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Abstract
BACKGROUND 
Recently, research has linked Helicobacter pylori (H. pylori) stomach infection to 
colonic inflammation, mediated by toxin production, potentially impacting 
colorectal cancer occurrence.

AIM 
To investigate the risk factors for post-colon polyp surgery, H. pylori infection, and 
its correlation with pathologic type.

METHODS 
Eighty patients who underwent colon polypectomy in our hospital between 
January 2019 and January 2023 were retrospectively chosen. They were then 
randomly split into modeling (n = 56) and model validation (n = 24) sets using R. 
The modeling cohort was divided into an H. pylori-infected group (n = 37) and an 
H. pylori-uninfected group (n = 19). Binary logistic regression analysis was used to 
analyze the factors influencing the occurrence of H. pylori infection after colon 
polyp surgery. A roadmap prediction model was established and validated. 
Finally, the correlation between the different pathological types of colon polyps 
and the occurrence of H. pylori infection was analyzed after colon polyp surgery.

RESULTS 
Univariate results showed that age, body mass index (BMI), literacy, alcohol 
consumption, polyp pathology type, high-risk adenomas, and heavy diet were all 
influential factors in the development of H. pylori infection after intestinal 
polypectomy. Binary multifactorial logistic regression analysis showed that age, 
BMI, and type of polyp pathology were independent predictors of the occurrence 
of H. pylori infection after intestinal polypectomy. The area under the receiver 
operating characteristic curve was 0.969 [95% confidence interval (95%CI): 
0.928–1.000] and 0.898 (95%CI: 0.773–1.000) in the modeling and validation sets, 

https://www.f6publishing.com
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respectively. The slope of the calibration curve of the graph was close to 1, and the goodness-of-fit test was P > 0.05 
in the two sets. The decision analysis curve showed a high rate of return in both sets. The results of the correlation 
analysis between different pathological types and the occurrence of H. pylori infection after colon polyp surgery 
showed that hyperplastic polyps, inflammatory polyps, and the occurrence of H. pylori infection were not 
significantly correlated. In contrast, adenomatous polyps showed a significant positive correlation with the 
occurrence of H. pylori infection.

CONCLUSION 
Age, BMI, and polyps of the adenomatous type were independent predictors of H. pylori infection after intestinal 
polypectomy. Moreover, the further constructed column-line graph prediction model of H. pylori infection after 
intestinal polypectomy showed good predictive ability.

Key Words: Colon polyps; Helicobacter pylori; Risk factors; Pathologic type; Columnar graphic modeling

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Helicobacter pylori (H. pylori) infection is reportedly a risk factor for the development of colonic adenomas, 
especially progressive or multiple adenomas. However, few studies have examined the risk factors for H. pylori infection 
after therapeutic colon polypectomy and the type of polyp pathology associated with its occurrence. This randomized study 
evaluated the risk factors for the development of H. pylori infections in patients with colon polyps and the relationship 
between their pathology and the development of H. pylori infections.

Citation: Zhang ZS. Predictive factors and model validation of post-colon polyp surgery Helicobacter pylori infection. World J 
Gastrointest Surg 2024; 16(1): 173-185
URL: https://www.wjgnet.com/1948-9366/full/v16/i1/173.htm
DOI: https://dx.doi.org/10.4240/wjgs.v16.i1.173

