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Abstract

AIM: To assess the expression and prognostic value of nicotinamide adenine dinucleotide phosphate oxidase 2 (NOX2) in gastric cancer, and its correlation with vascular endothelial growth factor (VEGF) and epidermal growth factor receptor (EGFR).

METHODS: Tumor and adjacent tissues were obtained from 123 patients who underwent radical surgery for gastric cancer at Renmin Hospital of Wuhan University from 2008-2009. The expression of NOX2, VEGF, EGFR and CD68 in tumor tissues was detected by immunohistochemistry. The expression of NOX2 in gastric cancer and adjacent tissues was detected by Western blot analysis. Spearman’s correlation was performed to elucidate the relationship of NOX2 with VEGF and EGFR. The Kaplan-Meier method was used to calculate survival time, and the log-rank test was used to evaluate differences in survival. Cox‘s proportional hazards regression model was applied in a stepwise manner to analyze the independent prognostic factors.

RESULTS: NOX2 exhibited positive expression in 47.2% (58/123) of the gastric cancer tissues. Western blot analysis revealed that NOX2 was up-regulated in tumor tissues compared to the adjacent tissue [39.0% (48/123)]. Immunohistochemistry staining revealed that CD68, which is a specific marker of macrophages, and NOX expression presented a similar localization and staining intensity. The expression of NOX2 was positively correlated with that of VEGF and EGFR. Comparison of the 5-year survival rates of the NOX2 positive and NOX2 negative groups showed that the NOX2 positive group presented a poor prognosis.

CONCLUSION: NOX2 positively correlates with the levels of VEGF and EGFR. NOX2 may be used as a new biomarker and a potential therapeutic target for gastric cancer.
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Core tip: In this article, the authors used immuno​histochemistry to analyze the expression of nicotinamide adenine dinucleotide phosphate oxidase 2 (NOX2) in formalin-fixed paraffin-embedded tissues from 123 gastric cancer patients. Western blot analysis was employed to examine NOX2 expression in tumor and adjacent tissues. NOX2 was up-regulated in tumor tissues. NOX2 was positively correlated with vascular endothelial growth factor and epidermal growth factor receptor. The results also showed that patients who were NOX2 positive clearly presented worse outcomes than NOX2-negative patients. The expression of NOX2 could be used as a prognostic biomarker for gastric cancer. 
INTRODUCTION

Reactive oxygen species (ROS) are considered toxic by-products of various types of cellular aerobic respirations. The role of ROS in vivo is to modulate various cell functions, such as cell migration, proliferation and phagocytosis[1]. Recent studies have shown that ROS are implicated in many human diseases, including cancer, but the precise mechanisms for ROS to regulate cancer remain elusive. ROS and oxidative stress have been linked to cancer initiation and progression through their propensity to induce DNA mutations or DNA damage, genome instability and cell proliferation[2], therefore, the chromosomal imbalance theory and the DNA, RNA, or protein damage theory are thought to be the key words. Thus, ROS are believed to play an important role in the activation of oncogene products[3,4]. Enzymes are the major sources of ROS generation[5], and among all the resources of ROS the nicotinamide adenine dinucleotide phosphate (NADPH) oxidase family is the most important[6]. The NADPH oxidase (NOX) homologues include NOX1 to NOX5, DUOX1 and DUOX2. These enzymes can transfer electrons from NADPH to molecular oxygen, and in this process, form ROS. Additionally, the NOX family can promote angiogenesis and has been confirmed to be associated with the metastatic potential of many solid tumor[7]. Within the NOX family, the NOX2 isoform can maintain the cytoskeletal structure of the cell and prevents cell apoptosis[8], in addition to potentially influencing tumor proliferation.

