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MIEAR 3ABEPLIEHHA ROMNNEKCHOTD NIKYBAHNA NIKAPCOKUMK 3aC06aMIM TOPMONIE WiT F3anoan. i
ANDYIHOTO eYTHPEoIAHOrD RoaoaediunTHOrD 2004 ¥ JITERH, § TOMY WO ¥ HOBOHAPOAMENIN | HEMOBNAT, T4 J0-
pocnuy ocif monogaro giky. NpoTunokasanus. Bupasenwi rineprupens. ¥ pazi natenTHoro riNepTHpensy npo-
THROKAIAHD 33CTOCOBYBATH NIKAPCHRAI 3CI0 Y RO3aX, w0 nepesiyTh 150 MKT Aoy a noby. Y pasi agTonamuol
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METOIN GRoKkaan WHTeNopiGHoT 3anozm 3a Mnamepos), Tydeprynbos nerenie. Temopariskii glates. Tepnetndopm-
W AEpMATHT Jiopura fcunapom Jopunra - bpoka). Cnoci6 3acTocyBanHa Ta goau. Jlo3yRaHna 13 TPHEANICTE
FACTOCYBAHHA NiKAPCLROTD 233C0by AN NpodinakTRuHK 3axo0ie abo ANA NIKYBEAHHA 3aXBOPIBAHE WKTONDAIGHOT
3AN03M NIKA BIIHAYAE IMAUBIAYANbHO, TABRETRI NPMAMATH NICNA TAM T2 3ANUBATH AOCTATHROR KINBKICTH PIAKHK;
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HEMOBAATAM T2 AITAM BiKOM A0 3 pokie momHa aasary y noapibhesomy eurnagi. MoBiyki peasyii, Npw npo-
GINAKTHYHOMY 33CTOCYBARHI HOMWAY ¥ NALIEHTIEB OyN5-AKOTD BikY, & TAKO® NPW TEPANEBTHYHOMY 3ACTOCYBAHKI ¥
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Aawi =Pharmyxplorer Plus Sale Outs © TOB «Npokcima Piceps IHTepHewnns,
2024-2025+, Joctynki 3a noc https.//pharmxplorer.com.ua/

UA-Jod-01-2025-V1-Press. Ocranuiin nepernag 04.04, 2025,

i4 BERLIN-CHEMIE
MENARINI



3micT / Contents

bob6po B., PeaopeHko M., benrosa O.,
®eaopeHko C., PyaeHko A., Aicosa A.

MNcrxiyHe 3A0PO0B 1 AiTer AOLLKIABHOTO Biky

3 MOPYLUEHHSIMU MOBAEHHST .....vvvvvviviiviiiiininnnens 56

OrasA Aitepatypu

3aa0p0oxHA B.1., BuHHMK H.IT.,

Cepreea I.A., lloaaBaneHko A.T1.
CyyacHi eniaeMioAoriyHi OCOBAMBOCTI
KALUAKOKY TA MPOBAEMHI MATAHHS
BAKLMHOMPOPIACKTUKN LIET IHEeKUi .............. 64

bexerosa l.B., [opsivesa l.l1.,

Conaarosa O.B., LLapikaase O.B.
[acTpoe3odareanbHA PePAKKCHO XBOPOOO
y AITEN TA MIANITKIB: MYABTUPAKTOPHA MOAEAb
naroreHeay, KAiHiYHi OCOBAMBOCTI, GAKTOPU
PU3MKY TA CYHACHI CTPATErii BEAEHHS ........... 76

Aikapto, WO NPAKTUKYE

KabaHuesa A.B., lNaH4yeHko O.A.,

Larnpo H.[1., Ceparok LA,
KoMnAeKkcHa TpaBMA BiMHM B MIAAITKA:
AIQrHOCTMKA TA BIiAHOBAEHHS
(KAIHIYHU BUMGIAOK) v Q2

V. Bobro, M. Fedorenko, O. Bielova,
S. Fedorenko, L. Rudenko, L. Lisova
Mental health of preschool children
with speech disorders .........ooocccviiiviiinnn 56

Review of Literature

V.I. Zadorozhna, N.P. Vynnyk,
T.A. Serheieva, A.P. Podavalenko
Current epidemiology of pertussis
and problem issues of vaccine prophylaxis
of this Infection ..., 64

H.V. Beketova, I.P. Horiacheva,

O.V. Soldatova, O.V. Sharikadze
Gastroesophageal reflux disease in children
and adolescents: multifactorial model
of pathogenesis, clinical features, risk factors,
and modern management strategies.......... 76

Practicing Physician

A.V. Kabantseva, O.A. Panchenko,

N.P. Tsapro, I.A. Serdiuk
Complex war tfrauma in an adolescent:
diagnosis and rehabilitation
(CliNICAl CASE) vvvvvviiiiiiic i 92

6 3A0POB 1 AUTUHW, ISSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 20, N2 6, 2025



(LHopess,

OpwuriHaAbHi AocAiaXeHHs / Original Researches

UDC 618.17-008.8-055.25-(1-07):577.175.6+616.89-008 DOI: https://doi.org/10.22141/2224-0551.20.6.2025.1899
V.O. Dynnik’, O.O. Dynnik?, O.G. Verhoshanova’, H.O. Havenko’

State Institution “Institute for Children and Adolescents Health Care of the National Academy of Medical
Sciences of Ukraine ”, Kharkiv, Ukraine
’National Technical University “Kharkiv Polytechnic Institute “, Kharkiv, Ukraine

Nature of the relationship between adrenal
and sex hormones in case of menstrual
disorders in girls from a frontline city
depending on psychopathology

Abstract. Background. Given the increasing prevalence of mental health problems in the Ukrainian population of girls
affected by war, there is significant interest in understanding potential biological mechanisms, including the contribution
of sex hormones. The purpose was to clarify the patterns of relationships of adrenal and sex hormones in adolescent girls
with menstrual disorders in a front-line city, taking into account mental status. Materials and methods. In 2022—2024,
179 adolescent girls aged 11— 17 years with menstrual disorders were examined: 85 with abnormal uterine bleeding (AUB)
and 94 with oligomenorrhea (OM). The examination algorithm included determination of blood levels of testosterone
(1), estradiol (E,), cortisol (C), dehydroepiandrosterone sulfate (DHEA-S). The coefficients T/E,, T/C, C/DHEA-S
were calculated using untransformed, raw values of basal hormone levels. The diagnosis of psychopathology was made
based on the clinical picture at the time of examination meeting the ICD-10 criteria. Results. When comparing the
average levels of steroid hormones between patients with AUB and OM, it was found that the content of sex hormones
(testosterone, E,, T/E,) in girls with OM without manifestations of psychopathology was significantly higher than
in AUB (P < 0.04—0.002). In the presence of psychopathology, the reliability was maintained only in relation fo E,
(P < 0.04). Adrenal hormones (cortisol, DHEA-S, C/DHEA-S) did not have a significant difference between patients
with AUB and OM without manifestations of psychopathology. In mental disorders, the level of DHEA-S was significantly
higher in adolescents with OM (P < 0.02), and the ratio of C/DHEA-S was lower (P < 0.03) than in girls with AUB.
The formation of psychopathology against the background of war in adolescent girls with different types of menstrual
disorders occurs under the influence of specific changes in steroid hormones. AUB is characterized by an increase in
sex hormones (testosterone, E,), a decrease in cortisol and an increase in the ratio of C/DHEA-S. Psychopathology in
OM, on the contrary, is formed against the background of reduced levels of sex hormones, an increase in the protective
adrenal hormone DHEA-S and a decrease in the ratio of C/DHEA-S. All this may indicate that in girls with OM and
psychopathology, the adrenal system parameters demonstrate a more adequate response of the body to stress. Adolescents
with AUB are more maladapted, which may contribute to the transition of AUB to a recurrent form. Conclusions. The
implementation of the steroid hormone response to war stress in girls with opposite conditions (AUB and OM) occurs
differently depending on the type of disorder. In AUB and OM, opposite changes in sex hormones are noted, especially
against the background of psychopathological states. The concentration of adrenal hormones also differs significantly in
adolescents with AUB and OM. The general pattern of steroid hormones indicates a more adequate response to stress in
girls with OM.

Keywords: adolescent girls; menstrual disorders; abnormal uterine bleeding; oligomenorrhea; sex and adrenal
hormones; stress; war
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Introduction

Adolescence is a period of time between puberty and
psychophysical maturity, when endocrinological, metabo-
lic and somatic changes occur. It is a very vulnerable period,
especially for girls, because both sexual development and
the menstrual cycle disorders can occur at this period. The
spectrum of menstrual and related reproductive problems
varies from minor disorders to serious, life-threatening
diseases [1, 2]. On February 24, 2022, the lives of Ukrai-
nians changed dramatically. Russia began a full-scale war,
which had a very negative impact on the physical, mental,
and psychological health of children and adolescents. The
stressors of wartime life particularly affected citizens of the
left-bank part of the country. Armed conflicts affect more
than 1 in 10 children worldwide. Despite the fact that there
is a lot of literature on mental health, the consequences of
armed conflict for the physical health and development of
children have not been studied enough. The current litera-
ture supports the pervasive impact of war as a form of vio-
lence against children and a negative social determinant of
child health [3—5]. Many researchers report that ongoing
military aggression and political violence increase mental
health problems in children [6].

The consequences are both direct and indirect, involving
immediate and long-term harm. The direct consequences of
conflict include death, physical and psychological trauma,
and family displacement. Indirect effects are associated with
a wide range of factors, such as inadequate and unsafe living
conditions, environmental hazards, family separation, and
health risks associated with displacement [7]. Emotional
instability, stress responses, anxiety, and other psychologi-
cal symptoms have a profound impact on health and lead
to menstrual disorders. This, in turn, contributes to mental
and reproductive health disorders, cardiovascular and bone
diseases [§—10].

It is well known that stress plays an important etiolo-
gical role in many somatic and mental diseases [11]. The
implementation of stress loads occurs at the expense of
the hypothalamic-pituitary-adrenal and hypothalamic-
pituitary-ovarian systems. A normal menstrual cycle re-
quires the integrity of the hypothalamic-pituitary-gona-
dal axis, normal ovarian function, adequate endometrial
response to ovarian steroids, and appropriate adrenal and
thyroid function. The menstrual cycle is a vital indicator,
the normality of which predicts the general state of health
[12]. Knowledge of the duration and variations of the
menstrual cycle is necessary for a timely decision on the
need for therapeutic intervention. The characteristics of
the menstrual cycle are described in terms of frequency,
regularity, duration, and amount of menstrual discharge.
Results from multicenter studies indicate that menstrual
cycles in adolescents, despite variability in the first gyne-
cological year, usually range from 21 to 45 days, with the
5t percentile being 23 days and the 95" percentile being
90 days [13, 14]. The menstrual cycle involves a complex
interplay of hormones and requires the harmony of both
endogenous and environmental factors. However, in a
country where war is ongoing, menstrual problems have
become widespread in adolescent girls. The hypothala-
mic-pituitary-adrenal axis is one of the major systems in-

volved in stress responses and this system interacts with
ovarian hormones [15].

More studies are emerging on the interaction of adrenal
and sex hormones in stressful situations. It is emphasized
that the study of several hormones acting in concert may be
more fruitful than the study of individual ones and a better
indicator of the complex system represented by these hor-
mones [16].

The purpose of our study was to clarify the patterns of
relationships between adrenal and sex hormones in adoles-
cent girls with menstrual disorders in a front-line city, taking
into account mental status.

Materials and methods

179 adolescent girls aged 11—17 years with menstrual
cycle disorders were under observation: 85 with abnormal
uterine bleeding (AUB) and 94 with oligomenorrhea (OM).
All of them underwent inpatient treatment at the Depart-
ment of Pediatric Gynecology and Preservation of Re-
productive Potential of the SI “Institute for Children and
Adolescents Health Care of the NAMS of Ukraine” in
2022—2024. The examination algorithm included determi-
nation of testosterone (T), estradiol (E,), cortisol (C), de-
hydroepiandrosterone sulfate (DHEA-S) levels. Hormonal
studies were performed on an enzyme immunophotometer
Rayto RT-2100C (Germany) using kits from the Best Di-
agnostic company (Kyiv, Ukraine) and Astra Biotech (Ger-
many). The T/E,, T/C, C/DHEA-S coefficients were cal-
culated using untransformed, raw values.

All girls were examined by a psychiatrist, and the di-
agnosis of psychopathology was made on the basis of the
clinical picture meeting the ICD-10 criteria for neurotic
disorder (F48), anxiety disorder (F41.1), depressive dis-
order (F32), anxiety-depressive disorder (F41.2), and
somatoform-vegetative dysfunction (F45). The exclusion
criteria were manifest psychosis (organic/endogenous);
severe somatic disease in the decompensation stage; the
presence of a current organic disease of the central ner-
vous system, hallucinatory-delusional register disorders
at the time of examination; mental retardation (F70); oli-
gophrenic defect within the framework of childhood-type
schizophrenia (F20.5). The risk group is represented by
non-pathological reactions to stress in conditions of war
and combat.

Among girls with AUB against the background of the
war in the frontline city of Kharkiv, psychopathology was
detected in 53.4 %, in OM — in 47.5 %. Moreover, depres-
sive and anxiety-depressive states in AUB amounted to
26.0 %, and in OM they were registered much more often —
43.8 % (P < 0.01). The number of girls from the risk group
was 26.3 % among patients with OM and 11 % — with AUB
(P <0.02).

Statistical processing of the study results was carried out
by classical mathematical methods of variational statistics
using the statistical package Statgraphics Plus 5.0. Descrip-
tive characteristics are presented as mean (M), standard
deviation (SD), median (Me), or percentage (n (%)), with
percentages rounded to first decimal place. The relationship
between two signs was assessed using correlation analysis
with calculation of the Pearson coefficient. P-values below
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0.05 indicate statistically significant non-zero correlations
at the 95% confidence level. Student’s t-test, Wilcoxon-
Mann-Whitney, x* were used to compare the indicators.

The patients and their parents were informed about
participation in the study, its methods and gave their writ-
ten informed consent. This study was approved by the Bio-
ethics and Deontology Committee of the SI “Institute for
Children and Adolescents Health Care of the NAMS of
Ukraine”.

Results

Comparative analysis of hormonal background in AUB
(Table 1) depending on comorbid mental disorders revealed
that majority of average hormone levels did not differ signi-
ficantly, with the exception of E,. Its content significantly in-
creases in the presence of pathology from the mental sphere.

In patients with OM (Table 2), no significant difference
in the average blood levels of steroid hormones depending
on psychopathology was also found, except for E,. If in girls
with AUB and psychopathology the level of E, significantly
increased, then in OM it significantly decreased.

Due to the lack of significant differences between the
risk and other groups, we subsequently compared girls with
and without psychopathology.

The average levels of steroid hormones were compared
among patients AUB and OM, and it was found that the
content of sex hormones (T, E,, T/E,) in OM without mani-
festations of psychopathology was significantly higher than
in AUB (P <0.04—0.002). In the presence of psychopatho-
logy, the reliability was maintained only in relation to E,, its
concentration was lower than in AUB (P < 0.04), the ratio
of T/E,, on the contrary, significantly increased in patients
with OM (P < 0.04). Adrenal hormones (C, DHEA-S,
C/DHEA-S) did not have a significant difference in pa-
tients with AUB and OM without psychopathology. In men-
tal disorders, the level of DHEA-S was significantly higher

among adolescents with OM (P < 0.02), and the ratio of
C/DHEA-S was lower (P < 0.03) than in girls with AUB.
Individual analysis revealed that in girls with AUB and co-
morbid psychopathology, in relation to patients without
psychopathology, high values (above 75" percentile, Fig. 1)

%
35 33.3
30
25 20
20
15.4
3.8
AUB ' oM '
O Presence of psychopathology
I Absence of psychopathology

Figure 1. Percentage of girls with high testosterone
values taking into account psychopathology

%
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28.6
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2 1 17.9
20 -
15 1
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O AuB EHOM

Figure 2. Percentage of girls with high E, values
taking into account psychopathology

Table 1. Average values of adrenal and sex hormones in adolescent girls with AUB and with or without
psychopathology, M + SD, Me

Psychopathology
Hormones
Absent Risk group Present
1.34+0.82 1.33 + 0.90 176 + 1.48
T, nmol/l 133 1.38 127
E nmoll 0.31 £0.12 0.34 + 0.21 0.45 + 0.30*
2 0.29 0.26 0.34
. 4.53 +2.46 417 +2.91 6.39 + 6.84
T/E,, units 468 3.81 459
T/C. units 0.005 = 0.002 0.004 + 0.002 0.005 = 0.003
’ 0.005 0.003 0.004
C nmol 331.70 + 169.99 407.75 + 188.24 360.80 + 149.69
’ 309.5 369.85 343.6
6.16 + 4.12 4.81+1.55 5.33 + 3.15
DHEA-S, memol/ 5.62 4.93 4.73
. 91.05 + 80.15 97.91 + 58.99 96.80 + 70.76
C/DHEA-S, units 61.18 90.86 60.15

Note: * — statistical significance level P < 0.04 compared to the group without psychopathology.
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of testosterone significantly increased (P < 0.05), and those
within physiological values decreased (P < 0.008).

The percentage of girls with high E, values, like testo-
sterone, increased significantly in the presence of psychopa-
thology (P < 0.03; Fig. 2).

The number of girls with low cortisol values in psy-
chopathology significantly decreased (P < 0.04; Fig. 3).
DHEA-S content (Fig. 4) did not significantly differ in girls
without and with psychopathology, the same applies to the
C/DHEA-S ratio (Fig. 5).

With OM and psychopathology, unlike AUB, the per-
centage of adolescents with high levels of E, significantly
decreased (P < 0.008; Fig. 2). Concentrations of cortisol did
not have significant differences depending on the presence of
psychopathology (Fig. 3). The same situation was observed
in relation to the C/DHEA-S ratio. The level of DHEA-S
above 90" percentile in adolescents with OM significantly
increased with psychopathology (P < 0.05; Fig. 4).

Comparison of steroid hormones between patients with
AUB and OM made it possible to find that high testoste-
rone, E, values were significantly more often recorded in
OM patients without psychopathology (P < 0.002—0.04); in
OM with concomitant psychopathology, the number of girls
with high E, values significantly decreased (P < 0.006) in
relation to adolescents with AUB (Fig. 1, 2). Low DHEA-S
levels were more common in patients with AUB than OM,
and this was significant in girls without psychopathology
(P < 0.045). Increased DHEA-S values, on the contrary,
were more common in patients with OM and this was sig-
nificant in adolescents with psychopathology (P < 0.0001;
Fig. 4). The C/DHEA-S ratio in OM was more often re-
duced and significantly reduced in psychopathology com-
pared to patients with AUB (P < 0.0001). High C/DHEA-S
values are more common in patients with AUB (Fig. 5).

Given the close relationship between adrenal and sex
hormones, the correlations of these hormones in adoles-

% %
45 42.3 50 .
40 +— ] 45 -
1| 40
28 1] 28.9 28.6 31.4 35 33.3 34.6
o5 1| 30 1 261
25 +
20 20 -
15 +— 5T 15 | 143 -
10 38 53 129 10 1 38 '
o 5 —
0 — i - |
< 10" > 75" < 10" > 75" <1o" > 90" < 10" > 90"
percentile percentile percentile percentile percentile percentile percentile percentile
AUB oM AUB oM
O Presence of psychopathology O Presence of psychopathology
B Absence of psychopathology B Absence of psychopathology

Figure 3. Percentage of girls with different levels
of cortisol depending on psychopathology

Figure 4. Percentage of girls with different levels
of DHEA-S taking into account psychopathology

Table 2. Average values of adrenal and sex hormones in adolescent girls with OM and with or without
psychopathology, M = SD, Me

Psychopathology
Hormones
Absent Risk group Present
T nmol/l 2.43 = 1.21 2.24 +1.44 1.92 + 1.01
’ 2.7 2.35 1.63
E _ nmolll 0.54 £ 0.50 0.50 £ 0.45 0.33+0.17*
2 0.27 0.28 0.29
T/E. units 7.32 +4.83 8.37 £ 6.52 7.11+£4.69
2 71 6.77 6.15
. 0.008 = 0.005 0.006 = 0.005 0.006 = 0.004
T/C, units 0.005 0.006 0.005
C. nmol/l 400.19 + 188.52 448.67 + 259.86 351.40 + 126.25
’ 436.5 409.9 341.5
8.89 + 6.26 8.70 £5.18 8.95+6.43
DHEA-S, memol/ 6.45 6.35 6.28
. 66.69 + 61.11 61.19 + 34.84 62.91 + 53.64
C/DHEA-S, units 48.93 55.10 40.28

Note: * — statistical significance level P < 0.02 compared to the group without psychopathology.
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Figure 5. Percentage of patients with different
values of the C/DHEA-S ratio taking into account
psychopathology

cents with menstrual disorders were analyzed taking into ac-
count psychopathology.

Regardless of the type of menstrual disorders in the
absence of manifestations of mental sphere pathology, a
negative high correlation was observed between DHEA-S
and C/DHEA-S (for AUB: r = —0.70; P < 0.003 and for
OM: r = —0.53; P < 0.019). An even tighter relationship
was found in mental health disorders (for AUB: r = —0.71;
P < 0.0002 and for OM: r = —0.70; P < 0.0002). In AUB,
regardless of the presence of psychopathology, there was a
direct close relationship between DHEA-S and testosterone
(without psychopathology: r = 0.617; P < 0.006 and with
psychopathology: r = 0.813; P < 0.0000). In OM, such a re-
lationship was found only in the presence of psychopatho-
logical changes (r = 0.48; P < 0.019). That is, these two
hormones respond to stress together (associated reaction),
although in adulthood, the hypothalamic-pituitary-adrenal
and hypothalamic-pituitary-gonadal axes have a feedback
relationship [17]. In patients with OM without manifesta-
tions of mental pathology, a negative relationship was ob-
served between DHEA-S and E, (r=—0.61; P <0.005), and
in AUB, a direct relationship between testosterone and E,
(r=0.63; P <0.005). All this indicates that adrenal and sex
hormones participate in the realization of stress in girls with
menstrual disorders, both with and without manifestations
of psychopathology.

Discussion

The menstrual cycle is an indicator of health and a vital
sign from menarche to menopause [18]. In a cohort study
involving more than 80 thousand women, it was proven that
irregular menstruation is associated not only with an in-
creased risk of reproductive loss, but also with cardiovascu-
lar pathology [19].

Ovarian function is inextricably linked to almost all as-
pects of women’s health, including immune function, sleep
quality, mental health, bone health, cardiovascular system
and much more. Changes in biomarkers of ovarian function
affect the regularity of the menstrual cycle and the forma-
tion of psychopathological states [20]. When analyzing the

percentage of girls with different levels of steroid hormones,
it was found that in the presence of psychopathological
manifestations in patients with AUB compared to those who
did not have changes in mental status, the number of girls
with high testosterone (P < 0.05), E, (P < 0.03) values sig-
nificantly increases. According to some authors, high levels
of testosterone, cortisol, E, contribute to the formation of
depression [21]. However, low E, is also noted, which was
not recorded in patients without psychopathology. There
are reports that adolescents who had both increased and
decreased levels of sex hormones were more prone to the
appearance of depressive and anxiety symptoms. However,
these issues continue to be discussed [22, 23]. Cortisol, on
the contrary, significantly decreased (P < 0.04) and its low
values were found in almost a third of patients. High con-
centrations of DHEA-S, a protective hormone, in girls with
psychopathology compared to adolescents without mani-
festations of psychopathological deviations are reduced by
2 times. The ratio of C/DHEA-S, which best reflects the
activity of the hypothalamic-pituitary-adrenal axis, tends to
increase (by 2 times) and this can serve as a marker of mental
distress [24]. The formation of psychopathological changes
in girls with AUB against the background of military stress
occurs due to an increase in sex and a decrease in adrenal
hormones. Literature sources indicate that a violation of the
delicate balance that regulates the synthesis of DHEA-S can
lead to changes in the production of steroid hormones and
alterations in mental status [25].

In OM, as well as in AUB with disorders of the mental
sphere compared to girls without mental health problems,
there is a 1.2—1.3-fold increase in high concentrations of
testosterone and E, (P < 0.04). At the same time, a decrease
in low levels of E, is also noted (P < 0.008). Elevated corti-
sol values in girls with psychopathology decreased by more
than 3 times, and 31.4 % of adolescents had low levels. The
number of girls with low DHEA-S increased by 2.5 times,
but their proportion compared to patients with AUB was
significantly higher (P < 0.04) and was slightly less than a
third (26.1 %). If the level of DHEA-S above 75" percen-
tile had no significant differences between adolescents with
and without manifestations of mental pathology and was
recorded in almost half of the patients, then the propor-
tion of patients with psychopathology and DHEA-S con-
tent above 90™ percentile significantly decreased (P < 0.05).
Unlike girls with AUB, the C/DHEA-S ratio in most ado-
lescents with OM and psychopathology is significantly re-
duced (< 10™ percentile — 52.2 %). High figures for the
C/DHEA-S ratio were recorded in isolated cases.

Thus, it can be concluded that adrenal and sex hor-
mones participate in the implementation of stress in men-
strual cycle disorders and comorbid psychopathology, and
in girls with AUB and OM this happens differently. The
biological mechanisms by which the effect of stress interacts
with the reproductive endocrine environment, contributing
to the risk of depression, have not been studied sufficiently.
On the one hand, there is evidence that the level of E, in de-
pressive states is increased [21], on the other hand, data are
provided on the negative relationship between 17-f estradiol
in blood serum and the severity of depressive syndromes [26,
27]. It is believed that DHEA-S is a protective hormone —
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it provides neuroprotection and counteracts the harm-
ful long-term neurotoxic effects of cortisol [28]. However,
there are publications that high levels of DHEA-S and low
C/DHEA-S ratio contribute to the development of symp-
toms of post-traumatic stress disorder [29]. The increased
C/DHEA ratio observed under stress conditions suggests a
possible dissociation of the secretion of these hormones and
may be a marker of the formation of depression [25].

There are works suggesting that the appearance of de-
pressive and anxiety symptoms in girls of pubertal age is
mainly influenced by a change in sensitivity to hormone
fluctuations and there is individual variability in hormonal
reactions [29, 30].

Summing up the results of the study, it can be stated that
against the background of the war in Ukraine, the formation
of psychopathology in adolescents with AUB occurs more
often with high values of testosterone, E, and low cortisol.
DHEA-S tends to decrease, and the C/DHEA-S ratio to in-
crease, which may contribute to the formation of such psy-
chopathological conditions as depression. With OM, on the
contrary, high numbers of testosterone, E, are more charac-
teristic of girls without psychopathology. Low values of corti-
sol, as well as with AUB, increase. The level of DHEA-S, un-
like in girls with AUB, also increases with the appearance of
psychopathology, and the C/DHEA-S ratio almost does not
change in adolescents with and without psychopathology, and
in most of them its values are reduced (42.1 % with psycho-
pathology and 52.2 % without psychopathology). On the one
hand, this may indicate a more adaptive response to stress, on
the other hand, such a dissociation of hormones may contrib-
ute to the formation of post-traumatic stress disorder.

Accumulation of data on the complex relationships be-
tween stress and the endocrine system in adolescence will
contribute to the development of strategies to improve the
lives of girls, overcoming the difficulties of chronic stress,
hormonal imbalance as a result of the war, which has been
going on for fourth year.

Conclusions

1. Girls with menstrual disorders undergo significant
changes in the production of steroid hormones under the
influence of war. The release of adrenal and gonadal hor-
mones in response to the stress of living in a front-line city,
their relationship has a direct impact on the implementation
of a stressful situation and varies depending on the type of
disorder and the presence of comorbid psychopathology.

2. Comparison of the hormonal status of patients with
AUB and OM without psychopathology revealed that in pa-
tients with OM, sex hormones (testosterone, E,) responsible
for the implementation of stress loads were significantly
higher than in patients with AUB. In the presence of psy-
chopathological changes, cortisol, the ratio of T/E, and
T/C were higher in OM, and E, and the C/DHEA-S were
significantly lower than in OM. It can be assumed that girls
with OM were more adapted to stressful loads.

3. Relationship of hormones is of decisive importance
for the balance of the stress system. Regardless of the type of
menstrual disorders (AUB or OM) and the presence of co-
morbid psychopathology, a negative high correlation is found
between DHEA-S and C/DHEA-S (for AUB: r = —0.70...

—0.74; P < 0.0013—0.0002; for OM: r = —0.53... —0.70;
P <0.019—0.0002), a direct relationship between DHEA-S
and testosterone (for AUB: r = 0.62—0.81; P < 0.006—
0.0000; for OM: r = 0.48; P < 0.019), which confirms the
close link between adrenal and sex hormones involved in the
implementation of stressful loads.
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AunHik B.O.", AmnHik O.O.?, BepxotuaHosa O.I", faBeHko L O."

1Aep>KaBHA yCTAHOBA «IHCTUTYT OXOPOHM 3A0POB S AiTevi Ta nianiTkiB HAMH YkpaiHm» m. Xapkis, YkpaiHa
’HaLioHQAbHMY TEXHIYHK YHIBEPCUTET «XQPKIBCHKIM MOAITEXHIYHM IHCTUTYT», M. XQPKIB, YKpQiHQ

XapakTtep 3B’93KiB MidK HOAHUPKOBUMMU | CTAOTEBUMU FOPMOHAMMU
NPV NOPYLUEHHAX MEHCTPYCOAbLHOIO LIUKAY B AiBYAT
i3 NPUPPOHTOBOro MICTA 3AAEXHO BiA MCUXOMNATOAOTIT

Pe3iome. AktyambHicTh. 3 ormismy Ha 3poCTaHHs MOLIMpE-
HOCTi TNCUXiYHUX TPOOJIeM B YKPaiHCHKMX IiBUaT IIiJ BILIUBOM
BilfHM iCHY€ 3HAUHMI1 iHTEpeC 10 PO3yMiHHS MOTEHUIAHUX Oio-
JIOTIYHUX MEXaHi3MiB, 30Kpema poJii cTaTeBUX ropmoHis. Merta
JOCTI/KEHHS: BUBUMTU TATEPHU 3B’SI3KiB MiXK HaJHUPKOBUMU

i cTaTeBUMM FOPMOHAMU B JiBYAT-TIUTITKIB i3 po3/agaMu MeH-
CTPYQJIbHOTO LMKJIY Y NPpU(PPOHTOBOMY MiCTi 3 ypaxyBaHHSIM
ncuxivHoro crarycy. MaTepiaiau Ta meToam. Y nepion 2022—2024
pokiB obcTexeHo 179 aiBuar-mimniTKiB BikoM 11—17 pokiB i3 mno-
PYLIEHHSIMU MEHCTPYaJbHOTO LUKITY: 85 — 3 aHOMaJlbHUMU Mart-
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koBuUMU KpoBoteuaMu (AMK) ta 94 — 3 osiromeHopeeto (OM).
J1o anroputMy 00CTEXXKEHHSI BXOAMUJIO BU3HAYCHHSI PiBHIB B KPOBI
tecroctepony (T), ectpaniony (E,), koprusony (K), aerinpoeni-
anapoctepony cyinbbaty (JITEA-C). O6uncioBanu KoedilieH-
i T/E,, T/K, K/AT'EA-C, BUKOPUCTOBYIOUM HEINEPETBOPEHI,
HeoOpoOJIeHI 3HaUeHHsI 0a3aJIbHOTO PiBHS ropMoHiB. lcuxorma-
TOJIOTiIO AiarHOCTYBaJy Ha OCHOBI BiIMOBIZHOCTI KJIiHiYHOI Kap-
TUHU Ha MOMEHT o6cTexkeHHst Kputepism MKX-10. Pe3syasraTu.
[Ipu nopiBHSAHHI cepeaHiX PiBHIB CTEPOITHUX TOPMOHIB Y XBOPUX
3 AMK i OM 3’scyBaiocs, 110 BMiCT CTaTeBUX TOPMOHIB (TeCTO-
crepoH, E,, T/E,) y niBuat 3 OM 6e3 nposBiB ncuxomnaroJiorii 0ys
3HayHO BuIIMM, HixX pu AMK (P < 0,04—0,002). 3a HassBHOCTi
NICUXIYHMX TIPOGJIEM BipOTiAHiCTh 30epiranacs Tiibku mwono E,
(P < 0,04). YMict HamHUPKOBUX TOpMOHIB (koptuzon, [AT'EA-C,
K/OT'EA-C) He MaB cyTTeBOi pi3HuLi B mauieHTok 3 AMK i OM
0e3 nposiBiB ncuxomnatoJorii. [Tpu posnanax ncuxiyHoi cepu pi-
BeHb II'EA-C 6yB 3HauHO BUIMM y TimtiTkiB 3 OM (P < 0,02), a
criBBigHomeHHsT K/[AT'EA-C — Huxuum (P < 0,03), HixX y niByat
3 AMK. ®opmyBaHHSI IICMXONATOJOril Ha T/l BiiiHM B AiBYat-
MiAJITKIB i3 Pi3HUMM 32 TMIIOM MOPYILIEHHSIMU MEHCTPyaJbHOIL
dyHK1iT BinOyBaeTbcsl Min BIUIMBOM crieln(piuHUX 3MiH CTEpO-

imHux ropmoHiB. dnst AMK xapakTepHO MiIBMILEHHSI CTaTeBUX
FOPMOHIB (TeCTOCTEPOH, E,), 3HUKEHHSA KOPTU30IY i 301IbIIEHHS
cniBBinHoweHHs1 K/JATEA-C. Tlcuxonatonorisi npu OM, Ha-
BHaku, (OPMYETHCS HA T 3BHUXKEHHSI PiBHIB CTaTeBUX TOPMOHIB,
30iIbILIEHHS 3aXMCHOTO HagHUpKOBOro ropmony IIEA-C i 3meH-
meHHs koedimienTa K/AT'EA-C. Yce 11e MOXe CBIiTUNTH, 1110 B [i-
BuaT 3 OM i cuxomnaTosorielo MOKa3HUKM HATHUPKOBOI CUCTEMU
JIEMOHCTPYIOTh OiJIbIII aJeKBaTHY peakllilo OpraHi3amy Ha cTpec.
IimniTkn 3 AMK 6inbin ge3amantoBaHi, 110 MOXKe TTPU3BOIUTH 10
niepexony AMK B peunausyiouy ¢opmy. BucHoBku. Peanizaitis
BiIIOBiIi CTEpOiTHMX TOPMOHIB Ha CTpeC BiliHU B AiBYAT i3 MpO-
TUJICXKHUMU po3jiagaMu MeHcTpyaibHOl dyHKLii (AMK i OM)
BiIOYBAa€ThCS MO-Pi3HOMY 3aJIEXKHO Bim TUIy mopyiueHHs. [1pu
AMK i OM BigMiuaroThCsI IPOTHIIEXKHI 3MiHM CTATEBUX TOPMOHIB,
0COOJIMBO Ha TJIi ICUXOTATOJIOTIYHUX cTaHiB. KoHIeHTpaii Ha-
HUPKOBUX TOPMOHIB TaKOX CYTTEBO BilIPi3HSIOTHCS B MiUTITKIB 3
AMK i OM. 3araibHuil MaTepH CTEPOITHUX TOPMOHIB CBIIUUTH
IIpo OLJIBII aJeKBaTHY peakliio Ha cTpec y miBdat 3 OM.
Ki104oBi cJioBa: miBuata-miomiTKy; MOPYIIEHHS MEHCTPYalb-
HO1 (byHKIIii; aHOMaJIbHi MaTKOBi KpOBOTEYi; 0JirOMeHOpesI; cTa-
TeBi 1 HAMHMPKOBI TOPMOHM; CTpEC; BiliHa
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TAY «IHCTUTYT OXOPOHM 3A0POB S AiTeV TA MiaAiTKiB HAMH YkpaiHn», m. XapkiB, YkpaiHQ

°XQapKIBCbK HALIIOHQABHMI MEANYHU YHIBEPCUTET, M. XapKiB, YKpQiHQ

SXapKiBCbKW HQLIOHQABHWY YHiBEpCUTET iM. B.H. KapaaiHa, m. XapkiB, YkpaiHa

MPodIAGKTUYHI OTASAU LUKOASIPIB
K Ai€EBUN iIHCTPYMEHT
y 36epe)XeHHi 3A0PpO0B’q NIAAITKIB —
MOMNOYTHIX 30XUCHUKIB YKPQOTHU

Pe3iome. Axmyaavnicmo. ITumanns opeanizayii ma nadauus meduunoi donomoeu dimam ma nioaimkam nio yac
8iliHU Habyeae 0cobauB0I sazu 015 Maldymuv020 Yxpainu i € eocmpor npodaemor 045 Gaxieyie nepeurHHoi AaHKU
0X0poHU 300p0o8’s. Mema docaidxcenHs: y3a2anrvHeHHs. OAHUX CEIMO06020, GIMUUSHAHO20 MA 6AACH020 00C8IDY 3
opeanizayii npoghinaxmuunoi donomoau 0iMmam WKINbHORO GIKY mMa NiOAIMKaM 045 Ni08UUEHHS KOMNEeMEHMHOCMI
(haxieuie nepeuUHHOI NAHKU 0XOPOHU 300p08 T w000 NPOPINAKMUUHOI CKAAO080T YacmMUuHU MEeOUYH020 3a0e3NeUeHHs
dimeil WKiNbHO20 GIKY ma nionimkie — maiubymuix 3axucnuxie Ykpainu. Mamepiaau ma memoou. Ilpoanani-
308aHO 00CBI0 6NPOBADIICEHHS €BPONCUCLKUX Modenell NepeUHHOI 00noMo2u WKOAAPAM, HOPMAMUBGHI OOKYMeHmu
wodo opeanizayii ma nposedenHs NPoOPiraKkMUHHUX MeOUUHUX 024408 dimeil WKiNbHO20 8IKY y nepiod 8ilicbK080i
aepecii, npoankemosano 145 aikapie, ski nadarome meduuny donomoey dimsm i nionimxam. Pezyavmamu. Ipo-
Ginaxmuuni meduuni oeasdu dimeil wKinbHO20 iKYy ma nioaimkie npoodsmucsa maiidce y 6cix kpainax €seponu,
ane Komanou ghaxisyie, cmpoku ma o06cseu npoeedeHHs o0cmedceHs 8apiroomes. 3a iMUUSHAHUMU OQHUMU, NPO-
6€0eHHS WOPIYHUX MeOUHHUX 0215016 WKOAADIE € e(heKMUBHUM K YACMUHA CUCMEMU 0XOPOHU 300DP08 S YHHIBCbKOI
M0400i. 3a pezyavmamamu éaacHux 00caioxcesb w000 opeanizauii meduuroi donomoeu nioaimkam ma y4Hi@CoKiil
M0400i 6 YKkpaini nio uac 6ilicbk080oi agpecii 6cmano61eH0 HeOOCMAMHIO MAPWPYMUZAYIH0 MeOUHHUX 02110i68 i3
3aAyUeHHAM npo@invHux cneyianricmie, depiyum dumsauux axieyie 3 pisHux cheyiasbHocmeil, He0OCMAaAMHIO 83a-
€MO0ir0 mixc bambvkamu, nedazoeamu ma meduyHumuy npavienuxamu. Peasizayis wurnnoeo naxazy MO3 Ne 2003 gio
03.12.2024 p., 32i0H0 3 aKUM 8CI0 8I0N0BIOANbHICMb 000 OpeAHi3alil, NPOBEOeHHS MA BUCHOBKIE NPOPINAKMUUHO-
20 MeOU1H020 02150y NOKAAOEHO HA NIKAPS NePEUHHOI AaHKu Oe3 3abe3neueHHs 3acmodii i3 3akaadamu oceimu, He
BUPIUMb NUMAHHS 30epedceH s 300p08 e nionimkie — mailoymuix 3axucnuxie Ykpainu. Bucnoeku. Opeanizayisn
ma npogedenHs npogiraKkmuyHux Meou4Hux oen10ie dimeil WKiAbHO20 iKY ma nionimkie nompeoye y0oCKOHAAeHHS
wodo 3abe3neuenns docmynnocmi 0o npoginbHux cneyianricmie, 1a60PaAMOPHO-IHCMPYMEHMANbHO20 00CMENCeHHS,
nideuuieHHs KoMnemeHmHocmi Aikapie 3 numans Qizionoeii ma namonoeii dimeil pizHoeo 8iKy, N000AAHHS Hey320-
docenocmi 8i0no8ioH020 Hakasy npo npogirakmuuni 0eaadu 3 o0csieom pobomu AiKaps nepeuHHoi MeouKo-caHi-
mapuoi donomoeu.

KiouoBi ciioBa: dimu wiinvoeo gixy; nionimicu; npoginakmuuni meOuuni 0210u; nepeunHHa mMeouKo-canimapha
donomoea; iHmezpamueHa MeouyuHa
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Bctyn

30epeskeHHs 30pOB’sI iTel Ta MiAIiTKiB YKpaiHu Y BO-
€HHMI Yac Ta y MOBOEHHUI MEPiOJl € CITPaBOIO MepLIoYep-
TrOBOI BaXJIMBOCTI 7151 BITYM3HSIHOT MEAUYHOI CUIbHOTH Ta
HabyBa€e 0co0JIMBOI Baru 1isi MaiOyTHboro Ykpainu. Pe-
3yJIbTaTU YUCJAEHHUX JOCIiAXKEHb 11010 MPoOJeM OXOpo-
HU 3I0pOB’s 1Ii€1 BepCTBM HACEJIEHHS CBiIUaTh Mpo Te, 10
BHACJIiIOK TyMaHiTapHOI KPU3M 3arajibHa KiJIbKiCTb AiTeit
3MEHIIMIACS, baraTo IIKOJISIPIB Ta ITiITITKIB HA0yJI0 CTaTy-
Cy MepeMillleHUX 0Ci0, MOTipIIMINCS YMOBUA HaBYaHHS [ 1—
3]. IlutanHa opraHizailii Ta HaTaHHS MEIUIHOL JOIIOMOTH
IITSIM Ta ITIJIiTKaM I yac BiliHU € 0COOJMBO aKTyaJlbHU-
MU 151 (paxiBIIiB ITepBMHHOI JaHKW OXOPOHU 310POB’sI.

JepxxaBHa ycTaHOBA «[HCTUTYT OXOPOHU 310POB’SI iTeit
Ta miutiTKiB HarioHaabHOT akaaemii MeIMYHUX HayK YKpa-
iH» (AY «IO3IT HAMH VYkpaiuu»), M. XapkiB, mpotsi-
rOM TPUBAJIOTO Yacy 3aiiMa€eThbcsl pobdjeMaMy opraHizarlii
Ta HaJlaHHSI MEIMYHOI JIOTIOMOTH JIiTSIM ILKIJTbHOTO BiKy Ta
YUHIBCBKilt MoJioii. 3a pe3yibraTaMy BJIACHUX JTOCHIIKEHb
MoKa3aHo, 110 Ha TPeThOMY pOLli BiliHM B YKpaiHi 30epi-
TAEThCSl €TAMHICTh HANaHHS MEIUYHOI AOTIOMOTH JiTSIM i
MiIJTiTKaM: Ha TIEPBUHHOMY PiBHI MeOWYHA JOITOMOra Ha-
JIAEThCS MeaiaTpaMu, JIiKapssMU 3arajabHOi MPaKTUKUA — Ci-
MeHOI MeIMIIMHY, Ha BTOPMHHI JIaHIIi JiKapsIMU — MIPO-
(biTbHUMMU crielialicTaMu, JiKapsIMU Ta (axiBLISIMU KJTiHIK,
IPYXHIX JO MOJIOAi, 3 BUKOPUCTAaHHSIM Pi3HUX (popmaTiB
(online/offline); BiamoBinHa crneuianxizoBaHa MeaIUYHA J0-
nomora HagaeTbes y 3aknanax [1I piBHs Ta KaiHIYHUX min-
posainiax HayKoBuX ycTaHoB, 30kpema 1Y «1I0311T HAMH
Ykpainu» [4—8]. HanzBuuaitHo BaxkmBa poJib y 30epeskeH-
Hi 3M0pOB’S MIKOJISIPIB Ta YYHIBCHKOI MOJIOAI HaJIEXKUTh
npodiTaKTUYHOMY HaIpsIMKY, a caMe IIPOBeAeHHIO mpodi-
JIAKTUIHUX MEIVNYHUX OTJISIIIB iTei Ta MiTITKIB.

BaxiuBo HarojsocuTu, 10 TPYAHOILI HaZaHHS Me-
JUYHOI JOIMOMOTH IIKOJIIpaM 3yMOBJIEHI TUM, 110 0aThbKU
4aCcTO HEIOOLHIOIOTh CTaH 3[I0POB’S CBOEI IUTUHM, a ITilI-
JIITKM He MOXYTh HalaTh 00’€KTUBHY OLIiHKY CTaHY CBOTO
3I0pOB’Sl B CUJIY BiKOBUX ocobiuBocteii. Lle nmpusBoauTh
IO BiIMOBH Bill CBOEYACHUX OOCTEXEHb i JIiKyBaHHsI, ab0
BOHU B3araJjli He 3BepTalOThCs 0 JIiKapiB.

Pa3zoMm 3 TUM i HemocTaTHSI 00i3HAHICTb JIiKapiB 11010
MophoGYHKIIIOHAIBHUX OCOOJIMBOCTEN MiTEH Ta MiITiTKiB
MOXe TPU3BECTU 10 HETIPaBUJIBHOTO TPAKTYBaHHS CTaHY
3/10pOB’sl, MPU3HAUYEHHSI HEaJeKBATHOTO JIIKYBaHHS, a 11e
MOXe CIIPMSITM XPOHi3allii 3aXBOpIOBaHb, HEBPOTHU3Allii,
(GopMyBaHHIO KOMOPOiIHOI IATOIOTI.

Merta AOCJiIKEHHs: y3arabHEHHST JaHUX CBITOBOTO,
BiTYM3HSHOTO Ta BJIACHOIO JOCBIiAy 3 Oprasizaliii mpodi-
JIAKTUYHOI JOMIOMOTH JiTSIM LIKiJIBHOTO BiKY Ta MiJTiTKaM,
MiIBUIIEHHSI KOMIIETEHTHOCTiI (haxiBLiB 111040 mpodi-
JIJAKTUYHOTO CKJIQJIHUKA MEIMYHOTO 3a0e3NeyeHHs IiTei
LIKITBHOTO BiKYy Ta MiUIITKIB — MaiOyTHIX 3aXMCHUKIB
Ykpainu.

MarepiaAn Ta meToamn

ITpoananizoBaHo:

— HOPMAaTUBHO-IIPABOBI JOKYMEHTH IIIOAO0 OpraHi3allii
Ta MPOBeACHHS NPODITAKTUIHNX MEANYHUX OIJISIIB iTei
IIKIJIBHOTO BiKY i IMIITKIB y mepion BiliChKOBOI arpecii
[8—12];

— CBITOBUIA i BITYM3HSIHUI NOCBiA peaiizalii Mmoaenei
MEIUYHOro OOCJIyroBYBaHHSI 3a IpO(MiIaKTUYHUM Ha-
MPsIMKOM Ha PiBHi MEPBUHHOI MEAWYHOI TOIMTIOMOTH JIiTSIM,
MiIJTiTKaM i MOJIofi, a came: €BPONEMChbKi MOIEIi MePBUH-
Hoi nortoMoru mikossipaM (SHS — school health services)
i mimmitkam (AHS/AFHS — adolescent health services/
adolescent friendly health services) 3 pi3HMM piBHEM Jep-
JKaBHOTO i MiCLIeBOTO IIAIIOPSIAKYBaHHS Ta (hiHAHCYBaH-
He1, TIpoeKT «Koiniku, npyxHi 1o moaoni» (Youth-friendly
clinics) [13];

— pe3yabTaTu BIACHUX JOCHimKeHb y 2024 pori 1moao
aHKeTyBaHHS 145 pecrioHIeHTIB-JIiKapiB 3 pi3HUX PETiOHIB
YKpainu, siKi Ha1aloTh IEPBUHHY MEAUYHY TOITOMOTY TiTSIM
imimTiTKaMm, y TOMY YMCJli 0epyTh y4acTh y IPOBEAEHHI MPO-
(bimakTMUHUX OrJIsAMIB. AHKETH PO3POOJIEHO HAYKOBLSIMU
Y «103IT HAMH VYkpainu» 3 ypaxyBaHHSIM OCHOBHMX
MOJIOXKEHb i BiMOBIMHO 10 €TUYHUX Ta MOPAIbHO-TIPaBO-
Bux BuMor CratyTy YKpaiHChKOI acolliallii 3 6ioeTuku Ta
HopMm GCP (1992 p.), GLP (2002 p.), npuHuutmiB [enbciH-
CbKoOI nekyapattii npas Joaunu, KouseHitii Panqu €Bponu
IIpO TpaBa JIIANHU i OioMennInHY; yxBajaeHo KomMiteTom 3
MeInJHOI eTuKM npu JlepxXaBHiil ycTaHOBI «[HCTUTYT 0XO-
pOHU 300pOB’s AiTelt Ta mimniTKiB HamioHanbsHOI akamemii
MEIMYHUX HayK YKpaiHu» Ta 3aTBEPIKEHO BUYSHOIO Palioio
Y 103411 HAMH Ykpainu». 3aloBHeHHST aHKETH Bill-
OyBajiocst B eiekTpoHHOMY opmaTti Google-popmu. s
aHaJli3y MaTepiajliB TOCiIKEHHS BAKOPUCTOBYBAJIIMCH MeE-
Toau iH(opMaliiiHOI aHATITUKM, CTATUCTUYHA 00poOKa.

Pe3yAbTaTU TO OGrOBOPEHHS

OCHOBHMII BMCHOBOK iH(OpMalliliHO-aHATITUYHOI
OLIIHKM MIXHApPOIHUX IPOEKTIB IIOAO OXOPOHU 3I0POB’SI
YYIHIBCBKiii MOJIONiI IOJISITAa€ caMe y 3HA4yIIOCTi BUKO-
pUCTaHHS 300pOB’s130epeXXyBaJIbHUX TEXHOJIOTiil Ha eTarli
MePBUHHOI MEAMKO-CaHiTapHOI JOTIOMOTH. 3 LIMX MTO3UIIiN
BBaXKA€EMO 3a IOLIJTbHE 3BEPHYTU YBary Ha pe3yJibTaTH Mpo-
BeneHHs: MOCHA-npoekty (OuiHka moneneil 310poB’st
niteit 2018—2020 pp.), sIKMit CIpSIMOBaHUI Ha BU3HAYECH-
HS ONTUMAJIbHUX MOJEJIe MEepBMHHOI MEIUYHOI JIOIO-
moru aitsim (SHS) ta mignitkam (AHS). Ha nymky aBTopiB
IOCITIIKEHHsI, came TpodiTaKTUIHI MEAWYHI OMISION i€l
BEPCTBM HACEJICHHSI € TOJIOBHUM i JiEBUM iHCTPYMEHTOM
1[0/1I0 CBOEYACHOTO BUSIBJIEHHSI TTaTOJIOTIYHUX cTaHiB [13].

[MpodinakTnuyHi Menu4yHiI OMISIAM AiTel IIKiIbHOTO
BIKY Ta IIUTITKiB IPOBOASITHECS Maike y BCix KpaiHax €B-
poru, ajge KoMaHau (axiBIliB, CTPOKM IIPOBEICHHSI, LIiTi Ta
IpOTrpaMy BUKOPUCTAHHS CKPUHIHTOBUX OOCTEXKEHb Bapi-
1010Thcs (Tabu. 1).

V 6inbiiocTi kpaiH-ydacHullb SHS HagaeTbcs KomaH-
JI0I0 MEAMYHUX MpaliBHUKIB, sSIKa HailyacTille CKIaga€Th-
¢4 31 WKIUJTBHOI MECECTPU Ta LIKIIBHOTO JliKaps. Maiixe y
MOJIOBMHI KpaiH 110 KOMaHIy MOMOBHIOIOTh iHIII MEIUYHi
(axiBui. CKpMHIHT Ha HasIBHICTb iH(EKIIiil, 1110 nepena-
I0ThCSI CTATEBUM IIUISIXOM, 0iOXiMIYHMX TTOKA3HUKIB (TJIHO-
KO03a Ta XOJIeCTepUH B KPOBi), IICUXOJIOTIYHE aHKETYBaHHSI
ITJTITKIB peKOMEHIYETLCS B 0araTbox pO3BMHEHMX Kpai-
Hax, aJle KOHKPeTHi Iminxoau (yHiBepCaJbHUM UM IILIHO-
BUI CKPUHIHT, BiKOBi paMKI) MOXYTb IO BiIpi3HSITHUCS.
OcHOBHI peKoMeHaallii 0a3yl0ThCs Ha JOKA30BilA MEIUIIM -
Hi Ta KepiBHULTBAX MPOBITHUX MPOMECiiiHMX acolialliii.
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VY Ginbln HiXXK MOJIOBMHI KpaiH 1 npoBaiiaepu SHS maoTh
YiTKO BM3HAYECHI MMChMOBI ITOCAA0BI IHCTPYKIIii (TabJ1. 2).

Pexomenpartii mono AHS/AFHS (taba. 2) moctymHi
Maiixke B MOJOBMHI KpaiH. BiabuIicTh KpaiH Mae criewiati-
30BaHi LIEHTPH, SIK TIpaBUIo, y MicTax. JlesiKi 3 HUX Opi€eH-
TOBaHi Ha BUPIIIEHHS] KOHKPETHUX TPo0JIeM (CeKcyalbHe
Ta PErpoIyKTUBHE 3I0POB’SI, TICUXiUYHE 310pPOB’sl), TOMIi
SIK iHIIi OUIBII ITMPOKO Opi€EHTOBaHI. Y Oaratbox KpaiHax
edextuBHIcTE AHS 3a0e3neayeTbest poOOTOI0 MYIBTHUANC-
LUTUTiHApHOI KOMaHIHN.

MenuyHi cepBicH II0I0 LIKIJIBHOI Ta IiIIITKOBOI Me-
MULIMHU JIOTIOBHIOIOTh OJIHE OJIHOT0, BUKOPUCTOBYIOTh
3710pOB’s130epiraloyi TEXHOJIOTii, MalTb OCHOBHY CIpS-
MOBaHICTh Ha BUXOBaHHS 3I0POBOIO CIIOCOOY XKUTTS MPO-
TSTOM LIbOTO MEPiOLy PO3BUTKY Ta CTAHOBJIEHHS JIIOAVHU,
10 CYTTEBO BIUIMBAE SIK Ha 30€pPEXEHHsI 3A0pOB’Sl MiTeil
Ta MiIJITKiB, TaK i Ha Bce moaaibiue XuTTsd. Ha xane, nu-
TaHHS MiX1podeciifHoi B3aeMoIii Ipy HagaHHi TOTIOMOTY
MiaTiTKaM y OLTbIIOCTI KpaiH BUPILIYIOThCS HEOCTATHBO
BIIAJIO, XO4a caMe Y 1IbOMY Billi Tpo0JIeMH 3i 310pOB’SIM Ha-
OyBarOTh OCOOJIMBOIO MCUXOCOLIATbHOTO KOHTEKCTY, IO
noTpedye iHTerpaTUBHOTIO ITiIXOMIY.

Omnum 3 BUCHOBKIB nmociimkeHHss MOCHA-npoekty
2018—2020 pp. Oy;a pekoMeHallisi EBPONeiChbKIM KpaiHaMm
1I0JI0 HEOOXiTHOCTI iHBeCTULIii y criiBripariio Mixk SHS/AHS
Ta iHITMMM (paxiBLSIMU 3aKJ1a/1iB IEPBUHHOI METUYHOI JOMO-

MOTH. ¥ BUMAIKy CIOCTEPEXKEHHS 3a TiTbMU 3 XPOHIYHUMU
po3fagaMu, OCOOJMBO 3 MYJBTUMOPOIAHICTIO, €(heKTUB-
Hoto € criBrpans Mixk SHS/AHS, 3akiagamu nepBUHHOTO
Ta BTOPMHHOTO PiBHSI MEIMYHOI JIOMTOMOTH Ta OCBITSIHAMMU.
ixniit daxoBuit mOCBin CIPUATUME COLaNbHIN OMTHMiza-
11ii JIIKyBaHHSI, TIOEMHAHHIO TIOJIIILIEHHSI O3lI0POBYMX pe-
3yJIBTATiB Ta HABYAIbHUX JOCSTHEHD SIK TOJATKOBOTO OCO-
OMCTICHO 3HAUYIIOTO CTUMYJY JJisi 30€PEXKEHHS 3M0pOB’s
mimriTkamMmu. Oco6I1BOIO IIPOOIEMOI0 B HaTaHHI podiiak-
TUYHOI METUYHOI JOTTIOMOTH IIKOJISIpaM Ta IMi/TliTKaM BU3HA-
HO BiICYTHICTb Ii€BOI CITiBIIpali Mixk mpogecionanamu SHS,
BUUTEISIMM, aJMiHICTpaIli€lo IKOJM, OaThKaMu Ta IiTbMU,
MpeACTaBHUKAMU TpoMaau (BKJIIOUAIOUX iHIIMX IocTavyallb-
HUKiB MEIUYHUX MOCJYT, B TOMY YMCJIi i TPUBATHUX).

Ha aymky BiTYM3HSIHUX (baxiBLiB, MiATPYHTSIM edek-
TUBHUX TPOMITaKTUYHUX 3aXOMiB Yy 3aKjagaX OCBITU €
MPOBEIECHHS MOPIYHUX MEAUYHUX OMJISIAIB IIKOJSIpiB. Me-
IWYHI TTpo(iIaKTUYHI OMISIIA € TPUHLUIIOBOIO CKJIaI0-
BOIO YaCTMHOIO aKTyaJIbHOI iH(opMallii Tpo cTaH iXHbOTO
3I0POB’S, TMHAMIKY SIK (Di3MYHOTrO0, TaK i CTAaTEBOIO PO3BU-
TKY, CTAHOBJIEHHSI OCOOMCTOCTI, OpraHi30BaHOTO KOJIEKTHUBY
i momyJawii B uiytoMy. JlaHi, oTprMaHi Ha MiACTaBi aHaATi3y
pe3yabratiB mpoGOIJIsaiB, T03BOJISIOTh OLIHUTHU ITOLINPEe-
HICTb i CTPYKTYpY 3aXBOPIOBaHb, IMPOTHO3YBaTU PO3BUTOK
XPOHIYHUX HeiH(eKIiHHNX 3aXBOPIOBaHb i Ha ITiJCTaBi LIMX
JTAaHMX CTBOPIOBATHU MpOrpamMu NpodilakKTHYHUX 3aXO/iB.

Ta6nuuys 1. Meanyri npoginakTnyri ornsaan y4HiB y aessknx kpaiHax

KpaiHa Bik (a6o kKnac HaB4aHHs)

BigpnoBinanbHui 3a ornsag

ABcTpis LLlopi4HO Bif noyaTky HaB4YaHHSA

INikap. JlikyBaHHA Ta HagaHHA peLenTis 3a-
60pOHEHO

Benvka Bpuranis | [Hogi

BignosigHo 0o BMMOr HaLioHanbHOI CyX6m

Ornagn npoBoasaTbCs NefiatpaMmm NepBUHHOI

MeaunYHWUIA ornsaf pas Ha pik y 2-9-my knacax iy
1-n (16—17 pokiB) Ta 2-1 pik cTapLUOi UKo

ITania ) S

OXOPOHW 3[0POB’S NlaHKN Ha 6a3i KNiHik

o HaB4aHHS; 3-11 Krac No4YaTkoBoi LWKonm (9

pOKiB); 1-i KNac HEMOBHOI CePeaHbOI LLKOMN Lo . .
Monbwa S o o Jlikapi, MeanyHi cecTpy NPOBOAATb CKPUHIHT

(13 pokiB); 1-1 knac (16 pokiB) i oCcTaHHIN Knac

(18—19 pokiB) NOBHOI cepeHbOI OCBITU

KomnnekcHui meguyHuin ornsag (okpemo ornag | KomnnekcHe megnyHe 06CTEXEHHS MPOBOAUTL

ctomaronora) y 1-my (7 pokis), 5-my (11 pokiB) | MegunyHa cecTpa Ta nikap; 3aranbHe MeamyHe
DiHnaHmisa Ta 8-my (14 pokiB) knacax. A TakoX 3arafnbHui | 06CTEXEHHS — MeAQUYHa cecTpa Ta CTomMaro-

nor; y 16—17 pokiB — Mefgu4yHa cecTpa, Hanpu-
KiHLi HaBYaHHS — nikap

Tabnunuys 2. HasiBHiCTb LUKiINbHOIMO Ta NiAIIiTKOBOro Meau4YHNUX cepBiciB y kpaiHax €sponu

LkinbHa meguuuHa SHS

MipnitkoBa meguumHa AHS/AFHS

— 3 LWMPOKOH HaLioHabHOK NoniTuKow wono SHS
(Bonrapisi, XoparTis, QiHnaHgis, Hinepnangn, Hopeeris,
Monbwa, MopTyrania, LUseuis, BenvkobpwuraHis (AHris i
MiBHivHa Ipnangis));

— 3 MOMIPHOI0 HaUiOHaNBbHOK MOMITMKO Lwogo SHS
(Kinp, EcToHisa, ®paHuis, IcnaHgisa, lpnangis, Itanis, IlaT-
Bid, Jlntea, Jltokcembypr ta PymyHis);

— 3 06MEXEeHOo HaLlioHanbHo noniTMkotw wopo SHS
(AscTpist, daHis, Hime4wunHa, Mpeuis, YropwuHa, MansTta i
CnosayuuHa);

— 6e3 SHS B3arani (Hexia Ta IcnaHis)

— 3 wmpokoto nonitukoto wono AHS (danisa, QiHnaHgis,
®paHuis, Higepnangu, Hopseris, Icnanis, Benvkobpura-
His (AHrnis), MeHLwo Mipoto XopearTis, Yexis, EcToHis,
Itanis, MopTtyranis Ta CnoeHis);

— 3 noMmipHoto noniTukoto wogo AHS (AscTpis, Benbris,
Bonrapis, HimevunHa, Mpeuis, Ipnangis, Jltokcemobypr i
LLIBeuist);

— 3 06mexeHoto noniTmkoto wopo AHS (Kinp, YroplymHa,
Icnanpis, INaTeis, Jlntea, Mansta, MNonblya, PymyHisa, Cno-
Ba44nHa)
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CpboronHi MeIu4Hi Mpo@iaKTUYHI OTJISIAU IPOBOASITh-
cs 1 pa3 Ha pik cepef IIKOJISIPiB Ta MiTITKiB. AKTYaIbHiCTh
iH(opMallil 3aJIeXXUTh Bil SIKOCTI OpraHizallii Ta 3MiCTy
omsiAiB. BomHoyac BiTUM3HSIHI aBTOpM BKa3yloTh Ha Te,
110 HEJAOCTaTHS MPOMiIaKTUYHA CIIPSIMOBAHICTh Y POOOTI
JIiKapiB MEepBUHHOI JJAHKYW 3yMOBJIEHA HaJ3BUYAliHO BEJIM-
KHMM 00CsITOM iXHBOI poboTu [ 14].

Pesynbratut jociiakeHb Mpo OTpUMaHHS METUYHOI 10-
TMIOMOTH HACEJIEHHSIM, Y TOMY YUCJIi JiThbMU Ta MiJTiTKaMU,
y 1epioJl BOEHHOTO CTaHY CBiUaTh MPO CTPIMKE 3pOCTAHHS
CEpBICiB B OHJIAH-PEeXUMi, 30KpeMa iIeThCsI PO MOCIyTU
TeJIeMeIULIMHU — KOHCYJIbTAllil 3 JlikapeM Yy 4arti, Tenedo-
HOM a0o0 3a J0MOMOrol0 Bife03B’s3Ky. KinbKicTh Kopuc-
TyBayiB TaKUMU ITOCAyraMM 30iIbIIYETHCS, Y TOMY YMUCIi
BHYTPIIIIHBO MEepeMillleHUX 0Cib i 3aKOpAOHHUX MalliEHTIB.
Lle, 3 omHOro OOKY, YCKJIaAHIOE MPOGiIaKTUYHY POOOTY
TOMY, 1110 HalYacTillle MalliEHTH 3BEPTalOThCS 3 TTPUBOIY
3aXBOPIOBaHHS. 3 iHIIIOrO OOKY, iH(opMalliliHi TEeXHOJIOTi,
BiJI€03B’ 130K JI03BOJISIIOTH B OHJIAMH-PEXUMi BYACHO TMPO-
BOJWTH CKPUHIHTOBI aHKETYBaHHSI 3 MOJAJbIIUM iHAUBI-
JIyaJbHUM KOHCYJIBTYBaHHSM [6, 7].

Ilin yac moBHOMAacIITaOHOI BilfHM AeprKaBHI rapaHTii
OXOPOHU 300POB’S HiTel i MiITTKIB € 0COOIMBO aKTyalb-
HUMU. BOEHHMI CTaH CYTTEBO HE BIUIMHYB Ha IMOPSIOK
MPOXOIKEHHSI O0O0B’SI3KOBUX MEIMYHUX OIJISIIB Pi3HUX
KaTeropiii HacejleHHs, y TOMY YMCJi JiTel Ta MiATiTKiB.
BoHu, 5K i B MUpHMII Yac, MPOBOASITECS BIiNMOBIIHO A0
3aKOHIB Ta IMiJ3aKOHHUX aKTiB YKpaiHM, 30KpeMa 3aKOHiB
Vkpainu «[1po oxopoHy auTuHCTBa», «OCHOBU 3aKOHO-
JIaBCTBa YKpaiHU IIpO OXOPOHY 300poB’sh», «IIpo cucremy
TPOMaJICHKOTO 3[0POB’SI».

BonHouac y mepion BiiiHM opraHi3alliio Ta IIpOBeACHHS
npodiTaKTUYHNUX MEANYHUX OTJISMIB HiTeH i MiMIITKIB pe-
IJIAMEHTOBaHO HU3KOIO JIep>KaBHUX TOKYMEHTIB, a caMe:
Hakazom MO3 Vkpainu Ne 1351 Bim 25 aunnsa 2023 p.
«I1po opraHizaniro MEIUYHUX OTJISIiB AiTeii Ta iHIIMX OCi0
IJIs 3apaxXyBaHHS iX J0 3aKJafiB OCBITHU, AUTSIYUX 3aKjia-
NiB 0300pOBJIICHHST Ta BimmouuHky» (https://zakon.rada.
gov.ua/laws/show/z1682-23#Text), [TocranoBoio Kabine-
Ty MinictpiB Ykpainn Ne 31 Big 20 ciunsa 2021 p. «I1po
3aTBepKeHHs [Topsinky 3ailiCHEHHSI MEIMYHOTO O0CTy-
TOBYBaHHS YYHIB 3aKJIaJliB 3arajibHOI CEPEIHbOI OCBITH».
YuaauM HakazoM MO3 miomo mpoBeAeHHS Ipodilak-
TUYHUX OrJIsiniB aiteit Ta mimmitkiB Noe 2003 Bin 3 rpynHs
2024 p. BCIO BiOIIOBigaJIbHICTh IIOAO OpTraHi3allii, IIpoBe-
JIEHHSI Ta BUCHOBKIB MPOMiIaKTUYHOTO MEAUYHOTO OTJIsI-
Iy TIOKJIaJeHO Ha JliKaps MepBUHHOI JIJAHKM — CiMEIHOTO
JliKkaps abo memiaTpa, SIKMii poOUTh BUCHOBKU IIOI0 CIIPSI-
MYBaHHSI JTUTUHM 10 TPOQiIbHUX CIIelialicTiB, BU3HAYA€E
00CSIT I10AaTKOBUX Jab0OpaTOPHO-iHCTPYMEHTAIbHUX 00-
CTEXEHb.

Y 1uux noKyMeHTaX peTesIbHO ONMUCAHO aJrOpUTM il
MEeIUYHUX MpalliBHUKIB (TefiaTpiB/ciMeiHUX JTiKapiB), 110
OepyTh y4acTh y MPOBEeAEeHHI NTPOdiTaKTUIHNX MEIUIHUIX
OIISIAIB JiTel i IMIITKIB 3a IXHIM BiKOM, TepMiH IIpOBe-
JIEeHHS KOMaHIo0 (paxiBLiB, 00csIT 1a00paTOPHUX ITOCITi-
TIKEeHb, SIKi € 000B’I3KOBUMMU JIJIs1 3apaxXyBaHHS TUTUHU 10
3aKJIafiB JOIIKILHOI OCBITH, 3arajIbHOI CepeaHbOI OCBITH,
3akjaaiB mpodeciitHoi (mpodeciiiHo-TexHiuHOi1), (haxoBoi
MepeaBuUIlOl, BUIIIOI OCBITH.

Ha miacraBi mpoBeaeHUX 00CTEXXeHb i TOCTiIKEeHb Ci-
MelHUI Jikap popMye y3araibHeHU BUCHOBOK MPO CTaH
310pOB’sl, HaJIa€ peKOMEHIALIi1 111010 (Di3UYHOT AKTUBHOCTI
Ta piBHS (Di3MUHOrO HaBaHTaXKEHHSI, peKOMeHAAllii 11010
JIOIATKOBUX OOCTEXEHb Ta KOHCYJIBTAlliid, JiIKyBaHHSI (3a
HasIBHOCTI TMOKa3aHb), MPOMITaAKTUIHUX HIETIIEHb, PEXU-
My XapuyBaHHSI TOIIIO.

3a pesynbraTaMu BIACHUX JOCIIIKEHb, SIKi CTOCYIOTh-
cs1 mpo0JIeM opraHizalii MeIMIHOI TOITOMOTIH MiIJIiTKaM Ta
YUHIBCBKIill MOJIOII B YKpaiHi ITiJ yac BiliCbKOBOI arpecii, Ta
3a OMUTYBAHHSM (haxiBIIiB, sIKi OepyThb y4acTb y IPOBEACH-
Hi nTpodiTaKTUIHUX MEIUYHUX OIVISIAIB HiTeH i IMiAJIiTKIB,
BCTaHOBJIEHO, 1110 3aJIy4EHICTh CIELialiCTiB 10 Mpoditak-
TUYHUX OB Maya micie y 57 % Bumankis. 27 % pec-
MOHAEHTIB BKa3aJiM Ha HEAOCTAaTHIO KUJIbKiCTb JliKapiB —
BY3bKHUX CHELaJiCTiB U1l TIPOBEACHHS MPOMiTaKTUIHUX
MEIMYHMX OMIsiAiB BinnmoBinHo no Hakazy MO3 Ykpainu
Ne 682 Bin 16 ceprrs 2010 p. Takox nmpu aHKeTyBaHHi Bifl-
3HA4YEHO TMOTpedy B JIiKapsX Malike BCiX creliaJbHOCTel
Ta BiICYTHICTh IUTSYMX (paxiBLiB: oTaabMOIOTIB (46 %),
HeBpoJIoTiB i HeBponaToJoriB (31 %), Kapaionoris, peBMa-
TOJIOTIB, KapaiopeBMarosoriB (26 %), mcuxiaTpiB i Mcuxo-
JIOTiB, OpTOIeaiB-TpaBMaToJoriB (23 %), eHIOKPUHOJIOTIB
(20 %), xipypriB, ¢bTU3iaTPiB, OTOJAPUHIOJIOIIB, CTOMATO-
soriB (11 %), riHekouoriB, gepmaroioriB (9 %), HapKo-
soriB (3 %). PecrioHmeHTH BKa3yloTh, 11O 3a BiICYTHOCTI
MUTSYUX TPOdITbHUX CIeLialicTiB y pallOHHUX JiKapHSIX
0aTbKM BMMYIIIEHI OTPUMYBATH BiAIIOBiIHI KOHCYJbTAIlil
B OOJJaCHMX 3aKJIaJaxXx OXOpoHU 3mopoB’s. Ilpm mpodi-
JIAKTUYHOMY OTJISIAI MiUTITKIB Ta IIKOJsIpiB 58 % omuta-
HUX JIiKapiB BU3HAYAIOTh i BKa3ylOTh (Di3KyJIbTYpHY TDYITY,
44 % — rpyny 3mopoB’st; 17 % — cTaTeBUil pO3BUTOK.

3a JaHMMM aHKEeTyBaHHS, IIpoBemeHoro y 2022—
2024 pp., maitxke Bci mimniTku, K BI1O, Tak i miclieBi Mel-
KaHIIi, BIIMIiTWIN, 1110 iX (i3uyHuil cTaH (TOOTO 310pOB’s)
MPOTSITOM OCTaHHIX ABOX MiCSIIIiB 3aJIMILMBCSI HE3MIHHUM,
a 3riIHO 3 BiAIOBiASIMM OaTbKiB CTaH 340POB’S iXHIiX HiTel
MOTIPIIUBCI Malike B KOXHOMY TpeTboMy BUMAAKY |[7].
[le BKOTpe BM3HAYa€ BaxKJIMBICTh aKTMBHOTO BUSIBJIEHHS
MOpylIeHb y CTaHi 30pOB’S 1IbOr0 KOHTMHICHTY Hace-
JIGHHsI, TiEBUM iHCTPYMEHTOM SIKOTO € came mpodirak-
TUYHI MEIWYHI OrJIsan. 3a TaHWUMU TIPOBEEHHS MYJIBTH-
MUCIUTUTIHAPHOIO KOMaH 1010 (haxiBLiB (TiefiaTp, opTores,
o(TaNTbMOJIOT, OTOJIAPMHTOJION, Xipypr, E€HIOKPUHOJIOT,
KapIiopeBMAaToOJIOL, TacTPOEHTEPOJIOT) IPOoQiTaKTUIHUX
MEIVNYHUX OTJISIIiB IIKOJISIPIB, SKi HABYAIOTHCS B IiA3eM-
Hilt 1Ko M. XapKoBa, Y KBiTHI — TpaBHi 2025 poKy Bi-
XUJICHHSI B CTaHi 3M0POB’sl Ta HASIBHICTh (DYHKITIOHAIbHUX
po3JaziB BUSBJICHO Maiixke y 85 % LIKOJSIPIB, IPU 1IbLOMY
y 70 % niteit Ta MUTITKIB OyJI0 BU3HAYEHO JEKiIbKa IT0-
pYILIEHb CTaHy 310poB’s. Taki pe3yabraTu € MiATBePIKEeH-
HSIM e(PeKTUBHOCTI poOOTH came MYJIbTUAMCIUILTIHAPHOT
KoMaHU (haxiBIiB, 3aJIydeHUX /10 TIPOBEICHHS TTpodiiak-
TUYHOTO MEIUYHOTO OTJISIY.

BucHoBku

CBIiTOBOI0 i BITYN3HSIHOIO MEMYHOIO CITITBHOTOIO BBa-
XKAETHCS, 10 HANOUIBII ONTUMAIBHUM MPOQITaAKTUIHUM
HaIIpSIMKOM MEOWYHOTO 3a0e3ledyeHHs OiTell IIKiIIbHOTO
BIKY i MIUTITKIB € MyJIbTUIUCLUIUTIHADHUM MiIXin y IpoBe-
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JNeHHI MpoMiIaKTUYHUX MEAUYHUX OorjsiaiB. OpraHizaiis
Ta NpOBeACHHS NPODITAKTUYHUX MEAUYHUX OLJISIAIB HiTeit
IIKIJIBHOTO BiKY Ta MiIJIiTKiB MOTPEOYIOTh YIOCKOHAJIEHHSI
IIOJI0 MapLIpyTU3alii MEAUYHUX OMISIAIB i3 3aJTydeHHSIM
npodiIbHUX CIeliaNticTiB, J1abopaTOPHO-iHCTPYMEHTAJIb-
Horo obcrexxeHHs1. B yMoBax BiliHM 0cOOJIMBO HEOOXiTHUM
€ TBUILIEHHS] KOMIIETEHTHOCTI CiMeTHMX JIikapiB i (paxiB-
11iB By3bKOro mpodiito 3 nuTtaHb (iziosorii Ta mnarosnorii
IiTell IMIKIJTBHOTO BIKY i IUTTKIB, iXHHOIO MEHTaJIbHOTO
3I0pOB’sI Ta 00I3HAHOCTI IIOMO KPUTEPiiB OLIIHKM CTaHY
30POB’sI 0COOMCTOCTI, KOJIEKTUBY, HACEJIEHHS B 1IIJIOMY.

s po30ynoBu MpodiaaKTUYHOI CKJIaa0BOI MEIUIHOI
JOIMOMOTIM MiTSIM IIKiJIbHOTO BiKy Ta YYHiBCBbKill MOJOMIi
Ha 3acajax iHTerpaTMBHOI MEIUIIMHU Ma€ OyTU BCTaHOB-
JIEHO YiTKY €TaIHICTh: 3aJTyYeHHSI CKPUHIHTOBUX TTpOTrpam
Ta J1abOpaTOPHUX IOCHIIXKEHb; aaropuTMizauis Aid da-
XiBIIiB MEPBUHHOI JAHKW MEAWYHOI TOMOMOIM 3 MOJalb-
IIOI0 MapUIPYTHU3aIli€lo, OpPiEHTOBAHOIO Ha YTOYHEHHS
JliarHo3y 11 BUSHAYEHHSI MEePCOHiI(iKOBaHUX JIiKyBallb-
HUX, NpodilaKTMYHUX Ta peabimiTauiiiHUX 3axoniB. Bu-
pileHHsI TIpobieM 30epekeHHsS MEHTAJbHOIO 300POB’S
YYHIB IIOTpeOy€e perIaMeHTOBAaHOI 3a YacOM B3aEMOJii
MiX MEAMYHUMMU MpalliBHUKAMM 3aKJIadiB OCBITH, OaTbKa-
MU YYHIB Ta BUMTEISIMU IS MiABUILIEHHS €(peKTUBHOCTI
3710pOB’s130epiralounx TeXHOJIOTIi, sIKi BAKOPUCTOBYIOTHCS
LUJTICHO 7151 HAIAHHS MEIMYHOI JOTTIOMOTH LIbOMY KOHTHUH-
TeHTY HACEJICHHSI.

