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Abstract

Objective: The role of Helicobacter pylori (H. pylori) infection and intestinal metaplasia 
(IM) in colorectal neoplasia remains unclear. While H. pylori is a recognized cause of upper 
gastrointestinal disease, its effect on the colorectum is controversial. IM, often arising 
from chronic gastritis, may reflect systemic mucosal changes with potential relevance to 
colorectal pathology. Our aim was to investigate the association between H. pylori, IM, 
and colorectal polyp development.

Materials and methods: In this retrospective cross-sectional study, 626 patients who 
underwent both upper gastrointestinal endoscopy and colonoscopy were evaluated. 
Gastric biopsies were examined histologically for H. pylori and IM, and colorectal polyps 
were assessed for size, location, and histology. Logistic regression was used to identify 
factors associated with polyp presence.

Results: Colorectal polyps were found in 29.1% of patients, most being tubular adenomas 
<1 cm. H. pylori infection was not associated with polyps (p=0.979), whereas IM was 
strongly associated (44.6% vs. 22.8%, p<0.001) and remained significant in multivariate 
analysis (OR=2.29, 95% CI: 1.60–3.28, p<0.001).

Conclusion: IM is significantly associated with colorectal polyp presence and may 
serve as a marker to prioritize colonoscopic screening, particularly in intermediate-risk 
populations. Further prospective studies are warranted to confirm these findings and 
explore underlying mechanisms.
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Introduction 

Colorectal cancer (CRC) is the third most commonly 
diagnosed and the second most fatal cancer 
worldwide (1,2). As CRC is considered a preventable 
disease, the importance of screening programs is 
growing. The early detection of premalignant lesions, 
particularly adenomatous polyps, plays a critical role 
in preventing cancer development (3). Colorectal 
polyps are generally asymptomatic but represent an 
early step in the adenoma–carcinoma sequence (4).

In the etiopathogenesis of CRC, in addition to genetic 
and environmental factors, elements associated with 
the gastrointestinal microbiota have gained increasing 
importance (5). In this context, Helicobacter pylori (H. 
pylori) infection has attracted attention not only due to 
its established role in upper gastrointestinal diseases 
but also for its potential link with colorectal neoplasia 
(6). H. pylori may affect the intestinal microbiota by 
inducing an inflammatory response, altering gastric 
acidity, and promoting epithelial proliferation in the 
colorectal mucosa through systemic mechanisms (7). 
However, literature findings on this association remain 
inconsistent, with some studies supporting and others 
refuting the connection (8).

Intestinal metaplasia (IM) is a premalignant lesion arising 
in the setting of chronic gastritis, frequently associated 
with H. pylori infection (9). Unlike H. pylori infection, 
which can be eradicated or may spontaneously regress, 
IM reflects a more persistent histopathological change 
and a later stage in the gastric carcinogenesis cascade. 
This stability may make IM a more reliable marker of 
chronic mucosal injury and systemic inflammatory 
burden. Emerging evidence suggests that the systemic 
effects of IM may contribute to mucosal alterations in 
the colon, potentially facilitating polyp formation (10). 
Nevertheless, the relationship between H. pylori, IM, 
and colorectal polyps has not been fully elucidated, 
and current data are limited.

Given these considerations, the present study was 
designed to evaluate the relationship between H. pylori 
infection and IM with colorectal polyp development, 
and to investigate whether these gastric mucosal 
alterations may serve as potential predictors of 
colorectal neoplasia. By focusing on IM as a potentially 
more stable risk marker than H. pylori infection, this 
study aims to provide novel perspectives on CRC 
screening strategies and to help better identify high-

risk patient populations.

Materials and methods

This retrospective cross-sectional study was conducted 
using data from 626 patients who presented to the 
gastroenterology surgery outpatient clinic of our 
hospital with dyspeptic complaints and underwent 
both upper gastrointestinal system (GIS) endoscopy 
and colonoscopy between December 2023 and 
December 2024. This study was approved by the 
Institutional Ethics Committee of Kartal Koşuyolu 
Yüksek İhtisas Eğitim ve Araştırma Hastanesi (Approval 
No: 2025/08/1094, Date: 20.05.2025) and conducted 
in accordance with the principles of the Declaration of 
Helsinki. Written informed consent was obtained from 
all patients prior to endoscopic procedures. For this 
retrospective analysis, the requirement for additional 
consent was waived by the ethics committee.