Gastric cancer is the fourth most common type of malignant tumor worldwide and the second most common cause of cancer-related death[9]. For advanced gastric cancer patients, radical gastrostomy and lymph node dissection with chemotherapy are the common therapeutic methods[10]. However, the prognosis of gastric cancer patients is still poor. The 5-year survival rate for advanced gastric cancer is approximately 5%-20%, and the median overall survival is less than 1 year[11,12]. The reason for the poor outcome of gastric cancer remains elusive, though the eutrophic condition of gastric tumors has recently become a research hot spot. Tumor angiogenesis is a key point in the progression of solid tumors including gastric cancer. Angiogenesis is a vital step in the metastasis of tumors[13]. Vascular endothelial growth factor (VEGF), an endothelial cell-specific mitogen, can activate vascular endothelial growth factor receptor 2 (VEGFR2), a receptor tyrosine kinase (PTK) in endothelial cells to promote proliferation and migration. Thus, VEGF represents a key molecule in the angiogenesis of tumors[7]. The angiogenic effect of VEGF can stimulate ROS such as superoxides[14]. The major source of ROS is the NOX family of enzymes, and NOX2 is related to tumor-associated macrophages which are the key modulators of tumor angiogenesis[15]. Thus, NOX2 may stimulate tumor angiogenesis through VEGF.

Epidermal growth factor receptor (EGFR) belongs to the receptor tyrosine kinase family which plays an important role in cellular processes, such as cell proliferation, apoptosis, angiogenesis and metastasis[16]. In gastric cancer a high level of EGFR expression is always associated with an increased risk of invasion or metastasis, and EGFR positive gastric cancer patients exhibit a worse prognosis[17]. NOX2 also plays an important role in cellular processes and can stimulate angiogenesis. NOX2 has been found to be highly expressed in prostate cancer cells and tissues, and a high level of NOX2 is correlated with the progression of prostate cancer[18]. However, whether NOX2 is expressed in gastric cancer and its correlation with the expression of VEGF and EGFR in gastric cancer remain unexplored.

In this study, we examined the expression of NOX2 and its role in the processes of gastric cancer. Then, we evaluated the prognostic value of NOX2 in gastric cancer. 

MATERIALS AND METHODS
Patients and clinical specimens

A total of 123 patients who underwent a radical operation for gastric cancer at Renmin Hospital of Wuhan University from July 2008 to July 2009 were included in this study. None of these patients received preoperative and intraoperative chemotherapy or radiotherapy. The gastric cancer tissues and adjacent tissues were divided into two groups, one was used to produce the paraffin-embedded tissue sections, and the other was placed in liquid nitrogen for Western blot analysis. Clinical-pathological data were collected from all of the patients to analyze the relationship between the expression of NOX2 and the clinical-pathological data. 

Follow-up of patients

No patients died during their hospital stay. All patients were followed until July 2014 or death. The methods employed for follow-up were out-patient review and a telephone follow-up study.

Immunohistochemsitry staining analysis 

Paraffin-embedded tissues were obtained from Renmin Hospital of Wuhan University and were sectioned into 3 µm thick tissue sections. Immunohistochemical analyses of NOX2, CD68, VEGF and EGFR were performed using a standard strepavidin-peroxidase (SP) method[19]. Minor steps were changed as follows: sections were deparaffinized and dehydrated using a graded series of ethanol solutions. The slides were immersed in 10 mmol/L citrate buffer (pH 6.0) and boiled for 15 min in the microwave oven for the antigen retrieval. Then the slides were allowed to cool at room temperature. Hydrogen peroxidase (0.3%) was used to halt the endogenous peroxidase activity for 15 min at the room temperature. Non-specific binding was blocked by the goat serum (5%) for 10 min. The primary antibody was a rabbit antibody to NOX2 (1:100, abcam, United Kingdom), mouse antibody to CD68 (1:100, abcam, United Kingdom), rabbit antibody to VEGF (1:75, ZSGB-BIO, China), or rabbit antibody to EGFR (1:100, ZSGB-BIO, China). Sections were incubated with the primary antibody overnight at 4  ℃, then incubated with a second antibody. The staining results was visualized using the 3,5-diaminobenzidine. In each immunohistochemistry staining analysis, PBS instead of the primary antibody was used as the negative control. 

