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Aim: to evaluate the effect of combined therapy with a proton pump inhibitor and rebamipide on clinical manifesta-
tions and morphofunctional changes in the esophageal mucosa in patients with non-erosive reflux disease.
Materials and methods. The study included 39 patients with non-erosive reflux disease randomized into the main
group (omeprazole 20 mg/day + rebamipide 300 mg/day) and the comparison group (omeprazole 20 mg/day).
The duration of treatment was 4 weeks. Histological examination of esophageal mucosa biopsies (hematoxylin-eosin
staining), morphometry of intercellular spaces, and immunohistochemical assessment of tight junction protein ex-
pression (claudin-1, -4, occludin) were performed. Symptoms were evaluated using the Likert scale.

Results. The combined therapy group showed significant reductions in heartburn severity (p < 0.001) and belching
(p = 0.004), with absent/mild symptoms in 63.7 and 72.4 % of patients, respectively. In the proton pump inhibi-
tor monotherapy group, 53 % of patients retained moderate or severe heartburn. Morphologically, the combined
group demonstrated reduced eosinophilic infiltration (p = 0.030). Occludin expression increased in both groups but
reached statistical significance only in the monotherapy group (p = 0.046).

Conclusion. The combined therapy with proton pump inhibitor and rebamipide improves symptoms and morpho-
logical outcomes in non-erosive reflux disease. Increased occludin expression suggests restored integrity of inter-
cellular junctions. Further studies with larger cohorts and extended follow-up are needed to confirm these findings.
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BnusiHMe KOMMNJIeKCHOW TepanmMm UHFIMMOUTOPOM NPOTOHHOM NOMIbI
M pebamMunuaoMm Ha KNIMHU4Yeckoe TeyeHue n MopPpodpyHKLNOHANbHbIE
N3MEHEHNS CJIN3UCTON 000J1I04KN NULLLEBOAA Y NALUEHTOB C HE3PO3UBHOMN

pedniokcHon 6051e3HbIo

A.A. MakywnHa*, A.C. TpyxmaHos, A.B. NMoHomapes, O.A. CtopoHoBa, A.B. NMapackerosa, .. EpMmuiumvHa,
B.A. MupoHoBa, B.T. MiBalukuH

®raAOY BO «[lepsbiti MockoBCkuii rocyAapCTBEHHbI MEANLMHCKUE yHuBepcuTeT uMm. Y.M. CeveHoBa» MuHucTepcTaa
3apaBooxpaHeHns Poccurickoi denepaummn (CevyeHoBCkuii YHuBepcuteT), MockBa, Poccurickas Penepadms

Llenb nccnepoBaHus: OLEHNTb BANSIHME KOMIJIEKCHOW Tepanuu (MHrMObuTop NPOTOHHOM nomnbl + pebamunung,)
Ha MOP@PODYHKLMOHANbHBIE U3MEHEHMS CIM3UCTOM 000104KM NMULLEBOAA U KITMHUYECKUE NPOSIBIIEHUS Y MALNEHTOB
C HE3PO3MBHO PEedIIOKCHOM 6OIEe3HbIO.

Martepuanbl U meTogbl. B nccnegoBaHne Obinv BktOYEeHbl 39 MaLUMEHTOB C HE3PO3UBHOW pedIitoKCHOM bones-
HblO, KOTOPbIE ObIIM PAaHAOMU3NPOBAHbI HA ABE rPYMMbl: OCHOBHYIO, MOJTyYaBLLUY KOMIMIEKCHYIO TEPaNnuio UHIMou-
TOPOM MPOTOHHOV NOMIMbl OMenpa3osioM (20 Mr B cyTku) B codeTaHun ¢ pebamunugom (300 mMr B CyTKK); 1 rpynny
CpaBHEHUS, KOTOpas noay4ana MoHOTepanuio oMenpasonom (20 mr B cyTku). NMpoaomkmMTensHOCTb Kypca Tepanim
cocTtaBuna 4 Hepenu. Bce meToabl 06cnenoBaHns NPoBOANIUCH A0 U Noche nedeHns. Ons oueHkn MopdodyHKLM-
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OHabHbIX NoKadaTenen CAM3nCTor 000104KM NYLLLEBOAA ObIIO NPOBEAEHO CTAHAAPTHOE MMCTONOrMYeckoe uccne-
[0BaHMe 6MONTaTOB CN3NCTOM 060M04KM NULLEBOAA MYTEM OKPACKM FEMATOKCUSIMHOM 1 903MHOM, MEXKIIETOUYHbIE
NMPOCTPAHCTBA OLEHMBAIUCL MPU MOMOLLM MOPdOMETPUM. NI3MEHEHUS MIOTHbIX KOHTAKTOB OLLEHUBANVChb MO 3KC-
npeccun 6e5KoB MIOTHbIX KOHTAKTOB — KnayauHa-1, -4 1 oKKIloguHa MeTOA0M MMMYHOrMcToxmumMmn. Hannuve
1 BbIPQXXEHHOCTb CUMIMTOMOB OLLEHUBANVCb C MPUMEHEHMEM BannbHOM LiKasbl JlankepTa.

