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A B STRACT    
BACKGROUND: Gastroesophageal reflux disease (GERD) is one of the most common gastric pathologies. Recently, 
there has been a growing interest in the healing effects of mineral waters (MW).
METHODS: Ninety patients with GERD were under observation. The study used the following methods: anamnestic, 
clinical, studies of biochemical blood parameters, ultrasonographic studies of the digestive system, fibroesophagogas-
troduodenoscopy with intragastric pH-metric. After preliminary research, all patients were randomly divided into three 
groups of 30 people. The control group (group 1) who were prescribed a basic treatment complex-dietary and proton 
pump inhibitor group drugs. Patients of group 2 in addition to the standard course of treatment received boric highly 
mineralized bicarbonate sodium water. Patients of group 3 in addition to the basic therapy were prescribed an internal 
course treatment of highly mineralized sulfate-bicarbonate sodium-magnesium water.
RESULTS: The use of the basic complex of treatment for a month in control group did not lead to a significant level-
ing of signs of dyspeptic and asthenic syndromes. The use of boron highly mineralized sodium bicarbonate water led 
to a significant leveling of signs of abdominal pain and dyspeptic syndromes, improvement of acid-forming function of 
the stomach, but no reliable dynamics were observed in eliminating signs of cytolytic, mesenchymal inflammatory and 
cholestatic syndromes. Application of highly mineralized sulfate-hydrocarbonate sodium magnesium water improves the 
elimination of dyspepsia and pain syndromes, normalization of the functional state of the liver.
CONCLUSIONS: The obtained data confirm the prospects of using highly mineralized mineral waters in the complex 
treatment of GERD patients.
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There are many definitions of gastroesophage-
al reflux disease (GERD), but their common 

essence is defined in the recommendations of 

the Montreal Consensus in 2006, where GERD 
is defined as a condition that develops when the 
reflux of the stomach contents causes “alarming” 
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are not well understood.11, 12 The appearance of 
GER is promoted by various factors leading to 
an increase in intra-abdominal and intra-gastric 
pressure. It has been proven that the severity of 
the inflammatory process in the mucous mem-
brane of the esophagus in patients with erosive 
GERD correlates with markers of obesity, both 
visceral and general.

Among other risk factors for GERD, there is a 
sufficient list of drugs that can provoke and ag-
gravate gastroesophageal reflux. Among these 
drugs, which are most often taken by elderly pa-
tients, antispasmodics, β-blockers, sedatives and 
hypnotics (especially benzodiazepines), nitrates, 
theophylline, calcium antagonists and nonsteroi-
dal anti-inflammatory drugs are particularly dan-
gerous.13, 14 One of the mechanisms for the oc-
currence of postprandial reflux and heartburn is 
a violation of the motor function of the stomach, 
resulting in the formation of a layer (“pond”) of 
the acid immediately near the cardia, called the 
“acid pocket”. After eating, the buffer properties 
of food should reduce the acidity of gastric con-
tents. The paradox is that the upper part of the 
chyme in the area of the bottom of the stomach 
has a pH value of 1.6-1.7 units, pH, that is, corre-
sponding to high acidity, and the contents of the 
stomach in the distal part has a pH>4.4 units, pH, 
indicating a lower acidity of chyme. The post-
prandial “acid pocket” can persist for 2 hours af-
ter a meal, being a reservoir for acid GER in both 
healthy people and GERD patients. However, 
in patients with GERD, the “acid pocket” is en-
larged and may be located above the diaphragm 
due to the HEO, which increases the severity of 
gastroesophageal reflux.

Under the influence of the pathological GER 
the esophagus may cause a variety of symptoms 
and lesions of symptoms and damage may oc-
cur (esophagitis, erosion, and strictures of the 
esophagus, Barrett’s esophagus, adenocarcinoma 
of the esophagus), which depend on:

•  the composition of refluxate (hydrochloric 
acid, pepsin, bile acids, lysocetin, pancreatic en-
zymes);

•  the duration of the effects of reflux on the 
esophagus;

•  state of resistance of the esophageal mucosa.
Reduced resistance of the esophageal mucosa 

symptoms and/or complications.1, 2 Currently, 
GERD is one of the most common pathologies 
in the structure of acid-related diseases. The in-
cidence of GERD in the world is 5 per 1 thou-
sand people per year.3, 4 In Europe and the United 
States, the disease is diagnosed in 10-40% of the 
adult population and this upward trend is con-
stantly increasing.5-8 There are two main forms 
of GERD: non-erosive reflux disease (NERD) 
and erosive esophagitis.

The Montreal Classification presents a division 
of the manifestations of GERD into esophageal 
and extraesophageal, as well as the degree of in-
terrelation of associated states and GERD. Treat 
esophageal syndromes: symptomatic (classical 
reflux syndrome, chest pain syndrome associ-
ated with reflux) and syndromes indicating dam-
age to the esophagus (reflux esophagitis, reflux 
stricture, Barrett’s esophagus, esophageal ad-
enocarcinoma). Extraesophageal syndromes in-
clude syndromes with proven causal connection 
with reflux: cough syndrome, laryngitis, asthma, 
dental erosion. As well as syndromes that have 
a probable association: pharyngitis, sinusitis, re-
current inflammation of the middle ear.9

Heartburn is considered one of the most 
characteristic symptoms of this disease. In the 
mechanism of its development, there is patho-
logical gastroesophageal reflux (GER), which 
is a high frequency and/or duration of episodes 
of throwing acidic contents of the stomach into 
the esophagus.10 This contributes to dysfunction 
of the lower esophageal sphincter (failure of the 
locking mechanism of the cardia), caused by the 
primary decrease in pressure in the lower esoph-
ageal sphincter (LES), as well as hernias of the 
esophagus aperture of the diaphragm (HEAD), 
which leads to an increase in the number of epi-
sodes of transient relaxation for its full or partial 
destructuring.

The development of HEAD disrupts the func-
tioning of the antireflux mechanism. The fre-
quency of detecting HEAD in the population 
ranges from 3% to 33%, and in the elderly, it 
reaches 50%. In general, a decrease in LES tone 
and an increase in cases of an insufficient ob-
structive function of LES are detected in 80% of 
patients with GERD. However, the mechanisms 
of their occurrence in the pathogenesis of GERD 
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patients with GERD and patients with NERD. 
At the same time, cross-symptoms were more 
common in patients with NERD than in patients 
with reflux esophagitis, respectively, 74.3% and 
10.5%.