INTRODUCTION
Colonic polyps are tumor-like lesions that grow on the mucosal surface of the colon, usually in the form of protruding or 
elevated masses or fleshy lesions[1]. They do not invade surrounding tissues and are clinically classified based on their 
histologic features and susceptibility to malignant transformation. Mainly, there are colorectal adenomatous polyps, 
inflammatory polyps, and hyperplastic polyps[2]. Colonic adenomatous polyps are abnormal tissues that may develop 
into colorectal cancer (CC); colonic adenomatous polyps are the most common in clinical practice and carry a higher risk 
of developing cancer[3]. According to the 2016 United States Guidelines for Follow-up after Colorectal Polypectomy[4], 
the presence of adenomas that are more than 1 cm in diameter, three or more in number, or that exhibit villous or high-
grade intraepithelial neoplasia, along with the occurrence of any of the aforementioned criteria, suggests a high risk of 
cancer development in colorectal polyp case. To reduce the risk of CC, further development of colonic adenomatous 
polyps must be inhibited to the greatest extent possible, through prevention and early treatment[5]. In the last decade, 
Helicobacter pylori (H. pylori) infection of the stomach has been demonstrated to induce an inflammatory response in the 
colon through the production of toxins, thereby promoting the development of CC, to some extent[6]. Considering the 
increasing number of patients with colonic polyps in our country and the large number of H. pylori infections, an in-depth 
understanding of the current status and risk factors for H. pylori infections in these patients is essential[7]. A previous 
study[8] revealed that the development of colon tumors is significantly associated with H. pylori infection. Simultan-
eously, H. pylori infection is also identified as a risk factor for the development of colon adenomas, especially progressive 
or multiple adenomas. Therefore, this study aimed to analyze the risk factors for the development of H. pylori infection in 
patients with colonic polyps, and the relationship between their pathological type and the development of H. pylori 
infection.

MATERIALS AND METHODS
Objects of study
Eighty patients who underwent colon polypectomy at our hospital between January 2019 and January 2023 were 
retrospectively selected as participants. They were randomly divided into a modeling cohort (n = 56) and a model 
validation cohort (n = 24) at a ratio of 7:3 using the R language.

https://www.wjgnet.com/1948-9366/full/v16/i1/173.htm
https://dx.doi.org/10.4240/wjgs.v16.i1.173
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Inclusion and exclusion criteria
Inclusion criteria: (1) Participants who met the indications for colonoscopic polypectomy; (2) those who underwent the 
14C-urea breath test; (3) had no immune system disease or immune dysfunction; (4) no psychiatric disorders and were 
able to communicate and interact normally; and (5) had complete clinical data. Participants that met all the above criteria 
were included in this study.

Exclusion criteria: Participants who met any one of the following criteria were excluded from the study: (1) Participants 
with a previous history of gastrointestinal disease or colon tumor; (2) those who presented with coagulation disorders 
after discontinuing oral anticoagulant medication for < 1 wk; and (3) those who were on medication prior to H. pylori 
screening.

Observation of grouping and H. pylori-infection
The modeling cohort was divided into an H. pylori-infected group (n = 37) and an H. pylori-uninfected group (n = 19) 
according to whether the patients developed an H. pylori infection. Patients were monitored for the occurrence of H. pylori 
infection, which served as the endpoint.

Observation indicators
The general information of the patients was collected through electronic medical records. This included general 
information [sex, age, body mass index (BMI), exercise, education, smoking and drinking habits, history of hypertension 
and diabetes mellitus, and heavy diet consumptions] and specialty information (number, size, location, and pathological 
type of the polyps, and whether they were high-risk adenomas).

We analyzed the risk factors for developing H. pylori infection after colon polyp surgery by observing the age, sex, BMI, 
and exercise of patients in the modeling cohort (H. pylori-infected and H. pylori-uninfected groups). In addition, we 
assessed whether or not they smoked, consumed alcohol, suffered from high blood pressure, consumed a heavy diet, and 
had diabetes mellitus. The number, size, location, and the pathological type of polyps, and the presence of high-risk 
adenomas, were also assessed. All of the information was used to develop and validate a roadmap prediction model. 
Finally, the correlation between the different pathological types and the occurrence of H. pylori after colon polyp surgery 
was analyzed.