IlepcnekTUBU NOJAMLINMX JOCIKEeHb. BiitHa B Ykpa-
1Hi CYTTEBO TOTipIIKIa CUTYAIlil0 11010 MEIUYHOTO 3a0e3-
MeYeHHsI JiTell Ta iXHIX POAWH, HEraTWBHO BIUIMHYJA Ha
OpraHi3allito OXOpOHU 3I0POB’s JiTeil KITbHOTO BiKy came
3a NMpodiJaKTUYHUM HarpssMKoM. ToMy 3apa3 BKpail Bax-
JINBO, CIUPAIOYKMCh Ha TepeJOBUI MOCBi iHIIMUX JepxkKaB
Ta BPaXxOBYIOUM CydacHi peastii MeAUYHOI JOTIOMOIH IiTSIM
Ta MiITiTKaM B YKpaiHi, BA3HAYUTHU HAIIPSIMKUA BIOCKOHA-
JIEHHS IPOo(iTaKTUYHOI pOOOTH i3 MiITiTKaMU SIK MaiioyT-
HiMM 3axucHuKamu batekiBiimHu. EdexkTuBHa peanizaitis
Haxazy MO3 Ykpainu Bin 3 rpyaas 2024 p. Ne 2003 mae
CNPUSTHU MiIBULIEHHIO 00i3HAHOCTI CIMEMHUX JIiKapiB i 1e-
JiaTpiB IIOA0 OCOOIMBOCTEH MPOMITAKTUIHUX METUUYHUX
OIJISIIIB Y MiAJTITKOBOMY Billi. Pe3ynbsratv mpoBeIeHoro 10-
CJIIKEHHS € TATPYHTSIM IS TTOIAJIBIIOTO BiaIpaltoBaH-
HSI aJITOPUTMIB CBOEYACHOTO KOMIIJIEKCHOTO PEryJISIpPHOTO
00CTeXEHHS, BUBHAUYEHHSI 1ILJISIXiB O3IOPOBJIEHHST YKpaiH-
CBbKOI MOJIO/Ii Ta PO3BUTKY IIKIILHOI MEIUIIMHU.

KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HiCTbh KOHQJIIKTY iHTepeciB Ta BjacHOiI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.

Indopmania npo dinancyBannsa. lLle mocmimkeHHs
0yJ10 MpoiHAHCOBAHO 3 AEPXKABHOIO OIOMXKETY i € YacTU-
HOIO 3arutaHoBaHoi HaykoBoi podoTtu Y «IHcTUTYT oxopo-
HU 310poB’st miteit Ta mimnitkiB HAMH Ykpainu» Ha Temy:
«O06rpyHTYyBaTH (PYHKIIIOHATBHO-OpraHi3aliiiHy MOJe/b
HaJlaHHSI MEIMYHOI JOTIOMOTH TIi/UTiTKaM B YMOBaX BO€EH-
HOTO i MOBOEHHOTO 4acy» (HOMep JepKaBHOI peecTpalil
0123U103128).

Buecok aBtopiB. [aHumienko M. — KOHLEILs;
Crpamok JI.A., MixanoBcbka H.I. — aHaniz matepiany,
HanmucaHHsl Tekcty; Cumopenko T.II. — 306ip, oOpobOka

Marepiany; IcakoBa M.1O., 3asens E.M., €menko A.B. —
00pobKa OTpMMaHUX JaHMX, HalMCaHHS TeKcTy; Bomo-
Jnaxcekuit MLJI., Komman T.B. — 06pobka Mmatepiaiy, nu-
3aiiH; @omina €.B. — 00pobKka Martepiaiy.
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Preventive examinations of schoolchildren as an effective tool for preserving
the health of adolescents — future defenders of Ukraine

Abstract. Background. The issue of organizing and providing
medical care to children and adolescents during wartime is of par-
ticular importance for Ukraine’s future and is an acute problem
for primary healthcare professionals. The purpose of the study is to
summarize data from global, national, and personal experience in
organizing preventive care for school-age children and adolescents
in order to improve the competence of primary healthcare profes-
sionals in the preventive component of medical care for school-age
children and adolescents — future defenders of Ukraine. Materials
and methods. The experience of implementing European models
of primary care for schoolchildren was analyzed, as were regulatory
documents on the organization and implementation of preven-
tive medical examinations of school-age children during military
aggression. A survey was conducted among 145 doctors who pro-
vide medical care to children and adolescents. Results. Preven-
tive medical examinations of school-age children and adolescents
are conducted in almost all European countries, but the teams of
specialists, the timing, and the scope of the examinations vary. Ac-
cording to domestic data, annual medical examinations of school-
children are effective as part of the health care system. Based on the
results of our own research on the organization of medical care for

adolescents and schoolchildren in Ukraine during military aggres-
sion, we have identified insufficient routing of medical examina-
tions involving specialist physicians, a shortage of pediatric special-
ists in various fields, and insufficient interaction between parents,
teachers, and medical professionals. The implementation of the
current order of the Ministry of Health of Ukraine No. 2003 dated
December 3, 2024, which places all responsibility for organization,
conduction, and conclusions of preventive medical examinations
on primary care physicians, without ensuring cooperation with
educational institutions, will not solve the issue of preserving the
health of adolescents — future defenders of Ukraine. Conclusions.
The organization and conduction of preventive medical examina-
tions of school-age children and adolescents need to be improved
in terms of ensuring access to specialist physicians, laboratory and
instrumental examinations, improving the competence of doctors
in the physiology and pathology of children of different ages, and
overcoming the inconsistency between the relevant order on pre-
ventive examinations and the scope of work of primary health care
doctors.

Keywords: school-age children; adolescents; preventive medical
examinations; primary health care; integrative medicine
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"Aep>KaBHQ YCTAQHOBA «IHCTUTYT OXOPOHM 3A0POB S1 AITEV TA MIANITKIB HOLIIOHQABHOI QKQAEMII MEAMYHMX HAYK
YipaiHum», M. Xapkis, YkpaiHa

°XQapKIBCbK HALIIOHQABHMI MEANYHU YHIBEPCUTET, M. XapKiB, YKpQiHQ

OUiHKQO AIOCTOAIYHOT QYHKLIT MIOKAPAQ Y NIAAITKIB
i3 NepPBUHHOIO APTEPICAABHOIO FiNnepTeHsiero

Pesiome. Axmyaavnicmo. diacmoniuna oucynxyia aieoeo wiaynouxa (JIII) € Kainiuno 3Hauyuum nopyuennam,
sKe NoAfeae y 3HUNCEHHI 30amuocmi miokapoa 00 adeKkeamHo2o HanoeHexHs y gaszy diacmoau. OOHUM 3 NPOBIOHUX
emioNo0eiMHUX YUHHUKIE PO3GUMKY Ub020 CMaHY € apmepiarvHa einepmensia (Al), wo uepes mpueanse niosuujeHHs
apmepianbHozo0 MUCKy IHOYKye cmpyKmypHi ma (yHKkuionanvhi 3minu miokapoa. Mema docaioxwcenns: eusnavumu
ocobaueocmi diacmoniunoi QyHKUIl MioKapoa 1i60e0 WAYHOUKA 3ANeIHCHO 8I0 MUNIE 1l020 peMO0en8aHHs Y NIONIMKi6
3 NepeuHHON apmepianvhoio einepmensicro. Mamepiaau ma memoou. Y docaioxncenni 3siu yuacmo 20 nioaimkie
gixom 14— 18 pokie 3 diaenozom AI' ma 20 oci6 konmpoawvHoi epynu. MopgogyrKuionanrvhi Xxapakmepucmuku cepys
OYiHI0BANUCS MemOdoM YAbMPa38yKoeoi exokapdioepadhii. diacmoniuny gynkuyiro JIII ananizyeanu 6 imnyascnomy
donaepiecokoMy pexcumi 3 GUKOPUCIMAHHAM MPAHCMIMPANLHO20 NOMOKY Y HOMUPUKAMEDPHIU NPOEKYIT 3 6epXieK08020
docmyny. Pe3yabmamu. Ompumani oani ceiouamo npo 3HAYHY Podb MUNY PeMOOeN08AHHA MioKapoa Y (opmyeanti
diacmoniunoi ducgynkyii y nionimkie 3 apmepianvHoro einepmeHnsiero. Boonouac y medxcax o0Hoeo muny pemodenrogan-
HS 8UABASEMbCA 8apiabenbHicmy nposgie diacmoaiunoi duc@yHKUii, wo cynpoeoodicyemuvcs cneyu@iuHumMu 3mMiHamu y
NOKA3HUKAX, XapAKMepHUX 045 8i0N0GIOHUX munie nopyuierv. 3apikcosano cmilky meHoeHuito 0o 3¢y8y cnieeioHo-
WeH s NOKA3HUKIE PAHHBb0RO OiacmOAIMHO20 HANOBHEHHs 00 NAMOAOIYHUX 3HAUeHb Y gcix nidrimkie i3 Al nesanexncHo
8i0 muny eeomempuuro2o pemoodenrosarns JIII. Bucnosku. Pozeumok diacmoniunoi ouchynkuyii y nioaimkie 3 apme-
pianbHoo einepmeH3ierd € HACAIOKOM KOMNAEKCHOI Oii 6aeamvox namoseHemu4HUX YUHHUKIG, SKi NO-PI3HOMY 8nAU-
8arOmo y medcax pizHux nioepyn. Jlns 6inous 0emanbHo2o po3yMiHHI MEXAHi3MI6 1boeo npouecy HeoOXiOHe npogedeHHs
MacumaobHiuux i enubuux 00caiodxicers y 0aHOMY HANPAMKY.

KimouoBi cnoBa: apmepianvna cinepmensia; diacmoniuna pyuxyis; nionimiu

Bctyn

Hiacroniyna aucdyHKis JiBoro mtyHouka (JIJILT)
€ O[THWUM i3 paHHIX i KJIIIHIYHO 3HAYYyIIUX MPOSIBIB pemMo/ie-
JIIOBaHHSI cepllsd IpU apTepiaibHili rimeprensii (Al). Bona
XapaKTepU3YEThCS TOPYIIEHHSIM 3JaTHOCTI MioKapjaa 110
aJIeKBAaTHOTO PO3C/a0JieHHsS Ta HArlOBHEHHS Tifl Yac Jia-
CTOJIU, 11O TTPU3BOIUTD J0 MiIBUILIEHHS TUCKY HATTOBHEH-
Hs JIiBOro IIIJyHOYKa HaBiTh 3a 30epekeHol ¢pakilii Bu-
kuny. Lleii cTaH po3mISIAa€EThCs SIK KJIIOUOBUM MPEAUKTOD
PO3BUTKY CEepLIeBOi HEAOCTATHOCTI 3i 30epexkeHo10 dhpak-
LIi€EI0 BUKUIY, L0 MiIKPECIIOE MOro BaXKJIUBICTb y MaTo-

reHes3i rinepTeH3uBHOI XBOpoOu cepiisd. PaHHE BUSsIBICH-
Hs I mae BupiliajgbHe 3HAY€HHS JJISI CBOEYACHOTO
BTPYYaHHS Ta 3amo0iraHHsI MPOrpecyBaHHIO KapaiaibHOT
IaTOJIOTil, OCOOJMBO y MOJIOAMX BIiKOBHMX TpyIlaX, II¢ I10-
TeHLaI It MoaudiKallii mporpecyBaHHs 3aXBOPIOBAHHS
€ HaioIIbIIMM. 3a3HauyeHO, 110 MOKA3HUKM AiaCTOJIYHO-
IO HarnoBHEHHS 3a3HAIOTh 3HAYHUX BIKOBUX 3MiH HaBiTh
y 3I0POBMX 0Ci0, 1110 MOTpedye BpaxyBaHHsI BiKOBUX HOP-
MaTHUBIB IIpU iHTEpIIpeTallii pe3yJbTaTiB KIiHIYHUX JT0CIi-
1keHb [1]. CydacHi JOCHTiIKEeHHS MMiATBEPAXKYIOTh 3HAUHY
nowmpeHicts JJUJIL cepen mauieHTiB 3 e€ceHUiaTbHOIO
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TirepTeH3i€l0 HaBiTh 3a BiICYTHOCTI BUPaXKEHMUX KIiHiu-
HUX CUMIITOMIB ceplieBoi HegocTaTHoCTi. Lle cBiguuTh mpo
CyOKJIiHIYHMI Nepedir JaHOTO CTaHy, HEOOXiHICTb PYTUH-
HOTO exokapaiorpadiyHOro MOHITOPUHTY (YHKIIil JIiBOTO
LIIJTYHOYKa Yy 11i€i KaTeropii xBopux [2]. OcobiurBe 3HaYCH-
HsI HATAETHCS BIJIMBY KOMOPOITHUX CTaHIB HA PO3BUTOK i
nporpecyBanHst JJII. 3okpema, OXUpiHHS, 1110 YaCTO
cynpoBoxkye Al icTOTHO TTOTipIiy€e mapamMeTpH 1iacToiu-
HoI (pyHKIIi. ¥V MalieHTiB 3 ynepie giarHocroBaHoio Al
Ta HAIIMiPHOIO MAcCOIO Tijla CIIOCTEPIraeThCsl 3HAYHE 3HU-
JKEHHSI TTIOKa3HUKIB PAHHBOTO AiaCTOJiYHOTO HATTOBHEHHS
(E/A), 110 € paHHIM MapKepoM puUrimHOCTI Miokapna [3].
Kpim Toro, HaronomyeTrbcsi Ha KPUTUYHIN BaXJIMBOCTi
BusiBJieHHs1 nokjiHiyHoi JJJIII, sikxa mepenye MaHigec-
Talil CUMNTOMIB CEpLIEBOI HEAOCTATHOCTI Ta MOXE pO3-
BUBATUCS HAaBIThb y pa3i 30epeKeHOi CUCTOMIYHOI (PYHKILIT
[4]. ITpo6mema JAJJIII HabyBae 0coOIMBOI aKTyaJTbHOCTI
y TIeIiaTpUYHIlA Ta MiMITKOBIN mpakTuii. JocmimkeHHs
MOKa3aJiM HasIBHICTb paHHIX MiaCTOJIYHUX 3MiH Y TiUTIT-
KiB 3 OXKMPiHHSIM Ta TiJBUIIEHUM apTepialbHUM TUCKOM,
1110 MOXE CBITUMTH TIPO TTOYATKOBI €Taru TinepTeH3UBHO-
ro peMoaeoBaHHs cepud [5]. BiTum3HsaHi HaykoBi mpari
TaKOX JIeMOHCTPYIOTh TiCHMI 3B’SI30K MiX CTPYKTYPHOIO
nepedyIoBOIO JIIBOTO IILIYHOYKA Ta MOPYLIEHHSIM IOro
JiacTomiuHoi (GyHKIIT y TIIiTKiB 3 mepBuHHOIO AL [6].
KomrmnekcHa oliHKa aiacToniyHoi (pyHKIIi1 BKIIOYa€E aHa-
JIi3 KJIIFOYOBUX exoKapaiorpadiuyHuX iHIMKATOPiB, TAKUX SIK
innekc E/A, cniBBinHonieHHs E/e’ Ta 06’eM J1iBoro nepen-
cepls, sIKi € BaXJIMBUMU MapKepamMy MiIBUIIEHOTO Jia-
croslivHoro TUCKY [7]. TakuM YMHOM, CBO€UYacHa JliarHoC-
trka JJIJII Ta oniHKa TUMY peMo/ieTI0BaHHS MioKap/a €
dyHIaMeHTaIbHUMU TSI PO3po0KU e(eKTUBHUX CTpaTe-
rifi paHHBOTO BTPYYaHHS Ta 3ar00iraHHs MTPOTPECYBAHHIO
CepIIeBO-CYyAMHHOI MATOJIOTI] y MAIliEHTIB 3 apTepiaIbHOIO
rirepTeHsielo.

Mera: ouiHUTK CTaH miaCTOJIYHOI (YHKIIIi Miokap-
Jla JTIiBOTrO ILIJTYHOYKA 3aJIe>KHO Bil TUIIIB peMoJeII0BaHHS
MioKapna y MiIJIiTKiB i3 MepBMHHOIO apTepiaabHOIO Tilep-
TEH3i€10.

Marepiaam Ta meToamn

O6ctexeno 20 mimriTkiB 14—18 pokiB 3 apTepiaabHOIO
rinepreHsieto Ta 20 miamiTKiB Tpynu KoHTposo. Mopdo-
(yHKIIiOHATIbHI TMapaMeTpy ceplisl BUBYAIUCS 3a JIOTO-
MOTOIO YJIBTPa3ByKOBOIO JOCTiMKeHHSI B M- i B-pexxumi 3
BUKOpUCTaHHAM matunka 3,5 MIi1 Ha amapari Vivid S5 GE
3a CTaHOAPTHOIO METOAMKOIO, PEKOMEHIOBAaHOIO Acollia-
1LIi€l0 CIeliaicTiB 3 exokapaiorpadii. BusHauanu miameTtp
aoptu (IA), miametp jaiBoro mepencepas (AJIIT), kiHue-
BO-IiaCTOIYHMIA aiameTp JiBoro nuryHouka (K JIIL),
KiHIIeBO-cUCTOJiuYHUI po3mip JIL, KiHIleBO-miacTomiu-
Huii (K1O) ta kiHueBo-cucroiiunuii 06’em (KCO) JILI,
TOBILMHY MioKapaa 3aaHboi ctinku (TM3ac) JIII, ToBiim-
Hy MixuutyHoukoBoi meperopoaku (TMIIIT), miamerp
MpaBoro LIJTYHOYKa cepls. Macy miokappaa JiBOro Iuy-
Houka (MMJII) o6uucntoBanu 3a dhopmyioto B.L. Troy
(Troy B.L. et al., 1972). Inmekc macu Mmiokapaa JiBOTrO
nuryHouka (IMMIJIL) Bu3Hayaam po3paxyHKOBUM Me-
TonoM sK BigHomeHHsT MMUJII no 1ot moBepxHi Tija
(IIT): IMMUJILI = MMJII/TIT. ®yHKui0 AiacTOIU JIiBO-

ro IIJIYHOYKA BUBYAIU B iMITyJIbCHOMY JOTUIEPIBCHKOMY
PeXMMi 3 KapTyBaHHSIM TPAHCMIiTPaJIbHOTO MOTOKY 3 Bep-
XiBKOBOTO JOCTYITy YOTUPUKAMEPHOTO ceplisl. 3a KPUBOIO
TPAHCMITPAJILHOTO MOTOKY AiaCTOJIM KPOBi BUMipIOBaIUCs
Taki TmapaMeTpy HiaCcTOIIYHOI (PYyHKIIIl JIIBOTO IIIyHOYKA:
1) MakcuMaJibHa IIBUIKICTD MTOTOKY Y (ha3i paHHbOTO fia-
croniyHoro HaroBHeHHs1 JIL (E, m/c); 2) makcumanbHa
IIBUOKICTh MMOTOKY y (pa3i Mi3HBOTO MiacCTOJIIYHOTO HAIlo-
BHeHHs1 JIL y cucrony niepeacepast (A, m/c); 3) yac ymno-
BUIbHEHHS IIBUIOKOCTI MOTOKY y (ha3i paHHBOTO HiacTo-
nmiu"oro HaroBHeHH: (DT, ¢); 4) yac i30BOJIOMETPUUHOTO
poscaabnenss JII (IVRT, c); a TakoxX CIiBBiZHOIIIEHHS
IIBUAKOCTEN Y pa3ax paHHBOIO Ta Mi3HHOTO HAITOBHEHHSI
niactonu JiBoro nutyHouka (E/A).

[ns aHamizy JaHUX BMKOPUCTOBYBaJlacs HU3Ka CTa-
TUCTAUYHUX METOMIB JOCHIIKEHHS 3a JOMOMOIOI0 TaKe-
TiB mporpaM Statistica v.6.1: i1 KOHTPOJIIO BipOTigHOCTI
PO3XOKEHHS CepelHiX (yepe3 Mally KiJIbKiCTh criocTepe-
JKeHb), BUKOPUCTAHUII HeMapaMeTpUYHUI METOJ TTapHUX
nopiBHsIHb KosiMoropoBa — CmipHoBa (Kputepiii 3ronu
Kommoroposa — CmipHoBa). TakoxX BUKOPUCTaHUIA OMHO-
¢akTopHU OUCTIEPCIMHUN aHaji3 (IJId MOPIiBHSIHHS Oe-
KiJTbKOX CEpeIHiX) Ta KOpeasaUiiiHui aHami3. 3B SI3KKM MixX
3MiHHMMH BCTaHOBJIIOBAJIM METOAAMM MHOXKXUHHOI perpe-
cii. 3HauyeHHs p < 0,05 BBaxKaau CTaTUCTUYHO 3HAYYIIMMU.

Pe3yAbTaTU TO OGrOBOPEHHS

Binomo, 1110 nepBruHHa apTepiaibHa rinepreHsis (ITAT)
MovynmHae (popMmyBaTHCs B JiTeil y Tepion akTUBallil Heil-
pPOTyMOpAJIbHUX CHUCTEM Yy 3B’SI3KY 3 MOYATKOM CTaTeBOTO
Io3piBaHHS. Y 1Ieil mepion BinOyBalOThbCS 3HA4YHI 3MiHU
pPOCTOBAroBMX MOKa3HUKIB, sIKi IEBHUM YMHOM BHU3Haya-
IOTh i CTaH (DYHKIIIOHYBaHHS CepleBO-CyINMHHOI CUCTEMH.
Haseneni paniiie pesyiasratv [6] cBiguaTh mpo Te, IO B
MiUTTKIB 3 apTepiaIbHOIO TiMePTEH3i€I0 PEMOISTIOBAHHSI
ceplisl CYMPOBOMXKYETHCS 3MiHOIO MOKA3HMKIB, SIKi XapakK-
TepU3YIOTh AiaCTONiIUHY (DYHKIIil0 MioKap/a.

V 3B’3Ky 3 MM Y AOCTIIXKYBAaHUX ITIJIITKIB OYJ10 IPo-
aHaJji3oBaHe CIiBBimHOIIeHHs Mmoka3HukKiB ExoKI i mapa-
MetpiB J1D: E, A, DT, IVRT. Cepenni 3HaueHHsI OKa3HU-
KiB JI® HaBeaeHi B Ta0. 1.

BunHo, mo OiIbIIICTh ITOKA3HUWKIB 3aJIMIIAETHCS B
Mexxax Hopmu. [IpoBeaeHuMit KopeasiiiHui aHasi3 ToKa-
3aB, 110 OCHOBHI nmoka3Huku JJ® — E ta A — 3MiHIOIOThCS Y
oMy y3romkeHo (r=+0,51; p <0,05), 1o 3MeHIIIye iMo-
BipHIiCTbh 3HAYHUX BiIXuaeHb BimHomeHHs E/A Binm HopMu.
3minu DT i IVRT Takox noB’si3aHi Mix coboro (r = +0,68;
p <0,05), npu LboMy 3MiHU 000X MTOKA3HUKIB HE MOB’sI3aHi
3i sMiHamu E, A Ta ixHim BigHomeHHsiM (E/A).

KinbkicTb BiporimHux 3B’s13KiB Mixk mapameTtpamu D i
nokasHukamu ExoKI HeBenuka. BinHomeHHst E/A 36i1b-
IIYETHCS TPONOPILIAHO 10 3HaYeHb A (r=+0,63; p <0,05)
3a paxyHOK 3MiHU IIBUAKOCTI Mi3HHOIO HAIIOBHEHHS A Ta
3a BincyTHocTi 3B’s13Ky MixX E Ta IA. 3B’s13ky E/A 3 iH1IM-
mu nokazHukamu ExoKI™ He BcTraHOBIEHO.

VY rpymi 3 20 gociimkeHux mimnitkiB 7 (32 %) mMamm
HOpMaJIbHY TreoMmeTpiro Mmiokapaa, 11 (58 %) — nunara-
mito, 2 (11 %) — noeaHaHH4 rineptpodii Ta qunarariii, Tpu
1IbOMY B 000X MiJTiTKiB TOBIIMHA Miokapaa (0,9 cm) nuiiie
TPOXHU IIepeBUIIlyBaja HOPMY, 1110 JO3BOJMIO 00’ €MHATH iX
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B OIIHY I'pyny. TaKMM YHOM, Oyj1a MOXKJIMBICTb PO3IJISIHY-
TU IUTITKIB BOX IPYIl — 3 HOPMaJIbHOIO T€OMETPi€lo Ta 3
JIMaTallie€ro, 10 SIKOi BilHECeHi i ABOE MiTiTKiB 3i c/1abKo
BUpaxeHoto rineprpodieto. CepeaHi 3HAUEHHST TOKA3HU-
KiB JI®D 117151 pO3IJISTHYTHX TUITIB pEMOJICTIOBAaHHST HaBeIeHi
B Tab1. 2.

3 HaBeJEHUX IaHUX BUIHO, 1110 CEPeIHI 3HAUEHHSI OiJb-
mocTi moka3HuKiB JIM rpu pisHUX TUTIAX PEMOIETIOBAHHS
nomiOHi MixkK co0010, X0Ua BimMiueHa CyTTEBA TCHACHILIS OO
3CyBy criBBimHoIeHHsT E/A o maTojoTiyHMX 3HaueHb B
000X Tpynax IiJITKIB 3 apTepiaIbHOIO TiIePTEH3I€I0.

V migniTKiB rpynu 3 HOpMaJbHOIO T€OMETPIi€l0 Yyepes
MaJly KiIbKiCTh CIOCTEpeXeHb KOpEeSLiiHUI aHalli3 He
npoBoauBcs. Po3paxyHKy B MiMIiTKiB i3 rpynu 3 Aujiata-
L€ moKasajau, 10 KiUIbKiCTh BipOTiIIHUX 3B’S3KiB MixX
nokazHukamu P ta ExoKI momiTHO 3pocia nmopiBHSIHO
3 po3paxyHKaMu 0e3 MOoAiy Ha TUIM PEMOACIIOBAaHHS, 1110
MOXe BKa3yBaTH Ha TOMITHY pOJIb TUITY PEMOJIETIOBAH-
Ha y dopmyBanHi JID. Ha momady 1o BimzHayeHUX BUIIE
3B’SI3KiB OTPUMAaHO BipoTigHi 0OepHEeHi 3B’SI3KM 3MiH I10-
kazaukiB DT i3 BTTIMI (r = —0,68; p < 0,05) i IVRT i3
JUIIT (r=—0,59; p < 0,05). Kpim 11boro, 3MiHa 000X ImoKa3-
HUKIiB ITOB’s13aHa (00epHeHa 3a1eXKHiCcTh) 3i 3miHamu I TT1T
(r=-0,611ir=-0,63; p <0,05). OcKiTbKHM B OOCTEKEHUX
miTiTKiB 3adikcoBaHi BimxuiaeHHs 3HaueHb DT i IVRT
TiIBKM B OiK HU3bKMX 3HA4YeHb, BCTAHOBJIEHUI 3B’SI30K
BKasye Ha 30inbmenHs B Hux BTTTL, JJITT i ATTIL.

Kpim nokasuukiB ExoKI, BctaHoBIeHI nesKi 3B’ sI3KM 3
nokaszHukamu AT. Tak, 3MiHu E Ta A noB’s3aHi 3 moKa3HU-
KaMU BHUITagKoBoro mMmakcuMmanbHoro AT (3okpema, JIAT).
3B’s130K 3HaueHb A Ta E 3 piBHeM [JAT xapakTepusyeThcst
KoeditieHTamMu Kopensuii (r = +0,65 i r = +0,75 Biano-
BimHO; p < 0,05). HasgBHiCTh BUpaXKeHOTO 3B SI3KY MiX 3Ha-
yeHHsIMU A, E Ta mokazHukamu MakcumanbHoro AT moxe
BKa3yBaTH Ha Te, 1110 iCTOTHA 3MiHa IIBUAKOCTI KPOBOTOKY
yepe3 MiTpaJIbHUI KJIalaH y IiIJITKIB BiTOYBa€ThCS Tillb-

KU TIpY 3HAYHOMY HaBaHTaXKE€HHI, TOI SIK BiAXWJIEHHS Bil
HOPMU YaCOBUX iHTEpBaJliB, 1110 XapaKTepU3yIOTh MPOLIeC
HANOBHEHHSI, MOXe OyTHU TPUBAJIMM i CYNPOBOIXYBATUCS
3MiHaMU CTPYKTYPHUX IMOKA3HUKIB MioKapaa.

binbn metaqbHUIT aHai3 ITOKa3aB, IO 3B’SI30K IIO-
kazHukiB BTITII i JJIIT 3i 3HauenHsamu DT i IVRT He
Mae (QyHKIIIOHATBLHOTO XapaKTepy, TOOTO He BiIOyBa€Th-
CsI TIOCTYIOBOI 3MiHM OIHOIO 3 MOKAa3HMKIB y Mipy 3MiHI
inmoro. Hampuknam, 3i 3meHmenHsM IVRT Big mak-
CUMaJbHUX 3Ha4YeHb N0 3HauyeHb Oym3bko 0,13 c¢ JJIII
MOXe OyTu Oynb-sIKMM B iHTepBaJi Bix 2,5 mo 3,0 cM, Tomi
gk npu IVRT < 0,13 ¢ AJIIT cTprOKOM 30iIbLIYETHCS 10
3,1-3,5 cm. lle crocyetnes i po3mipis BTIIL, ane Tyt
Mexelo pizkoi 3minu BTIIL € BepxHs1 Mexxa HOPMU 11bO-
ro MoKa3HuKa. MoxJIMBO, OUIbII BUCOKUIA piBEHb Pi3KOro
30inpmeHHs JJITT moB’sa3aHuii 3 OesIKUM 30iIbIIeHHSIM
JUITT nponopuiiitHo 30iibiieHHI0 po3Mipi JII. Ctpuo-
KoIoaioHa 3MiHa moka3HuKiB ExoKI Bka3sye Ha Te, 110 10
NIeSTKOTO PiBHSI CMCcTeMa KPoBOOOITy Moke (hyHKIIOHYBaTH
0e3 BKJIIOYSHHSI TIPOLIECiB, 110 CTAHOBJISATH CYTh iacTOJIiY-
HOI TuCOYHKIII, Tomi SIK iXHE BKIIOYEHHS CBiIUUTH IIPO
KOMILJIEKCHY TepedyIoBY CeplLieBO-CYAMHHOT CUCTEMU.

JIJ1s1 OLIIHKM poJIi OKpEeMUX MOKA3HUKIB Yy (hOpMyBaHHi
JiaCTOJIIYHOI AUCGhYHKIIT IPOBEACHO PO3PAaXyHOK JIJIsI Mif-
JIITKIB 3 TUJIATALII€I0 3 BACOKUMU | HU3bKUMU 3HAYEHHSIMU
BTIIL i AJITT (Ta6a. 3).

Hacamnepen npuseprtae yBary Te, 110 B 000X BapiaH-
Tax po3paxyHKiB 3HAUHO 3MiHIOIOTHCSI TTOKA3HUKU CHUCTE-
MU HU3BKOTO THCKY, BKItouatoun JTTII, Toxi ik po3mipu
JIL i ocHOBHI TTOKa3HUKM FeMOJMHAMIKU (HaMpUKIIai, y
Tabnuii HaBeneHo Tibku 3HaueHHs1 KIIP) 3anummatorbest
npakThdHo 0e3 3MiHu. Cepel iHIINX ITOKA3HUKIB MOXKHA
BuAimTy ABi rpynu. TM i moB’s3aHi 3 HEI0 MOKa3HUKM ic-
TOTHO BiIPi3HSIOTHCS Y IMIJIITKIB y TpyIIax 3 pi3HUMU 3Ha-
yeHHsamu BTIII, Toxi sk MoKa3HUKM, 1110 BimoOpaxkaioTh
¢yHKIIIOHAbHI MOXJIMBOCTI MioKapaa, HaBeAeHi y Ialli-

Ta6nuuys 1. lNoka3uuku giacToniyHoi pyHkUii miokapaa y nignitkie 3 MAI (M = m)

lNMoka3Huk IHTepBan HopMaTUBHUX 3Ha4eHb [1] Mignitkn 3 MAT, n = 20
E, m/c 0,7-1,3 1,17 £ 0,05 (1,12-1,22)
A, m/c 0,4-0,7 0,53 + 0,03 (0,50-0,56)
E/A 1,4-2,6 2,29 + 0,11 (2,18-2,40)
DT, c 0,13-0,22 0,12 + 0,01 (0,11-0,13)
IVRT, c 0,15-0,26 0,15 + 0,01 (0,14-0,16)

Tabnuuys 2. lNoka3Huku giacTonivHoi pyHKLiT 3anexHo Big Tunie pemogenioBaHHa y nignitkie 3 MAI (M = m)

Moka3Huk KoHTponb, n = 20 Hopmag;: a;:c;me'rpiﬂ Aunatauia JIl, n =13
E, m/c 1,10 £ 0,04 1,17 £ 0,08 1,17 £ 0,06
A, m/c 0,55 + 0,03 0,53 + 0,05 0,52 + 0,03
E/A, y.o. 1,84 + 0,09 2,29 £ 0,25 2,28 + 0,11
DT, c 0,12 + 0,01 0,13 £ 0,02 0,12 + 0,01
IVRT, ¢ 0,06 + 0,01 0,15 + 0,02* 0,15 + 0,02*

Mpumitka: * — p < 0,05 3 rpynoio KOHTPOJIIO.
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Ta6nuuys 3. Moka3xumnku AP i ExoKT npu pisaunx pisusix BTILU i 4JIM y nignitkie 3 aunartadieto JILU (M = m)

BTMLU onn
Moka3Huk <26 cMm > 2,6 cM <3,0cm >3,0cm
n=4 n=9 n=8 n=5
Moka3Huku ExoKIlr
BTIILL, cm 2,35 + 0,03** 3,22 + 0,11** 2,78 +0,13* 3,24 + 0,26
OA, cm 2,60 = 0,15* 2,98 + 0,08 2,84 £ 0,08 2,90 £ 0,20
OJ, cm 2,83+0,19 3,01 £0,09 2,75 £ 0,05** 3,28 £ 0,06**
OnL, ecm 2,15 + 0,05** 2,66 £ 0,14** 2,29 + 0,07** 2,84 £ 0,22**
KOP, cm 5,13 £ 0,09 5,29 £ 0,05 5,21 £ 0,07 5,28 £ 0,22
TM,cr @y M 0,58 + 0,05** 0,78 £ 0,02** 0,73 £ 0,05 0,70 £ 0,06
TMMLUH( , CM 0,75 £ 0,07 0,72 £ 0,04 0,74 £ 0,04 0,72 £ 0,06
TM3CI1LLIﬂ-MMLuI'I 1,32 £ 0,12** 0,93 £ 0,04** 1,04 £ 0,07 1,07 £ 0,15
DB, % 68,3 £ 3,2 70,4 £1,7 68,4 1,7 71,8 2,6
Moka3sHukn J®
E, m/c 1,18 + 0,09 1,17 £ 0,08 1,19 £ 0,07 1,14 £ 0,11
A, m/c 0,58 + 0,03 0,50 = 0,04 0,55 £ 0,02 0,48 £ 0,07
E/A 2,05+0,15 2,39 0,14 2,15 £ 0,09 2,49 £ 0,23
DT, c 0,15 £ 0,018** 0,11 £ 0,008** 0,13 £0,011* 0,10 £ 0,009*
IVRT, ¢ 0,15 £ 0,02 0,14 £ 0,02 0,18 £ 0,01** 0,10 £ 0,02**

Mpumitkn: * — p < 0,05, mixk rpynamuy 3 BACOKUMM | HU3bkuMu 3Ha4eHHamu BTIILL i 4J1T; ** — p < 0,001 mix
rpynamMu 3 BUCOKUMM i HU3bKUMU 3Ha4YeHHssmu BTIILL i 4J1I1.

€HTIB y rpynax 3 pisHumu 3HaueHHsMu JJITT. Chin 3a3Ha-
YUTU CYTTEBY 3MiHY Y CHiBBIJHOLIEHHI TOBILUWHU 3aJHbOT
crinku JIL i meperoponku B rpymi, y skiii 3miHn BTTILL
CYIIPOBOIKYIOTbC 3MiHaMu TM: 30inbmenns BTIIHI i
3meHIeHHs1 [VRT BinOyBaeTbcs mepeBaXkHO UM HABITh BU-
HSITKOBO 3a PaXyHOK 301JIbIIIEHHSI TOBIIMHU 3aIHbOI CTiH-
ku JILI (Ta6m. 3).

BuCHOBKMU

Takum YnHOM, TIOMITHY POJib Y (DOPMYBaHHI diacTOi4-
HOI AucGYHKIIT y mimtiTkiB 3 Al Bigirpae TUn peMoaeno-
BaHHS. AJie HaBiTh y MeXax OJTHOTO TUITY PEMOJETIOBAHHS
MOXJIMBE MOETHAHHS AiaCTOMIYHOI AMCGHYHKIIIT 3 Pi3HUMU
TUIIAMU MOPYLIEHHS MioKap/a, SKUM BiINOBiIal0Th 3MiHU
PI3HUX TPYN MOKA3HUKIB.

BigmideHna cyrreBa TeHAEHILiSI 1O 3CYBY CITiBBiTHOIIIEH-
Hs1 E/A o maTojioriyHuX 3HaueHb B 000X Ipyrnax MmiaIiTKiB
3 apTepiajbHOIO TIMEPTeH3IEI0 Ta PI3HUMU TUTIAMU TeoMe-
Tpii MioKap/a JIiBOro IIIyHOUYKa.

dopMyBaHHST AiacTONIYHOI AUCPYHKIII BinOyBaeThCs
IpHY B3aEMOZil pi3HMX (PAaKTOPIB y MiMTTKIB KOXHOI Tpy-
U 1o-pizHoMy. [J1s1 iX BCTaHOBJIEHHSI ITOTPiOHI 10JaTKOBI,
OinbLI TIMOOKI i MAaCOBi OCIIIKEHHS B JaHOMY HaIlPSIMKY.

Konduaikr iHTepeciB. ABTOpu 3asBISIOTH PO BiACyT-

HicTb KOH(UIIIKTY iHTepeciB Ta BjaacHOi diHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.
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Assessment of myocardial diastolic function in adolescents
with essential hypertension

Abstract. Background. Left ventricular diastolic dysfunction
is a clinically significant impairment characterized by a reduced
ability of the myocardium to fill adequately during the diastolic
phase. One of the primary etiological factors contributing to this
condition is hypertension, which, through chronic elevation of
blood pressure, induces structural and functional myocardial
changes. The purpose was to assess left ventricular diastolic func-
tion in adolescents with essential hypertension depending on the
patterns of myocardial remodeling. Materials and methods. The
study included 20 adolescents aged 14—18 years diagnosed with
hypertension and 20 healthy individuals in the control group. Mor-
phological and functional cardiac parameters were evaluated via
echocardiography. Left ventricular diastolic function was assessed
using pulsed Doppler imaging of transmitral flow from the apical

four-chamber view. Results. The findings indicate that the type of
myocardial remodeling significantly influences the development of
diastolic dysfunction in adolescents with hypertension. However,
even within a single remodeling type, variability in the manifesta-
tions of diastolic dysfunction was observed, accompanied by spe-
cific changes in relevant parameters. A marked trend toward path-
ological values of the E/A ratio was noted in all adolescents with
hypertension, regardless of pattern of the left ventricular geometry
remodeling. Conclusions. The development of diastolic dysfunc-
tion in hypertensive adolescents results from the complex interplay
of various pathophysiological factors, which differ across patient
subgroups. Comprehensive and large-scale studies are required to
further elucidate these mechanisms.

Keywords: hypertension; diastolic function; adolescents
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AuntatkoBcbknm B.O., Aéarypos O.€.

AHIMPOBCHKNN AEPIKABHUN MEANYHIA YHIBEPCUTET, M. AHIMPO, YKpQiHO

MPOrHo3yBAHHS PU3NKY PO3BUTKY OAIFrOOPraHHOro
TA NOAIOPraHHMX ¢peHoTUnIB
ATOMIYHOro MApLUY B AiTen

Pesiome. Axmyaavnicmo. Ha cboeo0mi icnye negupiuiene numanHs nepconanizosanoi diaenocmuku ma npeouryii
PUBUKIG PO36UMKY (enomunie amoniynux xeopob (AX) ma amoniunoeo maputy (AM) y dimeii. Memoro nodarnoeo do-
caidcenns 6yaa po3podka inmeepanbHoi Mooeni nepcoHanizo8aHo-npeyusitiHoi npeduKkamugHoi eeHomun-acoyiliosa-
HOI diaenocmuKu w000 pusuKy po3gUmKy 04i200peanto2o ma nosiopeannux genomunie (00D, [10D) AM y dimei.
Mamepiaiu ma memoou. Y docnioxcenns 6yau 3anyueni 68 dimeii eikom 6id 3 do 18 pokis: 21 — do ocHosHoi epynu;
47 — do koumponawvroi epynu. Kpumepiamu exarouenns do ocnoenoi epynu 6yau AX y kombinayisx amoniuno2o dep-
mamumy (Al), anrepeiunoeo punimy abo punoxon ronkmueimy (AP/APK) i/abo 6pouxiarvhoi acmmu (bA): AA+AP/
APK, bA+AP/APK, AJI+AP/APK+bA. Kpumepii exawouents 00 KOHmpoavHoi epynu: pyHKYIOHANbHA [/abo opeaHiyHa
namoanoeis mpaenoi cucmemu, giocymuicmo AX. Ycim dimsam 6y10 3pobaeno eeHomunysants Ha 8apiaHmu 00HOHYKAe-
omudnux eapiayiic (SNV) rs7927894 cena gpinaepuny (filaggrin — FLG) i rs7216389 eena opocomyioio- 1-nodionoeo
oinka 3 (orosomucoid-like 3 — ORMDL3) i eusnaueno konuenmpayii ¢ cuposamuyi Kpogi biomapkepie: pymuHHO2O
3aeanvroeo imynoenooyriny E (IgE) i Hosimuvoeo biomapkepa-kandudama, Kymannozo T-KaimunHoeo ampakmugHo2o
xemokiny (cuteaneous t-cell attracting chemokine — CTACK/CCL27). Pe3yasmamu. byau ompumani maxi ¢pynxuyio-
HanvHi 3HavenHs npeduxmopie pusuky poseumky Q0D i [I0D AM y dimeii: six dumunu < 11 pokie — cniegionouienms
wancie (CII) 3 95% odosipuum inmepsanrom (95% 1) cmanosuno 3,74 (1,09—12,8), p = 0,025; eemeposucomnuii
eenomun C/Trs7927894 FLG — 2,88 (0,99—8,38), p = 0,051; eomosueomnuii eenomun T/T rs7216389 ORMDL3 —
5,19 (1,61-16,8), p = 0,051; kombinayis eenomunie C/T rs_7927894 FLG + T/T rs_ 7216389 ORMDL3 — 5,87
(1,30—26,42), p = 0,017; konuyenmpauyis 6 cuposamuyi kpogi CTACK/CCL27 > 4308,8 ne/ma — 7,4 (2,35—23,26),
p <0,001; konuenmpauis 6 cuposamui kpogi 3aeanvroeo IgE> 213 MO/ma — 136,7(15,4—1213,2), p < 0,001. Haoani
Oyau ompumarni diaenocmuuni Koegiuienmu (/1K) 0ns modeni nepconanizoeanoi npeduKamusHoi eeHomun-acoyiiosa-
Hoi diaenocmuku pusuky pozeumky [10® AM y dimeii (3a paneom): 1 — 3aeanvhuii IgE> 213 MO/ma — JIK = +8,7;
2 — CTACK/CCL27 > 4308,8 ne/man — K = +5,0; 3 — T/T rs_7216389 ORMDL3 — JIK = +5,0;, 4 — C/T
rs_7927894 FLG + T/Trs_7216389 ORMDL3 — JIK = +6,5; 5 — C/T rs7927894 FLG — JIK = +2,8; 6 — ¢ix < 11
pokie — JIK = +1,8. [lopocosum 3nauennsm cymu JAK 6yno eusnaueno > 11,8 6ara: npu snauenni 0—06,8 6anra pusux
pozeumiy [10D AM y dimeii 6ye dyxuce nusvkum, npu 7,8—9,6 6ara — nuzokum, npu 10—11,8 6ara — nidsuwernum,
npu 12,8—14,6 6ara — sucoxum i npu > 15,5 6ara — dyxce sucoxum. Bucnoexu. /s nepconanizoseano-npeuusiinoi
npeouKyii pusuKky po3sumky 04ie0opearrux i/abo nosiopeanHux gpenomunie AM y dimeil nponoHyemscs 3acmocy8anHts
2eHOMUN-ACOYIN0BAHOI IHMe2PaNbHOT MOOenl, AKA BKAHAE WUPOKUL CNeKmp (pakmopie-npeoukxmopie, aK-om: 3a-
eanvHobionoeiunuil — eix dimeii do 11 pokie; eenemuuni — eenomunu C/T rs7927894 FLG, T/Trs7216389 ORMDL3;
bioximiuni — pieHi cupogamrosux KoHyenmpauii 3aeanrvhoco IgE > 213 MO/ma i CTACK/CCL27 > 4308,8 ne/ma.
[lopoeosum 3nauenHsM nidsuweHo20 pu3uUKy po3sumiy danux gpenomunie y dimeii € cyma JIK > 11,8 6ana.

Kir040Bi ciioBa: amoniunuii mapw; dimu; nepconanizosana npeduxamusna 2eHomun-acoyiiiogana 0iaeHocmuKa;
inmezpanvHa modens; eenomun,; Giomapkepu
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Bctyn

IIporHo3yBaHHSI pO3BUTKY aTomiyHoro mapiry (AM)
y JiTeil € aKkTyaJlbHOIO Ta HEBUPILIEHOK MPOOJEMOI0 B
neniatpii. AM xapakTepu3yeTbCsl MPOTrPEiEHTHUM ypa-
KEHHSIM TpPaBHOTO TpakTy (XapyoBa ajeprisi), LIKipu
(aTomiunuit nepmMatut — AJl), BepXHix (aJiepriyHuii pu-
HIiT — AP) i HuXHiX (OpoHxianbHa acTMa — BA) nuxanb-
Hux nuisixis. [Ipu ypaxkeHHI OUHUX 0JIyK PO3BUBAETHCS
anepriunuii puHOKOH IOHKTUBIT (APK). VYci artomiuni
xBopobu (AX), sKi cTaHOBIATH AM, TPYHTYIOTbCS Ha
CUCTEMHOMY aJIeprivHOMY 3aIlaJIeHHi Ta MalOThb XPOHivu-
HUH TIepeOir 3i 3HAYHUM 3HMKEHHSIM SIKOCTi XKUTTS malli-
€HTIB i ixHiX poauH [1].

BinnmoBigHO 1m0 cKJIagHOI NMPUPOIM IMATOTE€He3y BCiX
AX, sKi cTaHOBIISITH AM, iCHY€E BeJIMKa KiJIbKiCTb MapKe-
piB — MPENUKTOPiB PUBUKY PO3BUTKY Pi3HUX (DEHOTUIIIB
AM, MapkepiB TSIKKOCTI 3amajieHHs i BilMoBini Ha Tepa-
MEeBTUYHI iHTepBeHIil [2]. 3a MpUpoaIOI0 MapKepu MOXHa
pPO3MOJIIUTU Ha 3arajibHoOioNoriuHi (BiK, cTaTh, €THiUHA
Ta pacoBa MPUHAJIEXHICTh), TeHETUYHI (TTAaTOTEHHi MyTallil
CTPYKTYPHHUX T€HIB 3 yTpaToio MYHKIIii, OMHOHYKJICOTUIHI
Bapiallii IpMYMHHMX TeHiB (single nucleotide variation —
SNV)) i Oioximiunxi (OGioMapkepu). 3a BHU3HAYECHHSIM
BOO3, 6iomapkepu — 11e Oyab-sIKi CyOCTaHIIil, peYOBUHU
a00 CTPYKTYypU OpraHizaMy a00 MPOAYKTHU MOT0 XKUTTEMISATb-
HOCTI, sIKi acolliiloBaHi 3 po3BUTKOM i/ab0 mposiBaMu 3a-
XBOpIOBaHHA [3].

Y BiacHUX AOCTIKEHHSIX OynM igeHTUdiKoBaHi aco-
wiartii Biky, crari, SNV i gesikux 6iomMmapKepiB 3 pO3BUTKOM
pisHux ¢deHorumniB AM y niteit [4]. Hamu Oynu BusHaveHi
BIpOTifHI TIPEIUKTOPU PUBMKY PO3BUTKY MOHOOPTAaHHMX
(MO®) i noniopranaux denotunis (IMTOMD) AM y miteii.
Tak, reHeTnyHUMM (paKTOpaMU PU3UKY PO3BUTKY AM €
rerepo3urotHuit reHotun C/T 157927894 rena FLG (4, 7],
romo3urotHuit resorun T/T rs 7216389 rena ORMDL3
[5], biomapkepamu — 3arajapHuii imyHorooyniH E (IgE) i
kyrtaHHuii T-knitmHHO-atpakTuBHUIT XeMokiH (CTACK/
CCL27) cupoBatku KpoBi. PiBennb IgE > 173 MO/mn
MOB’SI3aHMIA 3 MiIBUILIEHHSIM pU3UKY po3BUTKY MO®D AJly
8,98 paza; > 213 MO/Mi1 — 3 MiABUILIEHHSIM PU3UKY PO3BU-
1Ky [TOD AMy 136,67 pa3a; > 1001 MO/Ma — 3 migABUIIIEH-
HSIM pu3HKy po3BuTKy [TIOM® AM y 16,00 pa3za [4, 7]. PiBeHb
CTACK/CCL27 > 3658,45 rir/mJ1 TIOB’sI3aHMIA 3 TIIBUIIICH-
HSIM PU3UMKY PO3BUTKY 3araJIbHOTO aTOMiYHOTO (DEHOTUTTY B
5,37 paza i MO® AJl — y 5,64 pa3a; > 4308,8 nr/m1 — 3
MABUIIEHHSIM PU3UKY PO3BUTKY 3aBEPIIEHOTO (heHOTUITY
AM AJI+AP/APK+BAy 7,4 pasa [6].

Takox A. Débinska Ta cmiBaBT. [8] BCTaHOBWIIM, IO
T-anen» SNV 157927894 FLG minBuillye pusuK po3BUTKY
All'y 2,21 paza (p = 0,015); a H. Kitazawa Ta cmiBaBT. [9]
BUSIBWIM IiABUIIEHUN pU3UK PO3BUTKY BA mpu moyaTky y
Billi MmoJtoziie 3a 10 pokiB Ta eKCTpeMaIbHO MiIBUIIICHOMY
piBHi 3aranpHoro IgE y HociiB SNV rs_7216389 ORMDL3.
Qudsia Umaira Khan ta cniiBaBT. [10] HaBoasTh cyrepeyd-
JIUBI JaHi 1po 3B’5130K AaHOro SNV 3 pU3MKOM pO3BUTKY
BA y miteii: 3 omHOTO 0OKY, HABOISITHCS JaHi MeTaaHAIi3y
55 mocmimkeHb, y IKMX He OyJI0 BCTAHOBJICHO IPUIYMHHY
posb T-anenst SNV rs_7216389 rena ORMDL3y ii po3Bu-
TKY; 3 iHIIIOTO OOKY, HAaBOAUTbHCS MeTaaHami3 10 orisiais, y
SIKMX BKA3YEThCSl HA MiIBULIEHHS TAKOTO PU3UKY B HOCIIB

romosurotrHoro resotury T/T rs_7216389 a6o rereposu-
rotHoro rerHotuny C/T rs_7216389 rena ORMDLS3.

KirouoBum Giomapkepom AX e piseHb IgE, Binkputts
LIOTO KJIacy iMyHOII00ymiHiB y 1967 poli 3miiicHUIO pe-
BoJIfoLiiHUI cTpubOK y miarHocTuili AX [11—14]. Onnak
HUHI € JaHi IoJ0 TOro, o posb 3arajbHoro IgE B mia-
rHoctulli Al € nepeouineHoto [13]. Ha choromni mst -
BUIIIEHHS PiBHS €(DEKTUBHOCTI paHHBOI JiarHOCTUKHU AX Y
MiTeI TOCIIIKYEThCS IMMPOKUI CIIEKTP MOTEHIIMHNX 0i0-
MapkepiB. Cepen ycbOro iX pi3HOMAHITTS ONHUMU 3 Hali-
OLTBII MEPCIEKTUBHUX CIOJIYK € XeMOKiHU, TaKi SIK TUMYC-
Ta aKTUBALliHHO-peryIboBaHMI XeMOKiH (thymus activation
regulated chemokine — TARC/CCL17), CTACK/CCL27 i
nepioctuH [1, 14, 15]. JlaHi 6Giomapkepu acolliiioBaHi He
JIAIIe 3 TSKKICTIo mepebiry AX, a il 3 mporHo3om nepeodiry
3axBoptoBaHHs. [Ipore 3a MunHyji 10 pokiB icHye ooMaib
TOCITIIXKEHb SIK Y BITYU3HSIHIN, Tak i B iHO3eMHill JliTepa-
Typi o0 BruiuBy, 30kpema, CTACK/CCL27 Ha pusznku
PO3BUTKY a00 cTyreHi TsekkocTi AL, BA abo iHImmx 3axBo-
pIoBaHb, sKi popmyoTh AM y miteil. OgHe 3 TOCTiIKEHb,
110 TIOPiBHIOE PiBHi cMpoBaTKOBMX KoHUeHTpaliit TARC/
CCL171i CTACK/CCL27 y cupoBartiii KpOBi IiTeii, XBOPUX
Ha A, BA Ta XpoHiYHY KpONUB’SIHKY, OyJ0 IpoBeacHE
E. Machura ta criBaBr. [16] y 2012 potii. ABTOpy BUSIBIIN
BiporigHe MiABUILEHHS PiBHIB IIMX XEMOKiHIB Y CUPOBATLIi
KpOBI Jiteii, xBopux Ha A/l, Ha BiIMiHY Bin AiTeil, XBopUx
Ha BA Ta xpoHiuHy KponuB’siHKY. BogHouac Hamu He 6yJ10
3HaiiaeHo naHux npo 3acrocyBaHHss CTACK/CCL27 B iH-
TErpOBaHUX JiaTHOCTUYHUX MOJEJISIX ISl BU3HAYCHHST PU-
3UKY pO3BUTKY AX y IliTEHA.

MeTta: po3pobKa TepcoHali30BaHO-TIPELU3iAHOI TeHO-
TUM-acouiitoBaHoi iHTerpanbHoi Mozeri (ITITTAIM) mws po3-
PpaxyHKy iHIMBiIyaabHOI iMOBIPHOCTI PO3BUTKY OJIIrOOpraH-
HUX i TOJIiIOpraHHMX (PEHOTUIIIB aTOIIIYHOTO MapIIly B IiTEiA.

MarTepiaAu Ta meToamn

J1J1s1 TOCSITHEHHSI TTOCTaBJIEHOI MeTU 0yJ10 C(hOPMOBAHO
2 TpyIy OOCIiIKEHHS — OCHOBHY Ta KOHTPOJIbHY, 10 SIKMX
yBiiM 68 miteit BikoM Bim 3 mo 18 pokis. JIo ocHOBHOT
rpynu Oyna 3ajiydeHa 21 AUTMHA, XBOpa Ha OJIirOOpraH-
Huit penorun (OOD) AP/APK i noniopranHi deHOTUITH
(IMMOd®) AM — AJI+AP/APK i BA+AP/APK. Y KOHTpOJIb-
Hy TpyIty Oyjio 3aimydyeHo 47 naiteii, XBOpUMX Ha OpraHiuyHy
i/abo (pyHKIliOHAJIbHY TIATOJIOTII0 CUCTEMM OpraHiB TpaB-
JICHHSI, SIKi He MaJIM KJIiHIYHOI a00 mapaKIiHiYHOI CUMII-
tomaTukn AX. CchopMoBaHi KOrOpTM OCHOBHOI i KOHT-
POJIBHOI Ipyn Oy CTATUCTUYHO OOHOPIZHMMMU 3a CTATTIO
naiieHtiB (p > 0,1) i BiporinHO BiAPI3HSIMCS 32 BiKOM
(taba. 1, 2). [Ipu iboMy cepenHili Bik XBOpUX 3a CepelHiM
apudmetuyHuM (M) i Menianoro (Me) y miarpymnax moc/i-
mkeHHss OO® AP/APK i [TO® AL+AP/APK i BA+AP/
APK 0yB nNopiBHIHHUM 3 TOKa3HUKAMU KOHTPOJIBHOI Ipy-
mu. [l Bepudikanii M 6yB 3acTocoBanuii 95% moBipumnii
intepsai (95% 1), Me — HyKHil i BepxHiit kBapTuii (low
quartile — high quartile). BiporinHicTb BinMiHHOCTeI1 O11i-
HIoBayiacsl 3a joromMororo kputepiiB 2 Ilipcona, Ctblio-
nmeHTta, ManHa — YiTHi.

Po3pobka mepcoHanizoBaHO-IPEIU3IMHNX TEeHOTHUII-
acoliioBaHUX IHTeTpaJbHUX MOeeil Oa3yBajach Ha ajl-
TOPUTMi, OTPUMAHOMY 3a pe3yJbraTaMM KOpeJsiiitHoro (3
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po3paxyHKoM KoedillieHTa paHIroBoi KopeJsiii CripMeHa
(Spearman’s rank correlation coefficient; rs), ROC- (receiver
operator characteristic) i 6araToakTOpHOI0 JOTiCTUYHOTO
perpeciiiHoro aHaii3iB 3 pO3paxyHKOM CHiBBiJHOUIEHHS
manciB (CL) po3BuTKy mociimKyBaHux eHoTurise AM 3
95% J11, a TakOX Ha METOIMIII PO3PAXYHKY MiarHOCTUUHMX
KoedIIiEHTIB IJIT KOKHOTO TIPeAUKTOpa MOAEII — 3arajib-
HOOI0JIOTIYHOTO, TEHETUYHUX i 010XIMIYHMX, OLIIHKY IXHBOT
iHpopmaTuBHOCTi (I) 3a KoedimieHToM Kynmpbaka i Kimacu-
dikamii pu3uky (iMmoBipHOCTI) HacTaHHA nomii (P) [17, 18].
B ycix Bunmangkax P po3yminu sk pu3nK BUHUKHEHHS IIEBHOL
nofii — po3Butky [TOM AM, 3i 3HaUeHHSIMU B iHTEpBaIi Bif
0 (pu3uK BiACYTHil1, TOOTO JOCiIKyBaHE 3aXBOPIOBAHHS HE
pO3BUHETHCS) A0 1 (MakcMMallbHAa MMOBIpHICTbh PO3BUTKY
IMO® AM — paHa mofisi Ma€ MaKCUMaIbHy WMOBIpHICTh
HacranHs). st TTTITAIM 6ys10 BcTaHOBIEHO, 1110 HMOBIp-
HICTb HAaCTaHHS TOJil, o0YMCeHa 3a PiBHSIHHSIMMU JIOTiC-
TUYHOI perpecii, € Bucokoto nipu P > 0,5

BaHux peHotunis (OOD, [TOD) AM (puc. 1): BiK AUTUHU
1o 11 pokis (rs = —0,247; p = 0,042), cupoBaTKOBi KOHLIEH-
tpauii CTACK/CCL27 (rs = 0,397; p < 0,001) i 3arasibHOrO
IgE (rs = 0,718; p < 0,001), a TakoX TeHOTUIOBI BapiaH-
™ C/T 157927894 rena FLG (tb = 0,239; p = 0,05) i T/T
1s7216389 rena ORMDL3 (rb = 0,349; p =0,004) Ta ix KoM-
6inanis C/T rs_7927894 FLG + T/T rs_7216389 ORMDL3
(b =10,303; p=10,012). Sk BuaHO 3 puc. 1, HEAOCATHEHHSI
IUTUHOIO BiKy 11 poKiB Ma€ BiporinHuii o0epHEeHMIT BIUINB
Ha pusuK po3BUTKYy OOD/TTOD AM, reHeTUIHi MapKepn
11 6ioMapKepy MalOTh BipOTiMHMI TIPSIMUI BIUTUB Ha 30iJ1b-
LIEHHS PU3UKY PO3BUTKY JaHUX (DEHOTUIIIB.

V 1abs. 3 HaBeJAeHa OLliHKA MPeIMKAaTUBHOI SIKOCTi 3a-
rajbHO0i0JOrYHMX, TEHETUYHMX i OioMapKepiB MpU po3-
paxyHKy imoBipHOCTI po3BuTky OO®D i [TOD AM vy ni-
teit. 3actocyBaHHs ROC-aHani3y 103BOJMUIO BCTAHOBUTH
BiIMiHHY MpeIUKaTUBHY SIKiCTb CUPOBATKOBUX PiBHIB 3a-

(> 50 %), ane ansa 6inbuI TouHOTO Mporto- | 0.8
3y BUKOPHCTOBYIOTBCS TTapaMeTpH SIKOCTi
Mmoneni 3a pesyabraramu ROC-ananisy — | o6

CEHCHUTUBHICTS (Se), criermgivHicTs (Sp),
TouHicTh TiporHo3y (TII), mporHocTuuHa

0,718

LiHHICTh HETATUBHOTO i MO3UTUBHOIO pe- 0.4
aynsraty (ITLITTP/TTILIHP).

CratuctiyHa o0poOka pesyabraris, | 0.2
OTPUMAaHMX BiJl YCiX TUITiB TOCTIIXKEHb Ta Bik
aHaJli3y, MPOBOANIIACH i3 3aCTOCYBAHHAM 0

nporpamMHoro 3abesreyeHHs Statistica
v.6.1 (Statsoft Inc., CIIA, niueH3sis

(p =0,05)

(p < 0,001)

0,397

0,349
(p < 0,001)

0,303
(p = 0,004)

0,239
(p=0,012)

ACK/  3aranb-

7216389 C/T rs

927894 T/T rsi 17927894  CT.

No  AGARO909E415822FA) i MedCalc

Software trial version 22.003 (MedCalc (p=0,042)

FLG ORMDL3 FLG+ T/T CCL27,  Hwuin IgE,
rs_7216389 nr/mn MO/Mn
-0,247 ORMDL3

Software Ltd, Ostende, Belgium; https://
www.medcalc.org; 2023).

(@]

PesyAbTatH

3a JaHUMMM KOPEJSLiifHOro aHajizy
0yJ10 BU3HAUYE€HO ITOKA3HUKMU, SIKi BipOrif-
HO acCOLIiI0IOThCSI 3 PO3BUTKOM KOMOiHO-

PucyHok 1. Acouiayii npeankTopiB 3 pusnKkom po3BUTKY
0J1iroopraHHoOro Ta noJsliopraHHux ¢geHoTuniB aroni4yHOro MapLuy B

Aaiten

lMpumitka: p — cTaTucTUYHa BiporigHicTe 3a kputepiem CTbiogeHTa.

Ta6bnuuys 1. CTpyKkTypa nauyieHTiB 3a CTaTTIO B OCHOBHIli | KOHTPOJIbHIN rpynax

r Crartb, n (%) Pi3HMLSA 3 KOHTPONILHOIO

pynu : .
JiBuaTka Xnonuuku rpynoto (p)

OcHoBHa: OO® AP/APK, NMO® AO+AP/APK,

BA+AP/APK (n = 21) 8(38.1) 13(61,9) > 0.1

KoHTponbHa (n = 47) 26 (55,3) 21 (44,7) -

Mpumitka: * — 3a kputepiem x? lNipcoHa.

Tabnunys 2. CTpykTypa nayieHTiB 3a BIKOM B OCHOBHIVi i KOHTPOIbHIV rpynax

CTaTuCcTUYHI napameTpu (POKM)
Mpynu i
Py n| M| m | es%m | me | Lamq | Plewnckoutponeuom
OcHoBHa: OOD AP/APK,
NMOo® AO+AP/APK, 21 8,9 0,7 7,3-10,4 9 7-11 <0,05
BA+AP/APK (n = 21)
KoHTponbHa (n = 47) 47 | 10,9 0,6 9,7-121 11 8-14 -

lMpumitka: * — 3a kputepismu CTeroneHTa i MaHHa — YiTHi.
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ranbHoro IgE > 213 MO/ma i 1o0py NpeIMKaTUBHY SIKiCTh
CTACK/CCL27 >4308,8 rir/ma (puc. 2). IHIIi npeaukTo-
PY MaJiu 3aI0BiUJIbHY NTpeAMKATUBHY sKicTh. BomHouac C/T
1s7927894 FLGiT/T rs7216389 ORMDL3 € BucOKOCTIELIN-
GiyHUMU, a HE CCHCUTUBHUMU TIpeauKTopamu. | HaBnaku,
BiK 1uTUHHU 10 11 poKiB € HU3bKOCIIEIN(IYHNIM ITPETUKTO-

pOM po3BUTKY AM.

Ta6nunys 3. [IpPorHocTUYHa KiCTb NPEANKTOPIB PO3BUTKY OJ1irOOPraHHOro Ta nosaiopraHHux peHoTunis

YV t1abn. 4 naBeneni 3HaueHHs1 CILL mocaimkyBaHuX
MpPEeIuKTOPiB 3 BU3HAUYEHHSIM iMOBIpHOCTi HAacTaHHS I1O-
nii — po3Butky OO® i/a6o [TOD AM vy niteit 3a pe3yib-
TaTaMM 3aCTOCYBaHHS OJHO(MAKTOPHOIO JIOTiICTUYHOTO
perpeciiinoro a"amizy. Haiisumii CIL mae KkoHIIeHTpallis B
cupoBariii KpoBi 3arajibHoro IgE > 213 MO/mi, a itmoBip-

HiCTh HACTaHHM Takoi mofii gocsirae 76,9 %, 110 BiAnosi-

aroniyHoro mapuuy B Aitev 3a gaHnmu ROC-aHanisy

100-Specificity

100-Specificity

ROC-aHani3
MpeaukTop . Mnowa nig kpuBoOIO Se (95% Aly/
LT ROC (AUC, 95% fI) Spe (95% fI), % P
. 0,654 81,0 (58,1-94,6)/
Bik, poku =1 (0,529-0,765) 46,8 (32,1-61,9) 0,026
0,624 52,4 (29,8-74,3)/
rs7927894 FLG crT (0,498.0.738) 753 (57 4-84.4) 0,057
0,664 47,6 (25,7-70,2)/
rs7216389 ORMDL3 /T (0,539-0.774) 85.1(71.7-93.8) 0,008
C/T rs_7927894 FLG +T/T 0,611 28,6 (11,3-52,2)/ 0.039
rs_7216389 ORMDL3 (0,485-0,727) 93,6 (82,5-98,7) ’
0,748 66,7 (43,0-85,4)/
CTACK/ CCL27, nr/mn >4308,8 (0,628-0,846) 78,7 (64,3-89,3) < 0,001
0,948 95,2 (76,2-99,9)/
I9E, MO/mn =213 (0,866-0,987) 87,2 (74,3-95.2) <0,001
B||< POKM FLG: CIT1 iHWi reHoTUnu -0 ORMDL: T/T-1, inwi renonu -0
S sorssimdy 100 i 100 |-
.’./I-I—I,. | :
- Sensitivity: 810] 80 80 &
£ Specificity: 46,8 Z 2 [
= Criterion: <11 = 60 |- : 2 60 i )
[ F 1 g 40 Sensitivity: 52,4 [ ri . 6-""
= o i Specificity: 72,3 |4 [ ensitivity: 47,6 |....i....5.
0 C?) H C’r)iterion:y>0 : * 40 E Specificity: 85,1
20 [ 4 | L Criterion: >0
- 20 piof AUC = 0,664
oi-:- --------- R e 0 i tif /4 P = 0,008
0 40 80 ’ 0 _!lvlllll[ o I
0 20 40 60 80 100
100-Specifici - ifini
P Y 100-Specificity 100-Specificity
FLG : C/T + ORMDL: T/T _ CTACK, pg/mi IgE TOTAL, MO/mMn
: : : : . 100 = o AN . .
100 : i 100 (=uperees -IIIIIlIlIllIlIIIlIIllIlI
i i ' Sensmwty 95,2 |
80 - . 80 - g 80 |i-m gp‘teCIfCIty 51732 ................. i
- = i P - r riterion: >213
= i > 60| Sensitivity: 66,7 |i... = F i : :
z %0n " Z T el Specificty: 78,7 . 2 8op
% 40 S 40 Crlten‘cly'r']'j4308 72 2 40i
O [Sensitivity: 286 " 1 i i D bt s
Specificity: 93,6 | *  ° y 20 [} [ : : :
Criterion: >0 AUC = 0,611 j 20 |; “ AUC = 0,948
. £y % [p (? 039 | i 0 : r o K P < 0,001 i
1 L Lt T 11 L B R L = - ceeepu
0 20 40 60 80 100 0 20 40 60 80 100 e

0 20 40 60 80 100

100-Specificity

PucyHok 2. OuiHka 3a gonomoroto ROC-kpuBux nporHOCTUYHOI sKOCTi AgemorpagiyHoro,
reHeTn4Hux i 6iomapkepis LL0[0 POpMYyBaHHSI PUINKY POIBUTKY OJ1irOOPraHHOro
Ta nosniopraHHux ¢peHoTUniB aToniyHOro mapLuy B gite
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JIA€ KPUTEPIiI0 BUCOKOTO pu3KKy (> 50 %). I HaBmaku, rnpu
KoHIeHTpauii 3aranbHoro IgE < 213 MO/mi iMOBipHicTb
PO3BUTKY NaHUX (DEHOTHUITIB CTAHOBUTH 2,4 %. 3HaYCHHS
iHIIKMX MPEeNUKTOpiB cyTTEBO BapiotoTh 3a CL i P, imyumn
3HM3Y oropu Bin Biky 10 11 pokiB 1o C/T rs_7927894 rena
FLG, T/T rs_7216389 rena ORMDL3, C/T rs_7927894
rena FLG + T/T rs_7216389 rena ORMDL3 i koH1IIeHTpa-
uii CTACK/CCL27 > 4308,8 nr/mi. Tpeba Big3HaYUTH He-
MOXJIMBICTh BUKOPHUCTATH Pe3yJIbTaTh KOMOIHOBAHOTO Te-
Hoturty C/T rs_7927894 rena FLG + T/T rs_7216389 rena
ORMDL3 — 25,4—66,7 % uepe3 Te, 1110 Oro MOKA3HUKU
cyrepeyaTrh MpaBUIy MYJIBTUKOJiHEapHOCTi, TOOTO TiCHOI
KOpeJsilii 3 iHIMMHU (paKTopaMM.

IIpu paHxXyBaHHI AOCTiIKyBaHUX MPEAUKTOPIB 3a KO-
ediuieHTom iHdopMatuBHOcTi Kynbbaka mepiui Miciis,
K i npu paHxyBaHHi 3a CIL i P, nocinaioTb mokazHUKU
IgE > 213 MO/mi (I = 3,60) i CTACK/CCL27 >4308,8 rir/mi
(I = 1,13) y cuposarii KpoBi (Tabm. 5). 3-Te miclie i3 cyT-
TEBOIO iHMOPMATUBHICTIO IIOCITA€ TOMO3WTOTHE HOCIIi-
ctBo T-amenst SNV 157216389 rena ORMDL3 (I = 0,83).
Kowmb6inoBanuit renotun C/T rs_7927894 rena FLG +T/T
rs_7216389 rena ORMDL3 mociB 4-Te paHTOBe Miclle

(I = 0,72), npote He Moxe OYyTU BUKOPUCTAHUI y HaHii
MPOTHOCTUYHII MO, SIK OyJI0 3a3HaY€HO BUIILIE.
3acHOBYIOUYMCh Ha AaHUX Tadj. 3—5 i puc. 1 i 2, mu
ctBopuin KoHuentyainbHy [TTTTAIM mis nporHo3yBaHHS
cryreHst pusuky po3BuTky OO® i [TOD AM y nireii 3a
OaIbHOIO OILIHKOO BipOTiMHUX Ta iH(POPMATUBHUX TIPEIU-
KTOpiB PU3MKY: BiK < 11 poKiB, KOHILIEHTpAIllisl B CUpOBaT-
ui kpoBi CTACK/CCL27 > 4308,8 nr/mi i 3arajibHoro
IgE > 213 MO/mn, HocitictBo reHoTtuny BapiaHTiB C/T
1s7927894 rena FLG i T/T rs7216389 rena ORMDL3. T1a-
pameTpu po3po0JIeHOI Momelli 0a3yloThCs Ha MiABUILEHIMN
imoBipHocTi P i BizmoBimHomy K (Tta6iu. 5). IIpu mpomy
iiMoBipHicTh (P) po3BUTKY OJIiIrOOpraHHOro i/abo moJii-
opraHHUx (eHOTuIiB AM OLIIHIOETbCS 3a PiBHSIHHSIM JIO-
rictuynoi perpecii (¢. 1 ana n = 1), ne aprymMeHToM (X,) €
cyma JIK 3a BKazaHUMU MOKa3HUKAMU:
P=1+17;z=ao+a,x1+a2x2+... +ax,
ne P — TeopeTmyHa MMOBIPHICTb PO3BUTKY 3aXBOPIOBaH-
HsI, TIpuiiMae 3HaYeHHs Bix 0 (3aXBOpIOBaHHSI HE PO3BU-
HeTbesl) 0 1 (MakcMMaibHa MMOBIPHICTH HACTAHHS I10-

Ta6nuus 4. [IPOrHOCTUYHI XapaKTepPUCTUKN NPeanKTOPIB PO3BUTKY OJIirOOpPraHHOIro Ta noaiopraHHnNx
¢deHoTUniB atoniyHOro mapLuy B fiten 3a gaHNMv ogHO@®aKTOPHOIr o JIOriCTUYHOro aHasnidy

JloricTnyHa perpecis
Moka3Huk Kputepin o ApeKBaTHiCTb

ClLL (95% Al) PP, . perpecii

. . %2 = 5,05;
Bik, poku <11 3,74 (1,09-12,8) 0,154/0,405 b =0,025
%2 = 3,80;

rs7927894 FLG (o7) 2,88 (0,99-8,38) 0,227/0,458 0 = 0,051
x?=7,85;

rs7216389 ORMDL3 T/T 5,19 (1,61-16,8) 0,216/0,588 b = 0,005
C/T rs_7927894 FLG +T/T x?=5,71;
rs_ 7216389 ORMDL3 5,87 (1,30-26,42) 0,254/0,667 0=0017
2 .
CTACK/ CCL27, nr/mn >4308,8 7,4 (2,35-23,26) 0,159/0,583 Xp b (1)2081
B x2 = 46,53;

IgE, MO/mn >213 136,7 (15,4-1213,2) 0,024/0,769 p < 0,001

NMpumitkn: P, /P, . . — iMOBIpHICTb PO3BUTKY KOMOiIHOBaHMX KniHiYHMX peHoTunis AM npu HeBUKOHaHHI/BUKO-
HaHHi yMOB KpUTEepIlo; ageKkBaTHICTb perpecii — nokasHuku ageKkBaTHOCTI MoAeni 10ricTu4Hoi perpecii.

