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Abstract
Background: Colorectal polyps are common in Thailand, particularly in the northeastern region. The present
study aimed to determine any correlation between Helicobacter pylori-associated gastritis and colorectal polyps
in the Thai population. Materials and Methods: A total of 303 patients undergoing esophagogastroduodenoscopy
with colonoscopy for investigation of chronic abdominal pain participated in this study from November 2014
to October 2015. A diagnosis of Helicobacter pylori associated gastritis was made if the bacteria were seen
on histopathological examination and a rapid urease test was positive. Colorectal polyps were confirmed by
histological examination of colorectal biopsies. Patient demographic data were analyzed for correlations. Results:
The prevalence of colorectal polyps was 77 (25.4%), lesions being found more frequently in Helicobacter pylori
infected patients than non-infected subjects [38.4% vs. 12.5%; Odds Ratio (OR) (95% CI): 2.26 (1.32 - 3.86), p
< 0.01]. Patients with Helicobacter pylori - associated gastritis were at high risk of having adenomas featuring
dysplasia [OR (95% CI): 1.15 (1.16 - 7.99); P = 0.02]. There was no varaition in location of polyps, age group, sex
and gastric lesions with respect to Helicobacter pylori status. Conclusions: This study showed that Helicobacter
pylori associated gastritis is associated with an increased risk of colorectal polyps, especially adenomas with
dysplasia in the Thai population. Patients with Helicobacter pylori-associated gastritis may benefit from concurrent
colonoscopy for diagnosis of colorectal polyps as a preventive and early treatment for colorectal cancer.
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Introduction
Colorectal cancer (CRC) is the third most cancer in
males and the second most common cancer in females in
the US (William et al., 2015). The incidence of CRC is
related to both genetic and environmental factors. Many
studies suggest dietary habits alcohol intake, inactive
lifestyle, smoking, obesity and family history of colorectal
cancer as possible risk factors for developing CRC but
geographically there are differences among countries
(Hsing et al., 1998; Ganesh et al., 2009; Wang et al.,
2010; De Stefani et al., 2012; Durko and Malecka-Panas,
2014).
CRC data was reported from the National Cancer
Institute of Thailand from 1990 to 2005 tinding that
colorectal cancer (CRC) was the third and fifth most
common cancer in men and women (National Cancer
Institute, 2012). Screening colonoscopy is the way to

reduce the incidence of advanced CRC and cancer-related
mortality. Screening colonoscopies from a large single
center of Thailand, showed that, the incidence of colorectal
polyps is 30.6% (Left-sided is 45.1%, right-sided colon is
36.5% and the rectum is 18%) (Pitulak et al., 2012). The
prevalence of Helicobacter pylori infection varies between
different countries and geographic locations, including
Thailand. Among different geographic locations in
Thailand, the prevalence of Helicobacter pylori infection
in the South region of Thailand (14.4%) was the lowest,
compared with the Northeast (60.6%), North (46.9%), and
Central (39.0%) regions (all p<0.001) (Uchida, 2015).
The role of Helicobacter pylori infection in colorectal
cancer development remains unclarified (Zumkeller et al.,
2012). Several studies tried to investigate and describe
this role but there is no data in Thai population. One
study from Thailand identified risk factors for colorectal
cancer in the Thai population. The result showed, no
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evidence of environmental factors affecting the risk of
CRC (Kirati Poomphakwaen et al., 2015). In a study
among 2,195 eligible subjects, the results showed that,
the prevalence of colorectal adenoma and advanced
adenoma was significantly higher in the Helicobacter
pylori positive group (25.3 vs. 20.1 %, p=0.004 and 6.1
vs. 2.9 %, p<0.001, respectively) (Hong SN et al., 2012).
Helicobacter pylori infection, including CagA expression
is associated with an increased risk for the development of
colonic neoplasm (OR=2.73, 95% CI: 1.76-4.24) (Selgrad
et al., 2014). A meta-analysis suggests a promoting effect
of Helicobacter pylori on the risk of adenocarcinoma and
adenomatous polyps. It also suggests that Helicobacter
pylori infection might have its influence at the start of
the adenomatous polyp disease sequence (OR 1.24,
95% CI 1.12-1.37, P=0.66; OR 1.87, 95% CI 1.53-2.28,
P=0.81) (Wang et al., 2014) and some studies suggest
that, Helicobacter pylori infection is associated with the
development of advanced colorectal neoplasia (OR 7.98;
95% CI 3.16-20.16; p<0.001) (Shmuely et al., 2014).
We are interested in pursuing clinical study in the Thai
population to evaluate the possible association between
Helicobacter pylori associated gastritis and the prevalence
of colorectal polyps.

