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Aim: to identify predictors of insufficient effectiveness of proton pump inhibitors based on the evaluation of the re-
sults of 24-hour pH-impedance and high-resolution esophageal manometry in patients with Barrett's esophagus.
Materials and methods. 52 patients with histologically confirmed Barrett's esophagus who are on therapy with
proton pump inhibitors were examined. All patients underwent daily pH-impedance and high-resolution esophageal
manometry.

Results. According to daily pH-impedance, group 1 consisted of 37 patients who responded satisfactorily to an-
tisecretory therapy, group 2 of 15 patients who demonstrated insufficient response to acid-suppressive therapy,
11 of whom had no clinical manifestations. The total number of reflux averaged 55 in group 1 and 106 in group 2.
The average number of acid reflux in group 1 was 5.68, in group 2 — 48.5. The average number of non-acid reflux
prevailed in patients of group 2 and averaged 58, in group 1 the indicator averaged 47. Evaluation of the results
of high-resolution esophageal manometry showed that violations of the structure and function of the esophago-gas-
tric junction were detected in 21 patients out of 52. Disorders of the motility of the thoracic esophagus were detected
in 31 patients out of 52. When comparing the frequency of motor disorders from the thoracic esophagus in groups
1 and 2, no significant differences were obtained. However, significantly more frequent registration of violations of the
structure and/or function of the esophago-gastric junction was found in the group with unsatisfactory effectiveness
of proton pump inhibitors.

Conclusion. In a number of patients with Barrett's esophagus, there is an insufficient effect of acid-suppressive
therapy and at the same time an asymptomatic course of the disease, which may increase the risk of its progression.
Predictors of insufficiently successful treatment of patients with Barrett's esophagus may be both insufficient phar-
macological effect of proton pump inhibitors themselves, and motility disorders that cause the presence of non-acid
reflux, decreased esophageal clearance, which in turn may cause the patient's symptoms to persist and adversely
affect the condition of the esophageal mucosa.
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Llenb uccnepoBaHus: BbiSIBJIEHNE NPEANKTOPOB HEAOCTATOYHON 3P PEKTUBHOCTU UHIMOUTOPOB NPOTOHHOM MOM-
Mbl HA OCHOBAHUW OLEHKM pe3ynbTaToB 24-4acoBOoW pH-nMneaaHcoMeTpum U MaHOMEeTpUM NULLEBOAA BbICOKOIO
paspeLueHns y naumMeHToB ¢ nuwesogomM bappera.

Martepuanbl U metogbl. O6cnenoBaHbl 52 naumMeHTa ¢ rMCTONOrMYEeCKU NOATBEePXAEeHHbIM nuweBoaoM bBappe-
Ta, HAXOOALMXCS Ha Tepanun UHrMbMTopamMy NPOTOHHOW NomMbl. BceM nauneHTaMm NpoBOAMANCE CyTovyHas pH-
VIMNeaaHCOMETPUSA U MAHOMETPUS NULLLEBOAA BbICOKOrO PaspeLLleHns.

Pe3ynbtathbl. [10 faHHBIM CyTOYHOWM pH-MnegaHcomeTpum 1 rpynny coctaBunm 37 nauMeHTOB, yOOBIETBOPUTESb-
HO OTBETMBLUNX HA aHTUCEKPETOPHYIO Tepanuio, 2 rpynny — 15 naumeHToB, NPOAEMOHCTPUPOBABLUMX HEOOCTATO -
Hblli OTBET Ha KMCIOTOCYNPECCUBHYIO Tepanuio, 11 13 KOTOpbIX NMPY 3TOM HE UMENU KITMHUYECKUX NposiBieHni. O6-
Lee Konm4ecTBo pedioKCoB B cpeaHeM cocTtaBuno 55 B 1 rpynne n 106 Bo 2 rpynne. CpegHee KONnM4eCTBO KUCIbIX
pedniokcoB B 1 rpynne coctasuio 5,68, y 605bHbIX 2 rpynnbl — 48,5. CpegHee KoNM4ecTBO HEKUCTIbIX PedIIIOKCOB
npeo6nanano y nauMeHToB 2 rpynmnbl U cocTaBuio B cpegHeM 58, B 1 rpynne nokasaTesib B cpeaHeM coctaBun 47.
OueHka pe3ynbTatoB MaHOMETPUUM MULLEBOAA BbICOKOrOo pas3peLleHust nokasana, YTO HapylleHUs CO CTOPOHbI
CTPYKTYPbI U PYHKLIMM MULLEBOAHO-XENYA0YHOrO nepexona Obiv BeigBneHbl y 21 naumeHTa n3 52. PaccTpoictea
MOTOPVIKM FPYAHOro oTAena nuiiesona ouinn BeigeneHsbl y 31 nauneHTa 13 52. Mpu cpaBHEHMM YaCTOThbl BCTpeYa-
€MOCTU ABuraTesfibHbIX PaCCTPOMCTB CO CTOPOHbI FPYAHOro oTaena nuwesona B 1 1 2 rpynnax 4OCTOBEPHbIX Pas-
NM4nin He nonyvyeHo. OgHako obHapyXeHa AOCTOBEPHO HBOMEe YacTas perncTpauns HapyLeHui CTPYKTYpbl U/vunm
DYHKLMN MNLLLEBOOHO-XENYA04YHOr O MEPEXOAA B FPYMIE C HEYAOBNETBOPUTENBHON 9DDEKTUBHOCTLIO MHTMONUTOPOB
MPOTOHHOW NOMIMbI.

