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Background: Isolated terminal ileitis (ITI) is a phenomenon often observed during colono-
scopy, but in most cases, the specific etiology of ITI is unclear. Helicobacter pylori 
(H. pylori) infection has been reported to be associated with a wide variety of diseases, 
especially gastrointestinal diseases. Here, we conducted a retrospective study to explore 
a potential correlation between H. pylori infection and unexplained ITI (UITI).
Materials and Methods: The retrospective study was conducted at Sino-French New City 
Branch of Tongji Hospital, Wuhan, China, from April 2017 to October 2020. All subjects 
underwent total colonoscopy, with the endoscope being inserted more than 10cm into the 
terminal ileum. Subjects also received a 13C-urea breath test (13C-UBT). Data on the age, gender, 
endoscopic manifestations, and main clinical symptoms of subjects were collected. The presence 
of H. pylori infection was defined as a positive 13C-UBT result. Logistic regression models were 
used to analyze the potential correlation between H. pylori infection and UITI.
Results: There were 247 subjects (25.1%) in the H. pylori (+) group and 739 subjects 
(74.9%) in the H. pylori (-) group. The prevalence of UITI in the H. pylori (+) group was 
significantly lower than that in the H. pylori (-) group (OR = 0.518; 95% CI 0.281–0.956; P = 
0.035), and there was no difference in other clinical features between groups. Stratification 
analysis results showed that there was an inverse association between H. pylori infection and 
UITI in subjects with age <60 (P = 0.046).
Conclusion: These data showed that H. pylori infection was negatively correlated with 
UITI. Additional studies are needed to validate these findings in a larger cohort as well as to 
explore the underlying mechanisms.
Keywords: Helicobacter pylori infection, unexplained isolated terminal ileitis, colonoscopy, 
13C-urea breath test

Introduction
Isolated terminal ileitis (ITI) is defined as superficial or deep inflammation of the 
terminal ileum, without accompanying acute or chronic colitis.1 The occurrence of 
ITI has been reported to be associated with some identified causes, such as 
restricted form of Crohn’s disease (CD), nonsteroidal anti-inflammatory drugs 
(NSAIDs), intestinal infections, rheumatologic diseases, and abdominal 
lymphoma.2–4 However, in most cases, the etiology of ITI is unclear, and some 
clinicians often ignore these relevant manifestations.

H. pylori is a common gastrointestinal infection affecting approximately 50% of the 
world’s population at some point in their lifetime.5,6 H. pylori easily colonizes the 
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gastrointestinal surface due to microaerophilic metabolism, 
spiral shape, and peculiar motility.7 This microbe has also 
been reported to be associated with a variety of gastrointest-
inal pathologies, such as gastritis and peptic ulcers. Chronic 
H. pylori infection has been considered as the single most 
important risk factor for the development of gastric adeno-
carcinoma and mucosa-associated lymphoid tissue (MALT) 
lymphoma.8,9 Besides, previous studies have also linked 
H. pylori infection with hematological disease, neural dis-
orders, and autoimmune diseases.10,11 Although H. pylori 
infection seems to increase the risk of developing both 
benign and malignant gastric diseases, increasing evidence 
has also shown that the presence of H. pylori may be nega-
tively associated with several types of intestinal inflamma-
tory diseases. For example, many studies have reported an 
inverse relationship between H. pylori infection and inflam-
matory bowel diseases (IBD).12–15 A prior multi-center, 
cross-sectional study has also reported that in children with 
celiac disease, a common autoimmune and inflammatory 
disease of small intestine, the frequency of H. pylori infection 
was remarkably lower than that of healthy controls.16

There are limited data probing the association between 
H. pylori infection and ITI, leading us to perform the 
retrospective study investigating the potential relationship 
between H. pylori infection and unexplained isolated term-
inal ileitis (UITI).