In the analysis of literature on the prevalence 
of dyspeptic symptoms in patients with GERD 
(based on 2057 studies), the authors conclude 
that in patients with nonerosive GERD, there is 
a more frequent prevalence of dyspepsia symp-
toms and a weaker response to therapy with 
proton pump inhibitors (PPI) compared with pa-
tients with erosive esophagitis (level of evidence 
A).20 In another large-scale study, a frequent 
combination of FD, GERD, and irritable bowel 
syndrome with a high prevalence of dyspepsia 
was detected.6

In patients younger than 60 years, GERD was 
found to be more often combined with hepato-
pancreatoduodenal diseases — chronic pan-
creatitis (34%), liver steatosis (22%), duodenal 
ulcer (19%), chronic cholecystitis (17%), which 
also may be accompanied by symptoms of dys-
pepsia.

Increased acidity of gastric contents and a 
long-existing “acid pocket” lead not only to the 
development of heartburn but also to the appear-
ance of symptoms of dyspepsia. Such an overlap 
syndrome is due to the common pathogenetic 
mechanisms: the presence of an “acid pocket”, 
an acid-peptic factor, a violation of the motor 
function of the upper gastrointestinal tract, vis-
ceral hypersensitivity and the psyche of the pa-
tient.12

Thus, the various dyspeptic symptoms ob-
served in patients with GERD significantly re-
duce their health-related quality of life.

The basis of GERD therapy is the use of an-
tisecretory drugs.21 According to the Genvalsky 
consensus, the most modern and effective today 
are drugs of the proton pump inhibitor group 
(PPI), which are prescribed in standard doses. In 
the presence of stage “A” (Los Angeles Classifi-
cation, 1994), a 4-week course of PPI (esomepra-
zole 40 mg, rabeprazole 20 mg, pantoprazole 40 
mg, etc.) is recommended 30-60 minutes before 
breakfast. With multiple erosions of the esopha-
gus (stage “B” and “D”), as well as with compli-
cations of GERD, the treatment lasts at least 8 

is associated with reactions of oxidative stress in 
the distal esophagus with increased inactivation 
of nitric oxide and a decrease in its cytoprotec-
tive effect on the esophageal mucosa, which con-
tributes to the suppression of anti-inflammatory 
cytokines, enhances apoptosis, and ultimately 
leads to the development of inflammation in its 
mucosa shell.15 The proven relationship in the 
violation of the metabolism of nitric oxide with 
the formation of gastroesophageal refluxes in 
patients with a combined course of GERD and 
hypertension.16

In patients with GERD over 60 years of age, 
arterial hypertension (58.9%) and coronary heart 
disease (41%) dominate in the structure of co-
morbidities, requiring constant use of appropri-
ate drugs.

Increased acidity, bile acids of gastric contents 
and a long-term “acid pocket” lead not only to 
the development of heartburn but also to the ap-
pearance of dyspepsia symptoms, such as heavi-
ness and pain in the epigastral region after eating, 
belching and bloating. Moreover, the character-
istic complaint of functional dyspepsia to epigas-
tric severity after eating is found in patients with 
GERD even more often than its classic symptom, 
heartburn.

For many patients, dyspepsia and GER are 
interrelated.17, 18 As part of a multicenter study 
of MEGRE,19 a higher incidence of concomitant 
symptoms of functional dyspepsia (FD) due to 
impaired kinetic properties of the upper gastroin-
testinal tract in the group of patients with GERD 
was found compared with patients who did not 
meet the criteria for GERD. So, symptoms of 
FD (severity in the epigastric region after eating, 
belching, etc.) were observed in 70% of respon-
dents with symptomatology of GERD and in 
42% of respondents who did not fully meet the 
criteria for GERD. According to the survey, 55% 
of respondents had biliary system diseases, in-
cluding 73% in the group of patients with GERD 
and 34% in the group without GERD. The au-
thors analyzed the results of a survey of more 
than 1000 patients with symptoms of GERD and 
dyspepsia. It has been established that the cross-
over between GERD and FD reached 30-40%.

When examining 2388 patients Y.W. Noh et 
al., Showed that signs of FD were found in both 
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have a more pronounced damaging effect at neu-
tral and weakly alkaline pH.26, 27

With mixed reflux, PPI therapy leads to the 
prevalence of unconjugated BA over conjugat-
ed, and long-term secretory therapy can lead to 
metaplasia and epithelial dysplasia.

It was established that pathological reflux-
ate containing pepsin, trypsin, hydrochloric 
acid, has a stimulating effect on epithelial cells, 
which leads to the production of proinflamma-
tory cytokines: IL-1 B, IL-6, IL-8 and IL-10.28 
The resulting chronic inflammation occurs with 
the involvement of fibroblasts, muscle, immune 
and endothelial cells in the pathological process, 
leading to fibrosis, aggravation of motor disor-
ders of the esophagus and the formation of ad-
enocarcinoma.

Thus, the composition of refluxate plays a role 
in the progression of GERD and the develop-
ment of its complications (Barrett’s esophagus 
and esophageal adenocarcinoma).29

Insufficient effectiveness of antisecretory 
drugs in patients with symptoms of GERD and 
functional dyspepsia is also associated with im-
paired cleansing (“clearance”) of the esophagus 
from the aggressive components of refluxate, in-
creasing the duration of its negative effect on the 
esophagus, increasing the number of transient 
relaxations of the lower esophageal sphincter. 
In addition, the PPIs themselves can weaken the 
motility of the stomach and slow its emptying.

Thus, at present, GERD should be consid-
ered as a disease with complex, multicomponent 
pathogenesis, which is often combined with mul-
tiple comorbidities (functional dyspepsia, obe-
sity, chronic pancreatitis, chronic cholecystitis, 
hypertension, coronary heart disease, etc.), as a 
result of which patients with GERD should be 
comprehensive and individualized.

The above data stimulate the improvement of 
existing and the search for new non-drug tech-
nologies for the treatment of GERD, aimed at 
improving the treatment of primary and concom-
itant diseases of the digestive system, reducing 
the dose and time of medication, thereby reduc-
ing the number of possible complications.