SaknoueHue. Y psga naumeHToB ¢ NMWeBoaoM bappeTta oTmevaeTcs HegoCTaTo4uHbIN 3ddEKT KUCA0TOCynpec-
CVBHOW Tepanun 1 Npy 3TOM aCUMNTOMHOE TeyeHve 3abosieBaHNsi, YTO MOXET MOBLILLATL PUCK Ero NPOrpeccu-
poBaHus. [MpegukTopamMmu HeAOCTATOYHO YCMAELLHOrO JlIeYeHUs NauueHToB C NMLWeBoaoM bappeta MoryT 9BadTbCs
KaK HeJoCTaTO4YHbI hapMakonorMyecknini ap@ekT cammx MHIMOMTOPOB MPOTOHHOW MOMIbI, Tak U PACCTPOCTBA
MOTOPHO-TOHMYECKOr0 XapakTepa, o0ycnaBnnBaloLme Haanune HEKUCIbIX PEDIIIOKCOB, CHUXEHME KIMPEHca Nu-
LLEBOAA, YTO, B CBOIO 04epenb, MOXET 00yCcnaBivBaTb COXPaHEHME CUMNTOMOB NaUVeHTa U HEGNAronpuUaTHO BAU-
ATb HA COCTOSIHME CNU3MNCTON 000N0YKM NULLLEBOA.

KnioueBbie cnosa: nuuieson bappeTta, cytouHaa pH-nmnegaHcomeTpus, MaHOMETPUS BbICOKOrO pa3peLleHus
KoHdnukT HTEepecoB: aBTopbl 3asBASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana uutnposanua: Maes 1.B., bBopauH [.C., Bapkanosa E.B., OscensH M.A., Banutosa 3.P,, KanawHunkosa H.I%, AHgpees [1.H. Pa3-
peLLeHns y naumMeHToB ¢ nueBoaom bappeTa Ha doHe npremMa MHrMOUTOPOB MPOTOHHOW NOMIMbl. POCCUIACKII XXypHan raCTpOaHTEPO-
norun, renatonorum, kononpoktonorun, 2023;33(1):24-39. https://doi.org/10.22416/1382-4376-2023-33-1-24-39

Caucasian race, obesity, the presence of a long, i.e.,
5 years or more, anamnesis of GERD, smoking, as
well as a burdened hereditary history of BE and
EAC [5-8].

Patients with BE are at risk of developing EAC,
which is characterized by an increase in detection
cases and high mortality [9]. According to M.
Solaymani-Dodaran et al. in the presence of GERD,
the probability of developing EAC increases by
1.7 times, and with concomitant BE by 10.6 times
[10]. The probability of annual malignant transfor-
mation to EAC in patients with BE ranges from
0.5—2.1 % (that is, at least 1 out of 200 patients
with BE per year) [4]. The risk of developing EAC
in BE depends on the presence of dysplastic changes
in the mucous membrane [9, 11]. Thus, in patients
without dysplasia, this risk is 0.3 cases per 100 per-
son-years, with low-grade dysplasia — 0.5 per
100 person-years, whereas with high-grade dyspla-
sia — 6.6 per 100 person-years [12]. Due to the
risk of progression of BE to EAC, it is extremely
important to diagnose this complication of GERD
in a timely manner.

Introduction

Among the diseases of the esophagus, which rep-
resent a heterogeneous group of nosologies, special
attention has been paid in recent decades to gas-
troesophageal reflux disease (GERD). The interest
in this problem is due not only to the tendency
to an increase in morbidity, the chronic nature of
the course and a decrease in the quality of life of
patients, but also to the role that GERD plays in
the development of such a precancerous condition
as Barrett’s esophagus (BE). In BE, the multilayer
flat non-corneating epithelium in the distal esoph-
agus is replaced by a specialized glandular epitheli-
um of the intestinal type, which ultimately increas-
es the risk of esophageal adenocarcinoma (EAC).

The prevalence of BE is not reliably known due
to the fact that some patients who do not have active
symptoms remain undiagnosed [1]. Nevertheless,
large European population studies have demonstrat-
ed the prevalence of BE from 1.3 to 1.6 %, and one
of the American studies in Minnesota showed the
presence of BE in 8.5 % of cases in people over the

age of 50 [2]. The frequency of detection of BE in
the average population varies within 2,4—4.0 % [3, 4].

Predisposing factors for the development of BE,
as with GERD, are age over 50 years, male gender,

Diagnosis of BE is primarily based on esophago-
gastroduodenoscopy data, which allows to identify
endoscopic signs of BE and to perform a target-
ed biopsy of the esophageal mucosa with further
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histological evaluation of the obtained material. To
date, there are highly sensitive endoscopic meth-
ods (high-resolution endoscopy combined with

endomicroscopy) that significantly increase the
ability to differentiate areas of intestinal metapla-
sia, dysplastic changes in the esophageal mucosa, as

narrow-spectrum NBI endoscopy, confocal laser well as early signs of EAC [13—15] (Fig. 1, 2).

._

A C

Fig. 1. Esophagogastroduodenoscopy. Barrett’s Esophagus [16]: A — inspection in white light with high resolution
(WII HD). IM — intestinal metaplasia of the esophageal mucosa and E — erosion; B — inspection in high-
resolution narrow-spectrum mode (NBI HD). IM — intestinal metaplasia of the esophageal mucosa and E —
erosion; C — inspection in narrow-spectral mode with close focus (NBI Dual Focus). IM — intestinal metaplasia
of the esophageal mucosa

Puc. 1. 33o0daroracrpoayonenockonus. ITumesoq Bappera [16]: A — ocMoTp B GeioM CBeTe ¢ BBICOKUM pa3pe-
mernnem (WLI HD). KM — kuineynasi MeTamiasus CJIM3HCTON 060JI0YKM MMIEBOAA M O — 3posuu; B — ocMoTp
B Y3KOCIEKTPaJIbHOM pekuMe Bbicokoro paspeuterus (NBI HD). KM — kuleunas MeTaluiasusi CIU3UCTOl 060104-
ki mmieBoga u D — sposun; C — ocMOTp B y3KocmeKTpasbHoM peskume ¢ 6muskuM dokycom (NBI Dual Focus).

KM — kumieunasi MeTaniasust CJAN3UCTON 0O60JOYKH TTHUIIEBOIA

According to modern Russian and foreign clinical
guidelines, basic therapy of BE, as well as GERD
in general, includes taking proton pump inhibitors
(PPIs) once a day to control symptoms and heal
reflux esophagitis. The appointment of PPIs 2 times
a day is recommended only if the control of symp-
toms is ineffective [18].

