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Introduction: In the northwest of Iran, gastric cancer is the first and third common form of malignancy 
in men and women, respectively. Homeobox protein CDX2, was proposed as a prognostic biomarker in 
gastric cancer. 
Objectives: This study aimed to assess the association of CDX2 expression overall survival as well as 
clinicopathologic variables in patients with gastric cancer. 
Materials and Methods: CDX2 expression was examined by the immunohistochemistry method in the 
formalin-fixed paraffin-embedded surgical specimens of gastric cancer. The association between CDX2 
expression and overall survival, stage of the disease, metastasis status, pathology type of the tumor, and 
serum levels of tumor markers serum levels of tumor markers carcinoembryonic antigen (CEA), cancer 
antigen 125 (CA-125), cancer antigen 19-9 (CA 19-9) was then evaluated. 
Results: Ninety-two patients with primary gastric cancer were recruited. CDX2 expression was positive in 
72 (78%) of the subjects. Overall survival was not significantly different between two groups of patients 
(CDX2 positive versus negative). However, the risk of death was 21% lower in CDX2 positive patients, after 
adjusting for age and gender (P = 0.565). Disease stage and metastasis rate were significantly lower in CDX2 
positive patients (P = 0.027, and P = 0.021, respectively). Additionally, 71% of the CDX2 positive subjects 
had intestinal pathology type of the disease (P = 0.025). Accordingly, a significant lower level of CA19-9 was 
found in CDX2 positive patients as well (P = 0.002). 
Conclusion: There was not any significant association between CDX2 expression and overall survival in 
patients with gastric cancer, although the risk of death was lower in CDX2 positive subjects. However, there 
was a less invasive pattern of gastric carcinoma in this group of patients. 
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Introduction 
Gastric cancer is the fourth most common 
malignancy throughout the world after 
lung, breast and colorectal neoplasms, 
and the second and fourth reason of 
malignancy associated death in men and 
women, respectively (1). According to 
world health organization GLOBOCAN 
2012 database, gastric cancer is the most 
common malignancy in men and the third 
one in women  after breast and colorectal 
cancers in Iran, and also in East Azerbaijan 
province in the northwest, where this study 
was conducted. Gastric cancer is the most 
common cancer in men and the third one 
in women after skin and colorectal cancers 
(2-4). 

Key point 

In a study on 92 patients with primary gastric 
cancer, homeobox protein CDX2 expression did 
not show any significant association with overall 
survival. However, CDX2 positive patients 
had lower risk of death compared with CDX2 
negative patients.

CDX2 protein, an intestinal transcription 
factor, is encoded by the CDX2 gene, 
known as caudal type homeobox 2 (5). It 
is expressed in the intestinal epithelial cells 
from duodenum to the rectum and has an 
essential role in intestinal epithelial cells’ 
production and differentiation (6). CDX2 
is considered as an important prognostic 
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biomarker in gastric cancer and several studies showed 
that there is a positive association between CDX2 and 
favorable treatment outcomes including longer survival 
(7-10). However, Studies on the association between 
CDX2 expression and treatment outcomes in patients with 
gastric cancer are controversial. In some studies, CDX2 
positive gastric cancerous tissues were more resectable 
resulting in a higher rate of patients’ survival (7) and it was 
identified as a marker for better prognosis (11, 12). On the 
other hand, there were studies showed that representation 
of CDX2 was related to the development of intestinal 
metaplasia proportionally (12-15).

Despite the ongoing decline in the incidence of gastric 
cancer throughout the world, it is expected to increase by 
more than 50% by 2030 in Iran based on World Health 
Organization GLOBOCAN database. Moreover, gastric 
cancer is still very fatal, and the patients have a low rate 
of survival and poor prognosis, mainly due to the late 
diagnosis in advanced stages of the disease. Moreover, 
there are no strong prognostic factors for predicting 
outcomes in those patients who have more critical 
conditions and needs more medical and supportive cares, 
as well as accurate follow up decisions. 

Objectives
Due to the high prevalence and incidence of gastric cancer 
in Iran, especially in the northwest, this study was designed 
to find out the association between CDX2 expression and 
survival and other clinicopathological characteristics in 
patients with gastric cancer.

