[image: image3.png]// (]‘ World Journal of
¢ Gastroenterology




	High expression of CD11c indicates favorable prognosis in patients with gastric cancer
Yuan Wang, Bin Xu, Wen-Wei Hu, Lu-Jun Chen, Chang-Ping Wu, Bin-Feng Lu, Yue-Ping Shen, Jing-Ting Jiang

	CITATION
	Wang Y, Xu B, Hu WW, Chen LJ, Wu CP, Lu BF, Shen YP, Jiang JT. High expression of CD11c indicates favorable prognosis in patients with gastric cancer. World J Gastroenterol 2015; 21(31): 9403-9412

	URL
	http://www.wjgnet.com/1007-9327/full/v21/i31/9403.htm

	DOI
	http://dx.doi.org/10.3748/wjg.v21.i31.9403

	OPEN ACCESS
	This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.

	CORE TIP
	The progression of gastric cancer is closely related to the tumor microenvironment. In the present study, we found that CD11c expression level sign​ificantly decreased from UICC stage Ⅰ to stage Ⅳ, and patients with high CD11c expression had a reduced risk of death and relapse compared with patients with low CD11c expression after adjustment of potential confounders, with the exception of tumor size. Based on our research, we suggest that high expression of CD11c decreased the risk of death and relapse and may act as an indicator of favorable prognosis in patients with gastric cancer.

	KEY WORDS
	CD11c; Gastric cancer; Dendritic cell; Tumor microenvironment

	COPYRIGHT 
	© The Author(s) 2015. Published by Baishideng Publishing Group Inc. All rights reserved.

	COPYRIGHT LICENSE
	Order reprints or request permissions: bpgoffice@wjgnet.com


	NAME OF JOURNAL
	World Journal of Gastroenterology

	ISSN
	1007-9327 (print) 2219-2840 (online)

	PUBLISHER
	Baishideng Publishing Group Inc, 8226 Regency Drive, Pleasanton, CA 94588, USA 

	WEBSITE
	http://www.wjgnet.com


Name of journal: World Journal of Gastroenterology 
ESPS Manuscript No: 18119
Columns: RETROSPECTIVE STUDY
High expression of CD11c indicates favorable prognosis in patients with gastric cancer

Yuan Wang, Bin Xu, Wen-Wei Hu, Lu-Jun Chen, Chang-Ping Wu, Bin-Feng Lu, Yue-Ping Shen, Jing-Ting Jiang

Yuan Wang, Bin Xu, Wen-Wei Hu, Lu-Jun Chen, Chang-Ping Wu, Jing-Ting Jiang, Department of Tumor Biological Treatment, the Third Affiliated Hospital of Soochow University, Changzhou 213003, Jiangsu Province, China

Yuan Wang, School of Clinical Medicine, North China University of Science and Technology, Tangshan 063000, Hebei Province, China

Bin-Feng Lu, Department of Immunology, University of Pittsburgh, Pittsburgh, PA 15213, United States

Yue-Ping Shen, Jiangsu Key Laboratory of Preventive and Trans​lational Medicine for Geriatric Diseases, School of Public Health, Soochow University, Suzhou 215123, Jiangsu Province, China

Author contributions: Wang Y and Xu B contributed equally to this work; Wang Y and Xu B contributed substantially to the conception and design of the study; Wang Y, Hu WW and Chen LJ performed research; Wang Y, Xu B and Shen YP performed analysis and interpretation of all data and drafted the article; Wu CP and Lu BF critically read the manuscript; Jiang JT and Shen YP supervised the study and revised the manuscript.

Correspondence to: Jing-Ting Jiang, MD, PhD, Department of Tumor Biological Treatment, the Third Affiliated Hospital of Soochow University, No. 185 Juqian Road, Changzhou 213003, Jiangsu Province, China. jiangjingting@suda.edu.cn

Telephone: +86-519-68870884   Fax: +86-519-68870978

Received: April 7, 2015         Revised: May 1, 2015  Accepted: June 10, 2015

Published online: August 21, 2015
Abstract

AIM: To determine the relationship between CD11c expression level and prognosis in patients with gastric cancer (GC).