Pe3ynbraTbl. B rpynne KOMMAEKCHOM Tepanuu Nocse JIeYEHNS OTMEYaIOCh CHUKEHUE BbIPAKEHHOCTU U3XOrn
(b < 0,001) n oTpbixku (p = 0,004). CuMATOMBI U3XOTM OTCYTCTBOBaNN UK Obiniv cnado BbipaxeHbl y 63,7 % nauu-
€HTOB, OTPbIXKN — Y 72,4 %. B rpynne cpaBHeHUS ObI10 BbIIBIEHO CTATUCTUYECKM 3HAYMMOE YMEHbLLEHNE U3XKOTU
(b < 0,001), ogHako y 53 % nauMeHTOB COXpaHsaIacb YMEPEHHasa Uan 3Ha4YUTENBHO BblipaXxeHHasa naxora. MNpu aHa-
nm3e MopdONOrnyeckmx U3MeHeHNn B CIN3UCTON 000JI0YKE MULLEBOAA B rpynne KOMOMHMPOBAHHOW Tepanun
nocne fie4eHnss 0TMEeYaNoChb 3HAYNTENIbHOE CHKEHWE 303MHODUNBHOM HOunbTpauum (p = 0,030). MNpu oueHke
aKcnpeccun 6enKoB MIOTHLIX KOHTAKTOB MOCJE IeYEHNST OTMEYEHO MOBBLILLEHNE SKCNPECCUN OKKITIoaNHA B 00eunx
rpynnax, UMetoLLLee LOCTOBEPHOE OTINYME B FPYMne MOHOTEPANUN MHIMOUTOPOM MPOTOHHOW nomrbl (p = 0,046).
3aknuyeHue. lpumMeHeHne KOMOVMHMPOBAHHOM Tepannn B COCTaBe MHIMOMUTOpa NPOTOHHOM MOMMbI U pebamu-
nuaa aABnseTcsa 6e30nacHbIM Ne4ebHbIM NOAX0A0M, CMOCOOHBIM MPUBOAUTL K 3HAYUTENIbHOMY YTYHLLIEHUIO CUMI-
TOMOB Y NaLMEHTOB C HE3PO3UBHOM peditokCHOM 60ne3Hblo. KoMmnnekcHasa Tepanusa npueena K 3Ha4YUTEeIbHOMY
YMEHbLLEHNIO 303UHOPUIIbHON NHDUNLTPALMK CIN3UCTOM 060104KM NyLLLEeBOAA. B 06enx rpynnax BoIABAEHO NOBbI-
LIEHNEe 3KCMPECCUN OKKITI0AMHA, OTBEYAOLEro 3a LeIOCTHOCTb MEXKIIETOYHbIX KOHTAKTOB. [ OKOHYATEbHOrO
NMOATBEPXAEHUS KIIMHNYECKOM 9PPEKTUBHOCTU KOMOVMHMPOBAHHOM Tepanum HeoOXoaVMbl LOMNOHUTESbHbBIE KIN-
HUYECKME UCCNEe0BAHNS C YBEIMYEHHOM BbIOOPKOW 1 ANIUTENbHBIM MEPMOAOM HabMOAEHUS.

KoH)NUKT nHTEepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

KnioueBble cnoBa: HrMOUTOPbI MPOTOHHOW MNOMIMbI, HE3PO3VBHAA pedtokCHast 00/1IEe3Hb, ANMUTENMNONPOTEKTUBHAS
Tepanus, 6enkn MNIOTHbIX KOHTAKTOB

Ana uutupoBaHusa: MakywuHa A.A., TpyxmaHoB A.C., lNMoHomapes A.B., CtopoHoBa O.A., MNMapackesoBa A.B., EpmuwinHa I.T,
MwupoHoBa B.A., MBawkuH B.T. BansiHue KOMNNeKCHOM Tepanmm MHrIMOUTOPOM NMPOTOHHOW NOMIMbI 1 pe6aMUNUAOM Ha KIIMHUYe-
ckoe TeveHne n MopdOPYHKLUMOHASbHBIE N3MEHEHUS CIM3NCTOM 000JI04KM NULLLEBOAA Y MALMEHTOB C HE3PO3UBHOM PEDIIIOKCHOW
60onesHblo. Poccuincknin xypHan racTpoaHTeponorum, renatonoruu, kononpokronorun. 2025. https://doi.org/10.22416/1382-

4376-2025-1695-4615

Introduction

Gastroesophageal reflux disease (GERD) is
a chronic condition characterized by a primary
impairment of the motor-evacuation function
of the upper gastrointestinal tract, dysfunc-
tion of the esophagogastric junction, and the
presence of pathological gastroesophageal re-
flux [1]. Modern data indicate that the glob-
al prevalence of GERD reaches 13.98 % [2],
with the majority of cases classified as the
non-erosive form of the disease. This form is
marked by symptoms that significantly reduce
quality of life, despite the absence of esoph-
ageal erosions upon withdrawal of antisecre-
tory therapy [3]. Beyond its high prevalence,
the clinical relevance of GERD is further un-
derscored by the increasing incidence of cases
refractory to antisecretory therapy [4, 5].

