
Background. One of the most pressing prob­
lems in therapeutic gastroenterology for many years
has been the issues of prevention and treatment
stomach and duodenum ulcer diseases, as well as
chronic gastritis, as well as prevention stomach can­
cer. To date, it has been established that these dis­
eases in most cases are caused by Helicobacter
pylori (H. pylori) infection and fundamentals of

modern diagnostics and treatment of H. pylori
infection from the standpoint of evidence­based
medicine was formulated in the Maastricht consen­
suses [1, 2], which are the basis for many national
recommendations on this issue. The problem of H.
pylori resistance to antibiotics is a major factor for
the effectiveness of eradication therapy. H. pylori
resistance prevalence to amoxicillin (A), tetracy­
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cline (Tc) and rifabutin can be neglected, since it
usually does not exceed 2%; whereas bismuth (B)
H. pylori resistance is absent. Resistance to antimi­
crobial drugs such as clarithromycin (C), fluoro­
quinolones, metronidazole (M), occurs quite often
and is one of the main problems in the eradication
of H. pylori infection.

The need for optimization of H. pylori eradica­
tion therapy is determined by the ineffectiveness of
treatment in patients receiving first­line therapy [1­
3]. In accordance with the recommendations of
Maastricht V [2], with a level of clarithromycin
resistance exceeding 15% in many areas, in the use
of triple therapy regimens is not recommended.

In our country, there is no official published data
on bacterial resistance to antibiotics; therefore, the
choice of eradication therapy regimen is carried out
empirically, assessing the effectiveness, which
should be at least 90%.

In cases of high clarithromycin resistance, interna­
tional guidelines recommend classical quadruple bis­
muth therapy as a first­line treatment option [1, 2].

All over the world, there has been a widespread
increase in the resistance of H. pylori to other
antibiotics, primarily to macrolides [4, 5].

In order to achieve optimal effectiveness [2, 6], it
has been recommended to increase the duration of the
eradication regimens to 14 days. Additionally, the syn­
ergism of bismuth preparations with antibiotics provid­
ed better results, showing resistance of H. pylori to
clarithromycin and levofloxacin (L) was overcome [2].

At the initiative of the European Helicobacter and
Microbiota Study Group (EHMSG), a prospective
multicentre observational study of the Euro pean
Helicobacter pylori Registry (Hp­EuReg) has been
conducted since 2013 to evaluate the implementation
of clinical recommendations of specialists in diagno­
sis and treatment, as well as the effectiveness of pre­
scribed eradication regimens for infection. H. pylori
[7]. In Azerbaijan, data collection is carried out in
more than 10 centers. This article presents an analy­
sis of data on prescribed first­line regimens collected
in the registry from January 2020 to May 2023.

Study aim. The aim of the current analysis was
to evaluate the prescription rate and duration of
empirical first­line treatments for the treatment of
H. pylori infection in Azerbaijan.

Methods. European registry on H. pylori man­

agement. This is a sub­study of the “European
Registry on H. pylori Management” (Hp­EuReg),
an international (38 countries), multicenter (up to
300 investigators), prospective, non­interventional
registry promoted by the European Helicobacter and
Microbiota Study Group (www.helicobacter.org)
that started in 2013 and that includes currently over
70,000 records. The study was conducted according
to the guidelines of the 1975 Declaration of
Helsinki and was approved in 2012 by the Ethics
Committee of La Princesa University Hospital
(Madrid, Spain), that acted as reference Institutional
Review Board, was classified by the Spanish Drug
and Health Product Agency, and was prospectively
registered at ClinicalTrials.gov (NCT02328131)
[7]. Participating investigators were gastroenterolo­
gists who routinely manage patients in whom H.
pylori eradication treatment was indicated.

Information is collected and managed using an
electronic database hosted on the servers of the
Spanish Association of Gastroenterology (Aso ­
ciación Española de Gastroenterología, AEG;
www.aegastro.es). REDCap (Research Electronic
Data Capture) is a secure web application designed
to support the collection of research data.

Following demographic information is collected:
age, gender, ethnicity, symptoms and diagnosis that
led to indications for H. pylori eradication, infor­
mation about any potential previous failed therapy,
the method for diagnosing H. pylori post and pre­
treatment, the treatment scheme used (with length
and drug dosages). 

Recruiting investigators. The recruiting investi­
gators were gastroenterologists attending an adult
population in a gastroenterology outpatient clinic
treating patients infected with H. pylori. Patients
were managed and registered following routine
clinical practice. Azerbaijani recruiting investiga­
tors were authors GB, UM, EM, FG, EV, MU, RI,
HH, ZZ, SI, RH and HI.