Statistical analysis
SPSS 26.0 software and R software were used to analyze the data. The collected count data were expressed as cases (%); χ2 
or Fisher exact test was used for unordered data, and the Mann–Whitney U test was used for ordered data. Univariate 
and multivariate binary logistic regression analyses were used to analyze the factors influencing the development of H. 
pylori infection after colon polyp surgery and to develop a column-line graph prediction model. The discriminative power 
of the validation set and calibration graphs were used to assess the accuracy of the column-line graphs. The area under 
the receiver operating characteristic (ROC) curve (AUC) was used to evaluate the discriminative ability of the column 
diagram. Calibration curves for the model were calculated, and the consistency of the model was verified using the 
Hosmer–Lemeshow test. Decision curve analysis (DCA) was performed to evaluate the discriminative ability of the 
model. P < 0.05 was considered statistically significant, and correlations were tested using Spearman’s test.

RESULTS
Baseline clinical characteristics
A total of 93 patients with severe traumatic brain injury were included in the study: 56 in the modeling cohort and 24 in 
the validation cohort. All patients were aged 30–72 years at the time of diagnosis; 42 (52.50%) were male and 38 (47.50%) 
were female. Other baseline information regarding the modeling and validation cohorts is shown in Table 1.

Comparison of clinical data between H. pylori-infected and H. pylori-uninfected groups of patients in the model cohort
There were no statistically significant differences in sex composition, exercise and smoking status, history of hypertension 
and diabetes mellitus, number of polyps, polyp size, or polyp site in the model cohort (P > 0.05). The differences in age, 
BMI, literacy level, alcohol consumption, polyp pathological type, high-risk adenomas, and heavy diet consumption in 
the H. pylori-infected group were statistically significant when compared with the H. pylori-uninfected group (P < 0.05; 
Table 2).

Univariate analysis of the occurrence of H. pylori infection in the model cohort of patients
In the model cohort, H. pylori infection was the dependent variable and assigned 1, and its absence was assigned 0. 
Variables with P < 0.05 in the clinical data were included in the univariate analysis. The univariate results showed that 
age, BMI, literacy level, alcohol consumption, type of polyp pathology, high-risk adenomas, and a heavy diet 
consumption were all influential factors in the occurrence of H. pylori infections after intestinal polypectomy (Table 3).

Multifactorial analysis of the occurrence of H. pylori infection
Variables with P < 0.05 in the univariate analysis were included in the binary multivariate logistic regression analysis, 
which showed that age, BMI, and pathologic type of polyp were independent predictors of the development of H. pylori 
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Table 1 Baseline information for modeling and validation cohorts

Sports event Total population 
(n = 80)

Modeling queues 
(n = 56)

Validation queue 
(n = 24)

Male 42 (52.50) 30 (53.57) 12 (50.00)Gender [n (%)]

Female 38 (47.50) 26 (46.43) 12 (50.00)

Age (yr, mean ± SD) 36.15 ± 11.79 36.67 ± 10.00 35.92 ± 13.58

BMI [n (%)] 22.42 ± 3.44 22.20 ± 2.32 22.64 ± 4.55

< 1 h/wk 38 (47.50) 27 (48.21) 11 (45.83)Movement [n (%)]

≥ 1 h/wk 42 (52.50) 29 (51.79) 13 (54.17)

Primary and below 30 (37.50) 20 (35.71) 10 (41.67)

Junior high school and secondary school 29 (36.25) 21 (37.50) 8 (33.33)

Literacy [n (%)]

Junior college or above 21 (26.25) 15 (26.79) 6 (25.00)

Be 33 (41.25) 24 (42.86) 9 (37.50)Smoking [n (%)]

Clogged 45 (56.25) 32 (57.14) 13 (54.17)

Be 44 (55.00) 31 (55.36) 13 (54.17)Alcohol consumption [n (%)]

Clogged 34 (42.50) 25 (44.64) 9 (37.50)

Be 32 (40.00) 22 (39.29) 10 (41.67)History of hypertension [n (%)]

Clogged 48 (60.00) 34 (60.71) 14 (58.33)

Be 14 (17.50) 10 (17.86) 4 (16.67)History of diabetes [n (%)]