Tabnuys 5. IHpopmaTUBHICTb, paHroBui NopsAoOK i AiarHOCTUYHI koeilyieHTn NpeanuKTOPIB PO3BUTKY
0/1iroopraHHoOro Ta roJsiiopraHHux geHoTuniB atoniYHOro MapLuy B gireu

lNMoka3Huk Kputepin IHdpopmaTtueHicTb (I) | TN/NUHP/MLUMNP PaHr AK
Bik, poku <11 0,25 57,4/84,6/40,5 6 +1,8
rs7927894 FLG C/IT 0,34 66,2/77,3/45,8 +2,8
rs7216389 ORMDLS3 T/T 0,83 73,5/78,4/58,8 +5,0
C/T rs_7927894
FLG +T/T rs_7216389 0,72 73,5/74,6/66,7 4 +6,5
ORMDL3
CTACK/CCL27, nr/mn >4308,8 1,13 75,0/84,1/58,3 2 +5,0
IgE, MO/mn >213 3,60 89,7/97,6/76,9 1 +8,7
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Iii); e — eKCIoHeHTa (0OCHOBA HaTypaJbHOTO Jjorapudmy),
~2,718;a, a, ..., a,— KoedilliecHTU perpecii, po3paxoBaHi
3 BUKOPUCTAHHSIM aJiroputMmy JleBeHOepra — MapkBapn-
ta (Levenberg-Marquardt); #n — KiJbKiCTb 3MiHHUX; X, X,,
<.y X, — BHAYEHHS HE3ANEXKHUX 3MiHHUX (TPEAMKTOPIB).
KoedilieHt a, € 6a30BUM PU3MKOM HACTAHHS MOAIii, KOJIK
Bci mpenukropu nopiBHoOTh 0. Koedilientu perpecii
a, ..., a, TOKa3yl0Th BIUIMB KOXHOI HE3aJIeXHOI 3MiHHOI
Ha 3arajbHy (PYHKIIiI0 pU3UKY (IPUITYIIEHHS He3MiHHOCTI
IHIINMX MPEANKTOPIB): 31 301TbIIIEHHSIM/3MEHIIICHHAM 3Ha-
YCHHSI IIPEINKTOPA X, HA OAMHULIO CBOIO BUMIpY LIAHCH
HaCTaHHS MOii 3pOCTal0Th/3MEHIIYIOThCS B e¥ pasiB.

Xapaktepuctuku po3po0bseHoi IITITAIM 3 GanbHOIO
OLIIHKOIO pu3uKy (iiMoBipHOCTi) po3BuTKy OO® i [TOD
AM y niTeit HaBeneHi B TaoII. 6.

Otxe, 3anpornoHoBaHa [IIITAIM sBisie coboro piB-
HSTHHSI TIPOCTOI JIOTICTUYHOI perpecii, 3a SIKUM OIIiHIOEThb-
csl UMOBIpHICTh (PU3UK) PO3BUTKY KOMOiHOBaHUX (peHO-

tuniB AJl y miteit 3a cymoro 6aniB JIK, 1110 BinnosigamoTb
HasIBHOCTI B IMTUHU KPUTUYHUX (MIOPOTOBUX) 3HAUYEHb S5
MoKa3HUKiB (Bik < 11 pokiB, KOHILIEHTpallisi CUPOBATKO-
Boro CTACK/CCL27 > 4308,8 nir/mn, IgE > 213 MO/mu,
reHotunosi BapiaHtu C/T 157927894 rena FLG i T/T
7216389 rena ORMDL3). SIk1io TMOKa3HUK HE IOCSITAE
rmoporoBoro piBHs, To JIK = 0.

Ipadiuni 306paxkents 3arpornonoBaHoi ITITTAIM mis
IIPOTHO3YBaHHS HMMOBIPHOCTI PO3BUTKY (eHOTUIiB AM
y IiTeil i MOKa3HUKIB ii sSKocTi 3rimHO 3 maHumu ROC-
aHaJji3y momaHi Ha puc. 3.

O6roeopeHHs

V HaloMy OOCIiIKeHHi Biepiie Oyia 3podjieHa crpo-
0a po3poOUTU iHTErpajbHy MOMAEJb IMEPCOHATiI30BaHO-
MpeUun3iifHOI MpeauKii, SKa MICTUTb Pi3Hi 32 MPUPOIOIO
dakTopu — 3araJbHOOIOJIOTIYHI, TeHETUYHI i1 OGioXiMivyHi.
OnpaiboBaHi HA MOMEHT HallMCaHHS TaHO1 CTaTTi JliTepa-

Tabnuuys 6. IHTerpanbHa Mogesib PU3NKY PO3BUTKY OJ1ir0OOPraHHOro Ta nosiiopraHHUx peHoTunie aTtonivyHoro
MapLuy B giten: 6asbHa OUiHKa Ta XapaKkTepPUCTUKU SIKOCTI

MapameTtpu mopeni

PiBHAHHA NOriCTUYHOT perpecii OLiHKN MMOBIPHOCTI PO3BU- P=1/(1+e7);

TKy 3axBoptoBaHHs (P) z=-8,0582 + 0,6584 x =K

MpeankTopu po3snTtky OOD i MOD AM (nopor"g; yggg Z’:’{GHHH) ,gg;;zg_’”:%%

Bik, poku <11 +1,8

rs7927894 reva FLG (C/T — 1, iHwi reHotunn — 0) C/T +2,8

rs7216389 reHa ORMDLS3 (T/T — 1, iHwi reHoTnnu — 0) T/T +5,0

CTACK/CCL27, nr/mn >4308,8 +5,0

IgE, MO/mn >213 +8,7

[Mpn HEBUKOHAHHI YMOB KpUTEpito 0

Cyma [OK: miHimaneHa — 0, MakcumansHa — 23,3 6ana

Knacupikayis pusvky Cyma K ImoBipHicTs, P
[y>xe HN3bKUN 0-6,8 <0,03
Hwn3bkuin 7,8-9,6 <0,15
MipBnLLEHNI 10-11,8 <0,43
Bucokun 12,8-14,6 >0,43
[y>xe B1COKWI >15,5 >0,90

Xapaktepuctnkmn sskocti mogeni

ApekBaTHicTb Mogeni (KpuTepin x2)

2 = 58,33; p < 0,001

V3rogXeHicTb 3 hakTM4HUMM gaHmmm (TecT Xocmepa —
JlemeluoBa)

¥2=7,39; p = 0,390

KoediuieHT nceBpopeTepmiHauii Harenbkepke

R?=0,81

lMporHoctny4Ha sKicTb (3a

Aannmn ROC-aHanizy)

Mnowa nig ROC-kpuBotO

AUC = 0,975 (0,904-0,998), p < 0,001

[Moporose 3Ha4eHHsa cymun OK

>11,8

CEeHCUTUBHICTb

Se = 90,5 % (77,9-100)

CreumndivHicTb

Spe = 97,9 % (93,7—100)

TO4YHICTb MPOrHO3Y, MPOrHOCTUYHA LiHHICTL HEraTUBHOMO
Ta MO3NTUBHOrO pesyneTaTy

T = 95,6 % (90,7—100)
MUHP = 95,8 % (90,2—100)
MLMP = 95,0 % (85,4—100)
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TYpHi JxKepesia mepeBakHO MPOMOHYIOTh JOCTIIKEHHS IO~
MOTE€HHUX 3a MPUPOIOI0 i MeXaHi3MOM BILIMBY (haKTOPIB,
1110, Ha HaUly TyMKY, 3MEHIIIYE OXOIUIEHHS, a OTXe, Ipe-
HU3iitHiCTh AiarHocTUUHOTO mpotecy. Y pooorti J.L. Thijs
Ta ciiBaBT. [ 19] Oy;10 HaBeeHO TiIoTe3Y, IO B HeTAIEKOMY
MaitoyTHbOMY TalieHTH 3 AJl MaroTh cTpaTudiKyBaTHCS 3a
3araJJbHUMU MoKa3HUKaMy OioMapKepiB y piMHax i TKa-
HUHAX OpraHi3My, TeHETUYHUMU i emireHeTUYHUMMU Bapi-
anTamu. Takuit Kpok OyB 3po0JIeHUIA Y BJIacHil poOoTi, 1e
MU cTpaTu(diKyBanu aiTeit 3a CTyneHIMU PU3UKY PO3BUTKY
O0® i [TOD AM 3anexHo Binm Biky, reHoTuny 3a 2 SNV
i piBHiB CMPOBAaTKOBUX KOHIIEHTpaLliii pyTMHHOTO i HOBIT-
HbOro OioMapkepiB. BinMiHHICTh MoJisirae B 3aCTOCYBaHHI
MoJeJli MPearKIlii 10 BChboro AM sIK XpOHOJIOTIYHOIO Mpo-
rpecyBaHHs AX y AiTeit, a He TIIbKM 10 i307b0BaHOoro A/l.

Jlo Toro X OUIbIIICTh AOCTiAXEHb (DOKYCYIOThCS Ha
MPeIuKIIil pU3UKY PO3BUTKY OKPEMUX HO30J0Tiii AM —
AJl, BA ynu AP/APK, He BpaxoByloui ixHi KOMOiHOBaHi
00D i/a6o [TOD. Tak, B OMHOMY 3 HANOLIBII IIUPOKUX
1I0/IO CIIeKTpa IOCTiIXKeHb Bil iMeHi MixHapoaHoi paau
eK3eMU BKa3aHi pi3Hi 3a TIOXOMKEHHSIM i MeXxaHi3MaMHU 3a-
najieHHs GiomapKepu, 110 € KaHAUIAaTaMU JIJIst TIPOTHO3Y-
BaHHs po3BUTKY AJl — Makpodar-aepruBoBaHN XeMOKiH
(CCL22), nereHeBo- Ta aKTHUBALiHHO-pEryJbOBaHUI Xe-
mokin (CCL18), CTACK/CCL27, eotakcun-3 (CCL26),
iHTepaeiikinu 13 i 22 [15]. BogHouac BoHU He BimoOpaka-
IOTh BiKOBi OCOOJIMBOCTI AMHAMiKM 3aXBOpIOBaHOCTI Ha A/l
i FeHETUYHOI JeTepPMiHOBAHOCTI, SIKi JOCTiIXKEHi B Hallii
po0ori.

B onHOMY 3 ocTaHHIX HOCTiIKEHb TTporpecyBaHHs AM
y JAiTeil Oyjo BUSIBJIEHO TiNBUIIEHI KOCDILlIEHTU PUBUKY
(KP) po3Butky AX 3 Tak 3BaHOI aToIiuyHoi Tpiagu (Alp)
y miteii 3 panHiMm mmoyatkoM AJl BikoMm mo 1 poky [20]. Ho
MoOJeJli IIPOTHO3yBaHHs pu3uKy po3BUTKY ATp abo, hyHK-
mioHaabHO, AM yBiiiim yonosiva crath (KP = 1,66; 95%
OI 1,45—1,90), tsoxkuii crymins AL (KP = 3,16; 95%1
2,77-3,60), ponunHa icropis arormii (KP > 3,40; p < 0,001
st Beix KP). Hate mocaimkeHHst gocaiamno pusuku AM
OiIbII TEepPCOHAI30BaHO 1 NPeUU3iiiHO, 3aCTOCYBABLIU
KOMOiHaIlito0 OibII IIMPOKOTO CIEKTpa TUIIB (DaKTOpPiB-

MPEeIUKTOPiB — BiKY AiTei, TEHOTUIY 3a OAHUMM 3 Hali-
Oinbil 3amydyeHux y natoreHe3 AX SNV, pyruHHOro 6io-
MapKepa i HOBITHbOTO 6iomMapkepa-KaHauaara.

B ogHOMy 3 HelloAaBHIX OIJISIMIB aTOMIYHOI MYJIbTH-
MOPOiTHOCTI SIK MeXaHi3My po3BUTKY AM OyJ10 HaBeleHO
rimoresy IMpo Taky KoMOiHallito (pakTopiB pU3MKy PO3BU-
TKY MHOXWHHUX KOMOpOinHuX AX y AUTSYOMY Billi: BiK
moyatky AX, OOTs>KeHMIA pOAVHHUN aTOIIIYHUI aHaMHe3,
MyTauii reHa FLG, moxiceHCUOLTi3alisl Ta HECITbChKUI
crnoci6o xwutrsa [21]. Lle migTBepmKye Hally KOHIIEIMIIiIO
IHTETpajJbHOIO ITiAXOAY IO IPEAMKATUBHOI MiarHOCTUKU
pU3UKY po3BUTKY AM i iioro heHOTUIiB — 3aaydeHHs
IIMPOKOTO CIIeKTpa AiarHOCTUYHUX (pakTopiB. BomHouac
y Halliii poOOTi mpoBeAeHa MepcoHali3allisl AiarHOCTUY-
Horo npouecy: BBeaeHi reHeTuuHi (C/T 157927894 FLG,
T/T 157216389 ORMDL3) i 6ioximiusi (IgE > 213 MO/mu,
CTACK/CCL27 > 4308,8 rir/mj1) MapKepu pu3uKy PO3BU-
TKy AM.

L. Paternoster ta cmiBaBT. [22] mociimuau maTepHU
po3BUTKY AM y niTeii ABOX KOTOPT «Bill HAPOJIKEHHSI» —
ALSPAC (Bemuka bpuranisa) i PIAMA (Himepnanmu) ta
ix acomiamii 3 BimoMuMu (akTopaMu PU3UKY PO3BUTKY
AM — nynb-myTauisgmu reHa FLGi 23 inmmvu SNV. bynu
OTpMMaHi JaHi Mpo MiABUIIEHI pU3UKU PO3BUTKY BA y mi-
Teil i3 3 kjmacamu paHHbOro Ioyatky A/l i miaBuIeHUM
PM3UK PO3BUTKY IepcucTyiodoro dhenotuny Al y miteii 3
pi3HMMU MaToJIOTiYHUMU BapiaHTamu reHa FLG. Kniniu-
HUil knac AJl 3 paHHIM TTOYAaTKOM i MEPCUCTEHILIEIO BU-
SIBUB acolliallii 3 HalfOiJTbIINM CITIEKTPOM (haKTOPiB PUUKY
po3BUTKY AM: 3 HyJb-MyTalisiMu TeHa FLG, iHIuMM ma-
tosoriuHuMu SNV, migBuilieHUM piBHeM 3arajibHoro IgE
B CHpPOBaTIli KpoBi, KoMopOigHoo BA Ta 00TSZKeHUM po-
NUHHUM aToMiyHUM aHaMHe30M. Lle yacTkoBo 30iraeTbcst
3 KOHIIETILI€I0, 3aIIPOIIOHOBAHOIO B HAILIOMY JOC/IIXKEHHI:
pospobieHa I[IITTAIM no3Boiisie 3 BUCOKOIO crienndiuHic-
TIO i CEHCUTMBHICTIO ITPOrHO3YBAaTU PU3MK PO3BUTKY Pi3-
HUX KJIIHIYHUX (peHOTUIiB AM, BpaxoBYIOUM MPEAUKTOPU
Pi3HOI MPUPOIM Y IXHiiA B3aEMOi1 MixK COO0I0.

OTXe, MOXHa CTBEep/KyBaTH, IO 3alpOIIOHOBaHA
Hamu KoHuernist [TITTAIM no3Bossie 3aIyduTH IUPOKUIA
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crnekTp akTopiB A1 30LIbIIEHHS epCcoOHai3allii Ta rpe-
LU3IMHOCTI MPeIMKATUBHOI JialrHOCTUKU PU3MKY PO3BHU-
TKy pi3HuX deHoTUNiB AM Yy miteii. Ii nepesara monsirae
B 3aCTOCYBaHHI MPEAUKTOPIB Pi3HOI MPUPOIU 1T MAKCH -
MaJIbHOTO OXOIUIEHHSI MeXaHi3MiB IaTtoreHe3y A/l Ta iH-
mx AX. BomHoyac My BOayaeMO HEOOXiAHICTh 301JIBIITUTH
KOTOPTH MAalli€HTIB yKpaiHCHKOI MOIYJIsILii 1151 OTpUMaH-
Hs1 OLTBIIOT CTATUCTUYHOI BipOTiMHOCTI pe3yJsbTaTiB, 3a-
JydeHHs1 Oinbioro criekrpa SNV (Hanpukian, rs11466749
reHa TUMIYHOTO CTPOMaJIbHOTO JTiMdoroetnny, 1s10052957
i 1s41423247 reHa rIIOKOKOPTUKOIZHUX pelenTopiB (1-ro
YjeHa HyKJeapHol cyopomuHM peuentopiB rpynu C, 3-i
ponunu, hr-NR3C1)) i 6iomapkepis, niepii 3a Bce TARC/
CCLI17.

BucHoOBKMU

1. 3a pe3yabraTaMu MPOBEACHOTO NOCIIIKEHHS pO3-
po0JieHa it 3aporoHOBaHAa MePCOHaTi30BaHO-TIpelU3iiiHa
TeHOTUII-acollilioBaHa iHTeTpaJibHa MOJAEJb ISl MpeIruKa-
TUBHOI JTIarHOCTUKW PU3MKY PO3BUTKY OJIiITOOPTaHHOTO i
noJriopraHHNX (DeHOTHUIIIB ATOIIIYHOTO MAPIITy B IiTEH.

2. CrBopena IIIITAIM e opuriHaibHOIO Ta yHIKalb-
HOIO 3a CIEKTPOM (haKTOPiB-MPEINKTOPIB, SIKi BXOISIThH IO
ii ckimany: BiK miteit no 11 pokis, reHotunu C/T rs7927894
rena FLG, T/T 1s7216389 rena ORMDLJ3, KOHLEHTpALLis
B CHUpOBaTLi KPOBi pyTMHHOro 6ioXiMiyHOro Mapkepa 3a-
ranbHOro IgE > 213 MO/Ma i HOBITHBbOrO GiOXiMiUHOTO
mapkepa-kanauaara CTACK/CCL27 > 4308,8 nr/mJ.

3. Monenb ¢yHKIIIOHYE B OalbHOMY (DOpMaTi: ITOPOro-
Be 3HaueHHs1 cymu JIK > 11,8 6ana BKasye Ha IMiaBUILICHUI
PU3MK PO3BUTKY OJIIFOOPTaHHOTO Ta IMOJiopraHHuX (peHo-
TUITIB aTOIIYHOTO MapIIy B IiTeil.

4. 3nauenns cymu 1K 12,6—14,8 Gana BKazye Ha BU-
COKMIA, a > 15,5 6ana — Ha AyKe BUCOKUI PU3NK PO3BUTKY
OJIITOOPraHHOIO Ta MOJIIOpraHHUX (PEHOTUIIB aTOMIYHOTO
MaplIly B JiTeit.

5. 3ampomnoHoBaHa MEPCOHATi30BaHO-TIpelM3iliHa Te-
HOTUII-acollilloBaHa iHTerpajbHa MOME]b Ma€ BiAMiHHY
MPOTHOCTUYHY SIKiCTb, BUCOKY CIELU(IYHICTb i CCHCUTUB-
HICTb.

Konduaikr iHnTepeciB. ABTOpHU 3asiBISIIOTH TIPO BifICYT-
HiCTb KOH(JIIKTY iHTEpeciB i Bl1acHO1 (hiHaHCOBOI 3allikaB-
JIGHOCTI TIpY TiITOTOBILi JAHOI CTATTi.
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V.O. Dytiatkovskyi, A.E. Abaturov
Dnipro State Medical University, Dnipro, Ukraine

Predicting the risk of developing oligoorgan and multiorgan phenotypes of atopic march in children

Abstract. Background. To date, there is an unresolved issue of
personalized diagnosis and predicting the risks of developing pheno-
types of atopic disorders (ADis) and atopic march (AM) in children.
The objective: to design an integrated model of personalized preci-
sion predictive genotype-associated diagnosis (PPPGAD) regard-
ing the risk of developing oligoorgan (OOPh) and multiorgan phe-
notypes (MOPh) of AM in children. Materials and methods. The
study involved 68 children aged 3 to 18 years: 21 in the main group
and 47 in the control group. Inclusion criteria for the main group
were ADis in combinations of atopic dermatitis (AD), allergic rhini-
tis or rhinoconjunctivitis (AR/ARC) and/or bronchial asthma (BA):
AD+AR/ARC, BA+AR/ARC, AD+AR/ARC+BA. Inclusion cri-
teria for the control group were functional and/or organic pathology
of the digestive system, the absence of ADis. All children had been
genotyped for single nucleotide variants rs7927894 of the filaggrin
gene (FLG) and rs7216389 of the orosomucoid-1-like protein 3
(ORMDL3) gene; also, the serum concentration of biomarkers was
determined: the routine total immunoglobulin E (IgE) and the new,
candidate one, cutaneous T-cell attracting chemokine (CTACK/
CCL27). Results. The following functional values of predictors of
the risk of developing OOPh and MOPh of AM in children were
obtained: child age < 11 years — odds ratio with 95% confidence in-
terval was 3.74 (1.09—12.8), p = 0.025; heterozygous genotype C/T
157927894 FLG — 2.88 (0.99—8.38), p = 0.051; homozygous geno-
type T/T 187216389 ORMDL3 — 5.19 (1.61—-16.8), p=0.051; com-
bination of genotypes — C/T rs_7927894 FLG + T/T rs_7216389

ORMDL3 — 5.87 (1.30—26.42), p = 0.017; serum concentration of
CTACK/CCL27 >4308.8 pg/ml — 7.4 (2.35—23.26), p < 0.001; se-
rum level of total IgE>213 1U/ml — 136.7 (15.4—1213.2), p < 0.001.
Next, diagnostic coefficients (DC) were obtained for the model of
PPPGAD ofthe risk of developing OOPh and MOPh of AM in chil-
dren (by rank): 1) total IgE>213 IU/ml — DC =+8.7; 2) CTACK/
CCL27 > 4308.8 pg/ml — DC = +5.0; 3) T/T rs_7216389
ORMDL3—DC=+5.0;4)C/Trs_7927894 FLG+ T/T rs_7216389
ORMDL3 — DC= +6.5; 5) C/T 187927894 FLG — DC = +2.8;
6) age < 11 years — DC = +1.8. The cut-off value of the DC sum was
detected as > 11.8 points: with 0—6.8 points, the risk of developing
OOPh and MOPh of AM in children was very low, with 7.8—9.6 —
low, with 10—11.8 — increased, with 12.8—14.6 — high and with
> 15.5 points — very high. Conclusions. For personalized precision
predictive diagnosis of the risk of developing OOPh and MOPh of
AM in children, the use of the genotype-associated integral model is
proposed, which includes the wide range of predictor factors: over-
all biologic — age of children up to 11 years, genetic — genotypes
C/T 187927894 FLG, T/T 157216389 ORMDL3, biochemical —
serum concentrations of the total IgE > 213 IU/ml and CTACK/
CCL27 > 4308.8 pg/ml. The cut-off value for the increased risk
of developing these phenotypes in children is the DC sum > 11.8
points.

Keywords: atopic march; children; personalized precision pre-
dictive genotype-associated diagnosis; integral model; genotype;
biomarkers
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Mapytuko tO.B., Faayiuko b.A., MockoseHko O.A., Ymirb A.L.

HavioHanbHW meamydHni yHiBepcuteT imeHi O.O. boromMonbLst, M. KniB, YkpaiHa

YacToTta BUSHAYEHHS CeHCUBIAI3ALLT TA OLHKA
cneundiyHoro iMyHoOrAo6yAiHy E A0 anepreHis pub,
MOAIOCKIB i POKOMOAIOHUX Y AiTel 3 OrASAY HA BiK
TA KAIHIYHI NposiBU

Pesiome. Axmyaavnicmeo. Ilopiune 3pocmanns kirvkocmi nayienmis, ki 6iomiuaroms nposeu xap406oi arepeii 00
MOpenpooykmia, Cmeoproe HU3KY 8UKAUKIB. Yce uacmiute 8us61110mbcs 0imu, AKi Maroms ceHcubinizayio 00 Xap4osux
npooykmie, wo He 6xoouu 00 ixHboeo pauiony. BueuenHs 3axkoHomipHocmell pienie cneuuiynux imyHoenodyinie E
(slgE) 3anesicho 6i0 kainiunux npossis anepeii ma 6iky dimeil y nepchekmuegi 003604umb CKOPOMUMuU wasx oiazHocmu-
Ku okpemux nauvicumie. Mema: euguenns uacmomu ma oxcepena ceHcubinizayii, pienie cneyugpiuHux imyHo2a00yninie
E 0o pub, paxonodionux i moarockie 3 0ena0y Ha HAA6HICMb KAIHIMHUX NPosGi6 anepeii ma ik obcmedceHux dimeil Ha
OCHO8I KAIHIKO-aHeMHecmuvHux Oanux, pesyasmamie PAMD i eariminayiinoi diemu. Mamepiaau ma memoodu. O6-
cmedcero 3513 nayienmig gikom 6id 1 do 18 pokie 3 obmsicenum anepeonoeiynum anamuesom. Bidiopano 529 dimeii
i3 cencubinizayiero 0o pub, pakonodiOHux i MOAOCKIE WLASIXOM MOAEKYAAPHO20 KOMHOHEHMHO20 IMYHODepMEeHMHO20
aHanizy eeno3Hoi Kkpoei mecmoeor cucmemoro ALEX2. Xapuosa anepeis ecmanoearosanacs Ha 0CHOGI peKomeHoa-
yiit EAACI. Pe3yabmamu. Haiieuwi pieni cneyuiunux imynoenobyninie E 6yau euseneni 0o f-napeanvOyminie pub
(10,8—17,5 kU/I), naiinusxcui — do enoaas i anvdonaz mpicku (1,2 kU/I) i miosuny muepoeoi kpesemru (0,4 kU/I).
Pieni cneyughiunux sIgE 6 obcmescenux nayienmie 0o f-napeansdyminie pub i excmpaxmy mioiit 6yau 8ipoeioHo euuu-
mu 'y dimeii gikom 4—6 pokis. Y dimeil, cencubinizosanux 0o arepeerie pakonodionux, eiomiuarocs éipocione (p < 0,05)
3pocmanHus emicmy cheyu@iunux imynoenodyainie E 3 eikom. Jimu 3 majckumu nposeamu asepeii, a came aHagirak-
cieto, cmamucmuyro 8ipoeiono (p < 0,05) manu euwi cepedni pieni cneyupivnux imynoenooyainie E. Bucnoexu. Bu-
61eHi Y HauoMy 0ocaiodcenHi 0ani Mojucyms 00nomoemu KAHIYUCMAM i3 6i000pom nayieHmie 0 npogedeHHs npoeo-
Kauiiinux npob, npoeHo3y8anHAM MANCKOCMI KAIHIYHUX NPOs8ie anepeii ma po3poOK oo AiKy8anbHO-0i€eMUUHUX 3aX00i6.
KimouoBi ciioBa: xapuosa anepeis; anepein na mopenpodykmu; 6ikogi ocobaugocmi; cmpykmypa ceHcubinizayii;
dimu; anaginaxcis

Bctyn

IllopiuHe 3pocTaHHS KiIBKOCTI IMAIli€HTIB, SIKi BigMi-
YaroTh MPOSBU XapuoBoi aneprii (XA) 10 MOpPEIpOIyKTiB,
CTBOPIOE HU3KY BUKJIMKIB JJIsI CHCTEMU OXOPOHU 310POB’s.
JlirepaTypHi naHi BKa3yloTh, 1110 MiATBEepIKeHY XA 10 MO-
penpoayKTiB MatoTh 10 4 % niteii Ta 6;1u3bKo 1 % nopocnux
0 BChOMY CBITY 3 MepeBakaHHSIM B ypOaHi30BaHUX Kpa-
fHax [1]. OkpiM 3HAYHOI MOIIMPEHOCTI XA 10 MOpPEnpo-
NYKTiB, TIPUBEPTAE yBary 3pOCTaHHS KiJbKOCTi Malli€EHTIB
i3 TSDKKMMY CUCTEMHUMMU TIposiBaMy — aHadijlakcielo [2].

Bcecsitas opranizanist 3mopos’st (WHO) i €Bpomneiicbka
acolianis ajgeprojorii Ta ximiHigHOI imyHoJorii (EAACI)
BiIMiuaroTh HU3KY IIpOOJIeM, SIKi TTOB’s13aHi 3 XA, BKIIIOUHO
3 Mopenpoaykramiu |3, 4]. [IpoGaeMHUM NMUTAaHHSM € YHi-
(ikauiss giarHOCTUKM MALiEHTIB, 110 YCKIAIHIOETHCS Bifl-
CYTHICTIO CTaHIAPTM30BAaHUX aJepreHiB M5l MPOBOKAIlili-
HuX npo0O. SIk 3a3HauaTh aBTOpH [4, 5], HU3KA €KCTPAKTiB
aJIepreHiB MIiCTSTh OKpeMi ajJlepreHHi MOJIEKYJIN Y 10MOpO-
TOBiil KiJIbKOCTi, MOJiOHa poliemMa MOXe CTOCyBaTUCS i
HATUBHUX ayiepreHiB. Hampukian, negariybi pudu, siK-oT
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TyHellb, MAlOTh MEPEBAXHO TEMHY MYCKYJIATypy, e Mic-
TUThCS AyKe MaJio B-IapBaibOyMiHiB (JIJIs1 TYHLISI — MEHIIIe
Hix 0,05 Mr/r mpotu 2,5 Mr/Ty 10cocst, popei, Tpicku, Ko-
pora), 110 MOSICHIOE iXHIO HU3bKY ajlepreHHicTb [5—7], 1e
BILJIMBA€ HA KiJbKICTh BUSIBJICHUX MAlli€HTIB i3 CEHCUOLTi-
3alli€lo 10 ajepreHiB TYHLS TTOPiBHSIHO 3 iHITMMU prubamu,
GaraTmMu Ha B-miapBaaboyMinu [7, 8]. ToMy KOPEeKTHUM €
3aCTOCYBaHHSI KOMIUIEKCHOTO MiIXomy il OOCTEXEeHHS
MAIiE€HTIB i3 mimo3por Ha XA, OJHAK iHIIIOIO IPOOIEMOI0
BinnosigHo 1o EAACI [4, 9] € mommpeHa rinepaiarHoc-
THKa i HepallioHaJIbHE 3aCTOCYBaHHS eIiMiHALIMHMX TI€T,
1110 CTBOPIOE 3HAYHE €KOHOMIYHE HAaBAHTAXKEHHS Ha CHUC-
TeMy OXOPOHU 3I0POB’sl Ta MAILLiEHTIB, a pPU3MKU, ITOB’sI3aHi
3 MIPOBOKALIIMHUMM MTpodaMu, YacTO BIUIMBAIOTh HA 3roay
0aTbKiB Ha MPOBEIEHHS TAKUX 3aXO/iB.

Y ubomy HanpssMmKy EAACI pekoMeHIye 1O0TpUMYyBa-
TUCS HACTYITHOTO aJITOPUTMY TiarHOCTUKM Y TAIli€HTIB i3
nino3por Ha XA UM CYMHIBHOMO y KJIiIHIYHOMY TIJIaHi CeH-
cubinizauiero. Leit airoputM peKoMeHAye Ha TeplIoMy
piBHI MPOBOAUTU aHKETYyBaHHs (AeTalbHO y «MaTepianax
i MeTomax») 3i 300poM aHaMHe3y, BU3HaYaTU creun@ivHi
IgE abo BukoHyBaTH 1IKipHi IpUK-TecTU. Jdpyra JiHisa me-
pendavae eiMiHaLiiiHY JIiKyBaJbHO-IialrHOCTUYHY TIi€ETY,
micas sIKoi Mae OyTU NMPUMHSITE PillleHHS IIOAO0 TPeThOl
JIiHil 1iaTHOCTUKM, a caMe MPOBEICHHS OpaJIbHUX ITPOBO-
KauiitHux npo06. Pu3nkKoBaHiCTh TPETHOI JiHil AiarHOCTU-
KM, 1 BUCOKA BapTiCTh, 110 IOJISATa€ y MoTpedi rocmitati-
3allil malieHTa Ta 3aKyMiBJIi peareHTiB, a TAKOX MPOoOJIeMU
B OTpMMaHHI iH(opmaliitHoi 3rogn 0aThKiB i OMiKyHiB
BIUIMBAIOTh HA OOMeXeHe BUKOPUCTAHHS 1€l AiarHOCTH -
K1 KJiHinucramu [4, 9].

TakuMm ynHOM, BUBYEHHS 3aKOHOMIipHOCTEH, SIKi HO-
3BOJISITh CKOPOTUTHU WIJISIX AIaTHOCTUKM TIAlliEHTa Ta 3a
MEeBHUX YMOB HE BUKOHYBATU MPOBOKalliifiHi MpoOu, € aK-
TyanbHuM. Huska aBropiB [4, 10—12] 3a3Ha4aloTh TEHACH-
11i10 3aJIeXKHOCTI BUPAXKEHOCTI KJIiHIYHUX MPOSIBIB ajepriu-
HUX peaklliif 10 OKpeMHUX XapyOBMX aJIepreHiB Bia piBHS
cneuudiyaux imyHornooOyaiHiB E. IlomiOHi maHi 1miomo
MOJIOKA Ta SIEL[b IMUPOKO BUCBITICHI Y JOCTiIKEeHHsIX [10—
13], omHak iH¢opMmallist TPo MOPENPOAYKTH € TIOBOJi 00-
MEKEHOIO.

OKpeMUM BUKIMKOM € TiTH 3 OOTSDKEHUM ajieproJio-
TiYHUM 1 ciMeiiHUM aHaMHe30M, $SIKi OOCTEXYIThCS 3a
nporioHoBaHoto EAACI cxemoto [14] «3HU3y goropu, Bif
MOJIEKYJT IO CUMIITOMiB», 1110 OXOILTIOE TTPOBEACHHS MOJIe-
KYJISIPHOI ajJIeprofiarHOCTUKM Ha MePIIOMY eTarli 11t hop-
MYBaHHSI ajiepromnacropra mnamieHTta. Yacro y Takux miteit
MOXYTb OyTM BUSIBJIEHi ceHCMOimi3allii 10 MpOayKTiB, $IKi,
3i CJIiB 0aThbKiB, HE Oy/IM BKJIIOYEHi B pallioH Ialli€HTIB y
MUHYJIOMY, a iX KJIiHiYHEe 3Ha4eHHs MOXe BiApi3HSTHUCS.
Tax, 3a HasBHUMM TaHUMU, Y 62 % miTeii mepiira HeCIpu-
SITIIMBA peakilisi Ha puOy Ta MOPEIPOMYKTHU TPOSIBIISLIACS
il yac Teplioro mpuiloMmy puOM y paiioHi XxapuyBaHHS
[15], mo BKa3zye Ha MOXJIMBICTh (POPMYBaHHS CEHCHUOLITi-
3alil y MUHYJIOMY 4epe3 IIKipy Y AUXalbHi nutssxu [16],
i Taki miTy MoTpeOyoTh MpoBOKaliiiHuX 1po6. Tomi K y
nocrimkenHi Thuano et al. 3a3HayaeTbcs, IO MMALIEHTH 3i
ceHcubOiTi3alieo 10 Tponomio3nHy KpeBeTku (Pen m 1) Ta
MEPBUHHOIO CEHCUOLTI3alli€l0 A0 TPOMOMIO3MHY KJIIIiB
noMantHboro nuiy (Der p 10), y skux piBeHb cielu@iyHux

IgE mo Pen m 1 Huxue Hix 0,71 kU/1, He MalOTh KIIIHIYHUX
MpOoSIBiB Xap4oBoi aneprii [17].

Takrm 4MHOM, BUBYEHHSI IMyHOJIOTIYHUX OCOOJIMBOC-
Teil y miteil i3 ceHcuOinizauiero 10 pud, paKoMmomiOHUX i
MOJIIOCKIB 3 omIsiiy Ha piBHI cnienudiyaunx IgE 3anexHo
BiJl BUPAXXEHOCTi KJIiHIYHMX TPOSIBiB € akTyanbHuUM. Lle
MEeBHOIO0 MipOIO A03BOJUTH ChOpMyBaTH peKOMEHaAllil Ta
migiopaty iHOWBIMyaIbHI JTiKyBaJIbHO-TIPOQIIaKTUIHI 3a-
XOIM JUISI TIALII€EHTIB (30KpeMa, YHUKATH HepalioHAIbHUX
eJTiMiHALIMHUX Ji€T) Ta JOIIOMOXEe 3MEHIIMTH YaCcTOTY 3a-
CTOCYBaHHSI MPOBOKAIIMHUX MPOO y MexkaxX MiarHOCTUKU
MpU KJIiHIYHO He3HauyIii ceHcuOimizaii [18].

Meta poOOTH: BUBYEHHS YACTOTU Ta JKEPEa CEHCU-
Oinizauii, piBHiB crienMdiyHUX iMyHOI100yniHiB E 10 puo,
PaKkomnoiiOHUX i MOJIIOCKIB 3 OIJISIIY HA HasIBHICTb KJTiHi4-
HUX TIPOSIBIB ayIeprii Ta BiK OOCTEXXEHUX IiTeli Ha OCHOBI
KJIiHIKO-aHEMHECTUYHUX TaHuX, pe3yabTatiB PAMD i eji-
MiHaLifHOT TiETH.

MarTtepiaAu Ta meToamn

JocmimkeHHs TpyHTyBasiocs Ha pekoMmeHaamissx EAACI
11010 Xap4oBoi ayieprii i1 aHadinakcii [9, 18] Ta nmpoBoau-
JIOCh Y AeKiJbKa eTariB, 110 0a3yBaJlCh Ha BCTAHOBJICHUX
EAACI anropurmax.

Ha nepiiomy etani Haiioro gociiakeHHs cepen 3513
MAali€HTIB, SIKi 00CTEeXYBaIUCh Y JiKapiB-ajJeprojoriB Ha
KJIiHiUHMX 06a3ax Kadeapu 3 migospoio Ha IgE-3anmexHi
ajiepriuHi 3aXBOPIOBaHHS (XapuoBa ajepris, ajepriyHuii
pUHIT, OpoHXiajbHa acTma), Oyau BuUsiBIeHi 529 niteit
i3 ceHcuOimi3zalieo 10 pud, pakoIomiOHNX i MOJIIOCKIB,
o OyJ0 BCTAHOBJEHO 3a JOMOMOIOI0 TOYHOI MOJIEKY-
JsipHoi aneproaiarHoctuku (Precision Allergy Molecular
Diagnosis — PMAD). Yci ob6crexeni it Oyam po3Io-
nineHi Ha 4 BikoBi rpynu: 1—3 poku, 4—6, 7—12 1 13—18
POKiB.

Ha apyromy etarmi Oyno mpoBeaeHO aHKeTyBaHHs, 30ip
aHAMHECTUYHMX JaHUX Ta IIpU3HAYEHHS eliMiHaliiiHOI 1i-
etu 3rinHo 3 pekomennauismu EAACI [4]. 36ip aHamHe3y
i1 aHKeTyBaHHsI, po3pobJieHe pobouoto rpymnoro EAACI [4],
OXOILUTIOBAJIO HACTYITHI KJIIOYOBiI MUTAaHHS JUISI TAlli€HTIB
i3 mimo3poto Ha XA: BiK MOSIBU CUMIITOMIB; XapakTep i BU-
paxkeHiCTh KJIiHIYHUX MPOSIBIB; IIBUIKICTh BAHUKHEHHSI Ta
TPUBAJIICTb CUMIITOMIB; JIiIKyBaHHSI, 110 3aCTOCOBYBAIOCS
MpU MOTMEPEHIX eri3oaax; Migo3poBaHi TPOIYKTH; Kilb-
KiCTh MPOIYKTY, siKa BUKJIMKaJa peakIlilo; TOBTOPIOBAHICTh
peaxiIiif i yac BXKUBaHHS; CIIOCiO TepMidHOI a00 TeXHO-
JIOTIYHOI 0OpOOKM TMPOAYKTY; IUISIX MOTPAIUISTHHS anep-
TeHy B OpraHi3m (uepe3 Xy, KOHTAaKTHO Y1 iHTaJIsliiiHO);
HasIBHICTb CYMYTHIX YMHHUKIB ((pi3nyHe HaBaHTaKEHHS,
aJIKOroJib, MEAMKAMEHTH TOILIO); OOCTABUHU BUHUKHEHHS
peakiii (Miclie MmoJii); MOXJIMBICTb MepexpecHoi aneprii 3
IHIIIMMU ajiepreHaMu; OCOOJMBOCTI XapuyBaHHSI (TUIT BU-
rOJI0OBYBaHHSI, BBEICHHSI IPUKOPMY, 3BUYHE XapuyBaHHS);
MPOAYKTH, IO paHille ad0 Hapa3i BUKIIOUYECHI 3 pallioHy;
iHIII MPUYUHY YHUKHEHHSI TIEBHUX MPOJYKTIB (0COOMCTI,
pedniriiiHi a0 KyJIbTYpHi); TTOBHOIIIHHICTh XapyyBaHHSI Ha
MOMEHT OTIMTYBaHHSI; HasIBHICTh CYITyTHIX aJlepriyHMX 3a-
XBOPIOBaHb; CITAIKOBA CXMJIBbHICTh 0 ajeprii.

3a pe3ynbTaTaMy BU3HAYEHHsI aHaMHeE3y, MTPOBEeISHHS
aHKETYBaHHS, KJIiHIYHUX IIPOSBIB Ta eliMiHALiiHOI AieT
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oys10 BusiBaeHo 318 (60,1 %) miteit, 110 Maiu KIiHIKO-iMy-
HOJIOTiuHi JaHi momo XA Ha Mopenpoayktu, i 211 (39,9 %)
JiTell i3 ceHcuOiTizalielo 10 MOPENPOAYKTIB, OAHAK KJTi-
HiYHi IPOSIBA Y HUX HE CIIOCTepiraaucs.

3a HasIBHOCTI KJIIHIYHUX TPOSIBiB B OOCTEXKEHUX JiTei
TSDKKICTh peaklliii BU3Hayvajacs 3TiTHO 3 peKOMEHallisi-
mu WAO [19]: nerkuii cTyrniHb — OpajbHMI ajeprivHuit
CUHAPOM, PECITipaTOpHi PUHOKOH IOHKTUBAJIbHI MPOSIBY;
CepelmHill CTYIIiHb — TeHepalli3oBaHa KPONUB’SHKa, Ha-
OpsiKK, OJTIOBaHHS Ta Jiapes, Kallelb, yTpyJIHeHe TUXaHHs
0e3 pu3uKy aHadiIaKcii, TSLKKUN CTyIiHbD — aHadiakcis,
Haopsak KBiHKe, Ts>KKa 3aayxa 3 MamiHHSIM caTypallii, BU-
paXkeHi IuxajbHi Ta reMOAMHAMIUHi po3aau.

Vci nitu Oynu oOGCcTexXeHi 3a JOIMOMOIOI0 MOJIEKYJIsIp-
HOTO KOMIIOHEHTHOTO iMyHO(MEpPMEHTHOro aHalidy Be-
HO3HOT KpoBi TecToBolo cuctemoro ALEX2 (Macro Array
Diagnostics GmbH, Agctpist). JloclimKeHHs MallieHTiB
npoBoauiaocs Ha 6a3i MmeauuHoro aneproueHTpy VITAE,
KomyHanbHOro HekomepiiifiHoro mianpueMmcrBa «Kuis-
cbKa MicbKa AUTSYA KJIiHiYHA JlikapHs N 1» i Ha KJTiHIYHMX
0azax Kadempu memiaTpil ImicassauIUIoMHOLI ocBitu HMY
imeni O.0. boromosblis.

CeHcubifizaliis 10 ajepreHiB pud, paKoOMmoaiOHIX i MO-
JIIOCKiB BCTAHOBJIIOBAJacs MpU BUSBICHHI PiBHIB CIlelr-
¢iunux IgE 1o ekcTpakTiB uu MOJIEKYJT alepreHiB, HaBeIe-
Hux y TectoBiii cuctemi ALEX2 (Macro Array Diagnostics
GmbH, Ascrpis), Bumie Hixk 0,3 kU/l. Tak, Bu3Hauanu
CceHcMOTi3alilo 10 eKCTpakTiB pud: Jococs, CKyMmOpii,
ocejeaus, Kopona, TyHLsS, TPiICKM Ta MOPCHKOI JIMCHILI.
CeHcuOiTizalliio 10 paKonomiOHMX i MOJIFOCKIB TaKOX BH-
SIBJISLIA TIPW TABUILEHHI piBHS criennbivaux IgE monan
0,3 kU/I no excrpakTiB KajgbMmapa, JodcTepa, yCTpulli, Mi-
IIii, MoJIIocKa, Kpaba, IrpeOiHIIsI, KpeBeTKM, TUTPOBOI Kpe-
BETKU Ta MiBHIYHOI KpeBETKU. YCi 1Ii IKepesia BXOIWIN IO
palioHy XapuyBaHHS 00CTEXXEHMX IiTeil.

HocnimkeHHs OyJIo BAKOHAHE BiIMOBITHO 10 IPUHIIM -
niB [enbciHebKoi Aeknapaitii. IIpoTokos gociimakeHHs 1mo-
TO/KEHU JTOKATbHUM €TUYHUM KOMIiTETOM JIJIsl BCiX, XTO
OpaB y4yacTtb. Ha mpoBeneHHs nociiixeHb Oyjia oTpuMaHa
iHopMoOBaHa 3rojia mauieHTiB (0aThKiB aiTeil abo ixHix
OIIKYHiB).

[t aHaUTi3y TaHUX 3aCTOCOBYBaJjlacsi HU3Ka CTATUCTIY -
HUX METOMIB MOCIIKEHHS: ISl TIEPeBipKU Ha HOpMaJib-
HICTb PO3MOIiTy OTPUMAHUX HaHUX OYJIO BUKOPUCTAHO
kputepiit Illamipo — VYinka; misg momaHHS JaHUX PO3pa-
XOBYBAJIOCSI CepelHE 3HAYEHHST Ta BipOTiTHUI iHTepBa
3a JOTIOMOTOI0 METO/y KyTOBOTo mepeTBopeHHs1 Diiepa;
MHOXWHHI TTOPiBHSIHHS TPYI MPOBOIMIMCS 3a IOTTOMOTOI0
PO3paxyHKy KpHUTEpito > Ta BU3HAUEHHS IBOCTOPOHHBOI
KPUTUYHOI 00J1acTi. AHajli3 JaHUX BUKOHAHO Yy CTaTUC-
TnyHKuX naketax MedStat v 5.2, IBM SPSS Statistics Base
v 22, EZR v 1.35 (Saitama Medical Centre, Jichi Medical
University, Saitama Japan 2017).

PesyAbTaTH

3a JI0MoMOToI0 TOYHOI MOJIEKYJISIDHOI ajeproiarHoc-
UK cepen 3513 miTeid, SKi OOCTEXKYBaJIMCh y JIiKapiB-
aJIeproJIoriB Ha KJIiHIYHMX 0a3ax Kadeapu 3 Mimo3poio Ha
IgE-3anexHi anepriuni 3axBopioBaHHsI (xap4yoBa ajeprisd,
aJleprivHuil puHIT, OpoHXiaJbHa acTMa), CeHCHOimi3allis

0 puO, pakomoaiOHUX i MOJIIOCKIB OyJsia BusiBieHa y 529
IiTeii, o craHoBuiIo 15,1 % BUMaaKiB.

Cepen 529 obcrexeHux niTeii 3a gornomororo PMAD
ceHcuOimizaliss o pud BctaHoBieHa y 293 (8,3 %) marii-
€HTIB, 1110 cTaTUCTUYHO BiporigHo (p < 0,05) mepeBaxaso
HaJl CCHCHOiTi3alli€lo 10 pPaKOMomiOHMX i MOTIOCKiB — 191
(5,4 %) i noeaHano0 ceHcubinizamieo —y 45 (1,3 %) niteii.

[Ticna obcrexxeHHs mnailieHTiB 3a anroputMom EAACI
(TIepira JIiHis), a caMe aHKeTyBaHHSIM, 300pOM aHaMHe3y
Ta IIPOBEICHHSIM eJliMiHalliifHOI Ji€TH, OyJI0 BCTAHOBJIEHO,
mo 318 (60,1 %) miteit Manu KiIiHiYHI gaHi momo XA 1o
pub, pakonomioHux i MostockiB potu 211 (39,9 %) nitei,
y SIKUX He MiATBepAWIMChH aJepriuHi peakiii 10 1UX Mpo-
IYKTiB i OyJaM BiZOMOCTi Mpo Oe3IeuyHe CHOXUBAHHS 1X Y
MUHYJIOMY.

Yacrora Ta piBHi cnietndiuaux imyHornooyniHiB E no
OKPEeMUX EKCTPAKTIB i aJlepreHHUX MOJIEKYJT MOPETIPOIYyK-
TiB cepen 529 aiTeil i3 BUSIBIEHOIO CeHCUOiTi3alli€o 10 MO-
peTnpOIyKTiB HaBeIeHi y Ta0I. 1.

Sk BuAHO 3 gaHMX TabOu. 1, BiAMiYaeThCcsl HU3KA Bil-
MIiHHOCTEH IIpM CeHCHMOLTi3alii 10 pi3HUX IKepesl Mope-
MPOAYKTIiB. 3BepTa€ Ha cebe yBary CTaTUCTUYHO BipOTigHi
(p < 0,05) BiTMiHHOCTI y KiJIbKOCTi BUSIBJICHUX MALli€HTIB,
CeHCHUOLTI30BaHMX 10 B-TapBaibOyMiHiB Pi3HUX BUIIB pHO.
Yacrorta ceHcubimizallii 1o anepreHiB nococs (45,2 %),
kopora (55 %), tpicku (52,2 %) BiporinHo (p < 0,05) me-
peBaxaja HaJ 4acTOTOI BUSIBJICHHSI CeHCcuOimizalii 1o
cKyMOpii (8,5 %), ocenenus (4,5 %), tynus (6,2 %). Pis-
Hi crienundivHuX iMyHOr100ymiHiB E 10 B-mapBanboymMiHiB
pub y 1MX MAalliEHTIB CTaTUCTUYHO BipOTiTHO HE Biapi3-
HSITUCSI, TIPOTE TeHICHIIiSI BUSBICHHSI HAWHMKIUX PiBHIB
sIgE 6yna xapakrepHoto mist tyHis (10,8 kU/1) mpotu iH-
mux Bunis pu6 (14,8—17,5 kU/1).

[Ipy mopiBHSAHI YacTOTH ceHCuOiTi3allii, BU3HAUYECHOI
3a goromoroo PMAD, no anepreHiB pub mpuBepTae yBa-
Iy CTaTUCTUYHO BiporinHe IepeBaxkaHHsS CeHCUOiTizallii
0 MOJIEKYJI [-mapBaJbOyMiHiB Haa CeHCUOLTi3allieo 10
€KCTpaKTiB TaKUX PUO, SIK JJOCOCh, Oceliefiellb, TpicKa, TOIi
SIK CeHCUOiTi3allist 10 eKCTPaKTy CKyMOpii IepeBakasia Haf
ceHcubimi3alielo 10 ii MOJIeKy/Iu B-TapBabOyMiHy.

CepenHi piBHi crienudiuyHux iMmyHor100y1iHIB E mipu
ceHcuOinizailii no anepreHis pubd cranoswiu 1,5—9,3 kU/1,
JI0 eKCTPaKTiB pakomomionux — 3,7—6,6 kU/1, momoc-
kiB — 1,3—5,8 kU/1. [1pu nopiBHsiHHI piBHIB crieludiv-
Hux IgE mo okpeMux ajepreHHMX MOJIEKYJ TCHACHILIST 10
BMIIMX PiBHIB OyJia IpuTaMaHHa I B-mapBaJbOyMiHiB
MOPIiBHSIHO 3 IHIIMMM aJlepreHHUMM MOJIeKYJIaMM, O-
HaK CTaTUCTUYHO BipOTiZHUX BiAMiHHOCTEN BUSBJIECHO He
oyJ10.

Hamu BuBYeHO piBHi criel¢piyHUX iMYHOTJI00YIiHiB
E y niteii i3 ceHcubitizalii€to 10 pud, paKonoaioHuX i MO-
JIFOCKIB 3BaXKal0un Ha BiK.

Ha puc. 1 HaBeneHi gaHi om0 ceHcuOimi3anii 10 Haii-
OiIBIII TOIMPEHUX aJIEPTEHIB i3 rpynu pud, paKomoaiOHUX
i MOJIIOCKIB, a caMme piBHi crielndiuHUX iMyHOTJIOOYTiHIB
E mo okpemux ajepreHiB B 00CTeXKEHUX IiTEi 3 OTJISIIY Ha
iXHil BiK.

Sx BumHO 3 puc. 1, IpM BHMBYEHHI BIKOBMX OCO-
OMBOCTEl piBHIB creldpiuHuX iMyHOrjao0y’diHiB E mo
B-nmapBanbOymiHiB pub (tpicka — Gad m 1, kopon —
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Cyp ¢ 1) i excTpakrty Miniii (Myt e) Bigmivaiaucs BiporigHi
(p <0,05) BimMiHHOCTI MiX BikOBUMU rpyniamMu 1—3 poku i
13—18 pokiB MOPiBHSHO 3 rpynoio 4—6 poKiB.

[Tpu BUBYEHHI PiBHIB crielubiyHUX iIMyHOTJIO0YTiHIB
E y nmiteil, ceHCHOiIi30BaHUX 0 aJepreHiB paKoImoaiOHMX
(kpeBetka — Pen m 1 i kpab — Chi spp.), BinMmiuanocst Bi-
porimHe (p < 0,05) 3pocTaHHST LIMX MOKA3HUKIB 3 BiKOM.
IlomiObHa TeHmeHIs BimMidaiach y CEHCHUOLTi30BaHUX OO
anmepreHy ycrpuili (Ost e) miTeld, omHaK BipOTiZHUX BiIMiH-
HOCTE BUSIBIIEHO HE OYJIO0.

[JaHi 11omo cepeaHix 3HaueHb CIeUniYHNX iMyHOTJIO-
oyniHiB E 1o BinnmoBigHux mxepes ceHcHOimi3allii 3 orisimy
Ha TSDKKICTh Iepebiry xapuoBoi ajieprii HaBeAeHi y Tao1. 2.

BiamoBigHo 10 maHMX, HaBeAGHUX Yy TalOJl. 2, CTaTHC-
TUYHO BipOTiIHi BIIMiHHOCTI y CEpeIHiX piBHSIX crieuiu-

HUX iMyHOIJIOOYJiHiB E 3a1exHo Bil KIIiHIYHUX TPOSIBIB
OyJu BUSIBJICHI MpU ceHCUOLizalii 10 B-mapBaibOyMiHiB
Jlococst, Koporna, Tpicku. Y 1ux Mali€eHTiB BUllli piBHi sIgE
BiAMivYaIMCSs IPU TSKUMX MposiBax aneprii. [1pu ceHenOini-
3allil 70 iHIIMX eKCTPAKTIB i aJIepreHHUX MOJIEKYJI BiaMiva-
JIacsl TeHAEHIIST OO0 30iIbIIeHHST crieu@iYHNX iMyHOIJIO-
oyniniB E npu mopiBHSIHHI AiTeil 6e3 KIIiHIYHUX MPOSIBIB i
3 JIETKUM CTYTIEHEM aJieprii 3 nailieHTamMmu 3 aHadinakciero,
OJIHAK CTaTUCTUYHO BipOTiMHMX BiIMiHHOCTEN BUSIBJIEHO
He OyJ10.

JlaHi 111010 cepeaHix piBHiB crielMMiYHIX iMyHOTJIOO0YTi-
HiB E B 00cTexxeHMX niTelt i3 ceHcuOuTi3alielo 10 MOpenpo-
JTYKTIB 3aJIE5KHO Bi/l KJIIHIYHUX MPOSIBIiB HaBeAECHi Ha puc. 2.

AK BUAHO 3 puc. 2, Y MALEHTIB BiAMivanucs BiAMiH-
HOCTI y cepelHixX piBHAX creUr(iuyHUX iMyHOIJIOOYJIiHIB

Ta6nuus 1. YacTtoTa BU3Ha4eHHs ceHcubinizauyii Ta piBHi cneyngiyHnx imyHornoo6yninis E go pno,
pakornogioHux i MoJIlOCKiB B 06CTe)XxeHux gitev

EkcTpakT (E)/ L. L. YacTtoTa ceHcubinisauii Ymict IgE, kU/I
HOxepeno CimencTBoO 6inkKis -
monekyna (M) A6c. (n) | Biacotku (95% Al) M (95% Al)
n Sal s (E) - 122 23,1 (19,5-26,7) 3,2 (2,72-3,68)
0CoCb
Sals 1 (M) B-parvalbumin 239 452 (41,0-49,4) 14,8 (11,84—17,76)
. Sco s (E) - 64 12,1 (9,4-14,9) 1,6 (1,12-2,08)
Ckym6pis -
Scos 1 (M) B-parvalbumin 45 8,5 (6,2—-10,9) 15,3 (10,71-19,89)
Cluh (E) - 9 1,7 (0,6-2,8) 7,5 (3,75—-11,25)
Ocenepelb -
Cluh1 (M) B-parvalbumin 24 4,5 (2,8-6,2) 17,5 (10,5-24,5)
Kopon Cypc1 (M) B-parvalbumin 291 55,0 (50,8-59,2) 17,1 (15,39-20,52)
Thu a (E) - 30 5,7 (8,7-7,7) 1,5 (0,9-2,1)
TyHeub -
Thua 1 (M) B-parvalbumin 33 6,2 (4,1-8,3) 10,8 (8,64—12,96)
Gad m (E) - 206 38,9 (34,8-43,0) 9,3 (7,44-11,16)
Tpicka Gad m 1 (M) B-parvalbumin 276 52,2 (47,9-56,5) 16,3 (9,78-22,82)
a-enolase 8
Gadm2 + 8 (M) aldolase 59 11,2 (8,4—14,1) 1,2 (1,08-1,44)
Kanbmap Lol spp. (E) - 46 8,7 (6,3-11,1) 5,6 (5,04-6,72)
Jlo6cTep Hom g (E) - 79 14,9 (11,9-17,9) 6,3 (5,67—7,56)
YeTtpuus Ost e (E) - 73 13,8 (10,9-16,8) 3,2 (2,88-3,84)
Migis Myt e (E) - 37 7,0 (4,8-9,2) 2,4 (1,68-3,12)
Montock Rud spp. (E) - 33 6,2 (4,1-8,3) 5,9 (4,13-7,67)
Kpab Chi spp. (E) - 76 14,4 (11,4-17,4) 6,6 (5,94-7,92)
[pebiHeupb Pec spp. (E) - 11 2,1(0,8-3,4) 1,3 (0,17-2,56)
Penm 1 (M) Tropomyosin 65 12,3 (9,6-15,0) 9,6 (8,64—-11,52)
Pen m 2 (M) Arginine kinase 13 2,5(1,1-3,9) 2,9 (1,61-5,48)
Turposa kpe- Pen m 8 (M) Myosin, light chain 5 0,9 (0,1-1,7) 0,4 (0,01-15,6)
BETKa -
Sarcoplasmic
Pen m 4 (M) Calcium binding 2 0,4 (0,0-1,0) 12,1 (0,05-33,15)
protein
MiBHIYHaA Kpe-
BeTKa Pan b (E) — 48 9,1(6,6-11,6) 3,7 (2,59-4,81)
MiwaHa kpeBeTka Crac6 (M) Troponin C 7 1,32 (0,35-2,29) 6,1 (1,05-19,15)
Raj ¢ (E) - 35 6,62 (4,5-8,74) 4.2 (2,94-5,46)
Mopcbka nucuuga - -
Raj ¢ (M) a-parvalbumin 8 1,51 (0,47-2,55) 9,8 (2,9-18,7)
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Bikosi ocobausocri, sIgE - kU/I
1 11,76 10,93
10,87 ! '~~10,96
= 710,24 g o
1075 920 8,01/ B 36 >0
x| B : % 7,45 7,25
‘ i , 2
N | | 1,8/ || 2,231 71 -
2 ! ! 0,76 0,66 I 1,05
Gadm1 Cypcl Penm1 Chi spp. Myt e Oste
B-napBanbbymiHu pub Pakonopai6Hi Montocku
B 1-3poku M4-6pokis M 7-12 pokis 13-18 pokis

PucyHok 1. BikoBi oco6mBocCTi piBHIB cneungidvHnx imyHornoo6ynidie E o okpemux anepreHis
B oO6cTexeHux gite

Tabnuus 2. CepeaHi 3Ha4eHHs cneundiyHnx IgE fo BignosigHux axepen ceHcunbinisauii 3 ornsay
Ha TsDKKICTb nepebiry xap4yoBoi aneprii y gireii i3 ceHcnbiniaayiero 4o MOPenpoayKTiB

KinbKicTb nauieHTiB 3 pisHUM cTyneHem
TsKKOCTI XA Ees noossis
Mxepeno IR Bl Jlerkun CepepHin TAXKUA g
monekyna (M) . - .
CTYnNiHb CTYNiHb CTYNiHb
n ku/l n ku/l n ku/l n ku/l
Sal s (E) 31 1,6 33 3,9 9 13,8 49 0,4
Jlococb
Sals 1 (M) 60 16,5 64 14,8 18 40,1 97 6,9
, Sco s (E) 21 1,3 17 3,9 0 0 26 1,4
Ckym6pis
Sco s 1 (M) 11 15,8 12 10,7 3 37,3 19 10,2
Clu h (E) 2 5,3 2 5,8 1 17,8 4 6,7
Ocenepelpb
Cluh1 (M) 6 13,3 6 36,7 2 33,3 10 1,9
Kopon Cypc1(M) 73 17,0 78 27,0 22 32,3 118 5,1
Thu a (E) 20 2,5 10 4,4 0 0,0 0 0,0
TyHeub
Thua1 (M) 8 4,5 9 7,2 2 46,1 14 7,0
Gad m (E) 52 11,4 55 9,9 16 12,7 83 6,6
Tpicka Gad m 1 (M) 69 13,5 74 12,7 21 14,4 112 4,8
Gadm 2 + 8 (M) 15 0,3 16 0,4 5 10,6 23 0,3
Kanbmap Lol spp. (E) 11 57 12 14,1 3 55 20 0,7
Jlo6cTep Hom g (E) 20 55 21 10,9 6 13,2 32 2,1
YeTtpuus Ost e (E) 18 1,8 20 8,5 6 4,6 29 0,5
Migis Myt e (E) 9 2,9 10 1,9 3 9,5 15 1,4
Montock icTiBHMIA Rud spp. (E) 8 12,9 9 7.4 0 0 16 1,3
Kpa6 Chi spp. (E) 19 5,1 20 13,3 6 14,1 31 2,2
IpebiHeub Pec spp (E) 8 1,6 3 0,7 0 0 0 0
Penm 1 (M) 16 6,8 18 11 5 31,3 26 9,7
Penm 2 (M) 3 1,1 4 6,9 1 0 5 0
Turposa KpeBeTka
Pen m 8 (M) 0 0 0 0 0 0 5 0,4
Pen m 4 (M) 0 0 0 0 0 0 2 12,1
MiBHi4YHa KpeBeTKa Pan b (E) 12 3,7 13 2,8 4 8,4 19 1,9
MiwaHa kKpeseTka Crac 6 (M) 0 0 0 0 0 0 7 6,1
Raj c (E) - - - - - - - -
Mopcbka nucunusa -
Raj ¢ (M) - - - - - - - -
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E no MopenponyKTiB 3ajexXHO Bim TsK-
KOCTi mposBiB ayieprii. JIiTH 3 TSKKUMU
nposiBaMM ajieprii, a came aHaginakci- | 25
€10, cTaTUCTUYHO BiporigHo (p < 0,05)
B CepeJHbOMY MaJId BMIIi piBHi cneuu- | 20
¢iyHnx imyHornoOyniHiB E, Hix mitm

3 JIETKUM, CEpPeIHIM CTYIMEHEM TSKKO- 15
CTi Ta mauieHTH 6e3 KIiHIYHUX TPOsBIB | g
arneprii. TakoX IiTH 3 JIETKUM i cepeaHimM
CTyIIeHEM TSKKOCTi XA Majiy BipOTimHO 5
Bui (p < 0,05) cepenti piBHi crierudiu-
HUX iMyHOrJIOOY/iHiB E, HiX maiieHTn Y

0e3 KIiHiYHMX TposiBiB. CTaTUCTUYHO
BipOTiZHUX BiIMiHHOCTE MiX cepeaHiM

JNerkuii cTyniHb

CepepgHipisHicneundiyHmx imyHornobyninis E
—19,3
7,9 10,3
O o
_ 65 | 10,4 4,4
-7,8 /-
3,2
CepepHiit TAXKuiA cTyniHb  Bes3 nposnBis
CTyniHb

piBHEM crielMpiuHUX iIMYyHOIJIOOYJIiHIiB
E no anepreHiB MOpPenpoayKTiB y malli-
€HTIB i3 JIETKUM 1 CEepeaHIM CTyNeHeM
TSKKOCTI XA BUSIBJIEHO He OYJI0.

Takum yMHOM, HAMM BUBYEHI YacTOTa Ta JxKepeJsia CeH-
cubinizauii, piBHi creuudiuHux iMyHorynooOyniHiB E mo
pub, paKOIOMIOHMX Ta MOJIOCKIB Yy miTe#l Pi3HUX BiKOBMX
TPYII 3 OIVISIAY Ha HAasIBHICTh KJIIHIYHUX MPOSIBIB i TSLKKICTh
aJeprii.

O6roBopeHHs

V Hamomy OOCIiIKEeHHiI ceHcuOiizallisl 10 aJlepreHiBn
MOPENpPOAYKTiB Oysa BUsiBJieHa y 529 fiTeid, 1110 CTAHOBUJIO
15,1 % Bumnankis. Lle Bignosigae iHIINM TOCTIIKEHHSM i3
€Bponu, e OKa3HUK CTaHOBUTh 5—20 %, Ta MmiBAEeHHO-
cxigHoi A3ii 3 piBHeM y 13—17 % [20, 21].

Cepen oOcTexkeHUX Malli€HTIB CeHCUOTi3allis 10 aiep-
reHiB pub mepeBaxayia Hajl CeHCUOIMi3allieo 10 pakorio-
IiOHMX i MOJIFOCKIB, IIIO BiAIIOBiZa€ JaHUM €BPOIICIICHKIX
IOCTimKeHb [21], omHaK Bimpi3HSIETHCS Bil JaHUX i3 KpaiH
Aaziita CILIA, ne yacToTa BUsIBIeHHS ceHCHOii3allii 10 pa-
KOTOAIOHUX i MOJIIOCKIB BiJIITOBia€ YaCTOTi ceHCUOiTizallil
JI0 p10 Ta B OKPEMUX PeTiOHAX HaBiTh MepeBUIIyeE ii [16].

IlamienTn i3 ceHcubiTi3alli€el0 10 MOPENPOIYKTIiB, SIKi
He Mau KJIiHIYHUX MposiBiB, ctaHoBUIN 39,9 %. IMoBip-
HUMM TIPUYMHAMU BiJICYTHOCTI ajieprili y LMX Mali€eHTiB
MorJja 0yt chopmMoBaHa TOJIEPAHTHICTb YK KJIiIHIYHO He-
3HaYylla TepexpecHa peakilis BHACTITOK CeHCHOimi3alril
JIO iHIIMX IKepesl TOMOJIOTiYHUX ajlepreHiB [18].

OtpuMaHi HaMu JaHi KopenwtoTh i3 nanumu EAACI
[18], me 3a3HaYa€ETHCS, IO Cepel BUSBICHUX 3a JOIIOMO-
roI0 MOJIEKYJISIPHOI aJeproAiarHOCTUKM TAIli€EHTIB i3 CeH-
cuOiTi3allieo 10 MOPENPOAYKTiB KIiHiYHiI IIPOSIBU MalOTh
62 %, y namomy pocrimkenti — 60,1 %. Lleit moKa3HUK,
BinmosinHo n1o EAACI, mig Mosioka craHoButTh 67 %,
senb — 74 %, apaxicy — 82 %. Ha Hamny nymKy, Taxi 1mo-
Ka3HMKM TIOB’sI3aHi 3 OUIBLIMM pPi3HOMAHITTSIM ajiepreH-
HUX MOJIEKYJI MOPETPOAYKTIiB, 1110 MiCTSIThCSI B €KCTPAKTaX,
KJIiHIYHE 3HAYEHHST OKPEMMUX 3 SIKMX MOXe OyTH HEe BUBYE-
HUM Ta HE3HAUYIIMM Y KJTIiHIYHiil MpaKTUIli.

OpHak, 3Bakalour Ha 3HaUYHE TOIIMPEHHS Y KIiHIYHIN
MPaKTULLi TOYHOI MOJIEKYJISIDHOI aJIeproiarTHOCTUKU, siKa
3rizHo 3 HacTaHoBaMu EAACI — MAUG 2.0 [14] Bce yac-
Tillle BUKOPUCTOBYETBCS SIK TIEPIIMI eTar TiarHOCTUKH,
301IBIIYETHCSA KUTBKICTh BUSIBJICHMX IAIlIEHTIB i3 CEHCH-
Oinizaniero 0e3 KIiHiYHMX MposBiB ajeprii. Lli maumieHTH

PucyHok 2. CepepaHi piBHi cneyngidyHnx imyHornooynivie E
B obcTexxeHux Aiteri i3 ceHcnbinizayiero 40 MopenpoayKTiB 3a71eXHOo

Big KNiHIYHUX NpPosIBIiB

CTBOPIOIOTH JIOJIATKOBI BUKJIMKU I CUCTEMH OXOPOHU
3I0POB’sl, OCKUJIBKU B OiJBIIOCTI BUITaKiB OCTATOYHE Pi-
IIeHHS [JIs IOTBEepIKEHHs ajeprii BUMara€e opajbHUX
MIpOoBOKaliitHuX Ipos [18].

Oxkpewmi pocaimkeHnHs [4, 10—13] BinMmiualoTh 3aKOHO-
MipHOCTI MiX piBHeM creuudiuyHuX iMyHOTJ00ymiHiB E
Ta BUPAXEHICTIO KJIIHIYHUX IPOSIBIB aJeprii 10 OKpeMUX
XapyoBUX MPOAYKTIB, OMHAK MaHi 1100 MOPENPOIYKTIB €
00MeXEeHUMU, 10 i OOYMOBJIIOE MOTPEOY y BU3HAUYECHHI
piBHiB crienndivyHuX iMyHO100YMiHIB E no pizHux anep-
TFEHHUX MOJIEKYJl MOPEIPOIYKTIB y CEHCUOITi30BaHUX [i-
Tel i3 3aJIeXKHICTIO iX PiBHS Bill KJIIHIYHUX TTPOSIBiB.

YV HairoMy 1ocimKeHHi OyIM BCTAaHOBJICHI BITMiHHOCTI
y4acTOTi BUSIBJIEHHSI CEHCUOITi3al11il 10 OKPEMUX eKCTPAKTiB
i allepreHHMX MOJIEKYJI prb. 3BepTa€ Ha cebe yBary Biporim-
HO piaine BUABJICHHST ceHCHOTi3allii 10 B-mapBaibOyMiHy
TYHLSI TOPIBHSIHO 3 iHIIMMM [-mapBasbOyMiHaMu puo,
MpY LbOMY CTaTUCTUYHO BipOTiIHUX BiIMiHHOCTEU y piB-
Hax cneurdiunux IgE BusBieno He Oyno. Ha Hamry mym-
Ky Ta 3TiJHO 3 JaHWUMU OKPEeMUX aBTOpiB [5—8], oTpumaHi
pe3yabTaTi 1040 [-MapBajbOyMiHiB BKa3yloTh Ha Pi3HY
aJIepreHHICTh (Pi3HY YaCTOTY BUSIBIICHHSI CEHCUOiTi3alii Ta
MOKJIMBOCTI TTPOBOKYBaTH aJIepriyHi peaxiiii), aje omHa-
KOBY iMYHOT€HHICTb (3IaTHICTh iHIYKYBaTH iMyHHY BiflI1O-
BiZlb), 1110 MOXe JIOTIOMOTTH Y (hOpMyBaHHI peKOMeHAIlii
IIOJ0 palliOHIiB Xap4YyBaHHS Ta IiATOOOBYBAaHHS IiTCiA.

3a pe3yabraTaMy MPOBEAEHOTO IOCTIIKEHHS, YaCcTOTa
BUSIBJICHHSI CeHCMOimi3alii 1o B-mapBaJbOyMiHiB prb Tie-
peBaxaia Haj CeHCHOiTi3alli€ro 10 X eKCTPaKTiB, JIUIIE Y
BUIIAJIKy 3 ajlepreHaMu CKyMOpii BiZMiHHOCTE! BUsIBJIe-
HO He Oysno. OTpuMaHi gaHi CBigYaTh PO BUIILY IiarHOC-
TUYHY 3HAYMMICThb OKPEMUX MOJIEKYJT HaJ €KCTPaKTaMH y
OiNBIIOCTI AIarHOCTUYHUX BUIAJKIB, OJHAK PE3YJIbTaTH,
OTpMMaHi Ipu BUBYEHHI CeHCMOiTi3allii 10 cKyMOpii, BKa-
3YIOTh Ha MOXJIMBY HAsIBHICTh iHIIWX KJIiHIYHO 3HAYYIIIUX
aJiepreHiB B €KCTPaKTi, SIKi MOXYTb 4acTillle BUKJIUKATU
ceHcubimizalio, Hix B-mapBaabdoyMminu. Ha Hairy nymky
Ta 3a JaHUMM HasSIBHUX OOCIIXeHb [22—24], oTpumaHi
pe3yJibTaTu MOXHa MOSICHUTH MepexXpecHol0 ceHcroitiza-
LI€10 3 iHIIIMMMU aJlepreHaMU 3a paxXyHOK €HoJIa3, ajbaoas,
Ol-TIApBaJILOYMiHIB, a TaKOX BUIIMM PU3MKOM ITPOHUK-
HEHHsI LIMX ajJepreHiB 3 (opMyBaHHSIM ceHcuOiTi3alii B
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OpraHi3M JiTeil yepe3 IMOIIKOIXKEeHi BHACTIIOK CKyMOpie-
BOTO OTpyeHHs (scombroid poisoning) cin30Bi 000I0HKU
TPABHOTO TPAKTY, IO MEHII TPUTAMAHHO JUISl iHIIUX PUO.

Y Hamomy gocitiaxKeHHi Oyv BUSIBIIEHI OKPEMi CTaTHUC-
TUYHO BipoTriJHi BIAMiHHOCTI Ta TeHACHLI1 10 301JIbIIEHHS
piBHIB crieliMdiyHuX iMyHOrI100ymiHIB E y Mipy 30inbIteH-
Hs cTyreHs Tsokkocti XA. JlaHi momo ajiepreHiB Mope-
MPOAYKTiB € OOMEXEHUMHU, OIHAK y nociimkeHHi Thuano
et al. 3a3HAYAETHCS, IO MALIEHTH 31 CEHCUOLTi3allielo 10
Tpornomio3uHy KpeBeTku (Pen m 1) Ta mepBMHHOIO CeH-
cuOiTi3aIli€r0 10 TPOIOMI3MHY KJIIIiB JOMAIIHHOTO ITHILY
(Der p 10), o MatoTh piBeHb crienudiuaux IgE no Pen m 1
Hukue Hixk 0,71 kU/I, He MalOTh KJIIHIYHUX TTPOSIBIB Xap-
4yOBOI aJjieprii, To/i sIK MoKa3HUK Bulle Hix 3,8 kU/1 Bkazye
Ha BUCOKUU pu3MK aneprii [17].

HasaBni nani [10—13] nmpo 3aiexHicTb BUpaxkKeHOCTi
aJieprivHUX peakiliii Bim piBHs crielu@iuyHUX iMyHOIJIO-
OyniHiB E Oib11010 MipOIO CTOCYIOTBCS ajieprii 10 SIEb Ta
MoOJIOKa Yy JiTeit 10 6 pokiB. Tak, JOCiIKEHHSI BKa3ylOTh,
1110 JiTH 3 BiJICYTHICTIO TIPOSIBIB ajieprii q0 sl Ta HasiB-
HOIO CEHCHUOITi3alli€I0 MaloTh CepeHiil piBeHb CIIendid-
HuX imyHornooyminiB E — 1,17 (0,35—6,41) kU/I, 3 terkum
i cepenHiMm crynenem — 2,47 (0,35—14,9) kU/I, TsoKKMUM
cryneHeM — 3,7 (1,18—11) kU/L

Astopu [10—13] 3a3HavaloTh, 10 PiBHi creupiuYHUX
iMyHOTr100y1iHiB E MaroTh 3 00epeKHICTIO BUKOPUCTOBY-
BaTUCs JUISI BCTAHOBJIEHHS JiarHO3y XA, OJHaK MOXYTb
OyTH 3pYYHUM MPOTHOCTUYHUM KPUTEPIEM PO3BUTKY KJTi-
HIYHUX TIPOSIBIB MPU MPOBEAEHHI MPOBOKALIITHUX TTPOO.

OTxe, naHi HAILIOTO JOCIIiKEHHSI MOXYTh JTOTIOMOITH
KJTiHIIMCTaM i3 BiZOOpOM MAlli€HTIB IS IIPOBEICHHS IIPO-
BOKAIiTHUX TIPOO, MPOrHO3YBAHHSM TSIKKOCTI KJTiHIYHUX
MPOSIBIB ajleprii Ta po3poOKOI0 JTiKyBaIbHO-TIETUIHUX 3a-
XO/IiB.

BucHoOBKMU

Cepen 3513 niteit i3 migmo3poro Ha IgE-3anexHi anep-
TiYHi 3aXBOPIOBaHHS (XapyoBa ajieprisl, aJepriyHuii pUHIiT,
OpoHxiaTbHa acTMa) ceHcuOimizalisi 1o pud, pakomnomiio-
HUX 1 MOJTIOCKIB OyJ1a BusiBjieHa y 529 niTeil, 110 CTaHOBU-
no 15,1 % Bunankis. Cepen Hux 318 (60,1 %) miteit Manu
KJIiHIYHi 1aHi momno XA 10 pud, pakonoaiOHUX i MOJIOCKIB
npotu 211 (39,9 %) niteit, y SKMX He MiATBEPAUIUCH ajep-
TiYHI peakiii 40 IUX IIPOIYKTIB.

