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of various future materials may pave the way for a breakthrough, leading to improved surgical outcomes and reduced
postoperative complications. In addition, improving the selection and use of suture materials in renal surgery is of
paramount importance, as it directly affects surgical success, patient recovery, and the overall relevance of renal
surgery in modern medicine.
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Helicobacter pylori (H. pylori) infection is widespread in humans and can lead to severe gastrointestinal pathol-
ogy, including gastric and duodenal ulcers and mucosa-associated lymphoma. It is a unique bacterium that is con-
sidered a carcinogenic agent. H. pylori remains a significant human health problem, responsible for ~90% of gastric
cancers. In 2015 around four billion people worldwide were diagnosed with H. pylori infection.

In recent years, worldwide and in many European countries, there has been an alarming increase in antimicrobial
resistance and, as a result, the failure of empiric H. pylori treatments. Therefore, rapidly and accurately determining
H. pylori susceptibility to antibiotics before eradication regimens is becoming increasingly important. Traditionally,
the detection of H. pylori and its antimicrobial resistance is determined by cultural and phenotypic drug susceptibility
testing, which is cumbersome and time-consuming. Recent advances in diagnostics provide new tools, such as real-
time polymerase chain reaction (PCR) and linear probe assays, to diagnose H. pylori infection and antimicrobial resis-
tance to certain antibiotics directly from clinical specimens. In addition, high-throughput whole-genome sequencing
technologies allow rapid analysis of the pathogen's genome, thereby enabling the identification of resistance muta-
tions and associated antibiotic resistance.

The scientific novelty consists in bridging the gap between existing clinical and diagnostic practice (histology,
rapid urease test, H. pylori culture, PCR, and linear probe assays) and the latest technologies (for example, high-
throughput technologies for sequencing the entire H. pylori genome) with the aim of potential implementation in
diagnostic laboratory conditions to improve public health.

Key words: H. pylori, invasive and non-invasive research methods, stomach, duodenum.

Connection of the publication with planned re-
search works.

The study was conducted as part of the research
work of the Department of General Medicine with a
Physical Therapy course on the topic: "Modern methods
of Helicobacter pylori research in gastroenterological
practice", state registration number 0122U001470.

Introduction.

Helicobacter pylori infection is widespread in hu-
mans and can lead to severe gastrointestinal pathology,
including gastric and duodenal ulcers and mucosa-asso-

ciated lymphoma [1, 2]. It is a unique bacterium con-
sidered a carcinogenic agent [2]. Helicobacter pylori re-
mains a significant human health problem, responsible
for ~90% of gastric cancers. In 2015, about four billion
people worldwide were diagnosed with Helicobacter
pylori infection [3].

In recent years, worldwide and in many European
countries, there has been an alarming increase in resis-
tance to antimicrobial drugs and, as a result, the failure
of empirical methods of treatment of Helicobacter py-
lori [4]. Therefore, rapidly and accurately determining
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Helicobacter pylori’s sensitivity to antibiotics before
eradication regimens is becoming increasingly impor-
tant. Traditionally, the detection of Helicobacter pylori
and its antimicrobial resistance is determined by cul-
tural and phenotypic drug susceptibility testing, which
is cumbersome and time-consuming. Recent advances
in diagnostics provide new tools, such as real-time poly-
merase chain reaction (PCR) and linear probe assays, to
diagnose Helicobacter pylori infection and antimicrobial
resistance to certain antibiotics directly from clinical
specimens. In addition, high-throughput whole-genome
sequencing technologies allow rapid analysis of the
pathogen’s genome, thereby enabling the identification
of resistance mutations and associated antibiotic resis-
tance.

The bridging of the gap between existing clinical and
diagnostic practice (histology, rapid urease test, Helico-
bacter pylori culture, PCR and linear probe assays) and
new technologies (e.g. high-throughput whole-genome
sequencing of Helicobacter pylori) with the aim of po-
tential implementation in diagnostic laboratory settings
will improve public health.

The aim of the study.

Review of currently available modern diagnostic
methods for detecting Helicobacter pylori, its drug resis-
tance and their application in monitoring and regulating
Helicobacter pylori.

Object and research methods.

In order to achieve the set tasks, we were guided by
the principles and requirements for selecting research
methods. Scientific research made it possible to use a
set of the following theoretical methods: self-analysis
of scientific and educational-methodical sources made
it possible to formulate the purpose of the study and
identify problems, identify contradictions using induc-
tion and deduction methods, and confirm or refute sci-
entific theory with existing practical data.

To qualitatively ensure the completeness and ob-
jectivity of the obtained data, theoretical analysis and
generalization of modern scientific literature of leading
scientists were carried out in the scientometric data-
bases CAS, PubMed, Google Scholar, PubMed Central,
Medline, Embase, Springer Nature, Wiley Online Library,
Cochranelibrary, where there were issues of aetiology
and pathogenesis of Helicobacter pylori are highlighted,
modern methods of diagnosis of Helicobacter pylori
in global gastroenterological practice, practical recom-
mendations for the use of clinical diagnostic markers in
the verification of Helicobacter pylori. While working on
the research, 149 foreign sources of scientific literature
were studied without any time limitations.

Inclusion criteria:

1. Original research manuscripts;

2. Characteristics of the aetiology and pathogenesis
of Helicobacter pylori in the human population;

3. Use modern laboratory and diagnostic technolo-
gies to identify Helicobacter pylori.

Exclusion criteria:

1. Incident reports, comments, letters;

2. Characteristics of Helicobacter pylori isolates dif-
ferent from humans;

3. Original research manuscripts that did not meet
the research goals.

The analysis of scientific and methodological, and
professional specialized literature made it possible to

identify problems and perspectives in the diagnosis of
Helicobacter pylori, to determine relevance, to specify
the goal and task, to determine methods, to identify the
novelty of the work, to generalize and justify the results
of this study. In order to study the theoretical material
and solve the set practical tasks, the following methods
of analysis were used, which were based on setting the
goal of the research and the analysis itself, on under-
standing the specifics of the material being studied,
which made it possible to form the structure of the re-
search, etc.

Research results and their discussion.

Certain microorganisms are involved in many malig-
nancies worldwide, and conservative estimates suggest
that >15% of all cancers are associated with infectious
agents.

Helicobacter pylori (HP) infection is one of humans’
most common chronic bacterial infections, affecting ap-
proximately 4.4 billion people worldwide [ 5 ]. Reported
prevalence rates vary widely in different geographic
regions, reaching the highest levels in developing coun-
tries and showing a well-established relationship with
socioeconomic status and hygiene conditions [5, 6]. He-
licobacter pylori infection causes chronic, progressive
stomach inflammation and various diseases, including
gastric and duodenal ulcers and gastric cancer.

Helicobacter pylori is of low virulence for many peo-
ple, causing only mild inflammation and generating few,
if any, symptoms of dyspepsia. For those with more se-
vere inflammation, Helicobacter pylori infection may be
the cause of dyspeptic symptoms. Helicobacter pylori
infection is the dominant factor in peptic ulcer disease.
Events that are considered important are the violation
of gastritis homeostasis and the development of gastric
metaplasia in the bulb [7].

It is long-term exposure to Helicobacter pylori that
causes a markedly increased risk of gastric adenocar-
cinoma, the second leading cause of cancer death in
the world, prompting the World Health Organization
to recognize Helicobacter pylori as a Class | carcinogen.
Approximately 660,000 new cases of gastric cancer per
year are associated with Helicobacter pylori, making this
pathogen the most common infectious agent associated
with malignancy.

Helicobacter pylori is a gram-negative microaero-
philic bacterium that infects the epithelial lining of the
stomach. The discovery of Helicobacter pylori as a cause
of peptic ulcer disease in 1983 led to a shift in the un-
derstanding of what was once a difficult and debilitating
disease to one that could be reliably cured with a course
of antibiotics, although concern is growing over the rise
of antibiotic resistance [8, 9]. In many countries, the in-
cidence rate of Helicobacter pylori is decreasing due to
an increased standard of living [10, 11]. However, the
distribution of this bacterium is still quite widespread,
especially in the Far East. It is the main prerequisite for
chronic gastritis and the primary etiological agent of
gastric cancer and peptic ulcer disease [12, 13]. In most
regions, the main mechanism of Helicobacter pylori
spread is intrafamilial transmission [14]. Prevalence re-
mains high in most developing countries and is generally
related to socioeconomic status and level of hygiene.
Currently, there is no data on Helicobacter pylori’s glob-
al and regional distribution.
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Helicobacter pylori is known as one of the most
common infectious pathogens, with high infection and
recurrence rates worldwide. The prevalence of Helico-
bacter pylori is up to 90% in developing countries.

Helicobacter pylori is a gram-negative, flagellated
bacterium. The causative organism belongs to several
different genetic populations with high genetic diversity
[15, 16]. The bacterium can survive in the presence of
low oxygen levels.

Helicobacter pylori uses flagella-mediated motil-
ity to move to gastric epithelial cells and penetrate the
mucosa [17]. After that, the organism crosses the acidic
environment in a zone with appropriate conditions. The
coccoid form enabled its colonization in the mucus lay-
ers [18, 19]. Attachment to the epithelial cells of the host
occurs with the help of adhesin production [17, 20]. So
far, several studies have shown that Helicobacter pylori
colonization can be negatively and positively associated
with the induction and progression of several diseases
[5, 18, 21, 22]. Helicobacter pylori has been reported to
be associated with gastric and duodenal ulcers, gastric
carcinoma, and gastric mucosa-associated lymphoid tis-
sue (MALT) lymphoma [23, 24, 25]. Several other studies
report a positive correlation between gastrointestinal
diseases and Helicobacter pylori. For example, a posi-
tive association between Helicobacter pylori and duo-
denal and gastric ulcers [26], gastritis [27] and oesopha-
gal cancer [28] has been reported. In addition, there is
evidence of a positive association between Helicobacter
pylori and non-gastrointestinal diseases such as diabe-
tes [29], coronary heart disease [30] and anaemia [31].

Most infections occur in childhood, when patients
remain healthy carriers, showing symptoms later in
adulthood. However, the vast majority of the infected
population does not develop symptoms associated with
Helicobacter pylori infection [18]. Unfortunately, there
is no exact information about the transmission route of
Helicobacter pylori. However, it has been suggested that
the infection is transmitted by oral-oral and faecal-oral
routes.

And although the pathogenic potential of Helico-
bacter pylori was evaluated several decades ago since
its discovery in 1983, unfortunately, the resistance of
Helicobacter pylori to antibiotic treatment is increasing
every day, which complicates the treatment itself.

Eradication of Helicobacter pylori significantly re-
duces the risk of gastric adenocarcinoma in infected
individuals; however, only a percentage of colonized in-
dividuals ever develop neoplasia. Disease risk involves
well-tuned pathogen—host interactions that depend on
strain-specific bacterial factors, host genotypic traits,
and/or environmental conditions.

Universal testing and treatment strategies for Heli-
cobacter pylori are not feasible due to the high preva-
lence of infection, as well as the costs and side effects of
antibiotic therapy, and eradication rates are often less
than 80% in regions of the world where gastric cancer
is most common.