Evaluation of immunohistochemistry staining results

Two independent observers who were experienced in examining immunohistochemistry results evaluated the results. Both were blinded to the clinical data of the patients. An OLYMPUS BX53 upright microscope was used to obtain photographs of the immunohistochemistry staining results. Positive expre​ssion of NOX2 was observed as yellow or brown staining in the cytoplasm. Image-pro Plus 6.0 was used to judge the area of staining and to obtain the density and optical density values for the Immunohistochemsitry (IHC) sections. According to the observed staining intensity, the IHC results can be defined as 0 points, no staining; 1 point, pale yellow staining; 2 points, yellow staining; 3 points, brown staining. The percentage of positive tumor cells was determined in at least 5 areas under × 200 magnification and then averaged. The mean percentage was subsequently divided into four categories: 0, < 5%; 1, 5%-25%; 2, 26%-50%; and 3, 51%-100%. Finally, we combined the results for the staining intensity and the percentage of positive tumor cells as follows: 0-2 was defined as negative expression, and 3-6 as positive expression[20].

Western blot analysis

The fresh gastric cancer tissue and the adjacent tissue were homogenized in ice-cold lysis buffer in the presence of protease inhibitor cocktail. Concentrations of protein in the samples were determined using the Bradford method with bovine serum albumin as a standard. In brief, an equal amount of protein samples were separated on 10% sodium dodecyl sulfatepolyacrylamide gels and then transferred to a PVDF membrane. The membrane was blocked with 5% skim milk in the TBST buffer (TBS containing 0.1% Tween-20) at room temperature for 2 h and then incubated with the rabbit polyclonal anti-NOX2 antibody (1:1000, Abcam, United Kingdom) at 4  ℃ overnight. After extensive rinsing with TBST, the blots were incubated with IRDye 800CW goat anti-rabbit secondary antibody (926-32211 LI-COR, United States 1:10000) at room temperature for 1.5 h, and the expression of NOX2 was detected with the Odyssey imaging system.

Statistical analysis

The data were analyzed with SPSS 19.0 statistical software. The 2 test and Fisher’s exact test were used to assess the association of NOX2 expression with the clinical-pathological characters. The Kaplan-Meier method was employed to calculate the survival curve, and the log-rank test was employed to evaluate the differences in survival. Cox’s regression model was applied in a stepwise manner to analyze the independent prognostic factors. The correlations of NOX2 with VEGF and EGFR were evaluated via Spearman’s rank correlation. A P-value less than 0.05 was considered to indicate statistical significance.

RESULTS

Immunohistochemical staining results for NOX2

NOX2 was overexpressed in the gastric cancer tissues compared with the adjacent tissue. NOX2 expression was observed in the gastric cancer cytoplasm. Among the gastric cancer tissues, 47.2% (58/123) were positive for NOX2 expression. The rate of NOX2 expression in the adjacent tissue was 44.7% (55/123), and the staining density in the adjacent tissue was weaker than in the GC tissues (Figure 1). 

Western blot results for NOX2 
The rate of NOX2 up-regulation in gastric cancer was 39.0% (48/123), and the expression of NOX2 in gastric cancer tissues was higher than in the adjacent cancer tissues (Figure 2). 

Correlation between NOX2 expression and clinical-pathological characters in gastric cancer 

The histological types of the gastric cancer tissues from all the 123 patients were adenocarcinomas. The adenocarcinomas were divided into highly differentiated (22 patients), moderately differentiated (34 patients), poorly differentiated (62 patients) and undifferentiated (5 patients). The pathological TNM staging of gastric cancer revealed stages Ⅰ + Ⅱ in 35 patients and stages Ⅲ + Ⅳ in 70 patients. In the patients showing a poor histological grade and tumor stage, NOX2 expression was higher than in those with a good grade, and NOX2 expression showed no significant correlation with age, sex or tumor size. Information about the relationship between NOX2 expression and clinical-pathological character is shown in Table 1.

