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AHHOTALMA

0O6ocHoeanue. [nobanbHas pacnpocTpaHeHHocTb WHbekumu Helicobacter pylori cHusunac ¢ 58,2 % (B 1980-1990 rr.)
po 43,1 % (8 2011-2022 rr.). ina pa3paboTKW KIMHWYECKUX PEKOMEH[auuii No NpodunakTuke 3aboneBaHuid, CBA3aHHbIX
¢ Helicobacter pylori, BaxHoe 3HauyeHMe UMEET OLEHKa M3MeHeHWs MHGUUMpoBaHHocTu Helicobacter pylori B Mupe u B Poc-
cuitckon Meaepaunm B YacTHOCTM.

Llene uccnedosanus — oueHUTb AMHAMUMKY WHMUMpoBaHHOCTU Helicobacter pylori cpepy naumMeHToB, HanpaBneHHbIX
Ha IMarHoCTUKY XenmkobakTtepHoi uHdekumm B T. CaHkT-eTepbypre u npowenwux B nepuog ¢ 2015 no 2023 r. npoueaypy
BC-ypeasHoro apixaTesbHOMO TecTa.

Mamepuanel u Memodsl. B onucatenibHoe UCCeoBaHMe BKIIOYEHbI BCE MaLMeHTbI, HanpaBleHHble Ha “C-ypeasHbli Abixa-
TenbHbIA TecT (50 884 yenosek). Mpu 3HaueHun Delta Over Baseline MeHee 2,5 %o pesynbTat TecTa cuMTany OTpULLATENBHBIM,
3HayeHue nokasatens bonee 2,5 %o cBupeTenscTBoBano 0b nHuumMposaHHoctu Helicobacter pylori. B 6a3y paHHbIX pns no-
CredyloLLero CTaTUCTUYECKOro aHanu3a BHOCMAIW BO3pacT, nofl, haKT npeaLecTByloLLei IpafuKaLMoHHON Tepanun 1 pesyrb-
TaT TecTa, BK/oYas cTeneHb MHPUUMPOBAHHOCTU.

Pesynemamel. Helicobacter pylori BeiseneH y 32,7 % (16 642; 95 % poseputenbHbiii uHTepBan 32,3-33,1 %) naumeHToB.
N3 50884 yyacTHukoB uccnepoBanus 83,6 % (42543; 95 % noseputensHbid uHTepBan 83,3-83,9 %) He monyyanu apa-
OVKaLMOHHYI0 Tepanuio B NpowioM (nepBuYHble, «HauBHbIe» naumeHTbl), 16,4 % (8341; 95 % noBepuTenbHLIA MHTEpBAN
16,1-16,7 %) — nony4anu (nMponeyeHHble, NOBTOPHbIE MaumeHTbl). CpeaHss 4Yactota MHPUUMPOBAHHOCTU Cpeau nepBuy-
HbIX nauueHToB cocTaBuna 36,1 % (15358; 95 % poBepuTenbHblii MHTepBan 35,6—36,6 %), cpeon nosTopHbIX — 15,4 %
(1284; 95 % [OW 14,6-16,2 %). C 2015 no 2017 r. BhisBNEHO CHUMEHUE WHMUMpoBaHHOCTU Helicobacter pylori y nepBuyHbIX
1 NOBTOPHbIX NaLMeHTOB Bo Bcex rpynnax Ha 14,8 u 21,1 % cootseTcTBeHHo, 1 ¢ 2020 no 2023 r. — Ha 3,6 u 6,2 % cootBeT-
CTBEHHO. Y HONBLUMHCTBA KaK NepBUYHBIX, TaK U MOBTOPHBIX MALMEHTOB BbiSB/IEHA 04eHb BbicoKas (IV) creneHb WHbMLMpo-
BaHHocTM — Yy 73,0 1 66,5 % cooTBETCTBEHHO.

3akntoyenue. TNponeMOHCTPUPOBaAHHOE B UCCIEA0BAHWM 3HAUYMMOE CHUMEHME MHpUMLMPOBaHHoCTH Helicobacter pylori ¢ 2015
no 2017 r. cBMAETENLCTBYET O TOM, YTO MHPOPMMPOBaHWE Bpayel 0 BAaXHOCTU AMArHOCTUKK U nedeHus Helicobacter pylori-
MHbEKLMM SBNSETCA NPUOPUTETHOM 3agadeid. MaHgeMus HOBOI KOPOHABUPYCHOW MHbEKLMM TakKe NOBAKMANA Ha NoKasaTtesb
MHOWLMPOBAHHOCTY, OAHAKO A0 HACTOALLET0 BPEMEHW HEMOHATHbI HEraTUBHbIE NOC/EACTBUS aKTUBHOTO UCMOMIb30BaHNS aHTU-
DaKTepuanbHbIX cpeacts y nauueHTtoB ¢ COVID-19, npexae Bcero, NoTeHUMabHOE U3MeHeHUe pe3ncTeHTHocTU Helicobacter
pylori K KntoyeBbIM NpenapaTaM AaHHOW rpynmbl.