Clogged 66 (82.50) 46 (82.14) 20 (83.33)

An odd one 38 (47.50) 27 (48.21) 11 (45.83)Number of polyps [n (%)]

Multi- (faceted, ethnic etc.) 42 (52.50) 29 (51.79) 13 (54.17)

< 1 cm 33 (41.25) 23 (41.07) 10 (41.67)Polyp size [n (%)]

≥ 1 cm 47 (58.75) 33 (58.93) 14 (58.33)

Proximal 27 (33.75) 19 (33.93) 8 (33.33)

Far end 25 (31.25) 18 (32.14) 7 (29.17)

Polyp site [n (%)]

Whole colon 28 (35.00) 19 (33.93) 9 (37.50)

Adenomatous polyp 35 (43.75) 24 (42.86) 11 (45.83)Type of polyp pathology [n (%)]

Non-adenomatous polyp 45 (56.25) 32 (57.14) 13 (54.17)

Be 23 (28.75) 16 (28.57) 7 (29.17)High-risk adenomas [n (%)]

Clogged 57 (71.25) 40 (71.43) 17 (70.83)

Be 46 (57.50) 32 (57.14) 1 4 (58.33)Heavy diet 
[n (%)]

Clogged 34 (42.50) 24 (42.86) 10 (41.67)

BMI: Body mass index.

infection after intestinal polypectomy, with the model equation: Logistic = −3.798 – 0.342 × age + 1.222 × BMI − 3.760 × 
type of polyp pathology (Table 4).

Modeling of a column-line diagram to predict the occurrence of H. pylori infection in patients after colon polyp surgery
The resulting three independent risk factors (age, BMI, and polyp pathology type) were used to construct a prediction 
model using R software, and subsequent column-line graph model, as shown in Figure 1. The C-statistic of the model was 
calculated using the R language software as 0.809, with a 95% confidence interval (95%CI) of 0.761–0.890 and a standard 
error of 0.030 (P < 0.001). The C-statistic was calculated using the R language software as 0.818, with a standard error of 
0.030 (P < 0.001), and the 10000 Bootstrap calculated a C statistic of 0.818. The slope of the generated column-line graph 
calibration curve was close to 1 (Figure 2), with a goodness-of-fit test of P > 0.05 and a high degree of consistency between 
the predicted and actual events. The area under the ROC curve of the column-line diagram prediction model was 0.969 
(95%CI: 0.928–1.000) (Figure 3). The decision analysis curve is shown in Figure 4, where the X-axis indicates the threshold 
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Table 2 Comparison of clinical data between Helicobacter pylori-infected and Helicobacter pylori-uninfected groups of patients in the 
model cohort

Sports event Hp infection group 
(n = 37)

Hp uninfected group 
(n = 19) χ2 value P value

Male 20 (54.05) 10 (52.63)Gender [n (%)]

Female 17 (45.95) 9 (47.37)

0.010 0.920

Age (yr, mean ± SD) 46.58 ± 3.50 4.788 0.000

BMI [n (%)] 20.37 ± 1.65 5.114 0.000

< 1 h/wk 18 (48.65) 9 (47.37)Movement [n (%)]

≥ 1 h/wk 19 (51.35) 10 (52.63)

0.008 0.928

Primary and below 16 (43.24) 4 (21.05)

Junior high school and secondary 
school

15 (40.54) 6 (31.58)

Literacy [n (%)]

Junior college or above 6 (16.22) 9 (47.37)

2.348 0.019

Be 16 (43.24) 8 (42.11)Smoking [n (%)]

Clogged 21 (56.76) 11 (57.89)

0.007 0.935

Be 24 (64.86) 7 (36.84)Alcohol consumption [n (%)]

Clogged 13 (35.14) 12 (63.16)

3.989 0.046

Be 15 (40.54) 7 (36.84)History of hypertension [n (%)]

Clogged 22 (59.46) 12 (63.16)

