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Abstract

Helicobacter pylori remains a major health problem worldwide, causing considerable morbidity and mortality due to peptic
ulcer disease and gastric cancer. These guidelines constitute an update of the previous "Recommendations on the diagnosis
and management of Helicobacter pylori infection” issued in 2014. They have been developed by a Task Force organized by the
Governing Board of the Polish Society of Gastroenterology. They discuss, with particular emphasis on new scientific data cov-
ering papers published since 2014: the epidemiology, clinical presentation, diagnostic principles and criteria for the diagnosis,
and recommendations for the treatment of H. pylori infection. The guidelines in particular determine which patients need to be
tested and treated for infection. The Task Force also discussed recommended treatment algorithms. Accordingly, a combination of
available evidence and consensus-based expert opinion were used to develop these best practice advice statements. It is worth
noting that guidelines are not mandatory to implement but they offer advice for pragmatic, relevant and achievable diagnostic
and treatment pathways based on established key treatment principles and using local knowledge and available resources to
guide regional practice.

Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).
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1. Methodology of recommendation

The following paper presents the latest recommen-
dations and the diagnostic and therapeutic guidelines
on Helicabacter pylori (H. pylori) infection by the Working
Group of the Polish Society of Gastroenterology. The rec-
ommendations concern: current methods of diagnosis and
treating H. pylori infection in people over 18 years of age.

They include the applicability of international guide-
lines and available epidemiological data and are adapt-
ed for the specifics of the Polish health care system. It
should be emphasised that the Polish recommendations
are not a faithful copy of the European guidelines. This
is due to differences in antibiotic sensitivity and the re-
gional incidence of gastric cancer. Therefore, according
to experts, it is necessary to optimise and adapt the rec-
ommendations for the population they are dedicated for.

1.1. Scope and purpose
of recommendations

1.1.1. Objectives

The aim of the guideline is to improve physicians’
knowledge of the prevalence and clinical significance
of H. pylori infection, to identify diagnostic methods,
and to present the appropriate management of infected
people according to the current state of knowledge. We
expect that the application of these recommendations
will translate into an increased disease diagnosis with
reduced diagnosis costs, as well as an impact on the
appropriate treatment of patients, especially in cases
of first-line treatment failure.

1.1.2. Health issues addressed in the
recommendations
The recommendations discuss in detail the health
problems related to the H. pylori infection:
A. Have the epidemiological data on H. pylori infection
changed significantly in recent years?
B. How does H. pyloriinfection occur?
C. What are the clinical consequences of chronic H. py-
lori infection?
D. What are the clinical manifestations (symptoms) of
H. pylori infection?
E. When and how to test patients for H. pylori infection?
F. Which drugs and for how long should be used for
H. pylori eradication?
G. How to evaluate the effectiveness of the treatment
provided?
H. How to manage the eradication failure?

1.1.3. Target population of patients to whom
the recommendations apply
The recommendations address the management of
male and female adult patients (over 18 years of age)
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with both symptomatic and asymptomatic H. pylori in-
fection.

1.1.4. Target andience

The guidelines are developed for all physicians, es-
pecially specialists in gastroenterology, internal medi-
cine and infectious diseases.

1.2. How recommendations are

developed?

The source data was searched in electronic data-
bases: PubMed, NCBI, Cochrane Library, ResearchGate,
Google Scholar, as well as in guidelines published on
the websites of international scientific societies (US, UK,
European: AGA, ACG, USNGC, NICE, UEG).

Only original studies (optimally prospective, ran-
domised, double-blind, controlled trials) and, in the
absence of such studies: studies with a lower rank of
evidence quality, up to observational and retrospective
studies, excluding case series and case reports) and
statistical reviews and meta-analyses were used to cre-
ate recommendations. Studies published in languages
other than Polish and English were excluded. Recom-
mendations were developed in accordance with the
recommendations of the Health Technology Protection
Agency, the AGREE Il methodology and the GRADE rec-
ommendation evaluation system were used to evaluate
and describe a recommendation. Patient management
questions were developed according to the PICO pro-
tocol [1, 2].

Recommendations were allocated a strength of
recommendation with an additional assessment of the
evidence level (discussed in Tables | and Il). The method
of making the final decisions involved a Delphi voting
system [3]. In addition, the acceptance of each state-
ment was discussed by a panel of experts (agreement
level, Table I11).

Each recommendation is discussed on the basis of
the scientific evidence used in its development (the link
between recommendations and scientific data).

1.2.1. Interpretation of recommendations
A graphical interpretation of an example recommen-
dation is shown below.
Each recommendation is accompanied by three
information:
B ‘ ion is defined |
document as strong or weak and based on GRADE,

— agreement level (rating scale).
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Table I. Determination of strength of the recommendation according to GRADE [1, 2]

Strenght of recommendation

Strong The benefits clearly outweigh the risks and burden, or vice versa. Usually in guidelines the recommendation formulated
as: “we recommend”.

Weak Benefits closely balanced with risks and burdens. Usually in guidelines the recommendation formulated as: “we suggest”.

Table Il. Evidence level (quality of evidence) of the recommendation according to GRADE [1, 2]

Evidence level (quality of evidence)

High One or more high-quality, well-conducted randomised controlled trials (RCTs) that provide consistent and directly usable
results.
This means that further research is very unlikely to affect the estimated effect.

Moderate RCTs but with important limitations (i.e. biased assessment of treatment effect, high patient loss during follow-up, lack of
blinding, unexplained heterogeneity), indirect evidence from similar (but not identical) study populations and studies with
very small numbers of patients or observed events (endpoints).

In addition, there is evidence from well-designed non-randomised controlled studies, well-designed analytical cohort
studies or from case-control studies, and from multiple case series with or without intervention.
This means that further research is likely to have an important impact on the estimated effect and could alter it.

Low Observational studies, typically of low quality due to error risk.
This means that further research will almost certainly have a significant impact on the estimated effect and will most likely
alter it.

Very low  The evidence is contradictory, of poor quality or lacking in results, so that the benefits and risks ratio cannot be
determined.
This means that any estimated effect is very uncertain as evidence or is unavailable or does not allow to formulate any
conclusions.

Table Ill. Scale determining the agreement level (rating scale) for the recommendations used in the vote [1]

Category Agreement level

A Full acceptance

B Acceptance with some objection
C Acceptance with serious objection
D Rejection with some objection

E Full rejection

If at least 80% of voters had chosen categories A or B, then the agreement level is high, otherwise it is low.

Example:
4.1. Recommendation 1

PR S O A N ) N

S - N
1 L}

RECOMMENDATION: on this basis, QUALITY OF EVIDENCE: on this ba-1 : Agreement level: strenght of rec-
the physicians will know whether :sis, the physicians will know the: :ommendation and the evidence:
they should/could use (strongrec-| 1quality of the scientific research1 : level, which are subject to voting:
ommendation) or whether they :supporting the power of recom-! :for agreement level. :
can consider using/but do not| 1 mendation. :
have to, they have the discretion

1
1
1
1
1
to use the given medicine. 1 1

r
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L

4.1.1. Voting: Agreement level < the result of the experts’ work on the given recommendation)
A —%; B—%; C—%; D - %; E— % « percentage of experts voting in favour of a recommendation (according to
Table I11).
Agreement level: < if > 80% of experts have voted for A and B then the agreement level is high, otherwise it is low.
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2. Introduction

Helicobacter pyloriis a Gram-negative micro-aero-
philic bacillus. To live, it requires oxygen in concentra-
tions less than atmospheric (around 20%). In a hostile
environment (low pH), it transforms into a cocci form
(not a spore form but a coccoid form, in which case
the bacterium does not multiply and is more difficult
to damage). It primarily resides on the surface of the
gastric mucosa, under the layer of mucus covering the
cells, where the conditions are more favourable. It gets
underneath this layer using the flagellate-covered cilia.
Mucinase, produced by the bacterium, liquefies mu-
cus, facilitating its movement. Helicobacter pylori also
produces urease, an enzyme that breaks down urea to
carbon dioxide and ammonia, causing the neutralisa-
tion of hydrochloric acid and an increase in pH in the
immediate vicinity of the bacterium, allowing it to sur-
vive in an acidic environment. Due to outer proteins and
lipopolysaccharides, it stably adheres to host cells and,
thanks to its complex antioxidant system, it defends
itself against attack by neutralising the oxygen free rad-
icals produced by neutrophils. If damage to the bacterial
DNA occurs, H. pyloriis equipped with an efficient re-
pair system. Vacuolising toxins and cytotoxic proteins
are responsible for the actual damage to host cells. The
first one (VacA) has the ability to form huge intracel-
lular vacuoles, leading to cell damage. The expression
of VacA, with varying degrees of activity, is shown by
40-60% of H. pylori strains. The activity of different al-
leles of VacA toxin influences its cytotoxicity, leading
directly and indirectly to the initiation of apoptosis in
host cells. By inducing the production of inflammato-
ry mediators, the CagA cytotoxic protein damages the
cytoskeleton, increasing further the ability of bacteria
to adhere to damaged cells. The most important role
of CagA is to interfere with the complex processes of
cell growth and differentiation and disrupt intracellular
signalling leading to cell transformation, making CagA
one of the best known oncogenes of bacterial origin. To
date, two subtypes of the protein have been described,
la and 2 a. The former, East Asian, is considered more
virulent, giving a stronger inflammatory response and
associated with greater likelihood of malignant trans-
formation. In Europe, including Poland, the less virulent,
western subtype is predominant [4-8].

2.1. Epidemiology

The main reservoir of bacteria is human. Helicobacter
pyloriinfection is common. It is estimated that 50% of the
world’s general population is infected, although of course
geographical and demographic differences are observed.
A recent systematic review and meta-analysis published
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in Gastroenterology by Hooi et al. proved that in Europe,
the prevalence of infection ranges from less than 40% of
the population in Scandinavian countries and Germany,
to more than 70% in Portugal. In Poland, the prevalence
of infection is estimated to be between 50% and 69%
with age variation [9]. Recent data published by tasze-
wicz et al. in 2002-2003, showed that approximately
84% of adults and 32% of children are infected, while
Szaflarska-Poptawska and Soroczyhska-Wrzyszcz using
a breath test found infection in 23.6% of young people
aged 13-17 years (data for 2008-2015) [10, 11].