Materials and Methods
Study Design and Subjects
The retrospective study was performed at Sino-French New 
City Branch of Tongji Hospital, Wuhan, China. The subjects 
who underwent total colonoscopy inserted more than 10cm 
into the terminal ileum from April 2017 to October 2020 
were included. 13C-UBT was performed within 1 week of 
the procedure. Exclusion criteria were as follows: 1) subjects 
who underwent colonoscopy without reaching 10 cm from 
the terminal ileum; 2) subjects who underwent H. pylori 
eradication therapy previously; 3) subjects who received 
antibiotics, proton pump inhibitors or glucocorticoids in the 
2 weeks before the procedure; 4) subjects who received 
NSAIDs in the 6 months prior to the procedure; 5) subjects 
with a history of any underlying chronic intestinal disease, 
such as inflammatory bowel disease, intestinal tuberculosis, 
intestinal lymphoma, intestinal malignancy, eosinophilic 
enterocolitis, allergic enterocolitis, and other identified 
intestinal infectious diseases; 6) subjects with a history of 
gastrointestinal surgery; 7) subjects under the age of 14. The 

data collected include age, gender, endoscopic manifesta-
tions, and main clinical manifestations. This study was per-
formed with the approval of the Ethical Committees of 
Tongji Hospital in accordance with the Declaration of 
Helsinki, and the written consents were obtained.

Assessment of H. pylori Infection
H. pylori infection was detected by 13C-UBT, which is 
widely considered as one of the most accurate, non-invasive 
tests for H. pylori infection detection.17 Proton pump inhibi-
tors, acid-suppressive drugs, and antibiotics were not per-
mitted for 2 weeks prior to the 13C-UBT. The 13C-UBT was 
conducted using a urea 13C capsule breath test kit 
(HEADWAY, Shenzhen, China). After fasting for 2 hours, 
the subjects were given a tablet labeled with 13C, and breath 
samples were collected marked as δ‰ (0 min). Then, 30min 
later, a second breath sample was collected and marked as δ 
‰ (30 min). A 13C-Breath Test Analyzer (HeliFANplus, 
Germany) aided in data analysis with a threshold for detected 
values = δ‰ (30 min) −δ‰ (0 min). Positivity was defined as 
a value >4.0, indicating the presence of H. pylori infection

Total Colonoscopy Examination
Experienced endoscopists performed all total colonosco-
pies. All total colonoscopies inserted more than 10cm into 
the terminal ileum. A clear and detailed description of 
every segment of colon was recorded, including at least 
two images demonstrating a stable visualization for at least 
30 seconds.18 When subjects had lesions identified at the 
terminal ileum (eg, congestion, erosion, ulcers), the biop-
sies were taken and sent for pathological examination 
under the supervision of nursing staff. The endoscopic 
equipment used was a gastrointestinal mirror system, 
CLV-290SL (OLYMPUS, Japan).

Statistical Analysis
Continuous variable (age) was presented as mean ± stan-
dard deviation (SD) and compared by Student’s t-test. 
Fisher’s exact test and Pearson’s chi-square test were 
applied to explore the differences in categorical variables 
distribution. Logistic regression models were used to 
investigate the correlation between H. pylori infection 
and UITI. The variables of age and gender were adjusted 
in the above models. Odds ratio (OR) values and 95% 
confidence interval (CI) were calculated. A two-sided 
P-value of <0.05 was considered statistically significant. 
The aforementioned analyses were performed with SPSS 
21.0 software (SPSS, Chicago, IL, USA).
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Results
Subject Characteristics
There were 1045 subjects undergoing total colonoscopy 
and 13C-UBT within 1 week. After excluding some sub-
jects based on the above exclusion factors, a total of 986 
subjects were enrolled in this study. The flow diagram of 
selection of the subjects for the study was shown in 
Figure 1, and the characteristics of the subjects are 
shown in Table 1. There were 457 (46.35%) female and 
529 (53.65%) male subjects (P=0.268) that were classified 
as either H. pylori (+) (n=247, 25.1%) or H. pylori (-) (n 
=739, 74.9%) based on their 13C-UBT result. The mean 
age of the H. pylori (+) group was 47.47±11.818 years, 
while the H. pylori (-) group had a mean age of 40.8 
±12.820 years (P=0.137). Approximately 40% of the sub-
jects did not present any clinically apparent manifestations 
(n=402). H. pylori (+) patients showed more pronounced 
clinical symptoms, but did not differ significantly from the 
H. pylori (-) group.