Several observational studies have demonstrated
that the presence of GERD symptoms is a signifi-
cant risk factor for the development of EAC, which
increases with increasing duration and severity of
symptoms. The use of PPIs prevents neoplastic pro-
gression in patients with BE, which makes it pos-
sible to consider them as chemoprophylactic agents
[3, 19, 20].

A meta-analysis conducted with the inclusion of
2813 patients with BE, 317 patients with EAC or
with BE with a high degree of dysplasia, 84.4 % of
whom received PPIs, showed that taking PPIs by
71 % reduced the risk of developing EAC or high
degree of dysplasia in patients with BE (OR 0.29;
95 % CI 0.12—0.79) [21].

A recent meta-analysis by Y. Chen et al. (2021),
conducted on the basis of the results of 12 studies
(n = 155 769), also showed that the use of PPIs by
patients with BE leads to a significant reduction
in the risk of developing high-grade dysplasia and
EAC (OR 0.47, 95 % CI: 0.32—0.71) [22].

However, the question of the role of PPIs in
reducing the risk of neoplastic changes remains un-
der discussion. Thus, a meta-analysis of 9 observa-
tional studies (5 cohort and 4 case-control studies),
which included 5712 patients with BE, showed that
taking PPIs does not affect the risk of developing
EAC and/or high-grade dysplasia in patients with
BE (OR 0.43, 95 % CI 0.17—1.08). The analysis of
the duration of PPIs use and response revealed no
significant tendency to closure from EAC or high-
stage dysplasia: an example of PPIs > 2—3 years
compared to < 2—3 years: OR 0.91 (95 % CI 0.25—
3.31) compared to 0.91 (0.40—2.07) [23].

In addition, the approaches proposed by inter-
national recommendations to the management of
patients who are not bothered by GERD symptoms
and without PPIs also differ. Only the American
College of Gastroenterologists recommends the rou-
tine use of PPIs in asymptomatic patients, while
other guidelines recommend the appointment of
PPIs only for the control of GERD symptoms [18].

The management of patients with BE requires a
personalized therapeutic approach based not only
on the dynamic assessment of clinical, endoscopic
and histological data, but also on the use of modern
functional diagnostic methods that allow assessing
a number of pathogenetic aspects of BE, such as
daily pH impedance and high-resolution esophageal

26
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Fig. 2. Histological types of metaplastic cylindrical cell (glandular) mucosa of the distal esophagus [17]: A —
cardiac, B — cardiac acid—producing, C — fundal types and D — intestinal metaplasia. Staining with hematoxylin

and eosin, A — x60, B, C — x120, D — %200

Puc. 2. Tucrojoruyeckue TUIbI METAILIA3MPOBAHHON [UINHAPOKICTOUHONH (GKene3ucToii) cau3ucToil 060J0UKI auc-
TaJTbHOTO OTAesa mmmeBoja [17]: A — xkapamanbHoro; B — kapamambHoro Kucjaotomnpoayimpyioniero; C — ¢yH-
JaJIbHOTO THIOB 1 D — Kummeunas Mertamiaszugd. OKpacka reMaTOKCUIMHOM U so3wHOM, A — x60, B, C — x120,

D — %200

manometry [24—27]. And despite the fact that there
are currently no recommendations on their routine
use, they occupy a significant place in the manage-
ment of patients with BE.

The pathogenetic basis of GERD is gastroesoph-
ageal reflux and not only acidic, but also non-acid-
ic. It is known that both acidic and duodenal com-
ponents are present in most of the stomach contents
thrown into the esophagus, and bile reflux can
play a synergistic role in the damaging effect on
the esophageal mucosa. The daily pH-impedance
is a combination of traditional pH-metry, which

registers acid reflux by episodes of pH < 4, and the
impedance, which allows detecting casts by their
physical properties (liquid, gas, mixed) regardless
of pH values (including at pH > 4). Currently,
pH-impedance measurement is the “gold standard”
for the diagnosis of GERD, especially in the absence
of convincing endoscopic data [28, 29]. In addition,
with the help of pH-impedance, it is possible to
assess the presence or absence of a connection be-
tween the patient’s symptoms and reflux, as well as
to analyze the effectiveness of antisecretory therapy,
which is especially important for patients with BE.
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At the same time, as is known, the evaluation of the
effect of PPIs is necessary in cases where it is not
possible to stop the symptoms of GERD. However,
in 40—45 % of patients, typical complaints may be
absent due to hypersensitivity of the esophagus to
reflux. Thus, clinically, it is not always possible
to judge the effectiveness of PPI therapy, there-
fore, the question arises about the need to perform
a daily study in asymptomatic patients for an ob-
jective assessment of the adequacy of acid sup-
pression [4, 30, 31].

It is worth noting that the results of clini-
cal studies conducted to date indicate the impor-
tance of not only esophageal acidification, but
also motor disorders in the genesis of BE and
its subsequent transformation into EAC [32, 33].
According to domestic and international recom-
mendations, the examination plan for patients
with GERD includes esophageal manometry [3,
34, 35].

Manometry is not a direct method of diagnosing
GERD, however, it provides valuable information
about the state of the motility of the esophagus
and its sphincter apparatus. First of all, high-res-
olution esophageal manometry becomes relevant
in the refractory course of GERD, when PPI ther-
apy does not give sufficient effect or turns out to
be ineffective at all. With persistent symptoms
of GERD, manometry can detect various motor
disorders of the esophagus, as well as violations
of the structure and/or function of the esopha-
go-gastric junction — ineffective of esophageal
motility, absent contractility, decreased tone of
the lower esophageal sphincter (LES), the pres-
ence of a hiatal hernia (HH). Also, the mano-
metric method allows to exclude other esopha-
geal diseases accompanied by symptoms similar to
GERD (eosinophilic esophagitis, achalasia, distal
esophagospasm), and helps in the dynamic eval-
uation of the effectiveness of therapy aimed at
correcting motor disorders [26]. Esophageal ma-
nometry is of particular importance in the case
of solving the issue of antireflux surgical treat-
ment of patients with GERD [2, 24, 26]. In this
case, the method makes it possible to differenti-
ate GERD and similar motility disorders in clini-
cal manifestations, as well as to assess the motor
function of the esophagus, including the reserve
of contractility of the esophagus using functional
tests, which is necessary when assessing the risks
of surgical intervention and choosing a particular
surgical method [36].

