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Aim: to assess the prevalence and characteristics of erosive-ulcerative lesions of the gastrointestinal tract in patients

with chronic coronary artery disease and acute myocardial infarction, determining the role of Helicobacter pylori
(H. pylori) and other independent risk factors in their pathogenesis.

Materials and methods. A single-center prospective cohort study analyzed data from 110 patients divided into two

groups based on the clinical form of coronary artery disease (CAD). Group 1 (n = 56) included patients with acute

myocardial infarction (AMI) after primary percutaneous coronary intervention (mean age — 62.0 years) and con-
sisted predominantly of men (n = 41; 73.21 %). Group 2 (n = 54) included patients with stable CAD who had un-
dergone percutaneous coronary intervention within the preceding year (mean age — 67.5 years), and there was

also a predominance of men (n = 37; 72.55 %). All patients underwent a comprehensive examination, including the

collection of clinical and anamnestic data and laboratory diagnostics. Esophagogastroduodenoscopy (EGD) was

performed at different time points depending on clinical status: patients with stable CAD underwent EGD at the time

of hospitalization, while for patients with AMI, the examination was conducted in a delayed manner to minimize risks.
H. pylori infection was diagnosed using the '*C-urea breath test in AMI patients and via biopsy during EGD in stable

CAD patients. The one-month follow-up examination included: esophagogastroduodenoscopy to assess the condi-
tion of the upper gastrointestinal mucosa, and the '*C-urea breath test for patients with baseline H. pylori infection

to evaluate the efficacy of eradication therapy.

Results. The prevalence of H. pylori was 46.4 % in the AMI group and 31.5 % in the stable CAD group. Planned EGD

in patients with stable CAD before treatment revealed erosive-ulcerative lesions of the upper gastrointestinal tract

in 51.9 % of cases, with 46.4 % of these lesions being associated with active H. pylori infection (p = 0.012). The ap-
plication of active screening and preventive H. pylori eradication strategy in AMI patients resulted in successful eradi-
cation in 92.3 % of cases. At the 1-month follow-up EGD, mucosal changes persisted in 30.9 % of AMI patients; how-
ever, the majority of these findings were minimal and clinically insignificant (superficial gastritis, catarrhal bulbitis).
True erosive-ulcerative lesions were detected in only 18.2 % of patients, indicating the role of the ulcerogenic effect

of antiplatelet therapy in their pathogenesis. In patients with stable CAD, targeted therapy (eradication of H. pylori
and prescription of proton pump inhibitors) led to a significant reduction in the frequency of erosive-ulcerative lesions

from 51.9t0 7.4 % (p < 0.001). Multivariate analysis confirmed that in stable CAD, active H. pylori infection is an in-
dependent risk factor for gastrointestinal lesions (adjusted odds ratio [OR] — 4.32; 95 % CI: 1.22-18.20; p = 0.023).
In contrast, in the AMI group after preventive eradication, this association completely lost statistical significance

(OR=0.84;95% Cl: 0.22-3.20; p = 0.79).

Conclusions. Erosive-ulcerative gastrointestinal lesions in patients with CAD are closely associated with H. pyloriin-
fection and can be effectively prevented through its early diagnosis and eradication. In patients with AMI, preventive

H. pylori eradication is a mandatory but insufficient element of prophylaxis and must be complemented by measures

to mitigate the risks associated with dual antiplatelet therapy. Thus, an individualized approach to gastroprotection,
tailored to the clinical form of coronary artery disease, enhances the safety and efficacy of pharmacotherapy in these

patient groups.
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OpPO3NBHO-A3BEHHbIE NOPAXEHUS XENYA04YHO-KULLIEeYHOro TpaKTa
npu wemMmnyeckom oonesHun cepgua: ponb Helicobacter pylori

n aHTVITpOM60u,I/ITapHOI7I Tepanmum
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Llenb: OoLEeHNTb PACNPOCTPAHEHHOCTb U XapakTep 3P03UBHO-S3BEHHbLIX U3MEHEHWNI XENYA04YHO-KMLLEYHOrO TpakTa
Y MALMEHTOB C XPOHMYECKOW NLLEMNYECKOM BONE3HBIO cepaLa 1 OCTPbIM MHMAPKTOM MUokapaa, a Takxke onpeae-
nnTb ponb Helicobacter pylori (H. pylori) v opyrinx He3aBMCcnMbIX GakTOpPOB pMUCKa B MX MaTOreHe3e.