Helicobacter pyloriis a human-specific pathogen that
causes stomach pathologies, including stomach cancer.
Both invasive and non-invasive methods can diagnose
Helicobacter pylori. Urea breath test and determination
of stool antigens are among the most commonly used
non-invasive methods. Although the transmission route
of Helicobacter pylori is still not fully understood, the

level of contamination is highly dependent on the fam-
ily and environmental context, with a dramatic effect on
living conditions with poor hygiene and sanitation. How-
ever, family socioeconomic status is the main risk factor
for Helicobacter pylori infection among children. In addi-
tion, food and water have a significant influence on the
prevalence of Helicobacter pylori infection worldwide.

Helicobacter pylori is a microaerophilic fastidious
pathogen that can be detected in people of all ages
worldwide, and its prevalence ranges from 20-80% [32,
33]. The accidental discovery of this bacterium by Mar-
shall and Warren in 1983 led to dramatic changes in our
understanding of acid-peptic diseases. They were later
awarded the “Nobel Prize in Medicine and Physiology”
in 2005 for discovering Helicobacter pylori. It has been
reported that approximately 80% and 95% of gastric
and duodenal ulcers, respectively, are caused by Helico-
bacter pylori [34]. Of the several diagnostic tests avail-
able for detecting Helicobacter pylori infection, each has
certain advantages and disadvantages.

During the first years of Helicobacter pylori infec-
tion, endoscopy without biopsy remained highly unsat-
isfactory in establishing the diagnosis [35]. Today, the
detection of Helicobacter pylori in biopsy specimens
depends on histology, rapid urease test (RUT), culture,
and PCR tests. Gastric juice testing, although not widely
used, can also be used to evaluate Helicobacter pylori
infection.

Histology. The presence of typical bacteria, along
with an inflammatory reaction on slides, is considered
a diagnostic test for Helicobacter pylori infection. Stain-
ing of smears such as Giemsa, acridine orange, Warthine
Starry, Hp silver stain, Dieterle, Giminez, McMullen, and
immunostaining are used to detect Helicobacter pylori.
Giemse staining is usually used to detect Helicobacter
pylori. Staining with hematoxylin and eosin helps to as-
sess the severity of inflammation along with the detec-
tion of bacteria.

Urease test. Helicobacter pylori is known for produc-
ing large amounts of urease. The enzyme urease hydro-
lyzes urea with the release of CO, and NH,. Detection of
urease production was used as a surrogate marker for
detecting bacteria in antral biopsies. The release of am-
monia increases the test medium’s pH, which is shown
by a colour change using a pH indicator.

Cultural methods. Helicobacter pylori can be rou-
tinely isolated by culture from human gastric biopsy
specimens. This bacterium needs a microaerophilic en-
vironment and complex environments [36].

Helicobacter pylori grows best in freshly prepared
moist media incubated in a warm (37°C) atmosphere
with 5%-10% CO,, 80%—90% N,, and 5%-10% O,. A
humid atmosphere enriched with H, (5%—8%) improves
the yield of Helicobacter pylori. Primary isolation of the
organism from gastric biopsies takes 5—7 days in a micro-
aerobic atmosphere created by a variable-atmosphere
incubator, partially evacuated anaerobic jars with cer-
tain gas-forming gas mixtures.

Stool culture. It is complicated to isolate Helico-
bacter pylori from stool samples. The explanation for
this poor isolation is that Helicobacter pylori is sensitive
to bile salts. Dore et al. [37] successfully isolated Helico-
bacter pylori after treatment with the bile-sequestrant
cholestyramine before inoculation on a culture medi-
um. However, similar Helicobacter pylori colonies must

46 ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2023 — Bun. 2 (169) / Bulletin of problems in biology and medicine — 2023 - Issue 2 (169)



ornaaun NITEPATYPU / LITERATURE REVIEWS

be tested by molecular methods to confirm that they
are indeed Helicobacter pylori.

Polymerase chain reaction (PCR). Conserved genes
used to detect Helicobacter pylori are the urease op-
eron: ureA and glmM, also known as ureC, or 16S rRNA,
23S rRNA and Hsp60 [38] gene. It is necessary to know
the DNA sequence of the target gene in strains of He-
licobacter pylori and other related bacterial species as
much as possible to create specific primers. The highly
conserved 16S rRNA gene in bacteria shows sequences
common to different Helicobacter species. A 109 bp
amplicon is specific for Helicobacter pylori 16S rRNA
which has also been observed to occasionally amplify in
human tissues, compromising the appropriate diagnosis
of Helicobacter pylori.

Urea breath test. The urea breath test (UBT) is often
considered the gold standard in diagnosing Helicobacter
pylori infection [38]. UBT consistently outperforms
many other available tests. In this test, 13C — or 14C-
labeled urea is given to the patient, where it is broken
down in the stomach by the enzyme urease, produced
by Helicobacter pylori if it is present. Radioactive 13CO,
or 14C0, is released by diffusing in the blood, released
in the lungs. Here, exhaled air is collected to measure
the activity of labelled carbon.

Serological/immunological/antigen-antibody de-
termination test. Detection of antibodies. Immunoblot
analysis of the serum of patients infected with Helico-
bacter pylori has shown several antigens capable of
inducing an immune response. Basically, Helicobacter
pylori infection is a chronic condition, and therefore the
IgG reaction predominates.

Studies have shown that the sensitivity and speci-
ficity of serological methods for detecting Helicobacter
pylori ranges from 80 to 90%. But these observations
must be considered in the light of the fact that the host
immune response varies from individual to individual,
as well as the duration of exposure, nutritional status,
cross-antigenicity with other common antigenically re-
lated bacteria (e.g., Campylobacter, etc.) in the endemic
area.

Saliva. Saliva is another sample that can be collect-
ed non-invasively, and the excretion of 1gG and IgA is
known. Studies have shown that although Helicobacter
pylori-specific IgA cannot differentiate between infected
and uninfected individuals, the detection of IgG can aid
in the diagnosis [38]. Although the specificity of detect-
ing 1gG against Helicobacter pylori can be improved by
immunoblotting, the sensitivity is relatively low and
rarely reaches 90%. However, better results were re-
ported in cases of high serum titers and in children older
than five years.

Detection of antigen. Helicobacter pylori antigen
was successfully detected in stool samples for the first
time in 1997. Using polyclonal antibodies, sensitivity
and specificity were found to be 88.8% and 94.5%, re-
spectively [38]. In another study by Vaira et al. [39], a
sensitivity of 94.1% and a specificity of 91.8% could be
observed. The advantage of the antigen detection test
is to assess the eradication of Helicobacter pylori infec-
tion. However, a false negative may also be reported if
the antigen concentration becomes low. Later, a new
generation of stool antigen kits using monoclonal anti-
bodies was developed, giving comparable accuracy to
UBTs.

Detection of Helicobacter pylori in the oral cavity.
It has been reported that the oral cavity may only be a
temporary reservoir, as Helicobacter pylori enters here
by belching or vomiting.

PCR-based studies for the detection of Helicobacter
pylori in the oral cavity (saliva/plaque) have given a
mixed report, as many uncharacterized bacteria closely
related to Helicobacter pylori are present in the oral
cavity and gastrointestinal tract, results should be con-
sidered positive if at least two target conserved genes
specific for Helicobacter pylori give the expected ampli-
fication.

Antibiotic resistance in Helicobacter pylori. The only
currently effective treatment against Helicobacter pylori
infection involves antibiotics. The main mechanisms of
antibiotic resistance in Helicobacter pylori include mu-
tations that impair the ability of antibiotics to bind ribo-
somes and interfere with protein synthesis, mutations
affecting DNA replication and transcription, mutations
that modify penicillin-binding proteins involved in pep-
tidoglycan biosynthesis [40]. If Helicobacter pylori easily
develops drug resistance to particular antibiotics, com-
bined therapy of several antibiotics is recommended.

Next generation sequencing and Helicobacter pylori.
Assessment of the human gut microbiome in health and
disease is a hot topic in the medical sciences. Changes in
the intestinal microbial composition after Helicobacter
pylori infection can cause pathogenesis and various dis-
orders.

One of the limitations of using DNA-based methods
to quantify the bacterial abundance and calculate the
dysbacteriosis index is that all microorganisms present
in the human gut have been shown to include dead bac-
teria and DNA contamination (e.g., from careless sam-
pling, unsterile laboratory procedures, or chemicals for
extraction and sequencing). In contrast, the use of me-
ta-transcriptomics allows the investigation of only the
viable and transcriptionally active part of the microbial
community of the human gut.

Any of the tests can be used for the initial diagno-
sis of Helicobacter pylori. At the same time, the urease
breath test is the “gold standard” in diagnosing Helico-
bacter pylori infection [41].

Non-invasive tests provide high reliability in detect-
ing Helicobacter pylori due to their high sensitivity and
specificity. However, all these methods have limitations.
The choice of a specific test will depend on its sensitiv-
ity, specificity and clinical circumstances [42].

According to the recommendations of the Maas-
tricht V international consensus (2016) and the Kyoto
consensus (2015), three — or four-component variants
of Helicobacter pylori eradication therapy are used. An
essential element of eradication therapy is effective acid
suppression — the use of agents that suppress the acid-
producing function of the stomach.

In predicting the effectiveness of anti-helicobacter
therapy in a specific patient, it is necessary to take into
account, on the one hand, the situation with resistance
to antibiotics (clarithromycin and metronidazole) in a
given geographic region and, on the other hand, the his-
tory of previous use of antibiotics.

Since therapy containing 2 or 3 antibiotics, depend-
ing on the clinical case, lasts 10 or 14 days, the patient
may develop dysbiosis of the cavity contents of the large
intestine. This therapy should be carried out only under
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the close supervision of a doctor. The most common
consequence of the uncontrolled use of antibiotics is
antibiotic-associated diarrhoea and other manifesta-
tions of dysbiosis, which require additional, long-term
treatment. For the prevention of dysbiosis of the large
intestine during eradication of Helicobacter pylori and
other cases of antibiotic use, it is recommended to use
probiotics — preparations containing lacto — and bifido-
bacteria or saccharomycetes Boulardi from the first day
of antibiotic therapy throughout the course [43, 44, 45].

The high prevalence and etiopathogenetic relation-
ship of H. pylori with the most significant stomach dis-
eases emphasizes the need to optimize the diagnosis
of this infection, taking into account the sensitivity and
specificity of the tests and the conditions of their use.
The infection must be detected before therapy is pre-
scribed, and its success must be confirmed after treat-
ment.

The development of modern diagnostic methods al-
lows more accurate and reliable diagnosis of H. pylori
infections. The choice of method will depend on avail-
ability, their advantages and disadvantages, sensitivity
and specificity, and the different clinical circumstances
of each patient.

Conclusions.

The choice of diagnostic tests to determine the sta-
tus of Helicobacter pylori infection depends on sensi-
tivity, specificity, reproducibility, cost, availability, and
speed of results. There is a need to use a reference
method as a “gold standard” to identify patients truly
infected with this bacterium. Unfortunately, none of the
currently used methods can improve this criterion.