In the laboratory of functional research meth-
ods in gastroenterology of the A.I. Yevdokimov
Moscow State University of Medicine and
Dentistry, a study was performed to analize the
parameters of daily pH-impedance and high-reso-
lution esophageal manometry in patients with BE
while taking antisecretory drugs. The first stage
of the study was published in 2021 [27].

The aim of the study — to identify predictors
of insufficient efficacy of PPIs in patients with
BE, based on the results of the parameters of daily
pH-impedance and high-resolution esophageal ma-
nometry.

Materials and methods

Research design

A prospective single-center study on the back-
ground of drug intervention.

The study involved male or female patients aged
27 to 72 years with histologically verified intes-
tinal metaplasia, taking PPIs as basic therapy for
3 months to 1.5 years. The length of the BE seg-
ment, according to endoscopic data, exceeded 1 cm.
Patients with dysplasia of varying degrees were not
included in the study.

Conditions of the event

The study was conducted on the basis of the
Laboratory of functional research methods in gas-
troenterology of the A.I. Yevdokimov Moscow
State University of Medicine and Dentistry in the
Department of Gastroenterology and Palliative
Therapy of the private healthcare institution
Central Clinical Hospital RZD-Medicine and in the
Moscow Clinical Scientific and Practical Center
named after A. S. Loginov.

Description of medical intervention

All patients signed an informed consent form
for daily pH-impedance and high-resolution esoph-
ageal manometry. To perform the daily pH-imped-
ance, an outpatient pH-recorder Ohmega (Medical
Measurement Systems, The Netherlands) and dis-
posable pH-impedance catheters for adults with
6 impedance channels and 2 pH channels (MMS-
6Z2P-A02) were used, one of which was posi-
tioned in the stomach, the second 5 cm above the
LES. High-resolution esophageal manometry was
performed using a solid-state 36-channel catheter,
and the data obtained were analyzed using special-
ized software Medical Measurement Systems, The
Netherlands. The manometric study was conducted
against the background of the exclusion of drugs that
can affect the motility of the esophagus. The standard
method of manometry was used with 10 swallows of
water of 5 ml in the patient’s supine position.

The main outcome of the study

The features of acidification and motility of the
esophagus were studied in patients with BE on the
background of taking PPIs. In the final analysis,
patients were divided into 2 groups depending on
the effect of antisecretory therapy, determined both
by clinical data and by the percentage of time with
pH <4 in the esophagus per day (acid exposure time,
AET).
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Methods of registering outcomes

According to the purpose of the study, in the
presented groups of patients, such indicators of
daily pH-impedance as AET, the total number of
refluxes, as well as the number of acidic (with pH
<4) and non-acidic (with pH > 4) refluxes were
evaluated comparatively.

One of the main indicators of pH-impedance is
AET. According to the Lyon Consensus, at a val-
ue of < 4 %, this indicator is considered reliably
normal, and at a value of > 6 %, it is reliably
pathological. All values in the range of 4—6 % be-
long to the so-called “gray zone”, that is, they are
considered insufficiently convincing [34]. When
evaluating this parameter in patients with BE, we
tended to take values in the range of 4—6 %, rath-
er as a pathological AET due to the greater risk of
progression of changes in the esophageal mucosa
in BE than in other forms of GERD.

The total number of refluxes per day was also
estimated. This parameter is not a key one, but it
plays an additional role in diagnostics. The Lyon
Consensus defines as a significantly increased dai-
ly number of reflux > 80 episodes, and if they are
< 40 per day, it regards as a physiological number
[34]. Acidic and non-acid reflux was also quan-
tified. Acid reflux is characterized by throwing
stomach contents into the esophagus with a pH
< 4, non-acid reflux — with a pH > 4.

The study included high-resolution esophageal
manometry with an assessment of the structure
(presence or absence of HH) and the function of
the esophago-gastric junction (EGJ) (presence or
absence of hypotension of the LES), as well as
the motility of the thoracic esophagus (presence or
absence of peristalsis disorders). The manometric
data were interpreted according to the criteria of
the Chicago Classification of Motor Disorders 3.0
(2015) [37].

To assess the presence or absence of HH, the
structure of the EGJ was evaluated. High-resolution
manometry makes it possible to visualize both com-
ponents of EGJ, namely the LES and the crura di-
aphragm (CD), which form the resting pressure of
EGJ and act as a single locking mechanism prevent-
ing gastroesophageal reflux (Fig. 3A). In the case
when a single pressure zone of the LES and CD
(I morphological type of EGJ) is visualized, the HH
is missing. When there is a separation of the pres-
sure zones of the LES and CD in the area of EGJ,
we can talk about the presence of HH (II and III
morphological types of EGJ) [38] (Fig. 3B).

In order to assess the tone of the LES, the rest-
ing pressure of the LES is measured in a 30-second
time interval when the patient does not swallow.
The normal values of the resting pressure of the
LES are 10—45 mmHg. The resting pressure of the
LES < 10 mmHg. corresponds to hypotension of the
LES [38] (Fig. 3C).

The peristaltic activity of the thoracic esopha-
gus was manometrically assessed for the presence or
absence of ineffective motility or complete absent
contractility.

Ineffective motility of the esophagus is diag-
nosed when more than 50 % of swallows are inef-
fective. This is estimated primarily on the basis of
such an indicator as the distal contricticle integral
(DCI). DCI is a pressure (mmHg), which is created
by the wall of the thoracic esophagus distal to the
transition zone in 1s of time on a section of 1 cm
long. The pressure from 20 mmHg is taken into
account on the pressure scale up to the maximum.
Normal DCI values are 450—8000 mmHgxcmxs.
In the case when 50 % of swallows are represent-
ed by either failed peristalsis (DCI < 100 mmH-
gxcmxs), or weak (DCI 100—450 mmHgxcmxc)
the presence of ineffective motility skills is ascer-
tained [38] (Fig. 4B).

