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Correction of eating behavior in patients with erosive
reflux esophagitis
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AIM: To compare the efficacy of 1-month inhibitors of H*,K*-ATPase therapy and eating behavior correction over
6 months with initial 1-month and 5-month maintenance inhibitors of H*,K*-ATPase therapy in overweight and obese pa-
tients with erosive esophagitis.

MATERIALS AND METHODS: The randomized clinical study included 29 patients 54.8 + 13.5 years with erosive esopha-
gitis. 13 (45%) patients were overweight, 16 (55%) — obese, 26 (90%) had abdominal obesity. The patients were random-
ized into 2 groups: control group — 15 patients received 20 mg of omeprazole twice a day during 4 weeks and 20 mg of
omeprazole once a day during 5 months; intervention group — 14 patients participated in the eating behavior correction
program and received 20 mg of omeprazole once a day for 4 weeks initially. Clinical symptoms, the endoscopic and histo-
logical data , anxiety, depression and quality of life, motor disorders were under investigation.

RESULTS: At the end of the 4-week therapy, the control group had a lower frequency of heartburn (1.8 + 0.08 vs
2.4 £ 0.6 points), intensity of heartburn (1.13 £ 0.51 vs 1.78 + 0.89 points), healing of erosive esophagitis was more com-
mon (13 (86%) vs 5 (35%) patients), more % weakly acidic (2.5 + 1.6 vs 0.8 + 0.4) and % weakly alkaline time (0.44 + 0.3 vs
0.15 + 0.2) in the esophagus, more alkaline gastroesophageal refluxes (9.1 + 9.8 vs 2.8 + 3.9). By the end of the sixth month,
the control group had higher frequency (3.46 £ 0,5 vs 2.28 + 0.7 points) and the intensity of regurgitation (1.6 + 0.5 vs
1.07 + 0.26 points), more % weakly acidic (2.32 + 1.86 vs 0.89 + 0.57) and % weakly alkaline time (0.54 +0.72 vs
0.22 + 0.28), lower quality of life according to GH scale and RE scale SF-36 questionnaire.

CONCLUSIONS: The superiority of an eating behavior correction strategy over inhibitors of H*,K*-ATPase therapy was
demonstrated in this study. Weight loss leads to fewer symptoms of gastroesophageal reflux disease and improved gas-
troesophageal motility.
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of H*K*-ATPase; proton pump inhibitors; eating behavior correction; weight loss.
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KoppeKkuua nuwiesoro nosegeHna y naumMeHToB
C 3po3uBHbIM pedioKc-330parnTom

© C.B. TuxoHos, B./. CuMaHeHkos, H.B. bakynuHa, H.b. Jlnwyk, 10.I'. Tonanosa

CeBepo-3anafHbli rocy[apcTBeHHbIA MeULMHCKUIA yHBepcuTeT uMeHn W.W. Meunnkosa, CankT-letepbypr, Poccus

Llene — cpaBHUTb 3QPEKTUBHOCTL OJHOMECAYHOM Tepanum uHrmbutopamm H' K*-AT(Oasbl 1 KoppeKuuu NULLEBOro
MoBeJIEHWA Ha NPOTAXEHUM 6 MEC. C UHMLMANBHON OJHOMECAYHON U MATUMECAYHON NOALEPHKUBAIOLLEN TepanWen UHIMU-
butopamm H*,K*-ATDasbl y NaumneHToB C 3p03MBHbIM 330aruToM U U36bITOUHBIM BECOM U OXMUPEHMEM.

Mamepuanel u Memodel. B paHIOMU3VMPOBAHHOM KIIMHUYECKOM MCCe0BaHUM y4acTBoBanu 29 naumneHToB (cpegHui
Bo3pacT — 54,8 + 13,5 roga) ¢ 3po3uBHLIM 330darmToM cteneHn A. U36biTouHbIA Bec BbiABReH y 13 (45 %) naumeHTos,
oxmpenne — y 16 (55 %), abgoMuHancHoe oupeHne — y 26 (90 %). bonbHbIX pacnpegenunu B gBe rpynnbl: rpynny
KoHTponA — 15 naumeHToB, nonydyaBwmx 4 Hed. oMenpason B go3e 20 mMr 2 pa3a B cyTku, 20 Hed. oMenpason B fo3e
20 mr 1 pa3 B cyTKu; rpynny BMeLlaTenscTBa — 14 naumeHToB, nony4yaBlunx 4 Heqd. omenpason B gose 20 Mr 1 pas B cyT-
KW 1 24 Hefl. y4acTBOBaBLUMX B MPOrpaMMe No KOpPEKLMM NULLeBoro noBefeHua. IdGeKTMBHOCTb Tepanuu CpaBHUBaNK
MPpW OLEHKE CUMMTOMOB; YPOBHA TPEBOXKHOCTM, OEMPECCUM, KAUECTBA HU3HU; 3aXMBIEHUA 3PO3MBHOIO 330daruTa; no-
Ka3aTenew cyTouHon pH-uMnegaHcoMeTpum.

