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Abstract
Background: Inflammatory bowel diseases (IBD) are chronic, relapsing-remitting diseases of the
gastrointestinal tract, including Crohn’s disease (CD), Ulcerative Colitis (UC), and Unclassified IBD (IBDU).
Their pathogenesis involves genes and the environment as cofactors in inducing autoimmunity; mainly, the
interactions between enteric pathogens and immunity are studied. For example, Helicobacter pylori (HP) is a
common pathogen causing gastric inflammation. However, studies found that the number of people with HP was
lower than those with IBD. Therefore, it suggests that HP might protect against IBD.
Methods: The search terms "helicobacter pylori," "inflammatory bowel disease," "Crohn's disease," and
"ulcerative colitis" were entered into the PubMed database. Embase, Medline, Web of Science, Scopus, PubMed
publisher, Cochrane, and Google Scholar were also searched. The HP prevalence rates in IBD patients, CD
patients, UC patients, and IBDU patients were calculated. So its to prove that there is an inverse relationship
between HP and IBD, each group was compared to a control group.
Results: Even when the comparison was made separately between each group of newly diagnosed patients and
controls to rule out the possibility of pharmacologic bias, the data showed an inverse relationship between the
IBD group and the controls.
Conclusion: The results of this review demonstrate a striking inverse association between HP infection and the
prevalence of inflammatory bowel disease (IBD), regardless of the type of IBD considered across different
geographic regions. Anyway, data should be interpreted with care because more research is needed on this topic
that is broader, more prospective, and more consistent. This could lead to new ideas about how the environment
could cause IBD.
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1. Introduction

The global health burden of inflammatory bowel disease (IBD), which includes ulcerative colitis (UC) and
Crohn's disease (CD), is significant and increasing'-3. In the last few decades, the number of people with IBD has
risen dramatically in many developing countries*®. People think that easier access to a cleaner environment and
the resulting drop in common childhood infections may have something to do with this rise by making people
more likely to get autoimmune diseases like IBD. So, this theory says that getting sick with microbes as a child
might protect against IBD. People who have Helicobacter pylori in their stomachs are more likely to develop
gastric cancer, mucosa-associated lymphoid tissue (MALT) lymphoma, and chronic gastritis than people who do
not have the bacteria”.

The bacterium's effect on the host's immune system is the main reason why the gastric mucosa reacts with
inflammation. This causes a response from T helper type 1 (Thl) cells and higher levels of cytokines from Thl
cells!!. Because of this, products of the immune reactions in the stomach may move to other parts of the body.
This may explain the link between H. pylori infection and a number of diseases outside of the stomach, such as
autoimmune diseases. Epidemiological data, on the other hand, suggests that H. pylori infection protects against
the development of some diseases with an autoimmune component, like asthma'>!3. This is most likely because
H. pylori can cause immune tolerance and limit inflammatory responses'*!3.
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The protective effect of H. pylori infection is thought to be caused by the different ways in which local mucosal
inflammatory responses are expressed. This may lead to a system-wide release of cytokines, which in turn may
downregulate systemic immune responses and prevent autoimmune disease. Because of these things, many
studies have looked into the link between H. pylori infection and IBD. But there are many different kinds of
writing out there. So, many studies have found that the number of people with IBD who have H. pylori
infections is lower than the number of people who don't have IBD. However, this has not been confirmed by
other studies.

Methods

We searched the PubMed, MEDLINE, and Embase databases from 1980 to 2021 using the following key words
or Medical Subject Headings (MeSH) terms to identify all relevant English-language medical literature for
human studies: (Inflammatory bowel disease OR ulcerative colitis OR Crohn's disease) AND Helicobacter pylori.
Specifically, the following search terms were employed: OR ("helicobacter pylori" OR ("helicobacter pylori")
OR ("h pylori")) AND ("inflammatory bowel diseases" OR ("inflammatory" AND "bowel" AND "diseases") OR
("colitis, ulcerative" (MeSH Terms) OR ("colitis" AND "ulcerative") OR "ulcerative colitis" OR ("ulcerative"
AND "colitis") OR ("ulcerative" AND "colitis")In addition, we conducted a comprehensive manual search of all
published review articles and editorials and retrieved original studies. The research was conducted according to
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement. All 16 studies
were included in this analysis if they fulfilled all of the following criteria: (1) a full article published; (2) data on
the association between H. pylori infection and IBD retrievable; and (3) confirmation of H. pylori infection
studies that did not meet the criteria as mentioned above were excluded, as were duplicate publications.