0.072 0.788

Be 9 (24.32) 1 (5.26)History of diabetes [n (%)]

Clogged 28 (75.68) 18 (94.74)

1.946 0.163

An odd one 17 (45.95) 10 (52.63)Number of polyps [n (%)]

Multi- (faceted, ethnic etc.) 20 (54.05) 9 (47.37)

0.225 0.636

< 1 cm 15 (40.54) 8 (42.11)Polyp size [n (%)]

≥ 1 cm 22 (59.46) 11 (57.89)

0.013 0.910

Proximal 10 (27.03) 9 (47.37)

Far end 13 (35.14) 5 (26.32)

Polyp site [n (%)]

Whole colon 14 (37.84) 5 (26.32)

2.326 0.313

Adenomatous polyp 20 (56.76) 4 (21.05)Type of polyp pathology [n (%)]

Non-adenomatous polyp 17 (27.03) 15 (52.63)

5.583 0.018

Be 14 (37.84) 2 (10.53)High-risk adenomas [n (%)]

Clogged 23 (62.16) 17 (89.47)

4.588 0.032

Be 25 (67.57) 7 (36.84)Heavy diet 
[n (%)]

Clogged 12 (32.43) 12 (63.16)

4.839 0.028

BMI: Body mass index.

probability, the Y-axis indicates the net return, and the black solid line indicates the net return using the column-line 
diagram prediction model, which shows a higher return and further confirms the effectiveness of the column-line 
diagram prediction model.

Validation of the column-line diagram model
Based on the validation cohort (n = 24), which was divided into H. pylori-infected (n = 16) and H. pylori-uninfected (n = 8) 
groups, the column-line diagram of the risk of H. pylori infection was externally validated using an ROC curve, and the 
lower product of the ROC curve was 0.898 (95%CI: 0.773–1.000) (Figure 5). The slope of the generated calibration curve 
for the column-line diagram was close to 1 (Figure 6), and the result of the Hosmer-Lemeshow test was, χ2 =10.609, P = 
0.157 > 0.05. The decision curve showed a higher net benefit of the model (Figure 7), suggesting that the calibration of the 



Zhang ZS. Risk factors for Helicobacter pylori infection

WJGS https://www.wjgnet.com 178 January 27, 2024 Volume 16 Issue 1

Table 3 Univariate analysis of Helicobacter pylori-infected and Helicobacter pylori-uninfected groups

Considerations B SE Wals P value OR 95%CI

Age -0.169 0.049 12.137 0.000 0.844 0.768-0.929

BMI 0.738 0.216 11.708 0.001 2.093 1.371-3.194

Educational attainment -0.912 0.393 5.383 0.020 0.402 0.186~0.868

Drinking wine 1.152 0.587 3.850 0.050 3.165 1.001-10.004

Types of polyp pathology 1.484 0.652 5.178 0.023 0.227 0.063-0.814

High-risk adenoma 1.644 0.821 4.010 0.045 5.174 1.035-25.852

Heavy diet 1.399 0.596 5.506 0.019 4.052 1.259-13.038

OR: Odds ratio; 95%CI: 95% confidence interval; BMI: Body mass index.

Table 4 Multifactorial analysis of Helicobacter pylori-infected and Helicobacter pylori-uninfected groups

considerations B SE Wals P value OR 95%CI

Age -0.342 0.145 5.574 0.018 0.710 0.535-0.944

BMI 1.222 0.446 7.524 0.006 3.395 1.418-8.130

Types of polyp pathology -3.760 1.772 4.505 0.034 0.023 0.001-0.750

Constant -3.798 7.216 0.277 0.599 0.022 -

Figure 1 Column-line diagram.

column-line diagram model in the validation group was better.