METHODS: This retrospective survival study was performed from July 31, 2008 to June 30, 2014. Our study inclusion criteria included all the patients with GC who underwent surgical resection between January 1998 and December 2009 in the Third Affiliated Hospital of Soochow University. CD11c expression levels in 140 patients with GC at different UICC stages were evaluated using immunohistochemistry, and GC tissues from 16 cases were further verified by qRT-PCR. The 2 test was used to compare the patient- and disease-related factors between the low CD11c expression group and the high expression group. Univariate probabilities of overall survival (OS) and disease-free survival (DFS) were assessed using the Kaplan-Meier method. The log rank test was used to compare survival curves. Different multivariate COX models were used to estimate the association between CD11c expression and both death and recurrence risk in GC patients.

RESULTS: The average CD11c expression level was 5.1 ± 1.8/high power field (HPF) in 10 gastritis samples, 4.5 ± 2.3/HPF in 10 gastric polyp samples and 9.7 ± 6.3/HPF in 140 gastric cancer samples, respectively. The CD11c expression level was significantly decreased from UICC stage Ⅰ to stage Ⅳ (stage Ⅰ: 16.0 ± 7.4, stage Ⅱ: 10.4 ± 5.5, stage Ⅲ: 9.4 ± 6.1, stage Ⅳ: 5.3 ± 3.2, P < 0.001). Patients in the high CD11c expression group had a greater 3- and 5-year OS probability and longer median survival time compared with the low CD11c expression group, (67.7% vs 39.2%; 51.4% vs 29.0%; 67.0 mo vs 28.0 mo; 2 = 6.80, P = 0.009), and had a greater 3- and 5-year DFS probability and longer median DFS time (63.7% vs 24.0%; 49.1% vs 11.9%; 64.0 mo vs 18.0 mo; 2 = 15.39, P < 0.001). Patients with high CD11c high expression had a reduced risk of death (HR = 0.56, 95%CI: 0.33-0.98, P < 0.05) and relapse (HR = 0.39, 95%CI: 0.23-0.67, P < 0.01) compared with patients with low CD11c expression after adjustment of potential confounders, with the exception of tumor size. However, the protective effect related to death (HR = 0.90, 95%CI: 0.49-1.67, P = 0.749) and relapse (HR = 0.65, 95%CI: 0.36-1.19, P = 0.160) disappeared when tumor size was incorporated into the model.

CONCLUSION: High expression of CD11c decreased the risk of death and relapse, and may be regarded as an alternative indicator of favorable prognosis in patients with GC.
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Core tip: The progression of gastric cancer is closely related to the tumor microenvironment. In the present study, we found that CD11c expression level sign​ificantly decreased from UICC stage Ⅰ to stage Ⅳ, and patients with high CD11c expression had a reduced risk of death and relapse compared with patients with low CD11c expression after adjustment of potential confounders, with the exception of tumor size. Based on our research, we suggest that high expression of CD11c decreased the risk of death and relapse and may act as an indicator of favorable prognosis in patients with gastric cancer.
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INTRODUCTION

Throughout the history of human civilization, cancer has been a major health problem. As one of the most common malignancies, gastric cancer (GC) remains the second leading cause of cancer-related death worldwide. Over 70% of new cases and deaths are observed in developing countries[1]. In China, GC has the second highest incidence among commonly diagnosed cancers[2]. Currently, the prevalence of GC is high and a large number of patients are first diagnosed in the advanced stages. Despite the availability of several anticancer drugs and treatments, GC cannot be cured, especially in the late stages, without exhibiting side effects, and the prognosis of these patients in the late stages is poor[3,4].
Dendritic cells (DCs) exhibit a strong capacity to receive and integrate innate and adaptive immune signals. In general, DCs are divided into myeloid-, plasmacytoid-, and monocyte-associated DCs[5-7]. Several studies have determined the relationship between immune cell inﬁltration and tumor pro​gression in various cancers, and tumor-inﬁltrating mature DCs are associated with a favorable prognosis, but immature DCs are not associated with a favorable prognosis[8,9]. Therefore, they are regarded as key antigen-presenting cells (APCs), which are crucial in the enhancement and regulation of cell-mediated immune responses, and DCs play an important role in most cancers[10,11]. As a member of the adhesion molecule integrin family 2, CD11c is over-expressed in myeloid- and monocyte-associated DCs, and the expression of CD11c has been observed in NK cells, macrophages and even some activated B and T cells[12]. Currently, there are few clinical data available on the impact of CD11c expression level in the tumor microenvironment on the prognosis of patients with GC. In the present study, we aimed to determine the relationship between CD11c expression in the tumor and the progression of GC.