Results

Lord et al. gathered information on H. pylori infection with and without the cagA variant from 212 patients with
Crohn's disease (CD), 235 with ulcerative colitis (UC), and 258 healthy individuals. All patients were recruited
between January 1996 and November 2009 from the IBD clinic at the Royal Brisbane and Women's Hospital in
Brisbane, Australia. The prevalence of H. pylori was 11.49 percent, whereas CagA positivity was found in 4.77
percent of the population. We found that CagA protects against CD (OR 0.13, 95% CI (0.03 to 0.57), p0.001).
This effect appears to be unique to CD, as CagA positivity was not found to be protective in UC (OR 0.78, 95%
CI (0.44 to 1.44); p=0.41). In addition, the prevalence of CagA was higher in UC than in CD, albeit at a trend
level (OR 0.57, 95% CI (0.30 to 1.10), p=0.09). It is well known that the prevalence of H. pylori increases with
age. However, the prevalence of cagA-positive strains increased with age for unaffected individuals and UC
(0.095% per year) but not for CD patients (figure 1). We observed a trend level effect of H. pylori on CD (OR
0.57, 95% CI (0.31 to 1.10), p = 0.09), but this effect was not present in CagA-negative participants (OR 0.80,
95% CI (0.40 to 1.55), p = 0.55)"7.

P. O. Vaure et al. looked at 296 unselected patients with inflammatory bowel disease (IBD), including 185 with
ulcerative colitis (UC), 94 with Crohn's disease (CD), and 7 with indeterminate colitis (IC). Seventy healthy
subjects of the same age and gender served as controls. H. pylori antibodies were analyzed in serum samples.
The patient's medical records and a face-to-face interview were used to compile a complete medical history. The
prevalence of H. pylori infection was lower in IBD patients (24%) than in controls (37%; P = 0.029), and lower
in CD (13%; P = 0.002) than in UC (30%; P = 0.002). There was no correlation between sulphasalazine
treatment and seropositivity. The average age of onset of IBD in seropositive patients was 40 years, compared to
30 years in seronegative patients (P 0.001). With a peak between 30 and 40 years, the age of onset of IBD was
unimodal in H. pylori-seronegative patients, whereas there was evidence of bimodality in CD. In contrast,
seropositive patients for H. pylori exhibited a bimodal distribution with peaks at 20-40 and 50-60 years of age.
Our findings confirm the low prevalence of H. pylori infection in IBD and, more specifically, in CD. The
significantly older age of onset and bimodal pattern of age-specific incidence in seropositive IBD patients
suggest that infection with H. pylori significantly modifies the development of IBD and may have a protective
effec'®.

Another study was conducted on 100 consecutive Crohn's disease patients, 100 consecutive ulcerative colitis
patients, and 100 age- and gender-matched controls. Using an enzyme immunoassay, the IgG and IgA antibody
titres against H. pylori in serum were measured. The seroprevalence of H pylori was 15% in people with
inflammatory bowel disease (13% in people with Crohn's disease and 18% in people with ulcerative colitis), but
it was 43% in people who did not have inflammatory bowel disease. The seroprevalence of Hpylori was much
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lower in IBD patients than in controls in all age groups that were tested. In all tested age groups, the
seroprevalence of H pylori was significantly lower in IBD patients compared to controls. The treatment with
sulphasalazine or any other medical therapy administered to H. pylori-positive and negative patients did not
differ significantly. At the time of blood sampling, neither the level of education nor the employment status of
the patients differed from those of the controls. Patients with IBD were less likely to have H. pylori infection
than age-and gender-matched controls. Neither medical care nor socioeconomic factors could account for the
disparity®®.