Infection usually occurs in childhood or adolescence
via oral route. It is believed that the infection is usual-
ly lifelong. Although the dominant belief is that trans-
mission is most often from mother to child (or within
the family), there are no studies of sufficient quality to
justify, for example, family eradication or prevention of
infection [12].

2.2. Spectrum of symptoms and
complications of infection

The different virulence of different proteins and
toxins from different strains translates into a different
clinical picture of infection. An overwhelming proportion
(up to 80%) of infected people have no symptoms or,
importantly, no disease complications. Also, there are
no pathognomonic signs of infection. The most com-
mon diseases that may or may not be associated with
H. pylori infection include:

a) Dyspepsia
Dyspepsia is defined as epigastric pain, usually post-
prandial or meal-related, early satiety, postprandial
fullness. It affects up to 20% of the general popu-
lation. There are many reasons for the phenome-
non, and in countries with H. pylori infection rates
> 15% of the population, the infection is thought to
be such a common cause of symptoms (20-50% of
dyspepsia patients) that every patient requires its
exclusion [13].
b) Gastritis

Generally, H. pylori always causes an acute phase

of inflammation by damaging the gastric mucosa.

However, most often (in about 80% of cases) there

are no clear, acute or chronic disease symptomes. It

is known that most often the infection progresses

to the chronic phase, which is latent in up to 90%

of patients. Only 10-20% of people are symptomat-

ic, due to inflammation in the pre-pyloric stomach
area, gastrin overproduction and the development
of ulcers area (due to its separation from the pari-
etal cells). Approximately 5% of people develop ex-
tensive atrophic inflammation. It is a particular form
of inflammation that significantly increases the risk
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of gastric cancer development based on cell atrophy
and the occurrence of intestinal metaplasia followed
by dysplasia (Correa’s cascade) [14, 15].

¢) Peptic ulcer disease
An ulcer, i.e. a full-thickness defect in the mucosa,
exceeding the muscle layer and extending to the
submucosa or even deeper, is the consequence of
an imbalance between irritants (hydrochloric acid,
pepsin) and protective factors (a properly vascular-
ized and mucus-covered mucosa), the production
and function of which is affected by infection. The
H. pylori infection is responsible for about 75-90%
of duodenal ulcers and about 70% of gastric ulcers.
It results in hypergastrinemia, excessive production
of hydrochloric acid, damage to the mucus layer and
mucosa (development of a local inflammatory re-
sponse) and, finally, weakened defence processes.
All this leads to the development of ulcers [5, 14].

d) Stomach cancer
Thanks to numerous epidemiological, molecular and
animal studies and a wealth of data on the reduc-
tion of gastric cancer incidence in populations un-
dergoing eradication of H. pylori infection, it is now
recognised as a major aetiological factor of gastric
cancer. It is estimated that up to 90% of cases may
be caused by infection, which is considered both in-
testinal and diffused types [16, 17].

e) Gastric MALT lymphoma
Long-term immune system stimulation due to in-
fection is capable of leading to uncontrolled mono-
clonal proliferation and the development of gastric
MALT lymphoma. Approximately 90% of these arise
from infection (particularly with high VacA virulence
strains) and, interestingly, the first line of therapy
for malignant tumours is the treatment of H. pylori
infection.

f) Other diseases
Helicobacter pylori infection is associated with many
other diseases of different organs and systems.
Although many of these relationships still remain
hypothetical, a correlation between infection and
spontaneous thrombocytopenic purpura, iron and/or
vitamin B, , deficiency anaemia, as well as between
certain cancers (e.g. hepatocellular carcinoma),
myocardial infarction or asthma has been proven
to date. In 2020, the first review of meta-analyses
and systematic reviews on the association between
H. pyloriinfection and various diseases was pub-
lished in the British Medical Journal. 88 publications
were meticulously analysed (out of a baseline of
more than 3,000 considered), discussing both the
harmful and protective role of infection. Those ar-
eas where controversy still exists (e.g. cardiology)

were analysed [17]. Most such associations have
been proven in Asian studies, but there is also good
evidence of the association between the infection
and diseases of various systems (such as cancer,
diabetes, cirrhosis, Parkinson’s disease, myocardial
infarction, COPD or glaucoma), in Europe and in the
Western countries.

3. Indications for Helicobacter pylori
testing

3.1. Statement 1

Gastritis caused by Helicobacter pylori is infectious disease
regardless of the symptoms and complications.

Quality of evidence: high. Recommendation: not applicable.

3.1.1. Voting
A =90%; B —10%; C—0%; D — 0%; E — 0%.
Agreement level: high.

3.1.2. Discussion

Helicobacter pylori cannot be considered as a com-
mensal microbiota, as its presence in the stomach in-
duces inflammatory response of varying severity irre-
spective of the presence of ailments [18].

Indeed, the spectrum of symptoms and disease
consequences varies between patients and ranges
from asymptomatic forms to peptic ulcer disease and
gastric cancer, most often untreatable at the time of
diagnosis. Inflammation is caused by multiple mech-
anisms, induced both in gastric epithelial cells, which
are the site of first contact with the pathogen, and in
circulating immune cells recruited to the site of infec-
tion. Helicobacter pylori stimulates the production of
pro-inflammatory cytokines such as: IL-1, IL-6, IL-8, TNF
and RANTES [19]. On microscopic examination, chronic
active inflammation with infiltration of neutrophils and
mononuclear cells is observed. It has been shown that
the cure of H. pylori infection leads to withdrawal of
inflammatory lesions and restoration of normal mucosa,
provided irreversible changes have not occurred. It is
thought that some forms of mucosal atrophy may even
withdraw [20].

3.2. Statement 2

As all people infected with H. pylori should be offered
a treatment, it is crucial to establish clear indications for testing
for infections for which there is proven benefit from treatment.

Quality of evidence: high. Recommendation: not applicable.

3.2.1. Voting
A —100%; B—-0%; C—0%; D —0%; E - 0%.
Agreement level: high.

Gastroenterology Review 2023; 18 (3)
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3.2.2. Discussion

In real world, it is most important to distinguish
between indications for the diagnosis of infection and
indications for its eradication. Until recently, tests were
only performed for clinical indications (disease symp-
toms) and treatment was recommended for all those
found to be infected. Several guidelines with the sta-
tus of international recommendations have emerged
between 2014 and 2022, including a report by the
International Agency for Research on Cancer (IARC),
the WHO opinion, the so-called Kyoto consensus or
the Maastricht recommendations (fifth and sixth edi-
tions), which include world-known experts in the field
among their authors, in which the approach to mass
testing and eradication is changing [16, 21, 22]. While
in countries with a high risk of gastric cancer, it should
be recommended, for countries with an average or low
incidence (including Poland), unequivocal evidence for
the validity of such a procedure is lacking. Helicobacter
pylori infection is necessary but not sufficient for the
development of gastric cancer. In addition, the infection
has a protective effect in isolated but civilisation-rele-
vant diseases such as childhood obesity and asthma.
In the US, there are even stricter recommendations, is-
sued in 2017, where testing is not offered to patients
with vitamin B, , deficiency, with a family history of gas-
tric cancer or with hyperplastic polyps [23].

At stake in mass eradication, as mentioned, is a reduc-
tion in the incidence of gastric cancer (46-51% reduction
in Asian populations). In 2020, the results of two studies
prospectively evaluating the effectiveness of eradication
were published. A study published in Gut involving more
than 85% of the population of the Matsu Islands (China),
in which the incidence of post-interventional infection
decreased from 64.2% to 15% between 2004 and 2018,
showed that the incidence of gastric cancer decreased
by 53%. In a prospective randomised, placebo-controlled
study evaluating the effectiveness of H. pylori eradica-
tion in first-degree relatives of people with gastric can-
cer, from South Korea (New England Journal of Medicine),
eradication was shown to significantly reduce the risk of
cancer (by 45%) [24, 25]. The evidence for reductions in
incidence and mortality does not only extend to high-risk
countries. In an US retrospective cohort study, the effec-
tiveness of eradication in the prevention of gastric cancer
was proven, but again, the greatest benefit was for non-
white races. A Markov model developed in this country
to assess the cost and effectiveness of gastric cancer
screening confirmed these observations. Screening and
surveillance for abnormalities was only cost-effective in
black, Latin American and Asian individuals.

It should therefore be considered that, under Polish
conditions, patients with symptoms or diseases with
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a proven link to infection should be tested (Table IV)
and, most likely, all patients undergoing gastroscopy
(most indications include diseases that may be related,
even indirectly, to infection, although further studies
are needed to support this hypothesis). If infection due
to other causes is detected, the decision to eradicate
should be taken individually after discussion with the
patient.

At this stage, there is insufficient evidence for testing
the general population in Poland and Europe [24-28].

Table IV. Indications for testing and eradication of
H. pylori —a summary

Undiagnosed dyspepsia (“test and treat” strategy)

Dyspepsia — differential diagnosis

Atrophic gastritis

Gastric and/or duodenal peptic ulcer disease (also in medical
history)

After gastrectomy due to cancer

First-degree relatives of gastric cancer patients

Gastric lymphoma

Planned long-term treatment with non-steroidal anti-
inflammatory drugs including aspirin

Long-term PPI treatment™

Idiopathic thrombocytopenic purpura (ITP)

Unexplained iron deficiency anaemia

Deficiency of vitamin B,

Differential diagnosis of other diseases (coeliac disease,
Crohn’s)

Patient’s request™®

Post-treatment infection follow-up

*No proven beneficial population effect in this indication. PPl — proton pump
inhibitors.

3.3. Statement 3

Given the most common indications for gastroscopy and the
prevalence and universality of risk factors and complications
of H. pylori infection, a rapid urease test is suggested for every
patient undergoing gastroscopy. In patients treated with PPIs,
the decision to perform the test should be individualised.

Quality of evidence: very low. Recommendation: weak.