The effect of these non-drug technologies 
when used in the treatment of patients with 
GERD, should consist primarily in the chemical 

weeks. At the same time, maintenance therapy in 
the future with the use of a standard or half-dose 
of PPI ensures remission in 80-90% of patients 
for 1 year.22 On the contrary, with endoscopically 
negative GERD, which in the structure of GERD 
reaches 60-70%, a certain proportion of patients 
do not respond to therapy not only with standard 
but double doses of PPI. However, increasing the 
effectiveness of treatment of GERD with acid-
suppressive drugs by increasing the dosage of 
the drug and the duration of therapy leads to the 
development of adverse events that are caused by 
prolonged acid suppression.23 This is primarily a 
violation of the absorption of calcium, iron, zinc, 
impaired absorption of a number of drugs (L-
thyroxin, theophylline, calcium carbonate, fluco-
nazole, iron preparations), for the assimilation of 
which it is important to maintain physiological 
pH values. Due to prolonged acid suppression, 
the normal microflora of the stomach and intes-
tines may change, infections of the respiratory 
tract and gastrointestinal tract may develop, the 
organism’s immunological reactivity may be dis-
turbed, and the risk of cancer may increase.

For a long time, the main reasons for the re-
fractory course of GERD were: insufficient pa-
tient integrity in treatment (failure to eat and take 
PPI in a timely manner), the presence of “nightly 
acid breakouts,” when the pH in the esophagus is 
<4 units. The pH is more than one hour at night 
and the ability of cytochrome P 450 to metabo-
lize PPI.

Currently, according to a number of au-
thors,24, 25 it has been found that acid suppres-
sive therapy does not eliminate the impaired 
motor-evacuation function of the organs of the 
esophagogastroduodenal and biliary systems, 
the hypersensitivity of the esophagus and the 
damaging, cytotoxic effect on the esophageal 
mucosa of refluxate components, which include 
bile acids (BA), lysolitsetin and pancreatic en-
zymes (trypsin and pancreatic phospholipase). It 
is established that when the pH of the esopha-
gus is from 2.0 to 4.0 units aggressive proper-
ties, potentiated by the destructive action of hy-
drochloric acid, exhibit pepsin, lysole-acetin and 
lysolecithin-conjugated BA. At the same time, 
unconjugated and dihydroxylic acids, as well as 
trypsin, penetrating into the esophageal mucosa, 
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the background of the general nonspecific effect 
of MW (the response of the organism is deter-
mined by its functional state), specific features 
are clearly distinguished due to the difference in 
the chemical composition of MW.36-38

The hydrocarbonate anion (НСО3) in the com-
position of MW affects protein and carbohydrate 
metabolism, has anti-inflammatory action, helps 
to normalize the bile-forming and bile-excret-
ing functions of the biliary system. MW with a 
predominantly hydrocarbonate anion produces 
a clear, acid-neutralizing effect in the stomach, 
has a mild effect in the duodenum. These anions 
promote the absorption of macro- and trace el-
ements, increase the intensity of oxidation-re-
duction processes; enhance urinary excretion of 
the kidneys and promote excretion of the slags. 
Hydrocarbons in the composition of the MW 
determine the effect on the interstitial edema of 
the pancreas associated with a disturbance of the 
outflow of pancreatic secretion due to inflam-
matory changes in the mucous membrane of the 
duodenum that arise when the physiological bal-
ance of the acidic and alkaline digestive secre-
tions with a predominance of acid is disturbed.

The presence of sulfate anions (SO4) in MW 
gives them pronounced “hepatoprotective” prop-
erties expressed in sulfate MW. With their inter-
nal coursework, there is a restoration of pigment 
metabolism, a decrease in signs of a cytolytic 
syndrome, improvement in bile formation and 
bile secretion, restoration of hepatic hemody-
namics, an increased level of metabolism and 
intensity of reparative processes.39, 40 In addition, 
in terms of its therapeutic effects, MW exceeds 
many medications. However, they do not have 
side effects and allergic reactions, overloading 
the patient’s body with chemicals.41, 42

Based on the understanding of the etiopatho-
genetic mechanisms of development and progres-
sion of GERD, the basic concept of the research 
work planned is the introduction of differentiated 
treatment methods with the phased use of boric 
bicarbonate, sulphate-bicarbonate mineral wa-
ters (total mineralization 5-10 g/L), are directed 
s to reduce illness episodes, normalization of the 
acid-forming function of the stomach, the resto-
ration of the functional state hepatopancreatobi-
liary systems that will enhance the effectiveness 

neutralization of hydrochloric acid, the adsorp-
tion of pepsin and bile acids. In addition, they 
should be characterized by a cytoprotective ef-
fect, which is caused by an increase in the con-
tent of prostaglandins in the gastric mucosa, 
stimulation of bicarbonate secretion, and an in-
crease in the production of glycoproteins in the 
gastric mucus.

Such a mechanism of action is owned by nat-
ural healing and preformed physical factors, in 
particular, medicinal mineral waters (MW).30, 31 
The mechanism of action of MW in its inges-
tion is associated primarily with the effect on the 
gastroduodenal hormonal system, leading to the 
formation of fast and long-term adaptive reac-
tions mediating the body’s functioning reserve 
as a whole.32 On the other hand, one of the links 
in the mechanism of the pathogenetic and sano-
genetic action of MW, especially with prolonged 
use, is the accumulation in the body of ions, trace 
elements and biologically active substances, the 
specific action of which manifests itself at the 
system level.33, 34 According to modern concepts, 
an important role in the realization of the action 
of MW when they are used internally is played 
by the structural features of natural MV, which 
are characterized by a high degree of organiza-
tion as an aquatic superstructure with an appro-
priate ratio of free and bound water and structural 
units with an adequate amount of dipole, which 
ensures efficient operation of the mechanisms of 
absorption and transport of the body.35

MW, when used internally by acting on the se-
cretion of gastrointestinal hormones (gastrin, so-
matostatin), helps to restore impaired physiolog-
ical functions as a factor not only local but also 
general effects on the body, causes the inclusion 
of neurohumoral mechanisms of homeostasis. 
The features of adaptive rearrangements of most 
of these hormones correspond to the increase 
after the use of MW functional reserves of the 
enteroinsular axis and serotonin-producing in-
testinal endocrinocytes, which characterizes the 
effect of MW on the state of the intestinal stress-
limiting system, has a regulating effect on restor-
ing the homeostatic balance of the body. So, in 
the implementation of the therapeutic effect of 
MW, the ratio of their specific and nonspecific 
effects on the body is very important against 
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The acid-forming function of the stomach was 
assessed by the method of intragastric pH-metry, 
which was performed in the morning on an emp-
ty stomach. The correct installation of the probe 
was determined by pH. The level of intragastric 
pH was determined in basal conditions, after al-
kaline or stimulation test (bread press).

