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ABSTRACT

Helicobacter pylori (H. pylori) has been identified as the major agent in human gastric cancer by the International Agency for
Research on Cancer (IARC). Infection caused by H. pylori plays a leading role in many disorders including duodenal and gastric
ulcer, chronic gastritis, lymphoid tissue lymphoma, and gastric adenocarcinoma. In addition, growing evidence suggests that
H. pylori interferes with many biological processes, causing or affecting the incidence of several extra-gastrointestinal
disorders. The bacteria are known to cause iron deficiency anemia (IDA), vitamin B12 deficiency, and immune
thrombocytopenic purpura (ITP). Latest studies suggest that H. pylori may contribute in many disorders such as insulin
resistance, acute coronary syndrome, neurological diseases among others, which previously was attributed to other factors
and conditions. There are several mechanisms proposed for H. pylori inducing low-grade chronic inflammation and the
incidence of molecular imitation mechanisms. This present study discusses the most critical diseases related with the role of
H. pylori and related infection (especially extra-gastrointestinal diseases) in these diseases.
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Introduction

Helicobacter pylori (H. pylori) first discovered by two 5). Although the main host for H. pylori is stomach, it
Australian physicians Robin warren and Barry Marshall may reach the distal esophagus or proximal
in 1982. H. pylori, a helical gram-negative bacterium, duodenum if gastric metaplasia is presented (6).
is known as a significant pathogen causing infection in Unlike many bacteria, H. pylori is highly compatible to
people, affecting about 4.4 billion people in the world live in the stomach. Many factors including acidity,
(about 50-60% of the world's population in 2015) (1 - peristalsis, nutrient availability, innate and acquired
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host immunity, and competition between microbes
limit the presence of bacteria in the human stomach.
The special characteristics of H. pylori enables it to
reduce the acidity of the environment it lives in [7, 8].
Many gastrointestinal diseases including gastritis,
dyspepsia, peptic and duodenal ulcer, gastric
adenocarcinoma, and gastric mucosa-associated
lymphoid tissue (MALT) lymphoma are strongly
correlated with H. pylori infection (5, 9). H. pylori has
been classified into the first group of carcinogens
(meaning causing cancer) of human gastric cancer by
IARC in 1994. Chronic infection by H. pyloriin stomach
tissue contribute leads to chronic inflammation or a
cancer-prone environment that eventually cause
gastric cancer (1). The prevalence of infections caused
by this pathogen varies in different countries, for
example, in Latin America (75-83%), Japan (39.6), and
the United States (17.1) (9). There is a direct
correlation between H. pylori infection and its
transmission with poor socioeconomic status e.g. poor
health, water pollution, low quality lifestyle, poor diet,
smoking, and lack of physical activity (1).

The association between H. pylori and extra-
gastrointestinal disorders have also been reported in
several studies. The first category of these disorders
are unusual metabolic profiles, e.g. diabetes, insulin
resistance, hypertension, dyslipidemia, and obesity,
all of which are part of metabolic syndrome. As a
result, unusual profiles lead to increased risk of
cardiovascular disease due to atherosclerosis and
vascular disorders. The 2" category of disorders is
related to the immune system response, involving
atopic diseases, asthma, hives, and autoimmune
thyroid diseases (ATDs). The third category of these
diseases includes immune thrombocytopenic purpura
(ITP), migraine, iron deficiency anemia (IDA),
deficiency of vitamin B12, glaucoma, and severe
nausea and vomiting [10]. The proposed mechanism
for these diseases is that chronic Infection by H. pylori
causes chronic inflammation caused by the complex
response of biological tissue. Inflammatory factors like
tumor necrosis factor (TNF) and cytokines interleukin
(IL) are specifically due to the chronic-low-grade
inflammation, which is common in infectious
inflammation pathways in gastritis, diabetes,
metabolic syndrome, atherosclerosis, and obesity.
The inflammatory factors caused by the mucosa of
enflamed stomach are continuously discharged to the
bloodstream, thereby affecting the metabolic profile.
As a result of cytokine induced by H. pylori, low-grade
chronic inflammation caused the infection of H. pylori
my lead to extra-gastrointestinal disorders (1, 10, 11).
Recent studies indicate the importance of study on
gastrointestinal and extra-gastrointestinal diseases
associated with H. pylori infections. In this review
study, our research team will introduce the most
important H. pylori-related disorders (especially extra-
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gastrointestinal diseases) and discuss the role of H.
pylori in extra-gastrointestinal disorders.

Materials and Methods

The present study aimed to assess the relationship of
H. pylori with extra-gastrointestinal infections by
classifying the subjects researched from 1980 to 2019.
This evaluation was conducted in 2020 and databases
including PubMed, Medline, Cochran Library, WHO, and
Iranmedex were used to obtain the desired articles.
Aiming to collect data on the relationship of H. pylori with
extra-gastrointestinal infections, the keywords such as
“gastrointestinal diseases”, “Helicobacter pylori”, “extra-
gastrointestinal diseases”, and “pathogenic factors”
were used. Finally, out of 210 retrieved papers, 51 papers
were identified as appropriate and examined in terms of
subject, content structure, and relevance.

An Overview of H. Pylori Infection and Pathogenic
Factors

After entering to the stomach of its host, H. pylori
uses urease activity to neutralize the acidic conditions
of the stomach (6). The bacterium may express
inflammatory pathogens associated with inflammation
and inflammatory symptoms in infected patients. The
main pathogens of H. pylori include gamma-glutamyl
transpeptidase (GGT), vacuolating cytotoxin A (VacA),
and a product of the cytotoxin-associated gene A
(CagA), which cause damage to host tissues. The
products of these factors are secreted by H. pylori into
host cells [12]. Studies have shown that CagA may have
a leading role in the production of IL-8 and the
activation of nuclear factor kappa-B (NF-xfB). In
addition, CagA expression induces IL-8 production and
NF-B transport in gastric epithelial cells. VacA of H.
pylori is able to induce intracellular vacuolization in
gastric epithelial cells. It is therefore assumed to
contribute to damage to the stomach and duodenal
mucosa that eventually lead to ulcer. Therefore,
pathogenic factors VacA and CagA play a critical role in
H. pylori pathogenicity and infection [9]. Other factors,
including Bab2 adhesion factor, outer inflammatory
protein A (QipA), the induced by contact with
epithelium antigen (iceA) factor, sialic acid-binding
Adhesin (SabA), and duodenal ulcer promoting gene A
(dupA) are involved in mucosal colonization. In
addition, these factors secrete cytokines to initiate
innate immunity and activate neutrophils in the
pathogenesis of the gastric epithelial layer, which forms
the main link H. pylori with the host, leading clinical
diseases such as gastritis and ulcers. In short, four steps
are required in establishment and pathogenicity of H.
pylori as follows:

1. Surviving the acidic conditions of stomach

2. Movement to epithelial cells via nodules
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3. Connection to host receptors via adhesion
factors

Damaging tissues via pathogenic factors (Figure 1) (9, 12,13).
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Figure 1. Schematic diagram of pathogenesis and infection of H. pylori. (9)

Epidemiology and Natural History

A steady decrease has been noticed in the prevalence
of H. pylori infection and gastric cancer among most
populations, especially in affluent Western societies in
recent decades. Dominant bacterial genotypes also vary
in different societies. Communities with higher risk of
gastric cancer have higher pathogenicity strains (14). In
some populations, more than one strain with different
pathogenicity is located in the gastric mucosa. In these
societies, along with the reduction of cancer rates and
the spread of infection, great changes have taken place,
including economic development; the most important
changes include improving the health status of homes,
reducing family population, changing eating habits (e.g.,
consuming less salt and more fresh vegetables and
fruits), improving cooling equipment, and controlling
infectious diseases. Excessive consumption of antibiotics
to deal other infectious disorders may have adverse
effects on the prevalence of H. pylori infection (12, 15).

Clinically, H. pylori infection has variable course and is
affected by the host and microbial agents. The gastritis
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distribution and pattern is highly correlated with the risk
of several clinical disorders including as mucosal atrophy,
duodenal and gastric ulcers, gastric lymphoma, and
gastric cancer (16). Antral-predominant gastritis is the
most prevalent type of H. pylori gastritis and patients
with this type of gastritis are more prone to duodenal
ulcers. However, patients with multifocal atrophic and
corpus predominant gastritis are at higher risk to develop
ulcers, intestinal metaplasia, gastric atrophy, and
eventually gastric cancer. Gastric adenocarcinoma
caused by H. pylori infection starts with gastritis and
results in atrophy followed by intestinal dysplasia,
metaplasia, and gastric cancer, respectively. H. pylori
contributes to most types of gastric and duodenal ulcers.
The prevalence of gastric ulcer in a person affected by H.
pylori infection varies from 3% in the USA to 25% in
Japan. Gastric cancer is considered as the 2" leading
reason of death from cancer. The relation of H. pylori
with the increased risk of gastric cancer is confirmed in
various research, so that in 1994 it was definitively
classified as type 1 carcinogen (8, 12, 15, 17).
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Figure 2. Outbreak of gastric cancer in 2012 (15)

Studies have shown that almost all patients with MALT
lymphoma are effected by H. pyloriinfection, i.e. H. pylori
infection significantly elevate the risk of developing
MALT lymphoma. Patients who are in the primary stages
of the disease are more likely to recover completely with
antibiotic treatment, but people with progressed stages
of the disease (wounds, submucosal lesion, wall attack,

or lymphadenopathy) are more likely in need of
lymphoma treatment. Patients with intestinal metaplasia
should be tested for H. pylori infection, as intestinal
metaplasia is an autonomous risk factor of gastric
malignancy. After eradication of the bacterium, the
probability of gastric lymphoma (MALT) recurrence is
about 70-80% (5, 8, 12, 15).
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Figure 3. The natural course of H. pylori infection (17).

It is estimated that about 5% of people with dyspepsia
(most of them functional) were due to H. pylori infections.
Patients with H. pylori may have symptoms of dyspepsia
without the presence of macroscopic lesions in the
gastroduodenal mucosa. This is known as dyspepsia and
various pathogenic mechanisms are involved in it. The
results of various experiments and data from several
extensive studies have noted that eradicating H. pylori to
improve dyspepsia symptoms is more cost-effective
statistically, and has a better effect on the natural history
of functional dysplasia compared with placebo. The
reasons for the recurrence of dyspeptic symptoms in some
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patients following elimination of H. pylori have not been
fully elucidated yet (12, 15, 18).

Gastroesophageal reflux disease (GERD) is referred to a
multifactorial disorder which causes the gastric acid to
reflux into the esophagus, resulting tissue injury and
certain symptoms such as burning and vomiting. Increased
prevalence of GERD symptoms indicates decreased
prevalence of peptic ulcer and H. pylori. The exact link
among H. pylori infection and GERD seems complex.
However, current evidence does not support a definitive
conclusion as to whether patients infected by H. pylori
have the same GRED symptoms as non-infected patients
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(19, 20). Studies to date have noted that the treating
infection caused by H. pylori leads to worsening of GERD.
According to a theory that suggests an exact link between
H. pylori infection and GERD, because the induction of
gastric atrophy by bacteria and the resulting lack of
stomach acid, the development of GERD in individuals is
reduced, which is a potential risk for Barrett's esophagus
and esophageal adenocarcinoma. Therefore, the concern
is that eradication may cause the spread of GERD
symptoms and lead to the spread of esophageal
adenocarcinoma worldwide (15, 21).

In recent years, many scientists around the world have
studied the association between extra-gastrointestinal
diseases and H. pylori infection. In fact, H. pylori possibly is
associated with a variety of biological procedures both
outside and inside the gastrointestinal tract and is likely to
determine and affect the incidence of many
extragastrointestinal disorders. However, the association
of H. pylori with sideropenic anemia and idiopathic
thrombocytopenic purpura has already been identified.
Recent evidence shown that H. pylori is related with
increased risk of acute coronary syndrome, insulin
resistance, neurogenic and respiratory diseases, and other
disorders. Various pathogenic mechanisms such as the
induce of low-grade chronic inflammation and the
incidence of molecular mimicry mechanisms have been
proposed in this field (11, 22).