Materials and Methods
Patients
303 patients undergoing esophagogastroduodenoscopy
with colonoscopy for investigation of chronic abdominal
pain participated in this study from November 2014 to
October 2015. The study was performed in accordance
with good clinical practice and the guidelines of the
Declaration of Helsinki. All patients provided written
informed consent and the study protocol was approved
by the Ethics Committee for Research Involving Human

Subjects, Suranaree University of Technology (EC-57-34).
Diagnosis of Helicobacter pylori associated gastritis
A diagnosis of Helicobacter pylori infection was
made if Helicobacter pylori morphology was seen on
histopathological examination and the rapid urease test
during gastroscopy was positive. Patients with negative
results in one or both examinations were considered to be
H. pylori negative.
Biopsy specimens
The gastroscopic procedures were performed using
an upper GI video endoscope (Olympus EVIS EXERA
III, CV-190).The whole stomach was examined first with
conventional endoscopy. After the whole stomach mucosa
was observed we then chose sites for biopsy of the gastric
mucosa according to previous studies (Taweesak et al.,
2015)
Histological analysis
Gastric tissue and terminal ileum specimens were
sent to the pathologists for histological analysis. The
hematoxylin and eosin stain and the Giemsa stain were
used for identification of Helicobacter pylori. The
pathological analysis was made by 5 pathologists at
Bangkok Pathological Laboratory outside of Suranaree
University of Technology.
Statistical analysis
We used univariate analysis to compare the distribution
of variables between Helicobacter pylori positive and
negative subjects. Then we computed unadjusted Odds
Ratio (OR) (95% Confidence Interval [CI]) for potential
predictors of colorectal polyps. Multivariate logistic
regression analysis was applied to compute the adjusted
OR (95% CI) for predictors of colorectal polyps. The final

Table 1. Distribution of clinical variables and H. pylori infection (univariate analysis)
Positive for H. pylori n (%)
Total number: 151

Negative for H. pylori n (%)
Total number: 152

Age group			
17-30 years
24 (15.89%)
26 (17.10%)
31-44 years
46 (30.46%)
51 (33.55%)
45-58 years
50 (33.11%)
47 (30.92%)
59-70 years
31 (20.52%)
28 (18.42%)
Sex (male/female)
55/96
61/93
Gastric lesions			
No gastric lesion
9 (5.96%)
108 (71.05%)
Chronic Active Gastritis
101(66.88%)
29 (19.07%)
Gastric ulcer
32 (21.19%)
12 (7.89%)
Intestinal metaplasia
5 (3.31%)
2 (1.31%)
Gastric cancer
4 (2.64%)
1 (0.65%)
Polyp n (%)
58 (38.41%)
19 (12.50%)
Polyp Histology			
Hyperplastic polyp
28 (48.27%)
14 (73.68%)
Adenoma without dysplasia
19 (32.75%)
3 (15.78%)
Adenoma with dysplasia
11 (18.96%)
2 (10.52%)
Polyp Location			
Right side
8 (13.79%)
4 (21.05%)
Left side
31 (53.44%)
11 (57.89%)
Both sides
14 (24.13%)
2 (10.52%)
*Significance is set at p < 0.05.
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p-Value*
0.99

0.72
< 0.01*

< 0.01*
< 0.01*

< 0.01*
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model was developed with a stepwise backward approach.
All variables with P<0.05 were considered statistically
significant and remained in the final model. All analyses
were done using SPSS 16.0 (SPSS Inc., IL).