Pe3ynemamel. Ha MOMEHT OKOHYaHWA YeTbIpeXHeAeNIbHOM Tepanum B rpymnmne KOHTPONA 6bina MeHbLLE YacTOTa U3HKOru
(1,8 £ 0,08 vs 2,4 + 0,6 6anna), uHTeHcmBHoCTb U3worn (1,13 + 0,51 vs 1,78 + 0,89 6anna), yalle oTMeyanoch 3awmBeHUe
3po3mBHoro 33o¢aruta [13 (86 %) vs 5 (35 %) naumenTos], 6bin0 bonblie cnabokucnoe (2,5 + 1,6 vs 0,8 + 0,4 %) u cnabo-
wenoyHoe Bpema (0,44 + 0,3 vs 0,15 + 0,2 %) B nuLLeBofe B TeYEHUE CYTOK (BblpaKeHHOE B MPOLEHTaX), 60nbLLe Kofu-
YeCTBO LLEOYHbIX FacTpossodareantHbix pedniokcos (9,1 + 9,8 vs 2,8 + 3,9). K 6-My MecALy Tepanuu B rpynne KoHTponA
bbina 6onblue Yactota (3,46 + 0,5 vs 2,28 + 0,7 6anna) u uHTEHCMBHOCTL peryprutaumm (1,6 £ 0,5 vs 1,07 + 0,26 6anna),
6onble cnabokucnoe (2,32 + 1,86 vs 0,89 + 0,57 %) n cnabowwenouHoe Bpems (0,54 + 0,72 vs 0,22 + 0,28 %) B nuwesoge
B TEYEHME CYTOK, HMMHKE KauecTBO Hu3HM no wrane GH n RE onpocHuka SF-36.

3aknoyeHue. B vccnefoBaHUM NpoAeMOHCTPUPOBAHO NPEUMYLLIECTBO KOPPEKLIMM MULLEBOr0 NOBEAEHUA Nepes Tepa-
nueit uHrnbutopamu H',K*-AT@asbl y naumeHToB € 3p03UBHBLIM 330¢arkToM M U36LITOUHBIM BECOM U OXMpEHUEM. CHue-
HWe Beca XapaKTepu3yeTCA CXOMeN c Tepanuen uHrnbutopamm HY K*-AT®a3bl 3gdeKTUBHOCTLIO MO BAMAHUIO Ha U3MOTY
W 3pO3MBHbIV 330daruT, 6onee BbIpaKeHHO BO3AEMCTBYET Ha PerypriTaumio, yny4lwaeT MOTOPUKY BEPXHUX OTAENOB Hemy-
[OYHO-KMLLEYHOr0 TPaKTa.

KnioueBble cnoBa: ractpossodareanbHan pediokcHan 60ne3Hb; 3po3nBHLINA 330¢aruT; M3bbITOYHasA Macca Tena; oxupe-
Hue; pH-uMnegaHcoMeTpums; MHMMbUTOpbl HY K*-ATDasbl; UHFMEMTOPbLI NPOTOHHOM NOMIbI; CHUMEHWE Beca.
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INTRODUCTION

Obesity and gastroesophageal reflux disease (GERD)
are comorbid conditions [1-3]. According to the World
Health Organization, the prevalence of obesity [body mass
index (BMI) >30 kg/m? has tripled over the past two
decades, which can be regarded as a pandemic [4]. In most
countries, 30% to 80% of the adult population is overweight
(BMI >25 kg/m?) [4, 5]. GERD is the most common upper
gastrointestinal disorder. Epidemiological studies have
shown that GERD affects 18.1%-27.8% of the adult
population in North America, 8.8%-25.9% in Europe, and at
least 13.3% of the national population [6, 7].

Overweight and obesity are recognized as the main
risk factors for the development of non-erosive reflux
disease, erosive esophagitis (EE), Barrett's esophagus,
and esophageal adenocarcinoma. The risk of developing
these diseases is directly proportional to BMI and waist
circumference (WC) [8—10]. This comorbidity is based on
obesity-induced motor disturbances at the level of the
esophagus body, lower esophageal sphincter, hiatal hernia,
increased intra-abdominal and intragastric pressure, and
gastroduodenal motility disorders [11-13]. In addition to
mechanical action, metabolically active visceral adipose
tissue has a systemic pro-inflammatory effect, which is
also realized at the level of the esophagus, leading to the
development of microscopic and macroscopic lesions of the
mucous membrane [14-16].

The effectiveness of weight loss in patients with GERD
and obesity has been evaluated in a number of clinical
studies. A Norwegian population-based study HUNT 3,
involving 44,997 people, found that weight loss is associated
with a decrease in the clinical manifestations of GERD and
an increase in the effectiveness of acid-suppressive therapy.
Weight loss is accompanied by a decrease in the exposure
time of an acid bolus (pH <4) in the esophagus during the day
from 5.6%-8.0% to 3.7%-5.5% [17].

In a prospective cohort study of 332 patients with
obesity, GERD was diagnosed in 37% of patients. Weight
decrease by an average of 13 kg contributed to a decrease
in the intensity of symptoms of reflux disease in 81% of
patients, and the incidence of GERDdecreased to 15% [18].
Fraser-Moodie et al. demonstrated that in 27 patients with
a BMI >23 kg/m?, a weight loss of 4 kg was associated with
a 75% decrease in the severity of the clinical manifestations
of GERD [19].

In 2015, Nicola de Bortoli et al. published the results of
a prospective, non-randomized study involving 101 patients
with EE. According to the authors, a low-calorie diet and
regular exercise have several advantages over classical acid
suppression therapy. Thus, a decrease in body weight by 10%
or more and a decrease in the circumference of the waist
and hips led to a weakening of heartburn and regurgitation,
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healing of EE, and a decrease in dosage or withdrawal of
H* K*-ATPase inhibitors [20].

