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Background/Aims: Helicobacter pylori may protect against immune-mediated disorders such as inflammatory bowel dis-
ease (IBD) and asthma. This study evaluated whether eradication was associated with IBD and asthma in Korean children.
Methods: Data were collected from the Korean National Health Insurance information on patients younger than 18 years
and without a prior diagnosis of IBD or asthma from January 2007 to September 2020. Patients confirmed with H. pylori
infection were divided into the eradication and non-eradication group. We compared the incidence of IBD and asthma in in-
fected patients with an age, and sex-matched control group.

Results: In total, 979,663 patients were selected based on the inclusion criteria and 2,779 patients were included based on
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the exclusion criteria. The occurrence of IBD in infected patients was statistically significant (p < 0.05) but there was no as-
sociation of infection with asthma. There was no association with eradication and the development of IBD and asthma. The
infected group had a shorter duration till diagnosis of IBD than the control group.

Conclusions: Our study found H. pylori infection to be associated with the development of IBD in children. However, eradi-

cation does not increase IBD and asthma in children.

Keywords: Helicobacter pylori; Inflammatory bowel disease; Asthma; Child

INTRODUCTION

Helicobacter pylori is a gram-negative bacterium that [1,2]
is observed in half of the world’s population. 10-15% of
those infected develop peptic ulcer disease (PUD), and 3%
develop gastric cancer [3]. The diagnostic and therapeutic
strategies for H. pylori in pediatric patients differ from those
in the corresponding adults [4]. Recent guidelines report
that H. pylori always induces gastritis, and eradication is rec-
ommended in areas with a high risk of gastric cancer [5,6].
However, the eradication of H. pylori in asymptomatic chil-
dren is controversial and must be individualized [7]. Recent
pediatric guidelines recommend that eradication should be
performed only after endoscopic diagnosis in patients with
symptoms related to H. pylori infection [8].

Inflammatory bowel disease (IBD) is an immunological
disorder with a diverse and multifactorial etiologies, includ-
ing host genetic and immunological factors, environmen-
tal factors, and microbiota. Various immune cells, such as
T lymphocytes, are involved in the pathogenesis of IBD. In
general, T helper 1 (Th1) cells mediate the immunological
reactions related to infection, while T helper 2 (Th2) cells
induce the production of cytokines that mediate allergic re-
actions [9,10]. The imbalance between these two immune
responses plays a vital role in the development of IBD and
allergic diseases. H. pylori infection activates the T cell-medi-
ated pathways. Recent studies have reported that H. pylori
increases the expression of regulatory T cells, which may
prevent the development of IBD [11]. Other studies have
reported that H. pylori induces a strong Th1 response and is
associated with the development of allergy [12-18].

Asthma is also an immunological disorder of the respira-
tory tract, which is one of the most common chronic respi-
ratory diseases in children, and its incidence and associated
mortality rates have increased recently [19]. Although sev-
eral studies have reported an inverse correlation between
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asthma and H. pylori infection, there have been no reports
on the prevalence of asthma after H. pylori eradication
[12,17,20-24]. Similarly, the prevalence of IBD has also in-
creased in recent years, but there is limited research on the
role of H. pylori eradication in the onset of IBD [25]. There-
fore, we examined whether H. pylori infection and eradica-
tion were associated with the incidence of autoimmune dis-
eases such as IBD and asthma using nationwide cohort data.

METHODS

Database

Data were extracted from the publicly available Healthcare
Bigdata Hub of the Health Insurance Review & Assessement
Service (HIRA) provided by the National Health Insurance
Service (NHIS). The NHIS is a national single insurer that cov-
ers the entire population of Korea, and this dataset includes
information on demographics, diagnoses, medications, pro-
cedures, medical costs, and mortality of patients. Diagnoses
were coded according to the International Classification of
Disease — 10th revision. Data were extracted using the fol-
lowing research methods.

Study design

Patients who were younger than 18 years and diagnosed
with H. pylori were selected from January 2007 to Septem-
ber 2020. Those who had only an allergic disease other than
asthma, or who had been diagnosed with IBD or asthma
before the diagnosis of H. pylori were excluded. These pa-
tients were divided into the H. pylori eradication group (HPE)
and the non-H. pylori eradication group (non-HPE). Patients
diagnosed with IBD, including Crohn'’s disease (CD) or ulcer-
ative colitis (UC), as well as asthma, after the diagnosis of H.
pylori infection were examined. The period between the di-
agnosis of H. pylori and the diagnosis of these autoimmune
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diseases was examined. The control group comprised six
times the number of patients with H. pylori infection (Fig. 1).