Extragastric Diseases
Cardiovascular Diseases

Wang et al. (2018) studied the relationship between the
infection by H. pylori and the risk of coronary heart disease
(CHD). They designed a comprehensive cohort study using
Taiwan's National Health Database and compared 3,713
patients with peptic ulcer disorder treated by anti H. pylori
medicine with available data of untreated patients. The
results of this study showed that mortality was reduced
in patients affected by H. pylori infection who
underwent eradication therapy (23). In their cohort
study, Lai et al. (2015) found a direct relationship
between H. pyloriinfection and increased prevalence of
acute coronary syndrome, even following the
elimination of pathogens, and it increases with aging
(24). The results of the study conducted by Hughes
(2014) on a military group born in the 1930s showed a
decrease in the simultaneous heart attack and
duodenal ulcers. Hughes concluded that duodenal ulcer
is highly associated with the infection with H. pylori and
one of the reasons for the reduction in heart attacks is
the eradication of H. pylori (25). Since inflammation has
a major role in atherosclerotic plaque rupture, high
levels of serum IL-6 appear to be significantly related to
H. pylori infection and may actively contribute in
ischemic heart disease. Other studies have reported a
high level of B-type natriuretic peptide and IL-6
(biomarkers of heart failure) in the body of patients
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suffering from coronary artery disorder infected with
CagA-positive strains (11).

Diabetes and Insulin Resistance

Insulin resistance (IR) is among the main pathogens of
type 2 diabetes (1). The relationship among H. pylori and
diabetes was first studied in 1989, and it was found that
the rate of infected cases with H. pylori was higher in
diabetic patients compared the control (62% vs. 21%). A
systematic review (2011) reported a very significant score
in the hemostatic model for assessing insulin resistance in
individuals infected with H. pyloriin comparison with non-
infected individuals in seven cross-sectional analyses (26).
Yang et al. (2014) study also showed a meaningful
correlation among diabetics and H. pylori infection by
studying 1,285 subjects (age range: 19-85 years), and in
line with these researchers, similar results were reported
by Indian researchers (27). Diabetic patients infected with
H. pylori have poorer glycemic control than non-infected
cases. In addition, other researchers identified higher
diabetes rates of prevalence in H. pylori infected patients
and there is a positive relationship between IR and H.
pylori infection (11, 28). The potential mechanism
proposed is that H. pylori lipopolysaccharides activate Toll-
like receptors, which are often expressed in macrophages
and dendritic cells, causing energy absorbing, fat
accumulating and eventually IR. In severe inflammation,
cytokines inhibit the insulin to affect its receptor via
phosphorylation of residual serine in the receptor, leading
to IR (1).

Despite the significant correlation between diabetes
and H. pylori infection, the issue is still under debate
among researchers. The reason for this disagreement is
different results in comparing the levels of diabetes pre
and after the H. pylori eradication in several experiments.
Most of the experiments have reported the favorable
effects of H. pylori eradication in reducing diabetes, but
other reports indicate a lack of correlation between IR
level and diabetes before and after the eradication (1, 11,
29). Numerous studies have shown that diabetics are
more susceptible to infection. Diabetes-induced humoral
and cellular immune disorders may increase a person's
susceptibility to H. pylori infection. On the other side,
diabetes reduces the rate of acid secretion and
gastrointestinal motility, which may contribute to H. pylori
colonization and gastrointestinal infection. Alterations in
glucose metabolism may also lead to chemical changes in
gastric mucus, which in turn promotes H. pylori
colonization. In addition, people with diabetes are more
exposed to pathogens in the hospital environment than
other individuals (30).

Metabolic Syndrome (MetS)

MetS refers to a set of metabolic disorders which are
considered as a risk factor for various gastrointestinal
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diseases as well as cardiovascular diseases. MetS, known
as syndrome x and IR syndrome, has been steadily
increasing worldwide and has placed a significant burden
on public health (31-33). MetS is so closely related to IR
that it is known as one of the mechanisms of MetS
expression. H. pylori is also regarded as a mechanism
involved in the development of MetS. There are multitude
studies indicating the global spread of MetS and H. pylori
infection, and growing evidence exists regarding the
possible link of H. pylori infection with both IR and MetS.
Evidence suggests that these syndromes are associated
with diseases like cardiovascular disease, diabetes mellitus
type 2, abdominal obesity, dyslipidemia, hypertension,
and non-alcoholic fatty liver disease (NAFLD).

Nabiour et al. (2006) was the first study that assessed
the correlation between H. pylori infection and MetS and
reported that H. pylori infected cases was 1.5 times more
prone to MetS compared to healthy individuals (34). Using
histological diagnosis of H. pylori and urea breath test,
Chen et al. (2015) concluded that MetS prevalence in
patients with H. pylori infection was higher compared to
non-infected cases in both males and females (35). A same
association between IR and H. pylori has also been noted
in a systematic review by Polyzos et al. (2011) (36). The
relationship of H. pylori eradication with MetS recurrence
was investigated to assess the impact of H. pylori infection
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on MetS pathogenicity among black populations. The
results of this study showed improvement in three
components including plasma glucose, HDL-cholesterol,
and systolic and diastolic blood pressure compared to base
values following 3 weeks of H. pylory eradication (1).

A review article titled "The Possible Role of Helicobacter
pylori Infection in Non-alcoholic Fatty Liver Disease" by
Cheng et al. (2017) is a good illustration of the mechanism
by which H. pylori infection affect the development of
NAFLD disease. IR is considered as an important part of the
development of NAFLD disease and many studies have
confirmed the important role of H. pylori infection on IR
development. Infection by H. pylori can increase low-
grade chronic inflammation and levels of anti-
inflammatory factors, including TNF- a and IL-6, and
subsequently activate IKK/NF-kB, causing IR. Inhibiting
leptin release by white adipose tissue is another possible
effect of H. pylori infection, which causes an increase in
the activity of desaturase CoA stearoyl (SCDI) in the liver,
thereby accelerating the deposition of fat and VLDL-C in
the liver tissues (Figure 4). Regarding the interaction
between intestines and stomach, H. pylori infection may
cause other gastrointestinal diseases [37]. Chen et al.
(2019) also stated that people infected with H. pylori are
more susceptible to NAFLD than those not infected by H.
pylori (38).
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Figure 4. Possible relationship between NAFLD and H. pylori infection (38).

Neurogenic Diseases

The relationship between neurodegenerative diseases
and neuroinflammation can potentially be triggered by
environmental conditions and disruption of the blood-
brain barrier. Recent studies outlined that various
pathogens (including H. pylori) may reach the central
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nervous system (CNS) via blood flow, gastrointestinal tract,
and olfactory tract. Thus, H. pylori is able to induce cellular
and humoral immune responses and also, interact with
CNS components through sharing homologous epitopes,
thereby causing damage to nerve tissue. Hence, one could
associate H. pylori with several CNS-related degenerative
and autoimmune diseases (39-42).
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Figure 5. Schematic representation of three theories that mechanically explain the possibility of H. pylori entering the CNS (40)

Parkinson's Disease

Parkinson's disease (PD) ranked in the 2 place among
neurological disorder worldwide. The disease has been
specified as accumulating cytoplasmic proteins, including
a-synuclein, causing gradual degeneration  of
dopaminergic neurons (43). Degeneration leads to
tremors, stiffness, and difficulty with movement as
symptoms of PD. The risk of PD may increase in the
presence of H. pylori infection. L-3, 4-Dihydroxyphenyl
alanine (L-dopa), a dopamine precursor, is prescribed to
treat PD. The accessibility of L-DOPA may be affected by H.
pylori infection via disrupting the duodenal mucosa in
which initial L-DOPA uptake occurs. Recent studies have
argued that H. pylori eradication improves L-DOPA
accessibility and reduces motor instabilities in PD patients.
Parkinsonism is also a neurological disease with same
symptoms as PD. If anti-inflammatory cytokines such as IL-
1B, TNF-q, and IL-8 are presented in the bloodstream, the
immune response induces a blood-brain barrier disorder
and ultimately causes neurotoxicity and
neuroinflammation. Researchers have found that
infection by H. pylori provides the necessary basis for
autoimmune disease, which in turn leads to nerve damage
and eventually Parkinsonism (41, 44, 45).

Alzheimer's Disease (AD)

Alzheimer's disease (AD) is regarded as the most
prevalent form of dementia, especially in industrialized
countries, affecting approximately 20 million people
worldwide [40]. AD is a progressive neurogenic disorder
specified by nerve death and synaptic loss due to intra- and
extra-cellular accumulation of neurofibrillary tangles and
beta-amyloid deposits in those brain areas that are
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involved in cognitive and memory processes The
inflammatory reaction has an significant role in the
pathophysiology of AD. Given the H. pylori-induced
inflammatory reactions and high levels of H. pylori, TNF-a,
IL-8, and IgG in the cerebrospinal fluid (CSF) of H. pylori-
infected patients suffering AD, it could be concluded that
H. pylori may contribute in AD. This confirms the results of
the studies that noticed an improvement in cognitive
status, functional parameters, and survival of AD patients
after H. pylori eradication (41). Chronic atrophic gastritis
caused by H. pylori reduces the concentration of B vitamins
in the serum and thus increases the concentration of
homocysteine; concentration of homocysteine in serum
corresponds with the intensity of dementia. Oxidative
damage may be induced by homocysteine in the brains of
patients with mild cognitive disorder is possible. The
information suggests that oxidative damage may be
considered as one of the first events occurs at the onset and
development of AD (41, 44).

Multiple Sclerosis

Multiple sclerosis (MS) is a complex multifactorial and
autoimmune disease, which causes demyelinating
inflamed lesions in the CNS system. The etiology of MS is
not yet fully understood. Several environmental factors,
including microbial agents, are known to cause the
disease. Among microbial agents, H. pylori has been
considered as a microbial agent of the disease. This
hypothesis is confirmed by the high prevalence and
occurrence of gastrointestinal symptoms in MS (44, 46,
47). H. pyloriinfections are known as important risk factors
in the progression of anti-aquaporin 4 (AQP4) and the
results of some studies confirm the improvement of
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patients after H. pylori eradication. Neuromyelitis optica
(NMO) is an inflammatory disorder that electively
influences the spinal cord and optic nerve. Optic
neuromyelitis development may be affected by chronic
infection via molecular mimicry existed between bacterial
AQP4 and human AQP4. Moreover, the protein
responsible for activating H. pylori neutrophil is involved in
pathogenesis by inducing activation and migration of
neutrophils (42, 44).

Ischemic Stroke

Studies indicate that some infectious agents have a role
in the progression of neurological disorders like ischemic
stroke. There are a positive relationship between H. pylori
infection and the occurrence of stroke. The
pathophysiological mechanism of most strokes is
cerebrovascular and carotid occlusion [48]. The presence
of CagA-positive strains and H. pylori-chronic infection are
two main risk factors for stroke. Likewise, there are a clear
relationship between CagA-positive strains of H. pylori and
higher risk of atherosclerotic strokes in patients with active
infection. The underlying mechanism through which
chronic H. pylori infection augments the risk of ischemic
stroke is not yet wholly known. H. pyloriis thought to affect
coagulation by activating platelets. According to the
results of various studies, the levels of plasma and LDL
cholesterols, IL-8, and fibrinogen were significantly
decreased following six months of H. pylori infection
eradication compared to the control group and patients
infected with H. pylori suffering from stroke (44, 48, 49).