Materials and Methods
Study design
This was a longitudinal study to investigate the possible 
association between the expression of CDX2 and overall 
survival and clinicopathological characteristics in patients 
with gastric cancer. They were referred to the ward of 
hematology and oncology at Shahid Ghazi hospital (a 
hospital of Tabriz University of Medical Sciences, Tabriz, 
Iran). All the patients were studied from the time of gastric 
cancer diagnosis until September 2017. The median of 
follow up period was 25.6 months.

Patients with confirmed pathology of gastric 
adenocarcinoma were included in the study based 
on a convenient sampling method and the patients 
with incomplete medical records and those who were 
unavailable due to the lack of contact information and/or 
were reluctant to continue their treatment at this center, 
excluded from the study. 

The expression of CDX2 was examined by the 
immunohistochemistry method in the formalin-fixed 
paraffin-embedded surgical specimens of gastric cancer, 
using FLEX, Monoclonal Mouse, Anti-Human CDX2, 
Clone DAK-CDX2, Ready-to-Use (Dako Autostainer/
Autostainer Plus) kit; Lot number: 10109695; REF: IS080, 
DAKO, Denmark in paraffin blocks, and demographic 

information as well as clinicopathological parameters were 
obtained from the patients’ medical records. The required 
information included age, gender, body mass index, stage 
of the disease, metastasis status, pathology type of the 
tumor, patients’ socio-economy status, serum levels of 
tumor markers carcinoembryonic antigen (CEA), cancer 
antigen 125 (CA-125), cancer antigen 19-9 (CA 19-9) and 
the status of death/survival. The final survival status of the 
patients was confirmed asking them by a telephone call. 

Ethical approval 
The study protocol was approved by the Ethics Committee 
of Tabriz University of Medical Sciences, Tabriz, Iran. 
(Approval ID: IR.TBZMED. REC.5/D/86142). The 
current study was performed according to the Institutional 
Committee for the Protection of Human Subjects, which 
was adopted by the 18th World Medical Assembly, 
Helsinki, Finland and its later amendments (Declaration 
of Helsinki).  Written informed consents were obtained 
from all patients. This article is derived from Dr. Farideh 
Akbari’s thesis on Hematology and Oncology fellowship 
course in Tabriz University of Medical Sciences.

Statistical analysis
Mean (Standard deviation) and frequency (%) were used 
for summarizing numerical and categorical variables 
respectively. Survival probability was calculated and 
compared by Kaplan–Meier method and the log-rank test 
respectively. Cox regression analysis was conducted for 
evaluating the association between CDX2 expression and 
time to death, adjusting for confounding variables. In this 
analysis adjusted hazard ratio (HR) and 95% Confidence 
Interval (CI) were presented. Fisher’s exact test was used 
for assessing the relationship between clinicopathological 
variables and CDX2 expression. The significance level 
was set at 0.05 considering a two-tailed test. All statistical 
analyses were performed by SPSS software, version 17 
(SPSS Inc., IL, Chicago, USA). 

Results
In this study, 100 patients with gastric cancer were enrolled 
and 92 patients completed the study. The flow diagram of 
the study was shown in Figure 1. Thirty-six patients were 
female (39%) and the rest were male (61%). The mean 
age of the patients was 60.58 (11.88) year and the mean 
body mass index (BMI) was 23.13 (4.95) kg/m2. General 
characteristics of the patients were summarized in Table 
1 and clinicopathological parameters including stage of 
the disease, metastasis status, pathological type of gastric 
carcinoma, and history of patients’ symptoms were shown 
in Table 2.

There was not any statistically significant difference 
between two groups of patients (CDX2 positive versus 
negative) in terms of overall survival. One-year overall 
survival was 84% in CDX2 positive patients while it was 
70% in the other group and three-year overall survival 
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negative gastric cancer patients, metastasis was occurred, 
while, it was 39% in the other group. There was a significant 
difference in terms of pathology type of gastric carcinoma 
between these two groups. Seventy-one percent of CDX2 
positive patients had intestinal type pathology while it was 
40% in CDX2 negative subjects, all of these differences 
were statistically significant (Table 3).

Considerably, there was no statistically significant 

was 56% in both groups of patients (P = 0.446) (Figure 
2). However, the risk of death was 21% lower in CDX2 
positive patients, after adjusting for age and gender (HR= 
0.79, 95% CI (0.35 to 1.77; P = 0.565).