Results
A total of 303 patients enrolled in this study. Male
116 (38.3%) and female 187 (61.7%). All subjects went
through complete esophagogastroduodenoscopy with
colonoscopy. The prevalence of Helicobacter pylori
infection and colorectal polyps were 49.83% and 25.41%
respectively. There were total of 303 gastric “mucosal
biopies” including 117 no gastric lesion, 130 chronic
active gastritis, 44 gastric ulcer, 7 intestinal metaplasia and
5 gastric cancer. Helicobacter pylori associated gastritis
was positive in 49.83% of cases. The majorities were
age group 45-58 years old (33.11%), female (65.56%)
respectively. A total of 77 colorectal polyps were found
including 42 hyperplastic polyps, 22 adenomas without
dysplasia and 13 adenomas with dysplasia. In terms of
polyp location, 14 polyps were located at the right side,
42 polyps were located at the left side and 16 polyps were

Figure 1. Endoscopic Picture of H. pylori-associated
Gastritis [1] and Hyperplastic Polyp [2] in the Same
Patient

Table 2. Multivariate Logistic Regression for Predictors
of Clinical Variables and H. pylori infection
Variable
Oddsratio
95%
		
Confidence
		interval
Gastric lesions			
Chronic Active Gastritis
0.04
0.04 - 0.37
Gastric ulcer
0.87
0.09 - 8.09
Intestinal metaplasia
0.66
0.06 - 6.58
Gastric cancer
0.62
0.04 - 9.65
Polyp
2.26
1.32 - 3.86
Polyp Histology 			
Hyperplastic polyp
0.14
0.03 - 0.66
Adenoma without dysplasia 0.36
0.07 - 1.87
Adenoma with dysplasia
1.15
1.16 - 7.99
Polyp Location			
Right side
0.44
0.18 - 1.11
Left side
1.52
0.31 - 1.44
Both sides
1.10
0.38 - 3.18

P*

< 0.01*
0.90
0.72
0.73
< 0.01*
0.01*
0.22
0.02*
0.08
0.60
0.85

*Significance is set at p < 0.05.

located at both sides. There were significant differences
in gastric lesions, polyp number, polyp histology, polyp
location and isolated terminal ileitis (p<0.01). The
Distribution of clinical variables and Helicobacter pylori
infection by using univariate analysis are summarized
in Table 1. Among the distribution of clinical variables,
there were no significant differences in sex and age
group (p > 0.05). Multivariate logistic regression for
predictors of clinical variables and Helicobacter pylori
infection revealed significant differences in polyp number
and polyp histology (adenoma with dysplasia) [(OR
2.26,95%CI 1.32 - 3.86, p<0.01),( OR 1.15, 95%CI 1.167.99, p=0.02)].The multivariate logistic regressions for
predictors of clinical variables and Helicobacter pylori
infection are summarized in Table 2.The endoscopic
pictures of Helicobacter pylori associated gastritis and
colorectal polyp in the same patient during endoscopy
are as shown in Figure 1 though Figure 3.

Discussion

Figure 2. Endoscopic Picture of H. pylori-associated
Gastritis and Polyp without Dysplasia

Figure 3. Endoscopic Picture of H. pylori-associated
Gastritis [1] and Polyp with Dysplasia [2] in the Same
Patient