Kniouesble cnosa: “C-ypeasHblil AbiXaTeNbHbIA TECT; XeNMKOBaKTEpHasA MHQEKUMS; 3paaMKauns; pPacnpoCTpaHEHHOCTb;
Helicobacter pylori.
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ABSTRACT

BACKGROUND: The global prevalence of Helicobacter pylori infection has decreased from 58.2% (1980-1990) to
43.1% (2011-2022). To develop clinical recommendations for prevention diseases associated with Helicobacter pylori, it is
important to assess changes in Helicobacter pylori infection in the world and in the Russian Federation, in particular.

AIM: To assess the dynamics of Helicobacter pylori infection among patients in St. Petersburg, who undergone C-urease
breath test in the period from 2015 to 2023.

MATERIALS AND METHODS: All the patients have been included in the descriptive study to conduct ®C-urease breath test.
If the Delta Over Baseline was less than 2.5%o, the test was considered negative. The value of this indicator of more than
2.5%o indicated infection with Helicobacter pylori. The database for subsequent statistical analysis included age, gender, the
facts of prior eradicative therapy, test results, including degree of infection.

RESULTS: Helicobacter pylori was detected in 32.7% (16,642; 95% confidence interval 32.3-33.1%) of the patients. Of the
50,884 study participants, 83.6% (42,543; 95% confidence interval 83.3—-83.9%) of the patients had not received eradica-
tion therapy in the past (primary “naive” patients), 16.4% (8,341; 95% confidence interval 16.1-16.7%) had undergone eradi-
cation therapy in the past therapy (treated “recurrent” patients). The average infection rate among primary patients was
36.1% (15,358; 95% confidence interval 35.6—36.6%), among recurrent patients — 15.4% (1,284; 95% confidence interval
14.6-16.2%). From 2015 to 2017, a decrease in Helicobacter pylori infection was detected in “naive” and “recurrent” patients in
all the groups by 14.8 and 21.1%, respectively, and from 2020 to 2023 — by 3.6 and 6.2%, respectively. The majority of both
primary and recurrent patients showed a very high (IV) degree of infection — 73.0 and 66.5%, respectively.

CONCLUSIONS: The study demonstrated significant reduction of Helicobacter pylori infection from 2015 to 2017 indicating
that information from doctors about the importance of diagnosing and treating Helicobacter pylori infection is a priority task.
The new coronavirus infection also had an impact on the incidence of the infection; however, it is still unclear what the nega-
tive consequences of the active use of antibacterial agents in patients with COVID-19 are, first of all, potential impact on
Helicobacter pylori resistance to key antibacterial drugs.

Keywords: *C-urease breath test; Helicobacter pylori infection; eradication; prevalence; Helicobacter pylori.
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BACKGROUND

Helicobacter infection is the most prevalent chronic
bacterial infection [1]. About 90% of gastric cancer cases
are associated with Helicobacter pylori [2]. The guidelines on
preventing, diagnosing, and treating gastric cancer indicate
that eradicating H. pylori is a very effective approach to
preventing gastric cancer [3].

The epidemiology of H. pylori infection has been
determined through noninvasive diagnostic techniques,
including identifying H. pylori antigens in fecal specimens and
class G immunoglobulins to H. pylori antigens in the blood
(serologic method), along with the “C-urease breath test
(C-UBT). The BC-UBT is recommended for the primary
diagnosis and to monitor eradication efficiency because
of its equivalent sensitivity and specificity compared with
other invasive and noninvasive methods. The Delta over
Baseline value, which measures the increase in ™*C content in
exhaled air after administering *C-labeled urea, is positively
correlated with Helicobacter urease activity and the number
of microbes and reflects the degree of H. pylori contamination
of the gastric mucosa [4].

In 2014, approximately 7 million C-UBTs were taken
in the USA [5]. In contrast, the national 2014 publication
reported a maximum of 15-20 thousand such tests per
annum in the Russian Federation [6]. According to data
from a laboratory that has provided the ™C-UBT service
since May 2017 with extensive representation in our country,
42,843 individuals were examined using this method in
2019-2020. These findings suggest a favorable trend toward
the use of a noninvasive reference diagnosis of H. pylori
infection in Russia [7]. However, this quantity of tests is
inadequate for prompt identification and treatment of H. pylori
infection to prevent cancer. Russia should conduct at least
1-1.5 million ®C-UBTs annually. Notably, despite regulatory
measures, the ®C-UBT is not covered by compulsory health
insurance [8].