One solution is to combine the results of two or
more techniques and compare them with the results
of each evaluated method. PCR may be a slightly bet-
ter diagnostic marker than other methods to detect He-
licobacter pylori infection and confirm the eradication
of Helicobacter pylori after treatment. As mentioned
above, PCR is considered a highly sensitive method for
detecting Helicobacter pylori DNA from various clinical
samples and provides valuable information about the
presence of genes encoding specific virulence factors
and antibiotic resistance. In contrast, the sensitivities
and specificities of serological tests, breath urea, fae-
cal antigen, rapid urease tests, histology, PCR, and cul-
ture were found to be 85% and 79%, 75%—100%, and
77%—100%, 67%—100% and 61%—-100%, 75%—-100% and
84%—100%, 66%—100% and 94%—-100%, 75%—-100% and
84%—-100% and 55% —56% and 100%, respectively.
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PCR sensitivity can be increased by performing in-
serted or semi-inserted approaches. However, such ap-
proaches may increase the likelihood of false-positive
results caused by cross-contamination and the detec-
tion of DNA from dead bacteria. The low culture positiv-
ity rate (69%) may be due to the small number of organ-
isms, the presence of uncultivable coccoid forms, the
absence of microorganisms in the stomach biopsy, loss
of viability during transport, stringent growth require-
ments, or contamination with other bacteria that inhibit
the growth of Helicobacter pylori or taking antibiotics.
For these reasons, the percentage of agreement/dis-
agreement was preferred for comparing culture results
with those of corresponding samples by other diagnostic
methods. So-called false-positive results from real-time
PCR or inserted PCR may not be true false-positives;
rather, results obtained with a relatively less sensitive
culture method may be false-negative.

Although PCR can be used as the gold standard, pro-
vided that the possibility of contamination is excluded,
the method should be suggested based on the level of
diagnostic tools available. If endoscopic facilities are un-
available in peripheral or underdeveloped regions, diag-
nosis by SAT using monoclonal antibody-based kits can
be applied to stool samples. When a UBT system is avail-
able but endoscopic equipment is not available, this test
should be considered the best option. Although serolo-
gy is often misleading, it may be best for children where
sanitation is satisfactory, and the prevalence of infection
is low, especially in the pediatric age group. Therefore,
the usefulness of each invasive and noninvasive test is
almost equally important depending on the given clini-
cal situation.

Prospects for further research.

Future studies should aim to detect Helicobacter py-
lori and associated resistance mutations directly from
clinical samples (gastric or stool biopsies) using metage-
nomic and/or metatranscriptomic sequencing.

There has been tremendous scientific progress in
this area, and commercial protocols (e.g., RiboZero (lI-
lumina), RiboGold (Illumina), MIC-ROBExpress (Ambion,
Invitrogen)) are becoming available to deplete human
DNA or enrich bacterial DNA before performing WGS,
thereby increasing the efficiency and cost-effectiveness
of NGS due to less background human DNA in clini-
cal samples. The prospect of culture-independent ap-
proaches to detecting Helicobacter pylori and assessing
antibiotic resistance is particularly interesting.

METOAU AOCNIAXKEHHA HELICOBACTER PYLORI
B TACTPOEHTEPO/IOTYHIN NPAKTUL

[OHiNpoBCbKUiA HaLioHanbHU yHiBepcuTeT im. O. loH4Yapa (m. Hinpo, YKpaiHa)
elenagovorukha2411@gmail.com

IHpekuyis Helicobacter pylori (H. pylori) wupoko nowupeHa ceped awdeli i moxe npussecmu 00 BaMKOI
WYHKOBO-KUWKOBOI MAMOos102ii, BKAKYAYU BUPA3KY WAYHKY Ma 08aHAOUAMUNAN0i KUWKU, 1iMgpomy, nos’a3aHy
3i cnu3080t0 060s10HKOK. Lie Had38u4aliHO yHiIKanbHA BaKmMepis, AKA 88AXAEMbCA KAHUepo2eHHUM azeHmom. H.
pylori 3anuwaemeoca ocHosHow npobremoro 300pos’a OUHU, wo 8idnosioae 3a ~90 % sunadkie paKy wiayHKy. Y
2015 pouyi 8 ycbomy cgimi bysno sussneHo 6U36Ko Yomupbox minbapdis aodell Ha iHgekuiro H. pylori.
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OCMaHHIMU poKamu y 8CbOMy €8imi, a makox y 6azamobox egporelicbKux KpaiHax, 6ysn0 8ioMiyeHo mpueoxHe
3POCMAHHA pe3ucmeHmMHocmi 00 GHMUMIKPObHUX nperapamis i, AK HACMIOOK, Heeda4y emMnipudyHux memodis
nikysaHHA H. pylori. Tomy weudke ma mo4He 8u3Ha4yeHHA 4dymausocmi H. pylori 0o aHmubiomukie neped
30CMoCcy8aHHAM cxeM epaduKauii cmae ece binbw saxcausum. TpaduuiliHo suseneHHsa H. pylori ma i aHmumikpobHa
pe3ucmeHmMHicmes 8U3HAYAEMbLCA WAAXOM KysnbmypasnbHO20 ma ¢eHomurnoso20 mecmyeaHHA Yyymausocmi 00
niKkapcoKux 3acobis, AKi € 2pomizdkumu ma 3alimaromes 6azamo yacy. OcmaHHi docsizHeHHSA 8 diaeHocmuyi Hadarmeo
Ho8i IHCMpymMeHmu, maki AK rnonimepasHa saaHytoeoea peakyia (M/1P) y pexcumi peanbHo20 4acy ma aHanizu
niHiliHo20 30HOa, 08 OdiaeHOoCMUKU iHekryii H. pylori ma aHmumikpobHoi cmilikocmi 0o nesHux aHMubiomukie
b6e3nocepedHbo 3 KiHiYHUX 3pasKie. Kpim mozo, sucoKonpoOyKkmueHi mexHonoeii cek8eHy8aHHA 8Cb020 2eHOMY
00380/150Mb WEUOKO aHAI3y8amu 2eHOM 36YOHUKA, MUM COMUM OaroYU MOXIUBICMb ideHmugikysamu mymauii
pe3ucmeHmMHoOCMi ma noe’a3aHy pesucmeHmHicme 00 aHmubiomukis.

Haykoea HOBU3HG Mosd20€ y MOOOAAHHI PO3PUBY MiMC ICHYHOYOK KiHIKO-0id2HOCMUYHOK M[PAKMUKOH
(eicmosnoeis, weudkuli mecm Ha ypea3sy, Kyanemypa H. pylori, [1/IP ma aHani3u aiHiiHUM 30HOOM) ma HO8IMHIMU
mexHosno2iaMu (Ha NPUKAadi 8UCOKONPOOYKMUBHUX mexHOs102ili cekseHy8aHHA 8cbo2o 2eHomy H. pylori) 3 memoro

nomeHyiliHo2o 8MpPo8adHceHHAM y 0iazHOCMUYHi 1a60pamopHi ymosu 015 NOKPAULEeHHS 300p08°s HaceneHHs.
Knw4oei cnosa: H. pylori, iHeasusHi ma HeiH8a3usHi Memoou 00CiOHeHHS, WAYHOK, 08aHAOUAMUNAAA KUWKA.

38’A30K nyb6aikauii 3 n1aHOBMMM HAayKOBO-AOCNIA-
HUMU poboTamu.

JocnifrKeHHA NpoBOAMIOCH B PpaMKax HayKOBO-A0-
cnigHoi poboTu Kadbeapu 3arasibHOI MeANLUHM 3 KYPCOM
di3myHoi Tepanii Ha Temy: «CyyacHi meToam A0CiaAXKeH-
HA Helicobacter pylori B racTpoeHTeponoriyHiii npakTu-
Li», Aep*KaBHUI peecTpauiiHnini Homep 0122U001470.

Bctyn.

IHpeKuia Helicobacter pylori wupoko nowwupeHa
cepep ntofen i Moxe NPU3BECTU A0 BAXKKOI LWYHKOBO-
KWULLKOBOI MaTOJOrii, BK/IKOYAOUM BUPA3KY LUJIYHKY Ta
ABaHaAUATUNANOI KULWKK, nimdpomy, nos’asaHy 3i cau-
30B0t0 ob6osoHKow [1, 2]. Lle Hag3BMYaliHO yHiKanbHa
baKTepis, AKa BBAXKAETbCA KAHUEPOreHHMM areHToMm [2].
Helicobacter pylori 3anuwaerbca ocHoBHOW npobne-
MO'0 340P0B’A Nt0AMHM, WO Bignosigae 3a ~90% sunag-
KiB paKy WayHKy. Y 2015 poui B ycbomy cBiTi 6yno BusBe-
NleHo 6/1M3bKO YOTUPbLOX MiNbAPAIB NtoAel Ha iHdeKL;io
Helicobacter pylori [3].

OcTaHHIMKW poKaMK y BCbOMY CBITi, @ TaKOX y 6ara-
TbOX EBPONENCBKNUX KpaiHax, 6yN0 BiAMIYEHO TPUBOXKHE
3POCTaHHA PE3UCTEHTHOCTI A0 aHTUMIKPOBHMX npena-
paTiB i, AK HACNiQOK, HEBAAY eMMNiPUYHUX METOoAiB Ni-
KyBaHHA Helicobacter pylori [4]. Tomy wBuaKe Ta TouHe
BMU3Ha4YeHHsA vyytameocTi Helicobacter pylori fo aHTM6io-
TUKIB Nepes 3aCcTOCYyBaHHAM CXeM epajmKalii CTae Bce
6inbl BaxkAMBUM. TpaauuiliHo BuaBneHHs Helicobacter
pylori Ta il aHTUMiIKpObHHa pe3nUCTEHTHICTb BU3HAYAETHCA
LUNAXOM KYNbTYpasbHOro Ta GeHOTMNOBOro TECTYBAHHA
YYTAMBOCTI A0 NiKAapCbKMX 3acobiB, AKi € rPOMI3AKMMUK Ta
3alimatoTb 6arato yacy. OcTaHHi LOCATHEHHA B AjarHoC-
TULUj HaJAlOTb HOBI IHCTPYMEHTHW, TaKi AK NonimepasHa
NaHutorosa peakuis (M/IP) y pexumi peanbHOro yacy
Ta aHani3M NiHiMHOro 30HA4a, ANA AiarHOCTUKM iHdeKu;i
Helicobacter pylori Ta aHTMMIKpO6HOI CTiltKOCTi A0 nes-
HUX aHTMBIOTMKIB Be3nocepeHbO 3 KAIHIYHUX 3Pa3KiB.
Kpim TOro, BUCOKONPOAYKTUBHI TEXHONOTii CEKBEHYBaH-
HA BCbOrO FEHOMY [03BO/IAKOTH LWBMAKO aHa/Ni3yBaTU
reHom 36yaHMKa, TUM CaMUM Aal04U MOMXK/IUBICTb igeH-
TMdiKyBaTU MyTaLii pe3nCcTeHTHOCTI Ta NOB’A3aHy pesunc-
TEHTHICTb 10 aHTUBIOTHMKIB.