Matepuanbi n meToabl. B 0fHOLLEHTPOBOM NPOCMNEKTUBHOM KOrOPTHOM UCCIIEA0BAHNN MPOaHaNIM3NPOBaHbl AaH-
Hble 110 naumeHTOoB, pasaeneHHblX Ha ABe FPynnbl B 3aBUCUMOCTU OT KIIMHMYECKON GOPMbI MLLEeMUYeckor 60ne3Hun
cepaua (MBC). Mepeas rpynna (n = 56) BkaoYana naumMeHToB C OCTPbIM MH(APKTOM MMoKapga nocae nepBuYHO-
IO YPECKOXHOr0 KOPOHAPHOr0 BMELUaTeNbCTBa (CcpenHmin Bo3dpact — 62,0 roga) u coctosna NpeMMyLLECTBEHHO
13 My>X4nH (n =41; 73,2 %). Btopas rpynna (n = 54) Bkitoyana naumeHToB co ctabunbHoii BC, nepeHecLumx Ypec-
KOXXHOE KOPOHAPHOE BMELLATENLCTBO B TEYEHME NPEALLECTBYIOLWErO roga (cpeaHuin Bo3pact — 67,5 roga), B Hen
Takke npeobnagann MyxiunHsl (n = 37; 72,6 %). Bcem naumeHTaMm npoBeaeHo KoMmniaekcHoe obcrenoBaHme, BKIO-
YyaBLLee CO0p KIIMHUKO-aHAMHECTUYECKMX AAHHBIX 1 1ab0paTopHYI0 AnarHOCTUKY. O30daroractponyoneHOCKoNms
(3rAC) BbinonHANach B pas3nnyHble CPOKM B 3aBMCMMOCTU OT KJIMHNYECKOr0 COCTOSIHMS: NaumeHTam co CTabunbHOM
MBC — B MOMEHT rocnutanmaaumun, Torga Kkak naumeHTaMm ¢ OCTpbiM MHMAPKTOM MUOKapda B LEASX MUHUMK3A-
LN PUCKOB — OTCPOYEHHO. [4na AnarHoCTukun H. pyloriy naumeHToB C OCTPbIM MHDAPKTOM MUOKapAa NPUMEHSCS
18C-ypeasHblii ablxaTenbHblA TECT, @ Yy NaUueHToB co cTabunbHoii MBC — ructonornyeckoe uccnenoBaHue 6mo-
nTaToB, MoslydyeHHbix Bo Bpems IAIAC. KoHTponbHoe obcnepoBaHue Yeped 1 mecsy, Bknovano ArAC ans oueHku
COCTOSIHUSI CIU3UCTOM 0BO0M0HKN BEPXHUX OTAENIOB XeNyA04HO-KULLEYHOro TpakTa n '*C-ypeasHblii AblxaTenbHbIi
TECT Y MNALMEHTOB C UCXOOHOW MHPeKLmen H. pylori pns oueHkn 3ahdOEKTUBHOCTY SpaanKaLMOHHON Tepanmu.
PeaynbraTtbl. PacnpocTtpaHeHHocTb H. pylori coctaBuna 46,4 % B rpynne naumMeHToB C OCTPbIM MH(APKTOM MUO-
kapaa n 31,5 % B rpynne 60sbHbIX co cTabunbHol MBC. MnaHoeas AIAC y naumeHToB co ctabunbHoin MBEC oo ne-
YeHMS BbISIBUIA 3PO3MBHO-A3BEHHbBIE MOPAXEHNS BEPXHUX OTAENO0B XENyA04YHO-KMLLIEeYHOoro Tpakta B 51,9 % cnyya-
eB, npuyem 46,4 % aTnx NopaxeHuin Obln aCCoLMMPOBaHbI C akTUBHOW xennkobakTepHoi nHpekupeli (p = 0,012).
[MpumeHeHne cTpaTernm akTMBHONO CKPUHMHIA U MPEBEHTUBHOM Tepanuu H. pylori y nauyeHToOB C OCTPbIM UH-
dapKkToM Mmokapaa no3Bonmao AOCTUYL yCcnewHon apagukaumm B 92,3 %. Ha koHTponbHom SIAC yepesd 1 me-
csy y 30,9 % naumMeHToB C OCTPbIM MH(PAPKTOM MMOKapAa COXPaHSANNCh UBMEHEHUSs CM3NCTON 060104KM, OOHAKO
B OOJIbLUMHCTBE Ciy4aeB OHW OblIM NPEeACTaBAEHbI MUHUMANbHLIMU U KIMHUYECKM Mano3Ha4YMMbIMU HaxoaKamm
(NOBEPXHOCTHbIV racTpUT, KaTapasbHbIl OyNbOUT); COBCTBEHHO 3PO3MBHO-A3BEHHBIE MOPAXKEHNS BbISIBAEHBI IMLLb
y 18,2 % 60JbHbIX, YTO MOATBEPXAAET Y/bLLEPOreHHbIN 3P@PEKT aHTUTPOMOOLMTAPHOM Tepanmn B NX nNaToreHese.
Y naumeHToB co ctabunbHoli MBC ueneHanpaesneHHas Tepanus (BktoYasLLas apaaukaunio H. pylori n Ha3HaveHne
VMHrMOUTOPOB NPOTOHHOM NOMIMbI) NPUBESA K JOCTOBEPHOMY CHUXEHWNIO YACTOThl 3PO3UBHO-SA3BEHHbIX MOPAXEHNIA
¢c51,9007,4% (p<0,001). MHOrodakTopHbIN aHann3 noaTBEpAN, 4To Npu ctabunbHo MBC akTuBHas MHdekums
H. pylori aBnsieTcsa He3aBMCUMbIM HakTOPOM pUcKa NOPaKEHUN XENYA04YHO-KNLIEYHOrO TpakTa (CKOPPEKTUPOBAH-
HO€E OTHOLLEeHKE waHcos [OL] — 4,32; 95% AW: 1,22-18,20; p = 0,023). HanpoTtue, B rpynne nauMeHToB C OCTPbIM
MH}aPKTOM MMOKapaa Nocsie NPOBEAEHMS NMPEBEHTMBHON 3pafmKaLMy AaHHas accoumaums nosaHOCTbIO Tepsna
cTaTmcTnydeckyto 3HadnmocTb (OL = 0,84; 95% [N: 0,22-3,20; p = 0,79).