The mucosal-epithelial barrier serves as the
primary protective mechanism of the esophageal
mucosa (EM) against the damaging effects of re-
fluxate. A key component of this barrier is the
tight junctions located in the apical region of the
cytoplasmic membrane. These junctions provide
mechanical adhesion between cells, regulate sub-
stance transport through intercellular spaces, and
maintain the integrity and permeability of the

mucosa. Tight junction proteins include claudins,
occludin, adhesion molecules, and the zonula oc-
cludens protein [6, 7]. Studies have demonstrated
that pathological refluxate exposure to the esoph-
ageal mucosa induces dilation of intercellular
spaces and reduced expression of tight junction
proteins on epithelial cell membranes. These al-
terations increase mucosal permeability, enabling
gastric contents to penetrate deeper esophageal
layers. This process drives chronic inflammation
and activates afferent nociceptors, leading to
symptom manifestation [8—14]. Thus, heightened
epithelial permeability underlies disease progres-
sion and symptom development in GERD pa-
tients [15].

Rebamipide, an epithelial protective agent, is
widely used to treat and prevent gastric mucosal
damage caused by nonsteroidal anti-inflammatory
drugs and Helicobacter pylori infection [16, 17].
The primary mechanisms of rebamipide’s anti-in-
flammatory and cytoprotective effects include
stimulation of prostaglandin synthesis via cycloo-
xygenase-2 expression, induction of mucus secre-
tion, neutralization of free radicals, inhibition of
neutrophil activation, and suppression of cytokine
production by leukocytes and gastric epithelial
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cells [18—21]. Several studies have focused on re-
bamipide’s mucosal protective effects in the esop-
hageal epithelium. In a study by T.G. Gweon et al.
[8], the impact of combined therapy with a pro-
ton pump inhibitor (PPI) and rebamipide on tight
junction protein expression in the esophageal mu-
cosa was investigated in rats with induced GERD.
Results demonstrated that claudin-3 and claudin-4
expression levels were significantly higher in the
group receiving PPI plus rebamipide compared to
both the PPI-only group and the control group.
In a study by S.M. Yoon et al. [22], 139 pa-
tients with GERD, including 50 individuals with
non-erosive reflux disease (NERD), were divided
into two groups. One group received combined
therapy with a PPI and rebamipide for 8 weeks,
while the other received a PPI and placebo. The
results showed that NERD patients treated with
the combination therapy exhibited a statistically
significant reduction in lymphocyte count and a
decrease in the size of intercellular spaces within
the esophageal epithelium compared to the PPI-
plus-placebo group. These findings suggest that
enhancing the barrier function of epithelial cells
through the regulation of tight junction protein
expression and localization represents a potential
therapeutic target for achieving long-term remis-
sion in NERD patients.

Combined epithelial-protective and acid-sup-
pressive therapy offers a promising approach to
improving esophageal mucosal barrier integrity,
alleviating symptoms, and promoting sustained
remission by targeting key pathophysiological
mechanisms of the disease.

Materials and methods

Study Design

This randomized, prospective, single-center
study was conducted at the V.Kh. Vasilenko
Clinic of Propaedeutics of Internal Diseases,
Gastroenterology, and Hepatology, 1.M. Se-
chenov First Moscow State Medical University
(Sechenov University). Participants were re-
cruited from patients aged 18 to 75 years with
a confirmed diagnosis of non-erosive reflux
disease (NERD). Diagnosis was verified us-
ing esophagogastroduodenoscopy (EGD) and
24-hour pH-impedance monitoring.

Exclusion criteria: age < 18 years; preg-
nancy; complicated GERD (e.g., erosions,
strictures, Barrett’s esophagus); concurrent
esophageal disorders (eosinophilic esophagitis,
infectious esophagitis, achalasia, cardiospasm,

scleroderma); severe comorbidities (chronic kid-
ney disease of stages 4—35; congestive heart fai-
lure > class IIT according to NYHA (New York
Heart Association); chronic obstructive pul-
monary disease > stage 3 according to GOLD
(Global Initiative for Chronic Obstructive Lung
Disease); psychiatric disorders); malignancy.
Reasons for post-enrollment withdrawal: vol-
untary withdrawal of signed informed con-
sent; pregnancy; adverse events classified as
definite, probable, or possibly related to the
study drug; requirement for additional ther-
apies affecting efficacy parameters; protocol
violations deemed significant by the investi-
gator to the study outcomes.