MATERIALS AND METHODS
Patients

The study inclusion criteria included all the pa​tients with GC who underwent surgical resection between January 1998 and December 2009 in the Third Affiliated Hospital of Soochow University, Changzhou, China. None of the subjects had received chemotherapy or radiotherapy before surgery. A total of 202 patients were enrolled; however, 62 patients were excluded due to lack of pathological specimen, failed assessment of CD11c scores or loss to follow-up at the early stage of the study, resulting in 140 participants in the final study population. The tumor stages were determined using the International Union against Cancer Staging System[13]. 

Data collection

Demographics and clinical data were obtained by reviewing the medical records. All the patients were followed up yearly from July 31, 2008 to June 30, 2014. 
Study endpoints

Primary endpoints were overall survival (OS) and disease-free survival (DFS). OS was defined as the time from registration until death from any cause, and DFS was defined as the time from randomization until recurrence of tumor or death from any cause. Surviving patients were censored on June 30, 2014.
Immunohistochemistry 

Formalin-fixed and paraffin-embedded tissues were cut into 3-m-thick sections, de-waxed in xylene and then progressively rehydrated by gradient concentrations of ethanol. Antigens were retrieved by heating the tissue sections at 100 ℃ for 30 min in citrate solution (10 mmol/L, pH 6.0). The sections were cooled and immersed in methanol in the presence of 0.3% hydrogen peroxide for 15 min to block the endogenous peroxidase activity. The sections were subsequently rinsed in PBS for 5 min and then incubated with primary antibody against CD11c (1:150, Epitomics, Burlingame, CA, United States) at 4 ℃ overnight. Sections incubated without the primary antibody were used as negative controls. The sections were then incubated with horseradish peroxidase-labeled goat against mouse/rabbit secondary antibody (Maixin Biotechnology, Fuzhou, China). Diaminobenzene was used as the chromogen, and hematoxylin was used as the nuclear counterstain. Finally, the sections were dehydrated, cleared and mounted.
The stained sections were independently reviewed by two pathologists without knowing the clinical diagnosis. The slides were graded according to the staining intensity. CD11c-positive signals located in the cell membrane were counted according to the brown diaminobenzidine precipitate. The CD11c signals from five visual areas enriched with tumor-infiltrating lymphocytes were examined using a low-magnification lens, and then examined using a high-magnification lens (× 200) to determine the average number of CD11c positive cells. Immunohistochemical expression scores of CD11c were obtained using a Leica microscope. The patients were classified into two groups as follows: low expression [≤ 14/high power field (HPF)] and high expression (> 14/HPF) based on expression scores of CD11c per slide. 

RNA isolation and quantitative real time-PCR analysis

Total RNA was extracted from different gastric cancer tissues using TRIzol reagent (Invitrogen Company, St. Louis, MO, United States). The RNA quality was evaluated according to the absorbance at a wavelength of 260/280 nm. Subsequently, purified RNA was reversely transcribed into cDNA using a high-capacity cDNA reverse transcription kit (Applied Biosystems, Foster City, CA, United States). Table 1 lists the sequences of all primers used in the present study. The CD11c expression at the mRNA level was evaluated using a 7500 Real-Time PCR System with SYBR® Green PCR Master Mix (Applied Biosystems). GAPDH was selected as a housekeeping gene. The CD11c expression was normalized to the level of the housekeeping gene and analyzed using the comparative CT method (2-ΔΔCT method).
Data analysis

The 2 test was used to compare the patient- and disease-related factors between the low CD11c expression group and the high expression group. Univariate probabilities of OS and DFS were assessed using the Kaplan-Meier method. The log rank test was used to compare survival curves. The Cox model, HR with a 95%CI was used to estimate the association between CD11c expression (> 14/HPF = 1; ≤ 14/HPF = 0) and death or relapse of all patients with adjustments of the following potential confounders: age (about 45 = 1; 60 = 2; > 60 = 3), gender (male = 0; female = 1), tumor location: gastric cardia or not (yes = 1; no = 0), gastric body or not (yes = 1; no = 0), gastric antrum or not (yes = 1; no = 0), tumor size (< 5 cm = 0; ≥ 5 cm = 1), histological type (poorly differentiated = 1; differentiated = 0), invasion to muscular layer (yes = 1; no = 0), nodal metastasis (yes = 1; no = 0), recurrence (yes = 1; no = 0), pathological grade (grade 1-2 = 1; grade 3 = 2; grade 4 = 3), and UICC stage (Ⅰ = 1; Ⅱ = 2; Ⅲ = 3; Ⅳ = 4).
RESULTS