BbiBOAbl. OPO3MBHO-93BEHHbBIE MOPAXEHUS XENYA0OYHO-KMNLLIEYHOrO TpakTa y nauneHToB ¢ MBC TeCHO CBSA3aHbI
c Hdekuueii, BbiIaBaHHOW Helicobacter pylori, n MoryT 6biTb 3 dEKTMBHO NpeaoTBpaLLeHbl MyTEM ee paHHeN ana-
FHOCTUKN N 3pagukauumn. Y nauyeHToB C OCTPbIM MHMAPKTOM MUOKapaa NPeEBEHTUBHANA apagukauusa H. pylori aB-
nsetcs 06a3aTesNibHbIM, HO HEAOCTATOYHBIM 3NIEMEHTOM NPOMUNAKTUKM WU OOMKHA AOMOMHATLCH MepamMu CHUXe-
HUS PUCKOB, CBA3aHHbIX C ABOWMHOI aHTUTPOMOOUMTapHOI Tepanuein. Takum o6pasom, MHAMBMAOYaANbHbIA MOAX0L,
K racTpOrnpoTEKLUNM B 3aBUCUMOCTU OT KiMHMYeckon dopMbl MEC noBbiwaeT 6€30nacHOCTb U 3 dEKTUBHOCTb Me-
ONKAMEHTO3HOr0 JIEYEHUS AAaHHBIX FPYMM NaLNEHTOB.

KniouyeBble cnoBa: ocTpblii MHGAPKT Muokapaa, neMmmyeckas 6one3Hb cepaua, 3p03VBHO-A3BEHHbIE NMOpaxe-
HUS, Xenyao4YHO-KULLIEeYHbI TpakT, Helicobacter pylori, dakTopbl pycka aHTUTPOMOOLMTapPHOM Tepannumu

KoH)NUKT nHTepecoB: aBTOPbI 3as9BNSOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ans umtnpoBanusa: ®omuH B.B., leeBa E.C., UcalikuHa M.A., TpywwuHa O.10., MoroxuH A.B., Tamkaesa M.K., Boposkos E.U.
OpPO3VBHO-A3BEHHbIE MOPAXEHWNS XeNyo04HO-KMLEYHOro TpakTa npu nieMmyeckorn 6onesHu cepaua: ponb Helicobacter pylori
M aHTUTPOMBOUMTAPHO Tepanuu. POCCUIACKNI XXypHan racTPO3HTEPOJIOr K, renaToioriu, kononpokTtonorumn. 2026;36(3):49-59.
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Introduction