Localization of NOX2 and CD68 staining
The IHC staining results presented in Figure 3 show that CD68 and the NOX expression presented similar locations and staining intensities.
IHC staining results for VEGF and EGFR in gastric cancer 

VEGF and EGFR expression was observed in gastric cancer. Positive expression of VEGF and EGFR was detected in the cytoplasm of the tumor tissues. The expression of VEGF and EGFR in the cancers was correlated with the clinical-pathological features. In patients with a poor tumor stage and histological grade the immunohistochemistry staining score was higher than in those presenting a good grade and stage. In Figure 4 strong positive expression of VEGF and weak expression of VEGF are shown.

Expression of NOX2 is positively correlated with VEGF and EGFR in gastric cancer

The mean IOD values of NOX2, VEGF and EGFR in the gastric cancer tissues were measured. Based on determination of the spearman rank correlation coefficient, as shown in Figure 5, we found that the expression of NOX2 was positively correlated with VEGF (r = 0.763, P < 0.05) and EGFR (r = 0.710, P < 0.05).

Follow-up outcomes

No patients died during their hospital stay. All patients were followed until July 1, 2014 or death. The follow-up investigation of the 5-year survival study showed that the patients who were NOX2 positive clearly presented a worse outcome than the NOX2 negative patients (Figure 6). Thus NOX2 may be a novel biomarker of gastric cancer for estimating its prognosis. Based on the univariate analysis of the clinical-pathological features related to prognosis in the 123 gastric cancer patients presented in Table 2, overall survival was significantly correlated with clinical stage, lymph node metastasis, vascular invasion, TNM stage, and NOX2 positivity. Furthermore, the association between NOX2 positivity and survival was still significant after controlling for other prognostic markers in the multivariate analysis, while in the outcome of the multivariate analysis, it was shown that the differentiation type, lymph node metastasis, vascular invasion and TNM stage were independent prognostic factors as well (Table 3).

DISCUSSION

Oxidative stress has been demonstrated to play a key role in many clinical phenomena, such as the inflammatory response and the ageing process[21]. Recent studies have shown that the expression of oxidative stress is higher in many malignancies, including breast cancer, colon cancer and head neck neoplasms[22]. Oxidative stress is the major cause of enhanced cell migration, and it can induce the expression of oncogenes and suppress the activity of anti-survival molecules[23]. The level of oxidative stress is associated with the intracellular ROS level, and NADPH oxidase is a major source of the ROS. NOX2 was the first identified member of the NADPH oxidase family[24], and its role in the progression of malignancies may be correlated with the promotion of angiogenesis[7]. In tumor progression, NADPH oxidases can play the role of a mediator, and may damage DNA within cells and activate oncogenic transformation[25]. In recent studies, it has been shown that ROS can also induce apoptosis of tumor cells[26]. This repeated apoptosis of tumor cells may promote the ability to resist apoptosis in tumor cells, which could introduce mutations in these cells. Therefore, in the present study, we examined the expression of NOX2 in gastric cancer and its correlation with clinical-pathological characters. We included CD68 in analyses because macrophages may one of the source of NOX2. IHC staining for CD68 and NOX2 in the same tissue sections showed that CD68 and NOX2 share the same positive sites. Therefore, we deduced that macrophages may be one of the sources of NOX2. We determined VEGF and EGFR levels in different clinical-pathological gastric tumor tissues. Then, we studied the correlation of NOX2 with VEGF and EGFR through Spearman’s rank correlation. The Spearman’s rank correlation coefficients for NOX2 with VEGF and EGFR were 0.763 and 0.710, respectively, and NOX2 was positively correlated with the levels of VEGF and EGFR in gastric cancer. Thus, sections with a high level of NOX2 always show high expression of VEGF and EGFR in gastric cancer. NOX2 may play a key role in the progression of gastric cancer.