CD11c expression in gastric cancer is negatively correlated with UICC stage 

Immunohistochemistry (IHC) revealed that the staining intensity of CD11c was differently distributed among various tissues, including gastritis (Figure 1A), gastric polyps (Figure 1B) and gastric cancer tissues (Figure 1C-F). As shown in Figure 1, the average expression levels of CD11c were 5.1 ± 1.8/HPF in 10 gastritis samples, 4.5 ± 2.3/HPF in 10 gastric polyp samples and 9.7 ± 6.3/HPF in 140 gastric cancer samples, respectively, which suggests that CD11c is involved in the pathological changes in GC. Furthermore, CD11c expression gradually decreased from UICC stage Ⅰ to stage Ⅳ (stage Ⅰ: 16.0 ± 7.4, stage Ⅱ: 10.4 ± 5.5, stage Ⅲ: 9.4 ± 6.1, stage Ⅳ: 5.3 ± 3.2, P < 0.001, Figure 1H). Based on these results, qRT-PCR was subsequently performed to further validate these findings. Moreover, as shown in Figure 1I, low expression of CD11c in normal and para-carcinoma tissues was also observed, which indicated that tumor cells recruited more CD11c+TILs than inflammation and polyps.

Baseline characteristics

Table 2 shows the patient characteristics. The median age of all 140 participants was 60 years, and the age range was 35 to 86 years. More male patients were included in the study population than females (76.43% vs 23.57%). In addition, 73.57% and 85.71% of the 140 patients died or experienced disease progression during the study period, respectively.
Significant differences in tumor size, histological type, invasion depth, nodal metastasis status, pa​thological grade, UICC stage and DFS outcome were detected between the two CD11c groups (all P < 0.05). No significant differences in other clinical variables were observed between the CD11c groups (all P > 0.05) (Table 2).

OS and DFS

Table 3 shows that patients in the high CD11c expression group had a greater 3- and 5-year OS probability and longer median survival time compared with the low CD11c expression group, (67.7% vs 39.2%; 51.4% vs 29.0%; 67.0 mo vs 28.0 mo; 2 = 6.80, P = 0.009), and had a greater 3- and 5-year DFS probability and longer median DFS time (63.7% vs 24.0%; 49.1% vs 11.9%; 64.0 mo vs 18.0 mo; 2 = 15.39, P < 0.001).
Figure 2 show the OS and DFS curves for the low CD11c expression group and high expression group, respectively. Patients in the high CD11c expression group had a significantly better OS and DFS compared with the low CD11c expression group (log-rank, P = 0.009 for OS and P < 0.001 for DFS).

The above-mentioned statistical results compre​hensively revealed that stage Ⅳ was related to an increased risk of death and relapse.

Cox model analysis

Table 4 shows that the risk of death and relapse in patients with high CD11c expression was significantly decreased by 44% (HR = 0.56, 95%CI: 0.33-0.98, P = 0.041) and 61% (HR = 0.39, 95%CI: 0.23-0.67, P = 0.001) compared with the reference group (patients with low CD11c expression) after adjustments for gender, age, tumor location, histological type, pathological grade and UICC stage (Table 5, model 1 and 3). When tumor size was incorporated into the Cox model (Table 5, model 2 and 4), the risk of death and relapse in patients with high CD11c expression was increased to 0.90 and 0.65, with a P value of 0.749 and 0.160, respectively.
DISCUSSION

In the present study, we demonstrated that the infiltrating intensity of CD11c positive immune cells varied in different gastric tissues, including gastritis, gastric polyps and gastric cancer tissues. CD11c expression level in patients with GC was significantly higher than that in patients with gastritis or gastric polyps. Furthermore, CD11c expression level gradually decreased from UICC stage Ⅰ to stage Ⅳ, as confirmed by the qRT-PCR. We also found that patients with higher infiltrating intensity of CD11c positive cells had a significantly reduced risk of cancer-related death and relapse compared with patients with lower infiltrating intensity of CD11c positive cells after adjustments for potential confounders, with the exception of tumor size. However, the protective effect related to death and relapse disappeared when tumor size was incorporated into the model. Our findings suggested that low CD11c expression was associated with the risk of death and relapse in patients with GC, but was not an independent risk factor. 
Interestingly, our previous findings suggested that a decrease in CD11c in GC tissues compared with normal gastric tissue samples may be related to a local imbalance in the tumor immune microenvironment[14]. A previous study suggested that tumor-infiltrating CD11b+ DCs are associated with worse prognosis in patients with GC, and that almost all CD11b+ DCs showed CD11c[15]. In addition, it has been reported that CD11b+ DCs are potent inducers of antigen-specific IL-10, producing type 1 regulatory T cells that induce antigen-specific tolerance[16]. Given these varied results, it is possible that the authors did not completely distinguish CD11b+ cells from macrophages and DCs due to the similar characteristics in inducing immune tolerance between CD11b+ DCs and tumor-associated M2 macrophages[17-19].