In a number of other studies, weight loss did not affect
the GERD course. In a study by Kjellin et al., 20 patients
with GERD and obesity, receiving therapy with inhibitors of
H*,K*-ATPase, were randomized into two groups: a very
low-calorie diet group and a control group. After 6 months,
weight loss in the intervention group was 10.8 kg, while in
the control group, the patients gained 0.6 kg. At the same
time, the results of daily pH-impedance measurement and
the severity of GERD symptoms did not differ between the
groups. Subsequently, the patients in the control group were
also prescribed a low-calorie diet, which led to a decrease
in body weight by 9.7 kg, but not to a decrease in the
manifestations of GERD and an improvement in the motility
of the upper gastrointestinal tract [21]. Frederiksen et al.
did not detect changes in esophageal acid bolus exposure in
15 patients with morbid obesity (average BMI 43 kg/m?) on
very low-calorie diet on day 14 or 3 weeks after longitudinal
resection of the stomach [22].

Thus, despite the urgency of the problem of co-existing
GERD and obesity, the scientific medical literature presents
an insufficient number of clinical studies devoted to the
effectiveness of weight loss in patients with various forms of
GERD, and their results are often contradictory. In addition,
to the best of our knowledge, no randomized clinical
trials have compared the effectiveness of weight loss and
classical therapy with H*,K*-ATPase inhibitors at the initial
and maintenance stages, including clinical assessment,
psychometric testing, endoscopic examination, and pH
measurement.

This study aimed to compare the effectiveness of
1-month therapy with H*,K*-ATPase inhibitors and correction
of eating behavior for 6 months (initial 1 month and 5 months
of maintenance therapy with H*,K*-ATPase inhibitors) in
patients with EE and overweight and obesity.

MATERIALS AND METHODS

This randomized clinical trial included 29 patients
[13 (45%) men and 16 (55%) women] with EE grade A
(Los Angeles Endoscopic classification) and overweight
(BMI >25 kg/m?) or obesity (BMI >30 kg/m?). The study did
not include patients with ischemic heart disease, diabetes
mellitus, cholelithiasis, gastric ulcer, duodenal ulcer, and
other diseases that can affect the course of GERD.

This clinical study was approved at a meeting of the local
ethics committee (No. 1, City Hospital No. 26, January 24,
2019). All patients signed an informed consent form
approved by the local ethics committee.

The study participants were randomly divided
(randomization using a table of random numbers) into two
groups: control group with 15 patients and intervention group
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Table 1. Study design
Ta6nuua 1. [IM3aiiH uccnenosaHus
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Visit 1
pH-impedance measurement
Visit 2
CONTROL GROUP
15 patients

Initial therapy Omeprazole 20 mg 2 times/day

Visit 3 (4 weeks)
pH-impedance measurement

Supportive therapy Omeprazole 20 mg 1 time/day
Visit 4 (12 weeks)
Supportive therapy Omeprazole 20 mg 1 time/day

Visit 5 (24 weeks)
pH-impedance measurement

Collection of complaints, anamnesis, physical examination, psychometric testing, EGDS, and daily

RANDOMIZATION

CONTROL GROUP
15 patients

Omeprazole 20 mg 1 time/day
Correction of eating behavior

Collection of complaints, physical examination, psychometric testing, EGDS, and daily

Correction of eating behavior

Collection of complaints, physical examination, and psychometric testing

Correction of eating behavior

Collection of complaints, physical examination, psychometric testing, EGDS, and daily

Note. EGDS, esophagogastroduodenoscopy.

with 14 patients. The observation period was 6 months.
The study design is presented in Table 1.

Patients participating in the eating behavior correction
program additionally visited the research center every
2 weeks during the first 12 weeks, every 4 weeks from
week 16 to week 24, to assess the dynamics of weight loss,
correction of diet, and physical activity, if necessary. Patients
from the control group visited the study site in accordance
with the visit schedule at 4, 12, and 24 weeks from the start
of the study.

During the physical examination, height (m), weight (kg),
WC (cm), and BMI (kg/m?) of the patients were measured.

All participants underwent esophagogastroduodeno-
scopy (EGDS), and changes in the esophagus were assessed
according to the Los Angeles endoscopic classification
from 1994 [23]. The study included patients with EE grade A,
i.e., the presence of one or more lesions no more than 5 mm
long, limited to one fold of the esophageal mucosa.

The frequency and severity of the main symptoms of GERD
(heartburn and regurgitation) were assessed as follows:
+ Frequency of complaints: 0, no complaints; 1, less than

1 time per week; 2, once a week; 3, 2 times a week or

more; 4, daily; 5, several times a day.

+ Intensity of the complaint: 0, no complaint; 1, weak;

2, medium; 3, intensive; 4, extremely.

The functional activity of the upper gastrointestinal tract
was investigated during daily pH-impedance measurement
using an IAM-01 Gastroscan-IAM impedance-acidomonitor.
To assess the correct placement of the pH-impedance probe
(the distal esophageal sensor is located 5 cm above the
diaphragm level), an X-ray examination was performed at
the level of the gastroesophageal junction.

To assess dynamics, all patients underwent experi-
mental psychological testing using the Spielberger—Khanin

00I: https://doi.org/10

questionnaire (level of reactive and personal anxiety), Beck
Depression Inventory (level of depression), and 3é-Item
Short Form Survey (SF-36, quality of life) questionnaire at
visits 1, 3, 4, and 5 [24].

Patients in the intervention group participated in an
eating behavior correction program that included increased
exercise and diet.

The participants’ usual daily caloric intake, determined
after undergoing the screening procedure when filling out
a food diary for 10 days, was limited to 30%. On average,
the limited daily caloric intake was 1650 + 137 kcal per
day in male patients and 1357 + 117 kcal per day in female
patients. Participants were recommended a diet balanced in
terms of macronutrients, including proteins (15%-25%), fats
(20%-40%), and carbohydrates (35%—-65%). Additionally, the
participants increased their physical activity to a level of at
least 300 min of medium-intensity aerobic physical activity
or at least 150 min of intense physical activity, evenly
distributed throughout the week. This treatment option for
patients with obesity complies with clinical guidelines [25].