MoponaHHA pPO3pPMBY MIXK iCHYIHOYOK KAiHiKO-gia-
FHOCTMYHOI MPAKTUKOK (ricTonoria, WBNAKKIA TecT Ha
ypeasy, kynbtypa Helicobacter pylori, MN/IP Ta aHanisn
NiHIMHWUM 30HAO0M) Ta HOBITHIMM TEXHOIOTISIMU (Ha NpK-
KNnafi BUCOKOMPOAYKTUBHUX TEXHOMOTI CeKBEHYBAHHA
BCcboro reHomy Helicobacter pylori) 3 metoto noTex-

LiMHOro BNPOBAaAKEHHAM Y AiarHOCTUYHI labopaTopHi
YMOBW A/1A MOKPaLLLEHHA 340PO0B’A HAaCeNEHHS.

MeTa gocnigKeHHs.

Ornag, [OCTYMHMX Ha OAHUM MOMEHT Cy4YacCHMUX
OiarHOCTMYHMX MmeTogiB ana BuasneHHa Helicobacter
pylori, 1oro nikapcbKoi CTilMKOCTi Ta iX 3acTOCyBaHHSA B
MOHITOpUHTY i perynauii Helicobacter pylori.

O6’eKT i MmeToaM AO0CNIAMKEHHS.

3 MeTOK [OCATHEHHA MOCTaB/lEHUX 3aBAaHb, MU
KepyBasncA MNpUMHLMNAMKW Ta BMMOramu Ao nigbopy
MeTOAiB AOCAiAKEeHHA. HayKOBMI NOLWYK A03BO/INB BU-
KOPUCTATK CYKYMHICTb TaKUX TEOPETUYHUX METOZiB: ca-
MOaHani3 HAayKOBMX Ta HAaBYa/IbHO-METOANYHUX AXKepen
03B MOM/IMBICTb CHOPMY/HOBATU METY AOCNIAKEHHA Ta
nosHaunTu npobnemu (3agadi), BUABUTU CynepeyHocTi
33 JOMOMOro MeToAiB iHAYKLIT Ta AeayKLii, niaTsep-
OUTU YW CNPOCTYBATU HAYKOBY TEOPItO iCHYOUMMM NpPaK-
TUMHUMW JaHUMU.

Ona  axkicHoro  3abe3neyeHHs  MNOBHOTM  Ta
06’EKTMBHOCTI OTPMMaHUX AaHWUX, Byno nposeaeHo Te-
OpPEeTMYHUIN aHani3 Ta y3arajbHEeHHA Cy4acHOi HayKoBOi
niTepaTypu NpPOBIAHUX HAYKOBLB Yy HayKOMETPUYHMUX
6asax CAS, PubMed, Google Scholar, PubMed Central,
Medline, Embase, Springer Nature, Wiley Online Library,
Cochranelibrary, ne 6ynn BUCBiTAEHI NUTaHHA eTioso-
rii Ta notoreHesy Helicobacter pylori, cy4acHi metoam
aiarHoctuka Helicobacter pylori y cBiToBil1 racTpoeHTe-
PONOriYHIM NpPaKTULi, NPaKTUYHI pekomeHaauii wono
3aCTOCYBaHHA KAiHIKO-4iarHOCTUYHUX MapKepiB y Be-
pudikauii Helicobacter pylori. ¥ npoueci pobotu Hag,
OOCNiAXeHHAM 6yno BuBYeHO 149 iHO3EeMHUX Axepen
HayKoBOI niTepaTypn 6e3 byab-AKMX 0bMeKeHb y Yaci.

KpuTtepii BKAtOYEHHA:

OpwuriHanbHI AOCNIAHULBKI pyKOnUcK;

XapaKTepucTuKa eTionorii Ta
Helicobacter pylori y ntoacbKiit nonynauii;

BUKOPUCTaHHA Cy4yacHUX NabopaTopHO-AiarHOCTUY-
HUX TEXHOOTiIN ana ineHTUdiKayii Helicobacter pylori.

KpuTepii BUKNIOUEHHSA:

3BiTM NPO BUNAAKKN, KOMEHTAPI, NUCTY;

XapakTepuctuka isonartis Helicobacter pylori, Bia-
MiHHWX Big, NtOANHN;

OpwuriHanbHI AOCNigHULBKI pyKONUcK, AKi He Biagno-
BiZla/M NOCTaBNEHUM 3aa4aM AOCNIAKEHHA.

MpoBeaeHNn aHanisa HayKoBO-meToAu4YHOI Ta ¢a-
XOBOi cnewianizoBaHoi AniTepaTypu fAaB MOMKAUBICTb
BMABUTM NpobaeMM Ta NepCcrneKkTUBWM Yy AiarHocTuui

natToreHesy
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Helicobacter pylori, BU3HAUMTK aKTyanbHiCTb, KOHKpe-
TU3YBaATW METY | 3aBAaHHA, BUSHAUYUTU METOAM, BUSBUTU
HOBM3HY PO6OTM, NMPOBECTU Yy3arajbHEHHA 1 O6rpyH-
TYBaHHA pe3y/bTaTiB AAaHOTO AOCAIAMKEHHS. 3 MeTolo
BMBYEHHA TEOPETUYHOrO MaTepiany Ta BUPILWEHHS no-
CTaB/MIEHUX MPAKTUYHMX 3aBAAHb Oy BUKOPUCTAHI TaKi
METOAMKM aHani3y, AKi rPyHTYBa/IMCA HA MOCTAHOBLL
MeTU AOCNIAXKEHHA Ta CaMOro aHanisy, Ha PO3YMiHHiI
cneumndikn maTepiany, AKMIN BUBYABCA, A03BOAUB cdHOp-
MYBATU CTPYKTYPY AOCAiIAKEHHS TOLLO.

Pe3ynbTatv focnigiKeHHA Ta ix 06roBopeHHs.

MeBHiI BUAM MiKpoopraHiamis 6epyTb y4acTb y BU-
HUKHEHHI 3HAYHOT KiNbKOCTi 310AKiICHUX HOBOYTBOPEHb
Yy BCbOMY CBITi, i KOHCEPBATMBHI OLiHKM NOKa3yloTb, LLO
>15% ycix BMNaaKiB paKy nos’s3aHi 3 iHeKuiiHMMK
areHTamu.

IHdeKujia Helicobacter pylori (HP) € ogHieto 3 Hait-
NOLUMPEHIWNX XPOHIYHUX BakTepianbHMX iHdeKUin Y
ntogen, aka Bpaxkae npmubansHo 4,4 minbapaa nogen y
BCbomy cBiTi [5]. MoBigomneHHA nNpo piBeHb nowwupe-
HocTi iHdeKLii B pi3HMX reorpadiyHnx perioHax KonmBa-
IOTbCA B LUMPOKUX MeXKaX, AOCATatoYM HalMBULLOIO PiBHA
B KpaiHax, WO pO3BMBatOTbCA, | MOKasyoTb fobpe BCTa-
HOBJ/IEHMI 3B"A30K i3 COLia/IbHO-EKOHOMIYHMM CTaTyCOM
Ta ymoBamu ririeHn [5, 6]. IHpekuia Helicobacter pylori
BMK/IMKAE XPOHiYHE Mporpecytode 3ananeHHs LWAyHKa
Ta PI3HOMaHITHI 3aXBOPIOBAHHA, BKAKOYAOUM BUPA3KY
LIIYHKA Ta ABAHAAUATUMNANOT KULWKM Ta PaK LUYHKa.

Helicobacter pylori gns 6aratbox ntogein mae HU3bKY
BiPYNEHTHICTb, CNPUUYMHSAIOYM NIMLLIE NeTKe 3ananeHHA Ta
reHepyruM Hes3HayHi CMMNTOMW AUCNENCii, AKWO TaKi
€. [lna Tnx, xTo Mae Ginbll BaKKe 3ananeHHs, iHdeKLis
Helicobacter pylori moxke 6yt NpUUYNHOK BUHUKHEHHSA
AucnencuyHux cumntomis. IHPekuia Helicobacter pylori
€ AOMiHytoYMM paKTopom BMPaA3KoBOi xBopobu. MNogi-
AMM, AKi BBAXKAIOTbCA BAXKNMBUMMU, € MOPYLUEHHA rOMe-
0CTa3y racTpuTy Ta PO3BMTOK LUNYHKOBOI MeTan/asii B
umbynuHi [7].

Came pgoBroTpuBane ypaxeHHs Helicobacter pylori
CNPUYUHAE NOMITHMIA NiABULLEHUI PUSMK 4O MOABU
ALEHOKAPLUMHOMM LWWAYHKA, APYroi NPOBIAHOT NPUYMHK
CMepTi Bif, paKy B CBITi, W0 CNOHYKano BcecBiTHIO opra-
Hi3aLilo oxopoHu 3g0poB’a Bu3HaTH Helicobacter pylori
KaHueporeHom | knacy. MpubansHo 660000 HoBMX BU-
NMaZKiB paKy LWAyHKa Ha pik nos’Aa3aHi 3 Helicobacter
pylori, Wwo pobutb Lein NaToreH HalMNoOWMPEHIWUM iH-
deKUiMHMM areHTom, MoB’S3aHMM i3 3/108KICHUMU HO-
BOYTBOPEHHAMM.

Helicobacter pylori € rpamHeraTnBHolO Mmikpoaepo-
¢dinbHOM HBaKTepieto, AKa Bparkae eniteniaibHy 06010H-
Ky WAyHKa. BigkputTa Helicobacter pylori sk npuuntHu
BMpPa3KoBOi xBopobu B 1983 poui Nnpusseso A0 3MiHK
PO3YMiHHSA TOrO, LLO KONUCb BYN0 BaXKKUM i BUCHAXKAN-
BMM 33aXBOPIOBAHHAM, Ha TaKe, AKe MOXKHa byno Hagin-
HO BMAiKYBaTW 32 AONOMOTrOI0 Kypcy aHTUBIOTUKIB, Xoua
3aHEMOKOEHHA HAPOCTA€E Yepe3 3POCTaHHA PE3UCTEHT-
HoCTi A0 aHTMbGioTuKKIB [8, 9]. Y HaraTbox KpaiHax piBeHb
3axBoptoBaHocTi Ha Helicobacter pylori 3meHwWwyeTbcA
y 3B’A3Ky 3 MiaBMLUEHHAM piBHA xutTa [10, 11]. MpoTe
noLlIMpeHicTb Liei bakTepii Bce Wwe € A0CUTb PO3Mo-
BClOAKEHO, ocobanBo Ha [danekomy Cxoai. Lle ocHo-
BHA NepeaymMoBa BUHUKHEHHA XPOHIYHOrO racTpuTy Ta
OCHOBHWM €TIONOMYHWI areHT paKy LUYHKa Ta BUPA3Ko-
BOi xBopobu [12, 13]. VY 6inblwocCTi perioHiB 0OCHOBHMM
mexaHiamom nolumpeHHs Helicobacter pylori e BHyTpiWw-

HbociMmeliHa nepeaaya [14]. MownpeHicTb 3a1MLWaETbCA
BMCOKOIO Yy BifbLIOCTI KpaiH, WO po3BMBAlOTLCS, i 3ara-
JIOM NoB’sA3aHa i3 coljia/ibHO-EKOHOMIYHMM CTaTyCcoOM Ta
piBHeMm ririeHn. Hapasi BiacyTHi gaHi woao rnobansHoro
Ta perioHanbHoro nowwnpeHHa Helicobacter pylori.