In patients whose manometric data show no
signs of esophageal contractions in 100 % of swal-
lows (DCI < 100 mmHgxcmxc) with normal relax-
ation of the LES, the absent contractility is noted
[38] (Fig. 4C).

Ethical expertise

The study was conducted in accordance with the
principles of the Helsinki Declaration of the World
Medical Association. The protocol of this study was
approved by the Interuniversity Ethics Committee
(Protocol No. 04-19). Each patient received de-
tailed information about the study and signed an
informed consent to participate in the study.

Statistical analysis

Statistical processing was carried out using spe-
cialized software MedCalc 20.014 (Belgium) in
the Microsoft Windows 11 environment (USA).
The data is presented in the form of an arithme-
tic mean or median and a 95 % confidence interval
(CI). Statistical hypotheses were tested using the
nonparametric Mann — Whitney U-test and the
parametric Fisher test. The results obtained were
regarded as reliable at p < 0.05.

Results

The main results of the study and their
discussion

The study included 52 patients with verified BE
without dysplasia, including 34 men and 18 wom-
en. The average age of the patients included in the
final analysis was 48.0 years (95 % CI 41.5-52.0)
(Table 1). All examined patients received PPIs as
basic therapy.

It is worth noting that according to anamnestic
data, 8 (15 %) of 52 patients have never experienced
symptoms of GERD, and the diagnosis of BE was
established when performing a planned endoscopic
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LES +CD

Fig. 3. High-resolution manometry. Esophago-gastric junction (EGJ). UES — upper esophageal sphincter; LES —
lower esophageal sphincter; CD — crura diaphragm. A — normal structure of EGJ. The EGJ is represented by
a single pressure zone, including the LES and CD; B — violation of the structure of EGJ. EG]J is represented
by two pressure zones: the upper one is the pressure of the LES, the lower one is the pressure of the CD, which
corresponds to a hiatal hernia; C — hypotension of LES. The LES resting pressure is 4 mmHg (norm 10—
45 mmHg).

Own data of the Laboratory of functional research methods in gastroenterology.

Puc. 3. Manomerpust Bbicokoro pasperuenus. [Tumesoano-xenynounpiii nepexoa (IKITD). UES — Bepxuuil nuiie-
BoaHbI chunkrep; LES — mmwkunit numesognstii chunkrep; CD — HOXKN quadparMbl. A — HOPMaJIbHAS CTPYK-
typa IIKIIL. IIJKII npeacrasien eanHoii 30HO# gaBienus, Biovatonieit LES u CD; B — napymienne cTpyKTypbl
ITOKII. IIPKIT mpeacraByieH ABYMSI 30HAMHU JaBJeHUs: BepxXHsas — paasienune LES, mwkuas — pasmenwe CD, uto
COOTBETCTBYET TPBIXKE MHUIIEeBOJHOTO oTBepcTus auacdparmel; C — runortonns LES. /laBaenue moxos LES 4 MM pr.
cr. (nopma 10—45 MM pr.cr.)

Cobcmeennvie dannvie Jlabopamopuu ynkyuonarvivLx Memooos ucciedosanus 6 zacmpoanmepoozuu MIMCY
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examination either as part of a medical examination
or for other reasons.

Based on the results of daily pH-impedance pa-
tients were differentiated into two groups depending
on the adequacy of the acid-suppressive effect of PPIs.
AET was used as an instrumental criterion for evaluat-
ing the effectiveness of PPIs: up to 4 % — adequate
antisecretory response (group 1), above 4 % — insuf-
ficient antisecretory response (group 2) (Fig. 5).

According to the results of daily pH-impedance,
AET was 0.5297 % (95 % CI 0.2210—0.8384) in pa-
tients of group 1 and 7.84 % (95 % CI 5.2634—
10.4166) in group 2 (Fig. 6).

Group 1 included 37 patients with an adequate
response to PPI therapy, group 2 consisted of 15 pa-
tients with insufficient effect of antisecretory thera-
py, which required its correction. It should be noted
that out of 52 patients, 10 people (19 %) noted the
presence of complaints, despite taking antisecretory
drugs. At the same time, in group 1, where PPIs
were effective out of 37 patients, symptoms were
present in 6, in group 2 with insufficient acid sup-
pression in 4 patients (Table 2). Thus, it was found
that the absence of clinical manifestations does not
always indicate sufficient acid suppression, and at

the same time, with adequate antisecretory the effect
of PPIs in patients may persist complaints.

The total number of reflux averaged 55 in the
group 1 of patients and 106 in the group 2. The av-
erage number of acid reflux in group 1 was 5.6757
(95 % CI 2.8827—8.4686), in group 2 patients —
48.5333 (95 % CI 34.8626—62.2041) (Fig. 7). The
average number of non-acid reflux was also higher in
group 2 patients and averaged 58, then as in group
1, this indicator was 47. Thus, in patients who ad-
equately responded to PPI therapy, compared with
patients with insufficient response, there is not only
a naturally smaller number of acid reflux, but also
non-acid reflux, and consequently, the total number
of stomach contents thrown into the esophagus.

It is known that the composition of the reflux
may include not only hydrochloric acid, but also du-
odenal contents, represented by bile acids, trypsin
and lysolycetin, which can have a synergistic effect
on the mucous membrane of the esophagus, damag-
ing it. With such mixed refluxes, PPIs have a clin-
ical effect not only due to the suppression of acid
production itself, but also due to a decrease in the
amount of gastric secretions, which reduces the vol-
ume of reflux [3, 39].
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Fig. 4. High-resolution manometry. Motility of the thoracic esophagus. UES — upper esophageal sphincter;
LES — lower esophageal sphincter; DCI — distal contricticle integral. A — normal motility: DCI —
2769 mmxHgemxsec (norm 450—8000 mmHgxcmxsec); B — ineffective motility: DCI — 360 mmHgxcmxsec
(norm 450—8000 mmHgxcmxsec) — weak peristalsis; C — absent contractility: DCI — 0 mmHgxcmxsec (norm
450—8000 mmHgxcmxsec)

Own data of the Laboratory of functional research methods in gastroenterology.