HaitBymi piBHi cnenm@ivanx imyHorooyainiB E Oymm
BUsSBJIEHI 10 P-mapBansOyminiB pu6o (10,8—17,5 kU/1),
HaHMKYi — 10 eHoa3s i anpaonas Tpicku (1,2 kU/1), mio-
3uHy TUTrpoBoi KpeBeTku (0,4 kU/1), eKCTpakTiB rpebiHLIs,
TyHLSs Ta cKyMopii (1,2—1,5 kU/I).

PiBHi crieuundiuHux imyHorno0yiHiB E B 00cTexXeHux
MawieHTiB 10 B-nmapBaaboyMiHiB pub (Tpicka — Gad m 1,
kopon — Cyp ¢ 1) i excrpakty Mifiit (Myt e) 6y;iu Biporin-
HO BUIIMMM Y JOiTell BikoM 4—6 pokiB. Y giTeii, ceHCUOi-
JII30BAaHMX [IO ajiepreHiB pakomnonioHux (KpeBerka — Pen
m 1, kpab — Chi spp.), Biamiuanocs BiporigHe (p < 0,05)
3pOCTaHHsI BMicTy crienrdiyHuX imyHorooyniHiB E 3 Bi-
KOM, HaiBUIIi ITOKa3HUKU Oy/IU y MamieHTiB 13—18 poxkiB.

BcraHoBneHo 3aj1eXHiCTb cepeaHiX piBHIB cIierugid-
HUX iMyHor100y1iHiB E 10 pu6, pakononiOHMX i MOJIIOCKIB
Bill TSDKKOCTI KIiHiYHUX MposBiB XA y miteii. Tak, mitTu 3

TSDKKMMU TIpOsSIBaMU aJieprii, a came aHacdijlakcielo, cra-
TUCTUYHO BiporigHo (p < 0,05) manu BuIi cepenHi piB-
Hi cneuudiyHUX iMyHOMIOOYIiHIB E, HiX IiTH 3 JIerkum,
CEepeIHIM CTYIeHEM TSKKOCTi Ta MalieHTH 0e3 KIiHIYHUX
MposIBiB aneprii. JliTh 3 TIerKUM i cepeHiM CTYIeHEeM TSIK-
kocTi XA manum BiporigHo Buii (p < 0,05) cepeani piBHi
crierndivHuX iMyHOTI00YMiHIB E, HixX matieHTn 6e3 Kiri-
HIYHUX IIPOSIBIB.

Konduikr iHnTepeciB. ABropu 3asBISIIOTH IIPO BiICYT-
HiCTh KOH(MJIIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.
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Frequency of sensitisation and assessment of specific immunoglobulin E to fish, shellfish
and crustacean allergens in children depending on age and clinical manifestations

Abstract. Background. The annual increase in the number of
patients reporting symptoms of food allergy to seafood presents a
number of challenges. Children are being increasingly identified
with sensitization to food products that have not been included
in their diet. Studying the patterns of specific immunoglobulins E
(sIgE) levels in relation to clinical manifestations of allergy and age
of children may help shorten the diagnostic pathway for individual
patients. The purpose was to study the frequency and sources of
sensitization, levels of sIgE to fish, crustaceans, and mollusks,
taking into account the presence of clinical manifestations of al-
lergy and the age of the examined children, based on clinical and
anamnestic data, PAMD results, and elimination diet. Materials
and methods. A total of 3,513 patients aged 1 to 18 years with a
burdened allergic history were examined. Of these, 529 children
with sensitization to fish, crustaceans, and mollusks were selected
using molecular component-based immunoassay of venous blood

with the ALEX2 test system. Food allergy was diagnosed based on
the EAACI recommendations. Results. The highest levels of sIgE
were found for fish B-parvalbumins (10.8—17.5 kU/L), and the
lowest for cod enolase and aldolase (1.2 kU/L) and tiger shrimp
myosin (0.4 kU/L). SIgE levels to fish B-parvalbumins and mus-
sel extract were significantly higher in children aged 4—6 years. In
children sensitized to crustacean allergens, there was a statistically
significant (p < 0.05) increase in sIgE levels with age. Children
with severe allergic manifestations, particularly anaphylaxis, had
statistically significantly (p < 0.05) higher mean levels of slIgE.
Conclusions. The data obtained in our study may help clinicians
in selecting patients for oral food challenges, predicting the sever-
ity of allergic reactions, and developing therapeutic and dietary
interventions.

Keywords: food allergy; seafood allergy; age-specific features;
sensitization patterns; children; anaphylaxis
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Dysfunction of speech mechanisms
in children with autism

Abstract. Background. This experimental study focuses on the investigation of impairments in the functional
mechanisms of speech in children with autism. The purposes of the research include the theoretical substantiation of
scientific positions regarding the causes of autism in children and the peculiarities of their speech development; the selection
of appropriate diagnostic technologies; the study of specific deviations in speech development in children with autism.
Materials and methods. The study employed theoretical methods aimed at analyzing existing scientific research and
synthesizing conclusions. Empirical methods included data analysis, observation, and structured interviews with educators
and parents of children with autism. The diagnostic materials involved tasks designed to assess verbal communication
skills (impressive and expressive speech), as well as nonverbal communication skills (kinesics, proxemics, prosody,
takesics and emotional behavior). Results. The analysis of research materials provides a comprehensive understanding
that speech impairments in children with autism spectrum disorders are associated with atypical neural connectivity in
the brain. Studies indicate that these children may exhibit dysfunctions in brain regions responsible for speech production,
social interaction, and sensory integration. The development of speech in this cohort is unbalanced, ranging from rapid
acquisition of speech skills to complete absence of speech. For interaction with immediate environment, these children
predominantly rely on gestures, sounds, and visual aids. Children with autism demonstrate challenges in social interaction,
primarily due to cognitive and behavioral disorders, as well as specific speech impairments. Conclusions. In children
with autism, verbal communication is significantly impaired. Typically, impressive speech is relatively preserved — they
understand only those object and action names that are directly relevant to their environment. Expressive speech remains
underdeveloped — during communication, children use babbling, amorphous words, sound imitations, gestures, and
vocalizations. Nonverbal communication is developed at a moderate to low level: kinesics (gesture), proxemics (short-
term eye contact), prosody (intonation, voice volume) and takesics (perception of touch) skills compensate for speech
Sfunctions. Emotional behavior is variable, ranging from indifference to emotional hyperactivity.

Keywords: children with autism; speech disorders; impressive speech; expressive speech; kinesics; proxemics; prosody;
takesics, emotional behavior

Introduction

In the scientific domain, there is still no unified perspec-
tive regarding the causes of autism in children. All existing
theories are based on various medical findings, including
genetic predisposition [1—3]; anomalies of the X chromo-
some [4]; increased alpha frequency (8—12 Hz) in the left
frontal lobe over beta frequency (12.5—30 Hz) [5]; dysfunc-
tion of the amygdala (emotional imbalance, absence of fear)
[5]; sustained “attention” in the cingulate gyrus of the left

frontal cortex, which leads to a constant state of hyperfocus
[5]; elevated testosterone levels in males (which may influ-
ence the development of the left hemisphere of the brain);
antagonistic activity of male genes [6]; mutations of the
neurexinl gene, as well as a gene on chromosome 11 [7]; de-
ficiency of the CdkS protein [8, 9]; pathological influence of
adverse factors (including heavy metals) on brain structure
development during the prenatal, perinatal, and postnatal
periods [10, 11].
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According to the International Classification of Disea-
ses, Tenth Revision, childhood autism is included in the
category “Pervasive developmental disorders” (F84) as
part of the section “Specific developmental disorders of
speech and language” (F80-F89). Autism spectrum dis-
order includes: F84.0 “Childhood autism” — autistic
disorder; infantile autism; infantile psychosis; Kanner syn-
drome; impaired communication and social interaction,
with predominant behavioral disorders; F84.1 “Atypical
autism” — atypical childhood psychosis; moderate intel-
lectual disability with autistic features; specific receptive
language development disorder; F84.2 “Rett syndrome” —
a disorder affecting only girls; partial or complete loss of
speech; severe intellectual disability; F84.5 “Asperger
syndrome” — autistic psychopathy; schizoid disorder of
childhood; no general delay or retardation in speech and
cognitive development [12].

Cognitive abilities in children with autism vary, ranging
from severe intellectual impairments to high-level giftedness
in certain areas. Characteristic traits of these children in-
clude hypersensitivity, vulnerability, unprovoked excitabili-
ty/inhibition, a tendency to focus on objects, and avoidance
of social interaction [13—15]. Well-developed emotional
memory affects the stereotypical perception of close sur-
roundings and the external world. In most cases, this group
of children exhibits speech problems [16, 17], deviations in
motor development [18, 19], attention [20], sensory and
perceptual processing [21], as well as other cognitive [22]
and emotional processes [23, 24].

Children with autism experience difficulties in social
interaction, which are caused by specific cognitive and be-
havioral disorders and speech development characteristics,
in particular impairments in the development of expressive
speech [25, 26]; presence of echolalia; stereotypical speech;
lack of use of personal pronouns in speech; lack of dialogic
speech [27, 28]; absence of motivation to communicate with
close surroundings [29, 30]; absence of speech [16].

The speech mechanism is ensured by the central and
peripheral divisions and conducting neural pathways. The
coordinated operation of the speech system determines
perception, comprehension, and the direct realization of
speech, activating its basic functions (communicative, ex-
pressive, impressive, informative, cognitive, regulative, and
formative). Considering the vector of impairment and the
peculiarities of the autistic disorder, the entire functional
speech system in these children is disrupted and varies in
severity and manifestations. Specifically, in one category of
children, speech impairments arise due to delayed mental
development and can be traced during the first year of life.
Prespeech reactions (cooing, babbling, trills) in infants ap-
pear with a delay, although first words emerge earlier than
in their normotypical peers [31]; the words do not always
correspond to the features of an object, person, or action —
although they are pronounced clearly and with proper into-
nation. A delay in speech development becomes noticeable
by the end of the second year of life. Later, some of these
children lose speech and during communication use only
sounds, vocalizations, and muttering. Against the back-
ground of disrupted external speech, internal speech is pre-
served and develops [32].

The speech of other children is characterized by a dis-
balance between consciousness and cognitive components.
Features of speech functions can be observed from an early
age: delayed development of prespeech reactions; first words
appear at 2—3 years of age, usually lacking specific meaning,
phrase speech without semantic links. Persistent disorders
are observed: lack of speech motivation (absence of desire
to communicate); articulation disorders (sound rearrange-
ment within words); prosodic impairments (slowed speech
tempo, echolalia), violations of lexical (insufficient vocabu-
lary), grammatical (agrammatism, absence of prepositions,
adjectives, personal pronouns, verbs, invariability of words
in gender and number) levels of speech.

A third category of children presents with speech im-
pairments of catatonic symptomatology (verbigeration,
echolalia, egocentricity, mutism, chanting, varied speech
tempo, etc.). In the initial stage, speech develops rapid-
ly: at 6—12 months, first words appear, and from 12 to 16
months — the first grammatically complex sentences. There
is a rapid enrichment of vocabulary, independent reasoning,
and comprehension of addressed speech. There is interest in
emotionally colored expressions, a tendency toward lengthy
monologues on topics of interest; complex grammatical
constructions and word formation are used in communica-
tion. At the same time, these children face difficulties in the
communicative space: absence of active dialogue; stereoty-
pical expressions, imitation of adults; tense voice (increased
muscle tone), fast tempo, unclear pronunciation of sounds,
substitution or omission of word endings.

In a fourth category of children with autism, speech dis-
orders are characterized by mental regression. During the
first year of life, these children develop similarly to their nor-
motypical peers. From the age of three to five or six, speech
activity slows down. Speech regression leads to pathological
consequences: slowing of the active vocabulary (the passive
remains preserved); persistent agrammatism; the appear-
ance of echolalia. It is worth noting that these children, fo-
cusing on the emotional component of speech, are capable
of accurately and clearly pronouncing sounds in words; they
show high sensitivity to word structure. Their speech tempo
is slow, stuttering may occur, while comprehension of ad-
dressed speech remains high. Preschoolers show interest
in the semantic characteristics of speech and its emotional
rhythmic structure, which is why they prefer poems. At the
same time, they exhibit a lack of reaction to the social envi-
ronment, which functions as a defense mechanism against
perceived danger.

In the fifth category of children, speech impairment
is associated with a pathology of the associative process
(impaired semantic understanding of speech in the form
of incomplete, inconsistent associations, contamination,
etc.).

From the perspective of researchers (N. Bazyma et al.),
structured learning and organized corrective influence can
improve the basic communicative functions of children with
autism and strengthen their social emotional skills.

Systematization of scientific sources indicates the im-
portance of studying specific speech disorders in children
with autism. This will enable specialists to predict health
promoting, educational, and corrective approaches aimed
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at improving the wellbeing and interaction of this group of
children with their immediate environment.

The purpose of the study is to examine the impairments
of functional speech mechanisms in children with autism.

Materials and methods

Design. The functionality of speech mechanisms in
children with autism was studied according to their verbal
(impressive and expressive speech) and nonverbal (kine-
sics — gestures, facial expressions, gaze; proxemics — ori-
entation, distance; prosody — volume, intonation, timbre;
takesics — physical contact) skills at an accessible level of
communication with their close environment; the study also
revealed the specificity of emotional expression during com-
munication.

Participants. The study included 28 preschool-aged
children with autism spectrum disorders (F84), specifically
8 children aged four years (28.6 %, 9 children aged five years
(32.1 %), and 11 children aged six years (39.3 %).

Instruments and procedure. To study the functiona-
lity of speech mechanisms, a conversation with parents and
educators was used [32], as well as diagnostic material aimed
at studying the verbal and nonverbal communication skills
of children with autism spectrum disorders [33]. The study
of impressive speech involved assessing the understanding of
the meanings of words that denote objects and actions. The
evaluation of expressive speech focused on examining the
ability to communicate (according to their level of speech
development) with immediate environment. The study of
nonverbal communication included analysis of the deve-
lopment of basic components such as kinesics (use of ges-
tures, facial expressions, and manual movements in com-
munication), proxemics (personal space, visual contact),
prosody (voice loudness and intonation through sound imi-
tation and vocalization), and takesics (handshakes, hugs,
somatognosis — awareness of the integrity of one’s own
body). Additionally, emotional behavior was studied, which
reveals children’s reactions to external and internal stimuli.
The defined evaluation system enables the formation of a
personal profile of children with autism spectrum disorders,
which allows specialists to consider specific manifestations
of speech impairments during educational and corrective
interventions.

Results
Diagnosis of verbal communication

The study of verbal abilities shows that children with au-
tism demonstrate the best development in impressive skills,
which indicate understanding (within their environment) of
the names of everyday actions, objects, animals, and toys.
Expressive speech is mainly undeveloped in most subjects.
Typically, the respondents express their desires or protests
through vocalizations, labeling words, and sound imitation.
They use amorphous words and babbling in their speech,
supporting communication with gestures and emotional ex-
pressions (Fig. 1).

Impressive speech. The research materials indicate that
57.1 % (n = 16) of children with autism have developed se-
lective word comprehension, which corresponds to an ave-
rage level of their development. The subjects associate the

names of objects and actions with words only when they are
well-known to them (people from the close environment,
domestic animals, some wild animals, food products, dishes,
clothing, toys, objects, and actions that are frequently used
in everyday life). A low level was observed in 42.9 % (n = 12)
of the respondents, who better understand the names of ac-
tions and mostly perform them correctly when requested by
adults (go, run, catch, jump, listen, eat, drink, give). The
correlation between object names and images is undeve-
loped and remains in the developmental stage. Children un-
derstand the names of familiar objects from their immediate
environment.

Expressive speech. The ability to communicate with
the close environment is not developed in all children. In
particular, an average level of verbal communication skills
is characteristic of 25.0 % (n = 7) of children with autism.
Preschoolers use babbling and amorphous words during
communication, which depend on the context of the situa-
tion, and use sound imitation. Among those with a low level
of speech development (75.0 %, n = 21), communication is
usually carried out through exclamations accompanied by
gestures, while actual speech remains undeveloped.

Diagnosis of nonverbal communication

The study of nonverbal means of communication in
children with autism indicates the presence of average and
low levels in kinesics, proxemics, prosody, takesics and
emotional behavior. The most developed component is ges-
ticulation, which children use during interaction with their
close environment (Fig. 2).

Specifically, an average level of kinesics development
was observed in 75.0 % (n = 21) of the participants, who
understood the meaning of gestures and facial expressions
used by individuals in their immediate environment. They
observed and imitated certain manipulative and practical
actions with objects and supported verbal communication
with gesticulation. It is worth noting that not all children
used gestures during communication — 39.3 % (n = 11) —
and a significant percentage of them relied on simplified fa-
cial expressions, especially when expressing dissatisfaction.

Participants with a low level of development (25.0 %,
n = 7) did not understand the meaning of most gestures.
Typically, they responded only to gestures that directly af-
fected them and interpreted them as: “come here”, “sit”,
“take”, “eat”, etc. Considerable difficulties were observed

100

80

60 57.1 / 5.0
40
T 25.0

42.9

Number of children (%)

20

Impressive speech Expressive speech

= Average level =—Low level

Figure 1. The state of development of verbal
communication in children with autism
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Figure 2. The state of development of nonverbal communication

in children with autism

in analyzing oral positions. In 60.7 % (n = 17) of the par-
ticipants, the pointing gesture was absent, as well as affirma-
tion or rejection signals (such as “will/won’t”, “want/don’t
want”). Imitation and self-care skills were also underdeve-
loped.

When assessing the state of proxemics, it was found
that 53.6 % (n = 15) of children with autism had an average
level — they maintained brief eye contact depending on the
situation and their level of interest. A low level was charac-
teristic of 46.4 % (n = 13) of respondents, in whom visual
contact was absent.

Experimental studies showed that not all children with
autism had equally developed takesics. An average level was
observed in 50.0 % (n = 14) of participants, who showed
a positive reaction to touch and hugs from people in their
close environment. A low level was identified in 50.0 %
(n = 14) of preschoolers, who showed protest against tactile
and motor interaction and required a long time to adjust to
engagement.

The study of prosodic skills revealed that 53.6 % (n = 15)
of individuals with autism showed average results. Pre-
schoolers used onomatopoeia, intonation, and voice volume
during imitation of animal sounds and household items. A
low level was found in 46.4 % (n = 13) of respondents. Their
skills in onomatopoeia, intonation imitation, and voice vo-
Iume control were still developing.

An average level of emotional development was ob-
served in 50.0 % (n = 14) of participants. They showed
intentions and feelings through emotional expression. For
example, during excitement — jumping, nodding, laughter,
finger fidgeting, rocking the body, etc.; in uncomfortable
situations, crying was prevalent. In the other half of children
(50.0 %, n = 14), who had low scores, polar emotions (ran-
ging from positive to negative) were dominant. Dissatisfac-
tion was accompanied by emotional excitement and mani-
fested through screaming and uncontrolled movements of
body parts.

Discussion

Scientific study of speech development in children with
autism is of immense importance both for understanding
the nature of autism [1, 4, 5, 6] and for developing effective
methods of support for such children. Autism is spectrum-

The experimental study results con-
firm the research of scientists [25, 26] on
the verbal abilities of children with au-
tism. In particular, the expressive type of speech in them
is not developed and is at the level of babbling. Impressive
speech is more preserved — children understand the mea-
ning of words, but only those that refer to familiar objects.
Nonverbal communication remains dominant. Systemati-
zation of scientific data allows for the adaptation of tea-
ching strategies to the specific needs of the child, using an
individualized approach [27]. For example, some children
benefit more from visual methods, while others are better
suited for sign language or alternative communication sys-
tems [31, 32].

From our perspective, the diagnosis in children with au-
tism should include a longitudinal study method (covering
all stages of development), which considers speech speci-
ficity at the levels of verbal and nonverbal communication
[34], including motor skills [18, 19, 28], social skills [14],
behavioral [21, 30], and emotional characteristics [23, 24].
The established comprehensive diagnostic approach will al-
low scientists and practitioners to determine the algorithm
for speech therapy work, select effective speech, psychologi-
cal, cognitive, and physical therapies [16].

Considering scientific research enables practitioners to
form an understanding of effective methods of corrective in-
tervention, capable of fostering positive interaction between
children with autism and their home and educational en-
vironments [14]. The development of speech in these chil-
dren will impact the ability for social interaction [25], which
will become a key factor in their integration into society and
overall quality of life.

Conclusions

It was found that verbal communication in children with
autism is less developed than nonverbal one. Thus, during
the study of verbal abilities in this group of respondents, ave-
rage and low indicators were identified. Receptive speech is
more preserved: children with autism associate names of ob-
jects, actions with words that are directly present in their ex-
perience. Expressive speech is not formed. Respondents use
babbling and amorphous words and employ onomatopoeia
during communication. Children with low communication
abilities use exclamations and gestures.

The analysis of the study materials indicated average
and low levels of nonverbal communication in children with
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autism, specifically: kinesics — in preschoolers, the most
developed aspect is gesturing, which they use during com-
munication with close contacts; proxemics — maintaining
short visual contact depending on the situation and level of
interest, or its absence; prosody — preschoolers mostly use
onomatopoeia, intonation, and volume during the imitation
of animal sounds and household items, but for some, these
skills are still under development; takesics — it is not equally
developed in all children with autism: some had a positive
response to touch and hugs from people in their close en-
vironment, while others protested against tactile and motor
interaction, requiring prolonged adjustment for interaction.

The development of emotional components is diverse:
one group of respondents expresses their desires and feelings
through emotional expression (during excitement — jump-
ing, head nodding, laughter, finger fidgeting, body rocking,
etc.; in uncomfortable situations, crying predominates),
while others had polar emotions, with their dissatisfaction
demonstrated through emotional arousal (screaming, un-
controlled body movements).
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benosa O.b.", Amutpiesa 1.B.2, Minescbka O.[1.", Amurpiesa O.1.", Yonik O.B.", Onanatok O.M."
"Kam’ssHeLb-TToAIAbCbKMM HALIIOHAABHU YHIBepCUTET iMeHi IBaHa OrieHka, M. Kam sHeLb-ToaiAbCbk, YKpaiHa
2YKPQIHCKUA AEPIKABHWK YHIBEPCUTET iMeHi Muxavina AparomaHoBa, M. Kui, YkpaiHa

MopyLeHHs1 MOBAEHHEBUX MEXAHI3MIB Y AiTel 3 AyTU3MOM

Pe3iome. AkryambHicTh. Lle ekcriepyMeHTaNbHE TOCIiIKEHHS
30CepeIKeHO Ha BUBYEHHI MOPYLIEHb (PYHKIIIOHATBHUX MEXaHi3-
MiB MOBJICHHS B [iTeil 3 ayru3moMm. VleTa: TeopeTnyHe OOIpyH-
TyBaHHSI HayKOBUX TO3ULII 1100 MPUYMH ayTU3My B JiTeil Ta
0CO0JIMBOCTEN PO3BUTKY IXHBLOTO MOBJIEHHSI; BUOIp BiAMOBIIHUX
JarHOCTUYHUX TEXHOJIOTi; BUBUEHHS CrIeLIUDIYHUX BiIXUJIEHDb Y
PO3BUTKY MOBJICHHSI B [iTeii 3 ayTu3mMoM. MaTepiajim Ta MeTOIH.
VY nocnigKeHHi BUKOPHUCTaHO TEOPETUYHI METOIM, CIIPSIMOBaHi Ha
aHaJTi3 iICHYIOUMX HAyKOBMX POOIT Ta CUHTE3 BUCHOBKIB. EMMipny-
Hi METOJM BKJIIOYAJIM aHAi3 TaHUX, CIIOCTEPEXEHHS i CTPYKTYpPO-
BaHi iHTEPB’10 3 TleAaroraMu i 6aTbKamMu IiTeid 3 aytuaMoM. [lia-
THOCTUYHI MaTepiaay MiCTUIY 3aBIaHHS, pO3pOOJIeHi 1151 OLIHKMU
HaBUUYOK BepOaibHOro (iMIpecrBHE i eKCIpecuBHE MOBJICHHSI),
a TaKoX HeBepOaJbHOTO CIJIKYBaHHS (KiHECUKa, Mpokcemika,
MPOCOIisl, TaKeCHKa i eMolliiiHa nmoBeaiHka). Pe3yabTaTu. Mos-
JICHHEBI MOPYILIEHHS B AiTeH i3 po31amamMu ayTUCTUYHOTO CIIEKTpa
MOB’s13aHi 3 ATUTTOBUMU HEPOHHUMMU 3B’s13KaMU B MO3KY. Jlociti-
JUKEHHSI TTOKA3YI0Th, 1110 TaKi MaLieHTH MOXYTb MaTu TUChYHK-
il JiISTHOK MO3KY, BiIMOBiZaJIbHUX 3a MOBJICHHSI, COLiaJIbHY
B3aEMOJIiI0 Ta CEHCOPHY iHTerpaiito. PO3BUTOK MOBJIEHHS B LIt
KOTOpTi € He30aJaHCOBAaHUM — BiJl ILIBUAKOTO HAOYTTSI MOBJIEH-

HEBMX HAaBUYOK /10 TTOBHOI BiICYTHOCTiI MOBJeHHs. [yl B3aeMonii
3 HAOJVKYMM OTOYCHHSIM JiTHU BUKOPUCTOBYIOTH KECTH, 3BYKU
Ta Bi3yasbHi 3aco0u. JIiTu 3 ayTM3MOM AE€MOHCTPYIOTb TPYIHOIII
B COllia/IbHili B3a€EMOii, HacamIiepes yepe3 KOTHITUBHI i moBe-
IIHKOBI pO3JIaiM, a TAKOX Crelu@iyHi MOpyIIeHHs] MOBJICHHS.
BucHOBKM. Y niTeit 3 ayTM3MOM 3HAYHO MOpYyIlIeHe BepOasbHe
CIinKyBaHHA. SIK mpaBUo, iMIPeCMBHE MOBJICHHSI BiTHOCHO
30epekeHe: BOHM PO3YMilOTh JIMILE Ti Ha3BU MPEIMETIB Ta i,
1o 0e3nocepeIHbO CTOCYIOThCSI IXHBOTO OTOYeHHs. Ekcripe-
CHUBHE MOBJIEHHSI 3QJIMLIAETHCS HEAOCTATHHO PO3BUHEHUM: TIill
Yyac CHiJIKyBaHHS JiTM BUKOPUCTOBYIOTH O€IbKOTiHHS, aMOPdHi
cJI0Ba, 3BYKOHAC/iAyBaHHsI, )XeCTU i Bokamizauii. HeBepOanbHe
CIIJIKYBaHHSI PO3BUHEHE Ha CEPeHbOMY Ta HU3bKOMY PiBHi: Ha-
BUYKM KiHECUKU (JKECTUKYJISILsS), MPOKCEMIKM (KOPOTKOYACHU I
30pOBUII KOHTAKT), TIpocoii (iHTOHAllisl, TYYHICTh TOJ0CY) i Ta-
KECUKU (CIIPUMHSTTS IOTUKIB) KOMITIEHCYIOTh MOBJIEHHEBI (DYyHK-
uii. EMouiiiHa nmoBeaiHka Bapitoe Bif OailiyXocTi 10 eMOUiiHOL
rirnepakTUBHOCTI.

KouoBi ciioBa: nitu 3 ayTusmMom; MOBIEHHEBI MOPYILEHHS;
iMIpecrUBHE MOBJIEHHS; €KCIIPECUBHE MOBJIEHHS; KiHECUKa; MPO-
KceMiKa; poco/lisl; TaKecuKa; eMolliliHa MoBeliHKa
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Determinants of antibiotic resistance in neonatal sepsis

in a referral hospital in East Java, Indonesia

Abstract. Background. Neonatal sepsis is a leading cause of morbidity and mortality in neonates, with antibiotic
resistance being a significant factor that worsens clinical outcomes. Inappropriate antibiotic use contributes to the rise
of antibiotic resistance. Therefore, an evaluation of the factors associated with antibiotic resistance in neonates with
neonatal sepsis is necessary. Materials and methods. This analytical observational study with a retrospective approach
was conducted from January 2023 to August 2024. Its subjects were newborns diagnosed with neonatal sepsis and treated
in the NICU and Infant Ward of RSUD Dr. Soetomo (Surabaya, Indonesia). Data were collected from patient medical
records, and statistical analysis was performed using SPSS software with a significance level of 95 % (p < 0.05). Results.
Of all 115 samples, most study subjects were born via caesarean section (83 %) and had low birth weight (< 2500 grams) in
87.8 % of cases. Female neonates were dominant (57 %). Most cases of neonatal sepsis presented with clinical symptoms
such as fever and respiratory distress (76.5 %). Analysis showed a significant association between prematurity and
asphyxia with antibiotic resistance (p < 0.05), as well as a correlation between antibiotic resistance and prolonged length
of stay (p < 0.05). The primary pathogen identified in resistant cases was Klebsiella pneumoniae ESBL. Conclusions.
Prematurity and asphyxia are key risk factors contributing to increased antibiotic resistance in neonates with newborns
sepsis, and antibiotic resistance is associated with prolonged length of stay. Optimization of antibiotic resistance control

programs is necessary to enhance therapeutic effectiveness and reduce the impact of antibiotic resistance in neonates.
Keywords: neonatal sepsis; antibiotic resistance; risk factors; length of stay

Introduction

Neonatal sepsis remains a major global health challenge
and is one of the leading causes of morbidity and morta-
lity among newborns, particularly within the first 28 days
of life. In Indonesia, the incidence of neonatal sepsis in
referral hospitals ranges from 8.76 to 30.29 %, with a re-
ported mortality rate of 14.18 % [1]. At the Dr. Soetomo
General Hospital in East Java, neonatal sepsis accounted
for 23 deaths per 1,000 live births in 2019 [2]. Several well-
established risk factors contribute to the development of
neonatal sepsis, including preterm birth (gestational age
< 37 weeks), low birth weight (< 2500 grams), meconium-
stained amniotic fluid, prolonged or instrument-assisted
delivery, and the use of invasive procedures such as in-
dwelling catheters and mechanical ventilation in neonatal
intensive care units [3, 4]. Early recognition and prompt
empirical antibiotic therapy are critical components in the

management of suspected neonatal sepsis. According to
the 2022 Clinical Practice Guidelines of the Department
of Pediatrics at the Dr. Soetomo General Hospital, empiri-
cal antibiotics are initiated immediately after clinical sus-
picion, followed by diagnostic work-up and culture-based
definitive treatment [5]. However, the increasing preva-
lence of antibiotic resistance threatens the efficacy of treat-
ment regimens. Globally, antibiotic resistance contributes
to approximately 1.27 million deaths annually, with around
97,000 of these occurring in Southeast Asia alone [6]. The
World Health Organization’s (WHO) AWaRe classification
(Access, Watch, Reserve) has been developed to promote
rational antibiotic use and mitigate the progression of an-
tibiotic resistance [7, 8]. Alarmingly, more than half of the
pathogens responsible for neonatal sepsis now exhibit resis-
tance to first-line antibiotics, emphasizing the urgency of
reassessing treatment strategies [9].
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The purpose. To investigate the determinants of antibio-
tic resistance in cases of neonatal sepsis treated at a referral
hospital in East Java, Indonesia. By evaluating the pattern
of antibiotic use, particularly in relation to the AWaRe clas-
sification, and the emergence of resistance among neonatal
patients, we seek to contribute to the development of more
effective and sustainable antimicrobial stewardship practices
in neonatal care.

Materials and methods

This retrospective cohort analytic observational study
is designed to deliver a comprehensive analysis by exami-
ning the medical records of 115 newborns with laboratory
proven neonatal sepsis treated in the neonatal intensive care
unit (NICU) and infant nursery room at the Dr. Soetomo
General Hospital from January 2023 to August 2024. The
inclusion criteria focused on infants who were born in the
Dr. Soetomo General Hospital (not a referral case) and
treated in one of the rooms mentioned above, were diag-
nosed with neonatal sepsis, and received first-line antibio-
tics. The exclusion criteria were incomplete medical records
and congenital diseases.

The data extracted from patient’s medical records in-
cluded demographical and perinatal indicators (birth
weight, prematurity, Apgar score, maternal and neonatal risk
factors for sepsis), data on the blood culture, antibiotic regi-
men used, and antibiotic sensitivity and therapy outcomes.
By including all cases, we aimed to assess comprehensively
antibiotic resistance in neonatal sepsis.

Statistics was performed using IBM SPSS statistical soft-
ware (version 26, SPSS Inc., USA). Comparisons between
groups were carried out by Fisher’s exact test and the y? test.
Odds ratios (ORs) with 95% confidence intervals (CIs) were
computed for all variables. To find out the relationship be-
tween research variables, the Spearman correlation test is

used. The development of a prognostic model to assess the
risk of neonatal sepsis towards antibiotic resistance and the
influence of antibiotic resistance on treatment outcome and
length of stay was conducted utilizing the binary logistic re-
gression method. Additionally, the level of statistical signifi-
cance (p-value) was reported to confirm the robustness of
the model. The limit of statistical significance was p < 0.05.
Missing values were less than 1 %.

This study complied with the Declaration of Helsinki
and was approved by the local Ethics Committee of the
Dr. Soetomo General Hospital on November 11, 2024
(ethic no. 1155/KEPK/X1/2024).

Results

We selected 115 neonates diagnosed with sepsis who met
inclusion criteria. The study was conducted at a tertiary re-
ferral hospital in East Java, Indonesia. According to medical
history, several risk factors were identified (Table 1).

Most patients were female (57 %) and born at term
(20 %), with gestational age 37 weeks and above, while
the remaining were preterm. In terms of birth weight, only
12.2 % had normal birth weight (= 2500 g) and 87.8 %
were classified as those with low birth weight (< 2500 g).
The median length of hospitalization was 11 days, and
53 % of neonates were admitted to the NICU during
treatment.

Initial blood cultures yielded positive growth in 53 % of
patients, and most isolates were Gram-negative bacteria.
The most frequently isolated pathogens included Burk-
holderia cepacia complex (14 %) and Klebsiella pneumoniae
(15 %). Gram-positive bacteria were also identified, with
Staphylococcus spp. being the most common (10 %). No
fungal pathogens were isolated over the course of the study.
In a small proportion of cases, polymicrobial infections were
observed. The microbiological profile underscores the pre-

Table 1. Patient’s characteristics based on risk factors for neonatal sepsis

Risk factors Total (N) Percentage Min Max Mean (SD)
Sex
Female 66 57
Male 49 43
Birth weight
>2500¢g 14 12.2 500 4000 1674 + 692
<2500¢ 101 87.8
Gestational age
> 37 weeks 23 20 26 40 32+4
< 37 weeks 92 80
Asphyxia
Apgar < 4 67 58.3
Apgar > 4 48 41.7
MAS
With MAS 1 0.9
Without MAS 114 99.1
PROM
With PROM 11 9.6
Without PROM 104 90.4

Notes: MAS — meconium aspiration syndrome; PROM — premature rupture of the membrane.
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dominance of Gram-negative pathogens in neonatal sepsis
at the study site (Table 2).

Empirical antibiotic therapy was initiated in all patients
based on clinical suspicion of sepsis. The most common
initial regimens included ampicillin combined with genta-
micin (91.3 %) and some patients did not receive empirical
antibiotic therapy (6.9 %). The median duration of empiri-
cal antibiotic treatment was 5 to 7 days.

Modifications to the antibiotic regimen were made in
73 % of patients following clinical deterioration or culture
results indicating resistance, with escalation to broader-
spectrum antibiotics. In the selection of definitive antibiotic
therapy, Watch group antibiotics were predominantly used,
accounting for 73 % of cases, followed by Reserve group an-
tibiotics at 20 %, and Access group antibiotics at only 7 %.
Further details are presented in Table 3, which outlines an-
tibiotic utilization based on specific agents. Cefoperazone-
sulbactam combined with amikacin was the most common
intervention, classified under the Watch group. Meropen-
em, classified under the Reserve group, was also frequently
used. Meanwhile, Access group antibiotics were prescribed
in a limited number of cases, with metronidazole and cotri-
moxazole (trimethoprim-sulfamethoxazole) being the most
frequently employed agents in this category.

Antimicrobial susceptibility testing revealed a high
prevalence of resistance among Gram-negative isolates. Re-
sistance to Access group antibiotics was high (56 %) with
ampicillin resistance being the most common (14 % of all
cases), followed by amoxicillin-clavulanic acid and gen-
tamicin with resistance rates of 12 and 11 %, respectively.

Table 2. Identification of causative pathogens of neonatal sepsis based on blood culture

Even though it was dominated by Access group antibiotics,
in this study we also found resistance to Reserve group anti-
biotics (19 %) with cefepime, aztreonam, and piperacillin-

Table 3. Distribution of antibiotic use based
on the WHO AWaRe classification

Antibiotic regimen Total (N) | Percentage
Access group
Chloramphenicol 1
Gentamicin 1
Metronidazole 2 7
Trimethoprim-
sulfamethoxazole 2
Ampicillin + gentamicin 1
Watch group
Amikacin 2
Ceftazidime 1
Levofloxacin 4
Cefoperazone-sulbactam 4 73
Cefoperazone-sulbactam +
amikacin 62
Fluconazole + amikacin 1
Metronidazole + amikacin 1
Reserve group
Colistin 1
Linezolid 1
Meropenem 15 20
Tigecycline 2
Vancomycin 1
Amikacin + vancomycin 1

Blood culture Causative pathogen Total (N) Percentage

1st Staphylococcus spp. 10 9
Streptococcus agalactiae 5 4
Other Gram-positive bacteria 7 6
Acinetobacter baumannii 5 4
Burkholderia cepacia complex 9 8
Escherichia coli ESBL 4 4
Klebsiella pneumoniae ESBL 7 6
Serratia marcescens 5 4
Other Gram-negative bacteria 9 8
Sterile 54 47
Total 115 100

2nd Staphylococcus spp. 14 17
Bulkholderia cepacia complex 7 8
Enterobacter cloacae 3 3
Klebsiella pneumoniae ESBL 14 17
Serratia marcescens 5 6
Other Gram-negative bacteria 10 12
Sterile 31 37
Total 84 100

3rd Staphylococcus spp. 6 22
Burkholderia cepacia complex 2 7
Enterobacter cloacae 2 7
Other Gram-negative bacteria 5 19
Sterile 12 45
Total 27 100
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tazobactam resistance being most common — 19, 17 and
16 % of cases, respectively. Antibiotic resistance data is pre-
sented in Table 4.

Statistical analysis identified several clinical factors asso-
ciated with antibiotic resistance. Bivariate analysis demon-
strated significant associations between antibiotic resistance
and factors such as prematurity, low Apgar score, and pro-
longed NICU stay. Specifically, neonates with gestational
age under 37 weeks were more likely to harbor resistant or-
ganisms (OR = 3.30, 95% CI: 0.104—0.885, p < 0.05). Neo-
natal asphyxia marked by low Apgar score was associated

Table 4. Antibiotic resistance patterns according
to the WHO AWaRe classification

Antibiotic regimen Total (N) | Percentage
Access group
Amoxicillin-clavulanic acid 89
Ampicillin 105
Ampicillin-sulbactam 74
Cefazolin 7
Chloramphenicol 31
Ciprofloxacin 52
Clindamycin 31
Erythromycin 32 56
Fosfomycin 5
Fusidic acid 2
Gentamicin 80
Oxacillin 32
Penicillin 36
Rifampicin 16
Tetracycline 40
Trimethoprim-
sulfamethoxazole 59
Watch group
Amikacin 14
Azithromycin 2
Cefoperazone-sulbactam 23
Cefotaxime 29
Cefoxitin 62
Ceftazidime 45 25
Ceftriaxone 7
Cefuroxime 13
Levofloxacin 51
Moxifloxacin 8
Tobramycin 3
Reserve group
Aztreonam 43
Cefepime 48
Ceftazidime-avibactam 1
Colistin 8
Ertapenem 4
Imipenem 15
Linezolid Y 19
Meropenem 19
Nitrofurantoin B 2
Piperacillin 25
Piperacillin-tazobactam 40
Teicoplanin 9
Tigecycline 16
Vancomycin 14

with an increased odds of resistance (OR = 2.267, 95% CI:
1.043—4.924, p < 0.05), as longer hospital stays were associ-
ated with lower odds of antibiotic resistance in this model
(OR=10.519, p <0.05) (Table 5).

These findings emphasize the concerning level of anti-
biotic resistance among pathogens isolated from neonates
with sepsis, as well as the clinical and treatment-related fac-
tors that may contribute to the emergence of resistant infec-
tions in this vulnerable population.

Discussion

This study highlights key clinical and microbiological
characteristics of neonatal sepsis in a tertiary care hospi-
tal in Indonesia, with implications for empirical treatment
and antimicrobial stewardship. Among 115 neonates with
culture-confirmed sepsis, a higher proportion were female
(57 %), a finding that contrasts with previous studies, which
consistently report male predominance in neonatal sepsis
due to immunological disadvantages linked to the single X
chromosome and greater incidence of preterm birth among
males [10, 11]. Most neonates were born via caesarean sec-
tion (83 %), aligning with previous reports linking surgical
delivery with altered microbiota colonization and increased
risk of early-onset sepsis [12, 13]. Prematurity, low birth
weight, and low Apgar scores — well-established risk fac-
tors for sepsis — were prevalent in this cohort. Nearly 88 %
of neonates had birth weight below 2500 grams, and over
half were born before 37 weeks’ gestation, reflecting a high-
risk neonatal population with immature immune system
and reduced transplacental transfer of maternal IgG, par-
ticularly in the third trimester [14]. Furthermore, more than
half of the neonates had a first-minute Apgar score below
4, suggesting perinatal distress, which may further compro-
mise neonatal immunity. Maternal risk factors, including
PROM, were present in nearly 10 % of cases. While lower
than reported in some studies, PROM remains a significant
contributor to neonatal sepsis risk, particularly when ex-
ceeding 18 hours in duration [10, 15]. The presence of these
risk factors supports the need for comprehensive perinatal
surveillance and timely neonatal assessment to initiate early
interventions.

Microbiological findings revealed the dominance of
Gram-negative organisms, with Klebsiella pneumoniae as
the most frequently isolated pathogen (44.3 %), followed
by Acinetobacter baumannii and Enterobacter cloacae. This
trend reflects a growing shift from Gram-positive to Gram-
negative pathogens in the NICU settings, likely driven by
increased nosocomial exposure, invasive procedures, and
prolonged hospital stays [16, 17]. Gram-positive organisms
such as Staphylococcus haemolyticus and Staphylococcus
hominis were also isolated, typically associated with indwell-
ing medical devices and hospital surfaces. The predomi-
nance of Gram-negative pathogens with high virulence and
resistance potential emphasizes the critical need for robust
infection control measures.

Antibiotic usage patterns in this cohort showed high reli-
ance on empirical broad-spectrum agents. Ampicillin-sul-
bactam and gentamicin were the most frequently used com-
binations, consistent with the WHO and national guidelines
for the first-line empirical therapy. However, the widespread
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Table 5. Association between risk factors for neonatal sepsis and the occurrence of antibiotic resistance

Risk factor Resistance (+), % Resistance (=), % OR (95% CI) p-value
Sex
Female 42 (63.6) 25 (51.0) 0.595 (0.281-1.262) 0.175
Male 24 (36.4) 24 (49.0)
Birth weight, n (%)
> 2500 grams 9 (13.6) 5(10.2) 0.720 (0.225-2.300) 0.578
< 2500 grams 57 (86.4) 44 (89.8)
Gestational age, n (%)
< 37 weeks 48 (72.7) 44 (89.8) 3.30 (0.104-0.885) 0.024*
> 37 weeks 18 (27.3) 5(10.2)
Asphyxia, n (%)
Apgar < 4 33 (50.0) 15 (30.6) 2.267 (1.043-4.924) 0.037*
Apgar > 4 33 (50.0) 34 (69.4)
PROM, n (%)
With PROM 6 (9.1) 5(10.2) 0.880 (0.252-3.068) 0.841
Without PROM 60 (90.9) 44 (89.8)
Treatment outcome, n (%)
DAMA 3 (4.5) 1(2)
Death 34 (51.5) 25 (51) 1.263 0.754
Recovery 29 (44) 23 (47)
Length of stay, n (%)
<7 days 16 (24.2) 18 (36.7) *
7-14 days 15 (22.8) 20 (40.8) 0.519 0.006
> 14 days 35 (53) 11 (22.5)

Notes: DAMA — discharged against medical advice; * — statistical significance (p < 0.05).

use of ceftazidime (78.3 %) and meropenem (65.2 %) raises
concerns about potential overuse and highlights a reactive
prescribing trend, possibly due to treatment failures or in-
stitutional resistance patterns. Overuse of broad-spectrum
agents, particularly carbapenems, can accelerate the emer-
gence of resistant organisms and complicate future treat-
ment strategies [18, 19].

Antibiotic resistance profiles in this study were alarm-
ing. K.pneumoniae demonstrated over 80 % resistance to
ceftazidime and ampicillin-sulbactam, and rising resistance
to carbapenems, reflecting global trends in antimicrobial
resistance [7]. Gram-negative isolates also showed limited
susceptibility to aminoglycosides, narrowing the options for
effective empirical therapy. Gram-positive isolates remained
largely susceptible to vancomycin, linezolid, and tigecy-
cline, although resistance to penicillin was universal. These
findings highlight the urgency of local antibiogram-based
antibiotic policies and the need for regular surveillance to
guide appropriate empirical therapy.

Clinical outcomes were concerning, with a mortality
rate of 48.7 %, reflecting the high burden of disease and
the impact of multidrug resistance on treatment efficacy.
Mortality was particularly associated with low birth weight,
prematurity, and infection by MDR pathogens, consistent
with prior literature [19, 20]. Delays in initiating effective
antibiotics, often due to resistance or lack of early culture
data, may have further contributed to poor outcomes. These
findings underscore the need for improved diagnostic tools,
timely culture processing, and judicious antibiotic use to
optimize neonatal survival.

This study has several limitations. First, it was conduc-
ted in a single tertiary referral hospital, which may limit the
generalizability of the findings to other healthcare settings,
especially rural or community-based hospitals. Second, de-
tailed information on maternal intrapartum antibiotic pro-
phylaxis, labour duration, and neonatal invasive procedures
was not consistently available, which may have affected the
analysis of risk factors. Third, molecular typing of resistant
organisms and detection of resistance genes were not per-
formed, which could have provided deeper insights into the
mechanisms of resistance. Despite such limitations, this
study provides valuable insights into the clinical, microbio-
logical, and antibiotic resistance profiles of neonatal sepsis
in a major referral centre in Indonesia and underscores the
urgent need for robust antimicrobial stewardship and sur-
veillance programs. Future studies with larger cohorts are
needed to obtain more specific description about neonatal
sepsis risk factors, antibiotic resistance, and treatment out-
come and their correlation to each other.

Conclusions

In conclusion, this study underscores the growing chal-
lenge of antibiotic resistance in neonatal sepsis within a ter-
tiary care setting in East Java, Indonesia. Empirical therapy
was largely based on ampicillin and gentamicin, yet defini-
tive treatment frequently involved Watch group antibiotics,
particularly cefoperazone-sulbactam and amikacin. Most
affected neonates were premature, low birth weight infants
delivered via caesarean section, with clinical signs of sepsis
and low Apgar scores suggestive of perinatal asphyxia. Re-
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sistance was most observed in Access group antibiotics, no-
tably ampicillin and gentamicin, while a concerning level of
resistance also emerged in Reserve group agents such as ce-
fepime and piperacillin-tazobactam. Klebsiella pneumoniae
ESBL, Burkholderia cepacia complex, and Staphylococcus
epidermidis were the predominant pathogens. Prematurity
and asphyxia were significantly associated with antibiotic
resistance, which, in turn, correlated with prolonged hos-
pitalization. These findings highlight the urgent need for
strengthened antimicrobial stewardship, routine surveil-
lance, and adherence to evidence-based prescribing guided
by frameworks like the WHO’s AWaRe classification to op-
timize neonatal sepsis outcomes and mitigate the impact of
resistance.
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BM3HAYAABHI YAHHUKUN QHTUGIOTUKOPE3UCTEHTHOCTI NPU HEOHATAABHOMY Cencuci
B AIKAPHI LWMpOKOoro npoodiAg Ha cxoai 9su (IHAOHe3is)

Pe3siome. AKTyanbHicTh. HeoHaTanbHMii CENCUC € TIPOBIAHOO
MPUYMHOIO 3aXBOPIOBAHOCTI Ta CMEPTHOCTI HOBOHAPOIKEHUX,
MPUYOMY aHTHOIOTUKOPE3MCTEHTHICTh € 3HAYHMM (haKTOpOM,
110 TIOTIpIIye KJIiHiIUHi pe3ynbraTu. HepallioHasibHe BUKOpPUC-
TaHHS aHTUOIOTUKIB MPU3BOAUTH A0 3pOCTAHHS aHTUOIOTUKOPE-
3UCTEHTHOCTi, TOMY HEOOXiAHUI aHali3 YUHHUKIB, TTOB’I3aHUX
i3 Her B HOBOHApPOIKEHHUX i3 cercucoM. Martepiaiu Ta me-
Tomu. lle anHamiTmuHe oOcepBalliliHe MOCITIMKEHHS 3 PETPO-
CIEeKTUBHUM IIAXOA0M mpoBoauiocs 3 ciuHsg 2023 poky 1o
cepreHb 2024 poky. Moro yyacHuKamu OyIM IiTH 3 HiarHO30M
HEOHATaJIbHOIO CEICUCY, SIKMX JIIKYBaJ Y BiliIEHH] iHTEHCUB-
HOI Tepartii HOBOHAPOXKEHUX Ta TajaTi I HEMOBJIST JIiKapHi
RSUD Dr. Soetomo (Cypabas, Ingone3sist). Jlani Oynu 3i6pani
i3 MEAMYHMX KapTOK MaiieHTiB. CTaTUCTUYHUIL aHaJli3 TIpOBe-
JIEHO 3a IOIIOMOTO0 TMporpamMHoro 3abesrneueHHss SPSS i3 pis-
HeMm 3Hauymocti 95 % (p < 0,05). PesyabraTu. 3i 115 yuacHukiB
MOCIIIKEHHS OLMBIIICTh OyJM HapOIKEHi ILJISIXOM KecapeBOro
po3tuHy (83 %) Ta MasM HM3bKY Macy TijJla IpU HapOIKEeHHi

(< 2500 rpamiB; 87,8 % BunankiB). JlomiHyBanu aiBuaTKa —
57 %. Y OiabIIOCTi Malli€HTiB CIOCTepiraaucs Taki KIiHiuHi
CHUMIITOMHU, SIK JIMXOMaHKa Ta pecripatopuuii quctpec (76,5 %).
AHaJti3 1MokaszaB CTaTUCTUYHO 3HAYYIIWiA 3B’SI30K HEIOHOIIE-
HoCTi Ta acdikcii 3 antubioTnkopesucreHtHictio (p < 0,05), a
TaKOX KOPEJISLilo MixK OCTAHHBOIO i TPMBAJIMM MePeOyBaHHSM Y
cramioHapi (p < 0,05). OcHOBHUM 30yTHUKOM y BUTIAJIKY PE3HC-
TeHTHOCTI Oyna Klebsiella pneumoniae ESBL. BucnoBku. Hemno-
HOIIEHICTh Ta acikcisg € KIIOUYOBUMU (PaKTOpaMUu PU3UKY, 110
MPU3BOISTH 10 MiABUILIEHHSI aHTUOIOTUKOPE3UCTEHTHOCTI B HO-
BOHAPO/KEHUX i3 HEOHATAJIbHUM CETICUCOM, a aHTUOIOTUKOpe-
3UCTEHTHICTb, Y CBOIO UePTY, TIOB’sI3aHa 3 TPUBAJIUM MepeOyBaH-
HSM y cTauioHapi. OnTuMiszaitisi mporpaM KOHTPOJIIO aHTUOIO-
TUKOPE3UCTEHTHOCTI HEOOXiTHA TS MiABUILEHHS e(PEKTUBHOCTI
Teparii Ta 3MEHIIEHHS BIUIUBY aHTUOIOTMKOPE3MCTEHTHOCTI B
HOBOHAPOKEHUX.

Ki0uoBi cioBa: neonaranbhuii cencuc; aHTUGiOTUKOpPE3UC-
TEHTHICTb; (haKTOPU PU3MKY; TPUBAJICTb TOCIiTaTi3alii
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Mental health of preschool children with speech disorders

Abstract. Background. The purpose of the present study is to identify the current state of mental health in preschool
children with speech development disorders. Materials and methods. The experimental framework included theoretical
methods for understanding the research problem, as well as the systematization and analysis of scholarly findings and the
formulation of key conclusions. The empirical research methods were based on the analysis, comparison, and statistical
processing of data; surveys of specialists in preschool education institutions (medical personnel, speech therapists,
psychologists, educators, etc.); and the application of psychological diagnostic techniques. The components of mental
health (socio-emotional, socio-communicative, and socio-motivational) and the strategy for their assessment (diagnostic
parameters, scoring system, and developmental levels) in preschool children with speech development disorders were
determined. Results. The analysis of the research findings indicates insufficient psychological well-being among
children with speech disorders (such as alalia, dyspraxia, dysarthria, and comorbid conditions). Examination of the
socio-emotional component revealed excessive anxiety states leading to fatigue, unfounded fears, behavioral problems,
difficulties concentrating during learning, as well as sleep and appetite disturbances. The socio-communicative component
indicated challenges in interacting with close social environments and the presence of psychological complexes. The socio-
motivational aspect was characterized by an underdeveloped desire to communicate with peers and adults, low motivation
Jor educational activities, and reduced willingness to engage in physical activity. Conclusions. Mental health in early
childhood forms the foundation for the harmonious development of personality. For children with speech impairments,
this domain requires special attention due to its close relationship with emotional state, social adaptation, and cognitive
activity. The experimental data suggest that this group of children encounters difficulties in expressing emotions, needs,
and thoughts, which leads to frustration, social withdrawal, heightened anxiety, lack of motivation to complete tasks,
and avoidance of communication. Professional evaluation of the psycho-emotional state at an early stage of diagnosis
can enable the timely identification of psychopathological signs. Studying mental health will allow pediatricians, speech
therapists, psychologists, and educators to better understand the psycho-emotional needs of children and to implement
effective methods for fostering their mental well-being.

Keywords: mental health; emotions; communication; motivation; children with speech impairments; alalia; dyspra-
xia, dysarthria; comorbid disorders

Introduction

Speech impairments in preschool children constitute a
complex issue that affects not only ability to communicate
but also overall mental health. Social isolation, emotional
instability, and difficulties in self-expression hinder the
child’s psycho-emotional development.

Mental health is defined as a state of psychophysical
equilibrium, the ability of an individual to transform accu-

mulated energy into effective activity; to manage stress and
tension; to maintain physical balance; to direct motivation
toward achieving goals; to promote adequate interpersonal
relationships within the immediate social circle; and to in-
fluence the condition of internal well-being.

In the context of inclusive educational implementation,
the development of mental health in preschool children
with speech impairments requires consideration of certain
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provisions, namely: early identification and prevention of
mental health issues encountered by these children [1—3];
creation of favorable social, economic, and psycho-emo-
tional conditions that ensure each child’s sense of belonging
and comfort regardless of their psychophysical characte-
ristics [4—6]; provision of cognitive and emotional learning
opportunities [7—9]; engagement in physical activity, which
influences mental health and self-regulation [10, 11]; en-
couragement of interaction between children in the social
group and children with various special educational needs
[12]; development of social skills such as the ability to com-
municate, cooperate, and achieve mutual understanding
regardless of individual differences [13, 14]; and support for
family harmony to improve the child’s psychophysical well-
being [9, 15].

According to scholarly perspectives, preschool children
with severe speech impairments experience difficulties in
independent socialization within an inclusive group. In in-
teractions with peers or adults, they predominantly employ
nonverbal means of communication, such as questioning
glances, smiles, tugging at clothing, requesting gestures, and
similar behaviors. Verbal communication arises only when
necessary — mainly during play activities and is characte-
rized by fragmentation and limited functional content [14].

Preschool children with severe speech impairments tend
to experience social isolation and seek solitude. They are
characterized by passivity in communication, showing a
preference for interaction with adults [14]. Speech disorders
hinder full-fledged communication, which consequently
leads to difficulties in expressing emotions, feelings, and
needs; creates challenges in learning and social interaction;
fosters indifference toward social contacts; and promotes
negativism [16—18]. Preschoolers with speech impairments
experience more emotional difficulties than their peers, and
these problems tend to intensify from childhood through
adolescence [19]. Such children are often marked by iner-
tia, lack of initiative, and low motivation for communica-
tion. They are reluctant to participate in conversations and
display irritability when attempts are made to engage them
in group activities. For most of them, reduced motivation
for communication manifests as an inability to maintain
dialogue or to encourage their interlocutor to continue the
exchange [20].

Speech disorders and the consequences for mental
health intersect in childhood. Communication difficul-
ties may mask or exacerbate emotional stress. Insufficient
parenting competence or fragmented attention within the
family environment may place children in a psycho-emo-
tional vacuum [21—23]. According to parents, their chil-
dren’s speech impairments affect the ability to adequately
express distress, anxious statements, and suffering [24, 25].

The systematization of scholarly sources highlights the
importance of early identification of mental health problems
in children with speech impairments. Such an approach en-
ables timely medical, psychological, and pedagogical inter-
ventions, thereby preventing pathological psycho-emotional
consequences in the future. Accordingly, the study of this
issue should be comprehensive, encompassing emotional,
motivational, and speech-related components. Considering
that mental health is the individual’s ability to self-actualize

within society, we have outlined the fundamental diagnos-
tic components — socio-emotional, socio-communicative,
and socio-motivational, which will define the course of the
experimental research.

The purpose of the study is to determine the current
state of mental health in preschool children with speech de-
velopment disorders.

Materials and methods

Design. The experimental study was based on indica-
tors of the current state of the socio-emotional, socio-com-
municative, and socio-motivational components of mental
health in preschool children (aged 4 to 5 years) with speech
development disorders.

Participants. The study included 341 preschool chil-
dren, of whom 59 had speech impairments, namely: dysar-
thria (42.4 %, n = 25), dyspraxia (20.3 %, n = 12), alalia
(23.7 %, n = 14), and comorbid disorders (13.6 %, n = 8),
such as dysarthria with dyspraxia (3.4 %, n = 2), dyspraxia
with verbal auditory agnosia (6.8 %, n = 4), and dyslalia with
verbal auditory agnosia (3.4 %, n = 2). The results obtained
from the study group were compared with the indicators of
children with normotypical development (n = 282).

Instruments and procedure. To examine the current
developmental state of the components of mental health
(socio-emotional, socio-communicative, and socio-moti-
vational), a comprehensive approach was applied, incorpo-
rating an appropriate methodological framework (Table 1)
[12, 26].

According to the scoring system, five levels of mental
health development were identified for each criterion: very
high, high, average, low, and very low.

Results
Socio-emotional component of mental health

The aggregated results of four studies indicated that
children with normotypical development demonstrated
very high (25.2 %, n = 71), high (29.1 %, n = 82), average
(37.9 %, n = 107), and, in some cases, low (7.8 %, n = 22)
levels of development of the socio-emotional component
of mental health. Respondents with speech impairments
showed different indicators, which included high (8.5 %,
n=15), average (52.5 %, n = 31), low (32.2 %, n = 19), and
very low (6.8 %, n = 4) levels (Table 2).

During the assessment of emotional well-being, it was
found that both children with speech impairments and those
with normotypical development preferred warm colors.
However, in the second part of the diagnostic study, respon-
dents with speech impairments experienced significant dif-
ficulties, such as the need for further explanation of the task,
demonstration of sample images of emotions, and the pro-
vision of prompting assistance, including leading questions
during story construction. Considerable challenges arose in
the process of conveying their attitude toward the drawing
they had created: sentences were incomplete, and only ele-
mentary characteristics of the imaginary friend’s emotional
state were expressed, for example: “He is happy”, “He is
smiling”, “This is a smiley face”, “He is delighted”, “Sad”,
“I drew a smiley face. It has eyes, a nose, and a mouth. He
is smiling”.
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The data on the socio-emotional development of pre-
schoolers with speech impairments indicate a generally
neutral attitude toward their peers. Interaction and assis-
tance were situational in nature. In communication with
close acquaintances, they showed no initiative, avoided
answering questions during collaborative activities, or re-

Table 1. Algorithm for the study of mental health

sponded briefly and negatively — “No”, “I don’t know”,
“I can’t”, “I won’t”. Typically, they displayed indifference
toward the emotional states of others, showing neither care
nor interest. In contrast, preschoolers with normotypical
development were proactive in peer groups. Upon seeing a
sad child, they would offer toys or suggest a joint game, and

in preschool children with speech impairments

Component Methodology Evaluation parameters Points
Find a friend Chom;e of colors and depiction of 10
emotional state
Socio-emotional Study of social emotions Assessment of po_smve responses and 10
adequate perception of life events
As.se’ssment Of. a.n_X|ety level apd Consideration of affirmative statements 20
child’s susceptibility to neurosis
Choice in action Selection of group representatives 10
Socio-communicative i il i
Profile of child’s social Affirmative statements 42
development
Speaking (dialogic and monologic
Motivations for speech speech), listening (comprehension of 6
verbal information)
Socio-motivational Social motivation of preschoolers | Logical and reasoned responses of the 12
in inclusive educational settings child to questions
Social motivation Striving for success, mutual assistance, 10
empathy
Total points 120
Table 2. Indicators of the socio-emotional component of preschool children
Speech disorders .
Socio- c bid Normotypical
emotional Level Alalia Dyspraxia | Dysarthria | ~omoro! Total development
disorders
component
% n % n % n % n % n % n
Very high - - - - - - - - - - 28.4 80
Emotional well- ngh - - 1.7 1 5.1 3 - - 6.8 4 30.5 86
being Average 16.9| 10 | 136 | 8 | 339 | 20 | 102 | 6 |746 | 44 | 277 78
Low 6.8 4 5.1 3 3.4 2 34 | 2 | 186 | 11 13.5 38
Very high - - - - - - - - - - 34.0 96
High - - - - - - - - - - 45.4 128
Socio-emotional
development Average 5.1 3 6.8 4 169 | 10 | 34 | 2 | 322 | 19 | 20.6 58
Low 153 9 10.2 6 | 220 | 13 | 68 | 4 | 542 | 32 - -
Very low 3.4 2 3.4 2 3.4 2 3.4 2 |136 | 8 - -
Very high - - - - - - - - - - 4.6 13
. High 3.4 2 3.4 2 3.4 34 | 2 |136| 8 11.7 33
Anxiety
Average 153 9 11.9 7 254 | 15 | 85 5 | 610 36 | 65.2 184
Low 51 3 5.1 3 13.6 8 1.7 1 1254 | 15 18.4 52
Very high - - - - - - - - - - 25.2 71
High 1.7 1 1.7 1 3.4 1.7 1 8.5 5 291 82
Socio-emotional
development Average 119 7 8.5 5 | 254 | 15 | 68 | 4 | 525| 31 | 379 107
Low 8.5 5 6.8 4 13.6 8 3.4 2 1322 19 7.8 22
Very low 1.7 1 1.7 1 1.7 1.7 1 6.8 4 - -
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they would ask adults, “What happened?” or “Why is the
boy/girl upset?”.

It was recorded that the most common manifestation
of anxiety in all preschoolers studied was sleep disturbance.
Most children had difficulty falling asleep and often woke up
during the night. Among children with speech impairments,
learning activities presented additional challenges: they
approached new rules, games, and exercises with distrust;
demonstrated impatience, distress, and resentment; and
reacted strongly to their own mistakes during tasks (crying,
sulking, refusing to communicate, ceasing activity, or deli-
berately isolating themselves).

Socio-communicative component
of mental health

Research on communication skills shows that children
with normotypical development demonstrated the highest
levels of communicative competence, corresponding to very
high (8.2 %, n = 23), high (50.4 %, n = 142), and average
(30.1 %, n = 85) levels. However, 11.3 % (n = 32) of these
children exhibited low scores, indicating social isolation
within the group. Among children with speech impairments,
the socio-communicative component was observed at average
(52.5 %, n=31) and low (47.4 %, n = 28) levels (Table 3).

During the study of interpersonal relationships, it was
found that a certain percentage of individuals with nor-
motypical development demonstrated leadership qualities,
which were absent in children with speech disorders. Pre-
schoolers experienced certain difficulties in establishing so-
cial interaction, which was determined by the specifics of
their personal and social development.

The examination of social behavioral competence and
communication skills as indicators of social maturity in pre-
school-aged children revealed that most children with nor-
motypical development easily established and maintained
interpersonal contacts. For some of them, social interac-
tion was situational in nature, with a preference for inde-
pendent activities or communication with adults. The most

pronounced manifestations of low levels of social behavioral
competence and communication skills were observed in
children with speech disorders. The examined children did
not address adults with questions but only expressed their
everyday needs and desires. Some of them relied exclusively
on nonverbal communication, which required clarifying
questions from the adult.

Socio-motivational component
of mental health

Among children with normotypical development,
very high (28.7 %, n = 81), high (34.7 %, n = 98), average
(32.3%,n=91), and low (4.3 %, n = 12) levels of the socio-
motivational component were observed (Table 4).

As a rule, they were motivated to communicate, easi-
ly established contact with others, constructively resolved
conflict situations, and maintained conversations. Some of
them were shy about expressing their opinions and were not
initiators of discussions.

In preschoolers with speech disorders, high (22.0 %,
n = 13), average (39.0 %, n = 23), low (28.8 %, n = 17),
and very low (10.2 %, n = 6) levels of socio-motivational
development were identified. This indicated a sufficient de-
sire to communicate with close social circles, accompanied
by manifestations of shyness and lack of confidence in their
speech abilities.

Speech motivation was best developed in respondents
with neurotypical development. Most children sought com-
munication both with peers and with adults. Preschoolers
with speech disorders experienced certain difficulties in
speaking (impaired dialogic and monologic speech) and
listening comprehension (failure to understand spoken in-
formation). Some of them were unwilling to communicate,
avoided noisy groups, and preferred to play alone.

The results of social motivation among preschoolers
showed that children with normotypical development had
a positive mood. Respondents with speech disorders had
difficulty coping with separation from their parents (crying,

Table 3. Indicators of the socio-communicative component of preschool children

Speech disorders :
Socio- C e Normotypical
communicative Level Alalia Dyspraxia | Dysarthria | ~omoro! Total development
disorders
component
% n % n % n % n % n % n
Very high - - - - - - - - - - | 163 | 46
Interpersonal High — - - - - - - - - - | 66.0 | 186
interaction with
peers Average 5.1 3 | 51 | 3 | 136 51 | 3 | 288 | 17 | 163 | 46
Low 18.6 11 15.3 9 | 288 | 17 | 8.5 5 712 | 42 1.4 4
Socio-behavioral | High - - - - - - - - - - | 34.8 98
competence and | Aygrage 169 | 10 | 153 | 9 [ 339 | 20 |102| 6 | 763 | 45 | 443 | 125
communication
skills Low 6.8 4 5.1 3 8.5 5 3.4 2 23.7 | 14 | 20.9 59
Very high - - - - - - - - - - 8.2 23
Socio- High - - - |-l =] =] =1]1=1=1-1]0504] 142
communicative
development Average 10.2 10.2 23.7 | 14 | 85 525 | 31 | 30.1 85
Low 13.6 10.2 18.6 | 11 5.1 475 | 28 | 11.3 32
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being capricious), were sensitive during communication
(inadequately reacting in critical situations), and experi-
enced disturbed sleep (frequently waking up, crying, or be-
ing unable to fall asleep).

The study of the influence of motivation on children’s
interaction during joint activities made it possible to de-
termine indicators of motivation for interpersonal interac-
tion. In particular, children with normotypical development
demonstrated greater aspirations for success, mutual assis-
tance, and empathy compared to respondents with speech
disorders.

The overall results of the study reveal an acute mental
health problem in a significant proportion of children with
speech disorders, among whom average (56.0 %, n = 33),
low (23.7 %, n = 14), and very low (5.1 %, n = 3) levels were
identified. Only 15.3 % (n = 9) of them had high indica-
tors. Among respondents with normotypical development,
all levels were observed, but the vast majority had positive
mental health outcomes: very high (20.6 %, n = 58), high
(38.0 %, n = 107), average (34.0 %, n = 96), low (4.6 %,
n=13), and very low (2.8 %, n = 8) (Fig. 1).

Statistical indicators of mental health suggest that ol-
der preschool children with speech disorders (M = SD =
= 88.1 * 48.3) experience significant problems in the
emotional, communicative, and motivational domains
compared to their peers with normotypical development

(M = SD=116.4 % 28.9). The experimental data of respon-
dents with speech disorders (7, ) equal 8.87. The identified
standard error of the difference (SED) is 4.82. The tabular
(t,) value at p = 0.05 corresponds to 2.0. Since the em-
pirical results exceed the tabular values (7, 8.87 > ¢ , 2.0),
the H hypothesis at the 5 % significance level (p = 0.05) is
statistically significant and provides grounds to assert that
there are substantial differences between the studied groups
of preschool children (Table 5).

The obtained indicators suggest that children with
speech disorders are in greatest need of psycho-pedagogical
support to ensure the development of their mental health
and social adaptation in the educational environment.

Discussion

Research in the scientific community confirms the sig-
nificance of the conducted experiment. Early identification
of mental health difficulties in children with speech disor-
ders allows for the proper formation of a corrective interven-
tion trajectory [ 1—3]. It is particularly important to take into
account a number of socio-psychological factors:

— Lack of a positive attitude toward attending preschool
institutions. If a child does not have positive expectations re-
garding upcoming changes, negative emotions may impede
their socialization [4]. Frequently, parents themselves are
anxious about the child attending preschool and transmit

Table 4. Indicators of the socio-motivational component of preschool children

Speech disorders .
Socio- C e Normotypical
motivational Level Alalia Dyspraxia | Dysarthria | —omoro! Total development
disorders
component
% n % n % n % n % n % n
Very high - - - = =] == = | <-]163] 46
High o == = =] =1]<=] =1<=1]39]| s
Speech Average 85 | 5 | 85 | 5 | 220| 13 | 34 | 2 | 424 | 25| 436 | 123
motivation
Low 11.9 7 10.2 6 16.9 | 10 8.5 5 475 | 28 9.2 26
Very low 3.4 2 1.7 1 3.4 2 1.7 1 10.2 6 - -
Very high - | - - = = =] = =] =1=1]270] 76
High 6.8 4 6.8 4 15.3 9 3.4 2 322 | 19 | 43.6 123
Motivation to Average 68 | 4 | 68 | 4 |136| 8 | 34 | 2 | 30518 | 266 | 75
attend preschool
Low 6.8 4 3.4 2 10.2 6 3.4 2 23.7 | 14 2.8 8
Very low 34 2 3.4 2 34 2 3.4 2 13.6 8 - -
Very high - - - - - - - - - - | 43.6 123
High 6.8 4 6.8 4 15.3 9 1.7 1 305 | 18 | 29.4 83
Social motivation | Average 10.2 6 8.5 5 | 18.6 | 11 51 3 | 424 | 25 | 27.0 76
Low 3.4 2 3.4 2 6.8 4 3.4 2 17.0 | 10 - -
Very low 3.4 2 1.7 1 1.7 3.4 2 10.2 6 — —
Very high - - - =] = | = = | =287 st
High 5.1 3 51 3 10.2 6 1.7 1 22.0 | 13 | 34.7 98
§°°'°'m°t"’a“°”a' Average 85 | 5 | 85 | 5 | 186 | 11 | 34 | 2 | 39.0 | 23 | 323 | of
evelopment
Low 6.8 4 5.1 3 10.2 6.8 4 28.8 | 17 4.3 12
Very low 3.4 2 1.7 1 3.4 1.7 1 10.2 6 - -
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this state to the child, provoking reluctance and resistance
to new conditions [15, 17].

— Insufficient development of self-care skills. Parents’
attempts to save time by dressing or feeding the child them-
selves can delay the development of the child’s practical
abilities. Such children often feel helpless and lonely in the
preschool setting, lacking the necessary self-care skills [9].

— Limited experience of interaction with peers. Paren-
tal restrictions on the child’s contact with other children for
safety reasons lead to distrust of others, tension, and anxiety
in the child [7, 13, 18, 19].

— Underdeveloped speech. Children with speech disor-
ders are highly sensitive, which hinders their ability to re-
spond adequately in conflict situations. They tend to with-
draw from the group, avoid communication, and do not
seek to complete verbal tasks [20, 24, 25].

— Inconsistency in daily routines (at home and in pre-
school institutions). Significant differences in the timing
and sequence of daily routines, as well as limited or exces-
sive physical activity create a sense of discomfort in the child
[10, 11, 21, 22].

Joint activities of specialists within a medical-psycholo-
gical-pedagogical support can exert a direct influence on the
psycho-emotional and personal development of preschool
children. The restoration of mental health in children with
speech disorders will enable them to socialize effectively in
the educational environment. This will ensure comfortable
interaction with their immediate surroundings, positively
influence motivation for learning and speech activities, and
foster empathy, communication skills, and the ability to re-
solve problematic situations [3, 4, 7, 14].

Conclusions

A systematic analysis of the research materials allows us
to assert that children with speech disorders, unlike their
peers with normotypical development, experience mental
health problems. Indicators of the socio-emotional compo-
nent point to behavioral instability in these children: unex-
plained mood changes, anxiety caused by fatigue, worries,
or fears of being misunderstood or ridiculed; secondary
cognitive difficulties, such as problems with memory and
attention arising against a background of chronic stress; and
disturbances in sleep and appetite.

Materials from the study of the socio-communicative
component indicate difficulties in joint activities with peers

and adults, as well as manifestations of psychological com-
plexes in the children (shyness, unwillingness to cooperate,
lack of communication skills, fear of receiving disapproval,
etc.).

The study of the socio-motivational component revealed
passivity in children with speech disorders regarding inter-
action with peers and adults; reduced academic motivation
toward learning activities and physical activity; and prob-
lems in interpersonal interactions.