Sonnenberg and Genta examined a total of 65,515 patients, 1061 of whom had IBD and 64,451 of whom did not.
There was a correlation between the histological presence of H. pylori and the demographic and histological
presence of oesophageal disease, Crohn's disease (CD), and ulcerative colitis in patients (UC). When H. pylori
was present, the adjusted odds ratios for IBD were 0.48 (0.27—0.79) for CD, 0.59 (0.39-0.84) for UC, and 0.43
(0.15-0.95) for IND. H. pylori-negative gastritis was associated with IBD, with adjusted odds ratios of 11.06
(7.98-15.02) for CD, 2.25 (1.31-3.30) for UC, and 6.91 (3.50—12.30) for IND. Our study confirms an inverse
relationship between H. pylori and IBD, as well as a positive relationship between H. pylori-negative gastritis
and IBD. These findings may shed light on the pathogenesis of IBD?.

Roka et al. conducted a retrospective study on children who underwent their first esophago-gastroduodenal
endoscopy from 2002 to 2011. Patients with Crohn's disease (CD), ulcerative colitis (UC), IBD not otherwise
specified (IBDU), and non-IBD individuals were studied (non-IBD). A positive culture or positive histology and
CLO test determined infection with Helicobacter pylori. Children with a negative or unavailable culture and a
single positive test (histology or CLO) were evaluated further with a urea breath test, and positive results were
also included in the infected group. We examined 159 IBD patients (66 CD, 34 UC, and 59 IBDU) and 1209
patients without IBD. Helicobacter pylori gastritis was significantly less prevalent in the IBD group (3.8% versus
13.2% in the control group, p.001), whereas IBD patients were substantially older than non-IBD children (p.001).
Children with H. pylori-negative gastritis were three times as likely (p =.006) as those with H. pylori-positive
gastritis to have IBD.H. pylori gastritis occurs less frequently in children with IBD compared to healthy controls.
This study confirmed that H. pylori are inversely associated with IBD. More research was needed for children
with IBD to determine if H. pylori protected them or if it was just because they had taken antibiotics before?!.

In Babol teaching hospitals, a case-control study was conducted; IgA and IgG ELISA tests were used to
investigate H. pylori exposure in 60 newly diagnosed IBD cases without Helicobacter eradicating treatment and
120 control patients without evidence of inflammatory bowel disease in the biopsy. The case group's average age
was 42.2713.64 years, while the control group was 45.5213.83 years. In the IgG study of the following
subgroups, there was a significant difference between the case and control groups: age under 30, females, males,
urban, higher education level, and BMI between 18.5 and 24.9 (p-value was respectively; 0.004, 0.014, 0.047,
0.002, 0.013, 0.003). Based on logistic regression, IBD was less prevalent among females, patients with less
education, and patients with a positive IgG test result (p-value were respectively 0.002, 0.013, and 0.010). This
study suggests that Helicobacter pylori exposure may protect against inflammatory bowel disease®.

Sonenberg and Genta conducted a study in 2016 to determine the odds ratios and 95% confidence intervals
between microscopic colitis and the presence of H. pylori-positive chronic active gastritis (CAG), H. pylori-
negative CAG, intestinal metaplasia, or gastric atrophy. Multivariate logistic regression analyses were used to
adjust these associations for sex, age, percentage of white, black, Hispanic, and Asian residents per ZIP code,
percentage of residents with a college degree, average housing values, annual income, and population size of
individual ZIP codes. Patients with microscopic colitis were less likely to have H. pylori-positive CAG (odds
ratio = 0.61; 95% confidence interval = 0.52-0.70). Also, intestinal metaplasia occurred less frequently in
patients with microscopic colitis than those without it (0.75, 0.65-0.86). Adjustments for ethnicity and
socioeconomic standing did not affect these inverse relationships.