Puc. 4. Manomerpusi Bbicokoro paspetnienns. Mortopuka rpynHoro oraena nuiieBoga. UES — Bepxumii mnuiie-
Bogubiii chuakrep; LES — mwxauil numesognbiii chuakrep; DCI — uHTerpasbHas COKPATUMOCTb JUCTATBHOTO
cerMenTa. A — HopMazbHas Motopuka: DCI — 2769 MM pr. cr.xcmxcek (Hopma 450—8000 MM PT. CT.XCMXCEK);
B — Haddekrusnas moropuka: DCI — 360 MM pr. cT.XcMxcek — ociabienHast nepucraibtuka; C — oTCyTCTBUE
cokparumoct: DCI — 0 MM pT.cT.XCcMXCeK

Cobcmesennvie dannvie JTabopamopuu pyHKYUOHAILHOIY MeMOO06 UCCIeD06aANUs 6 eacmpodnmeporozuu MTMCY
um. A.U. Esdoxumosa.

Table 1. Distribution of patients by age and gender
Tabauya 1. Pacupeaenenue NanueHToOB 110 BO3PACTY M TIOJLY

Group Absolute number, n Men, n (%) Women, n (%) Age (95 % CI), years
Ipyima A6comoTHoe uncao, n | Myskuunbt, n (%) | Kemmunbr, 7 (%) Bospacr (95 % JAWN), ner
nE 52 34 (65.38) 18 (34.62) 48.0 (41.5-52.0)

Note. BE — Barrett’s esophagus; n — number of patients; CI — confidence interval.
IIpumeuanue. I1b — numeBox Bappera; n — kosmvectBo nanuenTos; IV — noBepurtesbHbINT MHTEPBAJI.

However, in conditions of acid suppression,
non-acid reflux can be the reason for the persistence
of complaints. Thus, according to pH-impedance, in
6 patients of group 1, symptoms were associated with
refluxes with pH > 4, which required the addition of
drugs from other groups to the treatment.

In 15 patients with BE, the effect of taking PPIs
was insufficient (group 2). One of the main reasons
for the insufficient effectiveness of PPI may be the
violation of medical recommendations by patients for
various reasons. The ineffectiveness of treatment is
often associated with improper administration and
non-compliance with the dose of PPIs and the timing
of therapy [3, 40].

Five patients out of 15 in group 2 were recom-
mended a half dose of PPIs, 6 patients did not follow
the medication regimen, explaining this by a decrease
in motivation to follow medical recommendations in
the absence of symptoms, 4 patients took PPIs of old

generations that did not provide full blocking of hy-
drochloric acid production (both by prescription of
the attending physician, and independently changing
the drug from a new one generations for economic
reasons). Four patients of group 2 had complaints
of burning behind the sternum while taking PPIs.
According to the results of daily pH-impedance, a
convincing association of symptoms with acid reflux
was revealed. Antisecretory therapy was adjusted for
all patients of group 2.

Special attention should be paid to patients with
BE from group 2 who had no clinical manifestations,
despite the insufficient effect of acid-suppressive
treatment. Thus, the absence of GERD symptoms
against the background of acid-suppressing therapy
is not an absolute criterion for the effectiveness of
PPIs for patients with BE.

A number of studies show that some patients with
BE may have unexpressed GERD symptoms, and
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Fig. 5. General view of the daily pH-impedance. A. Inadequate acid suppression: 1 — impedance channels; 2 —
pH curve of the esophagus: numerous decreases in pH < 4 (acid reflux), AET is 7.3 %; 3 — pH curve of the
stomach: PPIs does not provide adequate acid suppression (time with pH < 4 in the stomach 44 %); 4 — diary
panel, where a red circle marks the reception of PPIs; B. Adequate acid suppression: 1 — impedance channels;
2 — pH curve of the esophagus: episodes of pH decrease < 4 (acid reflux) are not observed, AET is 0.1 %; 3 — pH
curve of the stomach: PPIs provides adequate acid suppression (time with pH < 4 in stomach 2.5 %); 4 — diary
panel, where a red circle marks the reception of PPIs

Own data of the Laboratory of functional research methods in gastroenterology.

Puc. 5. O6mwuit Buzx cyrounoii pH-ummegancrpammor: A. HeazsexkBaTHas kuciaotocynpeccusi: 1 — nuMIegaHc-KaHATbI;
2 — pH-xpuBas muieBoja: MHOrourcaeHuble camkerns yposusa pH < 4 (kucsbie peduiokcest), pems ¢ pH B nuie-
Bojie < 4 3a cytku 7,3 %; 3 — pH-xpusas sxeayaka: UIIIT e obecrnieunBaer ajeKBaTHON Kucaotocynpeccun (Bpemst
¢ pH < 4 B kenyake 44 %); 4 — JHEBHUKOBas NaHeNb, Ie KPACHBIM KPysKKoM orMeden npuem WIIIT; B. Axexsar-
Hast Kucjorocynpeccusi: 1 — uMneganc-kanaibl; 2 — pH-kpuBas nmineBoja: anu30J0B cHUKeHus ypoBHs pH < 4
(kucable peduniokenr) He Habmopaercs, BpeMst ¢ pH B mumesoge < 4 3a cyrku 0,1 %; 3 — pH-xpusas skeaymaka:
WIIIT oGecnieyuBaet agekBaTHyIo Kucaorocynpeccuto (Bpems ¢ pH < 4 B skenyake 2,5 %); 4 — JHEBHUKOBast NaHeJIb,
rjie KpacHbIM KpYs>kKoM oTMeueH npuem MIIIT.