3.3.1. Voting
A—-40%; B-60%; C—0%; D—-0%; E—0%.
Agreement level: high.

3.3.2. Discussion

The H. pyloriinfection is a potentially curable cause
of dyspepsia, peptic ulcer disease or gastric cancer.
Indications for endoscopic diagnosis of infection vary
according to the risk of malignancy and previous ther-
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apies and include older age (> 50 yrs), male sex, the
presence of gastric cancer in first-degree relatives,
a pepsinogen I/l ratio < 3 or smoking [22, 29]. This
means that the majority of subjects with a suspect-
ed infection have an indication for gastroscopy. On
the other hand, the main indications for gastroscopy
are epigastric pain, dyspepsia, nausea and vomiting,
anaemia and overt gastrointestinal bleeding, followed
by reflux disease and cirrhosis surveillance. Thus, in
more than 80% of indications for gastroscopy, there
are, by definition, indications for a test for H. pylori.
Despite the lack of formal studies, many recommenda-
tions consider gastroscopy to be generally associated
with testing for infection and, according to European
experts, the procedure is incomplete without a test
[30]. Due to the possibility of false-negative results
during treatment with proton pump inhibitors (PPIs),
the indications for testing during therapy should be
determined on an individual basis.

3.4. Statement 4

In the diagnosis of undiagnosed or functional dyspepsia, first
H. pylori infection should be excluded.

Quality of evidence: high. Recommendation: strong.

3.4.1. Voting
A —60%; B —30%; C—10%; D — 0%; E — 0%.
Agreement level: high.

3.4.2. Discussion

A ‘test and treat’ strategy based on non-invasive
diagnostic testing for H. pylori infection, and treat-
ment in the event of a positive result, in countries with
high rates of H. pylori infection is considered a safe
and cost-effective strategy for managing patients
with symptoms of undiagnosed dyspepsia [31, 32].
A detailed discussion on the management of dyspep-
sia is the subject of separate recommendations and
is beyond the scope of this publication. However, it
should be emphasised that more than a dozen large,
good-quality prospective randomised controlled stud-
ies have confirmed the validity of such a management.
A 2019 network meta-analysis by Eusebi et al. which
included 15 randomised trials (6,162 patients), showed
that the strategy in question was the best among all
competing management strategies. It significantly re-
duces the need for gastroscopy (23% of patients in this
group required endoscopy) [33]. In simulation modelling
of different strategies, Beresniak et al. proved that the
‘test and treat’ strategy is twice as cheap as an endos-
copy-based strategy and 12.5% cheaper than a symp-
tomatic treatment strategy (treat symptoms first, test
for H. pylori later) [34].

3.5. Statement 5

In patients under 45 years of age with symptoms of dyspepsia,
without alarming symptoms, a non-invasive diagnosis for
H. pylori infection is recommended.

Quality of evidence: moderate. Recommendation: weak.

3.5.1. Voting
A—-90%; B—-10%; C—0%; D —0%; E — 0%.
Agreement level: high.

3.6. Statement 6

Upper gastrointestinal endoscopy with simultaneous testing

for H. pylori infection is indicated in patients with alarming
symptoms and in patients over 45 years of age with dyspeptic
symptoms, as well as in cases where the ‘test and treat’ strategy
has failed.

Quality of evidence: moderate. Recommendation: weak.

3.0.1. Voting
A—-90%; B—-10%; C—0%; D —0%; E - 0%.
Agreement level: high.

3.6.2. Discussion

Discussion of statements 5 and 6.

In clinical practice for the diagnosis of dyspepsia, we
can use non-invasive tests for the detection of H. pylo-
ri infection with proven and acceptable effectiveness.
The need for the test alone is not an indication for
gastroscopy. Depending on the geographical region,
the prevalence of gastric cancer in the population and
the epidemiology of other risk factors for organic upper
gastrointestinal disease, the age at which endoscopic
examination is recommended for patients with dyspep-
sia symptoms ranges from 45 to 60 years [22, 31-34].

Poland is one of the countries with a low incidence
of gastric cancer. According to the 2019 National Can-
cer Registry (NCR), 5,100 new cases were detected in
Poland (standardised incidence rate — 22/100,000),
and year-on-year the incidence is decreasing [35]. Still,
gastric cancer is diagnosed at advanced stages, when
treatment options are limited. Recent Polish data from
a nationwide study by Januszewicz et al. showed that
up to 6% of gastric cancers are missed (undiagnosed)
during the first diagnostic gastroscopy [36]. Although
the mean age at diagnosis of cancer in this study was
about 68 years, and the incidence is known to increase
with age, KRN data indicate that the first noticeable
increase in gastric cancer incidence is observed from
45 years of age onwards both in males and females
[35]. These data are consistent with recent large pop-
ulation-based studies published in 2022 in Nature and
Lancet analysing trends in gastric cancer incidence and
mortality from the ‘90s to estimated figures in 2040.

Gastroenterology Review 2023; 18 (3)
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An increase in incidence is seen from 45 years of age
onwards, particularly in females (the variation in age
groups is not as clear) [37, 38]. Therefore, given the lack
of population-based screening in Poland, the prevalence
of H. pylori infection and the high prevalence of other
risk factors for gastric cancer in patients with upper
gastrointestinal symptoms, despite the lack of scientif-
ic studies, we maintain our previous recommendation
to perform gastroscopy after 45 years of age [39, 40].

3.7. Statement 7

Suspicion and/or diagnosis of atrophic gastritis is an indication
for diagnosis of H. pylori infection.

Quality of evidence: high. Recommendation: strong.

3.7.1. Voting
A —100%; B — 0%; C—0%; D — 0%; E — 0%.
Agreement level: high.

3.7.2. Discussion

Helicobacter pyloriinfection is a predisposing factor
for the development of chronic atrophic gastritis. This,
in turn, is a recognised risk factor for gastric cancer [7,
14]. It has been shown that eradication of the infection
is most effective in terms of cancer prevention if car-
ried out before chronic atrophic inflammation develops
[41]. Even when atrophy occurs, eradication can reverse
the process and, at least to some extent, also stop the
progression from intestinal metaplasia into neoplastic
lesions [42]. For a detailed discussion of the relation-
ship between H. pylori and cancers arising from atrophic
gastritis, see ‘Prevention and public health’.

3.8. Statement 8

The indication for the diagnosis of H. pylori infection is gastric
and/or duodenal ulcer disease — active, inactive and complicated.

Quality of evidence: high. Recommendation: strong.

3.8.1. Voting
A —=100%; B = 0%; C = 0%; D — 0%; E - 0%.
Agreement level: high.

3.8.2. Discussion

The first references to a potentially pathogenic bac-
terium detected in mammalian stomachs appeared as
early as the end of the 19' century in Germany, Italy
and Poland (Walery Jaworowski, 1899) [43]. However, it
was not until the 1980s that B.J Marshall and J.R. War-
ren proved the link between Helicobacter infection and
gastritis symptoms, for which they were awarded the
Nobel Prize in Medicine in 2005, it became clear that
the aetiology of peptic ulcer disease is overwhelmingly

Gastroenterology Review 2023; 18 (3)

infectious and contagious [44]. The research from the
late second decade of the 21°* century confirms the
epidemiology of gastric and duodenal ulcer disease. It
is estimated that around 70-80% of gastric ulcers and
up to 90% of duodenal ulcers are caused by infection.
Eradication of H. pylori reduces the risk of their devel-
opment and, if they do occur, shortens healing time and
reduces the risk of recurrence [45, 46].

3.9. Statement 9

In patients diagnosed with gastric cancer or lymphoma, after
gastrectomy for cancer and among first-degree relatives of
gastric cancer patients, a diagnosis for H. pylori should be
performed.

Quality of evidence: high. Recommendation: strong.

3.9.1. Voting
A = 100%; B = 0%; C = 0%; D = 0%; E — 0%.
Agreement level: high.

3.9.2. Discussion

Helicobacter pylori is a recognised risk factor for gas-
tric cancer and lymphoma. Detailed relationships be-
tween infection and carcinogenesis are presented in the
discussion of steatment 2 and in the chapters ‘Introduc-
tion’, ‘Prevention’ and ‘Public health’. In this discussion,
it is worth citing the results of three good-quality stud-
ies published in the New England Journal of Medicine,
Gut and Gastroenterology. The first study, by Choi et al.
2020, looked at first-degree relatives of gastric cancer
patients [25]. In this single-centre, double-blind, pla-
cebo-controlled study, H. pylori-infected relatives were
subjected to eradication or followed up (after placebo
administration). After a mean follow-up of 9.2 years,
eradication was shown to more than double (HR = 0.45,
p = 0.03) the risk of gastric cancer. Furthermore, half of
the cancer patients were found to have a chronic in-
fection. In a study, Chiang et al. assessed the impact
of mass eradication on gastric cancer incidence and
mortality [24]. Eradication began throughout the study
area in 2004 and continued until 2018. During this time,
six rounds of eradication took place. Again, this study
showed a reduction of more than half (53% reduction,
p < 0.001) in cancer incidence compared to pre-erad-
ication data. The mortality rates have decreased by
25%. The most recent study, Yan et al. 2022, was an
update after more than 26 years of a study evaluating
the effect of eradication on gastric cancer prevention
[47]. Patients were originally subjected to eradication in
1994 and their fate was now analysed after several de-
cades of regular follow-up and endoscopic surveillance.
The eradication group had a 43% lower risk of cancer,
and when those without pre-cancerous lesions on index
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gastroscopy were assessed, the risk was lower by 63%.
These findings are consistent with previous research.

3.10. Statement 10

Chronic use of non-steroidal anti-inflammatory drugs (NSAIDs)
including aspirin and other antiplatelet drugs with coexisting
H. pylori infection promotes the development of gastric ulcers.
Patients starting therapy with these drugs, or undergoing
treatment, should have a diagnosis for H. pylori performed.

Quality of evidence: high. Recommendation: strong.

