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Abstract.  Background. The study of clinical features, factors and levels of various biologically active substances 
that may play an  important  role  in  the pathogenetic mechanism of gastroesophageal  reflux disease (GERD)  in 
combination with degenerative-dystrophic or inflammatory lesions of the spine, is an extremely important problem 
of  the modern medical community. The purpose of  the research  is  to determine the peculiarities of changes  in 
the  level of serum somatostatin (SST) and  its  relationship with calcium metabolism  in patients with GERD and 
spine  lesions of  degenerative-dystrophic and  inflammatory genesis. Materials and methods.  84 patients with 
spinal  lesions  of  degenerative-dystrophic  or  inflammatory  genesis  in  combination  with  GERD  were  examined. 
The examined patients with GERD were divided into two groups depending on the form of spine injury. Group I 
included 44 patients with osteochondrosis  (OS) of  the cervical and  thoracic spine (SpA). Group  II consisted of 
40  patients  with  spinal  arthritis.  Results.  There  was  a  significant  increase  in  the  level  of  serum  SST  in  both 
groups of the studied patients with GERD and spine injury of degenerative-dystrophic or inflammatory origin. At 
the same time, a more pronounced deviation from the norm was detected in group II of patients (increase up to 
(0.756 ± 0.027) pg/ml, p < 0.01). Determination of level 25(OH)D in serum indicates vitamin D3 deficiency in patients 
with GERD and OS (decrease to (23.35 ± 0.71) ng/ml, p < 0.05) and its deficiency in patients with SpA (decrease 
to (18.66 ± 0.52) ng/ml, p < 0.01). Serum 25(OH)D levels also decreased more markedly in the atypical clinical 
course of GERD in the examined patients. Conclusions. In patients with GERD with degenerative-dystrophic and 
inflammatory  lesions of  the spine, an  increase  in  the  level of serum SST was found with  the most pronounced 
deviation from the norm in atypical manifestation of GERD. A correlation between SST and a decrease in the level 
of 25(OH)D and Ca++, mainly in patients with atypical clinical course of GERD, was established.
Keywords:  esophageal, extraesophageal manifestations of gastroesophageal reflux disease; osteochondrosis; 
spondyloarthritis; somatostatin; vitamin D3; calcium

Introduction
Among the lesions of the spine, accompanied by neuro-

logical manifestations, the most common are degenerative-
dystrophic processes. They are among the most common 
pathologies, and the rate of neurological manifestations of 
degenerative-dystrophic lesions of the spine in all diseases of 
the peripheral nervous system is significant [1].

Seronegative spondyloarthropathy (SpA) is a group of 
interrelated clinically intersecting chronic inflammatory 
rheumatic diseases, including idiopathic ankylosing spon-
dylitis (the most typical form), reactive arthritis, psoriatic 
arthritis and enteropathic arthritis associated with an in-
flammatory bowel disease. The most characteristic clini-
cal feature of SpA is back pain, which has an inflammatory 
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nature. Differential diagnosis among these forms, especially 
in the early stages, is not always possible due to the unclear 
clinical features of different forms, but this usually does not 
affect the tactics of their treatment [2].

According to current guidelines, patients are prescribed 
nonsteroidal anti-inflammatory drugs (NSAIDs) to reduce 
pain and improve quality of life in cases of musculoskeletal 
disorders. During treatment with this group of drugs, the 
occurrence of side effects is very common. The main nega-
tive property of all NSAIDs is the high risk of side effects 
from the digestive tract. Dyspeptic disorders are observed in 
30–40 % of patients receiving NSAIDs, erosions and ulcers 
in the stomach and duodenum in 10–20 %, and bleeding 
and perforations in 2–5 %. Dyspepsia is the main reason for 
discontinuation of NSAID treatment in more than 50 % of 
cases. Dyspepsia is most often observed in patients with a 
history of gastrointestinal pathology [3].

The prevalence of gastroesophageal reflux disease 
(GERD) in Western populations over the past 30 years has 
a clear tendency to increase and varies from 10 to 30 % 
[4, 5]. The study of GERD is also relevant due to both typi-
cal and atypical (bronchopulmonary, cardiac, dental, oto-
laryngological) clinical manifestations of the disease, which 
complicate the diagnosis of GERD [6]. In the pathogenesis 
of GERD, as in other acid-dependent pathological condi-
tions, the leading is a disturbance of the balance between 
aggressive and protective factors in the esophageal mucosa 
with the predominance of the former [5].