Helicobacter pylori Bigomuii AK oanH 3 HaWnowwu-
peHiWwnx iHPEKLiMHMX MaTOreHiB 3 BUCOKMM PiBHEM
iHpeKui Ta peumamsiB y Bcbomy CBIiTi. lNowmrpeHicTb
Helicobacter pylori ctaHoBuTb A0 90% Yy KpaiHax, Wwo
pPO3BMBalOTHCA.

Helicobacter pylori — rpamHeratMBHa, AXKryTMKoBa
6akTepin. OpraHiam 36yaHMKa HaIEXKUTb A0 KiNbKOX pi3-
HUX FEHEeTUYHUX NONYNALIN, AKI AEeMOHCTPYHOTb BUCOKY
reHeTU4YHy pisHOMaHITHIcTb [15, 16]. baKTepis moxe Bu-
KMTU 32 HAABHOCTI HU3bKOTO PiBHA KUCHIO.

Helicobacter pylori BuKopucTtoBye pyxamBicTb, ono-
CEepPeSKOBaAHY AKIYTUKAMK, ANA PyXy A0 eniTeniaibHux
KNITUH LWAYHKA Ta NPOHMKHEHHA Yepe3 cim3oBy obo-
NoHKy [17]. Micnsa wboro opraHiam NepeTMHae K1cne ce-
penosulLe B 30Hi 3 BignoBiAHMMK ymoBamu. KokoigHa
dopma ymoKaMBMAA Ti KOMOHI3aL,io B Wapax camnsy [18,
19]. MpuKpinaeHHAa A0 eniTeniafbHUX KAITUH Xa3diHa
BinOYyBa€ETbCA 33 AOMNOMOrol0 BMPOOHUUTBA aaresuHy
[17, 20]. Hapasi KinbKa gocnigxeHb nokasasnu, Lo Ko-
noHisauia Helicobacter pylori moxe 6yTv HeraTMBHoO Ta
NO3MUTUBHO MOB’A3aHa 3 IHAYKLEIO Ta NPOrpecyBaHHAM
KibKOX 3axBoptoBaHb [5, 18, 21, 22]. MNosigomnseTbes,
wo Helicobacter pylori nos’asaHunit 3 BUpa3Koto WAyHKa
Ta ABaHAAUATUNANOT KMLIKKU, KAPUMHOMOIO LWAYHKA Ta
nimpomoto NimdoigHoi TKAHWHK, acouinoBaHoi 3i ciu-
30B00 060/10HKOIO WAYHKa (MALT) [23, 24, 25]. € TakoX
KiNlbKa IHWWX AOCNIAMKEHb, AKi MNOBIAOMAAOTb NPO NO-
3UTUBHY KOPENAL0 MiX LUIYHKOBO-KMULIKOBMMM 3aXBO-
ptoBaHHAMM Ta Helicobacter pylori. Hanpuknag, nosi-
[OMIAN0CA NPO NO3UTUBHUIA 3B’A30K MixK Helicobacter
pylori Ta BUpa3Koto ABaHAALATUNANOT KULLKM Ta BUPaA3-
KOM LWAYHKa [26], racTtputom [27] Ta pakom CTpaBoXo-
ay [28]. Kpim Toro, € AoKa3M NO3UTUBHOIO 3B’A3KY MiX
Helicobacter pylori Ta HelWnyYHKOBO-KMLLIKOBUMM 3aXBO-
prOBaHHAMM, TaKUMM K LyKPOBUiA aiabet [29], iwemiy-
Ha xBopoba cepus [30] Ta aHemin [31].

30ebinbworo 3apakeHHA BiAOYBAETbCA Yy AUTWH-
CTBi, KOAW NALEHTN 3a/MLLIAIOTLCA 340POBUMMU HOCIA-
MU, NPOABNAKYN CUMNTOMM Mi3HilLe B JOPOCNOMY Bili.
OfHaK y nepeBakHoi 6inblwocTi iHpikoBaHOT nonyaay,i
He pPO3BMBAOTLCA CMMMTOMMW, NOB’A3aHI 3 iHOeKLie
Helicobacter pylori [18]. Ha kanb, HeEMa€e TOYHUX Bigo-
MmocTen npo wnaax nepegadi Helicobacter pylori. Mpote
6yn0 NpunyweHo, Wo iHdeKLUia nepefaeTbcs opaabHO-
0pasibHUM Ta PpeKasibHO-OPaAZIbHUM LUAAXAMMU.

| xouya natoreHHMN noTteHuian Helicobacter pylori
6yB OLiHEHWI KiNbKa AECATUNITb TOMY 3 MOMEHTY MOro
BigkpuTTA y 1983 poui, Ha *anb, cTikikicTb Helicobacter
pylori no nikyBaHHA aHTUHIOTMKaMM LWOAHA 3POCTAE, Lo
YCKNAZHIOE CaM MPOLLEC NiKyBaHHS.

Epagukauia Helicobacter pylori 3HauyHO 3HWNKYE
PU3MK PO3BUTKY aleHOKapPLMHOMM LAYHKA Y iHPiKOBa-
HUX OCib; OAHaK InLLEe Y BiACOTKA KONOHI30BaHUX Ntoaem
KO/U-HebyAb PO3BMBAETLCA Heonsasia. Pu3MK 3axso-
ptoBaHHSA BK/OYaE Aobpe BiaNalLTOBaHi B3aeMoAii MixK
naTtoreHom Ta xa3fiHOM, AKi 3anexaTb Bif cneundivHmnx
00 WTamy bakTepianbHUX paKTopis, rEHOTUNOBUX O3HAK
rocnogaps Ta/abo ymoB HaBKO/IMLLHBLOTO CEPeaoBULLa.

YHiBepcanbHi cTpaTerii TecTyBaHHA Ta /iKyBaHHA
Helicobacter pylori Hemoxnusi yepes BUCOKy nowmpe-
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HicTb iHdEeKL|i, @ TaKOXK Yepes BUTPaATH Ta NobiYHI edpek-
TM aHTMBIOTMKOTEpanii, 40 TOro XK MOKa3HWKM NikBigauii
4acTo cTaHOBNATL meHwe 80% y perioHax CBiTy, e pakK
LWNYHKA HalbiNbLL NOWNPEHNIA.

Helicobacter pylori € cneuudiyHnm gns noanHK
36yAHMKOM, SIKMA NPU3BOAMTbL A0 NATONOrN LIAYHKa,
BK/lOYAlOuM pak WiyHKa. Helicobacter pylori moxkHa
AjarHoCTyBaTU fAK iHBAa3MBHWMM, TaK i HEIHBA3MBHUMMU
meToaamu. JuxaNbHUIM TECT Ha CeYOBMHY Ta BM3Ha-
YeHHA aHTUTEHIB Ka/ly € OA4HMMM 3 HAaNbIiNbW YacTo BU-
KOPMCTOBYBAHUX HEiHBa3MBHUX MeToAiB. He3Bakatoun
Ha Te, WO wWnax nepegadi Helicobacter pylori Bce we
3a/IMWIAETHCA He 30BCIM 3PO3YMIIMM, pPiBEHb KOHTaMi-
Hauii CUNbHO 3aNeXUTb Bif, CIMEMHOro Ta eKOJIorYHOro
KOHTEKCTY 3 Pi3KMM BMJIMBOM YMOB KWUTTA 3 MOraHoH
ririeHoto Ta caHiTapieto. OgHaK CiMeMHUI couiaNbHO-
€KOHOMIYHWI CTATyC € OCHOBHUM GAKTOPOM PU3UKY iH-
odikyBaHHA Helicobacter pylori cepea giteit. Kpim Toro,
*Ka Ta BO4A MatoTb BE/IMKUIM BNIMB Ha NOLIMPEHICTb iH-
dekuii Helicobacter pylori y Bcbomy cBirTi.

Helicobacter pylori € mikpoaepodinbHum Bubarau-
BMM 36YAHUKOM, AKMIA MOXKe ByTN BUABNEHWUM Y Ntoaen
pi3HOro BiKy B yCbOMY CBITi, i MO0 NOLWMPEHICTb KOMU-
Ba€eTbcA B Mexkax 20—80% [32, 33]. Bunaakose BigKpuT-
TA Ui€ei 6bakTepii Mapwannom i YoppeHom y 1983 poui
Npu3Beno A0 KapAWHANbHUX 3MiH Yy HaWOMy PO3YMiHHI
KUCAUX NEeNTUYHUX 3axBOptoBaHb. [MisHiwe y 2005 poui
BOHWM Bynu HaropogeHi «HobeniBcbKolo npemieo 3
meanumHuM Ta ¢isionorii» 3a BigKkputTa Helicobacter
pylori. Mosigomnanocs, wo npubamsHo 80% Ta 95%
BMPA3KKU LWAYHKA | ABaHAAUATUNANOI KMLWIKM BignoBia-
HO BMKAMKaHi Helicobacter pylori [34]. 3 Kinbkox Ao-
CTYMHUX AiarHOCTUYHUX TECTiB ANA BUABNEHHA iHbeKL,ii
Helicobacter pylori KoxkeH okpemo mae neBHi nepesaru
Ta HeZONiKW.

MpoTarom nepwmx pokis iHdeKLii Helicobacter pylori
eHgockonin 6e3 6ioncii 3annwanaca BKpan He3aaoBiNb-
HOl ANA BCTAHOBAEHHA AjarHosy [35]. CboroaHi Buse-
neHHa Helicobacter pylori y 3paskax 6ioncii 3anexutb
BiA rictonorii, weuakoro ypeasHoro tecty (RUT), KynbTy-
puv Ta MJIP-TecTiB. JocnigKeHHA WAYHKOBOrO COKY, Xo4a
i He LUMPOKO BMKOPUCTOBYETLCS, a/ie TAKOXK MOXKe byTu
BUKOpPUCTaHe ans ouiHKM iHdeKuii Helicobacter pylori.

lictonoria. HaaBHicTb TMnoBux 6akTepin nopag, i3
3aMa/ibHOK PeaKLiEr Ha NPeAMETHUX CKeNbLAX BBAXKA-
€TbCSA AiarHOCTUYHMM TeCTOM Ha iHdeKLito Helicobacter
pylori. ®apbyBaHHA Ma3KiB, Takux AK Giemsa, akpuan-
HOBMI NomapaHyesuin, Warthine Starry, Hp silver stain,
Dieterle, Giminez, McMullen; Ta imyHHe ¢apbyBaHHA
BMKOPUCTOBYIOTbCA ANA BUABNeHHA Helicobacter pylori.
3a3Buyall ana susasneHHs Helicobacter pylori Bukopuc-
TOBYeTbCA papbyBaHHA 3a meToguMKow [im3e. 3abaps-
JIEHHA reMaTOKCU/TIHOM Ta €03MHOM 0MOMAra€ OLiHK-
TU TSXKKICTb 3aMasieHHA pa3om i3 BUABAeHHAM BaKTepii.