Assessing the changes in H. pylori infection worldwide
and in the Russian Federation in particular is important to
develop clinical recommendations to prevent H. pylori-
related diseases. Half of the world’s population is thought
to be infected with H. pylori; however, annually updated
data indicate a decrease in the prevalence of this infection,
suggesting the effectiveness of treatment and prevention
strategies. The prevalence of H. pylori infection decreased
globally from 58.2% during 1980-1990 to 43.1% during
2011-2022 [91.

Significant variations in the prevalence of infection are
observed between different countries and within countries,
as well as between different subgroups within populations
in those countries (such as people of different ages, so-
cial statuses, or educational backgrounds). An examination
of 410,879 patients from 73 countries across six continents
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revealed that Nigeria, Serbia, South Africa, Nicaragua, and
Colombia have the highest incidence rates of H. pylori infec-
tion (89.7%, 88.3%, 86.8%, 83.3%, and 83.1%, respectively),
while Yemen, Indonesia, Belgium, Ghana, and Sweden have
the lowest (8.9%, 10.0%, 11.0%, 14.2%, and 15%, respec-
tively) [10].

Children are a unique group regarding the diagnosis
of Helicobacter infection. Unlike adults, children infected
with H. pylori usually show no symptoms, particularly no
abdominal symptoms [11]. The “test and treat” strategy,
which is popular in some countries, is not recommended
for the pediatric population [12]. Studying the prevalence of
H. pylori infection in children is valuable for predicting future
associated diseases. The prevalence of H. pylori infection
varies by country and diagnostic test type. Countries with
higher income levels have lower infection rates (21.7%)
than low- and middle-income countries (43.2%). Serologic
diagnostic methods produce lower infection rates (28.6%),
whereas the C-UBT produces higher rates (35.9%) [13]. Most
studies indicate a rate of asymptomatic H. pylori infection
>30% in children, and the overall prevalence among children
with digestive symptoms is 40% [14]. Developed countries,
such as Japan, Germany, the Netherlands, and the USA, have
relatively low reported serologic detection rates of H. pylori
in children (7.7%, 11.8%, 9.8%, and 5.7%, respectively). High
rates of infection among children have been recorded in Chile,
Venezuela, Iran, and Nigeria, with percentages of 27.2%,
65.9%, 25.8%, and 40.4%, respectively [15].

The prevalence of H. pylori infection in Russia, as per
the outcome of the *C-UBT (n = 19,875) between 2017 and 2019,
was 38.8%—-42.5% [16]. The Southern and Northern Caucasus
Federal Districts recorded the highest levels. H. pylori
infection among patients aged 41-50 years [17]. Based on
the findings from a 2016 study in St. Petersburg among
patients with gastrointestinal symptoms (n = 4,181), H. pylori
infection was prevalent in 50% of cases. In addition, 55% of
patients revealed a substantial level of contamination [18].

Data on the effect of the COVID-19 pandemic on
the prevalence of Helicobacter infection are limited, including
in the Russian Federation.

A register was established at the North-Western State
Medical University named after I.I. Mechnikov, St. Petersburg
to evaluate the infection trends among patients referred
for Helicobacter diagnosis. This registry, reflecting clinical
indicators, encompasses data from 50,884 patients who
underwent the C-UBT procedure between 2015 and 2023 at
the time of data analysis for this study.

MATERIALS AND METHODS

The North-Western State Medical University named
after L.I. Mechnikov conducted a descriptive study on
the prevalence of Helicobacter infection from 2015 to 2023.
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This study is a continuation of the research conducted in
2015 [18].

All patients referred for UBT enriched with carbon-13
were included. The ®C-UBT procedure was performed ac-
cording to a standardized technique using an IRIS infrared
spectrometer (Kibion/Wanger, Erlangen, Germany). The prin-
ciple and the examination procedure for the ™C-UBT have
been explained previously [18]. The test was performed using
the 4-point technique, which helped to lower the likelihood
of false negatives.

The study excluded patients who were administered an-
timicrobials, bismuth preparations for 1 month, or antise-
cretory drugs for 2 weeks before testing. The test results
were evaluated according to the manufacturer’s instructions.
A negative test result (minimal enzymatic hydrolysis of urea)
was recorded if the Delta over Baseline value was <2.5.
An index value >2.5 indicated the presence of H. pylori in-
fection. This citation verified our research, which compared
the accuracy of the C-UBT with the H. pylori morphologi-
cal method for diagnosis, confirming its sensitivity and spe-
cificity.

Age, gender, previous eradication treatment, and
the test results, including the severity of infection were
recorded in the database for subsequent statistical
analysis.