Correlation Between H. pylori Infection 
and UITI
There were 85 subjects with UITI, presenting with inflam-
matory congestion and edema, erosions, and ulcers of 
mucosa (Supplementary Figure S1). The correlation 
between H. pylori infection and UITI was shown in 
Table 2. Seventy-two subjects with UITI were in the 
H. pylori (-) group and 13 subjects with UITI were in the 
H. pylori (+) group. The prevalence of UITI in the H. pylori 
(+) group was significantly lower than that in the H. pylori 
(-) group (OR = 0.518; 95% CI 0.281–0.956; P = 0.035).

We further analyzed the potential correlation between 
H. pylori infection and UITI in subgroups stratified by age 
and gender (Table 3). In the stratification analysis by age, 
an inverse association of H. pylori infection with UITI risk 
was identified for patients less than 60 years old (OR = 
0.521; 95% CI 0.275–0.987; P = 0.046). There were no 
significant associations between H. pylori infection and 
UITI in different gender subgroups.

Figure 1 The flow diagram of selection of the subjects in the study.
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Discussion
ITI represents a type of regional ileitis. Patients with ITI 
may present with abdominal pain, diarrhea, or other diges-
tive system symptoms, with some asymptomatic cases 
identified during routine screening colonoscopies.3 ITI 

can further progress to CD in some cases, and a few 
studies have shown the correlation of infectious pathogens 
with ITI, such as cytomegalovirus (CMV), Salmonella, 
Yersinia.1 Nevertheless, the majority of ITI diagnoses 
have an unknown etiology.

Table 1 Characteristics of Study Subjects

Clinicopathological Variables Total H. pylori H. pylori P value

Negative (n=739) Positive (n=247)

Age 46.91±11.969 40.8±12.820 47.47±11.818 0.137

<60 842(85.40%) 624(74.11%) 218(25.89%) 0.141
≥60 144(14.60%) 115(79.86%) 29(20.14%)

Gender 0.268

Female 457(46.35%) 335(73.30%) 122(26.70%)

Male 529(53.65%) 404(76.37%) 125(23.63%)

Presenting symptoms 0.089

Abdominal pain 238(24.14%) 179(75.21%) 59(24.79%)

Vomiting/nausea 95(9.63%) 69(72.63%) 26(27.37%)

Diarrhea 167(16.94%) 114(68.26%) 53(31.74%)
Dyspepsia 84(8.52%) 60(71.43%) 24(28.57%)

None 402(40.77%) 317(78.86%) 85(21.14%)

Table 2 Correlation Between H. pylori Infection and UITI in the Study

Factor H. pylori H. pylori Adjust

Negative (n=739) Positive (n=247) OR (95% CI) P value

Non-ileitis(n=901) 667(90.26%) 234(94.74%) 0.518 (0.281–0.956) 0.035*

Ileitis(n=85) 72(9.74%) 13(5.26%)

Note: *P<0.05.

Table 3 Correlation Between H. pylori Infection and UITI in Subgroups of Our Study

Subgroups Ileitis H. pylori 
Negative (n=739)

H. pylori 
Positive (n=247)

Adjust

OR (95% CI) P value

Age <60 Non-ileitis (n=766) 560 206 0.521 (0.275–0.987) 0.046*

Ileitis (n=76) 64 12

≥60 Non-ileitis (n=135) 107 28 0.476 (0.057–3.981) 0.494

Ileitis (n=9) 8 1

Gender Female Non-ileitis (n=430) 313 117 0.609 (0.225–1.647) 0.329

ileitis (n=27) 22 5

Male Non-ileitis (n=471) 354 117 0.471 (0.217–1.025) 0.058

Ileitis (n=58) 50 8

Note: *P<0.05.
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H. pylori infection has been reported to be linked with 
a wide variety of diseases. Since the intestinal mucosa is 
continuous with the gastric mucosa, the intestine is another 
main reservoir for H. pylori infection in human. Previous 
studies have detected H. pylori in the intestine where thou-
sands of bacteria colonized.19 Therefore, we speculated that 
H. pylori might have an association with UITI. Here, in this 
retrospective study, we identified an inverse correlation 
between H. pylori infection with UITI risk in the entire 
study sample and in the subjects under the age of 60.