Tect ypeasu. Helicobacter pylori Bigomuii Tum, wo
BMPOB/AE BEMKY KinbKicTb ypeasn. PepmeHT ypeasa
riaponisye ceyosuHy 3 BugineHHam CO? Ta NH3. Buse-
NEHHA NPOAYKLii ypeasn BUMKOPUCTOBYBANOCA AK CYypo-
raTHUM MapKep Aas BUABNEHHS GakTepii B aHTpanbHUX
6ionTaTtax. BusinbHeHHA amiaky nigsuuwye pH pocni-
O)KYBAHOro cepefoBULLa, | Le MPOABAAETLCA 3MIHOM
KOJIbOPY 3a A0MNOMOroto iHAMKaTopa pH.

KynbTypanbHi metogun. Helicobacter pylori moxkHa
perynapHo BUAINATA 32 AOMOMOTOK Ky/lbTypu i3 3pas-
KiB 6ioncii wayHKa noguHu. JaHa 6akTepia noTpebye

MiKpoaepodinbHOro cepefoBuLLa Ta CKNAAHUX cepea-
osuuy [36].

Hankpauwe Helicobacter pylori pocTtyTb y cBixkonpu-
roTOBaHMX BOJIOTMX CEPeLoBULLAX, iIHKYOOBaHUX Yy Te-
nni (37°C) atmocoepi 3 5%—10% CO? 80%—90% N2 i
5%—-10% O2. Bonora atmocdepa, 36araveHa H? (5%—8%)
nokpauwye Buxig Helicobacter pylori. MepBuHHa i3ona-
Lia opraHiamy i3 6ionTaTis WAyHKa TpuBae 5—7 AHIB y
MiKpoaepobHiin atmocdepi, cTBopeHii iHKybaTopom 3i
3MiHHOK aTMOCHEepPOID, YaCTKOBO €BAKYMOBAaHMMM aHa-
epobHMMKN BaHOUYKaMM 3 MEeBHMMW ras0BMMW Cymilla-
MM, LLLO YTBOPHOIOTb ras.

Kynbtypa Kany. Buginutu Helicobacter pylori i3 3pas-
KiB Kany Ay»e Ba)KKo. [MOACHEHHA Li€i noraHoi isonsa-
uii: Helicobacter pylori uytaneuii go 6inapHux cone.
Dore Ta iHWi [37] noBigomnan npo ycniwHe BUAiINEHHA
Helicobacter pylori nicna o6pobku xonectmpamiHom,
LLLO CEKBECTPYE *KOBY, Nepes, NociBOM Ha Ky/nbTypanbHe
cepenosulle. OgHak cxoxi KonoHii Helicobacter pylori
NMOBUHHI BYTM NepeBipeHi MONEKYIAPHUMU METOAAMM,
wob niaTsepamTh, WO Le aincHo Helicobacter pylori.

MonimepasHa naHutorosa peakuia (MJIP). 36epe-
YKEHi reHW, AKi BMKOPUCTOBYIOTbCA AN BUABJIEHHSA
Helicobacter pylori, ue onepoH ypeasu: ureA i gimM,
TaKoX Bisomuit sk ureC, abo 16S pPHK, 23S pPHK Ta
Hsp60 [38] reH. HeobxigHo 3HaTK nocnigosHictb AHK
uinboBoro reHa y wramax Helicobacter pylori Ta iHwWi
cnopiaHeHi Buan 6akTepiil, HACKINbKN Le MOXIUBO
ONA CTBOPEHHA cneundiyHmMx npaimepis. BUCOKOKOH-
cepBaTUBHUI reH 16S pPHK y baKTepiax AeMoHCTpye
nocnigoBHOCTI, CNinbHi gna pisHMx Buais Helicobacter.
TaKkoX cnocTepiranoca, wo amnaikoH 109 bp, cneuwu-
diuHnit gna 16S pPHK Helicobacter pylori, iHoai amn-
NiPiKyeETbCA B TKAHUHAX NIOAUHM, WO CTaBUTb Nig 3a-
rposy BignosigHuit giarHos Helicobacter pylori.

[OuXanbHU TecT Ha Ce4YoBUHY. BMKOpUCTaHHA
AMXaNbHOro TecTy Ha cevyoBuHy (UBT) yacTto BBaa-
€TbCA 30/10TUM CTAaHAAPTOM Y AiarHocTuui iHdeKuii
Helicobacter pylori [38]. UBT nocTiltHO Aae Kpali pe-
3yNbTATU Y NOPIBHAHHI 3 BaraTbMa iHLWMMM LOCTYMNHK-
MM TecTamm. Y LboMy TecTi ce4oBUHa, miyeHa 13C abo
14C, nopa€eTbCA NALLiEHTY, A€ B LUAYHKY PO3LLENIOETb-
cA depmeHTOM ypeasoto, Akuii Bupobnsie Helicobacter
pylori, AKWoO0 BiH NPUCYTHIN y WAYHKY. Buainaerbcs pa-
AioaktneHMn 13C0O?% abo 14CO? gudyHAay0UN B KPOBI,
WO BUAINAETLCA B NiereHAx. TyT NoBiTpA, WO BUAUXA-
€TbcA, 36UpaeTbCca ANA BUMIPHOBAHHA aKTUBHOCTI Mi-
YeHOro ByrneLto.

CepooriyHniN/iMyHONOTIYHWIA/TECT HA BU3HAYEHHS
AHTUrEHIB-aHTUTIN. BuABNEHHA aHTUTIN. |IMyHOGNOT-
aHani3 cupoBaTKM nauieHTiB, iHdikoBaHux Helicobacter
pylori, NoKasaB, WO iCHYE Ki/lbka aHTUrEHiB, 34aTHMX
BUK/IMKATU iIMYyHHY BiAnoBigb. B ocHOBHOMY iHdeKLisn
Helicobacter pylori € xpoHi4HUM cTaHOM, i Tomy IgG-
peakLia nepeBaxac.

[ocnigrKeHHA nNokasanu, Wo YyTAUBICTb i cneundiu-
HiCTb ceponoriyHux metogis BuasneHHs Helicobacter
pylori KonuBaeTbca B mexxax 80—90%. Ane uj cnocTepe-
YKEHHA CNif, po3rnsaaTh y cBiT/i Toro ¢akTy, Wo iMyHHa
BiANOBIAb rocnogaps BapiloeTbCA Bif iHAMBIAA A0 iH-
OMBiZla, @ TaKOX TPMBaNiCTb BM/IMBY, CTaTyC Xap4yBaH-
HA, NepexpecHa aHTUTEHHICTb 3 IHLWMMM NOLWMPEHUMMU
QHTUIEHHO cnopiaHeHMMK HakTepiamu (Hanpuknaa,
Campylobacter Tow0) B eHAEeMiYHi 30Hi.
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CnnHa. CAMHa € iHWKWMM 3pa3koMm, AKUMI MOXKeb
6yt 3ibpaHnit HeiHBa3MBHO, i BMBeAeHHA IgG Ta IgA
BiJOMI. ICHYIOTb AOCANIOKEHHA, AKI NOKa3anu, Wo xo4va
Helicobacter pylori cneundiyHuii IgA He B 3m03i Bigpis-
HUTK iHpIKOBAHMX | HeiHdiIKoBaHMX 0Cib, BUABNEHHS IgG
MOKe [I0MOMOITH y NocTaHoBL,i giarHo3y [38]. Xoua cne-
umoivHicTb BuABNeHHA 1gG npotu Helicobacter pylori
MOXKHa MOKPALWMUTM 33 [ONOMOro iMyHOBNOTUHTY,
YYT/IMBICTb AOCUTb HU3bKa i pigKo pocarae 90%. MNpote
KpalLli pe3ynbtaTv 6ynn 3apeecTpoBaHi y BUNagKax BU-
COKOFO CMPOBATKOBOTO TUTPY Ta Y AiTeW cTaplue 5 pokis.

BusasneHHA aHTUreHy. AHTUreH Helicobacter pyloriy
3pasKax Kany 6yno ycniwHo BusBAeHo Bnepe B 1997
poui. BMKOpMCTOBYOUM NOAIKAOHANbHI aHTUTING, Byno
BCTAHOB/IEHO, WO YYTAMBICTb i cneymdiyHicTb CTaHOB-
natb 88,8% i 94,5% sianosigHo [38]. B iHWoOMYy gocni-
OeHHi, npoBeaeHomy Balipa Ta cniBaBTOopamn [39],
MOXHa byno crnoctepiratv YyTamsicTb 94,1% i cneumdiv-
HicTb 91,8%. NepeBara TecTy Ha BUABNEHHA aHTUTEHY NO-
NArae B ouiHLUi epaguKauii iHpekuii Helicobacter pylori.
OpHaK, AKWO KOHLEHTPaLia aHTUreHy CTa€ HU3bKOLO,
TAKOX MOXKYTb NOBIZOMUTU NPO NOMWUIKOBUIA HEFATUB.
MNi3Hiwe 6yno po3pobseHO HoBE NOKONIHHA HabopiB aH-
TUTEHIB Kany 3 BUKOPUCTAHHAM MOHOKIOHA/IbHUX aHTU-
Tin, WO Aat0Tb NOPIBHAHHY TOYHICTb 3 TOYHIcTIO UBT.

BussneHHa Helicobacter pylori B potosili nopo-
KUHHI. [ToBigoMANANOCA, WO POTOBA MOPOXKHMHA MOXKe
6yTM AMWe TMMYACOBMM pe3epByapoM, OCKi/bKK
Helicobacter pylori HagxoouTb ClOAM LWNSXOM BiAPUNKKM
abo 6ntoBOTH.

JocnigeHHa Ha ocHosi [MJIP wono BuAsBneH-
Ha Helicobacter pylori B poToBiit nopoxHuHi (canHa/
3yOHMIA HaniT) NMOKasanu pisHWIA 3BIT, OCKiNbKM bara-
TO HeoxapaKTepu3oBaHMX bakTepii, TiICHO MOB’A3aHUX
3 Helicobacter pylori, npucyTHi B pOTOBilA MOPOMXKHM-
Hi Ta AMLi W/YHKOBO-KMLIKOBOIO TPaKTy, pe3y/abTatu
Cnif, BpaxoByBaTW MO3UTUBHMUM, AKLLO MPUHAMMHI ABa
LiNbOBUX KOHCEPBATUBHWUX reHa, cneundiyHux ans
Helicobacter pylori, aatoTb ovikyBaHy amnidikauito.

CTilikicTb oo aHTMbioTMkiB y Helicobacter pylori.
€ANHE Ha JAaHWN MOMEHT edeKTUBHE NliKyBaHHA NPOTU
iHpekuii Helicobacter pylori BKAtoyae BUMKOpUCTAHHA
aHTMBiOTMKIB. OCHOBHI MexaHi3MW PO3BUTKY pesuc-
TeHTHOCTI Ao aHTMbioTukiB y Helicobacter pylori Bkato-
YatoTb MyTaLii, AKi NOripWwyoTh 34aTHICTb aHTUBIOTUKIB
38’A3yBAaTM PUOOCOMM Ta MNEPELUKOAMKAIOTb CUHTE3y
6inKa; MyTaLii, WO BMN/MBAOTb Ha penaikalito Ta TpaH-
ckpunuito AHK; myTauii, ski moguoikytoTb 6inKK, WO
3B’A3YI0Tb NEeHiunniH, Wwo 6epyTb yyacTb y bBiocuHTEsI
nentugornikarise [40]. Akwo y Helicobacter pylori nerko
PO3BMBAETHLCA NiKapCbKa CTIMKICTb A0 OKpPEeMMUX aHTUGI-
OTWKIB, pEKOMEHYETbCA KOMBiHOBaHa Tepanin KinbKox
aHTUBIOTKKIB.