Thus, the study of clinical features, factors and levels of 
various biologically active substances that may play an im-
portant role in the pathogenetic mechanism of GERD in 
combination with degenerative-dystrophic or inflammatory 
lesions of the spine, is an extremely important problem of 
the modern medical community.

The purpose of the study is to determine the peculiari-
ties of changes in the level of serum somatostatin (SST) and 
its relationship with calcium metabolism in patients with 
GERD and spine lesions of degenerative-dystrophic and 
inflammatory genesis.

Materials and methods
84 patients with spinal lesions of degenerative-dystro-

phic or inflammatory genesis in combination with GERD 
were examined. The examined patients were hospitalized 
in Rheumatology, Neurology, Traumatology and Gastro-
enterology Departments of Municipal Non Profit Enter-
prise “Transcarpathian Regional Clinical Hospital named 
аfter Andrii Novak”of Transcarpathian Regional Coun-
cil, and patients who were on outpatient observation by 
family doctors at the place of residence, as well as under-
went dental treatment at Dental Plus Clinic in the period 
of 2019–2021. The examined patients with GERD were 
divided into two groups depending on the form of spine 
injury. Group I included 44 patients with osteochondro-
sis of the cervical and thoracic spine, among them there 
were 26 males (59.1 %) and 18 females (40.9 %), with the 
average age of (43.7 ± 3.8) years. Group II consisted of 
40 patients with spinal arthritis. Among them there were 
16 males (40.0 %) and 24 females (60.0 %), with the ave-
rage age of (46.9 ± 5.1) years.

The control group included 20 healthy individuals: 
11 males (55.0 %) and 9 females (45.0 %) without lesions of 
the musculoskeletal system and upper gastrointestinal tract. 
The average age was (43.2 ± 4.6) years.

All studies were performed with the consent of patients, 
and their methodology was in line with the Helsinki Dec-
laration of Human Rights of 1975 and its revision in 1983, 
the Council of Europe Convention on Human Rights and 
Biomedicine, and the legislation of Ukraine. 

The diagnosis of GERD was established according to the 
criteria of the unified clinical protocol (order of the Minis-
try of Health of Ukraine dated 31.10.2013 № 943) taking 
into account complaints, endoscopic examination data, etc. 
To confirm the diagnosis, the examined patients underwent 
fibroesophagogastroduodenoscopy (FEGDS) using endos-
copy equipment Pentax ERM-3300 video processor and 
flexible fiber endoscopes Pentax E-2430, GIF-K20. Also, 
24-hour pH monitoring according to the method of Prof. 
V.N. Chernobrovy was performed. The Los Angeles (LA) 
classification (1998) was used for endoscopic assessment 
of the degree of damage to the esophagus: Grade A — one 
(or more) mucosal break no longer than 5 mm, that does 
not extend between the tops of two mucosal folds; Grade 
B — one (or more) mucosal break more than 5 mm long 
that does not extend between the tops of two mucosal folds; 
Grade C — one (or more) mucosal break that is continuous 
between the tops of two or more mucosal folds but which in-
volves less than 75 % of the circumference; Grade D — one 
(or more) mucosal break which involves at least 75 % of the 
oesophageal circumference [7].

The diagnosis of spondyloarthritis (SpA) was estab-
lished on the basis of diagnostic criteria of the American 
College of Rheumatology (ACR, 2018) and European 
League Against Rheumatism (EULAR, 2018). Osteo-
chondrosis (OC) of the cervical and thoracic spine was 
diagnosed on the basis of physical and general clinical me-
thods, as well as the results of computed tomography of 
the above sections of the spine. To study the motor ability 
of the spine, a functional assessment of spine mobility and 
muscle strength of the back and abdomen was performed 
(Schober test, spine extension, finger-floor test, functional 
tests to determine the strength endurance of the extensor 
muscles of the back and abdomen), in accordance with the 
recommendations of the American Academy of Orthope-
dic Surgeons (AAOS, 2018) [8, 9].