Antiplatelet therapy is widely used for se-
condary prevention of cardiovascular events in
order to reduce the risk of recurrent ischemic
episodes after percutaneous coronary interven-
tion [1, 2]. According to clinical guidelines,
the recommended duration of dual antiplatelet
therapy in patients, who underwent percutane-
ous coronary intervention, is at least 12 months
after an acute coronary syndrome and at least
6 months in stable coronary artery disease, to
prevent thrombotic complications [3]. However,
antiplatelet therapy is associated with an in-
creased risk of gastrointestinal complications, in
particular erosive-ulcerative lesions and bleed-
ing [4, 5]. An important independent factor that
potentiates the ulcerogenic effect of antiplatelet
agents is Helicobacter pylori (H. pylori) infec-
tion [6, 7]. By inducing chronic inflammation of
the gastric and duodenal mucosa, this microor-
ganism substantially reduces mucosal resistance
to the aggressive action of drugs, thereby creat-
ing a background for the development of both
acute drug-induced injuries and chronic peptic
ulcers [8]. Identification of risk factors for the
progression of gastrointestinal complications in
the setting of continuous antiplatelet therapy
is a key task; its solution is necessary for the
development of risk-stratification tools and per-
sonalized treatment approaches in patients with
stable coronary artery disease and acute myocar-
dial infarction.

Aim: to assess the frequency of erosive-ulcer-
ative changes of the upper gastrointestinal tract
(GIT) in patients with chronic coronary artery
disease (CAD) and acute myocardial infarction
(AMI) receiving antiplatelet therapy, as well as
to determine the role of H. pylori infection in
their development, in order to justify the advis-
ability of routine screening and eradication as a
strategy for primary and secondary prevention
of gastrointestinal complications.

Materials and methods

A single-center prospective cohort study
was conducted at the M.P. Konchalovsky
City Clinical Hospital (Zelenograd, Moscow)
and included 110 patients older than 18 years.
Depending on the clinical form of coronary ar-
tery disease, the patients were divided into two
groups. Group 1 comprised 56 patients with
acute myocardial infarction (AMI) at the time
of hospitalization (mean age — 62.0 years), the
majority (73.2 %; n = 41) were men. Group
2 comprised 54 patients with stable CAD who

had undergone elective coronary stenting within
6—12 months before enrolment and were under
planned follow-up; their mean age was higher
(67.5 years), with a similar proportion of men
(72.6 %; n = 37).

In accordance with current guidelines, all
patients received antiplatelet therapy. In the
AMI group, 55 patients (98.2 %) were on dual
antiplatelet therapy consisting of acetylsalicyl-
ic acid (ASA) plus a P2Y12 receptor inhibitor
(ticagrelor or clopidogrel), while one patient
(1.8 %) received ASA monotherapy. In the sta-
ble CAD group, 43 patients (79.6 %) continued
dual antiplatelet therapy, whereas 11 patients
(20.4 %) were receiving ASA monotherapy.

The following examinations were performed
for all participants:

- collection of clinical and anamnestic data
(cardiac history, life style factors, risk factors,
concomitant medications);

- laboratory tests (complete blood count, bio-
chemical panel, coagulation tests);

- instrumental and laboratory diagnostics of
lesions of the upper gastrointestinal tract and
H. pylori infection.

In the stable CAD group, all patients un-
derwent planned EGD (FUJIFILM EG-760R,
Japan) for visual assessment of the upper GIT
mucosa. Simultaneously, invasive diagnosis of
H. pylori was carried out by obtaining biopsy
specimens with subsequent histological examina-
tion (hematoxylin and eosin and Romanowsky
staining). After one month, the effectiveness of
treatment was controlled by repeat EGD in all
participants and a '"C-urea breath test in pa-
tients with baseline H. pylori infection.