CeKBeHLUiA HacTynHoro nokosiHHA i Helicobacter
pylori. OujiHKa Mikpobiomy KULIEYHUKA NOANHU B CTaHI
30,0pO0B’A Ta 3aXBOPHOBAHb € rApAYO0 TEMOIO B Meauy-
HUX HayKax. 3MiHM MIKpPOBHOro cKnafy KULIEeYHWKA
nicna iHdikyBaHHA Helicobacter pylori moxyTb cnpuun-
HUTK NaTOreHes Ta Pi3Hi po3nagu.

OfHMM 3 obMeXeHb BWMKOPUCTAHHA MeTOAiB Ha
ocHoBi JHK ana BM3HAYeHHA yMcenbHOCTI bakTepin Ta
pO3paxyHKy iHAEKCy AncbaKTepiosy € Te, WO BCi MiKpo-
OpraHiamu, AKi NPUCYTHI B KULWEYHUKY NHOAMHU, AK BU-
ABW/IOCb, BK/OYAOTb MepTBi HaKTepil Ta 3abpyaHeHHA
OHK (Hanpuknag, Big HeobepexHoro Bigbopy npob,

HecTepubHi flabopaTopHi Npoueaypu abo XimiuHi pe-
YOBMHU AR EeKCTPaKUii Ta cekBeHyBaHHA). Hasnaku,
BMKOPUCTAHHA META-TPAHCKPUNTOMIKMN [03BOAIAE AOCAI-
OXKYBATU INLLE KUTTE3AATHY Ta TPAHCKPUNLiINHO aKTUB-
HY YacTKy MiKPOBHOT CNiNbHOTU KMLLEYHMKA NIOLNHM.

Byab-AKui i3 TecTiB moxke ByTW BUKOPUCTAHWUIA AnA
nepBuHHOI giarHocTnku Helicobacter pylori. Mpu ubomy,
YPeasHWn ANXanbHUIA TECT € «30/I0TUM CTaHAAPTOM» Y
AiarHoctuui iHdekuii Helicobacter pylori [41].

HeiHBa3uBHi TecTM 3abe3nevyioTb BUCOKY HaAin-
HicTb y BUABNeHHi Helicobacter pylori 3aBasku ceoiit Bu-
COKill yyTIMBOCTI Ta cneundiyHocTi. MpoTe BCi Ui meToamM
MaloTb 06MeKeHHs. Bubip KOHKpeTHoro TecTy byae 3a-
NeXkaTu Big, MOro 4yTamBOCTi, cneundiyHoCTi Ta KAiHiY-
Hux obcTaBuH [42].

3rigHO 3 peKoMeHZaLIAMM MiIXKHAPOAHOrO KOHCEH-
cycy Maactpuxt V (2016) Ta KioTcbKOro KoHceHcycy
(2015), BMKOPUCTOBYIOTLCA TPLOX — aBO YOTUPHLOXKOM-
NOHEHTHI BapiaHTK epaauKaLiiHoi Tepanii Helicobacter
pylori. BaxknMBum enemeHTOM epagmKaLiinHoi Tepanii €
edeKTnBHa KMcaoToCynpecia — BUKOPUCTAHHA 3acobis,
AKi NPUTHIYYOTb KUCNOTOTBIPHY OYHKLO WYHKA.

Y nporHo3yBaHHi edeKTUBHOCTI aHTUXenikobakTep-
HOI Tepanii y KOHKPETHOro nauieHTa NoTpibHO Bpaxo-
BYBaTM, 3 O4HOTO HBOKY, CUTyaL,ito 3 PE3UCTEHTHICTIO A0
aHTMBIOTMKIB (KnapuUTpoMiLMHY Ta MeTPOHiaasony) B
AaHomy reorpadiyHoMy perioHi, 3 iHWOro — aHamHes
BUKOPUCTAHHSA paHille aHTUBIOTHKIB.

OcKiNnbkK Tepania, Wwo mictuTb 2 abo 3 aHTUBIOTUKM,
3aneXHo Bif, KNiHiYHOro BUNagKy Ta Tpusae 10 abo 14
[HIB, Y XBOPOrO MOXe PO3BUHYTUCb AMCHIO3 MOPOXK-
HWHHOrO BMICTy TOBCTOI KMLWKW. [laHa Tepania NoBMHHA
NPOBOAUTUCL NULWIE Mif, PeTeNbHUM HarAL0M NiKapsA.
Hacnigkom, AKMN HayacTille BUHMKAE BHACNiAOK be3-
KOHTPOJIbHOTO BXMBAHHA aHTMOIOTHKIB, € aHTMDIOTUKa-
couioBaHa giapes Ta iHWi npossu ancbiosy, Aki notpe-
6YIOTb L04ATKOBOTO, AOCUTL TPMBANOTO NiKyBaHHA. A
NPoQiNakTUKKN AMCcHio3y TOBCTOT KULLKWU NpU epaamuKauii
Helicobacter pylori Ta iHWKMX BMNagKax 3acToCyBaHHA
aHTMBIOTMKIB PEKOMEHAYIOTb BXKMBAHHA NPOo6ioTUKIB —
npenaparTis, WO MICTATb IaKTo — Ta bidisobakTepii abo
caxapomiueTtn Bynapai 3 nepworo AHA aHTMBiOTUKOTe-
panii ynpogoBs:K ycboro Kypcy [43, 44, 45].

Bucoka nowMpeHicTb Ta  eTionaToreHeTU4HuM
38’A30K H. pylori 3 HaMbinbWw 3HaYYLWMMKN 3aXBOPIOBAH-
HAMM LWAYHKA NigKpecntoe HeobxigHicTb onTumisauii
[OiarHOCTUKM i€l iHdeKLji 3 ypaxyBaHHAM YyTAUBOCTI Ta
cneumdivyHOCTI TecTiB, a TaKOXK YMOB iX 3aCTOCYBaAHHS.
IHdeKujio HeobXiAHO BUABUTM A0 NPU3HAYEHHA Tepanii,
a i ycnix mae 6yTv niaTBEpAKEHWUI MicNA NiKyBaHHA.

Po3pobKM cydacHUX MeToAiB AiarHOCTUKM L03BONA-
I0Tb TOYHIlIe Ta HagilHiwe aiarHocTyBaT H. pylori iH-
dekuji. Bubip metoay byae 3anexatu Bif [OCTYNHOCTI,
iX nepe.ar Ta HeZONIKiB, YyTANBOCTI Ta cneundivyHoOCTI 1
Pi3HUX KNiHIYHMX 0BCTaBMH KOXHOTO NaLjieHTa.

B1cHOBKM.

Bubip AiarHOCTUYHUX TeCTiB A1 BU3HAYEHHA cTaTy-
cy iHpekuii Helicobacter pylori 3anexuTb Big,4yTaMBoCTi,
cneundivyHoCTI, BiATBOPIOBAHOCTI, BAPTOCTi AOCTYMNHOCTI
Ta WBWAKOCTI pe3ynbTaTiB. ICHYe NnoTpeba y BUKOPUCTAH-
Hi pedepeHTHOro MeToay K «30/10TOro CTaHAAPTY» A1A
BUAB/NIEHHSA NaLiEeHTIB, cnpasai iHbiKoBaHUX AaHO bak-
Tepieto. Ha Kanb, *KoAeH i3 3aCTOCOBYBAHMX Ha AaHUM
MOMEHT METOAiB He 34aTHUIN YAOCKOHANUTU LEeN Kpu-
Tepin.
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OOHUM 3 pilleHb € 06’eAHaHHA pe3ynbTaTiB ABOX abo
6iNblie MeTogMK Ta MOPIBHAHHA 3 pPe3y/nbTaTaMmn KO-
HOro MeToay, WO ouiHteTbeA. MJIP moxe 6yTv gewo
Kpawmm AiarHOCTUYHUM MapKepoMm, MOPIBHAHO 3 iH-
WMMM MeToZaMn ans BuaABAeHHs iHeKuii Helicobacter
pylori Ta gnsa nigTBepArkeHHA epaamKauii Helicobacter
pylori nicns nikyBaHHA. K 3a3Ha4anoca suwe, MNJ1P BBa-
YAETbCA BUCOKOYYTIMBMM MeToAoM BuasneHHA [OHK
Helicobacter pylori 3 pi3sHUx KniHiYHMX 3pa3KiB i Hagae
KOPWCHY iHbOPMaLLito NPO HAABHICTb FeHiB, WO KOAYHTb
cneundiyHi GakTopu BipyNEHTHOCTI Ta CTiIMKICTb A0 aH-
TMbioTKKiB. Ha BigMiHY Bif LbOro, BUABNAEHO, LLLO YYTIU-
BiCTb Ta cneuMdiyHiCTb CEPONOriYHUX aHaNi3iB, CE4OBU-
HU AWXaHHA, GeKaNbHOro aHTUrEHyY, eKCnpec-TecTiB Ha
ypeasy, rictonorii, NMJ1P i nocisy ctaHoBnATb 85% i 79%,
75%—100% i 77%—100%, 67%—100% i 61%—100%, 75%—
100% i 84%—100%, 66%—100% i 94%—100%, 75%—100%
i 84%—100% i 55%—56% i 100% BignoBiaHO.

YyTtameicte MJIP MOXHa MigBULLMTM LUNAXOM BU-
KOHaHHA BKMageHUX abo HaniBBKNageHUX Miaxonis.
OfHaK Taki nigxoau mMoXKyTb 36iNbLIMTN MMOBIpHICTb
XMOHOMO3UTUBHUX PE3yNbTaTiB, BUK/AMKAHWUX nepe-
XPEeCcHUM 3abpyAHEHHAM, a TaKoX BuABneHHAM [HK
mepTBUX BaKTepit. HM3bKMi KoedilieHT NO3UTUBHOCTI
KynbTypu (69%) morke ByTU NoB’A3aHUIA 3 Manoo Kifb-
KiCTHO OpraHiamiB, HAABHICTIO HEKYNbTYPHUX KOKOiIgHUX
dopm, BiACYTHICTIO MiKpoopraHiamiB y 6ionTaTi WAyH-
Ka, BTpaTa KWUTTE3ZATHOCTI Mif, YaC TPAHCMOPTYBAHHSA,
YKOPCTKMMM BUMOFammn A0 pocTy abo KOHTamiHaLif iH-
Wwumm 6aKkTepismu, aki npurHivytotb pict Helicobacter
pylori abo npuitom aHTMBIOTUKIB. 3 UUX NPUYMH AR
NOPIBHAHHA PE3yNbTaTiB Ky/AbTypu 3 pe3yabTaTaMu Bia-
NOBIAHMX 3Pa3KiB IHWMMM METO4aMM AiarHOCTUKK Bia-
[aBanu nepesary BiACOTKY 3rogu/Hesroan. Tak 3BaHi
XMBHONO3UTUBHI pe3ynbtaTn 3 MJIP y peanbHoOMy 4aci
abo BknageHoto MNJIP MoxKyTb He 6yTK cnpaBXKHiMK XM6-
HOMO3UTMBHUMM, CKOpIiLLEe pe3ynbTaT, OTPMMaHI 3a A0-

NOMOTFOH0 BiAHOCHO MEHLU YyT/IMBOTO METOAY Ky/IbTypH,
MOYTb 6YTVM MOMUIKOBO HEFAaTUBHUMM.