The average age of patients was (48.2±3.76) 
years. The concomitant pathology of the diges-
tive organs in the patients was as follows: chron-
ic non-calculous cholecystitis in 70 patients 
(77.8±4.38)%, chronic pancreatitis in 45 patients 
(50.0±5.27)%, non-alcoholic fatty liver disease 
in 65 patients (72. 2±4.72)%. Esophagogastro-
duodenal pathology in the form of chronic non-
atrophic gastritis and duodenitis was diagnosed 
in 85 patients (94.4±2.41)%. A significant pro-
portion of patients (44.4±5.24)% had complaints 
characteristic of an asthenic syndrome (general 
weakness, decreased performance, and rapid fa-
tigue). Mostly these were patients with GERD 
with concomitant liver steatosis.

Abdominal pain syndrome in the form of pain 
or severity in the right or left hypochondrium 
was determined in (77.8±4.38)% of patients.

Manifestations of a dyspeptic syndrome in the 
form of belching, nausea, abdominal distention, 
bitter mouth, and burning sensation disturbed 
all patients. An objective examination of pain 
in palpation of the right hypochondrium was in 
(50.0±5.27)% of patients, left hypochondrium in 
(77.8±4.38)%, an epigastric and pyloroduodenal 
segment in (94.4±2.41)% of patients. Hepato-
megaly, mainly due to the left lobe of the liver, 
was determined in (72.2±4.72)% of patients.

The study of blood biochemical parameters 
determined the presence of minimally ex-
pressed cholestasis in 65 (72.2±4.72)% of pa-
tients, which was characterized by increased 
levels of APH, GGT, and direct bilirubin. In 10 
(11.1±3.31)% of patients, an increase in thymol 
level was observed, indicating the presence of 
a mesenchymal-inflammatory reaction in the 
liver. In 65 (72.2±4.72)% of patients, disorders 
of lipid metabolism were identified in the form 
of hypercholesterolemia, hypertriglyceridemia, 
increased atherogenicity, disorders of LDL and 
HDL.

During the ultrasound examination of abdomi-

of the treatment, dose reduction acid-suppressive 
drugs, prevention of progression of inflamma-
tory and erosive changes in the appearance of 
cancer of the esophagus, as well as improve the 
quality of life for patients.

Materials and methods

A total of 90 patients with GERD were under ob-
servation, 40 women, 50 men.

The study used the following methods: anam-
nestic, clinical (gastroenterological examination, 
which assessed the severity of pain, dyspeptic, 
asthenic syndromes), paraclinical methods (stud-
ies of biochemical blood parameters), instru-
mental (ultrasonographic studies of the digestive 
system, fibroesophagogastroduodenoscopy with 
intragastric pH-metric), statistical methods.

The dynamics of the clinical course of GERD 
with concomitant pathology of the digestive 
organs was assessed on the basis of a study of 
the severity of pain, dyspeptic and asthenic syn-
dromes.

The functional state of the liver of patients 
was assessed on the basis of a study of the most 
informative biochemical parameters. Liver pig-
ment function was studied by determining un-
conjugated and conjugated bilirubin using the ki-
netic method (total bilirubin). Enzyme-forming 
liver function was investigated by determining 
the activity of the main enzymes: alanine amino-
transferase (ALT) and aspartate aminotransfer-
ase (AST). The excretory function was assessed 
by the level of alkaline phosphatase (APH) and 
the level of protein metabolism (total protein, al-
bumin). All studies were conducted on the bio-
chemical analyzer “MICROLAB 300”.

Gamma-glutamate transferase (GGT), 
α-amylase level and lipid metabolism (total cho-
lesterol, high-density lipoprotein [HDL], low-
density lipoprotein [LDL]) were determined us-
ing the enzyme-colorimetric method.

Thymol samples were determined by a photo-
metric method on the spectrophotometer “SF-46.”

All patients underwent ultrasonography of 
the abdominal cavity using the apparatus “HD 
3-exp-V2” (Korea).

All patients underwent fibrogastroduodenos-
copy (FGDS) on an empty stomach.
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ment was 21-24 days. The chemical formula of 
boron highly mineralized hydro carbonate so-
dium water “Polyana Kvasova” is the following:

H3BO3 0,195 М10,22 HCO3 90 Cl 10 / 
(NA + K) 95 Ca 4 Mg 1

Patients of group 3 (30 people, 15 men, 15 
women), in addition to the basic therapy, were 
prescribed an internal course treatment of highly 
mineralized sulfate-bicarbonate sodium-magne-
sium water. The amount of water and the tech-
nique of receiving were similar to group 2. The 
chemical formula of highly mineralized sulfate-
hydro carbonate sodium-magnesium water “Do-
nat Mg” is the following:
М13,28 HCO3 90 Cl 10 / (NA + K) 95 Ca 4 Mg 1

Statistical analysis

The results of clinical and laboratory studies 
were processed by conventional means of varia-
tion statistics, the mean absolute and relative val-
ues, their errors, the student’s certainty criterion 
were calculated, the STATEXCEL statistical pro-
gram was used.

Results

Under the influence of the basic medical com-
plex (group 1), no reliable dynamics of leveling 
the clinical signs of dyspeptic and asthenic syn-
dromes were determined (Table I). Also unreli-
able was the dynamics of the severity of objec-
tive clinical signs of the disease. At the end of the 
treatment, with an objective examination, almost 

nal organs, it was found that in 65 (72.2±4.72)% 
of the patients examined, the liver was evenly 
enlarged in size. Ultrasonographic signs of gall-
bladder pathology in the form of thickening of 
the walls of more than 4 mm were noted in 70 
patients (77.8±4.38)%. Signs of chronic pancre-
atitis in the form of diffuse changes and hetero-
geneity of the pancreas structure were diagnosed 
in (50.0±5, 27)% of cases.

The acid-forming function of the stomach 
on an empty stomach at the start of treatment 
corresponded to the values of hypoacidism in 
(44.4±5.24)% of patients, slightly acidic in 
(33.3±4.97)% of patients, moderately acidic in 
(22.2±4.38)% of patients. After the stimulation 
test, pH values corresponded to the value of hy-
poacidism in (55.5±5.24)% of patients, and ab-
solute hyperacidity in (44.4±5.24)% of patients.

After preliminary research, all patients were 
randomly divided into three groups of 30 people.

The control group (group 1) was represented 
by 30 patients (20 men and 10 women) who were 
prescribed a basic treatment complex-dietary and 
proton pump inhibitor group drugs in the stan-
dard dosage: pantoprazole 40 mg in the morning 
30 min before meals for 30 days.