APCs, such as macrophages and DCs, can directly activate antigen-specific Th1 or CTLs, which can activate the anti-tumor immune response and are associated with favorable prognosis of patients with many types of cancers[8,9,20,21]. Early studies also demonstrated a significant association between tumor-infiltrating CD1a+ DCs and unfavorable prognosis in patients with colorectal cancer and lung cancer[8,9,20]. In contrast, high expression of CD208 or CD86 in DCs has been found to contribute to a better prognosis in colorectal cancer, gastric cancer, and malignant melanoma[8,22,23]. Based on their polarization, tumor-infiltrating antigen-presenting cells have dual characteristics, which include the capacity to trigger an antitumor or protumor immune response. CD11c is a component of complement receptor 4, which is predominantly expressed on DCs, some macrophages, natural killer (NK) and activated T cells[24-26]. Therefore, the staining scores of CD11c were composed of not only DCs, but also other effector cells in the local tumor microenvironment, such as some macrophages, NK and activated T cells. To the best of our knowledge, a DC-enriched infiltration is necessary for the activation of naive CD8+ T cells in vivo. Fahlén-Yrlid et al[27] showed that CD11c+DCs can activate CD4+ T cells during the process of mucosal immunization. In addition, CD11c is also expressed on some CD8+ T cells, and these CD11c+CD8+ T cells sometimes act as immune regulators by suppressing CD4+ T cells and sometimes as immune effectors[28]. Interestingly, their activities are beneficial to the hosts and boost immune potential in the tumor microenvironment in both cases[29]. 

Our findings suggested that low CD11c expression was associated with the risk of death and relapse in patients with GC, but was not an independent risk factor. This finding may have been caused by the following reasons: Firstly, univariate survival analysis revealed that low CD11c expression in the tumor was significantly associated with a high risk of death and relapse. Secondly, there was a strong correlation between the CD11c score and tumor size, which may have caused multicolinearity in the Cox model, leading to this result. When CD11c expression and tumor size, respectively, were incorporated into the Cox model (adjustments for other variables in the Cox model remained the same: gender, age, tumor location, histological type, pathological grade and UICC stage), high CD11c expression and small tumor size both showed a significant protective effect. However, when these two variables were simultaneously incorporated into the Cox model, the protective effect disappeared. Previous studies have also shown that lower CD11c expression in the tumor is associated with lower infiltration of effector cells[27-29], indicating low control of tumor progression, leading to rapid tumor growth. Consequently, CD11c may be a potential alternative indicator of tumor size. The causal relationship between CD11c expression and tumor progression (tumor size) has not been clarified.

More and more attention is being paid to tumor size, an important characteristic of the tumor, in order to predict tumor burden, prognosis and UICC staging. Some studies suggested that tumor size was closely correlated with the number of metastatic lymph nodes, which also improved the power of UICC staging in predicting 5-year survival in GC, and the change in tumor size at the first follow-up CT was strongly prognostic for DFS and OS in colorectal cancer[30-32]. However, it is difficult to assess tumor size in some relapsed and metastatic patients, and tumor burden is also difficult to evaluate accurately. Thus, CD11c expression might be useful in predicting tumor burden, prognosis and UICC staging, and in helping clinicians to create rational treatment programs.

In summary, low CD11c expression may be a risk factor for relapse and death of patients with GC. In addition, CD11c could act as an alternative index of tumor size or lymph node metastasis in predicting prognosis in patients with GC in special cases.

COMMENTS

Background

CD11c is an antigen receptor predominantly expressed on dendritic cells (DC), to which antigen targeting has been shown to induce robust antigen-specific immune responses. It has been demonstrated that CD11c provided costimulatory signals to activated lymphocytes. The exact roles and regulatory mechanisms of CD11c in the tumor microenvironment have not yet been defined.