Data extraction and analysis. Data for this study
was collected at the Department of Therapy
Azerbaijan State Advanced Training Institute for
Doctors named after A. Aliyev. It is the main Hp­
EuReg center in Azerbaijan and gatheres data from the
remaining participating hospitals (10 centres in total).

Further information on variables is presented in
the published protocol [7]. All patient data were
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anonymized. The main outcome was confirmed
eradication at least 4 weeks after treatment. Data
were collected up to May 2023.

Data management. After extracting the data and
prior to the statistical analysis, the database was
reviewed for inconsistencies and subsequent data clean­
ing. The data quality review process evaluated whether
the study selection criteria had been met and whether
data were correctly collected, ensuring the study was
conducted according to the highest scientific and ethical
standards. Data discordances were resolved by querying
the investigators and through group emailing.

Statistical analyses. Variables categorization
and definition. The variable treatment length was
assessed using three categories, corresponding with
the most frequently prescribed treatment durations:
7, 10, and 14 days.

The variable proton­pump inhibitor (PPI) dose
was grouped into three categories as reported by
Graham and Kirchheiner [8, 9]: low dose, when the
potency of acid inhibition was between 4.5 and 27
mg omeprazole equivalents given twice a day; stan­
dard dose, between 32 and 40 mg omeprazole
equivalents given twice a day; and high dose,
between 54 and 128 mg omeprazole equivalents
given twice a day.

Continuous variables were presented as the arith­
metic mean and the respective standard deviation
(SD). Qualitative variables were presented as per­

centages and absolute frequencies, and 95% confi­
dence intervals (CI) were provided. The signifi­
cance level was established at a p­value p<0.05.

The treatments schemes evaluated in current
cohort were categorized in 7 categories as the most
frequent first­line empirical therapies in Azerbaijan:
1) triple therapy with a PPI, amoxicillin and lev­
ofloxacin, henceforth reported as PPI­A+L; 2) triple
therapy with PPI, clarithromycin and amoxicillin,
henceforth reported as PPI+C+A; 3) triple therapy
with PPI, clarithromycin and metronidazole, hence­
forth reported as PPI+­C+M; 4) triple therapy with
PPI, amoxicillin and tetracycline, henceforth report­
ed as PPI+A+Tc; 5) quadruple therapy with PPI, clar­
ithromycin, metronidazole and bismuth, henceforth
reported as PPI+C+M+B; 6) quadruple therapy with
PPI, clarithromycin, amoxicillin and bismuth, hence­
forth reported as PPI+C+A+B; and 7) “other” thera­
pies encompassing the remaining treatment schemes.

Data analysis. Univariate sub­analyses were per­
formed according to the treatment duration (7, 10
and 14 days), PPI doses (low, standard, high) and
line of treatment. Differences between groups were
analysed using the Chi­square test.

Results. Baseline characteristics. The follo ­
wing analysis has been performed in 3,898 patients,
all baseline demographic data show in Tab. 1 and
the participating centres in Azerbaijan with the
number of recruited patients (Figure). 

Figure. The participating centers in Azerbaijan with the number of recruited patients (n, %).
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In 1.9% of the patients recruited at least one type
of allergy was reported, where 1.6% to penicillin.
226 patients (5.8%) received some concurrent med­
ication: Proton pomp inhibitors (PPI) (200 patients
(5.1%) received PPI on demand, 2 patients (0.1%)
received PPI daily), Aceltylsalicylic acid (46 patients
(1.2%) received Aceltylsalicylic acid on demand, 8
patients (0.2%) received Aceltylsalicylic acid daily),

NSIADs (50 patients (1.3%) received NSAIDs on
demand, 1 patients (0.0%) received NSAIDs daily),
Statins (46 patients (1.2%) received Statins on
demand, 3 patients (0.1%) received Statins daily). 

The most frequent indication was dyspepsia
(with normal endoscopy, that is no ulcerative or
neoplastic finding was reported) in 2,610 patients
(67%) (Tab. 1).