3.10.1. Voting
A —80%; B—10%; C—10%; D — 0%; E — 0%.
Agreement level: high.

3.10.2. Discussion

Non-steroidal anti-inflammatory drugs (NSAIDs)
including aspirin (ASA) still are an independent risk
factors for peptic ulcer disease and its complications
[48]. Some studies have also shown that patients with
H. pylori infection using NSAIDs have a higher risk of
developing the disease than uninfected patients, and
the risk of ulcer bleeding is even several times higher
in these patients [49]. The greatest benefit of erad-
ication was shown in the group of patients prior to
starting long-term NSAIDs treatment, whereas in those
already treated, the risk of developing peptic ulcer dis-
ease was comparable to that of patients not subject-
ed to eradication [50]. Nevertheless, in recent years,
eradication has also been shown to reduce the risk of
ulcer recurrence in NSAIDs-treated patients [51]. There-
fore, eradication is indicated in patients with a history
of gastric and duodenal ulcers and using NSAIDs. In
2022, the results of the HEAT study, which evaluated
the effect of H. pylori eradication in the primary pre-
vention of upper gastrointestinal ulcer bleeding, were
published in Lancet [52]. This was a prospective, ran-
domised, placebo-controlled study in patients over
60 years of age. Eradication has been shown to reduce
the risk of bleeding by 2.5 times in the first 2.5 years
post eradication, and then this effect disappears. This
is the first observation of its kind, shedding completely
new light on the seemingly familiar and certain issue
of reducing the risk of ulcer complications through
H. pylori eradication. This may partly explain the ob-
servations of clinicians who encounter a high number
of complications in daily practice, although of course
the findings need to be confirmed.

Antiplatelets other than aspirin are unlikely to in-
crease the risk of ulcer bleeding in patients without
H. pylori infection, whereas the risk of ulcer bleeding
in patients with H. pylori infection was significantly
increased in patients on combination therapy: ASA +

NSAID (OR = 5.85). Thus, prior to the initiation of an-
ticoagulant and/or antiplatelet treatment, as a general
rule the diagnosis for H. pylori and prior eradication
should always be considered.

It should also be mentioned that there is growing
evidence of adverse effects of serotonin reuptake in-
hibitors on the gastrointestinal mucosa manifested by
peptic ulcer disease and bleeding, particularly in pa-
tients already taking NSAIDs. In 2022, a meta-analysis
on this question was published in Nature and proved
that the risk of bleeding was 75% higher in the group
using drugs from both classes concomitantly [53].

3.11. Statement 11

Helicobacter pylori infection plays an important role in the
etiopathogenesis of: iron deficiency anaemia, vitamin B ,
deficiency anaemia and idiopathic thrombocytopenic purpura.
During diagnosis for these diseases, tests should be carried out
to exclude H. pylori infection.

Quality of evidence: moderate. Recommendation: strong.

3.11.1. Voting
A—-100%; B—0%; C—0%; D - 0%; E - 0%.
Agreement level: high.

3.11.2. Discussion

In 2020 The American Gastroenterology Association
(AGA) has published recommendations for the manage-
ment of iron deficiency anaemia, in which, based on the
available scientific evidence, it recommends the early
H. pylori eradication as a potential reason [54]. Mean-
while, the UK guidance (BSG) issued in 2021 mentions
this possibility, but makes it clear that the data are lim-
ited and/or contradictory [55]. However, it is worth not-
ing that we have results from studies showing that iron
supplementation in patients with iron deficiency anae-
mia and H. pylori infection is effective, while combina-
tion therapy (iron supplementation and eradication) is
statistically significantly better.

We do not have good quality studies linking eradi-
cation to the resolution of vitamin B, , deficiency anae-
mia. However, given the potential mechanism of its for-
mation (atrophy due to infection, resulting in impaired
absorption), it is worth considering eradication in this
group of patients.

In adults with idiopathic thrombocytopenic purpu-
ra, H. pylori eradication gives a sustained improvement
by increasing platelet counts, as shown in a systematic
review of 25 studies published in Blood [56]. Also, hae-
matology recommendations recommend testing and, if
infection is confirmed, treatment of H. pylori infection
as part of the management of thrombocytopenic pur-
pura [57].

Gastroenterology Review 2023; 18 (3)
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3.12. Statement 12

When taking duodenal biopsy samples as part of the diagnosis
of coeliac disease or Crohn’s disease, we suggest taking biopsy
samples for concurrent H. pylori infection, as this infection may
interfere with the picture of other diseases.

Quality of evidence: low. Recommendation: weak.

3.12.1. Voting
A —40%; B — 50%; C—0%; D — 0%; E — 10%.
Agreement level: high.

3.12.2. Discussion

Helicobacter pylori infection causes not only macro-
scopic but also microscopic duodenitis. If biopsy sam-
ples need to be taken, in the differential diagnosis of
diseases with an inflammatory infiltrate (visceral dis-
ease, Crohn’s disease, etc.), sections should be taken
for urease testing concomitantly with taking sections
for histopathological examination [58].

3.13. Statement 13

There is insufficient evidence of a correlation between the
occurrence of hyperplastic polyps or lymphocytic inflammation
and H. pylori infection.

Quality of evidence: very low. Recommendation: weak.

3.13.1. Voting
A —70%; B —30%; C—0%; D —0%; E - 0%.
Agreement level: high.

3.13.2. Discussion

Several retrospective observational studies have
suggested a possible relationship between the devel-
opment of hyperplastic polyps and H. pylori infection.
However, to date there is insufficient evidence to sup-
port this relationship, and recent work even suggests
that the incidence of hyperplastic polyps is increasing,
even though the incidence of H. pylori infection is de-
creasing [59]. There is even less data linking lymphocyt-
ic gastritis to infection, and in 2014 Nielsen et al. pub-
lished the results of a study in which this relationship
was not confirmed [60].

3.14. Statement 14

After completion of treatment for H. pylori infection, it is
advisable to assess the treatment effectiveness.

Quality of evidence: low. Recommendation: weak.

3.14.1. Voting
A —70%; B —30%; C—0%; D —0%; E - 0%.
Agreement level: high.

Gastroenterology Review 2023; 18 (3)

3.14.2. Discussion

For a detailed discussion of this question, see state-
ment 24. This statement was kept for consistency in
the recommendation and discussion of indications for
testing for H. pylori infection. Due to the prevalence of
the infection and the potential for increasing bacterial
resistance to the eradication regimens used, it is advis-
able to monitor the treatment effectiveness. Patients
who have not been cured have an increasing risk of
complications. The common availability of cheap and
effective diagnostic tests makes it easy to monitor the
therapeutic effect. To date, there is no good scientific
evidence of the cost-effectiveness of such management
(with the exception of bleeding ulcers, which used to
be one of the few indications for cure assessment). The
need to maintain the optimal eradication regimen in
a specific population also supports the assessment of
treatment effectiveness, which would not be possible
without systematic confirmation of its effectiveness.

3.15. Statement 15

The mass introduction of screening and subsequent treatment of
all infected individuals is currently not recommended, as it leads

to increasing antibiotic resistance of H. pylori and other bacteria.

The ideal prevention against complications associated with

H. pylori infection would be the introduction of a vaccine.

Quality of evidence: moderate. Recommendation: weak.

3.15.1. Voting
A —80%; B —20%; C— 0%; D — 0%; E — 0%.
Agreement level: high.

3.15.2. Discussion

As mentioned before, no benefit for mass screening
and eradication has been demonstrated in countries
with a low risk of gastric cancer. More information can be
found in the ‘Introduction’ section and in the ‘Prevention
and Public Health’ chapter. However, it should be remem-
bered that Poland is one of the countries with a low and
decreasing risk of gastric cancer. No epidemiological stud-
ies have yet been carried out to estimate the dependence
of this trend on the introduction of universal testing and
treatment of infection. In countries with a high risk of
gastric cancer, the evidence for the effectiveness of erad-
ication in preventing gastric cancer is growing, and it is
strong enough that, in general, screening is taking effect.
In mid-November 2022, the WHO International Agency
for Research on Cancer (IARC) launched a new pan-Euro-
pean project to accelerate the reduction of gastric cancer
in Europe through the eradication of H. pylori infection:
EUROHELICAN). The project co-funded by the European
Union and is intended to introduce population-based
screening (‘test and treat’ strategy) to prevent the de-
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velopment of gastric cancer in Europe [61]. A multicentre
study has also been initiated in European countries with
regions at highest risk of gastric cancer, which is designed
to evaluate the effect of H. pylori eradication on cancer
mortality in people between 40 and 64 years of age
(GISTAR study) [62]. The study is planned to include 30,000
participants and results can be expected after 15 years.

4. Diagnostic methods
4.1. Statement 16

If there is no indication for gastroscopy, it is recommended to
first of all perform a test to detect H. pylori antigens in faeces
using laboratory immunochemical methods (ELISA, CLIA) with
automatic measurement reading or a 2C-urea breath test (UBT).

Quality of evidence: high. Recommendation: strong.

4.1.1. Voting
A-90%; B-10%; C-0%; D - 0%; E - 0%.
Agreement level: high.

4.1.2. Discussion

Diagnosis of H. pylori infection is recommended only
for planned treatment. It is not recommended to start
eradication therapy without confirmation of current in-
fection by suitably reliable methods [22, 23]. The avail-
able diagnostic methods can be classified as invasive
and non-invasive.

For all gastroscopy-based invasive tests and non-in-
vasive tests that confirm active H. pylori infection (fae-
cal H. pylori antigens and breath test) proton pump in-
hibitors (PPIs) should be discontinued for 14 days prior
to testing, and bismuth and antibiotics should be dis-
continued for 4 weeks prior to testing [22, 34, 39, 63].
Failure to follow these recommendations may reduce
the sensitivity of the tests performed.