Cobcmeentvle dannvie 1a60PAMOpUL PYHKUUOHATILHBIX MeMOO0E8 UCCAed08aNUsl 6 zacmpoanmepoozuy MTMCY
um. A. 1. Esdoxumosa.
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Fig. 6. Comparative data on the assessment of AET
Puc. 6. CpaBHuUTe IbHBIE JJAHHBIE TI0 OI[eHKe OGIIETO Bpe-
menu ¢ pH < 4 B numesoje

Fig. 7. Comparative data on the assessment of the
number of acid reflux per day
Puc. 7. CpaBHuTEJbHBIE [JaHHBIE M0 OIEHKE KOJMYECTBA
KUCJIBIX PEDIIIOKCOB 3a CYTKH

Table 2. Distribution of patients according to the antisecretory effect of PPIs and the presence

of complaints

Tabauya 2. Pacupeaenenue NalueHToB 110 aHTHCEKpeTopHOMY aeiictBuio WIIIT n Hajmmuuio kanob

Group 1, n = 37
(AET < 4 %)

Ipynma 1, n = 37
(mpouenT Bpemenn ¢ PH < 4 B nmiesose
3a cyTku < 4 %)

Group 2, n = 15
(AET > 4 %)

Ipymma 2, n = 15
(mponenT Bpemenn ¢ PH < 4 B nmmesose
3a CyTKH > 4 %)

Symptoms + Symptoms — Symptoms + Symptoms —
CuMrToMBI + CUMIITOMBI — CuMmToMBI + CUMIITOMBI —
6 (16 %) 31 (84 %) 4 (27 %) 11 (73 %)

Note. n — number of patients.
[TpumevaHue. 7 — KOJUYECTBO TAIIUEHTOB.,

often (40—45 %) there are no complaints at all, even
despite a higher AET [30, 41, 42]. Thus, the absence
of symptoms in a patient with BE does not indicate
the absence of GERD in general, nor of BE, nor
of the effectiveness of antisecretory therapy, since
about half of patients with BE do not experience
symptoms characteristic of GERD even before the
appointment of PPIs [1].

These features of the clinic are explained by the
reduced sensitivity of the receptors of the esophageal
mucosa in patients with BE to reflux. Johnson D.A.
et al. in an early study, it was demonstrated that
the chemoreceptors of the esophageal mucosa in pa-
tients with BE are less sensitive to hydrochloric acid
solution compared to those in patients with ero-
sive esophagitis, which was estimated by the time
of occurrence and severity of pain in response to a

chemical stimulus. [43]. In another study, it was
revealed that patients with BE demonstrated lower
sensitivity of the mechanoreceptors of the esophageal
mucosa when inflating balloons compared to healthy
individuals, patients with other forms of GERD and
patients with functional heartburn [44].

Various concepts have been proposed to explain
the causes of mucosal hyposensitivity in patients
with BE. Thus, M.G. Brandt et al. suggested that
it is the replacement of the normal esophageal epi-
thelium with a specialized cylindrical one that leads
to the protection of sensitive nerve endings of the
esophageal mucosa from sensitization [45]. There
have been suggestions that the reduced sensitivity to
acid perfusion is due to the lower permeability to hy-
drogen ions of the altered esophageal mucosa in pa-
tients with BE [46]. In a study by P.W. Weijenborg
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et al. it has also been shown that patients with BE
are less sensitive to acid than other forms of GERD.
However, the difference in the integrity of the mu-
cous membrane, as the cause of the different sensi-
tivity of the esophagus to acid perfusion, was not
identified [47].

A recent study by C. Lottrup et al. demonstrates
the peculiarities of sensitivity to various stimuli of
the esophageal mucosa in groups with BE and control
persons. The nature of the reaction to mechanical,
thermal, electrical and chemical effects was studied.
In general, the group with BE showed hyposensitiv-
ity to all stimuli, except chemical, compared with
healthy individuals. Sensitivity to acidic effects in
the group with BE was comparatively higher. It is
worth emphasizing that patients with other GERD
phenotypes were not included in the study and a
comparative assessment of sensitivity was not carried
out in them. In addition, in this study, a comparison
was made within the group with BE, where 57 % of
patients had GERD symptoms and 43 % of patients
were asymptomatic. Asymptomatic patients showed
reduced sensitivity to all stimuli compared to those
who had symptoms. Thus, this work showed that
patients with GERD complicated by BE constitute
symptomatic and asymptomatic subgroups demon-
strating different sensory profiles [42].

The age factor may also cause a relatively lower
sensitivity of the esophageal mucosa. In the studies
of R. Fass et al., A. Grade et al. it has been shown
that in patients aged 65 years and older, sensitivity
is lower than in the age group of 50 years and young-
er [48, 49].

According to high-resolution esophageal manom-
etry, disorders of EGJ and motility of the thoracic
esophagus were detected in 35 patients out of 52.
When assessing the structure (presence or absence
of HH) and function (tone of the LES) EGJ disor-
ders were detected in 21 patients out of 52: 13 had
only HH, 2 had hypotension of the LES, 6 patients
had both HH and hypotension of the LES (Fig. 3).
Disorders of the motor function of the thoracic
esophagus were noted in 31 patients out of 52: 21
showed signs of ineffective motility, 10 showed signs
of absent contractility (Fig. 4).

In a number of studies, it has been shown that
disorders of the structure and function of EGJ and
motility of the thoracic esophagus are often found in
patients with BE and prevail in them compared to
patients suffering from NERD and healthy individ-
uals. Significant differences with the erosive reflux
disease (ERD) group were not revealed [25, 32, 33,
38, 50].

Comparative analysis of groups 1 and 2 showed
that disorders of the structure and/or function of
EGJ were detected in 27 % of patients in group 1 and
73 % of patients in group 2.

The LES tone in group 1 patients was significant-
ly higher (27.75 mmHg, 95 % CI 23.8122—31.7013)

compared with patients in group 2 (14.67 mmHg,
95 % CI 9.1579—-20.1754) (Fig. 8).