Hematological Diseases
Iron Deficiency Anemia (IDA)

There are a large body of studies examining the relation
between IDA and H. pylori infection. Blaser et al. (1991)
described the relationship between hemorrhagic gastric
and infection by H. pylori, and also suggested a possible
association between IDA and H. pylori infection (7, 51).
The same association has been confirmed in children and
adults in several studies [50-53]; however, few studies did
not confirm this association. A meta-analysis consisting 15
case-control studies was conducted by Qu et al. (2010) in
order to examine the association between IDA and H.
pylori infection. In 5 studies, the diagnosis of the infection
was successfully done using endoscopy and histological
tests, which did not include gastric ulcer and gastric cancer
cases. In 10 other studies, H. pylori infection was identified
using serological tests and urea breath test; the data
showed with high reliability the association between H.
pyloriinfection and higher risk of IDA in these people (54).
A recent study also confirmed the relationship between
IDA and H. pylori infection (55). Improvement of IDA
patients following H. pylori eradication in the absent of
iron supplementation has also been confirmed in other
studies (51).
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H. pylori can result in IDA through certain mechanisms.
First, iron loss may increase because of peptic ulcer
disorder, hemorrhagic  gastritis, and  gastric
adenocarcinoma. Secondly, the role of H. pylori CagA
protein has been confirmed in the absorption of iron from
interstitial holotransferrin. The rate of iron uptake by H.
pylori increases during bacterial development. In
summary, the relationship between IDA and H. pylori has
been established in various research, and currently
national and international instructions suggest H. pylori
infection eradication in IDA patients (51, 52).

Immune Thrombocytopenic Purpura (ITP)

ITP, formerly known as autoimmune- and
idiopathic-thrombocytopenic purpura, refers to an
autoimmune disruption specified by isolated
thrombocytopenia when other causes are absent.
In 1999, the first relation of ITP with H. pylori
infection was explained in Spain. In addition to this
association, several researchers have also
reported a significant increase in the number of
platelets due to H. pylori eradication from 32% to
100% in Italy and 26% to 100% in other parts of the
world (50, 56).

H. pylori affects ITP through several mechanisms.
An interesting hypothesis about molecular mimicry
outlines that antibodies with cross-reactivity can
react with platelet surface antigens as well as H.
pylori. By washing the platelets of H. pylori-infected
ITP patients, the researchers identified the CagA
protein in the immunoblots, whereas it was not
detected in H. pylori-infected patients who were
free from ITP. Other researchers have outlined that
the reaction of H. pylori urease with GP llb/Illa
expressed on platelet surface resulted in
monoclonal antibodies. Although these results
represent a molecular mimicry between platelet
surface antigens and H. pylori components, the
pathogenic role of these cross-reactive antibodies is
still unclear [57 Other possible mechanisms may be
due to the destabilizing impact of H. pylori infection
on the balance of Fcy receptor of
monocytes/macrophages, resulting the formation
of autoantibodies. Based on a recent study, the
expression of FcyR Il B in circulating monocytes was
reduced in patients infected by H. pylori who had
IPT. Thus, H. pylori may change the balance of Fcy
receptor of monocytes/macrophages by reductive
regulation (51).

Vitamin B12 Deficiency

There are several major enzymatic reactions inside the
body, in which vitamin B12 acts as the coenzyme, thereby
results in DNA synthesis. Lahner et al. (2012) performed a
systematic review of 17 studies including a total of 2,454
patients and found a direct association between H. pylori
infection and low levels of serum vitamin B12
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Homocysteine is an important ingredient of the vitamin
B12 metabolism pathway, and many researchers have
reported a positive association between H. pylori infection
and both high serum homocysteine levels and low serum
vitamin B12 levels. Reduced homocysteine and increased
vitamin B12 serum levels after H. pylori eradication have
also been reported (50, 58, 59).

As described in the previous sections, H. pylori infection
is strongly related with chronic gastritis and disrupts gastric
acid and pepsin secretion. Thus, H. pylori is associated with
incomplete absorption of vitamin B12 in food, however,
the underlying pathophysiological metabolism is still
unknown. Pangastritis related with H. pyloriinfection leads
to the destruction of gastric parietal cells, which in turn
reduces the level of endogenous factors and leads to a
decrease in the absorption of vitamin B12 [50, 60]. The
possible mechanisms that lead to the association between
IDA, ITP, and vitamin B12 shortage with H. pylori infection
are summarized in Figure 6.
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Conclusion

The results of various studies over the years indicate
the involvement and impact of H. pylori infection on
many  biological  processes  associated  with
gastrointestinal and extra-gastrointestinal diseases. H.
pylori contribute in several gastrointestinal disorders
including peptic and duodenal ulcer, gastritis dyspepsia,
gastric adenocarcinoma, and MALT lymphoma. The
pathogenic mechanism of these diseases is not fully
known yet. The bacterium also causes many extra-
gastrointestinal diseases, including cardiovascular
disease, diabetes, IR, MetS, PD, AD, MS, ischemic stroke,
IDA, ITP, and deficiency of vitamin B12. The likely
mechanism of H. pylorileading to these diseases has also
been investigated in the last few years.
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Figure 6. Possible mechanisms leading to the connection between hematologic diseases and the infection by H. pylori (50).

Iranian Journal of Medical Microbiology

Year 14, Issue 6 (November & December 2020)



Mohammad Darvishi et al. 553

Acknowledgment

The authors of this study appreciate the assistance
of all people who helped us in preparing and
composing the paper.

Ethical considerations

Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or
falsification, double publication and/or submission,
redundancy, etc.) have been completely observed by
the authors.

Year 14, Issue 6 (November & December 2020)

Funding and support

This research resulted from an independent
research without receiving any financial support.

Conflict of Interest

Authors declared no conflict of interests.

Iranian Journal of Medical Microbiology



Ol Sy (wlabog S alxo

AR 65 9 3T = F o las = VF JLu

Journal homepage: www.ijmm.ir

AJlio

SS9 r°

Ol 98 iy 3 £ ,la slack gie b oy oliy iSh sSils Lol

1’*&5)5 dlf‘)”.n “@giz.o QL""‘L'*’W ‘T).BU Lé)m“‘s)gsaw“s@”o.\m

Sl ol (55, (S pole olKiils ( Sy g Lad Iga 09,5 (IDTMRC) (6 jomn )5 b g Sgie slos lows Sliizs 35 0 )
el ST a3 el ) S pole olSiils upiln Sligios 55 5o o ske s ylans 03,5 ¥
Ol Ol e Seted (S5 pole ol8ils (RCGLD) oS i)l olfs (slags Loy Slichond 355043155 095 Y

o.l;hfg- i Sl M/

bl osan ol oo 39 IS kol Slyis a1y (. pylori) s,ple ySUsSala o llo pos Slisions  Mallires o]
Sloginns, IS gio] candjlss 03 codme v3) (030 00xe p )3 (5 kews Lol Lo H. pylori | Jol> Cigae .ol 48,5 (s o
a8 3l gyl o CIlBs L H. pylori oS aas so olis o) 4y 9, 9aled ol ogdle .l (gadsaid cil pgaid 5 oo

dw é K4 ’u)b.
WAAN/YY (il o
WAA/o#/1: 4b 0y

Oealg 93008 3 H. pylori 255 owd oo |3 536 Cob b g et |y (G315 )1 Sl lon 5l ke S92 ¢ Sa3slse

; L CYRA TR R VR Y]

a5 ams o lts o3l amlgd el sud 4l WS (TP)  sosl Setygimguns 5 (ly50,5 (IDA) ol ,a8 T B12

5550 g emas 6o o Ol gunil 45 Canglin (55,8 Sl i slacslews 4 Sl al3dl o coul See H. pylori

(b3 (ol (518 990

Sl Gl Al 5V H. pylori Jas gy go9xie (clapmesilSo 05l jige gy Lyl 4o ;5 Lylo b S a5 ¥SLs]

Cnrete 9y50 50 x50 dlia opl jo el ook as S L o JoSUse aldi lapailSe 585 g b 4z 0 b eje

ol con o lo o H. pylori i o (5,165 7,5 slas lam (psas @) H. pylori cigac b s o slas Lo

il $lo)556 (5,155 7)1 (sloslo o 25,15 slacs Lo s ysls ,5TaSila :ojly wuls’

) 37 i S5 (55l pat owliieal (sl ek 5 358 s (oS 5T (e s 5l (i gualich g oo alae © s S

e ki3

FOw| Slahod 3350 (155 09,5 398 o 0
WSy Gl s gl len
gl (Sibj pele oKails (RCGLD)
Q‘)ﬁl ‘Q')‘Qj e

e

drmojganforootan@gmail.com

oolS g e s Slly ol Glo Sy il b pylori
aloz 5l 555 ol (Slaslons 3l (g ko (VeA) 05T, Ao
loghid ansilys 035 « Sy 05 cmmman md o SlS (6 jlo
s (Lymphoma) MALT ocosxe Lbre ol jes (gaudsad <l
Sl b o H. pylori | Lol Coghe b ol 4 0dme Logiceas S 9501
NAf s 0 JARC) gyl Sladss ol Luilsl (BA)
e & e sk 4) lagyigew IS ol 09,5 0 |y H. pylori
H.pylori ey Cisae 5,8 gdiaids il oase s puo (1505l oo
— s oo LAl ol p Lo G sl 4 i e 8L o
slacisie goad (1) 9800 oane Glbp 4 eie Lules &S 09
e e & i e i sl g 5 gl () Sl
o5 5k Ol 55 (00,0 VO-AY) (53Y (sl 0l (gl 5
b ol g5 OV IS el saiie VLT 5 (YAIF) 0l 1548 o
loimbgoladl cunsg b ol Jsl g H. pylori cigae (1) !

doddo

(Helicobacter pylori or H. pylori) (¢,sly ,S5leSidle

VAT 13 b ol sl o el S5 s o s 5 55
opl> Jw lea o a5 Robin Warren ¢ Barry Marshall lawgs
ool BLlod 5l 5l ol (VL)) 0l ans wis S cdl o 1y e
oS ok ailid ol (n F 3890 5l (S Olpie & Ll o Sighe
30 5850,k /¥ 0g0x 10) ez Camez oo 0 00-Fr dga o
shol ol j oans (B-Y) csloals 13 150 cos 1) (Y010 Lo
andlien @ o] ot Canl S Wl ol H. pylori s S
i e otne (59 5 usFles) Jlis b Jlor 552
Bl pldloars o jga> Cyz (o0b 5 lsee & HL pylori (§) oS
odre o jeax by g Sl gilaw o5 Jb> o conl onls
il ¢ uedlins ol dlax ) goane Jalge il 1) Ll
On Sy g e STy (SIS (dml (s3he lge (g
H. 0SS oo sgaone bl odae o 1) g oSt jga> dacg Ss

OVl (Siiy el o 5 Sie 4las Majallah-i mikrub/shinasi-i pizishki-i Iran.

OOY


mailto:drmojganforootan@gmail.com
http://ijmm.ir/
http://www.ijmm.ir/

o195 ol I gz slacighe b o) phby 5Tl bLS )| | o) lS0n g (90 Sozxo

5 y5be 2 SlaSle goldS” lalS Sl ool b i 165 oo §l 2 >
~Solomt sl)gS o )55 )l sl lom ()8 sl Lo
S gl as alae O) dlae YV - iwjlc\fwﬁl?ulwdb
Gl o o ceslio Bl azg 5 plpime JiSlo g £9090 b

AW =3 aJlas

H. pylori Sigas g o135 lows sWy9556 p S (5590

gz loygl cadlad 5l biae ome 4 3959 5 o H. pylori
Gl 09)9 3l g +(F) A5 (o0 03] oane (gl Ll (335 (22>
odle 5 el b Lo s oy s, ol (e (551,
@i lon (ol 6laygslh S o eogll hlew o 1, Sl
A 5 Jsaze (GGT) jlacy iy JeoliglS LIS Lol H. pylori
(VACA) 1S A (S gt 5 (CABA) (5 gt & il
ol Y gam it o oo Hhine RISl 4 ol sl oS
by Qe Soshe JFs 4 H. pylori lawg glaygSE ol )
CagA o5 cusl ooy lis (goga> b L8 Sladllas (YY) 04 oo
NF-) B-LE glatus o516 g3lo Jled o IL-8 udgi 1o canl Ko
adgi sl el CagA )Ly ol 5 ogdle il aiily soge i (KB
VacA 595 g0 0oxe JLliyl slo Jole o NF-kB Jlasl 4 IL-8
sk ;o Jol J=bs g3l J5sSTs sl &y 10l H. pylori s S|
5 00me 4 ol ;0 a5 Sl ods 239 9, ol 3l el oome JLdio!
Al e Bl 035 S5 4 e Ll oS andjlss bl
Cigae ol gy 0 CagA 5 VacA olis Lo sbo,e:S1 ol ol
Q) aiS o Wl 1) cage Sl &8 Ho pylori s )lew 5
o el g Bab2 lenz 95 alox 5 K la g5
4951 (sabA) Seldlos aenl & 0digd Jaie ygamol (0IPA)
OgeliglS 50 (QUPA) 4m3lig0 035 (Gosind dxwgi iy g iceA
Y alislen gy 5 L)l odle aiies oo Dol
o oo JSi 1) bsee g H. pylori oy Lol Ly a5 cass palinl
GlwJd 9 S5 Sl £9,8 sl 1, (Cytokine) o S gl
wile (b slasslen 4 e Lale 5 WS (o0 mh5 by g
Ll Sz dl o oz M )50 4055 o0 03 9 Su S
odmo (gl ailyds o 8y -V el (559,50 H. pylori glys)los 5
@ Jlail -V S5 alawly 4 pelio] glo Joho Cows 4 &S > -V
ol Sl - (St (slo )55 alaly 4 (e sloon S
b S IS8 o Jolie (nl s slom (sl alanly &y 3L
YY) el oo 00ls