This study reports the expression of NOX2, which is the central component of NADPH oxidase in gastric cancer for the first time. Based on the results of IHC staining, it can be observed that the staining of NOX2 occurs at similar sites to CD68 (Figure 2). This finding indicates that NOX2 is closely associated with inflammatory cells such as macrophages. Additionally, macrophages could be a critical determinant of angiogenesis and tumor progression[15]. Thus, it follows that NOX2 may also be associated with angiogenesis and tumor progression, and a recent study implied that NOX2 does, in fact, stimulate angiogenesis in mouse models[27]. Angiogenesis is widely accepted as an important indicator of tumor metastasis because without a blood supply the tumor itself may degenerate. Thus, regulation of angiogenesis through certain signaling pathways may promote the treatment of tumors[28]. Angiogenesis represents a key point in the tumor blood supply. Therefore, if we can control angiogenesis, we can control the blood supply to the tumor. ROS are the major cause of revascularization, and NOX2 can stimulate the human body to produce ROS. Increasing evidence has shown that ROS are implicated in tumor metastasis[29]. ROS can cause the release of VEGF[30], which is important for the angiogenesis of the tumor, and ROS can also stimulate VEGF expression in vascular smooth muscle cells and endothelial cells[31]. EGFR, which is a major treatment bio-target for gastric cancer, is an important biomarker for the prognosis of gastric cancer. A high expression level of EGFR may predict poor survival in gastric cancer. Inhibition of EGFR may suppress the growth, angiogenesis, and metastasis of gastric cancer cells. In this study, we chose to use EGFR as a biomarker for gastric cancer, and we subsequently applied Spearman correlation to analyze the relationship between NOX2 and EGFR levels in gastric cancer. The result of Spearman correlation showed that NOX2 was positively correlated with the level of EGFR. Therefore, as the major source of ROS, NOX2 may also play an important role in the progression of tumor and cardiovascular diseases. 

Gastric cancer is a common digestive system malig​nancy, and although the diagnosis of and therapeutic strategies for gastric cancer have improved, it remains one of the most dangerous human malignancies[32]. Gastric cancer is the second most common cause of cancer-related death[9]. The classification of advanced gastric cancer is important for the prognosis of patients. The classification determines the growth and metastasis of the tumor cells and, thus, affects the prognosis of gastric cancer. Blood vessel and lymphatic invasion are also important phenomena regarding the prognosis of gastric cancer[33], and among the factors related to blood vessel invasion, VEGF is a core promoter. VEGF represents a key point in the angiogenesis, which is the foundation for the growth and metastasis of tumors, and anti-VEGF therapy has been applied in clinical research[34]. In the present study, we examined VEGF expression in 123 patients with different clinical-pathological features. Our data showed that positive expression of VEGF occurred in 73.4% of the total gastric cancer cases, and the immunohistochemical scores for patients presenting a poor clinical-pathology were higher than for those showing a good clinical-pathology. The correlation between the expression of NOX2 and VEGF was positive, with a correlation coefficient of 0.330. This result indicated that NOX2 could be used as a new prognostic bio-marker of gastric cancer, and anti-oxidative stress may be a new way to control the initiation and progression of gastric cancer. 

In summary, the present study demonstrated that the expression level of NOX2 was increased in gastric cancer tissue compared with para-carcinoma tissue, and the obtained IHC scores were higher in the poor clinical-pathology group compared with the good clinical-pathology group. Based on these findings, NOX2 may be used as a new bio-marker of gastric cancer. As a key promoter of angiogenesis and tumorigenesis, NOX2 may promote pro-tumor processes. However, given the current paucity from the field of this research in gastric cancer, further studies must apply a logical and unifying approach to identify cell-specific pathways influenced by NOX2 and the underlying molecular mechanism in the progression and prognosis of gastric cancer. 

COMMENTS

Background

Gastric cancer (GC) is one of the most common types of malignant tumors in the digestive system. Despite the progress in the diagnosis and treatment of GC, the outcome of GC is still poor. Exploring a novel biomarker of GC will aid in establishing early diagnoses, improving treatment regimens and determining the prognosis for GC patients.