Inclusion criteria were having undergone both upper 
and lower GIS endoscopy, having histopathological 
evaluation of gastric biopsies for the presence of 
Helicobacter pylori and intestinal metaplasia (IM), and 
having undergone colonoscopic evaluation for the 
presence of colorectal polyps. Patients with a prior 

Table 1: Demographic and clinical characteristics 
of the study population

Variables n (%)
Gender, n (%)

Male 260 (41.5)
Female 366 (58.5)

Excistance of polyp, n (%)
Having a polyp 182 (29.1)

No polyp 444 (70.9)
According to the polyp size

Smaller than 1 cm 170 (92.3)
Larger than 1 cm 12 (7.7)

According to the histopathological 
types

Tubular adenoma 152 (83.5)
Tubulovillous adenoma 1 (0.5)

Hyperplastic polyp 26 (14.2)
Hyperplastic polyp + adenoma 4 (1.8)

According to the localization
Proximal 79 (43.4)

Distal 113 (56.6)
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diagnosis of malignancy, a history of inflammatory 
bowel disease, incomplete data, or age under 18 years 
were excluded from the study.

Data on other potential confounding factors, including 
body mass index (BMI), smoking status, nonsteroidal 
anti-inflammatory drug (NSAID) use, and family 
history of colorectal cancer, were not available due to 
the retrospective design.

Endoscopic procedures were performed according 
to standard protocols. Biopsy samples obtained from 
the gastric corpus and antrum were stained with 
hematoxylin and eosin and evaluated for H. pylori 
and IM. Polyps detected during colonoscopy were 
classified according to size, anatomical location, and 
histopathological type. Anatomically, the colon was 
divided into two main regions: proximal (right) and 
distal (left). The proximal colon included the cecum, 
ascending colon, and the right half of the transverse 
colon. The distal colon included the left half of the 
transverse colon, descending colon, sigmoid colon, 
and rectum.

Statistical analysis 

Statistical analyses were performed using SPSS 
Statistics for Windows, Version 26.0 (IBM Corp., 
Armonk, NY, USA). Continuous variables were 
expressed as mean ± standard deviation, while 
categorical variables were presented as frequencies 
and percentages. The Kolmogorov-Smirnov test was 
used to assess the normality of data distribution. For 
comparisons between two groups, the independent 

samples t-test was applied for normally distributed 
data, and the Mann–Whitney U test was used for non-
normally distributed data. The Pearson chi-square 
test was employed to evaluate associations between 
categorical variables. Multivariate logistic regression 
analysis was conducted to identify independent risk 
factors associated with colorectal polyp development. 
A p-value of <0.05 was considered statistically 
significant.

Results 

A total of 626 individuals were included in the study, of 
whom 41.5% (n=260) were male and 58.5% (n = 366) 
were female. Colorectal polyps were detected in 182 
individuals (29.1%) based on colonoscopic evaluation. 
The majority of detected polyps (93.4%) were 
smaller than 1 cm in diameter, and histopathological 
examination most frequently revealed tubular 
adenomas (83.5%). In terms of localization, 56.6% of 
the polyps were found in the distal colon (Table 1).

The mean age of individuals with H. pylori positivity 
was 55.2 ±11.6 years, while it was  60±10.44 years 
among H. pylori-negative individuals; this difference 
was statistically significant (p<0.001). Similarly, the 
mean age of individuals with IM was 60.6 ±9.76 
years, compared to 57.5±11.3 years in IM-negative 
individuals (p<0.001). No significant association was 
found between H. pylori positivity and the presence of 
colorectal polyps (p=0.944). However, the prevalence 
of polyps was significantly higher among individuals 
with IM (44.6%) compared to those without IM (22.8%) 
(p<0.001) (Table 2).
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Table 2: Comparison of clinical parameters according to H. pylori and ıntestinal metaplasia status

Parameters H. pylori (+) 
(n=169)

H. pylori (-) 
(n=457) p-value IM (+) 

(n=249)
IM (-) 
(n=377) p-value

Age, mean±SD [years] 55.2∓11.16 60∓10.44 <0.001 60.6∓9.76 57.5∓11.3 0.002

Gender, n (%) 0.689 <0.001

Male 68 (26.2) 192 (73.8) 128 (49.2) 132 (50.8)

Female 101 (24.6) 265 (72.4) 121 (33.1) 245 (66.9)

Presence of polyp, n 
(%) 0.979 <0.001

Polyp present 49 (26.9) 133 (73.1) 46 (25.3) 136 (74.7)

No polyp 120 (27) 324 (73)   203 (45.7) 241 (54.3)  

Abbreviations: IM, intestinal metaplasia; SD, standard deviation; H. pylori, Helicobacter pylori.
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Multivariate logistic regression analysis identified 
the presence of IM as an independent risk factor for 
colorectal polyp development (OR=2.49; 95% CI: 1.60–
3.87; p<0.0001). In contrast, H. pylori positivity was not 
found to be an independent risk factor (OR=1.01; 95% 
CI: 0.65–1.58; p=0.944) (Table 3).