Research frontiers

Over the decades, more and more studies have shown that the progression of gastric cancer is closely related to the tumor microenvironment. CD11c is a positive regulator present on CD11c+DCs and activates lymphocytes, leading to amelioration of immune status. Therefore, it is necessary to confirm the influence of C11c on the tumor microenvironment in patients with gastric cancer.

Innovations and breakthroughs

Based on the investigation of clinical characteristics and CD11c expression level in 140 patients with gastric cancer, the authors demonstrated that CD11c expression levels significantly decreased from UICC stage Ⅰ to stage Ⅳ, and patients with high CD11c expression had a reduced risk of death and relapse. These findings suggest that high CD11c expression decreased the risk of death and relapse, and may act as an indicator of favorable prognosis in patients with gastric cancer.

Applications

The results of this study may provide clinicians with information on the influence of CD11c on the tumor microenvironment in patients with gastric cancer, and provide strategies for the treatment of patients with advanced gastric cancer. CD11c may be regarded as a potential prognostic indicator in patients with gastric cancer.

Terminology

Tumor microenvironment refers to the unique properties of the tissue microenvironment conferred by abnormal interactions between tumor and host cells. The tumor microenvironment is often characterized by hypoxia, nutrient deprivation, acidosis, and aberrant stroma. 

Peer-review

This is an interesting study on evaluating prognosis of patients with GC by means of measuring CD11c expression level. 
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Figure 1  Validation of differentially expressed CD11c by IHC (magnification × 100) and qRT-PCR. Representative IHC for gastritis tissues (A), gastric polyp tissues (B) and gastric cancer tissues at different stages Ⅰ-Ⅳ (C-F) showed that high CD11c expression was present in UICC stage Ⅰ, and the stain density of CD11c decreased progressively from UICC stage Ⅰ to stage Ⅳ. CD11c showed differential expression in gastric cancer, gastritis, and gastric polyp tissues and the stain density of CD11c was significantly increased in gastric cancer tissue compared with gastritis and gastric polyp tissues (G). The expression of CD11c progressively decreased from UICC stage Ⅰ to UICC stage Ⅳ (H). qRT-PCR using mRNA from gastric cancer at UICC stages Ⅰ-Ⅳ and normal gastric tissue was conducted. Using CD11c expression of UICC stage Ⅰ as 100%, CD11c expression levels were significantly different at UICC stages Ⅰ-Ⅲ compared with normal gastric tissue (I). GC: Gastric cancer; G: Gastritis; GP: Gastric polyp; N: Normal gastric tissue.
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Figure 2  CD11c expression in gastric cancer tissues correlates with survival rate of patients. Based on the minimum P value observed, patients were divided into two groups with low or high CD11c expression, respectively. The DFS of patients with low and high CD11c expression was evaluated by Kaplan-Meier survival analysis. Log-rank: P < 0.001 (A). The OS of patients with low and high CD11c expression was evaluated by Kaplan-Meier survival analysis. Log-rank: P = 0.009 (B).
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Table 5  Comparison of HRs and association between CD11c expression and the risk of death and relapse in different Cox models


Cox models


�
CD11c expression


�
HR


�
95%CI


�
P value


�
�
OS


�
�
�
�
�
�
   Model 11


�
Low


�
1.00 (ref)


�
�
�
�
�
High


�
0.56


�
0.33-0.98


�
0.041


�
�
   Model 22


�
Low


�
1.00 (ref)


�
�
�
�
�
High


�
0.90


�
0.49-1.67


�
0.749


�
�
DFS


�
�
�
�
�
�
   Model 31


�
Low


�
1.00 (ref)


�
�
�
�
�
High


�
0.39


�
0.23-0.67


�
0.001


�
�
   Model 42


�
Low


�
1.00 (ref)


�
�
�
�
�
High


�
0.65


�
0.36-1.19


�
0.160


�
�
1Adjusted for gender, age, tumor location, histological type, pathological grade and UICC stage; 2Adjusted for gender, age, tumor location, tumor size, histological type, pathological grade and UICC stage. OS: Overall survival; DFS: Disease-free survival.