All patients were tested for serum somatostatin le-
vel by enzyme-linked immunosorbent assay (ELISA) 
 using Human Somatostatin EIA-1 Kit test system No. 
1.03930004301 from Ray Biotech. The level of total cal-
cium (Ca++) in the serum of the examined patients was 
determined by colorimetric method. The level of 25-hy-
droxyvitamin D (25(OH)D) was also determined to assess 
the status of vitamin D in the examined patients using an 
immunochemical method with electrochemiluminescent 
detection (ECLIA — Cobas 6000), using Roche Diagnos-
tics (Switzerland) test systems. The level < 20 ng/ml was 
evaluated as vitamin D deficiency; 20.0 — < 30 ng/ml — 
insufficiency, and the level ≥ 30 ng/ml was considered op-
timal. The level of total calcium in the serum was deter-
mined by chlorimetric method.
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The inclusion criteria were as follows: the presence of 
clinical symptoms (typical and atypical) of GERD, detec-
tion of FEGDS changes in the esophageal mucosa charac-
teristic of GERD, spondyloarthritis, and osteochondrosis of 
cervical and thoracic spine.

The exclusion criteria were as follows: functional or or-
ganic diseases of the esophagus, stomach and duodenum, 
non-erosive form of GERD, Barrett’s esophagus, Helico-
bacter pylori positive patients, and patients with psychiatric 
and oncological diseases.

The analysis and processing of the results of the exami-
nations was performed by the computer program Statistics 
for Windows v. 10.0 (StatSoft Inc, USA) using parametric 
and non-parametric methods for evaluating the results.

Results 
Complaints of digestive organs characteristic of GERD 

(typical esophageal manifestations) were more often found 
in patients of group I — 54.5 % of the examined patients 
(p < 0.05), while patients of group II were more often diag-
nosed with extraesophageal forms of GERD — 57.5 % of 
the examined patients (p < 0.05). The leading clinical mani-

festation of the upper digestive tract lesions in patients of 
both groups was acid regurgitation, heartburn, sore throat 
and dysphagia.

Atypical manifestation of GERD in patients of both 
groups were more often manifested by dental, otolaryngo-
logical “masks”. At the same time, there was a difference: 
patients of group I with OC of the cervical and thoracic 
spine more often had dental form of GERD (40.0 % of 
subjects, respectively — p < 0.05), while patients with SpA 
were more often diagnosed with otolaryngological “mask” 
of GERD (43.5 % of examined patients — p < 0.05). The 
cardiac form of GERD was 7.4 % more common in SpA 
(p < 0.05), while the bronchopulmonary form of reflux di-
sease was found with almost equal frequency in patients of 
both groups (15.0 % and 13.0 % of the examined patients, 
respectively). The results are shown in Table 1.

FEGDS confirmed the diagnosis of GERD in all exa-
mined patients in both groups with spinal cord injury of 
degenerative-dystrophic or inflammatory origin. At en-
doscopic examination in all patients of both groups it was 
manifested by gastroesophageal reflux and reflux esophagitis 
(RE) of varying severity (Table 2)

Table 1 — Clinical manifestations of GERD in the examined patients, %

Symptoms Group I patients (n = 44) Group II patients (n = 40)

Typical manifestation of GERD (n = 24) 54.5* (n = 17) 42.5

Atypical manifestation of GERD (n = 20) 45.5 (n = 23) 57.5*

Dental 40.0* 26.1

Otlaryngological 35.0 43.5*

Bronchopulmonary 15.0 13.0

Cardiac 10.0 17.4*

Note. The difference between the indicators in patients of groups I and II within the clinical form of the disease is 
significant: * — p < 0.05.

Table 2 — The nature of endoscopic changes in the examined patients of group I, %

Endoscopic 
manifestations

(LA classification)

Typical 
manifestation 

of GERD (n = 24)

Atypical manifestation of GERD (n = 20)

Dental 
(n = 8)

Otolaryngological 
(n = 7)

Bronchopulmonary 
(n = 3)

Cardiological 
(n = 2)

LA-A 20.8 – – – –

LA-B 50.0 * 50.0* 57.1** 66.7 100.0

LA-C 29.2 37.5 42.9 33.3 –

LA-D – 12.5 – – –

Note. The difference between the indicators in patients of groups I and II within the clinical form of the disease is 
significant: * — p < 0.05; ** — p < 0.01.