The diagnostic approach in AMI patients was
individualized. Patients with clinical signs of
gastrointestinal bleeding underwent emergen-
cy EGD. In the remaining patients, EGD in
the acute phase was considered undesirable be-
cause of the risk of hemodynamic complications;
therefore, the non-invasive *C-urea breath test
was used for primary detection of H. pylori.
Patients with confirmed infection (8 over base-
line [DOB] > 4 %0) were considered eligible for
standard eradication therapy. However, in pa-
tients receiving ticagrelor, a risk of pharmaco-
kinetic interaction between this drug and clari-
thromycin (a component of standard regimens)
was identified. To avoid adverse effects, such
patients received a modified first-line therapy in
correspondence with the recommendations of the
Maastricht VI/Florence Consensus and the safe-
ty principles of antiplatelet therapy. Patients on
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ticagrelor were prescribed bismuth-based qua-
druple therapy (proton-pump inhibitor + bis-
muth tripotassium dicitrate + metronida-
zole + tetracycline) or a levofloxacin-containing
regimen. Patients receiving clopidogrel were
given standard triple therapy (PPI + amoxicil-
lin + clarithromycin) for 14 days. The effective-
ness of treatment was assessed after one month
by repeat '3C-urea breath test and elective EGD
to evaluate the mucosal condition.

Statistical analysis was performed using
R software (v. 4.4.2) and the gtsummary, ti-
dyr, dplyr, readxl packages. Descriptive statis-
tics included analysis of data distribution: for
continuous variables — median with quartiles
(Me [O1; Q3]); for categorical variables — ab-
solute numbers and percentages. For compari-
son of independent samples, Fisher’s exact test
was used for categorical data, and the Mann —
Whitney U-test for continuous variables. In uni-
factorial analysis, separate logistic regression
models were built for each variable under study.
In multivariate analysis, sex and age were ad-
ditionally included in each model. Regression
coefficients were exponentiated to obtain odds
ratios (OR) with 95 % confidence intervals (CI).

Table 1. Main characteristics of patient groups

Statistical significance was set at p < 0.05 for
all comparisons. Correction for multiple testing
was performed using the Bonferroni method.

Results

A total of 110 patients were included in the
study and divided into two groups: the first
group consisted of 56 patients with AMI, the
second group — 54 patients with stable CAD.
The groups did not differ with regard to sex,
prevalence of smoking, or elevated body mass
index. After Bonferroni correction for multiple
comparisons, no significant difference in age
was found either. At the same time, history of
previous myocardial infarction was significant-
ly more frequent in patients with stable CAD
(p < 0.001). This group was also character-
ized by a predominance of ASA monotherapy
(p = 0.002) and of the dual antiplatelet therapy
combination “ASA + clopidogrel” (p < 0.001),
whereas the combination “ASA + ticagrelor”
was more frequently used in patients with AMI
(p < 0.001). Prescription of proton pump in-
hibitors was also statistically significantly more
common in the AMI group (p < 0.001) (Table 1).

Parameter AMI_group CAslgagrl'f)up P
(n = 56) n 5
Demographic indices
Male sex, n (%) 41 (73.2 %) 41 (76.0 %) 0.828
Age, years, Me [O1; O3] 62.0 [53.8; 68.0] 67.5 [60.3; 74.0] 0.009
Clinical risk factors
Body mass index, kg/m? Me [Q1; Q3] 29.6 [27.1; 32.2] 29.0 [25.9; 32.3] 0.528
Smoking, 7 (%) 24 (42.9 %) 21 (38.9 %) 0.702
Type 2 diabetes mellitus, n (%) 11 (19.7 %) 20 (37.0 %) 0.056
Chronic kidney disease, stage > 3a, n (%) 10 (17.9 %) 11 (20.4 %) 0.738
Chronic obstructive pulmonary disease, n (%) 3(5.4 %) 14 (26.0 %) 0.003*
History of stroke, n (%) 3(5.4 %) 5(9.3 %) 0.481
Heart failure, n (%) 47 (84.0 %) 51 (94.5 %) 0.130
Prior myocardial infarction, n (%) 11 (19.6 %) 31 (57.4 %) <0.001*
History of erosive-ulcerative gastrointestinal lesions
History of gastric ulcer, n (%) 5 (8.9 %) 6 (11.1 %) 0.760
History duodenal ulcer, n (%) 2 (3.6 %) 3(5.6 %) ’
Pharmacotherapy at the time of EGD

Acetylsalicylic acid monotherapy, n (%) 1 (1.8 %) 11 (20.4 %) 0.002*
Acetylsalicylic acid + clopidogrel, n (%) 2 (3.6 %) 27 (50.0 %) <0.001*
Acetylsalicylic acid + ticagrelor, n (%) 53 (94.7 %) 16 (29.6 %) <0.001*
Proton-pump inhibitor, n (%) 52 (92.9 %) 29 (53.7 %) <0.001*

Note: AMI — acute myocardial infarction;, CAD — coronary artery disease; * the threshold of statistical significance after

Bonferroni correction is p < 0.0033.