The experimental research made it possible to assess
the adequate state of mental health development in vari-
ous groups of preschool-aged children (with normotypical
development and those with speech disorders — including
alalia, dyspraxia, dysarthria, and comorbid impairments).
These findings enable specialists (pediatricians, speech
therapists, psychologists, and educators) to better under-
stand children’s psycho-emotional problems and to timely
implement effective methods for promoting their mental
health.
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Figure 1. Mental health status among preschool
children

Table 5. Statistical indicators of mental health in preschool children with speech disorders

- Speech disorders .
Empirical . : . Comorbid General Rormotyplical
value Alalia Dyspraxia Dysarthria disorders Indicator development

t. 15.46 6.13 5.09 4.80 8.87
M + SD 63.3 +40.1 78.5+44.5 89.2+454 91.4 + 34.7 88.1 +48.3 116.4 + 28.9
SED 4.84 7.86 8.98 4.61 4.82
p 0.0001 0.0001 0.0001 0.0001 0.0001
t., (p=0.05) 214 217 2.05 2.3 2.0

Notes: t, — empirical indicators calculated according to the formula (Student’s t-criteria); t

p — tabular

indicators within the p = 0.05; SED — standard error of the difference, indicates how well the mean represents
the sample data; M — the average score; SD — standard deviation.
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McuxiyHe 3A0pPOB’S AiTe AOLUKIABHOIO BiKY 3 NOPYLUEHHSIMW MOBAEHHS

Pesiome. AKTyaJbHiCTh. MeTOI0 poOOTH € BU3HAUEHHS Cydac-
HOTO CTaHY TICUXiYHOTO 3I0POB’S MiTei HOLIKIIBHOTO BiKYy 3 ITO-
PYIIEHHSIMA MOBJIEHHEBOTO DPO3BHUTKY. MaTepiaid Ta MeTOIM.
ExcnieprmeHTanbHa 0a3a BKJIOYaga TEOPETUUHI METOIU PO3Y-
MiHHSI TIPOOJIEeMM JOCTIDKEHHSI, a TaKOX CHUCTeMaTu3alilo Ta
aHaJIi3 HayKOBUX BUCHOBKIB i (DOpMYIIOBaHHSI KJIFOYOBUX BUCHO-
BKiB. EMIipn4Hi MeTOAM IPYyHTYBaIMCS Ha aHaJi3i, MOPiBHSHHI i
CTaTUCTUYHII 00poOLIi JaHUX; ONTUTYBaHHI (axiBLIiB 3aKJIa/IiB 10-
IIKUTBHOT OCBITH (MEIUYHMIT TIEPCOHAJ, JIOTOTIEAH, TICUXOJIOTH,
BUXOBATEJIi TOIIO); 3aCTOCYBaHHI MCUXOAIaTHOCTUIHUX METOIMK.
BuzHaueHO KOMITOHEHTH MCUXiYHOTO 310POB’s (COLiaIbHO-eMO-
LiAHWI, COLliaIbHO-KOMYHIKaTMBHUIA Ta COLIiaJIbHO-MOTUBALLili-
HMI) Ta cTpaTerito ix OLiHKM (IiarHOCTUYHI MapaMeTpu, cUcTe-
Ma OIiHIOBaHHS Ta PiBHI PO3BUTKY) Y AiTell TOMIKIIBHOTO BiKY 3
MOPYIICHHSIMU MOBJIEHHEBOTO PO3BHUTKY. Pe3yibTaTH. AHaii3
Pe3yJIbTaTiB CBIAYMTh MPO HENOCTATHIl PiBEHb MCUXOJOTIYHOTO
Osiarornofyyyst B JiTeit i3 mopyieHHsIMU MOBJIEHHSsI (aJiatist, quc-
TpaKcist, u3apTpis, KoMopOinHi cranmn). JocimkeHHs colialb-
HO-EMOLIiITHOro KOMIMOHEHTA BUSIBWIO MiIBULLIEHY TPUBOXKHICTb,
110 00yMOBJIIOE BTOMY, O€3IMTiACTaBHI CTPaxu, MOBEAIHKOBI Mpo-
OsieMu, TPYIHOLII 3 KOHLIEHTpALli€l0 yBaru mijx yac HaBYaHHS, a
TaKOX TIOPYIIEHHS CHY 1 anetuty. CollialbHO-KOMYHIKaTUBHUI
acMeKT BKa3yBaB Ha TPYIHOII Y B3a€EMOIii 3 HAMOIMKIMM COLIi-

aTbHUM OTOYEHHSIM Ta HASIBHICTH TICUXOJIOTIYHUX KOMILIEKCIB.
ConialbHO-MOTUBALIIHUY KOMITOHEHT XapaKTepU3yBaBCsl He-
JIOCTaTHIM Oa’kaHHSIM CITiJIKyBaTUCS 3 OMHOJIITKAMM i TOPOCIM-
MM, HU3bKOIO MOTUBALII€IO 10 HABYAJIbHOI MiSITLHOCTI Ta 3HMXKE-
HOIO TOTOBHICTIO 10 (pi3nuHOi akTUBHOCTI. BUCHOBKHM. [TcuxiuHe
300pOB’SI B paHHBLOMY TUTHHCTBI (POPMY€E OCHOBY TapMOHITHOTO
PO3BUTKY 0COOMCTOCTI. [IJ1s1 miTei i3 mopyleHHSIMU MOBJIEHHS LisT
cepa motpedye 0cobIMBOI yBaru yepes ii TICHUIA 3B’SI30K 3 eMO-
LIITHUM CTaHOM, COIIiaJIbHOIO a/alTalli€l0 Ta Mi3HABAIbHOKI aK-
TUBHICTIO. EXCTIepuMeHTaIbHi JaHi CBimyaTh Mo Te, 10 1isl rpyTma
NiTeil Ma€ TPYAHOIL y BUpakKeHHi eMOIlili, moTped Ta yMOK, 1110
MpU3BOAUTL 10 (pycrpallii, couiaqbHOi i30sLil, MiaABUIIEHOT
TPUBOXHOCTI, BiICYTHOCTi MOTHBAILIii IO BUKOHAHHS 3aBIaHb i
YHUKHEHHs criakyBaHHs. [IpodeciitHa omiHKa IMCUX0eMOLIiTHO-
ro CTaHy Ha PaHHBOMY €Talli JiarHOCTUKU /103BOJISIE CBOEYACHO
BUSIBUTU TICUXOMATOJIOTiUHi O03HaKU. JlOCHiXKEHHSI MCUXiYHOTO
310pOB’S IO3BOJIUT TIe/IiaTpam, JIororeaam, IMCuxojoram i meaa-
roraM Kpaile 3po3yMiTH TICUXOEeMOIIiifHi TOTpedu AiTeit Ta BIIpO-
BaauTU e(hEeKTUBHI METOAU MiATPUMKHU iXHBOTO MCUXOJIOTIYHOTO
Os1arornoayvys.

Ki0490Bi cji0Ba: ncuxiune 310poB’s; emollii; CrinKyBaHHs;
MOTUBALIiST; DiTU 3 TTOPYIIEHHSIMU MOBJICHHS; alajlisi; TUCTIpaK-
cist; IM3apTpist; KOMOPOiAHI po3nanu
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TAY «IHCTUTYT eniaemionorii TQ iHpekuiviHix xopo6 im. A.B. [pomatuescsbkoro HAMH Yikpainun», m. Kuis, YkpaiHa
2XQapKIBCbK HALIIOHQABHMI MEANYHU YHIBEPCUTET, M. XapKiB, YKpQiHQ

Cyy4acHi enianeMioAOriYHi OCOOAUBOCTI KALLAIOKY
TA NPO6AEMHI MUTAHHS BAKUUHOMNPOPIAAKTUKU
uiel inpekuii

Pe3tome. Axmyaavnicmeo. Jns npodinaxmuku Kauwaoky 3acmocogylomsca 6aKyurl 3 YinbHOKAIMUHHUM ma aue-
nronsaprum komnonenmamu. Ilicas nandemii COVID- 19y nuzui kpain cnocmepieaemucs 3p0CMAaHHS 3aX80PH8AHOCMII,
W0 C8IOUUMb NPO 3HUNCCHHS 8AKUUHOKOHMpoabosarocmi. Mema pobomu: oyinumu menoenyii enidemiyHo20 npoyecy
Kauwatoky Ha enobanbHOMy ma peeioHanbHoMY PieHAX [ NPOAHANIZY8aAMU NPUMUHU 3DOCIMAHHS 3aX80PI0GAHOCMI, 30Kpe-
Ma ceped eaxyunosanux ocio. Mamepiaau ma memoou. Ilposedero cucmemamuunuii ananiz nyoaikayii i 36imie iz
sukopucmanuam 6a3 oanux (PubMed, Scopus, Web of Science, Google Scholar) ma dxcepen BOO3, CDC, ECDC. Bu-
84eHO OUHAMIKY 3aX60PHGAHOCMI, eheKMuUBHICMYb 8AKYUHAYIT, picm unadkie ceped WenieHux, pecioHanbHi 0coonu-
socmi enionpouecy, cman po3poooK w000 OMPUMAHHS HOBUX éaKyun. Jlns Yikpainu nopieHwoéanu 3axeoproéanicms 3a
6 mic. 2024 ma 2025 pp. Pesyabmamu. Haiieuwuii npupicm 3axeopioganocmi 3agixcoeano 6 €8poneicbkomy peioni
BOO3 (53,6 % ceimosux eunadkis). B Ykpaini nicas cnanaxy y 2024 p. (7545 eunadkis; 18,4 na 100 muc. nacenenns)
3a 6 mic. 2025 p. 3apeecmposaro 842 eunadku, wo 6 5,8 pasa menute. Ile céiouums npo nosepHeHHs yurKaiyHoCMi iH-
exuii. Oghiyitini nokasnuxku 8 Ykpaini € 3aHudiceHuMU Yepe3 po3PaxyHKUu Ha 0080EHHY KINbKiCMb HACEACHHS, W0 0CO-
61u0 akmyaavHo 6 ymoeax gitinu. linodiacnocmuxa niomeepoxicyemvcs ceponroeithumu 00CAioNceHHAMU ceped 300-
P0B020 HACeneHHs ma nayicHmis i3 mpueanrum Kauinem. Hasenicmo 6ezcumnmomnoi nepcucmenyii Bordetella pertussis
i einodiaeHocmuka mauipecmuux Gopm cmeoporms pU3UKU 015 HEMOBAAM, AKI ue He Oyau imyHizoeani. Bucokuii
8i0comoK x6opux ceped 8aKUUHOBAHUX, OPMYBAHHS AHMUOIOMUKOPE3UCMEHMHUX WMAMIG | 3HUJICeHHs MPUBANOCi
NOCMBAKUYUHAAbHORO IMYHIMmemy akmyanizylome nompe6y y cmeopenHi 6invui egpeKmueHux 8aKuyuH i3 ypaxyeaHHsIm
anmueennoi eionosionocmi 30yonuxa. Bucnoeku. Cnocmepieacmocs 3HudICeHHS 8AKUUHOKOHMPOAbOBAHOCMI MA 3MIHA
enidemionoeiuHux xapaKkmepucmuk Kauaky, ocooauso nicas nandemii COVID-19. B Ykpaini nicas niky ¢ 2024 p.
8i03HaUaembvCcs 3meHuleHHs 3axeopiosanocmi ¢ 2025 p., wo éxasye na yukaiunicms ingexyii. Tinodiaenocmuxa ma
CMamucmutHti BUKpUBAEHHS 3ANUUAIOMbCI AKMYANbHUMU npodaemamu. Bakuyunanvri cmpamezii pisHamvcsa midxc kpa-
inamu. Tpusaroms po3pobKu HOBUX AKYUH 3 YPAXYBAHHAM e80MOUILIHUX 3MiH NAMOEHA.

KiouoBi cinoBa: xawuniok; enidemivna cumyayia; enidemiunuii npoyec; 6aKxyuHonpopitaKkmuKa; 6aKyuHu npomu
kauintoky; Bordetella pertussis

Bctyn

Curyalis, 110 CKJIajJacsl 3 KalIIOKOM Yy CBiTi ITicJist
nanaemii COVID-19, konu 3axBoproBaHicTh noyaja pi3ko
3pOCTaTh, BUKJIMKAE 3aHEMTOKOEHHS SIK y 0araTbOX BUEHUX,
TaK i y mMpakKTUYHUX JiKapiB. [lutaHHs 1mogo piBHSI Bak-
LIMHOKEPOBAHOCTI 11i€l iH(eKIIil mocTaBaiu i paHilie, aje
3apa3 Lg npobjema HaOyBae 1e OUIbIIOI aKTYyaJIbHOCTI 3

HEOOXiAHICTI0O BUHAYEHHSI OCHOBHUMX MPUYUH 3HUKEHHS
ii epexTuBHOCTI. Hi mepeHeceHuii KalllTIOK, Hi BaKIIMHA-
1[is1 TIPOTHU HBOTO, Ha Kajb, He 3a0e3MeuyloTh JOBIYHOIO
3axucty Bin Bordetella pertussis.

HesBaxaroun Ha 1OCTaTHbO BUCOKE OXOIJIEHHS BaKIIU-
Halli€lo Ha riobaabHOMY piBHI (~ 85 %), 3a po3paxyHKO-
BUMU JIaAHMMM, 3aXBOPIOBAHICTh Ha 1110 iH(EKIIil0 OLiHI0-
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I0Th y ~ 24 MJIH BUITIa[KiB Ha piK, a JIETAJbHICTh — IOHAJ
160 000 BunankiB cepen miteir Bikom 10 5 pokis [1]. Box-
Houac 3a BifcyTHOCTI BakuuHaliii y c¢Biti B 2001 p. 6yjio 6
noHazn 1,3 MJIH cMepTeii, MoB’sI3aHUX 3 KallUTIoKoM |2, 3].

Y Kurai Oys0 po3paxoBaHO BUTpaTH, SKUX IOTpeOye
KOXHMI KIHIYHUI BUMAmoK 1€l iH(eKil (po3paxyHK1
craHoM Ha 2022 p.). [I71st bOTO ypaxoByBaIv MPsIMi MEANY-
Hi BUTpaTH Ta BUKOPUCTaHHS MeIUYHMX pecypciB. Cepen-
HS BapTiCTh TIPSIMUX MEIMYHUX BATpaT ctaHoBmia $ 279,33.
IIpoxxuBaHHS B MiCHKUX palioHAaX, YCKJIAAHEHHS, TOCTIITaTi-
3allisg Ta > 3 Bi3WTIB 10 JiKaps 30u1bInyBaan Butpatu. OTpu-
MaHHS 4 103 BaKIIMHU Bill KAlILTIOKY BIUIMBAJIO HA 3MEH-
ILIEHHSI MPSIMUX MEIUYHUX BUTpAT [4]. JKI1I0 B3SITH 10 yBaru
Te, o B Kurai nuiie 3a nepuii 8 mic. 2024 p. Oyso 3apee-
cTpoBaHO 452 396 BUMAIKIB KaIILTIOKY, 30KpeMa 24 JTeTalbHi
[5], To TArap ui€ei xBopodu SK U1 OKPEMOi KpaiHu, TaK i Ha
JIOOAJIBHOMY PiBHi € TOCUTH CYTTEBUM. A KalLTIOK MPOHO-
BXY€E CYMPOBOIKYBATH JIIOJCTBO, HE3BAXKAI0UW HA IPOTHO3U
BOQO3 nanpuxiniii 1990-x pokiB 111010 3HUKEHHSI 3aXBOPIO-
BaHocTi B XXI cTopiuyi 10 MOOJAMHOKMX BUMAIKIB.

CphOrofiHi aKTMBHO OOTOBOPIOIOTHCS MPUYUHU, 1110
CIIPUSIIOTH YTPaTi KAIITIOKOM CTaTyCy BaKIIMHOKEPOBaHOI
iHpexkirii. [lekinbka (pakTopiB MOXYTh IMMOSICHUTH TeHICH-
1110 10 3pOCTaHHS 3aXBOPIOBAHOCTI HA HHOTO, BKJIIOYAIOUU
BIOCKOHAJEHHSI TiaTHOCTUKU, BUKJIMKAHUI 3aCTOCYBaH-
HSIM BaKILIMH aHTUTeHHUI Apeiid y HUPKYI0oI0unxX bakTe-
Ppiii, KOPOTKOYACHICTh 3aXMCTY Y 3B’SI3KY 3 BIPOBAIKEHHIM
anemoNsIpHUX (0e3KJIITUHHUX) BaKIWH TPOTH KAallLTIOKY
(aP) Ta HecrpoMOXHICTb CydacHUX BaKIIMH 3aMo0irTv iH-
dikyBaHHIO Bordetella pertussis i i momanbliii repenaui,
ajie OLTBIIICTh KOMIIEHCATOPHUX ajarnTalliii 30y1HuKa I1e
HaJIeXXUTh BU3HAUUTH [1].

Merta podOTH: OIIIHUTH TEHAEHIIIi eTTiIeMITHOTO TIPO-
11ecy KalllTIOKY Ha IJT00aTbHOMY Ta perioHaTbHOMY PiBHSIX
Ta TIpoaHali3yBaTh MPUUYMHM 3POCTAaHHS 3aXBOPIOBAHOCTI,
30KpeMa i cepel BaKLIMHOBAaHUX, Ha TJIi OaraTopiuHoOl Bak-
LUHOMPOMiTaKTUKMU.

MartepiaAn Ta meToamn

Bysio 3acTOoCOBaHO METOJ CHCTEMATUYHOIO aHajlizy
HayKOBOI JIiTepaTypu Ta erifgeMioyioriuHux 3BiTiB. [HDOp-
MalliifHUI TTOIIYK 34iliCHIOBaBCs B 0a3ax maHmx PubMed,
Scopus, Web of Science, Google Scholar, a Takox Ha odi-
HilfHUX BeOpecypcax BcecBiTHBOI opraHizaiii 0XOpoHM
3nopoB’ss (BOO3), CDC (Centers for Disease Control
and Prevention) Ta ECDC (European Centre for Disease
Prevention and Control). Y mo06ip BKJIIouaaucs ImyoJtikaiiii,
1110 BUCBIT/IIOBaJIM: AMHAMIiKy 3aXBOPIOBAHOCTI Ha KaIILTIOK
3a octaHHi 10 pokiB; aHami3 €(heKTUBHOCTI BaKIIMHOIPO-
(iNTaKTUKKU; BUITAAKKM 3POCTaHHsSI 3aXBOPIOBAHOCTI cepen
BaKIIMHOBAaHUX OCi0; perioHaqbHi OCOOJMBOCTI Iepedi-
ry emimemigyHoro rpoiiecy. Takox Oyjo MpoaHaai3oBaHO
CTaH pO3pOOOK IIONO OTPMMAHHSI HOBUX BaKILMWH IPOTHU
Kanutoky. byso BimibpaHo Ta mpoaHatizoBaHO 57 mKeper,
ony6ikoBaHuX y miepioa 3 1996 mo 2025 poky. 3acTocoBa-
HO METOJY KPUTUIHOTO aHaJli3y JKepes, MOPiBHSIIbLHOTO
aHaJIi3y emiIeMioNoTiYHIX MOKAa3HUKIB, CUHTEe3Y iH(popMa-
il U1 y3araabHeHHSI TPUYMH 3pOCTaHHS 3aXBOPIOBAHOC-
Ti, BKJIIOYHO 3 iIMOBIpHMMM iMyHOJIOTiYHHMMU Ta €IigeMio-
JIOTIYHUMU YMHHUKAMU.

EnigemMiyHy cutyailito 3 KallLTIOKy B YKpaiHi MOpiBHIO-
Baiu 3a 6 mic. 2024 ta 2025 pp. 3a matepianamu Popmu
3BiTHOCTI No 1 «3BiT mIpo okpeMi iHdeKIIil Ta mapa3suTapHi
3axBoproBaHHs» 1Y «lleHTp rpoMancbkoro 3nopoB’st MO3
Ykpainu».

36yAHUKU KQLUAIOKY

30yIHMKOM KalUTIOKY € OakTepist B. pertussis, sika Oyna
BIEpIlie BUALIEHA B YMCTii Kyaerypi B 1906 p. Bordet i
Gengou. Y 1919 p. Bordet 0yB ymocroenuit HooOGeniB-
CBbKOI IIpeMii 3 i3ioorii Ta MEOIUIIMHU 32 CBOIO pOOOTY,
IOB’sI3aHy 3 aHTUMIKPOOHOIO iMYHOJIOTI€0, SIKa BKJIIOUaia
LIMPOKe BUBYEHHS B. pertussis B eTiosorii Kanuioky. OcHo-
BHUMU (paKTOpaMU BipyJI€HTHOCTI B. pertussis € KallUTIOKO-
BUI1 TOKCUH (ptX), TOKCUH aJieHiIaTUUKIa31, HUTKOMO/i0-
Huii remarmotTuHiH (FHA) i reMosi3uH. ATJTIOTUHOTEHU
Ta iHII OUIKW 30BHIIIHBOI MEMOpaHW MalOThb aHTUIE€HHi
BJIACTUBOCTI [6].

Lleit mMikpoopraHi3M iCTOPMYHO OIMCYBaBCS SIK He-
DPYXJIMBUI, OJIHAK HEIaBHO OYyJIO TTOKa3aHo, 110 B. pertussis
MOXe OyTHM pyXOMOIO Ta MaTu [IKTYTUKOBI CTPYKTYpH.
B. pertussis MicTUTb BeChb T€HETUYHHUI Martepiall, HeoO-
XiIHWI OJ19 CMHTe3y Ta (PYHKIIOHYBaHHsS IKTYTUKIB. 3a
JIOTIIOMOTOI0 METOIB TPaHCKPUMNTOMHOTO aHalizy OyJio
1oKa3aHo, 110 1Ii [XKT'YTUKOBI reHu ArepeH1iiioBaHo pe-
TYJII0I0TBCS B Pi3HUX YMOBax pocTy Oakrepii. Sk nabopa-
TOPHO aJalTOBaHi IITaMU, TaK i KJIiHIYHI i30JI9TH MOXYThb
OyTH pyXJIMBUMM, 2 Ha IMTOBEPXHi OAKTePill BUSBUIM JIKTY-
TUKOTIOAIOHI cTpyKTypH. Lle BiiKpuTTSI BUKIIMKae GaraTto
3alUTaHb, 30KpeMa CTOCOBHO MEXaHi3MiB peryJsilii eKc-
npecii reHiB i O1JIKiB JOKTYTUKIB, @ TAKOXK POJIi JLKTYTUKIB SIK
IUIs1 peastizallii MexaHi3My nepenadi B. pertussis, Tak i jist
PpO3BUTKY iH(peKIiifHOTO TIpolecy [7].

BomHouac KIIiHIYHI CHMIITOMM KalLTIOKY MOXKYTh BU-
KIUKaTy ¥ iHmni Buau Bordetella, Taxi sik Bordetella para-
pertussis Ta Bordetella holmesii. Takox cX0oXi CMMOTOMU
MOXYThb cCIHocTepiratucsa Ipu iHdikyBaHHI Mycoplasma
pneumoniae, Chlamydophila pneumoniae, moacbKuM O0OKa-
BipycOM Ta pMHOBipycoM, ajie Habararto piniie, HixX B. per-
tussis, o MOTpebye M epeHIIiHHOI 1iarHOCTUKMU. K moKa-
3a1d TOCJiIXKEeHHs, MpoBeieHi B ATOHii, 3a pe3yabTaTaMu
nosiMmepasHoi JaHutorosoi peakitii (ITJIP) i3 355 Bunankis,
KJTIHIYHO AiarHOCTOBAaHUX SIK KalLTIOK, 94 (26 %) Gyiu 1mo-
3UTUBHUMMU Ha B. pertussis, 4 (1,1 %) — Ha B. parapertussis
ta 2 (0,6 %) — Ha M. pneumoniae; B. holmesii BUSBIEHO He
oyzo [8]. Ha choromti € MoBimoOMIEHHSI, B IKHX HATOJIOIIIY-
€ThCSI Ha 3POCTaHHI poJIi B. parapertussis y 3aXBOPIOBAaHOCTi
Ta HEOOXiMHOCTI pO3BUTKY BaKIIMHONPOMIIaKTUKY iH(peK-
11ii1, BUKJTMKaHUX o0oMa 30yaHUKaMH [9].

Bordetella bronchiseptica, B. holmesii MoXyTb iH(i-
KyBaTU LIMPOKUM CHEKTP CCaBLIB, BKJIIOYHO 3 JIIOAbMHU,
B. pertussis € cieliiyHUM TTaTOreHOM JIIOAUHMU.

BakuuHu ta cTparerii BAKUMHALiT
rMpPoOTU KALLUAKOKY

Ha crorogHi y cBiTi IIMPOKO BUKOPUCTOBYIOTH 2 BUIUN
BaKUMH IIPOTH KAILIIOKY — i3 LUIbHOKIITUHHUM (WP)
abo anemonapHuM (aP) xommonentamu. Bakuwmnm wP
CKJIaJAIOThCS 3 IIJIOTO iHAKTMBOBAHOTO MiKpPOOPTaHi3MYy,
a aP MmicTtaTh okpeMi ouuineHi 6akTepiaabHi 6inku. [1pu
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iMyHizauii wP criocrepiranucs 3HayHi MiclieBi peakilii Ta
OyB pU3MK HEBPOJOTiYHUX CUMIITOMIB (HAIPUKJIaI, CyI10-
MM Ta TiMOTOHIYHI TiMOpeakKTUBHI eMi30a1), TOMdi SIK JJIst
aP kinpkKicTh 1MX HeOakaHUX SBUIL Oyja 3HAYHO MEH-
moto. Tomy B 6iIbIIOCTI KpaiH 3 BUCOKUM PiBHEM JOXOMIY
Hanpukinii 1990-x — Ha mouyatky XXI cromitrs movanun
BUKOPUCTOBYBaTH BakKUMHU aP st BCiX BiKOBUX TpyIl.
Bakuunu wP, gx i paHinie, Impoko BUKOPUCTOBYIOTHCS Y
KpaiHax 3 HU3bKMM i cepenHiM piBHeM moxomy [10], 30kpe-
Ma i B YKpaiHi. 3gaBanocst 6, BUKOpUCTaHHS BakuuH aP
JO3BOJIMJIO 3HAYHO PO3IIMPUTH BiKOBI MEXi pelIUMi€HTIB,
110 TEOPETUYHO IOBMHHO OyJIO O MiABUIIUTU €(PEeKTUB-
HICTb BaKLIMHALIil.

Bakuunu aP mictaTh oguH 260 AeKijibka 3 TAKMX OUYM-
1eHux aHTureHis: ptx, FHA, nepraktun (prn) ta ¢iMOpii
tuniB 2 Ta 3 (fim2 ta fim3). BoHu Binpi3Hs0TLCS He uiie
3a KiJIbKiCTIO aHTUTeHiB (TooTo 1 (ptx), 2 (ptx Ta FHA), 3
(ptx, FHA Ta prn), 5 (ptx, FHA, prn ta fim2 i fim3) kom-
MOHEHTIB) Ta IX KOHIIEHTpALli€l0, ajie i 32 BUPOOHUIUMU
mtaMaMu OakTepiii, MeToJaMMU OYHUILIEHHS Ta JEeTOK-
cukauii (rayrapanpgerin, gopmanbaerin, H,O, Towo),
an’loBaHTaMM Ta KOHCepBaHTaMM (Tiomepcal, (heHOKCi-
eTaHoJ). 3aXUCHY pOJib KOXHOro 3 aP-aHTureHiB moci Bi-
pPOTiTHO HE BCTAaHOBIIEHO [3].

BOO3 3a3nauae, 110 JileH3oBaHi BakiiuHu aP ta wP
MalOTh OJTHAKOBY ITOYATKOBY €(heKTUBHICTb Y 3ari00iraHHi
3aXBOPIOBAHHSM Y MEPILIUI PiK XKUTTS, ajie CIIOCTEPIiraeTh-
cs LIBUJALIE OCNIabJeHHS IMYHITETY i, MOXJIMBO, MEHIIWIA
BIUIMB Ha mepenady 30yaHuka npu aP mopiBHsiHO 3 wP-
BakimHamu [11].

Junckycii om0 HEAOJIKIB Ta mepeBar KOXHOI 3 HHX
TpUBalOThL Oarato pokiB. OCOOJIMBO HAroJOIIYEThCS Ha
TOMY, 1110 BaKIIMHU TIPOTU KAILLTIOKY MoKa3anu cede myxe
e(peKTUBHUMU B OOPOTHOI 3 emigeMisiMu 1Ii€l iH(eKIii, axe
Hee(eKTUBHUMU B KOHTPOJII LIMPKYJIALii 30yIHUKA cepel
JiTeil cTapIIoro BiKy Ta JOPOCIMX, HE 3aroliraloun BU-
HUKHEHHIO MaiOyTHiX crmanaxiB [12]. BrpaTta micasiBak-
LIMHAJBHOTO IMYHITETy, SIKy Oarato OOCJiIHMKIB BBaXKa€
OiJIbII LIBUIKOIO B OCi0, IIEMIeHUX BakliMHaMu aP, i eBo-
JIIOLLisI maToreHy B Oik reHo/(peHoTUMiB, 1110 Jierie yHuKa-
I0Th TICISIBAKIIMHAIBHOTO IMYHITETY, PO3IJISIIAIOTBCS K
OCHOBHI IPUYMHU 3pOCTAaHHS 3aXBOpIOBaHOCTi [13].

3rinHo 3 pexkomeHmauisMu BOO3 BakuumHy MpoTH
nudrepii, npasug Ta kauuttoky (DTP) 3acrocoByoTs st
iMyHi3a11ii TaKuX IpyI HacelaeHHs (Ta0. 1).

BakuuHHMI KallUTIOKOBUIT KOMIIOHEHT 3a3BUYaii BBO-
IUTHCSI B MOENHAHHI 3 AU(TEPiiHMM Ta IMpaBLEBUM aHa-
TOKCMHAMH, ajie 3apa3 iCHYIOTb KOMOiHOBaHi BaKIIMHU 3

Tabnuuys 1. Y3aranbHeHa iHpopmauisi o0 BakunHaLii pisHUX KaTeropiii HaceseHHs 3rigHo
3 pekomeHaauismu BOO3 (aganToBaHo 3a [11])

Karteropis BakuuHauisi/ Bik/iHTepBanu mix MNoumiTka
HaceneHHs peBakuuHauis L enJIeHHAMMU P
I3 6 TMXKHIB XUTTSA i3 iHTEp- AKLwo abo novaTok, abo 3aBepPLUEHHSI NEPBUH-
lMepBUHHA Bak- BasSIOM He MeHLLE HiXX 4 TUXKHi, | HOI BakuuHauii 6yno BigknageHo, BigCyTHi 0o3u
unHauia 3 3 go3 | 3-Tio Jo3y cnif 3aBepLunTy 40 | Crid BBOAUTM MpU NepLUii Harodi 3 iHTepsanom
6 MicC., SKLLO Lie MOXJIMBO He MeHLLIE HiX 4 TVXKHI MiX go3amu
P, . BycTepHa 0o3a NpoTu KalUsoKy pekoMeHaoBaHa
3assuyan y Biuj 12-23 mic. ycTepHa i pot yp A
N : JiTaM BikoM 1—6 poKiB, 6axaHo NPOTAroM 2-ro
Onsa piten monofLue 7 pokis S .
POKY XWUTTA (> 6 MiC. nicns ocTaHHBOI [O3M nep-
MOXHa BMKOPUCTOBYBaTH . o .
. S BMHHOI BakuymHalii). Takuii rpadik mae 3abeane-
PeBakumHauis komb6iHauii DTwP a6o DTaP. o .
v YUTWN 3aXUCT NPOTArOM LLIOHAMEHLLIE 6 POKIB Ans
[ns BakumHauii ocié Bikom > 7 " .
. . KpaiH, sKi BUKOPUCTOBYOTb BakLmnHy wP. [ns
POKiB cnif BUKOPUCTOBYBaTU " .
. KpaiH, sIKi BUKOPUCTOBYIOTb BakLnHy aP, 3axucT
NMLe BakUMHK, Lo MicTaTb aP .
MOX€E 3HAa4YHO 3HU3IUTUCS [0 6 POKIB XUTTS
Oitn FKLLO KypC BakumHaLii 6yno
nepepsaHo, Noro HeobxigHo
BiZHOBUTY 6€3 NOBTOPEHHS
nonepegHix go3d. Oitn Bikom
Bif 1 00 < 7 pOKiB, SiKi paHille
He 6ynn BakUMHOBAaHI, MatoTb
3 NopyLLEHHAM
. oTpyMaTun 3 1031 BaKLMHN 3a
rpadika Bakuu- .
HaLji kaneHgapem 0, 1, 6 mic. Heo6-
XiOHO BBECTW 2 HACTYMHI pe-
BaKLMHYHO4i 1031 3 BUKOpUC-
TaHHAM KOMOIHOBAHMX BaKLMH
npoTu audTepii Ta npasus abo
TDaP 3 iHTEepBanoM He MeHLUE
1 poKy MiXX go3amu
HauioHanbHi nporpamm MOXyTb po3rnsgaTu
1 posa TDaP (y 2-my a6o 3-My | BakLMHaLilo BariTHMX K cTpaTerito, 4oAaTKOBY
BaritHi TpUMeCTpi | 6axaHo He MeHLLe | A0 NIaHoBOI NEPBMHHOI BakUMHAaLii HeMOBNAT
HiXX 3a 15 gHiB A0 3akiH4eHHs | y KpaiHax abo ymoBax BMCOKOi abo 3pocTato-
BariTHOCTI) YOI AUTAYOI 3aXBOPHOBAHOCTI/CMEPTHOCTI Bif,
KaLLSIoKy
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OB IIMPOKKMM CIEKTPOM KOMITOHEHTIB, 30Kpema s
niteil. BoHM MOXyTb TakKoX BKJIOYATU aHTUTEHU MPOTHU
Haemophilus influenzae tany b, rematuty B, iHakTMBO-
BaHy IOJIIOMI€NiTHY BakKUMHY. I peBakUMHALIl TaKoX
BUKOPHCTOBYIOTh BAaKIIMHU, IO MICTSTb 3MEHILEHi 1031
nudTepiitHOTO i MpaBLEBOro aHATOKCHUHIB. Bakiuau aP
JILEH30BaHi TSl BAKOPUCTAHHS 3 6-THXKHEBOTO BiKY TUTH-
HU. PexomeHmoBaHo 3 mo3u Il TIEpBMHHOI BaKIIMHALIIL 3
iHTepBaJIOM He MeHIIe 4 TYKHIB MixK J03aMU, a TaKOX 1 abo
2 peBaknuHauii. OqHaK iCHYIOTh 3HaYHi BiIMiHHOCTI y CXe-
Max y pi3HUX KpaiHaX. MoXJIMBe BUKOPUCTAHHS IJIs IIep-
BUHHOTIO Kypcy 2 IIEIJIEHb i3 HACTYITHOIO peBaKIIMHALIIEIO.

TeHAeHLii 3aXBOPIOBAHOCTI HQ KALLUAIOK

Ha npuknani CIIIA MoxXHa MPOCTEXKUTH, SIK 3MiHIO-
BaJlacsl CUTYyallisl 3 KalllJIIOKOM i3 BIPOBAIKEHHSIM Bak-
LMHauil Ta 10 cborogHi. ¥ XX CTOJITTI KalLIOK OyB OJ1-
Hi€ 3 HAWMOIIMPEHIIINUX TUTSYUX XBOPOO i OCHOBHOIO
npuunHoto autsvoi cMeptHocti B CIIA. ¥V 1940-x pokax
Bim3HavyeHo mmoHazn 200 000 Bumankis 1iel iH@eKIIil mopiu-
Ho. [lIupoke BUKOPUCTaHHS BaKIIMHU TTOYAJIOCS 3 BIPO-
BaKeHHSIM KOoMOiHOBaHOiI BakuymHu DTwP y 1948 p. Bin-
TOMi KiJIBKIiCTb IIIOPiYHMX BUITAIKiB 3MEHILMIACS Ha TIOHA
90 % mopiBHSIHO 3 €MOX0I0 10 BakiuHallii [ 14]. Ae Hagasi
3HMKEHHSI 3aXBOPIOBAHOCTI MOYaIo 3aBaXkaTu YCIIixXy BaK-
LIMHAllil, OCKiJIbKM MOOOIOBAHHS PiIKUX, ajle Ceplo3HUX
no6iuHux edexTiB wWP-BakIMHM Movaay nepeBaxaTu Mo-
0O010BaHHS 11010 caMoi xBopobu [15]. ¥V nonanaemiuHumii
nepion (2010—2019 pp.) Ha Ti BUKOPUCTAHHSI BaKIIMHU
aP miopiyHa KiJabKiCTh BUITaAKiB KallUTIOKY TOpPiBHIOBA-
na 15 609—32 971. Ilicast 3HMKEHHST 3aXBOPIOBAHOCTI Y
2020—2022 pp. no 2116—6124 BumnankiB Ha pik y 2023 Ta

2024 pp. Bindynocs 1i 3poctanHs g0 7063 ta 35 435 Bunan-
KiB BignosigHo. YacTka rocmiranizoBanux y 2024 p. ctaHo-
Bua 4,9 %, mpu bomy Ut fiteit < 6 Mic. Ta 6—11 Mic. meit
MOKa3HUK csraB BignosiagHo 33,4 ta 11,2 %. 10 manieHTiB
oMepJI0, 30kpeMa 6 — BikoM < 6 mic. Cepen miTeil BiKOM
110 6 POKIB i3 BiTOMUM BaKLWHAJIBHUM cTaTtycoM (2945 mi-
Teit) weruteHuMu oy 80,6 %: 1—2 no3u manu 12,9 %, 3 i
6inpme — 67,7 % [16, 17], 10 CBIMYUTH TIPO HETOCTATHIO
eImimeMionoriyHy e(heKTUBHICTh BaKIIMHAIIil.

SKIIO MpOCTEeXXNTU IMHAMIKY 3apeeECTPOBAHOI 3aXBO-
PIOBAHOCTI Ha KalUIOK y cBiTi npotsirom 1980—2023 pp.,
TO TICJIS1 BUPaXXEHOTo ii 3HUXeHHs npoTtsarom 1980-x po-
KiB, TOCTaTHbO cTabiIbHOTO piBHA Y 1992—2019 pp. i3 niepi-
OIMYHUMM KOJIMBAHHSIMU 3a perioHaMu pi3Kuit cnaji cro-
crepiraBcs min yac nmannemii COVID-19 (2020—2022 pp.)
[18]. I3 2023 p. 3axBoploBaHiCTh MMoYaaa 3pOCTaTH, IMOBep-
TalOUKCh A0 JOMAHAEMIYHUX TOKa3HUKIB, a B €Bporneii-
CbKOMY pErioHi 3HaUHO TIEPEeBUILMIIA TTOMEePEHI PiBHI Ta
BUSIBMJIACSI HAMBUIIOIO y cBiTi (87 558 Bumankis, 53,6 %
BiJl 3araJibHOI KiJIbKOCTi 3apeECTPOBAHUX BUTIA/IKIB Y CBITi)
(tabn. 2). Ha 19 kBitHs 2025 p. tinbku y CIIA 3apeectpo-
BaHO Bxe 8485 BUManKiB KaluioKy [19].

3 iH1I0rO OOKY, Tpeda 3a3HAYNTH, 1110 IJIsI KAIILTIOKY Xa-
paKTepHa 3HayHa TilloAiarHOCTUKa, TOMY HaBeleHa IuHa-
MiKa MoKa3sye JIMIIe TeHACHILi10 3aXBOPIOBAHOCTiI Ha HbOTO.
3rigHo 3 oliHOYHMMM po3paxyHkamu BOO3 y 2014 p. y
cBiTi OyJ10 24,1 MITH BUTAAKiB Kanutoky ta 160 700 cmep-
Teil cepel oiTell MoJoalie 5 pokiB [21], IO BXe € Bpaxka-
ourMu Mg pamMy Ha T BakKIMHONPOodiaakTuku. | sKio
paHilie BBaxauocs, 110 MOIIMPEHICTh KAIITIOKY 3a3BUYait
HaliBMIIA cepel MaJleHbKMX JiTeil y KpaiHax, Je piBeHb
BaKUMHAIlii HU3bKUI, TIepeBaXkKHO B KpaiHaX i3 HU3bKUM

Ta6nuus 2. KinbkicTe BUNagKie 3axBoploBaHHS Ha KaLUoK y cBiti, 2010-2023 pp. [20]

Perionn BOO3
Poky AFRO EMRO EURO ’l‘,":ﬁg’ SEARO WPRO Saranom
2010 4929 6286 28 212 31 504 42 826 47 477 161 234
2011 5816 8514 34 436 29719 42 867 52 089 173 441
2012 16 839 14 540 57 539 72328 45 847 43237 250 330
2013 9930 8751 38 263 54 873 37 602 22 690 172109
2014 10 098 2004 53213 46 865 54 953 19 085 186 438
2015 7565 1358 50 591 32116 29813 34 622 156 065
2016 1435 1493 69 937 28 132 43141 30 486 174 624
2017 7082 2012 63 129 29 207 33 976 27 624 163 030
2018 14 001 3528 57 219 23 638 17 532 53 322 169 240
2019 4121 2021 60 402 7761 12 057 63 483 149 845
2020 2 266 665 21903 20 496 12712 11 563 69 605
2021 3326 5695 2939 6709 593 11 140 30 402
2022 4643 1449 6345 3084 9614 38 978 64 313
2023 5207 4089 87 558 7183 12108 47 243 163 388

Mpumitkn: AFRO — AdppukaHcbkuii perioH (African Region); AMRO/PAHO — AmepukaHcbkuii perioH/lMManame-
pUKaHCbKka opraHizauis oxopoHu 340poB’s (Americas Region/Pan American Health Organization); EMRO —
CxigHo-Cepen3emHomopcbkuii perioH (Eastern Mediterranean Region); EURO — €Bponeiicbkuii perioH
(European Region); SEARO — lliBaeHHO-CxigHoa3iricbkuii perioH (South-East Asia Region); WPRO — 3axina-
Ho-TuxookeaHcbkuni perioH (Western Pacific Region).
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piBHEM JI0XO[y, TO 3apa3 JaHi emigHarmIsIay IoKa3yloTh, 1110
KiJIbKiCTh M1Or0 BUITaJKiB 3pOCTAE i B iHIIIMX perioHax CBIiTy
[22]. Ticast KiTbKOX POKiB 0OMEXEeHOI LMPKYJISLii 30y/1-
HUKa KallJTIoKy Y KpaiHax €Bporneiicbkoro Corosy/€EBpo-
NefChbKOI eKOHOMIYHOI 30HU, OCOOJIMBO ITiJ Yac MaHaeMil
COVID-19, y 2023 p. oyno 3apeectpoBano 1mmoHana 25 000
BUIIAJKIB 1€l iHDeKIlil, a 3 ciuHs n0 6epe3Hst 2024 p. —
yxe moHan 32 000. IMomioni tudpu mamm micue y 2016
(41 026) ta 2019 pp. (34 468). Tpeda migKpecaIUTH, 110 TaKa
3aXBOPIOBAHICTh PEECTPYETHCS TPU OXOIICHHI BaKIIMHA-
miero B 2018—2022 pp. Ha piBHi 89,7—93,1 % [23].

3a pe3yabTaTaMU JOCiIXKEeHb, IIPOBEASHUX B AHIJIII Ta
®paH1iii, Moka3zaHo, 110 3a PaXyHOK BIUIMBY 3al00iKHUX
3axofiB moao 3anobiranHsi COVID-19 Bindynocst 3HauHe
3MEHIIEHHSI aMOyJ1aTOpHUX Ta TOCMiTali30BaHUX BUIMAJ-
KiB Kanutoky [24, 25]. ITinkpecatoeThbes, 10 TialrHOCTUKA
KaIILJTIOKY € 3aHMKEHOM0, OCKIIbKY BiH, SIK PaBUJIO, Iepe-
0irae MEHIII TSIXKKO Y TUTITKIB Ta JOPOCIUX, Y SIKUX 3 BIKOM
BiIOYBa€ThCS 3HUXKEHHSI PiBHIB CIEeIM(PIYHOTO iIMYHITETY.

ITpoTsATrOoM OCTAaHHBOTO ACCIATIIIITTS 3apeECTpOBaHa 3a-
XBOPIOBAaHICTh 3HAYHO BapitoBajacs MiX €BPOTICHCHKUMU
KpaiHaMH, 1110, IMOBIpHO, MOB’SI3aHO 3 BiAIMiHHOCTSIMU B
cucTeMax Harsimy, JiarHOCTUYHUX METO/ax Ta MpaBujIax
3BiTHOCTI. X04a 3aXBOPIOBAHICTb Ta CMEPTHICTh, OB’ sI3aHi
3 KallJTIOKOM, € HallBUIIMMM Cepell HEMOBJISIT, € JOKa3u
TOro, 10 A0OpOCi BikoM > 50 poKiB TaKOX MalTh ITiJBU-
MICHUI PU3KMK PO3BUTKY 3aXBOPIOBaHHS [26].

¥ 2023 p. KiNbKicTh MiaTBEPIKEHUX BUMAAKIB B AHTJIIT
nocsiria 858, B Yennci — 163, y Iommanaii — 73. Cepen
JJabopaTOpHO TIATBEP/KEHUX BUIAAKIB B AHIJII y CiuHi
2024 p. GinpuricTe BUNIaAKIB (287) Oyna y moaeit BikoMm 15
poKiB i crapiite, a 161 Bumagok — y gireii Bikom 10—14 po-
KiB, 22 — y miteii BikoM 10 3 mic. [Iporsirom 1 ciuns — 17
oepe3nst 2024 p. B AHrimii Ta Yenbci Oyno 3apeecTpoBaHO
4294 BUnaaKu KalulioKy, 1110 JO3BOJMJIO TIPUITYCTUTH, 11O
1eli pik cTaHe MiKOBMM 111010 1€l iHdekii. Taka cuTyaitis
pO3ropHyJacs Ha TJIi J0CTaTHbO BUCOKUX IMOKA3HUKIB 0X0O-
MJIEHHS 3 103aMK 6-KOMITOHEHTHOI BakLHU 3 aP (B AH-
rii — 93 %, Yeanci — 95 %, Llornannii — 97 %) Ta Bak-
muHarii 58 ta 70 % BariTHUX BigmosinHo B AHIIII Ta Yebci
[27]. Y ®paHuii piBeHb 3axBopioBaHOCTi y 2024 p. oLiHeHO
gk 244 sunagku Ha 100 000 HaceneHHs. Cepen IMalli€HTIB,
BaKIIMHOBAHWX MpUHAMHI 3 mo3amu, 7 % BaKIIMHYyBaJU-
cs1 MeHIe 5 pokiB Tomy. CepeHiil BiK MalLliEHTIB CTAaHOBUB
13 poKiB, HaiOUIBII ypaxkeHOIO ITPYIIOI0 OyJIM IiTH BiKOM
Bin 1 10 6 pokiB [25]. 3 kBiTHs 2024 p. emigeMist KallLTIOKY
TpuBae y MinjsiHail, i cTaHOM Ha KiHellb XKOBTHSI TOI'O POKY
Oys0 3apeectpoBaHo 2215 Bumankis, cepen sikux 30,1 %
(n = 667) ctanoBuu aitu Bikom 10—14 poxkis [28].

B Icnanii, ne DTaP BukopucrtoBytots i3 2000 p., mo
maHaeMii 75 % n1abopaTOpHO TMiITBEPIKEHWX BUITAIKIiB
KalILJTIOKY TIpUIafaiym Ha BikoBy rpyny 0—14 pokiB, mipu-
YoMy HaWOLIbII YpaXKeHUMU B MOPSIIKY 3MEHIIIEHHS OyIu
IiTH BikoM 110 1 poky, nani 5—9, 1—4 i 10—14 pokiB. OnHak
y 2023 p. Ha HaLlioHaJbHOMY piBHi Ta B 2024 p. 11i1 yac cra-
Jaxy y M. Banbsamosini rpymnoio HaitOiIbIIoro pu3uKy cTaam
it 10—14 poxiB, a giTu BikoMm 10 1 poky Ta Bix 1 go 4 po-
KiB cepell 3aXBOPIIMX CTAHOBWIM MEHIIICTh. TaKoX rpyma-
MU pU3UKY Oyiau ocodbu Bikom 5—9, 15—49 pokis. ABTopu
MiIKPeCII0I0Th BaXJIMBICTh MEPerjsany CTpaTeriii BaKIlv-

Hallil Ta PO3MISIAAl0Th MOXKJIMBICTD BBEAECHHS HOJATKOBOI
OycTepHOI 103U ISl ajanTalii 10 MOTOYHOI eMiIeMiuHOl
cuTyatii [29].

B Vkpaini 3apa3 3acTocoByeThcsl WP-BakiuMHa, Xoda
1eruieHHs aP-BaKIIMHOIO MOXYTh OyTH TpOBEACHI 3a KO-
TH 0aThKiB. 3TiAHO 3 HAIIUM TTPOTHO30M, PO3POOJIEHUM
e Ha rovatky 2020 p. (mo maHzeMii i 1o BiliHU), 3aXBO-
pIOBaHICTh Ha Kalntiok 10 2023 p. Morya 3poctu a0 7,06 Ha
100 000 HacemeHHS Ha TJIi pPiBHS OXOIJICHHS BaKLIMHAIII€IO,
110 criocTepiraBcs Ha Toii yac. Hacrpasai Ha T/1i manaemii
COVID-19 (y 2021 p.) Ta BiiicbkoBoi arpecii (2022 p.) 3a-
XBOPIOBAHICTh 3HM3WJIACS 0 HalMEHIIMX MOKa3HUKIB 3a
octaHHi 40 pokiB i craHoBua BignosigHo 0,22 ta 0,08 Ha
100 000 HacenenHs. Y 2023 p. BoHa mepeBUIlMIA PiBEeHb
MOMepeHbOro poKy B 21,5 pasa, JOCSITHYBIIIM IMOKa3HUKA
1,72 1a 100 000, a B 2024 p. yxe Oyna B 10,7 pa3a BUILIOIO,
Hix y 2023 p. (18,4 nHa 100 000, 7545 Bumankis), i HaBiTh
BUIIIO10, HiXX Y 1972 p. [o710BHOIO TpyIow pU3MKy OyJIu
IiTH 1-TO pOKY XUTTS Ta BiKOM 1—4 poKHU, sIKi TTOBUHHI
OyTu 3axuileHi 4 mo3aMuy BakKUMHM 3rimHo 3 Kanenmapem
npo@dilakTMuHUX IIeruieHb (BianosigHo 362,15 ta 114,13
Ha 100 000 miTeii BimmoBimHOIO BiKy). ¥ BiKOBHX IpyIax
5-9, 10—14 ta 15—17 pokiB 3aXBOPIOBAHICTh OyJia TAKOX
Bucokoto (BimnmosimHo 81,83; 89,09 ta 52,25 na 100 000
niteit). Cutyauisi, 0 cKjiajacsi, moTpedye BIPOBAIKEH-
Hg peBakLMHaLii aP-BakKUMHOIO IiTeil y 6 POKIiB XXUTTS
[30, 31]. HacnipaBai HaBeaeHi iHTEHCUMBHI MOKa3HUKU 3a-
XBOPIOBAHOCTI OCTAHHIX POKiB € 3aHMXKEHUMM Y 3B’SI3KY 3
Mirpaili€to Ta 3MEHIIIEHHSIM KiIbKOCTI HaceJleHHs y KpaiHi
ITi[1 9ac mmpoKoMaciTabHoi arpecii. BomHouac po3paxyH-
KU TIPOJIOBXYIOTh MPOBOIUTHUCS Ha Ty KiJIbKiCTh HaceIeH-
H, siKa Oysa B Ykpaini Ha 01.01.2022 p. 3a 6 mic. 2025 p.
B YKpaiHi, 32 oQilliiHUMN HAaHUMM, 3apeeECTpoBaHO 842
BUMNAAKKU KaIIIOKY, 110 B 5,8 pa3a MeHIe, HixK 3a TaKuil
camuii iepion 2024 p. TakuM YMHOM, MiCJIsI BUCOKOTO €1li-
JNIEMIiYHOro MiAiioMy BiZOYBa€TbCsS MPUPOIHE 3HMKEHHS
3aXBOPIOBAHOCTI Ha TJIi MOIEePEeIHbOIO IMpoeHiaeMidyBaH-
HSI Ta BiAMOBiAHO MiABUILEHHS MOMYJISALIAHOTO iMyHITETY.
3a3HaueHe € CBiTUEHHSIM MOBEPHEHHs ISl i€l iHdeKIil
TaKol eIigeMioJIOriYHOI OCOOIMBOCTI, SIK BHpPaXXeHa I1-
KJIIUHICTb.

3pocTaHHS KiJTbKOCTI BUIAIKiB KalLTIOKY, 30KpeMa i
JIeTaJibHUX, crioctepiraetbes i B Kurtai. [1pu perpocriex-
TUBHOMY aHaji3i 21 107 BumaakiB y miif KpaiHi, 3apeecTpo-
BaHux y 2016—2022 pp., moKa3aHo, 1110 OLIbIIICTh MAal[i€H-
TiB Oysa BikoM 10 1 poky (66,43 %). I1pu 1iboMy HalieHTH
11iei BiKOBOI I'pyIM cepel rocIiTaai3oBaHuX 10 BilaiIeH-
Hs iHTeHCUBHOI Tepamnii craHoBuau 86,95 %. 77,85 % i3
HUX OyJIM HEBaKIIMHOBaHi a00 He MOBHICTIO BAaKIIMHOBaHi
[5]. BonHouac oxomieHHs1 BakunHoo DTaP y 2009—2022
pp. 6yno Buine 98 %. ABTOpPU MiAKPECTIOTh, 10 AKOU
ocjabJieHHsT iIMyHIiTeTy 3a paXyHOK BUKOpUCTaHHSI aP-
BaKIMHU OYJIO €IUHOIO MPUINHOIO, JIOTIYHO Oys10 O c1o-
crepiraTu OiibIlIe BUMAAKIB cepes miaTiTKiB. Jlo maHaemii
COVID-19 nHa nigcraBi ceposoTiyHUX Ta KJIIHIYHUX CITO-
CTepeXKeHb MPUITYCKAJIN, 10 3apeECTPOBaHi MOKAa3HUKHA
Kanumioky B Kutai Oynu cyrreBo 3aHmkeHi. CepoJioriu-
HE MOCIiIXEeHHs IMoKa3ajo, 10 HAacIpaBAi Opi€HTOBHUI
piBeHb iH(MiKyBaHHSI Ha OCHOBI CEpOMNpPEeBaJEHTHOCTI
cepen ocibd crapie 15 pokiB 6yB y 25 625 pasiB BUIIUM,
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HIXX 3apeecTpoBaHa 3aXBOPIOBAHICTh. |HIIMM BaXXJIMBUM
eMieMioIoriYHUM (haKTOPOM € OYEBUIAHUU CILIECK 3a-
peecTpoBaHUX BUMankKiB mepen mnaHaemiero COVID-19
(30 027 BunaakiB y 2019 p.), 1110 AOCITHYB PiBHiB, SIKi He
crioctepiranmcs 3 KiHug 1980-x pokis [32, 33]. ¥V Kyuxoy
(Kwurait), ne moctynoBo mnepeinuiu Bigx BakuuHu DTwP
no DTaP, nocsirHyBim piBHst oxoruteHHs 99 %, y 2024 p.
(ciyeHb — KBiT€Hb) CIIOCTEpirajiocsl 3HauHe 3pOCTaHHS
BunankiB KanumoKy (80 Ha 100 000 HacesleHHS ) mepeBax-
HO cepeq AiTell BiKoM 10 9 poKiB 3 aKIIEHTOM Ha BiKOBY
rpyny 5—9 pokiB. Cutyalito y MicTi BU3HAHO KDUTUYHOIO.
AHaMHe3 OyB Bimomuii m1is 86,68 % 3axBopinux. Cepen
Hux 89,32 % manu 4 meruienns; 5,25 % — 3; 2,03 % — 2;
3,39 % — 1 mwermienss. I[pu boMy pu3uK MaHidecranii
Kanutoky 0y y 2,87 i 1,42 pa3a BUIIIMM BiIMOBiTHO IJIst
MEPBUHHOTO Ta MOBHOTO KypcCy iMyHi3alii Jisl TUX, XTO
OTpYMaB CaMOOILIauyBaHi BAKIMHU (4- Ta 5-KOMITOHEHT-
Hi), MOPiBHSIHO 3 TUMM, XTO BaKIIMHYBaBCsI O€3KOLITOBHO
[34]. OcTtanHiii ¢akT npuBepTae 0coOJIMBY yBary Ta Io-
TpeOye 101aTKOBOTO aHali3y.

3a3HavaeThcs, 110 B [HiT JOHenaBHa KallUTIOK HE BBa-
JKaBCsl CEPIO3HOIO MPOOIEMOI0 OXOPOHU 3MOPOB’ST 3aBIIs-
KM iMyHi3anii HeMoBAT. Xouay 2014 ta 2015 pp. KiJIbKiCTh
3apeECTPOBAaHUX BUMAAKIB cTaHOBUJA BimmosimHo 30 732
Ta 31 482. OgHak Ha IHailo mpuramae 3HauHa YacTKa BU-
MajKiB KalulioKy y cBiTi (61m3bK0 26 %). Lle 3ymMOBJeHO
3HIKEHHSIM IMYHITEeTy, HU3bKUM OXOIUIEHHSIM peBaKIIv-
Halli€l0 Ta MOIIMPEHHSIM ITaMiB ptxP3, 1o yxuisitoTbest
BiI mic/sIBaKIIMHAJIBHOI iMyHHOI Binnosigi. opmyBaHHS
PE3UCTEHTHOCTI OO MAaKpOJIIiB IIe OiIblle YCKIIaIHIOE
CUTYallil0, OCKIJTbKU CEJIeKTUBHMI TUCK BILJIMBAE Ha Te-
HETUYHi 3MiHU B. pertussis. HaronouyeTbcsi Ha TOMY, 11O
KUTBKiCTh BUITAIKIiB KAIIUTIOKY B Il KpaiHi HEIOOLIHIOETh-
cs1 yepe3 0e3y1id (haKTopiB, IK-OT 3aJeXKHICTh Bill ITACUBHO-
ro eIigHarjIsaay Ta CKJIaaHICTh miarHocTtuku. Iligkpeciio-
€ThCSI TOCTpPa HEOOXiMHICTh y peBaKLMHALIl MiMIiTKiB Ta
JMOPOCIIMX ISl BUPILLIEHHS IMPOOIeMU 3HMUKEHHSI iIMYHITETY
Ta eBosMtOLIl TamiB [35—37].

3a JaHWMM ipaHCBKUX MOCHIIHUKIB, Cepell MalliEHTIB,
10 MaJjiu Kameb moHan 2 TrskHi (110 ocib), y 6,4 % cepo-
JIOTiYHO OYJI0 MiATBEPIKEHO KAlLTIOK. ABTOPU 3BEPTAIOTh
yBary Ha MOIIMPEHIiCTh KalITIOKY B OCi0, $IKi MaloTh IMO-
CTilfHMI Kalllesb, 6e3 KJIaCMYHUX CUMIITOMIB 11i€l iH(eK-
1t [38].

YV TuxooKeaHCHKOMY PETiOHi TaKOX CIIOCTEepIira€ThCs
TEHICHIIiS 0 3POCTaHHSI aKTUBHOCTI KAlILJTIOKY, 30KpemMa
B ABctpadii (turtaT BikTopis — mitm 10—12 pokiB), HoBomy
IliBnenHomy VYennci (5—14 pokiB), Hogiii 3enanmii (mitu
5—14 pokiB), ®panuy3bkiii [TomiHesii (miti 10 2 poKiB),
Hogiit Kanenonii ta Ha [aBaiicbkux octpoBax [39].

Takum yMHOM, He3BaXkaroyu Ha 6araTopiyHy BaKLIMHO-
npodiTakKTUKY KaILTIOKY i CyTTEBE 3HUXKEHHSI 3aXBOPIOBa-
HOCTI MOPIiBHSIHO 3 IOBAKIMHAJIIBHUM I1€Pi0IOM, TOBOPUTHU
MPO JOCTaTHiil KOHTPOJIb HAJ 1i€l0 iH(EKIiEI TTOKU 110
He MoxHa. Mae Micle TeHIeHIsT iHTeHcudikallii iforo
eMiIeMiYHOTO IIPOolIeCy Ha TJIi BaKIMHOMPOMIIAKTUKHI SIK
B OKpeMMX KpaiHaX, TakK i B IesIKMX perioHax cpiTy. Taka
TEHIEHIIis CTIOCTEPITaETHCS HE3aJIEXKHO Bill BULY BUKOPHC-
TOBYBaHMX BaKIIMH, X04a OiIbII BUPAXKEHO — IIPU 3aCTO-
cyBaHHi aP-BakuuH. | xoua nmeBHuIi 4yac KalllTIOK BBaXKaJll

BaKIIMHOKEPOBAHOIO iH(eKIli€l0, 3apa3 Kpallle OlliHIOBa-
TH HOro BakKUMHOMPO(MiNAKTUKY SIK TaKy, 110 3aroodirae
cMepTHocCTi. Ha cyyacHy enifemMioyoriyHy XxapakTepuCTH-
Ky KallUTIOKY BUpaxkeHo BruinHysaa naHaemis COVID-19,
i yac sIKo1 UPKYJISList B. pertussis pi3ko 3HU3WIACS, 1110
TPU3BEJIO J1I0 3HWXKEHHSI TIPUPOJHOTO TIPOETTiieMiuyBaHHS
HaceJIeHHsI, a B oJaJIbIIIOMy — JI0 iHTeHCcupiKallii IupKy-
JISIIil 30yIHUKA 3 pi3KAM 3POCTaHHSIM 3aXBOPIOBAHOCTI Ha
KallUTIOK Y CBiTi He3aJeXHO Bijl BUAY BUKOPHUCTOBYBaAHUX
BakKUMH. 3a3HaueHe BKa3y€ Ha HEOOXiOTHICTb MOMAIBIINX
IOCIIIKEHb SIK Y HampsIMKY ITiIBUILIEHHS €()eKTUBHOCTI
BaKLIMHOMPOMIIAKTUKH, TaK i MOHITOPMHIY €BOJIOLIIAHUX
3MiH 30yaHUKa 11i€l iHpeKllii, 30KpeMa BiIoBiTIHOCTI Mpo-
TeKTUBHUX aHTUTE€HIB LIMPKYIIOIOUUX B. pertussis i BUKO-
PUCTOBYBaHMX BaKIIMHHUX LLITAMIB.

bescumnTomMHa nepcucteHuis B. pertussis

Ha okpeme 0OGroBopeHHs! 3ac/yroBye iCHyBaHHs 0e3-
CUMIITOMHOI Tiepenadi B. pertussis, sika CIIOCTepiraeTbcs Ha
T BakmuHomnpodinakTuku. OitoguHaMiYHUI aHaJi3 To-
CIIiJOBHOCTEH 30yTHIKA ITOKa3aB OiIbIIe TeHeTUIHE Pi3HO-
MAaHITTs B 3araJIbHIM IMOMYJIsLii OaKTepiit, HizK MOXKHa OyJ10
0 IPUIIYCTUTH, BUXOMSIYU 3i CIIOCTEPEXYyBaHOI KiJIbKOCTi
BUITAJIKiB iH(EeKIIil, 1110 € 3aKOHOMipHICTIO, SIKa OUiKy€EThb-
Cs 32 HasIBHOCTI 0€3CMMMTOMHOI nepenavi. bescumnrom-
Hi BUIAAKWA MOXYTh BIUIMBAaTH Ha OLIHKY €(heKTHUBHOCTI
BaKIIMHAllil 32 pe3yJbTaTaMH BiICYyTHOCTI 3aXBOPIOBAHOCTI
MPOTSITOM TIEBHOTO yacy. 3a TaKMX YMOB BaKIIMHallist 0ci0,
1110 TIepeOyBaloTh Y TICHOMY KOHTAaKTi 3 HEMOBJISITAMU, SIKi
e 3a BikOM He OyJau iMyHi3oBaHi, Moxe OyTH Heedek-
tuBHOIO. lle sBuIle HEOOXiMHO ypaxXxOByBaTH ITiJ Yac PO3-
poOKM moganblioi crparerii BakiuHauii [40]. 3a3HaueHe
CBIiIUNTB, 3 OMHOTO OOKY, IIPO Te, 10 caMe BaKIIMHALIiS 3a-
rmodirae MaHi(peCTHMUM IIpOsBaM XBOpOoOU IIpu iH(piKyBaH-
Hi BaKIIMHOBAaHMX Ta IOAAJBIIOMY IMpPOeIideMidyBaHHIO
Ha MOMYJISILIHOMY PiBHi, 3 iHIIIOTO OOKY, 1110 LM PKYJISLISI
30yIHMKA CYTTPOBOIKYETHCS TPUCKOPEHHSIM OTO €BOJTIO-
LiHMUX 3MiH, 30KpeMa 3a paxyHOK «IIparHeHHs» YHUKHYTU
MicasIBaKIMHAIBHOI iIMyHHOI BiAMOBiai, Ta (opMyBaHHSIM
B. pertussis yxe 3 TaKuMuy 0iOJIOTIYHUMM BIACTUBOCTSIMU,
SIKi 3AaTHI BUKJIMKATW KJIIHIYHI TTPOSIBU, 30KpeEMa i TSXKKi,
B OCi0 Ha TJIi 3HMKEHHSI PiBHIB CrielIM(iYHOTO iMYHITETY.
KpiMm Toro, mpu 6e3cUMIITOMHI1 TIepcUCTeHILiT B. pertussis
caMe TakKi 0coOM 3aJIMIIAIOThCS JKepesaoM 30yIHUKa iH-
dekil, maTpuMyIoun eIiaeMidHIi IIpoLiec IIif JYac CIIo-
pagUYHOI 3aXBOPIOBAHOCTI Ta CIIPUSIOUN HOTr0 iHTeHCH(i-
Kallii Mif yac HUKIIYHUX MigAOoMIB.

BussneHHs1 6e3cMMIITOMHUX OCi0 € CKJIaHUM 3aBJaH-
HSIM, ajJle BOHO Ma€ BUpilllaJbHe 3HAYE€HHS IS pO3YMiH-
Hs1 iIHTEHCUBHOCTI LIMPKYJISILiT B. perfussis Ta BU3HAUEHHS
PM3UKIB MOJAbIIOI TEHAEHLl eMiIeMiYHOro IpOoILECY.
st TakuxX CUTYalliii 30JJ0TMM CTaHAApPTOM TPUBAJIWiA yac
3aJIMIIAN0Cs KYyJIbTUBYBaHHS OakKTepiii 3 HOCOTJIOTKOBUX
Mpo0, OJHAK BOHO MEHII YYTJIMBE Ta MOTpeOye Oisblie
yacy MOpPiBHSIHO 3 MOJIEKYJISIPHOIO JAiarHOCTUKOW0. BomHo-
yac epektuBHicTh [1JIP Moxe 3MeHIIyBaTHCS 32 paXyHOK
00MEXXEHOro TepMiHy KOJOHI3allil 30yIHUKOM BepXHIiX
IVXaJbHUX MUISXiB IIpA 0€3CMMITOMHUX (opMax iHpeK-
mii. JIas Takyux BUITAIKiB TaKOX 3aCTOCOBYIOTH CEpPOJIO-
riudi merogu. Tutpu IgG mo ptx y cupoBaTLi KpOBi BUILIE
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100 MO/mi1 € MapKepoM HElIOJaBHbOIO iH(IKyBaHHS 3a
YMOBM BBEICHHS BaKIIMHU IpUMHAMHI 3a 1 pik 10 3a00py
cupoBatku [41].

Takox, roBopsiuM Mpo 0e3CUMIITOMHI (popMU KallLTIO-
Ky, Tpeba mamM’siTaTu MpO 3HAYHY YacTKy HeliarHOCTOBa-
HUX KJIiHIYHUX BUMAJKIB, 110 TAKOX iHTEHCUBHO BILJINBAE
Ha MOJAJIbLIY €BOIOLI0 30yAHUKA, CIIPUSIIOUU 3POCTAHHIO
OTO TeHETUYHOTO PO3MAITTS.

Xapakrtepuctnka CTaHy iMyHitety
MPOTU KALLUAKOKY B AESIKUX KPAiHaX

AK npupomHuii, TaK i MicaAsIBaKIIMHAIBHUMI IMYHITET
MPOTU KAIIUTIOKY HE € TTIOXXUTTEBUM, TOMY JIIOIMHA MPOTSI -
TOM XHUTTSI MOXKe XBOPIiTH Ha 1110 iH(eKIIilo JeKibKa pa3iB
[10]. He3Baxarouu Ha G6araTopiuHi JOCTiIKEHHS iIMyHiTe-
Ty MPOTHU KAILJIIOKY, LSl Tpo0JieMa MPOIOBXKYE BUBYATHUCS.
3a3HavyawTh, 110 ONTUMAJIbHUN 3aXUCT Bim B. pertussis,
iMOBipHO, € 6aratroakTOpHUM, i3 3aJly4eHHSIM K TYMO-
pajbHUX, TaK i KIITMHHUX peakuiil. [IpuponHa iHdekist
Ta BakLMHallisi WP BUKIMKaIOTh peakilii 3 mepeBaskaHHsIM
T-xmitna-xenmepiB (Th) — ThlTa Thl7, a aP-BakuuHu —
i3 BUpaxeHMM TiepeBaxkaHHsaM Th2. [lpumyckaioTs, 110
B TOH 4ac, SIK aHTHUTijJIa 3a0e3I1eUyIOTh 3aXUCT Bil 3aXBO-
pIOBaHHs, IJIs1 3BUIbHEHHS Big OaKTepiii Ta TPUBAJIOTO
3axXMCTy HeoOXimHi iMyHHi peakilii, ormocepenkoBaHi Thl
ta Th17 [42]. Ha BigMiHY Bia BaKuMHALIil, IPUPOAHA iH-
dexitis y moaeit Ta ekcriepuMeHTalIbHi iHbeK11ii y TBApUuH
BUKJIMKAIOTh CUJIbHI CEKpPEeTOpHi peakuii IgA y Hocororii
Ta snereHsix. [TokasaHo, 1o cekperopHuii IgA Moxe Bimi-
rpaBaTH BaXJIMBY POJIb y KOHTPOJIi KalllToKy. B excriepu-
MEHTI Ha MuIIax iHQiKyBaHHST B. pertussis CynmpoBOIXKY-
Basiocs iHnykuieto T-kiitun mam’ari (Trm), ki Takox
MOXYTb CIIPUSATU 3aXUCTy Bil KOJIOHI3allil 30yTHUKOM
[43]. 3a momomoroio 4 peKOMOIHAHTHUX aHTUTIJI OLliHEe-
HO 3aXMCHY POJIb aHTUTIJ A0 Prn y maToreHesi iH@ekirii.
PenpeseHTatuBHi aHTUTIIA, 1110 3B’SI3YIOTh KOXEH EITiTOII,
3aXUIIAIM MUILIEH Bill eKCTIEPUMEHTAIBHOTO 3apaxkKeHHsI
B. pertussis. CyMilll aHTUTIJI 3 KOXHOI IPYIX €IiTOIiB 3a-
XUIIajga MUALLIEH Bifl JIeTaJbHOL 03U B. pertussis Ta 3HAYHO
3HMDKYBaJla piBHI KOJIOHI3allil JJIereHb MicJis cybieTaibHO-
ro 3apaxxeHHs. KoXHe aHTUTiJIO 3HUXKYBaJIO piBeHb KOJIO-
Hizallii 1ereHb B. pertussis y 100 pa3iB ripu iHAUBITYyab-
HOMY BBe/IeHHi. TakuM 4MHOM, aHTUTiJIA, IO 3B’SA3YIOTh
KiJIbKa emiToMiB prn, 3aXMIlal0Th OPraHi3M Bill KOJOHi3a-
mii 30ymHuKoM [44].

IlicasgBakiIMHAIBHUMN IMYHITET 3HMKYETBCS IIPOTITOM
4—12 pokiB, TOMy BaKIIMHOBaHi HiTH Ta IOPOCJi MOXYTh
nepionnuHo iHGpiKyBaTUCA. Y OesSKUX KpaiHax, HalpuKJiamg
y CIIA ta BenukoOpuTaHii, BakiiMHallis IpoTyu AudTepii,
MpaBlisl Ta KalTIOKY peKOMEH0BaHa Ta/abo BIIPOBALKY-
€ThCS 151 JOPOCIUX, BKIIOUAIOUM ITiJTITKIB i BariTHUX Xi-
HOK. 3riHO 3 pe3yJbTaTaMu AOCTiKeHHSs, B SMOHii yacT-
Ka oci6 i3 IgG no ptx ctanosuia 90 % cepen BiKOBOi rpymu
6—11 wmic. Lleit piBeHb 3HMKYBABCS 3 BiKOM, JOCATHYBIIN
30 % v Bini 5—6 pokiB. OmHaK Hamami 3i 30UTBIIEHHSIM BiKy
BiH 3pOCTaB, 10 CBITYMJIO IIPO IOAAJIbIIE IIPUPOIHE iHpI-
KyBaHHS IIMX OiTei [8].

V ®paniiii Ha migcTaBi po3pobeHoi Moaei OyJIo OLli-
HeHO e(eKTUBHICTh 3MiHU rpadika Kanenmaps merieHb
i3 3 mepBuHHUX 103 aP-BakuuHu y Biui 2, 3 Ta 4 Mmic. Ta

1-i peBakumHaliiy 16—18 mic. Ha 2 mepBUHHI 1031 Y Billi
2 i 4 mic. ta 1-my peBakuuHaiito B 11 mic. [TokazaHo
LIBUIIE 3HMUKEHHS iIMYHITeTYy ITicJIs BaKLMHAIIii 3a HO-
BUM Tpadikom. Uepe3 3 poku micisi BaKIIMHALl PU3UK
PO3BUTKY KalLTOKy OyB y 1,7 pasa BUIIUM s TiTEH,
BaKIIMHOBAaHUX 32 HOBUM TIpacdiKom, TMOPiBHSIHO 3 IO-
nepenHiM. CepenHboreometpruuHi koHueHTpaiii (CI'K)
IgG-anTurin go ptx oynu Ha 50 i 43 % HuXUMMHK Y OiTei
BiKOM 2 Ta 3 pOKHU BiINOBiTHO, BAKIIMHOBAHMUX 32 HOBUM
rpagikoM. 3a JaHMMHU aBTOPiB, KOPOTKOTPHUBAIUI 3a-
XUCT MPU BUKOPUCTAHHI HOBOro rpadika cympoBOIXKY-
BaBCs 3pOCTaHHSIM BUIIAJIKIiB KAIILTIOKY Y AiTeil BIKOM Bif
2 1o 5 pokiB [45].

HocnimxenHs, mpoBeneHi y Kurai cepen miteil Bikom
6—< 18 pokiB, TTOKa3aJu HasBHICTh MO3UTUBHOTO PiBHS
antutin IgG mpotu ptx (> 62,5 MO/Mi, 1o xapakTe-
pU3yBaB HeJaBHO TepeHeceHy iHdekio) y 4,9 % niteit
IIKiTBHOTO BiKy. Y miteit Bikom 6—< 8; 8—< 10; 10—< 12;
12—< 14 ta 14—< 18 poKiB 1eif MOKa3HMUK CTAHOBUB 3,3;
3,8; 4,0; 3,3 Ta 10,8 % BinmoBigHO. ABTOPH TiIKPECITIO-
I0Th, IO IXHi JaHi CBiMYaTh MPO HASIBHY LIUPKYJISIIIIO
30yOIHMKA KalUTIOKY Ta JOCTAaTHIO ITOIIMPEHICTh L€l iH-
dexirii cepen IMiMITKIB i3 MOTEHLIMHUMU HEPO3IMi3Ha-
HUMU JIOKaTi30BaHUMMU a00 LIKiIIbHUMU criajiaxamu [32].
Xoua, MOXJIMBO, 3HaYHa YacTKa iH(pikoBaHUX MOIJa He
MaTHl BUPaXXEHUX CHMIITOMIB XBOpoOHU. Y BimMmoBinb Ha
MOTipUIEHHs emigeMiyHo1 cuTyauii B KuTtai HauioHaib-
HUI KOHCYJIBTaTUBHUIA KOMiTeT 3 iMyHi3auii B 2019 p. mo-
JlaB TIPOTIO3UIIit0 11010 3MiHM Tpadika iMyHi3allil mpoTn
KaIILJTIOKY, a caMe 3aMiHUTU CXeMY BBEJICHHSI BaKLIIMHU Y
Bimi 3, 4, 5 mic. i 18—24 mic. Ha 2, 4, 6 i 18—24 wmic. Ta
noaaTu 5-ty mosy y Bili 4—6 pokiB [46]. JOLiIbHICTh Ta-
KOI MPOITO3MIIl IMiATBEPAXKYETHCI i CEpOJIOTIYHUMU J0-
CIIIKEHHSIMU, TIPOBEACHUMU Cepel IiTeH, i3 BU3BHAYCHHST
IgG nporu ptx. ¥ Bikosiii rpymni 0—6 pokis ix CT'K cra-
HoBwiIa 5,99 MO/MJ Tpu MOKA3HUKY CEPONMO3UTUBHOCTI
> 40 MO/mn Ta HemaBHbOMY iH(piKyBaHHI > 100 MO/mi1.
CI'K 30inpiryBajacss Mpu  MEpBUHHINA  BaKLMHALL
(4—6 wic.) Ta peBakumHaii (18—23 wmic.) i motim Ge3rre-
PEPBHO 3HIKYyBalacs A0 HAWHUKIOIO PiBHS y Billi 6 po-
kiB (3,72 MO/min). CI'K Oyna mMoMmiTHO BMIIOK B THX,
XTO OyB BaKIIMHOBaHWI KOMOIHOBAHOIO BaKIMHOIO iHO-
3¢MHOTO BUPOOHUIITBA MOPiBHIHO 3 KuTalicbkoo DTP. B
oci6 crapie 6 pokiB CI'K ctanoBwia 5,67 MO/MI1, piBeHb
CepOTO3UTUBHOCTI — Juie 6,7 %, a piBeHb HeJJaBHLOTO
iHdikyBaHHs — 1,2 %. PiBeHb cepOTIO3UTUBHOCTI 301Jb-
LIyBaBcsI 3 6 POKiB i 1ocsITHYB miKy B 9 pokis (10,3 %) [47].

Busnauenns piBHsa IgG npotu ptx y miteit y TainmaH-
Ii, 110 HAPOIMJIMCS Bil MaTepiB, BaKIIMHOBAHMX IIiJ Yyac
BariTHOCTI, Ta OTpUMaJM BaKUUHY B 2, 4 Ta 6 Mic., o~
Kazajo, mo cneunudivni IgG oynu > 10 MO/mi (moporo-
BE 3aXMCHE 3HAYeHHs) y Billi 5 Ta 7 mic., aje 3HU3UIUCS
MeHire 10 MO/mn y Biui 13 mic. CI'K IgG npotn FHA
Ta CepelHi TeOMETPUYHI TUTPU HEUTpasi3ylounmx aHTU-
T IPOTH ptX TaKoX Oysiu HKUuMU 3a 10 MO/mn y Bitli
13 mic. [48]. TakuM yHOM, He3BaxKalOUM Ha IIETICHHS
BariTHUX BaklMHOIO aP Ta BakiMHAaIlilO HapOIKEHUX
HUMMU JiTel 3 103aMU LiJTbHOKJIITUHHOT BaKIIMHU, Ha IO~
YaTKy 2-TO POKY XKUTTS IiTU 3aJIUIIAIOTHCS HE3aXUILIEHU -
MU Bi KallLJTIOKY.
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TnTaHHS PO3POOKM HOBUX BAKLMNH
MpOTU KALLUAIOKY

YpaxoBytouu Toii hakT, 1110 Ha JaHWH Yac KalUTIOK BTpa-
ya€e BaKIIMHOKOHTPOJIbOBAHICTh, HE3BaXKalOUM HaBiTh Ha
BHCOKI piBHi OXOIUICHHS LICTJIEHHSIMM B OKpEMHUX KpaiHax,
MOCTaE MUTAHHS TIPO Te, 1O IS epeKTUBHOI Horo mpodi-
JIAKTUKU TIOTPiOHI HOBi BaKIIMHU, SIKi O OTHOYACHO 3aXu-
111aJTY BiJ 3aXBOPIOBaHHS i 3amobirany nepenadi B. pertussis.
PosrmsmaeTbesl KinbKa IOXomiB, 30KpeMa ajbTepHATUBHI
LIJISIXW BBEIEHHSI, SIK-OT Ha3aJbHA iMYyHi3allisl, yI0CKOHa-
JIEHHS1 BaklIMH aP nuissxom nonaBaHHS OilbIIOl KiTbKOCTI
QHTUTEHIB i aJ’IOBAHTIB, 110 CTUMYIIOIOTh T-KIiTHUHMU, i
pO3po0Ka HOBUX BaKLMH, HANPUKIIAJ KMBUX aTeHYiOBa-
Hux. Cepen HUX JMILIE XXKUBA aTeHyloBaHa BaKLIMHA MOKU
OyJia olliHEeHa Ha Oe3MeKy Ta iMyHOTeHHIiCTh Ha JOKJIiHiu-
HUX MOJIEJISIX i TepedyBa€ Ha CTajil MOAaIbIIIOTO BUBUEHHS.
[lepin HixX Oyab-SIKYy 3 [IMX BaKLIMH MOXHa Oy1e BUKOPHUC-
TOBYBATH y JiTeil, HEOOXiHa IIMpOKa OIliHKa Oe3reKu Ta
iMyHOTEHHOCTI Ha IOKJIIHIYHUMX HEOHATAJIbHUX MOJIENSIX i
B peTeJIbHO pO3pO0JEHUX KITIHIYHUX BUTIPOOYBaHHSIX [49].

Mu 3ynuHUMOCS Jullle Ha OCTaHHIX TOBITOMJIEH-
HSIX, IO CTOCYIOThCS 1Ii€l mpobaemMu. OmHMM i3 BapiaHTIB
€ YyIOCKOHaJIeHHs BakKIMH WP 3a paxyHOK 3HMXXEHHS iX
PEAKTOTeHHOCTI IIUISIXOM TeHeTMYHOi Moaudikalrii 1ra-
MiB B. pertussis, siki ipoaykyoTh fim2 i fim3. ¥ reHomu
BaKLIMHHUX IITaMiB OyJM BBEAEHI MyTallil JUIs 3HUXKEHHSI
CUTHaJIbHOT akKTUBHOCTI toll-momioHoro penentopa (TLR)
TLR4 nininy A ninooJiirocaxapuny B. pertussis, yCyHEH-
Hs1 (pepMeHTaTUBHOI (IMyHOCYIIPECUMBHOI) aKTUBHOCTI ptx
Ta JIGPMOHEKPOTMYHOIO TOKCUHY. EKcrepuMeHTanibHi
BakIIMHU WP 3 ag’toBaHTOM i3 TajyHiB, OTpUMaHi 3 TaKMX
Tpuui MoanGikoBaHUX OaKTepiii, MoKa3aau 3HUXEHY ITi-
POTE€HHICTb y KPOJIiB Ta 3HUXKEHY CUCTEMHY TOKCUYHICTb Y
MUIIIEN, 3a0e3Meuyoun MPU 1IbOMY 3aXUCT BiJl KaIUTIOKY,
sK i HemonudikoBaHa BakimHa WP [50].

IIlo cTocyeThbest EPCrEeKTUBYU XUBUX HA3aIbHUX BaK-
1IMH, TO TYT YPaxOBYETbCS TOM (DaKT, 1110, HA BiIMiHY Bif
BaKLMHAallii, MpUpoaHa iH(PeKIisl y Tofeli Ta eKCIepuMeH-
TaJIbHi iH(eKIIiT y TBApUH BUKJIMKAIOTh CUJIbHI CEKPETOPHI
peakuii IgA y Hocorsorwi Ta nereHsix. CekpetopHuii IgA
MOXe BiJirpaBaTh BaXKJIMBY pPOJib Y KOHTPOJIi KalLTIOKY.
KpiM Toro, nociimkeHHs Ha MOJEJSIX MUIIEH MoKa3aiu,
110 MpupoaHa iHdexIliss, Ha BiAMiHYy Bia iMyHizalii cy-
vyacHuMH aP, inaykye pe3umeHTHi Trm, SIKi TaKOX MOXYTb
CTIPUSITU 3aXUCTY BiJl KOJOHi3auii B. pertussis. OCKiIbKY 11i
pe3uaeHTHI Trm € JOBroXuByYMMHU, Tlepen0ayaeThes, 1110
BaKILIMHM, SIKi MOXYTb 1X iHIyKyBaTH, IIOBMHHI 3a0e3Ieuy-
BaTU TpUBaIuUi iMmyHiTeT [43].

OOroBOpPIOIOTHCS BapiaHTU Pi3HUX BUMIIB BaKIIMH, 30-
KpemMa i1 pekoMGiHaHTHMX [48]. ¥V paHIOMi30BaHOMY
KOHTPOJIbOBAHOMY JOCJI’KEHHI MpU BaKIMHALII MiLTiT-
KiB HOBOIO peKOMOiHAaHTHOIO aP-BaKIIMHOIO, 1110 BKJIIOYA€E
pekombOiHaHTHUIA ptx Ta FHA, mopiBHSHO 3 J1illeH30BaHOO
aP-BakIMHOIO, 1110 MICTUTH XiMiYHO JETOKCU(DiIKOBaHUIt
ptx, criocrepiraaucs BUILL TUTPU aHTUTI Ta OiIbIA KiJib-
KicTb crietudiuHux B-kiaituH nam’sti. OnHak aBTopu Ha-
TOJIOIIYIOTh, 1110, He3BaXaloun Ha TaKy BUCOKY €(PeKTUB-
HICTb, MOXJIMBO, BAKLIMHY JOBEIETHCS BBOAUTHU MTOBTOPHO,
paHiuie Ta/abo 3 HOBUMM aj’lOBaHTAMM, 1100 OOCSTTH
ONTUMAJIbHUX pe3yJbTaTiB [51].

JlekinbKa BaKUMH-KaHIWAATIB 3HAXOAUThCS Ha CTamil
TMIOKJIIHIYHOT PO3POOKHM, a NedKi HElIONaBHO 3aBEPILIWIN
BuripodyBaHHs1 ¢a3u [/daszu II. Besukyaum 30BHIlLIHBOT
MeMOpaHu B. pertussis € 6e3neYHUMU Ta e(PEKTUBHUMM JIJIST
3amobiraHHsI KOJIOHi3allii OaKTepisiMU JieTeHb, 1110 TTOKa-
3aHO B €KCMEPUMEHTI Ha iMyHi30BaHMX MHUIlIaX. BakiimHa
Ha 11ill OCHOBI 3axullaja MUIIEH Bifl JlereHeBOI iH(eKIii,
BUKJIMKAHOI IIUPKYIIOIOUNM i30JIITOM i3 mediluToM prn.
Taxka BakuMHa-KaHAMAAT HA OCHOBI 1IMX BE3UKYJ € Tep-
CIEKTUBHOIO LI0J0 MOJ0JIAaHHSI OCHOBHUX HEJIOJIIKiB TeTe-
pimrHix aP-BakimH. Takox sIK repenoBy po3poOKy po3Iiisi-
NaloTh KUBY aTeHyloBaHy BakiinHy BPZE1, sika ycminiHo
MpoMIiIa meplie KJiHiuHe BUIIPOOyBaHHS Ha Joasax [13,
52, 53]. Byno po3po6iieHo HOBY KOMOIHAaIlil0 a1’ toBaHTiB,
1[0 BKJIIOYAIOTh arOHICT BHYTPILTHBOKJIITUHHOTO PELEITO-
pa reHiB iHTepdepony (STING) LP1569 ta aronict TLR2
i3 B. pertussis, SKU{i CUHEPTIYHO iHIYKYE MPOAYKYBaHHS
IFN-B, 1L-12 ta IL-23, a TakoX 103piBaHHS JEHIPUTHUX
kiitTuH. [lapeHTepanbHa iMyHi3allis MUILLIEH eKCIIepUMEeH-
TaJIbHOIO aP-BaKIMHOIO, 1I0 MiCTMJIa KOMOIHAIIiI0 TaKUX
an’roBaHTIB, ctuMmymoBaia BigmoBimi Thl i Thl7 Ta 3a-
Oe3reuyBajia 3aXUCT Bil iH(pIKyBaHHS JereHb B. pertussis.
InTpaHazanbHa iMyHi3allisl Ti€lo X BaKIIMHOIO BUKJIMKAJIa
notyxHi Binnosiai Th17, crietudiuni nas B. pertussis, Ta
Trm, mo cexkperyioTh 1L-17, i 3a0e3neunia BUCOKUI pi-
BEHb 3aXMCTY BiJ Ha3aJbHOI KOJIOHi3allii, a TaKOX Jiere-
HeBoi iHdeKIlii, sikuii 30epiraBcs moHaliMeHie 10 wmic.
[54]. TakoxX 0OroBOPIOETHCS TTEPCIEKTHBA BUKOPUCTAHHS
IMOBHOTO CHHTE3y HEBiTHOBIIOBAHOTO KiHIIEBOTO IMEHTA-
caxapuay 30ymHMKa KalniokKy. KoH’lorar CMHTETUYHOTO
[JIiKaHy 3 TOTYXXHUM iIMYHOTEHHUM HOCieM, OakTepioda-
roM QP, TPU3BOANTH IO OTPUMAaHHS BUCOKMX PiBHIB Ta
TPUBAJIOTO BUPOOJIEHHSI aHTUIJIIKAHOBUX aHTUTLI Kjacy
IgG, 110 BigKpuBa€ IUISIX O PO3POOKM HOBOTO MOKOJIiH-
HS IPOTUKAIILTIOKOBUX BaKIIMH i3 BUCOKOIO aKTUBHICTIO Ta
biocymicHicTio [55].

AHTUTLJIa IPOTHU JIiMOIOJicaXxapyuay MOXYTh 3MEHILIM -
TU MEPCUCTEHLi0 6aKTepiid, X HUPKYJSLi0 Ta mepeaayvy.
OunirocaxapuiHi ¢hparMeHTH 3 JIiNonosicaxapuiay MOXYThb
CTaTy MOTEHUIMHUM IOTIOBHEHHSIM 10 HasiBHUX BaKIIMH Y
BUIJISAAI OUTKOBMX TJIIKOKOH I0TaTiB. BaxkIMBUM KpOKOM y
pO3po0I1Ii LILOTO TUIY BaKIIMHU € BU3HAYEHHST MiHiMaJlb-
HOTO OJIiIrocaxapuaHOro eriTomy, SIKMi po3Mi3HalOTh aH-
TWIiNonoJicaxapuaHi aHTUTiIa TpoTu B. pertussis. Onuca-
HO MOBHUI CHHTE3 OJir0caxapuIiB, 110 MIiCTATh Bif 2 10 5
MOHOCaXapuHUX OJIMHUIIb, SIKi BiAMOBIAAIOTh MIEHTacaxa-
pumaM Ha HEBiZHOBJIIOBAHOMY KiHIIi JIiITOOJirocaxapumy,
Ta IpoIIeC iX po3Ili3HaBaHHS aHTUTIAMU MUILIEH i KpOJIiB,
YTBOPEHVMU Y BiAIOBiAb HA LiIbHOKIITUHHY B. pertussis.
Brnepire 6yno mokasaHo, 1110 KiHIEBUI nUcaxapul, KuUc-
nota o-D-GleNAcp-(1—4)-(2,3-di-NAc)-D-ManAp, €
MiHIMaJbHOIO CTPYKTYpPOIO, Ky PO3Mi3HAIOTh aHTUTINA,
iHmykoBaHi B. pertussis [12]. CyvacHi iHdopmaliitHi Me-
TOAU JTO3BOJISIIOTH MPUCKOPUTH TIPOLIEC PO3POOKU I Olli-
HIOBaHHS ¢(DEKTUBHOCTI KaHAUIATIB y BaKuuHU. OQHi€0
3 TAaKUX CTpATeTiil € IiaXia TaK 3BaHOI 3BOPOTHOI BaKIIM-
HOJIOTi1, SKUIA TOTIOMarae IBUIKO Ta 3 MEHIIIMMU pecyp-
camu ineHTudiKyBaTH OUJIKM 3 HEOOXiTHUMU XapaKTepPUC-
TUKaMU. Y TaKuil CIociO BUBYAIU MpOTeoM B. pertussis i
IMaHTeHOM 3a JIOTIOMOTOIO KiJIbKOX iHCTPYMEHTIB in silico
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3 BUKOPHUCTAaHHSIM IIporpaMHoro 3abesmnedyeHHs Nerve.
TMopiBusinu 234 6inku B. parapertussis, B. bronchiseptica Ta
B. holmessi. Ha xiHueBomy eTamni 0yso BigiopaHo 15 6ii-
KiB 3 IpOTEeOMY i 7 OUIKIB i3 TAaHT€HOMY K KaHAWJaTH Ha
BakLMHY [56].

Ilpu aHamisi TMX BakKIWH, sKi 3apa3 BUKOPHCTOBY-
IOThCSI, Ta TUX, 110 PO3POOJISIOTHCS, HATOJIOIIYETHCS Ha
TOoMy, 10 TemepimHi aP-Bakumuu iHmykyiors IgG- Ta
Th2-Bimmosini, aie MeHII e()eKTUBHI B TeHEpYBaHHI Bim-
nosingeit ThliThl7 ta He 3matHi 3amyckat TRM, sxi mmim-
TPUMYIOTh TOBIOCTPOKOBUI IMyHITEeT Ha OiITHKAX CJIM30-
Boi o6osioHKU. HaBmaku, x1Ba aTeHylioBaHa KallUTIOKOBa
BaKIIMHAa, KallUTIOKOBI BAaKLIMHU 3i 30BHIIIHbOI MEMOpaHU
Be3UKya Ta aP-BakumHuU, 00 cKjaay SIKMX BXOISTb HOBI
an’IoBaHTH, AiHCHO iHAYKYIOTh KJIITUHHI IMyHHI BianmoBimi
B IMXaJbHUX LUISIXaX, OCOOJIMBO TPM JIOCTaBIli iHTpaHa-
3aJbHUM LUIsIXOM. [lornmuGiaeHe po3yMiHHS MeXaHi3MiB
CTIIKOTO 3aXMCHOTO iMyHiTeTy, ocobiauBo poai TRM,
CpUsiTUME po3poOLli KalTIOKOBUX BaKIIMH HACTYTHOTO
MOKOJIiHHS, SIKi He TUIbKM 3aXWIIATUMYTh Bill KallLTIOKY,
aJie i1 3aro0iraTUMyTh KOJIOHI3allil CIM30BMX Ta IIepemadi
B. pertussis |57].

He3sBaxaroun Ha MIMPOKi OOCTIMKEHHS, 3aXMCHA POJIb
AHTUTLI TIPOTU B. pertussis Ta B-KJIiTUH mamM’sgTi 10 LIIbOTO
yacy He MOBHicTIO 3po3yMina. Lli mociimkeHHsI MOBUHHI
MPOJIOBXYBATUCS ISl ONTMMIi3allil He TiTbKM CXEeM BaK-
LIMHAllil, ajie, TOJ0BHE, JUIsl PO3pOoOKHU BaKIMH, 10 OydyTh
MICTUTM TPOTEKTWBHI AHTUTEHW BUCOKOIO PiBHS iMy-
HOTEHHOCTi, 30KpeMa i Ti, 1110 BIUIMBAIOTh Ha IMOAAJIbIIY
TpaHCMicito 30ygHuKa. TakMM YMHOM, XO4Ya BaKIIMHALIis
MPOTH KAIILTIOKY aKTUBHO 3aCTOCOBYETHCS BXKe OJTU3BKO 65
POKiB, TIpo0JieMa He € BUPIIEHOIO, a TOCTIIKEHHS 1010
MOIIYKY IiAXOMiB 10 OTPUMAaHHS OiThII e(peKTUBHUX BaK-
LIMH TIPOJIOBXYIOThCS.

BucHoOBKMU

Ha choromHi cnocrtepira€Tbcsi TeHASHIISI 1IOAO 3HU-
JKEHHSI BaKLMHOKOHTPOJIbOBAHOCTI KAIIIIOKY Ta 3MiHU
iforo emigemiosioriyHux xapakrepuctuk. OcobIMBO BUpa-
KeHi 3MiHM BinOynucs min BrimBoM nanaemii COVID-19,
IO CYIPOBOXYBaJIacsl CITIOYATKY Pi3KUM 3HUKEHHSIM
3aXBOPIOBAHOCTI Y CBiTi 3a paxyHOK BilMOBiIHUX oOMe-
JKYBaJIBHUX 3aXOfiB, sIKi e(heKTUBHO BIUIMHYJIM Ha mepe-
pUBaHHS MeXaHi3My Iepefadi 30yIHMKIB pecIipaTOpHUX
iH(EKIIil Ta CIPUSIIN 3HIDKEHHIO CIIeM(pITHOTO IOy~
LiAHOTO IMYHITETY, a Mi3Hillle — BUPAXKCHUM eIigeMidHUM
MHiTiioMOM 3aXBOPIOBAHOCTI.

B VkpaiHi micasg pi3koro mimiioMy 3aXBOpPIOBaHOCTI Y
2024 p. (7545 BunaakiB) i3 HAWBUILMMMU ii MOKa3HUKAMU
cepen niteid BikoMm 10 1 poky Ta 1—4 poKM CIIOCTEpira€Thb-
cd ii crmaz. 3a 6 mic. 2025 p. 3apeecTpoBaHO 842 BUMagKU
KalUTIoOKY, 1110 B 5,8 pa3za MeH1Ie, Hix 3a TOi caMuii repiof
2024 p. 3a3HaueHe CBIAUYMTh PO BiTHOBJICHHSI BUPAXKEHOI
HUKJIIYHOCTI i€l iHgeKIIii.

limomiarHoCcTMKa KallUTIOKY € IOBCIOAHOIO IIpOOJIe-
Moto. Lle miaTBepKyEeThCS CepONIOTIUHUMM JOCITiIKEHHSI -
MM cepell Pi3HUX BIKOBUX TPYIT SIK 3M0POBOTO HACEJIEeHHS,
TaK i mamieHTiB i3 TpuBaiuM Kanuiem. B Ykpaini mig gac
BiliHM O(iliiiHi iHTEHCUBHI MOKa3HUKM 3aXBOPIOBAHOCTI €
HIDKYMMU Bill (paKTUUHUX 1Ie 1 Y 3B’SI3KY 3 TUM (PaKTOM,

IO iX PO3paxyHKM 3IiMCHIOIOTHCS 3 ypaXyBaHHSIM Hace-
JIEHHS JOBOEHHOTO Yacy.

Crparerii BaKUMHONPOMIIAKTUKU KAILLTIOKY Biapi3-
HSIFOTBhCSI B Pi3HUX KpaiHax 3a BUIOM BHMKOPHUCTOBYBaHUX
BakiuH (WP, aP abo ix koM0iHallist), cTpoKaMu BBEACHHS,
KiJTBKICTIO 7103 TIEPBUHHOTO BaKIIMHAJIBHOTO KOMIUIEKCY (2
9y 3), HAsABHICTIO peBaKIIMHALIii B 6 POKiB XXUTTS Ta iMyHi-
3auii BaritTHuX. [IpogoBXyOThCS AUCKYCIT 11100 HEMOJTiKiB
Ta riepear BakinH WP ta aP, a Takox pociimkeHHs 3 po3-
pOOKM HOBHMX BaKIIMH, SIKi O, KpiM IMyHOJIOTi4HOI e(heK-
TUBHOCTI, MOIJIM BIUIMBATA Ha NPUIIMHEHHS TpaHCMicil
B. pertussis. OKpeMoI0 Ta, IMOBipHO, IIPOBiIAHOIO MPOOJIe-
MOIO € MiHJIMBiCTh 30yTHMKA TIif BIUIMBOM BaKIIMHALLl Ta
HEOOXiMHICTh MOHITOPUHTY BiAMOBIAHOCTI LIMPKYIIOIOUYMX
BapiaHTIiB B. pertussis Ta BAKIIMHHUX IITaMiB.

Konduikr inTepeciB. ABTopy 3asBIISIOTH TIPO BiICYT-
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Current epidemiology of pertussis and problem issues of vaccine prophylaxis of this infection

Abstract. Background. Whole-cell and acellular pertussis vac-
cines are used for the prevention of the disease. Following the
COVID-19 pandemic, an increase in pertussis incidence has been
observed in several countries, indicating a decline in vaccine-
controlled disease management. The purpose was to assess global
and regional trends in the pertussis epidemic process and analyze
the causes of increasing incidence, particularly among vaccinated
individuals. Materials and methods. A systematic review of pub-
lications and reports was conducted using databases (PubMed,
Scopus, Web of Science, Google Scholar) and sources from the
WHO, CDC, and ECDC. The analysis covered incidence trends,
vaccine effectiveness, the rise in cases among vaccinated individu-
als, regional epidemiological patterns, and progress in the develop-
ment of new vaccines. For Ukraine, incidence rates during the first
6 months of 2024 and 2025 were compared. Results. The highest
increase in incidence was recorded in the WHO European Region
(53.6 % of global cases). In Ukraine, following an outbreak in 2024
(7,545 cases; 18.4 per 100,000 population), 842 cases were reported
in the first half of 2025 that is 5.8 times fewer, suggesting a return
to the cyclical nature of the infection. Official incidence rates in

Ukraine are underestimated due to calculations based on the pre-
war population size, which is particularly relevant under wartime
conditions. Underdiagnosis is confirmed by serological studies
among healthy individuals and patients with prolonged cough. As-
ymptomatic persistence of Bordetella pertussis and underdiagnosis
of manifest forms pose significant risks for infants who have not
yet been immunized. A high proportion of cases among vaccinated
individuals, the emergence of antibiotic-resistant strains, and the
waning of post-vaccination immunity underscore the urgent need
for more effective vaccines aligned with the antigenic characteris-
tics of circulating strains. Conclusions. A decline in vaccine-con-
trolled management and changes in the epidemiological features of
pertussis have been observed, particularly following the COVID-19
pandemic. In Ukraine, after a peak in 2024, incidence has de-
creased in 2025, indicating the cyclical nature of the infection.
Underdiagnosis and statistical distortions remain pressing issues.
Vaccination strategies differ across countries, and efforts to develop
new vaccines considering pathogen evolution are ongoing.
Keywords: pertussis; epidemic situation; epidemic process; vac-
cine prophylaxis; pertussis vaccines; Bordetella pertussis
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f[acTpoesodpareanbHa pedPAIOKCHA XBOpPOOa
Y AiTey Ta NiAAITKIB: MYAbTUPAKTOPHA MOAEAb NATOreHesy,

KAiIHIYHI 0COBAUBOCTI, PAKTOPU PUUKY
TA CYYQCHI CTpaTerii BeAeHHS

Pestome. Axmyaavnicmo. Tucmpoesopazeansia pegarokcna xeopoba y dimeii ma nioaimkie € akmyanbHowo npo-
baemor0 nediampuuHoi eacmpoenmeponoeii, w0 xapaKkmepusyemscs 3pOCMAKHAM ii NOWUpeHocmi, 6apiamugHicmio
KAIHIMHUX NPOA6I6 ma OlaeHOCMUYHUMU MPYOHOWAMU, 3YMOBACHUMU GIKOGUMU 0co0Ausocmamu nayienmis. Memoro
pobomu 6yn0 30ilicheHHs 02450y CYHACHUX HAYKO0BUX 00CAI0dCeHb w000 nowupeHocmi ma 0cooaueocmetl KAiHIMHO20
nepebiey 3axeopoeanns y dimeil ma nioaimkie, 6naugy paKmopie pusuky ma 0CHOGHUX NAMOQPIi3i0N0iYHUX MeXaAHI3-
Mi6 Ha [ioeo opmyseants, nioxodie do diaenocmuku ma aikyéanus. Mamepiaau ma memoou. Oz2n50 AimepamypHux
docepen basysascs Ha ananizi pesyavmamie onyoAiKoOBaHUX Yy I0KpUmMomy 00CMyni HayKo8ux 00caiONceHb 3 BUKOPUC-
mauHAm ingopmauiiino-nourykosux cucmem PubMed, Web of Science, Scopus, Google Scholar ma ResearchGate uj00o
eacmpoe3oghaeeanvHoi peghatokcHoi x6opobdu, hakmopie pusuKy ma namo2eHemuHUX Mexamiamis ii popmyeanus, nio-
x00ig do aikysants. Mu pozeasdaru Haykogi docaioxucents, onyoniKkoeawni nepeeajicHo 3a ocmauti 5 pokie. s cmam-
mi 6idibpano 96 naykosux nyosixayiii. Pezyabmamu. Y cmammi euceimaero ingpopmayiro w000 myabmu@akmopHor
npupoou 3axeopro8anHsl, U020 36 13Ky 3 OACUPIHHAM, 0COONUBOCIMAMU XAPUYBAHHS, NCUXOEMOYIIHUMU po3radamu ma
3MIHaMuU MIKpobiomy mpasHoeo mpakmy y nayieumie. Oxpemy yeaey npudineHo cneyugbiui KAiHIYHUX NPOs6ie X60poou,
il cmpaeoxionum ma no3acmpasoxioHum CUMRMOMAM MA CYYACHOMY OiAeHOCIMUYHOMY AA20pUmMYy, wo nepeddauac
pemenvrull 30ip aHamHesy, AHANI3 KAIHIMHUX CUMPIMOMIG | pe3yabmamie UKOPUCIAHHS IHCIMPYMEHMANbHUX Memo0die
docaioxncennsn. PozensHymo akmyanvhi HemeouKkameHmo3Hi ma gapmaxonsoeiuni nioxoou 00 mepanii 3ax60pr8aHHs,
nioKpecieno 8aicausicmo MincOUCYUNAIHAPHO20 NIOX00Y 3 YPAXYBAHHAM NCUXON0IYHO2O0 MA MEMAbOAMHO20 CIamy-
Cy nayieHma ons 3anobieaHHs pO36UMKY YCKAAOHeHb ma nidguwents epekmuenocmi mepanii. Bucnosxu. Ilooanvui
docaiddcenHs Maromos CAPIMOBYBAMUCH HA YIMOUHEHHS POl NOPYUIeHb MIKDOOIOMY, MeMabOAMHUX [ NCUXOeMOYIUHUX
gakmopis y gopmyseanni ma npoepecysanni eacmpoezoghaceanrvHoi pegparokcroi xeopobu y dimeil ma nioaimkie oas
onmumizayii AiKy8anbHux cmpameeiil, 3MeHIeHHs PU3UKIE (POPMYBAHHA YCKAAOHEHb MA NOAINUIEHHS SKOCII JHCUMMS.
KimouoBi ciioBa: odimu; niosimiu; xapuyeanns; 300posuii cnocio scumms; 2acmpoe3ogpaseania pegaiokcHa Xeopo-
0a; 0XCUPIHHS; MPUBOICHICMb, NamozeHe3; 0IaeHOCMUKA,; NIKY8aHHS, 02110

Bctyn

VYHOponoBX OCTaHHIX AECATWIITh Y NUTAYill racTpOEH-
TEPOJIOTii CIIOCTEPIra€ThCs YiTKa TEHAEHIIisT 10 3MillleHHS
neb1oTy 3axBoploBaHb TpaBHOTo TpakTy (TT) y 6ik Mosoa-
LIMX BIKOBUX IPYI Nalli€eHTiB. Bupa3koBa, )KOBUHOKAM siHa
Ta ractpoe3odareanbHa pediokcHa xBopoba (I'EPX),

10 TPAAULINHO PO3MISIAAINCS IIePeBaKHO SK IaTOJIOTis
JIOPOCJIOro BiKy, 3apa3 aedalli JacTillle MiarHOCTYIOThCS
y IpeACTaBHUKIB MeAiaTpUYHOI MOIMYJISLl 31 30iIbIIeH-
HSIM TTOLIMPEHOCTI 1i€l MaToJIOril B Mi/UTITKOBOMY Billi [1,
2]. BkazaHe 3yMOBJICHO TMOEIHAHHSIM HU3KU YMHHUKIB,
30KpeMa TOPMOHAJIBHMX 3MiH Ta MCHXOEMOIiHOI Ja-
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OIIBHOCTI HdiTeil ImyOepTaTHOro BiKYy, ix ypOaHi30BaHOIrO
CIIOCO0Y XUTTS, Ta 3pOCTAaHHSIM PiBHSI CIIOXKMBAHHS BU-
COKOKaJIOPiiiHOI 1Xi 3 HU3bKOIO Xap4yoBoOIo 1iHHicTIO. JlaHi
HayKOBUX IOCJiIXKEHb OCTaHHIX POKiB cBigyaTh, 1110 'EPX
HaJICXKUTh 10 HANTIOIIMPEHIIIUX TTATOJIOTii B aMOyiaTop-
Hilf TaCTPOEHTEPOJIOTIUHI MPaKTUIli Y BCiX BEpPCTB Hace-
JIGHHSI 3 TeHJICHIII€I0 10 3MEHIIIEHHS BiKy MailieHTiB [3] i
BU3HAHA aKTyaJlbHOK MEIMKO-TICUXOCOLIiaJIbHOK IpO-
0JIEMOIO Cy4aCcHOI TaCTPOSHTEPOJIOTII.

Cyuachi nornsgau Ha EPX rpyHTyI0TbCS Ha BU3HAH-
Hi ii gk 6araTo¢akTOpHOro 3aXBOPIOBAHHS, IO CYIIPO-
BOJIKYETHCSI PO3BUTKOM KOMIUIEKCY KJIiHIYHUX CHUMIITO-
MiB, MOB’SI3aHUX i3 PEryJIsIpHUM 3aKUIOM (pedIIOKCOM)
BMICTy LIUTyHKa Ta/a00 nBaHanustunanoi kumku (AITK)
y ctpaBoxin [3]. [Tepedir xBOpoOU Ma€e XpOHIUYHUI peLn-
NUBYIOUMIA XapaKTep i MOXe mporpecyBaTu 3 (popMyBaH-
HSIM HUM3KU TSKKUX YCKJIagHEeHb (BHUpPa30K, KPOBOTEU,
CTPUKTYp OpraHa, crpaBoxony bappetra, 110 acoliloeThb-
csl 3 MiBUILIEHUM PU3UKOM PO3BUTKY aeHOKAPIIMHOMU
CTPaBOXONly B MOMAJIbIIOMY XMTTi). 3aJIeXKHO BiJ HasiB-
HOCTi MOP(QOJIOTIYHUX 3MiH Y IUCTaJIbHOMY Bimmimi cTpa-
Boxony I'EPX ximacudikyioTh K eposiiiHy (epo3iiiHuii
pedmokc-e3odarit) ado HeeposiliHy pedIIOKCHY XBOPO-
oy (HTEPX) [4].

HasgBHicTb KOMOPOiITHMX CTaHIB, TAKMX SIK OKUPiHHS,
TPUBOXHI pO3/Jaau, HYTPUTHUBHI AeDilUTH, MOPYIIEHHS
MikpoGiomy TT, CTBOPIOIOTh AOJATKOBI BUKJIUKU AJISI PO-
3yMiHHSI TIATOTEeHETUYHMX MeEXaHi3MiB (OpMyBaHHS 3a-
xBoproBaHHs. OCTaHHIMM pOKaMM, 30KpeMa ITicJisl aHIe-
mii COVID-19, 3pocrae yBara HayKOBIIiB 0 3’SICyBaHHS
poJti TIcuXocoliaibHUX (PaKTOPiB, 110 MOXKYTh MOIYJTIOBA-
1 nepebir FEPX y mamieHTIB pi3HMX BiKOBUX I'pYII, a came
IiTe#l Ta MiIUTITKIB, i HETaATUBHO BIUIMBATH Ha IXHE CIIpUIi-
HATTS CUMIITOMIB Ta BiIIOBinb Ha Teparriio [5].

Mera: 3miiiCHUTH OIJISAA CydaCHMX HAyKOBMX JOCITi-
JKeHb 11010 IOLIMPEHOCTI i 0COOJMBOCTEN KJIIHIYHOTO
nepebiry 'EPX y nmiTeit Ta mimmiTKiB, BIUIMBY (paKTOpPiB
PU3UKY i OCHOBHMX MaTO(}i3i0g0riyHUX MEeXaHi3MiB Ha ii
(opMyBaHHS Ta Cy4aCHMX MiIXOIiB NO NiarHOCTUKH i Ji-
KyBaHHS 3aXBOPIOBaHHSI.

MartepiaAu Ta meToAmn

Orisiz TiTepaTypHUX pKepes1 6a3yBaBcsl Ha aHai3i pe-
3yJIbTaTiB OMYOIiIKOBAaHUX Y BIIKPUTOMY JTIOCTYITi HAYKOBUX
IOCIIIKEHb 3 BUKOPUCTAHHIM iH(OPMAIliifTHO-IIOIITYy-
koBux cucteM PubMed, Web of Science, Scopus, Google
Scholar ta ResearchGate mono 'EPX y miTeii Ta miajiTKiB,
(hakTOpiB pU3MKY Ta MAaTOTeHETUUYHMUX MEXaHi3MiB (hopMy-
BaHHS 3aXBOPIOBaHHSI, MOT0O AiarHOCTUKHU Ta MiAXOMAiB A0
JIiKyBaHHSI. MU po3rjisnaju HayKoBi JOCIIKEHHS, Omy-
OJIiKOBaHi IepeBaKHO 3a OCTaHHi S pokiB. 1 naHoi cTaT-
Ti OyJ10 BinibpaHo 96 HayKOBUX ITyOITiKaIii.

PesyAbTaTtn
EniaemionoriyHi ocobaneocTi TEPX y AUTS4OMY
TA NMiANITKOBOMY Bili, iT BUTOKU TQ pakTOpPU
PU3NKY POPMYBAHHS

IlommpeHicTh 3axBOproBaHHS, KIIiHIYHA MOJXIMOpPd-
HICTh, IIMPOKUM CIIEKTP CKapI, pU3UK PO3BUTKY TSKKUX
YCKJIaIHEHb i MoTpeda B JOBrOTPUBAIOMY JiKyBaHHI Ialli-

eHTiB Bu3HavaloTh 'EPX 5K oqHYy 3 K11040BUX HO30JIOTiH,
110 MOTpeOye MiABUILEHOI YBark KIiHIiLKMCTIB [6]. OmHak
TOYHI emigeMionoriyHi aaHi mono 'EPX y nutauiii mo-
MyJISiLii 3aIMIIAI0ThCSl HEIOCTATHHO BU3HAYEHUMMU 4Yepes3
BiIMiHHOCTI y iarHOCTUYHUX KPUTEPisIX Ta BIKOBUX OCO-
OJIMBOCTSX KJIIHIYHOI KApTUHU, a TAKOX TEeBHI OOMEXKeH-
HS$1 3aCTOCYBaHHS HU3KM iHBa3UBHUX METO/IiB iarHOCTUKHU
[7]. BBaxkaeTbcst, mo 6au3bko 60 % HaceleHHs ILIaHe-
TU MalOTh CUMIITOMU ractpoe3odareasbHOTO pedioKcy
(F'EP) npuHaiimMHi oguH pa3 Ha pik, 20—30 % — oauH pa3
Ha TvkneHb [8]. BomHouac, 3a JaHMMM MeTaaHai3y, yac-
tota BusiBieHHs nposBiB [EPX y miteii Bikom Bin 1,5 10 18
pokiB Bapitoe Bin 0 10 38 %, y 25 % BuIaaKiB TaKi MposiBU
BimOyBaloThCs Xoua 6 oquH pa3 Ha Micspb [9]. D. Kesavelu
et al. (2025) BigMivaloTh 3pOCTaHHS y MiJIITKiB 4aCTOTU
I'EPX mo 20 %, 1110 € ChiBCTaBHUM 3 MOKAa3HUKAMU IO-
IIMPEHOCTI 3aXBOPIOBaHHS y gopociux [10].

s mikapsi BaXJIMBO pO3YyMiTH BUTOKM Ta BiKOBi 0CO-
6mBOCTI (hopMyBaHHS i TIPOSIBIB peIIIOKCY, OCKIJIBKU Y
JIiTeI TIepIIoro poKy XUTTS CriocTepiraeTbes diziosoriu-
Huit 'EP, axkuii mepemyciM TparuisiETbCS MiCIIs IIpUioMy
ixi [7] i MuHae B Mipy HO3piBaHHS HEPBOBO-M SI30BUX
crpyktyp TT. 'EP 3a3Buuaii moB’si3aHUil i3 MUHYILINM,
HE 3aJeXXHUM BiJl KOBTaHHS pO3CIabJIeHHSIM HUXXHBO-
ro crpaBoxigHoro c¢ginkrepa (HCC), BHacaigzok siKoro
HUTYHKOBUI/IIITYHKOBO-KUIIIKOBUI BMICT TOTpAruisie y
crpaBoxin. Y HopMi poscnabiaenHs HCC BinOyBaeTbcs
Mmicasi KOBTaHHSI a00 TMEPBUHHOI MEPUCTAIBbTUKUA CTpa-
Boxoay. OmHaK TakoX MOXe BimOyBaTHMCSI THUMYacoBe
po3cinabiennas HCC, sskomy He mepeaye KOBTaHHS, IO
MPU3BOAUTH 10 (DOPMYBAHHS MATOJIOTIYHOTO pedTIOKCY.
BoHOo Moxe cTUMyIOBaTUCS IMiIBUILEHHSIM BHYTPIlll-
HbOCTPABOXiTHOTO TUCKY BHACHiIOK TUIavy, PO3TSATHEHHS
LIJTYHKA Ta PeCIipaTOPHUX 3aXBOPIOBAaHb i YACTO CIOCTE-
piraetbcs y rnepeayacHO HapoXKEHUX HEMOBJISIT 3 recra-
LiliHOrO BiKy 28 TUKHiB [11].

JliTi € 0CO0JIMBOIO KaTeropi€lo HaceJeHHsI 11010 MMO-
BipHOCTi (hbOpMyBaHHSI Ta BUCOKOI YACTOTHU MOIIMPEHOCTI
I'EP. Lle, 30kpema, 3yMOBJICHO iX BIKOBUMU aHATOMO-(i-
3i0JIONIYHUMU OCOOIMBOCTSIMU: HEIOCTATHIM PO3BUTKOM
kyta [Nica Ta yepeBHoi yactuuu HCC i iforo ToHycy, Bij-
HOCHO KOPOTIIIOK JOBXWHOK CTPABOXOMIY i MOPYIIEHHS -
MU riepucTtansTuku [12, 13]. Ockinbku BCi HeMoOBIsIiTa y
CTaHi CITOKOI0 MarTh Hkumnii Tonyc HCC, HaBiTh SIKIIIO
BiH (PYHKIIOHYE HaJIEXKHMM YMHOM, IMOTPiOEH BiIHOCHO
HEBEJIMKUUN JTOMATKOBUN TUCK YyCEpenMHi IUIyHKa, 1100
COPUYMHUTHU BiIKpUTTS 1LIi€i aHATOMIUHOI CTPYKTypH [14].
36inbieHHs Tucky Ha HCC Moxxe OyTu Ipu 3aCcToi BMiCTy
TT, HanMipHOMY PO3IIMPEHHI LUIyHKA Ta IMiABUILIEHOMY
BHYTPillITHbOYEPEBHOMY TUCKY [15].

OKpiM 1LIbOTO, MaIOThb 3HAYEHHSI i OCOOJMBOCTI Xap-
YyBaHHSI MaJleHbKOI TUTUHU, a caMe MPUIOM IXi pigkoi
KOHCUCTEHIIii Ta ii BiTHOCHO BEJWKHUI 00’€M TOPiBHSIHO
3 pO3MipOM Tijla Ta IIJIYHKA MaJlioKa, 110 BUKJIMKAE ITifI-
BUIIIEHHSI TUCKY B OpraHi Ta MOXe CTIpUsITH (hOpMyBaHHIO
I'EP. JIo TOro X mpoTSIroMm Iepiinx 6 MicsiiB XUTTS TiTH
OLIBIIICTD Yacy nepedyBaloTh y JIeXKauoMy ITOJIOKEHHI, 1110
TaKoX MPU3BOAUTH 0 MEHII e(heKTUBHOTO OYHUILIEHHS
BepxHix BimminiB TT Bim i Bel1mkoro o6’eMy 3a BiICyT-
HOCTi e(peKTUBHOI 1ii cvau TsoKiHHs [11].
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bescyMHiBHO, XapakTep XapuyBaHHsI BIUIMBA€ Ha BU-
HUKHeHHs1 narojorivuHoro I'EP i HaBiTh Ha ¢opMyBaH-
Hs 3axBopioBaHHd [16]. ¥V miTeil, SKMX TOAyIOTh IPYAIIO,
imoBipHicTb po3BUTKY ['EPX Huxkua, HiX y OiTeid, IKUX
roaylTh MoOJOYHOIMO cymimmo [13]. ¥V pociimkeHHi
Z.Y. Vanessa et al. (2022) aBTOpuM MpPOAEMOHCTPYBAJIH,
1110 HeMOBJISITA, SIKUX Y Billi 3 TMXKHIB BUTOIOBYBAJIM BU-
KJIIOYHO TPYAHUM MOJIOKOM, Maju HUXYY HMOBIpHICTb
po3Butky 'EPX y mepmmit pik XXWTTS 3a BiZCYTHOCTI
CTAaTUCTUYHO 3HAYYIIOI Pi3HUI MiX pi3HUMHU cIIocoba-
MU TIPUPOJAHOTO BUTOAOBYBAHHS (FOAYBaHHS 3LIIXKEHUM
TPYIHUM MOJIOKOM UM KOMOIHOBaHE TOJYBaHHS TPYIJIIO0
Ta 3UiIKeHUM TpyaHuM MoJiokoMm) [17]. Takox aBTO-
pPM BiIMivaloTh, 110 XapuyBaHHSI MaTepi I yac JakTarlii
BIUIMBAE Ha 3[0POB’sl HEMOBJISATH Yepe3 SIKiCTh IPyIHOTO
MOJIOKA, & OTXE, 1€ CTOCYEThCS i HMOBIPHOCTI PO3BUTKY
I'EPX y HEMOBJIAT.

3a maHWMU JliTepaTypu, perypritallisi, Y1 3puryBaHHSI
(HeHaCUJIbHUIIbKE TTOBEPHEHHST MOJIOKA a00 1ILJTYHKOBOTO
BMICTY 10 CTPaBOXO[Y, TJIOTKM Ta pOTa), CIIOCTEPIra€ThCs
monHs B 50 % BCiX HEMOBJIAT i MPOSIBISIETHCS Y BUTIISIII
BOJIOTHX BiIpM>KOK ITiCJIsI TOAYBaHHS. Y Mipy 3pOCTaHHS Ta
PO3BUTKY HEMOBJISAT Y HUX 3a3BUYAll 3MEHIIYETHCS KiJib-
kicte BunankiB I'EP [14]. Haii6inbiia iioro yacrora crio-
crepiraethes y Billi Bix 2 1o 6 micaiiB (MMOBipHO, Yepe3
30i/IbIlIEHHST 00’€MY TXi TIpU KOXXKHOMY T'OJYBaHHi), cTae
MakcHManbHOO (TTpubau3Ho 50 %) cepen HEMOBIIAT VY Billi
4 MicsI1iB, a micst 7 MiCsILIiB XKUTTSI TOUMHAE 3HUKYBATUCS
i cepen miteii Bikom 1 pik ctaHoBuTh Jaumie 5—10 % [11].
Bapro 3azHauuTH, 1110 NpakTU4HO Yy BCix Bunaakax [EPy
HEMOBJISIT MUHA€E TpupogHuM nursixoMm [9]. Lleit ctan 1mmo-
JIMIIYETHCST 3 BIKOM Micisi (i3iosorivHOrO MOMOBXEHHS
CTPaBOXO/LY, CITOKMBAHHS TBEPIIOI iKi Ta 3SMEHIIIEHHST TUM -
yacoBoro po3ciadnenss HCC [14, 18].

Pedmiokc, mo Buknukae yckinagHeHHs1, T00to 'EPX,
3yCTPIiYa€eThCsl Yy MalIOKiB HabaraTo piniie, HiXK y IiTei
CTapIIOro BiKy, 0COOIMBO IMiIJIiTKiB. AKIIO yacTe 3pury-
BaHHS MiCJIsd TOAyBaHHS Ta iHII CUMMOTOMM 30epiraroTb-
cs1 260 TIPOrpecyroTh, HEOOXiMHO BUKJIIOYATU Yy TUTUHU
HasgBHicTh matosnoriyHoro ['EP i, Bimmosimno, TI'EPX.
Tomy BaxknuBo, 1100 JliKapi, CTUKAIOUUCH i3 po3jagaMu,
MOB’SI3aHUMU 3 PEIIFOKCOM, MOTJIM Bilpi3HUTH JiTEH, SIKi
xBopioTh Ha 'EPX i gkum HeoOXigHe Mmomalbllle CIIoCTe-
peXeHHSsI Ta JIIKyBaHHSI, Bifl AiTeil, y IKUX HasIBHUIA JIUIIIe
dizionoriunmit I'EP, mo yacTo BUK/IMKAE TeBHi miarHOC-
TUYHI TPYIHOILI Y KJIiHIYHINi nmpakTtuii [19].

Ha croromni € HemocTaTHbO iH(OpMaLii 10I0 MO0-
mupeHocTi TEPX y HEMOBAT, OCKiIbKY 3aXBOPIOBAHHS
y 1iii BiKOBiil rpymni Baxko miarHoctyBaTu [14]. Ilpote
MoBipHicTh po3BuTKY 'EPX € BiporinHo Oinbloio cepen
rnepeqyacHO HapOKEHUX JITel Ta HEMOBJIST 3 MEBHUMU
CYMYTHIMU 3aXBOPIOBAHHSIMM, 1110 HEraTUBHO BIUIMBAIOTh
caMe Ha CTpaBOXil, HEpBOBY cUCTeMy abo JiereHi. BusHa-
YEHO KiJlbKa MeniaTpUYyHUX TPYIl BUCOKOTO PU3UKY 11010
dopmyBanHsi EPX. 3okpema, 11e niTk 3 HEBPOJIOTIYHUM
nediunToM, MEBHUMU TEHETUYHUMU pO3JIafaMU, aTpesi-
€10 CTPABOXOAY, KOB3HOIO KiCTOIO CTPaBOXiTHOTO OTBOPY
niapparmu (KK COJl), mpobiaeMamMu 3 JIeT€HSIMU, BKIIIO-
Yal4Yu MYKOBICIIMIO03, aJepri€lo Ha OiJIOK KOPOB’STYOro
mouoka [11, 20]. ¥V Takoi kaTeropii aiTeii HabaraTo BHUILa

MOIIMpPeHicTh TsKKoro nepediry 'EPX i y Hux yacrine,
HiX y 3I0pOBMX 3a iHIIMMU ITapaMeTpaMu MaJllOKiB, pO3-
BUBAIOThCS yCKJIamHEeHHs [15].

Ha ¢opmyBanHst TEPX neBHUM UMHOM BILIMBA€E CTaH
3mopoB’s MaTepi [21], crmocib mostoriB [22], a TaKOX IIpu-
oM aHTUOIOTHKIB Y PaHHbOMY MUTMHCTBI Ta YMHHUKU
HaBKOJIMIITHBOTO cepenoBuina [23]. Tak, y cBoemy nocii-
mxenHi H.G. Dahlen et al. (2018) moka3anu, 110 I10JIOTH
LIJISIXOM K€CapeBOro PO3TUHY Ta NepeOdyBaHHS Y BiIiIeH-
Hi IHTEHCHUBHOI Tepallili HOBOHAPOMXKEHNX KOPEIIOIOTh i3
migBuieHUM pu3nkom po3BuTtky 'EP/TEPX y HeMoBIIAT,
iMOBIpHO 4Yepe3 MOpPYyIIeHHS CTAaHOBJAEHHS Mikpooiomy TT
[24]. do Toro x y po6orti M. Curien-Chotard et al. (2020)
JIBOMa KJII04oBUMMU (pakTopamu pusuky (PP) Oynu Bu3Ha-
yeHi cimeiiHuii aHamHe3 ['EP Ta nmacuBHe KypiHHs [25].

Y 6inpll cTapmiMx BEpCTB AUTSIYOrO HACEJIEHHS BU-
sIBJIEHa TeHAEepHa Pi3HMIS II0A0 YacTOTU (DOpMYBaHHS
3axBoptoBaHHs1. PesynbraTu nmocnimkernHs E. Visnes et al.
(2024) meMOHCTPYIOTh HMKYMIT pu3uK po3BUTKY ['EPX
Y XJIOMYMKIiB MOPIiBHSHO 3 miBuyaTkamu. BomHouac HasB-
HICTh TIOTIOHOITAJIHHS Ta OXUPIiHHS Y MiIUTITKIB BipoTi-
HO 30iJbliIye pu3KuK ¢OpMyBaHHS 3aXBoploBaHHs [26]. Ha
nymMky S.M. Fernandez-Gonzalez et al. (2024), y mimmit-
KiB 4acToTa epo3iliHUX ypaxkeHb CTPaBOXOAY BHIIA, HiX
y OiTeil iHIIMX BiKOBUX TpyMH, 110, MMOBIpHO, IMOB’sI3aHO
3 TPUBAJIICTIO HEANEKBATHO KOHTPOJILOBAHOI KMCJIOTHOI
arpecii [27].

Cnoci6 >XuTrsa Ta Xap4oBi BIAUBU

PesynbraTu nociimkeHb OCTaHHIX POKiB CBiT4aTh, 1110
3poctaHHs dactotu (18—22 %) BUSIBJIEHHS CUMIITOMIB
I'EPX BimMiueHe y mianiTKiB y Biuti 13—17 pokiB, 0co011BO
Ha TJIi HeMOTPUMaHHS 30POBOTO CITOCOOY XKUTTs. Bka3za-
HE CTOCYETHCS BUCOKOT YACTOTH CITOKMBAHHS MiITITKAMKA
dactdyny, ix HemocTtaTHbOI izMuHOI aKTUBHOCTI (DA),
HEBMiHHS yIpPaB/ISITU CTpecaMU Ta IiABUILEHOI TPUBOXK-
HocTi [11]. Jani MeTaaHai3dy DiATBEpAWUIN, 1110 HaliBUILIA
4yacTOTa BUMAIKiB 3aXBOPIOBAHHS B IIyOepTaTHOMY Mepio-
Jli KOpEJIIoE 3 HU3KOIO MOBEAiHKOBUX 3MiH, 30KpeMa 3J10-
BXMBAaHHAM YJIbTPaoOpOOIEHOI0 1X€l0, Ta30BaHUMU CO-
JIONKUMM HAMOSIMU, HEpEryJsipHUMU TpuiiomMaMu iXi Ta
YaCcTUMU TIPOITyCKaMU CHiTaHKiB [28].

I'EPX Takox acouiloeThcst 3 HepocTaTHboo DA, sika
XapakTepHa JUIsl cydacHMX mitiTkiB [29]. Tpuase mnepe-
OyBaHHSI y CHUASYOMY ITOJIOKCHHi, HaaMipHE BUKOPHC-
TaHHS TaIXeTiB, BIACYTHICTh peryasapHUX (Pi3UUYHUX Ha-
BaHTaXXeHb MOTiPIIYIOTh MEPUCTANLTUKY 11, crnpusioun
3aTpUMIIi eBaKyallil IIUIYHKOBOI'O BMICTY, Ta MiABUIIYIOTh
PM3UK PO3BUTKY i 30epekeHHs pedaokcy [30].

KirouoBy posib y 3HmkeHHi ToHycy HCC takox Bimi-
rpae i xapakTep XapuyBaHHs Malli€HTa 3 MepeBaKaHHSIM
BHUCOKOKaJIOPiiAHOI, XKUPHOI, CMaxK€HOiI Ta COJIOAKOI 1Xi,
IO CTUMYJIIOE KUCJIOTOMPOIYKIIiIO Ta IMiIBUIIYE YACTOTY
Tpan3utopHux penakcaiiit HCC [31, 32]. CnoxxuBaHHS
HEIOCTaTHBOI KiJIbKOCTi KJIITKOBUHU JTOAATKOBO 3HMXKYE
MoropHy dyHkitito TT. Y ny6maikauii S. Sadafi et al. (2024)
IIPOJEMOHCTPOBAHUI TIPSIMUMA 3B’SI30K MiX BiICYTHICTIO
BianoBinHOI Biky A, HU3BKMM CIHOXWBAHHIM KIIITKO-
BUHHU, HAIMipHOIO KaJOPiMHICTIO MiETU 3 IMiABUILIEHUM
pusukom po3Butky 'EPX [29]. Heznoposi 3Buuku xapuy-
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BaHHS TaKOX IMOCUJIIOIOTh CUMIITOMM pedIIIoKCy y niTeit 3
OXXMPIiHHSIM 3a paXyHOK MPUIOMY BEIMKOI KiJIbKOCTI 1Xi
32 KOPOTKUI MTPOMiXKOK Yacy, 110 MOXKe TepeBaHTaXyBaTU
aKOMOJaliifHy 3MaTHICTb LIIJTYHKA Ta 3011bIIUTA Y HbOMY
BHYTPIIIHBOTIPOCBITHU M TUCK [8]. OKpiM 11bOTO, BUCOKUIA
innekc macu tina (IMT), BXUBaHHSI aJIKOTOJIIO Ta TIO-
TIOHOTAJIIHHS TaKOX MPU3BOMASTH 10 3POCTAHHSI PUBUKY
dopmyBanns FTEPX [9].

3rigHo 3 pe3yabraTaMu 6araToleHTPOBOTO JOCTIMKEeH-
Ha M. Xie et al. (2024), mamientu 3 IMT > 30 kr/m? Mmanu
cumnrtomu I'EPX BiporimHo 9yacriiie, HixX IiTH 3 HOpMaJlb-
Holo Mmacoro Tina [33]. [Ipu upoMy y miTeit 3 OXUpPIHHIM
IMT nonan 95-ro NepuUeHTUIIO ACOLIIOETHCS 3 CUMIITO-
Mamu ['EPX i3 yacrororo Bix 13 go 38 % [34]. Lli BucHO-
BKU y3TOJIKYIOTHCS 3i 30ibIIEHHSIM T0Ka3iB, SKi MigKpec-
JIIOIOTh 3HAYYIIWI BIUIMB HE3JI0POBOTO CIIOCOOY XUTTS Ta
noBeniHky Ha opmyBaHHst [EPX [35].

3B’s130K Mix oxupiHHsAM Ta 'EPX He MoxHa irHo-
pyBatu B ob6roBopeHHi ®OP po3BUTKY 3axXBOpIOBaHHS.
CriocTepira€Tbcsl CTaTUCTUIHO BipoOTigHa acolialis Mix
HasgBHIicTIO HagMipHOi Macu Tiza (HMT) abo oxupiHHsS
y ILOJITKIB i pU3UKOM PO3BUTKY KIIHIYHMX CUMIITOMiB
TEPX [26]. OueBunHa Ttakox 3aynexHictb Mix 'EPX ta
MeTabOoIiYHO acollili0BaHOIO XHNPOBOIO XBOPOOOIO IMeUiH-
ku (MAXKXII), o miarBepmaxeHa pe3yjJbTaTaMy AEKilb-
KOX KOTOPTHUX JOCIiIKeHb [36, 37].

Y 1pboMy TUIaHi 3HAQUYHUI HEraTMBHUI BIUJIMB Maja
nanaemiss COVID-19 i nop’si3aHi 3 Hew 3MiHU CIIOCOOY
KUTTS (3MeHIeHHst DA, 30ibIlIeHHST TPUBAJIOCTI Mepe-
OyBaHHSI BIOMa, XapyoBa JIe30praHisailisi), 110 CTBOPWJIN
epeayMOBH TS MOTEHIIITHOTO 3pocTaHHsa yactott HMT
i cumniromiB TEPX cepen miteil, omHaK cucTeMaTn30Ba-
Hi TaHi 3 UHOTO MPUBOAY ITOKM 110 0OMexkeHi. BogHouac
paHOOMi30BaHe KJIiHIYHE IOCIIIKEHHS IIPOAEMOHCTPY-
Bajo, mo iHdikyBaHHa SARS-CoV-2 omocepenkoBaHO
nigBuiye pusuk ¢opmyBaHHs ['EPX depes 30iableHHS
IMT i MoxXe 1oaaTKOBO BILUIMBATU Ha 4YaCTOTY BUHMKHEH-
HS$I BilITOBIMHUX cKapr y AiTeit, siki xsopinu Ha COVID-19
[38]. Takox y koHTekcTi maHaemii COVID-19 HoBi gaHi
D. Zhang et al. (2024) noka3syioTb, 110 y JiTeil, sIKi mepe-
Heciu SARS-CoV-2, pusuk BUHUKHEHHS TaCTPOiHTECTH -
HaJIbHUX CUMIITOMIB, BKJIFoUHO 3 'EPX, minBuiyetbcst Ha
25 % B nepiiri 6 MicsLiB Ta JIUIIAETHCI BUIIUM (10 28 %)
MPOTITOM HACTYITHUX KiJIbKOX POKiB Ta BXOIUTH Y TIepesTiK
MPOSIBIB MOCTKOBIMIHOTO CHHIAPOMY [5].

OcTaHHIMM pOKaMU Y BCbOMY CBITi JIemali MOIIMPEeHi-
UMK CTAlOTh IICMXOEMOLIiiiHI YMHHUKU, 30KpeMa TpHU-
BOXHi po3jaau, NCUXOCOMATUYHI peakllii, eMolliiiHa Jia-
OLIBHICTD, SIKi BBaXKAIOTLCSI BU3HAHUMU He3anexXHUuMu OP
PO3BUTKY (PYHKIIIOHAIBHUX raCTPOIHTECTUHAIBHUX pO3Jia-
niB, a Takoxx TEPX [1, 39]. 3a mporHozamu ekcreptiB Beec-
BiTHBOI opraHizailii oxopoHu 3mo0poB’st (BOO3), nemnpecist
CTaHe MeplrM II00AIbHUM TSIrapeM 3aXBOPIOBAHb y Tepi-
on 1o 2030 poky [40]. Pe3ynbsratu gocmimkeHHs M. Zamani
et al. (2023) BKa3yoTh Ha MPUIMHHO-HACIIIKOBUI 3B’ 130K
mix npossBamu ['EPX Ta piBHeM TpUBOXHOCTI abo merpe-
Cii, KoM IICMXOEMOLIHI po3Jagy MOXYTh IOCWIIOBATH
COMATMYHI CKapry He3aJeXHO Bil BUPaXKEHOCTi eITi30iB
peduiokey [41]. [1py 1bOMY IOCTIIKEHHSI OCTaHHIX POKIB
MiITBEPIXKYIOTh, 1110 JiTU 3 OKUPIHHSIM, SIKE TAKOX € Baro-

muM DP dpopmyBanns I'EPX, MaioTh Ha 43 % BUIII PU3UK
PO3BUTKY TPUBOIM Ta AEMpPecii, HiX IiTH y 3arajbHiil moIry-
Jisii [8].

3rigHo 3 manumu A. Galler et al. (2024), mo 31 % nitei
i miUTiTKiB 3 peecTpiB HimeuunHu it ABcTpii, sIKi cTpaxk-
Jal0Th Ha OXMPiHHS, MAlOThb CYIYTHIO TPUBOXHICTb, a
24,3 % — NpuXoBaHi Ta KIIHIYHO 3HAYYIII TTPOSIBU IETIpe-
cii [42].

NartoreHeTnyHa moaeAb NEPX

V monynguii HacelleHHSI MOJIOJOTO BiKYy MaTOTeHe-
tuuHa moaenb EPX rpyHTy€eTbCsl Ha CKiIaaHii B3aemMo-
Nii aHaTOMIYHUX, MOTOPHUX, CEKPETOPHUX Ta 3alaJbHUX
MEeXaHi3MiB, 110 3MiHIOIOTbCS 3aJeXXHO Bil HasIBHOCTi/
BiICYTHOCTi KOMOPOiTHUX CTaHiB Ta MOBEAIHKOBUX (hak-
TOPIB.

Y HopMi QiziosioriyHy GyHKIIiIO CTpaBoXomy 3a0e3Iie-
Yy€ KiJIbKa 3aXUCHUX MeXaHi3MiB, 30KpeMa:

— anTupedokcHa 6ap’epHa cucTeMa racrpoe3oda-
reasibHOTO 3’€¢1HAaHHS i HCC;

— edeKTUBHE OUYMIIEHHSI CTpaBoxony (e3odareaib-
HUI KIIPEHC);

— PE3UCTEeHTHICTh can30Boi obomonku (CO) cTpaBo-
Xomy;

— MOTOpHA aKTUBHICTh, 110 3a0e3medyye eBaKyallilo
LIUTYHKOBOI'O BMICTY I KOHTPOJIb KUCJIOTHOCTI.

[lopyiieHHs1 Oynb-SIKOro 3 IUX MEXaHi3MiB CIIpUSIE
BuHUKHeHHI0O ['EP i MoxjimBoMy 3akpiruieHHIO ioro 3
(bopmyBaHHsM natosiorii [43]. TakuM YMHOM, TTaTOTEHE3
I'EPX oxomiioe 4oTHpy KJIIOYOBI MexaHi3MU: (PyHKIIiO-
HajbHa HecripoMoxXHicTh HCC, arpecuBHICTB pedirrokca-
Ty (KMUCJIOTa, METICUH, XXOBY), 3HUXXEHHSI KJIipeHCy cTpa-
BOXOIY Ta 3MEHIIIEHHST 3aXMCHUX BJacTuBOCTe itoro CO,
110 TIPU3BOJATH O TOPYIIEHb PETyJIil 3 MOJaJbIINM
(bopMyBaHHSIM 3aXBOPIOBAHHSI.

HaiiBaxnuBinty poab y HiATpUMaHHI aHTUpPEQIIOK-
cHoro Oap’epy Bimirpae HCC, sgKkuil € MOTOBIIEHHIM
M’SI30BOTrO 1Iapy 3 YHiKaJbHUM HEWpPOM’SI30BUM KOHT-
poJsieM i aBTOHOMHOO (DYyHKIIi€0. Y HOpMI Tic/Is KOBTaH-
Hs1 HCC KopoTKOYacHO po3CIabIoeThCs, TTPOITYCKa0Un
XapyoBUII OOJIIOC y ILIJIYHOK, MiCJsI 4YOro 3HOBY 3MMKa-
erbcs. Y manieHtiB i3 TEPX croctepiraetbesi 3HUXKEH-
HsI TOHYCY abo HaBiTh ToBHa aToHiss HCC, 1o cTBopioe
YMOBHM IS CITOHTAHHOTO 200 MOCTYPaTbHOTO PedIIOKCY
(Tabm. 1).

Taxi gacti Tpan3utopHi penakcanii HCC BuHUKAIOTH
He3aJIeXXHO Bill KOBTaHHS I 0COOJMBO BaXJIMBi y ¢hazax
MeperaniB BHYTPIIIHHOIIUIYHKOBOIO THUCKY, HaIllpUKJIAal,
Ipu TepeinaHHi abo 3HaYHOMY (hi3MYHOMY HaBaHTaXKEH-
Hi [44]. Ha choronHi noBeeHUMU MeXaHi3MaMu po3cia-
onenHst HCC € 3HMXXEHHSI iOro TOHYCY, 110 iHAyKOBaHE
CTUMYJISILIIEI0 OJIyKalouoro HepBa, KOBTAHHSIM, DPO3TSIT-
HEHHSIM CTPaBOXOIy, Ta CIIOHTAHHE TMMYacOBE po3cja-
6sieHHs (3a BigcyTHOCTI koBTaHHs) [45]. Tonyc HCC Ta-
KOX 3HMXYETHCS TiJl BIUIMBOM TacTPOiHTECTUHAIBHUX
TOPMOHIB i TpOCTarjiaHJAnHIB, 10 BUBIIBHSIOTHCS TPU
3aIlaIbHUX IIpollecax Oyab-sIKOi JoKai3alrii.

KK CO/I Takoxx 4acTo ImoB’si3aHa 3 iMOBIpHICTIO PO3-
BuTky 'EPX, ockinbku BoHa HeraTMBHO BILIMBA€E Ha (i3i-
osoriuny ¢ynkuio HCC.
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PosyMiHHs posi MioreHHUX (baKTopiB, HEUPOHHMX
JIAaHIIIOTiB Ta HEeMpoMmeaiaTopiB, 110 OEPYTh y4yacThb Y ITilI-
TpUMIi 0a3aJIbHOTO TOHYCY, PO3CHa0JeHHI Ta iHIYKILi
croHTaHHOI TMMuacoBoi penakcailii HCC, mae BaxiuBe
3HAYEHHS JIUISI PO3pOOKM KITHIYHUX Ta (hapMaKOIOTIYHUX
nminxomiB 1o aHTUpeIIOKCHOT Tepartii [45].

Takxum unnoMm, 'EPX € ckinagHuM ¢yHKIiOHAJIBLHO-
MOpP@OJIOTIYHUM TPOLIECOM, Y SIKOMY KJIIOYOBY POJIb Bi-
IirpaloTh sIK mopyueHHs 6ap’epHoi ¢pyHkuii CO cTpaBo-
XOmy, TaK i HagMipHa arpecis IIJTyHKOBOTO BMICTY Ha TJIi
HEIOCTAaTHOCTI KOMIIEHCAaTOpHMX MexaHi3MiB. CaMme 1ie
BU3HAYA€ Pi3HOMAHITHICTh KJIiHIYHUX (DOPM i CKIANHICTh
BeIEHHsI TaKUX Ialli€HTiB, 0COOJIMBO B MiJITKOBOMY Billi,
koau cumnToMu I'EPX MoXyTh MacKyBaTHCS IIiJ iHIL
CTaHMU.

Brinne arpecuBHux ¢pakTopiB pepAarokcary
HQ CAU30BY OGOAOHKY CTPABOXOAY

IMpoBigHUM maTOreHEeTUYHUM (haKTOpoM (OpMyBaH-
H$I 3aXBOPIOBAaHHS BU3HAHMIT TaKoX KuciaotHuit [EP [46].
IMpore y 6mm3pko 15—20 % BUMAIKIB CIIOCTEPITaEThCS
JIyXKHMI a00 3MilIaHuil peIioKc, 10 3yMOBJICHU Iyo-
JeHoracTtpoe3odareaibHUM 3aKMIOM. Takuii pedrrok-
caT MICTUThb KOBYHi KMCJIOTU, MaHKpeaTU4Hi (pepMeHTU
(TpUMCHH, TIETICUH), AYOAeHaJbHUI CEKPET Ta iHIIi JIimo-
(biIbHI CIOJYKM 3 BUPaK€HUM OETEPreHTHUM BILIMBOM
[47]. Pe3yabratu mOCHiIXKEHHSI BKA3ylOTh, 10 JYKHUI i
3MillaHuil pedlokcu YMHATH arpecuBHinny mito Ha CO
CTPaBOXO/1Y, HixK 130JIbOBAaHUIT BILUIMB IILTYHKOBOT KUCJIOTH
[48]. i dopmMu pedriokcy CynmpoBOIKYIOThCS BUpaxke-
HUM 3arajJibHUM TTOIIKOJKEHHSIM, 1110 CIPUSIE TIUOIIUM

MOP(OJIOTIYHUM 3MiHaM, BKJIIOYalOUM KUIIIKOBY MeTaria-
3i10. [ligBUIIEHU I BMICT JiMOMiTbHUX XXOBYHUX KUCIOT Y
JIy>KHOMY pedJII0KCaTi aCOLiIOETHCS 3 aKTUBALIIE€I0 LIUKIIO-
OKCHTeHa3M-2, 1110 MOCWIIIOE TIpostihepaTUBHI MPOLIECH Ta
PU3UK PO3BUTKY nucriactTuaHux 3MiH CO cTpaBoxoy.

Otxe, y manieHntiB 3 'EPX nouinsHo BpaxoByBaTu
MOXJIMBICTb TyOJIeHATbHOTO KOMIIOHEHTa pedIIioKcy K
JoIaTKoBoro (akropa nomkomkeHHss CO cTpaBoxony, a
OITHOYACHY TIPUCYTHICTh JKOBYHUX KUCJIOT i IITYHKOBOTO
BMICTY PO3ILIHIOBATU SIK PU3UK 301IbIIEHHS TSIKKOCTI Me-
pe6iry TEPX [49].

E¢peKkTUBHICTb CTPABOXiAHOIO KAiPEeHCy

Ille onHiel0 3 KIHOYOBUX IMMATOT€HETUYHUX JIAHOK
I'EPX € TpuBanuii KOHTaKT arpeCMBHOIO BMICTY IILTYHKa
3i CO cTtpaBoxoay. 3HUXeHHs eeKTUBHOCTI CTPaBOXill-
HOTO KJIipeHCY MOJOBXY€E €KCIOo3ullilo pediokcaTy Ha
CTPaBOXiTHU €ITiTesiii, CIPpUsIIOUM TTPOTPECYBAHHIO OTO
yikomkeHb [50]. KiipeHcoMm BBaxkawoTh 34aTHICTh CTpa-
BOXOJY IO CAMOOYMIIEHHSI, 110 Peai3yeThcs Yyepe3 cepito
MPOMYJILCUBHUX TMEPUCTATBTUIHUX CKOPOUYeHb, (i3ioso-
rivHe KOBTAHHS CIMHU, Xi ¥ PiIWHU, CEKPelilo 3a7103
MiACAM30BOI 000JIOHKM, a TAKOX IpaBiTalliiiHu edeKT y
BepPTUKAJIBLHOMY IIOJIOKEHHi Tina. IlopyiieHHsT cTpaBo-
XiTHOrO KJIipEHCY YacTillle CHOCTepiraloTbCs y Ialli€H-
TiB i3 CyNmyTHBOIO €30(areayibHOI AUCMOTOpPHUKOIO [51].
YeknanHioouuM (HakTopoM BHUCTYMAE TaKOX 3HMKEHHS
HeUTpalizylouoro eMekTy CAWHU, 110 CTA€E HACIIKOM
MUCOYHKIIT CIMHHUX 3aJ103, siKa ()OPMYETHCS TIPU HEBPO-
JIOTIYHUX 3aXBOPIOBAHHSIX, CHIOKPUHHIN Tartosorii (1y-
KpOBUii fiabeT, TrinoTupeo3, TUPEOTOKCUKO3), CUCTEMHUX

Ta6nuuys 1. Havivacriwi npunynun HegoctaTtHocTi HCC

MpuynHa

MexaHism peanisauii

KoB3Ha KicTa cTpaBoxigHOro oTBOpy Aiadparmm

Hisentoe 3akpvBanbHy fito Woao Kkapgii, giadparmanbHux
Hi>KOK

36iNbLUEHHS BHYTPILLHBOYEPEBHOMO TUCKY

Mpn HagMipHOMY pPO3TAryBaHHI LUNYHKa iKeto (nepeigaH-
Hs1) abo MOBITPAM (aepodparis Npu cTpecax, KBanauBein i
HagMIpHIl i)

MigBULLEHHS BHYTPILLHBOLLINTYHKOBOIO TUCKY

3a paxyHoK crna3mMy BopoTapsi i FinepToHyCy LUyHKa (BU-
paskoBa XxBopo6a, 0COb6NMBO 3 floKasisauielo BUMpasku B
ArK)

LieTnyHi nopyLeHHs (HagMipHe BXUBaHHS XXUPHOMO
M’sica, TYronfaBKMX XupiB (cano), 60POLLHAHUX BUPOOIB,
roCTpMX NpuUnpas, CMaxeHnx CTpas, LLoKonaay, Kasu,
yato, ra3oBaHMX HamnoiB, LMTPYCOBUX, M’ATU NepLEeBOi

[MpoaykTu, Wo cnpusioTe TpUBanii 3aTpuMmLi Xxap4oBoi
rPYOKU B LUYHKY

Mpuiiom nikapcbknx 3acobiB (MIOTPOMHI CNa3MOSiTUKK,
6noKaTopu KanbuieBux kaHanis, 3-agpeHoMIMEeTUKHN,
XOMIHONITUKM, HITPaTW, oniatu, o-agpeHo6oKaTopu,
JodhamiH, 6apbitypatu, TeodiniH, KoheiH, LMTpamMmoH,
NporecTepoH TOLLO)

BuknukatoTe poscnabnerHHs HCC

3axBoproBaHHSA OpraHie TpaBneHHs 3anasbHOi Np1poamn
(racTpuT, OYOQEHIT, XONeuMcTUT, NaHKpeaTuT, BUpaskosa
XBopo6a)

3a paxyHoK fiii npo3ananbHuX LMTOKIHIB, NpocTarnaHou-
HiB E i E,, AiKi yTBOPIOIOTLCS MpK 3anasibH1X npoLecax

TioTHOHONAIHHSA

HikoTuH 3Hmxye ToHyc HCC

B>xnBaHHs ankoromnto

3HmxeHHs ToHycy HCC, nowwkomxeHHss CO ctpaBoxogy
Ta HCC
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XBOpOOax CIOJy4YHOI TKAaHUHU (CKJIEPOIepMisi), a TaKOXK
MpHY NpUitoMi TpernapariB 3 aHTUXOTiHEPTiYHOO Hi€to [49].

I1pu TpuBaiit KMCIOTHIH arpecii MOXYTb pO3BUBATUCS
Mopdosoriuni 3MiHu CO cTpaBoxoy. Xoua TSKKi CTaHU Y
neaiaTpii € JOCTaTHbO PiNKICHUMU, ajie IPU HAAMipHOMY
XpOHIYHOMY TiepeBaHTaxeHHi kuciaoramu CO cTpaBoxo-
Ty MOKJIMBI TSIXKKi ypaKeHHs ii eritetito 3 (hopMyBaHHSIM
epo3iil, BUpa30K, CTPUKTYP i HABITh MeTar1asii 3a TUTIOM
crpaBoxony bapperra Tomo [12].

JocmimKkeHHsI OCTaHHIX POKiB 3MicTUIN (DOKYC yBaru
Ha BUBYEHHS (pakTopiB crocoBHO CO cTpaBoXomy, 110 MO-
JKYTb JIeXXaTd B OCHOBI CEHCOPHMX MEXaHi3MiB, 3aHisTHUX
y migBuIeHil yyTauBocTi nanieHTiB 3 TEPX, 3okpema no
aKTHUBALil KUCJIOTOIO LITYHKA KUCIOTHO-YYTJIMBUX 1OH-
HUX KaHaJiB 3 MOCWICHHSIM CeHcuOini3alii nepudepuy-
HUX adepeHTHUX HepBOBUX 3akiH4yeHb. Lli nmepudepuuHi
MEXaHi3MM BiclepaJbHOI TiMepYyTIAUBOCTI MOXYTh IOSIC-
HUTHU TETEPOTEHHICTh CUMIITOMIB, 110 CIIOCTEPIraloThCs y
vactuHu nauieHTis 3 TEPX [52, 53].

MoropHa ANCYHKLisi CTOABOXOAY

VYpaxeHHsI HEPBOBUX CIUJIETEHb CTPABOXOAY TaKOX €
BaxXKJIMBUM I1aTO(i310J0TIYHUM MEXaHi3MOM, 10 3HUXKYE
e(eKTUBHICTb MOro MOTOPHOI (PYHKIIil, TTOCUIIOE TiIlo-
KiHe3il0, yMOBUJIbHIOE eBaKyallilo pediokcaTy i CIpusie
ypaxeHHto CO opraHa 3 (hOpMyBaHHSM €pO3iliHOTO €30-
darity [51, 54]. JlogaTKoBY pojib y PO3BUTKY MOTOPHUX
MopylIeHb Bimirpae aucOagaHC TacTPOIHTECTUHATbHUX
TOPMOHIB, 30KpeMa racTpuHY, CEKPETHUHY, XOJeUCTOKiHi-
HY, MOTWJIiHY, BA30aKTUBHOTO iHTECTUHAJIBHOTO TEeTTHUILY,
eHkedasiHiB, 3 (GopMyBaHHSIM JIMCKOOPIAMHALIl CKOPOT-
JINBOT aKTUBHOCTI BepxHix Biuiai TT.