The participants were classified into four age categories
for the statistical analysis: children (2-17 years), young
adults (18-44 years), middle-aged adults (45-59 years),
and older adults (>60 years). In addition, cases of infection
diagnosed in older individuals (>75 years old) and long-
lived individuals (>90 years old) were assessed alongside
the elderly population. A comparative analysis was
conducted on the frequency of infection during 2015-2017,
2018-2020, and 2021-2023. The key point of division
occurred in 2020, which marked the onset of the COVID-19
pandemic in the Russian Federation. The incorporation
of azithromycin into the treatment protocols for patients
with the new coronavirus infection, in addition to
the excessive administration of amoxicillin, clarithromycin,
and azithromycin, may have had a significant effect on
the occurrence of H. pylori infection.

Data analysis was performed using Microsoft Excel 2016
(Microsoft Inc., Redmond, WA, USA), GraphPad Prism 10.1.0,
(GraphPad Software Inc., La Jolla, CA, USA), and Statistica 10
(Statsoft Inc., Tulsa, OK, USA). The Kolmogorov—Smirnov
test was used to assess the normality of the distribution
with the Lilliefors correction for quantitative indicators.
The median and interquartile range [Me (Q25%; Q75%)] was
used to explain quantitative indices that were abnormally
distributed. Differences were detected using Pearson’s x? test.
Confidence intervals (Cls) were determined using Fisher's
angular transformation. A p-value < 0.05 was considered
significant.
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RESULTS

The study included 50,884 patients, and H. pylori was
found in 32.7% [16,642; 95% CI 32.3%-33.1%].

Of the 50,884 participants in the study, 83.6% (42,543;
95% Cl 83.3%-83.9%) were primary or “naive” patients
who had not undergone eradication therapy, whereas
16.4% (8,341; 95% CI 16.1%-16.7%) were recurrent pa-
tients who had received treatment. Primary patients had
a younger mean age than the treated patients, with an
age of 42.9 (95% CI 31.0-55.0) years compared with 45.8
(34.0-58.0) years (p < 0.05). No differences were observed
in the gender composition between the primary and recur-
rent patients.

Group of patients who have not received
eradication therapy in the past
(primary patients)

The prevalence of H. pylori infection among primary care
patients was 36.1% (15,358; 95% Cl 35.6%—-36.6%).

No significant differences were observed between
the infected and noninfected primary patient groups of
males or females. However, infected patients tended to have
a higher median age of 44.5 years (33.0; 56.0) compared to
41.9 years (30.0; 55.0) for noninfected patients (p < 0.05).
Details of the primary patients, including the distribution by
time triad, are presented in Table 1.

The majority of primary patients, 73.0% (11,215; 95% CI
72.3%-73.7%), had a very high (IV) grade of infection;
a high (lll) grade of infection was detected in 11.7% (1,802;
95% CI 11.2%-12.3%), moderate (Il) in 10.5% (1,605; 95% CI
10.0%-10.9%), and mild (I) in 4.8% (736; 95% Cl 4.5%-5.1%).
Table 2 shows a higher number of patients with grade IV
infection across all age groups (p <0.0001). Notably,
the H. pylori detection frequency was highest among patients
aged 18-44 years, reaching 51.5% (7,918; 95% Cl 50.8%—-52.3%;
p < 0.0001). A significantly higher prevalence of infection was
observed among middle-aged patients (aged 45-59 years)
than among children, young, or elderly patients. The rates
of infection were 76.1% (95% CI 74.8-77.3%) in middle-aged
patients vs. 55.0% (95% Cl 48.8%—61.1%) in children, 71.7%
(95% Cl 70.7%—72.7%) in young adults, and 73.5% (95% Cl
71.9%-75.2%) in the elderly (p < 0.0001). A higher infection
rate was found more frequently in females than males, with
71.3% (6,808; 95% Cl 76.4%—78.2%) vs. 67.2% (4,407, 95% Cl
66.1%—68.4%) of cases (p < 0.0001).

A significant decrease of 18.7% in H. pylori infection
was observed among primary patients during the follow-up
period, ranging from 51.4% (874; 95% Cl 49.0%-53.8%) in 2015
to 32.7% (1,450; 95% Cl 31.3%-34.1%) in 2023 (p < 0.0001).
The lowest index value was recorded in 2022 at 32.2% (1,904;
95% Cl 31.0%-33.4%) (Fig 1).