AN

o5 ale S0y S ol Sogll wins cuilag asle cans
() 0yl B S 30d b pute g Slirs Lol cipns i
H. pylori a5 el odls ol Gabizes Slalllas 3l Jol> ol
Oyl el b (D) )5 S PS5 g len b rizeen
Croglie oz 5 Jgone & (Slolie slo by b lows (nl 3095
o o Canl o] S 9 (Slar b (95 L8 ibs sl 4
5k & (b e Sl hlyp aS )3 it Sglie i 2
sy 0 (Bgye- ol slagsjlon Sl Gl 4 e (gloazey
dogsjlons (ol 5l g0 095 g go (Bge sl sl g 59,08 51
sl 095 (6las o oz 5 ol pitansns ey b Ja o gl D
ol 3l g 05,5 el ol 5 54 Syl (5 ows (ATDS) 595
(TP s Sysisoss b Slastss o i (soil (ol s o
(Ve Cenl s il g £55 5 S ol B2 Graling 09005 K0
Cighe oS Cal Djg0 Gl 4 b len Cnl Gl ooleiay elSe
b SO Glsie 4 Geye bl Gl @ e H pylori (yege
S g aboz 5l el (slaygSTe 090 oo (Bl oz (SSslsm
bogs colail jsla a5 (TNF) (5 5055 39,55 15516 5 (IL) (S o 1
@i lon 3 (Soie Dol 6l pne 53 45 ol 40 b oo el
Wl galy cobs 5 (Bl Sl pyains g ISly 51 g 2al8
9 g0 dlgi il odmo bl 5 457 el (slo)gS (pl 095 0
Gk (nl 3l g 09dioe mh5 55 B0 S 4 dg Spge @
b oege Sl cnlple wms oo 3 36 Cou |, (Sptie g
s lows Wl el ol Sos H. pylori Cigae Jawgs (ol 4 4o
3) 09 H. pylori Jawgs o0l Wl pSgule gl s a4 5168 71>
aslllae Coonl oaims lid 3 sla l o dasie Slallas (1) )
H. pylori slazigie b lasye )55 75 5 2055 slags Lo
o po Slacs Lo (n oten 5590 Alie (2l 3 Lo (Sl (o oo
O Lo (555 )5 Gl lon pogase) H. pylori cigie |
SIS T lacs o o H pylori 25 3590 55 505,5 (Syxe,
2,5 Sl Exy

R H9)
Cigie b spby 15Tl B3| oy B0 |y bl aallae
Gt Dlegdge (g Al SaS 4y 318 olSws l 7 ) sl
Al VYA o jo Gbs)l cplcloy Yo L VAA Lo 5l onds
Pubmed Skedbl slo oL I ka5 0550 Yl a4y Sliiws gl g
&y o oolaiwl Iranmedex (WHO «Cochran Library Medline
b Zogie b gyaly 5TaCils LS )l ala ;5 Sledbl (5 551 gox



1waq o3l |5 s lea v gl ol (g olisios See Alone

Mucus pH gradient

Virulence factors Infection and Pathogenesis

Urease 1. Enters host and Survival

E—

M — Flagella il

'l

2. Motility and Chemotaxis

3. Adhesin-receptor interaction
Establish colonization

‘ E . | !
pH 5-7 ?dh_lesms :
. e @ <& B 4. Toxins release
& H @& _ ' : ; Damage to host
R Lo Intracellular replication ?

56 EoS 5 03g jerie Jlw H. pylori Cisie ol s

@ oase Sledl @je 9 s8N0 25 (o0 B (229,50 elge 5 s
55l wane 5 osilys slansy in ol dloe Jas b S
Shlew - (V8) o)ls  (Sowen odse psaid b oans b o ¢ Joleo
Co S £ cppaals woials colaloe - 1l & M
oS Jo o s avsjles slaps; 4 Mol wwess . pylori
e Sedg il g o yisls Ciligalooy g5 4 e e
Sl wane B9 5T woare slaps; 4 Ml Jlais! iy 6558
)." 2 0dxo LAW)ISS)AJ .J.;)L) ‘) od=o uLb)w WLQ; )O 9099,
4 Lol 5 00l 9,0 oane Sl 5l s 5 4 H. pylori Zigas
09 g0 i odxs b ps g (6D w009, sl o By 5]
Mol oz sl anoilgs g cdre slaps) ST Jobume H. pylori
30 oy dw | H. pylori a5 009l Lasis SO 0 saxe et
09 0dze lls s sl yusia (pl5 10 Ao 10 YO U ousie YL
D0 3925 328 o Hiul38l ] oase oyl yo 4 Ml Jlas H. pylori
&5 OignlS Olgrs 4 (alad Sj50 0 VAAY Lo o a5 (5 ke

IATAYA

Q) H. pylori cogac § o35 lom 5l Seolods pl SLos ) JSCh

b azz )b g (6590 gron

ol quJ.MJ )5).3 5prlol’l w5.¢7.€ &5.;..» Mj—ﬁ) u,..&ls
e ooy @i mals> jo el cad cvnlin LS

58 Gl slady g wijls o aulem 4 s 1) (6 5YL oase
a8l 5l san ;0 .(1F) Whols s> 0g> jo 1) YL Sl e
20 ded Joliie ol5s Lo D508 (6)lo A g SO 51 i
Sl L loyen malsx ol o ailos S oy sl sase bl
ol dnagi ala 5| 55y it e £ 5 ol 5
[T W) ~5 Sgude 4 Q‘ykSA LQQ] o ro.o.e o )l aS .l oolidl dL‘b‘
o35 o J3lse yieS pleol oolgils Comen rals (3l Silage
b Brae g Sed jeS Bpas dlex 5l plde Cole o
S o JyS g (ciuloyw hlug Sgute 0900 g 03l Dloms s
Lm&.;y.,‘sj 3 0938058, 9 9 3l ten eolaiul oS o Lol Sgac

V0 Y) asl asls H. pylori Cogas gauis



19 o 5l )l slacisie b s ply 25T Clo bLSI | oy 00 9 (2l gyd domo

Standardized
incidence
per 100,000
Il 11.0+
Bl 7.4-11.0
B 5.2-74
3.5-5.2

3.5
No data

i pgadd le s aieils ol Jlml 4 (( Shgslad o lgo
H. pylori & Zisae gly sl 005, (gl & S ol Lo
lp Je Sl S 009, (63l 105 igd loys 5 (tales]
S p izl (6 58l (08 (S Ay 5l el 08 (oo
3ga> ;0 (MALT) G wlS poaid

ANAY N

,A) Sl Qo o Ye-A-

) YT Jlo o oame b s 55T S

poad a4 Ml (yhlony (ooled Ly 5 a5 ools ylis Dlalllas

Coghe Sy wilesg Ho pylori 4 o)l MALT < jxwl8
poadd & Dl jhs g JB sk Ho pylori ) el
adsl Jolio 0 a5 Shilew ams oo Ll38l I MALT G ouls
oS g 5 by 0 Gloyd Lol Jloio| 4wt (5 Lo
ad i Jolie j0 a5 gol 8l Ll caisS oy Sguge JolS &g
4 Al JlrasSgacle 0355 danld daps) aied sl

t High level of acid production

e

i\,.

Antral-

predominant

Duodenal ulcer

gastritis
MALT Iyrn phoma
Asymptomatlc

. Chronlc N h
MNormal gastrie H. pylori _} Dl'lﬁtl'l:;PIlE H. pylori
EEKICTE2 infection b =t infection
\» Cointe /
predominant
Acute atrophic gastrltls Gastric ulcer
H. pylori
infection
Intestinal metaplasia
Dysplasia
Low level of acid production \__, (e s e

Childhood Advanced age

OY) H. pylori cigae aplo s ¥ S0

INAYZ



1aa o3 5 o les vE b ol (Ko colits Sae s

SpmilSe il bl o b Plsl ple 5 owdl S,
€585 5 Omly 420 b (poje Lol Gl aloz 5l alie jcs e
VY WD)zl onds 7 jlas aiey ol 40 (J90g0 0t slopunsilSo

o5z s slow

955 8 s sloy
w0dds ypiiie (Yo VA) o)) Sen g Wang Lassgi |5l a5 glallas
895 e l8 (slas Lo 4 Dl Jlas o H. pylori Zigace y bls )|
6“5; j)); P 1298 g_ia LQL)] Sl 00l )‘)5 IR 0 |) (CHD)
Sgd 13 g 00,8 >k el Lo culilags 0oloell 5l ealanul b,
H.pylori a5 dlge b a5 Sty o35 Silom @ Mis o YVIY
Cot (655U oyl gl aS (60,3l 0990 (slaodlo b 1) wings ouls e o
olis aslllas ol 3l ol 2ol .ais S dunglio wisg 428 55 )13 Lo jo
S, Hleys ol 0 a5 H. pylori Cighe 4 M ol 3l )3 a5 sl
Lai (YY) el 00,8 lowy 2alS e 5 S ye (e el 00l ploxil
A wioly (lid Fgdg 4 D yaegS adlllas S 4o (Y1) oS 4
o 58 it 0 Sl 5 5 W6 ooy H. pylori i
AL 5 988 o il s oy oo sl o 5| o
(2014) Hughes Slallae zuls .(YF) S oo by (ialidl 5 oo
Oloyer yuals oaias Lad VAT ans algle olliiog S S (59,
4 dlio opl odiig g ol 009 a3 3lgs slaps ) g L8 Al o0l
Lo o H. pylori Cigae by ools 4 andjlgd o035 45 dwy dox oyl
H. sl iSata, 1y ols Do als ¥ 51 5y 5 <o
2 golS s Olgll a8 Sl 51(YD) el 00,8 lgie pylori
I PR NS B NE N g
Slallas ol ansly B8 SoSisl (5 low 10 sote i Ylaio|
i 9 IL-6 mhaw (o YU oaims a8 deni! Ios 56 Koo
(8 ol oS )leg) (peptide natriuretic) B g5 S5 ygs 5L
e Sladige 4 oS 555 39,2 (Srlen 4 Mive e 09>

(“) Canl o0dg. ‘&oﬁ 059” CagA

gl 4 Cuoglido g ulis
@l Jelse ot 3 (S0 (R) Glgmdl ) Cuanglie
ovgike Cobis g H. pylori o L .(Y) Cul 90 £65 ogide Culio