Analysis of the correlation between different pathology types and the occurrence of H. pylori infection after colon 
polyps
Three pathologic types were identified in the model cohort of patients with colon polyps. In the H. pylori-infected group, 
these included seven cases of inflammatory polyps, 10 cases of hyperplastic polyps, and 20 cases of adenomatous polyps. 
In the H. pylori-uninfected group, these included five cases of inflammatory polyps, 10 cases of hyperplastic polyps, and 
four cases of adenomatous polyps. Correlation analysis of the occurrence of different pathological types and H. pylori 
infection after colon polyp surgery was performed. The results of the correlation analysis showed no significant 
correlation between hyperplastic polyps, inflammatory polyps, and the occurrence of H. pylori infection. In contrast, 
adenomatous polyps showed a significant positive correlation with the occurrence of H. pylori infection (Table 5).
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Table 5 Correlation between different types of pathology and occurrence of Helicobacter pylori infection after colon polyp surgery

Inflammatory polyp Hyperplastic polyp Adenomatous polyp

Helicobacter pylori infection Correlation coefficient -0.085 -0.253 0.316

Sig. (bilateral) 0.532 0.060 0.018

Figure 2 Calibration curves of the column graph prediction model.

DISCUSSION
H. pylori is a bacterium that parasitizes areas such as the stomach or duodenum, and can survive for long periods of time 
under conditions of little oxygen. It not only has the ability to secrete toxic substances, which contribute to gastroin-
testinal disorders such as gastric ulcers and gastritis, but also has an impact on the rate of infection[9,10]. H. pylori can be 
detected not only by non-invasive methods such as the urease breath test and serum H. pylori antibodies, but also by 
invasive methods such as biopsy of the gastric mucosa with special staining of the tissue biopsies. Moreover, its 
important role in the digestive system has been widely recognized[11]. However, few studies have addressed the exact 
relationship between the three pathological types of colon polyps, namely, adenomatous, inflammatory, and hyperplastic 
colon polyps, and H. pylori infection. Further research is needed to clarify this relationship. Therefore, the present study 
developed a column-line diagram model focusing on analyzing the factors influencing the occurrence of H. pylori 
infection in patients with gastrointestinal polyps and exploring the correlation between the pathological types of polyps 
and the occurrence of H. pylori infection.

By comparing the clinical data of patients with gastrointestinal polyps, we found that there were statistically significant 
differences between the H. pylori-infected and H. pylori-uninfected groups in terms of age, BMI, literacy, alcohol 
consumption, polyp pathology type, presence of high-risk adenomas, and heavy diets consumption. There were no 
significant differences in the other indicators. The results of the binary logistic one-way regression analysis assigned a 
value of 1 to the occurrence of H. pylori infection and a value of 2 to the non-occurrence of H. pylori infection as the 
dependent variables. Moreover, the factors with significant differences in the aforementioned clinical data as the 
covariates, showed that age, BMI, literacy, alcohol consumption, polyp pathology type, high-risk adenomas, and heavy 
diets consumption were the factors influencing the occurrence of H. pylori infection after intestinal polypectomy. 
Subsequently, we performed a binary logistic regression analysis, of the factors with significant differences in the 
univariate analysis as covariates and found that age, BMI, and polyp pathology type were independent predictors of the 
occurrence of H. pylori infection after intestinal polypectomy. Among them, younger age is associated with a greater 
likelihood of developing H. pylori infection after intestinal polypectomy. This may be because younger patients, with 
continuous changes in their social environment, are presented with increasing work and life pressures, which tend to 
result in lower resistance of their bodies and thus are more susceptible to H. pylori infection[12]. Additionally, adolescents 
tend to favor convenient diets, such as high-fat, high-sugar, and high-salt foods, which subsequently increase the risk of 
H. pylori infection[13]. In contrast, older people have a more regular lifestyle, pay more attention to healthy eating and 
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Figure 3 Receiver operating characteristic curve of the column chart prediction model.

Figure 4 Decision analysis curve.

living habits, have frequent medical checkups, and follow their doctors' advice. This reduces their likelihood of becoming 
infected with H. pylori[14,15].