17816/mechnikovb23259
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Table 1. Characteristics of the primary patients included in the study

Tom 15, N2 3, 2023

Taénuua 1. XapaKTepMCTVIKVI NepBUYHbIX NaLMeHTOB, BKJIIOYEHHbIX B UCCliefoBaHue

BectHuk Cerepo-3anaHoro rocyiapCTBeHHoro

MeAVILMHCKOro yHvBepcuTeTa M. V1. MeyHnKoBa

Positive Negative
Indicator 3C-urease breath 3C-urease breath Total Statistical significance
test result test results

Total number of patients, n (%) 15,358 (36.1) 27,185 (63.9) 42,543 (100) -

Those examined in 2015-2017, n (%) 3,537 (41.4) 5,016 (58.6) 8,553 (20.1)

Those examined in 2018-2020, n (%) 6,431 (36.2) 11,354 (63.8) 17,785 (48.1) p < 0.0001

Those examined in 2021-2023, n (%) 5,390 (33.3) 10,815 (66.7) 16,205 (52.8)

Women, n (%) 8,804 (57.3) 15,901 (58.5) 24,705 (58.1) 0.05
<0.

Men, n (%) 6,554 (42.7) 11,284 (41.5) 17,838 (41.9) P

Mean age, median and interquartile 44.5 (33.0; 56.0) 41.9 (30.0; 55.0) 42.9 (31.0; 55.0)

range, years p<0.05

Age range, years 4-97

2-93

2-97

Table 2. Characteristics of the primary patients who had taken the "*C-urease breath test (+) according to sex, age, and degree of infection
Tabnuua 2. XapaKTepuCTUKM NepBIUYHbIX NaLUMEHTOB C C-ypeasHbiM AbIXaTebHbIM TECTOM (+) B 3aBUCUMOCTY OT NONa, BO3PacTa, CTeneHu

MHdJMLIMpOBaHHOCTM
e | g [t | et T ot st
' n (%) n (%) n (%) '
Total 247 (16) 918 (516) 4401 (286)  2792(182) 15358 (100) _
Women 134 (54.3) 4076 G15)  2675(608)  1919(687) 8,804 (573)
Men mesn  sszees 12 ey esseen P00
161 (25-3.) 32 (13.0) 357 (4.5) 183 (4.2) 164 (5.9) 736 (4.8)
16 11 (3.5-6.4) 47 (19.0) 861 (10.9) 407 (92) 290 (10.4) 1,605 (10.5)
16 Il (6.5-9.4) 32 (13.0) 1,023 (12.9) 463 (10.5) 284 (10.2) goznyy P00
16 IV (over 95) 136 (55.0) 5677(17)  3348(61) 205 (735) 1,215 (73.0)

Note. |G, infection grade (with reference values).

The infection rate among primary patients decreased
41.6% (3,537; 95% Cl 40.3%-42.4%) between 2015 and 2017,
36.2% (6,431; 95% Cl 35.5%-36.9%) from 2018 to 2020,
and 33.3% (5,390; 95% Cl 32.5%-34.0%) between 2021

%

and 2023 (p < 0.0001). The prevailing age group among
the primary patients with confirmed H. pylori infection
was 18-44 years. However, prevalence increased signifi-
cantly during 2021-2023, comprising 54.4% (2,931; 95% CI

%

Degree / CteneHb
] 100
% 51.4 p<0.0001 ml oo m
50 | 80 -
45 1 60
40 1 40 -
36.6
358 363 363 348
35 1 322 327 20
30 L— : : : : : : : : — - |
2015 2016 2017 2018 2019 2020 2021 2022 2023 2015-2017 2018-2020 2021-2023

Fig. 1. Change in degree of Helicobacter pylori infection in the
primary patients from 2015 to 2023

Puc. 1. W3meHeHue nokasatens uHmumpoBaHHocTu Helicobacter
pylori y nepBuyHbIX NaumenTos ¢ 2015 no 2023 r.
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Fig. 2. Distribution of the primary patients according to time triads
and degree of infection

Puc. 2. PacnpepeneHve nepBuyHbIX NaLMEHTOB MO BPEMEHHbLIM
TpMajaM U CTeNeHN MHOULMPOBAHHOCTM
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Table 3. Characteristics of the primary patients who received the ®C-urease breath test (+) according to the year of the test, sex, age, and

degree of infection

Tabnuua 3. XapaKTepVICTVIKa NepBUYHbIX NaLUMEeHTOoB C 13C-ypea3HbIM JbIXaTesIbHbIM TECTOM (+) B 3aBMUCMMOCTM OT r0/1a BbINOSIHEHUA TECTa,
nona, Bo3pacta u CtenexHu VIHd)VILLVIpOBaHHOCTVI