Cabs a4 s ol o H. pylori Sigac gl a5 0l asiee

(o) VY blde 10 a0 #Y) 0 oS o3l 5l iy qusindo

AN

—omd 4 e ol 3l 5l s, B g 10 AT oals 00 e
—Cigre S 4y dnel> (o (Wog (69 ,Sles g4 EN S jp—
O H. pylori 4 Yo oyl Loy .ol 039y H. pylori 5 il sls
2 @Sl Sluld jph (9 (o med @dle sl S
6O as P lgie 4y ol il e il bl Jisgiog puls
250 gl e Gl g oad wSll pw g
adllae Wiz sloosls ¢ calizee Slislejl 5 Jol> mls axs
g H.pylori SSaiy 6 kel ,as 5l a8 cul ool ojlas 5JGHb
(;'“-J" azu )l gl b awslie jo o SO e Sgue
el 039: 48,0 4y g5k g AL g 2l (63 ,Shes (D
S a3l o Ohles 3l (P p 0 (momed e S5 p Yo
OYN0NN) sl oiss aseine JolS™ sk 5000 H. pylori
Sl (6,556 wiz P S (GERD) odso (oS3, (5 5lows
] 4 ymie g 00 (50 B 4 odme sl WSOy ) 4y e 4
ke 9 A3l 398 oo il 5 (jgm iile (edle g (S8
bls )| ol S o35 9 H. pylori gei oS by GERD
Ol by o0 S5 4y o2y GERD g H. pylori isie oy 330
Mo hlows LT &Sl 050 50 gabad azms ¢ JoiS vl J>
el g8 e Lo b 4l GRED oMo (sl jls H. pylori igac
Sl 00l ULMA-’ )5)4‘ L B oo lbl?u‘ Sllas (‘Q,Y‘) 0)4.\4‘5,0.1 |)
3 2098 o0 GERD 0l oy 4y yoxio H. pylori Cigac loys oS
o H. pylori Cigae yo 385 bl oo lid a5 glaay Lo
5 S by some (9551 il 4 axg5 b a5 cuwl ol GERD
a5 00l yieS o131 5 GERD amwsgs o] 51 ol oare apul o
el 5y Slagian 59T 5 Db (650 (5 5lons sl 09l oz S
adle fons Cely Cunl e ST aly oS il ol SIS el
PR SS 6[.95*»)[55&4] &9......4 u.cl.a | ugo.o 9 oas GERD

Sz Hopylori Sighe | gy o065 7,5 o o
o a5 1, s s latils § s s g o)
ol gl b ol (S H. pylori Chd> > o
S99k Jlesxt ey g adl LLsjl o ()ls8 )5 9 s (Sojolse
w23 g )| 3 556 Cot g et |y ()15 ) lacs Lo Sl sl
Sigmess hans Gilow 5o ol i &5l Jb o ol
Salpd Cawl oud ateie WS Sy pdem 97 05 5 S
Py 4l Jlas sl Sew ML pylori a5 ains g0 oLid o3

s lon ool a4 Sglie b 5 ools Lialidl 1, sl (g jis,S



o195 ol I gz slacighe b o) phby 5Tl bLS )| | o) lS0n g (90 Sozxo

(MetS) S gabio 0y

s Pzl lacgome L (MetS) SJgbe o0

slacs o sl oz g5l 5l (o plyie 4 g 0ad ol Sglie
A58 (Beem ol lacs o (rizmen 9 (Bl s i
4 Cuwglan pyaiw 9 X pydiw laie 4 a5 MetS 090 0 485
Jo 3 olar ol > sy ol w05 o 5L i (ol
YY) ced ailis eges Codls 42 g BB L 5 00 ol
K Olsie 4 S g5k 009yl je e IR & MetS (V'Y
9 3 H. pylori yizean 5gi oo 451 MetS 55 (slopandlSe
Jolo zuls ol 8 Lo MetS aswgs ;o a5 sl (slaypundlSes
o059y MetS ¢ H. pylori cisie Sl e Kl calies Slalllas |
oy L. pylori Sigie (r 098l LL3 I Slo (603 g wale 5
b bajarw opl blojl saims lad aaled ol .ol MetS 4 IR
—omd Jiegl (B ¥ g5 Gugiale Cobs Led ) olacs e
(NAFLD) (ISJé o 55 (slom M 55 b (o
038 FH9,e (o8 slocs lews g (Nonalcoholic fatty liver disease)

Yeof Juo 0 )b odel lp (Ve +#) () Ken g Nabipour
b wisly 13 Jbj)loee |, MetS o H. pylori Zisae oy bls )
o3 b awslie o H pylori a5 03gl] 09,5 a5 ols oLz bl o)
Chen .(Y¥) w,ls 1,3 MetS 4, Mol (6 ym0 j0 iy ol VO ol
ua..m 9 o)j‘ 6“*"‘“" S )‘ oolazwl l; N -\0) u‘)&.db 9
oogll 81,3l Jo MetS Egus a5 Wlosls \lid H. pylori S5 59) g
3 SV )5 9 050 iz 90 40 0 00gll 8 ol 3l s H. pylori 4
—aly, o bl L(VF) s S 5158 1) IR o H. pylori ¢y bLS |
H. pylori cisae 31 o)l jekaie a4 MetS Sy g H. pylori oS
8 R (sin 030 Dlgy ol (e 0 MetS i lew »
Sl alex ) adlge 4w a5 o lid Gialejl ol 5l Jol> b
JsyudS-HDL mhaw 5 Slginls § Sy (555 JLid dowdly
Sguge H. pylori &S aiyy i) aa a3l ey a0l polie b avslas o
(oS oy

2 H pylori Cighe Jeil (2 g cod (55950 dlio

sl Jls 5 (V1Y) ol Kea g Chen lawg a5 NAFLD (5 o
A Gl comnilla (goaims i o9 4 Sl 0al Dl S5
D0 &8 Lo NAFLD (5 lows drwgs o H. pylori Cigae )| lawgs

@S ki 53 NAFLD (jler axwgs | (soe (250 Olyse & IR

OOA

o Sl 1 Sl TV 385 5550 Sl allin 5,
oogl ol 8l jo el a4y Caglin b5l Sibwgan Jue jo s Sae
rhie SJUT can o 009l e o8l & Cos H. pylori Cigae 4
— 52 (Mo 55 (Yo F) e g Yang (V) 0l 358
3o 58 YYAD aslllas U 1y cbs g H pylori Cisae (0 1y ()l
itz (pl b gaen g 50,8 5155 Jlo VA-AD i odgusne
H Cisae (YY) 0l (5158 ain (pbiore Jawg polin zls
Ohlo 5> SeoundS J 505" (0l 5oy 2y (g l0 sixe y5bo 4 pylori
S slite & SR8 e il 5 ol S3m S & Vis
a5 WS aseie gl 4 Cuwglie o M pylori Jleix| i
Se g 039 yiiew H. pylori igie 4 M (Lo ;0 Sebd ot
3529 Cydgudl 4y Canglie by H. pylori Zisae o Culie (Ser
&S Gl Sygo ol 4 00l Slgiian 0gall panslSe (YA YY) o)l
Toll-like (gbooss 5 yais Jlad el H. pylori glaay Sls Lsed
e 5o e S s sla Jshu 5 3lag Sle o (el oS receptor
R coles 10 9 07 @08 (5 Sy 4 oo Lilaio g 0ud
555 005 1 iyl oS s cns slocledl 5 355 o
909,5 jlee gl 00355 3 (i pe 920055 gl yand Bk I,

(1) Wb o gl 4y Sl pas g Caglio ay e Llate

<ebs o H. pylori Zighe (rn 3 gxe LLS )| 392 085 e
Gl Jeo 0l 092y Sl IS 9090 (pl p p (e (o U
) ey S s e sl 5 Sglite b s S
3,5 9539 alizea iolosl .l calisee Slinlesl o H. pylori S
b e 2alS 18 H pylori SSais y owie Ol il gyl piis a5
pas g bl |l pac s las Koo gla i )l55 Ll cilos )7 i )55
aolgs . (1,0),79) cul aSasy ) slam g 8 cbs g IR mdaws poss
Sl S3b0 hless o Chgae 4y Sl ialidl e 00
Sl (Koo Colys Jags 0l W Jokoo g Jlj9082  casl (sla DL
Golew S50 Bk slans ol58lly H. pylori cigac a5 5 8 Coslu>
e e g B R
3o Cogae e o H. pylori jeml 3uiglS sli5 )l el sl San
@ e Sl (Son S5 pucdplie jodd (pizmes 9 03
ol Gl a5 ool SiplE weSee o glewd Sl
4 Mo A3l sl g odle S o oy W3l AL pylori (gl y3elS
» Bisstem Go3sl (o o sidem N0 oLl 4 e b
(V10) 0,5 oo )8 s o Laome



Wwaq o3l |5 s lea v L ol (Ko ol Ses Al

il 3 VIDL-C g o2 g, 4 0 5 00 0.5 (SCDI)
Zigie tan yoog, Jobss 4 4 b (F S2) WS oo g |y 05
(YY) 098 50 50,165 las loam 41 e Sl Sew H. pylori
a5 WS laie 09> (5590 Alde yo 55 (V4 19) )] Ken g Chen
GxSL cpl 4 oS ool 8l @y s H. pylori G?%JT 4 M ol 3

Y A) siaes NAFLD a5 il s yiden edicians 03]

H Cighe e il 00isS 0wl 55 g0l s Olalllae g o0l
Oli8l el Wilgs oo H. pylori Cigac . ul 0593 IR assgi o pylori
oz ) Ao (o 55516 el 500 ol 42,9 b (a5 et
IKK/NF- ol Jled el o] Célae g ools ioli3l, TNF- o IL-6
ONoe yzeads H. pylori Zishe 595 o0 IR 4y oo a5 00l kB
e o5 035 fgm oot 3ol sl | s (g 3 e
(desaturase CoA stearoyl) CoA- s sl 3ljsxlus cudled ol53l

Ghrelin

~ AMPK

b
p *

vLDL-C LDL-C|

IKK/NF-kB JNK

e

&

&

! Sy = NAFLD
Lept[n g SREBPI

e "8 PPAR TG | P
" = i i
Adiponectin 5 FFA. ROS E E
= = o '

permeabila I_\_'T

AYA)NAFLD (s o ;o H. pylori Cigae Jloix! s F JSCh

Proposed entrance of Hp in CNS

\‘_\ - p
A | e
Hp-infected CMJ P
circulated monocytes /// ==

“TROJAN HORSE” theory

[

S /\‘\D
Retrograde GIT
neural pathway

HpTin tragastric

(F+) aod oo s ONS | H. pylori 35,5 Sl (Sl jglas a5 (6,55 a3l Siilod iules B S5

IATAR)



o195 ol I gz slacighe b o) phby 5Tl bLS )| | o) lS0n g (90 Sozxo

S oo b el Sl g b Slacl g5, p (S sk
Sl 5 b 5G] Caliag 9 dnsd 50 Canl (S (050 Zigas
ogdle .o I8 15U b 2SL-AQP4 5 SLGFAQPA (o JsSse
b d SWIL H. pylori Ldg 55 0aS Jld (59 (ol »
anl amsly oSl oligslen » bldsis Ozl s

(FYFYF)

SaoSom | (6 320 S

—ee B s calllas Sl Jols bl 4 ax g L
ras Sl drngi )0 (Sede olse 5l (S p &S 0w,
(o 3Bl Al i SeSin | (§ e 45w alox
Sezg (Sye &S g H. pylori Cishe (o (5,10 sixe § Coe
Slail g 3o sloaiSw yiden (Sl 895l @5l w0l
H.pylori b (so50 Sigie (FA) col 039,15 5 330 G9)e
Mg HeS B S, o CagA e sbhasgw jea> 5
CoiemCagA slaay g aslice ;b ar.oowl (6550 a5 6l
2 33 ASly 5l sloasSn b oz ss LU sk & H. pylori
A il ol bl e Jld cisae 4 Mo (llene
s Hopyloris ey Sigas b SeaSn] (5500 35 YL
Ho oS cosl ol pr obyb o odds axslisy oS sk
—o o8 Sl cou |y slasil S (0,5 Jd L pylori
o3ls Lt dilises cldlas 1 ol mls elul 4 ams
chw d. pylori cigae SSain, 5l G ole il a5 oulls
ook IL-8 9 59y LDL Jo il dbodly Jg oS
H. cigie ay 039l o J;08 olilow 5l 5omb strsd S
AFALFALFF) sg cailonds giae aSw o oS pylori