Table 4  Multivariate Cox model analysis of the association between CD11c expression and the risk of death and relapse  n (%)


Clinicopathological parameters


�
Number


�
OS


�
DFS


�
�
�
�
HR


�
95%CI


�
P value


�
HR


�
95%CI


�
P value


�
�
CD11C expression 


�
�
�
�
�
�
�
�
�
   Low


�
109 (77.86)


�
1.00 (ref)


�
�
1.00 (ref)


�
�
�
   High


�
  31 (22.14)


�
0.56


�
0.33-0.98


�
0.041


�
0.39


�
0.23-0.67


�
   0.001


�
�
Gender


�
�
�
�
�
�
�
�
�
   Male


�
107 (76.43)


�
1.00 (ref)


�
�
1.00 (ref)


�
�
�
   Female


�
  33 (23.57)


�
1.08


�
0.64-1.83


�
0.769


�
0.77


�
0.46-1.27


�
   0.306


�
�
Age groups


�
�
�
�
�
�
�
�
�
   About 45 


�
12 (8.57)


�
1.00 (ref)


�
�
1.00 (ref)


�
�
�
   About 60


�
  66 (47.14)


�
0.52


�
0.25-1.08


�
0.080


�
0.51


�
0.26-1.03


�
   0.060


�
�
   > 60


�
  62 (44.29)


�
0.82


�
0.39-1.73


�
0.608


�
0.70


�
0.35-1.41


�
   0.316


�
�
Gastric cardia


�
�
�
�
�
�
�
�
�
   No


�
  87 (62.14)


�
1.00 (ref)


�
�
1.00 (ref)


�
�
�
   Yes


�
  53 (37.86)


�
1.58


�
1.02-2.43


�
0.039


�
1.42


�
0.95-2.11


�
   0.085


�
�
Histological type%


�
�
�
�
�
�
�
�
�
   Differentiated


�
  54 (40.60)


�
1.00 (ref)


�
�
1.00 (ref)


�
�
�
   Poorly differentiated


�
  79 (59.40)


�
1.26


�
0.79-2.02


�
0.333


�
  1.025


�
0.68-1.56


�
   0.907


�
�
Pathological grade


�
�
�
�
�
�
�
�
�
   1-2


�
  17 (12.14)


�
1.00 (ref)


�
�
1.00 (ref)


�
�
�
   3


�
  70 (50.00)


�
0.79


�
0.35-1.76


�
0.564


�
0.85


�
0.41-1.75


�
   0.659


�
�
   4


�
  53 (37.86)


�
1.08


�
0.47-2.48


�
0.849


�
1.32


�
0.63-2.79


�
   0.466


�
�
UICC stage


�
�
�
�
�
�
�
�
�
   Ⅰ 


�
11 (7.86)


�
1.00 (ref)


�
�
1.00 (ref)


�
�
�
   Ⅱ


�
  27 (19.20)


�
2.90


�
0.74-11.32


�
0.126


�
1.99


�
0.65-6.10


�
   0.230


�
�
   Ⅲ


�
  88 (62.86)


�
3.36


�
0.91-12.39


�
0.069


�
2.12


�
0.74-6.10


�
   0.162


�
�
   Ⅳ


�
  14 (10.00)


�
9.94


�
2.46-40.19


�
0.001


�
9.20


�
2.75-30.78


�
< 0.001


�
�
OS: Overall survival; DFS: Disease-free survival.





�





Table 3  Three- and 5-year overall survival and disease-free survival probability and median survival time (mo) in the low and high CD11c expression groups


Expression level of CD11c


�
3-yr OS (95%CI)


�
5-yr OS (95%CI)


�
Median survival time (95%CI)1


�
3-yr DFS (95%CI)


�
5-yr DFS (95%CI)


�
Median disease free time (95%CI)2


�
�
Low


�
39.2 (30.0-48.4)


�
29.0 (20.2-37.8)


�
28.0 (15.1-40.9)


�
24.0 (19.8-28.2)


�
11.9 (8.7-15.1)


�
18.0 (14.6-21.4)


�
�
High


�
67.7 (59.3-76.1)


�
51.4 (42.4-60.4)


�
67.0 (53.9-80.1)


�
63.7 (54.9-72.5)


�
49.1 (39.8-58.4)


�
64.0 (42.0-86.0)


�
�
1Survival curve comparison, 2 = 6.801, P = 0.009; 2Disease-free curve comparison, 2 = 15.387, P < 0.001. OS: Overall survival; DFS: Disease-free survival.





Table 2  Baseline characteristics of the low and high CD11c expression groups (n = 140)


Clinicopathological characteristics


�
All


�
CD11c expression


�
P value


�
�
�
�
Low


�
High


�
�
�
�
No.