Definition of subjects

Patients with H. pylori infection were defined by a diagnosis
code of H. pylori and if the patient received a laboratory
test or endoscopic procedure prior to diagnosis. Laboratory
tests included antibody test, stool antigen test, and urease
breath tests, whereas endoscopic procedures included War-
thin-Starry silver staining, urease test, and cultures. The HPE
group consisted of patients prescribed a standard triple or
bismuth quadruple therapy regimen. The non-HPE group
comprised patients who did not prescribed with either ther-
apy. Standard triple therapy consisted of a proton pump
inhibitor (PPI), amoxicillin (AMO) and either clarithromycin
(CLA) or metronidazole (MET). Bismuth quadruple therapy
consisted of PP, AMO, CAL or MET and bismuth.

To confirm eradication therapy, the presence of diagnos-
tic codes for stool antigen test, urea breath test, H. pylori
polymerase chain reaction, urease test, and Giemsa staining
were used as evidence for confirmation testing. These tests
were required to have occurred at least 21 days after the
eradication therapy. Successful eradication was defined as
the presence of a confirmation test within six months after
the eradication therapy and the absence of a second eradi-
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cation therapy within one year.

Asthma was defined as the presence of at least one of the
following prescriptions for at least 3 months, along with a
diagnosis code for asthma; 1) inhalants such as ciclesonide,
fluticasone, budesonide, 2) leukotriene receptor antagonist,
3) long acting p2-adrenergic agonist, and 4) anti-immuno-
globulin E. CD and UC are legally classified and managed
as rare intractable diseases in Korea and diagnosis is man-
aged and supervised by the NHIS. Therefore, diagnostic
code alone were deemed to be sufficient for the diagnosis
of these two diseases [26]. Patients with allergic diseases
other than asthma such as allergic rhinitis and atopic derma-
titis were excluded. In addition, patients with IBD or asthma
before H. pylori diagnosis were also excluded. Diagnosis of
IBD and asthma were defined as cases diagnosed at least six
months after the definition of H. pylori infection.

The control group was matched for age, sex, and Charl-
son’s comorbidity index score with the case group and was
six folds the size of the case group. To exclude the impact of
antimicrobial therapy on the development of autoimmune
diseases, we defined the control group as patients with
prescription codes for AMO, MET, or CLA for more than 1
week. In order to exclude diagnoses that could influence the
development of IBD and asthma, the control group consist-
ed of patients who were prescribed antibiotics for diseases

The infected with H. pylori extracted form NHIS under 18 years from Jan 2007 to Sep 2020

(n =979,663)
Exclusion criteria (n = 957,431)
H. pylori Dx. (n = 2,779) Control group (n = 16,674)
HPE Non-HPE
(n = 469) (n=2,310)
CcD uc Asthma CcD uc Asthma CcD uc Asthma
(n=9) (n=4) (n=25) (n=32) (n=12) (n=176) (n=133) (n=9) (n=1,138)

Figure 1. The process of study with inclusion and exclusion criteria. HPE, Helicobacter pylori eradication; CD, Crohn’s disease; UC, ulcer-

ative colitis.
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such as dental caries, cellulitis or chronic sinusitis, mycoplas-
ma pneumonia, or skin infections. This study was approved
by the Institutional Review Board of Incheon St. Mary's hos-
pital (No. OC21ZISI0039).

Statistical analysis

Al statistical analyses were performed using R version 3.5.1
(R Foundation for Statistical Computing). Continuous vari-
ables are presented as mean + standard deviation or me-
dian (range) and were analyzed using the Student t-test or
Mann-Whitney test. Categorical variables are described as
numbers (%) and were analyzed using the chi-squared test
or Fisher's exact test. The cumulative events of asthma, CD,
and UC were estimated using the Kaplan—Meier curve and
analyzed using the log-rank test. The relative risks of IBD
and asthma after H. pylori eradication were analyzed using
Cox proportional hazards regression analysis, and are pre-
sented as adjusted hazard ratios (aHR) with 95% confidence
intervals. A p < 0.05 was considered statistically significant
in all analyses.

RESULTS

Basic characteristics
The total number of patients treated from January 2007 to
September 2020 was 2,779. Patients with H. pylori infection
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(n =2,779) were classified into HPE (n = 469) and non-HPE
(n =2,310) groups. The control group consisted of 16,674
individuals who matched the patients with H. pylori infec-
tion in terms of age, sex, and Charlson’s comorbidity index
score (Fig. 1).