Patients of group 2 (30 people, 15 men, 15 
women) in addition to the standard course of 
treatment received boric highly mineralized bi-
carbonate sodium water. Water was taken inter-
nally in three portions, respectively, 60, 45 and 
30 minutes before meals. The amount of water 
was determined at the rate of 1% of body weight, 
divided into three doses (on average, from 150 
ml to 230 ml per reception). The course of treat-

Table I.—��The dynamics of the subjective signs of the disease in patients suffering from GERD under the influence of 
the basic complex of treatment,%, (M±m).

Complaints Before treatment After treatment Р

Pain in the right hypochondrium 53.3±9.11 46.6±9.05 >0.5
Pain in the epigastrium 86.6±6.21 20.0±7.23 < 0.001
Heartburn 100.0±0.00 90.0±5.48 >0.5
Nausea 83.3±6.80 80.0±7.30 >0.5
Belching 83.3±6.80 80.0±7.30 >0.5
Bitter mouth 53.3±9.11 46.6±9.05 >0.5
Flatulence 53.3±9.11 53.3±9.11 >0.5
Diarrhea 50.0±9.13 46.6±9.05 >0.5
Constipation 53.3±9.11 46.6±9.05 >0.5
General weakness 50.0±9.13 36.6±8.80 >0.5

The magnitude of P was calculated between the indicators before and after treatment.
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the remaining patients (60.0±8.94)% the values 
were slightly acidic and moderately acidic. Af-
ter the stimulation test (grain extraction), the pH 
values corresponding to the value of hypoacid-
ity in 50% of patients, and in the other 50%-to 
the value of absolute hyperacidity. At the end 
of treatment in 50% of patients, the fasting pH 
values corresponded to the value of anacidism, 
in the remaining 50% of patients the value was 
slightly acidic. After the stimulation test, the pH 
values corresponded to the hypoacid value in 25 
(83.33±6.80)% of patients, in 5 (16.67±6.80)% 
of patients-with the value of normal-acidity.

Thus, the use of the basic treatment complex 
for a month in patients with GERD contributed 
to a significant decrease in the acid-forming 
function of the stomach, but did not lead to a 
significant leveling of the signs of dyspeptic 
(P>0.5) and asthenic (P>0.2) syndromes, signs 
of cytolytic (P>0.5), mesenchymal-inflammatory 
(P>0.5), and cholestatic (P>0.5), syndromes, to 
the positive dynamics of the blood lipid spec-
trum, restoration of the echo structure of the 
liver, gallbladder and pancreas.

In patients of group 2, under the influence of 
the treatment complex, there was a significant 
decrease in the severity of clinical signs (Table 
III). This occurred in the form of a decrease in 
dyspeptic and painful abdominal syndromes. 
Also significant was the reduction in the sever-
ity of objective signs of the clinical course of 
the disease (Table III). So, at the end of treat-

all patients remained sore to palpation of the 
right and left hypochondrium, pyloroduodenal 
area, hepatomegaly. The only significant was the 
reduction of pain abdominal syndrome (Table I).

When conducting a biochemical study of 
blood serum after one month from the start of 
treatment in most patients, it was found that 
impaired liver function remained almost un-
changed (Table II). So, in (23.3±7.66)% of pa-
tients, an increase in the level of total bilirubin 
was maintained due to the indirect fraction. In 
(16.6±6.73)% of patients, signs of the cytolytic 
syndrome were identified. A third of the patients 
were diagnosed with cholestasis. Also unreliable 
was the dynamics of the blood lipid spectrum: 
total cholesterol (P>0.2), triglycerides (P>0.5), 
LDL (P>0.2), HDL (P>0.2).

Analysis of the sonographic data did not de-
termine a significant decrease in the pathologi-
cal size of the liver, a decrease in the level of 
increased echogenicity in it, an improvement in 
the passage of the echo signal to the deep layers 
of the liver, a decrease in volume and sediment 
in the gallbladder, a decrease in the inflammatory 
process in the pancreas (P>0.5).

According to FGDS, signs of non-atrophic 
gastritis and duodenitis were observed in 25 pa-
tients (83.3±6.80)%, duodenogastric reflux in 
100% of patients.

The pH indicators on an empty stomach at 
the beginning of treatment in (40.0±8.94)% of 
patients corresponded to the hypoacid value, in 

Table II.—��Dynamics of the functional state of the liver in patients suffering from GERD under the influence of the 
basic complex treatment, (M±m).

Index Before treatment After treatment P

Thymol test, e.u. 4.28±0.44 4.19±0.22 >0.5
Total bilirubin, μmol /L 17.92±2.07 18.04±2.15 >0.5
АlАТ, e./L 38.62±2.31 37.81±2.16 >0.5
АsАТ, e./L 37.79±2.11 36.98±2.14 >0.5
APh, e./L 107.44±6.15 102.39±5.98 >0.5
γGT, e./L 48.33±4.09 40.04±3.75 >0.1
α-amylase, e./L 67.29±5.27 65.98±5.16 >0.5
Total protein, g/L 78.24±4.11 77.19±5.43 >0.5
Total cholesterol, mmol/L 6.72±0.14 6.45±0.12 >0.1
ß-lipoproteins, од. 72.15±2.37 69.11±2.24 >0.2
Triglycerides, mmol/L 2.08±0.13 1.98±0.09 >0.5
Low density lipoproteins, mmol/L 4.26±0.19 3.99±0.14 >0.2
High density lipoproteins, mmol/L 1.58±0.06 1.62±0.07 >0.5
Atherogenic coefficient 4.25±0.33 4.16±0.27 >0.5
The magnitude of P was calculated between the indicators before and after treatment.
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Analysis of the sonographic data did not de-
termine a significant decrease in the pathologi-
cal size of the liver, a decrease in the level of 
increased echogenicity in it, an improvement in 
the passage of the echo signal to the deep layers 
of the liver, a decrease in volume and sediment in 
the gallbladder (P>0.5). Significant was the dy-
namics to reduce the inflammatory process in the 
pancreas (P<0.005).

According to FGDS, signs of non-atrophic 
gastritis and duodenitis were observed in 23 pa-
tients (76.7±7.72)%, duodenogastric reflux in 
100% of patients.

At the end of the treatment course, the pH in-
dicators on an empty stomach in (50.00±9.13)% 
of patients corresponded to the hypoacid value, 
in the remaining patients — (50.00±9.13)% of 
patients — to the values of absolute normoacid.

ment, with an objective examination, almost all 
patients showed a decrease in the manifestations 
of pain during palpation of the epigastrium, left 
hypochondrium, pyloroduodenal area.