The choice of diagnostic method depends on the
patient’s current clinical situation and the need for gas-
troscopy [22, 63, 64]. If there is no indication for gastros-
copy then a test to detect H. pylori antigens in faeces
or a breath test is the recommended exam [22]. Helico-
bacter pylori antigens in faeces are detected using im-
munochemical methods — immunoenzymatic and immu-
nochemiluminescent test using monoclonal antibodies
and automated analysers [64]. The so-called rapid tests,
requiring no measurement device, based on immunochro-
matographic methods with monoclonal or polyclonal an-
tibodies are also available — these are not recommended
due to their variable diagnostic accuracy [64]. The detec-
tion of H. pylori antigen in faeces is indicative of ongoing
infection. Faecal antigen testing can therefore be used to
establish an initial diagnosis of H. pylori and to confirm
eradication [64, 65]. Of the available tests, faecal antigen
testing is most cost-effective in regions with low to mod-

erate H. pylori prevalence [65]. Active H. pylori infection in
the stomach is manifested by the presence of bacterial
antigens in faeces. Many tests can detect H. pylori-specific
antigens (e.g. catalase) in faeces, providing a convenient,
non-invasive diagnostic tool [66, 67]. Newer tests using
monoclonal antibodies perform better in comparative
studies [68-70]. The sensitivity and specificity of the
laboratory immunoassay using monoclonal antibodies
(94% and 97%) are comparable to the urea breath test
(UBT) [70-72]. In cases of active bleeding in peptic ulcer
disease, the specificity of H. pylori faecal antigen testing
may be reduced. However, the sensitivity of the immuno-
assay with monoclonal antibodies remains high in cases
of recent bleeding due to peptic ulcer disease [73]. Faeces
antigen testing using a polyclonal enzyme immunoassay
is no longer used due to its low sensitivity. Rapid, in-office
monaclonal immunochromatographic tests for faecal anti-
gens have high specificity, but their use has been limited
by low sensitivity (96 and 50%, respectively) [74].

The urea breath test is a highly researched and
widely recommended non-invasive test as part of an
‘test and treat’ strategy [22]. This test is based on the
hydrolysis of urea by H. pylori urease to NH, and CO,.
The patient ingests urea labelled with non-radioactive
13C (preferred) or radioactive *C (rarely used; radiation
dose is minimal [approximately 1 pCi], contraindicated
in children and pregnant women) [64]. The resulting
13CO, or *CO, is expelled through the lungs with the
expired air. An increase in *CO, concentration after
urea ingestion relative to baseline or a positive *CO,
assay (undetectable under normal conditions) indicate
urease activity in the stomach, indicating the presence
of H. pylori). The ¥C-UBT test has a high diagnostic val-
ue, as it has a sensitivity of 88-95% and a specificity
of 95-100% [75, 76]. False-positive results are rare.
False-negative results can be observed, among others,
in patients taking PPIs, bismuth or antibiotics and in
the situation of active bleeding from a peptic ulcer [22,
64]. To improve the diagnostic value of UBT, the use of
citric acid in the test meal is suggested. Citric acid helps
to slow gastric emptying and improves the distribution
of gastric contents by increasing the contact time with
H. pylori urease [22, 76]. Whether H2 blockers affect the
sensitivity of UBT is controversial [77].

4.2. Statement 17

The use of antibody-based tests (IgG, IgA) for the detection

of H. pylori in serum, whole blood, urine and saliva in clinical
settings is discouraged. Exceptions are patients on PPIs,
preparations of bismuth or antibiotic therapy, in whom treatment
cannot be interrupted and diagnosis requires exclusion of

H. pyloriinfection.

Quality of evidence: high. Recommendation: strong.

Gastroenterology Review 2023; 18 (3)
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4.2.1. Voting
A =90%; B —10%; C—0%; D — 0%; E — 0%.
Agreement level: high.

4.2.2. Discussion

The sensitivity and specificity of IgG antibody as-
says in detecting H. pylori infection is low (approxi-
mately 80%) [22, 39, 64]. With simultaneous IgG and
IgA assays, the diagnostic value increases slightly. Se-
rological tests require validation at the local level, as
H. pylori strains are diverse and it is virtually impos-
sible to achieve it in routine practice [22]. Guidelines
recommend that serological tests should not be used
in low-prevalence populations, as their low diagnostic
value may result in inappropriate treatment in a signif-
icant number of patients [22, 39].

A positive result is not indicative of current infec-
tion, as the presence of antibodies is observed for many
months after cure. For this reason, serological tests are
not suitable for the assessment of effectiveness of erad-
ication. Serum I1gG against H. pylori assays can serve as
a screening test in specific clinical situations: a) during
treatment with PPIs and antibiotics, b) in patients with
other factors reducing the sensitivity of the other tests,
e.g. active or recent gastric ulcer bleeding, atrophic
gastritis or cancer (if the patient has not received prior
eradication treatment) [22, 64]. The determination of
antibodies against H. pylori can be used for screening
when other diagnostic methods are unavailable or up-
per gastrointestinal endoscopy cannot be performed
[22, 39]. In the event of a positive serology test, infec-

tion should be confirmed using another method (faecal
H. pylori antigens or urea breath test) before eradica-
tion treatment is introduced.

4.3. Statement 18

Most H. pylori infections can be diagnosed using

a histopathological examination with histochemical staining
alone. In cases of chronic (active) gastritis in which H. pyloriis
not found by histochemical staining, an immunohistochemical
study may additionally be performed.

Quality of evidence: moderate. Recommendation: strong.

4.3.1. Voting
A—-100%; B—0%; C—0%; D —0%; E — 0%.
Agreement level: high.

4.3.2. Discussion

Histological examination of gastric mucosal sections
is a commonly used method with a high diagnostic val-
ue (sensitivity 95%, specificity 98%) [78]. The section is
stained with haematoxylin and eosin and additionally
with special stains (e.g. Giemsa or Warthin and Starry)
[78]. Most H. pyloriinfections can be diagnosed using
a histological examination with histochemical staining
alone. In cases of chronic (active) gastritis in which
H. pylori bacteria is not found by histochemical stain-
ing, an immunohistochemical study may additionally
be performed. If the image of the examined section is
normal, there is no need to deepen the diagnosis. His-
tological examination also makes it possible to assess
lesions in the gastric mucosa. For the assessment of

Table V. Diagnostic methods used in the diagnosis of H. pylori infection

Test name Sensitivity  Specificity Comments

Invasive tests:
Urease test (CLO —test) 90% 95% Cheap and quick, simple. False-negative result e.g. due to bleeding, post
Recommended PPIs and antibiotics. PPIs should be discontinued 14 days before the

test, and antibiotics and bismuth should be discontinued for 4 weeks.
Histological examination 95% 98% An expensive and time-consuming study. Assesses mucosal lesions.
14 days before the test, do not administer PPIs.
Microbiological examination 40-70% 100% Assesses the sensitivity of H. pylori to antibiotics. An expensive and
(bacterial culture) time-consuming study. Difficult culture conditions. 14 days before the
test, discontinue PPls.

Non-invasive tests:
H. pylori antigens in faeces 94% 97% Cheap, simple and readily available. Confirms current infection and
Recommended assesses the effectiveness of eradication. 14 days before the test, do

not administer PPIs, and discontinue antibiotics and bismuth for
4 weeks.
Breath test (using “C or 88-95% 95-100% Confirms current infection and assesses the effectiveness of
4C-urea) eradication. Difficult access. 14 days before the test, do not administer
PPIs, and discontinue antibiotics and bismuth for 4 weeks.

Serology (1gG or IgG + IgA) 85% 79% Cheap, fast and useful for screening. Unsuitable for confirmation of

Gastroenterology Review 2023; 18 (3)
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gastritis caused by H. pylori, at least 2 sections should
be taken during gastroscopy from the pre-pyloric part
of the stomach (from the greater and lesser curvature
3 cm proximal to the pyloric duct) and 2 sections from
the middle part of the gastric body [22]. Consideration
should also be given to taking additional sections from
the angular notch to detect precancerous lesions. The
sections should be put in separate containers. If gastric
sections are taken correctly (according to the guide-
lines), it is not necessary to perform a urease test. The
sensitivity of histological examination may be reduced
in patients with bleeding ulcers and in patients using
PPIs, due to migration of H. pylori into the proximal part
of the gastric body [79] (Table V).

5. Treatment
5.1. Statement 19

Akey role in H. pylori eradication is played by the doctor-patient
agreement, informing the patient of the possible side effects

of the drugs used and adapting the treatment to the patient’s
financial capabilities. Information should be obtained from the
patient about previous antibiotic exposures so that they are not
taken into account when choosing H. pylori treatment.

Quality of evidence: very low. Recommendation: weak.

5.1.1. Voting
A—100%; B—0%; C—0%; D—%; E—0%.
Agreement level: high.

5.1.2. Discussion

The consensus of experts is that optimal H. pylori
eradication treatment should be effective from the first
treatment attempt and have at least 90% success rate
[22, 23, 80]. Consequences of ineffective eradication in-
clude clinical complications associated with persistent
H. pylori infection, repeated exposures to antibiotics
and gastric acid inhibitors, generation of antibiotic re-
sistance among the bacteria, and increased direct and
indirect healthcare costs. The most important factors
responsible for treatment failure are bacterial resistance
to antibiotics and non-compliance. Therefore, the doc-
tor should carefully discuss the treatment regimen, the
benefits of eradication and possible side effects with
the patient before prescribing the therapy. The results
of the European Registry on H. pylori management
(Hp-EuReg) confirmed that patient’s compliance signifi-
cantly increased the effectiveness of eradication (87%),
compared with non-compliance (56%) [81]. The patient
should be warned about the adverse effects of smoking
on the treatment effectiveness [82]. Smoking increases
gastric acid secretion, impairs mucus secretion and re-
duces submucosal blood flow in the stomach, thereby
reducing the local penetration of antibiotics.

Current European guidelines suggest determining
the sensitivity of H. pylori to antibiotics (culture, molec-
ular testing) even before using first-line therapy [22]. If
the antibiotic sensitivity profile of H. pylori is unknown
(as in the vast majority of cases), a thorough history
of the patient’s previous exposure to antibiotics should
be taken before prescribing eradication treatment. This
recommendation is particularly relevant for further at-
tempts to use clarithromycin and levofloxacin, as resis-
tance rates to clarithromycin have been shown to reach
15-67% and 19-30% to levofloxacin in these situations
[83]. A survey for the eradication treatment prescribers
showed that only 38% had collected information from
patients regarding previously used antibiotics [84].

5.2. Statement 20

Poland belongs to countries with a high rate of clarithromycin
resistance (> 15%), therefore the recommended first-line
treatment in Poland is quadruple therapy with bismuth (PPI,
bismuth, tetracycline, nitroimidazole) or quadruple therapy
without bismuth (PPI, amoxicillin, clarithromycin, nitroimidazole),
given their high effectiveness and lower complexity compared to
sequential or hybrid treatment.