The baseline characteristics of the patients are shown in
Table 1. In the HPE group, the average age was 12.5 + 3.7
years and 48.6% (n = 228) of the patients were male. In
the non-HPE group, the average age was 12.2 + 4.2 years,
and 50.4% (n = 1,165) were male. In the control group, the
average age was 12.3 + 4.2 years, and 49.9% (n = 8,321)
were male. The median follow-up duration was 5.7, 5.2,
and 5.1 years in the HPE, non-HPE, and control groups, re-
spectively (Table 1).

Development of IBD and asthma related to

H. pylori infection

The prevalence of IBD in the HPE, non-HPE and control
groups were 2.8%, 1.9%, and 0.3%, respectively. The
prevalence rate of CD were 1.9%, 1.4%, and 0.2%, respec-
tively. The prevalence rates of UC in each group were 0.9%,
0.5%, and 0.1%, respectively (p < 0.001). The prevalence
of asthma was 5.3%, 7.6%, and 6.8%, respectively (p =
0.149). The HPE group exhibited a shorter duration form
the diagnosis of H. pylori to the onset of IBD compared to
the control group. This duration was also decreased in the
HPE group compared with that in the control group in the

Table 1. Comparison of the basal characteristics between Helicobacter pylori eradication and non-eradication group

Variable HPE Non-HPE Control Sl
(n=469) (n=2,310) (n=16,674)
Age (yr) 125+3.7 122+4.2 123+4.2 0.332
Male 228 (48.6) 1,165 (50.4) 8,321 (49.9) 0.755
FU duration (yr) 5.7 (3.4-7.2) 5.2 (2.9-7.1) 5.1(2.8-7.2) 0.101
IBD 13(2.8) 44(1.9) 42 (0.3) < 0.001
Crohn's disease 9(1.9) 32 (1.4) 33(0.2) < 0.001
Ulcerative colitis 4(0.9) 12 (0.5) 9(0.1) < 0.001
Asthma 25(5.3) 176 (7.6) 1,138 (6.8) 0.149
Time to onset of disease (d)
IBD 227 + 307 234 + 491 1,210 + 1,144 < 0.001
Crohn's disease 267 + 328 200 = 430 1,069 = 1,150 < 0.001
Ulcerative colitis 275 + 471 470 + 814 1,527 + 1,051 < 0.001
Asthma 580 + 581 620 + 599 658 + 737 < 0.001

Values are presented as mean + standard deviation, number (%), or median (range).
HPE, Helicobacter pylori eradication; FU, follow-up; IBD, inflammatory bowel disease.
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Table 2. aHR of IBD and subtypes of IBD

Variable aHR 95% Cl p value
IBD

Control ref

Non-HPE 7.85 5.06-12.20 <0.001

HPE 10.07 5.15-19.69 < 0.001
cD

Control ref

Non-HPE 7.48 4.57-12.23 <0.001

HPE 10.07 4.80-21.13 < 0.001
uc

Control ref

Non-HPE 9.73 4.10-23.10 < 0.001

HPE 15.39 4.74-49.99 < 0.001
Asthma

Control ref

Non-HPE 112 0.96-1.32 0.147

HPE 0.75 0.50-1.11 0.155

Cox proportional hazards regression anlaysis was performe.
aHR, adjusted hazard ratio; Cl, confidence interval; IBD, in-
flammatory bowel disease; HPE, Helicobacter pylori eradica-
tion; CD, Crohn'’s disease; UC, ulcerative colitis.

context of asthma (Table 1).

Risk of IBD and asthma after eradication of

H. pylori

Cox proportional hazard regression analysis was performed
to evaluate the effect of eradication on the occurrence of
IBD and asthma (Table 2). The aHR for IBD in the HPE and
non-HPE group were 10.07 and 7.85, respectively. The aHR
for CD in the HPE and non-HPE group were 10.07 and 7.48,
respectively. The aHR for UC in the HPE and non-HPE groups
were 15.39 and 9.73, respectively. However, aHR did not
show a statistically significant difference in asthma. Eradica-
tion of H. pylori itself did not increase the risk of developing
CD or UC (Fig. 2A, B). There were no statistically significant
differences in H. pylori infection or eradication in patients
with asthma (Fig. 20C).

Comparison of IBD and asthma onset
according to period after H. pylori eradication
We examined the duration utill diagnosis of IBD and asth-
ma after H. pylori eradication (Table 3). Most cases of IBD
occurred within 5 years after the diagnosis of H. pylori, the
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diagnosis of CD occurred within 5 years after diagnosis of
H. pylori in all cases. The diagnosis of UC occurred after 5
years in two cases and within 5 years in 14 cases. In the HPE
group, 7 (77.8%) patients were diagnosed with CD within
1 year, and 2 (22.2%) were diagnosed after 1 year. Three
(75.0%) patients were diagnosed with UC within 1 year and
one (25.0%) patient was diagnosed after 1 year. No statisti-
cally significant differences were observed in the time from
H. pylori diagnosis to onset of IBD between the HPE and
non-HPE groups.