Table 3 — The endoscopic changes in the examined patients of group II, % 

Endoscopic 
manifestations 

(LA classification)

Typical 
manifestation 

of GERD (n = 17)

Atypical manifestation of GERD (n = 23)

Dental 
(n = 10)

Otolaryngological 
(n = 6)

Bronchopulmonary 
(n = 4) Cardiac (n = 3)

LA-A 11.8 – – – –

LA-B 47.1 30.0 33.3 50.0 33.3

LA-C 35.2* 50.0* 50.0 50.0 66.7

LA-D 5.9 20.0* 16.7** – –

Note. The difference between the indicators in patients of groups I and II within the clinical form of the disease is 
significant: * — p < 0.05; ** — p < 0.01.



11www.gastro.org.ua, http://gastro.zaslavsky.com.uaVol. 56, No. 1, 2022

Патологія верхніх відділів травного каналу / Pathology of Upper Gastrointestinal Tract

It was noted that in the group of patients with OS, the se-
verity of RE more often corresponded to LA-B, both in the 
typical and atypical course of GERD. In patients of group I 
LA-A and LA-C was found almost with the same frequency 
(20.8 % and 29.2 % of patients), while none of the patients 
with typical manifestation of GERD were diagnosed with 
LA-A. In patients with OS of the spine and atypical mani-
festation of GERD most often LA-B was detected during 
FEGDS. 

During endoscopic examination, patients of group II 
with SpA and the typical manifestation of GERD were more 
often diagnosed with esophageal lesions of LA-B (47.1 % of 
patients), while in extraesophageal forms of GERD lesions 
of the esophagus more often corresponded to LA-C. In 
contrast to patients of group I, with SpA often had candida 
esophagitis (CE), mainly in the atypical course of GERD. 
Thus, 40.0 % of patients had dental manifestations and 
33.3 % of patients otolaryngological “masks” (p < 0.01).

There was a significant increase in the level of serum SST 
in both groups of the studied patients with GERD and spine 
injury of degenerative-dystrophic or inflammatory origin. 
At the same time, a more pronounced deviation from the 
norm was detected in group II of patients (increase up to 
(0.756 ± 0.027) pg/ml, p < 0.01). Noteworthy is the change in 
the level of SST in the serum in both groups of the examined 
patients depending on the clinical form of GERD, with the 
maximum increase in patients with atypical manifestation 
of GERD. Determination of level 25(OH)D in serum indi-
cates vitamin D

3
 deficiency in patients with GERD and OS 

(decrease to (23.35 ± 0.71) ng/ml, p < 0.05) and its deficien-
cy in patients with SpA (decrease to (18.66 ± 0.52) ng/ml, 
p < 0.01). Serum 25(OH)D le vels also decreased more 

markedly in the atypical clinical course of GERD in the 
exa mined patients. The analysis of the obtained data indi-
cates a decrease in serum calcium with the maximum de-
viation from the norm in patients of group II with atypical 
manifestation of GERD (decrease to (1.82 ± 0.05) mmol/l 
at a rate of (2.41 ± 0.12) mmol/l, p < 0.01).

Correlation analysis established the relationship between 
serum SST and a decrease in serum 25(OH)D and Ca++. At 
the same time, a strong correlation was found between these 
indicators in patients of group II with the atypical clini-
cal course of GERD; a moderate correlation was found in 
esophageal manifestations of reflux disease. In patients of 
group I, the correlation between these indicators was es-
tablished mainly in patients with atypical manifestation of 
GERD (Table 5).

Thus, in patients with degenerative-dystrophic and in-
flammatory lesions of the spine GERD is more often mani-
fested by atypical clinical symptoms. Examination of serum 
SST level indicates its increase with the most pronounced 
deviation from the norm in extraesophageal manifestations 
of GERD. In this case, a correlation was found between the 
increase in serum SST level and the decrease in the level of 
25(OH)D and Ca++ in these patients.