Participants were monitored for their daily caloric in-
take and physical activity independently using electronic
applications (software for calculating food calories and
physical activity) based on fitness bracelets and smart-
phones.

At follow-up visits every 2 weeks during the first
3 months and every 4 weeks from month 4 to month 6, the
researcher analyzed the food diary for the past 2 weeks
(daily calories and ratio of proteins, fats, and carbohydrates
in the diet) and physical activity level. When violations
of adherence to recommendations were identified, the
participants discussed the potential causes of these
violations and behavioral strategies that would be effective
to prevent similar situations in the future.

17816/mechnikov63311
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Table 2. Baseline data of 24h pH-impedance monitoring of the upper gastrointestinal tract of 29 patients
Ta6nuua 2. PesynbTaThbl CYyTO4HOI pH-MMNeLaHCOMETPUM BEPXHUX OTHENOB HeNyA04HO-KMLLEYHOr0 TpaKTa 29 NaLMeHTOB C 3p03MBHBIM

330¢3FMTOM Ha MOMEHT BK/TI0YEeHUA B UCCneanoBaHue

P . Average Minimum Maximum Standard
arameters of pH-impedance measurement value value value deviation
Sour GER, quantity 57.3 23 99 16.1
Weakly acidic GER, quantity 48.5 4 101 22.1
Weakly alkaline GER, quantity 1.1 0 40 12.7
Proximal acidic GER, number 16.7 0 53 12.4
Proximal weakly acidic GER, number 17.8 2 37 8.7
Proximal weakly alkaline GER, number 3.8 0 19 58
Longest GER, min 13.7 1.4 55.3 13.4
Acid time in the esophagus, % 4.8 2.3 8.1 0.8
Weakly acidic time in the esophagus, % 2.1 0.3 8.2 2.0
Weakly alkaline time in the esophagus, % 0.5 0 35 0.7
DeMeester index 18.3 9.7 29.7 5.8

Note. GER — gastroesophageal reflux.

The information obtained in the course of the study was
entered into case report forms, and the participants were
assigned an individual number, which at the same time
served as a cipher in the electronic database. Data obtained
were processed using the Statistica 10.0 software package
by parametric and nonparametric statistics. The critical level
of significance (p) of the null statistical hypothesis (about
the absence of significant differences or factorial influences)
was taken as equal to 0.05.

RESULTS

The study involved 29 patients [13 (45%) men and
16 (55%) women], with average age of 54.8 + 13.5 years.

The average BMI of the participants was 30.9 + 4.2 kg/m?;
FROM — 104 + 14.8 cm; the proportion of fat mass determined
by impedance measurements was 31.8% + 4.5%. Overweight
(BMI 25-29.9 kg/m?) was detected in 13 (45%) patients, obe-
sity degree | (BMI 30-34.99 kg/m?) in 12 (41%) patients, and
obesity degree Il (BMI 35-39.99 kg/m?) in 4 (14%) patients.
Abdominal obesity (WC >80 c¢cm in women, WC >94 c¢m in
men) was found in 26 (90%) patients.

Endoscopic signs of hiatal hernia were recorded in
19 (66%) patients.

The duration of the existence of GERD was in average
8.1 £ 7.18 years. The severity and frequency of the main
complaints at the time of inclusion were as follows: fre-
quency and intensity of heartburn, 3.5+ 1.3 points and
2.1 £ 1.9 points; frequency and intensity of regurgitation,
4.1+ 1.9 points and 1.5 + 0.98 points, respectively. Extra-
esophageal manifestations of GERD (reflux-associated
cough and sore throat) were observed in 14 (48%) patients.

At the screening stage, all 29 participants underwent daily
pH-impedance measurements of the upper gastrointestinal

tract. The DeMeester index was higher than the reference
value (14.7) in 25 (86%) patients, in accordance with the
Lyon Consensus of 2018, and the pathological time of
acid exposure in the esophagus (>6% of the time during
the day) was determined in 21 (72%) patient [26]. The
average values of the pH-impedance study are presented in
Table 2.

Results of the psychometric test were as follows: Beck
Depression Inventory questionnaire, 8.7 + 7.5 points (nor-
mal); Spielberger—Khanin questionnaire, reactive anxiety
with 47.0 + 9.1 points (high anxiety) and personal anxiety with
36.6 + 13.7 points (moderate anxiety); SF-36 questionnaire,
scale of physical functioning with 79.5 + 17.2 points, role
functioning due to physical condition with 53.7 + 45.2 points,
pain intensity scale with 61.9 +26.4 points, gene-
ral health (GH) with 51.2 +22.5 points, vital activity
with 59.4 + 20.0 points, social functioning (SF) with
70.3 £ 20.4 points, role functioning conditioned by the emo-
tional state (RE) with 68.2 + 36.4 points, and mental health
with 63.7 + 16.9 points.

At the start of the study, the BMI of the patients
correlated with their age (0.4, direct weak relationship),
presence of extra esophageal manifestations of GERD
(0.44, direct weak connection), and slightly alkaline time
in the esophagus (%) (0.40, direct weak connection).
WC did not correlate with clinical manifestations of GERD,
as measured by daily pH-impedance and psychometric
testing.

Dynamics of the state of patients from the control group
within 6 months

The dynamics of the state of the patients in the
control group within 6 months is presented in Table 3 and
Fig. 1.