In contrast to the age trend, regarding BMI and polyp pathology type, we found that higher BMI is associated with a 
greater likelihood of H. pylori infection after intestinal polypectomy. Thus patients with adenomatous polyps on polyp 
pathology had a greater likelihood of H. pylori infection. It has been reported in the literature[16,17] that this can be 
because there is an association between BMI and H. pylori infection, and that the two factors can interact with each other. 
Due to the long-term intake of excessively high calories, the immune environment of their organs is changed, which leads 
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Figure 5 Verification queue receiver operating characteristic curve.

Figure 6 Verification queue calibration curve.

to the expansion of adipose tissues and the activation of macrophages through the secretion of chemokines, subsequently 
causing a localized inflammatory response. Consequently, the immune microenvironment of obese patients creates 
favorable conditions for the survival of H. pylori; thus, obese people are more likely to be infected with H. pylori. This is 
similar to the findings of Xie et al[18] Additionally, changes in the intragastric microenvironment due to H. Pylori may 
lead to intestinal microecological disorders, further affecting the intestinal microecology of the patients. This may lead to 
intestinal tumor-like lesions and adenomatous polyps[19]. Thus, adenomatous polyps in patients are often accompanied 
by H. pylori infection. The results of a study by Zhang et al[20] showed that the proportion of adenomatous polyps 
occurring in H. pylori-infected populations was significantly higher than that in H. pylori-uninfected populations. This is 
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Figure 7 Verification queue decision analysis curve.

similar to the results of the present study and further supports the findings of the present study.
Additionally, to further clarify the predictive value of age, BMI, and polyp pathology type in the occurrence of H. pylori 

infection after intestinal polypectomy, we utilized the R software to establish a column-line graph model. The C statistic 
of this model was calculated using the R language software as 0.809, which indicated that the model had a stronger 
discriminatory ability and was able to distinguish patients with high likelihood to develop H. pylori infection. The slope of 
the calibration curve of the column-line graph it generated was close to 1, and the test of goodness of fit was P > 0.05, 
which showed that the model had a strong calibration ability. The consistency between the predicted events and the 
actual events was high, and the area under the ROC curve was 0.969 (95%CI: 0.928-1.000). This indicated that the model 
was more efficacious in predicting the risk of H. pylori infection. Furthermore, the AUC value was closer to 1, indicating 
that the model is more capable of discriminating risk. The decision analysis curve showed a higher yield, further 
confirming the validity of the column–line graph prediction model. Further external validation ROC curve product under 
the curve was 0.898 (95%CI: 0.773–1.000), which indicated that the model also performed well in the external validation 
cohort and had good generalization ability. The slope of the generated column-line graph calibration curve was close to 1, 
with a Hosmer–Lemeshow test result of P > 0.05. Moreover, the decision curve showed a higher net gain of the model, 
suggesting that the column-line graph model had a better calibration ability in the validation cohort. The column-line 
diagram model of H. pylori infection risk obtained in this study showed good predictive and calibration abilities for both 
in-sample and out-of-sample validations. According to the visualized form of the column-line diagram, age ≤ 50 years, 
lower education level, and higher BMI are associated with higher risk of H. pylori infection after intestinal polypectomy. 
Moreover, patients with adenomatous polyps often have H. pylori infection. This showed effective clinical discrimination 
of the high-risk group of H. pylori infection after intestinal polypectomy, based on the information of patients in the 
aforementioned key factors. Therefore, the present study illustrated simple predictors that are favorable for the early 
prevention of H. pylori infection.