Discussion
Studies of pathogenetic links of GERD formation in 

various pathological states are being carried out. Especially 
relevant is the study of the combined course of GERD with 
diseases that require treatment with NSAIDs, which can 
adversely affect the condition of the mucous membrane of 
the upper digestive tract. In this case, exogenous and en-
dogenous factors affect the tonus of the lower esophageal 

Table 4 — Levels of somatostatin and indicators of calcium metabolism in the blood serum 
of the examined patients

Examined patients
Indicator

SST, pg/mL 25(ОН)D, ng/mL Са++, mmol/L

Control group (n = 20) 0.471 ± 0.028 34.11 ± 0.88 2.41 ± 0.12

Group І (n = 44) 0.568 ± 0.024# 23.35 ± 0.71# 2.08 ± 0.07#

Typical manifestation of GERD (n = 24) 0.553 ± 0.021# 26.77 ± 0.33# 2.15 ± 0.05#

Atypical manifestation of GERD (n = 20) 0.581 ± 0.039#, + 19.65 ± 0.26##, + 1.97 ± 0.08##, +

Group ІІ (n = 40) 0.756 ± 0.027##, ** 18.66 ± 0.52##, * 2.00 ± 0.06#

Typical manifestation of GERD (n = 17) 0.723 ± 0.040##, ** 24.56 ± 0.41# 2.04 ± 0.07#, *

Atypical manifestation of GERD (n = 23) 0.789 ± 0.035##, **, + 16.27 ± 0.62##, *, ++ 1.82 ± 0.05##, *, ++

Notes: the difference between the indicators in patients of groups I and II and the control group is significant: # — 
p < 0.05; ## — p < 0.01; the difference between the indicators in patients of groups I and II within the clinical form 
of the disease is significant: * — p < 0.05; ** — p < 0.01; the difference between the indicators in patients of groups 
I and II with esophageal and extraesophageal manifestation of GERD is significant: + — p < 0.05; ++ — p < 0.01

Table 5 — Comparison of the level of somatostatin with the indicators of calcium metabolism in the serum 
of the examined patients depending on the clinical form of GERD 

Indicator

SST level

Group І (n = 44) Group І (n = 40)

Typical manifestation 
of GERD

Atypical manifestation 
of GERD

Typical manifestation 
of GERD

Atypical manifestation 
of GERD

25(ОН)D r = 0.56; р < 0.05 r = 0.82; р < 0.01 r = 0.68; р < 0.05 r = 0.94; р < 0.01

Са++ – r = –0.74; р < 0.05 r = 0.66; р < 0.05 r = 0.90; р < 0.01
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sphincter (LES), contributing to the formation of GERD. 
It is known that the pressure in the LES decreases under the 
influence of some hormones of the gastrointestinal tract: 
glucagon, gastrin, somatostatin, cholecystokinin, secretin, 
vasointestinal peptide and enkephalin [10]. Thus, several 
peptide hormones that regulate food consumption (ghrelin, 
adipokines), gastric acid secretion and gastrointestinal mo-
tility play an important role in the formation of GERD. The 
pathogenesis of GERD is multifactorial, but not completely 
clear, especially in comorbid conditions [11].

Somatostatin was first identified in extracts of the hy-
pothalamus as a factor capable of inhibiting the release of 
growth hormone. Subsequent studies have found that SST 
is widely produced in the body, including other parts of the 
brain, small intestine, pancreatic islets and stomach. Cur-
rently, SST is considered both a hormone and a paracrine 
regulator. It usually acts as an inhibitor of certain physi-
ological processes, such as gastrin secretion in the stomach 
and insulin secretion in pancreatic islets. The main amount 
of circulating SST comes from the intestines, not from pan-
creatic islets [12].

In our opinion, the study of serum SST that inhibits the 
level of somatotropic hormone, thus affecting the growth of 
the body as a whole, in particular calcium metabolism, and 
possibly LES, can play a significant role in the formation of 
combined pathology, such as GERD in patients with dege-
nerative-dystrophic and inflammatory lesions of the spine. 

Somatostatin plays an important role in regulating meta-
bolic processes, including mineral metabolism [13, 14]. The 
results of our studies indicate a high level of SST in patients 
with GERD in combination with OS or SpA of the spine. At 
the same time, a correlation was found between the decrease 
in the level of vitamin D

3
 and calcium and SST in the serum. 

The high share of atypical forms of GERD in the examined 
patients with combined pathology is noteworthy. Atypical 
manifestation of GERD (especially dental and otolaryngo-
logical “masks”) of reflux disease are associated with pro-
nounced endoscopic changes, which corresponds to LA-B 
and LA-C. Thus, in patients with degenerative-dystrophic 
and inflammatory lesions of the spine, often the signs of 
GERD can be underestimated by related specialists. In the 
treatment of these patients a comprehensive approach of 
doctors of different specialties (dentists, otolaryngologists, 
pulmonologists, cardiologists, etc.) is required.