Seidgilen o s lows

(IDA) cpol yi8 oosl

& H. pylori cigae b (IDA) o] a8 GQJ—I O bl

9 Blaser )Lu Q"JB‘ LS‘)" 144 JLA.AJ o el 00 uaM (5'?
Iy H. pylori Cigae 5 SG5l 000 S plS o bl o) Sen
I, IDA g H. pylori Cigae pm Jloiz! bl )| g s, ooy
» IDA g H. pylori Cigac oy bL3 1 (BY be) wols olas
—0¢) cal o aul alitre Sldllas jo GYLLS )5 9 S0sS
Qu .ol olai 1) byl ! Sail Olibss slass ax S1.(4Y
soali-s g0 anlllas 10 51 5Tl andllas G (Vo) ¢) o)) Sa o

bF -

59595 s low
prel TS ren

Jlss JSo nimls saio sloysiS o okig 4 yelill

B 8 Con | Lo sl 53 585 (g Vo ga0 oS ol Jie
S59,9 0059 pin (§olows SO el (g ylew (F) sl ool
T g a0 (o Sye g (el DL L a5 cl
Dby slasssi 5 ssheal by Sy, oo S50 5 ok
e SFUD slaailp g alidle Cuz oS el Glaasl o
S35l 50 (st G oo Gl oo S5z 4 e
oba1gG ol ol 5l oYL mlaw jgias .0l el il 6l
Ohlem (CSF) elxi-(s330 mle ;o TNF-0 ¢ 11-8 H. pylori
H lawg ool W Sl muly o H. pylori a5 034)] (5 500131
Ll H. pylori sy & ol 1 (6 lows drwgs odimo Lis pylori
Cany Sy S Slallle 5 5l Lol gl b Sledlbl
Ohlam & gl 5 (GBLD Cundy (o3, Ses byl
s wis,S caslin H. pylori sSaiy, 5l o |, Syl
WS s H. pylori ) b cpeye B9 51 o yiwlS (FY) o)l
cble ldl amss 5o 5 e 0 B omelyy cdile plie
Jloy ol b gy (ettapugen Sl 098 oo (ttangen
S sl S ey e 5 Siaran e
ol il o cinis 5lh ST 4 Sie ole jie o
S el Ko ge5lamnST slaca ans e olis Sledl

(FVLFF) ol palilT 6 lom S piy g £9,0 By (sl
o 39 5wl Jdlo (g 5lo

w0z (Sl S (MS) e 9,800 Jedle (6 5be

3 oigd andies 5 cpile Dluld b el 953 o5 551 win
Jo5 sk 4 59 MS (6 len (65500u] el CNS s
Jelse alaz TPV LR TS el sois aslil
ol aBlils (glan (nl 8BS Sbml Jelse (lyie @ ¢ 09,500
9o Jole Glgie 4y H. pylori « 09,500 Jolse b jo .conl
by 5 £ b o ool ol o 428, B 5 (6 o S
—Chgae (FV PP LFF) 0o oo 0ol MS jo 5 )le3 o5de (YL
-5l drwgs slo,gS S, 5l (o lgie & H. pylori sla
ol Jel bl g el oals aslis (AQP4) ¥ oy jaslsST
Ho oSaiy, 5l e olhlem Cordg dgugn 00iaS aoli Olalllas



1aa o3 5 o les vE b ol (Ko colits Sae s

—ESW o slagys ST g H. pylori by aS ol oo 0dgs
Siler SESH it b ks amsie 25T Lo
bodgigiesl jo 1, CagA yi&5g, dH. pylori 4y o5gJ ITP
H. pylori & 0391 l,less jo a5 Jl> ;0 58,5 olwliss
ol 3o peddore ais olwlid 05095 ITP a4y M as
sloygl ade 1y oads adey JUslS gie slagoli gl a5 wisls
oSN mhw ;o ouls oLy GP IIb/Illa G H. pylori
i cases lis mlt pl A Jb o aes o STy
locsSy mlow slagjsl g H. pylori <lizl (e JsSse
Rl sisSTy sl il ) olhs)len b Lol wol
JAeN) A ABY) 5,05 1,8 sl 5l sladle yo a0 Lilase
oYL sl Sos H. pylori igae w0l (sl gl 5l
0old s | laslg ,Slllacamgion a4 bgyye Foy oS
ool plas yil andllas 0gd basol ulgl LS cels 5
30 5,5 b o slecawgise o FeyR II B Ly oS
UialS (ogs oogll H. pylori ay a5 IPT & Me ol Lo
geess Sl sl S Ho pylori opl ol .casl 00,5 oy
51 sy Sle/lacamsisge 4 bgiywe Foy oni 8 VL
(B 035 talS i 51 ,L

BI2 (yolizg SgacS

o231 ot gl ST 5l (65l 23155 BI2 (aliy g
Lahner .0¢3 oo DNA w4 jouie a5 ol pladl s 5o
BI2 folivs oo el g ot U5 Q012) ol Sam 5
Wbt Seilottcms (o) o o 1y H pylori Sogas
shizl 51 SO et gar 250l Lid lawn YEOF L axdllas
OB s s 5l n 9 Sl BIZ (g e olie jnne oges
S5 BI2Z Gy e oml gsbe om bl
Slosls slas 1y Ho pylori Cigae by ol o p s (i gogd
ghe 2ol 5 BI2 (elny (oo mhaw (alid) rizpen
o ()15 H. pylori (G5 ada ) 5l Geiimngoasd (o8 o
(O+,0M,08) el

SSgae o oslo oy b8 slacand ;o a5 jshiles
o g Sl LI 0 e je S wlEL ol & H. pylori
Ol 398 o0 mmn A5 g odae Sl w5 )0 S

O (e (S50 5l el plie Cenl bLS,I o
Ll aBlsb Ho pylori Cogae ¢ B12 polyg 0guaS

N

Lol plewl IDA g H. pylori Cigae y bLS )| )y jslaie 4
Slaole;l g (5;51.45&] lawg H. pylori Cogae aslllas O o
a0 Mie Glhlew o] j0 45 09 0 eols e  (Sojglgiann
Cigae )0 asdllas Vo o aid oailxiS cdse b s g 0das o3
0ud 2l 05l (b S 5 (Su3gly e lislesl L H. pylori
IDA 4, Myl oz ioli8loaims las ol 5 ylicelol b ool .50y
b | adlllas (OF) 09 H. pylori Cigae 4 Mo oyl jlows 0
(OB) sl 004 IDA g H. pylori Cisae 4y bl oassS ol
H  sSass; 5l an IDA @ M hlen Cundy dgup
5500 Sldllhs o ol sla Lo 5l solawl 9 pylori

(DY) cewl ool 0l

-~ IDA 4 oo il s> 5,0 1 H. pylori
Co S Lo 4 Wlgs o ol BT 1ol38) conss ol
DAL o pyi Wginl g eane 155 (5 Lo (U5l 500
H. pylori s zSLCagA 1559, a5 Cawl onlds aseine LU
Cdx s le 8 i (olin op il Solen 5l pal iz o
o Lol 8L as, Jsb yo H. pylori lawgs ol
Oldlas )0 IDA ¢ H. pylori bls,l aod> job 4 .0uS oo
o e Jesdl s pols 50 g cwl oud coll calizxe
Mis ollewm o0 H. pylori Cigae SSaiy, (e g Lol
ABV,BY) S o oylaw |, IDA

(ITP) (Fwos| Sy g gun 9 35 (51599 593

Sbgran] ol 423 o5 ol Sty gisgng 5 5lhg 9

O9elgl Setygimgiog B Slisiys 9 hsg Selgtwses
pAe Dygo 40 dS Cawl dslder PLST S g0 Ll
Dy se hnog ol Aonl (glwgeg i b s bV ez
V499 Jlo 0 ITP ¢ H. pylori Cosae oy blsyl 5l 0,50 (4l
Lo bl iy jo ool piiie OYe (o 0l caogs Lilowl o
—re ili8l g 00,5 I (Sen (pl g0l B o g
SVH. pylori Cigae (gilwiySada,y S50 eSS slass o g)ls
O Ve B oo V8 g Ll o aspo Ve B as,o YY

L8F ,0¢) cusl ous oamline Lis bl S0

o [ ITP il youai> &,k 51 H. pylori
Soee addi o)lye Clis 45,8 G aws oo 18 506
Jlite 5 5STy (Shg b slagob gl a5 el ol



(90 doxo

G155 ol 5| gy scighe b sply »25TpSele LU, | ol )iSen s

& e Hoopylori cigae b oo Co pwlf o )l
mho Wl a5 ool oasme Jlo,b sl ol o5

ITP .(ron Deficiency Anemia) IDA 1o bls,l 4 ,=is

SgeS g

Purpura)

(Idiopathic Thrombocytopenic

Cdz uals 4 o aS 00 S oy malS g0 sle,euS

S Jisl slagasilSa (¢

wMSF S j0 09d o H. pylori Cogae LB12 oyl

ol ol

dlI
I
syppieyd bunenup
Jsuiebe g saphooyduwd|
Aq sa1poqaueainy fousidysp
A €149 Uleyp
sapooyduwiA] 1 pue g yum \|F
AJAIPE3I0INE UM LOROUNy
218 uweya
sa)Aoouow paseasou] 0 vondiose
¢ passeasaq
gInyoy kioyqul o ‘ !
mﬂ,.momg uﬁ faeden | sopey st jo
Jnddobeyd paoueyu3 P
aImyfo4 Joydesas | | Sebeydosew |r
Aoyquuijo | | Pue sfdouow SIFD [esaved
uonenGalumoq 40 uonenpy 40 uompnasag
S10128) 0UBJMIIA ./ \ ﬁ
10 sousnbes proecEiLe pue (3t L (115911 vomayu, Lopid 1
suRj0.doak (B aoepns spRield aouejeq Jojdadal au1 yum s13(gns] LM pRjeosse
U3amiaq ADILIW 1ejnJsjop #24 10 UonENpPo Aupgndadsns anauag snuasebued

val

S[AR| WNIAS
by 4N L

uondiosqe

UOI| paseanag

A

+4 0 3
LOY) UOISIAAUOD
ol paseaInsg

A
spasebued

0] pagenosse Hd
ouiseb pesesnul

uondiosge
uoJ! peseaidsg

UIL3J01Ie) i

pue ugjsen

150y woy uod sjpAa| uipinday
10 uonisinbay pasealu]

Buipsaig
U pue
SUOISDIB0.I}Y

(B0 ) 05 o0 H. pylori Sigie bt Syiglgilen b lom o bl 4y zeie &5 Jlaio| laguilSe £ S

OFY



1waq o3l |5 s lea v gl ol (g olisios See Alone

ool oty H pylori Jleis! qundlSe andS Jlo cpaus

ool 3513 oy 2 9590 s Lo

S ol

b Wi cnl (ig g as 0 ) Lo oS Slnje ples ]
oyl 1y Sas JleS wil ooges

&L o Byl
ulf..\w}.' cj..ol:> daJllao ﬁl:;u‘ 59 FEII IV ﬁl:;u‘ ‘:La)l.w
Al ox8le olay aigS

Referance

Park SK. Extra-digestive Manifestations of Helicobacter
pylori  Infection-An  Overview. Extradigestive
Manifestations of Helicobacter Pylori Infection: An
Overview. 2016:1. [DOI:10.5772/63226]

2. KatoM, Toda A, Yamamoto-Honda R, Arase Y, Sone H.
Association between Helicobacter pylori infection,
eradication and diabetes mellitus. Journal of diabetes
investigation. 2019;10(5):1341-6.
[DOL:10.1111/di.13011] [PMID] [PMCID]

3. Darvishi M, Ziari K, Mohebbi H, Alizadeh K. Association
between iron deficiency anemia and Helicobacter pylori
infection among children under six years in Iran. Acta
Medica Iranica. 2015:220-4.