Poc ypH ractposuTepoJt rematon koaonpokros 2026; 36(3) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(3)




www.gastro-j.ru

Original articles / OpurnHasbHbIE TCCTEIOBAHNS

In the stable CAD group, one case of active
gastrointestinal bleeding was registered, which
required emergency endoscopic hemostasis. The
clinical presentation, diagnosis, and management
of this patient are described in detail in a previ-
ously published case report [9]. This patient was
included in the present prospective study, which
allowed us to analyze his case in the context
of a systematic assessment of risk factors. EGD
revealed a chronic gastric ulcer with bleeding
(Forrest Ib) against the background of active
H. pylori infection (Fig. 1).

In the AMI group, three cases of clinically
significant gastrointestinal bleeding were recorded
within the first 48 hours of hospitalization (5.4 %);
one of these cases had a fatal outcome within the
following two month. In all three cases, emergency
EGD was performed and revealed ulcerative
defects of the stomach and duodenum with
endoscopic stigmata of active or recent bleeding
(Forrest Ib—IIc). Active H. pylori infection was
confirmed by subsequent histological examination
of biopsy specimens in all three patients. All
patients received H. pylori eradication therapy in
accordance with clinical guidelines.

Figure 1. Endoscopic picture of bleeding from
a subcardiac gastric ulcer (Forrest Ib) in a patient
with stable coronary artery disease receiving dual an-
tiplatelet therapy

The results of the primary planned EGD in
patients with stable CAD are presented in Figure 2.

Without EULs
n =26 (48.1 %)

N

H. pylori (-)
n =22 (84.6 %)

Patients with stable CAD

n =54

With EULs
n=28(51.9%)

H. pylori (-)
n=15(53.6 %)

Erosive gastritis: 12 (92.3 %)
Gastric ulcer: 2* (15.4 %)
Duodenal ulcer: 2 (15.4 %)
Erosive esophagitis: 2 (15.4 %)

Erosive gastritis: 13 (86.7 %)
Gastric ulcer: 2 (13.3 %)
Duodenal ulcer: 2 (13.3 %)
Erosive esophagitis: 2 (13.3 %)

Figure 2. Results of the assessment of the upper gastrointestinal mucosa condition and the frequen-
cy of H. pylori infection in the stable coronary artery disease group (EULs — erosive ulcerative lesions;

CAD — coronary artery disease)
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Erosive-ulcerative lesions were detected in
every second patient (51.9 %), and 46.4 % of
these cases were associated with active H. pylori
infection (p = 0.012).

All patients with stable CAD in whom EGD
revealed erosive-ulcerative changes (n = 28)
and/or active H. pylori infection (n = 17) were
prescribed appropriate H. pylori eradication
therapy and proton-pump inhibitors.

Of the 56 patients with AMI (excluding the
3 cases with gastrointestinal bleeding), 53 patients
underwent a strategy of preventive eradication on
the basis of the results of the *C-urea breath test.

The follow-up examination after 1 month
allowed evaluation of the effectiveness of the
applied treatment methods. In the stable CAD
group, after eradication therapy, the frequency of
erosive-ulcerative lesions statistically significantly
decreased from 51.9 % (n = 28) to 7.4 % (n = 4;
p < 0.001). This corresponds to a relative risk
reduction of 85.7 % (Fig. 3).

In the AMI group, where all patients with
an initially positive '*C-urea breath test received
preventive eradication, 55 patients underwent
follow-up EGD after 1 month (one patient had
died from complications of myocardial infarction).
The protocol at this stage included not only
erosive-ulcerative lesions but also minimal,
superficial mucosal changes.

No pathological findings were detected in
38 patients (69.1 %). Minimal and clinically
insignificant  changes  (superficial  gastritis,
catarrhal bulbitis) were recorded in 7 patients
(12.7 %). Erosive and ulcerative lesions (erosive
gastritis, erosive bulbitis, gastric and duodenal
ulcers) were noted in 10 patients (18.2 %).