Further research in this area is needed to clarify the 
processes underlying the occurrence/progression of le-
sions of the digestive organs (especially the upper digestive 
tract) in patients with degenerative-dystrophic and inflam-
matory lesions of the spine. Digestive tract lesions should 
also be considered through the prism of possible adverse 
effects on musculoskeletal disorders. This is especially evi-
dent in dental “masks” of GERD, when the negative im-
pact of acid refluxant causes caries and other changes in 
the oral cavity, and can also lead to complications during 
dental implantation.

Conclusions
In patients with GERD with degenerative-dystrophic 

and inflammatory lesions of the spine, an increase in the 
level of serum SST was found with the most pronounced de-

viation from the norm in atypical manifestation of GERD. 
A correlation between SST and a decrease in the level of 
25(OH)D and Ca++, mainly in patients with atypical clini-
cal course of GERD, was established.
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Сірчак Є.С., Цьока С.А., Філак Я.Ф. 
ДВНЗ «Ужгородський національний університет», медичний факультет, м. Ужгород, Україна

Зміна рівня соматостатину у сироватці крові 
та його зв’язок з показниками кальцієвого обміну у хворих 

на гастроезофагеальну рефлюксну хворобу та ураження хребта 
дегенеративно-дистрофічного та запального генезу

Резюме. Актуальність. Дослідження особливостей клініч-
ного перебігу, а також факторів та рівнів різних біологічно 
активних речовин, що можуть посідати вагоме місце у па-
тогенетичному механізмі гастроезофагеальної рефлюксної 
хвороби (ГЕРХ) у поєднанні з дегенеративно-дистрофічни-
ми чи запальними ураженнями хребта, є надзвичайно ак-
туальною проблемою сучасної медичної спільноти. Мета: 
визначити особливості зміни рівня соматостатину (ССТ) у 
сироватці крові та його зв’язок з показниками обміну каль-
цію у хворих на ГЕРХ та ураження хребта дегенеративно-
дистрофічного та запального генезу. Матеріали та методи. 
Під нашим спостереженням знаходилися 84 хворі з уражен-
ням хребта дегенеративно-дистрофічного чи запального ге-
незу у поєднанні з ГЕРХ. Обстежених хворих на ГЕРХ роз-
поділено на дві групи залежно від форми ураження хребта: у 
І групу ввійшли 44 хворі з остеохондрозом (ОХ) шийного та 
грудного відділів хребта, а ІІ групу становили 40 пацієнтів 
із спондилоартритом (СА) хребта. Результати. Встановле-
но вірогідне збільшення рівня ССТ у сироватці крові в обох 
групах досліджуваних пацієнтів з ГЕРХ та ураженням хреб-

та дегенеративно-дистрофічного чи запального генезу. При 
цьому більш виражене відхилення від норми визначено у ІІ 
групі пацієнтів (збільшення до 0,756 ± 0,027 пг/мл, p < 0,01). 
Визначення рівня 25(ОН)D у сироватці крові вказує на не-
достатність вітаміну D

3
 в організмі у хворих на ГЕРХ та ОХ 

(зниження до 23,35 ± 0,71 нг/мл, p < 0,05) та його дефіцит у 
пацієнтів із СА (зниження до 18,66 ± 0,52 нг/мл, p < 0,01). 
Рівень 25(ОН)D у сироватці крові також більш виражено 
знизився при атиповому клінічному перебігу ГЕРХ в обсте-
жених хворих. Висновки. У хворих на ГЕРХ з дегенеративно-
дистрофічними та запальними ураженням хребта встановле-
но збільшення рівня ССТ у сироватці крові із максимально 
вираженим відхиленням від норми при позастравохідному 
клінічному перебігу рефлюксної хвороби. Установлено за-
лежність між показником ССТ та зниженням рівня 25(ОН)D 
та Са++ у сироватці крові переважно у хворих з атиповим клі-
нічним перебігом ГЕРХ.
Ключові слова: стравохідні, позастравохідні прояви гастро-
езофагеальної рефлюксної хвороби; остеохондроз; спондило-
артрит; соматостатин; вітамін D
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; кальцій
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