Patients were randomized using a simple
randomization method (via a random number
generator) into the main group and the con-
trol group. The patients in the main group re-
ceived combination therapy with omeprazole
20 mg (OMEZ®; Dr. Reddy’s Laboratories Ltd.,
India) and rebamipide 300 mg (Rebagit®; PRO.
MED.CS Praha, a.s., Czech Republic) daily for
4 weeks. The control group received omepra-
zole monotherapy 20 mg (OMEZ®; Dr. Reddy’s
Laboratories Ltd., India) daily for 4 weeks.

To evaluate the impact of therapy, EGD
with targeted biopsy sampling from the distal
esophageal mucosa (2 cm above the gastro-
esophageal junction) was performed in both
groups before and after treatment. A four-quad-
rant biopsy (anterior, posterior, right, and left
esophageal walls) was conducted. Biopsy spec-
imens were fixed in 10 % neutral buffered for-
malin and embedded in paraffin. Serial paraffin
sections (minimum 22 serial sections per block)
with a thickness of 4—5 microns were prepared.
Sections were mounted on adhesive-coated glass
slides. Microscopic lesions were assessed in the
biopsy specimen showing the most pronounced
inflammatory changes, based on the standardi-
zed histopathological criteria outlined in ”"The
Esohisto Project” —a protocol for evaluating
microscopic esophageal mucosal damage in
GERD patients, published in 2009 and updated
in 2011 by an international independent panel
of pathologists [23, 24].

Immunohistochemical (IHC) reactions were
performed on deparaffinized sections (4—5 pm
thick) mounted on APES-coated glass slides.
The following primary monoclonal antibo-
dies were used: Claudin-1, Claudin-4, Occludin
(Servicebio  Technology, Ltd., Belgium).
Antigen-antibody binding was detected using
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horseradish peroxidase with hydrogen peroxide
as a substrate and 3,3’-diaminobenzidine as the
chromogen. Protein expression was evaluat-
ed using a standardized 6-point semi-quantita-
tive scoring system based on the percentage of
stained nuclei: 2 points — < 20 % stained cells;
4 points — 20—40 % stained cells; 6 points —
> 40 % stained cells. Tight junction protein
localization was specifically assessed via mem-
brane staining patterns.

Symptom evaluation was conducted us-
ing a 5-point Likert scale to standardize the
assessment of patient-reported complaints.
Participants were asked to rate the frequency
and severity of each GERD symptom (heart-
burn, chest pain, regurgitation, belching) on a

scale from 1 to 5: 1 point — symptom absent;
2 points — mild symptom (easily ignored un-
less attention is directed); 3 points — mode-
rate symptom; 4 points — severe symptom;
5 points — constant symptom, disrupting daily
activities.

Written informed consent was obtained from
all participants prior to enrollment. The study
protocol was approved by the Local Ethics
Committee of Sechenov University (Protocol
No. 03-23, dated February 16, 2023).

Statistical analysis

Statistical analysis was performed using
StatTech v. 4.7.2 software (developed by LLC
“Stattech”, Russia). Quantitative variables were
assessed for normality using the Shapiro — Wilk

Table 1. Baseline symptom severity distribution between groups according to Likert scale
Ta6auua 1. VicxoaHble XapaKTePUCTHKN KJINHUYECKONW KapTHHBI IO JIEUEHHWS] COTJIACHO OTPOCHUKY

Jlaiikepra
Therapy
Symptom Category Kepanus
IToxasamenu Kamezopuu Control group Main group 2
I'pynna cpasnenus | Ochoenas epynna
gl;zsgrylfncmeue NSO 0007
I\C/Ifila%oebzpameﬂﬂbtd V@O 3367
Hlfliililc))lzlcrzn yzj;zztio BOIPAKEHHBLI 4(23.5%) 52277 031
g?i\;lflfmeﬂbfio BHIPAKECHHLL o Cl ) TGI8 %)
Hoemomnt @355 rers Y
gtr);g;l:ncmeue BGe 2y 1773
I\C/[/iz%oewpameuﬁmd 165.9%) LS
Rty Mo g | 20080 | 1wsw | o
g?i\;lf;me/lbfio BUIPAKECHHDIL A QL5 2017
%%gigzgzuwd V7Y s
g??igrylitncmeue eI 6 @73 %)
glfi%oebtpameuﬂbzd 2(11.82%) 4827
()Bni,ﬁ:;li%a %Sﬁﬁo BOIPANKEHHLIL ) 8(36.4%) 051
g’i;fsmeﬂbuo BHIPANKEHHLIL U0, Hs )
Hoemomi 1697 a6
Chest pain ) étr);?lyl:ncmeue AL 25 1.000
D B8 G I\C/Ifizdéoempameuuwﬁ Yo Hs
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test. Normally distributed data were described
using arithmetic means (M) and standard de-
viations (SD). Representativeness of means
was reported as 95 % confidence intervals (95%
CI). Non-normally distributed data were de-
scribed using median (Me) and interquartile
ranges (Q1—Q3). Categorical variables were
summarized as absolute values and percentages.
Independent groups: for non-normally distrib-
uted quantitative variables: Mann — Whitney
U test; for normally distributed quantitative
variables: unpaired Student’s ¢-test. Paired
groups: for non-normally distributed quantita-
tive variables: Wilcoxon signed-rank test; for
normally distributed quantitative variables:
paired Student’s ¢-test. Binary variables in
paired groups: McNemar’s test. Statistical sig-
nificance was defined as p < 0.05.