Indicator 2015-2017 2018-2020 2021-2023 Total :;:;f:;;ac'e
Total, n (%) 3,537 (23.1) 6,431 (41.8) 5,390 (35.1) 15,358 (100) _
Women, n (%) 2,210 (62.5) 3,596 (55.9) 2,998 (55.6) 8,804 (57.3)
Men, n (%) @5 2856k 2w essaazn P00
Mean age, median and 4472 (34;56) 4468 (33;56) 4409 (33;55) 445 (33.0;56.0 -
interquartile range, years
2-17 years old, n (%) 57 (1.6) 121 (1.9) 69 (1.3) 247 (1.6)
1844 years old, n (%) 1729 (48.9) 3,258 (50.7) 2,931 (54.4) 7918 (51.5)
45-59 years old, n (%) 1,147 (32.4) 1,864 (28.9) 1,390 (25.8) 4,401 (28.7) p < 0.0001
Over 60 years old, n (%) 604 (17.1) 1,188 (18.5) 1,000 (18.5) 2,792 (18.2)
16 1 (2.5-3.4), n (%) 116 3.3) 304 (4.7) 316 (5.8) 736 (4.8)
16 II (3.5-6.4), n (%) 313 8.9) 438 (6.8) 854 (15.9) 1,605 (10.5)
16 11l (6.5-9.4), n (%) 334 (94) 542 (8.4) 926 (172) 1802 (117) p <0.0001
IG IV (over 9.5), n (%) 2,774 (78.4) 5,147 (80.1) 3,294 (61.1) 1,215 (73.0)

Note. 16, infection grade (with reference values).

53.0%-55.7%) (p < 0.0001) (Table 3). The analysis revealed
a significant prevalence of very high (IV) grade of infection
(p < 0.0001) during all follow-up periods (Fig. 2).

Group of patients with a history of eradication
therapy (recurrent patients)

In patients with a previous history of eradication therapy,
a positive “C-UBT was detected in 15.4% (1,284; 95% Cl
14.6%-16.2%). Therefore, eradication efficacy was 84.5%,
which is not acceptable for therapy.

The median age was not significantly different between
the infected and noninfected groups: 45.8 (35.0-57.0) and
45.8 (34.0-58.0) years respectively (p = 0.85). Furthermore,

gender was not a distinguishing factor between the two
groups.

Among the primary patients, most of the recurrent
patients exhibited a very high (IV) infection grade of 66.5%
(854; 95% Cl 63.9%—69.0%), followed by a high (Ill) grade of
infection in 10.3% (132; 95% Cl 8.7%-12.1%), a moderate (Il)
grade in 13.9% (179; 95% Cl 12.2%-15.9%), and a mild (1)
grade in 9.3% (119; 95% Cl 7.8%—11.0%). Table 4 shows that
patients with grade IV infection were predominant in all age
groups (p < 0.0001), despite undergoing antibiotic therapy.
Additionally, patients between the ages of 18-44 years
had the highest frequency of H. pylori infection at 47.7%
(613; 95% Cl 45.0%-50.5%) (p < 0.0001). The prevalence of
high infection rates was greater in middle-aged patients (aged

Table 4. Characteristics of the recurrent patients who received the C-urease breath test (+) according to sex, age, and degree of infection

Tabnuua 4. XapaKTepVICTVIKa NOBTOPHbIX NAaLMEHTOB C '3C-ypea3HblM AbiXaTesbHbIM TECTOM (+) B 3aBUCHMOCTM OT NONa, BO3pacTa U CTeneHn

MHULMPOBAHHOCTH
bty | Palensaged otk yo | ot v | o 0 e ot number | Statisical
' n (%) n (%) n (%) !
Total 17 (1.3) 613 (47.7) 403 (31.4) 251 (19.6) 1284 (100)
Women 12 (70.6) 311 (50.7) 236 (58.6) 169 (67.3) 728 (56.7)
Men 5(29.4) 302 (49.3) 167 (41.4) 82 (32.7) 556 (43.3) p < 0.0001
IG 1 (2.5-3.4) 1(.9) 51 (8.3) 33(8.2) 34 (13.5) 119 (9.3)
IG I (3.5-6.4) 2 (11.8) 96 (15.7) 43 (10.7) 38 (15.1) 179 (13.9)
1G 1l (6.5-9.4) 3(17.6) 71 (11.6) 37 (92) 21 (8.4) 132 (10.3) p=00457
IG IV (over 9.5) 1 (64.7) 395 (64.4) 290 (72.0) 158 (62.9) 854 (66.5)