�
%


�
No.


�
%


�
No.


�
%


�
�
�
Gender


�
�
�
�
�
�
�
   0.113


�
�
   Male


�
107


�
76.43


�
80


�
73.39


�
27


�
87.10


�
�
�
   Female


�
  33


�
23.57


�
29


�
26.61


�
  4


�
12.90


�
�
�
Age (yr)


�
�
�
�
�
�
�
   0.162


�
�
   About 45


�
  12


�
  8.57


�
  9


�
  8.26


�
  3


�
  9.68


�
�
�
   About 60


�
  66


�
47.14


�
56


�
51.38


�
10


�
32.26


�
�
�
   > 60


�
  62


�
44.29


�
44


�
40.37


�
18


�
58.06


�
�
�
Tumor location


�
�
�
�
�
�
�
�
�
Gastric cardia


�
�
�
�
�
�
�
   0.342


�
�
   No


�
  87


�
62.14


�
70


�
64.22


�
17


�
54.84


�
�
�
   Yes


�
  53


�
37.86


�
39


�
35.78


�
14


�
45.16


�
�
�
Tumor size (cm)1


�
�
�
�
�
�
�
< 0.001


�
�
   < 5


�
  56


�
47.46


�
36


�
38.71


�
20


�
80.00


�
�
�
   ≥ 5


�
  62


�
52.54


�
57


�
61.29


�
  5


�
20.00


�
�
�
Histological type2


�
�
�
�
�
�
�
   0.042


�
�
   Differentiated


�
  54


�
40.60


�
37


�
35.92


�
17


�
56.67


�
�
�
   Poorly differentiated


�
  79


�
59.40


�
66


�
64.08


�
13


�
43.33


�
�
�
Invasion to muscular layer3


�
�
�
�
�
�
�
   0.004


�
�
   No


�
  14


�
11.57


�
  7


�
  7.29


�
  7


�
28.00


�
�
�
   Yes


�
107


�
88.43


�
89


�
92.71


�
18


�
72.00


�
�
�
Nodal metastasis4


�
�
�
�
�
�
�
   0.001


�
�
   No


�
  33


�
27.27


�
19


�
20.00


�
14


�
53.85


�
�
�
   Yes


�
  88


�
72.73


�
76


�
80.00


�
12


�
46.15


�
�
�
Pathological grade


�
�
�
�
�
�
�
   0.047


�
�
   1-2


�
  17


�
12.14


�
13


�
11.93


�
  4


�
12.90


�
�
�
   3


�
  70


�
50.00


�
49


�
44.95


�
21


�
67.74


�
�
�
   4


�
  53


�
37.86


�
47


�
43.12


�
  6


�
19.35


�
�
�
UICC stage


�
�
�
�
�
�
�
   0.002


�
�
   Ⅰ 


�
  11


�
  7.86


�
  4


�
  3.67


�
  7


�
22.58


�
�
�
   Ⅱ


�
  27


�
19.29


�
22


�
20.18


�
  5


�
16.13


�
�
�
   Ⅲ


�
  88


�
62.86


�
69


�
63.30


�
19


�
61.29


�
�
�
   Ⅳ


�
  14


�
10.00


�
14


�
12.84


�
  0


�
  0.00


�
�
�
Endpoint: DFS


�
�
�
�
�
�
�
   0.038


�
�
   No recurrence


�
  20


�
14.29


�
12


�
11.01


�
  8


�
25.81


�
�
�
   Recurrence


�
120


�
85.71


�
97


�
88.99


�
23


�
74.19


�
�
�
Endpoint: OS


�
�
�
�
�
�
�
   0.404


�
�
   Survival


�
  37


�
26.43


�
27


�
24.77


�
10


�
32.26


�
�
�
   Died


�
103


�
73.57


�
82


�
75.23


�
21


�
67.74


�
�
�
1Missing 22 cases; 2Missing 7 cases; 3Missing 19 cases; 4Missing 19 cases.





Table 1  Primer sequences used in this study


Gene


�
Forward primer sequence (5'→3')











�
Reverse primer sequence (5'→3')


�
�
CD11c


�
GGGATGCCGCCAAAATTCTC


�
ATTGCATAGCGGATGATGCCT


�
�
GAPDH


�
GGAAGGTGAAGGTCGGAGTC


�
CGTTCTCAGCCTTGACGGT


�
�









