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THE ROLE OF ARTERIAL HYPERTENSION IN THE FORMATION
OF CEREBRAL HEMODYNAMIC DISORDERS IN PATIENTS
WITH THYROTOXICOSIS

Tetiana Bentsa, Oksana Pastukhova, Iryna Tsymbaliuk

Abstract

Background. This article examines the characteristics of cerebral haemodynamics in patients with thyrotoxicosis
(TT), both with and without concomitant arterial hypertension (AH), and aims to determine the role of these factors
in the development of haemodynamic disturbances. Materials and Methods. A total of 100 patients with TT, AH,
and TT combined with AH, as well as 27 essentially healthy individuals, were examined. Using the transcranial
duplex scanning method, we measured and analysed the linear blood flow velocity (LBFYV) in intracranial vessels
and the extracranial segments of the brachiocephalic vessels, the pulsatility index (PI), the resistance index (RIl)
and the total cerebral blood flow as the sum of the volumetric blood flow through both internal carotid arteries and
the volumetric blood flow through both vertebral arteries. Results. In patients with TT, a statistically significant
increase in LBFV, IR and IP were observed in the extra- and intracranial segments of the major arteries of the
head and neck, which was more pronounced in patients with concomitant AH; this may indicate greater strain
on haemodynamic compensatory mechanisms, marked dysregulation of vascular tone, and may complicate the
course of the underlying disease in these patients. In the group of patients with TT and AH, a significant increase
in total cerebral blood flow was also observed, suggesting that AH acts as an additional factor placing strain on
the mechanisms compensating for cerebral blood flow, which may lead to their premature exhaustion. Conclusions.
The results obtained suggest that AH should be regarded as an additional factor that significantly impairs cerebral
haemodynamics, increases the risk of cerebrovascular complications and may lead to the rapid development of

metabolic cerebral disorders in patients with TT.

Key words: arterial hypertension, thyrotoxicosis, cerebral hemodynamic, ultrasound duplex scan.

1. Introduction

Arterial hypertension (AH) is the most
common cardiovascular condition in the world.
In 2024, experts estimated that 1.4 billion people
aged between 30 and 79 were living with AH
worldwide [6]. Undiagnosed and uncontrolled AH
remains one of the leading preventable causes of
heart attack, stroke, chronic kidney disease and
dementia [2, 7]. The thyroid gland (TG) is one
of the main regulatory organs of haemostasis in
the human body, controlling the functioning of
numerous systems. Its hormones have amodulating
effect, in particular on cardiac function and the
peripheral vascular system, ensuring optimal
functioning within the normal range [5, 13].
Disorders of thyroid function are associated with
an increased risk of cardiovascular disease (CVD)
through alterations in cardiac contractility, stroke
volume, heart rate, peripheral vascular resistance
and electrical activity [19]. According to recent
studies, even moderate changes in thyroid
hormone levels increase mortality from CVD by
between 20% and 80% [14].

AH and thyrotoxicosis (TT) are closely
interrelated conditions. TT, which is a

.

combination of signs and symptoms arising
from an excess of circulating thyroid hormones,
leads to an increase in cardiac output, systolic
and diastolic endothelial and left ventricular
dysfunction, and areduction in systemic vascular
resistance, thereby increasing circulating blood
volume and causing systolic hypertension[3, 15].
The global prevalence of TT is 0.2—-1.3% [10, 23].
Cardiovascular complications in the long-term
course of TT are among the earliest and most
clinically significant, and they influence the
subsequent prognosis and quality of life of
these patients. Despite fluctuations in systemic
blood pressure (BP), cerebral autoregulation
maintains a constant cerebral blood flow [8].
AH affects cerebrovascular autoregulation and
increases the risk of cerebrovascular events and
dementia [1, 18]. In particular, it is associated
with cerebrovascular remodelling and a
reduction in cerebral blood flow at rest [17].
The results of a systematic review and meta-
analysis demonstrated a strong association
between elevated BP and reduced cerebral blood
flow, with AH reducing cerebral blood flow by
increasing cerebrovascular resistance [24]. As
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arterial stiffness and autonomic dysfunction
increase, BP wvariability rises; this is an
independent predictor of the risk of ischaemic
stroke and intracerebral haemorrhage, and may
potentially be modulated independently of
mean BP control [22]. However, the interaction
between AH and cerebral blood flow control
remains poorly understood.Very few scientific
studies have been devoted to abnormalities in
cerebral haemodynamics in patients with TT,
with or without concomitant AH. Therefore,
investigating the characteristics of cerebral
haemodynamic parameters in patients with
TT and AH is a promising area of research
that could form the basis for assessing the
prognosis and optimising treatment for these
patients. The purpose of this article was
to investigate the characteristics of cerebral
haemodynamics in patients with TT, both with
and without concomitant AH, and to determine
the role of these factors in the development of
haemodynamic disturbances.

2. Materials and Methods

The study included 100 patients who
were receiving inpatient treatment in the
Endocrinology Department for comorbid

cardiovascular disease and in the Department of
Thyroid Disorders and Endocrine Dysfunctions
at the Endocrinology Centre of the Kyiv City
Clinical Hospital No. 18 and 27 essentially
healthy individuals, who formed the control
group.Inclusion criteria for the study: patients
with verified (documented) TT, patients with
verified (documented) AH, patients with
verified (documented) AH associated with TT,
and those who have signed an informed consent
form to participate in the study.Exclusion
criteria: patients with stage III AH, grade 3
AH, malignant AH, secondary AH of other
aetiologies, other endocrine disorders, a history
of myocardial infarction or stroke, or with
heart failure of class IIB-III (NYHA functional
class III-1V), severe cardiac arrhythmias and
conduction disturbances, heart defects, hepatic
or renal failure, bronchopulmonary, oncological
and infectious diseases, pregnant women
and women who are breastfeeding, as well as
patients who did not sign the informed consent
form or did not adhere to the study protocol.The
diagnosis of AH is established on the basis of
general clinical findings (patients’ complaints,

medical  history, physical examination
findings) and diagnostic tests (office blood
pressure measurement, electrocardiography

(ECG), Doppler echocardiography (EchoCQG),
24-hour blood pressure monitoring (ABPM))
in accordance with the requirements of Order

No. 1581 of the Ministry of Health of Ukraine
dated 12 September 2024 ‘On the Approval of
the Standardised Clinical Protocol for Primary
and Specialised Medical Care: “Hypertensive
Disease (Arterial Hypertension)”.” Stage II,
Grade 1 AHwasdiagnosedin 19(29.2 %) patients,
and Stage 11, Grade 2 AH in 48 (73.8 %) patients.
The diagnosis of TT was confirmed on the basis
of laboratory and diagnostic imaging tests. The
laboratory criteria were defined as a reduced
level of thyroid-stimulating hormone (TSH)
<0.1 mIU/L (reference range 0.3—4.2 mlU/L),
elevated levels of serum free T3 (reference
range 2.1-4.4 pg/ml) and free T4 (reference
range 0.9-1.7 ng/dl), which were associated
with increased levels of anti-TSH receptor
antibodies (TSHR-Ab) >1.75 IU/I (reference
range <1.5IU/l) and elevated levels of antibodies
to thyroid peroxidase (TPO-Ab) (reference
range <34.0 IU/ml). Serum hormone levels
were determined by electrochemiluminescence
immunoassay (ECLIA) using a standard kit from
Roche. Severe TT was observed in 29 (44.6%)
patients, and moderate TT in 36 (55.4%).All
patients underwent the thyroid ultrasonography
using a Sonoline Sienna scanner with a
3.5-7.5 Hz transducer (Siemens, Germany) to
establish a diagnosis of TT, with a volume of up
to 10 cm?® in each lobe considered normal. The
presence of diffuse enlargement of the thyroid
gland, nodules, and increased overall blood flow
in the TG tissue was assessed.In accordance
with the aim of the study, four groups were
formed:Group I (main group, n=32) — patients
with TT and concomitant AH, of whom
27 (84.4%) were women and 5 (15.6%) were
men, with a median age of 29 (27; 47);Group 11
(comparison, n=33) — patients with TT without
hypertension, of whom 29 (87.9%) were
women and 4 (12.1%) were men, with a median
age of 27 (25; 48);Group III (comparison,
n=35) — patients with AH, of whom 27 (77.1%)
were women and 8 (22.9%) were men, with a
median age of 29 (28; 49);Group VI (control
group, n=27) — essentially healthy individuals,
comprising 21 (77.8%) women and 6 (22.2%)
men, with a median age of 28 (27; 46).

The duration of AH in the groups ranged from
3 to 6 years, whilst the duration of TT ranged
from 2 to 7.5 years. The groups were comparable
in terms of key clinical and demographic
characteristics.All patients underwent routine
clinical assessment, duplex ultrasonography
of the major arteries of the head and neck,
12-lead  electrocardiography, office blood
pressure measurement, EchoCG, ABPM, thyroid
ultrasonography, and laboratory testing for TSH,
FT3, FT4, TSHR-Ab and TPO-Ab.
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The clinical assessment of patients included
an analysis of their symptoms, medical and
personal history, a physical examination carried
out in accordance with standard procedures,
and laboratory tests. ECG recordings were made
using a YUKARD-200 electrocardiograph
(“YUTAS’, Ukraine) in 12 standard leads. ABPM
was performed using the VAT 41-2 apparatus
(IKS-TECHNO, Ukraine) according to the
standard method. The assessment of cerebral
haemodynamics was carried out using
transcranial duplex scanning of the intracranial
vessels and extracranial segments of the
brachiocephalic vessels on an MX7 (Mindray,
China), using an L13-3Ns linear probe with
a frequency of 3-13 mHz. The examination
was performed with the patient in a supine
position (following a 10-minute rest period),
with the chin tilted towards the side opposite
to that being examined to ensure better access.
Scanning of the carotid arteries was performed
in three planes: two longitudinal (anterior
and posterior) and one transverse. Scanning
of the brachiocephalic arteries was carried
out under the same conditions, in accordance
with standard requirements for conducting
biomedical experiments.

During the study, the mean linear blood flow
velocities (LBFV) in the external carotid arteries
(ECA), internal carotid arteries (ICA), vertebral
arteries (VA) and middle cerebral arteries (MCA)
were measured and analysed, the pulsatility
index (PI) and the resistance index (RI), and the
total cerebral blood flow volume (TC VBF) was
calculated as the sum of the volumetric blood
flow through both internal carotid arteries (VBF
ICA) and the volumetric blood flow through both
vertebral arteries (VBF VA).

Statistical analyses were performed using
STATISTICA 6.0 and Microsoft Excel XP. Data
normality was assessed using the Kolmogorov—
Smirnov test. As most variables were not normally
distributed, quantitative data were presented as
the median and the first and third quartiles: Me
@LQ3). |

The statistical significance of differences
was assessed using the Mann—Whitney U test
for independent samples and the Wilcoxon
signed-rank test for paired samples. Between-
group differences in categorical variables were
assessed using Pearson’s chi-square test with
Yates’ continuity correction, where appropriate.
A two-sided p-value of <0.05 was considered
statistically significant.

The study was conducted in accordance with
the principles of the World Medical Association’s
Code of Ethics (the Declaration of Helsinki)
regarding research involving human subjects.

3. Results and Discussion

Statistically significant differences were
found among all study groups for most of the
parameters examined. The most pronounced
differences were observed in LBFV and the
integral measures of volumetric blood flow.

The results of the analysis of the parameters
demonstrated a significant increase in the mean
LBFV in extracranial and intracranial vessels
specifically in patients with TT combined with
AH, compared with patients with TT without
AH, patients with AH and the control group in the
ECA (by 20.4%; 29.0% and 30.6% respectively;
p < 0.05), in the ICA (by 10.3%; 40.3% and
18.6% respectively, p < 0.05), in the VA (by
8.9%; 28.9% and 22.6% respectively; p < 0.05)
and in the MCA (by 14.5%; 34.2% and 21.0%
respectively; p < 0.05) (Table 1).

In Group I1, a statistically significant increase
in LBFV values was also observed in the ECA
(by 10.8% and 12.9%; p < 0.05), in the ICA (by
33.5% and 9.4%; p < 0.05), in the VA (by 22.6%
and 15.8%; p <0.05) and in the MCA (by 22.9%
and 7.6%; p < 0.05), compared with Group III
and the control group respectively (Table 1).
Other authors also indicate that patients with TT
typically exhibit an increase in regional mean
LBFV and regional hyperperfusion compared
with essentially healthy individuals [9].

In contrast, Group IIl showed lower LBFV
values in the intracranial vessels compared
with healthy individuals: in the ICA (by 36.4%;
p < 0.05) and in the MCA (by 20.0%; p <
0.05) (Table 1). This is confirmed by a study
of cerebral perfusion in patients with untreated,
controlled and uncontrolled AH, which observed
a reduction in mean LBFV values in patients
with AH, particularly in the MCA, compared
with essentially healthy individuals [4].

The increase in total cerebral blood flow in
patients with AH and TT, compared with patients
with TT without AH, patients with AH and the
control group (by 38.8%; 37.3% and 29.8%,
respectively; p < 0.05) was due to an increase
in the carotid component (by 27.6%; 37.9% and
32.8%, respectively; p < 0.05) (Table 2).

No statistically significant differences were
found between the total cerebral blood flow
indices in patients with TT without AH and those
with AH. However, total cerebral blood flow
in patients with TT without AH and in patients
with AH was reduced by 12.8% and 10.6%,
respectively, compared with the control group
(p <0.05) (Table 2).

Consequently, a reduction in total cerebral
blood flow was observed in the group of patients
with TT, which is a sign of impaired cerebral
circulation and may subsequently contribute to the
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Table 1
Measures of mean linear velocities of extracranial and intracranial blood flow in the study groups
Group I Group II Group III
Parcalg/tseter, (main) (comparison) (comparison) (COI(I;tl;' (())lll)p(lll\=727)
(n=32) (n=33) (n=35)
121.1 96.4 86.0 84.0
LBFV ECA (98.0-134.0)"#& (82.0-112.0)"¢ (72.0-101.0) (76.0-110.0)
LBFV 96.2 86.3 57.4 78.3
ICA (86.6-125.5)" & (64.2-102.7)" & (44.9-60.7)% (72.3-84.6)
LBFV 46.1 42.4 32.8 35.7
VA (39.3-58.5)* #,& (37.3-53.7)H.& (27.7-38.9) (39.2-42.8)
158.3 135.3 104.2 125.0
LBFV MCA (134.0-163.8)"#& (123.7-139.0)"% (94.0-113.5)% (120.0-132.0)

Notes: Data are presented as median (Q1-Q3). *p < 0.05 vs Group II; #p < 0.05 vs Group III; &p < 0.05 vs Group IV.

Table 2
Integral measures of volumetric blood flow in the study groups
Parameter, i) comparon | comparion | o ootV
VBF ICA (0.556.63) 2 025-0.49) 031-037) (024-041)
VBF VA (0. 1(())'_1&23) (0,0%93_22) (0. 1%—1(()).25) (0.0(;'—l(()).19)
VBF TC (0.62966‘52())*,#,& (0,2;);4(‘)%5 5)& (0,33;%2.49)& (0.3%fg.50)

Notes: Data are presented as median (Q1-Q3). *p < 0.05 vs Group II; #p < 0.05 vs Group III; &p < 0.05 vs Group IV.

development of metabolic cerebral disorders and
other complications in these patients. Scientific
literature frequently describes an increase in
regional perfusion; however, some researchers
also point to lower global cerebral perfusion in
patients with TT, particularly against a background
of high T4 levels [6, 9]. In some patients with
AH, cerebral perfusion at rest remains preserved;
however, a number of researchers note a chronic
tendency towards hypoperfusion due to vascular
remodelling and an increase in cerebrovascular
resistance [4, 17, 24].

In fact, in the group of patients with TT and
AH, a significant increase in total cerebral blood
flow was observed, suggesting that AH acts as an
additional factor placing strain on the mechanisms
compensating for cerebral blood flow, which may
lead to their premature exhaustion.

We  observed  statistically  significant
differences in RI values in the ECA between
patients in the main group and those with TT
without AH, patients with AH, and the control
group (by 20.3%; 12.2% and 24.3% respectively;
p < 0.05), in the ICA (by 25.9%, 17.3% and
28.4% respectively; p < 0.05), in the MCA (by
19.4%; 11.1% and 23.6% respectively; p < 0.05,
and in the VA (by 20.8%; 11.1% and 27.7%
respectively; p < 0.05) (Table 3).

A statistically significant increase in RI values
was also observed in patients with AH, compared

with those with TT and the control group; this was
most pronounced in the ICA (by 10.4% and 13.4%
respectively; p < 0.05) and the MCA (by 10.9%
and 18.8% respectively; p < 0.05). In patients with
TT, there was a tendency towards increased RI
in the vessels under investigation compared with
healthy individuals, but this difference was not
statistically significant (p > 0.05) (Table 3).

Analysis of the PI index in extra- and
intracranial arteries showed a statistically
significant increase in patients in the main group
compared with patients with TT without AH,
patients with AH, and the control group. The
most significant differences were observed in the
ICA (by 29.6%; 13.0% and 31.9% respectively;
p <0.05) and in the MCA (by 34.1%; 24.6% and
37.3% respectively; p < 0.05) (Table 3).

In patients with AH, the RI was significantly
higher in all the vessels studied compared with
patients with TT and the control group. The most
significant increase in RI in these patients was
observed in the carotid artery system: in the ECA
(by 22.9% and 26.1% compared with groups II
and IV, respectively; p < 0.05) and in the ICA
(by 19.0% and 21.8% compared with groups II
and IV, respectively; p < 0.05). The RI index
in patients with TT showed a clear tendency to
increase compared with the control group, but
again this difference did not reach statistical
significance (Table 3).
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Table 3
RI and PI values in the study groups
Group I Group II Group III
Pargmueter, (main) (comparison) (comparison) (c01(1;tl;~(())lll)p(111\=727)
U (n=32) (n=33) (n=35)
RI
0.74 0.59 0.65 0.56
RIECA (0.62-0.83)*& (0.47-0.69) (0.54-0.71"¢ (0.41-0.68)
RLICA 0.81 0.60 0.67 0.58
(0.69-0.83) & (0.52-0.66) (0.56-0.72)"* (0.49-0.61)
RIVA 0.77 0.63 0.65 0.60
(0.67-0.84) & (0.59-0.68) (0.60-0.74) (0.55-0.67)
0.72 0.57 0.64 0.52
RIMCA (0.62-0.81)#& (0.51-0.66) (0.57-0.69)" (0.51-0.63)
PI
1.72 1.24 161 1.19
PIECA (1.79-1.86)"< (122-1.52) (1.40-1.72)"¢ (1.07-1.34)
1.69 1.19 1.47 115
PHICA (1.64-1.83)"#& (1.10-1.41) (0.17-1.54)"& (1.09-1.29)
1.53 125 1.44 121
PIVA (1.25-1.78)"% (1.17-1.46) (1.21-1.62)"¢ (1.10-1.33)
126 0.83 0.95 0.79
PIMCA (1.14-1.52)"#& (0.70-0.94) (0.73-1.22)"& (0.75-1.11)

Notes: Data are presented as median (Q1-Q3). *p < 0.05 vs Group II; #p < 0.05 vs Group III; &p < 0.05 vs Group IV.

Data from other authors indicate that an
increase in RI and PI is not typical in patients
with TT without concomitant pathology.
However, against a background of tachycardia,
hyperdynamic circulation and in the presence
of vascular complications, increases in these
parameters have been observed in patients
with TT [6, 20]. Nevertheless, the results of
a number of studies convincingly indicate
a typical increase in RI and PI in patients
with AH compared with essentially healthy
individuals, reflecting the remodelling of small
cerebral arteries and arterioles in hypertensive
individuals [21, 24].

Thus, in patients with TT, compared with
healthy individuals, the most characteristic
findings are hyperdynamic and regional changes
inperfusion: increased blood flow to specific areas
of the brain, particularly those associated with
cognitive activity. At the same time, a reduction in
global cerebral perfusion is observed, which may
reflect depletion of the vasodilatory reserve and
lead to hypoxia and metabolic-haemodynamic
imbalance [6, 9, 16, 20].

In patients with AH, compared with healthy
individuals, a different pattern of changes
predominates: an increase in cerebrovascular
resistance, a rise in the pulsation index,
a reduction in blood flow velocity and a
chronic tendency towards hypoperfusion,
indicating vascular dysadaptation, which may
be associated with vascular remodelling and

endothelial dysfunction, and leading to rapid
disruption of autoregulatory mechanisms and
premature depletion of cerebrovascular reserve
(4,12, 21, 24].

4. Conclusions

1.In patients with TT and concomitant AH,
LBFV values and vascular resistance and pulsatility
indices in the extracranial and intracranial
segments of the major arteries of the head and neck
were significantly higher, along with increased
total cerebral blood flow, than in patients with TT
without AH and in the control group.

2.These findings suggest that concomitant
AH may contribute to marked dysregulation
of wvascular tone, increased haemodynamic
load, and premature depletion of compensatory
haemodynamic mechanisms in patients with TT.
Consequently, AH may aggravate the course of
the underlying disease and promote the earlier
development of dysmetabolic cerebral disorders
and cerebrovascular complications.

The perspective for further research lies
in a more in-depth study and analysis of the
pathophysiological changes in the intra- — and
extracranial vessels and the state of cerebral
haemodynamics, as well as their probable
interrelationships with clinical and syndromic
characteristics and the severity of cognitive
impairment in patients with AH and TT; this will
enable the refinement of diagnostic algorithms
and the optimisation of treatment approaches for
these patients.
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VITAMIN D METABOLISM DISORDERS IN PATIENTS
WITH CHRONIC PANCREATITIS WITH CONCOMITANT
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

Inna Dudka, Oksana Khukhlina, Tetiana Dudka

Abstract

Background. The comorbid progression of chronic pancreatitis (CP) and chronic obstructive pulmonary disease
(COPD) is characterized by chronic systemic inflammation, oxidative stress, and the advancement of structural and
Sfunctional impairments. These factors can adversely affect vitamin D and calcium homeostasis. Vitamin D deficiency
is considered a contributing factor to heightened inflammatory responses, disruptions in mineral metabolism, and
the progression of exocrine pancreatic insufficiency. Objective. To investigate the characteristics of vitamin D
homeostasis in cases of comorbid CP and COPD compared to the isolated progression of these diseases. Materials
and Methods. A total of 145 patients were examined, including 35 with COPD, 35 with CP, and 75 with combined
CP and COPD. Study Results. The most significant disruptions in vitamin D and calcium homeostasis were observed
in patients with comorbid CP and COPD. The concentration of 25(OH)D was lower than the levels in practically
healthy individuals by 24.8% in COPD, 54.4% in CP, and 75.2% with combined CP and COPD (p<0.05). Total and
ionized calcium content was also lowest in the comorbid group by 13.3% and 14.3%, respectively (p<0.05). The
highest intensity of systemic inflammation was seen in patients with both CP and COPD, as indicated by 21.5 times
increase in C-reactive protein levels compared to healthy individuals (p<0.05). Exocrine pancreatic insufficiency
was more pronounced in patients with the combined progression of the diseases, evidenced by a twofold reduction
in fecal elastase-1 levels (p<0.05). A strong inverse correlation was found between 25(OH)D concentration and
C-reactive protein levels (r=-0.68; p<0.05), and a strong direct correlation between 25(OH)D levels and fecal
elastase-1 (r=0.79; p<0.05). Conclusions. The comorbid progression of CP and COPD is associated with the
most pronounced vitamin D deficiency and disruption of calcium homeostasis, accompanied by increased systemic
inflammation and advancement of exocrine pancreatic insufficiency. The identified correlations suggest the utility
of measuring 25(OH)D levels as an additional laboratory marker for systemic inflammation activity and pancreatic
Jfunctional status, emphasizing the need for routine monitoring of vitamin D sufficiency and calcium metabolism
indicators in patients with comorbid CP and COPD.

Key words: chronic pancreatitis, chronic obstructive pulmonary disease, vitamin D, calcium, systemic
inflammation.

1. Introduction

The study of vitamin D homeostasis
in patients with chronic pancreatitis (CP)
and exocrine pancreatic insufficiency with
comorbid chronic obstructive pulmonary
disease (COPD) is highly significant due to
the interconnected disruptions in vitamin D
metabolism, malabsorption, and chronic
inflammation. In patients with CP, the
deficiency of pancreatic lipase and bicarbonate
secretion creates conditions for malabsorption
of fat-soluble vitamins, particularly vitamin
D. A deficiency of this vitamin (25(OH)D level
<20 ng/mL) is observed in 60-90% of patients
with exocrine pancreatic insufficiency [1-3].
Recent research using precise methods to assess
25(OH)D levels highlights the pathological
mechanisms affecting vitamin absorption [4].

In patients with COPD, the role of
vitamin D is examined not only in terms of
calcium metabolism but also as a crucial
immunomodulator. It reduces the production
of pro-inflammatory cytokines (IL-6, TNF-a)
and enhances the expression of antimicrobial
peptides, including cathelicidins, in the

respiratory tissues, which is vital for managing
infectious exacerbations in COPD [5]. Vitamin
D deficiency in CP patients can worsen the
course of COPD, increasing the frequency and
severity of infectious exacerbations [6, 7].
Clearly, the effectiveness of vitamin D
replacement therapy remains a significant
question. Current studies show that standard
doses of cholecalciferol often fail to achieve
optimal 25(OH)D levels in patients with CP with
exocrine pancreatic insufficiency, mainly due
to impaired absorption and increased vitamin
metabolism caused by chronic inflammation
and oxidative stress [8]. Therefore, dynamic
monitoring of 25(OH)D levels and personalized
vitamin D3 dosing, alongside enzyme
replacement therapy, are crucial for improving
calcium metabolism, maintaining bone health,
enhancing pulmonary function (specifically
FEV1), and reducing systemic inflammation.
Further investigation into effects of vitamin D
opens new avenues for developing personalized
nutritional support protocols that substantially
decrease disability in patients with CP with
exocrine pancreatic insufficiency, and COPD.

© Inna Dudka, Oksana Khukhlina, Tetiana Dudka, 2026
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The mechanisms by which vitamin D impacts
lung tissue include acting as both a nutrient and
a hormone through specific vitamin D receptors
(VDR) in respiratory epithelial cells and type II
alveolocytes, exerting a multifactorial beneficial
impact on the lungs [9]. Cholecalciferol
stimulates the differentiation of these cells,
supporting lung tissue elasticity and integrity,
which is critical during the progressive changes
seen in COPD [10].

Anti-inflammatory effects of vitamin D
are achieved by inhibiting the transcription
factor kappa-B (NF-kB), thereby reducing
the production of pro-inflammatory cytokines
such as IL-6, IL-8, and TNF-a, thus alleviating
chronic bronchial inflammation [11]. It
also activates genes encoding antimicrobial
peptides (cathelicidin LL-37, defensins), which
protect the respiratory system against bacterial
infections [12]. Chronic deficiency of this
vitamin increases the risk of bacterial COPD
exacerbations and accelerates obstructive
disease progression.

An additional protective mechanism involves
inhibiting  bronchial remodeling by slowing
fibroblast and smooth muscle cell proliferation in
the bronchi, preventing irreversible obstruction
[13]. The combination of CP with exocrine
pancreatic insufficiency and COPD creates a
“double hit” effect: limited vitamin D intake due
to malabsorption coincides with its increased
utilization in response to systemic inflammation
and heightened oxidative stress. This requires
a comprehensive approach to diagnosis and
personalized treatment.

Objective of the study — to explore vitamin D
homeostasis characteristics among comorbid CP
and COPD compared to the isolated occurrence
of these diseases.

2. Materials and methods

145 patients were examined, including 35 with
COPD (GOLD II-III), group E, 35 with CP of
mixed etiology in the acute phase, and 75 with
CP of mixed etiology in moderate acute phase
with comorbid COPD (GOLD II-III), group
E. The average age was 45.7+£6.3 years. The
control group consisted of 30 practically healthy
individuals of equivalent age and gender.

The diagnosis of CP was established according
to the unified clinical protocol approved by
the order of the Ministry of Health of Ukraine
No. 638 dated September 10, 2014. “On approval
and implementation of medical and technological
documents for the standardization of medical
care in chronic pancreatitis” based on classical
clinical, ultrasonographic, biochemical methods,

taking into account the Order of the Ministry of
Health of Ukraine No. 1204 dated July 4, 2023.
“On approval of the Unified Clinical Protocol for
Primary and Specialized Medical Care “Chronic
Pancreatitis”.

Diagnosis and treatment of COPD was carried
out in accordance with the recommendations
of clinical guidelines (Order of the Ministry of
Health of Ukraine No. 555 dated 27.06.2013.
taking into account the Adapted Evidence-
Based Clinical Guidelines: Chronic Obstructive
Pulmonary Disease, 2020). Belonging to groups
A, B, E of COPD patients was assessed according
to the COPD severity assessment scale according
to the AVE (GOLD 2023).

The morphological state of the pancreas
was assessed by ultrasonography on the
Aloka SS-630 device (Japan). The functional
state of the exocrine part of the pancreas was
verified by quantitative determination of fecal
elastase-1 (ELISA, BIOSERV Diagnostics). The
content of total vitamin D (25-OH) in blood serum
was examined by enzyme-linked immunosorbent
assay. To assess mineral metabolism, the relative
ionized calcium content (RICC) index was
calculated, which reflects the percentage of the
active Ca(i) fraction in the structure of total
serum calcium.

The RICC coefficient was calculated using the
formula:

Ca(i)
=—"x100%
Ca

RICC

where: Ca(i) is ionized calcium;
Ca s total calcium.

The study used data on the content of
C-reactive protein (CRP) in the blood, the content
of elastase-1 in feces according to generally
accepted methods.

Statistical analysis of the results was
performed in accordance with the type of study
and the type of numerical data obtained. The
normality of the distribution was checked using
the Liliefors, Shapiro-Wilk tests and the method
of direct visual assessment of histograms of
the distribution of eigenvalues. Quantitative
indicators that had a normal distribution are
presented in the form of the arithmetic mean (M)
and standard deviation (SD), discrete values —
in the form of absolute and relative frequencies
(percentage of observations to the total number
of examined). For comparisons of data that had
a normal distribution, parametric tests with the
assessment of the Student’ t-test or Fisher’s
F-test were used. The difference p < 0.05 was
considered statistically significant. To assess
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the degree of dependence between variables,
Pearson correlation analysis was used in the
case of parametric distribution and Spearman
rank correlation coefficient in the case of non-
normal distribution of indicators. Statistical
and graphical processing of the obtained results
was performed using the StatSoft Statistica
10.0.1011 Enterprise edition (Stat Soft inc.,
USA), Microsoft Excel 2007 (Microsoft, USA)
software packages.

3. Results and discussion

The analysis of indicators of vitamin D
and calcium homeostasis proved that the most
pronounced disturbances were observed in
patients with a comorbid course of CP and
COPD. The concentration of 25(OH)D in
blood serum was significantly lower compared
to practically healthy individuals in all study
groups: by 24.8% in patients with COPD, by
54.4% in patients with COPD, and by 75.2%
in the combination of CP and COPD (p<0.05).
The greatest decrease in the level of vitamin
D was found precisely in comorbid pathology,
which is probably caused by a combination
of malabsorption of fat-soluble vitamins and
chronic systemic inflammation (Fig. 1).

Changes in calcium homeostasis were also
most pronounced in patients with comorbidities.
The level of total calcium in COPD patients
improbably decreased by 2.7% (p>0.05), while
in isolated CP it was lower than control values by
9.0% (p<0.05), and in combined CP and COPD
by 13.3% (p<0.05) (Fig. 2).

Similar changes were established for ionized
calcium. In patients with COPD, no significant
differences from the control group were found,
while in CP its concentration was lower by 10.3%
(p<0.05), and in comorbid course — by 14.3%
(p<0.05), which was also significantly different
from the indicators of groups of isolated diseases
(Fig. 3).

At the same time, the relative content of free
ionized calcium remained practically unchanged
(48-51%) and did not differ from the indicators of
practically healthy individuals, which indicates
the preservation of the ratio between calcium
fractions even under the conditions of a general
decrease in its concentration (Fig. 4).

Assessment of the intensity of systemic
inflammation showed a significant increase in the
level of C-reactive protein in all studied groups.
In patients with CP, the concentration of CRP
exceeded the control values by 13.3 times, in
patients with COPD — by 17.2 times, while with
comorbidity of CP and COPD — by 21.5 times
(p<0.05), which indicates the maximum activity

of systemic inflammation precisely in the
combined course of the diseases (Fig. 5).

A more pronounced increase in the content
of CRP in the blood of patients with COPD and
the maximum in patients with COPD and CP
indicates the portion of COPD in the increase of
this indicator.

The state of the exocrine function of
the pancreas was assessed by the level of
fecal elastase-1. In patients with CP, its
concentration was lower than the normative
values by 1.3 times (p<0.05), while when CP
was combined with COPD, it was 2.0 times
(p<0.05), which indicates the progression
of exocrine insufficiency of the pancreas in
conditions of comorbidity (Fig. 6).

Correlation analysis established a strong
inverse correlation between the concentration
of 25(OH)D and the level of C-reactive protein
(r=-0.68, p<0.05), as well as a strong direct
relationship between the content of vitamin D
and the level of fecal elastase-1 (=0.79, p<0.05).
The obtained results indicate that vitamin D
deficiency is associated both with an increase in
systemic inflammation and with a deterioration
of the exocrine function of the pancreas. In
patients with a comorbid course of CP and COPD,
vitamin D deficiency is caused by the combined
effect of interrelated mechanisms: impaired
intestinal absorption due to exocrine pancreatic
insufficiency and increased consumption in
response to chronic systemic inflammation.

The obtained results confirm that the
combination of CP and COPD is accompanied
by more pronounced disturbances of vitamin D
homeostasis compared to the isolated course
of each of the diseases. Presumably, this is due
to the simultaneous action of two pathogenetic
mechanisms. The first consists in impaired
absorption of fat-soluble vitamins as a result
of progressive exocrine insufficiency of the
pancreas and pancreatic lipase deficiency,
which is consistent with current literature data
[14]. The second mechanism is associated with
chronic systemic inflammation, characteristic
of COPD and CP, which is accompanied
by increased use of vitamin D as one of the
regulators of the immune response.

The revealed inverse relationship between
the concentration of vitamin D and the level of
C-reactive protein is consistent with modern
ideas about its immunomodulatory properties.
It is known that active metabolites of vitamin D
suppress the synthesis of pro-inflammatory
cytokines, in particular TNF-a, IL-6 and IL-1p,
and thus limit the intensity of the systemic
inflammatory response [15].
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No less important is the established direct
correlation between the level of 25(OH)D and the
concentration of fecal elastase-1. These results
indicate thatthe deterioration ofthe exocrine function
of the pancreas is accompanied by a progressive
deficiency of vitamin D, and its deficiency, in turn,
can negatively affect the functional state of acinar
cells and support structural changes in the tissue of
the pancreas [16].

Thus, the level of 25(OH)D can be considered
not only as an indicator of the body’s supply of
vitamin D, but also as a potential laboratory
marker of the activity of systemic inflammation
and the degree of pancreatic exocrine
insufficiency in patients with a comorbid course
of CP and COPD. The obtained results justify
the expediency of routine determination of

25(OH)D and ionized calcium concentration
in this category of patients for timely detection
of mineral metabolism disorders and their
subsequent correction.

4. Conclusions

Patients with chronic pancreatitis have a
significant deficiency of vitamin D in the blood,
which reliably increases in comorbidity of chronic
pancreatitis with chronic obstructive pulmonary
disease, contributes to calcium metabolism
disorders and is strongly correlated with the
increase in the intensity of systemic inflammation
and the degree of exocrine pancreatic insufficiency.

Prospects for further research. Further
studies should focus on the treatment of vitamin
D metabolism disorders associated with exocrine
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pancreatic insufficiency in patients with chronic
pancreatitis and comorbid chronic obstructive
pulmonary disease.
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SIMULATION-BASED TRAINING AS A COMPONENT
OF IMPROVING NURSING MANAGEMENT IN EMERGENCY CARE

Alina Markovych, Arsen Hudyma

Abstract

Background. Providing care for patients in emergency situations, particularly in cases of sudden cardiac arrest,
requires nurses to have adequate professional and organizational training, as well as the ability to work effectively
as part of a multidisciplinary team. Simulation training allows for a comprehensive assessment of these aspects
of professional practice in a controlled environment. The aim of this study is to justify the role of simulation-
based training as a component of improving nursing management in emergency situations and to identify areas
that require priority attention. Materials and Methods. A descriptive simulation study was conducted involving
112 nurses, divided into 14 groups of 8 participants each. In each group, four participants directly performed
clinical and organizational tasks within a standardized scenario of sudden cardiac arrest; one participant timed
the performance of the tasks, and three participants evaluated, respectively, clinical performance, the organization
of care, teamwork, and communication. Results. Twvelve out of 14 teams recognized sudden cardiac arrest in a
timely manner; 13 out of 14 called for help; however, only 8 out of 14 began cardiopulmonary resuscitation in
a timely manner. Seven teams correctly followed the protocol. Ten teams properly organized the delivery of the
crash cart; seven teams demonstrated a clear division of roles, while nine teams showed duplication of efforts. Six
teams had a clear leader; seven teams used a closed-loop communication system, and eight teams demonstrated
coordinated teamwork. Conclusions. Simulation-based training makes it possible to identify areas for improvement
in nursing management, primarily related to the transition from the timely recognition of an emergency to the
organized implementation of an algorithm, a clear division of roles, the development of leadership, and effective
team communication.

Key words: simulation-based training, nursing management, sudden cardiac arrest, crash cart, teamwork.

1. Introduction

Sudden cardiac arrest in the hospital setting
requires timely, sequential actions and effective
coordination among healthcare personnel. As
nurses are often the first to identify a deterioration
in a patient’s condition, their professional
preparedness should include rapid response,
resource organization, and effective teamwork.

Current  research  demonstrates  that
simulation-based educational strategies have a
positive impact on nurses’ ability to promptly
recognize patient deterioration and respond
appropriately [1]. The advantages of simulation-
based training include the ability to reproduce
urgent clinical situations without risk to patients
and to repeatedly practice challenging elements
of care. Such learning conditions make it
possible to assess clinical skills, decision-
making, equipment use, and team interaction.
International experience with simulation-based
training among nurses working in emergency
care settings confirms its importance in bridging
the gap between theoretical education and
clinical practice [2, 3].

For nurses, preparedness for sudden cardiac
arrest involves more than recognition of the event
and technical performance of cardiopulmonary
resuscitation. Effective response also requires
rapid prioritization of actions, timely activation
of additional assistance, allocation of available
resources, and coordination of simultancous

20 i

CrarTs HOMINPIOETHCS HA YMOBAX JIIIEH31T BIIKPUTOTO AOCTYILY (

tasks. These elements are particularly important
in multidisciplinary hospital departments, where
the initial response may depend on nurses
who work under time pressure before the full
resuscitation team arrives. Simulation therefore
provides an opportunity to assess how clinical
knowledge is translated into coordinated action
under conditions that closely reproduce the
demands of an actual emergency.

In addition to its educational value, simulation
scenarios can help identify organizational gaps,
latent safety threats, and problems related to the
accessibility and ergonomics of clinical resources.
In hospital-based simulation training, sudden
cardiac arrest scenarios have been used as a basis
for further improvement in the organization of
emergency care [4]. This is particularly relevant
from the perspective of nursing management, as
the effectiveness of emergency response depends
not only on individual competence but also on the
organization of care processes, timely availability
of equipment, distribution of responsibilities,
and interaction among team members. Planning,
role allocation, leadership, and closed-loop
communication are important components
of team interaction during cardiopulmonary
resuscitation [5, 6].

Simulation also allows these elements to be
assessed simultaneously rather than in isolation.
During a standardized scenario, it is possible to
observe the sequence of clinical actions, identify

© Alina Markovych, Arsen Hudyma, 2026
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delays in task performance, determine whether
team roles are clearly distributed, and evaluate
how effectively information is exchanged.
This makes simulation useful not only as an
educational method but also as a practical
tool for identifying organizational factors that
may influence the quality and timeliness of
emergency care.

In this context, the crash cart is a key resource
that ensures timely access to the equipment
and supplies required for the transition from
basic to advanced resuscitation measures [7].
Its effectiveness, however, depends not only on
availability but also on timely delivery, familiarity
with its contents, and integration of its use into
coordinated team actions. Studies indicate that
the location of the crash cart may influence
the timeliness of emergency care delivery and
the effectiveness of resuscitation efforts [8]. In
addition, simulation conducted before and after
training has been shown to positively affect
clinical reasoning and the organization of nursing
activities in emergency settings [9].

The use of simulation is therefore particularly
relevant for identifying the relationship between
clinical performance and organizational
processes during sudden cardiac arrest. A team
may recognize cardiac arrest promptly but still
experience delays in initiating CPR, distributing
roles, preparing equipment, or coordinating
further interventions. Assessment of these
stages can provide a more comprehensive
understanding of nurses’ preparedness and
indicate which elements should be prioritized in
subsequent training.

Thus, simulation-based training should be
considered more broadly than merely as a method

for practicing cardiopulmonary resuscitation. It
can be used for the comprehensive assessment
of clinical performance, organization of care,
teamwork, and communication. At the same
time, further clarification is needed regarding
which aspects of nurses’ performance during
simulated sudden cardiac arrest demonstrate the
greatest potential for improvement.

Aim of the study. To substantiate the role of
simulation-based training as a component of
improving nursing management in emergency care
through the analysis of nurses’ performance during
a standardized sudden cardiac arrest scenario.

2. Materials and methods

The object of the study was nurses’ performance
in providing care to a patient with sudden cardiac
arrestinasimulated environment. An observational
simulation-based study was conducted involving
112 nurses, who were divided into 14 groups of
8 participants. All groups performed a standardized
clinical scenario of sudden cardiac arrest using
a high-fidelity manikin. To ensure a uniform
observation structure across all groups, the
participants’ roles were predefined (Table 1).

The total number of study participants was
112, while the team (n = 14) was the primary unit
of analysis for scenario performance.

For structured analysis, the results were
categorized into three areas. Clinical performance
included timely recognition of sudden cardiac
arrest, timely activation of assistance, initiation
of cardiopulmonary resuscitation, and correct
adherence to the resuscitation algorithm.
Organization of care included crash cart delivery,
allocation of functions among team members, and
the occurrence of duplicated actions. Teamwork

Table 1
Distribution of participants’ roles and functions during a simulated sudden cardiac arrest scenario
Participant Role in the simulation . .
No. scenario Main functions
Recognition of sudden cardiac arrest, initial assessment of the
1 Nurse first at the scene S, . I X
patient’s condition, and activation of emergency assistance
> Nurse first called to assist Initiation of basic resuscitation measures and participation in
cardiopulmonary resuscitation (CPR)
3 Nurse responsible for the crash | Delivery of the crash cart and preparation for advanced
cart resuscitation measures
4 Nurse responsible for procedures | Preparation of equipment, performance of required
and medications procedures, and preparation of medications
5 Nurse responsible for time Recording of time, sequence, and completion of key actions
recording
.. Assessment of cardiac arrest recognition, initiation of CPR,
6 Observer of clinical performance A X
and adherence to the resuscitation algorithm
o Assessment of role allocation, crash cart delivery, sequence,
7 Observer of care organization e .
and organization of actions
] Observer of teamwork and Assessment of leadership, coordination, closed-loop
communication communication, and overall teamwork
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and communication included the presence of
a clearly identified leader, use of closed-loop
communication, and overall team coordination.

Timeliness and correctness of actions were
assessed according to a predefined simulation
scenario checklist based on the European
Resuscitation  Council (ERC)  algorithm.
Participation in the study was voluntary.
Statistical data processing was performed using
Microsoft Excel 2021.

3. Results and Discussion

Based on the results of the 14 simulation
scenarios, timely recognition of sudden
cardiac arrest was observed in 12 of 14 teams
(85.7%), timely activation of assistance in
13 of 14 teams (92.9%), and timely initiation of
cardiopulmonary resuscitation in 8 of 14 teams
(57.1%). Correct adherence to the resuscitation
algorithm was demonstrated by 7 of 14 teams
(50.0%).

These findings indicate that the initial stages
of emergency response, particularly recognition
of the critical condition and activation of
assistance, were performed more consistently
than the subsequent stages requiring coordinated
implementation of the resuscitation algorithm.
The decrease in performance between recognition
of cardiac arrest and timely initiation of CPR
may reflect the increasing complexity of team
actions once several tasks have to be performed
simultaneously. At this stage, clinical competence
is closely linked to the ability of team members
to rapidly distribute responsibilities, prioritize
interventions, and maintain a coordinated
sequence of actions.

The fact that only half of the teams
demonstrated correct adherence to the full
resuscitation algorithm further emphasizes the
importance of simulation not only for assessing
isolated clinical skills but also for evaluating the
continuity and consistency of the entire response
process. In this context, simulation-based training
provides an opportunity to identify specific stages
at which delays, deviations from the algorithm,
or loss of coordination may occur and to use
these observations for targeted improvement of
nursing practice.

Appropriate organization of crash cart
delivery was observed in 10 of 14 teams (71.4%),
while clear role allocation was identified in
7 of 14 teams (50.0%). Duplication of actions
occurred in 9 of 14 teams (64.3%).

These results demonstrate that the availability
and timely delivery of the crash cart alone do not
ensure optimal organization of emergency care.
Effective use of this resource also requires a clear

understanding of individual responsibilities and
coordinated distribution of tasks among team
members. The relatively frequent duplication of
actions suggests that some teams experienced
difficulties in defining responsibilities during
the simulated emergency. Such duplication may
reduce the efficiency of team performance by
directing several participants toward the same
task while other necessary interventions remain
insufficiently addressed.

From the perspective of nursing management,
organization of care during sudden cardiac
arrest includes not only access to equipment
and medications but also the ability to allocate
available human and material resources
according to clinical priorities. Therefore, the
crash cart should be considered as part of a
broader organizational process rather than solely
as a source of emergency equipment. Simulation
scenarios make it possible to assess whether its
delivery and use are properly integrated into the
sequence of resuscitation actions and whether
team members are able to maintain continuity
of care while additional resources are being
mobilized.

Clear leadership was observed in 6 of 14 teams
(42.9%), closed-loop communication was used
in 7 of 14 teams (50.0%), and coordinated
teamwork was demonstrated by 8 of 14 teams
(57.1%).

The results indicate that teamwork and
communication represent important areas for further
improvement. Leadership during resuscitation is
essential for maintaining a shared understanding
of priorities, assigning responsibilities, monitoring
task completion, and adapting team actions to
changes in the clinical situation. The relatively
limited presence of clearly expressed leadership
may have contributed to difficulties in role
allocation and duplication of actions observed in
several teams.

Similarly,  closed-loop = communication
was used in only half of the teams. In high-
stress situations such as sudden cardiac
arrest, structured communication helps ensure
that instructions are clearly transmitted,
acknowledged, and completed. Its absence may
increase the risk of misunderstood commands,
repeated actions, or failure to complete necessary
tasks. Coordinated teamwork, demonstrated by
8 of 14 teams, therefore appears to depend not
only on individual clinical competence but also
on the quality of communication and leadership
within the team.

The use of simulation scenarios emphasizing
teamwork and closed-loop communication may
contribute to improved team performance during
resuscitation [10].
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The effectiveness of interprofessional
simulation-based training in improving teamwork,
developing interprofessional competencies, and
enhancing communication among healthcare
professionals has also been demonstrated [11; 12].
Such training provides an opportunity to practice
coordinated decision-making, clarify professional
roles, and improve interaction between team
members under time-sensitive clinical conditions.
Simulation studies further demonstrate the
potential for targeted assessment and development
of leadership skills during resuscitation scenarios,
which may support better coordination of actions,
prioritization, role allocation, and monitoring of
task performance [13].

Considering the findings of the present study
and international evidence, simulation-based
training may be regarded as an important tool for
the continuous improvement of initial resuscitation
actions, team organization, and local care
processes [14]. Its effectiveness largely depends
on systematic implementation and integration into
continuing professional development. Regular
training sessions, standardized clinical scenarios,
structured debriefing, and team-based learning
are important elements of staff preparedness
for in-hospital cardiac arrest [15]. Repeated
simulation also makes it possible to identify
recurrent difficulties in clinical performance,
organization of care, and team interaction and to
address them through targeted training.

The simulation environment additionally
provides an opportunity to systematically develop
professional communication skills by allowing
healthcare professionals to practice information
exchange, task confirmation, interaction among
team members, and coordination of actions in
a safe setting. Subsequent structured debriefing
enables participants to analyze their performance,
identify communication and organizational
gaps, and determine specific areas for further
improvement [16].

4. Conclusions

Simulation-based modeling of sudden
cardiac arrest demonstrated a relatively high
level of timely recognition of the critical
condition and activation of assistance by nurses.
However, lower performance was observed
at subsequent stages requiring coordinated
execution of the resuscitation algorithm,
particularly timely initiation of CPR, correct
role allocation, leadership, and structured team
communication.

The findings indicate that successful
management of sudden cardiac arrest depends

not only on clinical competence but also on the
organization of care and the quality of teamwork.
Simulation-based training should therefore
integrate three key areas: clinical performance,
organization of care, and teamwork and
communication. Such an approach may improve
nurses’ preparedness for coordinated and timely
response to emergency situations.

A promising direction for further research is
the development and evaluation of a structured
simulation-based training program for nurses
working in multidisciplinary departments of a
super-cluster hospital, focusing on three key
areas: clinical performance, organization of
care, and teamwork and communication. Further
evaluation using a pre-/post-intervention design
would allow the impact of such training on the
timeliness and accuracy of nurses’ actions in
emergency care to be determined.

A separate research direction should involve
integrating a standardized crash cart utilization
model into simulation scenarios and assessing
its impact on the organization of care, allocation
of responsibilities, accessibility of essential
equipment, and coordination of team actions. The
findings may contribute to the further scientific
substantiation of an organizational and functional
model of nursing management in emergency
care within a super-cluster hospital and to the
development of practice-oriented training programs
for nurses preparing for advanced practice.

Study limitations

The study was conducted in a simulation
center; therefore, the findings may not fully
reflect nurses’ performance in real clinical
situations. In addition, the primary unit of
analysis comprised 14 teams, which limited
the possibilities for more extensive statistical
analysis and generalization of the findings.
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CKJAJHOINI JU®EPEHIIAHOT NIATHOCTUKH
IYKPOBOTO AIABETY Y JTOPOCJINX: KJITHIYHU BUMAJIOK
LADA-®EHOTHUINTY

Momeneus K. 1., Ilepuesa H. O.

CHALLENGES IN THE DIFFERENTIAL DIAGNOSIS
OF DIABETES MELLITUS IN ADULTS: A CASE REPORT
OF THE LADA PHENOTYPE

Kateryna Moshenets, Nataliia Pertseva

AHoTanuis

Axmyanvricms. Jlamenmuuii aymoimynnuil diabem oopocaux (LADA) € cneyugpiunoro gpopmoro 3axeoprosan-
HA, WO Yacmo mawigecmye nio mMackoio yykposozo oiabemy (L{/]) 2 muny. Mema po6omu. [Ipodemoncmpysamu
BAANCTUBICIL IMYHOLOCIUHO20 MA CEKPEMOPHO2O 0OCMENCEHHS NAYIEHMIB 13 HOPMOCMEHIUHO0I0 0Y008010 MINA 015
sepugixayii 1amenmno2o aymoimMyHHo2o diabeny 00pOCIux ma OYIHUMU ePEeKMUEHICMb THMEHCUDIKOBAHOI iH-
cyninomepanii ananoeamu HCYIIHY V KOpeKyii supasxicenoi 0exomnencayii 6yene6o0noco oominy. Onuc 6unaoky.
IIpeocmasneno kainiunuil sunadok nayienma M., 55 poxie, i3 9-piunum anamuesom yykposozo diabemy. Yepes no-
mMuakogy diaenocmuxy L/ 2 muny nayienm mpuganuii uac ompumy8as Headeksammuy YyKpOIHUNICYEATbHY Mepaniio,
wo npuzeeno 00 supadicenoi dekomnencayii (pisenv 2nikosanoeo cemoenodiny (HbAlc) 13,8%), puzuxy pozsumiy
KemoayuoomuiHo20 Cmany ma npoepecysantio oiabemuurnoi neiponamii. Memoou. [Iposedeno KomniekcHe Kii-
HIKO-1a00pamopHe 00CMeNCeHHs. IMYHONOSIYHe MeCmyB8aHH HA ayMOAHMUmiia 00 aHmMueeHie f-KiimuH, oyiH-
Ky cexpemopHoi ¢yHryii 3a pisnem C-nenmudy ma po3wuperutl CKpUHiHe Ha CYNYMHIO AYMOIMYHHY NAMON02I0
wumonooionoi 3a103u. 30ICHEHO KOPEKYIIO YYKPOSHUICYBANbHOL mepanii 3 nepexo0om Ha IHMeHCUPIiKosany iH-
CyniHOmepaniio aHano2amu Yibmpampueanoi 0ii; OyiHeHO KAIHIKO-Memaboniyni y ounamiyi yepes 3 micayi cno-
cmepedicennst. Pesynemamu. Bepudghikosarno namenmmuuii aymoimynnuii diabem 0opocaux. 3acmocysants inmeHcu-
ixosanoi 6azuc-6010cHOI cXemu aHAI02aMU THCYIIHY 00360UNI0 NPOMALOM MPLOX MICAYIE 00CASMU CYMIMEBO20
NOKPAujeHHsL 2NIKeMIYH020 KOHmMpOTio Oe3 eniz3odie cinoenikemii. Bucnosku. Bepugixayia ramenmuoco aymoimyH-
HO2o diabemy 0opocaux nompedye 00608 513k06020 gusnauenns anmumin ma C-nenmudy y 0OpoCiux nayieHmis i3
HopMocmeHriuHOoW 6y006010 mina. CeoeuacHuil nepexio Ha iIHMeHCUPIKo8arny iHCYIIHOMePanio 00360A€E YHUKHYMU
nepeoyacHo20 SUCHANCEHHS 3ANUUKOBO20 NYIY S-KAimuH, 3anobiemu po3gumKy Kemoayuoosy ma weuoKkomy npo-
2pecysanHtio CYOUHHUX YCKAAOHEHD.

Knrwuosi cnoea: namenmuuil aymoimynuuti 0iabem oopociux, aymoanmumina, C-nenmuo, ougepeHnyiina
diaenocmuxa.

Abstract

Background. Latent Autoimmune Diabetes in Adults (LADA) is a distinct form of the disease that often
presents under the clinical mask of type 2 diabetes mellitus (T2DM). Aim. To demonstrate the clinical importance
of immunological and secretory assessment in patients with a normosthenic body habitus for the verification of
latent autoimmune diabetes in adults, and to evaluate the effectiveness of intensified insulin therapy using insulin
analogs in the management of severe glycemic decompensation. Case Presentation. We present the clinical case of
patient M., 55 years old, with a 9-year history of diabetes. Due to the misclassification of the condition as T2DM, the
patient received inadequate glucose-lowering therapy for an extended period, resulting in severe decompensation
(glycated hemoglobin (HbAlc) level of 13.8%), the risk of developing a ketoacidotic state, and the progression of
diabetic neuropathy. Methods. Comprehensive clinical assessment included autoantibody testing for [f-cell antigens
and C-peptide measurement. Patients underwent expanded screening for comorbid autoimmune thyroid pathology.
Glucose-lowering therapy was transitioned to an intensified basal-bolus regimen using insulin analogs, with clinical
and metabolic parameters evaluated over a 3-month follow-up. Results. Latent autoimmune diabetes in adults was
verified. Intensified basal-bolus insulin therapy significantly improved glycemic control within three months without
hypoglycemia. Conclusions. Differential diagnosis in normosthenic adults requires mandatory autoantibody and
C-peptide testing. Timely insulin initiation preserves residual beta-cell function, prevents ketoacidosis, and slows
vascular complication progression.

Key words: Latent Autoimmune Diabetes in Adults, autoantibodies, C-peptide, differential diagnosis.
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1. Beryn

VY cyuacHii KIiHIYHIH €HZOKPUHOJIOTI BepH-
(pixauiss Tnmy nykposoro jmiabery (LUI) crae
Jlefialli  CKIAJHILIOK Yepe3 MOWMPEeHH (popMm
3aXBOPIOBAHHA 3 IEPEXPECHAMHU  KIIHIYHAMH
XapakrepucTukamu. OxHuM i3 Takux (eHoTH-
NiB € JIATCHTHWH ayTOIMYHHMH aiaber mopoc-
mux (Latent Autoimmune Diabetes in Adults —
LADA), sixuii moeqHye B co0i iMyHOT€HETHYHI
ocobmuBocti 11J] 1 Tumy 3 mOBUTEHO Tporpecy-
I0YMM KIIIHIYHUM TIepediroM, BIACTUBUM 2 THITY
[3, 6, 13]. Cxnagnicth giarHoctuku LADA mosns-
ra€ y Tak 3BaHOMY «BiKHI METa0OIIYHOI CTa01Ib-
HOCTI», KOIM MPOTATOM NepIIuX MicsiiB abo
HaBITh POKIB MALlIEHT MOXKE YTPUMYBATH IIIIKEMIFO
B MEKaX LUIbOBUX 3HAYEHD 32 JJOMIOMOTOIO JI€TH
9H IEPOPANbHAX npenaparis [4 5]. Ilpote ayTo-
IMyHHHMI TIpoLec AeCTPyKIUii B-KIITHH TpHUBae
OesrepepBHO [6]. 3rifHO 3 AAHUMH MIKHAPOHUX
KOHCEHCYCIB AMEPUKaHCHKOI A1a0eTHIHOT acolli-
arfii Ta €BponeichKoi acoriamii 3 BUBYEHHS JTia-
oety (American Diabetes Association / European
Association for the Study of Diabetes — ADA/
EASD), 6musbko 5-10% mopociux i3 nepBUH-
HuM niarHozom L[J[ 2 Tumy HacmpaBmi MaroTh
LADA-(eHOTHII, 110 3yMOBIIIOE BUCOKY 4acTOTY
TEPATIeBTHIHUX ITOMHIIOK [7, 8, 20]. Kpim ixcy-
minoneHii, LADA 4acTo acomiroeTscs 3 iHIIUMH
ayTOIMyHHHMH CTaHaMH, 30KpeMa IaTOJIOTIE0
IIUTOTNOMIOHOT 3aJI031, 10 TOTpeOye BiIAMOBII-
HOTO CKpHUHIHTY [2, 6].

Meta crarri. IIponemoHcTpyBaTu BaxKiu-
BICTh IMYHOJIOTTYHOIO Ta CEKPETOPHOro 0bcTe-
JKEHHsI TIALIEHTIB 13 HOPMOCTEHIYHOIO Oy/10BOIO
Tina Ui Bepudikamii JaTeHTHOTO ayTOIMyHHOTO
Jiabety JIOpOCTHX Ta OLIHWTH E(pEKTUBHICTH
IHTeHCH(IKOBAHOT IHCYTIHOTEpAIi aHaTOramMH
1HCYNiHY Yy KOpeKlii BUpakeHoi JAeKoMITeHcalii
BYIJIEBOIHOTO OOMiHY.

Onuc kiainiynoro Bunaaky. [amient M. cke-
pPOBaHUil CIMEHHMM JIiKapeM /10 €HJIOKPHHOJIOTa
y Oepes3ni 2025 p. y 3B’43Ky 31 3HaYHUM MOTip-
IIEHHSM cTaHy. Ha MOMEHT omisiiy BHCYBaB
CKapru Ha crpary, Brpary MacH Tina (-10 xr 3a
OCTaHHIH piK) pu 30epeKEHOMY alleTUTI, pSACHE
CEUOBHITYCKAaHHS, OHIMIHHSI 1 IEUiHHS B CTOTAX.

AHamHe3 3axBopoBaHHs. [lamient M.,
55 pokiB. BBaxkae cebe xBopum i3 2016 poky (Bik
MaHidecranii 3axBoproBanHs — 46 pokiB). Ctan
npoTaroM 9 pokiB TpakTyBaBcs sk LIJ[ 2 Tumy.
[lepmri micTh MicALIB MAIiEHT YCIIIIHO KOHTP-
OJIFOBaB PiBEHB TIIIKEMIi 32 JOITOMOT0I0 MeT(hop-
MiHy (2000 mr/noGy). Hanaui peresnbhuii camo-
KOHTPOJIb HE MPOBOAKMBCSA. epes pik, y 3B7s3Ky
3 JICKOMIICHCALLI€10, 10 Tepallii OyJ10 101aHO 1BO-
(pasHuil JIFOACBKUA T'CHHO-IHXEHEPHUH 1HCYIIH
30/70 (KOM61HaI_I1$I 30% po34MHHOrO 1Hch11Hy
KopoTkoi aii Ta 70% i30daH-iHCYTiIHY cepenHbOT

TPUBAIOCTI Ai1) y 1000Biii 1031 16 OJIMHHLIb (OI[)
Ha momenT ornsiy y 2025 poui: 3mitnanuii iHcy-
ai" 12 On x 2 p/a ta merpopmin 1000 mr. Kom-
nieHcarnis BiacyTHs: mikemis 12,4-16,8 MMonb/m.

AHamMHe3 KUTTHA. 3a (axoM — BYUTEIb.
Ulkinmsi 3uuky 3anepedye. ¥ 2012 p. mepe-
HIC TOCTPE MOPYIICHHS MO3KOBOTO KPOBOOOIry
(I'TIMK) 3a imemiyauM TUIIOM Yy OaceiiHi JiBoi
cepeaHboi Mo3koBOi aprepii. Ha mocriiinii
OCHOBI OTPHUMY€ KOMIUIEKCHY Teparilo 3 Hpu-
BOJly CYIYTHIX 3aXBOPIOBaHb: AHTUTINEPTEH-
3MBHY Tepaiito (KoMOiHauis BajcapTaH/Tixpo-
xnopriazua 160/12,5 mr/noGy Ta 6Giconposnon
5 Mr/no0y), rinoninigeMiyHy Teparnito (po3yBac-
tatuH 20 Mr/a00y) Ta aHTHArperanTH (areTuica-
miuioBa kucnora 75 mr/po0y). CrnaakoBicTh 3a
LI/] He oOTsKEHA.

O0’ekTuBHe 00cTe:xkeHHs1. CTaH cepeaHbOi
Ba)KKOCTI, 3yMOBJICHUH SIBUIIIAMH JICKOMIICHCAIIIT
BYIJIEBOIHOTO OOMiHY Ta Ketoanuo3oM. CBigo-
MICTh sICHA, TIOJIOKCHHSI aKTUBHE. bymoBa Tina
HOPMOCTEHIuHa, 3picT 186 cm, Bara 78 Kr, iHJIEKC
macu tina (IMT) — 22,55 xr/m?, OKpyKHICTb Taii
(OT) — 92 cm. lIkipHi NOKPUBHU Ta BUIAMMI CITHU-
30Bi 0OOJIOHKH JIEHIO CyXi, YHCTI. SI3UMK CcyXui,
oOknaneHnit OinmuM  HampoToM. [limmikipHO-
’KMPOBA KIITKOBUHA PO3BMHEHA IIOMIPHO, PO3IIO-
nineHa piBHomipHo. Ilepudepuuni nimparnyni
BY3JI HE 301IbIIEHI.

Ilpu ayckynbrauii JIereHb AMXaHHS BE3HKy-
nsipHe, xpuniB Hemae. Yacrora juxanus (470)
18 3a xB. ToHM cepust pUTMIiuHi, TPUDITYIICH].
Aprepiansauii THCK (AT) — 128/84 mm pt. crt,,
4acTOTa CEPLEBUX CKOPOUEHD (MCC)-78 yI[/XB
Kupit ™’sxuii, 0e300MiCHHI TpU MaNIbIAIi.
[leuinka BUCTYyMae 3-miJ1 Kparo peOepHOi JyTu Ha
1 cm. Cumnrom HaCTepHaLILKOFO HEraTuBHUU
3 000x cropin. CTu peryisipHuii, opopmieHui,
0e3 naronorivHUX JOMiloK. Jliypes mixsuiue-
HUii (1OJ1lypist Ha T rinepriikeMii), ce4oBHILyC-
KaHHs BUIbHE, Oe300i1icHe.

Ominka craHy HIWKHIX KiHIOIBOK. CyXiCTh
HIKipU CTON, OUISHKM rinepkeparosy. Ilymnbca-
uis Ha a. dorsalis pedis 36epexxena. Bibpariiina
YyTIUBICTh: 3HIKEHa 10 4 OaniB Ha 000X CTO-
nax (Hopma >6) 3a JONOMOTrOI0 IpaayHOBaHOTO
kameproHa 128 I'n. TakTuipHa Ta TEMIIEpaTypHa

YyTJIUBICTh: BHpPAKEHA Tilmecre3is 3a THIIOM
«IIKapIeTOK»,  3HIDKEHHS  TeMIIepaTypHOro
HOPOTY.

ITomepenni  s1aGoparopHi  JOCTiAKeHHSI

(ctanoMm Ha 12.03.2025)

3aranpHuii aHamiz kpoi (3AK): nelikonuru:
6,08 x 10°/1; epurpountu: 5,01 x 10'%/1; remo-
mo0in: 149 1/m; remarokput: 43,3 %; Tpowm-
oouutu: 275 x 10°/m; wmeitpodinm — 53,2%,
nimbporutu — 31,9%, moHouutu — 8,7%, eo3u-
Hoimu — 4,9%, 6azodinu — 1,3%.
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3aranbauii anamniz ceui (3AC): nuToma
Bara: 1032 , pH: 5,0 ; mmoko3a: 111 mMmounb/n,
KeToHu: 7.5 mMMoaw/i; outok: 0,165 r/1, meiiko-
uuTH 2-4 11/3, emitenii miackuii 0-4 1/3; emTenii
nepexiTHuii 1/3; eniteniit HupkoBuit 0-3 11/3.

HbAlc: 13,8%.

DOyHKUIOHAJIBHUI CTaH MeYiHKH: ajaHi-
Haminotpancgepasa (AJIT) — 54 On/n, acnap-
taraminorpancdepasza (ACT) — 41 Opn/n; Oinmi-
pyOin 3aranpnHuii — 14,2 MKMonw/n, OinipyOiH
npsaMuit — 3,4 MKMOJIB/J1, OUTipyOiH HEeNpsIMUNA —
10,8 MKMOJIB/II.

Iloka3snuku ¢QyHKUii HUPOK: KpeaTuHiH —
72,9 MKMOIB/IT; ceyoBUHA — 7,75 MMOIIB/T; pO3-
paxyHKOBa IIBUIKICTh KIIyOOUKOBOI (inbTparii
(pLIK®) 3a dopmynoro CKD-EPI (plLIK®D) —
102 ma/xB/1,73Mm2.

Jliminauit npoginb: Xonecrepun 3araib-
HUHl — 4,2 MMOJIB/J, XOJIECTEpUH JIINONPOTETHIB
HU3bKO1 miTbHOCTI (XC-JITTHI) — 1,38 MMounb/1,
XOJIECTEPUH JIMONPOTEiHIB BHCOKOI IIUIBHOCTI
(XC-JIIBIL) — 1,15 mMmonw/n, TpUriinepuan —
1,42 MMOJIB/11.

I[iarH03, BHCTaBJICHUH Ha amOyJarop-
HoMYy erami: Llykposuii niaber 2 tumy, cramis
JnekoMIeHcarii. ﬂlaGeTHqHHH KeToaulmos‘? Jia-
OeTHMYHA TUCTajbHA MOJIHEHpOmaris, CEHCOpPHA
¢dopma. AprepianbHa rineprensis III cranii,
1 crynens, ayxe BHUCOKUN CEpPLEBO-CYJUHHHI
pusuk. Hacmizku I'TIMK (2012 p.).

EHZIOKpUHOIIOT IPHIAHSIB PILLCHHS PO HETalHy
BIZMiIHY MeT(OPMIHY Ta TEPMIHOBY TOCIITaIi3a-
L0 MALI€HTa B CHIAOKPHHOJOITYHE BIILICHHS
4yepe3 BHPaKEHY JICKOMIICHCAII0 BYIJICBOIHOIO
00MiHY Ta PO3BUTOK J11a0€TUYHOTO KETO3Y.

JlaGopatopna Bepu@ikamis Ta CKpPHHIHI
CYIYTHIX IaTOJIOTii

3 omiAy Ha HETUIIOBY KIIHIYHY KapTHHY
(IMT B Mexax HOpMH, NpOrpecyroya BTpara
Baru Ta Hee(beKTHBHwTL KOMO1HOBaHOI Tepartii),
€HJIOKPUHOJIOTOM TPUIHSATO PILIEHHS PO IMpo-
BEJICHHS PO3IIUpPEHOro noobcrexxeHHs. OcHo-
BHA METa MoJsraia y AugepeHwialii BIOpHHHOL
noTpedK B IHCYJIHI (BHACIIIOK BHCHAXCHHS
peseplslB npu L[I[ 2 TUMy) BiJ ICTHHHOI a0COIIOT-
HOI IHCYJIIHOBOI HEJOCTATHOCTI AyTOIMyHHOIO
IeHe3y, a TaKOXK B OIL[HII KOMOPOITHOro ayToi-
MYHHOTO (OHY:

2. MarepiaJjin Ta MeTOIM J0CJIiIZKEeHHS

IIporpama o0cTe:keHHsI BKJIIOYAJIA:

1) JOCTI/KEHHSI  CeKpeTopHOi  pyHKuii
B-kJaiTuH: Bu3HaueHHA piBHA C-menTuay Harie
Ui 00’ €KTUBI3ALlT CTYNeHS BUCHAKECHHS €HO0-
TeHHOI ceKperii iHcyniHy;

2) iMyHOJIOriYHY NaHe/Ib aHTHTLI: BU3HA-
YCHHS TUTPIB CHELM(IYHMX ayTOAHTUTUL, MO
AHTUTCHIB OCTPIBIIEBOTO amapaTry: aHTUTLT 10

rmytamatnekapookcunasu (GADA), aHTuTin 1o
TpaHcnoprepa UMHKY 8 (ZnT8Ab) Ta aHTHUTLI 110
tuposurdocdarazu (IA-2Ab) — ans Bepudikarmii
ayTOIMYHHOTO T€HE3y 3aXBOPIOBAHHS;

3) TMpeoiiHy mNaHeJb: CKPUHIHI Ha aco-
[[iOBaHy MATOJIOTII0 IIUTOMOAIOHOT 3a103u 13
BU3HAUEHHSIM pPIiBHIB THPEOTPOITHOIO TOPMOHY
(TTT'), BinbHOTO THpOKCUHY (T4B.) Ta aHTUTLN
1o tupeonepokcunasu (AT-TIIO), a Takox npo-
BEJICHHS YIBTpa3BykoBoro pociipkeHHs (Y3/1)
[ATOITOA10HOT 3aJI03H.

Cramionapuuiieran(14.03.2025-24.03.2025):
JIKYBaHHs Ta Bepuikarist

B crauionapi nauienry Oylo NpH3HAYCHO
ATOTCHETHYHY Teparlio, 1o BKIoYana Hpy-
3iiHy  perigparanito  (0,9% posunH HaTpito
XJIOpHly) Ta INEPeBEJCHHS Ha iHCYliHOTepa-
[if0 npenaparaMu KOpOTKOI Ail IMif KOHTPOJeM
MOKA3HUKIB TIIIKEMIYHOTO Npodiao Ta piBHA
keToHypii. Iling yac cTamioHapHOTrO JIKyBaHHS
Oy7l0 OTpUMAHO pE3yJabTaTH JTOOOCTEIKECHHS:
piBeap C-nentuay cknaB 0,39 ur/mia (Hopma
0,81-3,85), tutpu GADA — 153,2 MO/ma (+),
ZnT8Ab—237,5MO/mi (+),IA-2Ab—10,57 MO/
Ma (-). JlaHi TIOKa3HHMKHU Hl,Z[TBepI[I/IJII/I CyTTeBE
3HIDKCHHS CeKPETOPHOT (YHKIIi IMiIILTyHKOBO]
3aJ1031 ay TOIMYHHOT IPUPOJIH.

3 ompily HAa HASBHICTH ayTOIMYHHOTO IpO-
Lecy, A yac nepebyBaHHs y CTallOHApi mai-
€HTY MIPOBEJICHO OLIIHKY TUPEOIIHOTO CTATYyCy Ta
VY3J1 murononidHoi 3ano3u. Pesynmpratu mabo-
paropHoro ob6crexxenns: TTI — 1,82 mxOpn/mn
(N: 0,44.,0), T4B. — 14,2 nmons/n (N: 9,0-19,0),
AT-TIIO - 12,4 MO/mn (N: <34).

[Tporokon Y3]] mmrononioHOI 3a1031: mpaBa
noinst — 21x20x45 mm (06’em 9,0 cm?), miBa
noist — 20x19x46 MM (00’em 8,4 cm?), mepe-
muiiok — 4,0 mm. 3aranaeHuii 00’em — 17,4 cm’.
Konrypu piBHi, EXOCTPYKTypa OIHOPIJIHA, €XO-
TeHHICTb CEePEIHs, CYIMHHUI MAJTIOHOK HE TIOCH-
neHui. BOrHMIUEBI YTBOPECHHS HE BHSBICHI.
3aKIIIOUYEHHS: MaTOJIOTIYHUX 3MiH HE BUSBIICHO.

[Ticis  oTpuMaHHS pe3ysibTaTiB  JOAATKO-
BUX J1a00paTOPHUX JOCIHIKEHb Ta cTabimizamii
METa0ONMIYHUX TOKa3HHUKIB Oylno cgopMyibo-
BaHO KIIIHIYHUH J[1arHO3, 3 SKUM MaIieHTa Oyno
BUIIUCAHO JUIS MOJAJIBIIONO aMOyJIaTOPHOTO
CIIOCTEPEKECHHSI.

Miarnos mnpu Bunmcui: Ilykposuii nia-
oer 1 Tuny: LADA- -BapiaHT, cTaH CyOKOM-
nercauii. Jliabetnyna aucTambHa CEHCOpHA
noJiHeHponaris.

CymyTHs marosioris: AprepiajbHa TinepTeH-
3ig III cranii, 1 cTynens, qyxe BHCOKHUiIl cep-
[EBO-CyAMHHMI pu3uK. Haciiaku nepeneceHoro
['TIMK (2012 p.) 63 HEBPOIOTIYHOTO IeDIIIUTY.

[Ticns mikBimamii KeToly Nalli€eHTa MepeBe-
JICHO Ha IHTEHCU(IKOBaHY IHCYJIIHOTEpario
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aHAJIOraMi 1HCYJIiHY yJIBTPATPUBANOi Ta Yilb-
TPakopoTKoi Aii (aertroaex + acmapr) y Gasuc-
OomocHoMy pexumi. Bubip TepaneBTHUHOL
taktuku Tpu LADA-giaberi BHU3HAYAETHCS
JMHAMIKOIO (DYHKIIIOHAJIBHOTO CTaHy [-KJIITHH,
L0 BIZOOP@XKCHO B AIropuT™i BUOOpPY cTparerii
JIIKYBaHHH (pnc 1). HonarkoBo IPOBEJICHO Kypc
HeiiporponHoi Ta Mmetabomiunoi Teparmii (Tpe-
napaTty anb}a-JinoeBoi KUCIOTH B/B KPaIEIbHO
Ne 10, Bitaminu rpynu B B/m Ne 10).

BunucHuii enikpu3s Ta pekoMeHaamii

[NamienT BUMMCAaHWA y 3a0BUTLHOMY CTaHi,
Y BHUIICHOMY CMiKpu3i Oy/0 HaJgaHO HACTYINHI
peKoMeHamii A1 NOAAIbIIOro aMOyIaTOpHOTO
CIIOCTEPEKECHHS:

basuc-6omocHa iHCynmiHOTEparis (3arajibHa
no3a ~0,8 On/kr):

bazan: incynin germonek 32 Ox o 22:00.

Bosntoc: iHCyNiH acmapT nepes CHiJaHKOM —
2,0 On nva 1 xnibny oxunuiito (XO); nepen 00i-
noM — 1,4 On/XO; nepen Beuepero — 1,2 On/XO.

[lepopanbHa Tepamis: anbda-inoesa KMCIOTa
600 mr 1 pa3 Ha 106y (Bpanmi 3a 30 XxB /10 inu)
MPOTATOM 2 MiCAILIB; KOMILJIEKC BITaMiHIB TPyIH
B (epopaiibHo) npotsirom 1 micsus.

CynyTH;I Tepartist (POAOBKEHHs PaHiLIe IIPH-
3HAUEHOI CXEMH): BaJicapTaH / TiIpOoXJIOpTiazu
160/12,5 mr — 1 pa3 na 100y (Bpanui); Gicorpo-
non 5 mr — 1 pa3 Ha 100y (BpaHi1li); po3yBacTaTuH
20 mr — 1 pa3 Ha 100y (BBeuepi); aleTHICATIIH-
noBa kucnora) 75 mr — 1 pa3 Ha 100y (BBeuepi).

Kontpoas AT ta YCC.

CaMOKOHTpOJIb: IIOZICHHE BEIEHHS ILOJCH-
HUKa DIIIKeMii, KOHTPOJIb Baru Ta miapaxyHok XO.

3. Pe3ysbTaT T2 00rOBOpEeHHS

OuineHo craH mnamieHTa 4Yepe3 3 MICHIII.
Piernp HbAlc 3uu3uBcs no 7,9%, Bara 3pocna
10 84 xr (+6 Kr), IO CBIIYUTH NPO IPHIIU-
HEHHA KarabomiyHux rmporeciB. Pienp AT
3aJMIIAaBCS LUIBOBUM IPOTATOM YChOTO Hepi-
Oy CIOCTEpPE)KEHHA. 3a pe3yJabTaTaMu KOHTp-
OJBHOTO  DIIIKEMIYHOTO  Npodimro  mIiKemis

Hatme: 5,2—7,5 mMMoiub/1 (LIJIbOBHH Jiana3oH:
4,4-7,2 MMOnb/1); MOCTOpaHAiIaNbHA TIIKEMis
(uepes 2 romuuu): 8,3-9,5 MMoub/u (UiIbOBHIA
miamazon: <10,0 MMOHL/JI) Iporsirom nepiony
CIIOCTEPE)KEHHSI HE 3a(1)11<c013aHo KJIIHIYHO 3Ha-
YyIIUX Ta TSOHKKUX TIMONIIKEMI; M1 yac mooau-
HOKHX €IT130/[iB JIETKOTO 3HWKEHHS IIYKpY PIBEHb
IJIa3MOBOI TIIiKeMIT He ImagaB HIDKIE 3,5 MMOJIB/II,
IO MiATBEPIKYE KEPOBAHICTh T4 BUCOKUU MPO-
¢inp Oe3nexku iHTEHCHU(IKOBAHOI CXEMH aHAJO-
ramu iHcyminy [19].

AHaii3 HaBEACHOTO KIIHIYHOIO BHIAJKY
JICMOHCTPY€E CKIIAJIHICTh AudepeHLiiiHoi  ia-
THOCTUKH THIIIB Jliabety B jopociomy Biui. Kii-
HiYHa KapTUHA NnaiieHTa M. UII0CTpy€ NOMUpPEeHy
npobneMy nmoMuikoBoi knacudikamnii LADA sk
LT 2 tuny [3, 16]. Bik manipecrauii (46 pomB)
Ta MOYaTKOBa KOMIIEHcAlis Ha (oHi mpuiiomy
MeTGopMiny chopMyBaan XHUOHE YSABICHHS IO
natoreHe3 3axBoproBaHHs. IIpore cTaliIbHO
HopMmanbHui IMT, Hetunosuii musa L1 2 tumy,
B)KE Ha PaHHIX €Tarnax MaB BUKJIMKATH KIIHIUHY
HAaCTOPOXKCHICTb, a MPOIPECYIOYEe CXYIHCHH
3a BIZICYTHOCTI O3HAaK 1HCYJIIHOPE3HUCTEHTHOCTI
CTAJIO 10/IaTKOBMM apryMEHTOM JUIsl IPOBE/ICHH
IMYHOJIOT1YHOTO CKpHHIHTY [4, 15].

JliarHOCTHYHUI aNropuT™, KUl Hamu OyIlo
BUKOPHCTAHO, 0a3yBaBCsl HA O/HOYACHOMY JI0CIIi-
JoKeHHI maHeni ayroanTtutin: GADA, ZnT8Ab
ta [A-2Ab (puc. 2). Taka TakTUKa € BUIpaBa-
HOI0, OCKUIBKH 3 4acoM, B MIPY NPOIPEeCyBaHH
ACCTPYKUIT B-KIIITHH, THTPH aHTUTLJI MAIOTh TCH-
JICHIIIIO IO 3HWKCHHS Yepe3 BUUEPIIaHHS aHTU-
reHHoro cyoerpary [11].

Ockinbku npu 9-piunomy anamuesi L1 mari-
enra M., PH3HK CEPOHCTaTHBHOCTI 3pOCTaE,
BH3HAYCHHSI JIHIIIE tutpiB GADA, monpu ixHio
JIarHOCTUYHY IIHHICTb, HE TapaHTye Bepudi-
kamii LADA [7, 12, 14]. CkiagHicTh Mi3HBOT
JIarHOCTUKU 3yMOBJIEHA TaKOX IaTOTeHETHY-
HOIO rereporeHHicTio LADA, skuii Moxxe Matu
O3HAKH SIK ICTUHHOT'O ayTOIMYHHOTO IIPOLIECY, TAK
1 TUTIOBOTO HEayTOIMyHHOTO jaiadety 2 tumy [9].

TepaneBTH4Ha cTpateria LADA-gia6eTy

0.3 HMOAB/ /1

S Basuc-6oniocHa

iHcyniHoTepania

LADA
AlarHocToBaHo

ouiHKa
C-nentuay

YHUKaHTe 3aCTOCYBaHHS
CYNb(OHICEUOBHHM

0.3-0.7 HmoNb/ H——

TNy

JoTpumyiiTect npuHUMNiB
kombiHosaHoi Tepanii LA 2

=

3HHMKEHHA

MonitopuHr C-nentuay
KOMHI 6-12 mic.

Puc. 1. Anropurm Bubopy crparerii JikyBanust npu LADA
IIpumiTka: cTpareris JiKyBaHHS 0a3y€eThCsl Ha OIIHII 3aJIMIIKOBOT CEKpeTOpHOI QyHKIT B-KkiniTuH (piBeHb C-TIENTUIY).
Jowcepeno: cghopmosano aemopamu na ocnoéi [3, 4, 5, 13, 15]. Koeghiyienm nepepaxymxy ona C-nenmuoy: 1 umonv/n = 3.31 ne/mn
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*CMMNTOMM rinepraikemii:
BUpaXKeHa nosiguncis, MNauieHT i3 giabeTom:
noniypin, BTpaTa BarM, KAiHiYHa nigospa
KeToHypif

|

KpuTepii cKpuHiHry:
(Heo6XiAHO 22 03HaK)
1. Bik maHidecTauii: 30-50
POKiB
2. IMT < 25 kr/m?

3. CMMNTOMM rinepriikemii*
4. OcobUCTUIN aHamHes
ayTOIMYHHUX XBOPOO
5. CimeHHMI1 aHamHe3
ayTOiMYHHKX XBOPOG

Tak
{

CKpHHIHr: AHaniz Ha GADA

|

GADA no3vTMBHMIA?

\Hi Hi

)

Po3wimpeHmit noLwyK:
ZnT8Ab Ta IA-2Ab

Byab-AKi aHTUTINA
NO3NTUBHI?

LN
SN

BukntoyenHa LADA

k

JiarHos: LADA
nigTBepAKeHo

Puc. 2. /liarHOCTHYHUI aJrOPUTM JIATEHTHOTO ayTOiMyHHOrO 1iadety y nopocaux (LADA)

IIpuMiTKa: CKPHHIHT Ha ayTOAHTHUTIJIA PEKOMEH/IOBAHO TPH HASIBHOCTI > 2 KIiHIYHUX 03HaK. GADA — aHTHTINIA 10 TITyTaMarie-
kapOoxcunasu; [A-2 — antutina 1o tuposuHdocdarasu; ZnT8 — aHTUTINIA 10 TpaHCTIOPTEpa LIMHKY 8.

IDicepeno: cghopmosano asmopamu Ha ocrosi [10]
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Came KOMIUIEKCHA IMyHOJIOTIYHA IaHENb HiBe-
JI0€ HMOBIPHICTh XHOHOHETraTMBHUX pE3yJIbTa-
TiB, Ia€ 3MOTY BYaCHO ONTHMI3yBaTH TEPAIIiio J10
MOMEHTY BUCHAKEHHS (DyHKI110HAJILHOTO PE3€pBY
MiAIUTYHKOBOT 3a03u. [103UTHBHUI pe3ynbrar
3a nBoma mapkepamu (GADA Tta ZnT8Ab) ctas
KJIFOYOBHM JIOKa30M ayTOIMYHHOT'O T'€He3Y.
BaxnuBuMm enemeHToM oOcTexeHHs Oyna
OLlIHKAa KOMOpPOIAHOTO  ayTOIMYHHOTO  (DOHY.
Ockinpku LADA naroreHeTUYHO pO3TISIAEThCS
sk riarun L] 1 Tumy, Taki namieHTH MaroTh BUCO-
KHii PU3UK CYIyTHBOT opraHocrenudiyHoi ayToi-
MyHHOT natostorii [17, 18]. 3riaHo 3 HacTaHOBaMK
ADA, CKpHHIHI ayTOIMyHHHMX 3aXBOPIOBaHb
H.II/ITOHOI[16H01 sanosu (A3LL3) e 06oB’s3K0BUM
KOMIIOHEHTOM BE/ICHHSI [IALIIEHTIB 3 &y TOIMYHHUM
niaberom [1]. ¥V momymsuii xBopux Ha L] 1Tumy
nommpenicts A3LL3 Bapitoe Bin 17% mo 30%,
toni sk mpu LADA-deHoTHII LIeli TOKa3HHUK
csirae 25-35%, 1110 CyTTE€BO EPEBUILLYE 3aTAJIbHO-
nomynsiiiHl 3—6%. bruzbko 15-20% mnarieHTis
MatoTh 1o3uTuBHI AT-TTIO Bxke B MOMEHT MaHi-
decramii L] [2, 6]. KommiekcHe OIiHIOBaHHS
THUPEOIJJTHOTO CTAaTyCy Ta yJbTPa3ByKoBa Bepudi-
Kallisl CTPYKTYpH 3aJ1031 natieHTa M. 103BOIHIN
BUKJIFOYUTU CYITyTHIO TUPEOITHY €HIOKPHUHOIIA-
TiI0 HA MOMEHT 3BEPHEHHS, 1110 Bi/IIIOB1/Ia€ BUMO-
ramM MDKHApPOJHHX TPOTOKOJIB 100 KOMILICKC-
HOTO BE/ICHHS ayTOIMyHHHX 3aXBOPIOBAHb.
Pesynbrary JliKyBaHHs [IATBEPAWIN HEO-
LUIBHICTh BUKOPUCTAHHS KOMOIHOBaHUX 1HCYIIi-
HiB ipu LADA-¢denoTHIII, OCKITIBKH NPOBIAHUM
MEXaHI3MOM JIeKOMIIEHCAIlli € a0COoNoTHA 1HCY-
JIHOBA HG,Z[OCTaTHiCTB Hepexi;:l Ha iHTeHCHU(]iKO-
BaHY IHCY/TIHOTEPAIIIO i3 3aCTOCYBAHHAM aHAJIO-
TiB {HCYIiHY YIBTPATPUBAJIOL Ta YIBTPAKOPOTKOI
i1 3a0e3meunB cTa0lIi3aIiio MTOKA3HUKIB IIIKEMIT
[20]. 3amxkenns piBast HbAlc 3 13,8% no 7,9%
MIPOTATOM TPHOX MICSIIB 0€3 THKKUX a00 4acTUx
€Mi30/1iB TIOMTIKEeMi CBITYUTH PO €(PEKTUBHICTD
00paHOro MiJIXOAY Ta CYTTEBE MOKPAILEHHS MPO-
THO3Y LLO/I0 PO3BUTKY CYAWHHUX yCKJIaTHEHb.

4. BucHOBKH

1. Iudepenuiitna 1arHOCTHKA IyKPOBOTO
niabeTy y JOpOCIUX MAaLi€HTIB 13 HOPMOCTEHIY-
HOIO OyJOBOIO Tijla 00OB’SI3KOBO Ma€ BKJIIOYATH
IMYHOJIOTIYHUN CKPHUHIHT (BU3HAYCHHS THUTPIB

aHTUTLI 110 AeKapOOKCHIIa3H IIyTaMiHOBOI KHC-
JIOTH, aHTUTUI 1O TPAHCIOpTepa LMHKY 8 Ta
aHTUTLI 10 THPO3UH(poCchaTasH) i OLIHKY CeKpe-
TOPHOTO pe3epBy (Bu3Ha4YeHHsI piBHs C-rienTuy)
JUIs BepUdiKallii JaTeHTHOTO ayTOIMyHHOTO Jlia-
0eTy 10poCIuX.

2. CpoevacHa  Bepuikallis  ayTOIMyHHOTO
ICHe3y Ta Iepexij Ha IHTCHCH(IKOBaHy IHCYII-
HOTEpAIil0 aHAJIOraMH IHCYJIIHY [O03BOJISIOTH
CHOBUIBHUTH BHCHAXXEHHS O€Ta-KIITHH IIiJI-
IITYHKOBOI 3aJ03M Ta MOIEPEIUTH MpPOrpecy-
BaHHSI MIKPOCYJJUHHUX YCKJIaJJHEHb.

3. EdpexTuBHICTh BeJCHHS MAIli€HTA 3 JIATCHT-
HUM ayTOIMyHHHUM J1ia0eTOM JOPOCIHX 3aJICKUTH
BiJl 37aro/pkeHoi poboru amOynaTtopHoi Ta cra-
IIIOHApHOI JIAHOK: BiJl PaHHBOI MiJ03pU Ha Mep-
BUHHOMY €Tari JI0 HaBYaHHS Malll€eHTa HABUYKAM
CaMOKOHTPOJIIO, IO J03BOJISIE JOCAITH 3HHKCHHS
PiBHs IVIIKOBAHOIO I'eMOIIOOIHY HpI/I6JII/13HO Ha
6% TPOTIroM Nepinx TPHOX MICALIB Tepaii.

Konduiikr inTepecis

ABTOPHU AEKIIAPYIOTb, 1110 HE MAIOTh KOH(ITIKTY
IHTEepECiB CTOCOBHO JJAHOTO JIOCII/IKEHHS, B TOMY
qucIt (PIHAHCOBOTO, OCOOHMCTICHOIO Xapakrepy,
aBTOPCTBA 4H IHILIOTO XapakTepy, WO Mir Ou
BIUIMHYTU Ha AOCIIDKCHHS Ta HOTO pe3ylbTaTH,
IpeACTaBJIeHI B AaHIl CTATTI.

Indopmanisi npo pinancyBanus
JocnimkeHHs npoBoauiocs 0e3 3alydeHHs
JIOZIATKOBOTO 30BHIIIHBOTO (hiHAHCYBAHHSI.

JloCTynHiCTh JaHUX
Jani OynyTh HaiaHi 32 00T PyHTOBAHUM 3aITUTOM

BukopucTaHHS HITY4YHOIO iHTeJeKTy

ABropu HII[TBepIL)KYIOTb 0 HE BHUKOpHUC-
TOBYBAJIM TEXHOJOT1{ IITY4HOTO IHTEIeKTY IpH
CTBOPEHHI IPEICTaBICHO] pOOOTH.

Bnecox aBTOpiB
Morenens Karepuna IBaniBHa: KoHIenTya-
Ji3alis, KJIIHIYHE BSACHHS Malll€HTa, CHCTEMAaTHU-
3aIlis TaHuX, HAITMCAHHsI — TepIa PeaaKIlis;
[TepueBa Haramis OmeriBHa: MeTOMOJIOTIS,
HAMCaHHS — pEIEH3YBaHHS Ta peaaryBaHHS,
HAarJIsi/1, KOOpAHHALIS POOOTH.
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AJIEPT'TA HA BIJIOK KOPOB’AY0I'O MOJIOKA TA PE®JIIOKC:
AK 3PO3YMITHU, 1O TYPBYE MAJIIOKA

Myasraii O. M.

COW’S MILK PROTEIN ALLERGY AND REFLUX:
HOW TO UNDERSTAND WHAT IS TROUBLING THE INFANT

Oleksandra Shulhai

AHoTanuis

Axmyanvhicme. Y nepwi micayi scumms 8 3HAYHOL Yacmunu Oimeil paHHbO20 iKY CNOCMEepPiearmvpCs makKi
cuMnmoMmu, AK nioguwyena Opamienugicmv, HAOMIPHUL NIAY, 3PUSYBAHHSA, WO HEPIOKO CIMAloms 0J4cepelom 3ane-
NOKOEHHS MA eMOYiliHo20 BUCHAdICeHHsT 6ambKig. [leped KAHIYUCMoM y makux 8unaoxkax nocmac numanHs. yu
3yMo6eHi Yi npossu Qi3iono2iuHUM i NAMONOSITYHUM 2acmpoe30¢hazeanbHUM PeuioKCOM, Ui BOHU MONCYMb OYMU
noe’si3amni 3 anepeieto 00 OLIKi6 KOpos suozo monoka. Hessasicaiouu na nodibnicmo KiiHiYHUX Nposisis, obudsa 3a-
XBOPIOBAHHS MAIOMb PI3HI NAMOGI3I01021UHI MEXAHIZMU Ma nOMpeOyomv Oupepenyiioearnozo nioxoody 0o 0iacHoc-
muxuy U 1ikygants. Memor 0anoeo 0ena0y € ananiz CyuacHux HayKo8ux OaHux wooo 3a3HAYeHux cmauis y dimei
PAHHBO20 BIKY, A MAKOIC AKMYANi3ayis 3HAHb JIKAPI8 Nepuloc0 KOHMAKmy 0Js. 600CKOHANEHHs. iX 0ia2HOCMUKU
ma aikysanus. Mamepianu ma memoou. [Iposedeno noznubnenutl 020 cyvacHoi HAyKosol aimepamypu, npu-
cesaUeHol npobnemi cacmpoe3ogazeanbHo2o pearokcy ma anepeii Ha OII0K KOPo8 'a1u020 MOIOKA y Oimell pAHHbO2O
BIKY, A MAKOJIC NPOAHANIZ08AHO AKMYANbHI KNIHIuHI pexomenoayii TTieHiuHOaMePUKAHCOKO20 MOBAPUCNEA OUMSI-
401 2acmpoenmeponoaii, 2enamonozii ma xapuyeanus i €8poneticbkoco mosapucmea OUmsyoi 2acmpoeHmeponoeii,
2enamonoeii ma xapyy8auHs wooo OiaeHOCMUKU Ma 6e0eHHA 2acmpoe3opazednvHoi pedhiokcHol xeopobu y Oi-
metl. Pesynomamu. Upoammzéoecmo OCHOBHI namod)is'iozloeiw-ti MeXanizmu ma KAiHIYHI 0coOIUBOCMI 2acmpoe30-
azeanvrozo pegpiokcy i anepeii na OinOK KOpo6 11020 MOAOKA Y dimell panibo20 6iky. Bemanoeneno, wo obudsa
CMAaHU € ROWUPEHUMU 8 NEPUIUIL PIK JHCUMML MA MOJICYMb NPOAGNAMUCT NOOIOHOIO CUMNIMOMAMUKOIO, 30KpeMa
3pU2YBAHHAMU, ONIOBAHHAM, HAOMIPHUM NIAYeM, OPAMIGIUSICINIO, SHUNCECHHAM Anemumy ma nopyueHHsIMU CHY, Wo
VCKAAOHIOE iX Oupepenyiiiny diaehocmuxy. Biocymuicms cneyughiunux i 0ocmynuux 0iaeHOCMU4YHUX MeCcmis Moice
npu3eooumu K 00 2inepoiacHoCmMuKU, max i 00 HedOOYiHKY yux cmauis. Ha niocmasi ananisy cy4acHux pexomen-
oayiil 3anponoHO8AHO NPAKMUYHUL ROEMANHUL NIOXIO 00 OYIHKU CUMNMOMIE I 6€0eHHS HEMOBISIM 3 PepioKCOM
ma anepeiero Ha OiloK KOPO8 a4020 MONOKA | OOTPYHMOBAHO 8U3HAUAMU NOOANLULY MAKMUKY NiKYeaHHs. Bucnoesok.
3anpononoeano npakmuunull noemantull aneopumm 00ONOMO2U MEOUUHUM NPAYIGBHUKAM Y 6e0eHHi HeMOBNAMm 3i
CMIUKUM 3PU2YBAHHIM, ONIOBAHHAM, NiAYeM MA OUCKOMPOPMOM.

Knrwouoei cnoea: oimu pannvoeo 6ixy, cacmpoe3zoazeanvruii peuioxe, anepeis na Oilok Kopog 14020 MONOKA.

Abstract

Background. In the first months of life, a considerable proportion of young infants display symptoms such as
increased irritability, excessive crying, and regurgitation, which often become a source of concern and emotional
exhaustion for parents. In such cases, clinicians face the question of whether these manifestations are due to
physiological or pathological gastroesophageal reflux, or whether they may be related to cow s milk protein allergy.
Despite the similarity of clinical presentations, both diseases have different pathophysiological mechanisms and
require a differentiated approach to diagnosis and treatment. The aim of this review is to analyze current scientific
data on these conditions in young children, as well as to update the knowledge of primary care physicians in order
to improve their diagnosis and management. Materials and methods. An in-depth review of the current scientific
literature on gastroesophageal reflux and cow s milk protein allergy in young children was conducted, along with an
analysis of the current clinical guidelines of the North American Society for Pediatric Gastroenterology, Hepatology
and Nutrition and the European Society for Paediatric Gastroenterology, Hepatology and Nutrition on the diagnosis
and management of gastroesophageal reflux disease in children. Results. The main pathophysiological mechanisms
and clinical features of gastroesophageal reflux and cow’s milk protein allergy in young children were analyzed.
Both conditions were found to be common during the first year of life and may present with similar symptoms,
including regurgitation, vomiting, excessive crying, irritability, decreased appetite, and sleep disturbances, which
complicates their differential diagnosis. The absence of specific and accessible diagnostic tests can lead to both
overdiagnosis and underestimation of these conditions. Based on an analysis of current guidelines, a practical
stepwise approach to symptom assessment and management of infants with gastroesophageal reflux and cow's
milk protein allergy is proposed, providing a rationale for determining further treatment strategy. Conclusion.
A practical stepwise algorithm is proposed to assist healthcare professionals in managing infants with persistent
regurgitation, vomiting, crying, and discomfort.

Key words: young children, gastroesophageal reflux, cow s milk protein allergy.
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1. Beryn

Boke B nepiui MiCsL XKHUTTS HABITh 3/0POBUX
Y HEMOBJIAT MOXYTb BHHHMKATH Pi3HOMAaHITHI
CHMIITOMH, Taki sIK TiJBHIICHA JPaTiBIMBICTD,
HaJIMIpHHI TI1a4, 3pUTYBaHHS, 1[0 HEPIIKO CTa-
IOTh JDKEPEJIOM 3aHETOKOEHHS Ta EeMOIITHOTO
BUCHAOKCHHA OaThKiB. YacTHMHAa JaHUX O3HAK
€ O3HaKaMH TracTpoe3odareasbHOr0 peduIroKCy
(I'EP), To6T0 3aKMiaHHs BMICTY LLIYHKa B CTpa-
BOXIJ{ 1 B POTOBY HOPOXKHHUHY, a 9acTHHA — TPO-
SABaMHU aJIepriyHUX peakiiif, NOoB’S3aHUX i3
XapuOBMMHU YMHHUKAMH Ta MOXKE KJITIHIYHO Hara-
JyBaTU CTaHH, IO aCOIIMOBaHI 3 BKHBAHHIM
KOPOB’S40T0 MOJIOKA. J{IarHOCTHKA TAKUX PeaK-
Uil HEPIAKO YCKIAJHIOETHCS BUKOPHCTAHHAM
PI3HNX TEPMIHIB JUIs OUCY MOIOHUX KIIHIYHUX
MPOSIBIB, IO MOXKE CIPUYMHATH IUTyTAaHUHY SK
cepen JIikapiB, Tak i cepes OaThKiB.

I'EP y niteit PaHHBOTO BIKY € JIOCHTb TOIIN-
PCHUM JIarHO30M, SIKMI MOXE TPOSIBISITUCS SIK
perypritamiero 4u ONIOBaHHSIM, TaK 1 BUKJIH-
KaTH JUCKOM(OPT mija yac abo miciist TOyBaHHS.
brmuzpko 50-60% 3mM0pOBHX diTE€H peETYISPHO,
MOYMHAIOUM 3 § TIKHIB, BIAPUTYIOTH MOJIOKO
MPOTATOM TMEPIINX KUTBKOX MICALIB O KUTTS
3 MakCHMyMOM /10 4 micsiB, puaomy 10 25%
HEMOBJIST BIIPUTYIOTh > 4 pasu Ha JieHb. ITo mipi
JI03piBaHHs TPaBHOI cucTeMHu 10 612 micsuis
y 90-95% wmaimokiB niposieu ['EP 3MeHITyrOThCS
a0o B3araumi 3HUKaIOTH [1, 19, 21].

Anepris Ha OITOK KOpPOB’SYOTO MOJIOKA
(ABKM) e IMyHHa peakiisi Ha OUIKH
KOpPOB’S'YOT0 MOJIOKA SIK TITEH, SIKUX TOAYIOThH
TPYAbMH, TaK i JiTeH, IKUX TOAYIOTh CYMIIIIIIIIO.
Ie oqHa 3 HAHNOMIMPEHIMIUX XapYOBUX aNepriii
Y HEMOBJIAT, sKa MaiiKe 3aBKIH PO3BHBAETHCS
70 1 poky. Y pO3BHHEHHX KpaiHaX MOIIMPEHICTH
JIaHOT MATOJIOTI] Y HEMOBIIST CTAHOBHTH Bijl 2 J10
3%, a 1o 6 pokiB BOHA TaJa€ J0 MEHII Hixk 1%
[18, 25]. IMatorene3 I'EP i ABKM Bkitouae
YHMCIICHHI MEXaHI3MH IOPYIIEHHS XapuyBaHH,
MOTOPHKH, IMYHOJIOTI4HI TPOSBM Ta pPEaKUil
rinepayTIMBOCTI. Y HU3LI pobIT 06ropoprosa-
JOCS TEPEeKPUTTS CHUMIITOMIB ab0 OJHOYacHe
BuHukHeHHs ABKM Tta ['EP. Po3pizHeHHs 1ux
JIBOX 3aXBOPIOBAaHb BCE IIE 3AIMIIAETHCS CKIIaI-
HUM Yepe3 CXOXKICTb CUMIITOMIB Ta BiJICYTHICTb
TOYHHX Ta 3pPYYHHX JIarHOCTUYHUX TECTIB
y IiTei panHboro Biky [17, 22, 23].

Mertoi0 naHOro OrIALy € aHami3 Cy4acHHX
HAayYKOBHUX JIAHKX OO 3a3HAYCHNX CTaHIB y JIiTeH
PaHHBOTO BIKY, @ TAKOXK aKTyalli3allis 3HAHb JliKa~
pIB MEpIIOro KOHTAKTY JJISl BIOCKOHAJCHHS IX
JIarHOCTUKH Ta AU(EepeHIiHOBaHOTO BEICHHSI.

2. Marepiajiu Ta MeTOIH
Byno npoBeneHO peTeNbHU O HEIoAaB-
HiX myOnikamii y 6a3ax nanux PubMed, Scopus,

Medscape. Takoxx mpoaHali30BaHO OHOBIIEHI
pexomenzanii IliBHIYHOAMEPHKAHCHKOTO TOBA-
pUCTBA IUTSAY0i raCTPOCHTEPOJIOTii, IenaTono-
rii Ta XapuyBaHHS (NASPGHAN) i €sporieii-
CBKOTO TOBAPHCTBA JAUTSYOI TACTPOCHTEPOIOTT,
renarosiorii Ta xapuyBanHs (ESPGHAN) mono
JTIarHOCTUKHM Ta BEICHHsS ractpoesodareaib-
HOi pedmrokcHOi XxBopoOu y niteil. OTpumani
JlaHl CHHTE30BaHO Yy CTPYKTYPOBAaHUM BHKIIA[
JUIsl CTBOPEHHSI CY4aCHOTO YSIBICHHSI IIPO 3a3Ha-
YeHy npobieMy 1 MEpCHEKTUBH IOAAJIBIINX
JOCTI/IKEHb.

3. Pe3yabTaT T2 00rOBOpEeHHS

I'EP € onui€ro 3 HaWMOIIUPEHIIUX NPUYUH
3BEpHEHb JI0 JIiKapiB IEPBUHHOI MEMYHOI 10TIO-
MOTH T HAIIPABJICHHS 10 AUTAYOIO raCTPOCHTE-
posora. I'EP Tta peryprirauis (nacusse ¢isiosno-
iYHE [OBEPHEHHS MOJIOKA ab0 BMICTY LUIYHKa
JI0 CTPABOXOY 1 POTOBOT HOpO)KHI/IHI/I) K ¢i3i-
OJIOTIYHE SIBUIIE 3a3BUYail MOB’sI3aHi 3 MEPero-
JIOBYBaHHSAM MAJIOKa, KOPOTKOKO JIOBKUHOK Ta
HE3pUIICTIO HUKHBOTO CTPABOXIJAHOTO CiHK-
tepa (HCC), tynum kytom ['ica, TpuBaium ropu-
30HTAJILHUM TOJIOKEHHAM HEMOBIISTH, Hee(ek-
TUBHUM e30(areajibHuM KIIPEHCOM Ta 3MiHOIO
pe3ucTeHTHOCTI cnu3oBoi obononku (CO) crpa-
Boxony [21, 22].

Oxpemi Kareropii 1iTeil MaroTh MiABUIICHUI
pu3uk po3BUTKy I'EP, 30kpema naiiieHTH 3 rese-
TUYHUMH Ta BPOIKCHHMHU 3aXBOPIOBAHHSMH,
takuMmu K cuHapoM Kopuemnii ne Jlanre, cuH-
npom [layHa Ta MykoBicIu03. Jlo rpymnu pu3uKy
TaKOXX HaJeKaTh MEPeAYacHO HAPOHKEHI [IITH,
y SKHUX HE3pUIICTh MOTOPHKH IITYHKOBO-KHIII-
KOBOT'O TPAaKTy MO€ 3yMOBIIIOBAaTH YIIOBIIbHEHE
CHOPOXKHEHHSI IITYHKA Ta MOPYIIECHHS MOTOPUKH
TOHKO1 Kumiku [21, 23].

Cumnromu I'EP 3HauHOIO Mipoi0 3ajexarb
BiJl BiKYy, HasgBHOCTI CYIyTHBOI Harojorii Ta
MOKYTb 3’ ABISTHCS YH TIO€IHYBATHCS IHMBIY-
anbHO. YacTuHA HEMOBIAT HECIOKIiiiHI, JIpaTiB-
JIUBI, OJIFOKOTH, 3PUTYOTH MOJIOKO, BUTHHAOTHCS,
1HIII BiZIMOBIISIIOTHCSI Bl TOAYBaHHS, IJIaYyTh,
BiT4yBalOTh OUTb 0e3 OMOBOTH («TUXUI» ped-
TtoKC) (pUCYyHOK 1).

®isionoriunuii 'EP moxe Habysarn naro-
JIOTIYHOTO 3HAYEHHs Ta BIJNOBIJATH TacTpoe-
3o¢areanbHiil pedurokcHiii xBopodi (I'EPX) 3a
HasIBHOCTI CHMIITOMIB TpPUBOTM a00 KIIHIYHO
3HAUyIIMX CHMIITOMIB, 30KpeMa HEJOCTaTHbOI
npubaBKM MacH Tila, MOPYLICHHs pocty, $op-
MYBAaHHIO €30(arity, pecripaTopHiIX MPOsBIB Yi
BIJIMOBH Bij ki [6, 21].

I'EPX Busnauaetscsi sk ['EP 3 criiikumu
TPUBOXKHUMH ~ CUMITOMHU a00  yCKJIQJHEH-
HAMH 3TiIIHO 3 MDKHAPOAHUM KOHCEHCYCOM
[20], omyOmiKOBaHUM B OHOBJICHHMX KJIIHIYHHX
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[Ina4, npaTiBIUBiCTH

Puc. 1. Haii6inbm momupeHi cuMnToMu pediirokcy Y HEMOBJISIT

npaktuuHux pexomennauiix NASPGHAN Ta
ESPGHAN. TakuMu cuMIToMaMu € 3aTpUMKa
PO3BUTKY, TMO3HIIIIMHE IMOJIOKEHHS IHI 3 BUTH-
HOM CIIMHU, BiJIMOBa BiJ 1Ki, 3HAuHI 3pUTY-
BaHHS Ta 3MiHa mnoBemiHKH Maiaroka. [ EPX
TAKOK € TMPHUYUHOI0 BHPAKEHOi OaTbKiBCHKOT
TPUBOXKHOCTI Ta HETaTMBHUHN JOCBIJl PAaHHBOTO
OarpkiBcTBa [12, 24, 29]. IMommpenicts 'EPX
BapilOETHCS B PI3HUX JDKepesax JTepaTypH Bif
23% mo 40% [2].

Bkpaii BaXITMBO BUSBUTH Y MalllOKa CHUMII-
TOMH TPUBOTH (TaK 3BaHI «4YE€PBOHI MPAIOPIII»),
10 HE XapaKTepHi Ul TUIIOBOTO mepediry ¢isi-
onoriunoro I'EP Ta MOXyTh cUTHami3yBaTH Mpo
HAsIBHICTH 1HIIOI IIATOJIOTiI, a caMme: reMareme-
3MC, 3HaUHa BTpaTa Macu, JIeTaprisi, JINXOMaHKa,
mosiBa OJIOBaHHS B TEPIIMA THKICHb KHUTTH,
micyst 6 MicsIiB a00 HApOCTaHHS B TIEpi0 OLTbIIIE
12—18 Mics11iB, BATUHAHHS MIEPETHHOTO TiM STIKa,
CTpiMKe 30iTbIIeHHST 00BOMY TOJOBH, CYIOMH,
OJIOBaHHS JKOBYIO, XPOHIYHA Jiapesi, 3HauHe
3IyTTs )KUBOTA, peKTajlbHa KpoBoTeua [20,21,24].

Perypritauis, OnroBaHHS, JpaTiBIMBICTD,
HaJMIpHUN TUTa4, TOPYIIEHHS CHY Ta TPYAHOIII
3 TOyBaHHSM € HeCTIeIU(PIIHUMU CUMITTOMaMH,
K1 MOXYTb cnioctepirarucst He juie npu ['EP,
a 1 mpu ABKM y nHemoBnaT. OcobnuBy yBary
CIIJT IPUAUIATH JITAM 13 CIMEHHUM aHAMHE30M
aTOMIYHMUX 3aXBOPIOBAaHb, IO MOXKE TMiABHIIY-
BaTH iiMOBipHICTE ABKM. BomHouac HassBHICTH

JOJIATKOBUX MPOsiBiB, xapakrepHux s ABKM,
30KpeMa aToIMiYHOTO JIEPMATUTY, PEKTAIbHOI
KpoBoTeui ab0 03HaK ManbaOcopOuii (niapei uu
3aTPUMKH (PI3UYHOTO PO3BHUTKY), MOXE ITi/IBH-
IIyBaTH WMOBIPHICTH IIHOTO JI1arHO3Y, MPOTE BiI-
CYTHICTh TaKUX CUMIITOMIB He BUKIt0o4ae ABKM
(7,9, 17].

[IposBu T'EP Ta  IUTyHKOBO-KHIIKOBI
cumntomu y mnamieHtiB 3 ABKM nepeBaxkHO
NOB’s13aHI 3 KJIITUHHUMM IMYHHUMH MeXaHi3-
MaMHU Ta YNOBUIbHEHUMH peakiisimu. [lpu He-
IgE-onocepenkoBaniii ABKM akTuBOBaHi ora-
cucTi KIiTHHY, eo3uHodinmu ta Th2-mimdoruTu
BUBUIBHAIOTH TicTamiH, Tpunrtazy, IL-4, IL-5,
IL-13, 6inok CCLI11 (cupoBaTKoBHiA €OTAKCHH)
Ta 1HIII XeMOKIHH, 10 TIPU3BOIUTH 10 ITiBHUIIIE-
HOT MPOHUKHOCTI Ta 3anajabHoi iHdisTparii CO,
enitenianbHOi IMCYHKIIIT, a TAKOXK TOSBU HOLIU-
HeniiHux peaxuii [18, 21].

ABKM nopingeTbcss Ha JBa OCHOBHI THIIH:
1) IgE-omocepenxoBana (HeraiiHa — anep-
risl) — CUMITOMHM 3a3BUYail 3’SIBISIOTHCS MPOTS-
TOM 2 TOJUH IicIisl BXXKUBAHHS O1IKa KOPOB’SIYOTO
Mosioka; 2) He-IgE-omocepenkoBana  (Bin-
CTpPOYCHA ajeprisi) — CHMIITOMH 3a3BHUYAid
3 SBIISIFOTBCS Yepe3 2—72 TOAWHU ITCHS BXKH-
BaHHS KOPOB’SYOTO0 MOJIOKA, IO YCKJIAJHIOE
Oe3nocepeHiii 3B’A30K CHMIITOMIB 3 MOJIOKOM
(tabmuns 1). ABKM gacto Bpakae IeKisibka
CHCTEM OpraHi3my (KUIICYHHUK, IIKipa, AUXaJIbHA
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Tabmuis 1

XapakrepHi 03Haku ocHoBHMX THIIiIB ABKM

IgE-onocepenkoBana

He-IgE-onocepenkoBana

BrroBaHHS HEBOB31 MiCHIsl TOTYBaHHS
Xpunu

Kpomnus’siHka, mOYepBOHIHHS
Haopsik ry6 abo obmuyus
3akiiazeHicTh Hoca ado Kallenab

Yacra OiroBOTa 200 KpOBOTEUA

Hiapes abo pinkuii cTinens

3amnop

Kpos a6o cnu3 y kaii

HaamipHe razoyTBopeHHs Ta JUCKOMMOPT Y )KHUBOTI
TpuBanuii may abo komikonoAiOHa MOBe/IiHKA
Ex3ema, 0co0NMMBO SAKIIO BOHA CTilika a00 Ba)KKO
MiJTA€ETHCS JTIKYBaHHIO

BinMoBa Biji rogyBaHHs a00 BEpEIUBICTh
[ToBinbHe a00 HecTabiNbHE 301IBIICHHS Baru
Pedmroke, pedpakrepHuii 10 JiKyBaHHS

CUCTEMa), IO € KITFOUYOBOIO BIIMIHHICTIO BiJI HEY-
ckJagHeHoro pedurokcy [25, 27, 28].

IgE-onocepenkoBana (Heraitna) ABKM mpo-
SIBIISIETHCS aHA(DITTAKTUYHOIO PEAKIIIEI0 3 yPayKeH-
HSIM KIJTBKOX CHUCTEM Ta BKJIIOYA€E KPOIMUB’STHKY
(ypTuKapHI BUCHIIAHHS HA LIKIPI), XPHIIH, CBEP-
ODK ab0 BIXYYTTs MOKOMIOBAHHS HABKOJO POTa
abo ry0, aHT10HEBPOTHYHUN HAOPSK TYO, sI3UKa
abo Topia, TIMOTEH31l0, Kalledab ad0 3aTuIIKy,
omroBannda. Ilpu He-IgE-onocepenkopaniit (3
ynoButbHeHUM TnoyatkoM) ABKM  knminivHi
CUMIOTOMHU BKIIIOYAIOTh: Jlapero, TeMaToxe3ito
(KpOB y BHIIOPOXXKHEHHSX), 3MIHH TIepiaHab-
HOI HiISHKH, OJIFOBaHHS, BI3UHI, O0JI1 B JKHBOTI,
KOJIbKH, 3MiHY TIOBEIIHKY AuTUHU [4, 25, 28].

He-IgE-onocepenkoBana ABKM 3a3Buuait
nepebirae XpoHIYHO y BUIVISL MEBHHUX MATOJO-
TIYHUX CTaHIB Ta MATOTHOMOHIYHUX IITYHKOBO-
KHUIIIKOBUX CHUMIITOMIB TICJISI KOHTAKTy 3 DKEIO,
a came: — aJepriYHUN MPOKTOKOJIIT, IHAYKOBaHUI
xapuoBuM OinkoM (AIIXDB) 3 pekraibHOI0 Kpo-
BOTEYEIO 31 CIIM30M; — €HTEPOMarisi, iHIyKoBaHa
xapyoBuM OinkoM (EXB) 3 miapeero Ta 3arpum-
KOO COMaTUYIHOTO PO3BUTKY; — CHHIPOM €HTEPO-
KOJIiTYy, iHAyKkoBaHOTO XapyoBuM Oiakom (CEXB)
3 iapeero, OOBaHHAM Ta MIISBICTIO [ 15, 25, 28].

I'EP ta ABKM MoxHa CIUTyTaTH, OCKIUIbKH
o0ujiBa CTaHU MOXYTb HPOSBISITUCS CXOXKHUMH
cuMITOMamMu ab0 BXOAWTH JO OBEpJaI-CHH-
npomy: OFoOBOTa a00 3pUTyBaHHS, TUTAY 1 METYIII-
JUBICTH MiJl 4ac abo Mmiciisi TOyBaHHS, TOTaHUI
COH 1 HecrokiitHa moBeminka [3, 12, 17]. Kui-
giuHi BigMigHOoCTi Mk ['EP 1 ABKM BucsiTiIeHi
B Ta0mwmi 2.

B nesixux mKepenax JiTepaTypH BHIUIIETHCS
ie 3mimana popma ABKM (IgE-onocepenkoBana
ta He-IgE-onocepenkoBana), cuUMNTOMH SIKOT
MIPOSIBIISIIOTECSL  KIJIbKOMA TMATOJIOTTYHUMHU  CTa-
HAMH 1 HApOCTalOTh IIOCTYIIOBO B 3aJIGKHOCTI
BiJl CTymneHs eo3uHO(UTBHOI iH(LIETpalli ypa-
XKeHUX opraHiB. Takumu cTaHaMu € €03UHOQIb-
Huii e3odarit (EoE) 3 OmoBanHsM abo mucda-
TI€I0 Ta ajepriudi €o3MHO(MIIBHI 3aXBOPIOBAHHS

HITYHKOBO-KHIIKoBoro Tpakty (E3LLT) 3 niapeeto
Ta PEKTAJILHOIO KpoBOTeuero abo 6e3 Hei [14, 25].

Hemosnara 3 ABKM uacto maroth cimeii-
HUW aHamHe3 aneprii (ex3ema, OpoHXiaJbHA
acTMa, CiHHa JIMXOMaHKa Ta Xap4oBa alepris),
CUMITOMHU BHHHMKAIOTH MIOpa3y MiCJs BXKUBAHHS
KOPOB’SIYOTO MOJIOKA (TIPU TPYIHOMY BUTOJIOBY-
BaHHI — TIPU BBEJICHHI CTpPaB MPUTOJOBYBAHHSI
3 MOJIOKOM a00 TpH JIOTOJIOBYBaHHI, MPH MITYyY-
HOMY — TMPOTSATOM NEpHIMX KUTbKOX THXKHIB
KUTTS quTHHH) [8, 11].

Hiarnoctuka 'EP rpyHTyeThcs Ha OIHII
aHAMHE3y Xap4yBaHHs, XapakTepy Ta BHpaxe-
HOCTI KJIIHIYHUX CHMIITOMIB, & TAKOXK JTUHAMIKH
(GI3MYHOTO PO3BUTKY JUTHHU 32 MOKA3HUKAMH
z-score. JlomaTkoBi OOCTEKEHHs 3a3BHYall HE
noTpiOHI 3a TUMOBOTrO Mepediry, OJHAK IOKa-
3aH1 MIPHU TSHKKHUX, MIEPCUCTYIOUNX a00 aTUTIOBUX
CUMITOMax, OCOOJIMBO Yy pa3i iX MI3HbOI MaHi-
¢ecramii. s giarHoctuku [EPX Takox pexo-
MEHI0BaHl1 eHI[OCKOHiH Ta pH -IMITETIaHC MOHI-
TOPUHT, alle PaHHIi JUTSIMH BIK Ta HEIOCTATHS
BaJTIHICTh OTPUMAHHX PE3YIbTATiB y Teiia-
TPUYHUX TAIIEHTIB MalOTh 3HAYHI OOMEKCHHS
JULs BAKOPHCTAHHS [29].

OCHOBHMM JiarHOCTHYHUM MIAXOLOM IIpHU
nigo3pi Ha He-IgE-omocepenkoBany aneprito 110
O11KiB KOpoB’staoro mosoka (ABKM) e mgiaraoc-
TUYHA eJTIMIHAIlIiHA Jl€Ta 3 BUKIIOUCHHIM O1J1-
KiB KOPOB’SI90TO MOJIOKA MPOTATOM 2—4 THXKHIB.
VY niTeil Ha TPyIHOMY BUTOZOBYBaHHI 3 PalliOHy
MaTrepi TUMYAcOBO BHUKJIIOUAIOTH MOJIOYHI MpO-
JyKTH, 110 MICTATH OIJTKM KOPOB’STYOTO MOJIOKA.
Jns gitei, ki OTPUMYIOTb MOJIOYHY CYMIII,
PEKOMEH/IOBAaHO BHKOPUCTaHHA CyMilli Ha
OCHOBI TNIMOOKOTO (€KCTEHCUBHOIO) TipoIi3ary
Oinka, a 3a il HeepeKTUBHOCTI a00 MPU THKKOMY
nepediry — aMiHOKMCIIOTHOT cyMillli. SHUKHEHHS
abo CyTTEBE 3MEHIIIEHHSI CUMITTOMIB TIi]] Yac eJi-
MIHAIIHOT Al€eTH caMe 110 co0l He € JTOCTaTHIM
JUTSL THTBEpKeHHS MiarHosy. [lis #oro Bepu-
¢ikarii HeoOXiJHE MMOBTOPHE BBEACHHS O1UJIKIB
KOpPOB’SIUOTO MOJIOKa — IepopalibHa XapyoBa

ISSN 2786-7153 (Print), ISSN 2786-7161 (Online)

37



CyyacHa meduyuHa, papmauis ma ncuxosnoziyHe 300p083

Bunyck 2(24). 2026

Tabmuis 2
Kirouosi kainiuni Bigminnocti TEP i ABKM
OcobauBicTh I'EP ABKM
Bucun Ha mikipi / KponuB’ stHKa He xapakrepauii 3a3Buyai
Pecniparopi 3miHu (Kawuens, Pinxo EYa—
00CTpYKIIis)
KpoB Ta cnus y kaii Hi Tak (ue-IgE-onocepeaxoBaHa)
TToxk HHSI TIPY 3MiHI TIOJI0XKECHHS
lokpame pu 3 OJI0KE Yacto Heuwacro
TiJIa, XapuyBaHHS
[ToTpiOHE BUKITIOUCHHS MOJIOKA 3 .
: Hi Tax
pationy
ImyHHa peaxiiis (aHadinakcis) Hi Tak (Ig-omocepeakoBaHa)
. . [Tik nocsATaeThes MEePII MiCAII KUTTS 3MIHIOETBCS, TOKPALTYETHCSI
BikoBa nuHamika ) . 9 ;
Ta 3MEHILYEThCs 10 6—12 MmicsuiB yepes IMEBHUM Yac MCs KOPEeKIii
OOTsHKeHN CIMEHNI aHaMHe3 Hi Tax

npoBokamniiHa mpo6a. LlkipHi mpuK-TecTH Ta
BU3HaueHHs crienudiunnx IgE y cupoBariii kposi
MaloTh JA1arHOCTUYHE 3HAYECHHS MEPEBAXKHO MPH
nigo3pi Ha IgE-omocepenxoBany ABKM i He
PEKOMEHIYIOTBCSL JUI PYTHHHOI JiarHOCTHUKHU
He-IgE-onmocepenkoBanux dgopm [7, 15].

JlikyBaHHS peIrOKCY y HEMOBIST CIPSIMO-
BaHE HacaMIlepe] Ha HEMEIMKaMEHTO3H1 3aX0/IH
JUTSL OTITUMI3AIII] PEKUMY Ta TEXHIKH TOLyBaHHSI.
PexomeHTy€eThCsl TOIyBaTH TUTHHY Y OLTBII Bep-
THUKAJILHOMY TIOJIOKEHHI, YHHKATH TE€PETOI0BY-
BaHHsI T4, 32 MOTPEOU, 3SMEHIITYBAaTH 00’ €M OJTHOTO
TOMYBaHHS 13 BIAMOBITHUM 30UIBIIEHHSM HOTO
gactotu. [licisa rogyBanHs, y mepioa HeCaHHS,
JIOLIBHO yTPUMYBATH JUTHHY Y BEpPTUKAJb-
HOMY IIOJIOXKCHHI Ta CHPHUATH BIAXO/DKCHHIO
NOBITPs 1 4ac i micnst ropysansst. Ilpu rpyn-
HOMY BUTOJIOBYBaHH| BaYKJIUBO OI[IHUTH TEXHIKY
TNPUKIIAJaHHS Ta TOlyBAHHS 13 3a]IyYCHHIM KOH-
cysbTaHTa 3 jnakrauii [16, 22, 25].

I'pynHe BUrOZOBYBAaHHs CIIijl 3a0XO4yBaTH
y Bcix HemoBIAT 3 ABKM Tta T'EP, ockinbku
IpyZiHE MOJIOKO € ONTHMAaJIbHUM JKEPEJIOM Xap-
qyBaHHS Ui HEMOBIAT. JliTsM, 1m0 oTpuMy-
I0Th MOJIOYHI CyMili, MOTpiOHO 3a0e3nednTH
BIANOBIZHMI 00’€M Ta YacTOTy TOIYBaHHS JO
(i3ndHMX MOKA3HMKIB Maioka. 3MiHYy cymimi
JOLUTBHO PO3MIIAJATH 332 HASIBHOCTI THMYACOBHUX
a00 KJIIHIYHO 3HAYYIIUX CUMITOMIB, 0COOJIUBO
IpU HEAOCTATHIA MpuOaBIll MacH Tija, MiCHs
OIIIHKM TEXHIKM TOAYBaHHS Ta BUKIIOYCHHS
IHIIMX MOMKJIMBUX NPHYMH. 32 HAABHOCTI MOKa-
3aHb 1 1l KOHTPOJIEM JIiKapsl B Xap4yBaHHi JiTeH
3 'EP MOKyTb 32CTOCOBYBATHCS MOJIOYHI CyMiLui
13 3aryllyBayaMu IPU IITy4HOMY TOJYBaHHI
abo 3aryCHUKM IPU TPYAHOMY BHIOLOBYBAHHI.
SIKWo  KIIHIYHI  CUMOTOMH JIAl0Th  Ni/ICTaBH
321H1,£[03pI/ITI/I ABKM, I[OI.[IJIBHI/IM € TIPOBEICHHS
J1arHOCTUYHOT eJIlMlHaI_III/IH01 TETH 3 BUKIIIO-
YeHHsSM OIJKIB KOPOB’SIOro Mojoka. Menu-
KaMEHTO3Ha Teparisi, 30KpemMa MpenapaTH, IIo

MPUTHIIYIOTh KUCJIIOTONPOAYKIII0, MOXE pO3-
DISLIATUCS 3a HAsBHOCTI BIAIIOBIJHUX ITOKa3aHb
1 TIiCJIST OI[IHKYM KJIHIYHOI cuTyarii [2, 13, 26].
MeHemKMeHT ABKM nepenbayae emimiHaiio
OiNKa KOPOB’SYOr0 MOJIOKA 3 PALIOHY AUTHHH.
Y pasi rpyAHOrO BUTOAOBYBaHHs MaTepi PEKOMEH-
JIYIOTh TUMYaCOBO BHKJIFOYHTH 3 BIIACHOTO palli-
OHY MOJIOKO Ta MOJIOYHI MPOAYKTH, IIO MICTSATh
OLJIOK KOPOB’sII0TO MOJIOKA, & JUIS JIITEH, K1 Tepe-
OyBalOTh Ha IITYYHOMY BUTOJIOBYBaHHI, PEKOMEH-
JIOBAaHO 3aCTOCYBaHHS CyMIIIe Ha OCHOBI €KcC-
TEHCHBHOTO TiJpoiizary Olnka, a 3a HasBHOCTI
T0Ka3aHb — AMIHOKMCIIOTHUX Cymitueii [8, 15].
Mo HlI[TBepI[)KeHHSI JiarHO3Y MICIIs epioay
eTiMiHAII] TPOBOIATH KOHTPOITHOBAHE MOBTOPHE
BBEJICHHS OUIKa KOPOB’SYOTO MOJIOKA Ta OIli-
HIOIOTH MTOBTOPHY TOSIBY CUMIITOMIB. Y IiTeH 13
He-IgE-onocepenkoBanoro ABKM micns ¢op-
MyBaHHs KIIHIYHOI peMmicii MocTymoBo pos-
LIMPIOKOTh PalioH. 3a3Buyail y Bill OJM3bKO
9-12 micswiB, 3a1€XKHO BiJ KIIHIYHOI cHTya-
Iii Ta i HAITISAOM JIiKaps, Moxe OyTH po3Io-
4aTo TMOETAIHe BBEJACHHS MOJOYHHUX IMPOIYKTIB
3a NPUHLMIIOM «MOJIOYHOI APabMHM», WO Jae
3MOTY ouumm dbopMyBaHHS TOJEPAHTHOCTI 10
Oiska KOpoB’sraoro MoJioka [5, 10, 15].

4. BUCHOBKH

Pedmrokc 1 amepris Ha OUTOK KOPOB’SYOTO
MOJIOKa y HEMOBISAT Ha |-My poui KHTTS
MOXYTb TIPOSIBISTHCS CXOXHMH CHUMIITOMaMHU
abo BXOIUTH JI0 OBEpJIAN-CHHAPOMY: OIIOBOTa
ab0 3pUIyBaHHs, [UIa4 i METYILIMBICTD MiJ| Yac
abo micis TOMYBaHHs, NOTaHMA COH i HeCmo-
KiliHa MOBEJiHKA, TOMY JaHi CTaHW 1HOJII cTa-
I0Th KJIIHIYHOIO JMJIEMOIO ISl JTiKaps MepIioro
KOHTAaKTY. ABTOPOM 3alpONIOHOBAHO NPAKTHY-
HUH TIOETANHUI airopuT™ JOMOMOTH Meny-
HUM TpaliBHUKaM y BeICHHI HEMOBJIAT 31 CTili-
KAM 3pHUTYBaHHSIM, OJIIOBaHHSM, IJIa4eM Ta
TUCKOM(pOpPTOM, MIO BKIOYAE TUPEPEHIIHHY
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JIarHOCTUKY MDK peQIIIOKCOM 1 anepriero Ha
01JIOK KOPOB’sIY0TO MOJIOKA.

IepcnekTHBH NOAAJBLIIMX JAOCTIZKEHb.
OOrpyHTOBaHa  HEOOXINHICTH  MOJAJIBIIOTO
MOIIYKY ONTHMAJbHOTO JIarHOCTUYHOTO aJro-
purmy BusiBieHHs 'EP ta ABKM y niteii pan-
HBOTO BIKY Ta YAOCKOHAJCHHS JIKYBaHHS JaHUX
CTaHiB.

Oo0mexeHHst pocaigkeHHsi. OOMeXeHHSIM
JOCIDKCHHSL € Te, 1O pPobOTa IPYHTYEThCS
IICPEBAXKHO HA aHaJII31 JTEpaTypHUX JpKepen 0e3
MIPOBEJICHHS BJIACHOTO KIIIHIYHOTO YU EKCIepu-
MEHTAJIBHOTO JTOCIIIPKEHHS.

KounduiikT intepeciB

ABTOD JIeKIapye, 1o HEe Ma€ KOH(IIKTY iHTe-
pEciB CTOCOBHO JIaHOTO JOCIi/KEHHS, B TOMY
qucil (pIHAHCOBOTO, OCOOHMCTICHOIO Xapakrepy,
aBTOPCTBA YW IHIIOTO XapakTepy, 1o Mir Ou
BIUIMHYTU Ha JOCII/DKCHHS Ta HOro pe3ylbrarH,
NpeACTaBJICHI B AaHIl CTATTI.

DiHaHCyBaHHA
Jocnimkenns npoBoauiocs 6e3 (inancoBoi
HIATPUMKH.

IlepBunHi 1aHi Ta MaTepiajin

CrarTs € OIVIsIIOM JIiITepaTypH Ta HE MICTUTh
HOBHX €KCIIEPUMEHTAIBHUX a00 KIIHIYHHUX Tep-
BUHHHUX [aHHUX. YCi Marepiaid, BHKOPUCTaHi
JUIS TIATOTOBKH PYKOIIUCY, HAaBEIACHI Yy CIHCKY
JiTeparypH.

BukopucTanHs IITYYHOr0 iHTEJIEKTY

Asrop CTBEP/UKY€E, 110 HE BUKOPHCTOBYBAB
TEXHOJIOT11 IITy4HOTO IHTETIEKTY NP CTBOPEHHI
MIPEICTABICHOI pOOOTH.

Bnecox aBTOpiB

lyneraii O. M. — KOHIIETIIis Ta AW3aiH T0CTi-
JUKEHHS, aHaJIi3 Ta 1HTepnpeTau151 JTaHMX, peaary-
BaHHS Ta KPUTUYHUI Mepenis]] pyKOIUCy, Hallu-
CaHHJ 1 3aTBep/PKEHHA (hiHATBHOI Bepcii cTarTi.
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KOHUEINIIA TA APXITEKTYPA IHTEJEKTYAJBHOI CUCTEMHU
HIATPUMKHU KJIIHIYHUX PIIHEHDb AJA IMYHOT]@PAHIi
PAKY JIETEHD I3 3ABE3IIEYEHHAM KOHOITEHINIMHOCTI
HEPCOHAJIBHUX JTAHUX ITAIIEHTIB

Ipuaena /1. B., O6oask B. K., 3apeuskuii M. O.

CONCEPT AND ARCHITECTURE OF AN INTELLIGENT
CLINICAL DECISION SUPPORT SYSTEM FOR LUNG
CANCER IMMUNOTHERAPY WITH PATIENT DATA PRIVACY
PRESERVATION

Dmytro Prylepa, Viktor Obodiak, Mykola Zaretskyi

AHoTanuis

00 ’ekmom 00Cai0INHCEHHA € NPoOYec asmMoOMaAmuU308aH020 NPOSHO3YBAHHS KAIHIUHOT 8i0N06I0T HA Mepaniio iH-
2ibimopamu iMyHHUX KOHMPONLHUX MOUOK Y X6OPUX HA HEOPIOHOKAIMUHHUL pak ne2ensb. Haykoea npodnema, wo
BUPIULYBANLACS, NOAA2AE Y HEOOCMAMHIU NPOSHOCMUYHII MOYHOCMI HAAGHUX NIOX00I6, SKI OA3VI0MbCI GUKIIOUHO
Ha pisHi excnpecii 6iomapkepa PD-L1, wo 3ymosnioe nenepedbauyeanicms eghexny aiKy8aHHs, GUCOKI (iHaHcO-
8i gumMpam nayicHmie ma Pu3uUKU po3GUMKY MAXCKOI iMyHOOnocepedkosanoi moxkcuynocmi. Cymos ompumanux
pe3yIbmamie noisgeac 6 00IPYHMY8aHHI KOHYenyii ma po3poodienHi opuciHaibHoi 6aeamopisHesoi apximexmypu
inmenexmyanvHoi cucmemu niompumxu kiiniynux piwtens (ICIIKP), wo exarouae mooyni 300py 0auux, excmpa-
kyii’ padiomiunux osnax KT-300pasicensb, npocHOCMuUYH020 MOOENO8AHHSI HA OCHOBI CMEKIH2Z08020 AHCAMONIO
(Random Forest, XGBoost, nocicmuuna peepecis), inmeepayii 3 nacmanosamu NCCN ma sizyanizayii. 3ae0sku
CB0IM 0COONUBOCNAM MA XAPAKMEPHUM GIOMIHHOCMAM, a came nepexody 00 MyIbmumMoOdIbHO20 aHanizy (iH-
mezpayii KAiHIKO-Namono2iuHUuX, MOLEKVIAPHUX, 1AO0pamopHUX i padioMiYHUX NPEeOUKmopie y mexdcax €Ounoi
MoOeni) ma SUKOPUCTAHHIO MemOo0di8 NOACHIOBAIbHO20 wimyuHo2o inmenekmy (XAI) uepez SHAP-3uauenns, yi
pe3yremamu 003604UAU NOOOAAMU OOMEICEHHS. OOHOBUMIPHUX MApKepis i 3a0e3neyumu UCOKy npo3opicmo Gu-
CHOBKIB8 npu 00MpuUManti Kongioenyitinocmi. Ompumani pe3yivmamu NOACHIOIOMbCS CUHEP2SEMUYHUM eeKkmom
NOEOHAHHA OA308UX ANCOPUMMIE Y CIEKIHZ080MY AHCAMONL, WO MIHIMIZYE OUCNEpPCiio ma nidsuwye CMIitKicmy
MoO0eni 00 nepeHasuaHHs Ha 0OMeHCeHUx eUuDIpKax, a maxoxic 30amuicmio padiomMiuHux O3HAK 00 EKMUBHO 8i-
0obpasicamu nPocmMoposy 2emepo2eHHiCMb NYXAUHHO20 MikpoomouenHs. Ha npaxmuyi yi piwennss moacymo
OYymMu GUKOPUCIAHT 8 OHKONO2TUHUX 3AKIA0AX Y u2is0i 6e6-3acmocyHKy 3a ymos nassnocmi DICOM-gaiinie KT,
1a00pamopHux ma iIMyHO2ICMOXIMIYHUX 36IMI8 NAYIEHMIB, 3 MONCIUBICMIO SHYYKOT IHme2payii 6 YuHHI MeOuuHi
inpopmayiiini cucmemu uepes inmepgevic HL7 FHIR i3 dompumannsam 6anancy mide 3axucmom nepcoHanbHux
Oauux ma nompebamu KIiHIYHUX OOCTIONHCEHD.

Kniouosi cnoea: nedpionoxiimunHull pax je2enb, iMyHomepanis, iHeiOimopu iMyHHUX KOHMPOLbHUX MOYOK,
cucmema niOMPUMKY KIIHIYHUX piuelb, MawukHne Haguanus, PD-L1, padiomixa, nepconanizoeana OHKoNOCIA.

Abstract

The object of the study is the process of automated prediction of clinical response to immune checkpoint inhibitor
therapy in patients with non-small cell lung cancer. The scientific problem addressed lies in the insufficient predictive
accuracy of existing approaches based exclusively on the expression level of the PD-L1 biomarker, which leads to
unpredictable treatment outcomes, high financial expenses for patients, and risks of developing severe immune-
related toxicity. The essence of the obtained results consists in substantiating the concept and developing an original
multi-level architecture of an intelligent clinical decision support system (ICDSS), comprising modules for data
collection and integration, CT image radiomic feature extraction, prognostic modeling based on a stacking ensemble
(Random Forest, XGBoost, and logistic regression), integration with NCCN clinical guidelines, and a visualization
interface. Due to their specific features and characteristic distinctions, namely the transition to multimodal analysis
(integrating clinico-pathological, molecular, laboratory, and radiomic predictors within a single prognostic model)
and the use of explainable artificial intelligence (XAI) methods via SHAP (SHapley Additive exPlanations) values,
these results allowed for overcoming the limitations of single-dimensional biological markers and ensuring high
transparency of conclusions while maintaining confidentiality. The obtained results are explained by the synergistic
effect of combining base algorithms into a stacking ensemble, which minimizes prediction variance and increases
model robustness against overfitting on limited clinical samples, as well as the capability of radiomic features to
objectively reflect the spatial heterogeneity of the tumor microenvironment. In practice, these solutions can be
utilized in oncological facilities in the form of a web application, provided that patient DICOM CT files, laboratory,
and immunohistochemical reports are available, offering flexible integration capabilities into current medical
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information systems via the HL7 FHIR interface while maintaining a balance between personal data protection and

the needs of clinical research.

Key words: non-small cell lung cancer, immunotherapy, immune checkpoint inhibitors, clinical
decision support system, machine learning, PD-L1, radiomics, personalized oncology.

1. Beryn

Henpionoxmituaauit  pak jgerenbp (HJIIPJI)
3JIMIIAETHCS MTPOBITHOIO IPUUYUHOIO OHKOJIOT14-
HO1 CMEPTHOCTI y CBITI Ta B YKpaiHi, 30Kpema. 3a
JaHUMM T7100aJbHOI OHKOJIOTIYHOI CTaTUCTHKH,
pakK JIereHb MOPIYHO CIPUUINHSE TTOHA 1,8 MiJTb-
HoHa cMepTel y CBITI, pu 1bomy vactka HIIPJI
CTaHOBUTH OnM3bKO 85% ycCiX BUMNAAKIB paKy
neredb [1]. B Vkpaini moka3HUKH 3aXBOpPIOBa-
HOCTI Ta CMEPTHOCTI BiJ] paKy JIeTeHb CTaOLILHO
MOCIJIAl0Th OIHE 3 TIEPIIUX MICIIb Cepel] OHKOJIO-
TIYHUX HO30JIOTIH, 110 3YMOBJIIO€ HaJ3BUYANHY
aKTyaJIBHICTh PO3pOOJICHHS €(PEKTUBHHUX Tepa-
MEBTUYHUX CTpATETii.

BnpoBamkeHHst 1Hr10iITOpIB IMyHHHX KOHTp-
onpHux TO4OK (IKT), 30kpema mpemnaparis, 110
6mokytoTh Bick PD-1/PD-L1, nokopiaHO 3M1HKIIO
cTaHJapTH JiKyBaHHs Metactarmunoro HJIPJIL.
Taxi npenaparu, sk memOoposizymad, HiBoITymMao
Ta are3onizymad, MPOAEeMOHCTPYBalu Oe3mpe-
[EIEHTH] IIOKa3HUKH 3arajibHOI BIKMBAHOCTI
y TMEBHUX KaTEeTropii MAalli€eHTIB, MEPETBOPHUBIIU
IMyHOTEparnio Ha CTaHAApT MEepIIoi Ta Ipyroi
minii tepamii [2]. Tlpore dyHmamMeHTanbHOIO
KJIIHIYHOIO MPOOJIEMOI0 3aJUIIAETHCS HETEPeI-
OauyBanicTh Biamoimi Ha IKT: mume 20-40%
narieHTis 3 H/IPJI 1eMOHCTPYIOTE 00’ €KTUBHY
BIZMOBI/b HA IMYHOTEPAIIi0 y MOHOPEKUMI, TOI
SIK pellTa MAli€HTIB HE OTPUMYIOTH KIIHIYHOI
KOPHUCTI, BOAHOYAC 3a3HAI0OYU 3HAYHUX (PiHAHCO-
BHX BUTpAT Ta MOTEHI[IHHUX IMyHOOIIOCEPEIKO-
BaHUX HeOaxaHUX sBUII [3].

Huni egunum 3aTBepmkeHUM OioMapkepoM
UIsi BimOopy mariieHTiB g0 MoHotepamii KT
€ piBeHb excrpecii PD-L1, Bu3nauenwuii 3a goro-
MOTOI0 iIMyHOTiCTOXIMi1. Pa3oM 13 TM yucieHHi
KJIIHIYHI JJOCJTIIPKEHHS IEPEKOHIINBO 3aCB1TUUITN
HEJOCTATHIO MPOTHOCTUYHY TO4HICTh PD-L1 sk
1301bOBAHOTO TIPEIUKTOPA: YaCTHHA TMAIlI€HTIB
3 BUCOKOIO ekcripecieto PD-L1 He Bianoigae Ha
Teparito, HaTOMICTh OKpEMi XBOpP1 3 HU3bKOIO a00
HYJILOBOO EKCIPECIER0 ACMOHCTPYIOTh BUPaXKCHY
KJ'IlHl‘IHy BiamoBiap [4]. Lle 3ymoBmroe HeoO-
X1IHICTb PO3POOJIEHHS! KOMILIEKCHUX MPOTHOC-
TAUYHUX 1HCTPYMEHTIB, II0 BPaXOBYIOTH YBECh
CHEKTP KITHIYHUX, MOJICKYJISIPHUX Ta Pa110I0T14-
HUX XapaKTePUCTHUK ITyXJIUHU.

CrpiMKuli PO3BUTOK METOMIB MAITUHHOTO
HaBYaHHS Ta INTYYHOTO IHTEJEKTY B MEIUIMHI
BIJIKpMBA€E TPHUHIIMIIOBO HOBI MOMJIUBOCTI JIJISt
1HTEerparii pi3HOMaHITHUX JUKEpen KIHIYHUX
JMAHUX Yy €IWHI TMPOTHOCTUYHI Mojeni. Cuctemu
miaTpuMky KaiHIYHEX pimeds (CITKP), mobymo-
BaHI HAa OCHOBI JITOPUTMIB MAITMHHOTO HABUAHHS,

371aTH1 OIPALbOBYBAaTH COTHI 3MIHHUX OTHOYAaCHO
Ta BUABIISITA CKJIQAHI HEJIIHIHAHI 3aJ€KHOCTI, IO
MPUHIUIIOBO HEIOCTYIHO VI TPAJAULINHUX CTa-
TUCTUYHUX MIIX0miB [S5]. B yMoBax oOmexeHux
pecypciB BITYM3HSHOT CHCTEMHU OXOPOHU 3/I0POB’sI
TOYHMIA BIAOIP MALI€HTIB, SKI OTPUMAIOTH MAKCH-
MAJIbHY KOPHCTE BT 1I0POroBapTiCHOT iIMyHOTEpa-
mii, HabyBae 0COOIMBOI MPAKTUYHOI 3HAYYIIIOCTI.
ToMy pocmiKeHHS, TPUCBSYEHI PO3POOJICHHIO
IHTENEKTyaJIbHUX CHUCTEM IPOTHO3YBaHHS BIJIO-
BiJli Ha IMyHOTEpaIiio Mpu HeAPIOHOKITITHHHOMY
paxy JIeTeHb, € aKTyaJIbHUMH.

[luTtaHHs  NOpPOTHO3YBaHHS  €(PEKTHUBHOCTI
IMyHOTeparii npu HJIPJI nepe6yBae y LEHTpl
yBaru CBITOBOI OHKOJIOTIYHOI Hayku. IIposene-
HUIl aHall3 HAayKOBOI JITEpaTypu CBINYUTEH MPO
MIOCTYIIOBY TPaHC(HOPMALIIO BiJf OJHOBHMIPHHX
010MapKepHUX MIAXOAIB 10 KOMIIEKCHUX MYJlb-
TUMOJAbHUX MPOTHOCTUYHUX MOJEIEH.

OOMexeHHSI  130JJbOBAaHOTO  BUKOPHCTAHHS
PD-L1 sax mnpenukropa Bignosimi Ha KT
JIeTalbHO OXapaKTepU30BaHl y psAll BEITUKUX
KIIIHIYHUX JOCHTIKEeHb. 30KpeMa, MeTaaHallis3,
mo oxonus AaHi moHaxd 12 000 mamieHTiB, moKa-
3aB, mo crneuudiynicte PD-L1 sk Oiomapkepa
npu opo3i >50% cranoBuTH auie 67—72%, 110
€ HeJTOCTATHIM JIJIs1 KITIHIYHO 3HAYYIIOTO BIIOOPY
nanieHTiB [6]. Lle cnpuynHIIO aKTUBHUHN MOITYK
J0JaTKOBUX MpenukTopiB edexruBHOocTI [KT.

Cepen 3ampoNOHOBAaHUX AJBTEPHATUBHUX Ta
KOMILUTIMEHTapHHUX OioMapKepiB HAWOUIBII JOCITi-
JOKEHUMHU € MyTallliiHe HaBaHTa)KE€HHsI ITyXJIMHH,
MikpocarelniTHa HecTabipHicTh (MSI), xapakre-
pUCTUKU IyxJinHHOTrO MikpootoueHHs (TMO) Tta
3anaJibH1 iHAeKcH nepudepuyHoi kposi. [lokaszano,
10 1HJEKCH CHCTEMHOIO 3alajieHHs — HEeWTpo-
¢ubHO-TIMPoruTapHe criBBinHOmEHHS (NLR),
TPOMOOITUTAPHO-TIM(MOLIUTAPHE CITIBBITHOIICHHS
(PLR) Ta cuctemHui iMyHO-3alajJIbHUM IHZIEKC
(SII) — € He3aneXKHUMU TPEAUKTOPAMH BHKUBaA-
HocTi y xBopux Ha HJIPJI, o orpumytrots IKT [7].
Bucoka nOCTYmHICTH Ta BIATBOPIOBAHICTH ILHUX
MOKA3HUKIB pOONIATH iX NEPCHEKTUBHUMH KOMIIO-
HEHTaMU POTHOCTUYHUX MOJIENei.

[TapanenbHO aKTUBHO PO3BUBAETHCS HaIps-
MOK paJiOMIYHOIO aHaJi3y Uil NependadeHHs
BIJINOBI1JII Ha iMyHoTepamnito. B mpami [8] npen-
CTaBJICHO MOJIEJIb HA OCHOBI PaJlOMIYHUX O3HAK
KT, sxa 3a0e3neuye TOYHICTb MPOTHO3YBAHHS
BIJIMOBIJII Ha KOMOIHOBaHY IMyHOXIMioTepa-
nito npu HJIPJI na pisai AUC 0,84, mo cyrt-
TeBO mepeBulnye nokasHuku PD-L1. 3okpema,
TEKCTYpHI XapaKTepUCTHKH MyXJUHH Ta ii 0e3-
MOCEPEAHBOTO0 MIKPOOTOUEHHS B1IOOPAKAIOTH

ISSN 2786-7153 (Print), ISSN 2786-7161 (Online) 43



CyyacHa meduyuHa, papmauis ma ncuxosnoziyHe 300p083

Bunyck 2(24). 2026

pocTopoBy rereporenticts TMO, sika 6e3moce-
penHbo Bu3Hadae 9yTnuBicTh A0 IKT.

3acTocyBaHHS METOIB MAIIMHHOTO HAaBUYAHHS
Ui mporHo3yBanHs Bianosini Ha IKT memon-
CTpy€ 3HauHui nmoTexmian. B npari [9] Ha ocHOBI
aHaJi3y 3arajJbHOHAIIIOHAIBHOT 0a3u JaHUX, sKa
oxorumoBana 38 048 mamientis 3 H/PJI, npo-
J€MOHCTPOBAHO, IIO AJTOPUTM MAIIUHHOTO
HaBUaHHS 3 IHTErpaLi€elo KIiHIYHUX, Jadoparop-
HUX Ta MOJICKYJIAPHHUX MPEIUKTOPIB TOCTOBIPHO
nepesuirye TouHicte PD-L1 y mpornosyBaHHi
12-micsuHOT  GE3IPOrPECHBHOT  BHIKUBAHOCTI.
I[ocnu:pfceHHﬂ [10] 3aCB1,Z[‘-II/IJIO 0 KOHBOIIIO-
LiliHI HEWpOHHI Mepeki, HaBYeHI Ha TicTola-
TOJOT1YHUX 300paXKECHHAX, IOCSITAIOTh BHCOKOT
TOYHOCTI HporHo3yBaHHA. B mpami [3] mpone-
MOHCTPOBAHO, IO IHTErpalis pagioMIYHUX Ta
KIITHIYHUX HapaMeTpiB y MEXax MyJIbTUMOJAIb-
HUX MOJEIICH IepeBHllye e()EKTHBHICTb KOXK-
HOTO 3 Mi/IXO/iB OKPEMO, a 3aCTOCYBAHHS BEIIH-
KUX MOBHHUX MOJIEJIEH CYTT€BO MOKpaIly€e Kili-
HIYHY lHTepHpeTa6eHLH1CTB cucremu [3]. Ha
piBHI IHTerpawii Mozieneil y NpakThKy B A0CIi-
mkeHHi [11] mpenctaBuim — GaraTtoleHTPOBY
onkosoriuny CIIKP, mo inTerpye aani namieHris
3 11 tumis paky [11].

[Ipore anamiz mnyOmikamid CBITYUTH, IO
y OUIBIIOCTI HasBHUX 3apyODKHHMX PO3POOOK
TOBHICTIO BiJICYTHs IHTErpais 3 aKTyalbHUMH
KIIHIYHUMH HACTAHOBAaMH, IO 3HIXKY€E iXHIO
IPAaKTHYHY NpuiiHsATHICTs. LI nuranHs 3anu-
IIMJIMCS HEBUPILIICHUMHU B aHAJII30BaHUX JDKe-
penax uepe3 OO0 €KTHBHI MNPUYMHHU (BHCOKA
0OUHCITIOBaJIbHA CKJIAIHICTh MOJENeH «4opHOi
CKPUHBKM», 3HayHa T'ETEPOTeHHICTh MPOTOKO-
niB KT-ckanyBaHHS y pPi3HMX KIIHIYHMX LIEH-
Tpax Ta )KOPCTKA anB’HsKa icuytouux CIIKP no
3aKPUTHX KOMEPLIHHUX TOCIITAIbHUX CHCTEM)
Ta Cy0’€KTHBHI YMHHUKHU (NEPEBaXKHA Opi€HTa-
1isl CBITOBUX JOCHIHUKIB Ha BEJIUKI OJHOPIIHI
BUOipkHu 0Oe3 ypaxyBaHHs crenudiku oOmexe-
HOTO (hiHAHCOBOTO Ta niarHocquoro pecypcy
CHCTEM OXOPOHH 3[0POB’sl OKPEMHUX KpaiH).

Jis BITUM3HSHUX YMOB KPUTHYHO BaXKJIH-
BUMHU € PECypCOePEeKTUBHICTh CHCTEMH, MOXKIIU-
BICTh POOOTH 3 OOMEKEHUMH 00CATaMH JIOKaJb-
HUX HABYQJIbHUX BUOIPOK, a TAKOXK B1IMIOBITHICTH
pexomenganisim NCCN, mo ne-dakro € cras-
JApTOM OHKOJIOT1YHOT MpakTHKH B YKpaini. Cuc-
TeMaTH3allisl BUSBJICHUX JIOKAIbHUX MPOOIeM
BKa3y€e Ha BIACYTHICTb €MHOIO apXITCKTYPHOIO
pILICHHS Ul IHTENCKTyaJbHAX CHUCTEM Iifi-
TPUMKH KIIHIYHHX PIIICHb, AKe O MO€IHyBano
MYJIBTUMOJIAJbHI JIaHi, METOIU 1HTepHpeTarii
IIPOTHO3IB Ta aBTOMAaTWYHE 31CTABJICHHS BUCHO-
BKIiB 13 YUHHIMH MEIMYHUMU CTaHIaPTAMH.

Metoro  JTOCHIKEHHSI €  OOIpYHTYBaHHS
KOHLENIii Ta  po3poOJieHHS  apXiTeKTypH

IHTENEKTYaJIbHOI CHUCTEeMM MIATPUMKHU KJIiHIY-
HUX pIillieHb JUIS TPOTHO3YBAaHHS BIANOBIAI Ha
IMyHOTEpAIII0 y XBOPUX Ha HEAPIOHOKIITHHHUMA
pak Jerenb. Lle nactb MOKIMBICTD MiJBHIIATH
TOYHICTH 1HJMBIYyaJbHOrO BiAOOpY MALIEHTIB
JUI TOPOTOBApTICHOTO JIIKYBaHHS, CBOE€YACHO
MEPEXOIUTH 10 ANBTEPHATHBHIX TEPALICBTHIHIX
crpareriii Ta OHTI/IMISyBaTI/I po3no;un MEIMYHUX
pecypciB y BITUM3HSHINM OHKOJIOTTUHIN MPaKTHLIL.

Jnst  mocsirTHEeHHS MeTu OyiaM TMOCTaBJeH1
HACTYIIHI 3a/1au4i:

1. IIpoBecTn aHami3 NPEeAUKTOPIB e(eKTUB-
HOCTI IMyHOTepamii Ta OOIPYHTYBaTH JIOILJIb-
HICTh MYJIIETUMOJAQIIBHOTO ITiJIXO.Y.

2. CnpoekryBaru CTPYKTypHO- -(yHKLIO-
HaJIbHY CXeMy Ta iH(opMalliiiHi 3B’ I3K1 MOJTYJIB
6araropiBaeBoi ICITKP.

3. Bukonatu HopiBH;InLHHﬁ aHaJi3 MeTO,Z[iB
MAILIMHHOTO HABYaHHS 1010 iXHBOI PUIATHOCTI
JUIsl 3a71a4 [POTHO3YBAHHs BIAIOBIAL HA iHIIOI-
TOPH IMYHHHMX KOHTPOJBHHX TOYOK B YMOBAax
00MEKEHHUX KITIHIYHUX BHOIPOK.

4. Bu3HauuTH aNropuTMH Ta TEPCHEKTHUBHI
MEXaHi3MH IHTerpallii IPOrHOCTUYHUX BUCHOBKIB
cucTeMH 3 KiIiHIYHMMHU HacTanoBamMu NCCN.

2. Marepiajan Ta MeToau

O0’eKTOM JIOCIHIJIKCHHST BHCTYMA€ IMpolec
ABTOMATH30BAaHOTO TPOTHO3YBAHHS 1HIUBIIY-
aIbHOI KIIIHIYHOI BIAMOBI/II HA TEpaIio iHri01To-
pamy iMyHHUX KOHTPOJIBHAX TOYOK Y XBOPHX Ha
HeJPIOHOKIITHHHMIA PAK JICTCHb HA OCHOBI 1HTe-
rpauii MyJIbTUMOJANIbHUX JaHUX.

OCHOBHOIO TINOTE3010 JOCITI/DKEHHS € Te,
mo moOyJ0oBa €IMHOTO CTEKIHTOBOTO aHCaMOJIO
MAIIMHHOTO HABYaHHSI, IKUH KOMILJIEKCHO IHTETpy€e
KJIHIKO-IIATOJIONYHI  XapaKTePUCTUKH, IMYHOTIC-
TOXIMIYHI IIPEAMKTOPH, 3allallbHi HACKCH Iepude-
PHYHOI KPOBI Ta pajtioMiuHi 03Haku KT-300paxeHs,
13 JIONATKOBUM 3aJly4eHHSM METOJIB IOSICHIO-
BaJIbHOTO WITY4HOTO iHTesnekty (XAI), nossosse
CYTTEBO MIJABULIUTA TOYHICTH NPOTHO3yBAHHS Ta
KJTIHIYHY 1HTepHpeTabeNbHICTh PillleHb B YMOBAX
00MEeXEHUX 00CSTiB HABYAIBHUX BHOIPOK.

[TpuiinsaTi B pOOOTI MPUITYIIICHHS:

* BBaxkaeThcs, 10 BiAiOpaHUil KOMILUIEKC KITi-
HIKO-TIATOJIOTIYHUX Ta Ja0OpaTopHUX IapamMe-
TPIB € MOBHUM 1 00’ €KTUBHO Bi00Opakae moTou-
HUM COMaTWYHMUU Ta IMYHHHUI CTaryc maiieHTa
Ha MOMEHT I10YaTKY JIIKyBaHHS.

* Ilpunyckaerbes, 10 eKCTparoBaHi
3 KT-300paxkeHb pajioMiuHi O3HAKH MEPIIOTO
HOPSI/IKY Ta TEKCTYpPHI XapaKTEPUCTHKH € perpe-
3CHTATUBHUMMU JUIsL OUIHKHU IIPOCTOPOBO] reTepo-
TEHHOCTI MyXJIMHHOTO MiKPOOTOYEHHS.

HpI/II/IHHTl B POOOTI CIIPOIIEHHS:

* JlocmiKeHHS OOMEKEHO aHajli30M JIUIIE
TEKCTOBHX, 4ucloBuX Ta pamionoriuaux (KT)
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nanux y ¢popmati DICOM 06e3 6e3nocepeHporo
ONPALFOBAHHS [IGPBUHHHUX LU(POBUX IICTONATO-
JOT1YHUX MIKpOIpernaparis.

* CermeHTallis IMyXJIHHHMX OCEPEAKIB s
pasioMiYHOTO aHai3y BHUKOHYETHCS B HalliBaB-
TOMAaTHYHOMY PeXHUMI 3 (POKYCOM Ha [EPBHHHE
BOTHHILE Ta PerioHapHi jiMparuyHi BY3JIH 6e3
1oOy10BHM TIOBHUX TPUBUMIPHUX MOAEJeH Biaia-
JICHUX METacTa3iB.

AHaJli3 KIIHIYHUX, MOJICKYJSIPHUX Ta IHCTPY-
MEHTaJIbHUX (baKToplB 10 BU3HAYAIOTh BiAIO-
Binb Ha IKT mpu HJIPJI, 3acBimuye ixHiii Oara-
TOPIBHEBHI 1 B3a€MOINOB’ s13aHMI Xapakrep. st
uinet poszpodaenoi ICIIKP Bei npeaukropu cuc-
TEMAaTU30BaHO Y YOTUPU (PYyHKIIOHAIBHI OIIOKH
(puc. 1).

[lokazanuii Ha pucyHky 1 mnepmuii Omox
OXOIUTIOE KIIIHIKO-TIATONIOT1YHI XapaKTepUCTUKHU:
MOPGhOIOriYHMHA MIATHII IyXTHHA (8ICHOKap-
LIUHOMA, TUIOCKOKJIITHHHUHM pakK, 1HII), CTaaiio
3axBoproBaHHs 3a TNM, (I)yHKuloHanLHHH cra-
Tyc 3a ECOG, JiHiro Tepartii, HasBHICTb Ta JIOKa-
Ji3alli0 MEeTacTa31B, KypiHHS B aHAMHE31, @ TAKOXK
BIK 1 ctaTh nauieHTa. L{i mapamerpu € 6a30BUMHI
1 JOCTYNTHUMH y Oy/ib-sIKOMY KJIIHIYHOMY 3aKJIafi
6e3 1oaaTkoBUX (DIHAHCOBUX BUTpAT.

HApyruii G0k, 1OKa3aHWH Ha PHUCYHKY I,
BKJIIOYA€ IMYHOTICTOXIMidHI Ta MOJCKY/ISPHO-
TEHETHYH] MPEJUKTOpU: pIBEHb  eKcrpecii
PD-L1 (TPS, CPS), mineHicTh Ta TOMOTpa-
¢iro CD8+, CD4+ ta CD68+ kiiTHH y myX-
JMHI Ta Ha 1HBa3UBHOMY Kpai (tumor-infiltrating
lymphocytes, TIL), piBenr FoxP3+ perymnsarop-
HuX T-miMQONUTIB, a TAKOXK HASIBHICTH OHKOTEH-
Hux npaiiBepaux myrtaniii EGFR, ALK i ROSI,
SIK1 acolL(iiioBaHl 3 HU3LKOIO e(beKTI/IBHiCTfo IKT.
Hani moppomerpuunoro ananizy TMO e kirodo-
BUM JDKepenioM iHpopmaii npo iMyHHUIT peHo-
THI ITyXJIMHY, 10 Oe310cepeIHhO BU3HAYAE BiJl-
noBiap Ha IKT [12].

Bnok 2. ImyHoricToximiuHi Ta
MOJIEKY NAPHO-TeHeTUYHI

Bnok 1. KniHiko-naTonorivHi
XapaKTepucTUKKN

Tperiii OnOK, MOKa3aHUM HAa pPUCYHKY 1,
BKJIIOYAE 3amajbHI 1HAEGKCH Mepu(eprudHoi
kpoBl — NLR, PLR Ta SII, — siki BioGpaxarors
CHCTEMHHUI1 IMyHHHUIi CTAaTyC NaLi€HTa 1 € 3araib-
HOJOCTYIIHUMH, BIATBOPIOBAaHMMH Ta BUIbHUMH
BiJ] omeparop3anexxnux apredaxti. [lokaszano,
mo NLR > 5 acowuitoeTbes 13 3HAYHO MEHIIOO
BIKMBAHICTIO 0€3 MPOrpecyBaHHs y XBOPHX Ha
H/PJI, mo orpumytots IKT [7].

YerBeptuii 010K (QOpMYIOTH paaioMiyHi
o3Haku, ekctparoBaHi 3 KT-300paxkenp mnep-
BUHHOI IyXJIMHM Ta PEriOHapHUX JiMparu4-
HUX By31iB. Jlo 1bOro GJOKy BXOASTH O3HAKH
nepuworo nopsiaky (HU-wiinbHiCTh, eHTpoIis),
TEKCTYyPHI XapaKTePUCTHKU (MaTpHus CyMiK-
HOCTI piBHIB ciporo, GLCM; maTpuus po3mipis
npobiris, GLRLM), Mop(bonorlqm napameTpu
(popma, 06’em, chepuuHICTb) Ta O3HAKH NEPH-
TyMOPAJIBHOTO ~ MIKpooToueHHs. IIpocroposa
[eTEPOreHHICTh PAlIOMIYHHX [IOKa3HUKIB KOpe-
moe 3 HeoqHopiaHicTIo TMO Ta € He3aaeKHIM
npeaukTopom Bianosiai Ha IKT [8, 11].

Mertononorist po3po0OiaeHHs Ta Bajligallii mpo-
THOCTHUYHOI MOJEIIL

st moOynoBu Ta Basiijiaiii TPOTrHOCTUYHOL
moneni ICIIKP mnepenbadeHO MpOCIEKTUBHE
30upanss nanux nauientiB 3 HJIPJI, mo orpu-
mytoTh IKT 'y CyMChbKifl MiCBKil KIHIYHIA
anapH1 Ne 1 (KmquHa 6a3a xadenpu OHKO-
aorii Ta pazgionorii Cym/1Y). Kpurepii Bkito-
yeHHs: Mopdonoriuno BepudikoBanuii HJIPJI
II-IV cranii (aneHokapuuHoma abo IJIOCKO-
KIITUHHUHA pak), npusHaueHus IKT y nepii
abo Apyriil JiHII Tepamnii, HasBHICT BHMIpIO-
BAaHMX OCEPE/KIB yPaXeHHs 3a KpUTepisMu
RECIST 1.1, nocrtynuicte KT-300paxkenn
y ¢opmari DICOM. Kpurepii BHKIHOYCHHS:
HasIBHICTb AKTHBYHOUHX mytaniii EGFR a6o
tpancnokaniit ALK/ROS]1 6e3 nporpecii Ha BiJ-
NOBIAHIM TapreTHil Tepamii, TSHKKI ayTOIMYyHHI

Bnok 4. PanioMiuyHi 03HaKKu
KT-306paxkeHb

Bnok 3. 3ananbHi iHAeKcH
nepucepUyHOi KpoBi

Crapis 3a TNM

CraTyc ECOG

Ninisa Tepanil

MeTacTasmn (nokanisauin)
KypiHHA B aHamHesi

Bik, cTaTb

MopdosoriyHuiA nigTvun *  PD-L1 (TPS, CPS)
*  WineHicTe CD8+, CD4+,

CD68+ (TIL)

*  FoxP3+ perynaTopHi
T-KNITUHN

*  [parBepHi MyTauil
EGFR, ALK, ROS1

*  PLR — TpomBouunTapHo-

* S|l — cucTeMHUiA iMyHo-
3ananbHWUiA iHoekc

niMcbouUTapHe cnieBigH.

* NLR — HenTpodinbHo- ®  O3Hakw 1-ro nopsaky
nimcpounTapHe CrigsiaH.

(HU-winbHicTb, eHTponis)

TekcTypHi (GLCM, GLRLM)
MopdonoriuHi (hopma,
06'em, cchepuyHicTb)

MeputyMopansHe
MiKPOOTO4EHHSA

l

l

l

|

€anHa MynbTUMOgasibHa NporHocTudHa mopens ICMKP

Puc. 1. CtpykTypHa cxeMa iHTerpaunii MyJ1bTHMOJAIbHHUX TapaMeTpiB
y nporHoctuuny mogesab ICITKP
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3aXBOPIOBAHHS B aHaMHE31, BiJIMOBA MaIli€HTa
BiJI y4acTi B JJOCJIII>KEHHI.

JlocmipkeHHsT TIPOBOIUTHLCS BIATOBIIHO [0
eTUYHUX NpUHIUMIIB [enbciHchkoi nekmaparii
BceecsitHboi  MeuuHoOi  acowianii. IIpotokon
IOCIIIKEHHS CXBaJI€HO KOMICI€IO 3 MUTaHb 010-
€THKHU CYMCBKOFO JIEP>)KaBHOTO YHIBEPCHUTETY;
BiJI YCIX MAIlI€HTIB OTPUMAHO IIICbMOBY 1H(1)0p-
MOBaHy 3rO/ly Ha y4acTh y AOCHIPKEHHI Ta Ha
00poOKy 3HEOCOONEHNX MEANYHUX JaHUX.

[TepBUHHOIO KiHIIEBOIO TOYKOIO € 00’ €KTHBHA
BianoBiap Ha IKT (moBHa abo yacTkoBa BijIoO-
Biab 32 RECIST 1.1 uepe3 12 THKHIB JIIKyBaHHS).
BropuHHMMU KIHIIEBUMHU TOYKaMH € O6e3mporpe-
cifiHa BIMDKMBAHICTh Ta 3arajilbHa BUKHUBAHICTD.
JlJis KibKICHOT OIIIHKM SIKOCTI MPOTHOCTHYHOT
MoOJIesli BUKOPUCTOBYIOThCS mokazHuku AUC,
Yy TJIUBICTh, cHenU(iuHICTh, a Takok C-1HIEKC
lappens ans aHamizy BUKHBAHOCTI.

Bamigamis moxeni 341HCHIOBATUMETLCSI METO-
noM crpatudikoBaHoi k-KpaTHOi Kpoc-Bajigamii
(k=5) na HaByanmpHili BUOIpPI Ta 30BHINIHBOL
Bajijamii — Ha He3ale)KHIM KOTOpTi MAIliEHTIB
3 BIIKpUTHX MikHapomHux 0a3 manux (TCGA-
LUAD, TCGA-LUSC) Ta 6a3u nanux The
Cancer Imaging Archive (TCIA). 3oBHimHs BaJi-
Jallisi € TMPUHIIMIIOBOI0 BUMOTOO sl 3a0e3re-
YEeHHS y3araJibHIOBaJIbHOI 3aTHOCTI Mozeni Ta 1l
MPHUIATHOCTI JJIsl KIIIHIYHOTO 3aCTOCYBaHHS 032
YMOBaMU BHX1HOI HaBYaJIbHOI BUOIpKH [13].

3. Pe3ysbTaT T2 00rOBOpEeHHS

3.1. Ananiz  npedouxkmopoé ma  00rpyH-
my8aHH: MYTbMUMOOAIbHO20 nioxody
00 npocno3yéanhs. 3a pe3ylbTaTaMu aHailizy
KIIHIYHUX T IHCTPYMEHTaIbHUX (DaKTOPIB, AeTa-
JIi30BaHMUX y po3Aiii 2 (puc. 1), BCTaHOBJICHO, 11O
130/1p0BaHe BUKOpHCTaHHs 1HAekcy PD-LI ne
31aTHe 3a0€3MeYUTH BUCOKY TOYHICTH MPOTHO3Y
yepe3 CKJaaHi 010J0TiyHI MEeXaHi3MH IMyHHOTO
BUCIIM3aHHS MYyXJIMHHU. [HTEerpamis YOTUPHOX
(pyHKUiOHANBHUX OJIOKIB O3HAK (KJIIHIKO-I1ATOIIO-
TYHHUX, MOJICKYJISIPHO-T€HETHYHHX, 3alIaJIbHUX Ta
pa,Z[IOMl‘-IHI/IX) JI03BOJISIE C(I)opMyBaTH 6araroBu-
MipHU# uppoBHil 00pa3 MyXJIUHHOTO IPOLECY.

Obecosopenns  pesyremamy: Ha  BiaMiHY
BiI JochimkeHHs [4], 1e piBeHb ekcrpecii
PD-L1 PO3IIAIAETHCA K €IMHAN CaMOCTINHUN
npeaukrop Bianosiai Ha IKT, oGrpynToBannii

y poOoTi MyIbTUMOAIBHUN MiAXiA J03BOJISE
BpaxyBaTH POCTOPOBY FeTepOFeHHICTB IyX-
JIMHY Ta 3arajlbHAN IMyHHUH CTaryc opraH13My
Leit pe3ynbrar 103BOJISE MiABUIIMTH HAIHHICTD
cesiekuii mauieHTiB. Lle cTae MOXKIMBUM 3aBISKH
CHUHEPTreTHYHOMY TO€IHAHHIO JIOKAJbHUX XapaK-
TEPUCTHK ITyXJIMHHOTO MikpooToueHHs (biok 2,
bnok 4) i3 cucTeMHUMH MapKepaMu 3analieHHs
nepugepuynoi kposi (biok 3).

3.2. CmpykmypHno-ynkuionanrvna cxema
ma apximexmypa mooynie ICIIKP. P03p06ﬂeHa
ICITKP moGynoBaHa 3a TPUHIIUIIOM MOIYJIBHOI
GaratopiBHEBOI apXITEKTypH, WO 3abesmedye
MacIITabOBaHICTh, BIATBOPIOBAHICTH Ta MPO-
30picTh MPOTHOCTHYHHX pimeHs (puc. 2). Cuc-
TeMa BKIIIOYAE I1'SITh B3a€MOIIOB’SI3aHUX (PyHK-
I[IOHAJBHUX MOJYIIB, SIKi YTBOPIOIOTH JIIHIHHUHA
TEXHOJIOT1YHUI KOHBEEDP OMPAIFOBAaHHS JaHUX:

Monynb 1, moka3aHuii Ha PUCYHKY 2, BiIO-
Bijlae 3a 30ip Ta iHTErpaIilo AaHUX. 3IHCHIOE
CTPYKTYPOBAaHMH 301p MyJIBTUMOJAJIbHUX KIIHIY-
HUX JIaHUX 13 PI3HOPIAHMX JDKEPEN: MEJUYHHX
KapT, pesyJbTaTiB J1abOpaTopHUX OCIIIKEHb,
naromopdornorigaux 3BiTiB Ta DICOM-apxiBiB
KT-mocnimkenb. Jlns 3a0e3rneueHHs  SIKOCTI
BXIIHUX JaHMUX TependayeHo aBTOMAaTH30BaHi
nporeaypu Bepudikaiii TOBHOTH, BHUSBICHHS
AHOMaJbHUX 3HAU€Hb Ta MHOXXUHHOI iMIyTamii
nponymenux ganux merogom MICE (Multiple
Imputation by Chained Equations). Bci 3anucu
30epiratoTbCsl y 3HEOCOOICHOMY BUIIISAL Bi/IIO-
BITHO /10 BHMOI YHMHHOTO 3aKOHOJABCTBA IO
3aXUCT mepcoHaNbHUX manux [14]. Cnenmdika
MEIUYHUX BiZJOMOCTEH MOJISTAE B TOMY, 10 BOHH
OXOTUTIOIOTh HAaNOUIBII KOH(IACHIIHHI acCeKTH
JKATTEISUILHOCTI 0COOM, BKJIIOYAIOYH 1i coMa-
TUYHUHN 1 MEHTaJIbHUN CTaTyC, TEHETHYHHIA MPO-
¢i1b, TOBCSKICHHI 3BUYKHA Ta CIIOCIO KHUTTS.
VY 3B’A3Ky 3 UM 3a0e3redeHHs] Oe3neKu mep-
COHAJIBHUX JIAHUX y CUCTEMi OXOPOHU 3/10POB’S
aKTyaiizye HeoOXiZAHICTb CyBOPOTO AOTPHMAHHA
GaaHcy MDK (yHAAMCHTAILHUM TIPABOM 1H/H-
Bi/la Ha NPUBATHICTB Ta 00’€KTHBHUMH IOTPE-
Gamu KIIHIYHOT MEAMUMHH, HAYKOBO- HOCJIIIIHOI‘O
CEKTOpY 1 CYCIUIbHOI 0XOPOHH 310poB’st [15].

Y mesxax momyis 2 (puc. 2) peaizoBaHo 1po-
I[eC eKCTpakuii pagioMiuHuX o3HaK. Ha ocHOBI
CTaH/[aPTU30BAHKX KT-300paxeHp  (mpoToko
HOpMaJIi3auii: resampling 0 i30TPOIHOIO BOK-
cenmst 1x1x1 wmwm, nHopmamisauis HU-3HaueHb)
aBTOMATHYHO eKcTparyeTbes noxas 100 Kinbkic-
HUX O3HAaK BIAMOBIAHO a0 pexkoMeHpaniii IBSI
(Image Biomarker Standardization Initiative).
CermeHTallisi MyXJIMHA BUKOHYETHCS B HAlliB-
aBTOMATHIHOMY PEXKUMI 3 MOMKIUBICTIO PyqHOI
KOPEKLii OHKOPa/i010roM. Jlist 3MEHIUECHHS PO3-
MIPHOCTI IPOCTOPY O3HAK Ta YCyHEHHs MyJIbTH-
KOJIIHEAPHOCTI 3aCTOCOBYIOTHCS METO/I BiOOPY
o3Hak (feature selection): kpurepiit MiHIMaIbHOT
HA/UJTMIITKOBOCTI — MAaKCHUMaJbHOI 3HA4yIIOCTi
(mRMR) Ta lasso-perpecis.

[HTENneKTyanpHUM SapOM po3po0IieHoi apxi-
TEKTYpH BHUCTYNAa€ MOMAYJIb 3 MPOTHOCTHYHOTO
MmozemntoBaHHs (puc. 2). Bin onepye 31)116paHI/1M
HAaOOPOM MYNBTHMOIATLHUX O3HAK 1 3iiiCHIOE
PO3paxyHOK TOYKOBOI HMOBIPHOCTI KJIIHIYHOIO
edexty iMmyHOTepamii. MaTeMaTHyHy OCHOBY
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* MefuyHi KapTu ¢ nabopaTopHi AaHi ¢ NaToMopdosoriyHi 3BiTU

I>xepena paHux

!

DICOM-apxiBn KT

Moaynb 1. 36ip Ta iHTEerpauia paHux

* BepudikaLlisa MOBHOTU * BUSIBJIEHHSA aHOManin
¢ iMnyTauis MICE ¢ 3HeocobsieHHSt JaHuX

v

Mopaynb 2. EKcTpakuia pagioMidyHMX o3HaK

* HopMaJi3alia Ta cermeHTauia KT
¢ >100 o3Hak (IBSI)

* Bigbip o3Hak: MRMR, lasso-perpecis

v

Moayne 3. MPOrHoCTUYHE MO ENIOBaHHSA

« CTeKiHrosuin aHcambnb: Random Forest +
XGBoost + noricTnyHa perpecis
* XAl-nosacHeHHa SHAP

v

Mopynsb 4. IHTerpauisa 3 HacraHosamu NCCN

« hopManizoBaHi anropuTMu NPUNHATTSA pilleHb
« CMiBCTaBJIEHHA 3 YAHHUMU peKOMeHﬂaLLiﬂMI/I

v

Moaynsb 5. IHTepdeic Ta Bisyanisauin

* iMOBipHicTb Bignosiai * rpadiku SHAP
* MOpPIBHAHHSA 3 pecepeHcamn ¢ pekomeHpgaLii NCCN

v

OHKOJIOr — KJiHiYHEe pilueHHA

iHAWBIAYyanbHWUV nMporHo3 Bignosigi Ha IKT

Puc. 2. ®yHkuioHaIbHO-MOAY/IbHA apXiTeKTypa Ta JIOTiKa KOHBeEpa ONpPalIOBAHHS
nanux ICIIKP

MOJTyJIsl CTAHOBUTH CTEKIHTOBUI aHCaMOIb alro-
puTMiB Kiacugikamii i3 OJ10KoM iHTeprpeTarii
Ha ocHoBl SHAP-3HaueHsb.

JloriyHU#  3B’S30K  MDK IPOTHOCTUYHUM
SAIPOM Ta MEAMYHMMHU CTaHAApPTaMu 3abe3reuye
MOJYNb 4 iHTerpaii 3 KIIHIYHUMU HACTaHOBaAMH
(puc. 2). Bin otpumye p03pax013aH1/H/1 TIPOTHO3 BiJ
Moy 3 Ta BUKOHYE HOro aBTOMaTu4He 3icTaB-
JeHHs 3 0a3010 3HaHb, KA MICTUThH (hOpMaIi30-
BaHi MpaBWia Ta aJTOPUTMHU JIKyBaHHS 3TiJHO
3 YMHHUMH CTaHAAPTAMU NCCN g HJIPJL.

PiBenp B3aemomii KIHIIEBOTO KOPHUCTyBaua
3 IHTEJIEKTyaJbHOI0 CHUCTEMOIO  peajli30BaHO
yMoz[ymS1HTep(peHcyTaBl3yan13au11 (puc.2). Leit
G0k 3a0e3mnedye KiHUeBUN rpadiuHuit 1HTep(beHc
JUISL OHKOJIOTIB, IO BifoOpakae 1HIMBITyaTIbHUI

nporuo3 iimosipHocTi Binosiai Ha IKT (y Burszi
YHCIIOBOTO 3HAYEHHS Ta KaTEropiajJbHOrO BHCHO-
BKY: BHCOKa / IIOMIpHA / HU3bKa MMOBIPHICTb BiJl-
HOBii), lHTepaKTI/IBHl rpadiku SHAP-nosichens
JUIL JleTanizauli  «BHECKY» KOXHOIO  (axropa
HAali€HTa, a TAKOXK 3T€HEPOBaHI TEKCTOBI i IKa3KH
i BimnosiaHi pekomenanii NCCN.

Obzosopennsn pesyromany: Ha BIIMIHY Bij
GararoLeHTPOBOI OHKoJIOr4HOT cuctemu  [11],
Jie 1HTerpalis KIHIYHUX JAHHX OpIEHTOBaHA Ha
BEJIMKI 3aKPUTI TOCIITalIbHI MEPEXKi, HPE/CTaB-
JIeHa apXiTeKTypa Opi€eHTOBaHA Ha BIJKPUTI CTaH-
JIApTU B3a€MOJIIT MEIMYHHUX 1H(POPMALIHHUX CHC-
TeM. Llel pe3yibrar 103B0JIsI€ pO3rOpTaTh CUCTEMY
SIK JISTKOBaKHUI Be0O-3aCTOCYHOK 0€3 TeXHOJIOT14-
HUX Oap’epiB I JOKAJbHUX OHKOIMCIIAHCEPIB.
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Ile cTae MOXIMBHUM 3aBASKA BHUKOPHUCTAHHIO
CTaH/IapTU30BaHOIO 1HTepQency 0OMiHY TaHUMH
HL7 FHIR Tta aBTromaru3oBaHiii mepenoopoOi
nporryckiB meroroM MICE y Monyii 1.

3.3. Hopienanvnuii ananiz memooie mawiun-
HO20 HABYAHHA 015 NPOZHOCIMUUHO20 MOOENIO-
éanns. Mozynb 3, IpeACTaBICHHII HA PHCYHKY
2, peamizye aHcambreni Ta TPaJieHTHI METOIU
MAIIMHHOTO HaBYaHHS. [lJis BU3HAYCHHS ONTH-
MaJIbHOI KOH(Irypauii nporHoCTHYHOIrO sijpa
OyJll0 TPOBEIEHO CEepil0 YUCEIbHUX EKCIepu-
MEHTIB, y MeXaX SKUX TOPIBHIOBAJIUCS HE JIMIIE
KJIaCMYH1 aHcamOii, a W Cy4acHl apXiTeKTypH
IMOOKOTO HaBUAHHS — OararolapoBHid Mepuen-
TpoH (Multilayer Perceptron, MLP) ta 3ropr-
koBa HelponHa mepexa (Convolutional Neural
Network, CNN). Kpim Toro, omintoBanucs pi3Hi
iAXoAu 110 3a0e3MedeHHs] KOHLEMI[I MOsCHIO-
BaJIBHOTO IITY4YHOTO iHTeNeKTy (XAl), 30kpema
METOJl JIOKAJIbHUX IHTEPIPETOBAHUX IOSICHEHB,
o He 3anexars Big mozeni (Local Interpretable
Model-agnostic Explanations, LIME), ta teo-
peruko-irposi migxonn SHAP. 3a pesyisra-
TaMH TOPiBHAIBHOTO aHANi3y 6a30BHX ajro-
put™iB (Talbn. 1) juis KIHUEBOI NPOrHOCTUYHOI
MoJIeNnl 00paHo CTeKiHroBHi ancaMOIb (stacking
ensemble), axuii moeaHye mnepeBarn Random
Forest, XGBoost Ta norictuunoi perpecii sk
MeTa-MpeIUKTOpA.

OTtpumanuii pe3ynbTar, HaBeleHuH y Tab. 1,
CBITUUTH TPO TE, MO0 CTEKIHTOBUW aHCAMOIb
3a0e3neyye HaMBUILy Y3araJbHIOBAJIbHY 37aT-
Hicth (npornosuuii pisers AUC 0,85-0,91) 3a
YMOB 30€pEeKCHHs BUCOKOI IHTEPIIPETOBAHOCTI
mozeni. Taka apxitekrypa 3HIDKY€E JUCTIEPCIIO
MIPOTHO3IB Ta MiJBUILY€E CTIHKICTh IO IEpeHa-
BYAHHS Ha 0OMEXECHHX KIIIHIYHUX BUOipKax [16].

Jist 3a0e3neueHHst 1oTpuMaHHs npuHuuny XAl
y LIbOMY MOy nepeadadyeHo po3paxyHOK 3Ha-
yenb SHAP (SHapley Additive exPlanations),
10 KUIBKICHO BiOOpa)kalOTh BHECOK KOXKHOI
NPEAUKTOPHOI O3HAKU y KOHKPETHUH 1HIUBIIY-
ajnpHUi niporuos [17].

Obeosopenns pesynomamy: Ha BinmMiHy BiI
miaxony B rpati [9], 1e aBTOpU BUKOPUCTOBYBAJIH
MOOJIMHOKI aJTOPUTMH MAIIMHHOTO HaBYaHHS,
110 CXWJIBHI JI0 IEpeHaBYaHH Ha MaJIUX Jarace-
Tax, 3alporoHOBaHa KOH]Iryparis 3ade3nedye
CTallIbHICTh METPUK B YMOBaX e(ilUTy JaHUX.
Lleit pe3ynbTar 103B0JsIE €(hEKTUBHO EKCILTyaTy-
BaTH CUCTEMY B MEKaX OKPEMOTO PEriOHaJIbLHOIO
OHKOLEHTPY. Lle cTae MOKIMBUM 3aBJISIKH MOE]-
HAaHHIO PI3HOPIAHMX 6A30BUX MOJEIIeH (Random
Forest Ta XGBoost) mig ynpasiiHHAM JiHIHHOTO
MeTa-kinacudikaropa, 10 HIBEIIOE 1HAWBIAya-
JIbHI MOMUJIKH 0a30BHX aJITOPUTMIB.

3.4. Ancopummu inmezpayii cucmemu 3 Kii-
Hivnumu nacmanosamu NCCN ma ouinka Ki-
HiYyH020 énaugy. Monynb 4, npeICcTaBICHUN Ha
pUCYHKY 2, peaiisye q)opMaJIBOBaHl AITOPUTMHU
NPUAHATTS PIlICHb BIIIOBIAHO 10 aKTyaJbHHX
HactanoB NCCN mono mikyBanus HIPJI. IIpo-
THOCTUYHUM BHUCHOBOK CHUCTEMH, OTPUMAHUI
3 Monayns 3, aBTOMaTHYHO 3iCTaBISETHCS 3 UHUH-
HUMU pEKOMEHAIIsIMU 110710 Toka3aHb 10 IKT,
10 J03BOJISIE TEHEPYBAaTH KIIHIYHO HMPUNHHATHI
nopajau 3 ypaxyBaHHSAM CTajii 3aXBOpPIOBAaHHS,
HasIBHOCTI JpallBEpHUX MyTaliidl Ta (yHKIiO-
HAJIBHOTO CTaHy Malli€HTa.

Obeosopenns pesynomamy: Ha BinmMiHy BiX
OLIBIIOCTI iCHyIO‘-II/IX MEIUYHUX IPOTHOCTHY-
HUX MOJCICH, ONMCAaHNX, HAPUKIAL, y [5], ae
IIII- plI_HeHHSI BHJIAIOTB JIMIIE a6CTpaKTHy 130J160-
BaHy MMOBIpHICTb (MOJEIII «4OPHOT CKPUHBKIY),

Tabmums 1
[MopiBHANBLHUI aHAJII3 METOAIB MAIIIMHHOTO HABYAHHS /ISl IPOTHO3yBaHHSI BiANOBimi
Ha IKT npu HIAPJI
Mero AUC |InTepnperoBaHicTh Bumoru HyrauBicTs OcHoBHa nepeBara
e pup 10 BUOIpKH | 10 MpomycKiB p
Jlorictnuna . . . prcora
erpecis 0,71-0,78 BHCOKa HU3BKI ToMipHa IHTEPIPETOBAHICTD,
perp 0a30Ba MOZEIb
Random Forest | 0,78-0,85| cepennst (SHAP) cepenni HH3bKA CTIAKICTH IO BHICHILE,
BOymOBaHUi1 BiI0ip 03HAK
BHCOKA TOYHICTb,
ﬁG}]ﬁ?}(};M 0,82-0,89| cepenns (SHAP) cepenHi HU3bKa 00po0Ka 3MilTaHuX
g TTAHUX
Hetiponni Mepexi 0.83-0.91 HU3bKa («9OpHa BHCOKI BHCOKa MOJICITIOBAHHSI CKJIa/IHIX
(MLP, CNN) ’ ’ CKPUHBKA) HETIHINHUX 3aJIeKHOCTEN
. . MIOETHYE TIepeBaru
Crexinrouit Bucoka (SHAP + . 0a30BHUX MOJEIEH,
aHcaMOJIb 0,85-0,91 LIME cepenHl HU3bKa
(3anpomoroBarii) ) BHCOKA y3arallbHIOBaJIbHa
37aTHICTh

Jwcepeno: cghopmosano asmopamu Ha ocHosi ananizy oxcepen [8; 9; 10, 16].
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TPE/ICTABICHA CHCTEMA ABTOMATHIHO TpaHchop-
My€ YHCIOBHH BHUXII y NPHAATHY U JHKaps
aito. Lleit pesymbrar [03Boisi€ Oesmocepes-
HBO HI,I[TpI/IMyBaTI/I MPUUHATTS TEPaneBTHIHUX
pillieHb y peaibHil KIiHIuHIN npakTuii. [le crae
MO>KJIMBUM 3aBISIKU JIOT1UHIN 1HTErparii MOIyIst
SHAP-nosicHeHb 13 623010 (hopMaTi30BaHUX ITpa-
B NCCN, 1110 1e-paKkTo € cTaHAapTOM OHKOJIO-
rii B YkpaiHi.

OuikyBaHM KJIIHIYHUNA BIUTUB CUCTEMU I1OJIS-
ra€ y MiJIBUIICHH] TOYHOCTI BiOOPY MAIlIE€HTIB,
SK1 OTPUMAIOTh MAKCUMAJIbHY KIIIHIYHY KOPUCTh
Bim poporomapricHux IKT. Bpaxomyrouu, o
BapTiCTh MICSAYHOTO Kypcy MeMOposizymaldy
B Ykpaini craHoButs 80 000-120 000 rpuseHs,
HABITh IIOMIPHE IIABUIICHHS TOYHOCTI BiOOpY
MAII€HTIB MaTuMe CYTTEBE eKOHOMlLIHe 3Ha-
YCHHS JUIsi CHCTEMH OXOPOHH 3710pOB’st. Kpim
TOrO, YHUKHCHHS HEC(EKTHBHOI Ta TOKCHYHOI
Tepanii y MNALi€HTIB 3 HU3bKOK HMOBIPHICTIO
BIJIMOBI1 MiBUIIYBAaTUME SKICTh IXHBOTO KUTTS
Ta JI03BOJIATHME CBOEYACHO NEPEHTH 10 anbTep-
HATHBHUX JIIKYBaJIbHUX CTpaTeriil.

3.5. Oomerrcennn ma HedOKU OOCTIOHCEHHA.
3arponoHoBaHa pPoOOTa Ma€ KOHIENTYaIbLHUMA
XapakTep: MPOTHOCTUYHA MOJENb Ille HEe Mpo-
WIIUTa HaBYAHHS Ta BAJILIAII0 HA BIACHIN KJIIHIY-
Hiil BHOIpL, TOMy HaBeeHi y TaOmuui 1 mokas-
HUKH SIKOCTi IPYHTYIOTbCS Ha JaHHX JITEparypu
i1 OTPEOYIOTH IMiITBEP/KCHHS Y BIACHOMY JIOCIIi-
okeHH1. OuikyBaHUMH OOMEXEHHSIMU Ta HEOo-
JIKaMH € BIJIHOCHO HEBETHKHUI 00CAT TOCTYITHOT
JIOKQJIbHOT HAaBYAJILHOI BUOIPKY TMAIIE€HTIB, PU3HK
CYTTEBHX BIJMIHHOCTEH MIX MHpPOCIIEKTHBHUMH
KIITHIYHUMH JAaHUMHU Ta PETPOCTIEKTUBHUMH MiXK-
Haponaumu koropramu (TCGA, TCIA), a Takox
MOTEHIIIfHA BHUCOKA TeTEPOreHHICTh MPOTOKOIMIB
KT-mocmikeHb 4epe3 BUKOPHCTaHHS —CKaHe-
piB pI3HUX BUPOOHHUKIB. I10TCHIIHHNN PO3BUTOK
JI@HOTO JI0CIIIUKCHHS TIOJIAra€e y 6araT0ueHTp0-
BOMY HAKOMIMYECHHI JTAaHUX, 000B’SI3KOBIH 30BHIIII-
HI{ Bajigamii Mojesi Ta po3po0IeHHI MEXaHi3MiB
ii 6e3nepepBHOTO OHJIANH-OHOBIICHHS.

4. BUCHOBKH

1. OGrpyHTOBaHO Ta JOBEAEHO OIIBbHICTh
3aMIHH OJIHOBI/IMipHI/IX 0i0MapKepHHUX ITIIAXOAIB
Ha MYJTbTUMO/AIbHUM aHaJli3 Py IPOrHO3Y BaHHI
IHAMBIZYalbHOI BIANOBIAI Ha IMyHOTepanio
y xBopux Ha H/IPJI. XapakTepHoto BiIMIHHICTIO
OTPUMAHOIO PE3yJbTaTy € CHHEPreTUYHe MO€-
HaHHS YOTUPHOX (PYHKIIIOHATBHUX OJIOKIB O3HAK
(KJTIHIKO-TIATOJIOTIYHHMX,  IMYHOTICTOXIMIYHUX,
mabopaTOPHUX 1HACKCIB 3aIaieHHs Ta PaIIOMIKH
KT-300paxenp) y mexax enuHoi momem. lle
JTO3BOJISIE TIO/IOJIATH KPUTUYHE OOMEXKEHHS 130-
JIbOBAHOTO BUKOPHUCTaHHs mpenukropa PD-L1,
crienr(ivHICTh SKOTO, 32 JAaHUMHU MPOBEICHOTO

aHaji3y JiTeparypH, CTAHOBUTH JHIIe 67-72%,
L0 € HEJAOCTATHIM JJIsl TOYHOTO KJIIHIYHOTO BiJI-
60py nanieHTiB. Takuil pe3yapTrar MOSCHIOETHCS
3[IATHICTIO PAIIOMIYHUX O3HAK 00 €KTHBHO BIJI-
TBOPIOBAaTH IPOCTOPOBY TE€TEPOTCHHICTh ITyX-
JUHHOTO MIKPOOTOYEHHS.

2. Crpo€KTOBaHO CTPYKTYpPHO-(DyHKLIIO-
HanbHy apxitekTypy ICIIKP, mo interpye 5 mocii-
JOBHUX MOYJIIB, SIKi 3a6e3neqy10TL TIOBHUH UK
OTIpAIIOBAaHHS JaHMX Malli€HTa BiJ] MEPBUHHOTO
300py 10 Bi3yamizarii mopan Jikapesi. Ilepe-
Barol0 po3poO0JICHOTO PIllIeHHsST € HOro BHCOKa
pecypcoeeKTUBHICTh, BUKOPUCTAHHS BIJIKpHU-
Toro cranfapty B3aemonii HL7 FHIR Tta Bmpo-
BajukeHHs MeroxniB MICE miug aBTOMaridHOIO
BITHOBJICHHS TPOIMYIICHUX JaHUX Y MEIUYHUX
kaptax. lle m03Boss€ YCHIIIHO EKCIUTyaTyBaTH
cuctemy y ¢popmi JIETKOBa)KHOTO BE0-3aCTOCYHKY
B YMOBaX JIOKaJbHHUX BITYU3HSIHUX OHKOJIOTTUHUX
3aKIIajiB 0e3 HeOOX1THOCTI 3aKyMiBIIi TJOPOTOBap-
TICHUX 3aKPUTHUX TOCIITAIILHUX TUIAT(OPM.

3. Ha ocHOBI MOPiBHSJIBHOTO aHAITi3y METOMIB
MAaIIMHHOTO HaBYaHHS OOTPYHTOBAaHO BUOIp cTe-
KIHTOBOTO aHCaMOJII0 aJropuTMiB (TO€AHAHHS
Random Forest Ta XGBoost mix ynpaBiiHHIM
JOTICTUYHOT perpecii sik MeTa-kiacudikaropa)
SIK MAaTeMaTUYHOTO sAapa cucteMu. OCOOMUBICTIO
pe3ynabTaTy € iHTerpaiisi KackaaHoi Mojei
3 METOJAaMHU MOSCHIOBAJIBHOTO IITYYHOTO I1HTE-
nekty (XAl) gepes po3paxyHok 3HaueHb SHAP.
3a HagBHUMH OIIHKaMH, Taka KoH(irypamis
3a0e3nevuye HaWBUILY Yy3arajibHIOBaJbHY 3/aT-
HicTb 13 mporHo3HuM pisHeM AUC 0,85-0,91. Ile
MOSICHIOETBCS €(EKTOM B3a€MHOI KOMITEHCAIlii
IHAUBIAYaIbHUX TOMUJIOK 0a30BUX aJITOPUTMIB,
110 MiJBUILY€E CTIHKICTh apXITEKTYPH J0 MepeHa-
BYaHHS B yMOBax Ae(hinUTy 0OCATIB JIOKATBbHUX
HaBYAJIbHUX BUOIPOK.

4. BuzHaueHo (QopmanizoBaHi  aJlrOpUTMH
ABTOMATHYHOTO CIIBCTABJICHHS YUCIOBUX IPO-
rHo3iB HII-mozxeni 3 akTyanbHUMH MiXKHApPOI-
auMu kiiHiyErMHA HactaHoBamMu NCCN mrono
nikyBansas H/IPJI. BinMiHHICTb MAXOAY MONSTAE
y OesnocepenHiii Tpanchopmailii adCTpakTHOT
4YHCII0BOI HMOBIPHOCTI Y KOHKPETHY PEKOMEH 13-
L0 [{010 BUOOPY 4M KOPEKIUII JIiHii Teparm nari-
€HTa, WO 3abesnedye KIIHIYHY NPHHHSITHICTH
cUCTeMH Ui oHKosiora. OuiKyBaHa MOPIBHSIbHA
e(eKTUBHICTh TOJSATa€ B ONTHUMI3allii BUTpAT
CHUCTEMH OXOpPOHHM 3JI0pOB’Sl 32 PaxXyHOK yHHK-
HEHHS HEee(PeKTUBHOTO JIIKyBaHHS, IO 32 YMOB
BapTOCTI MICSIYHOTO KypCy Tpernapary nemoponti-
3ymMab B YkpaiHi Ha plBHl 80 000-120 000 rpu-
BEHb 3a0e31euye CyTTEBUIM EKOHOMIYHUN €(EKT.

Konduiikr inTepecis
ABTOpH JIEKIIAPYIOTh, ITI0 HE MAIOTh KOH(ITIKTY
IHTCPCCIB CTOCOBHO JAaHOI'0 AOCIPKCHHS, B TOMY
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grcai (hiHAHCOBOTO, OCOOHMCTICHOTO XapakTepy,
aBTOPCTBA UM 1HILIOTO XapaKTepy, 1110 Mir O1 BILIU-
HYTH Ha JIOCII/KEHHS Ta HOro pe3yibTaTH, Ipe-
CTaBJICHI B J]aHil CTATTI.

dinaHCyBaHHA

PoGora BrKoHaHa B paMKax HayKOBO-ZIOCII/IHOI
pobGoty «Po3pobka IHTENeKTyalbHOI CHCTEMH TIijl-
TPUMKH KJIIHIYHHUX PIILICHb IS IPOTHO3YBaHHS Bifl-
TIOBi/Il HAa IMYHOTEpAMi0 Y XBOPUX Ha paK JEreHb)
(Homep nepxasHoi peectpartii: 0126U000590).

JocTynHicTh 1aHnx
Pykonuc He ma€ MoB’A3aHUX TaHUX.

BHUKOpPHCTAHHS IITY4YHOI'0 iHTEIEKTY

ABTOpH MiATBEPIKYIOTh, 10 HE BHKOPHC-
TOBYBAJIM TEXHOJIOTi] IITyYHOTO IHTEJIEKTY TpPHU
CTBOPEHHI IPE/ICTaBICHOI POOOTH.

Bnecox aBTOpiB

[Tpunema JIMUTpO: KOHIIENITYyaTi3amis TOCTi-
JOKEHHS, METOJIOJIOTIS, HAyKoBE KEpIBHUIITBO,
HAIMMCaHHS — ITITOTOBKA MMOYaTKOBOTO BapiaHTa
pykorucy. O6onsik Biktop: dhopmanbHuii aHamis,
HAIMCAaHHS — PEICH3yBaHHSA Ta peaaryBaHHS,
Bizyamizailisi, Bamifgamis. 3apenpkuii Muxomna:
METOJIOJIOTISI MAIIMHHOTO HABYaHHS, HATIMCAHHS —
penaryBaHHS Ta BaJIiIaIlisl.
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3aooJ0oTHa 1. 1.

STUDY OF THE INFLUENCE OF THE OCCLUSION FACTOR
ON DEVELOPMENT OF CERVICAL LESIONS OF TEETH

Iryna Zabolotna

AHoTanisa

Axmyanvricme. Hassnicmo pacemox cmepmocmi, mpiwgun ma 6i0Konie emani € KIiHIYHUMU MAPKEPAMU OKII0-
3iliH020 HanpydiceHHs Y 3Y0i, AKe Modice npusecmu 00 oAU Npuwulikogoi namonozii. Mema pooomu: Kiiniko-
nabopamopHe 00CniOdNCcen s NOMEHYILIHO20 GNAUBY OKTIO3INHO20 HANPYICEHHS HA SUHUKHEHHS NPUUUTIKOBUX YPa-
Jicerb 3y018 6 0cih Monodoeo 6iky. Mamepianu ma memoou. Memooamu c8imnosol i CKany8anbHOI e1eKMpPOHHOT
Mikpockonii Oynu docnioxceni 158 i 29 3y6is, 6i0nogiono. Kniniuno 6yno obcmediceno 272 nayicuma (cepeoniil ik
24,3+6,9 poxu), 6 saxux Oyau diaecnocmosani KiunHosuoHuil oegpexm (KZ), npuwuiixosutl kapiec (IIK) ma eposis (E)
emani 3y0ie. Memooamu no2icmuunoco ananizy Oyau po3paxo8ami IOHOUEHHS UWAHCIE 6NIUBY OKTIO3IUHUX (PAKMO-
pisé Ha ix suHukHenHs. Pesynomamu ma ix 062060penns. Mikpockoniyno 0yna eusHaueHa 3HAYHA NOWUPEHICb
MpPiWUH emMani Ha YCix NOBEePXHAX 3y0i8 3 NePesa’CHO 8ePMUKAIbHOI0 opienmayicio. Ha secmubynapuiti nosepxui
2MUOUHA MPIWUH eMai 3HAX00UACy Y NPAMIL Kopersayii 3 HaseHicmio okaositunoi cmepmocmi (p=0,006). 3paszku
3 KJ[ 6i0pi3HAnuch MHOMCUHHUMY MPIUUHAMU MA X 2OPU3OHMATILHOIO OpIEHmMayicto Y npuwutixositi oinanyi (I11).
Oxmiositina cmepmicmo, GIOKOIU Ma MPIWUHU eManl Ha 6eCMUubYIAPHIl nosepXHi 3y0ie 6yiu euznayeni y 6L1ouoi
Kinbkocmi obcmedicenux. I pyna nayicumis 3 inmaxmmnoro 1/l 0ocmosipro 6i0Opi3HAIACH, 34 KINbKICIIO NAyieHmie
3 mpiwunamy emani y 8i0comrKogomy GiOHouleHHi 6i0 epyn nayieumie 3 K/ ma E emani 3y0i8 i 3 OKM03IIHOW
cmepmicmio 6i0 epyn nayieumis 3 K/, I[IK ma E emani 3y6i6 (p<0,001). Hasenicmo oxnositinoi cmepmocmi, 8
cepeonvomy, 6 4,6 pazu 30inbuiysana gipocionicms noasu mpiwur emani (p<0,0001). Bucnosku. bys dosedenuii
8NIUE OKTIO3INHO20 (AKMOPY HA GUHUKHEHHA NPUUULIKOBUX Ypadicens 3V0i8 | HeoOXIOHICmb 11020 KOpeKyii 3 npo-
Ginakmuunoro memoio.

Kniouogi cnosa: eposis, Kiunosuonul oeghekm, npeouKmopu, NPUWUIKOSUL Kapiec, mpilyunu, Cmepmicmb.

Abstract

Background. Presence of abrasion facets, cracks and enamel chips are clinical markers of occlusal stress in a
tooth that can lead to development of cervical pathology. Purpose f the research is clinical and laboratory study
of potential influence of occlusal stress on development of cervical lesions of teeth in young people. Materials and
Methods. 158 and 29 teeth were examined by light and scanning electron microscopy, respectively. 272 patients
(mean age 24.3+6.9 years) were clinically examined, in whom wedge-shaped defect (WSD), cervical caries (CC)
and erosion (E) of tooth enamel were diagnosed. The odds ratio of influence of occlusal factors on their development
was calculated using logistic analysis methods. Results. Microscopically, a significant prevalence of enamel cracks
was determined on all surfaces of teeth with a predominantly vertical orientation. On vestibular surface, the depth
of enamel cracks was directly correlated with presence of occlusal attrition (p=0.006). Samples with WSD were
different in multiple cracks and their horizontal orientation in the cervical area (CA). Occlusal attrition, chips and
enamel cracks on vestibular surface of teeth were determined in a larger number of examined patients. The group
of patients with intact CA significantly differed in the number of patients with enamel cracks in percentage from the
groups of patients with WSD and E of tooth enamel and occlusal attrition from the groups of patients with WSD, CC
and E of tooth enamel (p<0.001). Presence of occlusal attrition, on average, increased the probability of enamel
cracks by 4.6 times (p<0.0001). Conclusions. The influence of occlusal factor on development of cervical lesions of
teeth and need for its correction for preventive purposes have been proven.

Key words: erosion, wedge-shaped defect, predictors, cervical caries, cracks, abrasion.
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1. Beryn

Emanp 3y0iB mIOMMHU CXHWJIbHA JO BIUIWBIB,
y pe3yabTaTri SKUX 3’ SBISFOTHCSI TPIIIMHH, Bil-
KOJIM Ta CTepTicTh [6]. [Ipn miaBuLIeHOMY OKIIIO-
31fHOMY HaBaHTa)KEHHI Ha 3y0, sKe marHOCTy-
€TbCsl Y BUITISIAL (hACETOK CTEPTOCTI, HOrO BUIMH
y npuimiikosii ainsHui (I1]) Bunukae yepes
CTUCKaro4l OKIIO31MHI 3yCHIUIA 1 HaNpyru pos-
TSATYBaHHS, [0 TPU3BOIATH JI0 TIOSIBH MIKpOTPi-
IMH Y KPUCTaJaX TiAPOKCHANATUTY 3 IO/1alhb-
IIOI0 BTOMOIO Ta JedopMaliielo CTPYKTYpH
TBepAUX TKauuH [2, 19]. Bizomo, mwo noumpe-
HICTh TPIINIMH eMaii CTaHOBHUTH Ounbmie 50%
1 3HAYHO BHWIIA y TAIIEHTIB BIKOM CTapIiie JBa-
st pokiB [20]. HebGesmeka X HasIBHOCTI TIOJIS-
rae B TOMy, L0 BOHH MOXYTb CTaTH LUIIXaMu
MIPOHUKHCHHS MleOOpFaHIBMlB 1 TIpoTeoiTHY-
HUX (PEPMCHTIB, SIKI PyHHYIOTb PEUOBHHY 3yOa
Ta 3a0e3MeUyoTh JOCTYIl KHCIOT 10 MiHEepab-
HUX PEYOBHMH IMIANOBEPXHEBOIO ILIapy email,
1 B IMOATBIIOMY — MIPHYHUHOO MOSBU MIKPOCKO-
JIiB, PO3BUTKY Kapiecy, KIMHOBHIHOTO Je(eKTy
(KI[) 1 KIIHIYHUX CHMITOMIB TilepYyTAUBOCTI
JCHTHHY [2, 8, 25]. O1xe, 3HAUHA HOH_II/IpeHICTB
TPIIMH eMaJli Ta MOX/IMBI HEraTUBHI HACIIJAKH
iX ICHYBaHHI OSICHIOKOTH OCOOJIMBHIA IHTEPEC SIK
3 OOKY HAyKOBIIIB, TaK 1 MPAKTUKYIOUUX JIIKAPIB.

OxJII031iHI  CWJIM  CTIPUSIIOTH  YTBOPEHHIO
MIKPOTPIIUH B eMani i HGHTI/IHi B310BXK [1]]
3 MOJAJIBIINM BUHHUKHCHHSIM ep0311 (E) Ta CTep-
TOCTI, (hOPMYIOUN HEKapiO3HI NPUIIMAKOBI ypa-
xeHHs [25]. Bigomo, mo dacetku CTEpTOCTi
Oynu Bu3HaueHi y 78% oOcCTeXeHHX 3 HeKapi-
O3HOK MPHIIMHKOBOKW marosoriero 3y0is [8].
HasBHicTb (aceTok cTepTocTi, TPIKH 1 BiKO-
JiB eMaii € KIHIYHUMH MapKepaMmH OKIII03ii-
Horo HanpysxeHHs 1 st K1, 1 s E emani 3y0is,
a iX BUSBIICHHS Ja€ MiATBEPIKCHHS OKIIO3ii-
HOMY CTpecy, SK OCHOBHOMY €TiOJIOTIYHOTO
(haxTOpy, @ B NCSKMX BHITAJKAX, K MEPUIONPH-
YMHI BUHUKHEHHS 1€l ¢popmu matosnorii [8, 22].
Hocmimkenns, nposenaene Carvalho T. et al.
[7], moka3aino, Mo CTepPTICTh 3y0iB € HACIIIKOM
CYKYIHOI il YHCIICHHUX PI3SHOMAHITHUX YMHHH-
KiB Ha TBepi TKaHI/IHI/I Giller M. et al. [10] ;[03113
ICHYBaHHs 3B’513KY MK OKJIIO3IHHOIO CTEPTICTIO
Ta PO3MIPOM HEKapio3HOTO MPHIITUHKOBOTO ypa-
KEHHS 3y0iB.

AJe KITiHIYHA TPaKTHKA IIOKA3Y€, 0 JaJIEKO He
B YCIX Malli€HTIB 3 HEKAPIO3HOIO MPHUIIUIKOBOIO
MaToJIOTiEr0 3y0iB JIarHOCTYETBhCS OKJIIIO31HHA
crepticth 1 HaBmaku [9, 19]. Tak, Werneck R.
et al. [24], BUKOpPHCTOBYIOYH METOH JIOTiCTHY-
HOT perpecii, He BUSBUIIN KOPEIIALii M’k BUHHK-
HenusM KJI ta E emani 3y0iB Ta OKITIO31HHOO
cwioro. Michael J. et al. [17] mosicaunu HasiB-
HICTb TOPHU3OHTAILHUX OOpO3CHB 1 MleOTpl-
IMH B 3y0ax 3 HEKapiO3HUMH MPHUIIUHKOBUMHU

YpaXKEHHSMH MEXaHIYHUMH CHUJIaMH, TaKUMHU
SK CTHpaHHA 3yOHOIO LIITKOI. ABTOPH TaKOX
BU3HAYUIN, IO Y nauieHTiB 3 NPULLIUAKOBUM
Kapl€COM (HK) BIPOTIIHICTb BUHUKHEHHS OKJIFO-
31fHOT cTepToCTi 30iIblIyBajliach MHpU TpPUBa-
JIOCTI YMLICHHS 3y0iB IPOTATOM TPHOX XBHIIMH
1 JlOBLUE [28]. Ase B1IOMO, L0 TPILIMHH YACTO HE
TOB’A3aHi 3 TPABMATHYHOIO MOJII€I0, A € Pe3yIib-
TAaTOM HAKONUYYBAJIbHOI Aii HOpMaibHUX abo
HaJMIPDHUX OKJIO31MHUX HABaHTAXEHb IPH
HasiBHOCTI mapadyHkuiit [6]. OTxe, cmin nonar-
KOBO 3BEPHYTH yBary Ha BIUIUB TOPH30HTAIBHIX
OKJIFO31MHUX CHWJI, 110 BUHHUKAIOTh Y pe3yJbTari
JKyBaHHsI, 6pyKCI/I3My Ta TnapadyHKIIOHAIBHOT
aKTHBHOCTI, 1 CTBOPIOKOTH 30HY omnopu y I1]1 3y6a
[11 13]. Ane ICHy€ 1 Taka JlyMKa, 110, HaBIaKH,
BIJICYTHICTb 3HOCY 3yOiB, SIKC XapaKTepHE s
IPOMHUCIOBO PO3BUHYTHUX KpaiH, MOXe OyTH
OCHOBHHM YMHHHMKOM, 11O IPU3BOAUTS /IO TIOSBU
NpULIKIKOBOT marosorii [3]. BanOByIO‘-II/I po-
THIJICKHI Oa4eHHs Ha MOTEHIIMHUI BIUIUB OKIIIO-
3iifHOr0 (hakTopy Ha BHUHHUKHEHHS NPHUIIUHKO-
BUX YpaXXeHb 3y0iB, BBa)Xa€MO aKTyaJbHUM
MOJANbII JOCIHIKeHHS, 0COOIMBO y TAIlIEHTIB
MOJIOJIOTO BIKY.

MeTto10 poGoTH cTasio KiiHIKO-TaboparopHe
JOCII/DKCHHSL  NIOTCHUIHHOTO  BIUIMBY — OKIIIO-
siiiHoro ¢akropy Ha BuHukHeHHs KJ[, IIK Ta
E emauni 3y0iB y maIieHTiB MOJIOIOTO BIKY.

2. Marepiaju Ta MeTOIH

3 MeTor0 J1abopaTopHOro AOCHTIKEHHS IMpO-
SIBIB OKJIIO3IMHOTO cTpecy Ha 3yOu Oyi0 BUKO-
PUCTAaHO ~ MIKpOCKOIil0. MeTonoM  CBITIOBOI
MiKpockorii 3a JornomMoror Mikpockormy Nikon
eclipse MA 100 (Snonis) npu 36inbi1eHHi (30.)
x 30 6ynmu nocnimkeni 158 3y6iB o0ox 1miener,
K1 TIONEepeHbO OyNy 3rpyHoBaHi 3a MPUHAJIEK-
HICTIO 110 pi3uiB (n=29), ik (n=15), npemospis
(n=22) i MossipiB. (n=92). Okpemo Oy BUALICHI
TPETI MOJISIPU, OCKUIbKH MaJi 3HAYHO MCHIUMH
nepios (yHKLUIOHYBaHHSA HOplBHSIHO 3 1HIIMMHU
rpynamu 3y0iB, THM CaMHUM MEHIIMHA Yac mijia-
BaJIMCS Jii pI3HUX YHNHHUKIB.

MeTtonom ckaHyBaJIbHOI (pacTpoBOi) €JleK-
TpoHHOi Mikpockomnii (CEM) 3a nomomororo
pacTpoBOro €JIEKTPOHHOrO Mikpockona JSM-
6490 LV (JEOL, fInoHis) 3 CUCTEMOIO €Hepro-
JUCTIEPCIMHOTO PEHTI€HIBCHKOTO MIKpOaHaIi3y
INCA Penta FETx3 (OXFORD Instruments,
Anriist) Gymnu pocnipketi 29 3y6iB 000X wwiesnen
(12 KJIIHIYHO iHTaKTHUX, 10 —3 K[, 7 — 3 1K)
Ta X N0310BXKHI LUty 3pa31<1/1 Oy BuzaneHi
3a KJIHIYHUMHU [T0Ka3aMH 1 MiATOTOBJIEHI 32 OIH-
CaHOIO paHille METOAMKO [26].

[nenTndikauifo TPIUMH emaill [POBOAMIH
Bi3yaJIbHO 3a OPIEHTALIEI0: TOPU3OHTAJIbHI, Bep-
TUKaIbHI (OKIIO31iHO-siceHH1), TiOpuaHi abo
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CKJIaJHI TpilMHU (TIOE€AHAHHS TOPH30HATBLHUX
Ta BEPTUKAJIBHMX) Ta KUIBKICTIO: TIOOAMHOKI
(1-2) 1 mOxwuHHI (3 1 6inbie) [21, 27].

Kniniuno Oymo oOcTteskeHo 272 MaIieHTH
(174 KIHOK 1 98 vomnosikiB) 18—44 pokiB (cepen-
Hi BiK 24,3+6,9 pOKH) [27, 28]. Kpurepismu
BizOOpy 6YJ'II/I MOJIONHH BIK 3riHO Kiacupikauii
BOO3 (2016), BiICYTHICTb aJIKO- Ta HAPKO3AJIECHK-
HOCTI, HOBOYTBOPEHB, TyOepKyipo3y, BUI/CHIly,
renatuty C, posnajiB NCHXIKH, BariTHOCTI, nepl-
ofy JaKrauli, npoq)ecmHI/Ix HIK1IJTUBOCTEHH;
J0OpOBLIbHE MiMHCaHHs iH)OPMOBAHOT 3rOAN HA
y4acTh y pociipkeHHi. CTyIiHb BTpaTH TBEPIUX
TKaHuH y 3y0ax 3 K/I, E Ta crepricTio BcTaHOBITIO-
BaJy 3a iHgekcoM 3Hocy 3y0iB (Tooth Wear Index
[TWI] B.G. Smith, J.K. Knight) [19].

CTaTI/ICTI/I‘{HI/II/I aHai3 MPOBOAMIN 3a JOTO-
MOTOI0 KOMIT'FOTEpHOI Tmporpamm Statistica
12.0 (3BA94C4EDO07A). llpu mnopiBHSAHHI
Cepe/lHIX BEJIMYUH Yy HOPMAJIbHO PO3MOJIITICHUX
CYKYIHOCTSIX po3paxoByBaiu t-kpurepiit CTbio-
nenta. CTaTUCTUYHO 3HAYMMUMU BBa)Kaju BiJ-
MminHocTi npu p<0,05. [lopiBHSAHHA HOMiHAJb-
HHX JIaHHX TIPOBOHIIH 33 JOTIOMOTOI0 KPHTEPit0
x* Ilipcona. ¥ Bumajkax, KOJIM 4MCIO OYiKyBa-
HUX JOCHiAIB OyJ0 MEHIIUM 3a 5, IUIsl OIIHKH
PiBHS 3HAYMMOCTI BIIMIHHOCTEH BUKOPUCTOBY-
Banu Kkputepid @imepa. J{ns nepeBipku HasB-
HOCTI KopenﬂuiﬁHI/Ix 3B’SI3KIB MDK 3MIHHUMH
Ta OIIIHKMA iX CWJIM pPO3PaxoByBaju Koe(blul-
€HT Kopemsuii. JIoCTOBIPHICTh KOPEISILiHHOrO
3B’SI3Ky MDK MOKa3HWKaMM OLIIHIOBAJIHM 33 KpH-
tepieM CTbIOZEHTa 3 BUKOPHCTAHHSAM Z-TECTY
(z-xputepis Dimepa).

Jnist oxImr03iiHUX (haKTOPiB METOJAMH OJTHO-
(hakTopHOTO (TAOMUINI CHPSDKEHOCTI 2X2) Ta
OararoakTopHOrOo  (JIOTICTHYHA  perpecis
3 L1-perynsapusanieto [LASSO]) ananizy Oymau
po3paxoBaHi BigHomeHHs MmaHciB (BHI) 13
BU3HaueHHAM 95% noBipunx inTepBaiiB (95%
JI) Ha ocHOBI cTaHgapTHOI MOXUOKH [14]. Dak-
TOpP BBa)KaBCs 3HAYYyIIUM, Ko /I He BKiIrouaB
OJTMHHUIIIO.

JlabopaTopHy 4YacTHHY OCIHIJIKCHHS OyIo
npoBeneHo y JloHenbkoMy (pi3UKO-TEXHIYHOMY
iHeruryti iM. O.0. l'ankina HAH Vkpainn, kii-
HIYHY 9acTuHy — y JIOHCILbKOMY HalliOHAIBHOMY
MEMYHOMY yHIBEPCHTETI. SIKi IOBHICTIO BUKIIO-
qanu OOMEKeHHS 1HTepec1B naii€eHTa 1 HaHe-
CEHHS IIKOJU HOro 3710poB 1o (BUCHOBOK Komicii
3 610eTHKH JIOHELBKOrO HALIOHAILHOTO MEIHY-
Horo yHiBepcuteTy Ne 43 Big 21.01.2021 p.).

3. Pe3yabTaTn T2 00rOBOpeHHs

Crioyarky Oyino TpPOBENEHO JTOCIIiIKEHHS
3pa3KiB METOJIOM CBITJIOBOI MIKpOCKOIIii 1 Oyno
BU3HAYEHO, 1110 MOLIMPEHICTh TPIIIMH eMal
cknana 99,4%. € quHUM 3pa3KoM, Ha IKOMY BOHU

He Oynu BISIBIICHI, OyB TPETiit MOJISIp, IO, BlpO-
TiJIHO, TOB’5I3aHO 3 HE3HAYHUM TEPMIHOM HOro
¢GyHKIIOHYBaHHS a00 3 0OMEXEHHSIMH BUKOPHC-
TAHOTO METONy JOCIHiKeHHs. BinMinHOcTel
y TIOIIMPEHOCTI TPIIUH eMaJll 3aJIeKHO BiJI IPpy-
10BOT PUHAJICKHOCTI 3paskiB He Oyno (p=0,11).
Ix opienTanis y 90,5% Bumankis Oyia BepTH-
KaJbHOIO. ¥ 3B’A3KY 3 BIJCYTHICTIO BiIMIHHOC-
Te!l y MOMMPEHOCTI Ta OPIEHTALIIl TPIUH eMaJll
B 3aJIe)KHOCTI Bi mienenu (p>0,05), 3pa3ku Oynu
PO3MOiNIIEH] TUTHKK 32 aHATOMIYHOIO TPYIIOIO.
byna Bu3HaueHa JOCTOBIpHA 3aJEXKHICTH MIXK
CIPSIMOBAHICTIO TPIIMMH eMall Ta TPYNOBOIO
NPUHANISKHICTIO 3y0a: y TpeTiX MOJSIpiB He Oy1o
FOPU30HTANILHUX 1 MIOPUIHKX TPILIKH, Y IIPEMO-
JSIpiB 1 MOJISIpIB — Ti0puaaux TpimwmH (p<0,05).
Taxox 48 3paskiB (30,4%) manu o3HAKU CTEp-
TOCTI Ha OKJIFO31MHIN TTOBEPXHI.

Ha BecTuOynspHiii moBepxHi pi3wiB 1 mpeMo-
JsIpiB rMOKMHA TPIlMH Oysna JOCTOBIPHO Oiilb-
o0, HX Tperix Momsipis (p<0,01 1 p<0,05,
BII[HOBII[HO) Ha inmux TMOBEPXHAX 3pa3KiB He
OyJI0 BUSIBIICHO BIJIMIHHOCTEW MK TITHOWMHOIO
TPILMH eMalll Ta TPYHOBOI0 HPUHAICKHICTIO
3paskiB (p>0,05). Crocrepiranace npsima Kope-
JISILSE MK [IMOUHOIO TPILMH eMalll Ha BECTH-
6yn;1pH11/I MOBEPXHI 3y0iB 1 HASBHICTIO OKJIIO-
3ilHOT CTepTOCTl (p=0,006). IcuyBaB mpsimuii
KOPEJISIL{IHHUI 3B’30K MDXK [IIMOMHOK TPIllKH
eMaJti Ha yCiX MOBEpXHsX 3y0a OKpiM BecTuOy-
nspHoi, p<0,05.

Hapmani Oymo mipoBeAeHO AOCIIIKEHHS
emMall Ha BECTHOYISPHI NOBEpXHI 3pas-
KiB METOZI0M CEM. V yactunu 3pa31<113 6yn14
BU3HAYCHI (ACETKH OKIIO3IHHOI CTEPTOCTI,
AK1 MaJy HEPIBHY MMOBEPXHIO Ta YHCJIEHHI TPi-
muHu (puc. 1).

YacrTimre, sk 1 Mg 4ac CBITJIOBOI MIKPOCKO-
i, Ha BeCTHOYISApHil TOBEpXHi Oylin BU3HAYCHI
TPILIUHYU 3 BEPTUKAILHOIO Opi€HTAIIi€r0 (puc. 2),
B [IOOJJMHOKHX BUITA/IKaxX — 3 MOpHHO0 (pucC. 3).

B iHTaKTHHX 3pa3Kax 4acTiiie Oyiu AiarHoc-
TOBaH1 MOOJUHOKI TPIMHU (puc. 4), y 3pa3kax
3 KJI — MHOXXUHHI TpimuHU 1 60po3Hu (puc. 2).

Binbima KUIbKICTh TpiliuH Oyna BH3HAYCHA
Y ITJ1 1 3MeHIIyBanack Ha €KBaTopi, a y AUISHII
piXy4oro kparo/ropdka Oyna me MeHow [26].
OKpiM KUIBKOCTI 3BepTaB Ha cele yBary Xapakrep
opieHTauii TpimuH. B obnacti pixy4oro kparo/
ropOKa JiarHoCTyBaJIUCh JIMIIE BEPTUKAIbHI TPi-
IIMHU €Malli, Ha PiBHI €KBaTOpa — BEPTHUKAIbHI
Ta y He3Ha4YH1i KUIbKOCTI T1OpuaHi, a Bxe y [1]]
TOPU30HTANBHI TPIIUHU TEepeBa)kaiu 3a Kilb-
KICTIO BUITAJIKIB.

[Ipu ,uocni;perHi [MO3I0OBXKHIX Hmi(biB 6yno
BH3HAYCHO, [0 OKPIM TOBEPXHEBOI eMali Tpi-
IIMHU JIOKANI3yBalIUCh 1 B i1 mIMOOKMX IIapax

(puc. 5).
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Puc. 1. EnekTpoHHO-MiKpOCKONiYHE 300paKkeHHs
MOBePXHi OKJII03iiiHOI cTepTocTi (30. X 50)

20kv. ' X100 100pm 0393 1062 SEI

Puc. 3. I'iopuana Tpimuna B emaui I1/]
iHTaKkTHOrO 3pa3ka (30 x 100)

20kV . X2,000

10ym 0393 1060 BEC

Puc. 5. Tpimuunu emani y aijisiHui 71eHTUHO-
eMaJieBoi Me:Ki, mo31oB:kHii muig (30. x 2000)

Ha uacTuni 3pa3kiB OyiaM BU3HAu€H! BiJAKOIU
emaii B obnacti pixydoro kparo/ropoka i1 ITJI
(puc. 6). Lle, BiporigHO, € pe3yJIbTaTOM OKJTIO31ii-
HOTO HANPYXXCHHS Ta HAsSBHOCTI MTUOOKHX Tpi-
IIUH eMaJIl.

Ha nactynnomy erami Oyna KJIiHIYHO oOcCTe-
xeHa I1J] 3y0iB 272 nanieHTiB. 3a pe3yibTaraMu

X40 /500um-. 0393 1070 SEI

Puc. 2. MHOXWHHI BepTHKAIbHI TPIlIUHA
B eMaJii ekBaropa 3pa3ka 3 KJI (30 x 40)

20kV X170 100pm 0393 1060 BEC

Puc. 4. [loonnHoKa BepTHKaJIbHA TPilllHHA
B emaui I/l inTakTHOrO 3pa3ka (30 x 170)

20kV X160 100pm:. 0393 1060 BEC

Puc. 6. Binkoau emaui y I/l inTakTHOrO 3pa3ka
(30. x 160)

nocimimkenHs y 118 marmientiB Oyna miarHoc-
TOBaHA MpHUIIMHKOBAa mHarojioris 3yoiB. Bin-
pectaBpoBani 3you y I1J[ mo yBaru He Opainu.
B 3anexxHoCTI BiJl HASBHOCTI 1 BUTY TIPUIITHIKO-
BUX ypakeHb 3yOiB MarieHTH Oylu po3MOAiIeHi
Ha rpynu pociimpkeHss (I -3 K, I — 3 E emani,
I — 3 TIK, IV — 31 crony4eHoro NpHUIIHIKOBOO
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narosoriero 3y6is, V — 3 intakrHoro I1/] 3y6is),
AKl JIOCTOBIPHO HE BIJIPI3HSUIUCH 32 BIKOM
(p>0,05), IO CTAlIo MiCTABOIO JUISL 1X MOJAb-
LI0T0 NOpiBHsHHSA [27, 28].

Tpimusyn emani Ha BeCTUOYIISIPHIN OBEPXHI
3y0iB, OKIIIO3IfiHA CTEPTICTh 1 BiAKOIM emali
Oynu BU3HA4YeHI y OLIbIIOI KIJIBKOCTI oOcTexe-
HUX. 3a 1X MOLIMPEHICTIO TPYHH JIOCIHIHKEHHS
He BiApisHsuuCh (Tabn.). Ane Oyin Bu3HA-
yeHl BigMiHHOCTI MK rpynamu [ 1111V rpy-
II0K0 y BIJICOTKOBOMY BI/IHOLICHHI 33 KUIBKICTIO
namieHTiB 3 TpimmHamu emani (BII=3,73,
p=0,0005 1 BUI=12,44 [3 mnompaBkoro Xon-
,Z[eI/IHa—EHCKOM6a ockinpku B rpymi Il Bci marti-
€HTH Mallu Tle_II/IHI/I] p= =0,022, BII[HOBII[HO)
I'pymn I, 11 1 IIT 10ocTOBIpHO BIAPI3HSIMCH Bij
V rpynu y BIICOTKOBOMY BIJHOLICHHI 3a KiJib-
KICTIO OOCTEXEHUX 3 OKIIO3IMHOI0 CTEpPTICTIO
3y6iB (}*=5,79, BII=2,27, p=0,016; %*>=4,29,
BIII=9,09, p= 00381)( [I/IeHTc] 8,36, BI11=2,86,
p=0,0028, BiamoBigHO).

AHani3 MOTEHILIHHUX TPEIUKTOPIB BUHUK-
HeHHs marojorii 3y0iB y IIJ[ 3nilicHroBaBCs
OKpemo Ha niasubipkax nauientis 3 K/ (n=60),
K (n—SO) ta E emamni 3y6iB (n=15). HasBHICTh
OKJIFO31HHOT CTEPTOCTI, B CEPeHBOMY, B 4,6 pasu
3011blIyBajIa BipOriIHICTh MOSBU TPIIIMH eMai
(%¥*=30,86, p<0,0001). Tak, B o6cTexxkenux 3 [IK
Ta iHTakTHOW IIJ[ 3y0iB OKIIO3IiHA CTEPTICTH
3y0iB 30uibuIyBana BIIl BUHNKHEHHs TpILMH
emam B 11,2 1 3,62 pasu (p=0,0007 i p=0,0003,
BiIIHOBiILHO).

Byno Bu3HaueHO, 110 HASBHICTH B aHAMHE31
OpyKcH3My He BIUIMBAJIa Ha MOSBY Y NALI€HTA
BigKomiB emaii i (acetok creprocti (}*=3,01,
p=0,09 i ¥*=2,41, p=0,11, Binnosixuo). Ane
BUHHMKHEHHS BIIKOJIB eMaJll 3aJe)Kallo BiJ [pu-
CYTHOCTI 3BMYKH ILIIJIBHO CTUCKAaTH 3yOW Ha Tii
emolriiiHoro crpecy (x*=4,51, p=0,03).

TakuM 4MHOM, MiJl Yac MPOBEACHHS J1abopa-
TOPHOI YaCTHHM JOCIIJKEHHS OyJl0 BHSBIIEHO
BIJIMIHHOCTI B Opi€HTAaIli1, MUOWHI Ta KUIBKOCTI
TPIIIMH emaii B 3alexHocTi Big cramy [1]]

3paskiB. Walter C. et al. [23] Takox BU3HAUUIU
HEBEJIMKI OOPO3CHKH, MapalelibHI LEMEHTHO-
emaineBiit Mexi, B 11% 3y6iB 3 K[ 1 B 39% 3y0iB
3 E emamni. 3a nqanumu Abdalla R. et al. [1], 3you
3 K/ BIApI3HSINCH HASBHICTIO MapajeibHUX
00po3eH Ta MIKpPOTPIIIMH Ha MOBEPXHI emal,
IpU TMO30BXKHIX Nepepizax Oiau BUSBICHI niz[-
MOBEPXHEBl MIKPOTPILIIMHM, LI0 MOIIHWPIOBA-
auch y Oik mynsnoBoi kamepu [8]. JliarnocTto-
BaHI MiJ] 9ac MIKPOCKOIIYHOTO JOCIiKeHHS
BIIMIHHOCTI y CTPYKTypi emaii 3pa3kiB 3 K/I,
Ha 1yMKy Michael J. et al. [17] 1 Abdalla R. et
al. [1], MOXJIMBO MOSICHUTH BIUIMBOM HAmpyT,
IO PO3TATYIOTh, Yepe3 OKJIIO3iiiHe HaBaHTa-
KeHHs1. [TIATBEP/DKCHHSIM AaHOTO NIPHITY LICHHS
Oyna BH3HAYCHA MPSAMA KOPEJSLis MK HasB-
HICTIO OKJIIO31MHOI CTEpPTOCTI Ta INMHOMHOIO
TPILIMH eMall Ha BECTHOYISIPHIA IOBEPXHI
3y0a, a TaKOXK BIACYTHICTb KOPEJSLIi MIX IJIH-
OMHOIO TPILIUH Ha YCIX MOBEPXHAX 3y0a OKpiM
BECTUOYISPHOI.

Bizomo, wo BifKoIM emaii BIAHOCATHCS /10
ME3OTPILMH, SKI MOYMHAIOTHCA HAa IOBEPXHI
3y0a 1 pOCTyTh 30BHI BCEPEANHY, 1aJIEKO B1Jl 30HH
KOHTAKTY, Jie Moxe OyTu Hanpyra [15]. Ix mosBa
y I1J] iHTakTHUX 3pa3KiB, BIpOTiIHO, € pe3yJbTa-
TOM OKJIFO31MHOTO HAaBAaHTAKEHHS Ta IIIMOOKHX
TPIMKH, 1 CTAHOM, LIO NEPe/lye BUHUKHCHHIO
NpUIIMKEKOBOT marojorii 3y0iB. Tak, KiIiHIYHI
0COOIMBOCTI CPOSHBHHX YPaKEeHb BKIOYAIOTH
3MiHY TIOBEPXHEBOI aHATOMIi eMalli, 30LIbLICHHS
BUMNAJIKIB BIJKOJIB PIXKYYOro Kparw, a TaKoXK
opmyBanHst nedekris [19].

3 anepaTypHHx JUKEpeN BIJOMO 1O ICHY-
BaHHS 3HAYHOTO 3B 3Ky M1 HasBHICTIO y Marli-
€HTa NapapyHKUIOHAJIBHUX 3BMYOK 1 BHHHK-
HCHHSIM HCKaplO3HMX NPUIIMHKOBUX YPaXEHb
3y0iB [5]. [IpoBeneHe nocmiKeHHS HE MiATBEp-
JIUJIO BILTMBY OPYKCH3MY B aHAMHE3i Ha PO3BH-
TOK HPUIIMIKOBOI maronorii 3y0is, 1o, Bipo-
T1JIHO, MOSICHIOETBCS. MOJIOAMM BIKOM IIALlI€HTIB
1, BIMOBIHO, HETPUBAJIUM TEPMIHOM IPHUCYT-
HOCTI JaHoi napadyHkuii. Ajge OyB BUSHAYCHHHA

Tabmuns 1
CraH TBepJAUX TKAHUH 3y0iB B 32JI€e:KHOCTI BiJl IPyNH 10CJIiIZKEeHHS
HasBHicTb . .. . .. .
CraH TBepauX |BiXIOBITHUX 3MiH I'pynu pocaigxenns (adc/% Big KiILKOCTI NaLi€HTIB y rpymi)
TKaHWH 3y0iB | y cTaHi TBepaux
TKAHUH 3y6iB 1 11 111 v \Y%
Tpinmmn evazi € 46/83,6 8/100,0 33/68,8 6/85,7 89/57,8
HeMma 9/16,4 — 15/31,2 1/14,3 65/42,2
OxJrro3iitHa € 35/63,6 7/87,5 33/68,8 6/85,7 67/43,5
cTepTicTh 3y0iB HeMa 20/36,4 1/12,5 15/31,2 1/14,3 87/56,5
TpaBmaruune € 32/58,2 5/62,5 30/62,5 4/57,1 83/53,9
YUIKOJXKECHH eMalll HeMma 23/41,8 3/37,5 18/37,5 3/42,9 71/46,1
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BIUIMB 3BUYKHU IIITBHO CTUCKATH 3yOW Ha T
€MOLIIHOTO CcTpecy Ha MOSBY BIJIKOJIB eMal,
10 PEKOMCHIYEMO BPAxOBYBAaTH IPU ILIaHYy-
BaHHI NPO(IIAKTHYHKUX 3aXOAIB 3 BIAIOBIHOO
napadynkuiero. Takox Bigomi 1 Taki nocii-
JOKEHHS, SIK1 He BU3HAYMJIIU BITUBY IIPUCYTHOCTI
Kl Ta E emaui 3y0iB Ha 3arajbHUH PO3MOALL
HAIPYTH y 3y00-LIeIeNH il CHCTEMI, @ TUIbKH Ha
JOKallbHI KOHIIEHTpalii cTpecy. byno noseaeHo,
o HeyHKIIOHAIbHI HABAHTAKCHHS KOHICH-
TPYIOThCS Ha IIMHHUX AUISHKAX 1 MOBEPXHAX
KOpCHsl, y TOH 4ac sK QyHKLIOHAIbHE HaBaHTa-
JKEHHS! IPU3BOAKTH /IO PIBHOMIPHOTO PO3MOALILY
HanpyT BcepeauHi 3yoa [12].

Oxpemoi yBarm 3aciIyroBye€ BHU3HAYCHHS
OKJIIO31HHOT CTepTOCTI Ta TIMOOKUX TPILIMH
emasi 3y0iB B 0Ci0 MOJIONOTO BIKYy B SIKOCTI
NPEIUKTOPIB BUHUKHEHHS NPUIIUIKOBOI MaTo-
jorii 3y0iB. Honepe;[Hi JOCIIJKEHHS JOBEIH,
L0 Ha TOSIBYy OKIIO3IHHOI creprocTi 3y0iB
JIOCTOBIPHO BIUIMBAJIa HASBHICTh y MAalll€HTa
TpeM /niacreM. TpaBMaTW4HI  YUIKOKCHHS
eMaJli y BUIVISII1 BIAKOJIIB IOCTOBIPHO YacTille
BUHHKAIH B OOCTEXKEHUX 3 TpeMamw/miacTe-
MaMU Ta aHOMAJISIMH IIOJIOKEHHS OKPEMHUX
3y6iB [27]. Bizome focCiiuKeHHS [18] B SIKOMY
aBTOpPH y pa3i, KOJIU yCl OKIIO3iiHI (akTopu
Oymn 00’eaHaHl, BU3HAYMIM, WO iX NPUCYT-
HICTh 361J15myBaJ1a BIII BUHMKHEHHS HEKapio3-
HOI MPUIIKKKOBOI narosorii 3y0is y 4,38 pasu.
[H111 HayKOBIII BUSBHIIM, 10 HAsBHICTD y 3y0ax
¢dacerok oxmro3iifHOI creprocti B 1,50 pasu
36iJII>I_HYBaJIa HMOBIPHICTh HOSBH HEKapiO3HHUX
MPUILIUHKOBUX ypaxKeHb 3y0iB [4].

OTtpumani pe3ynbTaTd BIUIMBY OKIIIO31HHOTO
¢dakTopy Ha possurok I[IK 3y6iB HEeMOXIJIHBO
MOPIBHATH 3 JAHUMHM 1HIIUX HAyKOBIIIB Yepe3 ix
BIJICYTHICTb y AOCTynHHUX myOmikamisx. [Ipore
0Cc00IMBOI yBaru NmoTpeOyIOTh MAaIllEHTH MOJIO-
JIOTO BIKY, B AKMX PaHHs CTabimi3allis 104aTKo-
BUX CTaJill OKJIIO31MHOT CTEPTOCTI 1 HENINMOOKUX
TPILIMH Ha BECTUOYIAPHi moBepXHi 3y0iB more-
penuTh TOAajbIle iX MPOrpecyBaHHS, BUHUK-
HEHHS TPULIMHKOBUX YpaXXeHb 3yO0iB, MOSBY
€CTETUYHUX CKapT 1 CUMIITOMIB TiIIepYyTJIMBOCTI
nentuny [20]. B gxocTi anbTepHATUBHOTO JIKY-
BaHHS 151 3a11001raHHs PO3BUTKY HPUIIUHKOBUX
YpaxeHb 3y0iB 1 MiHIMi3alii MOIIKOKEHb pec-
Taspauiil y I1J1 6y;10 3a1ponoHoBaHO IPOBOANTH
Kopexuiro npukycy [19].

Aure KIIHIYHO JIy’Ke CKII/{HO BU3HAYUTH Opi-
€HTALII0, KUIBKICTh 1 MIMOUHY TPIMH eMall
[29]. Ana xouTpomto 3a TpimmHamu emani Oh
C. et al. [20] nponoHyOTh NPOBOAKUTH iX OIS
3a JIONIOMOTO0 HPOCBIYYBAHHA y OIMIKHBOMY
in¢ppayepBonomy cBiTii, Maseki T. et al. [16]
UL O1abInol e(I)GKTI/IBHOCTl JIarHOCTUKH PEKO-
MEHAYIOTh MOINEPEAHbO OOPOOIATH MOBEPXHIO

emMasli po3urMHOM OapBHMKA. Cy4acHi MeTOAM
BKJIFOYAIOTh TAKOXK TPAHCUTIOMIHALII0, ONTHYHY
KOTepeHTHY ToMorpadito, iH(ppauepBoHy Tep-
morpadito Tomio [29].

OTxe, Ha CHOTOJHIIIHIN JCHb 3aJIUIIAIOTHCS
aKTyaJIbHUMH TWTAHHS PaHHBOI J1arHOCTHKH
NPOSIBIB  OKJIFO3IMHOrO HAaBaHT@XCHHs 3yOiB,
JIIKYBaHHsI aHOMaJIIii IOJIOKEHHsI OKpeMHX 3y0iB
1 3yOHUX DAJiB, a TaKOX MATOJOTIYHUX BUIB
npuxycy. Lle nepeabayae NpoBeieHHs IOAab-
IIMX JOCIIKEHb 1 MPAKTUUHY peaji3allio OTpu-
MaHMX pe3yJbTaTiB.

4. BucHoBku

1. Metogamu  CBITJIOBOI Ta CKaHyBalbHOI
CJICKTPOHHOI MIKpoCKomii Oyl0 AiarHOCTOBaHO
3HAYHY NOIIMPEHICTh TPIMH eMaii, 371e0ib-
LLIOr0 BEPTUKAJIBHOI OpieHTALI. CHOCTGplFaJIaCL
npsiMa KOpeJIsiLiisi MK IIMOMHOKO TPILIMH eMali
Ha BeCTH6yJ1;1pH11/1 NOBEPXHi 3y0IB 1 HASBHICTIO
OKJIFO31MHOT CTepTOCTI.

2. MGTOILOM CEM 0yno BU3HAU€HO, IO ALt
3paskis 3 K1 3y0iB Oy/iM XapaKTepHI MHOXHHHI
TPILUKMHK Ta X ropusoHTanbHA opienTanis y I1/L

3. HasBHiCTP y mami€HTa 3BUYKH ILIUIBHO
CTHCKATH 3yOH Ha TJIi eMOLIWHOIO CTpecy BIUIU-
BaJla Ha MOSIBY BiakoiiB emaii. ITosgBa OKIIIO31M-
HOI CTEPTOCTI, B CepeiHbOMY, B 4,6 pasu 301ib-
IIyBaJia BIpOTiAHICTh BUHUKHEHHS TPIIIIMH eMai
Ha BECTUOYJISIpHil MoBepxHi 3yOiB.

4. Oxmro3iiiHa cTepTicTh 3yOiB 1 TPIIMHU
eMaji Ha BeCcTHOYIsIpHii moBepxHi Oyin BU3HA-
YEHI NPEAMKTOPaMM MNPUIIMAKOBUX —yPaXKeHb
3y0iB y NALI€HTIB MOJIOAOTO BiKy. Y BuIajaKy E
eMaJli pe3yJbTaTy € MONepeHIMHU.

IlepcneKTHBH NOAAJBIIMX J0CJiIKEHb.
[TepcieKTUBHUM 3aJIMINAETHCS JOCIIIKEHHS
HNOTEHIIHHOTO BIUIMBY OKIIIO31iiHOrO (hakTopy
Ha po3BuTOK IIK 3y6iB. OkpeMuM 3aBIaHHAM
€ 301npIeHHs nigBuOipku mamieHTiB 3 E emani
3y0iB Uil MiATBEPIKEHHS OTPUMAHUX IJIOT-
HUX pesynbrariB. [lomanpimi JOCHiTKEHHS
6y,Z[YTL CHPSIMOBaHI Ha po3poOKy audepeH-
LI0BAHOTO MIAXOAY JO JIKyBalbHO-IPOdI-
JAKTUYHUX 3aXO/IB JJIA MAalLi€HTIB 3 p13HI/IM
piBHEM pPH3HMKY BHHMKHCHHS MPUIIHHKOBO]
naTtosorii 3y0is.

Oodmexennst rociikenns. Ilo-nepuue, Oynu
00CTeKCHI MMALUEHTH OKPeMOi BIKOBOI IPYIH.
Io-npyre, BuOipka Masna reHIACPHY acUMETpIio:
OinbIry yactuny (64%) cxmamu xiHku. [To-Tpere,
Oy oOCTeXeH1 MallieHTy, SKI MEIIKaIu B OKpe-
Momy reorpapiuHomy perioni. [lo-uersepre,
cpopmosani micist orwsiay PII rpynn poci-
JUKeHHs B 3anexHOCTI BiJ crany 1] 3y6is 3Ha-
YHO BIAPI3HSIIMCH 32 AOCOMIOTHOI KUIBKICTIO.
KpimM TOro, BIpOrifHO, ICHYIOTH JAesiKi BIAMIH-
HOCTI, TOB’s3aHi 3 COILIaJbHO-CKOHOMIYHUMH Ta
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KyJIBTYpPHHUMHU OCOOJIMBOCTSIMM MAaIli€HTIB. Bee 1ie
00MeXy€ y3araJbHeHHsS] OTPUMAHHUX PE3YJIbTaTiB.

KounduiikT inTepeciB

ABTOp 3afBJISIE MPO BIACYTHICTH OyIb-sIKHX
HOTCHLIII/IHI/IX YK SBHUX KOH(IIKTIB iHTEpECIB,
OB’ S13aHUX 13 TUIAHYBAHHAM JIOCIIKEHHS, 300-
POM Ta aHaI30M JIaHUX, HIATOTOBKOIO PYKOITUCY
9YH HOTro MyOJIiKalli€lo.

dinaHCyBaHHA
Hocaipkenns npooauiocs 6e3 ¢inancoBoi
HiATPUMKH.

JocTynHicTh 1aHnx
Jawi OytyTh HaJaHi 32 OOTPYHTOBAHNM 3AITUTOM.

BukopucranHs IITY4HOro iHTETEKTY

Asrop HIHTBepl[)Kye 110 HE BUKOPHCTOBYBAB
TEXHOJIOT11 IITy4HOTO IHTETIEKTY NP CTBOPEHHI
MIPEICTABICHOI pOOOTH.

BHecok aBTOpa

3abomorna [. I.: xoHmenTyamizamis JOCIi-
JOKEHHS, BU3HAYEHHS HAyKOBOI MPOOJIEeMaTHKU
Ta JIOCIHIJHHULUBKUX 3aBJaHb, PO3POOICHHS
METOJIONIOT{, aHali3 3aKOHONABCTBA Ta MOJi-
THUKO-IIPAaBOBUX aCHCKTlB HpOBeI[eHHSI BH60p1B
NOPIBHUILHO-NIPABOBHIA  aHai3, (popMyBaHHA
BHUCHOBKIB 1 pEKOMEHJAIliif, MiAroToBKa Ta
3MICTOBHE pEIaryBaHHS PYKOIHCY, MEPEBipKa
HaYKOBI/IX pe3y.TIBTaT1B 3aTBCPIKCHHSA OCTATOY-
HOI peaKiiii.
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BAKJUBICTH TEPMIHOJIOTTYHOI ITM®EPEHIIALIII MOHATH
«BIJCYTHICTbD 3Y¥YBIB», <KAIJEHTIS», «BTPATA 3YBIB»
B KJIHIYHIN, HAYKOBO-OCBITHIN TA KOMYHIKAIIIUHIN
NPAKTHUI JIKAPSI CTOMATOJIOTA-OPTOIIE IA

Knouan C. M., [lanusoaa 1. 1.

THE IMPORTANCE OF TERMINOLOGICAL DIFFERENTIATION
BETWEEN THE CONCEPTS OF «<KEDENTULOUS», kxANODONTIA»,
«TOOTH LOSS» IN THE CLINICAL, SCIENTIFIC, EDUCATIONAL,

AND COMMUNICATION PRACTICE OF A PROSTHODONTIST

Svitlana Klochan, Igor Palyvoda

AHoTanuis

Axmyansnicme. Cmamms npucesiena meopemudHoMy OOIPYHMYBAHHIO MA NPAKMUYHIL SHAYYUWOCT 4IMKO20
PO3MENCYBaAHHS OAZ08UX NOHAMb CHIOMAMOI02IUHOI HOMEHKIAMYPU — «6I0CYMHICMb 3Y0i6», «adenmisy, «empama
3Y0i8» —y cmpyKmypi OisIbHOCHI IKAPs. CMOMAmMOono2a-opmoneod. Jocnioxiceno, o UKOPUCTIAHHS YUX MepmMiHié
SAK CUHOHIMIB CMBOPIOE Hebadcany KIIHIYHY, OUOAKMUYHY ma HAyKosy 08osHauHicmv. Mema podomu: scmano-
BUMU eMUMONIO2TYHUL 3Micm Oeiniyitl «8iocymuicme 3y0i8», «aoenmisy ma «empama 3y0i8», meopemuirHo 0o-
IpYHmMy8amu ma KpumuyHo npoaHanizyeamu 00YiibHicmy ix Ougepenyitioganoeo GUKOPUCMans y npogeciinomy
ouckypci cmomamonoza-opmoneoa: 0iaeHOCMUYHOMY, HAYKOBO-0CGIMHbOMY Mda KOMYHIKAmMusHoMmy npoyecax. Me-
mooonozia: Pempocnekmugne 8uuenHs ma anaiiz akademiunoi aimepamypu — niOpyyHuKie, HAGYAIbHUX NOCIO-
HUKI8 pPeKOMEHOOBAHUX O/l HAGYAHHS CHIYOEHINI6 CIMOMAMONOIYHUX (DaAKYIbMemie GUUUX MeOUUHUX HAGUATLHUX
3aK1a0i8 MOHO2PAGIL HOPMAMUBHO-OUPEKMUBHUX NPABOBUX OOKYMEHMIB — NPOMOKONIE HAOAHHA MeOUUHOT cmoma-
monoeiunoi donomoau (2007 p), 8iokpumux erekmpoHHux pecypcie — bacamomosnux crosuuxie: Open L, Glosbe,
MEePMIHONI02TUHO20 2n0ccapito opmoneduyHoi cmomamonoei, Miscnapoonoi knacugixayii X6opob 00uHaAOYAmMo2o
nepeenaoy (ICD-11). Pesynomamu: Y pobomi npoananizoéano emumonozito, nepexkiao ma cMuciose 3HAUeHHs
KOMCHO20 NOHAMMSL: «BIOCYMHICMb 3Y0168» PO32IAHYMO K KOHCIMAMYIOUUL Y3a2dbHIOI0UUL MEPMIH, «A0eHmIiny —
5K 8PO0NCEHA AHOMANIs KLIbKOCMI 3y016, «empama 3y0i8» — HAOymull namonoiuHutl CmaH 3 NPUYUHU MpPasmu,
VCKIAOHEeHb Kapiecy, 3ax80ploeans napoooumy. Bucnoeku: meopemuunuti ananiz akaoemiuHux Haykosux oxiceper,
HOPMAMUBHUX O0OKyMeHmie, 2noccapiiie, Mixcnapoonoi kiacughixayii X60pod nioKpecius 6axiCIUBICmMb 4imKoeo
MEPMIHON02TUHO2O POMENCYBAHHSA MA KOPEKMHO20 SUKOPUCHIAHHS MEPMIHIE «8IOCYMHICD 3)0i8», «A0eHMIisny,
«empama 3y0ie». Baxciugicms mepminonociyHoi oughepenyiayii mae mpu Karouosi acnekmu.: KIiHiuHutl — OJis moy-
HOCMI OlA2HOCMUKY Ma KOOYB8AHHS 3AX80PI06AHL, OCEIMHbO-HAYKOBULL — 3 MENOI0 YOPMYBAHHS KIIHIYHO20 MUCTIEH-
HA Y CIYOeHmi8 Ma Pele8aHmHOCHI MEOUYHOT CINaAMUCUKU | KOMYHIKAYIUHUL — 3 Memo eeKmueHoi 63aemo0ii
MIdHC CyMIZCHUMU cneyianicmamu ma y cucmemi «iikap-nayienmy. Bnpoeadwcenna cmanoapmuzosanux oeiniyii
€ KPUMUYHO BANCTUBUM OI51 PO3GUMKY OOKA30801 OPMONEOUYHOI cCnmomamonoeii.

Knruosi cnosa: mepminonociuna ougepenyiayis, giocymuicms 3y0i8, adeHmis, gmpama 3y0i8, Cmomamonoziuna
oceima, KNiHIYHA KOMYHIKAYisl, KIIHIYHe MUCTIeHHS, PeleGanmHa CIMAmuCmuKa, 00Ka308d CmomMamono2is.

Abstract

Background. The article is devoted to the theoretical substantiation and practical significance of a clear
differentiation between the core concepts of dental nomenclature—yedentulousy, «anodontiay, and «tooth loss»-within
the structure of a prosthodontist’s professional practice. It has been established that the interchangeable use of these
terms creates a certain clinical, didactic, and scientific ambiguity. Purpose of the work. To establish the etymological
meaning of the definitions «edentulous», «adontiay, and «tooth loss», and to theoretically substantiate and critically
analyze the appropriateness of their differentiated use within the professional discourse of a prosthodontist, namely in
diagnostic, scientific-educational, and communication processes. Methodology. A retrospective review and analysis
of academic literature, including textbooks and study guides recommended for training students of dental faculties
at higher medical educational institutions, monographs, and regulatory/directive legal documents—specifically,
protocols for the provision of dental care (2007). Open electronic resources were also analyzed, including multilingual
dictionaries (Open L, Glosbe), the terminological glossary of prosthodontics, and the International Classification of
Diseases, Eleventh Revision (ICD-11). Results. The paper analyzes the etymology, translation, and semantic meaning
of each concept. «edentulous «is considered a factual, generalized term; «anodontiay is defined as a congenital
anomaly in the number of teeth, and «tooth lossy is categorized as an acquired pathological condition resulting from
trauma, caries complications, or periodontal diseases. Conclusions. A theoretical analysis of academic scientific
sources, regulatory documents, glossaries, and the International Classification of Diseases has highlighted the
importance of clear terminological distinction and the correct use of the terms «edentulous», «anodontiay, and «tooth
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lossy». The importance of this terminological differentiation encompasses three key aspects: clinical (for accuracy
in diagnosis and disease coding), educational-scientific (aimed at developing clinical reasoning in students and
ensuring the relevance of medical statistics), and communication (aimed at fostering effective interaction between
related specialists and within the «doctor-patienty system). The implementation of standardized definitions is critical

for the advancement of evidence-based prosthodontics.
Key words:

terminological differentiation, edentulous, anodontia, tooth loss, dental education, clinical

communication, clinical reasoning, relevant statistics, evidence-based dentistry.

1. Beryn

lpodeciiina MoBa KIiHIYHOT CTOMaTOJIori'i
€ OCHOBHHMM IHCTPYMEHTOM, LIO IOB’53y€ aKa-
JICMIYHY OCBITY, IPAKTUYHY AisUIBHICT Ta IPO-
CBITHIO po0oTy 3 nauieHramu. Meauyna Tep-
MIHOJIOTis BHCTYIIA€ YHIBEPCATbHAM 33ac000M
KOMYHIiKallii, mo 3a0e3mneuye TO‘IHICTB nepeaadi
1H(1)0pMau11 y cdepi OXOPOHH 3/10POB’s, HAYKO-
Biii 1isibHOCTI. ToMy T KOPEKTHE BUKOPHCTAHHS!
€ KPUTHYHO BaXIMBUM. Men4Hi TEPMIHH YiTKO
OKPECIIIOIOTh CIeLialbHI TOHSTTS, IO JJ03BOJISE
YHUKHYTH JBO3HAYHOCTI NPH JiarHOCTHIHOMY
TIPOLEC], BE/ICHHI ME/INYHOT JIOKYMEHTALli, yKJIa-
JIlaHHs! KIIHIYHUX IPOTOKOMIIB Ta HacTaHoB. Tep-
MIHOJIOT'isI TOTIOMAarae CUCTEMaTH3yBaTH CKIIaJIHI
HAyKOBO-IH(OPMALIHHI 3HAHHA Ta CTPYKTypy-
BaTh ix B Kiacudikauii. 3pemToro, TepmMiHoIIO-
riYHa TOYHICTh BU3HAYAE CTPATETIIO JIIKYBAHHSL.

KopekTHe —BHKOPHCTAaHHS — TEPMiHOIOTi
€ HEOOXITHOK YMOBOIO JUISI HAJIGKHOI Tpode-
CifiHO1 BiZMOBiIaIbHOCTI Ta 3amobiraHHs HeOe3-
MEYHUX TIOMHJIOK B JIarHOCTUYHOMY Ta JIKY-
BAJILHOMY TTpoIiecax. 3HaHHS «MOBH METUIIHI
N03BOJIsiE (PaxXiBIFO CTATH HEBiJ €MHOKO YaCTH-
HOI0 MEIMYHOT KOMaH/IM Ta €()EKTUBHO B3aEMO-
JISITH 3 KoJIeramMH. BUTBIIICTh TEPMiHIB MArOTh
JIATMHCBKE a00 TPELbKe MOXO/KEHHS, L CTBO-
PIO€ €/IMHMIA 3pO3yMUIMH HPOCTIp ISt JIKapiB
y BCbOMY CBITi.

Hepinko y mpodeciiiniii cromaronoriuHii
JiTeparypl Ta KOMYHIKAL[isAX — 3yCTPIva€eThes
BUKOPHCTAHHS TEPMIHIB «BIICYTHICTH 3y0iB»,
«aJICHTIs» Ta «BTpaTa 3y0iB» B OJHAKOBOMY Jlia-
THOCTHYHOMY CMHCJIOBOMY KOHTEKCTi, TOOTO
B SIKOCTI CMHOHIMIB, IO CTBOPIOE CYTTEBY KITi-
HIYHY, TUJIAKTUYHY Ta HAYKOBY TBO3HAYHICTb.

Meta podOTH: BCTAaHOBHTH €TUMOJIOTIIHHMA
3MICT e(iHIIii «BIACYTHICTB 3y0iB», «aICHTIsD)
Ta «BTPaTa 3y0iB», TCOPETHIHO OOTPYHTYBATH Ta
KPHUTIHYHO MpoaHali3yBaTH AOIUIBHICTS iX 1ude-
PCHLIOBAHOrO BUKOPUCTAHHS y NPOdeciiHoMy
JIACKYPCI CTOMATOJIOra — OPTOINe/a: AiarHoCTy-
HOMY, HAyKOBO-OCBITHBOMY Ta KOMYHIKAaTHB-
HOMY IIpoIecax.

2. Marepiaa Ta MeToaun

PeTpocneKTHBHe BMBUEHHS Ta aHaJN3 aKaje-
MIYHOI JIITepaTypu — MiAPYYHUKIB, HABYAILHUX
MMOCIOHUKIB PEKOMEH/IOBAHUX ISl HABYAHHS CTY-
JICHTIB CTOMATOJIOTIYHUX (PaKyIbTETIB BUIIUX
MEIUYHUX HaBYaIbHUX 3aknamiB [1, 5, 7, 8]

MoHorpadiii [4, 14] HOpMATUBHO-AUPEKTUBHUX
NPaBOBUX JOKYMEHTIB — IPOTOKOJIB HaJaHHSI
MEIUYHOI cTOMaToIoriuHoi qoromoru, 2007 [6],
BIIKPUTUX €JIEKTPOHHHUX pecypciB — Oararo-
MoBHUX cioBHHKIB: OpenL [13] Glosbe [10],
TEPMIHOJIOTIYHOTO  TJIOCApPil0  OPTONEAUYHOT
cromaronorii [9], MixnHapoaHoi kiacudikarii
xBopoO onuHagmnsaToro mepersany (MKX-11)
[15] 3 MeTO BCTAHOBJIICHHS ETHUMOJIOTII Ta
TEOPETUYHOTO  OOTPYHTYBaHHS  JOLIIBHOCTI
AU(EepeHIIIHOBAHOTO  BUKOPUCTAaHHS — TEPMi-
HIB «BIJICYTHICTb 3y0iB», «BTOpPHUHHA aJICHTIs»,
«BTpara 3y0iB» B THpodeciiiHOMy TUCKYpCi
CTOMATOJIOTa-OpPTOIIEIA.

3. Pe3yabTaTn Ta iX 00roBopeHHst

AkaneMiyHl JpKepena — MIAPYYHUKH —Ta
HABYAIbHI MOCIOHMKH, PEKOMEHIOBaHI IS
HaBYaHHS CTYJCHTIB CTOMATOJOTIYHHUX (aKylb-
teti [1, 2, 3, 4], monorpadii [4, 14] nanarors
YiTKY NMOHATIHHY JH(epeHIIalio NaToMONTYHNX
CTaHIB, L0 XapaKTEPU3YIOTh BIACYTHICTH 3y0iB,
3TIAHO 1X NPUINH Ta MeXaHi3MiB. «AICHTI» —
TEpMiH SKHH ONUCY€ BPOIKEHHH CTaH, aHOMa-
JIi10 yKcIia 3y0iB 3 IPUYMHU BIZICYTHOCTI 3a4aTKiB
(mepBuHHA) abo0 X 3armbeni (BTopHHHa/HaGyTa)
yepe3 BIUIMB TEMIEPATypHOro, paiialiiHoro,
TPaBMaTHYHOTO YMHHHUKIB. BincyTHicTs Bix 1 10
3 3y0iB € 4aCTKOBOIO a/IeHTi€10, OisbIie 4 3y0iB —
YHCEIHHOIO, a BIJICYTHICTh BCiX 3y0iB — MOBHOIO,
SKa € MPOSIBOM CUCTEMHHUX T'€HETHYHHUX 3aXBO-
pIOBaHb, HAIIPUKJIIAJ CUHAPOMY €KTOAEPMaIbHOT
mucruiasii [2, 4, 8].

3aKopa0HHI JpKeperia, FOBOPSIYH PO areHe31to
3y0iB, BUKOPHCTOBYIOTb TEPMIHH: «aHOJOHTISD
SIK TIOBHY BPOJUKEHY BIICYTHICTH 3y0iB, «oii-
FOJIOHTISH — YHMCEIbHY BIJCYTHICTH 3yOiB, siKa
3yCTPIYAIOTHCS. PIAKO 1 ACOLIIOETHCS 13 CUCTEM-
HOIO aHOMAJTI€10 — eKTO/IEPMAIbHOIO TUCTIIA3IETO,
TIIOMOHTISY — BiI[CYTHiCTL JINIIE JEKUIBKOX
3y0iB, siKa 3yCTPIYAETHCS 4ACTO, A0 MPUKIALY:
BPO/DKCHA  BIACYTHICTb TPETBOIO MOJISIPA/-iB,
GokoBoro piswy, Apyroro npemoisipa [11, 14].

«Btpara 3y6iB» — TepMiH, 3TiAHO BITIM3HSIHUX
aKaJIeMIYHHUX JDKEpeN, SIKMM MO3Hayae Marojo-
TYHUH CTaH, 10 XapaKTEePU3YEThCS BIICYTHICTIO
3y0iB 3 MPUYUHH TPAaBMH, YCKIAJIHEHHS Kapiecy
Ta 3aXBOPIOBaHHS MapoAoHTy [1, 5, 7]. (Tab.1).

B «IIporokonax HaxaHHA MEIUYHOI IOIO-
MOTH: CTOMATOJIOTisI, OPTOMOHTIs» MiHicTep-
CTBa OXOpOoHH 3710poB’st Ykpainu (2007) Tepmin
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Tabmmrs 1

AJEHTIA

BTPATA 3YBA/-IB

Berensman A. C. Ta iH.,
1972 ITOBHA

HCIIOBHA

AneHTis — aHoMmaUtis yucia 3y0iB, 1eEeKT pO3BUTKY | Ta HOTO YCKJIQAHCHHS,
IIpU SIKOMY BiJICYTHi 3a4aTku 3y0iB:

Brpara 3y0a/-iB uepe3s kapiec

TpaBmH 3y0iB, XBOpOOHU
MApPOJIOHTY:

4acTKOBa

noBHa (0e33y0a nienena/-n)

AJeHTis — BIICYTHICTH (postikyna 3yoa:

YacTKoBa aIeHTIs

®Diic I1. C. ra ., 2007
Hopomenko C. 1. Ta

iH.,2024
TpaBMHU

IIOBHA

Kpumra6 C. 1., 1986 YacTKOBa (B KOHTEKCTI BTpaTh 3y0iB),
MIOBHA BTpaTa 3y0iB
AneHris:

TIEPBUHHA — aHOMAJTisl KIJIbKOCTI 3y0iB uepes
BPOJKEHY BiZICYTHICTh 3a4aTKiB

BTOpPHHHA (Ha0yTa) — BiICYTHICTb 3a4aTKiB
BHACJIIJIOK TX pyWHYBaHHS B Pe3yJbTaTI
TEMIEPaTPHOTO BIUIMBY 200 pajlialiifHOTO BILIHBY,

4acTKOBa — BiJICYTHI okpemi 3you Big 1 10 3
qucelbHa — Bijg 4 Ta OuUIbLIE

Poxxko M. M. Ta 1., 2013

IIOBHA
MHO>XHWHHa

AJIeHTis — BpOJ/DKEHA BiJICYTHICTh 3a4aTKiB 3y0iB,
sIKa XapaKTePH3Y€EThCs 3MEHILICHHSM KiJIbKOCTI
3y0iB y 3yOHIl Jy3i a00 MOBHOIO X BiJICYTHICTIO:

YJACTKOBA (aJICHTIsl MOOANHOKUX 3y0iB)

Hedextn 3yOHUX psiiB
[ToBHa BiJICYTHICTH 3y0iB
[ToBHa BTpaTa 3y0iB

W. R. Proffit, H. W. Fields,
D. M. Sarver 5th edition,
2012p.

3y0iB):

M. J. Meade, C. W. Dreyer,
2023 p

ajie He BCiX 3y0iB.

I'enetuuni aHoManii po3BUTKY 3y0iB (areHesis

AHOJIOHTISI — IOBHA BPOJIKCHA BiJICYTHICTh 3y0iB
OJirofeHTisl — BpO/XKeHa BiJICYTHICTh 0araTrbox,

['imoeHTist — BiICYTHICT JIMIIIE ACKIIBKOX 3yOiB.

«aJICHTISD BKUBAETHCSI B 3HAYCHHI SIK BPOJKE-
HOI aHOMaJil KUTBKOCTI 3y0iB, TaKk 1 B 3HAUCHHI
BTpaTH 3y0iB 4epe3 TpaBMy, YCKIIAJHEHHS Kapi-
€CY, 3aXBOPIOBAHb NAPOJOHTY — «aJCHTIs BTO-
PYHHA YaCTKOBa», «a/ICHTIsl BTOPUHHA IIOBHAY,
KpiM pi3HI MMaTOJIOTIYHI CTAaHU MAIOTh OJJHAKOBE
koxyBaHHs [6] (Tabm 2). Lle He y3romkyeTbces
3 aKaJCMIYHUMHU JDKEpPEIaMH, OCKUIBKH «BTO-
pUHHA aJICHTISH» — TEPMiH, IO ONHUCYE BiACYT-
HICTB 3y0iB yepes 3arubernp 3auatkis [2, 4, §].
Jnst  3’sACyBaHHS  TIOXOMKCHHS  TEPMiHY
«aJIeHTISDY BUKOPUCTAIM MPOrpaMHe 3a0e3-
MEUEHHsI /ISl TepeKiiagy Ha OCHOBI IITYYHOTO
inTenexty OpenL Translate B sikomy 3a3Ha4eHo,
mo TepMmiH «adentiay B akaJeMiYHUX CIIOBHU-
kax BigcyTHii [13]. B craporpenpkiii MOBi k
ICHYBaJIO CJIOBO «OVMOOVG» («Avmd» — «BIif-
CYTHII», «00Vg» — «3yO»), 0 03Ha4ae «Oe33y-
Ouid» . baratomoBHUil onnaiiH-cnoBHUK Glosbe
Ukrainian — Latin — English cnoBo «6e33y0mii»
nepekiagae jJarnHor sk «edentulusy aHmmiii-
cekor0 — «edentulous» /i’dentfales/ [9, 10].
Taxkum umHOM, HaTHHCHKE «edentulusy», aHIiii-
cpke «edentulous» Mae ykpaiHCHKHIA BiAIOBII-
HUK «BIJICYTHICTh 3y0OiB» — Yy3arajbHIOIOUHIi
TEpMiH, KM KOHCTAaTye BiaNOBiTHMHA (hakT Oe3

IIPUB’S3KU 10 NPUYMH Ta mexanizmiB [9, 10].
Tomy BHIEHABEICHHH TEPMiH HEKOPEKTHO BHKO-
PUCTOBYBATH SIK CHHOHIM HO30IOTIH y Memd-
Hill JOKyMeHTaIlii, a JUII Ui XapaKTepUCTHKH
MOp(OJIOTIUHUX 3MiH, 5K OT: «0e33y0a menenay,
«6e33y0a NisSHKaY, TOIIO.

Ananis MixnaponHoi knacudikaiii Xsopoo
(MKX-11) migreepkye, mwo aediHiuii «axeH-
Tish» 1 «BTpara 3y0iB» MO3HAYAIOTH Pi3HI HATONIO-
ri4HI CTaHH, MAIOTh Pi3HE KOIyBaHHS Ta HE € Tep-
MIHOJIOTIYHUMH cHHOHIMam¥ [15], (Tab. 3).

MKX-11 mepersimy Big 2024 poky Hanmae
TIIyMau€HHS CTPYKTYPHUM aHOMAJIISIM PO3BHUTKY
3y0iB 1 TkaHuH napogonTa (LA30):

LA30.0 Anomonrisi (Anodontia) — e rene-
TUYHE 3aXBOPIOBAHHSA, SIKC 3a3BUYAN Xapakre-
PU3YIOTh SIK BIICYTHICTB yCiX 3y0iB, SIK THM4a-
COBHX, TaK i MOCTIHHMX 1O HAA3BMYANHO PiIKO
3yCTPIYa€THCS B UUCTOMY BHUIVISL O€3 Oyab-sIKHX
CYITyTHIX aHOMAJTii.

LA30.1 I'inopontis (Hypodontia) — e rene-
TUYHE 3aXBOPIOBAHHS MPOSBISETHCS BIJICYT-
HICTIO OTHOTO 200 KUTBKOX (MEHIIIE 6) MOCTIHHUX
3y0iB 06€3 CUCTEMHUX MOPYIICHb.

LA30.2 Omnirononris (Oligodontia) — rene-
TUYHUHN CTaH, IO XapaKTEPU3YETHCS PO3BUTKOM
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TaGmuns 2

B:xuTo TepMiH B 3HAYEHHI
«aHoMaJlisl yucJsa 3y0iB»

B:xuTto Tepmin B 3HaYeHHI
«BTpara 3y0iB»

Po3nin «OpTomgoHTis»

XipypiuHa, IUTSUa;

Oprononris, 2007 3y6iB)

Ta ONU3BKUX POUUIB

K 00.0 (kox 3rimno MKX-10) Anentist
BusHayeHHs: BPOIKEHA BiICYTHICTD

MO3 Vkpaiau [Iporokonmn : :
- 3auaTKiB 3y0iB, KA XapaKTePHU3y€EThHCS
HaJaHHS METUYHOT : . i
IOTIOMOTH 3MEHIICHHAM KUTBKOCTI 3y0iB B 3yOHiil
. Tty31 00 MOBHOO X BIICYTHICTIO.
Cromarosnoris LT, ] .
Kniniuzi (hopMH: TOBHA aJICHTIS,
TeparneBTHYHA, :
grcenbHa (MHOKHHHA) a/ICHTIS,
OpTOIleINYHA,

YaCTKOBA aJICHTIsI (aJICHTIS TTOOUHOKUX

JliarHOCTHYHI KpUTEpii: HAsBHICTb
BPOJKEHOI BIZICYTHOCTI 3y0iB y OaThKiB

Po3nin «OpronenuaHa CTOMaTOIOT s
K 00.0 (xox 3rimro MKX-10) Anenris
YaCTKOBA BTOPUHHA, 0¢3 BU3HAUCHHS
Kniniyna ¢opma — BKiIroueHuid/-1 abo
KIHIIEBUI/-1 Ie(heKT 3yOHOTO psiTy.
Heycknannena abo yckinajaeHeHa
Jaedopmari€ero 3yOHUX IyT

AJleHTisl MOBHA BTOPMHHA KITIHIYHA
(hopma — aJieHTisl TOBHA BTOPHHHA

Tabmurs 3
MKX-11 LA30.0 AnenTisi (LA30.0 Anodontia) | DAOA.1 Brpara 3y6iB (DAOA.1 Loss of teeth)
Kiac 20 Anomauii po3Butky (20 Developmental |13 XBopoOu TpaBHOI cucTeMu
anomalies) (13 Diseases of the digestive system)
CTpyKTypHI aHOMai1 pO3BUTKY 00NMUYYs, | 3axBOproBaHHS abo po3naau opodariaabHOT
[Minxmac pota abo 3y6iB (Structural developmental | cuctemu (Diseases or disorders of orofacial
anomalies of the face, mouth or teeth) complex)
LA30 Crpyxtypui asomanii possuTky 3y6is DAOA Jlesiki yTOUHEHI 3aXBOPIOBaHHs 3y0iB 200
ta TKaHuH napoxoHty (LA30 Structural . !
['pyma ' onopaux ctpyktyp (DAOA Certain specified
developmental anomalies of teeth and . :
. : disorders of teeth or supporting structures)
periodontal tissues)
DAOA.1 Brpara 3y0iB BHACiTOK HEIIIACHOTO
BUIAJIKY, BUIAICHHS 200 JOKAJILHOTO
3axBoproBaHHs mapoaoHTy (DAOA.1 Loss of teeth
LA30.0 AHOZOHTIs due to accident, extraction or local periodontal
ITinrpyma (Anodonti.a) . . (élflz%sgi)Mn‘
Py LA30.1 I'inmogonTis (Hypodontia) 6 . . 6i 6 . .
LA30.2 Oniroxonia (Oligodontia) HaOyTa BiJICYTHICTh 3y0iB HaOyTa BiICYTHICTh
OJTHOTO 3y0a
HaOyTa BiJICYyTHICTb KUJIbKOX 3y0iB
BTpaTa JOBKUHU 3yOHOI JyTH Yepe3 BTpaty
MOCTIMHUX 3y0iB

MEHIIIOT KUTBKOCTI 3y0iB, Hik 3a3Buuai. [liarHo3
OJIITOZIOHTISI 3a3BUYail CTaBUTHCA y BHUIAJKAX
BIICYTHOCTI OustbIie mecty 3y0iB [15].
Haromicts, BTpara 3y06iB DAOA.1, 3rigHO
MKX-11,— e HaOyTHii MaTOIOTIYHUN CTaH, IKHI
XapaKTepU3y€EThCS BIACYTHICTIO 3y0iB BHACITIIOK
HEIIACHOTO BUIMAJAKY, BHUJAJCHHS a0o0 JOKajb-
HOTO 3aXBOPIOBAaHHS MApOJOHTY 1 3TiAHO KJa-
cudikaropa Mae CHHOHIMHU: HaOyTa BiJCYTHICTh
3y0iB, HaOyTa BIJICYyTHICTh OJHOTO 3y0a, HaOyTa
BiIlcyTHiCTB KUIBKOX 3y0iB, BTpaTa J0BKHHHU 3y0-
HOI JIyr!l 4epe3 BTpary MocTiiHux 3yois [15].
Po3pi3HsiTH 1l 1Ba TCPMiHH 1 BIATIOBI/IHO 1ATO-
JIOTT4HI CTaHH, SIKI BOHH OIMCYIOTh, PO3YMIIOUH
MaTorexes, Mopq)onorlqm 3MIHH, MPOTHO3 BaK-
JIMBO HE JIMIIIE B KOHTEKCTI JIarHOCTUKY, a i Tu1a-
HyBaHHI peaOuriTaiiauX 3axoaiB. Jlo npukiany,
BHOIp MK IMIUTAHTAIEI0 Ta MPOTE3yBaHHIM
TIpH JIeHTIi Ta BTpaTi 3yOiB Ma€ CyTTEBI KITTHIYHI
BIZIMIHHOCTI Ye€pe3 CTaH KICTKH Ta BIK MaIli€HTa.

[Ipu anmeHTii KiCTKOBa TKAaHWHA, JI€ HIKOJIA HE OyB
copmoBanmii 3y0 BiJ HApOIKEHHS, HETOPO3BH-
HyTa, 3 03HaKamH rinorutasii. Lle 3HauHO yckman-
HIOE TIPOTE3yBaHHS a00 IMIUTAHTAIlII0, OCKUTBKH
Opakye 00’eMy KicTkoBOi TKaHuHu [3, 4]. Ilpu
BTpari k 3yOiB KICTKOBa TKaHWHA, sKa J0 BUJa-
JeHHs1 3y0a Mayia TIOBHOIIIHHUN 00’e€M, TMicCis
BHUJIAJIEHHsI 3y0a arpodyeTbes 3 dacoMm. Tomy,
MIpU BYAaCHOMY TPOBEICHHI IMITJIaHTAIlli Ta Mpo-
TE3yBaHHI MPOTHO3 3a3BHYal canﬂTnHBHﬁ K
Jist (GYHKIIOHYBAHHS KOHCTPYKII IMIUIaHTAT-
KOpPOHKa TakK 1 Jiisl 30epe’keHOCT] KICTKOBOI TKa-
HuHU mwenen [12].

IlincyMOBYHOYM BHUIICHABEACHE CIiJ| 3a3Ha-
YUTH, 110 «BmcyTchTL 3y0iB» — y3arajibHIO-
IOYMI KOHCTaTyIOUMil TEepMiH, HATOMICTh HE
€ HO30JIOTIYHOIO OJIMHUIIEIO, a OTXKE, B MEAUY-
HIH JOKYMEHTAIlll HE MOXE BKa3yBaTHUCh SIK
JlarHo3. «AJEHTI» — BPOHKCHA, TCHETHYHO
JeTepMiHOBaHA aHOMaJis KUIBKOCTI 3yOiB, sKa
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€ HO30JIOT'I€r0 / A1arHO30M 1 Ma€ BiJIMOBIHE KOY-
BaHHs B MKX-11. «Brpara 3y6iB» — HaOyTuit
MATOJIOT1YHUHN CTaH 3 MPUYMHUA TPABMHU, YCKIIA-
HEHb Kapiecy, 3aXBOPIOBAHb MAPOJOHTY, KOMAY-
eTbcst MKX-11, a oTxe, BKazyeTbCsi B MEAUUHHI
JOKYMEHTAIIi1, sIK 1arHo3.

4. BucHOBKH

Teopernunnii aHali3 akageMiqHAX HAYKOBUX
JUKepell, HOPMAaTUBHUX JIOKYMEHTIB, II0CapiiB,
MixuapoaHoi kinacugikauii XBopoO mifkpec-
JUB BAXJIUBICTh YITKOTO TEPMIHOJIOTTYHOTO
PO3MEXYBaHHS Ta KOPEKTHOI'O BHKOPHCTAaHHS
TEPMIHIB  «BIACYTHICTb 3y0iB», «aleHTIs,
«BTpara 3y0iB». BaXiIMBICTh TepMiHOIOTIYHOL
nudepeHIliaiii Mae TpU KIFOYOB1 aCTIEKTH: KIIi-
HIYHUW — AJI1 TOYHOCTI JIarHOCTHKU Ta KOIY-
BaHHS 3aXBOPIOBAaHb; OCBITHBO-HAyKOBUH —
3 MeTOH (OPMYBaHHS KIIHIYHOIO MHUCICHHS
y CTyJCHTIB Ta peHeBaHTHOCTl MeIMYHOI cTa-
THCTHKH 1 KOMYHIKalIHHUH — 3 METOIO e(eKTHB-
HOI B3a€MOJIT MDK CyMDKHUMHM CreL{iallicTaMu
Ta y CHUCTEMI «JIiKap-mamienT». BnpoBamkeHHs
CTaHAAPTU30BAHHMX ACPIHININ € KPUTHIHO BAK-
JIMBUM JUISL PO3BUTKY J0Ka30BOi OPTONEINIHO]
CTOMATOJIOT 1.

KounduiikT inTepeciB

ABTOpH JEKIapyIOTh, U0 HE MA€ KOHQIIKTY
IHTEepECIB CTOCOBHO JAaHOTO JOCHIIKEHHS,
B TOMYy 4YuCIl (iHAHCOBOTrO, OCOOMCTICHOTO
XapakTepy, aBTOPCTBA YM 1HIIOIO XapakTepy,

110 Mir OM BIUTMHYTHU HA JOCIIIKEHHS Ta HOTO
pe3yNbTaTH, MPeACTaBIeHI B IaHIi CTATTI.

diHaHCyBaHHA
Jocnimpkenns npoBoauiocs 6e3 GpiHaHcoBoi
HiATPUMKH.

JloCcTynHicTh JaHUX
Pykomnuc He Ma€ OB’ sI3aHUX JTaHUX.
BukopucTaHHs IITYy4HOTO IHTENEKTY. ABTOPH
M ATBEP/UKYIOTh, II0 HE BUKOPHCTOBYBAII TEX-
HOJIOTIl INTYYHOTO IHTENEKTY NPU CTBOPCHHI
IpEeICTaBICHOT POOOTH.

Buecox aBTOpiB

Knowan C. M.:  KoHmenryamsamis  JOCTi-
JOKEHHS, BU3HAYCHHST HAYKOBOI MPOOJIEMATUKH Ta
IIOCJIi,Z[HI/II_IBKI/IX 3aBJIaHb, p03po6neHH;1 METOJI0-
JIOTil, aHaji3 TEOPETHIHHX 1 IPaKTUYHUX ACIICKTIB
COLIaJILHOT KOMyHlKaLlll (bopMyBaHH;I OCHOBHUX
IIOJI0)KEHD 1 BUCHOBKIB, HlIlFOTOBKa Ta 3MICTOBHE
penaryBaHHs  PyKOIIHCY, nepeBipka HAYKOBHX
pE3YIbTATIB, 3aTBEPPKEHHS OCTATOYHOT PEeIaKIIii.

HanHBoz[a I.1.: ONpAIIOBaHHsA mi(epenLHm
0as3u Ta eMmquHoro Marepiaiy, aHaJi3 Meaiii-
HUX 1 )KypHaJIICTCLKI/IX PakKTUK, y4acThb y (bop-
MYyBaHHI I[OCHI,Z[HI/II_IBKI/IX BHCHOBKIB, HI,Z[FO-
TOBKa Ta 3MICTOBHE penaryBaHHs BIIITOBITHUX
YaCTUH PYKOIIUCY, TepeBipKa (baKTHqHHx JlaHUX
1 JDKepen, 3aTBEeP/KeHHSI OCTaTOYHOI PelaKITii.

ABTOpH 3pOoOMIM PIBHOLIHHUNA HAyKOBUH
BHECOK.
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TPAHC®OPMAIISA MPOPECIHHUX KOMIETEHIIN
JIIKAPIB-CTOMATOJIOI'IB Y KOHTEKCTI CYUACHOI' O
PUHKY ITPAII

Pizuuk 1O. b., Yyxpaii L. JI., Pisauk C. C., I'pomoBuk b. II.

TRANSFORMATION OF DENTAL PRACTITIONERS’
COMPETENCIES IN THE CONTEMPORARY LABOR MARKET

Yuriy Riznyk, Iryna Chukhray, Svitlana Riznyk, Bohdan Hromovyk

AHoTAaIis

Mema oocnidxcennsn noaaeana y Qopmysanti npogheciunoco npo@ino cyuacHo2o Aikapsa-cmomamono2a wiis-
XOoM 3iCmasnents 8umoe pooomooasyie i3 QaKmuuHuMU KOMREeMEeHYIAMU NPAKMUKYoyux tikapie. Memooonozis
00CHIOINHCEHHSL TPYHMYBANACS HA NPOBEOCHHT KOHMEHM-AHANI3Y GIOKpUMuUX 0anux ounaun-pecypcy Work.ua, 6yno
onpaywvosano 316 eaxanciti ma 1162 peziome cmomamonozie 3a nepioo 3 epyous 2025 poxy no oepesensb 2026 poxy.
Haykoea nosusna. Ananiz eeocpaghiunoeo po3nooiny aKaciil NOKa3as 8UCOKY KOHYEHMPayiio NONUmMY y 8eIuKux
meeanonicax: aidepom € Kuig (30,4%), oani iioymw /uinpo (8,2%) ma Jlveis (5,4%). Jocrioocenusa nokazano, uwjo
PUHOK npayi 0eMoHcmpye eHyuKicms. nonpu opicumayito 89,5% pobomooasyie na noeuy 3aunamicms, HOHAO
60% npono3suyiti donyckaioms cymicnuymeo. Bcmanosneno, wo cepeons 3apobimna niama aikapis-cmomamono-
2ié no Yxpaini cmanosums 6nuszvxo 60 000 epH, xoua y matidxce noi08uHi 02010ulelb 80HA He 6Ka3ana. Bcmarnos-
Jeno, wo cyuacui eumoau 0o hard skills nikapie-cmomamonocie sxarouaioms 0608 ’s13k06e G0N00IHHS YUDPOBOIO
0IA2HOCNUKOIO (KOMN TOMEPHOI0 MOMOSPADIEto, OPMONaHmomocpagpom) ma Mai0iH6aA3USHUMU MEeMOOaAMU JIKY-
sanna. Ilpome k0408010 mpancghopmayicio € 3miugeHus akyenmy Ha soft skills. Pobomooasyi npiopumesyioms
Midcocobucmicny 63aemooilo, emMnamiro ma 30amuicme 00 komanonoi pooomu. Ocobnugoi eazu nabysaroms mex-
HOMOCIUHI KOMNemeHyii: poboma 3 MeOUUHUMU IHGOPMAYIUHUMY CUCMEMaMU A e1eKMPOHHOK OOKYMEHMAYIEr.
Bicmasnenns 6aKaucit ma pe3ome UABULO «KOSHIMUBHUL PO3PUBY» . KAHOUOAMU YACMO HEO0OYIHIOIOMb C8OL Y-
POSI HABUUKU, He BKA3YIOUU IX ) pe3iome, NONpuU NPSMuULl 3anum punky. Boonouac 3agixcosano sucoxuil pisenb Mo-
musayii 1ikapie-cmomamonozie 00 b6e3nepepeHoco NPogecitiHoco po3suUmKy ma 60100iHHA IHO3ZEMHUMU MOBAMU
Ul incmpymenmamu meouuno2o mapkemuney. Bucnoseku. Ananis eumoz cyuacnozo punky npayi cgiouums npo 2uu-
ooxy mpancgopmayito npogheciiinozo npoghinio nikaps-cmomamonoad, oe 1oeo KOHKYPeHmMOCHPOMONCHICb me-
nep 8USHAYAEMbCA THMe2PAYIEr UCOKOT KIIHIUHOT MaticmepHocmi, yuppoeoi epamomuocmi ma po3euHeHux soft
skills. Pazom i3 mum, 3HaHHS [HO3EMHUX MO MA ONAHYEAHHS MEOUUHO20 MAPKEMUHZY GUCTYRAIOMb (akmopamu
BUNEPEOINHCATLHO20 PO3GUMKY 2any3i. Buseneni oucnponopyii misxc 3anumamu pobomooasyie i cCamonpeseHmayicio
KaHOUOamie Ha 6AKAHMHI NOCAOU 6KA3YIOMb HA HEOOXIOHICMb nepecnady aKyeHmie y cucmemi nio2omosxku ma
nepeniocomosKu CmomMamon02ivHux Kaopis.

Knrwuosi cnosa: nikap-cmomamonoe, 6e3nepepsuHuii npogeciiinuti  po3sumox, npogecitinuii  npoginw,
KOMNemeHmHoCmi, pUHOK npayi, meiecmomamonois, yupposizayis, soft skills.

Abstract

The aim of the study was to develop the professional profile of the modern dentist by comparing employers’
requirements with the actual competencies of practicing doctors. Methodology. The research methodology was
based on conducting a content analysis of open data from the online resource Work.ua. A total of 316 job vacancies
and 1,162 CVs of dental practitioners collected between December 2025 and March 2026 were analyzed. Scientific
novelty. Geographical distribution analysis confirmed a high concentration of demand in large metropolitan
areas, with Kyiv accounting for the highest share (30.4%), followed by Dnipro (8.2%) and Lviv (5.4%). The study
showed that the labor market demonstrates flexibility: although 89.5% of employers offer full-time positions, more
than 60% of positions allow part-time work. It was established that the average salary is approximately 60,000
UAH, although the actual number was not stated in nearly half of the advertisements. It was established that
modern requirements for hard skills include mandatory proficiency in digital diagnostics (computed tomography,
orthopantomography) and minimally invasive treatment techniques. However, the most significant shift is toward
soft skills. Employers prioritize interpersonal interaction, empathy, and the ability to work as part of a team.
Technological competencies are gaining particular importance, including the ability to work with medical
information systems and electronic documentation. The comparison of job postings and CVs revealed a “cognitive
gap”: candidates often underestimate their digital skills, not listing them in their CVs, despite clear market
demand. At the same time, a high level of motivation among doctors for continuous professional development, as
well as proficiency in foreign languages and medical marketing tools were recorded. Conclusions. The analysis of
the modern labor market requirements indicates a profound transformation of the professional profile of a dental
practitioner, where their competitiveness is now determined by the integration of high clinical mastery, digital
literacy, and well-developed soft skills. At the same time, foreign language proficiency and mastery of medical
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marketing serve as drivers of further development in the field. The identified discrepancies between employers’
demands and how candidates present themselves for vacant positions highlight the need to reconsider priorities in

the training and continuing education of dental personnel.

Key words: dentist, continuous professional development, professional profile, labor market, competencies,

teledentistry, digitalization, soft skills.

1. Beryn

JluHaMika Cy4acHOTO PHHKY CTOMAarToJIOTid-
HUX TIOCIYT 3yMOBIIOE HEOOXITHICTH IepMa-
HEHTHOI TepEeOoLiHKN MpoeciiHNX KOMIEeTEH-
il nikapiB-cromarosoriB. Ha cydacnomy erami
PO3BHUTKY MEIMYHOT Tajy3i 3aKiaiud OXOPOHH
3/10pOB’sl IOTPEOYIOTH JIIKAPIB, SAKI BOIOAIIOTH HE
JIMIIE BUCOKUM plBHeM KJIiHIYHOT MaiicTepHOCTI,
a 1 alanTHBHUMHU «M SIKUMHU HaBHUKaMu» (soft
skllls) IO CTalOTh BU3HAYAIBHUM (HaKTOPOM
iXHBOT KOHKYPEHTOCIPOMOXKHOCTI.

Beecitnst cromaronorivna ¢enepauis (FDI)
BU3HAYa€ €(EeKTHBHY KOMYHIKAUII0 MDK JIiKa-
PAMH-CTOMATOJIOTaMH T4 MAli€HTaMi K (yH-
JAMEHTAIbHUH  KOMIIOHEHT  BHUCOKOSKICHOT
ME/IMYHOI JIOTIOMOTH Ta 30€peKeHHs 310POB’s
sarasioM [3]. Jlaui cBixyarsh, o eheKTHBHE KIli-
HIYHE CIUIKYBaHHs MIHIMI3y€ PU3HKH NPOdeciii-
HUX TIOMHJIOK, MiJIBUIY€ PIBEHb 3a/JI0BOJICHOCTI
MAI€HTIB Ta crpuse cTabinizalii IXHbOTO ICH-
xoemorriifHoro crany [11].

KpiM TOro, po3BuHeHa KOMyHIKaTUBHA KOM-
METEHTHICTh JIiKaps-CTOMAaToJora 3abe3mnedye
BHCOKHH DIBCHB KOMILTAEHTHOCTI XBOPOTO, IO
KPUTHYHO BAXKIMBO [UI ONTHMi3alii mpore-
CiB JIarHOCTHUKH, MPO(DITAKTUKH Ta JIKyBaHHS
[11]. BogHouac z[e(biuHT in)opMaui'l' Ta BHKO-
PHCTaHHs CKJIaJHOI TEPMIHONOTIi MOXYTh TpH-
3BECTH JI0 HENPABUIIBHOT IHTEpIIpeTaLlii liarHo3y
i TepaneBTHYHKX npouenyp. Lle, 31 cBoro OoKy,
3aKJaa€e MArpyHT uid (OpMyBaHHS CTOMATO-
J0riuyHOi TpUBOTH (IeHTO(OOIT), sIKa € TOTOBHUM
Oap’epom is MPOQUTAKTHYHUX OTVISIIAIB Ta 3HU-
Kye€ 3arajbHy e(eKTUBHICTH JIKyBaHHS uepes3
CUCTEeMAaTUYHE YHUKHEHHS MMaIliEHTOM BI3HTIB JI0
npogecionana [1].

CyuacHwuil JliKap-CTOMATOJIOr OBHHEH 3aCTO-
COBYBATH Talll€HTOOPIEHTOBAHUH IMiJIX1]l, PO3BU-
BalOYM BepOaNbHI Ta HeBepOaNbHI HABUYKHU IS
nojoNaHHs 6ap’epiB, 3yMOBICHHX IIG(blIH/ITOM
4acy YW HEJOCTAaTHIM PIBHEM KOMYHIKAaTHBHOI
KoMIieTeHI(ii [5]. BakJIMBUMH KOMITOHEHTaMH
npodeciiiHoro npodiao Takoro npo<bec10HaJ1a
€ eMIIaTisl, aKTUBHE CITyXaHHS Ta eMOIliifHa pery-
JISIIS, SIK1 JT03BOJISIIOTH 3amo0iraTu KOHQIIiKTam
MIX JIIKapSIMU-CTOMATOJIOTAMU Ta 1X MaIli€EHTaMH
Yy CTpecOBHUX cuTyauisx 7, 9].

Iopsim 13 KOMYHIKaTUBHHMH  BHKIHMKAMHU
TpaHchopmariro mpodeciitHoro mpodiTro JTiKaps-
CTOMArToJIOra BHM3HAYAIOTh LU(PPOBI TEXHOJO-
rii. [HTerpamis MmWTYYHOTO iHTENEKTy B MPOLECH
3D-1iarHOCTHKM T4  BIPOBAUKCHHS [H(PPOBHX
MPOTOKOMIB  Bi3yamizalii CTalOTh Tally3eBUMH

crargaprami [2]. OcoOnuBoi akTyalibHOCTI Ha0y-
BAa€ TEJIECTOMATOJIOTIA — HAIPSAM MEIULUHH, 110
3abesriedye MUCTAHMIHHY NPO(LTAKTHKY Ta JKy-
BaHHs1 3aXBOPIOBAHb POTOBOI OPOYKHUHU 3a JIOIO-
Mororo iHdopMmarliiftHux TexHonorii. Konmerris,
3aCHOBaHa Ha BUKOPUCTAHHI BiZIe03B’ 13Ky, HU-
pOBOI Bi3yalizauii Ta €ICKTPOHHUX MEIUYHHUX
3aIUCIB, 03BOJIsIE MPO(ecioHaTam MpOBOAUTH
AIarHOCTHKY, HaJaBaTH PEKOMEHJALIT Ta KOOp-
JMHYBAaTH MapLIpyTH NALieHTIB 0e3 ocoluc-
TOro KoHTaKTy. Lleil miaxix cyTreBo noseriye
ZOCTYII 10 KBali(hiKoBaHOI JOIOMOIH y Bijja-
JICHUX PEeTiOHax Ta ONTUMI3ye IPOLEC BE/CHHS
Nali€HTIB HA BCIX eTalax — BiJ NPOQUIAKTUKA
1o teparii [4].

HocuikeHHs cBia4aTh, o uupposi pimeHH;I
HC JIMILIE ONTUMI3YOTh KIIHIYHI IPOLIECH, a H City-
[YIOTh 3aCO00M MIABUIUCHHS [OBIPH Nali€HTa
710 pe3yiabrariB JikyBaHHs. Ludposi Texnomorii
e(eKTUBHO 3aCTOCOBYIOTBCS LS MOHITOPHHTY
3MIH y POTOBIH IOPOXHKHI, (I)opMyBaHH;I BIICB-
HEHOCT] MAalLi€HTIB Yy 370pOB’1 POTOBOI MOPOXK-
HUHM Ta PO3BHUTKY HAJECKHUX HABUYOK OIS
3a Hewo [6].

3MmiHa iHpOpPMaLIfHOTO cepeaOBUIIIA CIIPU-
YMHUIIA T105IBY HOBOTO Cy0’€KTa pUHKY CTOMa-
TOJIOTIYHUX TOCHYT — «IHTEpHET-Mali€eHTay,
SAKUW 3BEPTAETHCA 3a JIONMOMOTOI0, Malo4u
chopmoBaHi OUiKyBaHHS Ha OCHOBI OHJAIH-
mxepen. lle aBume Mae ayanicTUYHY HpH-
poAy: 3 OQHOro GOKY, BOHO CIpPHUSIE HAPTHEP-
CBbKUM BIJHOCHMHAM MIX JiKapeM i1 MamieHToMm,
3 1HIIOTO — CTBOPIOE PU3MKHU Je3iHpopmarlii,
HEBIJIMOBIIATLHOTO CAaMOJIKyBaHHS Ta KOH-
¢niktHuX curyaniii [9]. Biarak cywacHuii
JiKap-CTOMATOJIOr MOBUHEH BOJOAITH HaBH-
YKAMH KOHCTPYKTHBHOIO JIaJlOry 3 TaKUM
THUIIOM HauieHTiB st M1H1M13au11 pU3HUKIB
HEBI/INOBI/IaJIbHOTO CaMOIIIKYBaHHS.

Otxe, GopMyBaHHsI LJTICHOTO Hpoq)ecu/moro
Hpoqnmo JKapsA-CTOMATOJIOTa, SKUM BiINOBI-
Jla€ Cy4aCHHUM peajisiM Ta FapMOHIMHO NOEAHYE
KIIHIYHY EKCICPTHICTb, LHU(POBY IPaMOTHICTH
1 PO3BHHCHI KOMYHIKaTHBHI HABHYKH, € CTpare-
TYHUM 3aBAAHHAM IS 3a0e3MeueH s He JIHIIe
KOHKYPEHTOCIPOMOXKHOCTI IpodecioHatis, ajie
i eekTUBHOrO (DYHKIIOHYBAHHS 3aKJIAIiB OXO-
POHH 3710pOB’s.

Mera pocanipkeHHs noisirana y hopMmyBaHHI
IPO(pECIiHOro NPOoLIO Cy4acHOro JiKapsi-CTo-
MaroJora HUISXOM 3iCTaBJICHHS BUMOI POOOTO-
JaBIIB 13 (PAKTUYHUMHU KOMIIETEHLIISIMU MTPAKTHU-
KYIOUYHX JIIKapiB.
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2. Marepiajau Ta MeTOAH

MeTtoponorist TOCHiKeHHs TPYHTyBasacs Ha
IIPOBEJICHHI KOHTEHT-aHaNI3y BIIKPUTHX JaHUX
oHnaiiH-pecypcy Work.ua [8], ogHoro 3 Haii-
OUTHIIIMX arperatopiB BakaHCI B YKpaiHi, 110
JIO3BOJISIE BIJICTEXKYBAaTH aKTyaJIbHI 3allUTH MPU-
BaTHOTO, KOMYHAJIbHOTO Ta JIEPKaBHOTO CEKTO-
piB cTOMaToOJOTIYHUX TOCHyr. [HdopmariitHoro
6azor0 ciyryBanu 316 BakaHCii 3a 3amuTOM
«Cromaromor» ta 1162 pestome npodecioHaris,
PO3MINIEHUX MPOTATOM OCTaHHIX TPHOX MICSIIIB
ctaHoM Ha 1 6epesns 2026 poky.

3. Pe3ysabTaT T2 00rOBOpEeHHS

[Tepmum eTanom I[OCJ'IiI[)KGHH?I BITYM3HSIHOI'O
PHHKY IIpalll CTaB aHANi3 aKTyalbHUX BaKaHCIH
Ui jikapiB-cromaroinoris. I'eorpaiunuii pos-
MOJIJT TIOKA3aB BHMCOKY KOHIIEHTPAIIO MPOTIO-
3ULIN y BEJUKUX MicTax. JlijepoM 3a KUIbKICTIO
BakaHcii 0yno m. Kuis (30,4%), nani — M. JIHinpo
(8,2%) Ta m. JIbBiB (5,4%). Men1a yactka mpo-
no3utiil croctepiranaca y m. Yepkacu (4,1%),
M. Oneca (3,8%), M. 3amopixoxs (3,2%), a Takox
y M. XapkiB Ta M. IBano-®pankiBcbk (110 2,8%).
V wmicrax Binnunng, XMenbHHIEKHH, PiBHe Ta
JIynpK MOKa3HUK BapitoBaB B Mexax 1,6-2,5%.

AHaji3 mapameTrpiB PO3MIMPEHOTO MOIIYKY
caiiry Work.ua 1aB 3Mory BCTAaHOBHTH CIICLH-
(bixy TpymoBuX BinHOCHH y Tanysi. IlepeBaxma
OUIBLIICTh pO60TO,I[aBLI1B (89,5%) opienroBana
Ha MOBHY 3alHATICTH MpodecioHaiB, BOAHOYAC
3HAYHA YacTKa mpomno3uiit (63,3%) nepenbdauae
MOKJIMBICTh YACTKOBOI 3alHITOCTI, IO CBIAYUTE
PO THYYKICTh PHHKY Ta MOUIUPEHICTh MPAKTUKH
cyMmicHHUIITBA. J1JIs1 OKpeMHUX BaKaHCIi OHOYACHO
3a3HavaIrcs oouasa hopmaru 3aiHATOCTI.

PiBenp 3apoOitHOi miaru y 47,2% oromo-
IIeHb He BKa3zaHo. CepenHs MPOMOHOBaHA 3apIl-
nara cknana 60 000 rpH, npoTe 1el MOKa3HUK
CYTTEBO BapilOBaB 3aJICKHO BIJ cremiam3anii
Ta PEriOHaJIbHOI HAJEKHOCTI 3aKJIady OXOPOHH
310POB’ 4.

MOHITOPUHT TOJAaTKOBUX KPUTEPIiB MOKA3aB,
1o 16,0 % BaxaHciii Oy JOCTYTHIME st IIPO-
(becmHamB 0e3 1oCBixy poOOTH, IO Bl,I[KpI/IBaG
MOXUTHBOCTI JUIst podeciitioi ananTauii Buiryc-
KHHKIB 3aKJIaJ(iB BUIIOI MEIUYHOI OCBITH (IS
SIKUX BIIKpUTO 5,2 % moswuiiit). [IpocrexyeThes
coliangbHa OpiEHTOBaHICTh Oi3HECY: poOOTOIaBII
TOTOBI IIPAIICBIAITOBYBATH OCI0 3 IHBAJIITHICTIO
(5,2%), nencionepis (5,2%) ta BerepaHiB (2%)
BaxnuBo, mo 3HayHa yacTUHa poOOTONABIIIB
(34,7%) roTOBa pO3TIANATH KaHAUIATYpU Oe3
MOTIEPETHHOTO 03HAHOMIIEHHS 3 pe3IOMe.

MoBHI BUMOTH B OTOJIOIICHHSX MIPEICTABIICHI
BUOIpKOBO. BONOIIHHSA /ep:KaBHOIO MOBOIO SK
000B’s13k0Ba yMOBa 3adiKCOBaHa JIMIIE B 0OMe-
MKEHIM KUIBKOCTI BakaHCIH (110 MOYKE€ CBIIYUTH

PO CIIPUMHATTS I[OTO KOMIIOHEHTA SIK OUeBU/I-
HOTO), a 3aIUT Ha 3HAHHS iHO3EMHUX MOB 3aJIU-
[IA€THCS MIHIMATBHHIM.

VY cydacHiif cTOMaTOJIOT1UHIN MPAKTULIl KO-
YOBOTO 3HA4YeHHs HaOyBae iHTerpauis (paxoBuX
3HaHb 1 KiIiHIYHUX HaBu4ok (hard skills) 13 soft
skills, mo 3abe3neuyioTh, 30KpeMa, e(heKTuBHY
KOMYHIKAI[IHHY B3a€MOJIII0 3 TaIll€HTaMH, KoJjie-
ramu Ta npo(eciiHoO CHIBHOTOO 3arajioM.

AHaii3 BUMOr poOOTONABIIB J03BOJIUB BHO-
KPEMUTH Cepell MpPIOPUTETHUX MpodeciitHnx
HAaBUYOK BIIEBHEHE BOJIOAIHHS METOJaMH pajaio-
JIOT1YHOI A1arHOCTHKH, 30KpeMa poOOTy 3 peHT-
I€HOJIOTTYHUM O0OJaJHaHHAM, OpTONaHTOMOTpa-
¢om (OIITT) Ta koMmIT'rOTEpHOIO TOMOrpadiero
(KT). 3a3nauenuit inctpymMeHTapiii € pyHaaMeH-
TaJbHUM JUIS BUSBJICHHS IATOJIOTIH IIEJIEHHO-
JMLIBOBOT TUISIHKH, IJIAHYBAaHHS XIpypriyHUX YU
OpPTONEIUYHHUX BTPyYaHb, a TAKOXK 00’ €KTUBHOTO
KOHTPOJTIO €(DeKTUBHOCTI JTIKyBaHHS. BakiuBum
KOMITOHEHTOM TIPO(DECiitHOT MiITOTOBKH € OIaHy-
BaHHS CyYaCHHX TEpPaleBTUYHUX, €HIOJOHTHY-
HUX, OPTOMEANYHHX, XIPYpPriyHUX Ta Mpodigax-
TUYHUX METOJIB, IO Iepeadadae 3acTOCyBaHHS
MaJIOIHBa3UBHUX TEXHOJIOT1H, aare3uBHUX CHC-
TeM, HH(POBHUX POTOKOIIB Ta 610CYMICHHX MarTe-
piajiiB HOBOTO MOKOJiHHA. Taki BUMOTH 4acTo
3a3HAYaI0ThCS B OTOJIOMICHHSAX POOOTOABIIIB.

Jlo nepeniky iHmUX npodeciiHuX BUMOT 10
JIIKapiB-CTOMATOJIOT1B, 110 BUCYBAIOTHCS POOOTO-
JABISIMH, HAJIEXKATh:

* BOJIOLIHHS CTAaHAAapTaMM HaJaHHS CTOMa-
TOJIOTIYHOI JTOTIOMOTH 3TiJIHO 3 YMHHUMH HOp-
MaTuBHO-NIpaBoBUMH akTamMu MO3 VYkpainu Ta
MDKHApOJIHUMHU PEKOMEHIALISIMU;

* IPOBEJCHHS MEePBUHHOT KOHCYJIbTALI Marti-
€HTA, KA BKJIIOYA€E peTeIbHUN 30ip aHamMHE3Y,
KJIHIYHY OLIHKY CTaHy POTOBOI MOPOXHHHH Ta
(hopMyITFOBAHHS IIONEPEAHBOTO JLIArHO3Y;

* PO3POOICHHS KOMIUICKCHHX IHJMBIXyailb-
HUX TUIaHIB JIIKYBaHHS 3 ypaxXyBaHHSIM KJIIHIYHOT
KapTHHU, CYIYTHIX IaTOJIOTiH, MPOTHOCTHYHUX
pH3UKIB Ta (IHAHCOBHX MOXIIMBOCTEH MAIIEHTA.

B ymoBax iHTCHCHBHOI LU(pOBI3aLii MexHY-
HOI raiy3i 0COOIMBOI aKTyanbHOCTI HAOyBalOTH
TEXHOJIOT1YHI KOMIETeHIii. 3a3HayeHi KoMIie-
TEHI[Ii € JUHAMIYHUMU Ta 3aJie)aTh BiJl PO3BU-
TKy €JIEKTPOHHOI CHCTEMHU OXOPOHHU 3/10POB’S.
B oronomeHHsaX MOXHA BUAUTUTH BUMOTH J10:

* BOJIO/IHHS HABHYKAaMM BEJCHHS MEIUYHOI
JIOKYMEHTAlIl B CICKTPOHHIN (opMi (eneKTpo-
HHI KapTKH MALI€HTIB, 3BITHICTh, OpMH CTa-
TUCTHYHOI 3BITHOCTI, IHTETpalist 3 MEIUIHUMHU
iHpopmaniinumu cucremamu — MIC);

* BIICBHEHE BOJIOMAIHHA O(ICHUM Mporpam-
HuM 3abesneyennsm (MS Office, Excel) Ta nipo-
(GITEHUM TTPOTrpaMHUM 3a0€3MEeUEHHSIM IS CTO-
MATOJIOTYHUX KIIIHIK;
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* 3aCTOCYBAaHHs Cy4acHUX LU(POBUX IHCTPY-
MCHTIB JLsl AIarHOCTHUKH, IIJIaHy BaHHS! JIIKYBAHHS
Ta Bizyaumizamii (y ToMy 4mcii poboTa 3 mudpo-
BUMU peHTreHiBcbkumu cucremamu, KT, OIITT,
BEJICHHS (I)OTO(I)uccauu ((I)OTonpOTOKOHy))

AHaJi3 BakaHCIA CBIIYHMTB, WO POOOTOAABLI
TpaHC(OPMYIOTH BUMOTH 10 JIIKapiB-CTOMATOJIO-
TiB, BHCYBAOUH HA MCPUIMH [UIAH HE JIMIIC KJTi-
HIYHY MaHCTepHICTh, a i crenudiuni soft skills
(Tabm. 1).

OTxe, cydacHUH JiKap-CTOMATOJNOT Ma€ Bij-
MOBIAATH KOMIUIGKCHUM BHUMOTaM, SIKi BHUXO-
JSTh JAalIeKO 32 MEXI1 CyTO KIIIHIYHUX HaBHYOK.
PoGoToaaBii O4iKyIOTh MO€AHAHHS IPAKTUYHOTO
JOCBIY Ta IPOQeCciHHOT MaHCTEPHOCTI 3 TeXHIY-
HOIO TPAMOTHICTIO, 30KpEeMa BOJIOIIHHSM Li(po-
BUMH TEXHOJIOTIIMH Ta BEACHHSAM €ICKTPOHHOL
nokyMeHTalii. BonHouac 3Ha4yHa yBara mpui-
JSIETHCST KOMYHIKaTHBHUM 310HOCTSIM 1 ocobuc-
TICHUM SIKOCTSIM, aJDKe e(EeKTHBHA B3aEMOJis
3 MAI[iEHTaMH Ta KOMAaHJOK € BaXKIHBOK yMO-
BOIO 3a0€3Me4eHHs SIKOCT1 JIIKyBaHHS.

Binrak, Mozienb KOMOETEHTHOCTEH Cy4acHOTO
JIKapsA-CTOMATOJIOTa TIOCTA€ SIK IHTErparis Kii-
HIYHO-TEXHIYHUX Ta COLIALHO-KOMYHIKATUBHUX
CKJIa/IHUKIB, 110 3a0e311edy€e KOHKYPEHTOCTIPOMOK-
HICTb pohecioHana Ha Cy4acHOMY PHHKY Npalii.

Ha HactymHomy ertami pocii/pkeHHst Oyio
MPOaHaTI30BaHO OTOJIOMIEHHS JIiKapiB-CTOMATO-
JIOTiB MPO MOUTYK poboTH. PopMaTH 3aiHATOCTI,
K1 PO3IIAAIOTh KAHIMIATH, BKIIOYATH MOBHY
Ta HEMOBHY 3alHATICTh, @ TAKOXK BapiaHTH THYY-
koro rpacdika pobotu. Ilpu 1mbOMYy BHUBYCHHS

pe3oMe JO3BOJIMIIO BUOKPEMHUTH KITFOYOBI TPYITH
KOMIICTEHIIIH, SIKI KaHAUJaTH 3a3Havalid K CBOI
KOHKYPEHTHI riepesary (Tatun. 2).

IIpoBezeHe 3icTaBicHHS NapaMeTpiB IPOIO-
HOBAHMX BAKAHCIH Ta 3MICTY PE3IOME JIiKapiB-CTo-
MarToJIOTiB JIO3BOJIMIIO BUSIBUTH JEKIIbKa KIFOYO-
BUX 3aKOHOMIPHOCTEH, 1110 BU3HAYAIOTh Cy4YacHUM
CTaH PUHKY CTOMATOJIOT1YHMX MOCIYT B YKpaiHi

(Tabm. 3).

4. BucHoBku

AHaJi3 BUMOT Cy4acHOTO PUHKY MpaLli CBITYUTH
1po IMOOKy TpaHcpopmalLlito Hpoq)ecumoro po-
(im0 JTiKaps-CTOMATONOra, A¢ HOro KOHKYpEHTO-
CIIPOMOXKHICTh BU3HAYAETECS IHTEIPALLIEF0 BUCOKOI
KJIIHIYHOI MaHCTepHOCTI, LH(POBOI IPaMOTHOCTI
Ta po3BuHeHux soft skills. Pazom i3 tum, 3HaHHS
1HO3€MHUX MOB Ta ONAHyBaHHS MEIUYHOTO Map-
KeTHHTY BHCTYINAIOTh (hAKTOPaMU BHIICPE/DKAITb-
HOTO PO3BHUTKY ranysi. BusiBieni aucrponopiii
MDK 3alMTamMy poOOTOJ@BIIB 1 CaMONpe3eHTa-
LI€H0 KaH/MIATIB Ha BaKaHTHI [0CA/ BKa3yHOTh
HA HEOOXIZHICTh Ieperiisily aKLUCHTIB y CHCTEMI
MIArOTOBKA Ta IEPCHirOTOBKH CTOMATONOITY-
HUX Kazpis. CTpaTeriyHuM OpIEHTUPOM Uil PO3-
BUTKY rajy3i Mae crari (OpMyBaHHs LUIICHOIO
npodiTIo JKaps-CTOMATONOra, 3aTHOTO HE JIHIIE
BUKOHYBAaTH BUCOKOTEXHOJIOTTYHI MaHIMyJIsL,
a i edeKkTHBHO iHTErpyBaTucs B IU(PoBi pododi
IPOLIECH Ta KOPIIOPATHBHY KYJIBTYPY 3aKJIaJiB
oxoponu 3710poB’s. lle 3abesneunts He e
1HWBIyabHAUiT nIpodeciiiHui ycrix JiKkapsi-CTo-
MaroJIora, aje i miJBUIIHTh SIKICTh Ta IOCTYITHICTb

Tabmus 1

Soft skills y cTrpykTypi BuMOr po60oToaaBuiB 10 NpeTeHAeHTIiB HA BAKAHTHI MOocaau
JiKapiB-cTOMATOJIOTIB (32 JaHUMHU KOHTEHT-aHAJi3y BakaHciii Ha Work.ua)

Kareropist BUMOT po0O0TOaBINIB | XapaKTEPUCTHKH (ITPOSBU HABHYKH )

Mixxoco0OucricHa B3aeEMOIis

31aTHICTh 10 KOHCTPYKTHBHOI'O JIAJIOTy, ApryMEHTAIlisl [UIaHy JIIKYBaHHS,
1o0y/I0Ba JOBIOTPUBAIMX JAOBIPYMX B3AEMHUH 13 MAIIEHTAMHU PI3HUX BIKOBHX IPYIT

Komanana B3aemoist

EdexTrBHa po0OOTa B CHCTEMI «ITIKap — ACHCTEHTY», KOOPIUHAIIIS 3 MEIHYHIM
[IEPCOHAJIOM Ta aJAMIHICTpAIli€r0

IIcuxonoriyna aganTUBHICTD

MotuBarist naieHTiB (0COOIMBO B AUTAYINA CTOMATONOTIT), CTPECOCTIHKICTh B
YMOBaX IHTEHCUBHOTO HaBAHTAXXEHHS, BMIHHS BECTH MIEPETOBOPH

[Ipodeciiina cymITiHHICTB

BinnoBiganbpHICTh 32 SKICTh MPOLIEAYP, MyHKTYAIBHICTh, Opi€HTAIlis Ha
KIHIIEBUH pe3ysIbTaT JIKyBaHHS

TaGmuns 2

IIpodeciiinmnii npodins Jikapsi-cromarosora (3a JaHuMH aHadi3y pesrome Ha Work.ua)

Kareropis kommneTeHiii

XapakTepucTHKU (MIPOSIBU HABUYKH)

Kotiniuni HaBuuku (hard
skills)

Hocein pobotu 3 mudposoro giarnoctuxoro (KT, OIITT); BukopucTaHHS
OMePAIiTHOTO MIKPOCKOIA B €HIOIOHTIT; BeieHHsI (hOTOMPOTOKOIY

OcsiTa Ta PO3BUTOK po3BHTKY — BIIP)

HasBHicTb ceprudikatiB KypciB, BeOiHapiB (3axofiB OesnepepBHOro npodeciitHoro

M’ 1K1 HaBUYKHA
CTaKyBaHHSI

[TarieHTOOPiEHTOBAHICTh, EMIIATIS, CTPECOCTIHKICTh TOTOBHICTD JI0 HABYAHHS Ta

Hudposi Ta MOBHI

HaBUYKH MEpeKax

BosoninHs aHITIHCHKOI0 MOBOKO, JIOCBIJT Y MEIMYHOMY MAapKETHHTY Ta COIiaIbHUX
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Tabmuus 3

Pe3yabraru 3icTaBiieHHsI 04iKyBaHb po00TOAaBLIB Ta NpogeciiiHuX KoMneTeHuii

JiKapiB-cTOMATOJIOTiB

Ne
3.11.

KuarouoBuii
ACIMEKT

Onuc

InTepnperanis pe3yabrartiB

1 OpienTariis
* |ua BITP

OO0uBi CTOPOHU MPUIIISIOTH 3HAYHY YBary
MOCTITHOMY BIOCKOHAJICHHIO 3HAHb. Kanmunaru
AKTHUBHO TTITBEP/PKYIOTH CBOKO KBaITi(iKaIlifo,
3a3HAYAIOUN B PE3IOME MPOXOKCHHS
CHeIiaTi30BaHuX KypCiB, y4acThb Yy porpamax
BI1P Ta roTOBHICTB 0 CTA)KyBaHHS

JleMOHCTpY€ BHCOKHI PiBEHB KYJABTYPH
HaBYAHHS B IPOQecitHOMY cepeJOBUINI

) BianosigHicTh

Haii6inpIre criiBmagiHHsS MiXK OYIKyBaHHAMH
pOOOTOABIIIB Ta KOMIETEHTHOCTAMHU
CTOMATOJIOTIB CIIOCTEPIraeThCs B KIIIHIYHUX
HaBWYKax. BulbliicTe cTomMarosiorie

CB1I4uTh TIPO TE, IO JiKapi-
CTOMATOJIOTH IIPOTIOHYIOTh CaMe Ti

Ha IbOMY YBary B pe3loMe

hard skill : : :
ard skills BOJIOZIIIOTh CYYaCHUMHU METOAAMU JIKYBaHHS, |IOCIIYTH, Ha K1 3apa3 € MOMUT
TaKUM SIK poO0Ta 3 MIKPOCKOIIOM 41 aHai3
KT, Ha fKi € npsiMuii 3aUT poOOTOAABIIIB
. o Binpuricte OronomeHs MicTATh BAMOTY
Kornitusamit . . .
(())3 1B 110710 BeBHeHoro BonoAainHs [1K ta IIpodecionann gacTo HEAOOUIHIOIOTh
3. 5 LUE bposx cnenianizoBanumu MIC, npote suine II(PPOBI HABUYKH K KOHKYPCHTHY
. HEBEJIMKA YaCTHHA NIPETEH/ICHTIB aKICHTYIOTh | IepeBary B M
AR A - €BeJIMKa YaCTHHA IIPETeH 1e AKLEHTYIO epesary B pe3lomMe

JedinuT HaBUYOK
4. | komMaHHOT

JIulre MeHIIE TOJIOBUHU KAaHIUATIB
3raly¥0Th MPO BMIHHS MPAIFOBATH B KOMAaH/II,

Po3puB Mik BUMOTaMHU pUHKY Ta
CaMOIIPE3EHTAIII€10 KaHIU/IaTiB
CBITYUTH PO HEOOXITHICTH 3MIIIICHHSI
AKIIEHTIB Yy MIATOTOBII npodecioHaiB

B3a€MOJIIT TIOTIPYA BUCOKUH 3aITUT PUHKY 3 {HJIMBITyaIbHOT MAHiCTEPHOCT] HA
HAaBUYKHA MDKOCOOUCTICHOI Koomepariii
MosHa . . .
. . . Bka3ye Ha BHCOKY MOTHBAIIIIO JIIKapiB
KOMIIETEHIIIS [Ipono3wuiist 3HAHHS 1HO3eMHUX MOB 3 OOKY 4 Y 1 P
. . . 0 BI/IKOpI/ICTaHHH AHTJTIOMOBHHUX
5. |sx dakTop JIIKapiB-CTOMATOJIOTIB TIEPEBUIILYE BUMOTH . ey
.. o HAyKOBUX JDKEPEI, IO MiBUIIYE TXHIN
MIPOAKTUBHOI BaKaHCIH iy’ " .
- 3aralbHUM 1HTEJIEKTYaIbHUN KaIliTal
CaMOOCBITH
Hasuuku ocobuctoro OpeHIUHTY
MapkeTuHrona OCoOMUBICTIO CyYacHUX NPOQECIOHATIB € Ta CTBOPEHHS KOHTEHTY CTAaIOTh
6. |AKTHBHICTH JIOCBIZL y MEMYHOMY MapKeTHHTY Ta BEJCHHI | 10JaTKOBOIO [IEPEBATOI0, OCKUIBKA
" | 1K HOBA pohecifHUX CTOPIHOK Y COLIaIbHUX MOXYTb OyTH e(peKTHBHO BUKOPUCTaH1
KOMIIETEHIIIS Mepexax JUTSI TIPOCYBAHHSI KITIHIKY Ta 3a7Ty4eHHS

HOBHX MAII€HTIB

CTOMATOJIOTIYHOI JIOTIOMOTH B YMOBaX MiHJIUBOTO
PHHKOBOTO CEpPEIOBHIIIA.

KonduikT inTepecin

ABTOpPH IEKJIAPYIOTh, IO HE MAIOTh KOH(ITIKTY
IHTEpEeCIB CTOCOBHO JIaHOTO  JTOCIIKCHHSI,
30kpeMa (iHaHCOBOTO, OCOOMCTICHOTO Xapak-
TEpY, aBTOPCTBA YH 1HIIIOTO XapaKTepy, 10 Mir 01
BIUTMHYTHU Ha JIOCHIJDKEHHS Ta HOTO pe3yabTar,
MPEACTABIICH] Y Il CTaTTI.

®DiHaHCyBaHHS
JlocmipkeHHs mpoBoauiocs 6e3 (hiHaHCOBOT
M ITPUMKH.

JocTynHicTh 1aHUX
Pykonuc He Mae OB’ A3aHUX JAHUX.

BukopucTaAHHS IITYYHOIO iHTEJIEKTY
[Tig 9ac miaAroTOBKYM pyKOTIUCY aBTOPH BUKO-
PUCTOBYBaJIM MOJI€NIb IITYYHOTO 1HTEJIEKTY

Gemini 3.6 Flash Big Google BukirodHO 1151
JIHTBICTUYHOTO pearyBaHHs TEKCTY, BUTIPAB-
JICHHSI TPaMaTHYHUX MTOMHUJIOK Y BCiX po3aiiax
crarTi 6€3 3MiHH HOT0 3MICTy. YCi 3ampoIoHO-
BaHI TEKCTOB1 BHUIIPABJICHHS OylIW KPHUTHUYHO
nmeperisiHyTi Ta BepudikoBaHI aBTOPAMH.
Texuomorii LI He BUKOpHUCTOBYBaIUCS IS
300py, 00poOKM 4u iHTepHpeTalii pe3ynbra-
TiB JOCTIJUKEHHS Ta (OpMYBaHHS HAyKOBUX
BUCHOBKIB.

Buecok aBTOpiB

IOpiit Pi3HuK — aHasi3 HayKOBOi JITEpaTypH,
30ip Ta 00poOka JaHWX, HAMMCAaHHS CTarTi;
Ipuna Yyxpaii — i1es, METOJOJIOTIsI Ta JU3aiH
JIOCITIDKeHHSI, HAalTMCAHHS Ta pelaryBaHHS TEK-
cty crarti; CpiTnana Pi3Huk — 30ip, cuctema-
TH3aIlis Ta TepBMHHA 0O0poOKka manmx; borman
I'poMOBHK — KOHIENTYyaJi3allisl JTOCIIHKSHHS,
KPUTUYHUH MEPETIsi]] Ta OCTATOUHE pearyBaHHs;
TEKCTY PYKOTIHCY.
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OCOBJUBOCTITEMOITIOE3Y TA CYYACHI HAIIPSIMKH
ABLUJIITAOIL Y AITEU 3 TIEPUHATAJBHOIO ITATOJIOTI'IEIO

Jlucynens O. B., dinuk H. B.

THE FEATURES OF HEMOPOESYS AND MODERN APPROACH
OF ABILITATION IN PERINATAL PATHOLOGY CHILDREN

Oksana Lysunets, Natala Didyk

AHoTauis.

Axmyanvnicme. B Ykpaini cnocmepicaemvcs 3Haune 3p0CMants 3axX60PI06AHOCHT Ma 3MeHUIeH s KilbKoChi
OUmA4020 Hacenents. 3pocmac KinbKicms nepeoudcHo HapoOdICeHUx dimell Mma HOBOHAPOOIICEHUX 3 HUZLKOIO MACOT0
mina. Memoio cmammi € 02150 CyHaACHUX 3HAHb U000 NEPUHAMANLHOI NAMONI02ii ceped NPUUUH 3aX80PIO8AHOCHI,
a makodic cmpamezii abinimayii ma peabinimayii Ons. NIOMPUMKYU NOCMHAMATbHO2O po3sumkKy. Mamepianu ma
Mmemoou. Mu npogenu nowyx nimepamypu 6 oazax oanux PubMed/MEDLINE ma Google Scholar 3a xarouosumu
COBAMU  «NEPUHAMATLHA  NAMONO2ISY, «HOBOHAPOOICEHI», «2eMamonociunull iHoekcy, «adinimayisy. Mu
BOTUCHUNU PemPOCNEeKMUSHUL AHANI3 Pe3yTbmamie 3aeaIbHUX aHAani3ie KPosi HOBOHAPOOICCHUX MdA PO3PAXYEAIU
2eMamonoiymi inoexcu (netiKoyumapHuil IH0exc, CnigiOHOULeHHs Helimpodinie 00 impoyumie ma cnie8iOHOUIEHHS
Heumpo@inie 00 Monoyumis) 6i0N0EIOHO 00 OAHUX NPO NEPUHAMATILHY NAMOJI02TI0, 8PAXYEAIU KATHIUHI 0COONUBOCHLE
HoBOHAPOOJicenux. Pesynomamu ma 062060pennsn. Cepeone 3HaueHHs TEUKOYUMAapHo20 THOEKCY y 00CTIONCY8AHILL
epyni ckaano 0,12 [maxcumym (max) 0,13, minimym (min) 0,1] 3i cmanoapmuum eioxurenuam (SD) 0,01, y
xoumpoavniu epyni 0,13 [max 0,17, min 0,11], SD 0,016, U-xkpumepiti Manna—Yimui cmanosus 151,5 (p < 0,05).
Cepeone 3navents cnisBiOHOUIeHHS HeUMpoginie 00 MOHOYUmMI8 y 00Caionil epyni cmanosuno 3,77 [max 4,38, min
3,16/, SD 0,38, y konmponwniti epyni — 4,98 [max 5,8, min 4,25], SD 0,55, U-xkpumepin Manna—Yimni cmanoeus
677,0 (p <0,05). Cepeone snauenns cnisgionouients Heuimpo@inie 00 aimgpoyumis y 00CAIOHIl 2pYyni CIMAHOBULO
0,7 [max 0,86, min 0,53], SD 0,1, y xonmponwuiu epyni — 0,57 [max 0,61, min 0,54], SD 0,26, U-kpumepiti Manna—
Vimui cmanosus 805,0. Cmamucmuuno 3uauyujoi pisHuyi Mixce 3HAUEHHAMU CNIBGIOHOUleHHA Heumpoghinie 00
aiMpoyumis ne suseneHo y obox epynax. Panne empyuanns ma xenmonine € HeoOXiOHUMU Ma NAMOPI3ion02iuHO
006IPYHMOBAHUMU OIS NCUXOMOMOPHO20 PO3GUMKY Md pocnty Oimell 3 NePUHAMATbHOIO NAMOL02IEN.

Knrwowuosi cnosa: cemamonociuni indexcu, abinimayis, 0imu, nepuHAmMaibLHa namoio2is, peabinimayisi.

Abstract
Background.There is significant rising of morbidity rate and decreasing amount among children population
in Ukraine. The count of preterm and low body weight newborns steadily grows up too. The aim of article is to
review the current knowledge regarding the perynatal pathology among the reasons of morbidity and an abilitation-
rheabilitation strategy of postnatal development support. Materials and methods. We have conducted a literature
search on the PubMed/MEDLINE, Google Scholar databases with the keyword “perynatal pathology”, “newborns”,
“hemathogycal index”, “abilitation”. We have made retrospective analyses of the newborns result general blood
tests and calculated of hemathogycal index (leukocyte index, neutrophil-to-lymphocyte ratio and neutrophil-to-
monocyte ratio) according to data of perinatal patology and indicated the clinical features of newborns. Results
and discussion. The mean leukocyte index in the study group was 0.12 [maxmum (max) 0.13, minimum (min) 0.1]
with a standart deviation (SD) 0.01, while in the control group it was 0.13 [ max 0.17, min 0.11], SD 0.016, the
Mann-Whitney U-test result was 151.5 (p<0.05). The mean neutrophil-to-monocyte ratio in the study group was
3.77 [ max 4.38, min 3.16], SD 0.38, in the control group it was 4.98 [ max 5.8, min 4.25], SD 0.55; the Mann-
Whitney U-test result was 677.0 (p<0.05). The mean value of the neutrophil-to-lymphocyte ratio in the study group
was 0.7 [ max 0.86, min 0.53], SD 0.1, in the control group it was 0.57 [ max 0.61, min 0.54], SD 0.26, the Mann-
Whitney U-test result was 805.0. There was no statistically significant difference between the value of the neutrophil-
to-lymphocyte ratio in the both groups. Early intervention and handling are necessary and pathophysiologically
Justified for phycomotor development and grove up of perinal pathology children.

Key words: hemathogycal index, abilitation, children, perynatal pathology, rheabilitation.
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1. Beryn

CraH 310pOB’s HaCEJIEHHs € BaXXJIMBOIO CKJIa-
JIOBOIO OJ1aronosy s Ta po3BUTKy Kpairu. Cpo-
TOJICHHS IEMOHCTPYE TPUBOXHI TCHICHLIiI 3HH-
KEHHS I[I/IHaMlKI/I YHCETHHOCTI Ta TOKAa3HHUKIB
37I0POB’Sl AUTSAYOT MOMYJALIi: KUTBKICTh JITEH
0-17 poxkiB Bopomosx 2013-2022 pp 3HU3M-
nacst Bixg 7990,4 Tuc. y 2013 p. mo 6003,0 Tuc.
y 2022p. [11, 7, 9], a BiII ciuns 2022 p. mo
2024 poky — Ha 26%, y 3B’s3KY i3 BHMYILICHUM
NEPEeMILICHHSM Yepe3 BIHCHKOBI il Ta 3HHKEH-
HsAM HapomkyBaHocti [17, 18]. CtpiMko 30171b-
IIYEThCS YacTKa HAPOKCHHS MaJOBaroBHX Ta
HeoHomeHux aiTeit (5,8% mamoBaroBux i 5,2%
HeloHOIIeHnX HeMOoBIAT y 2018 pori mpotu
6,1% Ta 5,5%, BignmosigHo, y 2022 pomi.) [7].
3a manmmu Bexxnoseups T.A. Ta aBTopiB (2024)
y 3aKiaJax OXOPOHU 3J0POB’S 3 KUIBKICTIO
nosioriB Oinbie 1500 Ha pik YyacTKa HETOHOIIE-
HUX BiJI yCiX HOBOHapomkeHuXx ckiana 8,04%,
JOCTOBIPHO 3pociia cepeiHs KiTbKiCTh PO3JaiB
JMXAJIbHOI CHCTEMH, 110 BUHHUKAIOThH y MEpHUHA-
TanbHUK miepion, Ha 1000 HOBOHApPOIKEHUX —
114,9+£83,7 [19]. CniocTepiraerbesi TaKOXK 3pOC-
TaHHS 3aXBOPIOBAHOCTI cepell JAOHOLICHHX Ta
Heponomenux miteit: Big 130,1%o0 y 2018 p. mo
183,6%0 y 2022p. cepen MOHOIIEHUX HEMOB-
ast ta Big 818,3%0 no 841%o cepen HemoHoIIIE-
HUX, BiaNoBigHO [7]. B cTpykTypi 3axBOproBa-
HOCTI JIiTeHi NepIIOro poKy XHUTT YiIbHE MicLe
T0CIIa€ MATOJIOTisl [EPUHATAIBHOIO Tepioxy
(119,33 %0 y 2020porti Ta 140,37%o y 2023 pori
3 TeMIIoM npupocty +17,63%) Ta yposuKeHi aHo-
Mauii, nedopmartii Ta XpOMOCOMHI TOPYIICHHS
(Bix 36 09%0 10 50,65%0 BIPOMOBXK BKAa3aHOTO
Heploay 4acy, 3 TeMIoM npupocry +40,34%, 3Ha-
dyIIHiA IPUPICT IEMOHCTPYIOTE TAKOXK XBOPOOH
HepBoBoi cuctemu [20]. Takum YUMHOM, BATOMUM
00’ €KTUBHUM MPEIUKTOPOM OpraHi3allii HalaHHs
Jionomorn AITAM € cTaH (I3MIHOTO PO3BUTKY Ta
37I0POB’Sl HOBOHAPO/DKEHUX, OCKLIBKH 30epi-
raeThCsl TEHICHIIS JI0 3pOCTAHHS HApPOKEHHS
MaJIOBaroBHUx, HEJOHOIIEHNX Ta XBOPUX HEMOB-
it [21]. HiKapi NEepBUHHOI JIAaHKM 4YacTilie
3yCTpI4aoTh JITeH, 0 MalOTh HACIIAKK TepH-
HaJIBHOI MaToJIorii, Ta HOTpeGy}OTL JOIATKOBOT
OL[HKM CTaHy 310pOB’Sl, MEIMKO-COLIaIbHOTO
cynposozy. IIpore 3MIHIOIOTECS KOHLENTyalbHi
I XO/M 10 PO3BUTKY 1 HAJIAHHS MEAMYHOI 10TIO-
MOTH, TOMY MU TOBOPUMO TIPO MHUPOKE HABUAHHS
Ta 3aJIyYeHHs NIalieHTIB Y JIKyBalbHUI poLec,
10 BUMarae MouryKy nMpoCTUX Ta JI€BHX 1HCTPY-
MEHTIB JIiKyBaJIbHOTO Tipouecy [14].

OTxe, BUBUEGHHS OCOOMMBOCTEH mepediry
NMepUHATAIbHOT MNATONOrii Ta HapOUIyBaHHS
YaCTKM TapTUCUTIATUBHOCTI y MOJEI JIKap-
CBKOTO  CYNPOBOJAY JUTSYOr0 KOHTUHICHTY
Ha OCHOBI KIIIHIYHOTO JIOCBiJly € HarajibHOIO

npo0JIeMOI0 MEAUIIMHY JUTSYOTO BiKy Ta CKJIa-
JIOBOI0 HAIMISIly 3a AITHbMHM Ha eTami NepBUH-
HOI MeJUKO-caHiTapHOi nomomoru. Cucrem-
HICTh, MOCTIJOBHICTh Ta HACTYHHICTh TaKUX
3aX0/iB PETJIAMEHTY€EThCS, 30KpeMa, HaKa3oM
MiHIiCTepcTBa OXOpOHHU 3710poB’s Ne 1864 Bix
10.01.2026p «Ilpo nopsinok HaJaHHS MeAU4-
HOI JIONOMOT'H 3 KaTaMHECTUYHOTO clocTepe-
KCHHs1 32 HOBOHAPOJDKCHUMH Ta AITbMH BIKOM
0 4-X POKIB 13 IPYNH PU3UKY 3aTPUMKH PO3-
BUTKY Ta/a00 BUHUKHEHHS XPOHIYHOTO 3aXBO-
proBaHHs» [12], rpyHTYyIOUKCH Ha 3acajax paH-
HbOT'O BTpy4aHHs [3].

[lepuHaranbHa MATONIOTIS ACOLUIOETHCA 13
CTaHaMHU Ta 3aXBOPIOBAHHSAMH IEPUHATAIBHOTO
nepioay, TOMY >KOBTSHUIISI HEepiogy HOBOHApO-
JDKEHOCT] € BaKJIMBUM KIIIHIYHUM CHMIITOMOM,
mo notpedye Bepudikauii, BTpyyaHHs Ta CHO-
CTEpPEKEHHSI, OCKUIbKY BU3HAYAETHCS Y ONM3BKO
60% monomeHux ta 80% HEIOHOIICHUX JIITEH,
npudomy y 10% BunazkiB iCHye pU3uK HEBPOJIO-
TIYHUX YCKJIaHEHb, TOBTOPHUX TOCIHITaMi3aIii
[10]. I'inepOitipy6inemist Ta JKOBTAHULS — Baroma
KIIIHIKO-Ta00paTopHa O3HAKa, L0 XapakTepH-
3Y€ThCS PI3HUM CTIOJNOTTYHUM [IOXO/DKCHHSM Ta
MEXaHI3MUMHU PO3BUTKY, XapAaKTECPHUMHU 0CO0IH-
BOCTSAIMH, JIMHAMIKOIO BiJHOBIEHHS. Bakiuso,
mo6 nepedir OyB KOHTPOJIBOBAHUM, peadimiTa-
IiliHI 3aX0JM PO3MOYMHAIMCA BYACHO Ta OyiH
nieBumu [6].

OCKUJIbKY IaTOT€HETUYHO B OCHOBI PO3BUTKY
rinepOutipyOiHeMii JIEKNTH npomuec reMoJIizy
epUTPOLMTIB, 110 Ma€ 3HAYHUI BIUIMB Ha Qop-
MyBaHHS Ta NEPEOIr MepPHHATATLHOI 11aTONO-
rii, TOMy BHMBYCHHS JMHAMIKH 3MIH Ie€MOIOE3y
y HEMOBJISIT AACTh MOXJIUBICTD Bi/ICIIIKOBYBAaTH
peaKun ePUTPOLUTAPHOIO Ta JIIM(OLUTAPHO-
JICHKOLUTAPHOTO  POCTKA KPOBI Ta KOHTp-
OJIIOBaTU TMOCTHATAJIbHUN TEPIoA KHUTTSA JITeH
3 MEPHHATAIILHOIO MAaToJIOTIEr0. J{ieBUM 1HCTPY-
MEHTOM MOHITOPUHIY TI'€MOIOE3y MOXKE CTaTH
BU3HAUEHHs T€MaToJIOTTUYHUX 1HJEKCIB, SKi aco-
LIIOIOTBCS 13 QyHIAMEHTAIbHUME 1aTOrCHEeTH Y-
HUMH MEXaHI3MaMH: CH0TeIIalbHOK UChYHK-
LI€0 YM CH/OICHHO IHTOKCHKawiew [1, 15].
CyuacHi JiTeparypHi JaHl HEAOCTATHBO BH3HA-
4aKOTh [IOPOrOBi BIKOBI 0COOIMBOCTI IeMONOE3y
[13]. BuBdeHHsI OCOOIMBOCTEH IeMaToIOTTUHUX
1H/EKCIB y AiTel 3 BepH(]PIKOBAaHOIO HEOHATAIIb-
HOI0 JKOBTSIHMLICIO Ta CydacHUX peabaiira-
[IHHO-a0 LTI TAIMTHUX HAMPSMKIB € BaKIHBUM Ta
aKTyaJIbHUM MHUTAaHHSAM Cy4YacHOi HexiaTpU4HOi
HayKu. Memoro cmammi € y3arajJlbHEHHs JaHUX
(I)aXOBo'l' niTepaTypH L0710 poul TIepUHATAIb-
HOI 1aTOJOTii y CTPYKTYpi AUTA4OI 3aXBOPIOBA-
HOCTI i cTparerii abinitaniitHo-peabiiTamiifHux
3ax0/liB Ta BHU3HAYCHHS OCOONMBOCTEH Trema-
TOJIOTIYHUX IHAEKCIB y JiTell 3 HeoHaTaJIbHOI
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JKOBTAHHLCIO, SIK IHCTPYMCHTA IapTHCUIIATHB-
HOTO MOHITOPHHIY IEPioly HOBOHAPOMKCHOCTI
Ta TPYAHOTO BIKY JiTeH 3 OOTSHKEHUM IpeMop-
611HUM (poHOM.

2. Marepiauau Ta MeToaun

Jns mouryKy iH(oOpMariii Ta BUBYEHHS cydac-
HOTO NODIAAY Ha mpobnemy mnepebiry mepuHa-
TaJIbHOI MAToJNOrii Ta cy4acHi peabimiTauiiHO-
aOimiTauiiiHi  HampsMKH OyJ0 BHUKOPUCTAHO
0101110CEeMaHTUYHUN METOI, METOOU OIHMCOBOI
CTaTUCTUKU Ta CTAaTUCTUYHOI OOpOOKH HaHUX,
rpagiuHoro 300pakeHHs. OnparboBaHi HayKOBI
JpKepena B Takux 0azax nanux: Pub Med/Medline
Google Scholar. bynm 3actocoBaHi KIHOYOBI
CJIOBA: «IEpUHATAJIbHA TATOJOTis», «HOBOHAPO-
JDKEH1», «TreMaroJIoTidHI 1HAEKCH», «peabimiTa-
st Ta abumitamisy». Takoxk Oynu mpoaHanizoBaHi
KJIIHIKO-1a00paTopHi MOKa3HUKU 23 aiTel 3 Heo-
HATAJILHOKO JKOBTSHUIICIO, BEepU(DIKOBAHOIO Bif-
HOBiI[HO 1o Jlonaroky 3 10 VHi(piKOBaﬂoro KJIi-
HIYHOIO MPOTOKOJY CHELiali30BaHOl MeINIHOL
ZONIOMOTH «)KOBTAHUL HOBOHAPO/DKCHHUX AITEH»
(ocHoBHa rpymna). /o IToCHiKeHHsI y OCHOBHIM
IpyIli HE 3aTydaiucs AITH 3 MAJIOK Macolo Tija
oo Tepminy recraii (P05), nepequyacHo Hapo-
mkeni (P07), neiiini (Z38.3), HeMOBIsATa 3 HEO-
HATAJILHOIO >KOBTSHUIICI0 BHACIIJOK IHIIUX Ta
HEYTOYHEHUX [OMIKO/PKEHb KIIITHH TEYiHKH
(P59.2). Koutponbny rpymy (20) ckiamu IiTu
3 MATOJIOTI€I0 MEPUHATAIBHOTO Tepioay, 3TiAHO
3 ABCTpaliiCBKUMM CTaHJApTaMu KOJyBaHHS
11 MKX-10-AM ta AKMI, m1o #He acorirosa-
nacsl 3 renaro-LeNOIsPHAM Ta OlIiapHO-MiXy-
POBUM  YP&KCHHSM, MiIBUIICHUM TeMOJII30M
BHACII 10K 1301MyH13au11 no ABO uu pesyc-ak-
Topy Ta Ge3 akTHBHOI peakuii sananenms. Jlirn
OTPUMYBAIIN JIKYBAHHs y BIIAUICHHI [AaTOJIOIIT
HOBOHAPO/DKCHHX BIHHHMIBKOI MiCBKOT KTiHIY-
HOi JikapHi «LleHTp Marepi Ta puTHHWY». Bei
JOCHTIJKEHHs OyJId pO3MoYaTi Mmicis OTPUMAaHHS

[H(popmMoBaHOi 3ro/M GATHKIB MALlIEHTA HA yIaCTh
Y AOCIIJDKEHHI 3 JOTPUMaHHsAM I0JI0KeHb KoH-
BeHuii OOH npo mnpaBa autunu. Marepianau
JOCTIUKEHHST He cynepeyarb MDKHapOIHOMY
kogekcy MeanuHoi etuku (1983) ta 3akoHOmaB-
CTBy VYKpaiHHW, BIIIIOBIZAalOTH OCHOBHUM Oio-
eTUYHUM HOpMaM [ enbCciHehKoi Aeknapariii, npu-
HHATOL FeHepanLHom acambneero BcecBiTHBOT
MeauyHoi acomiamnii, Kousenmii Pagu €Bponu
npo mpasa JopuHM Ta Olomexuuuny (1977),
YUHHUM CTaHAapTaM Ja0opaTOpHUX JIOCIIi-
JUKeHb, 3arBeppkeHnXx MO3 Vkpainu. OcHOBHa
Ta KOHTPOJIbHA IPYIU (POPMYBAIUCh PAHIOMHO
BIZUIOBIJIHO /10 MOCTYIUICHHS! MALLEHTIB Ha CTa-
LiOHapHe JIiKyBaHHS. bBymo mpoanasizoBaHo
JlaHl aHTPOIIOMETPIi, CTAaTeBi Ta BIKOBI 0COOIH-
BOCTI HEMOBIIAT, PE3YJIbTaTH OLIIHKU 32 LIKAJIOKO
Armirap, IMHaMmiKy rinepouiipy6isemii, reMaroso-
IYHUX 1HJICKCIB, PO3PaxXOBAHKX 38 TaHUMH KJIi-
HIYHUX QHAII3IB KPOBI: JICHKOLMTAPHUH 1HJEKC
(JII) — criBBiAHOMIEHHS MK KUTBKICTIO HE3PLITUX
(Mononux) hopM i 3araabHOIO KITBKICTIO HEUTPO-
¢iniB; HeiTpodinbHO-TIMPOIHMTAPH KOEDILiEHT
(HJIK) — cmiBBimHOWIEHHS HEUTPODLIIB 10 JiM-
¢douuTiB, 1HAEKC CIIBBITHOIIEHHS HEUTpOQiIiB
ta monommtiB (ICHM) [2, 16]. g po3paxyHKy
cepenHiX apupMETUUHUX 3HAYCHb, CTAHJAPTHUX
BIZIXWJICHb BUKOPUCTOBYBQJIM METOIU OIMCOBOL
CTaTUCTUKU.

3. Pe3ysabTaT T2 00rOBOpEeHHS

OcHoBHy Tpymny ckiaiau 6 niB4atok (26%),
17 xnomuukiB (74%), koHTpoIbHY — 5 (25%)
niByatok ta 15 (75%) XJI0MYuKiB, BiIIOBITHO.

Cepenniii Bik rocmitanizaiii ckinas 4,8 nHIB
y OCHOBHIM rpyni Ta 12,3 aHi y KOHTPOJIbHIH
rpymi, IO CBIAYUTH MPO CBOEYACHICTH BHSIB-
JICHHS JKOBTSIHMIII, @ TaKOX HACTOPOXKEHICTh Ta
00i3HaHICTh CIMEHHHMX JiKapiB II0J0 €TioNo-
rii, marodizionorii HeOHaTaIbHOI KOBTSHUII Ta
3arpo3 ii 3arsbkHOro mnepediry. JluHamika macu

3 Xu.

OcHoBHa rpyna

B [TiB.

I'pyna nopiBHsAHHS

Puc. 1. 'engepHa cTpyKTYypa rpyn CliocTepesKeHHs!
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TiJIa HOBOHAPOJDKEHUX JIITEH IPOJIEMOHCTpyBaia
rmoyatkoBe (i3ionoriyHe 3HMKCHHS 3 TOJallb-
MM BiHOBJIEHHAM: Ha piBHI 190-280 1 (6,3% —
8,75%) Biag Macu Tijla MpU HAPOJKEHHI y OCHO-
BHIi Tpymi Ta Ha piBHI 180-310 r (5% — 9,8%)
y KOHTPOJIBbHIN TpyTi, BiIMOBIAHO.

Ominka 3a mKajaow Anrap y OCHOBHIN Tpymi
ckiangana Ha ¥ xpunmmai — 7,77 £0,42, Ha 5-11 XBU-
el — 8,69+ 0,471a7,9+0,31 128,9+0,31 6anis
y KOHTpPOJIBHIN Tpyti, BiInoBigHO. Bucoki 3Ha-
YeHHs Anrap BUKIIIOYAIOTh ac(iKCiio, SIK OCHO-
BHUI (pakTOp MaTodizioIoriyHuX 3pymeHb HI0/10
aKTHBAaIlll CHCTEMHOI 3aMaIbHOI peaKIlii y mepiosi
HOBOHAPO/IKEHOCTI Ta rinepoitipyoinemii.

Cepenne 3HaYeHHsS 3araJlbHOro OLTIpYyOiHY
y OCHOBHIW rpymi: 197,29 MkMmone/n [Makcu-
MajlbHe 3Ha4eHHs (max) 264,9, MiHimManbHE
3HayeHHs (min) 118], crangapTHee BiAXUICHHS
(SD) cknano 35,42 MKMOJIB/J1, @ y KOHTPOJIbHIM
rpyni BianosigHo 181,96 mxMonb/n [max 265,
min 136,32], SD 33,88 mkmonb/in, U-kpurepiit
Manna-Yitai gopisHioBaB 313,5, p<0,05,
3aCBIUy€ JIOCTOBIPHY PI3HHUIIO Yy TOKa3HU-
Kax rinepOutipyOiHeMii y JiTeli OCHOBHOI Ta
KOHTPOJIGHOI TPYyNH, OCKUIBKM I TpymH Oyiau

chopMoBaHI TakKUM YUHOM, MO0 y OCHOBHIM
rpyni JOMIHYBalIM MdITH, Y SKHX IKOBTSHHIISL
BUKJIMKaHAa HAJMIPHAM T'€MOJTi30M, a Y KOHTPOJIb-
HIM — JITH 13 )KOBTSIHUIIEIO 0€3 aKTUBHOI'O I'€MO-
T3y, 3 CYIMyTHHOO MIEPUHATAIILHOO TIATOJIOTIENO.

CepenHe 3HaYCHHS JEUKOIUTAPHOTO 1HIIEKCY
y ocHOBHi# rpymi: 0,12 [MakcumanbHe 3HaYCHHS
(max) 0,13, minimanbHe 3HadeHHs (min) 0,1],
craHzaptaee BigxwieHHs (SD) cxmamo 0,01,
ay KOHTpOJIleI/I rpymi Bixmosinxo 0,13 [max
0,17, min 0,11], SD 0,016, U-kpurepiii ManHa-
VYitHi nopisaroBaB 151,5, p<0,05. Cepenne 3Ha-
YEeHHSI CITiBB1IHOIICHHS HEUTPOQ1TiB 10 MOHOIH-
TIB y OCHOBHIM rpymi: 3,77 [max 4,38, min 3,16],
SD cknano 0,38, a y KOHTpOJNbHINA rpymi Bij-
moBigHO 4,98 [max 5,8, min 4,25], SD 0,55,
U-kputepiii ManHa-VYitHi ckinas 677,0, p<0,05,
110 CBiL[‘II/ITB PO CTATHUCTUYHO 3HAYYIIl Bij-
MIHHOCTI MK JBOMa TpyIaMu CIIOCTCPEIKCHHSI
IIOJ0 BEIWYUHA JICHKOLUTAPHOTO IHIEKCYy Ta
CHIBBIIHOIICHHS HEUTPO(DIIIB 10 MOHOIWTIB,
TOOTO Y KOHTPOJBHIN Ipymi OUTBII BUPAKEHOIO
€ peakKIlis JISWKOoImoe3y, 30KpeMa TpaHyJI0IUuTop-
HOTO POCTKA Ta TEHICHIIIs A0 30UIbIICHHS KiJlb-
KOCTI MOHOIIMTIB, 3JaTHUX IUIIXOM (aroruTo3y

8,8

8,6

8,4

O1-ma xB

8,2

7.8
7,6
74
7,2

OcHoBHa rpyna

B 5-Ta xB

KonTpoabna rpyna

Puc. 2. Oninka 3a mkaJjor Anrap Ha 1-if Ta 5-if XBWJIMHAX y OCHOBHIll Ta KOHTPOJIBHIN rpynmax

200
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185

180

175

170

OcHoBHa rpyna

KounTpoabHa rpyna

B3aransHuii 0inipy0in

Puc. 3. Cepenne 3na4eHHs1 3arajabHOro 0ijipy0iHy y 0CHOBHIli Ipyni Ta KOHTPOJIBbHIMH rpynax,
CTATUCTUYHO JA0CTOBipHa pi3Huus Ha piBHI p<0,05 3a nanumu BusHayeHHs U-kpurepiii ManHa-YiTHi

76 Modern Medicine, Pharmacy and Psychological Health. Issue 2(24). 2026



ISSN 2786-7153 (Print), ISSN 2786-7161 (Online)

IHyKyBaTH Cepell IHIIOro iMyHHY BIAIOBIAb
Ha CyKyNHICTh YMHHHUKIB [EPHHATAIBHOI Maro-
JIOTii y MOPIBHSHHI 3 JKOBTAHHIICIO HAMIPHOIO
reMoninisy 6e3 KIiHI4HO 3HAYYyIIOl CYMyTHBOI
narosorii [8]. OCKiNIbKY JCHKOLMTapHHUI IHACKC
3MiIHO 3 JITEPATYPHUMH JaHHMH KOPEIOE 3i
3pOCTaHHAM MapKepiB 3allajbHOI peakiii opra-
Hi3My [16], TO oTpuMaHi 3HA4YCHHs remaro-
JIOTTYHUX 1HICKCIB J03BOJSIOTH BiJCIIKOBY-
BaTU JUHAMIKy J1a0OpaTOpHUX IOKAa3HHUKIB Ha
TN 00TSHKEHOTO MpeMopOigHoro GoHy y miTeit
3 IEPUHATAIHLHOIO MATOJIOTIE0.

CepenHe 3HauCHHS HCI/ITpO(leIBHO -Mpory-
TapHOTo KoedilieHTa y 0CHOBHIHA rpymi: 0,7 [max
0,86, min 0,53], SD 0,1, a y KOHTpOJIBHI rpyri
BianosiaHo 0,57 [max 0,61, min 0,54], SD 0,26,
U-kputepiit Manna-YitHi nopisaioe 805,0, cra-
TUCTUYHO JIOCTOBIPHOI PI3HUII MK BEIMUMHAMHU
HEUTPOQLIbHO-IIMpOLUTAPHOTO  KOe(iLieHTa
HEMA€ MK OCHOBHOIO Ta KOHTPOJIBHOO TpyIoio,
1110 3aCBiA4y€e IIMOOKY CTANICTh Ta aJanTauiiiti
MOXJTMBOCTI KPOBOTBOPCHHS B YMOBaX IepH-
HaTaJbHOI MAaToJIOTil Ha eTami Mo3ayTpoOHOro
PO3BHTKY HOBOHAPOUKCHHX HEMOBIAT. OTxe,
BHSIBJICH] OCOOIMBOCTI JIGHKOIOE3Y Y HOBOHAPO-
JDKEHUX JiTe Ha T TepPHHATATILHOI naroJorii
BiOOpaXaroTh aJanTauiiiHl peakuii Mexymsp-
HOTO TeMOIoe3y Ha eTarli mo3ayTpoOHOT0 OHTO-
reHEe3y Ta XapaKTePU3YHTh Nepedir HeoHaTalb-
HOTO Tepioy AUTSYOTO BIKY.

Bapto 3a3Ha4uTH, 1O [epios HOBOHAPOKE-
HOCTI aCOLIFOETHCS 3 BEIMKOIO KUIBKICTIO TPaH-
3UTOPHUX CTaHIB, SKI MEXYIOTb 13 MpOsSBaMHU
[MaTOJIOTIYHUX CHMIITOMIB, 4aCTO € HECICIH-
¢iyHUMHU, TPOTe iXHI BIACTPOYEHI HACIIIKH
MOXYTh MaTH HECHPUSTIUBI HACIIIKU IS
(GI3UYHOTO Ta TMCHUXOMOTOPHOTO PO3BHUTKY
HOBOHAPOJDKEHUX HEMOBIAT. TOMY BaKJIMBO
3aCTOCOBYBATH HE JIMLIE IarHOCTHYHI Ta CKPH-
HIHIOBI IHCTPYMEHTH Y _MEJUYHOMY CYIPOBOAI
HOBOHAPOJDKEHUX MAITeH, a TaKoX CIiJI Kepy-
BATHCS NPUHLUIAMH PAHHEOTO BTPYYaHHs Ta
IMPOKO BIPOBAJIKYBATH TEXHOJIOT'1i BUXOLKY-
BaHHA JAiTell 3 NEpPUHATAIBHOIO MAaTOJIOTIENO.
CydacHuMH 3aco0aMu A0Sy Ta BHUXOIKY-
BaHHS HOBOHAPO)KEHUX, 1110 HAPOAMIUCS XBO-
puMu Ta/ab0 HETOHOIIEHUMH, € OXOPOHHI ali-
JiTamiiiHi 3aX0/ld, CKEpOBaHI HAa MIATPUMKY Ta
(dbopMyBaHHS CEHCOMOTOPHHX 3B’s3KiB. Tomy
XCHJUTIHT, fK CKJaJ0Ba PAaHHBOTO BTPYYaHHS
Ta TEXHOJOTrId aoOumitamii, HEOOXITHHH A
(opmyBanHs (i310IOTIYHUX PYXOBUX HATep-
HIB Ta MOCTYpaJbHOTO KOHTPOJ.[S] 3riaHo
3 MDKHAPOJHUMH KJITHIYHUMH PEKOMEH1allisIMU
European standards of care for newborn health:
Positioning support and comfort (EFCNI,
2018) miaTpumylode NO3UIIOHYBaHHS 3abes3-
nevye 5 KIIOYOBUX MPUHIIUIIB IPOrPECUBHOTO

[OCTYBAILHOIO  [ICHXOMOTOPHOTO  PO3BUTKY
JAMTHHU Ha NEPIIOMY DOLI KUTTS: 3IUHAHHI,
CTPUMYBAHHs, BHDPIBHIOBaHHS [0 CEpeIHIN
ainii, 360° nponpiouenTUBHUX CUTHAIIB, BiJb-
HUM pyX. [4]

CyyacHI METOOUKH XEHIJIIHTY € He3aMiH-
HUMU Ta JOCTyHHHMH 3acobamu alimitamii
JiTel Ha MEepUIOMY POl XHUTTSA Ta MOIepepKa-
I0Th HECHPUATINBI HACTIAKAMU MEPUHATAIBHOI
[aroJiorii: TpHUBaIUM mepedir 3aXBOPIOBAHb,
3aTPUMKY (DI3HYHOTO Ta ICHXOMOTOPHOIO PO3-
BUTKY, (DYHKII1IOHAJIHY HECIIPOMOXKHICTh y Maid-
OyTHBPOMY, HAaBAaHTAXXCHHS HA CHCTEMY OXOPOHH
37I0pOB’S Ta COLIAJBHOTO 3aXUCTY.

4. BucHoBku

1. CydacHi nemorpadiyai TEHACHIIi BUKIH-
KaloTh CTYpOOBaHICTH IMOZO ~ CTaHY 310POB’s
AMTAYOT  HOMYJSIMii Ta  BIAUIAJICHI  HACIIKH
3aXBOPIOBAHOCTI [IEPIOly HOBOHAPO/DKCHOCTI Ta
TPYAHOTO BIKY.

2.B crpykrypi mnepuHaTaJbHOI MaTOJOrii
YiJIbHE MICIIE IOCITa€ HEOHATAJIbHA YKOBTSIHUIA,
IO peaii3yeTbCs PI3HUMH €TiONOTTYHUMU YWH-
HUKaMH, IPOTe Mae OIHAKOBO 3arpo3jMBi Ta
IHBAJIN3YIOYl HACIIAKH, IO BHMArae IHib-
HOCTI Ta 0013HAHOCTI JIIKapiB MEPBUHHOI JTaHKH
Ta OaTbKiB HEMOBJIST.

3. Ilepion HOBOHAPOKEHOCTI AaCOIIIOETHCS
3 0COOMMBUMH 3araJIbHOKIIHIYHUMH Ta O010Xi-
MIYHAMH JIADOPATOPHUMH  [IOKAa3HUKAMH, IO
3ajexarb Bl BIKYy Ta HpeMOpOiTHOro (bOHy
HEMOBJIAT, Ta € BAXKJIUBOIO CKJII0BOIO U epeH-
UIHHO-/[IArHOCTHYHOTO TOLIYKY Ta Bepuikarii
HO30JIOTI{ Ha MEPLIOMY POI KUTTH.

4. IlocTHaranpHUil TE€MONOE3 YyTJIMBUN [0
aNbTepYIOYNX UYMHHHUKIB Ta pearye 3pOoCTaH-
HSM MOHOLIUTIB Ta IOJPAa3HEHHSAM TpaHyJIOLH-
TOPHOTO POCTKAa y BIANOBiJb HA NEpUHATAIbHY
[aToJIOTiIO.

5. CyyacHi OXOpOHHI TEXHOJOTIl XEHIJIHTY
HEMOBJIIT Ta PAaHHBOTO BTPYYaHHs MarOTh MaTo-
(hizionoriuHe OOIpyHTYBaHHs Ta YCHILIHE 3aCTO-
CyBaHHS Ha eTarax JiKyBaHHs, abiniTauii Ta pea-
OimiTamii qiTel 3 nepuHaTaIbHOIO MAaTOJIOTIE0.

IlepcneKTHBH MOAAJIBIIUX AOCTiIAKEHb BOA-
4aeMO y HACTYITHOMY BIIPOBA/UKCHHIO LU(pPOBHX
1HCTPYMEHTIB Bl,Z[CJIlIIKOByBaHHSI Ta KOHTPOJIIO
CTaHy 310pOB’s HEMOBIAT 3 [EPUHATAIBHOIO
TATOJIOTI€0  BIMOBIAHO [0 NApPTHCHIATHBHOIO
NPUHLIKIY CYYaCHOI MEAMYHOI JOIOMOTH. .

Iopsiku  (omuioHasibHO).  Bucinosmoemo
noAsKy BIHHMIEKOMY HallOHAIBHOMY MeInd-
HOMY YHIBEPCHTETY Ta KOICKTHBY BiILICHHS
1aToJIOr il HOBOHAPOKEHUX BIHHUILEKOT MICHKOT
quTa4oi JikapHi «LleHTp Marepi Ta AUTHHH» 32
HiATPUMKY Ta JOMOMOTY Y Oprasisauii Ta mpo-
BEJ/ICHHI CIIOCTEPEIKEHb.
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KonduiikT inTepeciB

ABTOpH JIEKIIAPYIOTh, 1[0 HE MAIOTHh KOH(ITIKTY
IHTEpECIB CTOCOBHO JTAHOTO JOCIIKEHHS, TOMY
gucii (piHAHCOBOTO, OCOOMCTICHOTO XapakTepy,
aBTOPCTBA YW IHIIOTO XapakTepy, 1o Mir Ou
BIUIMHYTH Ha JOCII/DKCHHS Ta HOTO pe3ylbrarH,
MpeCTaBJICHI B JaHIl CTATTI.

®dinaHCyBaHHA
Hocaimkenns npoBoauiocs 6e3 ¢inancoBoi
MiATPUMKH.

JocTynHicTh 1aHNX
Hani OynyTs Hamasi
3aITUTOM.

3a  00rpyTOBaHMM

BukopucTaHHs IITY4YHOrO iHTEJIEKTY

ABTtopu HlI[TBepI[)KYIOTB 10 HE BHUKOpHUC-
TOBYBaJIN TCXHOJ'IOI‘II I.HTy‘-IHOFO lHTeJIeKTy npu
CTBOPCHHI IIPE/CTABICHOT POOOTH, OKpiM rpaMa-
TiaHOi mepeBipku [https://languagetool.org/uk],
nepeknany [https://www.deepl.com/ru/translator],
O0(OpPMIJICHHSI CIHCKY BHUKOPHUCTAHUX JDKEpE
[https://www.grafiati.com/uk/].

Bnecox aBTOpiB

Jlucyneup O. B. — Kypauis IaHUX, Hamu-
CaHHsI, PELIEH3yBaHHS Ta pelaryBaHHs, BEJACHHS,
aIMIHICTPYBaHHS IPOEKTY.

Hinuk H. B. — koHienTyarmizarisi, METOIOJIOT 1S
JOCITIKEHHS, HAITMCAHHS — TIOYaTKOBUH MPOEKT.
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HUO®POBA TPAHC®OPMAIIISI OXOPOHU 31JOPOB’Sl YKPAIHU
TA IUPPOBI HABUYKH MEJINYHUX IMPALIIBHUKIB:
BUKJIMKH BOEHHOI'O HACY TA KPOKMU 10 €C

domina €. B.

DIGITAL TRANSFORMATION OF UKRAINIAN HEALTHCARE
AND DIGITAL SKILLS OF MEDICAL PROFESSIONALS:
WARTIME CHALLENGES AND STEPS TOWARDS THE EU

Yelizaveta Fomina

AHoTanuis

Vrpaincorka meduyuna cb0200Hi npoxooums Kitbka eruKux 3min: 6i00y8aemvcs nepexio Ha e1eKmpoHHi cepsi-
CU, HAYIOHANbHA 2aNY3b OXOPOHU 300P08 ' MPAHCHOPMYEMbCA 05 inmezpayii @ c6poneticokuli Yu@dposuti npocmip
ma npayroe 8 ymosax gitinu. Ha ghpponmi ma nobauzy Hb020 yugposi incmpymenmu 4acmo € €OUHUM Cnocooom He
3a2youmu nayieHma Misxe 1aHKamMu 00nomocu, 600OHOUAC YLIICHOI KapmMuHu mo2o, HACKIIbKU 2a1y3b I Kaopu 20mosi
0o makozo pisna yughposizayii, noxu wo nemace. Ilumannam wmyunozo inmenexmy 6 meouyuni satimacmocs E.
Topol, enposadicenns enekmpornux meouunux zanucie y aikapuax CILIA oocnioaxcyioms A. Holmgren ma tioeo
CnigasmMopuU, a MemoouKy OYiHKU YUPposux Hasuwox Haceirenus zaoae inoexc DESI €gponeiicvkoi Kowmicii. Ce-
peo ykpaincvkux agmopis sapmo seadamu B.FO. bukosa ma B.B. Jlaniucbkoeo (enekmpouni 3acodu Haguanms), a
maxooic 1.€. Bynax i M.P. Mpyey (konmpons 3uans y meouuniti oceimi). ¥V 2024 poyi MO3 Vrpainu pazom 3 koman-
doro eHealth npeocmasuno Pamxy yughposoi komnemenmrocmi npayi6HuKa 0Xopouu 300pos s, npome NUMAHH
V320001CEHHS. YbO20 HAYIOHANBHO2O OOKYMEHMA 3 E6PONEUCHKUMU CIMAHOAPMAMYU. 6 YMOBAX GiliHU MA NOOANLULO20
GIOHOBIIEHHA 231 3ANUMACMbCA BIOKpUmum. Memoro docniodcerns € oyinka cmany, y skomy nepebysac yugposa
Mpanchopmayisi yKpaincoKoi Meouyunu, 20mosHocmi Kaopie 00 pobomu 3 yupposumu IHcmpymenmam ma Kpo-
Ki6, NOMPIOHUX N5 PO3EUMKY IXHIX HABUHOK 3 02NA0Y HA €6PONEUCLKL cmandapmu i peanii 60cHHo20 uacy. B ocnosi
Ppobomu — anarimudHUll 02150 Ma NOPIGHAHHA: posensaHymo nyonikayii 3 Nature Medicine ma Health Affairs (6asu
Scopus, Web of Science), ooxymenmu €eponeticoroi Komicii 3 yugposoi nonimuxu (Digital Europe, memoouka
DESI), Pamky MO3 Vkpainu 2024 poxy, 36im npoexmy USAID/UKAID «lliompumxa pegpopmu oxopoHu 300p08 sy
3a pesyniomamamu onumysearus y Kumomupcwoxii, Jlvsiscoxii ma Joneyvkitl 0b1acmsax, a maxkodic yKpaincovki ga-
X081 pobomu 3 meduunoi oceimu ma inghopmamuru. Ceimosa MeOUYUHAa Cb0200HI PyXaemuvcs 00 MICHOI 83a€MOOIT
KJLHIYHOL NPAKMUKU 3 MEXHOLO2IAMU WMYYHO20 THMENeKNY: 3MIHIOI0MbCsL NiOX00U 00 0ia2HOCMUKU, NPOZHO3Y PU-
3UKI8, KOHMPONIO CMAHY XPOHIUHUX nayienmis, a y kpainax OECP uacmka aikapens 3 yinkom @QyHKYIOHATbHUMU
ENIeKMPOHHUMU MEOUUHUMU 3anucamu 3pocmae. B Yxpaini yughposisayia eanysi Habpara obepmis came uepes 6i-
UnYy, ane 3a38uyatl YAUpacmscsl y 1o0CcoKutl pakmop: 3a oanumu pezionanvrozo onumyeanns DESI nuwe 44% me-
OUYHUX NPAYIBHUKIE MAIOMb KOMN TOMEPHI HadUuKU suwye 6a308020 piers, 35% — basosuil, 2 1% — Hudicue 6a308020.
Pamka yugposoi komnemenmuocmi 2024 poxy cmeopuia neputi HayioHaibhi 0ecKpunmopu, aie nompedoye 0ono-
BHEHHSL «BY3bKUMUY CReYiani3ayiamu ma pe2yisipHo2o nepeisioy, d OHOBIeHHs HABUAIbHUX NPO2PAM 8 MEOUUHUX
YVHigepcumemax — Kypcie 3 meouunoi inghopmamuxu ma pobomu 3 MIC i wimyunum inmenexmom — 3a1UMUAEMbCA
0Kpemolo Hegupiwenoio 3adaueio. Lughposa mpanchopmayis meduyunu 6 Yxpaini nadacme ouikysanuii egpexm
auwe 3a ymosu, wo ingppacmpykmypa eHealth, nopmamuena Pamxa ma 3micm meouunoi oceimu po3gueamumymo-
cs pasom, a niosuueHns Yugpoeoi epamomnocni nepcoHany € yM0o8oi0 peHmabenbHOCmi 0epica8HUX 8KIAOEHb
v yugpposizayiio. Ilepcnexkmueni kpoxku: dooamu 00 Pamku MoOyui 0ns oKpemux cneyiaibHocmell, 3anposaoumu
MoOeni be3nepepsHo2o Npogheciiinoco po3sumky y cgepi yugposoi meduyunu, a MOHIMOpUHe npopecy y3200umu
3 memooonocicio DESI.

Knouosi cnosa: yugpposa mpancopmayiss oxoponu 300po8’s, yuppoea KOMREMeHMHICMb MeOUYHUX
npayisnuxis, eHealth, meouuna oceima, DESI, menemeouyuna, wmyynuii inmenexm.

Abstract

Ukrainian medicine is undergoing major transformations: a shift to electronic services, integration into the
European digital space, and operation under wartime conditions. Near the front, digital tools are often the only way
to track a patient across care levels, yet no complete picture exists of how ready the sector and personnel are for this
level of digitalization. E. Topol addressed Al in medicine, A. Holmgren and colleagues electronic health records in
US hospitals, and the DESI index sets the methodology for assessing digital skills. V. Bykov and V. Lapinsky examined
electronic learning tools, 1. Bulakh and M. Mruga knowledge control in medical education. In 2024 the Ministry of
Health of Ukraine and eHealth presented the Digital Competence Framework for healthcare workers, yet aligning
it with European standards in wartime remains open. The study assesses digital transformation of Ukrainian
medicine, personnel readiness for digital tools, and steps needed to develop skills against European standards
and wartime realities, based on a review of Nature Medicine and Health Affairs, EU digital-policy documents, the
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2024 Framework, a USAID/UKAID survey from Zhytomyr, Lviv and Donetsk regions, and Ukrainian works on
medical education. Medicine worldwide moves toward integration of clinical practice with Al, while in Ukraine
digitalization accelerated because of the war but is constrained by the human factor: only 44% of healthcare
workers report above-basic computer skills, 35% basic, 21% below basic. The Framework needs specialty modules
and updates, curricula still lag. Transformation will succeed only if infrastructure, the Framework and education

develop together and align with DESI.

Key words: digital transformation of healthcare, digital competence of medical professionals, eHealth, medical

education, DESI, telemedicine, artificial intelligence.

1. Beryn

3a ocTaHHI JIeCITh POKIB MEIUIIMHA 3MIHH-
nmacs OurbIle, HIK 3a TOTEPEIHI MiBCTOJITTS.
IIpukiajsi 3aCTOCYHKH IITYYHOTO IHTEJICKTY
MaroTh BIPOBAUKCHHS Y KIIHIYHY MPAaKTHKY,
JiKapHI TMepexoAsTh Ha EJNeKTPOHHI MeIuYHi
3aIucH, TelIeMeIuIlMHa nepecTana OyTH eKkcrie-
PHMCHTOM 1 CTaJIa OBCSKACHHUM IHCTPYMCHTOM
[19]. lnst Vkpainu ui nporecu Hak/IaatoThes Ha
,Z[Bl Bakki oOctaBuHu. [lepmmii — pyx 10 €Bpo-
neiicekoro Coro3y: MOTpiOHO TOBOPUTH 3 €BPO-
MEeHCHPKUMHU KOJIETAaMH OJIHIEI0 MOBOIO CTaHAap-
TiB Ta MOKa3HUKIB. J[pyruii — moBHOMacITabHa
BiiiHa, sika TpuBae 3 2022 poky. Biiina 3HummIa
1H(bpaCprKTypy 0araTbOX MEIUYHUX 3aKIadiB
1 BOZHOYAC PI3KO MiABUILMIA OTPEOy y 1uppo-
BUX CepBicax: BOHH JI03BOJISIFOTH Ha/1aBaTH JIOTIO-
MOTY JUCTAHIIIMHO BHYTPIIIHIM MEPECEICHIIM,
namieHTam y npu@poHTOBUX TpOMajaX, JHOISIM,
SIK1 3aJIAITHIACS 06€3 CiIMEHHOTO niKapﬂ' 1151 Bpas-
JIUBICTb CHCTEMH OXOPOHH 3/I0POB’S B yMOBax
KOH(IIIKTY JOKJIATHO PO3MIATAETHCS 1 B MIXKHA-
ponHux myomkaiisx [7]. Ha mepetuni nux miHik
II0CTA€ OJ(HE NPAKTUYHE [UTAHHS — YU BMIIOTH
MC,Z[I/I‘{HI NPALIBHUKH KOPHCTYBATUCS 1H(bopMa—
LIHHUME IHCTPyMCHTaMH Ha TOMY DIBHI, SKHH
3apa3 BiJl HUX BUMAaraeThcs.

E. Topol y Nature Medicine onucye Mojenb,
y SKIH ITYYHUH IHTEJIEKT HE BUCTYMA€E 3aMi-
HOIO JIIKapsi, a IMJICHII0E€ HOro 3MaTHICTh MOMi-
YaTH PU3MKU W IHTEPIPETYBaTH MEAWYHI JaHi
[19]. A. Holmgren 13 KoJIeraMy Ha marepiajiax
aMEPUKAaHCBKOT CHCTEMH TTOKa3yIOTh, SIK JiKapHi
TMOCTYIIOBO PYXalOThCS BiZl MPOCTOi HASBHOCTI
€JIEKTPOHHHUX 3alUCiB JO iX TOBHOTO BHKO-
pucCTaHHs y KIIHIYHIA mpakruui [9]. Ha pisHi
nonituky  €Bporneiiceka Kowmicist depe3  mpo-
rpamy Digital Europe ¢inancye cminbHi 1ud-
POBI TOTY>KHOCTI, Y TOMY YHCHI JUIs OXOPOHHU
3nopoB’s [3], a iugexc DESI 3amae metomuky
BUMIipIOBaHHS ITUGPoBUX HaBUYOK [4]. [TuTanHs
0e3MeKr JTaHUX Y CHCTeMax PO3yMHOI OXOPOHH
3JI0pOB’sl HA OCHOBI [HTEepHETY peueii 00roBopro-
I0TbCsl y Oararbox OCTaHHIX myOumikauisx [10];
YIPABIIHCBKI aCIEKTH LU(POBI3aLii MEAMIHIX
3aknaAiB — y nporpami Harvard Medical School
[12]. VYzaranbHeHy KapTUHY TPCHAIB, BH3HA-
YeHb, CTaH,I[apTlB 1 3aKOHOJJaBUMX 3MiH IU(PPOBOL
oxopoHu 3110poB’st Ykpainu mae K.C. ManaxoB
[15]. B Ykpaini MeToau4Hi 3acaau eJIeKTPOHHUX

3ac00iB HAaBYAHHA Yy MEIUYHINA OCBITI JIOCIHI-
mxeno B.IO. bukoum 1 B.B. Jlamiacekum [2],
TeMaTHKa CTaHAapTHU30BAHOIO KOHTPOJIO 3HaHb
Yy MEIUIIMHI — OMUCY€EThes y poboTax 1.€. Bymax
ta M.P. Mpyru [1]. ¥ 2024 poui MO3 Ykpainu
pasom 3 komanor0 eHealth nmpeacrasuino Pamky
M(poBOT KOMIETEHTHOCTI TpaIliBHUKA OXO-
POHH 37I0pOB’Sl — MEPIINA HAI[IOHAIBHHUHN JTOKY-
MeHT Takoro poxay [17]. IlpuknaaHy OIiHKY
piBHsI 1IM(POBOT IPAMOTHOCTI MEIMKIB Y TPHOX
007acTsaX KpaiHu 3IIHCHUIM B MEXaX MPOEKTY
USAID/UKAID «IlinTpumka peopmMu 0OXOpOHH
3mopoB’si»  [20]. HeszanmexHe miaTBepIHKeHHS
MacmTady po3pHuBy B U(PPOBUX KOMIETEHTHOC-
TSAX KaJIpIB OXOPOHHU 37I0POB’S J1a€ W HEIIOAaBHE
JIOCITIDKEHHS, TIPUCBYEHE (popMaizaiii paMKu
IU(GPOBUX KOMIETEHTHOCTEH Ui MeAuYHOL
rany3i Ykpainu [21]. Ane Bce X Taku 3aHImae-
ThCSI BIAKPUTUM TUTAHHSA — SIK CaMe Il HaIlio-
HaJbHI JOKYMEHTH CITIBBITHOCSITHCS 3 €BPOTICH-
CBKMMHU CTaHJAPTaMU Ta SIK IX BIPOBAIKYBaTH
y KITIHIYHY TIPAaKTUKY B YMOBaX BIHHU Ta MOAAJb-
III0TO BiJTHOBJICHHS TaTy3i.

MeToro JOCIiIPKEHHS € OIlIHKA TOTO, Ha TKOMY
piBHI nepedyBae 1udposa TpanchopMmallisi ykpa-
THCHKOI MEIMIIMHU ChOTO/IHI, HACKUJIBKH KaJpHh
TOTOBI 710 poOOTH 3 U(PPOBUMHU ITHCTPYMEHTAMH
Ta SIK1 KPOKH MOTPIOH1 17151 pO3BUTKY TXHIX HaBHU-
YOK 3 OIVISITY Ha €EBPOIEHCHKI CTAaHAAPTH 1 BOEHHI1
peanii.

2. MarepiaJjiu Ta MmeToau

JlonaTkoBO /10 HaBEACHMX BHIIE Keped,
JUIS OLIIHKA Mi}KHapozmoro KOHTEKCTY e-health-
MOJITHKH Ta 6ap’€piB BIPOBaKCHHS HPPOBUX
TEXHOJIOT1H y MEAHIINHI 3a/Iy4CHO CHCTeMaTH Y-
HUM OIS TIOJIITHK 1 TpakTUK e-health B €Bpormi
[16] Tta koHumentyanbHy paMkKy NASSS s
aHaJli3y HeCTaOUIBPHOTO BIPOBAKEHHS TEXHO-
JIOT1¥ OXOpOHHU 37A0pOB’s [8], a 17151 MOPIBHAHHS
MiIXOIB 0 BUMIPIOBaHHSI HU(PPOBUX KOMIIE-
TEHTHOCTEH MEIWYHUX KaJpiB — CHUCTEeMaThuy-
HUI OTJIsi]T KOMIIETEHTHOCTEH cepell MEIUUYHUX
npamiBHUKIB [ 14] 1 omisa10BY mparito moa0 nud-
POBUX KOMIIETEHTHOCTEH ISl TPAIlIBHUKIB TIEep-
BUHHOI JTaHku [11].

Po6ora moOymoBana 3a CTPYKTYpOIO aHa-
JITHYHOTO oOmIsiny. BukopucrtaHo cucteMHHI
1 IOPIBHSUTHHUI aHalli3, y3arajabHEHHs HayKOBOI
miteparypu 3 nudpoBoi TpanchopMmaliii OXOpOHU
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3710pOB’Sl Ta KOHTEHT-aHaJIi3 HOPMaTUBHUX JIOKY-
MEHTIB. Y po0oTi 3ajisHi: myOmnikamii y BUIaH-
HSX, K1 BXOIATH 10 Scopus Ta Web of Science
(Nature Medicine, Health Affairs, Frontiers in
Public Health); nokymentu €Bponeiicskoi Komi-
cii 3 uu¢pposoi momituku (mporpama Digital
Europe, meromuka DESI) [3, 4]; nHopmaruBHi
aktt MO3 Ykpainu, 30kpema Pamka HH(prBOl
KOMIICTCHTHOCTI IIPAaliBHAKA OXOPOHH 3110POB’sl
2024 poky [17]; 3BiT mpoekty USAID/UKAID
«IlinTpumka pedopmMu OXOpOHH 370POB’S» 3a
pe3ynbTaraMu ONuTyBaHHS Yy JKHTOMHPCHKIH,
JIbBiBCHKiH Ta JloHeLbKil 00macTax [20] yKpa-
fHCBKI (paxoBi myOmikamii 3 MeIMYHOI OCBITH
Ta iHpopmaruku [l, 2], a rtakox y3arajbHto-
BaJIbHI 1pali 3 1uuppoBoro 310pos’st Ykpaiuw,
310pOB’130epexkCHHs Ta UM(PPOBOI IPaMOTHOCTI
MEIUYHUX Ka,[[plB [15, 18, 21]. HamionanbHi
NPAKTHKA Y AOCIHI/DKCHHI 3ICTABISIIACS 3 €BPO-
ICHCHKUMH OPIEHTUPAMHU B MEXaX CTPYKTYpHO-
(GYHKL10OHATIBHOTO TiXOY.

Kpurepisimu Binbopy mxepen Oynu: my0iika-
uist He panime 2010 poky (3a BUHATKOM yHza-
MEHTAJIbHUX METO/IOJIOTIYHUX Mpallb); HAIBHICTb
peLeH3yBaHHs (mnst HaykoBHX cTarei) abo odi-
UiliHKUI CTaTyC AOKyMeHTa (JUIs HOPMAaTHMBHHX
aKTIB 1 3BITIB MDKHAPOJHUX OpraHisariii); rema-
TUYHA Hanencchb 710 unpoBoi Tpanchopmarii
OXOPOHH 310POB’sl, LK(PPOBOI KOMIIECTEHTHOCTI
MEIMYHUX Ka;[plB 260 CYMDKHHX IIUTaHb ME/INY-
HOT OCBITH i MOJITUKH. 3 aHAJI3y BUKIIOYAIUCS
JpKepena 6e3 Bepu(iKOBAHUX BHXITHUX JaHUX
(aBropu, pik, Buganus, DOI 3a HasBHOCTI),
a TaKo)X Marepiaiy, WO HE NPOHLIIN IIEPEeBIPKY
Ha BIAMOBIIHICTh 3asBJICHUM y HHUX Oi0miorpa-
(biYHUM TaHUM.

3. Pe3ysbTaT T2 00rOBOpEeHHS

Ilepur HDK NMEPEXOAUTH A0 aHAi3y IOTOY-
HOTO CTaHy TOTOBHOCTI KajpiB, BapTO OKpec-
JUTH CYTHICTB CaMoro SIBUINA €JIEKTPOHHOI 0X0-
poHu 370poB’s. TepMiH «eJleKTpOHHA OXOpOoHa
30pOB’sl» BUHHK JaBHO — JESAKi JOCIIIHUKH
OB’ S13yI0Th HOTO TMOSBY IIIe 3 poboTaMu axaje-
MikiB M.M. AmocoBa Ta B.M. I'mymikoBa, xoua
aKTUBHO B IPAKTUYHOMY BXKUTKY BiH yTBep-
JMBCS JIMILE HA MOYAaTKy HUHIIIHBOTO CTOJITTS;
ChOroH1 BijjoMo noHaj 50 mogiOHuX BU3HAYCHbD,
SIKI pOOJIAITH AKLEHT HA PI3HUX ACMEKTaX LbOro
spuia [S]. E-health posymiersest sk Bukopuc-
TaHHs  iH(OPMALIHO-KOMYHIKaUIHHIX Tex-
HOJIOTTH ISl TIOJIIIICHHS] OXOPOHH 3/10POB’4,
BKJIFOYHO 31 cI0cOOOM MUCIEHHS i opraHizarii
IIPOLIECIB y Taily3i Ta CyMl)KHI/IX chepax (Hayui,
OCBITI, TOCTIAHULBKIN I[IHHLHOCTI) 1 € He JuIIe
lH(I)OpMaI_III/IHO -TEJIEKOMYHIKaI[IHHOIO CHUCTe-
MOI0, a i CYKYyIIHICTIO OpraHiB yNpaBIiHH:, HOP-
MaTHBHO-IIPaBOBOi 0a3u, CTaHAAPTIB, KaJAPOBUX

pecypcis, 1H(bpaCprKTypH Ta CTparterii 3aiy-
YeHHs IHBecTHUid [S].  AmaparHo-mporpam-
HOI0 peaii3ali€lo IbOro MHOHATTA B YKpaiHi
€ ECO3: BinnosinHo 110 ctarTi 3 3aKkoHy YKpainu
«OCHOBH 3aKOHOJIaBCTBA YKpaiHU MPO OXOPOHY
300pOB’s», 1€  1H(OpMaliifHO-KOMYHiKaliiHa
cucTeMa, sika 3a0e3reuye aBTOMaTU3aIio 00Ky
MEIMYHUX MOCIYr Ta YHPABIIHHA METUYHOIO
iH}OpMaLi€r0 Yepe3 LEeHTpalbHy 0asy NaHuX
1 MEPEKY CICKTPOHHUX MEIUIHHX iHopma-
uiiaux cucrem (MIC), 00’eqHaHUX BIIKPUTHM
nporpamuuM inTepdeiicom (API) [5]. Texuiuna
apxitekrypa ECO3 noGynoBaHa sK JBOKOMIIO-
HEHTHA CHCTEMa: JiepKaBa BCTAHOBIIOE IIpa-
BWJIA, CTaHIAPTU Ta TapaHTye Oe3MeKy IeH-
TpasbHOI 0a3M JaHUX, TOAIL K Oi3HEC BiAMOBiae
3a HaJIaHHs CEPBICIB KIHLIEBUM KOPUCTyBayam —
narieHTam, JikapsM, ¢papmaneBTaM, KepiBHUKaM
3aKmaiiB [5]. 3a CBOEIO MPOITYCKHOK 3/IaTHICTIO
ECO3 € cucreMoro 3 HaIBUCOKUM HaBaHTaKEH-
HSM: Ha CHOTOZIHI BOHA 31aTHa 00pOOIATH 110
3500 3anuTiB Ha CEKyHAY, 1 € YHIBEpPCAJIbHUM
JUKEPEIIOM JIaHUX sK JUlsl (pIHAHCYBAHHs 3aKia-
AIB OXOPOHH 3/10pOB’sl, TaK i st OpMyBaHHs
HOJITHK npO(blnaKTHKI/I JKyBaHHS Ta peadinmi-
tauii [5]. g TexHomoriuna HOTy)KHlCTL iH}pa-
CTPYKTYpH, OIHAK, 1 popmye Toii camMuii po3puB,
sikuit dikeye onutysanHs DESI: cucrema 3narHa
00pO0IATH BEIMYE3HI 00CATH JAaHMX, aJle KOPHC-
TyBaui — MEIMYHI MPAI[IBHUKH — HE 3aBXKIH BCTHU-
raroTh 32 11 TEXHIYHUMH MOXJIUBOCTSMHU.

Po3puB Mik TEXHIYHOIO TOTOBHICTIO iH(pa-
CTPYKTYpHU Ta TOTOBHICTIO KaJpiB Ma€ IIe OAMH
BUMIp — YIpPaBIIHCHKHMHA. YcIiniHa unq)posa
TpaHchopmallist 3aKjiagy OXOPOHHU 3/10pOB’S HE
3BOJIUTHCS JIMIIE JIO BIIPOBAKEHHS TEXHOJOT1H:
BOHA BUMArae JIiIepcTBa, 3aTHOr0 B3sTH Ha cede
BIMOBINATBHICTh 33 3MIHH, BHTPHUMATH OIIip
1 00’elHaTH KOMaHJy HaBKOJIO CHUIBHOI METH
[6]. Hlﬂep y 1IbOMY KOHTEKCTI HE 0OOB’S3KOBO
HOCIH  (pOpMaNbHOT IOCaju — BAKIMBILINM
€ BMIHHS SIKICHO KOMYHIKyBaTH, 1100 MpPOIOHO-
BaHe OaueHHS 3HAXOAWIO BIATYK y KOJEKTHBI,
a He cupuiMaocs sk JupeKkTuBa 3ropu [6]. Came
Opak Takoro yrnpaBJiHCHKOTO CYNPOBOILY — a HE
aume Opak TeXHIYHMX HAaBHYOK — 4acTo MOsC-
HIOE, YoMy (OpPMaibHO BIPOBAKEHA TEXHOJO-
Tisl «3acTpArae» Ha PiBHI OKPEMOTO 3aKJaay 4u
HaBITh KpaiHU, IO Y3TOUKYETHCS 3 OMHMCAHOIO
Buiie pamkoro NASSS [8].

[udposa TpaHcdopmallis MEIULUMHE CbO-
TOJIHI — L€ BXKC HE TUIKHM PI3HOMAHITHI T'aJUKETH
abo IOKalbHA aBTOMATH3Allisl, SK 1€ Oyno 1ie
IIeKi.HBKa pokie ToMy. CbOrozaHi BizOyBaeTbest
3’€[HaHHA Yy CHUIBHMHA MpPOCTIp KIIHIYHHX,
praBJIlHCLKI/IX Ta JIOCIIJHULBKUX IPOLECIB.
VY 3raganiii crarti B Nature Medicine E. Topol
JIOBOJIUTH TPOCTY, ajle JdyKe BaXIJUBY Te3y:
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LITYYHUI IHTEICKT y MEULMHI HaliKpalue npa-
LIO€ TOI, KOJMU BIH HE 3aMIHIOE JIiKaps, a M-
CHJIIOE MOro — Jomomara€e MIBHJIIEC MOMITHUTH
AQHOMAJIII0, OI[IHUTH PHU3UK, MOOAYUTH 3aKOHO-
MIpHICTh B OTpuMaHux nanux [19]. Taka monenpb
BOJHOYAC 3a7a€ i piBEHb BUMOI' O MEIAUYHOIO
MpaLiBHUKA: JIIKap MOBUHEH HE MPOCTO HAaTHUC-
KaTH KHOIKH, a PO3YMITH, 110 CaMe MPOIOHYE
oMy cucTeMa — i Koy ii aHani3y He BapTo JI0Bi-
pATH 6€33aCTEPEKHO.

OnuH 3 MOKa30BUX 1HIUKATOPIB 3pLIOCTI — 11e
T€, HACKLIbKH MTOBHOLIHHO JIIKAPH1 BUKOPUCTOBY-
I0Th €JICKTPOHHI MennyHi 3anmucu. A. Holmgren
13 KoJleramu npoanaiizysaiu Tenaenuito y CILIA
H omucanu XapakTepHy JULH q)opManLHO 3arncu
PO3rOPHYTI MaiXke BCIOAM, alle MOBHE IX BHKO-
PUCTAaHHA y KIIHIYHIA NPAKTHI[ BiICTa€ BiX
TexHI4HO1 roToBHOCTI [9]. Cutyanis B YkpaiHi
6araro B yomy cxoxxa. EnekrponHa cucrema oxo-
ponu 310poB’s (ECO3) posropHynacs MBUAKO,
0a3oBuii (YHKLIOHAI IpPALOe, Ale HACKUIBKH
Cy4YacHHil JiKap MOXe BHKOPHCTATH i MOMKII-
BOCTI — 3aJIe)KUTh BiJl HOrO BIACHUX HABHYOK
1 SIKOCTI MiArOTOBKH; 3arajibHy KapTHHY TpEH-
JiB 1 3aKOHOJABYMX 3MiH HU(POBOI OXOPOHHU
3n10poB’s Ykpainu y3aranbHioe K. C. Manaxos
[15]. TlosicauTy, qoMy came q)opManLHe BIIPO-
Ba/DKCHHS TEXHOJIOTIl HE rapaHrye ii peasb-
HOTO BUKOPHCTAHHS, I0TIOMarae KOHLENTyaJlbHa
pamka NASSS: TexHoiorist Moxe OyTd oQiniiiHo
PO3rOpHyTa, aje «3acTpsraTiw» Ha PiBHI OKpe-
MOrO KOpHMCTyBa4a, OpraHisauii 4 CHCTeMH
4epe3 HecTady TOTOBHOCTI KapiB, OpraHisaniii-
HOI KyJIbTypH 200 HOPMAaTHBHOIO CynpoBoxy [8];
1Ie Y3rOMKy€eThes 13 curyariero HaBkono ECO3
B Ykpaini. Oxpemuii 010K mpodieM — 1ie 3aXUCT
JIaHAX, OCOOIMBO TaM, 1€ y CXeMy BKIJIIOYCHI
PO3yMHI €JIeKTPOHHI IPUCTPOI IHTEPHETY peyeit:
1 TeMa JIOKJIAJHO PO3IVISAAETHCS y Oararbox
Cy4acHHX ILOCJII,Z[)KGHHHX [10]

Ha piBHI NONITHYHUX PILIEHb OPIEHTHPOM
st Ykpainu € nudposuii kype €C. IIporpama
Digital Europe nepenfayae iHBeCTULi y ClIUIbHI
U(POBI MOTYKHOCTI — 30KpeMa U Uil OXOPOHHU
3,Z[OpOB’$I [3]. Inctpyment, sikum €C BuMiptoe
BJIACHUI nporpec uudposisauii, — ne IHACKC
DESI, mio ominioe, 30kpema, piBeHb HU(YPOBUX
HaBUYOK BCHOTO HACEJICHHS Ta OKPEMO Ipallto-
toyoro [4]. g yKkpaiHCbKOT MEIUIIMHY aJlanTa-
uiss DESI o ramy3eBux nmotped KopucHa oapasy
3 1BOX Ipu4HH. [010BHE — 11€ T€, 1110 3’ BISAETHCS
MOXJIUBICTh OLIHUTH MOTOYHUH cTaH nudpoBoi
IrPaMOTHOCTI MEIUKIB 32 TUMH CaMHUMHU KOM-
noHeHtamu, o My €C. A Takox, 1e gomnomMa-
ra€ TPUMATH HalllOHANBHI ITAHM un(bpomsauu
MEIMYHOI Taimy3l B OAHIA Mapagurmi 3 €Bpo-
NEHCHbKMMH — 1[0 BaXJIMBO y Cy4acHOMY IIpo-
neci eBpoiHTerpamii. YmpasiiHCbKa CTOpOHA

mudpoBoi Tpanchopmallii MEIJUUHUX 3aKJIATIB
OKPEMO PpO3INIAJAETECA TAaKOXK Yy Mporpamax
Harvard Medical School [12].

Ha namionanbHOMY piBHI BiJNPaBHOIO TOY-
Koo crana Pamka 1u@poBOi KOMIIETEHTHOCTI
IpaliBHUKAa OXOPOHHU 3/10pOB’s YKpaiHu, mpe-
3earoBaHa MO3 Vkpaiau i komangow eHealth
y 2024 poui [17]. e mepwa cnpoba 3i0paru
B OJHOMY IlOKYMeHTl Hallp uudpoBUX KoMIIe-
TEHTHOCTEW MEAMKA 3 OIUCOM PiBHIB BOJIOIIHHS
HUMH. 3a cTpykTyporo Pamka uudposoi KOM-
NETeHTHOCTI IpalliBHUKA OXOPOHH _3/10POB’s1
VYkpainu Oau3bKa 10 €BPOMEHCHKOT DlgCOmp
3a3HaueHl y Hil cdepu KOMIETEHTHOCTEH Ta
JIOTiKa CaMOOLIHIOBAHHS Jy’Ke MOAIOHI 1 Bmi3-
HaBaHi. CaM JTOKyMEHT TPsIMO 3BEPTAE yBary Ha
JAMHAMIYHICTb TEXHOJIOIIH: Y HbOMY 3a3HA4CHO,
10 JOLUIBHO «IepeadayaTu CKIaJ0By «BY3b-
KOi» crierianizanii abo mepiogMyHO OHOBIIIOBATH
KOMITOHEHTH Ta/abo ixHi geckpuntopm» [17]. Le
IPAKTHYHO BAXIIMBE 3aCTCPEKCHHS: LIBUIKICTH
[0SIBU HOBHX IHCTPYMEHTIB — BiJl TCHEPATUBHOTO
I no woBux tumiB loT-ceHcopiB — ABHO BHIIA
3a CTaHJApTHI IHTEPBAIM NEPErIsLy OCBITHIX
JIOKYMEHTIB, 110 JiIOTh ChOTOJIHI.

Ipuknajgny KapTHHY MOTOYHOTO PiBHS Lu¢-
pPOBOI I'PaMOTHOCTI MEJIUKIB Ja€ ONUTYBAaHHS
y Xuromupcokiit, JIbBiBChKili Ta JloHelbKiit
obnactsx y mexax mnpoekty USAID/UKAID
«IlinTpumka peopmMu OXOPOHHU 310POB’sI», MPO-
BeeHe 3a Meronukoro DESI. Hasiui pesynsrarn
CBIIL‘-IaTB po te, o 44% MeNYHHX HpaLllBHI/I-
KiB MalOTh PIBEHb BOJIOJIHHS KOMII IOTEPHOIO
TEXHIKOIO BHIe 0a30Boro, 35% 0a3oBwuii,
21% —mmxye 6azoBoro [20]. 3icraBHwMIA 32 MacIII-
TaboOM PO3pUB Yy I_II/I(prBI/IX KOMIIETEHTHOCTSIX
KaJIpiB OXOPOHH 310pOB’sl (iKCye il HEWIOaBHE
y3arajbHIOBAJIbHE JIOCIIPKEHHsSI HAIllOHAJIBHOT
pamKu HI/I(I)pOBI/IX KoMIIeTeHTHOCTed [21], mo
NiATBEP/UKY€E CTIAKICTB mpobiemu B yaci. Tooro,
OLIBII HIXK TTOJIOBHHA MEPCOHAITY Y AOCIIKEHUX
perioHax nepedyBae Ha 6a30BoMy a00 HHKYOMY
piBHI nudposoi rpamoTHOCTi. s 3BHUaiiHOTO
KOpPHCTyBa4a KOMIT'IOT€pa LbOTO JOCTaTHbO.
JJist MeAMYHOro NpauiBHUKA, JUIS SKOTO LIOJHS
notpi6Ho BHOcHTH jaHi 1o MIC, kopucryBarucs
TeJICMEIMYHAM CePBICOM, aHaIi3yBaTH Pe3yiib-
TaTU IHCTPYMEHTAJIBHUX OOCTEXEHb B €JIEKTPO-
HHOMY BHUIJISIZII — 1€ BXKE HE TOH piBEHb, SKHUM
notpibeH. SIKIO  MOpIBHIOBATH 3 BUMOTaMH
110 Hpoq)eciﬁHHx 1M(pPOBUX  KOMIICTEHTHOC-
Tell y €BPOMNEHCHKIi soriui [4], peabHa OuiHKa
Oyze wie crpuMaHimo. BapTo 3ayBaxuTH, 10
came MOHATTS 11 ppOBOI rPaMOTHOCTI B OXOPOHI
3/0pPOB’sl CIMPAEThCS HA LIMPILY KOHLEILIO
MEIUYHOI TPAMOTHOCTI, SIKA TMOEIHY€ BMIHHSA
npamioBaTi 3 iH(pOpMali€n, KOMYHIKAIo Ta
KpUTHYHE OLliHIOBaHHS JaHuX [18]. Mixknapoasi
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CHUCTEMATUYHI QuEhiv HiATBEPIKYIOTh, 110 umb-
pOBa KOMIICTCHTHICTb MEAMYHUX MPALiBHHUKIB
JMIIAETHCS PO3IUIMBYACTHM 1 MO-Pi3HOMY BUMI-
PIOBAaHMM KOHCTPYKTOM HAaBiThb Y PO3BHHEHHX
cUCTeMaX OXOPOHHU 370pOB’sl, @ €IUHOTO CTaH-
JAPTU30BAHOTO IHCTPYMEHTY OLUHIOBaHHS IOKH
o Hemae [14], 1 s np06neMa 0COOJIUBO TOCTPO
MI0CTA€ caMe JIsl PalliBHUKIB IEPBUHHOT JIAHKH,
ne 1uQpoBl HABUUKM HANpsMy BIUIMBAIOTh Ha
AKICTh 1 O€3MepepBHICTh HAJAaHHS JOMOMOTHU
[11]. 3Bigcu i BUILIMBAE MOTpeda y cremialib-
HOMY — Tpo(]eciiiHO OpiEHTOBAaHOMY — OCBIT-
HBOMY HaIpsiMi OBOJIOJIHHS IIM(POBUMHU HaABU-
YKaMU JUISL MEIUKIB.

Cran mudpoBoi MeANYHOI OCBITH B YKpaiHi
noku mo HepiBHoMipHuil. Kypen «Menuuna
iHpopmatuka» Ta «lHpopmauiliHi TexHOIO-
rii» y pi3HHX MEIUYHUX yHIBEepCHUTETaxX BiJIpi3-
HSIOTBCSL 32 CBOIM OOCSIOM, HaBaHTAKEHHSIM
1 MpakTUYHUM HarmoBHEHHsM. PoboTa 3 menuu-
HUMU iH(bopMauiﬁHHMH CUCTEMaMH K OKpeMUit
HAaBYAJIBHUIA MOJYJIb CHCTEMATHYHO HPHUCYTHS
JaneKko He CKpizb. lle He BHIIAQAKOBICTb, TOMY
o ECO3 y 3aranpHOHaL[OHAIBHOMY MacIuTali
oyaja NpALIOBATH JMIIC KUIbKa POKIB TOMY,
13HauHa YaCTUHA Cy4YaCHUX MPAKTUKYIOUHUX JIiKa-
piB 32 POKHM HAaBYaHHS y BUIIOMY MEIAUYHOMY
HAaBYAJIBHOMY 3aKJajl IPOCTO HE Maja Takoro
npeaMera. MeToanYHI MiAXO/H 10 eICKTPOHHUX
3ac00iB HABYAHHS y MEIMYHINA OCBITI PO3KpUBa-
10Th Y cBOix pobotax B. FO. bukos i B. B. Jlanin-
cbKuil [2], mpoOneMaTuKy OLiHIOBAaHHS 3HAHb —
I. €. Bynax i M. P. Mpyra [1]. Y3aranbHeHHS LIUX
mpamb J103BOJIsIE 3pOOUTH BUCHOBOK, OMU3BKHIA
JI0 TIPAKTHYHOTO BIAYYTTS Y Taiy3i: KOPOTKUMHU
TPEHIHraMHU Ta CeMiHapaMH, AKHX 3apa3 Oararo,
PO3PUB 3aKPUTU HEMOXIIUBO — IOTPIOCH Iepe-
IJISLJT CAMMX OCBITHIX CTaHJIApTiB.

SIKI10 3BECTH TpH IoNepenHi OJOKU pazoM,
BHUXOJIUTh, IO HalllOHAJIbHA LU(pPOBAa TpaHC-
(dopmallis MEIUIIMHNA CIIMPAETHCS HA TPU TOUKH
OTIOpH, 1 KO’KHA 3 HUX IOKH L0 NOTpedye CyTTe-
BOI'O JI0ONPALIOBAHHS. Iudpacrpykrypa — ECO3
Ta I0B’s3aHI CEPBICK PO3rOPHYTI, ajle CTabiiib-
HICTb po0OOTH, fKICTh OaHMX 1 KibepOesmeka
3aJMIIAIOTHCS MOCTIHHUMU 3aBJaHHAMU. Pamka
udpoBoi komrnereHTHOCTI 2024 poKy 3aKpUBaE
6a3oBuit piBeHB azne 06e3 MOAYIIB Isl OKPEMHX
crierjianbHoCTel  (ciMeiinuid jmikap, daxiseus
IHTEHCUBHOI Tepamii, QapMmaneBT, MpaliBHUK
TPOMAJICBKOTO  3/[0pOB’s) BOHA 3aTHIIAETHCS
sarajnbHOt0. Jlo Hei Tpeba e noxasart raiy-
3€BI PAMKH, 1 OJIOBHE — PETYJSIPHO X Meperis-
pary. Ilporpamu miarotoBku 1 GesnepepBHOIO
HpO(beCMHoro PO3BUTKY MEAMKIB MaroTh OyTH
IPHB’s3aH1 10 ACCKPHUIITOPiB PamKi Ta OuiHIOBa-
THUCSl Y TIOKa3HUKAX, CYMICHHX 3 €BPONEHCHKOIO
metozoioriero DESI. ¥V crenapii moBoeHHOTO

BITHOBJIEHHSI LM(poBa TpaHchopMallist BUKO-
HYBaTHMe€ 1€ OJHY BaXJIMBY (YHKIIIO — YacT-
KOBO KOMIIEHCYBaTH BTpaTy (i3WYHUX MEIHy-
HUX TOTYXHOCTEH y MOCTpaKAATUX perioHax
3a paxyHOK JMCTAHIIIIHOI JOMOMOTH, IO y3ro-
JOKYETBCS 13 Mi)KHapO,Z[HI/IM ILOCBi,[[OM BiJI0yI0BH
CHCTEM OXOPOHH 310pOB’st Iiciisk KOHIIKTIB [7],
1, 3HOBY )X TaKH, NEpPeKIaae OuIblIe BiAIOBI-
JJIBHOCTI Ha BIIACHI LU(POBI HABUYKK ME/HY-
HUX Ka/IpiB.

Coai 3a3HaudTH W OOMEXEHHS I[bOr0 JOCII-
JokeHHsl. [lo-miepiue, BOHO Mae Xapakrep aHaili-
TUYHOTO OIVISIALY, & HE NIEPBHHHOTO eMIIPHYHOIO
JIOCHIJDKEHHS ; HaBe;[em KuIbKicHI naHi (44% /
35% / 21%) noxonsTh 13 PerioHANbHOTO OIUTY-
BaHHs TPbOX obnacTeil 1 He € penpe3eHTaTHBHUMHU
JUIsL KpAiHU B LIJIOMY, X044 30iratoThCst 32 IOpsi/i-
KOM BEJINYMHH 3 Pe3yJIbTaTaMy IHIIKX HAL[IOHAIb-
HUX OLIHOK LH(POBOi KOMIETCHTHOCTI Men4-
HuX Kaapis [21]. ITo-apyre, ocKinbKH OLIBLIICTH
POAHAII30BAHMX MDKHAPOIHUX 1HCprMeHTlB
OLIIHIOBAaHHA LM(POBUX KOMIETEHTHOCTEH pPO3-
POOIISIIMCS VISl CUCTEM OXOPOHH 3110POB’Sl MHP-
HOTO Yacy, iXHs 3aCTOCOBHICTb 110 yMOB aKTHB-
HUX OOMOBUX il Ta MOBOEHHOTO BiJHOBIICHHS
norpedye OKpeMoi Bamigamii [11; 14]. ITo-tpere,
OPIBHSHHS yKkpaiHchKoi Pamku QPpPOBOI KOM-
HNETEHTHOCTI 3 €BPOIICHCHKOIO DigComp mae
NCPEBAKHO CTPYKTYPHHH, a HE eMIIpUYHUHA
XapakTep — KUIbKICHE 31CTaBJICHHS Pe3yJIbTaTiB 3a
o0oMa MOZIETISIMU TIOKHU 10 He mpoBoauitocs. Li
OOMEKEHHSI OKPECIIIOIOTh HANPSAMH IS TOJaJIb-
[IMX eMITIPUYHUX TOCIIKEHb.

4. BucHoBku

OTxe, nudposa TpaHchopMallisi BITYM3HIHOL
OXOPOHHU 3JI0POB’S HE 3BOAUTHCS 0 PO3TOPTAHHS
ECO3. Lie mapanenpHuii pO3BUTOK TPHOX HANps-
MiB — 1H(bpaCprKTypH HOpMATHBHOI PaMKi KoM-
ETCHTHOCTEH 1 3MICTy MEAMYHOI OCBITH. SIKILO
OJIHA 3 raiy3el BifcTae, eeKT BiJ JBOX IHIINX
3HWKYEThCS. EMIipuyHi aHi, HaBeJeHi y J10CIi-
JOKEHHI, IEMOHCTPYIOTh, 10 Halicnadmuii Hampsi-
MOK PO3BHTKY 3apa3 — 1€ CaMe JIFOICEKUH (aKTop,
00 TOHa/ MOJOBMHA MEAMKIB Y JOCHIHKYBaHUX
perioHax He Mae€ JIOCTaTHHOTO PIBHS IU(PPOBHUX
HABUYOK JUIsi MOBHOMIHHOT pobotn 3 ECO3 Ta
IHIIUMH IH(GPOBUMHU CcepBicaMu. 3 I[bOI0 MOXKHA
3p061/1T1/1 BHUCHOBOK JIJIs no;[anbmo'l' JiepKaBHO1
OJIITHKU Y IBOMY HAIPSMKY: [ABULLCHHS L1~
POBOi IPaMOTHOCTI MEIUYHOTO MEPCOHAITY — HE
KOCMCTHYHA 33/[a4a, & YMOBa PCHTA0CIBHOCTI
BCIX IHIIMX BKIAJCHb Y IH(POBI3ALIIO raiysi.
Y3ropkeHHs: PaMKK 1 METOZOJIOTTi MOHITOPHHIY
il IMIUIEMEHTALLI 3 EBPONCHCHKUMU OPIEHTHPAMK
(DigComp, DESI) JIOT1YHA YacTHHA CyYacHOTO
€BPOIHTErPALIHOTO Kypey. ¥ HacTylHHX pobo-
Tax BapToO JIETaJIbHIILIE ONPAIFOBATH OL[IHIOBAHHS
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1M(ppOBOI  KOMIETCHTHOCTI MEAMYHHMX IpALliB-
HUKIB 32 OKpEMHMHU (PyHKIIOHAIbHUMHU POJISIMU,
noOyayBaTu MoJenb Oe3nepepBHOro mpodeciii-
HOTO PO3BUTKY Ta HaBYaHHI y cdepi uuppoBoi
ME/IMLIMHY, @ TAKOXK JOCIIIUTH CKOHOMIYHY e(heK-
TUBHICTb IHBECTHLIN Y LM(POBI HABMUKH ME/IHY-
HOTO MePCOHATY Ta BIPOBA/DKCHHS X y ClieHAPI
MIOBOEHHOTO BIIHOBJICHHS HAIIO! KpaiHH.

KoHKpeTnsyroun HampsM  J00NpaLOBaHH
Pamku 1m¢ppoBoi KOMIIETEHTHOCTI 32 OKPEMUMH
CICLIAJBHOCTSMY, BapTO OKPECIUTH xo04a 0
OPI€HTOBHHH NEPENIK MPIOPUTCTHHX MOJYIIB.
st cimeiiHoro JiKaps 1ie, HacamIiepel, HaBu-
YK POOOTH 3 EJIEKTPOHHOIO MEIUYHOI0 KapT-
KOIO TAIli€EHTa Ta TeJIeMEIUYHUMHU KOHcynLTaui-
SIMH B YMOBAX OOMEKEHOTO 4acy npuiomy. s
(paxiBust IHTEHCHBHOI Tepaii — IHTErpaLlis JaHuX
MOHITOPUHTY XHUTT€BUX Noka3HUKiB y MIC Ta
mBHJKAa poboTa 3 HU(POBUMH HIPOTOKOJIAMHU
B CKCTPEHHX CHTYAllsX, 30KpeMa Ha eTanax esa-
Kyauu nopaneHux. Js hapmaneBra — wuppo-
BUI KOHTPOJIb B3a€MOJIT JIIKapChKUX 3ac00iB Ta
poboTa 3 eIEKTPOHHUMH pelenTaMu B yMOBaXx,
KOJIH HauieHT MOXE 3BEPTATUCA JIO ALTCKH BIJI-
JIaJIeHO B MICLiSL KOHCYIIbTaLi 3 nucapeM Host
paliBHAKA TPOMAJCBKOTO 310pPOB’Sl — aHalli-
TUYHI HABUYKU POOOTH 3 arperoBaHUMU JaHUMHU
ECO3 a5t emnifemionoriYHoro MOHITOPUHTY Ta
IIaHYBAHHS PECYpCiB Ha piBHI rpoma. Takuid
crieLiani3oBaHuil MAX1J y3TO/UKYETCS 3 BUCHO-
BKaMM MDKHAPOJHMX OIIIB NPO Te, IO y3a-
rajbHeH] IHCTPYMCHTH OL{IHIOBAHHS un(prBm
KOMIIETEHTHOCTI HEJOCTAaTHbO YYTJIMBI /O CIie-
nudikd OKpeMux npodeciiiHux poselt y menu-
uuHi [11; 14].

KounduiikT inTepeciB

ABTOpPHU I€KIAPYIOTh, 1110 HE MAIOTh KOH(ITIKTY
IHTEpECiB CTOCOBHO JAHOTO JAOCIIKEHHS, B TOMY
gucii (piHAHCOBOTO, OCOOMCTICHOTO XapakTepy,

aBTOPCTBA 4YM 1HIIOTO Xapakrepy, 1o Mir Ou
BIUIMHYTU Ha AOCIIDKCHHS Ta HOTO Pe3yJbTaTH,
IpEeACTaBJICHI B AaHIl CTATTI.

diHaHCyBaHHA
Jocnimxenns npoBoauiocs 6e3 (inancoBoi
HiATPUMKH.

JloCcTynHiCcTh JaHUX

Pykomuc He Mae moB’si3aHux gaHux. Jloci-
JOKCHHS € aHATITHYHUM OIJISIIOM, TOOYI0BaHUM
Ha OMyOJIKOBaHMX JDKEpeslaX Ta BIIKPUTHX 3Bi-
Tax, NepeiuYeHNX y CIIUCKY JITepaTypu.

BHUKOpHCTAaHHS IITY4YHOI'0 iHTEIEKTY

ITix yac miIroTOBKH PYyKOIHCY aBTOPOM OyIlo
BUKOPHUCTAHO 1HCTPYMEHT LITYYHOTO IHTEJIEKTY
Claude (Anthropic). [1II 3actocoByBascst Ha erarii
O(OPMIICHHSI CTATTI: JUIsl CTPYKTYPYBaHHSI TEKCTY
BIZUIOBIIHO /10 BUMOT XypHaity «Cy4acHa Me/TH-
nuHa, (apMamiss Ta ICUXOJOTIYHE 310pOB’S»
(po3moain Marepiany 3a po3aiiamu Introduction,
Material and Method, Results and Discussion,
Conclusions, odopmieHass 000B’s13k0BHX 0110~
KiB), @ TaKOX MJIsi TepeKaay aHoTamii cTarTi
3 yKpaiHChKOi MOBM Ha aHIIIiChKy. 1111 He Buko-
pHCTOBYBaBCs Julsl 300py 4 aHamisy [aHHX,
MOLIYKY 4M iA00pyY JiTeparypHuX JuKeped, hop-
MyJIIOBAHHS HAYKOBUX BHCHOBKIB a00 iHTeprpe-
Tawi pe3yJIsTaTiB J0CIIDKCHHS. ABTOP 0COOHCTO
TEPEBIPUB BiAMOBIIHICTE CTPYKTYPOBAHOTO TCK-
CTy Ta IepeKiajiy aHOTaLii 3MICTy OpHUIiHaiIb-
HOTO JociipkeHHst. Bukopucranus LI e Brum-
HYJIO Ha HayKOBI BUCHOBKH POOOTH.

Bnecox aBTOpiB

€nizaera OOMiHA: KOHLENTyal3aLlis, METO-
JIOJIOT'iA, (I)opMaHLHI/H/I aHami3, HOCIIIKEHHI,
nIucpbMO — OpI/IFIHaJIBHI/II/I IPOEKT, IMUCBMO —
peueH3yBaHHs Ta peaaryBaHHsL.
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