Results

Among the 39 patients with non-erosive re-
flux disease (NERD) included in the study,
30.8 % were women (n = 12) and 69.2 % were
men (n = 27). The mean age of the patients
was 40.21 + 12.47 years. All participants
were randomized into two groups — main and

control — using a simple randomization meth-
od. The main group comprised 22 patients who
received combined therapy with a proton pump
inhibitor (PPI) and rebamipide for 4 weeks,
while the control group included 17 patients
receiving PPI monotherapy for the same dura-
tion. The median duration of symptoms among
participants was 48 (12; 99) months. Table 1
presents the baseline clinical characteristics
of both groups assessed via the Likert scale
questionnaire. The baseline parameters were
homogeneous, with no statistically significant
differences between the groups. Similarly, com-
parative analysis of histological and immuno-
histochemical parameters before treatment re-
vealed no significant intergroup differences
(p > 0.05). No adverse events were recorded
during the study period. Statistical analysis was
performed using the per-protocol approach.

Assessment of symptom dynamics

during treatment

According to the Likert scale questionnaire,
analysis of the “heartburn” symptom revealed
a statistically significant improvement in both
groups after treatment completion (p < 0.001).
However, no statistically significant diffe-
rences were observed between the groups when

Table 2. Heartburn severity grading at baseline and post-treatment according to Likert scale
Ta6.auua 2. BoipakeHHOCTh CUMIITOMA «HM3K0Ta» Ha (DOHE JIeYeHUsT COTJIACHO ONPOCHUKY Jlaiikepra

Observation time points
Therapy Symptom severity grade dmanvt nabaodenus
Tepanua I'padavus cumnmoma Before treatment After treatment p
o aeuenus IHlocae aeuenus
glzjﬁfy‘fmmeue 1(5.9 %) 3 (17.6 %)
Mild o 0
Caabosvipaxennolil 0 (0.0 %) 5(29.4 %)
Control group Moderate
I'pynna Y MeDeno Guipdskebi 4(23.5 %) 7 (41.2 %) <0.001*
CpasHeHUs. 5 P P
evere o 0
SHAUUMENLHO BbIPAKEHHBIU 8 (47.1 %) 2 (11.8 %)
Constant 9 o
TTocmosimuii 4(23.5 %) 0 (0.0 %)
(A)Ensegl;ncmeue 0 (0.0 %) 6 (27.3 %)
Mild o 0
) Crabosvipasennolil 3(13.6 %) 8 (36.4 %)
lalnl ot Moderate
Ocnosnas T ) G 5(22.7 %) 6 (27.3 %) <0.001*
A Severe
SHAUUMENbHO BbIPAKEHHDIL 7(31.8 %) 2091 %)
constant 7 (31.8 %) 0 (0.0 %)
p 0.351 0.766 —

Note: * — differences are significant (p < 0.05).

Hpumeuanue: * — pasnuuus nokazamenei cmamucmuuecku suauumvr (p < 0,05).
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Figure 1. Heartburn severity grading at baseline and post-treatment according to Likert scale

Pucynox 1. BoipaskeHHOCTb CIMIITOMA «H33K0ra» Ha (oHe JieueHus coriacHo onpocHuky Jlaiikepra

comparing treatment outcomes (p = 0.766)
(Table 2). At the end of treatment: in the main
group, 63.7 % of patients reported absent or mild
heartburn, with complete clinical remission achieved
in 27.3 %. In the control group (PPI monotherapy),
33 % of patients continued to experience moderate
or severe heartburn, while complete clinical remis-
sion was observed in 17.6 % (Fig. 1).