Diagnosis of Helicobacter pylori infection. The
distribution of H. pylori detection methods is pre­
sented in Tab. 1. In total, 3,853 patients (99%) have
been diagnosed using the rapid urease test. This
test was the most used in the diagnosis of the infec­
tion. In 3,864 patients (99%) an endoscopy was
performed to diagnose the infection, in the exam­

ined patients, the determination of resistance to
antibiotics was not carried out. To confirm the
effectiveness of the eradication therapy following
test were simultaneously used: Stool Antigen
Monoclonal Test, Stool Antigen Polyclonal Test,
Rapid Urease Test. (Tab. 1). In 2,661 (68%)
patients the stool antigen monoclonal test was

Table 1
Baseline data
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used, which was the most frequent. Additionally, in
55 (1.4%) patients was performed an endoscopy to
confirm the eradication.

First­line prescriptions. The triple regimen was

the most frequently prescribed, which was received
by 3,193 patients (82% of the total). A complete list
of all first­line eradication therapy regimens used in
Azerbaijan presented in Tab. 2. 

Most prescribed treatment scheme in treatment­
naïve patients was the triple therapy with PPI­C+A,
which was received by 2,117 patients (54% of the
total) (Tab. 2).

In the overall analyses ­accounting all years, the
most frequently prescribed treatment was triple
therapy encompassing a PPI­C+A/M.

The lengths of the treatments prescribed in first­
line treatment in Azerbaijan: 14 days in 2,132
patients (56%)­this is the most frequently used
length in therapy, 10 days in 1,041 patients (27%)
and 7 days in 650 patients (17%).

The PPI potency of acid inhibition of the treat­
ments prescribed in Azerbaijan: low­1,891 (49%)
patients ­this is the most frequently used PPI dose,
standard­ 1,102 (28%) patients and high­ 888 (23%)
patients. The use of the different PPI potency of
acid inhibition in each treatment scheme presented
in Tab. 3.

The most frequent PPI dosages were reported in the

following treatments below: PPI­A+L: standard in 89
(56%) patients, PI­C+A: low in 1,040 (49.5%)
patients, PPI­C+M: low in 424 (56%) patients, PPI­
A+Tc: standard in 45 (60%) patients, PPI­C+M+B:
low in 28 (64%) patients and PPI­C+A+B: low in 240
(39%) patients.  According to the Pearson's chi­squa ­
red test, there are statistically significant differences
(p<0.001) between the prescribed treatment dosages.

In our cohort, a total of 957 patients (25%)
received probiotics concomitantly with the eradica­
tion therapy.

Treatment duration. In the next analyses, only
the 6 most frequently prescribed first­line treat­
ments (encompassing over 98% of the prescrip­
tions) were used to facilitate the interpretation of
the tables/data: PPI­C+A, PPI­C+M, PPI­C­A­B,
PPI­A+L, PPI­A+Tc, PPI­C+M+B. In all treatment
categories, at least 40 patients were treated. The
length of each treatment scheme in Azerbaijan per
treatment scheme presented in Tab. 4.

Table 2
First­line treatment prescriptions in Azerbaijan
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Table 3
The use of the different PPI doses in therapy.

Table 4
Most frequently used first­line prescriptions by treatment duration (7, 10 or and 14 days).

Note: * ­ PPI doses defined as: low­dose, when the potency of acid inhibition was between 4.5 and 27 mg omeprazole equiv­
alents given twice a day; standard­dose, between 32 and 40 mg omeprazole equivalents given twice a day; high­dose, between
54 and 128 mg omeprazole equivalents given twice a day.

The most frequent prescriptions’ lengths were as
follows: PPI­A+L – 10 days in 84 (53%) patients,
PPI­C+A – 14 days in 1,250 (60%) patients, PPI­
C+M – 14 days in 383 (51%) patients, PPI­A+Tc –
7 days in 62 (83%) patients, PPI­C+M+B – 14 days
in 26 (70%) patients, PPI­C+A+B – 14 days in 422
(74%) patients. According to the Pearson's chi­
squared test, there are statistically significant differ­
ences (p<0.001) between the prescribed treatment
lengths.

Evolution of prescriptions. In the analysis of
evo lution, the use of triple therapies (mainly PPI­
C+A/M) decreased from 80% of the total prescrip­
tions in 2022 to 43% in 2023. The triple therapy

with PPI­A+L (levofloxacin) increased from 0% in
2022 to 23% in 2023 and the triple with PPI­A+Tc
(tetracycline) increased likewise from 0% in 2022
to 8% in 2023.

The use of quadruple therapy mainly with PPI­
C+A+B remained similar during the period studied
representing around 15­16% of prescriptions each
year. Overall, 7­day prescriptions increased from
0% in 2020 to 33.5% in 2023 and 14­day prescrip­
tions decreased from 99% of the total of prescrip­
tions in 2020 to 13% in 2023.