Twelve (48.0%) patients were diagnosed with asthma
within one year and 13 (52.0%) were diagnosed after
one year in the HPE group. In the non-HPE group, 79 cas-
es (44.9%) were diagnosed within one year, and 84 cases
(55.1%) were diagnosed after one years. No statistically sig-
nificant differences were observed in the time from H. pylori
diagnosis to onset of asthma between the HPE and non-HPE
groups.

DISCUSSION

This study examined whether H. pylori infection and eradica-
tion are associated with immunological disorders such as IBD
and asthma in children. Several recent studies have reported
that H. pylori infection may have a protective role in the
development of immunological diseases [12,13,22,27,28].
However, few studies have examined whether eradication is
associated with immunological disease in children [25,29].
To our knowledge, this study is the first to examine whether
eradication is associated with IBD and asthma in pediatric
patients. We found that IBD was increased in H. pylori-in-
fected patients, but eradication did not increase the risk of
IBD. Meanwhile, asthma was not associated with H. pylori
infection or eradication.

In our study, only the presence of H. pylori infection, and
not eradication, was shown to increase the new onset of
both CD and UC. However, recent studies have mainly stat-
ed that H. pylori infection has a protective effect against
IBD [29-31]. In addition, the prevalence of H. pylori infection
has decreased significantly in Korea from 10.8% in 2008
to 6.5% in 2014 [32,33]. Meanwhile, the prevalence of
IBD in children in Korea is increasing [34]. The reduction in
the prevalence of H. pylori is commonly attributed to the
hygiene hypothesis. Although the incidence of IBD has in-
creased, this increase cannot be solely attributed to the de-
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Figure 2. Cumulative event rate of inflammatory bowel disease (IBD) and asthma in Helicobacter pylori infection, eradication and control
group. Kaplan-Meier plots estimated the cumulative event of IBD and asthma, and the log-rank test was used for analysis. (A) Crohn’s
disease. (B) Ulcerative colitis. (C) Asthma. HPE, Helicobacter pylori eradication.

cline in H. pylori infection. Instead, environmental factors, induces the production of neutrophil activating proteins,

such as adoption of Westernized diets, may contribute to
the pathogenesis of IBD. This study, however, concluded
that H. pylori infection might increase the risk of develop-
ing IBD, which could be explained by several mechanisms.
First, from an immunological perspective, H. pylori infection
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which trigger Th1 activation. Given that Th1 cells play a cru-
cial role in IBD pathogenesis, this pathway may contribute
to the development of IBD. Second, recent pediatric studies
have reported that H. pylori infection exacerbates dysbiosis
[35], which is a key factor in IBD pathogenesis. Since H. py-
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This study had several limitations. Our study is based on
public claims data, and the inherent limitations of such stud-
ies are also presented. Diagnosis and prescription of pro-
cedures and medications were based on diagnostic codes.
However, we believe that the diagnosis of H. pylori infection
and IBD is correct, as it is based on objective examinations.
In addition, the diagnosis of IBD is regulated by the Korean
NHIS. It is also the possible that the control group included
asymptomatic patients with H. pylori infection. Moreover,
subtype classification, such as IBD-unclassified, is an im-
portant subtype in children, and may not have independent
diagnostic codes in the database, posing limitations for sub-
type analysis. Laboratory findings, such as test results for
asthma-related strains of H. pylori, were not available in the
databases, as only information about whether the test was
performed was recorded. Finally, we could not investigate
whether the eradication effects differed between male and
female children. Despite these limitations, this study is sig-
nificant as it is a large-scale investigation of the impact of H.
pylori infection and eradication on the development of IBD
and asthma in pediatric patients.

In conclusion, we found that H. pylori infection is positive-
ly correlated with the developing IBD, but eradication has
no relation with IBD occurrence. The diagnosis of IBD was
made within the first year of H. pylori infection, suggest-
ing that symptomatic patients were investigated and diag-
nosed more often in H. pylori infected patients. There was
no relationship between H. pylori infection and eradication
with asthma. Therefore, this study suggests that the eradi-
cation of H. pylori itself does not increase the development
of IBD and asthma in children. Further prospective studies
are needed to evaluate the correlation between H. pylori
infection and autoimmune disease.

KEY MESSAGE

1. H. pylori infection has been associated with a risk
of IBD in children.

2. Our nationwide study found that H. pylori eradi-
cation itself does not increase the development of
IBD and asthma in children.
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