0Ol https://doi.arg/10.17816/mechnikové3311
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Table 3. Dynamics of anthropometric data and main symptoms of GERD in the control group within 6 months
Tabnuua 3. [InHaM1Ka aHTPONOMETPUYECKMX AaHHBIX Y OCHOBHBIX CUMMTOMOB racTpo33odareasnbHoi peditoKCHo 6one3Hu y naLmeHToB

B rpynne KOHTPOJ1A B Te4eHne 6 mec.

Parameters Visit 2 Visit 3 Visit 4 Visit 5
(n = 15) (n=15) (n = 15) (n = 15)
Body mass index, kg/m? 308+3.2 30.2+3.1 31.16 £ 3.0 31.2+2.8
Comparison with the data at visit 2 p>0.05 p>0.05 p=0.01
Waist circumference, cm 102.8 £ 12.7 101.3£11.6 103.13+£13.8 104.0 + 12.7
Comparison with the data at visit 2 p>0.05 p>0.05 p=0.009
Heartburn, frequency 34613 1.8 £ 1.08 226 + 1.4 2413
Comparison with the data at visit 2 p =0.0008 p=0.003 p>0.05
Heartburn, intensity 1.66 £ 1.1 1.1+£05 1.4+05 1.2+0.6
Comparison with the data at visit 2 p=0.04 p>0.05 p>0.05
Regurgitation, frequency 42+1.0 28+1.4 3.0+1.6 3414
Comparison with the data at visit 2 p=0.0044 p=0.01 p>0.05
Regurgitation, intensity 1.26 + 0.88 1.06 + 0.25 1.4+05 1.6+05
Comparison with the data at visit 2 p>0.05 p>0.05 p>0.05

5 —— Heartburn frequency
4 M3xora, yacToTa
Heartburn intensity
3 \/_— M3¥ora, MHTEeHCUBHOCTb
2 Regurgitation frequency
Peryprutauuma, yactota
1 o )
Regurgitation intensity
0 Therapy initiation 1 month 3 months 6 months PeryprTauys, uKTeHcueHocTs
Hauano of the therapy of the therapy of the therapy
Tepanuu 1 Mec. 3 Mec. 6 Mec.
Tepanuu Tepanuu Tepanum

Fig. 1. Dynamics of the main symptoms of GERD in the patients of the control group during 6 months of observation

Puc. 1. [IuHaM1Ka 0CHOBHbIX KIMHWUYECKUX NPOABNEHUI racTpoa3odareansHoi pedioKCHOM 601e3HM Y NaLMEHTOB U3 FPyNbl KOHTPONS
B TeueHue 6 Mec. HabnoeHus

Table 4. Dynamics of anthropometric data and main symptoms of GERD in the intervention group within 6 months

Ta6bnuua 4. [lnHaMyKa aHTPONOMETPUYECKUX JaHHBIX M 0CHOBHbIX CUMMTOMOB FacTpo33odareansHoi pediokcHo 601e3HM y NaLMeHTOB
W3 rpynmbl BMELLATENbCTBA B TEYEHUE 6 Mec.

Parameter Visit 2 Visit 3 Visit 4 Visit 5
(n=14) (n=14) (n=14) (n=14)
Body mass index, kg/m? 31.13+5.3 30.47 £5.0 27.77 £ 4.1 27.98 £ 5.1
Comparison with data at visit 2 p=0.02 p =0.0005 p=0.001
Waist circumference, cm 106.64 + 17.1 103.0 + 15.5 93.21+10.8 94.28 £ 11.6
Comparison with data at visit 2 p=0.015 p=0.003 p=0.002
Heartburn, frequency 371+13 2.92+0.8 2.85+0.66 3.0+£0.96
Comparison with data at visit 2 p=0.03 p=0.04 p>0.05
Heartburn, intensity 2.35+1.2 2.0 £0.87 2.1+£0.55 1.35 + 0.63
Comparison with data at visit 2 p=0.04 p>0.05 p=0.01
Regurgitation, frequency 378+ 1.4 3.0+1.17 1.78 + 0.57 2.28 +0.72
Comparison with data at visit 2 p>0.05 p =0.005 p=0.009
Regurgitation, intensity 1.78 + 1.05 1.57 £ 0.75 1.0+ 0.11 1.07 £ 0.26
Comparison with data at visit 2 p>0.05 p=0.02 p=0.04
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Fig. 2. Dynamics of the main symptoms of GERD in the patients of the intervention group within 6 months
Puc. 2. [lnHaMMKa OCHOBHbIX KIIMHUYECKMX NPOSAB/EHMWIA racTpo33odareanbHon pedriioKCHOW 60e3HM Y NaLMEHTOB M3 rpynMbl BMe-

LLIaTeNbCTBa B TeYeHUe 6 Mec.

Owing to the initial and maintenance acid-suppressive
therapy, patients from the control group significantly has
increased BMI and WC by month 6 of the study. The initial
1-month therapy had a significantly positive effect on the
frequency and intensity of heartburn and frequency of
regurgitation. However, by the end of the 5-month course
of maintenance therapy, the intensity and frequency of
these symptoms increased. At the final visit, the severity
of the main clinical manifestations of GERD did not differ
significantly from the data of visit 1.

Dynamics of the state of patients from the intervention
group within 6 months

The dynamics of the state of patients from the intervention
group within 6 months is presented in Table 4 and Fig. 2.

Comparison of control and intervention groups after
1 month of therapy

At the start of the study, the control and intervention groups
did not differ significantly in terms of physical, pH-impedance,
and psychometric parameters. After 4 weeks of therapy,
significant differences appeared between the groups (Table 5).
According to BMI, WC, psychometric testing data after
1 month of therapy, the groups did not differ from each other.