CONCLUSION
In conclusion, age, BMI, and polyp pathology of the adenomatous type were independent predictors of H. pylori infection 
after intestinal polypectomy. In addition, the columnar graph prediction model of H. pylori infection after intestinal 
polypectomy showed good predictive ability, which provided assistance in the clinical identification of high-risk groups 
of H. pylori infection after intestinal polypectomy. This is beneficial for the timely prevention of H. pylori infection. 
However, because this study was a retrospective analysis, the sample size was limited, and more clinical indicators 
should be added for further comprehensive assessment and establishment of a more comprehensive prediction model.
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ARTICLE HIGHLIGHTS
Research background
Colon polyps are tumor-like lesions that grow on the surface of the colonic mucosa, usually in the form of a protruding or 
bulging mass, or meaty lesion. They are abnormal tissue that can develop into colorectal cancer. Considering that the 
number of patients with colon polyps in our country has been rising and that a large number of Helicobacter pylori (H. 
pylori) infections also exist, an in-depth understanding of the current status of H. pylori infections in patients with colonic 
polyps in our country and the risk factors for these infections is necessary.

Research motivation
The development of colon tumors is significantly associated with H. pylori infection, of which colonic adenomatous 
polyps may develop into colon cancer. It is also a risk factor for the development of colonic adenomas, especially 
progressive or multiple adenomas. However, few clinical studies have investigated the correlation between the 
pathological types of colonic polyps and H. pylori infection.

Research objectives
To investigate the risk factors for the development of H. pylori infection after colon polyp surgery, and to establish the 
relationship between the type of pathology and its occurrence.

Research methods
Eighty patients who underwent colon polypectomy in our hospital from January 2019 to January 2023 were 
retrospectively selected as participants, and randomly divided into a modeling cohort (n = 56) and a model validation 
cohort (n = 24) at a ratio of 7:3 using R. Simultaneously, based on whether the patients were infected with H. pylori, the 
modeling cohort was divided into an H. pylori-infected group (n = 37) and an H. pylori-uninfected group (n = 19). The risk 
factors for H. pylori after colon polyp surgery were analyzed by comparing the age, sex, body mass index (BMI), and 
exercise status of patients in the modeling cohort (H. pylori-infected and H. pylori-uninfected groups). In addition, 
whether or not they smoked, consumed alcohol, suffered from hypertension and diabetes mellitus, and had heavy diets, 
and the number, size, location, and the pathological type of the polyps, and whether or not they were high-risk 
adenomas, were also analyzed. A binary logistic regression analysis was used to analyze the factors influencing the 
occurrence of H. pylori infection after colon polyp surgery. A roadmap prediction model was therefore established and 
validated; receiver operating characteristic was used to evaluate the predictive efficacy of the model; calibration curves 
were used to assess the consistency between predicted and actual events. DCA curves were also used to evaluate the 
validity of the model; and finally, the correlation between the different pathological types of colon polyps and the 
occurrence of H. pylori infection was analyzed after colon polyp surgery.

Research results
Age, BMI, and polyp pathology type were independent predictors of H. pylori infection after intestinal polypectomy. 
Additionally, the H. pylori infection risk column-line diagram model obtained in this study demonstrated good predictive 
and calibration abilities for both in-sample and out-of-sample validations. The visualized form of the column-line 
diagram showed that for age ≤ 50 years, the lower the education level, the higher the risk of H. pylori infection after 
intestinal polypectomy, the higher the BMI, the higher the risk of H. pylori infection, and that patients with adenomatous 
polyps often have H. pylori infection. This is conducive to the effective clinical discrimination of patients at high risk of H. 
pylori infection, after intestinal polypectomy, based on the information of the above mentioned key factors. Moreover, the 
predictors obtained in this study are favorable for the early prevention of H. pylori infection.

Research conclusions
Age, BMI, and polyp pathology of the adenomatous type were all independent predictors of H. pylori infection after 
intestinal polypectomy, and the column-line graph prediction model of H. pylori infection after intestinal polypectomy 
showed good predictive ability. This provides assistance in the clinical identification of high-risk groups for H. pylori 
infection after intestinal polypectomy and is conducive to timely prevention.

Research perspectives
This study was a retrospective analysis with a limited sample size, and additional clinical indicators need to be added for 
further comprehensive assessment and predictive modeling.
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