Quality of evidence: moderate. Recommendation: strong.

Table VL. First-line treatment in H. pylori eradication

Regime Dosage Treatment
duration

Quadruple e PPIFBID 10-14 days

therapy with e Bismuth 120 mg QID

bismuth e Metronidazole 500 mg TID

or QID
 Tetracycline 500 mg TID or QID

Quadruple e PPIFBID 14 days

therapy without « Amoxicillin 1000 mg BID

bismuth » Metronidazole 500 mg BID

« Clarithromycin 500 mg BID

aStandard proton pump inhibitor (PP|) doses: omeprazole 20 mg,
esomeprazole 20 mg, rabeprazole 20 mg, lansoprazole 30 mg, pantoprazole
40 mg.

5.2.1. Voting
A—-90%; B—10%; C—0%; D - 0%; E — 0%.
Agreement level: high.

5.2.2. Discussion

The increasing resistance of H. pylori to antibiotics is
the reason for constantly changing treatment regimes.
The World Health Organization (WHO) has identified
H. pylori as one of the 12 highest priority pathogens for
the development of new, effective antibiotics [85]. In
a meta-analysis of 50,000 patients from 45 countries,
primary resistance to clarithromycin ranged from 10%
to 34% and to metronidazole from 23% to 56% [83]. In
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a Polish study of paediatric and adult populations, H. py-
lori resistance to clarithromycin was 28% and to metroni-
dazole 46%, with combined resistance to both antibiotics
as high as 20% [86]. The analysis of the population of
south-western Poland confirmed resistance to clarithro-
mycin and metronidazole of 46% and 56% respectively
[87]. The use of triple therapy with clarithromycin, in the
case of bacterial resistance to this antibiotic, resulted in
a very low cure rate of only 43% [88]. Therefore, classic
triple therapy (PPl + clarithromycin + amoxicillin or met-
ronidazole), should not be used in Poland currently.

Quadruple therapy with bismuth has high effec-
tiveness and reduces the issue of clarithromycin re-
sistance [89-91]. Resistance to metronidazole can be
overcome by acting synergistically with bismuth and
increasing its daily dose to 1.5-2 g [92]. An analysis
of 21,533 patients from the Hp-EuReg registry showed
that quadruple therapy with bismuth had over 90% ef-
fectiveness in the first-line eradication treatment [93].
The use of this treatment in regions with high clarithro-
mycin resistance had no effect on the high percentage
of successful eradication — 94.4% [91]. A multicentre,
prospective study with 2,100 patients with H. pylori in-
fection showed the effectiveness of quadruple therapy
with bismuth in first-, second- and subsequent-lines
to be 95%, 89% and 92%, respectively, based on the
modified intention-to-treat (m-ITT) analysis [94]. Two
bismuth-containing preparations are currently avail-
able in Poland: Pylera (a combination drug, one capsule
contains 140 mg of bismuth tripotassium dicitrate, i.e.
40 mg of bismuth oxide, 125 mg of metronidazole and
125 mg of tetracycline hydrochloride), and Ulcamed,
which contains bismuth only (one tablet contains 120 mg
of bismuth oxide as bismuth tripotassium dicitrate).

In the absence of availability or intolerance of bis-
muth preparations, an alternative form of first-line treat-
ment is bismuth-free quadruple therapy, with a high
eradication success rate of more than 90% [93]. It is im-
portant to remember that if there is a high (> 15%) pro-
portion of H. pylori strains resistant to both clarithromy-
cin and metronidazole in a given area, the effectiveness
of quadruple therapy without bismuth is significantly
lower, i.e. 79% [95]. Despite initially encouraging results,
sequential or hybrid treatments are currently not rec-
ommended for the treatment of H. pylori infection due
to their complicated administration and lower effective-
ness than bismuth-free quadruple therapy [22, 80, 95].

5.3. Statement 21

The recommended duration of quadruple therapy with bismuth
is 14 days. The recommended durations of bismuth-free
quadruple therapy is 14 days.

Quality of evidence: very low. Recommendation: weak.
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5.3.1. Voting
A =90%; B — 10%; C = 0%; D — 0%; E — 0%.
Agreement level: high.

5.3.2. Discussion

The results of a meta-analysis evaluating the ef-
fectiveness, safety and compliance rates showed
> 85% effectiveness of quadruple therapy with bismuth
administered for 10-14 days, compared to a shorter
treatment duration [96]. Given the high prevalence of
metronidazole resistance in many countries, also in Po-
land, the recommended eradication period is 14 days
[22, 80]. Alternatively, quadruple therapy with bismuth
for 10 days can be used if its effectiveness has been
confirmed in the given region [22]. A meta-analysis of
30 studies involving nearly 6,500 patients confirmed
the high, 90% effectiveness of 10-day treatment using
a combination bismuth preparation (Pylera) in an inten-
tion-to-treat (ITT) analysis, regardless of dose or type of
PPI [89]. The results of the Hp-EuReg registry, reflect-
ing the real-world data, showed the effectiveness of
10-day therapy in first-, second- and subsequent lines
treatment to be 94%, 90% and 86%, respectively [94].
In a retrospective analysis in north-eastern Poland, the
effectiveness of 10-day treatment using a combined
bismuth preparation was 89.4% [97]. Currently, there
are no studies directly comparing classic quadruple
therapy with bismuth with a combination preparation
for 10 or 14 days.

For bismuth-free quadruple therapy, the recom-
mended treatment duration is 14 days [22]. A real-life
study conducted in Italy found a statistically signifi-
cant superiority for 14-day therapy over 10-day ther-
apy (ITT 96.1% vs. 80%, p = 0.001) [98]. In an analysis
of 4,164 patients from the Hp-EuReg registry treated
empirically with bismuth-free quadruple therapy in the
first-line setting, a 14-day eradication superiority was
demonstrated over 10-day eradication (m-ITT 92.1%
vs. 88.3%) [93].

Helicabacter pylori is most sensitive to antibiot-
ics when the stomach pH remains between 6 and 8,
as this is the optimal environment for bacterial rep-
lication. In addition to the bactericidal effect found
in vitro, proton pump inhibitors, by increasing gastric
pH, enhance the penetration of antibiotics into the
mucosa and increase their stability and antimicrobial
activity. The level of inhibition of gastric acid secre-
tion by PPIs is strongly dependent on the patient’s
ability to metabolise the drug, which is determined by
the polymorphism of cytochrome 2C19 (CYP2C19). In
individuals with the CYP2C19 genetic polymorphism
who metabolise drugs rapidly (56-81% of the Cau-
casian population), the use of older-generation PPIs
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(omeprazole, lansoprazole), which are mainly utilised
by this cytochrome, is associated with a higher rate
of eradication failure [99]. A meta-analysis evaluating
the effect of PPIs on the effectiveness of 3-drug ther-
apy with clarithromycin showed that the use of high
versus standard doses of PPIs, improved eradication
rates by 8% (82% vs. 74%, RR = 1.09, 95% Cl: 1.01-
1.17) [100]. This effect was particularly obvious when
esomeprazole 40 mg was compared to omeprazole
(20 mg) or pantoprazole (40 mg) —an 11% improve-
ment in eradication effectiveness. Quadruple therapy
with bismuth showed no difference in treatment ef-
fectiveness between low, standard and high doses of
PPIs [16]. In contrast, the superiority of high over low
doses of PPIs was found for quadruple therapy without
bismuth [93].

Vonoprazan is a drug that inhibits the ATP-H+/K+
pump in gastric lining cells in a competitive, potassi-
um-dependent manner. Compared to PPIs, the effect
of vonoprazan is more rapid, lasts longer, produces
a stronger inhibition of gastric acid secretion, and is
independent of food intake and CYP2C19 polymorphism
[101]. In a meta-analysis of trials on triple therapy with
clarithromycin, replacing PPls with vonoprazan in-
creased eradication effectiveness by 20% [102]. Prelim-
inary results also indicate a high, 90-95% effectiveness
of vonoprazan in dual therapy with amoxicillin (as first
and second-line treatment) [103].

5.4. Statement 22

If H. pylori eradication fails, the choice of second-line
treatment should be based on the data on local antimicrobial
resistance and the patient’s previous exposure to antibiotics.
The recommended second-line treatment in Poland are triple
therapy with levofloxacin, quadruple therapy with bismuth
and double therapy with high doses of PPl and amoxicillin. The
recommended duration of second-line treatment is 14 days.

Quality of evidence: low. Recommendation: weak.

Regime Dosage Treatment
duration
Triple » PPI2BID 10-14 days
therapy with ~ « Amoxicillin 1000 mg BID
levofloxacin * Levofloxacin 500 mg QD or
250 mg BID
Quadruple e PPI2BID 10-14 days
therapy with ¢ Bismuth 120 mg QID
bismuth * Metronidazole 500 mg TID
 Tetracycline 500 mg TID or QID
Dual therapy ¢ PPI220 mg QID 10-14 days

» Amoxicillin 750 mg QID

aStandard proton pump inhibitor (PPI) doses: omeprazole 20 mg,
esomeprazole 20 mg, rabeprazole 20 mg, lansoprazole 30 mg, pantoprazole
40 mg.

5.4.1. Voting
A =90%; B —10%; C—0%; D — 0%; E — 0%.
Agreement level: high.

5.4.2. Discussion

Determining the antibiotic sensitivity profile of
H. pylori enables the implementation of targeted treat-
ment and prevents the build-up of antibiotic resistance.
As obtaining this information requires, in most cases,
the collection of microbiological material during en-
doscopy, such management is rare in everyday clinical
practice. If the antibiotic sensitivity profile of H. pylori
is not known, the type of second-line treatment should
be made on the basis of previous antibiotic exposure
or the known regional prevalence of resistance of the
micro-organism. There are no literature data to support
the superiority of targeted antibiotic therapy over em-
pirical antibiotic therapy in patients after one or more
unsuccessful eradication attempts [104, 105]. A me-
ta-analysis of 13 studies (mostly second-line treatment)
showed similar effectiveness of targeted and empirical
therapy (RR = 1.09; 95% Cl: 0.97 to 1.22) [106]. Close
surveillance of the effectiveness of eradication and
monitoring of local antibiotic resistance rates are crucial
in choosing the optimal empirical therapy.