Comparison of control and intervention groups after
3 months of therapy

By visit 4, the groups were significantly different in terms
of BMI, WC, heartburn intensity, frequency and intensity of
regurgitation, reactive anxiety level, and score on the RE
scale of the SF-36 questionnaire (Table 6).

Table 5. Differences between the control and intervention groups after 4 weeks of therapy
Ta6bnuua 5. 01numsa Mexay rpynnaMy KOHTPONA U BMELLIaTeNbCTBA NOCNE YeTblpexHeenbHOM Tepanuu

Parameter Control group (n=15) | Intervention group (n = 14) | p
Heartburn frequency, points 1.8 +0.08 2406 0.008
Heartburn intensity, points 1.13 £ 0.51 1.78 + 0.89 0.01
Personal anxiety, points 39.4+7.2 465+7.0 0.01
Weakly alkaline gastroesophageal reflux, quantity 9.1+£98 28+39 0.04
Weakly acidic time in the esophagus, % 25+1.6 08+0.4 0.007
Weakly alkaline time in the esophagus, % 0.44+0.3 015+0.2 0.005
Epithelialization of erosion 13 (85%) 5 (35%) 0.005

Ta6bnuua 6. OTnMuMA MeXAY rpynnaMy KOHTPONA M BMELLIaTeNbCTBA NOCIIe TPEXMECAYHOM Tepanuu
Table 6. Differences between the control and intervention groups after 3 months of therapy

Parameter Control group (n=15) | Intervention group (n = 14) p
Body mass index, kg/m? 31.2 £ 3.07 277+ 49 0.017
Waist circumference, cm 103.13+ 13.8 93.2+10.8 0.017
Heartburn intensity, points 1.26 £ 0.6 2.0+ 0.55 0.006
Regurgitation frequency, points 3.0+1.25 1.8+0.57 0.04
Intensity of regurgitation, points 1.4+05 1.0+ 00 0.009
Reactive anxiety, points 19.6 £9.2 30.0+8.3 0.004
RE scale of the SF-36 questionnaire, points 86.5+ 24.7 60.4 +28.9 0.017

Note. RE, role functioning conditioned by the emotional state.
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Table 7. Differences between the control and intervention groups after 6 months of therapy
Ta6nuua 7. 0Tnumsa Mexay rpynnaMy KOHTPONIA M BMELLTeNbCTBa NOCIIE LECTUMECAYHOI Tepanumn

Parameter Control group (n=15) | Intervention group (n = 14) P
Body mass index, kg/m? 31.2+28 27.9 +5.02 0.02
Waist circumference, cm 104.06 £ 12.7 943+ 1.6 0.04
Regurgitation frequency, points 34+ 14 2.28+0.7 0.02
Intensity of regurgitation, points 1.6 £ 0.5 1.07 £ 0.26 0.01
Personal anxiety, points 45.0 £ 8.05 33.1+£13.01 0.01
GF scale of the SF-36 questionnaire, points 43.46 £21.4 61.15 £ 15.05 0.02
RE scale of the SF-36 questionnaire, points 53.13+32.9 82.0 +32.3 0.02
Weakly acidic time in the esophagus,% 2.32+1.86 0.89 £ 0.57 0.01
Weakly alkaline time in the esophagus,% 0.54 +0.72 0.22 +0.28 0.03

Note. RE, role functioning conditioned by the emotional state.

Comparison of control and intervention groups after
6 months of therapy

By visit 5, the groups significantly differed in WC, BMI,
frequency and intensity of regurgitation, personal anxiety,
weakly acidic and weakly alkaline time (%) in the esophagus,
score RE scale of the SF-36 questionnaire of general health
(Table 7).

At visit 5, during EGDS, EE was detected in 2 (13%)
patients in the control group and in 4 (28%) patients in
the intervention group. Extraesophageal manifestations
of GERD were found in 4 (26%) patients in the control
group and in 3 (21%) patients in the intervention group.
Differences between the groups in the presence of
EE and extraesophageal clinical manifestations are
insignificant.

By month 6 of the study, 33% of the patients from the
control group did not take H*,K*-ATPase inhibitors regularly
and 13% completely stopped taking the drug at month 5 of
therapy.

After 6 months of therapy, patients with erosion (6 pa-
tients) and without erosion (23 patients) in the esophagus dif-
fered by WC (with EE, 110.5 + 4.9 cm; without EE, 96.4 + 12.9
cm; p = 0.012), BMI (with EE, 34.5 + 3.0 kg/m? without EE,
28.3 + 3.7 kg/m?, p=0.003), reactive anxiety (with EE,
35.3 £ 9.7 points; without EE, 24.7 + 8.2 points; p = 0.017),
and score on the VT scale of the SF-36 questionnaire
(with EE, 47.5 + 21.0 points; without EE, 59.5 + 12.6 points;
p=0.017).

At visit 5, the WC of the patients significantly correlated
with personal anxiety (0.51, direct weak relationship), score
on the GH scale of the SF-36 questionnaire (-0.43, weak
feedback), and presence of extraesophageal manifestations
of GERD (0.56, direct weak relationship). At visit, the BMI
of patients correlated with personal anxiety (0.66, direct
moderate relationship), score on the MH scale of the SF-36
questionnaire (-0.42, weak feedback), slightly alkaline
time (%) in the esophagus (0.52, direct weak relationship),

erosion in the esophagus (0.67, direct moderate relationship),
and extraesophageal manifestations of GERD (0.72, direct
moderate relationship).