The status of clinicopathological variables associated 
with CDX2 expression 
There was a significant difference between CDX2 positive 
and CDX2 negative patients regarding the stage of the 
disease, while 70% of CDX2 negative patients were at 
higher stages of disease as it was 36% in CDX2 positive 
patients (P = 0.027; Table 3). Moreover, in 70% of CDX2 

Figure 1. Flow Diagram of the study results. OS, overall survival.

Table 1. General characteristics of the study subjects

Variables 

Age (y, mean ± SDa) 60.58 ± 11.88

Gender, No. (%)  

  Male 36 (39)

  Female 56 (61)

BMIb (kg/m2, Mean ± SDa) 23.13 ± 4.95

Socioeconomic status, No. (%)

  High 6 (7)

  Middle 59 (64)

  Low 27 (29)

SD, standard deviation; BMI, body mass index.

Table 2. Clinicopathologic parameters of the patients

Variables No. (%)

Stage of disease 

 1 & 2 21 (23)

 3 31 (34)

 4 & Inoperable 40 (43)

Pathology type

 Diffuse 26 (28)

Intestinal 59 (64)

 Unknown 7 (8)

Metastasis status

  Metastasis 42 (46)

  No metastasis 50 (54)

Symptoms 

 Gastrointestinal bleeding 19 (21)

 Dysphasia 25 (27)

 Other symptoms 48 (52)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1- Flow diagram of the study results 

 

 

 

 

Patients with confirmed gastric 
adenocarcinoma (n = 100) 

Patients who completed the study (n = 92) 

Excluded (n = 8) 
- Incomplete medical records (n = 3) 
- Unavailable for determining survival 
status (n = 5) 
  

CDX2 Positive patients (n = 72) CDX2 Negative patients (n = 20) 

One year, three-year OS* respectively: 84, 56 One year, three-year OS* respectively: 70, 56 

Stage of the disease (%) 
1&2, 3, 4 & inoperable: 25, 39, 36 

Stage of the disease (%) 
1&2, 3, 4 & inoperable: 15, 15, 70 

Pathology type of gastric carcinoma (%) 
Diffuse, Intestinal, Unknown: 24, 71, 5 

Pathology type of gastric carcinoma (%) 
Diffuse, Intestinal, Unknown: 40, 40, 15 

Metastasis status (%) 
Yes, No: 39, 61 

Metastasis status (%) 
Yes, No: 70, 30 

Cancer antigen 19-9 (U/ml, %) 
Less than/equal 37, more than 38: 80, 20  

Cancer antigen 19-9 (U/ml, %) 
Less than/equal 37, more than 38: 27, 73  

Enrollment  

CDX2 Expression 

Log-rank P = 0.446 

P = 0.027 

P = 0.025 

P = 0.021 

P = 0.002 
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difference between the two groups of CDX2 positive and 
CDX2 negative patients regarding following variables; age, 
gender distribution, BMI, CA125 and CEA (P = 0.570, 
0.197, 0.653, 0.380 and 0.266, respectively). However, 
patients of the two groups were statistically different in 
terms of CA.19-9 levels (P = 0.028). 

Discussion 
In this study, 92 patients with gastric cancer were assessed 
for expression of CDX2 in Cancerous tissue and the overall 
survival rate was compared between CDX2 positive and 
negative study subjects. Moreover, clinicopathological 
characteristics including stage of the disease, pathology 
type, metastasis  status, and accompanying symptoms 
were examined in both CDX2 positive and negative 
patients. Based on the obtained results, CDX2 positive 
patients had a relatively higher one-year overall survival 
and a significant lower disease stage, Metastasis rate and 
associated symptoms.

Considering globally importance of gastric cancer 
as one of the main cancer-causing death with no strong 
prognostic factors, finding precise predictors is an urgent 
need in this group of the patients. CDX2 is a transcription 
factor known as a caudal-related homeobox protein, 
expressed in the intestinal cells and it has a crucial role 
in their proliferation and differentiation. Therefore, it is 
considered as a biological marker of intestinal metaplasia 
in initiation and progression of gastric cancer. However, 
the importance of CDX2 expression in the prognosis of 
gastric cancer was studied before with controversial results 
(5,11,12,16,17).