In contrast to H. pylori-positive CAG, H. pylori-negative CAG was more prevalent in patients with microscopic
colitis than in those without (1.54, 1.17-1.97). Infection with H. pylori and microscopic colitis are inversely
related. Similar inverse associations between H. pylori and inflammatory bowel disease support this observation.

These associations may shed light on the still-unknown cause of microscopic colitis?.

A study was conducted on the Korean population, which included 316 unselected patients with inflammatory
bowel disease (IBD), including 169 ulcerative colitis (UC) patients and 147 with Crohn's disease (CD), and 316
age-and gender-matched healthy individuals who underwent a comprehensive medical examination for a routine
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checkup. Using the urea breath test, the infection rates of H. pylori were compared between IBD patients and the
controls group. Statistically significant differences in the rate of occurrence were found to be statistically
significant for H. pylori infection between IBD patients (25.3%) and controls (52.5%; p 0.001), as well as
between UC (32.0%) and CD patients (17.5%; p=0.04). Among IBD patients, those over the age of 60 and those
who had previously taken metronidazole (13.0%; p = 0.038) or ciprofloxacin (6.7%; p=0.001) had a significantly
lower infection rate than controls (CD 22.0% vs. UC 33.8% vs. Control 52.0%, p0.001). Except for age, there
were no significant associations between phenotypic characteristics and the H. pylori infection rate in CD
patients. The rate of H. pylori infection among Korean patients with IBD, particularly CD, was significantly
lower than that of the control group. This association was more pronounced in individuals 60 years of age or
older, suggesting that H. pylori infection may be deemed to reduce the risk of IBD in younger adults>*.

Colonoscopy and a tissue sample were used to diagnose UC. The detection of H. pylori was based on the 14C
urea breath test (UBT) and biopsy sample culture. The demographic, anthropometric, and serologic data of
patients were chosen. A comparison was made between the rate of H. pylori infection in the UC and control
groups, followed by a subgroup analysis of the association between H. pylori infection and the extent and
severity of UC. In total, 153 and 121 patients were assigned to the UC and control groups. No significant age,
gender, BMI, hypertension, or diabetes differences existed. However, in the UC group, smoking history was
significantly lower, whereas WBC and CRP levels were significantly higher. The rate of H. pylori infection was
significantly lower in the UC group (30.5%) than in the control group (57.0%). The H. pylori infection rate in the
UC of the left colon and the entire colon was 33.9% and 24.2%, respectively (p 0.05), significantly lower than
the infection rate in the control group. A considerably lower H. pylori infection rate in ulcerative colitis (UC)
patients with varying degrees of extent and severity provide evidence for bacterial involvement in UC
pathogenesis and reminds clinicians to exercise caution when considering H. pylori eradication in UC patients?.

In the study by Caner et al., forty-nine individuals diagnosed with UC who had undergone upper gastrointestinal
endoscopy for various reasons were included in the survey by Caner et al. The presence of H. pylori in the
stomach was determined using histopathology. The 57.1 percent of UC patients had a positive H. pylori test.
Intriguingly, the prevalence of H. pylori positivity was lower in pancolitis patients than in those with more
limited illnesses. There was no correlation between the severity of the underlying disease, the number of
medications taken, and the incidence of H. pylori infection. The spread of UC significantly affects the prevalence
of H. pylori-positive patients. It was unclear whether the low number of positive tests for H. pylori in people
with long-term UC was due to immunosuppressant drugs or the UC itself?.