If quadruple therapy with bismuth fails as first-
line treatment, the next regimen should include triple
therapy with levofloxacin or double therapy with high
doses of PPl and amoxicillin. A literature review with
meta-analysis of 54 randomised clinical trials showed
that levofloxacin used for a minimum of 10 days in tri-
ple therapy (PP, levofloxacin, amoxicillin) or quadruple
therapy (PP, levofloxacin, bismuth, amoxicillin or tet-
racycline) was superior to quadruple therapy with bis-
muth in second-line settings [107]. When prescribing
levofloxacin-containing eradication therapy, it is import-
ant to take into account the prevalence of resistance
to this antibiotic, which is found in up to 31% of in-
fected patients in the United States and 14% in Poland
[108, 109]. The addition of bismuth to triple therapy
with levofloxacin has been shown to have a beneficial
effect. Comparing levofloxacin therapy (PPI, amoxicillin,
levofloxacin) with and without bismuth showed a slight
superiority for bismuth therapy (87% vs. 83%), particu-
larly obvious in the case of concurrent levofloxacin re-
sistance (71% vs. 37%) [110]. In patients following an
unsuccessful eradication attempt, the use of quadruple
therapy with bismuth, levofloxacin, amoxicillin and es-
omeprazole for 14 days showed a high effectiveness of
90% [111].

As H. pylori resistance to amoxicillin is occasional,
using dual therapy with high doses of PPl and amox-
icillin avoids the problems associated with common
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resistance to clarithromycin, metronidazole and levo-
floxacin. The administration of amoxicillin 3-4 times
a day in a total dose of 2-3 g is effective in preventing
the decrease of concentration below therapeutic values.
A meta-analysis of 15 randomised clinical trials showed
that the use of PPIs and amoxicillin 4 times a day sig-
nificantly improved eradication effectiveness compared
to lower doses (87% vs. 73%) [112].

Quadruple therapy with bismuth is considered an
effective option for second-line treatment after previous
failure of quadruple therapy without bismuth. A liter-
ature review with a meta-analysis of 30 comparative
studies showed that quadruple therapy with bismuth,
used as a second-line treatment, had 89% effectiveness
[89]. The recommended duration of second-line treat-
ment is 14 days [22, 23, 80].

5.5. Statement 23

After ineffective first- and second-line treatment, in the absence
of the possibility to determine the antibiotic sensitivity of the
bacteria, the following are recommended for rescue therapy:
dual therapy with high doses of PPl and amoxicillin, therapy with
rifabutin, quadruple therapy with bismuth and other antibiotics.

Quality of evidence: low. Recommendation: weak.

5.5.1. Voting
A —=90%; B — 10%; C—0%; D — 0%; E - 0%.
Agreement level: high.

5.5.2. Discussion

After ineffective first- and second-line quadruple
therapy with bismuth and therapy with levofloxacin,
respectively, in the absence of an antibiotic sensitivi-
ty determination, the following are recommended for
rescue therapy: double therapy with high doses of PPI
and amoxicillin, therapy with rifabutin, quadruple ther-
apy with bismuth and other antibiotics. The use of dual
therapy with high doses of amoxicillin (4 x 750 mg)
and a PPI (rabeprazole 4 x 20 mg) for 14 days as a res-
cue treatment had a high effectiveness (95.3%, 95% Cl:
91.9-98.8%), surpassing the effects of therapy with
levofloxacin or sequential treatment [113]. A meta-anal-
ysis of 12 randomised trials involving 2,249 patients
confirmed that dual therapy with high-dose PPls and
amoxicillin had similar effectiveness to currently recom-
mended regimens (83.2% vs 85.3%, RR = 1.00, 95% Cl:
0.97-1.03), with a lower incidence of adverse effects
(12.9% vs. 28.0%, RR = 0.53, 95% Cl: 0.37-0.76) [114].

Due to the low resistance of H. pylori to rifabutin, de-
termined to be approximately 0.13%, it can be an alter-
native in rescue therapy [115]. Treatment with rifabutin
(2 x 150 mg or 1 x 300 mg), amoxicillin (2 x 1000 mg)
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and PPI (BID), as third- and fourth-line treatment, was
shown to have effectiveness of 66% and 70%, respec-
tively [116]. Based on an analysis of 3,052 patients
treated with rifabutin, a successful eradication rate was
confirmed in 73% of infected individuals [115]. The use
of rifabutin at a daily dose of 300 mg appears to be
superior over a daily dose of 150 mg. The incidence of
myelotoxicity as a consequence of eradication therapy
with the rifabutin regimen was less than 2%, was com-
pletely reversible and did not increase the risk of other
infections [116]. In regions with an increased incidence
of tuberculosis, it is important to remember that the
widespread use of rifabutin may increase the risk of
Mycobacterium tuberculosis resistance to this antibiot-
ic. An alternative rescue regimen is to reuse quadruple
therapy with bismuth using different antibiotics than
during the previous therapy. In a Chinese study, the use
of three different regimens of quadruple therapy with
bismuth, based on prior antibiotic exposure, was asso-
ciated with eradication effectiveness of 82.5-84% [117].

5.6. Statement 24

Any eradication treatment should be followed by an assessment
of its effectiveness using non-invasive tests at least 4 weeks
after the discontinuation of treatment with antibiotics and
bismuth and at least 2 weeks after PPl withdrawal.

Quality of evidence: high. Recommendation: high.

5.0.1. Voting
A—-70%; B—-30%; C-0%; D-0%; E—0%.
Agreement level: high.

5.6.2. Discussion

Eradication failure is defined as a persistent positive
non-serology test result for H. pylori at least 4 weeks
after completion of eradication treatment according
to current guidelines and after discontinuation of any
medication that may affect the test sensitivity, such as
proton pump inhibitors [118]. The most appropriate
method for confirming H. pylori eradication is a breath
test or detection of H. pylori antigens in faeces using
monoclonal antibodies [22]. Determination of 1gGs
against H. pylori does not differentiate between active
and past infection and should therefore not be used
in determining the effectiveness of eradication. If an
upper gastrointestinal endoscopy is planned, an alter-
native is to take a biopsy sample for a rapid urease test.

5.7. Statement 25

In the case of penicillin allergy, the first-line treatment remains
quadruple therapy with bismuth; for second-line treatment, it is
triple therapy with a fluoroquinolone.

Quality of evidence: low. Recommendation: weak.
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5.7.1. Voting
A —=90%; B —10%; C - 0%; D — 0%; E - 0%.
Agreement level: high.

5.7.2. Discussion

In patients reporting allergy to penicillins, allergy
testing is the appropriate course of action, as allergy
to this antibiotic is not confirmed in most of these in-
dividuals [119]. In cases of confirmed penicillin allergy,
quadruple therapy with bismuth should be used as first-
line treatment [120]. Second-line treatment may benefit
from triple or quadruple therapy with levofloxacin, or
quadruple therapy with bismuth if not previously used
[120].

5.8. Statement 26

Only specific strains of probiotics can reduce the incidence of
side effects associated with H. pylori eradication therapy.

Quality of evidence: moderate. Recommendation: weak.

5.8.1. Voting
A —70%; B—20%; C—0%; D — 10%; E — 0%.
Agreement level: high.

5.8.2. Discussion

The results of meta-analyses indicate that specific
probiotic strains, through their antimicrobial and im-
munomodulatory effects, can support the treatment of
H. pylori infection, as well as reduce the side effects of
eradication treatment. The mechanism of antimicrobial
action of probiotics is multifactorial and includes secret-
ing antimicrobial substances, attenuating urease activi-
ty, increasing mucus production, inhibiting adhesion of
H. pylorito gastric epithelial cells and strengthening the
mucosal barrier [121]. A meta-analysis including 5,792
patients showed that probiotic supplementation im-
proved the eradication rate by approximately 10% com-
pared to the control group (OR = 1.94) and reduced the
incidence of antibiotic-related side effects (OR = 0.56)
[122]. It is important to remember that the effective-
ness of probiotics depends on the species of micro-or-
ganisms used, their dosage, as well as the duration of
administration. Probiotics with proven effects on reduc-
ing the incidence of side effects of H. pylori eradication
treatment include Lactobacillus spp. and Saccharomy-
ces boulardii [22]. A randomised, double-blind study
showed that the administration of Lactobacillus reuteri
strain DSM17648 for 2 weeks during classic triple erad-
ication treatment resulted in a significant reduction in
gastrointestinal side effects compared to placebo [123].
Probiotics with proven beneficial effects on the effec-
tiveness of H. pylori eradication include certain strains
of Lactobacillus, Saccharomyces boulardii and Bifidobac-

terium [22]. The results of three meta-analyses showed
that the addition of S. boulardii to eradication treatment
improved treatment effectiveness (RR: 1.09-1.13) [22].
One probiotic preparation combining S. boulardii and
Lactobacillus reuteri DSM17648 is available on the Pol-
ish market, which, due to the unique synergistic action
of these two strains, can make a significant contribu-
tion to optimising eradication treatment.

Probiotics with documented effects in reducing the incidence
of side effects of H. pylori eradication

e Lactobacillus spp. (L. reuteri DSM17648)
e Saccharomyces boulardii

Probiotics documented effects that increase the effectiveness
of H. pylori eradication

« Lactobacillus spp.
» Saccharomyces boulardii
« Bifidobacterium

6. Prevention and public health
6.1. Statement 27

Helicobacter pylori infection is a major etiological factor in gastric
adenocarcinoma.

Quality of evidence: high. Recommendation: strong.

6.1.1. Voting
A —90%; B —10%; C—0%; D — 0%; E — 0%.
Agreement level: high.

6.1.2. Discussion

In 1994, Helicobacter pylori infection was recognised
by the World Health Organisation International Agency
for Research on Cancer as a Group | carcinogen, respon-
sible for gastric cancer. Treatment of H. pylori infection
has become the main method of gastric cancer preven-
tion.