To our knowledge, this is the first reported associa-
tion between H. pylori infection and UITI in any pre-
clinical or clinical studies. Negative correlations 
between H. pylori infection and gastrointestinal pathol-
ogies are not unheard of however, as an inverse correla-
tion between H. pylori infection and IBD has been 
shown in many previous epidemiological studies. There 
is also increasing experimental evidence supporting 
a protective role of H. pylori to against the chronic 
intestinal inflammation.9 One explanation for the inverse 
correlation may be due to the ability of this microbe to 
downregulate proinflammatory immune responses. 
Lundgren et al reported that H. pylori colonization 
might be involved in induction of a regulatory T cells 
(Treg) driven immune response.20 Another experimental 
colitis study showed that H. pylori infection resulted in 
IL-10 upregulation in the mesenteric lymph nodes and 
Th-17 response suppression, indicating a role of this 
microbe in extra-gastric immune-modulation.21 Another 
explanation accounting for the protective role of 
H. pylori infection may be the production of antibodies 
against this bacterium, which confer a degree of protec-
tive immunity against other infectious bacterial 
species.12 Some confounding factors, such as inherent 
genetic or environmental variables, may also contribute 
to the protective effect of H. pylori infection in intest-
inal inflammation, including TI. The hygiene hypothesis 
that IBD is associated with a better hygiene, and the 
prevalence of H. pylori infection in a cleaner environ-
mental hygiene is relatively lower.22

These data contrast an established role for H. pylori infec-
tion as an unfavorable pathogenic factor for multiple diseases. 
An accepted indication and the detection of H. pylori are 
prerequisites to eradication treatment.23 However, there is 
rising clinical abuse of H. pylori eradication treatment, as 
some clinicians immediately conduct H. pylori eradication 
treatment as soon as they encounter a positive H. pylori 
infection result, regardless of whether there is an indication 

for eradication. Actually, in some cases, patients will not 
benefit from H. pylori eradication treatment. The overuse of 
H. pylori eradication drugs also results in the progressive and 
irreversible increase in the treatment costs for this class of 
drugs, as well as brings potential harms for some patients.24 

Our findings have suggested the protective role of H. pylori, 
thus providing evidence of the unnecessity of H. pylori era-
dication treatment under certain circumstances.

This study has several limitations. One is a small sam-
ple size, especially in the subgroup analysis, as the data 
were derived from a single Chinese center with 
a homogeneous patient population. The retrospective nat-
ure of the study also limited the ability to collect other 
important clinical details such as a detailed family history 
of digestive system diseases, digestive and dietary habits 
of the subjects, and other environmental factors. H. pylori 
status were assessed through 13C-UBT, and some subjects 
underwent 13C-UBT after bowel cleansing preparation, 
which might may bias the detection of H. pylori infection. 
Despite these limitations, it is a novel study that revealed 
the correlation between H. pylori infection and UITI.

Conclusions
In conclusion, this study is the first to identify an inverse 
correlation between H. pylori infection and UITI, espe-
cially in the people younger than 60. Large-scale, multi- 
center epidemiologic studies and preclinical mechanistic 
studies are still required to further explore the relationship 
of H. pylori infection with UITI.

Abbreviations
UITI, unexplained isolated terminal ileitis; H. pylori, 
Helicobacter pylori; 13C-UBT, 13C-urea breath test; UC, 
ulcerative colitis; NSAIDs, nonsteroidal anti-inflammatory 
drugs; CI, confidence interval; OR, odds ratio; IBD, 
inflammatory bowel diseases; CD, Crohn’s disease.
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