When comparing the frequency of occurrence of
motor disorders from the thoracic esophagus, these
are determined in 62 % of patients of group 1 and in
53 % of patients of group 2.

It is worth noting that in group 2 of patients,
5 patients had only HH, 2 patients had a combina-
tion of HH and hypotension of the LES, 4 had only
disorders of the motility of the thoracic esophagus
(ineffective motility in 3 cases and absent con-
tractility in 1 case), 1 patient had a combination
of hypotension of the LES and ineffective motil-
ity and 3 disorders of the motility of the thorac-
ic esophagus (ineffective motility in 1 case, ab-
sent contractility in 2 cases) in combination with
HH and hypotension of the LES (Fig. 9). Also,
11 out of 15 patients in this group had no symp-
toms against the background of inadequate action
of PPIs, which could potentially cause a higher
risk of progression of BE both due to a combina-
tion of factors aggravating the course of the dis-
ease (increased acid exposure in the esophagus,
disorders of the structure and function of EGJ,
disorders of the motility of the thoracic esoph-
agus), and due to the absence of symptoms in
conditions of ineffective acid suppression. This
may be mistakenly assessed as a satisfactory ef-
fect and lead to untimely correction of treatment
[51, 52].

Conclusion

GERD is currently one of the most frequent
diagnoses in gastroenterological practice. BE is a
complication of GERD that increases the risk of a
sequential transformation from intestinal metapla-
sia without dysplasia to low and high degree dys-
plasia and eventually to EAC. This makes it neces-
sary to conduct adequate diagnostics and improve
the effectiveness of drug treatment of GERD in
general and patients with BE in particular, which
improves the quality and life expectancy of pa-
tients.

The main role in determining individual pat-
terns of esophageal acidification and motor char-
acteristics is played by functional research meth-
ods such as daily pH-impedance measurement and
high-resolution esophageal manometry.

In the framework of this study, predictors of the
insufficient effectiveness of PPIs in patients with
BE were studied based on the parameters of dai-
ly pH-impedance and high-resolution esophageal
manometry. It has been shown that a number of
patients with BE have insufficient pharmacolog-
ical efficacy of antisecretory therapy even in the
absence of clinical symptoms of GERD. In addi-
tion, according to pH-impedance, it was noted that
with effective acid suppression, the persistence of
complaints may be due to non-acid reflux, which
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may also require correction of treatment by addi-
tional prescribing of drugs of other groups or per-
forming fundoplication. When analyzing the data
N obtained during high-resolution esophageal manom-
etry, it was not possible to identify significant dif-
- ferences in the frequency of motor disorders between
groups with the effectiveness of PPIs and with their
unsatisfactory effect in our study. However, signifi-
cantly more frequent registration of violations of the
structure and/or function of EGJ was found in the
group with insufficient effectiveness of antisecretory
therapy. Thus, predictors of insufficiently effective
therapy of patients with BE are both insufficient
pharmacological action of the PPIs themselves, and
motor disorders causing non-acidic gastroesophage-
5| | | al refluxes, reduced esophageal clearance, which in
Group 1 Group 2 turn can.s.upport the patient’s symptoms and affect
pynna 1 pynna 2 the condition of the esophageal mucosa.

Based on the research work carried out, it was
revealed that patients with BE are heterogeneous
and, with general principles of management, re-
quire a differentiated approach to treatment. A per-
sonalized approach, based, among other things,
on pH-impedance and esophageal manometry data,

351 p=0,0004

30

25

15

Tone of the LES, mmHg
Touyc HIIC, Mm pT.CcT.

10

Fig. 8. Comparative data on the tone of the lower
esophageal sphincter in the study groups

Puc. 8. CpaBHHUTE/NbHbIE JaHHBIE TI0 TOHYCY HUKHETO ITH-
EBOTHOTO C(PUHKTEPA B MCCJIEAYEMbBIX IPYIITaxX

Fig. 9. High-resolution manometry. A combination of hypotension of the LES, the presence of HH and ineffective
motility. UES — the upper esophageal sphincter. LES — lower esophageal sphincter — resting pressure 8 mmHg
(norm 10—45 mmHg); CD — crura diaphragm. The divergence of the pressure zones created by the LES and CD,
which corresponds to a heatal hernia 2.3 cm. DCI — distal contractical integral — 172 mmHgxcmxsec (norm
450—8000 mmHgxcmxsec) — weak peristalsis.

Own data of the Laboratory of functional research methods in gastroenterology.

Puc. 9. Manomerpus Bbicokoro paspenienus. CouyeraHne TUIOTOHUHM HIXKHETO TIHIIEBOJHOTO CQWHKTEpa, HaJH-
YW TPBDKM THIIEBOJHOTO OTBepcTHsl auadparmel n HeaddektnsHoi Motopukn. UES — BepXHUIT NMUIIEBOIHBII
chunkrep. LES — HwkHuil nuimesoanbiii cunkrep — aapiaexue nokos 8 MM pr. cr. (Hopma 10—45 MM pr. cr.);
CD — noxku amadparmel. Pacxoxkaenne 3oH gaBienus, co3naBaeMbix HIIC m H/I, yTo cOOTBETCTBYET TPBIKE TTH-
1meBoiHoro orBepctust auadparmer 2,3 cM. DCI — wHTerpasbHas COKpAaTHMOCTh ANCTAJILHOTO cerMeHTa — 172 MM
pr. cr.xemxcek (Hopma 450—8000 MM pT. cT.XcMXceK) — ocaab/eHHass IepUCTaJbTHKA.

Cobcmeenvle dannvie 1a60PAMOPUL PYHKUUOHATLHBIX MeMOO0E8 UCCAeD08aNUsl 6 zacmpoanmepoozuy MTMCY
um. A.U. Eedoxumosa.
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Ceenennst 06 aBTopax

Maes Uropp BeHnaMuHOBHY — JOKTOpP MEMIIMHCKUX HAyK, aKa-
nemuk PAH, npodeccop, saBemytommii kadenpoii mporeneBTn-
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