For the “regurgitation” symptom, no statis-
tically significant changes were noted before
and after treatment in either group (p = 0.102).
In the control group, no participants reported
chest pain; thus, statistical analysis for this
symptom was not performed. Analysis of the
“belching” symptom demonstrated significant
improvement in the main group during therapy
(p = 0.004) (Table 3), with 72.7 % of patients
reporting symptom improvement or complete
resolution post-treatment (Fig. 2).

Assessment of histological changes

during treatment

The morphological features of esophagitis in
patients with NERD were primarily character-
ized by moderately pronounced dilation of inter-
cellular spaces and spongiosis. Additionally, elon-
gation of vascular-stromal papillae (50—75 %)

and moderate hyperemia of lamina propria ves-
sels were observed in the majority of patients
(Table 4). No atrophic changes in the esopha-
geal mucosa were detected in any participant.
Following treatment, no statistically significant
changes were observed in parameters such as in-
tercellular space width, leukocytic infiltration,
mononuclear infiltration, basal layer hyperpla-
sia, spongiosis, or elongation of vascular-stromal
papillae in either group (p > 0.05). However, the
main group exhibited a significant reduction in
eosinophilic infiltration of the esophageal mucosa
after treatment (p = 0.030) (Table 5).

Assessment of tight junction protein

expression dynamics

According to THC analysis, in the main group,
40 % of patients exhibited membrane claudin-1
expression in epithelial cells exceeding 40 %
stained cell post-treatment, representing a two-
fold increase from baseline (Fig. 3). However,
these changes did not reach statistical signif-
icance (p = 0.389). The control group (PPI
monotherapy) showed similar trends in clau-
din-1 expression dynamics, but no statistically
significant differences were observed before and
after therapy (p = 0.465). For claudin-4, 100 %
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Tabauua 3. Boipa)kxeHHOCTh CUMIITOMA «OTPBIKKay Ha (poHe JieueHus: coryiacHo onpocHuky Jlaiikepra
Table 3. Belching severity grading at baseline and post-treatment according to Likert scale

Observation time points
Therapy Symptom severity grade dmanvt nabaodenus
Tepanusa I'padavus cumnmoma Before treatment After treatment p
Ao aeuenus Ilocae neuenusn
Absent o o
O 10 (58.8 %) 12 (70.6 %)
Mild 9 o
Crabosvipaennvlil 2 (11.8 %) 159 %)
Control group Moderate
T'pynna VD G 4(23.5 %) 4(23.5 %) 0.129
CpasHeHUs.
Severe 0 °
SHAUUMENLHO BblPAKCHHBLU 0 (0.0 %) 0(0.0 %)
Constant o o
Tocmosnosi 1(5.9 %) 0 (0.0 %)
‘g‘qu‘;‘%cmeue 6 (27.3 %) 9 (40.9 %)
Mild 9 o
Crabosvipaennvlil 4 (18.2 %) 7(31.8 %)
Main group
Ocnosnas Bl\;loderate . 8 (36.4 %) 3(13.6 %) 0.004*
MEPEHHO BbIPAKEHHDL
epynna
Severe 0 0
SHAUUMENLHO BblPAKCHHBLU 1(4.5%) 3 (13.6 %)
Constant o o
Tocmosnosi 3(13.6 %) 0 (0.0 %)
p 0.351 0.056 —
Hpumeuanue: * — pasiuuus noxazameiei cmamucmudecku 3uauunol (p < 0,05).
Note: * — differences are significant (p < 0.05).
Before treatment After treatment
100.0-
s 750+
Iy - Absent
5
o B mild
o !
= - Moderate
2z
=
& 25.0-
0.0-
PPI PPI +R

Figure 2. Belching severity grading at baseline and post-treatment according to Likert scale

Pucynox 2. BbipaskeHHOCTb CHMIITOMA «OTPBIKKA» Ha (POHE JiedeHHs COrJIACHO ONpocHUKY Jlaiikepra
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Table 4. Baseline characteristics of morphological parameters of esophageal mucosa according
to the results of histological examination

Ta6auua 4. VicxoaHple XapaKTepUCTHKN MOP(OIOTHYECKUX MOKasaTe el CAU3UCTON 000JIOUKH TTH-
IIEBO/Ia COTJIACHO Pe3yJibTaTaM I'MCTOJOIMYECKOrO UCC/IeJOBAHS