Xoua MJIP Mo)Ke BMKOPWUCTOBYBATUCHA AK 3010TUM
CTaHAaApPT, 332 YMOBM, O MMOBIPHiICTb KOHTaMiHaLLT BU-
KAtOYEHa, MeToA, AKWUI byae BUKOPUCTOBYBATUCA, CAif,
3anNponoOHYBaTM Ha OCHOBI PIBHA HAABHWUX AiarHOCTUY-
HMX 3acobiB. AKWO eHAOCKONiYHi 3acobu HemoCTynHi
B nepudepiiHnx abo cnabopo3BUHEHUX perioHax, Aia-
FHOCTMKa 3a gonomoroto SAT 3 BUKOpUCTaHHAM Habopis
Ha OCHOBiI MOHOK/IOHA/IbHUX AHTUTIN MOKe ByTK 3acTo-
COBaHa [0 3paskiB Kany. Y cuTyauii, konm cuctema UBT
[OCTYMHA, ane eHAoCKonivyHe 0b6n1agHaHHA HegOCTYMHE,
LLei TecT cnif, BBaXKaTn HaMKpaLmm BapiaHTomM. Xoua ce-
poJIoriA YacTo BBOAWUTL B OMaHy, ajie BOHa Moxe byTu
HalKpalwow Ana AiTel, Ae caHiTapHi ymoBM € 3a40-
Bi/IbHMMM, @ NMOLIMpPEHiCcTb iHdeKL,ii HU3bKa, 0c06MBO Y
nepiaTPUYHIn BiKOBIN rpyni. TOMy KOPUCHICTb KOXKHOIO
3 iHBa3MBHMX Ta HEiHBA3MBHUX TECTIB MaliXKe O4HAKOBO
Ba*K/IMBA 3aN1€XHO Big AaHOI KNIHIYHOT cuTyau,ii.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

ManbyTHI foCNiAKeHHA MatoTb ByTU CNpAMOBaHi Ha
BuaBneHHs Helicobacter pylori Ta nos’a3aHi myTauii pe-
3UCTEHTHOCTI 6e3nocepeaHbo 3 KAiHIYHMX 3pa3Kax (bio-
ncis WayHKa abo Kan) 3a LONOMOrolo MeTareHOMHOro
Ta/abo MeTaTPaHCKPUNTOMHOIO CEKBEHYBAHHS.

Y uin chepi HayKoBUAMM OyNO AOCATHYTO BeAU-
Ye3HOro Po3BUTKY Ta Byan po3pobnieHi Ta KomepLinHi
npoTtokonun (Hanpuknag, RiboZero (lllumina), RiboGold
(lumina), MIC-ROBExpress (Ambion, Invitrogen)) crta-
I0Tb AOCTYMHUMM ANA BUCHAXKeHHA noacbkoi JHK
abo 3baraueHHAa [AHK 6aKkTtepili nepes BMKOHAHHAM
WGS, TMM camum 36inbliytoun epeKTUBHICTb Ta pPeH-
TabenbHictb NGS yepes meHwuit dpoH Aoacbkoi AHK
Y KANiHiYHMX 3pa3kax. OcobanBO LiKaBOK € nepcrnek-
TUBA Ky/IbTYPHO-HE3aNneKHUX MiAXO4iB A0 BUABMEHHA
Helicobacter pylori Ta ouiHKM aHTUGIOTUKOPE3UCTEHT-
HOCTI.
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METOAWN AOCNIAMEHHA Helicobacter PYLORI B TACTPOEHTEPO/IONIYHIN MPAKTULL

lfosopyxa O. 10., LLleBueHKo T. M.

Pe3stome. MeToto poboTtn 6yB ornag AOCTYMHUX Ha AaHU MOMEHT AiarHOCTUYHMX METOLIB A1 BUABNEHHA
Helicobacter pylori, iioro nikapcbKoi CTiliKOCTi Ta iX 3acTocyBaHHA B MOHITOPUHTY i perynauii Helicobacter pylori.

BpaxoBytoum TeMy HayKOBOrO AOCAIAXKEHHA, Nepes, HAMM NOCTaNa MeTa, AKa CTOCYyBaslacb NPOBEAEHHA MeTa-
aHani3y HayKOBMX AaHUX LLOAO MOXKAMBOCTENM Ta NEPCNEKTUB AiarHOCTUYHUX METOAIB AOCNIAXKEHHA ANA BUABNEHHA
Helicobacter pylori, ioro nikapcbKoi CTiliKOCTi Ta iX 3aCTOCyBaHHA B MOHITOPUHIY 11 perynsuii gaHoi iHpeku,i.

HaykoBe gocnigeHHA Mano HacTynHi eTanu. Ha nepwomy NnpoBoAMAM MOLYK HAaYKOBOI iTepaTypu LWOAO eTio-
norii i natoreHesy Helicobacter pylori Ta HalinowmWpeHiwnx N1abopaTopHUX METOAIB MOro BUABNEHHSA, SIKi BUKOPUC-
TOBYIOTb Y AiarHOCTUYHIN racTpOEHTEePOIOriYHilM NpakTuui. Jpyrnit etan ckaagascsa 3 ONUCaHHA Ta aHani3y HOBITHIX
TEXHO/IOT CEKBEHYBaHHSA Ta iX NOTEHLIMHOro BNPOBaAXeHHS Yy AiarHOCTUYHI NabopaTopHi ymosu. Ha TpeTbomy
eTani Masau Ha MeTi po3pobuTK BiANOBIAHI peKomeHAaL|il Woao N1abopaTopHO-AiarHOCTUYHUX METOAIB BUABNEHHSA
Helicobacter pylori Ta ix 3acTocyBaHHA B MOHITOpUHrY 11 perynsuii Helicobacter Pylori. Ha yuetBepTomy eTani npose-
[EHO aHani3 Ta y3araibHEeHHA OTPUMAHUX AaHUX.

Bunbip giarHOCTUYHMX TECTiB 4/1A BU3HAYEHHSA cTaTycy iHdeKuii Helicobacter pylori 3anexuTb Big yytamnsocrTi, cne-
uMoivyHOCTI, BiATBOPHOBAHOCTI, BAPTOCTI AOCTYMHOCTI Ta WBWAKOCTI pe3ynbTaTiB. IcHye noTpeba y BUKOPUCTaHHI pe-
depeHTHOro MeToay K «30/10TOro CTaHAAPTY» ANA BUABMEHHA NaLiEHTIB, cnpasai iHpikoBaHUX AaHOW baKTepieto.

OfHMM 3 piweHb € 06’eaHaHHA pe3ynbTaTiB ABOX abo Hinblue MeTOAMK Ta MOPIBHAHHA 3 pe3ybTaTaMu KOXK-
HOro metoay, Wo OUuiHIETbCA. M/IP MoXKe ByTV AeLlo KpaliMm AiarHOCTUYHUM MapKepoM, MOPIBHAHO 3 iHLWIMMMU
meTogamu ans suasneHHs iHdekuii Helicobacter pylori Ta ana niarsepaskeHHs epaankau,ii Helicobacter pylori nicna
NiKyBaHHA.
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Bucoka nowmpeHicTtb Ta eTionaToreHeTUYHMM 38’A30K Helicobacter pylori 3 Haltbinblu 3HaYYLWMMM 3aXBOPHOBAH-
HAMM WAYHKa MNiZKPeCc e HeobXiAHICTb ONTUMI3aLl AiarHOCTMKK L€l iHdeKLil 3 ypaxyBaHHAM YyTAMBOCTI Ta cne-
umoivyHoCTI TecTiB.

Po3po6KM meToaiB AiarHOCTUKM A03BOAAIOTL TOYHILLE Ta HaAjilHiwe giarHoctyBaTtn Helicobacter pylori iHdeKuii.
Bubip meTtony byae 3anexartu Big AOCTYNHOCTI, iX nepeBar Ta HeZoNiKiB, YyTAMBOCTI Ta cneundivHOCTI 1 Pi3HUX Ki-
HiYHWMX 0B6CTaBMH KOXKHOTO NaLieHTa.

Knrouosi cnosa: Helicobacter pylori, iHBa3uBHi Ta HeiHBa3WBHI MeToAM AOCNIAKEHHSA, WAYHOK, ABaHAAUATMMNANA
KMLLKA.

METHODS OF STUDYING Helicobacter PYLORI IN GASTROENTEROLOGICAL PRACTICE

Govoruha O. Yu., Shevchenko T. M.

Abstract. The purpose of the work was to review currently available diagnostic methods for detection of
Helicobacter pylori, its drug resistance and their use in monitoring and regulation of Helicobacter pylori.

Taking into account the topic of scientific research, we faced the goal of conducting a meta-analysis of scientific
data on the possibilities and prospects of diagnostic research methods for the detection of Helicobacter pylori, its
drug resistance, and their use in monitoring and regulating this infection.

Scientific research had the following stages. At the first, scientific literature was searched for the etiology and
pathogenesis of Helicobacter pylori and the most common laboratory methods of its detection, which are used
in diagnostic gastroenterological practice. The second stage consisted of the description and analysis of the latest
sequencing technologies and their potential implementation in diagnostic laboratory settings. At the third stage, the
aim was to develop appropriate recommendations for laboratory-diagnostic methods of detection of Helicobacter
pylori and their use in monitoring and regulation of Helicobacter pylori. At the fourth stage, the analysis and
generalization of the obtained data was carried out.

The choice of diagnostic tests to determine the status of Helicobacter pylori infection depends on sensitivity,
specificity, reproducibility, cost, availability, and speed of results. There is a need to use a reference method as a
«gold standard» to identify patients truly infected with this bacterium.

One solution is to combine the results of two or more techniques and compare them with the results of each
method being evaluated. PCR may be a slightly better diagnostic marker compared to other methods to detect
Helicobacter pylori infection and to confirm eradication of Helicobacter pylori after treatment.

The high prevalence and etiopathogenetic relationship of Helicobacter pylori with the most significant stomach
diseases emphasizes the need to optimize the diagnosis of this infection, taking into account the sensitivity and
specificity of the tests.

The development of diagnostic methods allows more accurate and reliable diagnosis of Helicobacter pylori
infection. The choice of method will depend on availability, their advantages and disadvantages, sensitivity and
specificity, and the different clinical circumstances of each patient.

Key words: Helicobacter pylori, invasive and non-invasive research methods, stomach, duodenum.
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