Research frontiers

Reactive oxygen species (ROS) represent a hot spot in the field of tumor research. The functions of ROS and oxidative stress in vivo are complicated, but in tumor studies, they have been demonstrated to be important participants in the initiation and progression of solid tumors. NADPH oxidase 2 (NOX2), as a main source of ROS, has been reported to be associated with the metastatic potential of many solid tumors and shows a close correlation with the angiogenesis of tumors. However, the expression of NOX2 in GC and its correlation with vascular endothelial growth factor (VEGF) and epidermal growth factor receptor (EGFR) have not been studied previously. In this study, the authors observed up-regulated expression of NOX2 in GC, and the expression of GC was positively correlated with the levels of VEGF and EGFR.

Innovations and breakthroughs

The results of this research showed that NOX2 expression was positively correlated with the levels of VEGF and EGFR. Patients with higher expression of NOX2 presented a worse outcome. NOX2 may be used as a novel indicator of a poor prognosis in patients with GC.
Applications

By studying the association of NOX2 with VEGF and EGFR and the prognosis of GC, this work may stimulate other researchers to pay special attention to the new biomarker NOX2. NOX2 could be included in the assessment of the prognosis of GC patients.

Terminology

NOX2 belongs to the NADPH oxidase family. It was the first identified member of the NADPH oxidase family, and its role in the progression of malignancy may be correlated with the promotion of angiogenesis. VEGF represents a key point in angiogenesis, which is the foundation for the growth and metastasis of tumors. EGFR, which is a major treatment bio-target for many cancers, is an important biomarker for the prognosis of tumors. A high expression level of EGFR may predict poor survival in GC.

Peer-review

Through the immunohistochemical and western blot analyses of NOX2 in 123 GC tissues and corresponding adjacent tissues, the authors found that NOX2 was up-regulated in the GC tissues compared with the adjacent tissues. The levels of NOX2 were positively correlated with VEGF and EGFR levels. The relationship of NOX2 expression with the clinicopathological features and prognosis of GC patients showed that NOX2 may present potential value in the prognosis of GC. 
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FIGURE LEGENDS
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Figure 1  Immunohistochemical staining results for NADPH oxidase 2. A: Negative PBS control in gastric cancer; B: Weak expression of NADPH oxidase 2 (NOX2) in gastric cancer, C: Strongly positive expression of NOX2 in gastric cancer, D: Negative expression of NOX2 in adjacent noncancerous tissue (× 200).
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Figure 2  Western blot results for NADPH oxidase 2. A: Gastric cancer tissue; B: Adjacent noncancerous tissue. aP < 0.05 vs group A.
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Figure 3  Localization of NOX2 and CD68 staining. A: NOX2 expression in gastric cancer; B: CD68 expression in gastric cancer (× 200).
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Figure 4  Immuohistochemistry staining results for vascular endothelial growth factor and epidermal growth factor receptor in gastric cancer. A: Weakly positive expression of vascular endothelial growth factor (VEGF) in gastric cancer; B: Strongly positive expression of VEGF in gastric cancer; C: Weakly positive expression of epidermal growth factor receptor (EGFR) in gastric cancer; D: Strongly positive expression of EGFR in gastric cancer (× 200).
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Figure 5  Expression of NADPH oxidase 2 was positively correlated with vascular endothelial growth factor and epidermal growth factor receptor in gastric cancer. A: Spearman correlation between NOX2 and vascular endothelial growth factor; B: Spearman correlation between NOX2 and epidermal growth factor receptor. VEGF: Vascular endothelial growth factor; EGFR: Epidermal growth factor receptor.
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Figure 6  Follow-up investigation of the 5-year survival study showed that the patients who were NADPH oxidase 2 positive clearly presented a worse outcome than the NADPH oxidase 2 negative patients.
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Table 1  Correlation between NADPH oxidase 2 expression and clinical-pathological characters in gastric cancer  n (%)