OkpeMy Tpyny YWHHMKIB, 110 MOXYTb HETraTUBHO
prinBaty Ha ToHyc HCC a6o motopuky TT, cTaHOBISATH
neBHi MeIMKaMeHTO3Hi 3acobu [55], 30kpema 3,-aronicTu,
AHTArOHICTU KaJIblIiEBUX KaHAJIIB, A€sIKi aHTUJETIPECAHTH,
1110 MOXYTh CIIPMSITU 3HMKEHHIO (DYHKIIii aHTUpedIIoK-
cHoro Gap’epa. OcoOJUBO 1Ie CTOCYEThCSI OiTEH IiIIiT-
KOBOTO BiKY, sIKi HE JOTPUMYIOTbCS PEKOMEHIALIN 111010
npuitoMy JliKapchbKUX 3ac00iB (BUMUBAIOTb HETOCTATHIO
KUTBKIiCTh BOJIM i/l Yac MpuiioMy MpenapaTiB Ta puiimMa-
10Th iX TIepen cHoM) [56]. CaMe croci6 3acTocyBaHHS Mpe-
napaTty 4acTO Ma€ BUpIllIaJibHe 3HAa4YeHHs y 3aIro0iraHHi
1OTO HeraTUBHUM BILUIMBaM, TOMY CJIil HaJlaBaTH IeTaIbHY
iH(OopMallio WieHaMm ciM’i Ta malieHTaM PO YMOBU IIPHU-
oMy TakMX TabJIeTOBAaHUX MEIMKAMEHTO3HUX 3aCO0iB, SIK
JOKCUIIMKIIIH, TeTPallMKJIiH, HECTePOiaHi MpoTHU3anaabHi
mnpernapaTy, 1o HeraTMBHO BILIMBarOTh Ha CO BepxHix
BinainiB TT, 3okpema ctpaBoxony [57].

Takum uymHOM, po3Butok I'EPX 3ymoBieHuit HM3-
KOIO TIOpYILEHb KOMILIEKCY aHTUPEeDIIOKCHUX MeXaHi3-
MiB 3aXHMCTY, 1110 CTOCYIOThCSI pyXOBOI aKTMBHOCTI OpraHa,
6ap’epHoi pynkuii HCC, kiipeHcy cTpaBOXoIy Ta pe3uc-
TeHTHOCTI fioro CO.

BrianvB oxxupiHHS Ha naroreHes NEPX

OxpeMy yBary B Cy4acHMX OOCJIIKECHHSIX IIPUILICHO
BIUIMBY OXXMPiHHSA SIK 3HAYYIIOTO MoIuikaTopa rmarore-
HeTnuyHMX MexaHi3MmiB mpu TEPX [26]. BruiuB HMT/oxu-
PiHHS peajli3yeThCs 4yepe3 AeKiibKa iHTerpoBaHUX MeXa-

Hi3MiB, 1110 BKJIIOYalOTh SIK MEXaHi4Hi, Tak i MeTaboaiuHi
KOMITOHEHTH.

MexaHiYHMI KOMIIOHEHT, IO CIpPUSIE PO3BUTKY
[EPX, — e 3BopoTHUIi racTpoe3odarealbHuii TpagieHT
[49]. Bin xapakTepHU3yeTbCS IIBUIIEHHSIM BHYTpillI-
HbOUEPEBHOIO THCKY BHACIIJOK HAaAMipHOTO HAaKOIM-
YEHHs BiCllepaJIbHOT XXUPOBOI TKAHUHU, 110 TTPU3BOAUTH
0 30iJbILIEHHST TpaH3UTOpHUX posciabienr HCC [11].
Cawme 3amxeHHs ToHycy HCC y moemHaHHI 3 MeXaHi4HOIO
KOMIIPECIi€I0 CIpHUsIE YacTilIOMy BUHUKHEHHIO pedTioK-
CHUX €ITi30/IiB 3i IIJIYHKY Y CTPAaBOXi Y XBOPUX Ha OXUPiH-
He [46]. Pe3ynbraTi CydacHMX JOCTIIKEHD MTiATBEPINIIN,
110 BHYTPIIIHBOIILIYHKOBHI TUCK € BipOTiIHO BUIIUM Yy
MHaLiE€HTIB 3 OXXUPIHHAM i TicHO Kopestoe 3 IMT Ta 06Bo-
oM Tatii [33].

binbire TOro, okpiM MeXaHiYHOTO BIUIMBY, BaXKJIH-
By posib y ¢opmyBaHHi [EPX BimirparoTe meTabosiuHi
(akTOopu Ta 3amayibHi 3MiHM, 10 JOJATKOBO 3HUXYIOTh
pesucreHTHicTh CO cTpaBOXOAY O arpeCUBHOTO BILIUMBY
pedokcary. Y nauieHTiB 3 0OXKMPIHHSIM CIOCTEPIra€ThCst
XpOHiYHEe CYOKIIiHiYHE 3amajeHHs 3 IMiIBUIICHHSIM piB-
Hs mipo3anaibHux mutokiHiB (IL-6, IL-18, TNF-a), 1o
MOXe BIUIMBAaTU Ha HEHPOTyMOpabHY PETYJISIII0 MOTO-
puku BepxHix Biggitis TT [11, 58].

Ha cporomgHi moBeneHO, 110 OXMPIHHIO Y ITIJIITKiB
MpUuTaMaHHa iHCYJiHOPE3UCTEHTHICTh i MOPYIIEHHS Mi-
kpobiomy TT, 1m0 TakoX aCOLIIOOTHCS 3 MOPYIIEHHSIM
MOTOPUKM, MOCIa0JIeHHSIM e30¢areaibHOro KJipeHcy Ta
TpaHCTIOpTy peduitokcary yepe3 cTpaBoxin [59].

Ha croronHi He BUKJIMKA€E CYyMHIBY TOI (hakT, 110 370-
poBUii MiKpoOioM € 3aropykoto (opMmyBaHHSI Ta 30epe-
JKEHHST 30pOB’sl y BCiX BePCTB HacesieHHs. Bapro 3a3Ha-
YUTH, 110 y OiTeil 3 OKMPIiHHSIM BipOTiTHO YacTillle, HiX Y
iX OTHOJIITKIB 3 HOPMAJILHOIO MACOIO TiJla, BUSIBJISIIOTH I10-
PYIIEHHSI KUIIKOBOTO MiKpOO0ioMy, 110 MOXE€ J0IaTKOBO
3HIKYBaTU 3axucHY yHKilo CO cTpaBoXooy Ta MOTJIU-
OI0BaTH 3amajbHUI TIpoliec B opradi. Cxiiaa Mikpodiopu
CTPaBOXOy TAKOX 3HAYHO BapiloeThes y nalieHTiB 3 TEPX
Ta 6e3 Hei [60]. HemonasHi gocaimkenHs S. Sandipan et al.
(2024), 3acHOBaHI Ha pe3yJibTaTax 3aCTOCYBaHHsI Halicy-
YaCHIIIIOr0o METOly TeHOMHOTO CEeKBEHYBaHHSI, 30Cepe/i-
WINCS Ha poJIi MOpylIeHb MiKpoOioMy caMe CTpaBOXOIy
y ¢popmyBanHi 'EPX 1opiBHSIHO 3i 3M0poBUMU O0COOAMMU.
ABTOpaMu OTpMMaHi JOKa31 TOTO, 110 HeepO3UBHA KJTiHiU-
Ha ¢opma 'EPX mop’s3aHa 3i 3MillleHHSIM KOMITOHEHTIB
MiKkpoOioMy cTpaBoxony Bin Fusobacteria, Actinobacter spp.
no Proteobacteria ta Bacteroidetes 3i 3HaUHUMU MeTa0OJiu-
HUMU posyiagaMu. Take HOBE pO3yMiHHsI MaTOreHEeTUYHOI
poJi mopyieHb MikpobioMy ctpaBoxony mpu I'EPX rta ii
MO€ENHAHHI 3 OXKMPiHHSM BiIKpMBA€ MOAAJbIII MOXIUBOC-
Ti 17151 OPMYBAHHS Cy4acHUX TepaneBTUYHUX MiXO/iB Ta
MMiIBUIIEHHS iX epeKTUBHOCTI [8].

Pesynbratu pobotu S. Cigzki et al. (2024) npoaeMoH-
CTpyBaJid, 10 3MiHU Y cKiiaai Mikpobdiomy TT acoliiooTs-
csl 31 3HMKEHHSIM TPOAYKYBaHHSI KOPOTKOJAHIIOTOBUX
KUPHUX KUCIIOT i TTIOCTA0ICHHSIM 3aXHCHOTO MYyITMHOBOTO
bap’epa, IO IMiOBUINYE BpasnuBicTh emiteniro CO cTpa-
Boxoay a0 il pedumokcaty [61]. Takox y AOCITIIKEHHSIX
R. Lu et al. (2025) noBeaeHo, 1110 MOPYILIEHHST KUIIIKOBOI
Mikpo6iotu npu 'EPX y nauientiB 3 HMT/oxupiHHSIM
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MOXe BiflirpaBaTy 3HAYHY POJIb Y PO3BUTKY AEMPECUBHOI
MOBEIiHKY IMalliEHTIB, 30KpeMa 4epe3 3MiHy ix MeTaboJ1iu-
Horo mpodiiio [62].

Buinesragani YMHHUKKA MOAUGIKYIOTh KJIIOYOBi Ma-
toreHeTnyHi Janku ['EPX, mpusBomsuy n0 moeaHAHHS
MiIBUIIIEHOTO BHYTPIITHHOYEPEBHOTO TUCKY, TMOPYIIEHb
MOTOPHUKHU, METAOOTIYHUX i MiKpOOIOTMUHUX 3MiH Ta dhop-
MYIOTb ITATPYHTS BipOTiIHO YaCTiIlIOTO PO3BUTKY 3aXBO-
proBaHHs y aiteit 3 HMT it oxxupiaHIM.

McuxoemowuiviHni CTaTyc TQ MOro BriAuB
Ha po3BuUToK MEPX y AUTSIHOMY i MiAAITKOBOMY Bil}i

AK BimoMo, MiIITKOBUI mepiof € KPUTUYHUM eTa-
MOM TICUXOCOLiaIbHOTO PO3BUTKY, KUK CYyMpPOBOIXKY-
€TbCSI TOPMOHAJIBHOIO TepedyI0BO0 TUTUHU, 3MiHAMU
y (DyHKIIOHYBaHHI BereTaTMBHOI HEPBOBOI CUCTEMU Ta
MCUXOEMOIIilHIi peakTuBHOCTI. Lli mpolecu MoOXyThb
CYTTEBO BIIMBATU Ha TAaCTPOIHTECTMHAJbHY DETYJISILIIO,
3MIiHIOIOUM SIK BiCllepajibHY YYTJIMBICTh CTPABOXOMY, TaK i
1Oro MOTOpPHY akTUBHICTh [63]. [IcuxoemoltiiiHi po3namgu
y MUITKIB 34aTHI He auiine MOoAn@IKyBaTH CHPUNHSTTS
CUMIITOMIB, a I OGe3rmocepenHbO BIIMBATH Ha (QYHKIIiIO
OpraHiB TpaBJIEHHs 4Yepe3 CTpec-iHOAyKOBaHY aKTHBAIlilo
rinoranamo-rinogizapHo-aapeHaaoBoi oci, 110 3ade3mne-
Yy€e JBOCTOPOHHIO KOMYHiKallil0 MiX TOJIOBHUM MO3KOM
iTT [62, 64, 65].

XpOHIYHUI eMOUiIMHUI [ucTpec 30aTHUM crpusi-
TU MOPYUIEHHIO LIJIYHKOBOI cekpeuii i Motopuku TT,
a TakoxX IMinBuilyBaTd BpasziuBictb CO cTpaBoxomay 10
VIIKOIKeHb [66]. YacTo mpu criopagddHoMy pedIioK-
ci y miteit i ocobJMBO Mi/UTITKIB MOXe BUHMKATU abJl0-
MiHaJIbHUM Oiflb, SIKMI HE KOPEJIOE 3 €HAOCKOMIYHOI0
kaptuHoio CO cTpaBOXOIy, ajle 3HAYHO MOTiPIIYE SIKiCTh
KUTTS nauieHTa [67]. Y gocmimkenHsx S. Sandipan et al.
(2024) BcTaHOBJIEHA KOpPEJSILIis MiX 30iIbIIIEHHSIM Macu
Tina Ta ncuxosjoriyHuM ctpecom [8]. Ipu upomy OinbIin
BUpPaXeHi MCHUXOJOTiUHI MOPYIIEeHHSs, 30KpeMa BUCOKUM
piBeHb TPMBOXHOCTI, JEMOHCTPYIOTh JiBUaTa-MilIiTKA 3
eposiitHuMm e3odaritom Ta HMT a6o oxupiHHsIM Ha ¢GoHi
CUMMATUKOTOHIT Ta 3HUKEHUX (PYHKIIOHATBbHUX MOXKIIH -
BocTeit [68].

Otxe, popmyBanHs TEPX y nutsiauomy Ta mintiTKoBo-
MY Billi 3yMOBJIEHE B3a€EMO/Ii€I0 YMCICHHUX MTaTOTe¢HETUY -
HUX BIUIMBIB, ileHTUDIKALlisS IKUX € BAXKJIUBOIO TMepey-
MOBOIO [IJIsl iHAWBIAYaJli30BaHOTO ITiAXOMY OO il JIIKYBaHHS
Ta 3yMOBJIIO€ HEOOXiMHICTh peTeJIbHOI KIiHIiYHOI OLIIHKM.

KaiHi4Hi nposisu Ta ocob6ausocTi nepe6iry FTEPX
y AiTen i niaAitkis

PizHomaHiTHI i1 yMcneHHi kJiHiyHi nposiBu 'EPX y
MeniaTpUYHI TOMyasduii XapakKTepu3yloTbCs iHAUBILY-
aJIbHICTIO MO€ENHAHb, PI3HUM CTYINEHEM TSIKKOCTI CTpa-
BOXiIHMX Ta MO03aCTPaBOXiIHUX IPOSIBiB, a Hepiako I
0e3CMMIITOMHUM TIepebiroM 3axBOplOBaHHs. 3HAYHOIO
MipoI0 KJIiHIYHA CHMIITOMATHKa 3aJIeXXUTh BiJ BIKOBUX
0CO0JIMBOCTEN Ta eMOLiitHOro (hOHY AUTHUHU, HasIBHOCTI
CYITyTHIX 3aXBOpPIOBaHb Ta iHAMBIZyaJIbHOI peaKTUBHOCTI
CO ctpaBoxony. [lepebir 'EPX y HeMOBIAT Ma€e cBOI KIIi-
HiYHi BIIMiHHOCTI, a Y IIITITKIB 3 OIJISIAY Ha 3aBEPIICHHS
iIX COMaTUYHOIO POCTY, IMyOepTaTHy IepeOynoBy Ta IICU-

XOEeMOILIiliHi HaBaHTaXX€HHS, 110 XapaKTepHi IJs 1LbOro
nepiogy AUTUHCTBA, 3aXBOPIOBAHHS YacTO Ma€ CTEPTUM
a00 HETUITOBUI Tepedir, 110 YCKIaIHIOE CBOEYACHY HOro
NiarHOCTHUKY.

Tak, S.M. Bingham et al. (2020) 3a3Ha4aloTh, 1110 y Ma-
mokiB 'EP ta TEPX yacTo BBaxkaroTbCsI OMHUM CIIEKTPOM
3aXBOpIOBaHb, a He OKpeMuMHu ctaHamu [69]. 1o mommpe-
Hux cumnroMiB ['EPX y HeMoBsT Hajexarb 4acTi 3pu-
TyBaHHSI Ta OJIIOBaHHSI, TUKAaBKa, TPYAHOIIi 3 KOBTAaHHSIM
Ta iHTeHCUBHUI T1a4 [14, 19]. Mamoku, y SIKUX maToJio-
rivHuii pedrokc ctaB npuunHoio po3Butky ['EPX, maioTh
IIOJATKOBI IM03aCTPaBOXilIHI CHUMIITOMU: APATiBIUBICTb,
BiIMOBa Bill TOAyBaHHS Ta/ab0 pecIipaTOpHi CUMIITOMU
(peuuavByIOUMiA Kallleab abo XpUIIM, CTPUIOP, 3aayxa)
[12]. Pimme cmocrtepiraetbest cunapom Canuidepa, 110
XapaKTEePU3YETHCSI CIIACTUYHOIO TOPCIMHOIO TUCTOHIEIO 3
BUTMHOM CIIMHM, 3aBOPOTOM WU Ta MiAHATTIM MigOopi-
I i e crienugiyHoto o3Hakow 'EPX y ManeHbKuUX miteit
[7]. Takox ocobnuBocTsaMU KiiHiuHOTO iepediry 'EPX y
HEMOBJISIT € HEJIOCTaTHiil Habip Macu Tina abo ii BTpaTa Ta
PpO3BUTOK 3aiizofedinuTHOI aHeMmii [70].

Vei xininiuni o3Haku EPX y miTeii Ta mimmiTKiB po3mno-
MJISIIOTh HA CTPABOXiAHI Ta M03aCTPaBOXiIHI CUMIITOMU.

o ctpaBoxigHux mposBiB 'EPX Hanexats:

— meyvig (mipo3) sSK HaUMOIIMPEHIIIUH KIiHIYHUMN
CHUMIITOM;

— BiIpMXKKa Ta PErypritallisi KUCJIOr0 YU FipKOTo BMICTY;

— BiIUYTT$SI CTOPOHHBOTO Tijla («IPYAKU») Y TOPJIi;

— peTpOCTepHaNbHUI Oiib a00 MEYiHHS;

— nucdarist (MopyLIeHHs aKTy KOBTaHHS);

— oauHodarist (0oJlicHe KOBTaHHS);

— peTpocTepHaAIbHUI TUCKOMMDOPT;

— rimepcaiiBauis (IK pe3yJbraT aKTUBallii e3odaro-
CIIMHHOTO pedJIeKCy) Ta CUMIITOM TaK 3BaHOI BOJIOTO1 I10-
IYIIKHY, 110 € HACJIIAKOM MaCUBHOI HiYHOI perypriraitii.

Bapro 3asHauuTu, 110 NpU TUIOBOMY Ilepediry 3a-
XBOPIOBAHHSI AOMIiHYIOTh CKapru Ha Medilo — BiTuyTTs
MeYiHHs 3a TPYAHMHOIO 3 ippajiallielo peTpoCTePHAIbHO,
10 MOCWJIIOETHCH MicIIs TPpUItoMy 1Xi, Tpy (Hi3UYHUX Ha-
BaHTaXXEHHSIX ab0 y TOPM30HTAJbHOMY ITOJIOKE€HHi. Pe-
gyabTatu gochimkeHHs J.M. Colombo et al. (2021) cBin-
YyaTh, 10 Y KJIiHIUHI TpaKTULi JliKap TTOBUHEH PETyJISIpHO
OLIIHIOBATU HasIBHICTb Teyii y fiTeil 3 6ojieM y KUBOTI, a il
HasSBHICTh MOXE CUTHAIi3yBaTH PO HEOOXiMHICTh OiIbII
TIEPCOHAII30BAaHOIO IIIXOMy OO BEACHHS MAaIi€HTiB 3
(byHKIIIOHATBHUMM TaCTPOIHTECTUHAJIIBHUMU PO3JaiaMu
[67]. 3a3HayeHi CMMIITTOMU MOXYTb OyTH TEPIOINYHU-
MU a00 cJa0KO BHUPaKEHMMM, 110 YACTO MPU3BOIUTH IO
iX HETOOLIHKM SIK CaMMMM TTalliEHTaMu, TaK i JiKapsiMu,
0Cco0JIMBO y neniaTpuuHiit mpakTuili. Came enizoaAuYHiCTh
KJIiHIYHUX MPOSIBiB YCKJIAIHIOE PAHHE BUSIBJICHHS TATO-
JIOTii Ta 3yMOBJIIOE 3aMi3HiJie MpU3HAYEHHS LIJIECTIPSIMO-
BAHOTO JIiIKyBaHHSI.

Ha okpemy yBary 3aciyroBytoTh 1103acTpaBOXiJHi TTpo-
g 'EPX, gki y miTeit 3ycTpiualoThCsl Hepinko, aie ix
CKJIaIHO imeHTUQIKyBaTH K ITO0B’sI3aHi came 3 pedIIroK-
coM (Tadu. 2).

Jo mozactpaBoxinHux mposiBiB EPX nHanexarts pec-
ImipaTopHi (XpOHIYHMIA Kallledb, OCUILIICTb TOJIOCY, pe-
LUAMBYIOUMK (apuHTIT, OGpOHXOCIa3M), IO OCOOJIMBO
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aKTyaJbHi P MOPYIIEHHI HEPOPO3BUTKY a00 BUCOKOMY
PU3UKY acmipallil y HEMOBJIAT Ta AiTeld paHHbOTO BiKY, a
TaKOX CKapru Ha Oijib y XKMBOTi 0€3 UiTKO1 JJoKai3alii [12,
9]. Ix HasBHiCTL 3yMOBIEHA MiKpoacMipalisiMU LLTYHKO-
BOTO BMiCTy a00 pedIIOKCHUM BILUIMBOM Ha MPUJIETJIi Op-
ranu [71]. Hepinko y kiiHiYHi#t KapTUHI Mo3acTpaBOXiaHI
MPOSIBU 3aXBOPIOBAHHSI BUXOISITh HA TIEPENHil TIJ1aH, 0CO-
onuBo kou EPX nepebirae Ha T/1i KoMOpOiTHUX 3aXBO-
pIOBaHb.

HocmimkeHnHs: octaHHix pokiB V. Sofokleous et al.
(2025) HmeMOHCTPYIOTH IIOCTYIIOBE 3pPOCTaHHS YacCTOTHU
BUSBIICHHS y JiTeil JapuHIopapruHIeaTIbHOTO pedIIoKCy,
SIKMIA BU3HAYAEThCS SIK PeTporpagHa Mirpallisi racTpoay-
OJIEHAJILHOTO BMICTY, 110 PYXa€ThCS 3a MEXi BEPXHbOI'O
CTpaBOXiIHOTO ciHKTEpa, NOCSATAIOUM TJIOTKU Ta FOpPTaHi
[72]. Came ueit Bun peditokcy BUBHAIOTb iMOBIPHOIO MPU-
YHUHOIO 200 YCKJIAJAHIOIYUM (PaKTOPOM YUCIEHHUX CKapr
Ta po3/IadiB BepXHiX BiIIiIiB quxajabHOi cucteMu Ta TT.

BuBueHHSs1 ckapr, TPUBAJIOCTi Ta YMOB iX BUHUKHEH-
H$I 103BOJIsiE c(hOpMYBATH TIEPBUHHE YSIBJICHHS TIPO KJTi-
HIYHUH TIepebir 3axBopioBaHHs. BaximBo BpaxoByBaTH,
mo HetunoBuit nepedir TEPX yckinagHIOE miarHOCTUKY
Ta IABUIINYE PU3UK HETPaBWILHO MPU3HAYEHOI Teparii
[9, 73].

CyTTEBO YCKJIAAHIOE KJiHIYHY MiaTHOCTUKY BHCOKa
yacToTa (YHKIIOHAJbHUX TacTPOIHTECTUHAJIBHUX PpO3-
nanis (OI'IP) y autsyomy Bili, sKi MOXYTb MacKyBaTu
kniniuai npossu EPX abo cmiBicHyBatu 3 Heio [63].
Pesynbratu nocnigxkeHHs J.M. Colombo et al. (2021)
MiITBEPIKYIOTh, IO TOETHAHHS KJIiHIYHUX CHUMIITOMIB
Huszku PT'TP ta TEPX mepenbavae GiibIny TSIKKICTh TTe-
pebiry 3aXxBOpIOBaHHS Ta 3HAYHE 3HUKEHHSI SIKOCTi XKUTTSI
MAIliEHTIB, a TAKOX KOPEJTIOE 3 HASIBHICTIO TTOPYIIIEHb CHY
Ta BUCOKUM piBHeM TpuUBOXHOCTI [67]. Tak, H. Wu et al.

(2024) napanu noxkasu Toro, 1o HasgBHicTs EPX y mari-
€HTa 30iab11ye pu3uk po3Butky ®I'TP, 30kpema cuHapoMy
MOJAPa3HEHOTro KUIlIeUHUKa [74].

VY mignitkiB cumntomu 'EPX yacto maioTh xBuUJjeIro-
NiOHUIT Mepedir i CyNpoBOIXKYIOTHCS 3HAYHOK YaCcTOTOMO
IICUXOCOMAaTUYHHUX CKapT, 10 Ha TJi MCUXOEMOILIIITHOro
repeHaBaHTaXXEHHSI XBOPUX MOTPEOYeE iX MYJIBTUAUCIIM-
IUTIHAPHOTO CYIPOBOIY 3a Y4acTi JiKapsi Mepuioro KoH-
TaKTy, IUTSYOTO raCTPOCHTEPOJIOTa, TICUX0JI0Ta Ta 3a He-
00ximHOCTI ncuxiaTpa [65].

Ornsin cydyacHOI HAyKOBOI JIiTepaTypu MiATBEPIKYE,
IO JiTU 3 IICUXOEMOLINHMMHU po3jagaMy MaloThb BUIILY
4acTOTy racTpOiHTECTMHAJIbLHUX CKapT HaBiTh 3a BiICYT-
HOCTi €HJOCKOITiYHO BepU(PiKOBAHUX ypaXkeHb CTPABOXO-
ny. 3a manumu M. He et al. (2022), nigBuiieHuii piBeHb
TPUBOXHOCTI, 1110 XapaKTEepHUIA 7151 ITyOepTaTHOTO Tepio-
Iy, HE JIMIIIe BIJIMBAE HA IHTEHCUBHICTh CIIPUITHSITTS Talli-
€HTOM CUMIITOMIB, aJie i aCOLIIOETHCS 3 BUILIUM PU3UKOM
Tskyoro Tepediry TEPX HeszanexXHO Bim €HIOCKOIIYHOI
kaptuu CO crtpaBoxoay [40]. Y miteit Ta minmiTkiB Ha
TJIi BUCOKOTO PiBHSI TPUBOXKHOCTI YaCTillle Bil3HAYAIOThCS
Cy0’€eKTMBHI CKapru Ha Iediio, TucKoM@opT y HaauepeB-
Hili OiJITHIN Ta yTpynoHeHe KoBTaHHs. [Ipu mboMy BKa3aHi
CUMITOMM H€ 3aBXIU KOPEIIOIOTh i3 cTymeHeM Mopdo-
JIOTIYHUX 3MiH y CTpPaBOXO[i, IIPOTE BaroMo ITOTipIIyIOTh
SIKICTb XXUTTSI XBopux [40, 75].

VY cBoiii po6oti J.M. Colombo et al. (2021) 3a3Haya-
I0Th, 110 y AeskuX Bumnaakax cumntomu ['EP BuHMKaOTh
y TIOETHAHHI 3 HaAMipHOIO (PYHKIIIOHAJBHOI CEHCHU-
TUBHICTIO TaiieHTa 10 ¢izionorivyHoro abo He3HaYHOTO
KHCJIOTHOTO HaBaHTaXEHHS, 1110 CYMPOBOIXKYETHCS CYT-
TEBUM CY0’€KTUBHUM OUCKOMGOPTOM, IIOMPHU BIACYT-
HicTh 00’ekTMBHUX ymKomkeHb CO Ta He3aJaeXXHO BiI
(axkTruHOi yacToTn emizomiB pediokcy [67]. B okpemux

Tabnuys 2. Mo3actpaBoxigHi knidiyHi cumnTomu FTEPX

CuHppom KniHi4Hi cumnTomu Pedpntokc-iHaykoBaHa naTonoris
— XPOHiYHa 3axpunnicTb; . . .
.o L — XPOHIYHWI NAPUHFIT;
— nocTiiHa ANCKOHis; . o ,
! — XPOHIYHUIA (DaPUHTIT;
— 3pWBM rosocy; . . .
OTopuHONapuHro- i Al I — XPOHIYHWUIA PUHIT;
9 — 60oni B ropni, AiNsHL LNi; o .
hapuHreanbHum - y — NapuviHreanbHUn Kpymn;
— HafMipHe CNM30yTBOPEHHS y ropTaHi; — omnmu:
— rinepcanisauis; ]
. . . — oTanris
— Big4yTTa rpyakm y rnotui (Globus sensation)
— HaacafHWi Kallenb; — BpoHXianbHa acTma;
. | — 3aguLLKa; — XPOHIYHUIN BPOHXIT;
BpoHxonereHeBwui . .
— Hanagwu agyxu; — MOBTOPHI MHEBMOHii;
— HiYHi anHoe — igionaTtnyHMn NHeBMOi6PO3
— MNeviHHS A3KKa, LWIK; — Kapiec 3 noganbLUMM PO3BUTKOM
CTOMaTONOriYHMA | — NOPYLUEHHS CMaKOBMX BigyyTTiB; xanitoay;
— YPaXeHHs TBepAnX TKaHWH 3y6iB — AeHTarsnbHi eposii
— 60ni y NiBi NONOBWHI FPYAHOT KNITKW; — MNOPYLUEHHSA MOTOPUKM CTPABOXOAY;
KapgionoriyHui — MOPYLLEHHS CEPLEBOro puTMy (NMOB’sA3aHi Ta He — 6oni 3a rpyaHvHoL, 6insa cepus;
NnoB’A3aHi 3 MaTonorieto cepus (NCEBOOCTEHOKAPAMYHI)) | MOPYLUEHHS pUTMY cepus
— pO3nupaHHs Ta NepernoBHEHHS LLUTYHKa;
. — nepegyacHe (LLUBUOKE) HACUYEHHS;
LLinyHKoBWUi . . — racTponapes
— 30yTTS XMBOTA Nicns ixi;
— HecneunivHnn Ginb
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BUMAaJKax caMe TPUBOXHICTh a00 IICUXOCOMATUYHI peak-
1ii cTaloTh TpUrepaMu abo MOCUIOBaYaMU BUPAXKEHOCTI
kaiHiyHux npossiB TEPX [64]. Pe3ynbrat oCaiaKeHHs
H.A.A. Ahmed (2024) ninTBepIKYIOTh TICHUI 3B’ 130K MixX
nocwieHHssM cumnToMiB 'EPX y maitieHTiB 3a HasIBHOCTI
CTpecy Ta MOpyIIeHb pexXUMy cHY [76].

Takum yuHoM, kiiHiuHi mposiBu [EPX y nmireir Ta
MiIJIITKIB HE MOXHa 3BOJUTU 10 CTAaHIAPTHOIO HaOOpy
cuMnToMiB. PeTenbHa olliHKA CKapr, aHalli3 XapaKTepy ix
BUHUKHEHHS, TPUBAJIOCTI Ta B3aEMO3B’SI3KY 3 XapuyyBaH-
HSIM i CITOCOOOM XUTTSI JAlOTh MOXKJIMBICTH CpopMyBaTU
nudepeHiiioBaHe YSIBASHHS PO Mepedir 3aXBOPIOBAHHS
B KOXXHOMY OKpeMOMy BUMaAKy. IHTerpallis pe3yJbTaTiB
ncuxosioriyHoi ouiHku nauieHTiB 3 'EPX y memiaTpuu-
Hill MpakTUlli, 30KpeMa B MiJUIITKOBOMY Billi, Ma€ CTaTU
000B’SI3KOBUM KOMITOHEHTOM IE€PCOHATi30BaHOi cTpaTerii
1X BEIEHHS.

CyyacHi niaAxoAu v aaroputMmun sepuikauii
AiarHo3y FEPX y AiTen i nipAITKIB

3rigHo 3 MIXHApOTHUMM KOHCEHCYCHHUMU TOKYMEH-
tamu [EPX posrisimaeTbes K KIiHIYHMI miarHO3, IO
0a3yeTbCs Ha peTesibHOMY 300pi aHaMHe3y, imeHTHdika-
1ii TMIoBUX cuMNTOMiB, MoB’a3aHux i3 'EP, a Takox Ha
KJIiHIYHIN BiAMoBiAi Ha MpoOOHY Tepallilo Ta pe3yJbrarax
IHCTPYMEHTAJIbHUX TOCiIKEHb [3]. ¥V nuTsadyomy BiLli rpo-
1leC AiarHOCTUKHU YCKJIAJHIOETHCS BIKOBUMM OCOOJIMBOC-
TSIMU KJIIHIYHUX TIPOSIBiB 3aXBOPIOBAHHSI Ta OOMEXXEHHSIM
IIOJI0 3aCTOCYBAaHHSI iHBa3MBHMX METOMIB MOCIIiI>KEHHS,
0CO0JIMBO Y IiTeit paHHBOTO BiKYy [7, 77].

[HCTpyMEHTaJIbHI METOU TOCIIIKEHHSI, 30KpeMa e30-
daroracrponyoneHockoris (EIJIC), no3BoJisitoTh BUSIBU -
T MOPGOJIOTIYHI 03HaK! pedrrokc-e30dariTy (BiamoBim-
Ho 1o Jloc-AHmKenecbKkoi Kiacudikaiiii), a TAKOX HU3KY
YCKJIaIHEHb, 110 MOXYTh cynpoBomxkyBaTu I EPX, 30kpe-
Ma BUpa3Ku, cTpaBoxin bapperra um NMenTUYHI CTPUKTY-
pu [78]. Ennmockomisa 3 Gioncieto CO cTpaBoxomy 3aiu-
IIAETHCSL MPOBIAHMM METOIOM ITiATBEPIKEHHS NiaTHO3Y
eposiitHoi kimiHiyHOi hopmu EPX y BUnmankax mimo3pu
Ha ycKJIalHeHu ii mepedir abo npu HeedeKTUBHOCTI eM-
nipuuHoi Teparmii [7, 20].

BomHouac BigCyTHICTh €HIOCKOIIYHMX YW TiCTOJIO-
rivaux 3miH CO ctpaBoxony He Bukiouae 'EPX. V mi-
Teil cTaplIoro BiKy Ta IMiIJIITKIB 32 HASIBHOCTI TPUBOXHUX
CUMIITOMIB (3Ha4YHa BTpaTa MacH Tijla, XpOHIYHA aHEMisI,
OoBaHHS 3 OoMimKaMu KpoBi, aucdariss) EIJIC 3a-
JIMIIAETBCS METOAOM BUOOpPY MiaTHOCTUKM. Y CKJIATHMX
JIiaTHOCTUYHUX BUMAAKax a00 MpH IiIo3pi Ha HEKUCIOT-
HUil pedioKc 3acTOCOBYEThCS no0oBe pH-immenmaHc-
MOHITOPYBaHH4, 1110 A€ 3MOTY BUSIBUTU SIK KMCJIOTHI, TaK
i cmabkokucaoTHi/myxHi enizonu T'EP [7, 79].

[1pu Tunosiit cumnromarnui EPX y niteit mkinbHO-
ro BiKY JIOIYCKA€EThCSI EMITipUYHEe TMTPU3HAYEeHHSI iHTi0iTO-
piB ipotoHHoi mommu (IT1IT) sik mpoGHoOI Teparii Ha 4—8
TUXKHIB, TTO3UTHMBHA KJIiHIYHA BiNMOBiAb Ha SIKY MiATBEp-
IUTh AiarHo3. OnHaK Taka CTpaTeris He € BU3HAHOW 3a
HasSIBHOCTI TT03aCTPaBOXiIHMX MTPOSIBIB 3aXBOPIOBAHHS Ta Y
HEMOBJIAT i AiTell paHHBOTO BiKy [20].

V¥ nauientiB 3 TEPX ta HMT/oXxupiHHsaM, 0cO0IMBO
3a HAsIBHOCTI O3HAK METa0OJiYHOIO CUHIPOMY, JOLIIb-

HUM € JJaOOpaTOpHUM CKPUHIHT i3 BU3HAUEHHSIM HU3KU
6ioximiunux mapkepiB (AJIT, ACT, rammarjitoTamiaTpaH-
crnentuaasa, Gpakiiii 6itipyOiHY) 3 METOI BUKIIOUYEHHS
MACXII [36].

AndepeHuiviHa piarHoctuka FEPX y Aiten
TA MIANITKIB

[Ipu nposeneHHi gudepenniiinoi miarnoctuku [EPX
CJIiI BpaXOBYBaTH TaKi CTaHU Ta 3aXBOPIOBAHHS, 1110 MO-
KYTh CyITPOBOJIKYBATUCS Aucharieo:

— TIepBUHHI 3aXBOPIOBAaHHSI CTPaBOXOAy (axajasis,
e3o(arocrasm, aToHis);

— (yHKIIiOHAJIbHI Ta OpraHiuyHi ypaxkeHHsI HepBOBOI i
M’130BOI CUCTEM;

— CTPUKTYpPU CTPABOXOJAY BHACIILOK MAaTOJOTiYHUX
3MiH Y CyMiXKHUX aHATOMIYHUX opraHax (MyXJUHU il KiCTH
CEepEeAOCTiHHS, CTOPOHHI Tijla, 3aAHili MeIiaCTUHIT, TIJIEB-
portyJibMOHabHUI (iOpo3, aHOMAaJii CyauH, 30iIbIIeHHS
IIUTOIIOAIOHOT 3aJT031);

— TCUXiYHi po3aau.

BomgHouac Bkpaii BaXJIMBO PO3YMITH, SIKi HETUIIOBI Ta
HEBiIKJIaaHi (TPUBOXKHI) CUMIITOMHM MOXYTbh BKa3yBaTH Ha
aJIbTepHATUBHUI MiarHO3 Ta CBIMYUTH IIPO MOXKJIUBI IIPU-
YUHU BUHUKHEHHS MPOSIBIB 3aXBOPIOBAHHS Y Malli€HTa,
30Kpema:

— BTpara Baru;

— MIJISIBICTb;

— JIMXOMAaHKa;

— HaaMipHa ApaTiBJIUBICTb;

— TMOYaTOK OJIIOBaHHS > 6 MicsliB abo 1Oro TpuBa-
JICcTh > 12—18 Micsis;

— BUOYXaHHS TiM slUKa Y HEMOBJISIT;

— CyIOMU,;

— 3IYTTS KUBOTA;

— HiuHe OJITOBaHHS UM OJIIOBaHHS 3 TOMIllIKAMU XXOBYi
a00 peuMIuBYIOUe KpUBaBe OJIIOBAHHS;

— niapes;

— peKTajibHa KpoBoTteua [12].

BkazaHi maHi goromaraloTh JiKapro pO3LIMPUTH Jia-
THOCTUYHUI MOIIYK Y MAlli€HTIB, KJIIHIYHI TPOSIBU Y SIKUX
He BiAnoBigarTh TUoBomy nepediry FEPX.

Otrxe, miarHoctwuyHmii minxin o EPX y miteit Ta
IMTITKIB MOBUHEH OyTH KOMILICKCHUM, iHIWBiTyalli3o-
BaHUM, TPYHTYBaTHUCSl Ha pETEIbHOMY 300pi aHaMHe3y,
3BaK€HOMY 3aCTOCYBaHHI iHCTPYMEHTAJIbHUX METO/IIB 10-
CIIIIKEHHS 3 aJallTalli€lo A0 BiKy mamieHTa, MoppodyHK-
LIIOHAJILHUX 1 KJIiHIYHUX (paKTOpPiB Iepediry 3aXxBOpIoBaH-
Hs. fIKicHa olliHKAa aHAMHECTMYHMX CKapr Ta KJIiHIYHUX
CUMITOMIB, OOIOBHEHA 3a IOTPeOU IieCIIpSIMOBaAaHUM
BUKOPUCTAHHSIM iHCTPYMEHTAJIbHUX METO/MiB TOCIiI>KEeH -
HS1, 3AJIMIIAETHCS OCHOBOIO Bepudikaiiii miarHosy 'EPX y
nefiaTpUyHiil TomnyJsuii Ta sKicHoi audepeHLiitHol aia-
THOCTUKH.

Crparerii BeA€HHs Ta AiKyBQHHS nayieHTie 3 TEPX

CyuacHe BemeHHs mnamieHtiB 3 'EPX 0a3yetbcst Ha
MIPUHIIMIIAX €TaITHOCTI Ta MIKIUCIUILUIIHAPHOTO ITiIXOIy
3 ypaxyBaHHSIM BiKY, BUPaxK€HOCTi CUMIITOMIiB, HassBHOCTi
YCKJIaIHEHb i CYyIyTHIX 3aXxBopioBaHb. BomHouac y memia-
TPUYHIN MpaKTuUlli 30epira€Tbcs 3HaUHA TETEPOreHHICTh Y
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3aCTOCYBaHHI SIK HEMEeIMKaMEHTO3HHUX, TakK i (hapMaKoJio-
TiYHUX MiAXOMiB, 10 3YMOBIIIOE MOTPEOY B iX OHOBJEHHI
BIIMOBIIHO 10 CyYaCHUX JaHUX, 3aCHOBAHUX Ha JOKa3ax.

JlikyBannst TEPX y niTeil € KOMIIJIEKCHUM 1 BKJIIOYA€E
HeMeIMKaMEeHTO3Hi 3axX0au, (hapMaKoJIOTiYHi BIUIMBU Ta Y
MOOIMHOKUX BUIIagKax XipypriuHe BTpydyaHHsl. OCHOBHE
3aBIaHHs Teparlil MoJsirae B YCYHEHHI KJIiHIYHUX MPOSIBIiB
3aXBOPIOBAHHS, 3aM00iraHHI PO3BUTKY YCKJIAHEHbD i T0-
JUMIIEHHI SIKOCTi KUTTSI Malli€HTIB.

Hemeodukamenmo3sni empyuanus

Ha nepiiomy erarmi BeneHHs mali€eHTa KJIIOYOBY POJb
BilirparoTb HEMEIMKAMEHTO3Hi BTPY4YaHHs, Cepel SIKHUX
MNpiOPUTETHUMU CTalOTh 3HMXKEHHS Macu Tila y pasi
HMT/oxupiHHsl, yCyHEHHsI 3 palioHy IpOAYKTiB, IO
3HMXYy0Th ToHyc HCC, mo3uliiiiHa tepartisi, ycBinomieHe
JMOTPUMAaHHSI 3J0POBOTO CITIOCOOY XKUTTSI Ta KOPEKILisl Xap-
YOBUX 3BUYOK, 1110 € (yHAAMEHTAJIbHUMU CKJIaIHUKAMU
TepaneBTHuYHOI cTpaterii [EPX y mailieHTiB BCcix BiKOBUX
rpyn [65, 80].

Liemuuna moodughikayis

JocsrHeHHsT e(MEeKTUBHOCTI MiETUYHOI KOpPEKIil Io-
TpeOye iHIMBiIyali30BaHOTO ITiIXOMY 3 ypaXyBaHHSM BiKy
Ta KJIiHiYHUX ocobnuBocTeil nepediry 'EPX y martieHTa.
XBOPUM CJIiJl YHUKATU HEOOIPYHTOBAaHUX XapuyOBUX 0OMe-
K€Hb, OCKIJTbKM €(EeKTUBHICTb OiIbIIOCTI ediMiHaLlIMHMX
JIIET HE MA€ IOCTaTHBOTO IMiATBEPIXKEHHS Y CYYaCHMX J10-
KazoBux jkepenax [81]. HagmipHa pecTpukiiisi paiioHy
MOe TIPU3BECTU 10 TOTipIIEHHS SIKOCTI XXUTTS TalliEHTA,
He30aJlaHCOBAHOTO XapuyoBOTO Tpodiito Ta (hopMyBaHHS
HU3KM AePILUTIB, IO CTOCYIOTHCS SIK MaKpoO-, TaK i Mi-
KpOHYTpIi€HTIB [82].

Ha croromgni 3aimimaioThcsl akTyadbHUMU KIIACUYHI
peKoMeHaallii, 110 BKJIIOYalTh YHUKHEHHS TepeimaHHs,
KBaILUIMBOTO CITOKMBAHHS iKi 3 IepeBakaHHSIM OiTKOBUX
MPONYKTIB Hal >KUPOBUMU, OCKIIBKU OUIKM CHPUSIOTH
ninpuieHHio ToHycy HCC, a TakoX NpaBUJIbHUI BU-
0ip TeXHOJIOTii MPUTOTYBaHHS 1Xi, 30KpeMa ii 3amiKaHH:,
MPUTOTYBaHHS Ha Tpwii ado Ha mapi. lo mpoayKTiB, 1110
OigasraloTb OOMEXKEHHI0, HaJleXaThb Ti, 1110 TTOJPa3HIOIOTh
CO crpaBoxony, 3HmKy0Th ToHyc HCC, ynoBiIbHIOIOTH
eBaKyallito IIIJTYHKOBOTO BMIiCTy a00 CIIPUYMHSIIOTh METEO-
pusm [83].

Ilompu mommpeHicTh peKOMEHIAII 11010 BUKITIOYeH-
HS II0KoJIamy, KogeiHy, MpsSHOIIIB, TOMATIB, LIMTPYCOBUX
Ta ra30BaHMX HAIOIB, HA CbOTO/IHI HEAOCTATHBLO MEPEKOH-
JIMBMX JOKa3iB iX HEraTMBHOIO BILUIMBY Ha mepebir TEPX,
TOMY eJliMiHallid TaKuX IPOAYKTIB Ma€ 3diliCHIOBaTUCS
iHAUBIIyaJIbHO, HA OCHOBI BMSIBJIEHMX TPUIEPiB Y KOH-
kpeTHoro naiiieHTa [80, 84]. HenioaasHi orjisiiu HayKoOBUX
TMOCTIIXKEHb OKPECIWIN AesIKi MEXaHi3MU YHUKHEHHS [Ti-
E€TUYHUX TPUTEPiB, X04a JOKa3U € CIAOKMMU i 1li TpUrepu
HE 3aBXI1 KOPEJIOITh i3 BUpaxeHicTio cuMmnToMmiB 'EPX
[81, 83].

ITpoBeneHuit aBTopamMu JOCTIIKEHHST aHaJi3 pallioHiB
xapuyBaHHs mauieHTiB 3 ['EPX xapakrepm3yBaBcsi Bu-
IIYMMH TTOKAa3HMKAMU KaJOPiHOCTI i OLIBIIOI0 KiJIbKICTIO
CIIOXXMBAHUX XKUPiB MOPIBHSIHO 3 KOHTPOJBbHOIO TPYIIOI0
MpakKTUYHO 3M0POBUX AiTel BiAMOBiAHOTO BiKy [32].

Husbpke crnoxuBaHHS XapuyOBMX BOJIOKOH BU3Haue-
HO J0JaTKOBUM (hakTopoM, noB’s3aHum 3 TEPX y miteii
3 HMT it oxupinHsaMm. IlopiBHSIHO 3 mauieHTaMu, SKi
CTpaXIamTh Ha HeeposiitHy KiiHiuHy ¢hopmy 'EPX, y pa-
LIiOHi XBOpMX Ha epo3iiiH1Ii €30(ariT € BUIIE CITOXKNBAHHSI
eHeprii, OiJIKa i 3araJibHOTO XUpPY Ha TJIi HU3bKOTO PiBHSI
MOJIiHEHACUYEeHUX KUPIB.

Ha cwroromni Bce wacrime nmpu [EPX ta iHmmx 3axBo-
PIOBAHHSIX 3aCTOCOBYIOTh HU3bKOBYTJIEBOHI a00 HU3bKO-
FODMAP-gieTu, npore noka3oBa 0a3a iX e(peKTUBHOCTI
3aJIUIIAEThC cylepeuanBolo [82, 85]. BogHouac pe3yib-
tatu pociaimkeHHss P. Riviére et al. (2021) miaTBepauau
poiab FODMAP-gietu y 3MeHIIIeHH] BUpaXke€HOCTI ILTyH-
KOBO-KMIIKOBHUX MPOSIBiB, BKIoyaroun cumntomu 'EPX
y Mali€HTiB, X0ua MPSIMUiA 3B’SI30K Mi>K HUMM J10Ci BUBYa-
€Thcd i moTpedye yrouHeHHs [86].

Binbiry mokazoBy MiATPUMKY MaloTh pPeKOMEHIAILlil
moao Moaudikauii pexumy XapuyBaHHS: 3MEHIICHHS
PO3Mipy MOPILiii i3Ki, KOHTPOJIb CTIOXKMBAHHS TIPOCTUX 11y~
KpiB, YHUKHEHHS HIYHOTO XapuyBaHHS (IPUIIOM iXi Ma€
3aBeplUIyBaTUCS IOHAWIMeHIe 3a 2—3 TOOUHM OO CHY)
[80]. Ilo cToCcyeThCs BIUIMBY Pi3HUX HAIIOIB Ha mepeoir
T'EPX, To B aHaJi3i JaHUX NPOCIEKTUBHOI'O MOCiIKEH-
Hs R.S. Mehta et al. (2020) BusiBJI€HO, 1110 CHOXHWBAaHHS
KaBHU, yalo abo ra3oBaHOi Boau OyJIO MOB’sI3aHe 3 MiABU-
IIEHUM PU3UKOM MOCUJIEHHSI BUPAXXEHOCTI 1l CUMMTOMIB.
BonHouac cnoXuBaHHSI BOIM, COKY a00 MoJioKa He 0y10
MOB’sI3aHEe 3 TTOCWJICHHSIM CUMITOMIB peIItOKCy, a BXM-
BaHHSI BOIU 3aMiCTh KaBU, Yato a00 ra30BaHUX HAIIOIB Bi-
pPOTiIHO 3MEHIINJIO PU3UK BUHUKHEHHS KJIiHIYHUX TPO-
saBiB TEPX [87].

V Garatbox myOJIiKaIisgsx 0COOJIMBY yBary peKOMeHIO0-
BaHO IIPUAUISTH TOJIOXEHHIO Tija TiCsI IpUiioMy ixi,
0COOIMBO BHOYI, KOJM OYMILEHHS CTPABOXOAY YTPYI-
HEHEe Yepe3 3HUXKEHHS 4acTOTU TMEePUCTATbTUYHUX aKTiB
KOBTAHHS Ta 3MEHUIEHHS CJIMHOBUIUIEHHS 1 3HUXEHHS
HeNTpasizyiouoro epekTy cauuu [66]. BaxinBo moscHio-
BaTu O6aTbKaM XBOPHUX JiTeH, 110 MiAHATTS JULIE TOJOBU
3a JIOMOMOTOI0 BUCOKHMX MOMYIIOK MOXKE TiBUIIIUTH BHY-
TPIIHBOUEPEBHUI TUCK i TTOCUJIUTU TPOSIBU PedIIOKCY.
Tomy peKOMEHIYEThCS MiTHATTS Y3TOJIB S JIiKKa T Ky-
ToM 15-20°. ITicnst mpuitoMy TXi JiTSIM CJin yTpuMmyBa-
TUCH Bill (pi3MYHOI aKTUBHOCTI, Pi3KUX HaXWJIiB TyJyOa Ta
TOPU3OHTAJIBHOTO TIOJIOKEHHSI TIPOTSITOM IIOHAWMEHIIIe
1,5—2 rommH i mam’gTaTH, 110 TpaBiTaLiiHUI haKkTop €
BaXXIMBUM (Di3i0JIOTIYHMM 3aXMCHUM MEXaHi3MOM IIPOTU
BUHUKHEHHS HiyHOoro pedmokcy [80]. [Ipu ubomy y ma-
LIEHTIB 3 MiABUIIEHOIO BiClIEPaJIbHOIO TillePUyTIMBICTIO
Ha TJi aucbangaHcy y (yHKIIIOHYBaHHI OCi «KMIIEYHUK —
MO30K» KJIiHiuHi cumntomu I'EPX MoxXyTb OyTu He Juiiie
IHTEHCHUBHIIIUMU, ajie ¥ CTIMKIIIUMU 10 TpaauLiiiHOI Me-
NIMKaMEHTO3HO1 Teparii [42].

OTXe, TOTpUMaHHS 310POBOTO CIMIOCOOY XXUTTSI Ta paH-
HE HEMEIMKAMEHTO3HEe BTPYYaHHSI, 1110 CIIPUSIE 3MOPOBUM
3BMYKaM, 3JaTHE TONoMOrTy 3MeHImnTH Hacainku EPX
y Malie€HTiB MOJIOAOTO BiKY, a TAKOX AiTe i mimmiTkis [1].

Hanpsamu medurxameHmo3no2o AiKy8aHHs
3rigHoO 3 cyyacHMMM TaiiyiaiiHaMH i CMCTeMaTUYHU-
MU orisimamu, 3actocyBaHHs II1I1 y miTeit repioro poxy
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KUTTS MOXJIMBeE B pasi BepudikoBaHoi 'EPX i3 ypaxeH-
Hsim CO cTpaBOXO/y UM 3a HasSIBHOCTI ycKJ1agHeHb [88]. 3a
BiIcyTHOCTI TpuBOXHUX 03HaK ['EP y HemoBiAT po3ris-
JAIOTh 51K (bi3iogoTiuHmMIi CTaH, 110 He MoTpedye hapMako-
Teparii. Taky Mo3uiilo BUKJIAAEHO Y CITUIbHUX PEKOMEH-
nmanisx NASPGHAN it ESPGHAN, ne HaroJjomreHo, 1o
Y HEMOBJISIT 3 TUTIOBUM TIepebiroM perypritaitii npioputeT
MaloTh HeMeInKaMeHTO3Hi 3axonu [20].

Onnak 3a HagBHOCTI cummitoMiB 'EPX, 1o He 3HMKa-
I0Th TIPU BUKOPUCTAHHI HEMEAMKAMEHTO3HUX BTPYyYaHb,
CJlii PO3IJISIHYTU TIMTaHHSI TIPO MEAUKAMEHTO3HE JIiKYy-
BaHH [11, 77]. IloTouyHi MixkHapoaHi peKoMeHaallii Ioao
nikyBaHHs1 'EPX y miteit Bikom 10 1 poKy peKOMEHIYIOTh
poO3MIsiIaT MOXKIMBICTH 3acTocyBaHHs IITIT nuine 3a
BiICYTHOCTi e(deKTy Bill BAKOPUCTAHHS 3aCO0iB JIiIKyBaH-
HSl Tepiloi JiHil (YHUKHEHHSI TIeperoJoByBaHHsI, 3aCTO-
CyBaHHs 3aryllyBadiB) Ta CTpaTeriii Apyroi JiHii, Takux
SIK BUKJIIOUEHHSI KOPOB’SIUOTO MOJIOKa (Yepe3 BU3HAHUIA
3B’SI30K MiX ajieprielo Ha 0iJTOK KOpOB’SIYOrO MOJIOKa Ta
dopmyBanaam npossiB EPX) [11, 20, 77].

II1IT € mpemaparamu, 110 HaYACTillIe TPU3HAYAIOTH Y
cBiTi. [x BUKOpHMCcTaHHS TakoX cxBaneHo i B TemiaTpii, 30-
KpeMa Il KOPOTKOYACHOTO JIIKyBaHHSI CUMIITOMATUYHOT
T'EPX Tta 3aroenns ypaxeHns CO cTpaBoxoay 3a HassBHOCTi
eposiitHoro e3odarity [89].

Otxe, dapmakorepaniss TEPX y miteit Ta mimniTKiB
MokKa3zaHa MPU HASIBHOCTI KJIIHIYHO 3HAUYyLIUX CUMIITO-
MiB abo MopdosoriuHo minTBepmkeHux 3miH CO cTpa-
Boxomy. II1I1 3anuimatoTecs mpenapaTaMu MepIoi JiHil y
MEIMKAMEHTO3HOMY JIIKyBaHHI TediaTpUYHMUX TAIliEHTIB
i3 Bepudikosanoto T'EPX [27]. Ix edexTusHicTb Gyna miz-
TBEP/KEHA B YUCJCHHUX KJIIHIYHUX TOCTIIKEHHSX, SIKi
nponemoncTpyBanu nepesaru ITIT nan 6;1okaropamu H -
PeLeTTOPiB ricTaMiHy 1110J10 KOHTPOJIIO CUMIITOMIB 3aXBO-
pIOBaHHs, 30KpeMa 3a HasIBHOCTI epo3iiiHOro e3odarity
Ta 3HVDKEHHST YaCTOTU PELMIMBIB SIK MpPU €po3iliHiil, Tak
i mpu HeepoailiHiil kiiHiuHii dopmi TEPX [47]. Pexo-
MeHIoBaHa TpuBadicTh Kypcy IIIIT y nutauiit mpakTuii
CTAHOBUTD Bill 4 10 8 TUXKHIB 3aJI€3KHO BiJl KJIiHiYHOI Bi-
MOoBiJi MaljieHTa. Y BUMaaKax JIETKOl CUMIITOMATUKUA a0bo
enizonnuHux nposBiB 'EPX 6e3 engockomiunnx 3min CO
CTPaBOXOJy MOXXJIMBE HETPUBAJIe 3aCTOCYBAaHHS aHTaIlM-
NiB a00 aJIbTiHATIB SIK 3aCO0IB CUMNITOMATUYHOIO TOJIer-
IIIEHHS IIPOSIBIB 3aXBOPIOBAHHI [7].

Bonnouac, xoua II1I1 3anuimaioTbes MepIioio JiHIEIO
MenukamMeHTo3Horo JikyBaHHs ['EPX, umciaenni myOimi-
Kalii 0OroBOpOIOTh MUTAHHS IOAO0 MOOIYHUX e(deKTiB,
CYMHIBHU 11010 Oe3MeKu iX TPMBAJOro 3aCTOCYBaHHS Ta
3pOCTaHHS CTypOOBAHOCTI 111010 HAAMIPHOIO MPU3HAYEH-
Hs L€l rpynu IpenapariB, 110 CBiIUYUTH PO BaXJIUBIiCTh
OLIIHKM CTaHy TallieHTa, OOTPUMaHHS peKOMEHIallil,
3aCHOBAaHUX Ha JIOKa3ax, Ta IOAAIbIIOTO TOCITiIKEHHS
e(beKTUBHOCTI i 6e3NeKu MeIUKaMEHTO3HOIO JIIKyBaHHS
3axBoproBaHHs [80, 90—92].

Ha nymky V. Savarino et al. (2020), y apmakosioriuHiii
tepamii EPX Hemae BmacHe iHHOBALIHHUX OCOOJMBOC-
Tell, SIKIIO TiJIbKM iHTepecC OO0 JIKIiB He 30aTHUI ITOCUIN-
T 3axucHi BractuBocTi CO cTpaBoxomy Ta/abo ii 3axucT
[93]. Lli criosiykKu MOXYTbh OYyTM KOPUCHUMU B MOEIHAHHI
3 IIII1 y mauientiB 3 HI'EPX 3 yacTkoBolo BiAmoBinmaio

Ha aHTUCeKpeTopHi npenapatu. Y poboti D.A. Katzka et
al. (2020) 3a3HaualoTh, 1110, Xo4a eckanarlist Teparii ITITT
MOXe OYTH JOLIJIBLHOIO s JIIKYyBaHHS MPOsIBiB e30darity
BHICOKOTO CTYMEHST aKTUBHOCTI, il 3aCTOCYBaHHS 10 iHITAX
denorunis TEPX, ne moxe momiHyBaTH MOIYJIOOYMIA
BIUIMB TPUBOTHU, TTOCUJIEHOT MOTOPUKHU, BiCllepabHOI Ti-
MepUYyTIMBOCTI Ta HECTPaBOXiTHUX (hAaKTOPiB, € MOCUTH
cymHiBHUM [94]. Otxe, 3 omisiay Ha Te, o [EPX — 1e
XpOHIYHE PeLUMAMBYIOUE 3aXBOPIOBAHHS, 1i JTiIKyBaHHS I10-
TpeOy€e iHAMUBIAYaTbHOIO ITIXOMy HO KOXHOTO KOHKpET-
HOTO BUIIAAKY 3 PETeJIbHUM aHali30M MPOBiTHUX IAaTOTe-
HETUYHUX YNHHUKIB.

JlomaTKOBO TaKOX [MOLILHO aKIEHTYBaTH yBary Ha
TOMY, 1110, Xo4ya Mmatodi3iojoriyHa pojb MOpylIeHb MO-
TOPUKM CTPaBOXOAY Yy MporpecyBaHHi e3odarity € aoBe-
NIEHOI0, 3aCTOCYBaHHSI MPOKIHETUYHUX 3acO0iB y miTeid
oOMexeHe 4epe3 HEeJIOCTaTHIO J0Ka3oBy 0a3y HIogo ix
edekTuBHOCTI Ta O0e3neku. CydacHi JaHi He TEeMOHCTpPY-
I0Th TEPEeKOHJIMBUX TOKa3iB Ha KOPUCTb 3aCTOCYBaHHS
npokinetukis npu 'EPX y nepiarpuunux mauieHTis [49].

Oco06auBy yBary mpu BeAeHHI IAIli€HTIB OUTSIYOrO
Ta IMITITKOBOTO BIKY CIIiI IPUIOUISITH XBOPUM 3 CYITYT-
HiMU TICUXOEMOLIIMHMMHU pO3JagaMu, 10 MalOTh TiCHUI
3B’S130K i3 sIKicTIO XUTTS Ta nepebirom TEPX [95, 96].
VY HuU3LI BUIAAKIB TPUBOXHI Ta JAEMPECUBHI po3jaaau
3aJIMIIAI0OTHCSI HEPO3IMi3HAHUMM Yy KOHTEKCTi BEIEeHHS
TaKWX MallieHTIB, OCKIJIbKMA yBara Jiikapsi 31e0i1blIoro
30Cepe/KeHa Ha TaCTPOiHTeCTUHAIbHUX MTPOSIBaX 3aXBO-
proBaHHs [66]. SIK HacTimOK, IcMXoeMOlLIiiiHa KOMOPOiI-
HICTh HE OTPHUMYE HAJIEXXHOI TepareBTUYHOI KOPEKIIil,
110 MOXeE CTIPUSTU 3HUKEHHIO e(heKTUBHOCTI CTaHAapT-
HOTO JIIKYBaHHSI Ta TSXXKYOMY Tiepediry 3aXBOpIOBaHHSI.
3 orisimy Ha MOXJIMBUUN BIUJIMB TPUBOXHUX CTaHIB Ha
Cy0’€KTUBHE CHPUUHSITTS TSXKKOCTI KIiHIYHMX MIPOSIBiB
T'EPX, a Takoxk Ha BeretaTuBHY peryisimiro dyHkiii TT
OOrpyHTOBAHUM € 3a0e3IeyeHHs MYJbTUAMCIUILTIIHAP-
HOTO TiAXOAY OO0 BeAeHHS TaKWX MaLieHTiB [67]. 3any-
YEHHS 10 JiarHOCTUYHO-JIIKYBaJIbHOTO Tpolecy daxis-
1uiB 3 ncuxorepanii ado AUTAYOI McuxiaTpii JO3BOIUTH
CBOEYACHO iIeHTU(IKYBaTU Ta YCYHYTH TPUBOXHI KOM-
TMOHEHTHU, 110 TOTEHIIiIHHO MOXYTh MOIUDiIKyBaTH Mnepe-
6ir TEPX [66].

Xipypeiune empyuanns npu 'EPX

Dyuportikalis po3IsIa€Tbesl SIK METOA BUOOpY
JIMIIIE y BUTAAKAX TSDKKOTO, PE3UCTEHTHOTO IO MEIuKa-
MEHTO3HOI Teparii pedJioKcy ado 3a HasSIBHOCTI yCKJIaI-
HeHb (CTPUKTYp CTpaBoXxony, pedpakTepHUX BHUPA30K,
peunauByodoi kpoBoTeui). Ciin 3a3HaYnTH, 1O i Xipyp-
rivHe BTPYYaHHS 3 YacOM €BOJIIOLIIOHYBAJO i Terep me-
PEBaXXHO BMKOHYETHCS JIANapOCKOIMIYHUMKM METOIaMu 3
BITPOBAKEHHSM iHHOBaLiTHMX MeTonuK [12, 80].

Xoua OibIIICTh AiTeH i3 HEeyCcKIaaHEHUM Iepedirom
I'EPX nob6pe pearye Ha momudikalitlo crnocoOy KUTTS i
MeINKaMEHTO3HY Teparito, 3okpeMa II1I1, y yactuau na-
LIIEHTIB CUMIITOMHM 30epiraloTbes a00 peuINBYIOTh ITiCIIST
BinMmiHM nmikyBaHHs. Taka KiIiHiuHA OTWMHaMiKa IOTpeOye
peTeIbHOTO MOHITOPHMHTIY, IOBTOPHOTO OLIiHIOBaHHS (haK-
TOPiB PU3UKY Ta MPOBEASHHS TOMATKOBUX MialrHOCTUYHMX
npouenyp [27].
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Takum unHOM, cTpareris BeaeHHs [EPX y miteit Ta min-
JIITKiB MOBMHHA 0a3yBaTUCh Ha IMOETalIHOMY i BoaHOYac
THYYKOMY QJITOPUTMi, 1110 BPAXOBY€E iHIUBIAYyaJIbHI KJTiHiY-
Hi 0cOOJIMBOCTI Mepediry 3aXBOpIOBaHHS, BiK IUTUHU, Ha-
SIBHI CYMYTHIi 3aXBOPIOBAHHS Ta IMMOTEHIIIHI PU3UKU.

BMCHOBKM

1. TEPX B yMOBaXx CbOTrOfICHHSI BU3HAHA MEIUKO-TICU-
XOCOIIIaJIbHOIO IIPOOJIEMOI0 ¥ BChOMY CBITi Ta € MYJIBTH-
(haKTOPHUM 3aXBOPIOBAHHSIM, Y PO3BUTKY SIKOTO TIOEAHY-
IOThCSI TTOPYILIEHHST aHTUPE(MIIOKCHUX MEXaHi3MiB, BILUIUB
HYTPUTUBHUX, ICUXOEMOLIIMHUX Ta META0OTIYHUX YMHHU -
KiB.

2. ¥V moaudikauii nepediry TEPX ta ¢opmyBaHHi ii
YCKJIQJIHEHb Y iTell i 0COOJIMBO Yy MiIJTiTKiB KJIIIOYOBY POJIb
BilirpaloTh OXMWPiHHS, HeAOCTaTHS (i3uyHa aKTUBHICTb,
0COOJIMBOCTI XapuyBaHHsSI i ICUXOJIOTIYHOIO CTaTycy Ta
CTPECOBI HABaHTaXKEHHSI.

3. CyuvacHa niarHoctuka 'EPX rpyHTyeThCs HAa KOMII-
JIEKCHIl OLIiHIII aHaMHe3y, KJIiIHIYHUX MPOSIBIB i pe3ysbra-
TiB iIHCTpYMEHTAJIbHUX JTOCIIIKEHb, IIPU LIbOMY iHBa3WBHI
METOM MaloTh 3aCTOCOBYBATUCS 3 ypaxyBaHHSIM BiKOBUX
Ta KJIiHIYHUX OOMEXEHb.

4. dyHpaMeHTaIbBHUMU 3acaJlaMU BEICHHSI TALliEHTIB 3
T'EPX € HemennKaMeHTO3Hi cTparerii, 30KpeMa Moaudika-
1ist crocoOy KUTTS Ta iHIMBiMyasizoBaHa KOPEKIIisl Xapuy-
BaHHS.

5. apMakoTteparisi 3aXBOPIOBaHHsI TOBMHHA MpPU-
3HAYATUCS 32 HASIBHOCTI YiTKUX MOKa3aHb Ta BiAMOBiIaTA
MPUHILIMIIAM ITePCOHAII30BaHOI MEAULIMHU, 1110 3aCHOBaHa
Ha 0Ka3ax, 3 ypaxyBaHHSM MeTaOOTiUHUX Ta TICUXOEMO-
HiHUX 0COOIMBOCTEN AUTSYOTO i TiJUTITKOBOTO BiKY, CTAHY
mikpobiomy TT mis minBuineHHST e(PEeKTUBHOCTI Tepaltii,
3aro0iraHHs XpOoHi3allii mpolecy Ta PO3BUTKY YCKIIaTHEHb,
a TAKOXK TOJIIMIIIEHHS SIKOCTi KUTTS Malli€HTIB.

6. TTigBUIIIEHHST HACTOPOXKEHOCTI cepes JIiKapiB 11010
T'EPX y niteil pisHuX BiKOBUX TPy, CBOEYACHE BUSBJICH-
Hs (akTOpiB pM3UKy Ta po3poOKa iHAMBIimyani30BaHUX
CTpaTerTiil iX BeleHHs 3 ypaXyBaHHSIM BiKy, KOMOPOiTHUX
CTaHiB i MCUXOEMOILIHOTO CTaTyCcy TMalliEHTa 3ajJuIina-
IOThCSI KJIIOYOBMMMU 3aBIaHHSIMM CydacHOI TeaiaTpuuHOl
MPaKTUKMU.

TMonmanpini gocmimXkeHHsI TMOBMHHI OyTHM CHpsiMOBa-
HUMM Ha YTOUHEHHSI pOJi MOopylIeHb MiKpobiomy, meTa-
OOJIIYHMX i TICMXOeMOLIIHNX (aKTOpiB y popMyBaHHI Ta
nporpecyBanHi 'EPX, 1o crpusitume ymocKOHaJIeHHIO
IiaTHOCTUYHUX aJITOPUTMIB Ta ONMTUMI3allil JIiKyBaJbHUX
CTpaTeriii, OT03BOJUTh 3MEHIIUTU PU3UKU (hOPMYBaHHS
YCKJIaJIHEHb Ta MOJIMIINATh JOBTOCTPOKOBI pE3yJIbTaTHU.
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Gastroesophageal reflux disease in children and adolescents: multifactorial model of pathogenesis,
clinical features, risk factors, and modern management strategies

Abstract. Background. Gastroesophageal reflux disease in
children and adolescents is a relevant issue in modern pediatric
gastroenterology, characterized by increasing prevalence, vari-
ability of clinical manifestations, and diagnostic challenges due to
age-specific features of patients. The purpose was to summarize
current data on the prevalence and characteristics of the clini-
cal course in children and adolescents, influence of risk factors
and the main pathophysiological mechanisms on its formation,
approaches to diagnosis and treatment. Materials and methods.
The literature review was based on the analysis of the results of
published open access scientific studies using the information
search systems PubMed, Web of Science, Scopus, Google Scho-
lar and ResearchGate on gastroesophageal reflux disease, risk fac-
tors and pathogenetic mechanisms of its formation, treatment ap-
proaches. We mainly considered studies published within the last
five years. A total of 96 articles were included for analysis. Results.
Gastroesophageal reflux disease has a multifactorial nature and is
associated with obesity, dietary habits, psycho-emotional disor-
ders, and alterations in the gastrointestinal microbiome. Special

attention is paid to the specificity of the clinical manifestations
of the disease, its esophageal and extraesophageal symptoms and
the modern diagnostic algorithm, which involves comprehensive
evaluation of medical history, analysis of clinical features and re-
sults of using instrumental research methods. Current non-drug
and pharmacological interventions to the therapy of the disease
are considered; the importance of an interdisciplinary approach
taking into account the psychological and metabolic status of a
patient to prevent the development of complications and increase
the effectiveness of therapy is emphasized. Conclusions. Further
research should be directed at clarifying the role of microbiome
disturbances, metabolic, and psycho-emotional factors in the de-
velopment and progression of gastroesophageal reflux disease in
children and adolescents, with the aim of optimizing treatment
strategies, minimizing complications, and enhancing quality of
life.

Keywords: children; adolescents; nutrition; healthy lifestyle;
gastroesophageal reflux disease; obesity; anxiety; pathogenesis; di-
agnostics; treatment; review

Tom 20, N2 6, 2025

www.mif-ua.com, http://childshealth.zaslavsky.com.ua

91



ng AIITI":IIf)Il

Aikapio, Wwo npakTukye / Practicing Physician

DOI: https://doi.org/10.22141/2224-0551.20.6.2025.1897
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AHI «HQyKkOBO-pQKTUYHMM MEANYHV PeQBIAITALIMHO-AIQrHOCTUYHWMV LieHTD MO3 YkpaiHu», m. Knie, YkpaiHa

KomMmnAekCHa TpaBMAa BiHU B MIAAITKAQ:
AIQrHOCTUKQ TO BIAHOBAEHHS
(KAIHIYHUM BUNAAOK)

Pestome. Axmyaavnicmo. Cman 300pos’s dumsuoeo nacenenns € 6aicAUSUM NOKAZHUKOM OAA20NOAYHUS CYCHinb-
cmea i depacasu. Boenni dii gucmynaroms nOmMyscHUM 0ecmpyKmMueHUM haKmopom, Cmeopoions HA036U4AaiHo cmpe-
COBI YMOBU, U0 CYMMEBO WKOOAMb QI3UHHOMY MA NCUXTUHOMY 300p08 10 dimeil. JJumsauuii opeanizm He Mae 00CMamHb0
@izionoeiunux i nCUX0A02IMHUX pecypcié 045 ONOpPYy MPUBAAOMY Cmpecy, a ye NPu3800Uums 00 3HAYHUX NCUXOCOMAMUY-
HUX nopyuieHv. Po3ymiHHs enubuHU yux nopyuieHs 8 opeanizmi dimeil i nioaimkie yHacaiook nepeHeceHoeo cmpecy Ha-
dacmbv MONCAUBICIMb NPOCHO3Y8AMU HACAIOKU Nepexcumoi mpaeedii K 0451 KOHKPemHOi OumuHu, max i 045 HACMYNHUX
nokonine. Mema: na npuxkaadi kainivHo20 eunadky nodamu ii RPOAHANIZY8AMU (PI3UMHI, A MAKONC NCUXIMHI CKAAD0BI
mpaemu iliHU [ HA OCHOBI Ub020 GUSHAYUMU OCHOBHI NIOX00U 00 MeQuKo-ncuxono2itHoi peabirimauii. Mamepiaau
ma memoou. [ayicum A., 14 pokis, nid uac obcmpiny ompumag mMiHHO-8UGYX08Y MPaemy npasoi CIOHUYHOI OLNAHKU,
a makooic cmae cgiokom 3aeubeni 6amoka i badyci. Onmumanvhe 8i0H08ACHHS QI3UUHO20, COMAMUUHORO | NCUXIUHO20
300p08’s nioaimka 30iliCHeHO 3a aneopUMMOM HAOAHHS KOMNACKCHOI MeOUKO-NCUxon0eiuHoi KainiuHol peabirimayii,
Wo éKAl0uana medudHuil, @izuunuil, ncuxosoeitnuil, couiarohuii 6roku. Pesyavmamu. Tpaema eiiinu 6 nodanomy
KAIHIYHOMY 8UNAOKY XapaKmepu3yemuvcs majcKum nepedieom, 0CKinbKu NOEOHYE MIHHO-8UOYX08Y MPABMY 3 20CMPUM
KOMOIHOBAHUM (DI3UMHUM | NCUXOAOSTUHUM CIPECOM, A MAKONC CYNPOBOONCYEMBCS 20PHGAHHAM Nicas 3azubeni pio-
HUX, Wo 68i00y8acmovcs Ha (POHI MPUBAN020 GNAUBY THUUX 306HIUHIX decmpyKmMUGHUX (hakmopie. V pezyavmami npo-
6e0eH020 KYPCy KOMNAEKCHOI MeOUuK0-ncuxon02iuHoi KAiHiuHoi peabinimayii ¢ nionimka cnocmepieanacs no3umueHa
JuHamixa wo0o noainueHHs NCUXO0eMOUiliHo20 (NeeHe 3HUMICeHHS NCUXOeMOULIH020 HanpyicenHs — 3 8 do 5 baais,
noainuieHHs ycaiooMAeHH s, NOCUACHHS KOHMPOAI0 HAO 8AACHUM MINOM | OyMKAMU) | COMAmMUu4H020 cmary (nioguujenHs
DI6HA AKMUBHOCMI, HOPMANIZAYISI NOKA3HUKIB 2A0K03U, KAAIl0, apmepianbHo20 MUCKY | YHaCmOmu cepuesux cKopo-
uenv). Bucnosxu. Omoce, mpaema gitinu nompebye inme2pogarno2o nioxody 00 diazHocmuKu, AiKy8anHs i peabirima-
uii, wo oxonnioe izuuni, meduuri, ncuxonoeiuti, couiarvHi achekmu 300pos’s nauiecnma. Epexmusna kKomniexcra
MeOQUKo-ncuxon02iuHa KAiniuHa peabinimayis € 8axicaugor yMosor Gi0H06AeHHs 300p0o8’a dimeil, IKi 3a3HAAU MANCKUX
cmpecosux énaugie gilinu. Ilposedenns peabirimauyiiinux 3axodie hompedye cimeiiH0-0pieHM08aH020 nidxody 3 HAdaH-
HAM HeobXiOH020 00cs2y peabinimayiiinoi donomoeu 8cim YaeHam poourU, SKa 6mpamuna pioHux.