4. Foroutan M, Loloei B, Irvani S, Azargashb E. Accuracy
of rapid urease test in diagnosing Helicobacter pylori
infection in patients using NSAIDs. Saudi journal of
gastroenterology: official journal of the Saudi
Gastroenterology Association. 2010;16(2):110.
[DOI:10.4103/1319-3767.61238] [PMID] [PMCID]

5. Mentis A-FA, Boziki M, Grigoriadis N, Papavassiliou
AG. Helicobacter pylori infection and gastric cancer
biology: tempering a double-edged sword. Cellular and
Molecular  Life  Sciences.  2019;76(13):2477-86.
[DOI:10.1007/s00018-019-03044-1] [PMID]

6. Cover TL, Blaser MJ. Helicobacter pylori in health and
disease. Gastroenterology. 2009;136(6):1863-73.
[DOI:10.1053/.gastro.2009.01.073] [PMID] [PMCID]

7. Blaser MJ, Atherton JC. Helicobacter pylori persistence:
biology and disease. The Journal of clinical investigation.
2004;113(3):321-33. [DOI:10.1172/JCI20925] [PMID]
[PMCID]

8. Diaconu S, Predescu A, Moldoveanu A, Pop C,
Fierbinteanu-Braticevici C. Helicobacter pylori infection:
old and new. Journal of medicine and life. 2017;10(2):112.

oFY

Oolid andS o cpaiz [y calizes Dlalllas 5l Jol> gl

ol 5l gl o H pylori Cigae 136 g CIBo oxsa
H ol G555 )5 5 o) slos o b L o el
o flS (slo abox 5 (8155 lacs o 59 Sl pylori
gad) Cdl (sloghd wandjles o3 (S 03
odns logiw Sgisl g (Lymphoma) MALT saxe bl ol e
03 L)é?b.ﬂ.ﬁ 603» by LbdjLw U)‘ gs")d)l“"’*’ W&a 05“:‘59
Il s o 5| Sl b izt 625 (ol

9. Kao C-Y, Sheu B-S, Wu J-J. Helicobacter pylori

infection: An overview of bacterial virulence factors and
pathogenesis. Biomedical journal. 2016;39(1):14-23.
[DOI:10.1016/].bj.2015.06.002] [PMID] [PMCID]

10. Buzas GM. Metabolic consequences of Helicobacter
pylori infection and eradication. World journal of
gastroenterology: WIG. 2014;20(18):5226.
[DOI:10.3748/wjg.v20.118.5226] [PMID] [PMCID]

11. Franceschi F, Gasbarrini A, Polyzos SA, Kountouras J.
Extragastric ~ diseases and  Helicobacter  pylori.
Helicobacter. 2015;20:40-6. [DOI:10.1111/hel.12256]
[PMID]

12. Correa P, Piazuelo MB. Natural history of Helicobacter
pylori infection. Digestive and Liver Disease.
2008;40(7):490-6. [DOI:10.1016/1.d1d.2008.02.035]
[PMID] [PMCID]

13. Razavi A, Bagheri N, Azadegan-Dehkordi F, Shirzad M,
Rahimian G, Rafieian-Kopaei M, et al. Comparative
immune response in children and adults with H. pylori
infection. Journal of immunology research. 2015;2015.
[DOIL:10.1155/2015/315957] [PMID] [PMCID]

14. Crew KD, Neugut Al. Epidemiology of gastric cancer.
World journal of gastroenterology: WJG. 2006;12(3):354.
[DOI:10.3748/wjg.v12.i3.354] [PMID] [PMCID]

15. O'connor A, O'morain CA, Ford AC. Population
screening and treatment of Helicobacter pylori infection.
Nature Reviews Gastroenterology & Hepatology.
2017;14(4):230-40.  [DOI:10.1038/nrgastro.2016.195]
[PMID]

16. Sato M, Miura K, Kageyama C, Sakac H, Obayashi Y,
Kawahara Y, et al. Association of host immunity with
Helicobacter pylori infection in recurrent gastric cancer.
Infectious  agents and  cancer.  2019;14(1):4.
[DOI:10.1186/s13027-019-0221-1] [PMID] [PMCID]



https://doi.org/10.5772/63226
https://doi.org/10.1111/jdi.13011
https://www.ncbi.nlm.nih.gov/pubmed/30663265
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6717903
https://doi.org/10.4103/1319-3767.61238
https://www.ncbi.nlm.nih.gov/pubmed/20339181
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3016498
https://doi.org/10.1007/s00018-019-03044-1
https://www.ncbi.nlm.nih.gov/pubmed/30783683
https://doi.org/10.1053/j.gastro.2009.01.073
https://www.ncbi.nlm.nih.gov/pubmed/19457415
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3644425
https://doi.org/10.1172/JCI20925
https://www.ncbi.nlm.nih.gov/pubmed/14755326
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC324548
https://doi.org/10.1016/j.bj.2015.06.002
https://www.ncbi.nlm.nih.gov/pubmed/27105595
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6138426
https://doi.org/10.3748/wjg.v20.i18.5226
https://www.ncbi.nlm.nih.gov/pubmed/24833852
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4017037
https://doi.org/10.1111/hel.12256
https://www.ncbi.nlm.nih.gov/pubmed/26372824
https://doi.org/10.1016/j.dld.2008.02.035
https://www.ncbi.nlm.nih.gov/pubmed/18396115
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3142999
https://doi.org/10.1155/2015/315957
https://www.ncbi.nlm.nih.gov/pubmed/26495322
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606101
https://doi.org/10.3748/wjg.v12.i3.354
https://www.ncbi.nlm.nih.gov/pubmed/16489633
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4066052
https://doi.org/10.1038/nrgastro.2016.195
https://www.ncbi.nlm.nih.gov/pubmed/28053340
https://doi.org/10.1186/s13027-019-0221-1
https://www.ncbi.nlm.nih.gov/pubmed/30792753
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6371572

o195 ol I gz slacighe b o) phby 5Tl bLS )| | o) lS0n g (90 Sozxo

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Suerbaum S, Michetti P. Helicobacter pylori infection.
New England Journal of Medicine. 2002;347(15):1175-
86. [DOI:10.1056/NEJMra020542] [PMID]

Zullo A, Hassan C, De Francesco V, Repici A, Manta R,
Tomao S, et al. Helicobacter pylori and functional
dyspepsia: an unsolved issue? World Journal of
Gastroenterology: WIG. 2014;20(27):8957.

Qian B, Ma S, Shang L, Qian J, Zhang G. Effects of
Helicobacter pylori eradication on gastroesophageal
reflux  disease.  Helicobacter.  2011;16(4):255-65.
[DOI:10.1111/).1523-5378.2011.00846.x] [PMID]

Xie T, Cui X, Zheng H, Chen D, He L, Jiang B. Meta-
analysis: eradication of Helicobacter pylori infection is
associated with the development of endoscopic
gastroesophageal reflux disease. European Journal of
Gastroenterology & Hepatology. 2013;25(10):1195-205.
[DOI:10.1097/MEG.0b013e328363¢2c7] [PMID]

Sugimoto M, Uotani T, Ichikawa H, Andoh A, Furuta T.
Gastroesophageal reflux disease in time covering
eradication for all patients infected with Helicobacter
pylori in Japan. Digestion. 2016;93(1):24-31.
[DOI:10.1159/000441741] [PMID]

Manolakis A, Kapsoritakis AN, Potamianos SP. A review
of the postulated mechanisms concerning the association
of Helicobacter pylori with ischemic heart disease.
Helicobacter. 2007;12(4):287-97. [DOI:10.1111/1.1523-
5378.2007.00511.x] [PMID]

Wang J-W, Tseng K-L, Hsu C-N, Liang C-M, Tai W-C,
Ku M-K, et al. Association between Helicobacter pylori
eradication and the risk of coronary heart diseases. PLoS
One. 2018;13(1):¢0190219.

[DOL:10.1371/journal.pone.0190219] [PMID] [PMCID]

Lai C-Y, Yang T-Y, Lin C-L, Kao C-H. Helicobacter
pylori infection and the risk of acute coronary syndrome:
a nationwide retrospective cohort study. European Journal
of Clinical Microbiology & Infectious Diseases.
2015;34(1):69-74.  [DOI:10.1007/510096-014-2207-7]

[PMID]

Hughes WS. An Hypothesis: The Dramatic Decline in
Heart Attacks in the U nited S tates is Temporally Related
to the Decline in Duodenal Ulcer Disease and H
elicobacter pylori Infection. Helicobacter.
2014;19(3):239-41. [DOIL:10.1111/hel.12123] [PMID]

Eshraghian A, Eshraghian H, Ranjbar OG. Insulin
resistance and metabolic syndrome: is Helicobacter pylori
criminal? Minerva gastroenterologica e dietologica.
2011;57(4):379.

Yang GH, Wu JS, Yang YC, Huang YH, Lu FH, Chang
ClJ. Gastric H elicobacter pylori infection associated with
risk of diabetes mellitus, but not prediabetes. Journal of
Gastroenterology and Hepatology. 2014;29(10):1794-9.
[DOI:10.1111/jgh.12617] [PMID]

bF¥

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Razuka-Ebela D, Giupponi B, Franceschi F. Helicobacter
pylori and extragastric  diseases. Helicobacter.
2018;23:e12520. [DOI:10.1111/hel.12520] [PMID]

Goni E, Franceschi F. Helicobacter pylori and extragastric
diseases. Helicobacter. 2016;21:45-8.
[DOI:10.1111/hel.12340] [PMID]

He C, Yang Z, Lu N-H. Helicobacter pylori infection and
diabetes: is it a myth or fact? World Journal of
Gastroenterology: WIG. 2014;20(16):4607.
[DOI:10.3748/wjg.v20.116.4607] [PMID] [PMCID]

Plummer M, Franceschi S, Vignat J, Forman D, de Martel
C. Global burden of gastric cancer attributable to
Helicobacter pylori. International journal of cancer.
2015;136(2):487-90. [DOI:10.1002/ijc.28999] [PMID]

Albaker WI. Helicobacter pylori infection and its
relationship to metabolic syndrome: Is it a myth or fact?
Saudi journal of gastroenterology: official journal of the
Saudi Gastroenterology Association. 2011;17(3):165.
[DOI:10.4103/1319-3767.80377] [PMID] [PMCID]

Lim SH, Kim N, Kwon JW, Kim SE, Baik GH, Lee JY,
et al. Positive association between Helicobacter pylori
infection and metabolic syndrome in a Korean population:
a multicenter nationwide study. Digestive diseases and
sciences. 2019;64(8):2219-30. [DOI:10.1007/s10620-
019-05544-3] [PMID]

Nabipour I, Vahdat K, Jafari SM, Pazoki R, Sanjdideh Z.
The association of metabolic syndrome and Chlamydia
pneumoniae, Helicobacter pylori, cytomegalovirus, and
herpes simplex virus type 1: the Persian Gulf Healthy
Heart Study. Cardiovascular diabetology. 2006;5(1):25.
[DOI:10.1186/1475-2840-5-25] [PMID] [PMCID]

Chen TP, Hung HF, Chen MK, Lai HH, Hsu WF, Huang
KC, et al. Helicobacter pylori infection is positively
associated with metabolic syndrome in Taiwanese adults:
a cross-sectional study. Helicobacter. 2015;20(3):184-91.
[DOI:10.1111/hel.12190] [PMID]

Polyzos SA, Kountouras J, Zavos C, Deretzi G. The
association between Helicobacter pylori infection and
insulin resistance: a systematic review. Helicobacter.
2011;16(2):79-88. [DOI:10.1111/.1523-
5378.2011.00822.x] [PMID]

Chen Y-Y, Fang W-H, Wang C-C, Kao T-W, Chang Y-
W, Wu C-J, et al. Helicobacter pylori infection increases
risk of incident metabolic syndrome and diabetes: a cohort
study. PloS one. 2019;14(2):¢0208913.

[DOI:10.1371/journal.pone.0208913] [PMID] [PMCID]
Cheng D-d, He C, Ai H-h, Huang Y, Lu N-h. The possible
role of Helicobacter pylori infection in non-alcoholic fatty

liver disease. Frontiers in microbiology. 2017;8:743.
[DOI:10.3389/fmicb.2017.00743] [PMID] [PMCID]

. Bani¢ M, Franceschi F, Babi¢ Z, Gasbarrini A.