In the last two years (2022 and 2023), over half
of the prescription (54% and 62%, respectively)
used standard PPI doses.
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Low­dose PPIs use decreased from 80% in 2020
to 33% in 2023; similarly, the high­dose PPIs pre­
scriptions represented 20% of the total of treatments
in 2020 while 5% in 2023.

Discussion. This study examined Hp­EuReg
data for Azerbaijan for 2020­2023 year taking into
account the frequency of prescription of various
first­line H. pylori eradication regimens, We would
like to begin the discussion of the results of this
study with methods for confirming the presence of
H. pylori infection; unfortunately, the fact was
revealed that confirmatory tests before and after
eradication of H. pylori, recommended in interna­
tional protocols, were not always part of standard
routine clinical practice in our country (lack of data
according to the C13­urease test and 14 C­breath
tests, PCR test of stomach tissue, PCR test of stool,
biochemical resistance test, culture test), the most
commonly used diagnosis before eradication was
carried out by endoscopic examination (in 3864
patients (99%) using a rapid urease test (in 3,853
patients (99%), and to confirm eradication a mono­
clonal stool antigen test was used (in 2661 patient
(68%).

The urea breath test is the main recommended
non­invasive diagnostic test for the initial diagnosis
of H. pylori infection, as well as the main non­inva­
sive diagnostic method, and the ability to confirm
eradication of H. pylori after treatment is the use of
a monoclonal antigen test ­an alternative for most
variations. Only validated serological diagnostic
tests for H. pylori can be used for initial diagnosis
and are not recommended for assessing eradication
success.

The availability and use of urea breath test and
serological diagnostic test are expected to increase
in the coming years; the main method has been the
rapid urease test for the invasive diagnosis of H.
pylori and meets current recommendations as a
first­line diagnostic test.

It must be remembered that the only way to
improve cure rates for H. pylori is to have reliable
information on the current situation; Since the
prevalence of H. pylori in Azerbaijan is not yet fully
known, a much higher level of diagnosis may lead
to better results in both studying the true prevalence
and treating this infection.

Regarding prescribed H. pylori eradication regi­

mens, the most commonly prescribed first­line ther­
apy was standard triple therapy (PPI + C + A, which
was prescribed to 2117 patients (54% of the total));
there is no specifically confirmed resistance data in
our region to clarithromycin.

Triple therapy containing levofloxacin is one of
the recommended treatment regimens for the sec­
ond line of eradication therapy, although in our
country in some cases it was used in the first line of
eradication therapy and the referral of doctors to
triple therapy PPI+A + L increased from 0 % in
2022 to 23% in 2023.  The increase in the use of this
fluoroquinolone increased in our country in the
post­Covid period, and did not pass by gastroen­
terological patients; the prescription was in groups
with respiratory patients or in patients who had pre­
viously been prescribed clarithromycin or other
antibiotics from the H. pylori eradication therapy
group for other indications. Along with levoflo ­
xacin, the use of tetracycline in first­line eradication
regimens has also increased, so the prescription of
the three­component combination PPI+A+Tc also
increased from 0% in 2022 to 8% in 2023, despite
the fact that the use of quadruple therapy, mainly
with PPI+C+A+B, remained similar during the
study period, accounting for about 15­16% of pre­
scriptions each year.

Over the past two years (2022 and 2023), more
than half of those prescribed (54% and 62%, respec­
tively) used standard­dose PPIs, compared with
80% of low­dose PPI use in 2020; similarly, pre­
scriptions for high­dose PPIs accounted for 20% of
total treatments in 2020 and 5% in 2023.

Analyzing the data from 2020­2023 on the pre­
scription of proton pump inhibitors, and specifical­
ly their dosages, it turns out that in our country the
prescription of low doses of this group of drugs pre­
dominated (in 1891 patients, 48% of the total group
of patients), standard doses were prescribed in 28%
of cases (1102 patients), and only 23% (888
patients) were prescribed high doses of proton
pump inhibitors, which also does not always corre­
spond to international recommendations and with
research data from other countries [2, 8­10].

Guidelines state that the recommended duration
of treatment for H. pylori infection should be 10 to
14 days. In 2020–2023 in Azerbaijan, the most
common duration of H. pylori eradication therapy
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for first­line therapy was 14 days in 56% (2132
patients), 10 days in 27% (1041 patients). It should
be noted that although a treatment duration of 7
days is no longer recommended by international
guidelines, it was still found in prescriptions in 17%
(650 patients) during 2020–2023 in Azerbaijan.
This shift from 7 to 10–14 days of treatment dura­
tion was associated both with the adoption of the
updated Maastricht/Florence consensus, where a
duration of 7 days is no longer recommended, and
with active measures in our country on the issues of
professional training and retraining of family doc­
tors, internists and gastroenterologists, in particular
on the issues of eradication therapy for H. pylori
infection. 