When conducting biochemical studies of blood 
serum after a month from the start of treatment in 
the majority of patients in this group, the manifes-
tations of impaired liver function remained almost 
unchanged (Table IV). Thus, in (40.00±8.95)% of 
patients, an increase in the level of total biliru-
bin was maintained due to the indirect fraction. 
Signs of the cytolytic syndrome were identified 
in (20.00±7.30)% of patients. One-third of the 
patients were diagnosed with cholestasis. Also 
unreliable was the dynamics of the blood lipid 
spectrum: the concentration of total cholesterol 
(P>0.1), β-lipoproteins (P>0.2), triglycerides 
(P>0.5), LDL (P>0.2), HDL (P>0.2).

Table III.—��The dynamics of the subjective signs of the disease in patients suffering from GERD under the influence 
of the course intake of boron highly mineralized sodium bicarbonate water,%, (M±m).

Complaints Before treatment After treatment Р

Pain in the right hypochondrium 46.6±9.05 33.3±8.61 >0.5
Pain in the epigastrium 83.3±6.80 20.0±7.23 <0.001
Heartburn 100.0±0.00 50.0±9.13 <0.001
Nausea 83.3±6.80 50.0±9.13 <0.005
Belching 83.3±6.80 66.6±8.61 >0.2
Bitter mouth 53.3±9.11 46.6±9.05 >0.5
Flatulence 53.3±9.11 53.3±9.11 >0.5
Diarrhea 50.0±9.13 46.6±9.05 >0.5
Constipation 53.3±9.11 46.6±9.05 >0.5
General weakness 50.0±9.13 33.3±8.60 >0.5
The magnitude of P was calculated between the indicators before and after treatment.

Table IV.—��Dynamics of the functional state of the liver in patients suffering from GERD under the influence of the 
course intake of boron highly mineralized sodium bicarbonate water,%, (M±m).

Index Before treatment After treatment P

Thymol test, e.u. 4.33±0.42 4.10±0.27 >0.5
Total bilirubin, μmol /L 18.95±2.05 18.00±2.10 >0.5
АlАТ, e./L 39.62±2.35 36.81±2.15 >0.5
АsАТ, e./L 38.72±2.10 36.95±2.12 >0.5
APh, e./L 105.40±6.10 100.35±5.95 >0.5
γGT, e./L 48.35±4.05 40.00±3.72 >0.1
α-amylase, e./L 67.25±5.25 60.90±5.10 >0.1
Total protein, g/L 77.24±4.10 77.18±5.40 >0.5
Total cholesterol, mmol/L 6.70±0.12 6.45±0.10 >0.1
ß-lipoproteins, e. 71.15±2.35 68.11±2.24 >0.2
Triglycerides, mmol/L 2.05±0.15 1.97±0.09 >0.5
Low density lipoproteins, mmol/L 4.23±0.14 3.99±0.14 >0.2
High density lipoproteins, mmol/L 1.57±0.05 1.62±0.07 >0.5
Atherogenic coefficient 4.22±0.33 4.15±0.27 >0.5
The magnitude of P was calculated between the indicators before and after treatment.
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tions of a dyspeptic syndrome (P<0.001), such 
as heartburn, nausea, sour belching, and bitter 
taste in the mouth. Periodic short-term pain of 
low intensity in the area of the epigastrium and 
right hypochondrium was disturbed only by 
6.66%, although the objective manifestations of 
the pathological process, namely, palpation pain 
in the epigastric and pyloroduodenal regions re-
mained in 26.66% of people (Table V).

On the part of the biochemical indicators of the 
functional state of the liver (Table VI), there was 
a significant decrease in the concentration of total 
bilirubin (P<0.05) and a tendency to leveling cho-
lestasis in the form of a decrease in the concentra-
tion of GGT and alkaline phosphatase (P>0.05).

A significant therapeutic effect was observed 
on the dynamics of the decrease in the activity of 
aminotransferases (P<0.005).

Positive changes in the blood lipid spectrum 

After the stimulation test (grain extraction), 
the pH values corresponding to the hypoacid-
ity value in 2 (6.67±4.55)% of patients, and in 
other (93.33±4.55)% of patients, with the value 
of normal-acidity.

Thus, the internal intake of boron highly min-
eralized sodium bicarbonate water for one month 
in patients with GERD led to a reliable leveling 
of signs of abdominal pain (P<0.001) and dys-
peptic (P<0.001) syndromes, normalization of 
the acid-forming function of the stomach. At the 
same time, reliable dynamics in the elimination 
of signs of cytolytic (P>0.5), mesenchymal-in-
flammatory (P>0.5) and cholestatic (P>0.5), syn-
dromes, significant changes in the lipid spectrum 
of the blood, restoration of liver echostructure, 
the gallbladder was not observed.

In group 3 after treatment, patients were al-
most not disturbed by the subjective manifesta-

Table V.—��The dynamics of the subjective signs of the disease in patients suffering from GERD under the influence of 
the course intake of highly mineralized sulphate-bicarbonate sodium-magnesium mineral water,%, (M±m).

Complaints Before treatment After treatment Р

Pain in the right hypochondrium 43.3±9.05 16.6±6.80 <0.005
Pain in the epigastrium 60.0±8.94 0±0 <0.001
Heartburn 63.3±8.79 6.6±4.55 <0.001
Nausea 30.0±8.37 6.6±4.55 <0.05
Belching 30.0±8.37 0±0 <0.05
Bitter mouth 33.3±8.61 10.0±5.47 <0.05
Flatulence 23.3±7.72 16.6±6.80 >0.05
Diarrhea 10.0±5.47 2. 6±4.55 >0.05
Constipation 33.3±8.61 0±0 <0.001
The magnitude of P was calculated between the indicators before and after treatment.

Table VI.—��Dynamics of the functional state of the liver in patients suffering from GERD under the influence of the 
course intake of highly mineralized sulphate-bicarbonate sodium-magnesium mineral water,%, (M±m).