In a study performed by Seno et al, survival was 
statistically longer in the CDX2 positive gastric tumor 
individuals with intestinal metaplasia than the CDX2 
negative ones and 64% of the patients were CDX2 positive 
(11). Another study conducted by Bai et al, showed the 
same association between CDX2 expression and survival 
rate (16). In a study done by Qin et al, a significant 
negative association between the expression of CDX2 and 

Table 3. Differences between CDX2 positive and CDX2 negative patients 
in terms of clinicopathological parameters

Variables
CDX2, No. (%) P 

valueaPositive (n= 72 ) Negative (n= 20)

Stage of disease 0.027

 1 &2 18 (25) 3 (15)

 3 28 (39) 3 (15)

4 & Inoperable 26 (36) 14 (70)

Pathology type 0.025

 Diffuse 17 (24) 9 (45)

Intestinal 51 (71) 8 (40)

 Unknown 4 (5) 3 (15)

Metastasis status 0.021

 Metastasis 28 (39) 14 (70)

 No metastasis 44 (61) 6 (30)

P value was calculated based on Fisher’s exact test.
Figure 2. Comparison of survival rate between patients according to 
CDX2 expression. P value was calculated based on log rank test. The risk 
of death was 21% lower in CDX2 positive patients, after adjusting for age 
and gender (HR = 0.79, 95% CI : 0.35-1.77, P = 0.565)

metastasis status and stage of the disease was detected. 
Additionally, they found CDX2 positive patients had a 
longer survival than those who were CDX2 negative, came 
to a conclusion of being CDX2 positive was related to a 
better prognosis and higher rate of survival in patients 
with gastric cancer (10). This finding is in accordance with 
the results of the current study.

The prognostic importance of CDX2 expression for 
predicting outcomes in patients with gastric cancer was 
confirmed in other similar studies (18-20). Our results 
are in line with the latter, while both studies showed 
a positive association between CDX2 expression and 
a higher proportion of intestinal type carcinoma, less 
invasion and metastasis and also lower stage of the disease. 
In fact, these parameters are all related to a higher rate of 
survival in patients with gastric cancer. Some previous 
studies revealed a remarkably higher intestinal type gastric 
cancer than the diffuse type carcinoma in CDX2 positive 
patients with gastric cancer (15). Park et al concluded a 
tumor suppressor effect for CDX2 in these patients, as 
its expression decreases with the advancing stage of the 
disease (15). Interestingly,  in the majority of the CDX2 
positive patients of the current study, the levels of CA 
19-9 was lower than 37 U/mL. Although tumor markers 
are not strong prognostic factors, this finding is in favor of 
positive association between CDX2 expression and better 
outcomes.

Recently, a relationship between CDX2 expression and 
inflammation was detected. Chronic inflammation is 
highly associated with gastric carcinoma development 
and CDX2 expression is suppressed by activation of IL-6/
STAT 3 inflammation signaling pathway. On the other 
hand, CDX2 negative gastric carcinoma is associated 
with inactivation of P53 signaling pathway without any 
mutation in TP53, hence, in CDX2 negative patients with 
gastric cancer, P53 staining is negative. Taken together, 
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CDX2 may be suggested as a useful prognostic factor for 
gastric cancer (21).

Conclusion 
This study showed that Iranian gastric cancer patients with 
CDX2 positive expression had a less invasive pattern of 
gastric carcinoma and better outcomes. Obviously, finding 
strong prognostic factors in patients with gastric cancer is 
an immediate need. Likewise, it helps the oncologists for 
tailoring their medical decisions to the individual patients 
based on their characteristics.

Limitations of the study
One of the limitations of this study was that it was run 
in a single medical center caused to a relatively small 
sample size that maybe underlies nonsignificant statistical 
difference in terms of the survival between CDX2-positive 
and negative patients with gastric cancer. Additionally, 
assessing the co-expression of CDX2 and some biomarkers 
with prognostic value in gastric carcinoma like pancreatic 
duodenal homeobox-1 (PDX-1) (22), Phosphatase and 
Tensin Homolog (PTEN) (16), and osteopontin (17) may 
have more prognostic value, which we could not assess 
them due to funding limitations.
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