Finally, the strengths and weaknesses of our
study should be noted. There is a lack of data on the
diagnosis and treatment of H. pylori not only in
Azerbaijan but also in neighboring countries in the
region, so our study contributes to the collection of
additional data from the region and points to the
most important information about the treatment of
H. pylori. In addition, although our studies have
clearly shown that the diagnosis (eg, no use of C13­
UBT) and treatment (e.g., 7­day eradication dura­
tion) of H. pylori are only partially consistent with
the Maastricht V and VI consensus report, the find­
ings should encourage our clinician’s better adher­
ence to recommendations and, as a result, will con­
tribute to improved diagnosis and treatment results
for H. pylori infection. On the other hand, the main
limitations of our study include the lack of adequate
diagnostic methods in the country (such as C13­
UBT devices); the widespread use of serology not
only for the primary diagnosis of H. pylori, but also
to identify the results of eradication therapy, is a
direct failure with on the part of medical workers
due to insufficient preventive work and motivation.

Conclusions. After evaluating H. pylori eradica­
tion regimens, it was concluded that the prescribed
eradication regimens were in accordance with inter­
national recommendations, although the duration of
treatment for H. pylori infection was only partially
consistent with the Maastricht Recommendation.
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Giriş. Helicobacter pylori ilə əlaqəli mədə zədələnmələri, antibiotiklərin seçimi və terapiyanın müddəti baxımından
eradikasiya məsələləri müasir səhiyyənin ən aktual mövzularından biri olaraq qalmaqda davam edir. Metodlar.
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Məlumatlar Avropa Helicobacter pylori İdarəetmə Reyestrindən (Hp­EuReg) toplanmış və 2020­ci ilin yanvarından
2023­cü ilin may ayına qədər AEG­REDCap­də məlumatların daxil edilməsinin keyfiyyəti yoxlanılmışdır. Müalicə
olunmayan bütün hallarda müalicə rejiminin seçimi və terapiyanın müddəti, həmçinin proton pompası inhibitor­
larının dozası qiymətləndirilmişdir. Nəticələr. Tədqiqat 3898 xəstəni əhatə etdi (67% dispepsiya bildirilmişdir).
Üçlü rejimlər ən çox təyin edilmişdir (82%), xəstələrin 54% ­ində PPI­klaritromisin­amoksisillin rejimi istifadə
edilmişdir. Müalicə müddəti 14 gün (56%), 10 gün (27%) və 7 gün (17%) təşkil etmişdir. Yekun. 2020­2023­cü illər
üçün H. pylori eradikasiya rejimlərinin təyininatlarında Azərbaycanda Maastrixt tövsiyələrinə qismən əməl edilib.
Açar sözlər: Hp­EuReg, Helicobacter pylori, antisekretor terapiya, birinci xət müalicə, vismut, eradikasiya sürəti.
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Введение. Поражения желудка, ассоциированные с Helicobacter pylori, вопросы эрадикации с точки зрения
выбора антибиотиков и продолжительности терапии, продолжают оставаться одной из наиболее актуальных
тем в современном здравоохранении. Методы. Данные были собраны из Европейского реестра по менедж­
менту Helicobacter pylori (Hp­EuReg) и проверены на качество ввода информации, с января 2020 года по май
2023 года в AEG­REDCap. Во всех случаях, ранее не получавших лечения, оценивались выбор схем и про­
должительности терапии, а также дозировка ингибиторов протонной помпы. Результаты. В исследование
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были включены 3898 пациентов (67% сообщили о диспепсии). Чаще всего назначались тройные схемы
(82%), схема ИПП­кларитромицин­амоксициллин применялась у 54% пациентов. Продолжительность лече­
ния составила 14 дней (56%), 10 дней (27%) и 7 дней (17%). Заключение. Назначенные схемы эрадикации
H. pylori в период 2020–2023 гг. в Азербайджане частично соответствовали Маастрихтским рекомендациям.
Ключевые слова: Hp­EuReg, Helicobacter pylori, антисекреторная терапия, лечение первой линии, висмут,
скорость эрадикации.

Redaksiyaya daxil olub: 08.11.2023
Çapa tövsiyə olunub: 29.11.2023
Rəyçi: professor N.A.Fərəcova