Note. |G, infection grade (with reference values).
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Table 5. Characteristics of the recurrent patients who received the C-urease breath test (+) according to year of test performance, sex,

age, and degree of infection

Tabnuua 5. XapaKTepVICTVIKa MNOBTOPHbIX NAaUUEHTOB C 13(:-yp(-!aSHI:wIM [AbiXaTesIbHbIM TECTOM (+) B 3aBUCMMOCTY OT F0a BbINOJIHEHMA TeCTa,

nona, Bo3pacta u CtenexHu VIHd)VILLVIpOBaHHOCTVI

Indicator 2015-2017 2018-2020 | 2021-2023 Total sf;zf;f’c‘;acle
Total 410 (31.9) 487 (379) 387 (30.2) 1,284 (100)
Women, n (%) 244 (595) 278 (57.1) 206 (53.2) 728 (56.7)
Men, n (%) 6605 29629  wwss  ssews P
2-17 years old, n (%) 3(0.7) 10 (2.1) 4(1.0) 17 (1.3)
18-44 years old, n (%) 188 (45.9) 241 (49.5) 184 (475) 613 (477)
45-59 years old, n (%) 146 (35.6) 148 (30.4) 109 (28.2) 403 (31.4) p=0.0721
Over 60 years old, n (%) 73 (178) 88 (18.1) 90 (23.3) 251 (19.5)
IG | (2.5-3.4), n (%)) 40 (9.8) 35(72) L4 (M.4) 119 (9.3)
16 11 (3.5-6.4), n (%) 49 (12.0) 61 (12.5) 69 (178) 179 (13.9)
16 11l (6.5-9.4), n (%) 35 (8.5) 34 (7.0) 63 (16.3) 132 (10.3) p < 0.0001
16 IV (over 9.5), n (%) 286 (69.8) 357 (73.3) 211 (54.5) 854 (66.5)

Note. 16, infection grade (with reference values).

45-59 years) than in pediatric, young, or elderly patients, with
rates of 72.0% (290; 95% Cl 67.4%-76.1%), 64.7% (11; 95% Cl
41.3%-82.7%), 64.4% (395; 95% ClI 60.6%-68.1%), and
62.9% (158; 95% Cl 56.8%—68.7%), respectively (p < 0.05).
Women with a significantly higher level of infection were
more frequent than men, with prevalence rate of 71.3%
(519; 95% CI 67.9%—74.5%) compared with 60.3% (335; 95% CI
56.1%—64.2%) in males (p < 0.0006).

Helicobacter infection was detected in 17.8% (410;
95% Cl 16.3%-19.5%) of recurrent patients in 2015-2017,
16.0% (487; 95% CI 14.8%—17.4%) in 2018-2020, and 12.9%
(387; 95% ClI 11.7%-14.1%) in 2021-2023. The rate of
H. pylori infection during the follow-up in recurrent pa-
tients decreased threefold from 2015 to 2023, dropping
from 39.1% to 13.2% (p < 0.001). Table 5 presents the data
on recurrent patients based on age, gender, grade of in-
fection, and time of study. The change in the rate of

H. pylori infection in recurrent patients from 2015 to 2023
is depicted in Fig. 3.

Figure 4 illustrates the variation in the H. pylori
infection rates among the primary and recurrent patients
between 2015 and 2023. Notably, the infection rates for
primary and recurrent patients decreased significantly by
14.8% and 21.1%, respectively from 2015 to 2017 The rates
remained relatively stable from 2017 to 2020. However,
there were additional decreases of 3.6% and 6.2% for
the primary and recurrent patients, respectively from 2020
to 2023.

DISCUSSION

Helicobacter infection is the primary cause of chronic
gastritis, precancerous changes in the mucosa (atrophy,
metaplasia, and dysplasia), and gastric adenocarcinoma [2].

% % —e— Primary patients Recurrent patients

. R MepBuyHbIE NaLUEHTHI MoBTOpHbIE NALMEHTbI
%0 p<00001 0 514 P : PHble nay
40 1%%] BN p<0.0001
10 40 - 36.6 358 363 363 348 122 327

| - : : ) 19.8 18.7 6 199
20 148 159 20 ] 18.0 18.6 148 15.9 112
10 1

0

2015 2016 2017 2018 2019 2020 2021 2022 2023
Fig. 3. Change in degree of Helicobacter pylori infection in the
recurrent patients from 2015 to 2023

Puc. 3. VisMeHeHne nokasatens uHguumposaHHoctn Helicobacter
pylori y noTopHbIX naumenTos ¢ 2015 no 2023 r.

2015 2016 2017 2018 2019 2020 2021 2022 2023
Fig. 4. Change in degree of Helicobacter pylori infection in the
primary and recurrent patients from 2015 to 2023

Puc. 4. Vi3meHeHune nokasatens MHdMUUMpoBaHHocTU Helicobacter
pylori y nepBUYHbIX 1 NOBTOPHBIX NauueHToB ¢ 2015 no 2023 .
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The infection rate of H. pylori among the population
changes [9]. The decrease in infection in recent decades has
been associated with the use of eradication therapy. Y. Zhou
et al. reported that the rate of spontaneous eradication is 2.9%
in children aged 7-12 years [19]. Spontaneous eradication can
be induced by antibacterial drugs for indications unrelated to
eradication [20].