Clinical feature�
Total number (n = 123)�
NOX2 positivity negativity�
2-value�
P-value�
�
Gender �
�
�
�
�
�
Male�
69�
30 (43.5) �
0.852�
0.229�
�
�
�
39 (56.5)�
�
�
�
Female�
54�
28 (51.9)�
�
�
�
�
�
26 (48.1)  �
�
�
�
Age (yr)�
�
�
�
�
�
< 59�
55�
27 (49.1)�
0.150�
0.419�
�
�
�
28 (50.9)�
�
�
�
≥ 59�
68�
31 (45.6)�
�
�
�
�
�
37 (54.4)�
�
�
�
Position�
�
�
�
�
�
Cardia and fundus�
30�
8 (26.6)�
6.683�
0.008�
�
�
�
22 (73.3) �
�
�
�
Body and antrum�
93�
50 (53.8)�
�
�
�
�
�
43 (46.2)�
�
�
�
Differentiation type�
�
�
�
�
�
High�
22�
6 (27.3)�
5.062�
0.042�
�
�
�
16 (72.7)�
�
�
�
Moderate�
34�
16 (47.1)�
�
�
�
�
�
18 (52.9)�
�
�
�
Poor�
62�
34 (54.8)�
�
�
�
�
�
28 (45.2)�
�
�
�
Undifferentiation�
  5�
2 (40)�
�
�
�
�
�
3 (60)�
�
�
�
Lymph node metastasis�
�
Yes�
53�
34 (64.2)�
10.796�
0.001�
�
�
�
19 (35.8)�
�
�
�
No�
70�
24 (34.3)�
�
�
�
�
�
46 (65.7)�
�
�
�
Vascular invasion�
�
�
�
�
�
Yes�
60�
35 (58.3)�
5.875�
0.012�
�
�
�
25 (41.7)�
�
�
�
No�
63�
23 (36.5)�
�
�
�
�
�
40 (63.5)�
�
�
�
Clinical stage�
�
�
�
�
�
Early stage�
32�
 9(28.1)  �
6.285�
0.010�
�
�
�
23(71.9) �
�
�
�
Advanced stage�
91�
49(53.8)  �
�
�
�
�
�
42(46.2)�
�
�
�
TNM�
�
�
�
�
�
Ⅰ + Ⅱ�
35�
10(28.6)    �
6.779�
0.008�
�
�
�
25(71.4)�
�
�
�
Ⅲ + Ⅳ�
88�
48(68.6)    �
�
�
�
�
�
40(31.4)�
�
�
�
NOX2: NADPH oxidase 2.





Table 2  Univariate analysis of clinicopathological features for the prognosis in 123 gastric cancer patients


Variable�
Coef�
SE�
Wald�
RR value (95%CI)�
P-value�
�
Clinical stage�
0.531�
0.221�
5.7970�
1.701 (1.104-2.620)�
0.016�
�
Differentiation type�
0.363�
0.193�
3.5250�
1.438 (0.984-2.101)�
0.060�
�
Lymph node metastasis�
0.971�
0.213�
20.857�
0.379 (0.250-0.575)�
0.000�
�
Vascular invasion �
0.926�
0.198�
21.854�
0.396 (0.269-0.584)�
0.000�
�
TNM�
0.638�
0.214�
8.9030�
1.892 (1.245-2.876)�
0.003�
�
NOX2�
1.080�
0.212�
26.004�
0.339 (0.224-0.514)�
0.000�
�
NOX2: NADPH oxidase 2.





Table 3  Multivariate analysis of clinicopathological features for the prognosis in 123 gastric cancer patients


Variable�
Coef�
SE�
Wald�
RR value (95%CI)�
P-value�
�
Clinical stage�
0.670�
0.236�
8.0800�
1.955 (1.230-3.103)�
0.004�
�
Differentiation type�
0.176�
0.201�
0.7710�
1.193 (0.805-1.769)�
0.380�
�
Lymph node metastasis�
0.760�
0.232�
10.725�
0.468 (0.297-0.737)�
0.001�
�
Vascular invasion �
1.061�
0.220�
23.330�
0.346 (0.225-0.532)�
0.000�
�
TNM�
0.519�
0.229�
5.1360�
0.637 (0.406-0.999)�
0.049�
�
NOX2�
0.824�
0.236�
12.153�
0.439 (0.276-0.697)�
0.000�
�
NOX2: NADPH oxidase 2.