DISCUSSION

According to the results of the primary daily pH-impe-
dance measurement, the pathological DeMeester index
was determined in 25 (86%) patients. In terms of the Lyon
Consensus of 2018, the pathological time of acid exposure in
the esophagus was detected in 21 (72%) patients [26]. In our
previous work, we found that a feature of the pathogenesis
of GERD in patients with overweight status is the prevalence
of mixed refluxes [3]. The listed criteria for the diagnosis of
GERD are based on pH measurements and guided only by
the presence of GER with pH <4. Further research is needed
to determine the diagnostic value of mildly acidic and mildly
alkaline GER, especially in patients with overweight or obese
states.

At the start of the study, the BMI of the patients
correlated with age, extraesophageal manifestations of
GERD, and slightly alkaline time in the esophagus (%)
and did not correlate with the WC values at the first visit.
Previous studies have found that overweight and obesity
adversely affect the course of GERD, causing symptoms and
damage to the esophageal mucosa [8-10, 27]. Ivashkina et
al. reported on the relationship between obesity and main
indicators of daily pH measurement and manometry of the
esophagus. Thus, the degree of obesity directly correlated
with time (%) in the esophagus with pH <4 and inversely
correlated with the tone of the lower esophageal sphincter
[28, 29]. Moreover, in our previous work, RT, but not BMI,
and body fat (%) were associated with various pH-impedance
parameters, including the amount of alkaline GER, weakly
acidic GER, and total bolus time in the esophagus [27]. This
occurs because abdominal obesity is associated with an
increase in intra-abdominal and intragastric pressure and
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occurrence of duodenogastric and mixed GER. In the present
study, the above pattern may not have been found because
90% of the patients had abdominal obesity.

The main aims of GERD treatment are the rapid relief
of symptoms, complete healing of erosions, prevention or
elimination of complications, prevention of relapse, and
improvement of the quality of life of the patients [30, 31].
Currently, the basic drugs for the treatment of GERD are
inhibitors of H*K*-ATPase. Despite the high efficacy and
safety of these drugs, the frequency of insufficient reduction
or complete preservation of GER symptoms reaches 10%,
but this further increases to 40% in patients withoverweight
and obesity [32-34].

In the control group, the initial 1-month therapy had
a significantly positive effect on the frequency and inten-
sity of heartburn, and frequency, but not the intensity, of
regurgitation. However, by the end of the 5-month course of
maintenance therapy with H*,K*-ATPase inhibitors, the in-
tensity and frequency of these symptoms increased. At the
final visit, the severity of the main clinical manifestations of
GERD did not differ significantly from the manifestations at
the first visit. In patients receiving H",K*-ATPase inhibitors,
BMI and WC gradually increased. After 6 months, these pa-
rameters were significantly higher than those at the time of
inclusion in the study. Apparently, the control of GERD and
dyspepsia symptoms with long-term H*,K*-ATPase inhibi-
tor therapy leads to an extension of the diet and ultimately
to a gradual weight gain and possible increased risk of re-
lapse.

The effectiveness of H*,K*-ATPase inhibitors in patients
with obesity is lower than in those with normal body weight.
According to Trukhmanov et al., heartburn can be stopped
on day 3 in patients with BMI < 25 kg/m? and on day 9 in
patients with overweight status [35]. Another domestic
cohort study showed that patients with overweight status
and GERD more often have an incomplete response to
standard treatment and have a lower increase in quality of
life indicators than patients without obesity [36]. Potential
reasons for the ineffectiveness of acid-suppressive
therapy in patients with overweight, obesity, and GERD
are duodenogastroesophageal refluxes, which cause the
presence of mixed refluxate in the esophagus that also
contains hydrochloric acid and bile acids; motor disorders
including disorders of antroduodenal motility and delayed
gastric transit; decreased tone of the lower esophageal
sphincter; change in the anatomical configuration in the area
of the gastroesophageal junction; hernia of the esophageal
opening of the diaphragm; psychological problems; and
disorders at the pre-epithelial, epithelial, and postepithelial
levels of the esophageal mucosa [27, 37-39].

In this study, insufficient effectiveness of H*,K*-ATPase
inhibitors may be also associated with a decrease in
adherence to treatment. Thus, by month 6 of the study,
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33% of the patients from the control group did not take
the drug regularly and 13% completely refused to take
the drug at month 5 of therapy. The phenomenon of
a dynamic decrease in adherence to maintenance therapy
in patients with GERD was demonstrated in our previous
work [31].

Patients in the eating behavior correction group showed
a significant decrease in BMI and WC after 1, 3, and
6 months. The frequency of heartburn significantly decreased
by month 1 and 3 but then increased and did not significantly
differ from the initial one by month 6. The intensity of
heartburn significantly decreased by months 1 and 6 and
the frequency of regurgitation by months 3 and 6. Thus,
correction of eating behavior and weight loss had a positive
effect on the main symptoms of GERD and to a greater extent
influenced the symptom of regurgitation. The positive effects
depended on the severity of weight loss and were maximal
at month 6 of the study.