Therapy
Baseline characteristics Categories Tepanua
IToxazameau ao JleyeHus Kameaopuu Control group Main group
I'pynna cpasnenus | Ocnoenas epynna
Absent o 0
O — 1(5.9 %) 4 (18.2 %)
Spongiosis Mild 5 5
Cnomnezuos Cpeduss 13 (76.5 %) 16 (72.7 %)
Severe o °
Bupaxentas 3(17.6 %) 2(9.1 %)
Absent o 0
(O —— 1 (5.9 %) 4 (18.2 %)
. Mild '
Width of intercellular spaces (width <}}e‘13};n;;}}1’?e(:32§;1ameter) 13 (76.5 %) 16 (72.7 %)
HTupuna mexK1eMouHbLY P
(Quamemp < 1 aunghoyuma)
NPOMENYMKOE
Pronounced
(width > 1 lymphocyte diameter) . 5
Beipaermas 3(17.6 %) 2(9.1 %)
(Ouamemp > 1 aunghoyuma)
Absent o o
Omcymcmayen 15 (88.2 %) 15 (68.2 %)
Eosinophilic infiltration 1—2 cells
dosunopurvnas 122 xnemru 2 (11.8 %) 3(13.6 %)
unpurempaus 5 ! T
>2 cells 0 0
>9 Kaemox 0 (0.0 %) 4 (18.2 %)
Absent o o
Omeymemeyenm 9(52.9 %) 10 (45.5 %)
Leukocytic infiltration 1—2 cells
Jetixoyumapnas 12 rnemxu 8 (47.1 %) 9 (40.9 %)
unburempayus > el
> 2 cells 0 0
> 9 Kaemok 0 (0.0 %) 3(13.6 %)
0—9 cell 0 0
Mononuclear infiltration 0—9 K/ieemf);c 16 (94.1 %) 20 (90.9 %)
Momnonyxaeapnas 1030 cells
unpurompayus 10—30 K16mor 1(5.9 %) 2(91 %)
Basal cell hyperplasia <15 % 16 (94.1 %) 22 (100.0 %)
Basanvnokiemounas
Zunepnﬂgs:uﬂ 15_30 % 1 (59 %) 0 (OO %)
Elongation <50 % 5(29.4 %) 6 (27.3 %)
of vascular-stromal papillae 3 o o
Vonunenue cocyducmo- 50—75 % 11 (64.7 %) 16 (72.7 %)
CIMPOMATLHBIX COCOUKO8 >75% 1 (5.9 %) 0 (0.0 %)
Absent
4(23.5 % 5(22.7 %
Hyperemia Omcymcmeyem ( %) ( %)
of lamina propria vessels Mild o o
T'unepemus cocydog Cpeonss 8 (47.1 %) 13 (59.1 %)
CO6CMEEHHOU NAACTMUHKU Severe . .
Bupaxennas 5(29.4 %) 4 (18.2 %)
Atrophy
of stratified squamous Absent
epithelium Omeymemeuem 17 (100.0 %) 22 (100.0 %)
Ampogpusi mMHOzZOCA0UH020 Yy Yy
NAOCK020 INUMENUS.
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Table 5. Post-treatment dynamics of eosinophilic infiltration severity
Tabauua 5. [lnHaMyKa BBIPAXKEHHOCTH 203MHOPUIBHON nHOMWIbTpaun Ha (oHe JedyeHns

Observation time points
Imanvt nab.arooenus
Therapy Categories Eosinophilic infiltration, Eosinophilic infiltration, p
Tepanus Kamezopuu before treatment after treatment
dosunoduavnas do3unogpuavnas
undpurompavus, 00 reuenus | undpurbmpauus, nocae aeueHust
Absent o °
(O ——— 15 (88.2 %) 16 (94.1 %)
Control group 1—2 cells
T'pynna 12 wnemnu 2 (11 %) 1(5.9 %) 0.564
CPaBHeHUs. > el
> 2 cells o o
> 2 remox 0 (0.0 %) 0 (0.0 %)
Absent & o
0 — 15 (68.2 %) 20 (90.9 %)
Main group 1—92 cells
Ocnosnas 12 snemu 3 (13.6 %) 2(9.1 %) 0.030*
epynna > el
> 2 cells o o
S 4(18.2 %) 0 (0.0 %)
» 0.164 1.000 —

Note: * — differences are significant (p < 0.05).
Hpumeuanue: * — pasiuuus nokazamenei cmamucmuvecku 3nauumot (p < 0,05).

p =0,465 p=0,389
Before treatment After treatment

100,0 -
)

& 75,0
[=
3
g
P

o 50,0
2
=
)
(a7

25,0

0,0-

PPI PPI+R

Figure 3. Claudin-1 expression during treatment according to the results of immunohistochemical examination

Pucyuo:c 3. 3KCHP€CCI/I$I KJIay,lII/IHa*1 Ha (bOHe JIEUEHU COIVIACHO pe3yJsbTaTaM MMMYHOTUCTOXNMIYECKOT'0 NCCAeIOBAHNA
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Figure 4. Claudin-4 expression during treatment according to the results of immunohistochemical examination

Pucyuorc 4. SKCHpeCCI/IH K]IayjII/IHa*4 Ha CI)OHe JIEUEHNA COIVIaCHO pe3yJibTaTaM MMMYHOTMCTOXUMUYECKOIO NCCIEeJOBAHNA

of patients in the combination therapy group
demonstrated post-treatment expression levels
exceeding 40 % (Fig. 4). The lack of statistical
significance in these findings is likely attribut-
able to the small sample size. In the PPI mono-
therapy group, occludin expression showed
statistically significant changes post-treatment
(p = 0.046), with 55.6 % of participants achiev-
ing expression levels above 40 % (Table 6). The
main group exhibited an upward trend in occlu-
din expression, though the pre- to post-treat-
ment changes were not statistically significant
(p = 0.317) (Fig. 5).