In additional analyses, polyp characteristics were 
compared between IM-positive and IM-negative 
individuals. Tubular adenomas (15.7% vs. 30.0%, 
p<0.001) and hyperplastic polyps (2.0% vs. 5.6%, 
p=0.039) were significantly less frequent in the IM-
positive group, whereas no significant difference was 
observed for tubulovillous adenomas (p=0.520). 
Regarding localization, both proximal (8.8% vs. 15.3%, 
p=0.026) and distal (11.6% vs. 24.7%, p<0.001) polyps 
were less frequent in IM-positive individuals. No 
significant association was found between IM status 
and the presence of advanced adenomas (p=0.791) 
(Table 4).

Discussion 

In our study, no significant association was observed 
between Helicobacter pylori infection and the 
development of colorectal polyps, whereas the 

presence of intestinal metaplasia (IM) was strongly 
associated with polyp prevalence and emerged as an 
independent risk factor in multivariate analysis.

The prevalence of colorectal polyps among individuals 
who underwent colonoscopy was 29.1%. The majority 
of these polyps were less than 1 cm in size (92.3%), 
and the most frequently observed histopathological 
type was tubular adenoma (83.5%). A small proportion 
met criteria for advanced adenomas (≥1 cm, villous 
component, or high-grade dysplasia), and no invasive 
carcinomas were detected. These rates are consistent 
with those reported in the literature, particularly in 
screening colonoscopies conducted in asymptomatic 
individuals (11).

When polyp characteristics were compared between 
IM-positive and IM-negative individuals, tubular 
adenomas and hyperplastic polyps were less frequent 
in the IM-positive group, whereas there was no 
significant difference for tubulovillous adenomas or 
advanced adenomas. In terms of localization, both 
proximal and distal polyps were less common among 
IM-positive individuals. These findings suggest that 
the association between IM and colorectal polyps is 
not driven solely by advanced or proximally located 

Table 3: Multivariate logistic regression analysis of risk factors for colorectal polyp development

Parameters OR (Exp(B)) 95% CI p-value
Intestinal Metaplasia  + 2.49 1.60–3.87 0.0001
H. Pylori + 1.01 0.65–1.58 0.944
Sex 1.2 0.84-1.71 0.304
Age 1.04 1.02-1.06 0.0001

Table 4: Association between polyp characteristics and ıntestinal metaplasia status

Variables IM (+) n (%) IM (-) n (%) p-value
Polyp type

Tubuler adenoma 39 (15.7) 113 (30) 0.0001
Hyperplastic polyp 5 (2) 21 (5.6) 0.039

Tubulovillos adenoma 0 (0) 2 (0.5) 0.520
Polyp location

Proximal 22 (8.8) 57 (15.3) 0.026
Distal 29 (11.6) 92 (24.7) 0.0001

Advanced adenoma
Present 5 (2) 10 (2.7) 0.791

Abbreviations: IM, intestinal metaplasia. Advanced adenoma defined as ≥1 cm in size, villous component >25%, or high-
grade dysplasia.
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lesions, but may reflect a broader predisposition to 
neoplasia across different polyp subtypes and sites. 
Similar patterns have been reported in population-
based studies, where IM was associated with increased 
colorectal adenoma risk regardless of size or location 
(12).

In our study, the mean age was significantly higher 
in IM-positive individuals compared to those without 
IM. Interestingly, although advanced age is generally 
associated with an increased risk of colorectal polyps, 
the crude prevalence of polyps appeared lower in the 
IM-positive group. This paradoxical finding may be 
explained by the influence of confounding variables, 
particularly sex distribution, as women who generally 
have a lower risk of colorectal polyps were more 
prevalent in the IM-positive cohort. Previous studies 
have also reported that while the prevalence of H. 
pylori infection tends to decline with age, chronic 
inflammation and epithelial transformation become 
more prominent (13). Taking these biological processes 
into account, the emergence of IM as an independent 
risk factor for colorectal polyp development after 
adjustment for confounders in multivariate logistic 
regression suggests that IM may represent not only 
age-related mucosal alterations but also a marker of 
systemic neoplastic susceptibility.