Other environmental factors for gastric cancer in-
clude Epstein-Barr virus (EBV) infection, smoking, fre-
quent consumption of red and processed meat and
high salt intake. Genetic conditions, autoimmune gastri-
tis and status post partial gastrectomy are also factors
predisposing for gastric cancer [124, 125].

6.2. Statement 28

Helicobacter pylori infection is associated with the development
of MALT gastric lymphoma. In MALT lymphoma confined to the
stomach, H. pylori eradication is the first-line treatment.

Quality of evidence: high. Recommendation: strong.
6.2.1. Voting

A —100%; B —0%; C—0%; D — 0%; E — 0%.
Agreement level: high.
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6.2.2. Discussion

The stomach is the most common site for non-Hod-
gkin’s lymphomas originating from B cells (> 95%).
The predominant subtype is extranodal marginal zone
lymphoma of mucosa-associated lymphoid tissue
(MALT). In 90% of MALT lymphoma cases, chronic gas-
tritis caused by H. pylori infection is found. A t(11;18)
(921;921) translocation may be present, which is re-
sponsible for disease progression independent of anti-
genic stimulation, i.e. resistance to H. pylori eradication.
Only about 3% of patients are found to have bone mar-
row involvement. In recent years, there has been a trend
towards an increase in the diagnosis of gastric MALT
lymphomas without concomitant H. pylori infection (6—
40%). These types are characterised by a greater degree
of disease progression. If no spiral bacteria are found
on histology, other methods should be used to assess
H. pylori infection: serology, faecal H. pylori antigen and
urea breath test [126].

The primary treatment for gastric MALT lymphoma
is the eradication of H. pylori. Eradication is successful
in approximately 75-80% of patients, although the op-
timal time to achieve a treatment response can take
up to 24 months. Current guidelines recommend that
patients responding to antibiotic therapy should not be
qualified for other forms of treatment (radiotherapy,
immunotherapy).

Eradication treatment should be used even in pa-
tients with MALT gastric lymphoma and no confirma-
tion of H. pyloriinfection. In patients with no lymphoma
regression after antibiotic therapy and who have local-
ised disease, radiotherapy should be used.

Helicobacter pylori infection is also likely to play
a role in the pathogenesis of diffuse large B-cell lym-
phoma (DLBCL) and Burkitt’s lymphoma (BL) [127].

6.3. Statement 29

Diagnostic upper gastrointestinal endoscopy should include
gastric mucosal biopsies both to identify Helicobacter pylori
infection and to diagnose and assess the severity of atrophic
gastritis using the OLGA and OLGIM histological risk
stratification systems.

Quality of evidence: moderate. Recommendation: strong.

6.3.1. Voting
A =90%; B—10%; C—0%; D —0%; E — 0%.
Agreement level: high.

6.3.2. Discussion

According to ESGE (European Society of Gastroin-
testinal Endoscopy) recommendations, in patients with
suspected gastritis in the course of H. pylori infection, it
is indicate to obtain two sections from the antrum and
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two sections from the gastric body. The need to take
sections from two sites is due to the heterogeneous
distribution of the bacteria and the frequent proximal
location of gastritis associated with H. pylori infection,
especially in the elderly. In addition, according to the
recommendations for the management of gastric pre-
cancerous conditions (MAPS I1), gastric mucosal biop-
sies should be performed to determine the extent of
atrophy and intestinal metaplasia and to establish rules
for endoscopic surveillance [128].

Chronic atrophic gastritis and intestinal metapla-
sia (IM) are considered as pre-cancerous conditions of
gastric cancer. Histological risk stratification systems
(OLGA (Operative Link for Gastritis Assessment) and
OLGIM (Operative Link for Gastric Intestinal Metapla-
sia)) should be used to assess the severity of atrophic
gastritis and intestinal metaplasia. The advanced stag-
es of atrophic gastritis are considered to be significant
(moderate to severe = grades Ill and IV) atrophy or in-
testinal metaplasia that involve both the mucosa of the
antrum and gastric body. Histologically confirmed intes-
tinal metaplasia is the most reliable marker of gastric
mucosal atrophy. The risk of gastric cancer is increased
in patients with OLGIM grades Ill and IV [129, 130].

High-resolution endoscopy with chromoendoscopy
shows superiority in identifying pre-cancerous lesions
and early gastric cancer compared to white-light en-
doscopy.

To assess the severity of chronic atrophic gastritis, it
is advisable to take 5 sections according to the updated
Sydney protocol: 2 sections from the antrum (greater
and lesser curvature; 3 cm from the pylorus), 2 sections
from the body (lesser curvature; 4 cm proximal to the
gastric angle and halfway through the greater curva-
ture) and 1 section from the gastric angle — into sepa-
rate containers [29, 131].

6.4. Statement 30

In patients with chronic atrophic gastritis and H. pylori infection,
we recommend eradication to reduce the risk of gastric
adenocarcinoma.

Quality of evidence: low. Recommendation: weak.

6.4.1. Voting
A—-90%; B—0%; C—0%; D—10%; E — 0%.
Agreement level: high.

6.4.2. Discussion

Eradication of H. pylori promotes healing of chron-
ic non-atrophic gastritis and may lead to regression of
atrophic gastritis and reduces the risk of gastric can-
cer in patients with non-atrophic and atrophic gastritis
[128].
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In patients with confirmed intestinal metaplasia,
H. pylori eradication does not appear to significantly re-
duce the risk of gastric cancer, but reduces inflammation
and atrophy, and should therefore be considered [128].

6.5. Statement 31

The mode of endoscopic surveillance in patients with atrophic
gastritis and intestinal metaplasia depends on the location of
the lesions (body and/or antrum) and the following risk factors:
family history of gastric cancer, persistent H. pylori infection,
incomplete intestinal metaplasia and a diagnosis of autoimmune
gastritis.

Quality of evidence: moderate. Recommendation: strong.

6.5.1. Voting
A-100%; B —0%; C-0%; D —0%; E - 0%.
Agreement level: high.

6.5.2. Discussion

Patients with atrophic gastritis (mild and moderate)
located only in the pre-pyloric area and around the gas-
tric angle, without metaplasia and without risk factors
(family history of gastric cancer; persistent H. pylori in-
fection) do not require endoscopic surveillance.

Patients with atrophic gastritis and metaplasia con-
fined to the antrum or gastric body without risk factors
do not require endoscopic surveillance. However, when
risk factors are present (i.e. family history of gastric can-
cer; persistent H. pylori infection, autoimmune gastritis)
they should have a gastroscopy every 3 years.

In patients with advanced atrophic gastritis, i.e.
atrophy or metaplasia in the antrum and body, OLGA/
OLGIM I1I/1V, without a family history of gastric cancer,
endoscopic surveillance (gastroscopy + sections) every
3 years is indicated due to the increased risk of gas-
tric cancer. On the other hand, in this group of patients
when close relatives have developed gastric cancer, they
are subject to endoscopic surveillance every 1-2 years.

In patients with dysplasia, repeat high-resolution
endoscopy with chromoendoscopy should be performed
at a reference centre, and if no endoscopic lesions are
found, follow-up high-resolution gastroscopy with
chromoendoscopy should be performed at 12 months
(low-grade dysplasia) and 6 months (high-grade dys-
plasia), respectively [128, 131, 132]. The management
algorithm for patients with atrophic gastritis is shown
in Figure 1.

6.6. Statement 32

In patients with autoimmune atrophic gastritis, follow-up
endoscopies every 3-5 years are recommended regardless of
H. pylori infection status.

Quality of evidence: low. Recommendation: weak.

6.6.1. Voting
A —=60%; B —20%; C—20%; D—0%; E—-0%.
Agreement level: high.

6.0.2. Discussion

Autoimmune gastritis is a chronic, progressive in-
flammatory condition in which antibodies are formed
against the lining cells and against Castle’s intrinsic
factor. During the course of inflammation, the glandu-
lar cells of the gastric mucosa are replaced by foci of
intestinal metaplasia. The inflammatory process leads
to a significant reduction in hydrochloric acid secretion
and the development of achlorhydria. Treatment con-
sists of parenteral vitamin B, supplementation and,
in the case of H. pylori infection, eradication is recom-
mended [128].

6.7. Statement 33

Establishing a link between the use of anticoagulants
(coumarins, NOACs) in the coexistence of H. pylori infection and
an increased risk of upper gastrointestinal bleeding requires
further research.

Quality of evidence: low. Recommendation: weak.

6.7.1. Voting
A—-90%; B—-10%; C—-0%; D - 0%; E - 0%.
Agreement level: high.

6.7.2. Discussion

Drugs belonging to the anticoagulants do not cause
direct damage to the mucosa of the gastrointestinal
tract. The mechanism of gastrointestinal bleeding is
due to the disruption of the physiological haemostasis
processes.

To date, few studies have been published that have
assessed the association between H. pylori infection
and oral anticoagulants, either vitamin K antagonists
or new non-vitamin K antagonist oral anticoagulants
(NOACs).

In a cohort study published in 2018, anticoagulant
use was shown to increase the risk of ulcer bleeding
(OR = 2.34), while no increased risk of ulcer bleeding
was demonstrated in patients with H. pylori infection
taking oral anticoagulants (OR = 0.95) [133].

A randomised study of a population with non-valvu-
lar atrial fibrillation using NOACs showed a 25% high-
er overall risk of major gastrointestinal haemorrhage
complications compared to a population treated with
warfarin for the same indication, with some differences
between individual drugs [134]. No data available on
H. pylori infection status.

As the most important risk factors for gastrointes-
tinal bleeding in patients taking anticoagulants, most
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Suspected atrophic gastritis on white light endoscopy
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Confirmation of H. pylori infection — eradication
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with targeted biopsy
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Every 3 years

Every 1-2 years

Figure 1. The management algorithm for patients wi

publications mark out: age over 65 years (VKAs) or over
75 years (NOACs), history of peptic ulcer disease with or
without complications, concomitant use of antiplatelet
drugs or NSAIDs. Confirmation of at least 1 risk factor
is an indication for the use of PPI. In patients with a his-
tory of gastric or duodenal ulcers, testing for H. pylori
infection is recommended before the initiation of anti-
coagulants [133, 135].
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