Given the high efficacy of eradication therapy
(92.3 %), it can be concluded that the detected
mucosal changes are largely unrelated to H. pylori
and are primarily driven by the ulcerogenic effect
of antiplatelet therapy, which was mandatory in
this patient cohort (Table 2).

The distribution of erosive-ulcerative lesion
types differed between the groups. In all stable
CAD patients, lesions were combined, whereas in
the AMI group all erosive-ulcerative lesions were
isolated: erosive gastritis predominated (7 cases,
70.0 %), with one case (10.0 %) each of erosive
bulbitis, gastric ulcer, and duodenal ulcer. Due
to the small number of cases in the stable CAD
group, detailed comparison of individual lesion
types was not performed.

To identify independent predictors of the
development of erosive-ulcerative lesions of the
upper gastrointestinal tract (including cases
complicated by bleeding), multivariate logistic
regression analysis was performed separately for
the stable CAD and AMI groups.
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Figure 3. Dynamics of the frequency of erosive-ulcerative lesions of the gastrointestinal tract
in patients with stable coronary artery disease during treatment (EGD — esophagogastroduodenoscopy;

EULs — erosive-ulcerative lesions)
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Table 2. Efficacy of H. pylori eradication and frequency of erosive-ulcerative gastrointestinal
lesions in patients after acute myocardial infarction and with stable coronary artery disease

Parameter A(l\’;ll=gg%1;p Stabl(enC=AIs)4)group p
Baseline H. pylori infection
Positive 3C-urea breath test, n (%) | 26 (46.4 %) | 17 (31.5 %) | 0.122
Eradication efficacy
Successful eradication, n/N (%) | 24/26(92.3%) | 16/17 (94.1 %) | >0.999
Follow-up EGD results

Patients who underwent follow-up EGD, n (%) 55 (98.2 %) 54 (100 %) 1.000
Patients with any mucosal abnormality, 7 (%) 17 (30.9 %) - -
Patients with EULs, n (%) 10 (18.2 %) 4(7.4 %)* <0.001

Lesion characteristics (among patients with EULs)

Erosive gastritis, 7 (%) 7 (70.0 %) =
Erosive bulbitis, n (%) 1 (10.0 %) —
Gastric ulcer, n (%) 1 (10.0 %) = B
Duodenal ulcer, n (%) 1 (10.0 %) —

Note: AMI — acute myocardial infarction; CAD — coronary artery disease; EGD — esophagogastroduodenoscopy;
n — number of patients with the specified symptom; N — total number of patients in a group or subgroup; * — all 4 patients
with stable CAD had combined lesions (due to the small number of observations, detailing is not appropriate).

In the group of patients with stable CAD, in
whom the assessment was performed before any
intervention, active H. pylori infection proved
to be a significant and independent predictor of
erosive-ulcerative lesions development. In the
logistic regression model adjusted for sex and
age, the presence of infection was associated

with a more than 4-fold increase in risk (adjusted
OR = 4.32; 95% CI: 1.22—18.2; p = 0.023). In
contrast, in the AMI group, where the majority
of patients with detected infection received
preventive H. pylori eradication, this factor
completely lost its prognostic significance. In the
multivariate model, prior and treated H. pylori

Association between risk factors and gastrointestinal lesions
Adjusted for sex and age
I
1
History of | OR = 8.93 (2.62-34.87)
myocardial | p =0.001
infarction | PN |
i I |
7)) 1
15
) I
° 1
o 1
i : OR = 4.16 (1.17-17.47)
'3 . p=0.036
1 } L |
Type2 | 1
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1
1 2 5 10
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Figure 4. Factors associated with the risk of erosive-ulcerative lesions and (or) gastrointestinal bleeding

in patients with stable coronary artery disease (results of multivariate logistic regression analysis)
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infection was not associated with an increased risk
of erosive-ulcerative lesions (adjusted OR = 0.84;
95% CI: 0.22—3.20; p = 0.79).

In addition to H. pylori, multivariate analysis
in the stable CAD group identified two further
independent clinical predictors of increased risk of
erosive-ulcerative lesions: type 2 diabetes mellitus
and a history of myocardial infarction (Fig. 4).