Given the widespread use of antibacterial drugs against
the backdrop of the COVID-19 pandemic in 2020-2021,
current research on the dynamics of H. pylori infection
among gastroenterology patients from 2015 to 2023 is
significant.

Of the 50,884 patients who underwent the C-UBT be-
tween 2015 and 2023, 83.6% were primary (never having
received eradication therapy) and 16.4% were recurrent
(indicating at least one course of eradication therapy in
the past). The mean incidence of infection among the pri-
mary patients was 36.1% (15,358; 95% Cl 35.6%-36.6%),
whereas the rate was 15.4% (1,284; 95% Cl 14.6%—16.2%)
among recurrent patients. The prevalence of H. pylori in-
fection was 38.8% among 19,875 patients in a national
study conducted between 2017 and 2019 [21]. According
to the study design, the detection frequency of H. pylori in
patients who had previously undergone eradication therapy
may have been associated with eradication failure instead
of reinfection.

Our study revealed that the primary and recurrent patients
within the 18-44-year age group had the highest frequency
of infection at 51.6% and 47.7%, respectively. However,
the frequency was the lowest in children, with only 1.6% of
primary patients and 1.3% of recurrent patients infected. This
finding suggests that social contact after reaching 18 years
of age may have contributed to the majority of infections in
the study participants. The infection rates were significantly
lower in the primary and recurrent patient groups (18.2% and
19.5%, respectively) aged >60 years. This decrease in infection
frequency with age could be associated with spontaneous
eradication due to the use of antibacterial drugs and/or
the progression of atrophic mucosal changes in patients with
chronic gastritis [22].

The ™C-UBT enabled the detection of Helicobacter infec-
tion and a determination of its severity based on the Delta
over Baseline value. The data show that most of the primary
and recurrent patients exhibited a very high (IV) grade of in-
fection, with rates of 73.0% and 66.5%, respectively. Bacte-
rial contamination of the gastric mucosa suggests a severe
course of Helicobacter gastritis and an increased risk of
complications [23].

The infection rate among primary patients de-
creased during the time triads, with decreases of 41.4%
(2015-2017), 36.2% (2018-2020), and 33.3% (2021-2023).
The analysis revealed an 18.7% decrease in the inci-
dence of H. pylori infection among primary patients during

B0I: https://dol.arg/10
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the follow-up period, from 51.4% in 2015 to 32.7% in 2023
(p < 0.0001). The largest decreases occurred from 2015 to
2016 (7.8%) and from 2016 to 2017 (7%). The percentage
of infected patients decreased by 3.6% between 2020 and
2023.

The infection rates in the recurrent patients decreased
during the time triads, amounting to 17.8% for 2015-2017,
16.0% for 2018-2020, and 12.9% for 2021-2023. Notably,
the indicator decreased nearly threefold from 39.1% to 13.2%
during 2015-2023 (Fig. 4) when analyzing the infection rate
in recurrent patients. The most significant decrease occurred
from 2015 to 2016 (by 19.3%) and from 2020 to 2021 (by 5.1%).
The proportion of infected patients decreased by 6.7% from
2020 to 2023.

The infection rates of all groups decreased between 2015
and 2023. The infection rates were 14.8% and 21.1% between
2015 and 2017, respectively, and 3.6% and 6.2% between 2020
and 2023, respectively.

The significant decrease in the incidence of infection
in St. Petersburg from 2015 to 2017 was associated with
the dissemination of the initial stage of the study findings
in 2015 and the proactive execution of eradication work with
general practitioners and gastroenterologists. The potential
correlation between the repeated decrease in infection rates
after 2020 and the spontaneous elimination of H. pylori,
coupled with the extensive use of antibacterial agents during
the new coronavirus pandemic, specifically amoxicillin,
clarithromycin, azithromycin, and levofloxacin, warrants
further investigation.

CONCLUSIONS

The findings demonstrated a significant decrease in H. py-
lori infection between 2015 and 2017, emphasizing the impor-
tance of physician education in diagnosing and treating this
infection. The COVID-19 pandemic influenced the infection
rate, but the adverse effects of antibacterial medications,
particularly on H. pylori resistance to some key drug groups,
remain uncertain.
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AONOJIHUTE/IbHAA UHPOPMALIUA

WUcTouHuk duHaHcupoBanus. lccnegosaHne npoBefeHo
6e3 (uHaHCcoBOro 0becneyeHns U CIOHCOPCKOM NOLAEPHKM.

KoHdnukT nHTepecoB. ABTopbl 3a5B/1AIOT 06 OTCYTCTBMM NOTEH-
LManbHOro KOH(MMKTa MHTEPecOB, TpebyHoLLEero packpbiTa B AaH-
HOW CTaTbe.
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