Helicobacter pylori infection in humans is associated
with a spectrum of gastroenterologic and hematologic
diseases including chronic gastritis, peptic ulcers, gastric
adenocarcinoma, gastric mucosa-associated lymphoid
tissue lymphoma, sideropenic anemia and primary
immune thrombocytopenia. It is may also increased
the risk for colorectal polyps and colorectal carcinoma.
Several studies tried to investigate the association between
colorectal cancer and Helicobacter pylori infection
particularly (Hong et al., 2012; Selgrad et al., 2014;
Shmuely et al., 2014; Wang et al., 2014), but there is
limited data in the Thai population. In a meta-analysis
in 2006, a summary odds ratio of 1.4 (95% CI, 1.1-1.8)
was estimated for the association between Helicobacter
pylori infection and colorectal cancer risk (Zumkeller et
al., 2006). In a meta-analysis in 2007, the results showed
a significantly increased risk for tubular adenomas
(OR=11.13; 95%CI=1.62-76.70), tubulovillous adenomas
(OR=10.45; 95%CI=1.52-71.52) and adenocarcinomas
(OR=8.13; 95%CI=1.40-46.99) compared to controls
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(Jones et al., 2007) and in a meta-analysis in 2008,
a summary OR 1.49 (95% confidence interval [CI]
1.17-1.91) was estimated for the association between
Helicobacter pylori infection and colorectal cancer
(Zhao et al., 2008). Several studies tried to describe
the correlation between Helicobacter pylori infection
and colorectal neoplasm. Three hypotheses have been
proposed. First is the hypergastrinemia hypothesis,
A study in 1995 about the expression, processing, and
secretion of gastrin in patients with colorectal carcinoma,
showed that, gastrin should continue to be assessed as a
circulating or autocrine growth factor in the development
of CRC (fasting plasma total gastrin levels were increased
in Helicobacter pylori positive (5.2-fold) and Helicobacter
pylori negative (2.3-fold) patients with CRC) (Ciccotosto
et al., 1995). In a prospective study in 1998, the authors
concluded that, hypergastrinemia is associated with an
increased risk of colorectal carcinoma (odds ratio, 3.9;
95% confidence interval, 1.5-9.8) (Thorburn et al., 1998)
and in a prospective case-controled study in 2006, the
authors concluded that, hypergastrinemia is a risk factor
for colon cancer, especially of the distal colon (odds
ratio 3.2, 95% CI 1.4-7.5) (Georgopoulos, 2006) whereas
others studies found no correlation (Penman et al., 1994;
Fireman et al., 2000).
Second is the intestinal flora changing hypothesis, In
a study about the fecal floras of polyp patients, the results
showed, the overgrowth of Bacteroides species to be highly
associated with a high risk of colon cancer (Moore, 1995;
Horie et al., 1999; Kado, 2001). Hypochlorhydria status
is associated with intestinal bacterial overgrowth (Drasar,
1969; Howden, 1987; Thorens, 1996). Helicobacter pylori
infection causes chronic gastritis gastric gland atrophy and
hypochlorhydric status. Several studies tried to describe
association between hypochlorhydric status and colorectal
cancer. Hypochlorhydric status leads to mulabsorption of
proteins and promotes bacterial fermentation in the large
intestine which may be an etiology of colonic malignancy
(Aarbakke, 1976; Visek, 1978).
Third is the inflammation mediated hypothesis, in a
study in 2000, the results showed that, IL-8 acts as an
autocrine growth factor for colon carcinoma cell lines
(Brew, 2000). In a study of the relationship between
Helicobacter pylori CagA status and colorectal cancer in
2001, the results showed that, Helicobacter pylori, CagA+
seropositivity is associated with increased risk for both
gastric and colonic cancer (odds ratio=10.6; 95% CI=2.741.3; p=0.001) (Shmuely, 2001).
A cross-sectional hospital-based study in 2010, showed
that, Helicobacter pylori infection with concomitant
metabolic syndrome might further increase the risk of
colorectal adenomas (OR: 1.408, 95% CI: 1.231-1.610,
P<0.001) (Lin, 2010). Our study has demonstrated the
significant correlation of Helicobacter pylori infection and
the prevalence of colorectal polyps especially adenomas
with dysplasia in the Thai population (OR: 2.26, 95%
CI: 1.32 - 3.86, P<0.001; OR: 1.15, 95% CI: 1.16 - 7.99,
P=0.02). This sentence repeats the previous sentence
exactly and you can probably erase it. Patients with
Helicobacter pylori associated gastritis may benefit from
concurrent colonoscopy for the diagnosis of colorectal
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polyps as a preventative and early treatment for colorectal
cancer.
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