Discussion
The present prospective study clearly
demonstrates the association between active

H. pylori infection and the development of erosive-
ulcerative lesions, including life-threatening
gastrointestinal bleeding, in cardiac patients. All
cases of clinically significant bleeding detected in
the study occurred in patients with undiagnosed
and, therefore, untreated H. pylori infection at
the time of the event.

Data from a large randomized controlled
trial HEAT show that eradication of H. pylori
in patients taking long-term ASA leads to a
statistically significant reduction in the risk of
ulcer bleeding by 65 % over the first 2.5 years
of follow-up (hazard ratio 0.35; 95% CI: 0.14—
0.89; p = 0.028) [10, 11]. This is consistent with
the pronounced protective effect of eradication
therapy observed in the present study in patients
with stable CAD (reduction in the frequency of
erosive-ulcerative lesions by 85.7 %).

Apart from H. pylori infection, type 2 diabetes
mellitus and a history of myocardial infarction
were independent predictors of gastrointestinal
lesions in our analysis. The combination of these
three factors defines the clinical profile of a
patient at high gastroenterological risk.

Type 2 diabetes is traditionally associated with
an increased risk of cardiovascular complications
[12]. Its role in the development of gastrointestinal
lesions, identified in our analysis, is supported
by data from a large meta-analysis by J. Chen
et al. (2023) which demonstrated that a genetic
predisposition to type 2 diabetes is an independent
risk factor for a number of gastroenterological
diseases, including gastric ulcer (OR = 1.12;
95% CI: 1.07—1.17; p < 0.001) and acute gastritis
(OR = 1.11; 95% CI: 1.03—1.20; p = 0.005) [13].
Thus, the identified genetic link confirms that
type 2 diabetes increases the risk of structural
damage to gastric mucosa. Against the background
of systemic inflammation and microangiopathy,
the mucosa becomes more vulnerable to the action
of other aggressive factors, such as H. pylori or
antiplatelet drugs.

History of myocardial infarction is associated
with a set of factors that increase the vulnerability

of the gastrointestinal mucosa, including
chronic intestinal ischemia due to widespread
atherosclerosis (involvement of mesenteric arteries)
and long-term wuse of aggressive antiplatelet
therapy with a systemic and local ulcerogenic
effect. The obtained data are consistent with
the results of other studies in which coronary
artery disease was confirmed as an independent
risk factor for gastrointestinal bleeding, which
is attributed to systemic inflammation and the
obligatory antithrombotic therapy in this category
of patients [14, 15].

The most notable result of the present study
was that in the AMI group, despite the high
efficacy of preventive eradication therapy (92.3 %),
30.9 % of patients still showed some mucosal
changes in the upper gastrointestinal tract at the
1-month follow-up. At the same time, true erosive-
ulcerative lesions were detected in only 18.2 % of
patients, and H. pylori infection completely lost
statistical significance as a predictor (OR = 0.84;
p =0.79). In these patients, non-infectious, mainly
drug-related and stress-related factors come to
the forefront. The most important of these is
aggressive antiplatelet therapy: the majority of
patients (94.6 %) received the combination of ASA
with ticagrelor, which has the most pronounced
ulcerogenic effect among dual antiplatelet therapy
regimens. Systematic reviews and meta-analyses
of randomized controlled trials demonstrate that
ticagrelor, compared with clopidogrel, is associated
with a statistically significant increase in the risk
of gastrointestinal bleeding [16, 17]. Moreover,
in the study by M.Y. Tian et al. (2023), BARC
types 2, 3, and 5 bleeding occurred significantly
more frequently in patients in the combination
therapy group (ticagrelor + aspirin) compared
with ticagrelor monotherapy (27.0 % vs. 8.6 %;
p» <0.001) [18].

The body of data obtained calls for more in-
depth investigation of pathogenesis, careful risk
stratification of gastroenterological complications,
and the implementation of a multidisciplinary
approach (cardiologist + gastroenterologist) in
the management of cardiac patients.

Study limitations

The results should be interpreted with due
consideration of the relatively small sample size,
the single-center design, and the lack of long-
term data on the effect of eradication on distant
cardiovascular outcomes.

Conclusion

The present study substantiates a differentiated
approach to the prevention of gastrointestinal
complications in cardiac patients. In stable CAD,
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active diagnosis and eradication of H. pylori —
the main modifiable risk factor — should be the
key strategy, allowing a marked reduction in
erosive-ulcerative lesions. In AMI, the strategy of
preventive H. pylori eradication is a mandatory
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