Index Before treatment After treatment Р

Total bilirubin, μmol /L 24.33±2.45 16.87±2.16 <0.05
APh, e./L 148.34±5.23 129.62±5.49 >0.05
γGT, e./L 59.23±5.63 42.48±5.20 >0.05
АlАТ, e./L 1.12±0.08 0.72±0.09 <0.05
АsАТ, e./L 0.78±0.05 0.48±0.06 <0.005
α-amylase, e./L 129.49±5.26 80.59±4.43 <0.02
Total protein, g/L 71.78±4.40 74.9±4.27 <0.5
Total cholesterol, mmol/L 6.24±0.31 5.28±0.26 <0.05
ß-lipoproteins, e. 64.06±3.85 57.37±2.42 >0.05
Triglycerides, mmol/L 2.23±0.11 2.02±0.09 >0.05
Low density lipoproteins, mmol/L 4.22±0.29 3.15±0.24 <0.02
High density lipoproteins, mmol/L 1.43±0.22 1.51±0.19 <0.1
Atherogenic coefficient 3.32±0.23 2.68±0.21 >0.05

The magnitude of P was calculated between the indicators before and after treatment.
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Conclusions

At the end of treatment, the use of the basic com-
plex of treatment for a month in patients with 
GERD did not lead to a significant levelling of 
signs of dyspeptic (P>0.5) and asthenic (P>0.2) 
syndromes, signs of cytolytic (P>0.5), mesen-
chymal-inflammatory (P>0.5), and cholestatic 
(P>0.5), syndromes, significant dynamics from 
the lipid blood spectrum, recovery of the echo 
structure of the liver, gall bladder and pancreas.

The use of boron highly mineralized sodium 
bicarbonate water during the month in patients 
with GERD led to a significant levelling of 
signs of abdominal pain (P<0.001) and dyspep-
tic (P<0.001) syndromes, improvement of acid-
forming function of the stomach, but no reliable 
dynamics were observed in eliminating signs of 
cytolytic (P>0.5), mesenchymal inflammatory 
(P>0.5) and cholestatic (P>0.5), syndromes, as 
well as significant changes in the lipid spectrum 
of the blood, restoration of echostructure of the 
liver and bile wow bubble.

Application of highly mineralized sulfate-
hydrocarbonate sodium magnesium water im-
proves the clinical course of the underlying 
disease (elimination of dyspepsia and pain syn-
dromes), concomitant pathology of the esopha-
gogastroduodenal system, the biliary system, 
normalization of the functional state of the liver 
in the form of a possible recovery of the pigmen-
tary metabolism, normalization of the activity of 
aminotransferases, reduction of the concentra-
tion of total cholesterol and a marked decrease in 
the level of LDL cholesterol, the trend towards 
recovery of hall performance stasis, TG levels, ß-
lipoproteins and atherogenic factor. A significant 
influence on HDL level has not been noted.

A comparative analysis in groups of patients 
with GERD with concomitant pathology of the 
digestive system demonstrated an improvement 
in the clinical course of the main and concomitant 
diseases, in particular, reliable (P<0.001) level-
ing signs of asthenic, pain, and dyspeptic syn-
dromes in all patients. At the same time, it should 
be noted that only in group 3 of patients was the 
elimination of signs of intestinal dyspepsia.

It should be noted that in the overwhelming 
majority of patients in groups 2 and 3, by attract-

were characterized by a significant decrease in 
the concentration of total cholesterol (P<0.05) 
and LDL (P<0.02), a tendency to a decrease in 
ß-LP, triglycerides, and atherogenicity.

Considering that LDL is a fraction of lipids, 
which provides a proatherogenic profile, we 
consider it particularly important to reduce their 
level by 25.35%.

In parallel, there was an improvement in the 
ultrasound picture of the hepatobiliary system, 
namely, a tendency to a decrease in the acoustic 
density of the liver parenchyma and a decrease in 
the size of inflammatory foci, an improvement in 
the echo passage to the deep layers of the liver, 
restoration of gallbladder size (8.39±0.37) sm3 
against (9.44±0.62) sm3 (P>0.05).

At the end of treatment, the pH values on an 
empty stomach in (83.33±6.80)% of patients cor-
responded to the value of selective normacidity, 
in the remaining patients — (16.67±6.80)% — 
absolute normoacidism.

After the stimulation test (grain extraction), 
the pH values corresponding to the value of nor-
mal acidity in (100.00±0.00)% of patients.

Discussion

Thus, internal exchange treatment of highly min-
eralized sulfate-hydro carbonate sodium-magne-
sium water Donat Mg helps to improve the clini-
cal course of the underlying disease (elimination 
of signs of dyspeptic and pain syndromes), con-
comitant pathology of the esophagogastroduode-
nal system: normalization of the functional state 
of the liver as a possible recovery of the pigment 
metabolism, as a possible restoration of the pig-
ment metabolism, as a possible restoration of 
pigment metabolism, normalization of the liver, 
gastroduodenal system the activity of aminotrans-
ferases, a decrease in the concentration of total 
cholesterol and a pronounced decrease in the lev-
el of LDL, trends in recovery of indicators of cho-
lestasis, level of TG, ß-lipoproteins and atheroge-
nicity. No significant effect on HDL is noted.

The obtained data are confirmed by sonogra-
phy: there is a recovery in the size of the gall-
bladder, an improvement in the acoustic density 
of the liver parenchyma and the passage of an 
echo signal into its deep layers.
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ing MW to the course, it was possible to prevent 
the occurrence of undesirable side effects of drug 
therapy, namely dyspeptic syndrome.

Improving the clinical signs of the disease was 
accompanied by the restoration of the functional 
state of the liver. Positive changes in lipid me-
tabolism occurred in most patients of the above 
groups. But a more significant decrease in the 
concentration of TH (P<0.001) and probably 
the dynamics of all lipidogram parameters were 
determined in patients of group 3. Only in this 
group of patients was the cytolytic syndrome dis-
appeared.

The dynamics of the sonographic picture of 
the abdominal cavity was characterized by a de-
crease in the acoustic density of the liver paren-
chyma and a decrease in the size of the inflam-
matory foci, an improvement in the echo signal 
passing to the deep layers of the liver, and an im-
provement in the visualization of the organ ves-
sels in most of the patients examined, indicating 
an improvement in the state of the pancreatobili-
ary system.

At the end of treatment in patients with groups 
2 and 3, the pH values on an empty stomach cor-
responded to the values of selective normalcy 
and moderate hypoacidity.

Thus, the obtained data confirm the prospects 
of using highly mineralized mineral waters in the 
complex treatment of GERD patients.