Extragastric M anifestations of H elicobacter pylori I
nfection. Helicobacter. 2012;17:49-55.
[DOIL:10.1111/5.1523-5378.2012.00983 x] [PMID]



https://doi.org/10.1056/NEJMra020542
https://www.ncbi.nlm.nih.gov/pubmed/12374879
https://doi.org/10.1111/j.1523-5378.2011.00846.x
https://www.ncbi.nlm.nih.gov/pubmed/21762264
https://doi.org/10.1097/MEG.0b013e328363e2c7
https://www.ncbi.nlm.nih.gov/pubmed/23839160
https://doi.org/10.1159/000441741
https://www.ncbi.nlm.nih.gov/pubmed/26789391
https://doi.org/10.1111/j.1523-5378.2007.00511.x
https://doi.org/10.1111/j.1523-5378.2007.00511.x
https://www.ncbi.nlm.nih.gov/pubmed/17669100
https://doi.org/10.1371/journal.pone.0190219
https://www.ncbi.nlm.nih.gov/pubmed/29293574
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5749777
https://doi.org/10.1007/s10096-014-2207-7
https://www.ncbi.nlm.nih.gov/pubmed/25063740
https://doi.org/10.1111/hel.12123
https://www.ncbi.nlm.nih.gov/pubmed/24689964
https://doi.org/10.1111/jgh.12617
https://www.ncbi.nlm.nih.gov/pubmed/24731067
https://doi.org/10.1111/hel.12520
https://www.ncbi.nlm.nih.gov/pubmed/30203590
https://doi.org/10.1111/hel.12340
https://www.ncbi.nlm.nih.gov/pubmed/27531539
https://doi.org/10.3748/wjg.v20.i16.4607
https://www.ncbi.nlm.nih.gov/pubmed/24782613
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4000497
https://doi.org/10.1002/ijc.28999
https://www.ncbi.nlm.nih.gov/pubmed/24889903
https://doi.org/10.4103/1319-3767.80377
https://www.ncbi.nlm.nih.gov/pubmed/21546717
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3122084
https://doi.org/10.1007/s10620-019-05544-3
https://doi.org/10.1007/s10620-019-05544-3
https://www.ncbi.nlm.nih.gov/pubmed/30852768
https://doi.org/10.1186/1475-2840-5-25
https://www.ncbi.nlm.nih.gov/pubmed/17140429
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1697801
https://doi.org/10.1111/hel.12190
https://www.ncbi.nlm.nih.gov/pubmed/25582223
https://doi.org/10.1111/j.1523-5378.2011.00822.x
https://doi.org/10.1111/j.1523-5378.2011.00822.x
https://www.ncbi.nlm.nih.gov/pubmed/21435084
https://doi.org/10.1371/journal.pone.0208913
https://www.ncbi.nlm.nih.gov/pubmed/30779804
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6380540
https://doi.org/10.3389/fmicb.2017.00743
https://www.ncbi.nlm.nih.gov/pubmed/28539915
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5423951
https://doi.org/10.1111/j.1523-5378.2012.00983.x
https://www.ncbi.nlm.nih.gov/pubmed/22958156

1waq o3l |5 s lea v gl ol (g olisios See Alone

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Doulberis M, Kotronis G, Thomann R, Polyzos SA,
Boziki M, Gialamprinou D, et al. Impact of Helicobacter
pylori on Alzheimer's disease: What do we know so far?
Helicobacter. 2018;23(1):e12454.
[DOI:10.1111/hel.12454] [PMID]

Kountouras J, Deretzi G, Gavalas E, Zavos C, Polyzos
SA, Kazakos E, et al. A proposed role of human defensins
in  Helicobacter pylori-related  neurodegenerative
disorders. Medical hypotheses. 2014;82(3):368-73.
[DOI:10.1016/j.mehy.2013.12.025] [PMID]

Roubaud Baudron C, Franceschi F, Salles N, Gasbarrini
A. Extragastric Diseases and H elicobacter pylori.
Helicobacter. 2013;18:44-51. [DOI:10.1111/hel.12077]

[PMID]

Dardiotis E, Tsouris Z, Mentis A-FA, Siokas V,
Michalopoulou A, Sokratous M, et al. H. pylori and
Parkinson's disease: meta-analyses including clinical
severity.  Clinical neurology and neurosurgery.
2018;175:16-24. [DOI:10.1016/j.clineuro.2018.09.039]
[PMID]

Alvarez-Arellano L, Maldonado-Bernal C. Helicobacter
pylori and neurological diseases: Married by the laws of
inflammation. World journal of gastrointestinal
pathophysiology. 2014;5(4):400.
[DOI:10.4291/wjgp.v5.14.400] [PMID] [PMCID]

Tan AH, Mahadeva S, Marras C, Thalha AM, Kiew CK,
Yeat CM, et al. Helicobacter pylori infection is associated
with worse severity of Parkinson's disease. Parkinsonism
& related disorders. 2015;21(3):221-5.
[DOI:10.1016/j.parkreldis.2014.12.009] [PMID]

Gavalas E, Kountouras J, Boziki M, Zavos C, Polyzos SA,
Vlachaki E, et al. Relationship between Helicobacter
pylori infection and multiple sclerosis. Annals of
gastroenterology: quarterly publication of the Hellenic
Society of Gastroenterology. 2015;28(3):353.

Gerges SE, Alosh TK, Khalil SH, El Din MMW.
Relevance of Helicobacter pylori infection in Egyptian
multiple sclerosis patients. The Egyptian Journal of
Neurology, Psychiatry and Neurosurgery. 2018;54(1):41.
[DOI:10.1186/s41983-018-0043-x] [PMID] [PMCID]

Shindler-Itskovitch T, Chodick G, Shalev V, Muhsen K.
Helicobacter pylori infection and prevalence of stroke.
Helicobacter. 2019;24(1):e12553.
[DOI:10.1111/hel.12553] [PMID]

XuZ,Wang H, Lin Y, Zhai Q, Sun W, Wang Z, et al. The
Impacts of Peptic Ulcer on Functional Outcomes of
Ischemic Stroke. Journal of Stroke and Cerebrovascular
Diseases. 2019;28(2):311-6.
[DOI:10.1016/].jstrokecerebrovasdis.2018.09.056]

[PMID]

Gravina AG, Zagari RM, De Musis C, Romano L,
Loguercio C, Romano M. Helicobacter pylori and
extragastric diseases: a review. World journal of

NN

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

gastroenterology. 2018;24(29):3204.
[DOI:10.3748/wjg.v24.i29.3204] [PMID] [PMCID]

Tsay F-W, Hsu P-I. H. pylori infection and extra-
gastroduodenal diseases. Journal of biomedical science.
2018;25(1):65. [DOI:10.1186/512929-018-0469-6]
[PMID] [PMCID]

Wong F, Rayner-Hartley E, Byrne MF. Extraintestinal
manifestations of Helicobacter pylori: a concise review.
World  journal of  gastroenterology: ~ WIG.
2014;20(34):11950.  [DOI:10.3748/wjg.v20.i134.11950]
[PMID] [PMCID]

Campuzano-Maya G. Hematologic manifestations of
Helicobacter pylori infection. World journal of
gastroenterology: WIG. 2014;20(36):12818.
[DOI:10.3748/wjg.v20.i36.12818] [PMID] [PMCID]

Qu X-H, Huang X-L, Xiong P, Zhu C-Y, Huang Y-L, Lu
L-G, et al. Does Helicobacter pylori infection play a role
in iron deficiency anemia? A meta-analysis. World journal
of gastroenterology: WIG. 2010;16(7):886.

Hou B, Zhang M, Liu M, Dai W, Lin Y, Li Y, et al.
Association of active Helicobacter pylori infection and
anemia in elderly males. BMC infectious diseases.
2019;19(1):228. [DOI:10.1186/s12879-019-3849-y]
[PMID] [PMCID]

Jackson SC, Beck P, Buret AG, O'Connor PM, Meddings
J, Pineo G, et al. Long term platelet responses to
Helicobacter pylori eradication in Canadian patients with
immune thrombocytopenic purpura. International journal
of hematology. 2008;88(2):212-8. [DOI:10.1007/s12185-
008-0138-8] [PMID]

Bai Y, Wang Z, Bai X, Yu Z, Cao L, Zhang W, et al.
Cross-reaction of antibody against Helicobacter pylori
urease B with platelet glycoprotein IIla and its
significance in the pathogenesis of immune
thrombocytopenic purpura. International journal of
hematology. 2009;89(2):142-9. [DOI:10.1007/s12185-
008-0247-4] [PMID]

Ravi K, Joseph J, Thomas DM. Helicobacter pylori
infection and vitamin B-12 deficiency-A cross sectional
study. Asian Journal of Medical Sciences. 2017;8(4):16-
20. [DOI:10.3126/ajms.v8i4.17280]

Lahner E, Persechino S, Annibale B. Micronutrients
(Other than iron) and Helicobacter pylori infection: a
systematic review. Helicobacter. 2012;17(1):1-15.
[DOI:10.1111/7.1523-5378.2011.00892.x] [PMID]

Kadhim G, Shikh M, Omar H, Ismail A. Vitamin B12
deficiency in Helicobacter pylori infected patients. Open
Access Library Journal. 2018;5(3):1-4.
[DOI:10.4236/0alib.1104172]



https://doi.org/10.1111/hel.12454
https://www.ncbi.nlm.nih.gov/pubmed/29181894
https://doi.org/10.1016/j.mehy.2013.12.025
https://www.ncbi.nlm.nih.gov/pubmed/24472867
https://doi.org/10.1111/hel.12077
https://www.ncbi.nlm.nih.gov/pubmed/24011245
https://doi.org/10.1016/j.clineuro.2018.09.039
https://www.ncbi.nlm.nih.gov/pubmed/30308319
https://doi.org/10.4291/wjgp.v5.i4.400
https://www.ncbi.nlm.nih.gov/pubmed/25400983
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4231504
https://doi.org/10.1016/j.parkreldis.2014.12.009
https://www.ncbi.nlm.nih.gov/pubmed/25560322
https://doi.org/10.1186/s41983-018-0043-x
https://www.ncbi.nlm.nih.gov/pubmed/30595647
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6290718
https://doi.org/10.1111/hel.12553
https://www.ncbi.nlm.nih.gov/pubmed/30431685
https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.09.056
https://www.ncbi.nlm.nih.gov/pubmed/30391329
https://doi.org/10.3748/wjg.v24.i29.3204
https://www.ncbi.nlm.nih.gov/pubmed/30090002
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6079286
https://doi.org/10.1186/s12929-018-0469-6
https://www.ncbi.nlm.nih.gov/pubmed/30157866
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6114542
https://doi.org/10.3748/wjg.v20.i34.11950
https://www.ncbi.nlm.nih.gov/pubmed/25232230
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4161781
https://doi.org/10.3748/wjg.v20.i36.12818
https://www.ncbi.nlm.nih.gov/pubmed/25278680
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4177465
https://doi.org/10.1186/s12879-019-3849-y
https://www.ncbi.nlm.nih.gov/pubmed/30836932
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6402101
https://doi.org/10.1007/s12185-008-0138-8
https://doi.org/10.1007/s12185-008-0138-8
https://www.ncbi.nlm.nih.gov/pubmed/18668306
https://doi.org/10.1007/s12185-008-0247-4
https://doi.org/10.1007/s12185-008-0247-4
https://www.ncbi.nlm.nih.gov/pubmed/19184277
https://doi.org/10.3126/ajms.v8i4.17280
https://doi.org/10.1111/j.1523-5378.2011.00892.x
https://www.ncbi.nlm.nih.gov/pubmed/22221610
https://doi.org/10.4236/oalib.1104172

	02-RA-ART-1058 (English) 
	10.30699/ijmm.14.6.543
	Introduction
	Materials and Methods
	Conclusion
	Acknowledgment
	Ethical considerations
	Funding and support
	Conflict of Interest


	02-RA-ART-1058 (Fa) 
	مقدمه
	روش پژوهش
	مطالعات نشان داده که تقریبا تمامی بیماران مبتلا به لنفوم گاستریک MALT آلوده به H. pylori بوده‌اند، یعنی عفونت حاصل از H. pylori بطور قابل توجهی خطر ابتلا به لنفوم گاستریک MALT را افزایش میدهد. بیمارانی که در مراحل اولیه بیماری هستند به احتمال زیاد با...
	نتیجه‌گیری
	سپاسگزاری
	تعارض در منافع