Discussion

The findings of this study demonstrate that
combination therapy with a PPI and rebamip-
ide significantly reduces clinical manifestations
of NERD, including heartburn and belching,
even after treatment completion. Although no
statistically significant differences were ob-
served between treatment methods, the com-
bination therapy group showed a notable re-
duction in symptom severity: by the end of
treatment, 63.7 % of patients reported absent or

mild heartburn, and complete clinical remission
was achieved in 27.3 %. For belching, 72.7 % of
patients experienced absent or mild symptoms
post-treatment, compared to 45.5 % at baseline.
These results align with prior studies [25, 26]
highlighting the benefits of PPI and rebami-
pide combination therapy in improving clini-
cal outcomes for GERD patients. For instance,
S.J. Hong et al. [25] evaluated symptom in-
tensity (heartburn, epigastric pain, epigastric
heaviness, vomiting) in GERD patients before
and after combined therapy with esomeprazole
and rebamipide versus esomeprazole monothera-
py. Their data demonstrated superior efficacy of
combination therapy in alleviating GERD symp-
toms compared to PPI monotherapy. Another
study [26] investigated rebamipide’s role in man-
aging recurrent GERD. Patients receiving rebami-
pide and PPI combination therapy exhibited a
marked reduction in pro-inflammatory cytokine
IL-8 mRNA production. At a 1-year follow-up,
symptom recurrence rates were 2.5 times lower in
the combination therapy group compared to PPI
monotherapy. This underscores rebamipide’s abi-
lity not only to alleviate symptoms during active
treatment but also to promote sustained remission
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Table 6. Occludin expression during treatment according to the results of immunohistochemical

examination

Tab6.auua 6. DKcUpeccust OKKJIIOINHA Ha (POHE JIeUeHNs COTJIACHO pe3y/IbTaTaM MMMYHOTHCTOXUMH-

YECKOro uccjaea0BaHmAa

Observation time points
Therapy Parameters Imanvt Habar0denus
Tepanua Ioxasameau Before treatment After treatment P
o aeuenus Ilocae aeuenus
Control group 0% 8 (88.9 %) 4 (44.4 %)
I'pynna 0.046*
cpsmens > 40 % 1 (1.1 %) 5 (55.6 %)
Main group 0 % 5(71.4 %) 4 (571 %) 0.317
Ocnosnas zpynna > 40 % 2 (28.6 %) 3(42.9 %) '
» 0.550 1.000 —
Note: * — differences are significant (p < 0.05).
IIpumeuanue: * — pasiuuus noxasamened cmamucmudecku snavunot (p < 0,05).
p=0.046* p=0.317

Relative frequency, %

] o%
.>40%

PPI PPI+R

PPI PPI+R

Figure 5. Occludin expression during treatment according to the results of immunohistochemical examination; * — dif-

ferences are significant (p < 0.05)

Pucynox 5. Dxcripeccus OKKJIIOAMHA Ha (DOHE JIeYeHUS COTJIACHO pe3yJbTaTaM MMMYHOTMCTOXMMHYECKOTO HCCJIe0Ba-
HUg; * — pa3anuus nokasareseil CTaTuCTUYeCK 3HAYNMbI (p < 0,05)

in the long term. A key morphological outcome of
this study was the reduction in eosinophilic infil-
tration observed in the combination therapy group
post-treatment, underscoring rebamipide’s an-
ti-inflammatory potential. Immunohistochemical
analysis revealed increased occludin expression
in both groups. Notably, experimental rat mod-
els [8] demonstrated that PPI and rebamipide

combination therapy significantly upregulated
claudin-3 and claudin-4 expression compared to
controls. These findings align with evidence that
reduced claudin-3 and -4 levels are characteristic
of GERD patients [27—29], and their restoration
may mitigate mucosal permeability.

The primary limitation of this study was it
small sample size, which may have underpowered
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the detection of statistically significant changes in Conclusion

tight junction protein expression. Additionally, the
4-week observation period might have been insuf-
ficient to evaluate long-term therapeutic effects.
These constraints highlight the need for larger-scale
studies with extended follow-up to further elucidate

Rebamipide represents a promising thera-
peutic component for reflux disease, particular-
ly in patients with pronounced inflammation.
Further investigation of its effects in large-scale
studies with extended follow-up periods is war-
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