References

1.  Maev IV, Andreev DN, Dicheva DT. Gastroesophageal 
reflux disease: from pathogenesis to therapeutic aspects. Con-
silium Medicum 2013;8:30–4.
2.  Chen J, Brady P. Gastroesophageal Reflux Disease: Patho-
physiology, Diagnosis, and Treatment. Gastroenterol Nurs 
2019;42:20–8. 
3.  Hallan A, Bomme M, Hveem K, Møller-Hansen J, Ness-
Jensen E. Risk factors on the development of new-onset 
gastroesophageal reflux symptoms. A population-based pro-
spective cohort study: the HUNT study. Am J Gastroenterol 
2015;110:393–400, quiz 401. 
4.  Kim GH. It Is Time to Meet the Challenges of the Chang-
ing Epidemiology of Gastroesophageal Reflux Disease. J 
Neurogastroenterol Motil 2018;24:507–9. 
5.  Rasmussen S, Jensen TH, Henriksen SL, Haastrup PF, 
Larsen PV, Søndergaard J, et al. Overlap of symptoms of gas-
troesophageal reflux disease, dyspepsia and irritable bowel 
syndrome in the general population. Scand J Gastroenterol 
2015;50:162–9. 
6.  Ness-Jensen E, Hveem K, El-Serag H, Lagergren J. Life-



MINERAL WATERS IN THE TREATMENT OF GERD	 DRAGOMIRETSKA

Vol. 66 - No. 3	 Minerva Gastroenterologica e Dietologica	 237

tion of adaptation processes. Medical rehabilitation, balneol-
ogy, physiotherapy 2008;3:19-22.
33. Reps VF. Metabolicheskie mekhanizmy lechebno-pro-
filakticheskogo dejstviya pit’evykh mineral’nikh vod. Pyatig-
orsk. – Izd. Pyatigorskogo gos. univesiteta. Pyatigorskiy state 
university Edition; 2001. P. 1-176.
34.  Babov KD, Pinchuk IY, Steblyuk VV. Reabilitatsiya post-
razhdalykh v umovakh nadzvychajnykh sytuatsij ta bojovykh 
dij. Posttravmatychnyj stresovyj rozlad. Odesa, Poligraf; 
2015. P.1-240.
35.  Gushcha SG, Nasibullin BA, Volyanskaya VS, Kalin-
ichenko NV, Balashova IV. Comprehensive assessment of 
functional changes in the organism of healthy rats in exter-
nal and internal use of silicone malomineralized mineral wa-
ter. European Journal of Clinical and Biomedical Sciences 
2018;4:1–5. 
36.  Kolesnik EO, Babov KD. Mineral waters of Ukraine. 
Kiev: Kupriyanova; 2005. P. 1-576.
37.  Albertini MC, Dacha M. Drinking mineral waters: bio-
chemical effects and health implications – the state of the art. 
Int J Environ Health 2007;1:153–69. 
38.  Rudko G, Netskyi O, Povorozniuk V. Medical-Hydro-
geochemical Factors of Geological Environment in Ukraine: 
(on the basis of complex hydrochemical analysis of the water 
impact on human health). LAP LAMBERT Academic Pub-
lishing; 2018.
39.  Alekseenko NA, Babov KD, Gushcha SG, Dragomiretska 
NV, Dmitrieva GA. Nove Nynivs’ke rodovysche mineral’nykh 
vod kurortu Morshyn. Drogobych: Kolo; 2012. P. 1-148.
40.  Zabolotna IB, Gushcha SG, Mikhailenko VL. Non-alco-
holic fatty liver disease and mineral waters of Ukraine – op-
portunities of application (experimental-clinical studies). Bal-
neo Research Journal 2018;9:270–6. 
41.  Babov KD, Nikipelova OM, Havlovsky OD. Mineral wa-
ters of the Poltava region. Kiev; 2010; p. 220.
42.  Loboda MV, Kyrtych LP. Mineral’ni vody Zakarpattya. 
Pytne likuval’ne vykorystannya. –Uzhgorod: IVA; 1997. P.1-
174.

Meester TR. Safety analysis of first 1000 patients treated with 
magnetic sphincter augmentation for gastroesophageal reflux 
disease. Dis Esophagus 2015;28:305–11. 
25.  Witteman BP, Conchillo JM, Rinsma NF, Betzel B, 
Peeters A, Koek GH, et al. Randomized controlled trial of 
transoral incisionless fundoplication vs. proton pump inhibi-
tors for treatment of gastroesophageal reflux disease. Am J 
Gastroenterol 2015;110:531–42. 
26.  Patel A, Sayuk GS, Gyawali CP. Parameters on esopha-
geal pH-impedance monitoring that predict outcomes of pa-
tients with gastroesophageal reflux disease. Clin Gastroen-
terol Hepatol 2015;13:884–91. 
27.  Penagini R, Sweis R, Mauro A, Domingues G, Vales 
A, Sifrim D. Inconsistency in the Diagnosis of Functional 
Heartburn: Usefulness of Prolonged Wireless pH Monitor-
ing in Patients With Proton Pump Inhibitor Refractory Gas-
troesophageal Reflux Disease. J Neurogastroenterol Motil 
2015;21:265–72. 
28.  Neumann H, Monkemuller K, Kandulski A, Malferthein-
er P. Dyspepsia and IBS symptoms in patients with NERD, 
ERD and Barrett’s esophagus. Dig Dis 2008;26:243–7. 
29.  Familiari P, Greco S, Gigante G, Calì A, Boškoski I, 
Onder G, et al. Gastroesophageal reflux disease after peroral 
endoscopic myotomy: analysis of clinical, procedural and 
functional factors, associated with gastroesophageal reflux 
disease and esophagitis. Dig Endosc 2016;28:33–41. 
30.  Franceschelli S, Gatta DM, Pesce M, Ferrone A, Di 
Martino G, Di Nicola M, et al. Modulation of the oxidative 
plasmatic state in gastroesophageal reflux disease with the 
addition of rich water molecular hydrogen: A new biological 
vision. J Cell Mol Med 2018;22:2750–9. 
31.  Zalvan CH, Hu S, Greenberg B, Geliebter J. A Com-
parison of Alkaline Water and Mediterranean Diet vs Proton 
Pump Inhibition for Treatment of Laryngopharyngeal Reflux. 
JAMA Otolaryngol Head Neck Surg 2017;143:1023–9. 
32. Pavlova ES, Bakholdina EI, Batsko ES. Influence of min-
eral waters of various macronomic composition and content 
of biological activities on nonspecific mechanisms of forma-

Conflicts of interest.—The authors certify that there is no conflict of interest with any financial organization regarding the material 
discussed in the manuscript.
History.—Article first published online: March 24, 2020. - Manuscript accepted: February 29, 2020. - Manuscript revised: February 
18, 2020. - Manuscript received: June 15, 2019.