In our cohort, H. pylori infection was detected 
in 26.9% of participants. However, no significant 
association was found between H. pylori positivity and 
colorectal polyp presence (p = 0.979). Although H. 
pylori-induced chronic inflammation may theoretically 
elevate systemic cytokine levels and promote colonic 
mucosal proliferation, and although it may alter the 
intestinal microbiota and bile acid distribution through 
reduced gastric acidity, these mechanisms were not 
supported by our findings. Some meta-analyses 
have suggested a weak yet statistically significant 
association between H. pylori infection and colorectal 
adenoma. For instance, Zhao et al. reported a modest 
increase in colorectal adenoma risk associated with H. 
pylori infection (14), although the effect size was small 
and study heterogeneity was high. Similarly, other 
large-scale studies, such as that by Luo et al., failed 
to demonstrate a significant association between 
H. pylori and colorectal polyp development (15). 
Moreover, the absence of direct H. pylori detection 
in the colonic mucosa suggests that any potential 
effect is likely indirect. These contradictory findings 

may stem from differences in diagnostic methods 
(e.g., serology, histology, urease testing), sample 
characteristics, dietary habits, lifestyle factors, and 
microbiota composition. Notably, H. pylori strains 
positive for the cytotoxin-associated gene A (CagA) 
are known to exert more pronounced inflammatory 
effects. However, our study did not include strain 
typing, which may have contributed to the lack of 
observed associations (16).

In our study, the crude prevalence of colorectal polyps 
was lower in IM-positive individuals compared to those 
without IM (25.3% vs. 74.7%). This paradoxical finding 
may be explained by confounding factors, particularly 
the older mean age and female predominance in the 
IM-positive group, both of which may influence polyp 
risk. Previous studies have also reported that while the 
prevalence of H. pylori infection tends to decline with 
age, chronic inflammation and epithelial transformation 
become more prominent (13). After adjustment for 
these confounders in multivariate logistic regression, 
IM emerged as an independent risk factor for 
colorectal polyp development (OR=2.29; 95% CI: 
1.60–3.28; p<0.001). This finding suggests that IM may 
be linked to neoplastic processes not only through 
gastric carcinogenesis pathways but also via systemic 
inflammatory mechanisms. Chronic inflammation, 
cytokine release, and immune activation may influence 
the colonic mucosa and trigger adenoma formation 
(17,18). Furthermore, epidemiological studies have 
shown that IM is associated with elevated systemic 
inflammatory markers such as C-reactive protein and 
interleukin-6, which could contribute to carcinogenic 
processes at distant sites (19,20).

From a clinical perspective, our findings suggest that 
the detection of IM during upper gastrointestinal 
endoscopy could be considered as an additional marker 
to prioritize colonoscopy, especially in populations 
at intermediate risk for colorectal neoplasia. This 
approach may help identify patients who could benefit 
from earlier or more frequent surveillance. However, 
the practicality of implementing such a strategy 
depends on further evidence regarding its impact on 
adenoma detection rates, overall patient outcomes, 
and healthcare resource utilization. In particular, 
cost-effectiveness analyses are required to determine 
whether targeting colonoscopy based on IM status 
would be a sustainable and efficient use of resources 
in population-level screening programs. Prospective, 
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multicenter studies addressing these aspects are 
warranted before clinical implementation.

Limitations

This study has several limitations. First, the cross-
sectional design precludes establishing a causal 
relationship between intestinal metaplasia and 
colorectal polyps; therefore, all findings should be 
interpreted as associations rather than causations. 
Second, most patients underwent colonoscopy due 
to gastrointestinal symptoms rather than as part of 
a population-based screening program. This may 
introduce selection bias and limit the generalizability of 
our findings to asymptomatic screening populations. 
Third, data on certain potential confounders, including 
body mass index (BMI), smoking status, nonsteroidal 
anti-inflammatory drug (NSAID) use, metabolic 
syndrome, and family history of colorectal cancer, 
were not available, which may have influenced the 
observed associations. Fourth, although we adjusted 
for age in the multivariate analysis, we did not perform 
a stratified or sensitivity analysis by age groups, which 
might have further strengthened the robustness of 
our findings. Fifth, while polyp size and histology were 
recorded, we did not perform subgroup analyses by 
polyp location or histological subtype in relation to IM; 
future studies should address these questions. Finally, 
H. pylori strain typing (e.g., CagA/VacA status) was not 
performed. Since different bacterial genotypes may 
have distinct pathogenic potentials, future studies 
incorporating strain-specific analysis are warranted.

Conclusions

This study suggests that IM may serve as an 
independent risk factor for the development of 
colorectal polyps and highlights the potential benefit 
of prioritizing colonoscopic screening in individuals 
with IM. In contrast, no association was found between 
Helicobacter pylori infection and colorectal polyp 
formation. To validate these findings and assess their 
applicability in clinical practice, further prospective 
studies with larger sample sizes and molecular-level 
evaluations are warranted.
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