Discussion

H. pylori may help the host fight IBD and other chronic inflammatory diseases by trying to help itself live.
Several proposed mechanisms explain the inverse relationship between H. pylori and IBD. In CD, Thl immune
responses are predominant, whereas, in UC, Th2 or Th1/Th2 immune responses may predominate?’?%2°, These
altered immune responses to lumen antigens may affect the host's response to H. pylori infection. In contrast, a
persistent bacterial infection in the stomach may protectively alter the host's immune responses or make the most
susceptible to IBD. Multiple cytokines, including IFN-, TNF, IL-1, IL-6, IL-7, IL-8, IL-10, and IL-18, are
elevated in the gastric epithelial cells of H. pylori-infected humans as compared to uninfected humans3*-32. After
H. pylori activate Toll-like receptors, dendritic cells (DC) may activate T cells in different ways, causing either a
Thl or Th2/regulatory T cell (Treg) response through the production of IL-12 or IL-10, respectively**>**. D'Elios
et al. 3 The studies found that most H. pylori-specific T cell clones from uncomplicated chronic gastritis had a
Th2-like phenotype, making interleukin IL-4 or IL-5 and INF-a, while only one-third of the gastric T cells that
were specific to H. pylori were geared toward Th1 effectors. Thus, the ability of H. pylori to downregulate pro-
inflammatory immune responses may be responsible for its protective effect against IBD. Since the adoptive
transfer of Treg can prevent and treat colitis in multiple animal models, it is reasonable to assume that these cells
produced in response to H. pylori infection may play a role in preventing IBD3¢-4°, H. pylori can induce a Treg
response and downregulate the pro-inflammatory Th1/Th17 pathway*'“*%. The development of spontaneous
colitis in mice lacking IL-10, a key regulatory cytokine for Treg function, demonstrates the importance of Tregs
in the pathogenesis of inflammatory bowel disease (IBD)*’. Also, systemic levels of typellFN were lower in IBD
patients colonized with H. pylori than in controls who were not colonized*®.

Another way the body might protect itself is by making antibodies against H. pylori. These antibodies might act
as an immunization against other harmful Helicobacter or even different types of microbes linked to IBD*’. Even
though H. pylori-specific antibodies do not eradicate this bacterium, and they appear to confer immunity against
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a subsequent Campylobacter infection, indicating antigenic cross-reactivity between these two bacterial
species®®’!, It's also possible that H. pylori's effect on acid production indirectly affects another type of infection
that leads to IBD32. It has been demonstrated that H. bilis and H. pylori co-infection in mice attenuates H. pylori
gastritis compared to mice infected with only H. pylori. H. pylori's protective effect may be caused by other
confusing factors, such as genetic or environmental factors that make it easier for some people to get H. pylori
and for others to get IBD. This hypothesis would fit the fact that IBD is linked to better hygiene, which could
make H. pylori acquisition more difficult’**. The low prevalence of H. pylori infection in inflammatory bowel
disease (IBD) patients compared to non-IBD patients bolsters the importance of the "hygiene hypothesis" in
developing autoimmunity and IBD. It suggests that inadequate microbial stimulation of gut-associated lymphoid
tissue is a crucial factor in the maturation of mucosal immunity>>3. Improved access to a cleaner environment
and the resulting decline in the incidence of common childhood infections, such as H. pylori, may contribute to
autoimmunity by altering susceptibility to certain autoimmune diseases, such as IBD’. Regarding genetic factors,
the CD variant of the autophagy gene ATG16L1 modifies susceptibility to H. pylori infection with an enteric
microbe in human subjects at the population level, indicating a role for altered autophagy in regulating the host
response to enteric microbes in CD pathogenesis. It is interesting to think that because people with the ATG16L
risk allele are more likely to get sick, early exposure to and acquisition of H. pylori may lower their risk of
developing IBD?® later.

Conclusion:

The Gram-negative bacterium Helicobacter pylori are widely recognized for its close association with peptic
ulcer disease and gastric cancer development. However, recent epidemiological and experimental evidence
suggests that chronic infection with H. pylori may confer protection against gastroesophageal diseases, asthma,
other allergic disease manifestations, and inflammatory bowel diseases (IBD) to the host. In this chapter, we
summarize the epidemiological evidence currently available to support or disprove a possible negative
correlation between H. pylori infection and diseases outside of the stomach. Furthermore, as demonstrated by
additional experimental evidence generated primarily in mouse models of these diseases, the development of
allergic diseases and inflammatory bowel disease (IBD) is inhibited in the presence of H. pylori. Researchers
think that H. pylori's protective effects are caused by the production of regulatory T-cells (Trigs) that have much
suppressive power.
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