The clinical and endoscopic efficacy of the initial 4-week
therapy was higher in the group of patients treated with
omeprazole at a dose of 20 mg 2 times/day than in the
group of patients receiving therapy with omeprazole at
a dose of 20 mg 1 time/day and participating in the eating
behavior correction program. In the control group, the
frequency and intensity of heartburn and personal anxiety
were significantly lower, and healing of EE was more
often observed, which may be associated with a more
pronounced and prolonged decrease in pH in the stomach
against the background of the use of a double dose of
H*,K*-ATPase inhibitors. At the same time, weight loss
after 1 month, apparently, was insufficient to observe
a significant positive effect on the motility of the upper
gastrointestinal tract and changes in symptoms. Despite
the participation in the weight loss program, the BMI and
WC values of the patients in the intervention group did
not differ from those in the control group. In the control
group, after 1 month, the BMI of patients decreased by
0.6 kg/m? and WC decreased by 1.5 cm; in the intervention
group, BMI decreased by 0.65 kg/m? and WC decreased
by 3.6 cm (the differences between the groups were not
significant). Weight loss was observed during the first
month of therapy with H*,K*-ATPase inhibitors in the control
group, possibly because patients received standard dietary
recommendations, which included information on the need
to change the portion size, limit the intake of fatty foods,
and reduce the daily calorie intake. As a rule, adherence to
recommendations of this kind is maintained at a sufficient
level only in the initial period.

The only advantages of eating behavior correction
program compared with the control intervention after
1 month of therapy were functional changes in the
gastroesophageal and duodenogastric zones, determined
by daily pH-impedance measurement. The weight loss
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group had significantly less acidic and slightly alkaline
time (%) in the esophagus during the day. These significant
differences can be explained by the association of the initial
decrease in weight and WC with improved maotility at the
esophageal-gastric junction and duodenogastric zone and
a decrease in the number of duodenogastric refluxes as
well as mixed GER. However, these changes are not yet so
pronounced to manifest clinically.

By the end of month 3, patients in the intervention
group had significantly lower than BMI and WC and less
frequent and intense regurgitation. At the same time,
patients in the control group had less intense heartburn
and reactive anxiety and better quality of life according
to the RE scale of the SF-36 questionnaire (reflects the
extent to which the emotional state interferes with the
performance of work or other daily activities). Despite
a decrease in acid production in the stomach, H*,K*-ATPase
inhibitors have a less pronounced effect on the symptom
of regurgitation and to a greater extent reduce the intensity
of heartburn. Moreover, a decrease in intra-abdominal and
intragastric pressure associated with weight correction is
most likely associated with a decrease in the esophageal-
gastric pressure gradient and a decrease in the number of
volumetric GERs.

After 6 months in the eating behavior correction group,
patients had significantly less BMI and WC, lower intensity
and frequency of regurgitation symptom, lower level of
personal anxiety, and better quality of life according to
the GH and RE scales. Participants of the eating behavior
correction program also differed in terms of daily
pH-impedance measurement, with less weakly acidic
and slightly alkaline time (%) during the day. In a control
endoscopic examination performed after 6 months, erosions
in the esophagus were detected less frequently in the control
group, but the differences between the groups were not
significant.

Thus, correction of eating behavior has a number of
advantages over classical therapy with H*K*-ATPase
inhibitors in patients with EE and overweight and obesity,
which can be explained by the normalization of the eating
stereotype (decrease in the amount of food intake and
refusal of harmful foods) and the effect of weight loss on
the main pathogenetic mechanisms of GERD.

The results of this study presents that a greater efficacy
of weight loss in comparison with classical maintenance
therapy using H*,K*-ATPase inhibitors may be associated
with additional factors. Thus, patients in the intervention
group visited the research center every 2 weeks during
the first 3 months and monthly thereafter to assess the
effectiveness and safety of weight loss; in addition, patients
often carried out telephone consultations with a doctor
about physical activity and diet. Conversely, patients from
the control group visited the research center in accordance
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with the visit schedule. This approach is consistent with
standard clinical practice, but is associated with a decrease
in adherence to the therapy. Thus, by month 6 of the study,
33% of the patients from the group receiving maintenance
therapy with H*,K*-ATPase inhibitors admitted that they did
not take the drug regularly and 13% completely refused to
take the drug at month 5 of therapy.

CONCLUSION

Obesity and GERD are comorbid diseases. Features of the
pathogenesis of GERD in patients with obesity are increased
intra-abdominal and intragastric pressure, decreased tone
of the lower esophageal sphincter, impaired rheology
and kinetics of bile, and presence of duodenogastric and
mixed GER.

Weight loss is an effective strategy in patients with both
obesity and GERD. Initial and maintenance therapy with
H* K*-ATPase inhibitors relieves clinical manifestations and
leads to the healing of EE, but does not affect the motility
of the upper gastrointestinal tract. In particular, it has
a negative effect on mixed GER, which plays an important
role in patients with obesity. Considering this finding, as
well as the problem of treatment adherence, H*,K*-ATPase
inhibitor therapy often turns out to be insufficiently effective
in patients with overweight and obese. In addition, cessation
of maintenance therapy with H*,K*-ATPase inhibitors is
associated with a high risk of relapse due to persistent
motor impairments.

Correction of disordered eating behavior and norma-
lization of weight are an effective approach in patients with
GERD. Weight loss is characterized by an efficacy similar
to H*,K*-ATPase inhibitor therapy in affecting heartburn
and EE, while more pronouncedly affects regurgitation and
to a greater extent reduces the non-acidic and slightly acidic
bolus time in the esophagus. The positive effects of eating
behavior correction with a decrease in BMI on the course of
GERD appear delayed in time.

Eating correction is an effective strategy in patients
with EE. A weight loss program is a labor-intensive activity
for both patients and medical personnel; therefore, further
assessment of the economic component of this approach
is required. A possible solution to this issue is to assess
the additional positive effect of weight loss on the course
of other comorbid obesity diseases (arterial hypertension,
diabetes mellitus, hypercholesterolemia, etc.). Potentially,
the organization of schools for patients with GERD
and obesity and active use of modern communication
technologies can increase the economic feasibility of this
approach.
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