KimouoBi ciioBa: eiiina; dimu; nopanenns; empama pionux; cmpec; KAiHiYHA NCUX0A02i; MEOUKO-NCUXO0A02IMHA
KAiniuHa peabinimayis

Bctyn

OaraTboX IOTpeO AiTeit, HaBiTh Oa30Bi MOTPEOU HE 3aBXKIU

CtaH 310pOB’St IUTSIYOrO HACEJIEHHS € BAXJIMBUM T10-
Ka3HMKOM OJIarornoJiydusi CyCIIiJIbCTBA i aepkaBu. BoeHHi
MOJil € MOTY>KHUM JIECTPYKTUBHUM (DaKTOPOM BILJIMBY Ha
ncuxiyHe 3m0pos’s [1]. BoeHHi 1ii cTBOPIOIOTH Ha3BUY Al -
HY CUTyallilo Ta I030aB/IsSIOTh MOXKJIUBOCTI 3aJ0BOJICHHS

MOXYTb OyTHU 3a10BOJIeHi. BinmoBinHO 10 MoaepHi30BaHOI
nipaminu JoAChbKUX MoTped A. Macnoy (1954), nogaHoi
npod. O. [Manyenkom (2017), no Takux nMoTped, 30Kpema,
HaJiexxaTh: JOCTYM 10 1Xi, Boau, Teruia i 6esneka [2]. YacTo
0aTbKM pa3oM 3 JiTbMM 3aJIMILIAIOTLCS HA TEPUTOPISX, JIe
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BeIyThCsl OOMOBI [ii, Yepe3 HEBiMOMIiCThb, CTpaxX 3aJUIlIv-
TUCs 0€3 XXKUTJaa, 1XKi; HEeMOXJIUBICTb NPUUHSITTS pillleHb
yepe3 opraHizalliiilHy HeBperyJIbOBaHICTh 3 OOKY JAepKaB-
HUX HCTUTYLI# y nmux nutaHHsx [3]. ditu Bciel Ykpainu
BXX€ TIOHAJ TPY POKM 3a3HAIOTh BIUIMBY BOEHHUX IMOil, a
nuTsye HacesleHHst Cxoay YKpaiHM 3ilITOBXYETHCS 3 IUMU
npobsiemamu Mmaiike 11 pokiB, i 1le He ogHOpa3oBa st
CWIBHUX CTPECOpIiB, a MOCTiliHe OaraTopiuyHe repedyBaHHs
T[T IX BIUTUBOM.

3rigHO 3 TATOTEHE30M CTpecy, His Oymb-SIKOIro IIyxKe
CUJIBHOTO CTpecopa Yu TPyl CTPECOpPiB uepe3 BUKHUI KOp-
TUKOTPOIiH-PUIi3MHI-TOPMOHY Yepe3 rinorajgamyc, rinodis
BUKJIMKA€E 3aMyCK IBOX FOPMOHAJIbHUX OCEll B OpraHi3mi:
afpeHaTiH-HOpaapeHaIiHOBOI Ta KOpTU30J10B0i [4, 5]. Bynb-
SIKi 3MiHM TOPMOHAJILHOTO (DOHY BiIOBIIAIOTh 3MiHAM B Op-
raHax i cucrteMax i CynpoBOIKYIOTbCSI 3MiHAMU MOBEIIHKH,
HACTPOIO, €MOLlili, KOTHITUBHUMM MopylueHHsIMU. He Mae
3HAUYEHHSI XapaKTep CTpecopa, roJIOBHE — TPUBAJICTD Aii. Y
cuTyallisix 6e3nmocepeaHboro nepedyBaHHs Tii 00CTpiiaMu,
BUOyxaMu, OTPMMaHHSI TIOpaHEeHb a00 BTpaTH OJIM3bKUX V-
TUHA OTPUMYE TPABMATUYHUIA TOCBIMI, 1110 CYTTPOBOIKYETHCS
0oJieM, TOYYTTSIM BTPaTU, PO3BUTKOM TOCTPOTO CTPECOBOTO
poznany (I'CP), 110 i3 yacom mepexoauThb B iHIII MCUXIvHi,
COMATUYHI ¥ TICMXOCOMAaTUYHi po3iaau. 3a TaKuX yMOB 1~
THHA YacTO He 3[aTHA BIOPATHMCS 3 MEPEXUTUM HaBiTh 3a
MiATPUMKY POAMHU, OCKUIbKY TICUX0(]i3ionoriuyHi pecypcH it
opraHizmy ooMeskeHi [6—8].

3a pesynsratraMu JIocimkeHb [9—11], moBrorpuBammii
CTpec 3MiHIOE POOOTY IMYHHOI CUCTEMU, COPUSIE BUHUK-
HEHHIO MOCTTpaBMaTUYHOro ctpecoBoro posnamy (ITTCP),
HEeMpPOEHIOKPUHHUX TIOPYIIeHb. 3HKEHUI piBEHb KOPTH-
30J1y, 3a pedyasratamu gociimkeHHs: R. Yehuda 3i criiBasr.,
SIK 1 TIBUILIEHUI piBeHb KopTU30iy, 3a S. Engel 3i criBaBT.
[12, 13], BBaxXKaOTh IMPOTHOCTUYHUM OiOMapKepoM ITiIBH-
meHoro pusuky ITTCP. 38’a30k mix [ITCP i xoptuzonom
BimoOpaxkae CKJIaaHI MEXaHi3MM CTpecy i amamnralliio opra-
Hi3My 70 cTpecoBUX cuTyalliil. Lli 3MiHM MOXYTb MPOSIBIsi-
THCS BXE Ha eTari TocTporo CTpeCcoOBOTO PO3Jiajy, IKUii 4acTo
nepenye [TTCP. TCP Bkito4ae TSKKi rocTpi mocTrpaBMaTHy -
Hi CTPEeCOBi peaxilii, pO3BUBAETHCS MPOTSITOM MEPIIUX THiB
a00 THXKHIB MiC/Is1 TpaBMYBAJIBHOI TMOJii Ta CYTTPOBOIKYEThCSI
IHTEHCMBHUMU TPUBOXXHUMU PEaKIlisIMU, TUCOIIaTUBHUMU
CUMIITOMaMU, MIOPYIIIEHHSIM CHY, Tirep30ymkeHHsM |14, 15].
Cawme B 11ei1 repio1 BinOyBa€eThCsl HAaKTUBHIIIE 3aTy4eHHS
TOPMOHAJIBHMX MEXaHi3MiB alamnTallii, i piBeHb KOPTU30IIy €
BaXKJIMBUM ITOKAa3HUKOM CTPECOBOI peakilii opraHizmy. Akio
cumnromu I'CP He perpecyioTs caMOCTiiiHO, TpMBaIOTh MO-
HaJl MicsILb i TIPU LIbOMY He HAJIA€ThCs crielliali3oBaHa Me-
JIUKO-TICUXOJIOTiYHA I0IIOMOTa, 11€ CYTTEBO MiIBUIIYE PU3UK
dopmysanHst [TTCP.

ToMy cuTyallist 3arpo3u XXMUTTIO 301IbIIYE TTOMUT Ha Cre-
HiaJTi30BaHy MeIUKO-TICUXOJIOTiuHy aoromory. Hdoctym mo
crieliali3oBaHUX TMOCYT, a came KBaJlipikoBaHa MeIUuHa,
MCUXOJIOTiYHA IOTIOMOTI'a, € OJHIEI0 3i CKIAMOBUX TTipaMian
IHTEpPBEHIIill 3 IICHXiYHOTO 3M0POB’S Ta IICHMXOCOILaJIBHOL
MiATPUMKH B yMOBaX HaA3BUYAHOI cutyariii [16].

PosymiHHS rmOuHM opyIlIeHb B OpraHi3Mi IiTelt i mim-
JIITKIiB YHACJTIIOK ITEPEHEeCEHOTO CTPECy HaIacTh MOXKIMBICTD
MPOrHO3YBATH, SIKi HACIIKY MaTUMe TIepeXXuTa Tparedist 1Jist
caMoi TUTUHHU Ta HACTYITHUX TTOKOJIiHb.

Merta po00oTH: Ha IPUKIIAL KIIHIYHOrO BUITAAKY IO1a-
TU ¥ mpoaHaidyBaTy (hi3WyHi, a TaKOX MCUXiYHI CKJIaTO0Bi
TpaBMU Bii{HM i HA OCHOBI LILOTO BU3HAYMTHU OCHOBHI MiJX0-
JIM 10 MEIMKO-TICUXOJIOT1YHOI peadimiTallii.

Marepiaau Ta metoamn

st o11liHKM ehbeKTUBHOCTI JIIKYBaHHSI MalliEHTa 3aCTOCO-
BYBAJIMCSI TaKi METOM 11 METOIMKU MOCIIIKEHHSI: KJTiHIUHi,
J1abopaTopHi (KITiHIYHM, Oi0XiMiYHIIA, IMyHOJIOTiYHIIT aHa-
JIi3 KPOBi, BMICT IJTIOKO3U B KaIlISIPHIil KPOBi, aHaJTi3 KPOBi
Ha KaJbliid, Kajiil); QyHKIIOHAIbHI (€JIeKTpoKapaiorpama,
peoeHiedanorpadis). MeTomonoriyHOI0 OCHOBOIO IICHXO-
JIOTIYHMX JOCJIiIKEeHb CAYTyBaJM METOAM CIIOCTEPEXKEeHHS,
Oecigu, aHKETYBaHHSI i TECTYBaHHS. 30KpeMa, BUKOPUCTO-
BYBJIMCS «AHKeTa iHTerpallii IMTUHU LIKLTbHOTO Biky» [17],
«AuTsunii onutyBasbHUK HeBposiB» (JOH) [18], «dutsya
mkasa BruiBy roniii» (CRIES-8) [19], Tect mist BusiBeHHS
eMolIiitHoro crany giteit M. Jlromepa [20].

JocaimkeHHs, JTIKyBaHHSI Ta peaOiIiTalist MpOBOIWINCH
3TiIHO 3 NIHMCHMOBOIO 3TOIOI0 MaTepi i3 CyBOpUM HOTPU-
MaHHSIM IPUHILNITB 0i0eTUKY, BUKJIaNeHNX y [eIbCiHChKil
nmexmapamii «ETaHi mpuHUMIIN MEeOIWYHUX JOCIIIKEeHDb 3a
yuacTi oaei» i 3arajbHili AeKiapailii mpo 0ioeTUKy Ta mpa-
Ba moauHu FOHECKO Ta 6ynu yxBajieHi KOMICi€l0 3 TUTaHb
oioetuxku JIHIT «HaykoBo-TnipakTUMHUI MEIUIHMI peadisi-
TauiitHo-aiarHocTMuHuUii 1IeHTp MO3 YKkpainu» (MpoTOKOJ
Ne 1 Bin 13.03.2025).

PesyAbTaTH

Anamnes xeopobu. Y yepsHi 2024 poky mix 4ac pociii-
CbKOI aTaku BHACJIiIOK BUOYXY KaceTHOi OOMOU B cesuIli
Hosra 6anka Kpamaropcbkoro paitoHy [loHenpkoi obiacti
munToK A., 14 pokiB, oTpyMaB MiHHO-BUOYXOBY TpaBMY
MPaBOi CIMTHWYHOI TUISTHKHY, ITiCJIsI 90r0 OYB TOCTaBICHUI 10
BiIIiJIEHHST eKCTPEHOI MEAMYHOI JOITOMOTH 0araTornpodiib-
HOI JTiKapHi iHTEHCUMBHOIO JIiKyBaHHSI. XBOPOIO OIVISIHYJIN
Yepro,i Jikapi, 30KpeMa TpaBMmartoJjoru Ta xipypru. Ilix yac
OIJISIY IMi/UTITOK ITPOSIBJISIB O3HAKM FOCTPOI peaKilii Ha CTpec:
KpHUyaB, TulakaB, METYILIMBCS, HE IMiAITycKaB 10 ceOe JIiKapis,
0OSIBCSI BIIMYCTUTH PYKY Matepi, Ha MPOXaHHS MEIUYHOTO
MepcoHay i camoi MaTepi pearyBaB YaCTKOBO.

[Ticnst mpoBeneHOro PEeHTIeHOJIOTIYHOTO TOCIIIKEHHS,
110 ITOKA3aJI0 HasIBHICTh OCKOJIKA B MiCIIi YITKOKEHHSI, TTiJI-
JIITKA TOCIITATi3yBau 10 TPAaBMATOJIOTIYHOTO BiJTiIEHHS.
JlikyBanHsI B crauioHapi TpuBaio 3 20.06.2024 o 02.07.2024.

3 MeAMYHOI JOKYMEHTAIlil BiTOMO, 1110 TIPY OIJISIII MiCIIsT
TpaBMM BUsIBJIeHA paHa po3Mipom 2 Ha 3 cm. Kpai panu He-
PiBHi, MPUCYTHS KpoBOTeua. XBOPOMY IIpOBeAeHa MepBUHHA
XipypriyHa o0poOKa paHu il HakJIaeHa aceNTUYHa MOB’sI3Ka
(3a TaHMMY BUITMCKU 3 MEIUYHOI KapTH CTalliOHAPHOTO XBO-
poro). LIporo x nHs maiieHT OyB MPOOINEPOBaHUI, aje ye-
pe3 TIIMOMHY 3HAXOMKEHHSI OCKOJIOK He OYyB BUIAJICHUIA. Y
IIeHb BUNVCKY 3 TpaBMaroJioriyHoro BimmineHHs 02.07.2024
MaTu pa3oM i3 cuHoM 3BepHy.ucs 10 JIHIT «HaykoBo-mipak-
TAYHUI MEIUYHMI pealdiliTalliiiHO-TiarHOCTUYHUN IIEHTP
MO3 VYkpainn» (nani — ueHTtp) it amMOyIaToOpHOi KOMII-
JIEKCHOI MEIMKO-TICUXOJIOTIYHOI KJIIHIYHOI peadiTiTalrii.

Oco0MMBICTIO BUITIAAKY € anamnesis morbi: IoHaK mo-
CTpaXkImaB Bii BUOYXy KaceTHOi OOMOM Ha MOABip’i Ipu-
BaTHOro OYAMHKY i CTaB Oe3MocepenHiM CBiIKOM 3arudeni
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OaTbKa Ta 0abyci, sika 3akpuia iioro codor (1ie oyao apyre
BIIyYeHHsI OO€EIpUIIacy Ha IMOABIp s, y Liel yac po30oupain
3aBasid caauou). OKpiM BTpaTH piTHMX, IOHAK MEePeHic i iHi
BTpaTu: HarnepenoaHi, 19.06.2024, npu obCTpini cea 3aru-
HYB CHH XpellleHOI MaTepi, a TicJist 1boro (4epes3 4 aHi) 3a-
TUHYB XpelIeHUi 0aTbKO.

Tomy, 3 omrsimy Ha OCOOJIMBOCTI JAHOTO KIIiIHIYHOTO BH-
MajKy, ONTUMAJIBHUM JIJIs1 BiTHOBJIEHHS (pi3nyHOrO, cCoMa-
TUYHOTO i IICUXIYHOTO 3I0POB’s TAalli€HTa 0yJI0 BU3HAHO Ha-
JAHHST HEOOXiTHOI TOTTOMOTH 32 aJITOPUTMOM KOMILIEKCHOI
MEeIMKO-TICUXOJIOTIYHOI KJIiHIYHOI peadimiTallii, 1110 cKiama-
€ThCS 3 TPHOX €TaIliB i MICTUTH 7 KPOKiB pealdiliTauiliHOro
npoliiecy (aBT. po3pooka A.B. KabaHiieBoi). ¥ pamkax naHo-
IO AJITOPUTMY ITPOBENEHO TaKy POOOTY.

TMepiumii eran — 06’ exTuBi3allis crany. [IpoBeneHO KOH-
cyJbTallii Jiikaps 3 i3uvHoi Ta peadbiTiTaliiiHOI MEeIUIIMHU,
Jlikapsi-Tiefiiatpa, KapAaiopeBMarosiora, KJIiHiYHOTO IICHXO-
Jiora, Jlikapsi-TicuxiaTpa IuTs9oro. BUKOHaHO 3ariaHOBaHi
JOCJIIKeHHSI, 3MiiiCHEHO 00’ €KTUBI3alIil0 CTaHy MallieHTa 3
BU3HAYEHHSIM OCHOBHOTO Ta CYIYTHIX JliarHO3iB.

Ha npyromy erari, oCHOBHOMY, MYJBTUAMCIUTIUTIHAP-
HOIO pealimiTaliiiHOI0 KOMaHIOI0 iHAMBIiMIyali30BaHO IIPO-
rpaMy KOMILUIEKCHOI MEIMKO-TICUXOJIOTIYHOI  KJIiHIYHOI
peabinmitalii Jikaps ncuxiarpa-ncuxoTtepaneBra O.A. IlaH-
YeHKa BiAMOBIAHO 10 KOHKPETHOTO KJIIHIYHOIO BUITIAIKY
(manmi — nmporpama peabinitaitii). Jlo pea6initaniitHoi 6pura-
JY yBiM1IM: JTikap 3 ¢izuuHoi Ta peabiniTaliiiHoi MEIUIIMHU
(PPM), nikap-riemiatp, AMTAUNI TICUXiaTp, KIIHIYHWI ITCH-
xosior, dizuuHuit TepaneBt. [1in yac BUKOHaHHS MPOTrpaMu
peabistiTallii TpOBOAMBCS ITOCTIHMI TTAaTPOHAT MAIliEHTA JIi-
kapeM @PM, cructeMaTHIHUIT KOHTPOJIb TIOKa3HUKIB CTaHY
310poB’st (aprepianbHuii TUCK (AT), yacToTta cepleBrX CKO-
pouenb (UCC), piBeHb INIIOKO3M).

Tpertiit eTan, 3aKTI0YHMIA, MTOJISITAaB B OLIIHIOBaHHI e(eK-
TUBHOCTI BUKOHAHOI ITporpamu, (hopMyBaHHi i1 HaIaHHi pe-
KOMEH/IaLIiiA.

Koncyavmauia aixaps 3 ¢izuunoi ma peabdirimauitinoi
medunyunu (02.07.2024, 06.07.2024). IligmiTox Ha mpuiiomi
3 MaMo10. 2KOIHUX CKapr y Mepliuii JeHb MalieHT He BU-
CJIOBJTIOBAB, OKPiM TOTO, III0 CTOMMBCS i He 0aXaB CIIIKY-
Batucsl. MaMma Bi3HauWja, 1110 B CMHA € CTpax 3a ii XXUTTH,
CTpax 3aJIMIIUTUCS OMHOMY, CTpaX BUXOIWTU Ha BYJIUIIIO 3
OYIWHKY, CTpax BUOYXiB, MOCTiif{HA IIIBUIKA BTOMJIIOBAHICTb.
I3 yacom, Ha TTOBTOPHOMY KOHCYJIETYBaHHi (uepe3 4 IHi),
OyJu 3’sSICOBaHi iHIIII CKAapIy Malli€HTa: CyM, TPMBOI'a, po3Iad
BiI BTpaTy piTHUX, COHJIUBICTB, OiTb i HEIIPUEMHE BiTUyTTS B
ninsHi cepist, miasuineHHst AT mo 140/90 MM pr.cT., Tiepio-
JAYHUI TOJIOBHUI Oijlb, ITOPYIIEHHS 3aCMHAHHS, 3HXKEHHS
areTUTy.

Koncyavmauia kainiunoeo ncuxoaoea (02.07.2024,
04.07.2024). Tlimnitok Ha TpUiioMi 3HAXOAMBCSI 3 MaMOIO.
[lcuxostoriyHMiA CTaH MalieHTa TSLKKWN: CUITIB CYTYJISTUKC,
MOIJISIA, CYMHUI i BiICTODOHEHWIA, TUBUBCS B OHY TOYKY.
Ha xoHTakT Maiixke He HI0B, TiepeBaxkHO MoBuaB. [locTiii-
HO TPUMaB MaMy 3a PYKY, PyXH MOBiJIbHi, €MOLIiif He MposiB-
qsB. Ilig yac MaMMHOI PO3ITOBiAi ITpo nepeOyBaHHS CHHA B
TpaBMAaTOJIOTIYHOMY BiIOiUIEHHI Ta MPUIMHM TOCITiTaTi3alii
XJIOTTEIb CTaB TOBOPMTH HEOX0Ye MO CBill cTpax. Y mepimit
JIeHb OpuiioM TpuBaB 20 XBUJIMH, ITIC/ISI YOTO IMAILLEHT Bim-
MOBUBCS Jali CIUIKYBaTUCSI, IIOCKAPXUBIIKCh HAa BTOMY i

BiJICYTHICTb 3allikaBJeHOCTi. Bim3Hayamacss mBMIKa eMoO-
LiliHa BUCHaXEHICTh XxJtomus. [1pu apyriit 3ycTpidi marieHT
MoyyBaB cebe Kpalle, OyB OLTbII KOHTAKTHUIA, X04a 30epi-
rajacst MaJIOCJIiBHICTb, HeOaKaHHSI BillTIOBiJaTU HA MUTaHHS
CTOCOBHO CKapr i CTaHy 300pOB’sl. 3aIUTaHHs 3 TIPUBOY Ci-
MEWHOI Tpareii 1oHaKy He CTaBUJIUCS JUIsl 3ar00iraHHs pe-
TpaBMaTu3allii. baxkaHHsI TOBOPUTH TIPO CBOI BiTUyTTSI i PO
TIOIit0 HE TIPOSIBIISIB.

YV po3MOBi 3 MaMOI0 3’SICOBaHO, IO ITiC/IsI Tpareii IoHaK
IUIaKaB JIMIIE 2 pa3u, Maike He TOBOPUB IIPO 3arMOJIMX Pill-
HUX, BIIMOBJISIBCSI U'TU Ha KJIaAOBUILIE 10 OaThbKa, y pO3MOBax
00XOJIMB TeMY BTpaTu.

[IpoBeneHe nmepBUHHE MICUXOAiaTHOCTUYHE OOCTEXKEH-
HS OyJIO CHIpSIMOBaHE Ha BHBUYEHHS TCUXOEMOLIMHOTO
CTaHy, HACTPOIO, BIUIMBY TPaBMYBaJbHUX IOIii, TPOSIBIB
HEBPOTUYHOIO TeHe3y (TpUBOTM, Aenpecii, acTeHii, Bere-
TaTUBHUX TOPYILIEHb, MOPYIIEHb CHY). 3a Cy0’€KTUBHUMM
BiIUYTTSIMUM TAIliEHTA PE3yJbTaTh TICHUXOAiarHOCTUKU 3a-
CBITUWJIM HAsIBHICTh TICUXOEMOLIIITHOTO HarpyXeHHS Ha
piBHI 8 OaiB, 3HMKEHHS IIpalle3qaTHOCTI, peaKilii BiIxomy
Bil aKTMBHOI HisSZTBHOCTi, HEe3aIOBOJEHHs (hi3i0JOTiYHNIX
motped, 0cobmmBo 100 BimuyTTa Oesmeku. [locunenuit
piBeHb CaMOKOHTPOJIIO. AHaJi3 mpodilo HEBPOTUYHOTO
crany 3a JJOH nokazaB Bucokuii piBeHb TpuBoru (17 Ga-
JIiB), cepenHiil piBeHb MopylieHHs cHy (15 GaiiB), Berera-
TUBHUX po3ianiB (14 GamiB), mopyileHHs noBeaiHku (15
6autiB), acteHii (15 6aniB). Cnia Bin3HAYUTH, 1110 BCTAHOB-
JIEHI TIOKa3HUKM CEPEIHbOIO PiBHSI MEXYIOTb 3 BUCOKUM.
BincyTHicTh ckapr Moxe TOSICHIOBATHCSI BUCOKUM PiBHEM
CaMOKOHTPOJII0 200 HEIOCTATHBOIO YCBITOMJIEHICTIO aKTy-
aJTbHOTO CAaMOTIOUYTTS, 110 CTAHOBUTH 3arpo3y 11100 PO3-
ButKy IITCP. Tomy ncuxojoriyHa gormomMora repeadoavana
BXXMBaHHS 3aXO[iB, CIIpssMoBaHuX Ha 3amobiranns [1TCP,
SIK-OT CTa0iTi3alIisl CTaHy, MOMIMIIEHHS CaMOIIOIyTTs, ho-
KyCyBaHHSI Ha BHYTPIIIHIX Bi4yTTSIX Ta YCBiIOMJIEHOCTI,
MOCUJIEHHS TICUXOJIOTIYHUX pPecypciB, (hDOpMyBaHHSI ONTH-
MaJIbHMX KOITiHT-CTpaTerii.

Koncyavmauia nediampa (03.07.2024). Ilimmitok Ha
npuiioMi 3 Mamoro. CKapru: NpucKopeHe cepLeOuTTsI, Oilb
Yy CUISIYOMY ITOJIOKEHHI B IUISTHII MOpaHEeHHsI, MiABUILeHa
cripara (BXXWBaHHSI PilMHU 10 3 JITPiB), TOJIOBHUIA Oiib, BU-
COKE BiIYyTTSI TPMBOXHOCTI, 3MiHa HACTPOIO. YTiepiie Tmif-
BUIIEHHST IIYKPY KPOBi 10 6,3 MMOJTb/7T 3a(hiKCOBAHO B TPaB-
MATOJIOTIYHOMY BiIUIiJICHHI ITiCJIsI TIOpaHeHHSI i IIepesKUTOTO
CTpecy, KOHTPOJIb JUHAMIKM HE TIPOBOAMBCS 10 MOMEHTY
3BEPHEHHS B LIEHTP, KOHCYJIBTAIIiI0 JUTSYOTO JTiKaps-€HI0-
KPUHOJIOTa HE OTPUMYBAB.

3 aHaMHe3y XKUTTS: MaLli€HT Bifl HOpMaJIbHUX (hi3ioIoriv-
HUX MOJIOTiB, Apyra IMTUHA B ciM’i. Pic i po3BuBaBcs 3a Bi-
KOM. XBOPiB Ha roCTpi pecripaTopHi 3axBoproBaHHs1. HYacto
Oy/iu Oe3NMPUUYMHHI €301 alleTOHeMil, ajie TUTUHY He 00-
crexxyBanu. [linBuineHHst AT BingzHaYaeThest OCTaHHI 4 pOKU
niepioguuHo 10 140—145/85 MM pr.ctT. (MemikaB 11 pokiB 11o-
6,13y TepeoBOi B 30HI TTPOBEACHHSI AHTUTEPOPUCTUIHOT
onepaitii/Onepatii 00’eqHaHux cwui). TpaBMU: MOpaHeH-
Ha — 20.06.2024, onepauii — 20.06.2024, cynoM He MaB,
BTpaTH CBiOMOCTi He MaB, YaCTKOBA BTpaTa rmam’sITi Ha IOl
B JIEHb OTPUMAHHS TTIOPAHEHHSI.

Enidemionoeivnuii anamues. lennenuii 3a Bikom. Tyoep-
KYJIbO3, BeHepu4Hi 3axBoproBaHHs, BIJI/CHIJI, rematutu —
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Mama 3anepeuyBajia. Ha nutsyi iHdexitiiiHi XBopoOu He XBO-
piB. IIucTaHi iHBa3ii MaMa He minTBepIKyBaja. AJepriyHuX
peaxiiiii He OyJ10.

Cimetinuii anamnes. Y 6atbKa OyJia apTepiajibHa rinepreH-
3is1, Ha IyKPOBUI 1ia0eT HiXTO HE XBOPIB.

OO0’€eKTUBHO: CTaH cepeIHbOI TsKKocTi. Odi 3racii, 6e3e-
MOLIHU, BiAMOBIi BilicyTHi a00 KOPOTKi: Tak 4u Hi. Buco-
koro 3pocty — 180 cm, Bara 80 kr. AT: niBa pyka — 128/85 mm
pr.ct., nipaBa pyka — 120/80 mm pr.ct., YHCC 88—112 yn/xs,
yacrora nuxaHHs (YI) 19/xs. Ilkipa 6mima, Tyou pokesi.
JliMmaTraHi By3/11 32 TUIIOM MiKpOaaeHii, pyxoMi. 3iB poxe-
Bui, unctuii, Muraaauku 11 crynens. HocoBe nuxaHHs Bijlb-
He. [TepKyTOpHO Haj JereHsMM JIeTeHEeBUIA 3BYK, JAMXaHHS
Be3UKYJIsIpHe. Mexi ceplis BiKOBi, TOHU Ceplisl pUTMiuHi, Ta-
XiKapmist, HKHUI CUCTOMIYHUI 1IIyM Ha BepXiBLii. BepxiBKo-
BUIA MOIITOBX ceplisl MOCUTIEHU Y 5-My Mixkpeoep’i. 2Kusit
M’sIKuii, 6e300IiCHUIA, TIediHKa i cejie3diHKa He 30iIbIIeHI.
Cunpapom [lacrepHallbKoro HeraTUBHMIA, CEUOBUITYCKAHHSI
0e300IicHe, BUTIOPOXKHEHHsI 1 pa3 Ha JeHb. [lambmaris cim-
HUIb — YyTJIMBA, € OOJIIOYICTh Y MiClli TIOpaHEeHHSI, Xipyp-
riyHnii pyOuYMK Bim mpoBedeHol orepaiii. HeBposoriunmit
cTaryc: TIOBeiHKa aneKBaTHa, OOJUIYSl CUMETPUUHE, OUYHi
IIIMHYA CUMETPUYHi, MEHIHreaJbHMX O3HAaK Ha MOMEHT
orsany He Oyio. 3iHuti D = S, pyx ouHux s10;1yK y TOBHOMY
00Cs13i, TOpU30HTAIBLHUI HiCTarM, SI3UK MediaJlbHO po3Ta-
1oBaHuii. Y mo3i Pom0Gepra cTiiikuii, najablieHOCOBY IPOOy
BUKOHYE, TPEMOD PYK HE3HAYHUI, TpeMop MOBiK. PexomeH-
JTOBAHO KOHCYJIBTALlii JlikapiB KapaiopeBMaTOJI0Ta TUTSIOrO,
HeBpOIIaToJIora JAUTSIUOT0, eHIOKPUHOIOora AUTssuoro, Y3J1
HUPOK, HATHUPKOBUX 3aJ103, IIIUTOIONIOHOT, TTapalluTOno-
TIOHUX i MIIUTYHKOBOI 3aJ103.

Koncyavmauia Kapoiopeemamosoaza dumsayoeo
(03.07.2024): ckapru B MaIli€HTa BiICYTHI, ajie IIpA OOCTe-
JKeHHI BMSIBJICHO CTilikuii mimiiom AT, CTiliKy Taxikapmiio.
Mexi cepiis BiKOBi, TOHM Ceplisl pUTMIUHi, TaXiKapmisi, HixX-
HUM CUCTOJIIYHUI IIIyM Ha BepXiBlli. BepxiBKOBMI1 ITOIITOBX
ceplisl MOCWICHUI y 5-My Mixpeoep’i. 2KuBit M’ skuii, 6e3-
OoJticHMIA, TTeviHKa i cesiesinka He 30ibiueHi. AT 135/85 mm
pr.ct., HCC 86—110 yu/xB. ITinBuiieHHS MOKA3HUKIB Majo
MOCTITHMIA XapaKTep, 1110 CBiAYMIIO TIPO MepeOyBaHHS TUTH -
HM B CTaHi CTpecy Ta TPMBOTU BIPOIOBX BEJIMKOTO MPOMiX-
Ky 4acy.

Koncyavmauia Alkapa-ncuxiampa dumsayoeo
(10.07.2024). 1aHa koHcyJibTallist Oyia MpoBeaeHa 3 BiaTep-
MiHYBaHHSIM, ITiCJISI YMCJICHHUX Oecil 3 MaMOIO CTOCOBHO il
CTUTMaTU3alil 1mono Jikaps-ncuxiatpa. [lcuxiaTpuaHumii
CTaTyC: 3araJIbHUI1 CTaH 3aJ0BIIbHUI, CBIIOMICTb SICHA, KOH-
TakTy goctynHuii. OpieHTyBaBcs B Miclii Ta rpoctopi. Ha
MUTaHHS BiAIOBIAaB 3a 3MiCTOM, BBIWIMBO, ajie (OpMaJIbHO
(tak a6o Hi). [HiniaTMBY B pO3MOBi He TIPOSBIISAB. MOBJIEH-
HSI TIpuIIyllieHe. 30BHIllIHIM BUIISI OXaiiHWii, BUpa3 00-
JINYYsI CYMHUIA, TTOCTIIHO CMUKAB OJISIT, TOPKABCSI BOJIOCCS,
MOoTUpaB maybli. MiMmika ob0nmyus 30imHiIA, 1Mo3a cyTyJa.
Hacrpiit 3HmkxeHumit. HasiBHi MJsIBiCTh, 3arajibMOBaHICTb,
TPUBOXHICTb, CTpax MMOBTOPHOI TpaBMaTK3allii, BiTIyTTs He-
0e3MeK, HAaCTOPOXKEHICTh 00 TYYHMX ITOOYTOBUX 3BYKIB.
EmoniitHo 1abinbHMIA, CECHCUTUBHUIA. YBara HecTilika, Ie-
peBaxae IIBUIKA BTOMJIIOBaHICTb. [1aM’Th 3HMKEHA Ha TIO-
TOYHI nofii. MucaeHHs neio cnoBiibHeHe. HasiBHI posiBu
acTeHiuyHoro craHy. [loBemiHka BIOpsIIKOBaHA, MOPYILIEHHS

CIIPUIHATTS He BUsIBIeHO. MassuHUX ineil He BUCJIOBJIIOBAB.
CyiumaanbHUX BUCTOBIIOBaHb, IyMOK He BiI3HAyaB.

Ha mnincraBi BceGiYHOro OOCTEXKEHHSI XBOPOTO MYJIBTU-
JUCIUTUTIHAPHOKO peadiliTalliiiHOI KOMaHIoK c(hOpMOBAHO
nmiarHo3 TanieHTa: «MiHHO-BHOyxoBa TpaBMa. BornemaibHe
(OCKOJIKOBE) TIPOHUKHE TMOPAaHEHHST 3 YIIKODKEHHSIM Tpa-
BOI CIMHWYHOI JiIsTHKU. MeTajieBe ylIaMKOBE CTOPOHHE TiJlo
M’SIKMX TKaHWH cimamirk. [octpa peakiiist Ha crpec. Berera-
TUBHO-BicLiepaibHa aucyHKis». CymyTHill miarHo3: «[lo-
PYILIEHHSI CepLeBOro pUTMy. ApTepiaibHa TinepreHsis. [imo-
THUpeo3? ABTOIMyHHUI TUPEOITUT?».

3BaxKalouM Ha pe3yJbTaTv KJIiHIYHOTO OIISIAY Ta OLIiHKY
(YHKILIOHAJILHOTO CTaHy OUTWMHU, PEKOMEHIOBAHO IIPOBe-
JIEHHsT KOMILJIEKCHOI MeTMKO-TICUXOJIOTiYHOI KJTiHIYHOI pea-
OiniTaii, 1o BKIoYaIa MeAUYHUHN, Di3UUHUI | TCUXOJIOTIY-
Huii 6;10Ku. [Tporpama peabiiTallii BKtoyaia:

— MeIWYHMI OJIOK: MIETUYHUI CTiT Ne 9, peskuM Iam-
HMI, TEHHUI COH, MeIMKaMEHTO3Ha Teparlisi (TinoTeH3UB-
Ha, KapaiorpodivHa, cenaTuBHa, Bitamin D.); disiorepanis
(eJIEKTPOCOH, TipoMacax);

— OJ10K (hi3M9HOI pealbimiTallii: pi3Hi BUIM pydHOrO Maca-
Ky (OKpiM 30HU CiTHUIIb i TIOIIEPEKY), IIPOBEISHHS KiHe3i0-
Teparlii Ta MeXaHOTeparlii;

— TICUXOJIOTIYHUM OJIOK: iHAMBIAyaJIbHi 3aHSTTS 3 KJTi-
HiYHUM TICUXOJIOTOM i3 3aCTOCYBaHHSIM €JIEMEHTIB TPaBMO-
¢oKycoBaHOi Teparlii, KOTHITUBHO-MOBEIIHKOBOI Teparii,
MO3UTUBHOI MCUXOTepallii, TEXHIKU pesakcallii, apTTeparii,
My3UKOTeparlii Ta apoMarepartii;

— CcolliaJIbHUIA OJIOK: BiTHOBJIEHHsI KOMYHiKallil 3 iHIIN-
MU JIIOIbMU, PO3LIMPEHHSI KOJIa B3aEMO/Iil, TTOCUICHHSI Bifl-
YYTTSI TIPUHAJIEKHOCTI 710 CYCIIbCTBA, MTOBEPHEHHS JIOBIpU
IO CBITY, YCBIIOMJIEHHSI COLIiaJIbHUX HOPM i TIpaBuJI, YMOBU
Ta IPUIMHM iX 3MiH, BiTHOBJICHHS XUTTS B TPOMAIi.

ComianpHuii OJIOK peajli3oByBaBCs SIK OKpPeMO, TakK i
YaCTKOBO B YCiX iHIIMX 0J10KaX, Y OUIbIIOCTI BUMAIKIB — ITif
yac 3aHITh i3 KJIiHIYHMM Ticuxosiorom. Jlo yBaru Opasacst
3[aTHICTh IMiUTiITKa BUCIOBIIOBATH CBOI TyMKM Ta IOYYTTS,
PO3YMITH CBOI MOTPEOU, CIyXaTy iHIIMX, PO3YMITH IXHi MO-
TpeOu i1 OymayBaTh KOHCTPYKTUBHI AiajlOry; 30aTHICTb CTBO-
prOBaTy i MiATPUMYBAaTU MO3WTUBHI, MOOYIOBaHi Ha B3a-
€MHIli TTIOBa3i CTOCYHKU 3 POAWHOIO, IPY3SIMU Ta IHILIUMU
JIIOIbMU; BMiHHSI TIPUCTOCOBYBATHUCS 10 COLIiaJIbBHUX HOPM,
MpaBWI Ta OUiKyBaHb, 1110 iCHYIOTb Y CYCHLJIbCTBI; TParHEHHSI
OpaTu yyacTb y TPOMaJICbKOMY KUTTi; HAasiBHICTb COLIiaJIbHOT
IMOTPUMKU SIK MepexXi OJIM3bKUX JIIOAEH, SIKi MOXYTh Hala-
TH €MOLIIHY Ta MPaKTUIHY MiATPUMKY. Te, 110 BUKIMKAJIO
CKJIQIHOILI peai3allii, OImpalbOByBaIOCs CITLIbHO 3 KITiHiu-
HUM TICUXOJIOTOM.

Ilcuxonoriunuii 60K peadimiTallii IpyHTYyBaBCs Ha Ci-
MEIHO-OpiEHTOBAHOMY TTixOmi. 3yCTpidi TPOBOAMIIMCS
OKPEMO 3 MiUTITKOM i MaMO10, a TAKOX CIIbHO.

[IcuxomnoriyHa poOoTa 1OA0 BiIHOBJIEHHS MCUXiYHOTO
370pOB’sl TJTITKa OyayBajiacsi 3 OCOOJIMBOIO UYTJIMBICTIO,
THYUKICTIO BiIITOBITHO /10 aKTyaJIbHOTO CTaHY i 3i CITiBUYTTSIM
IIIOI0 TPAaBMATUYHOTO AOCBiLY. 3aCTOCOBYBAIMCS TaKi OCHO-
BHIi IIPUHLINIIN:

— MpUHLNI Oe31neKu (3a0e3redeHHs (hi3nIHOI Oe3MeKH,
€MOLIiiTHOI Oe3MeKH, IIPOrHO30BaHOCTI B3aEMO/Il);

— TIPUHIIMMN CTa0iTi3alii (peryJsiisi eMOoLliii, BiTHOBJIEH-
H$1 pyTUHU, BiTHOBJIEHHSI KOHTAKTY 3 TiJIOM);
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— MPUHIUIT TPaBMOMOKYCOBAHOIO MMiaxoay (ypaxyBaH-
HS1 TPpaBMaTUYHOI'O JOCBiIY, 3al00iraHHsl peTpaBMaTU3allil,
MOKPOKOBICTb BiTHOBJICHHSI);

— TMPUHLIMI CUCTEMHOTO TTixomy (poborta i3 cimM’elo, po-
0oTa 3 MaTip’to Haj ii BTACHUM CTaHOM, PO3YMiHHSI peakiiiit
TUTUHU i METOIM TTIATPUMKM );

— TIPUHLMI MiATPUMKU PECYPCIB i CTIMKOCTI (BUSIBJICH-
HS 71 TIOCWJIEHHSI TICUXOJIOTIYHUX PECYPCiB, 3MIITHEHHSI CO-
iaJIbHOI TiATPMMKHM, BiZHOBJICHHS BIIEBHEHOCTI Ta BipU y
BJIACHi CUJIN);

— TIPUHIUI PO3BUTKY f-KOHIUEMi (BiTHOBIEHHS MO~
3UTUBHOTO 00pa3y «f», BiMUyTTsS BJIACHOI iIEHTUYHOCTI Ta
CHpPSIMOBAHOCTI HAa MAltOYTHE);

— MPUHIIUIT JOBIOCTPOKOBOI MEPCIEeKTUBU (Ipoditak-
THKA BiIaJIeHUX HACTIIKiB).

KoskHa rcuxosioriyHa 3ycTpiv Majia TpY YaCTUHU: BCTYTI-
Hy (HaJlaromXeHHsI KOHTAaKTy, IPUBITAHHSI, OOTOBOPEHHS
pE3y/IBTATIB i HASIBHUX 3aITUTaHb, 1110 BUHUKIIM B MIEPiO Mix
3ycTpivamMu, IMPOBEACHHS IICUXOJIOTIYHOI PO3MUHKHN ), OCHO-
BHY (OCHOBHUI TICUXOTEPANeBTUYHWI BIUIUB), 3aBeplIaib-
Hy (peJlakcallis, apoMaTepariis, IIPOMiKHI ITiACYMKH, IIPO-
IIaHHS).

3 omsIay Ha TICUXOEMOIIIHUI CTaH I0HAKA TIePIIM KPO-
KOM TICUXOJIOTiYHOI POOOTH CTalIO 3HIDKEHHSI BHYTPIIITHHOTO
HanpyKeHHs. AKIIEHT poOMBCs Ha BITUYTTSIX i IPOsIBaX y MO-
MEHTI («TyT i 3apa3»). 3aCTOCYBaHHSI METO/Y BiJIbHUX acollia-
11i#i i MeTadop T03BOJISLIO MiATITKY OyyBaTv MOPIBHSIHHS 1 0€3
3aiiBOro HaBaHTaXXEHHSI OUIBIIIE BiTUyBaTH BJIaCHI OasKaHHS Ta
MOTPeOU OO MOJMIMIIeHHs cTaHy. TileCHO-OpiEHTOBaHi TeX-
HiKM JOITOMOIJIM BiTHOBUTH 3B’SI30K 3 TiJIOM, OCKIJIbKM Yepe3
MepeKUTi TpaBMATUYHI TIOMiT, SIK BiI3HAYaB XJIOMEIb, <TiJIO
cTajio HaYeO0To 3amMopokeHUM». [TpoBoaMIOCS HABYAHHST TEX-
HiK MOJIIIIIEHHS] CAMOKOHTPOJIIO Ta CAMOPETYIISILIIT (IMXaIbHi
BIPaBU, TEXHIKM 3a3eMJIeHHs). BoHM momomarany cripaBiisi-
THUCS 3 TOCTPUMU CTPECOBUMM PEaKIIisiMU, TTaHIKOI0, TPUBO-
rolo, SIKi BUHUKAIM ITiA 9ac o0cTpitiB. CIiIbHO 3 MITITKOM
CKJIJIABCS MJIaH ONTUMAIBHOTO PO3MOPSAKY AHS AJI51 BiTHOB-
JICHHSI pyTMHU (HaBYAHHSI, JO3BULIS, JOMAIlIHI 000B’I3KHM).
Lle noBepTato t0HaKy BiAUYTTs1 KOHTPOJIIO HAJl BIACHUM XUT-
TsM. BiH moyaB Giibllie TOBOPUTHM MPO CBOI €MOLlii, CIIOraan
3 IPYroro TYoKHs peabiitarii. BinzHayaB HasBHICTh Cymy Ta
CUJTbHOTO XBWJIIOBaHHSI 32 MaMy, TPAaBMAaTUYHUX TIOIiiA Maiike
He TopkaBcsl. [TinmiTKy HamaBagacss MOXJIMBICTb CAMOCTITHO
KOHTPOJTIOBATH TEMIT i NIMOMHY PO3KPUTTS iHdopmallii mpo
TpaBMaTUYHUI TOCBIL.

[t po3LIMpeHHsST «BiKHA TOJIEPAHTHOCTI» IO CTpecy
MPOBOAWINCSI TEXHIKM TIOIIYKY 1 YCBiZOMJIGHHSI CHJIbHMX
CTOPiH, a TaKOX 30LUIbIIEHHSI IICHUXOJOTIYHUX PECypCiB.
OOroBopIOBAIMCS €MOIlii, ITOBeAiHKa i KOTHITUBHI IpoLie-
CH, a caMe Te, 1110 iX 3HIKEHHsI 0e3MocepeIHbO 3yMOBIIEHE
TpaBMaTUYHUM JIOCBIIOM i BOHU MOXYTb BiTHOBIIOBaTUCS
B MEPCIEKTUBI MPU poOOTI HAl HUMM Ta 3arajlbHUM TICH-
XOEMOLIITHUM CTaHOM. 3acCTOCOBYBAJIMCS apTTepareBTUYHI
TEeXHIKM IJIST OIpalLfOBaHHSI HETaTUBHUX EMOLI 1 BimayT-
TiB. Peasizailisi TROpYOCTi Ta CTBOPEHHSI YMOB JUISI TUCKYCIl
CHPUSIIA PO3BUTKY €MOIIMHOIO iHTEJIEKTY ¥ ITiIBUIIECHHIO
3araJIbHOIO PiBHS 3HAHb MPO CBill BHYTpilmHIl cBiT. KoxHe
3aHSITTS BKJIIOYAJIO €JIEMEHTH, 10 JOTIOMAarajiy BiIHOBJIOBa-
TH TTO3UTUBHUI 00pa3 «f», BimuyTTs BIacHOI iI€HTUYHOCTI
Ta ITO3UTUBHUIA MOIJISIA Ha MaiOyTHE.

CiM’s — kiIoyoBa cuUcCTeMa IATPUMKU I AUTUHMU,
TOMY 3iliiCHIOBaIacs MCUXOJIOTiYHa poboTa 3 MaMoIo Haf il
BJIACHUM CTaHOM, PO3YMiHHSIM peakliiii AUTUHU i METOIaMU
MITPUMKU. 3 MaMOIO Ta MiUIITKOM ITPOBOIMIIMCS Oecimm
11010 YCBIIOMJIEHHSI XPOHIYHOI (ha3u TICUXOTpaBMU, 30-
Kpema JIOCSITaniocsi pO3yMiHHSI TOTO, 10 HACTIAKW TPaBMU
BilfHM MOXYTb TTPOSIBJISITUCS Yepe3 MICsIIi Ta POKHU, a OTXe,
HeoOXigHe TUTaHYBaHHSI JOBIOCTPOKOBOI ITATPUMKH. 3 IIi€I0
MeTolo (axiBLi peabimiTaliiiHOI KOMaHIW HABYWIM Ma-
Tip PO3IMi3HABATA O3HAKM MOXJIMBHUX BilJaJeHUX IIPOOIeM
(XpOHiUHi TNCUXiUHi I cOMaTUYHi 3MiHM CTaHy 300pOB’S) i
HaJalv YiTKi peKOMeHIalil 111010 MOoAAIbIIMX Ail Y pasi X
BUSIBJICHHSI.

[Ipotsirom ychoro mepiomy INCHUXOJOTIUHOI peadimiTaltii
B IMi/UTiTKa 30epirajiocsi MCUXOeMOolliliHe HarpyXeHHs, 110
MPOSIBJISLIOCS 3 Pi3HOK iHTeHcUBHICTIO. I1in yac BUKOHaH-
HsI TEXHIK 1 30cepe/i’KeHHsI Ha BIpaBax HaMpy>KeHHsI CTaBajIo
MEHIILIUM, HATOMICTb y TIEpiOIv MEHIIIOI 3aJTy4eHOCTi Harpy-
JKEHHSI 3HOBY IOCHTIOBasiocsl. Ha movarky mimatiTok BifBimLy-
BaB 3aHSITTS 3 MiHIMaJIbHOIO iHIIIIaTBOIO, ajie Yepe3 IeKillb-
Ka 3aHSITh MOTHBALIisI 301IbIINIIACS, i BXXE B APYTiil IIOJIOBUHI
KYPCY BillBiIyBaB 3aHSTTS i3 3aI0BOJICHHSIM, 3a1liKaBJICHICTIO
Ta BMOTMBOBaHicTIO. Ha ofHili 3 ocTaHHiX 3ycTpiueli Bin3Ha-
YuUB, 110 BOHU J1al0Th MOXJIMBICTb TPIllIKM PO3CIAOUTUCS,
BiT4yTU TUMYACOBE MOJIIIILIEHHS CBOTO CTaHY.

ITin yac npoBeneHHs porpaMu peadiiTalii Bii3Havama-
csl Taka AMHaMiKa CTaHy MalieHTa.

2-it nenHb peaGimitauii: AT 130/82 mm prcr, YCC
108 yi/xB, MaIliEHT BiAMOBIAaB HA 3aTTUTAHHS OMHOCKJIATHO,
iIy4n Ha TIpoLieIypH, ITOCTIiTHO TpMaB MaMy 3a pyKy. Ilicist
rpoiieayp 30epiraBcsi roJoBHUE OiIb i OUIb y AUISIHII TTOpa-
HEHHSI.

4-ii nenp peaGinmitauii: AT 125/80 mm prcr, UCC
102 yn/xB, ©6e3 BUCIOBIIOBAaHHSI CKapr, BiAMOBigaB Ha IH-
TaHHS, MO 4Yac Oecimy 3 JiKapeM Y XJIOIL MepioguyHO
3’sIBJIsIIACs TTOCMIILKA, BiH MPOJOBXYBaB TpUMAaTU MaMy 3a
PYKY, ILIBUIIKO BTOMJIIOBABCS Ha MpoLeIypax.

5-it nenpb peadinitaiii: AT 118/80 mm pr.ct., HCC 92—
100 yn/xB, Y/ 18/xB. 3i ckapr — nopyliieHuii COH, BTOMJIIO-
BaHiCTh, HE3HAYHUI FOJIOBHUM Oiib. HeBpoioriyHmii craryc:
00 TMYYST CUMETPUYHE, OUHI IIUIMHU CUMETPUYHI, YepEITHO-
MO3KOBi HEpBU — MEHiHTeaIbHi O3HAKM HA MOMEHT OTJISIY
BifcyTHi. 3inuti D = S, pyx ouHux s16J1yK y TOBHOMY 00CSI3i,
TOPU3OHTAJIBHUM HICTAarM, si3MK 3HAXOAUTHCS MeiaIbHO. Y
mo3i Pom0Gepra cTiiiKicTh, maiblieHOCOBY ITPO0Y BUKOHYBAB,
TPEMOP PYK He3HAYHMI, HASBHUI TPEMOD ITOBIK.

8—14-i1 mHi peaOimiTallii: cTaH MOCTYMOBO ITOKpAIIy-
BaBcsl. BiguyTTs criparu, IOMiguUIICisl, 3amax alleTOHY Y BU-
nyxyBaHoMy moBiTpi BimcytHi. AT 120/80 mm pr.ct., HCC
90—100 yn/xB, Y1 17/xB.

15—19-i1 neHwb pealinmiTaiii: Big3Havyayiacsi MO3UTUBHA
nuHaMika. [lamieHT cTaB KOHTAaKTHUM, CITiJIKYBaBCS BilI-
BepTillle, HiXXK Ha MOYaTKy peaditiTallii, aje Tak caMo 00upaB
KOPOTKi BimoBini i rmocrmimas gogomy. [locrifiHo motrupas
DPYKM, cMMKaB Tasiblii. HaiOinbm npueMHi BpakeHHsI BU-
HUKaJIM Bif (pizndHOi peabimiTallii Ta 3ycTpidyeit i3 KIHIYHIM
ricuxojiorom. AT 110/70—80 mwm pr.ct., YCC 72 yn/xB. 36epi-
rajiics CTpaxu, TPMBOra 3a cebe i Mamy, 3a MaiilOyTHE, TIOPSIT
i3 LIMM BiA3Hayaja0Csl He3HAYHe IoJjimieHHs cHy. Haromno-
1IIyBaB, 1O ITiC/Is 3yCTpiveit i3 KIiHIYHUM IICUX0JI0TOM CaMO-
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CTiIHO MOXe 3HIDKYBaTU XBWJIIOBAHHS i HE TOBOAMTHU CTaH
IIO TIaHIYHOI aTaku Min yac o0cTpiiiB. [Toka3HUKYU IIIIOKO3U
MPUATILTN 10 HOPpMU — 4,1 MMOJIb/J1, FOHAK TIOTTPOCHUB 103BO-
JIUTU oMy icTU LyKepKu. HeBporsoriyHuii cratyc: o0nuyyst
CUMETPUYHE, OYHI IILJIMHU CUMETPUYHI, YEPEITHO-MO3KOBI
HepBU — MEHIHreaJbHIUX O3HAK Ha MOMEHT OIJISILy He OYJ10.
3inuii D = S, pyx ouHuX s10J1yK y TOBHOMY 00C$I3i, TOPU30H-
TaJbHUI HICTarM 3MEHIIUBCS, SI3UK 3HAXOAUBCSI MEliaJIbHO.
YV no3i PomGepra criiikuii, maabLeHOCOBY IIpo0y BUKOHYBAB,
TpeMOp PYK He3HAUHUI, TPeMOp MOBIK 30epiraBcsl.

20-i1 meHb peaOiTiTallii: y XJI0IMIMKa Ta MaTepi rmepeBa-
2KaJjio BimuyTTs (hi3MuHOI HeOe3rmeKu, 0OCTPiIM BinOyBaIucCs
KOXHOI J100M, 110 CIIOHYKAaJI0 XOBaTUCsl B OymuHKY. Yepes
MOTYKHi HiYHi OOCTpiIM I0OHAK COHJIMBMIA, MJISIBUI, BTOM-
JeHnii. Hanonsiras Ha GaxkaHHI LIBUJILLE TOKWHYTH CEJI0, [1e
MPOXKUBAB 3 MAMOIO, XBUJIFOBABCSI, aJIe HaMaraBcst TPUMaTy -
cs1 0e3 MaHiKu.

21-25-it neHb peabiniTaliii: crioctepirasacs crabibHa
MO3UTUBHA JUHAMIKA.

27-it neHb peaOimitauii: ckapru BincyTHi. Maca Tina
75 xr (3MeHmmtacs Ha 5 kr), AT 118/75 mm pr.ct., YCC 86—
98 yn/xB, YJ 17/xB. ToHu cepisl MPUTITYLIeH], PUTMIUHI,
KOPOTKUM CUCTOIIUYHMI 1IyM. 2KMBIT M’sIK1ii, 6€300J1iCHUIA.
HeBpousoriunuii ctaryc — o0IMYYST CUMETPpUYHE, OUYHI IIi-
JIMHA CHUMETPUYHi, YepermHO-MO3KOBi HEpBU — MeEHiHIe-
aJTbHUX 03HAK HA MOMEHT omisiay Hemae. 3inuui D = S, pyx
OYHUX SI0JYK Y TTOBHOMY OOC$I3i, TOPU3OHTAJbHUI HiCTarMm
HE BU3HAYaBCs, SI3UK 3HAXOAUBCS MediaabHO. Y mo3i PoM-
Oepra CTilKiCTh, MaJIbIIEHOCOBY MPOOY BUKOHYBAB, TPEMOD
PYK HE3HAUHMi1, TPEMOP TOBIK CTaB MEHIIIUM.

Yepes nocTilitHi 00CTpiniK MicTa i cefa, 1110 CTBOPIOBAIMN
MOCTIHO BimuyTTs (Pi3MIHOI HeOe3IMeK!, MALIiEHT BiIMOBUB-
¢ Bill HOJANTBIINMX 3aXO/IiB peaOiTiTalTii.

Koncyavmauis kainiunoeo ncuxoaoea (02.08.2024). 3
METOI0 BU3HAUEHHST TUHAMIKM TMPOBEIEHO MOBTOPHY TICH-
XOMiarHOCTHUKY. 32 OTPMMAHUMU pe3y/IbTaTaMU BCTAHOBJIEHO
MiABUILIEHHS TTPALIe31aTHOCTI, AeSIKEe 3HUKEHHS TICUXO0EMO-
LiitHOro HanpyxkeHHs (3 8 10 5 6aniB), MiABUILICHHS aKTUB-
Hoi gisutbHOCTI. Di3uyHi MOTpeOu 3aIuIIaIncs He 3a10BOoJIe-
HUMU, OCOOJIMBO IO BiaUyTTs Oe3meku. AHasi3 podiio
HeBpoTnuHoro crany 3a JIOH mokasaB cependiii piBeHb
tpuBoru (13 6aniB). IIposiBu nopyiieHHs: cHy (10 GaniB),
BereTaTMBHUX posnaiB (12 GajtiB), MOpyIIEHHS MOBEIIHKU
(10 6aniB), acrenii (12 6aniB), nenpecii (11 6aniB) manu ce-
PemHili i HIDKYMI Bil cepemHboro piBHi. Ilim yac ximiHiYHOL
Oeciau MailieHT i ioro MaMa Bii3HaYaIM TTEBHE TIOJTTIIIEHHS
TICUXOEMOLIMHOTO cTaHy 000x. 30epiraarcs TPUBOXKHICTD i
CTpax BOEHHUX ITO/Iii Yepe3 HasgBHY (Di3M4YHY 3arpo3y XKUTTIO
Ta 30pOB’10.

Koncyavmauia nediampa (02.08.2024). BinzHavanocs
TMOJTIMIIEHHST 3aTaJIbHOT0 COMAaTUYHOTO Ta MCUXOEMOLIiitHO-
TO CTaHy MimTiTka. Maca Tilla 3HU3MIach Ha 5 KT 3 MTOYaTKy
peaOimiTaltii i micyist 3aBepilieHHsT Kypcy CTaHOBUJIA 75 KT TIpU
3pocti 180 cm. JloTpuMaHHS DiETH CIIPUSIIO HOpMaTi3allil
MOKAa3HMKIB IIOKO3M B KpoBi. Ha (oHi moTyxHoro BruMBy
MePeKUTOI TPaBMYBaJIbLHOI IOi1, ITOCTiitHOI Pi3nuHOI HeOe3-
MeKM, HasIBHOI 3arajIbHOI acTeHi3allil Ta TPUBOXHMX IIepeI-
YyTTiB chOpPMYBaBCsS HEBPO3 HaB’sI3MuBUX pyxiB. lllmsaxom
KOMILIEKCHOI Tepartii (MeaMKaMeHTO3Ha, (pi3udyHa, IICUX0-
noriuHa) HopmatizyBaiucst AT (y mexax 110—120/70—80 mm

PT.CT.) i YacTOTa CepLEBUX CKOpOUYeHb (68—90 yi/xB). OnHak
30epiraqycs HemoBHa OJjioKama MpaBoi HiXKKW mydka [ica
(HBITHIIT) i rimokcist miokapaa Ha (oHi KapaioTpodiuHol
Teparii. 36epiraiacs rinepkabliiiypist Ha (hOHi rirmoKablii-
€eMii, 110 moTpedye momaabInoi Kopekiii. JIikBimyBaacs He-
3HAYHAa TiNepKaTieMis.

VY Tabn. 1 HaBeneHi pe3yiabraT JIAOOPATOPHUX JOCITi-
IDKeHb y AuHaMili. Bubip, mepiognaHicTh 3a00py MaTepiary
11 OLIIHKA TIePeBAXKHUX MOKA3HUKIB 3MiICHIOBAIMCS WICHAMU
MYJIBTUINCIUIUTIHAPHOL peabiiTaliiiHOI KOMaHIU 3a KIi-
HiYHUM TIpodiieMm.

Incmpymenmaavni memoou docaioncenns. J1ocimkeH-
HSI IPOBOIMJIMCS B TIEPIMIA Ta OCTaHHIl 1eHb peadiiTartii.

Enextpokapniorpadiss B mMHaMmilli: Mepuivii JeHb —
YCC 80—100 yn/xB, cuHycoBuii put™m, enesallis ST +2 Mm
y V3-V4, 3y6eun T Bucokuii y V3-V4, HBITHIII ocranHiit
neHb pea6initauii — YCC 57—73 ya/xB, puTM — IuUXajibHa
aputmisi, HBITHIIT.

Peoenuedanorpadist B smHaMili: y mepiimii Ta OCTaHHi i
IIeHb peadisiTarii 30epiraBcs rinOTOHIYHMI THTI.

V31 HMpoK, HATHUPKOBUX 3aJI03, ITIUTOIOMIOHOI, TTapa-
LIATOIOAIOHMX i ITiAILTYHKOBOI 32103, KOHCYJIBTAIlil JIiKapiB
HEBpOMNAaToJiora Ta eHAOKPUHOJIOTA AUTSYOrO He MPOBOJIM-
JINCS Y 3B’SI3KY 3 BiICYTHICTIO BiIMOBiMHUX (haXiBLIiB y MiCTi
yepe3 IPOBeIeHHs eBaKyalliitH1X 3aX0/iB. Bin 3BepHeHHS 10
¢axiBIIiB B iHIlIe MiCTO MaTH i AMTUHA BiAMOBUJIUCS.

VY pesynbrati NpoBeeHOro Kypcy KOMITJIEKCHOT MEIUKO-
TMICHUXOJIOTIYHOI KJIIHIYHOI pealiiiTalii B Mi/uTiTka crocrepira-
Jlacsl MO3UTUBHA JMHAMIKa B MOJIIMIIEHH] TICUXOEMOLIAHOTO
(TIeBHE 3HMKEHHST TICUXOEMOLIIHHOTO HamnpyXXeHHSI, TToKpa-
LIMJIOCST YCBITOMJIEHHSI, TIOCWJIMBCSI KOHTPOJIb HaJl BJIACHUM
TLJIOM i TyMKaMM) Ta COMaTUYHOTO CTaHy (ITiIBUILLIEHHSI PiBHSI
aKTUBHOCTI, HOpMaJTi3allisl TOKa3HUKIB TIIOKO3U, KaJliio, ap-
TepiaJIbHOTO TUCKY i YaCTOTH CeplLeBUX CKOpoueHb). [lopsin
i3 MM 30epirajarcs OKpeMi 03HaKU ITOPYIIeHb CepPLEBOl Hi-
SITHOCTI Ta KaJIbLIi€EBOIO OOMiHY, 1110 ITOB’S13aHO 3 HAsSIBHICTIO
OiNIBII ITMOMHHUX IMPUYMH MOPYIIEHb MeTa001i3MY KaJbllilo.

[Ticng 3aBepieHHST Kypcy MEIUKO-TICUXOJOTIYHOI KJli-
HiYHOI peabumiTauil nauieHTy HaZaHO peKOMeHJalil 11010
HEOOXiTHOCTi eBaKyallii 0 OiTbIl Oe3MeYHUX PETIOHIB Aep-
JKaBU, MOJAJIBIIOrO MPOJOBXKEHHS Kypcy peadiiTaliii, Me-
JMIMKAMEHTO3HOI TIATPUMKH, KOHTPOJIIO TJIFOKO3M KpOBI,
NIOTPUMAHHS JIETU, 3aCTOCYBaHHSI TICUXOJIOTIYHUX 3HAHb i
MaTpUMKU ¢pOPMOBAaHMX HABUYOK. TaKoX IMaIliEHTy Hama-
HO TepeJIiK HeOOXiTHMX T000CTeKeHb i KOHCYJIBTAIlill By3b-
KompodiTbHMX (haxiBIIiB, 30KpeMa JiKapiB eHIOKPUHOIOra
JIATSYOTO, OKYJIICTa AUTSYOTO, HEBPOJIOTra AUTSYOTO, TPaB-
MaroJjiora IUTS4YOro.

O6roBopeHHs

OTtpuMaHi JaHi cBiTYaTh MPO HAA3BUYAHY CKIIAIHICTD
i GararodakTOpHICTb BIJIMBY TPaBMM BillHU Ha AUTSUYMIA
opranizM. [loenHaHHs (iznyHOI (MiHHO-BMOYXOBOTO I10-
paHEeHHS1) i TICUXiYyHOi (rope BTpaTW Ta XPOHIYHUIA CTpeC)
TpaBM MPU3BOIUTH [0 TPUBAIMX 1 TSLKKUX HachigkiB., Mi-
3MYHA TpaBMa 3HAYHO MOCUJIIOE Tiepelir rncuxiyHoi. JlaHa
KOMOiHallisi MPU3BOIUTH 0 TICUXOCOMATUYHUX TTOPYIIEHbD,
110 MAIOTh 3HAYHO TSDKUMI MepeOdir MOpiBHSHO 3 TAKUMU B
IOPOCTUX Yepe3 (PYHKIIOHAIbHY HE3PUTiCTh aganTalliliHuX
CHICTEM OpraHi3My Ta BUIILY EMOLIIHY Bpa3IMBICTh [6].
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Pesynbraty KiiHiYHUX i 1JaOGopaTOpHUX OOCTEXEHb ITil-
TBEPIKYIOTh POJIb CTPECY B MATOr€He3i €HAOKPUHHUX T0-
pylLIeHb, 30KpeMma TinodyHKLii IIMTONOMIOHOI 3a03H,
HaJHUPKOBUX 3aJI03 1 MiIUUIYHKOBOI 3ay03U. BaxmmBum
MapKepoM CTpPeC-iHIYKOBAHMX 3MiH TaKOX € CTaH CeplEeBO-
CYAMHHOI ccTeMU. BIUIMB cTpecy MposIBISIETHCS TTOPYILEH-
HSIM CEepLIEBOTO PUTMY, Y TOMY YMCJIi PO3BUTKOM TaxiKap/Iil
Ta iHIIMX CUHIPOMIB, MiABUILEHHSIM apTepiabHOTO THUCKY
[21], 10, B1acHe, i crocTepiraaocs B IALliEHTa B JAHOMY KJTi-
HiuHOMY BuUIanKy. Lle BKa3zye Ha HEOOXiMHICTh MOHITOPUHTY
BEIreTaTUBHOI Ta HEHPOSHIOKPUHHOI peryJisiuii B IIporeci
peabiiTarii.

3 orisiAy Ha KOMIUIEKCHU I MTaTOreHe3 BKa3aHUX Mopy-
1IeHb e(peKTHBHA TOMOMOra AUTHUHI Mia yac BiMHU MOX-
JIUBa JIMILIE TPU 3aCTOCYBAHHI iHTErpOBAaHOTO, MYJIbTH-
TUCLUILTIHAPHOTIO ITiIAX0y, 1e Oe3IeKa € MepiioyeproBoo
YMOBOIO BiTHOBJICHHS 3I0pPOB’SI 0COOMCTOCTI. Y oTaHOMY

KJIiHIYHOMY BMIIQJIKy peali3oBaHO KypC MEIMKO-TICUXO-
JIOTiYHO1 KJIiHiYHOI pealimiTallii, 110 BiAIOBiZae cydac-
HMM HayKOBUM IiaxoaaM. 3TilHO 3 JaHUMM OOCHiIKEHb
[1, 22], came moeaHAHHS MEAUYHOI, (Pi3MYHOI Ta MCUXO-
JIOTiYHOI Tepartii € HallOiLIbIl e(eKTUBHUM y peabimitaitii
IiTei, sIKi 3a3HaM TpaBM BifiHU. OKpema yBara B KOHTEK-
CTi KOMIIJIEKCHOI TICUXOJIOTIYHOI JOTIOMOTU HAJA€EThCS
KOTHITMBHO-TIOBEAiHKOBI Teparii, e(PeKTUBHICTh SIKOI
IIpy poOOTi 3 OITBbMU, SIKi TTePeXUIN TpaBMaTUYHI IO,
30KpeMa B yMOBaX BilfHU, MiATBEPAXYEThCS HU3KOIO J10-
climkeHs [23, 24].

OngHUM i3 KPUTUYHUX YMHHUKIB €(EeKTUBHOCTI peadi-
JliTallii € CTBOPeHHS UIsl IUTUHU O0€3MeYHOro cepeoBMIIa,
sIKe BKJIIOYA€E €BaKyallilo pa3oM i3 wieHaMu pOAUHHU, a peadi-
JIiTaliifHi 3aX011 MalOTh OYTH CIIPSIMOBAHI HE JIUILIEe OKPEMO
Ha IUTHHY, ajie il Ha BCIO POAMHY SIK €AMHY TICUXOCOLiaIbHY
CHCTEMY.

Tabnuuys 1. AuHamika pe3ynbraTtiB 1a60paTOPHUX METOAIB AOCIAXEHHS

MNMokasHuk [AvHamika pe3ynbraTis CTaH noKasHuKiB
ITHHoK03E, MMOTB/ 03.07.2024 17.07.2024 30.07.2024 MigBULLEHO, 3rOaoM
6,0 5,4 4,7 Hopma
[T1iKO3UIbOBaHWE reMOrTIO6IH, 10.07.2024 30.07.2024
MMOJIb/N 52 52 Hopma
KniHiyHWi aHarnia KpoBi 03.07.2024 30.07.2024
EputpounTn, x 10'2/n 4,7 4.9 Hopma
eMorno6in, r/n 140 144 Hopma
[emaTtokpuT, % 42 42 Hopma
TpomboumnTtn, x 10%/n 216 216 Hopma
Nevikountn, x 10°%/n 5,4 5,4 Hopma
HenTpodinu nanuykosaepHi, % 4 3 Hopma
Helitpodinu cermeHTosaepHi, % 65 66 Hopma
EosnHodinu, % 4 4 Hopwma
JNimdounTn, % 23 25 Hopwma
MoHouunTtun, % 4 2 Hopma
EiJBB,thr:i/(;ZZ ocCifaHHsa epuTpoLu- 3 3 Hopma
BioximidHmii aHania Kposi 03.07.2024 30.07.2024
3aranbHun 6inok, r/n 77 77 Hopma
BmicT KanbLjito, MMonb/n 2,1 2,1 3HMXEHO
BwmicT kanito, Mmonbs/n 5,0 4.4 Hopma
AHania Kposi iMyHOJIOriHHMK 04.07.2024 30.07.2024
KopTiaon (160—400)*, HMomb/n 81 185 3“”"“:23’“/' ‘:°”°M
;I'(;/l, gig,Tg)(’)*l,-lm\l/lAnglpMOH (TT) 55 5,5 MipBuLEHO
Konip, npo3opicTb, NuTOMa Bara, peakLis, 6inok, rnwo-
AHarnia cedi 3arasbHumi KO3a, epUTPOLUTU, NENKOUMTU, eniTenin nepexigHuin, Hopma
umMniHapw, cnus, coni, 6aktepii
AHarnia cedi 3a CynkoBn4yem ++++ ++++ MigBuLEHO

Mpumitka: * — HOPMU NOKa3HUKIB KJIHIKO-AiarHOCTUYHOIT NaboparTopir, y aKiii npoBognncs nabopaTopHi 4o-

CJlig)KeHHS.
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BuCHOBKMU

TpaBma BiliHM B ITOAaHOMY KJIiHIYHOMY BUITAAKY XapaKTe-
PUBYETHCS TSDKKUM TIepediroM, OCKUTbKM TTOETHYE MiHHO-BU-
OyXOBY TpaBMy 3 TOCTPUM KOMOIHOBaHMM (Di3UYHUM i MCHXO-
JIOTIYHUM CTPECOM, a TaKOX CYIPOBOIXKYETHCSI TOPIOBAHHSIM
micst 3arubesti piTHKX, 1110 BiTOyBa€eThCSl Ha (DOHI TPUBAJIOTO
BIUIMBY iHIIMX 30BHIIIIHIX IECTPYKTUBHUX (haKTOPiB. Y 1aHOMY
BUITAJIKY MOXKHA IILJTKOM YTIEBHEHO TOBOPUTH TIPO KOMITJIEKCHY
TpaBMy i3 CHHEPreTUIHUM e(deKTOM, 110 3HAYHO YCKITATHIOE
TIpOIIeC OMy>KaHHS i TIOTIpIIye 3arajlbHAN CTaH COMATUYHOTO
30POB’s1 OCOOMCTOCTI 3 (PI3UYHOIO TPABMOIO.

TlouaTkoBi pe3ynbTaTii 00CTEXKEHb JAHOTO MalliEHTa, 30-
KpeMa IMiIBUIIEHHS PiBHS TTIOKO3U 10 6,3 mmonb/i1, TTT —
10 5,5 MMO/n, 3HUKEHHSI KOPTHU30.1y 10 8 1 HMOJIb/J1, BTpaTta
Kaubliito 10 2,1 Mmosb/n, nopyueHHst YCC y Burisiai taxi-
kapmii, HBITHIII, minuiienHs AT cBigyaTh mpo 3HAYHUMA
BIUIMB CTPECY Ha OpraHi3M, 1110 IIPOSIBUBCS TTOPYIICHHSIMU Y
(yHKIIIOHYBaHHI €HITOKPUHHOI (HATHUPKOBI 3aJI03U, IITUTO-
HoaiOHa i MiIIUIyHKOBA 3aJI031) Ta CEPLIEBO-CYAMHHOI CHC-
TeM, SIKi BUCTYIIAlOTh MapKepamu BIUIMBY CTPECY.

IloenHaHHS pi3HUX AECTPYKTUBHUX (PAKTOPIB BIUIMBY i
MaTOTeHETUIHMX MEXaHi3MiB BMMAara€ iHTeTPOBAHOTO ITiI-
XOMy IO MiarHOCTMKM, JIKyBaHHSI I pealimiTallii, 110 0X0-
o€ (hi3uyHi, MEIUYHI, IICUXOJIOTiYHi, COLliaIbHi aCIIeKTU
3m0poB’s nauieHTa. PiznuHa Ge3reka — 0a30BUIA i KITIOYO-
BUIA KOMIIOHEHT BiTHOBJEHHS CTaHy 310pOB’sl TUTUHU. be3
GiznyHOI Ge3MeKn HEMOXJIMBO JOCATHYTU BUCOKOI edek-
TUBHOCTI peabiniTauiiiHux 3axoaiB. [IpoBeneHHs peabifiTa-
LIMHUX 3aXO[iB MOTpeOdy€e CiIMEMHO-OPiIEHTOBAHOTO TiIXOMLY
3 HaJlaHHSIM HeoOXiTHOTO 00CsTy peadiiTaliitHol 10IoMOTr1
BCiM UJIeHaM POJIMHU, SIKa BTpaTUIa PiTHUX.

HeoOximHO 3BepHYTM yBary, 110 mocTpaxkiana JTUTUHA
MOXe He TOBOPUTH TIPO CBOI MepeXKMBAHHSI, eMOIIil, CKapTH.
«KpacHoMOBHE MOBYAaHHSI» TOBOPUTH 3HAYHO OiNbIIIe IIPO
CTaH IUTUHU. Y TTONiOHMX BUMAIKaX CIIOCTEPeXKeHHs (3a Mo-
BEIiHKOIO TUTUHU, ii CTaTypoIO, pyXaMu) € OCHOBHUM METO-
JIOM, a TTPOBEJICHHSI TECTYBaHHS — JIONATKOBUI MeTO i che-
peHLialii akTyaJJbHUX TTpo0JieM i BUOOpY MiAXO/iB, TAKTUKU
peabinitauii Ta abiiTaLii.

Hiti, Ki 3a3HaIM TpaBMM BiliHM, MiUISITAIOTh
000B’I3KOBOMY CKPUHIHTOBOMY OOCTEXEHHIO IICHXOEMO-
LiiTHOTO I COMAaTUYHOTO CTAHy HABITh 3a BiICYTHOCTi CKapr
JUTSL 3aro0iraHHsT HacJliIKaM BIUIMBY JECTPYKTUBHUX (hak-
TOPIB i CBOEYACHOTO BMSBJICHHSI HETATUBHMX 3MiH y CTaHi
3I0POB’sL.

Kondutikr inTepeciB. Asropu 3asiBIsIIOTH IIPO BIACYT-
HiCTh KOH(JIIKTY iHTepeciB i BacHOI (hiHaHCOBOI 3alliKaBie-
HOCTI TP MiATOTOBLIi JaHOI CTATTi.

Indopmanis npo dinancyBanns. lociimkeHHST BUKO-
HaHO B MeéXaX HayKOBO-IOCJIiAHOI po00oTH «MeTonosoriyHi
3acagyd KOPOTKOCTPOKOBOI peabiiiTauii i aOimitaii aiTei
Ta MiJITKIB, SIKi 3a3HAJIA TOCTPOTO CTPeCy Mil yac BiliHW»
32 JepXXaBHUM 3aMOBJICHHSIM (HOMEp JIepXKpeecTparlil
0123U100337).

Buecok aBtopiB. KabaniieBa A.B. — KoHIIemIIis Ta 11-
3aifH MOCIMIKEHHS, aHali3 oTpuMaHux maHux; [laHdueH-
ko O.A. — aHami3 oTpUMaHMX JaHUX, pelieH3yBaHH:; Lla-
npo H.I1. — aHani3 oTpuMaHuX JaHUX, HAIMCAHHS CTATTi;
Cepaiok I.A. — moliyk jitepaTypu, HallMCaHHS CTaTTi.
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Complex war frauma in an adolescent: diagnosis and rehabilitation (clinical case)

Abstract. Background. The health status of the child population
is an important indicator of the well-being of society and the state.
Armed conflict acts as a powerful destructive factor, creating ex-
tremely stressful conditions that significantly harm the physical and
mental health of children. A child’s body does not have sufficient
physiological and psychological resources to resist prolonged stress,
which leads to significant psychosomatic disorders. Understanding
the depth of these disorders in the bodies of children and adoles-
cents as a result of experienced stress will make it possible to predict
the consequences of the tragedy for both an individual child and fu-
ture generations. Aim: on the example of a clinical case, to present
and analyze the physical and mental components of war trauma,
and on this basis, to determine the main approaches to medical and
psychological rehabilitation. Materials and methods. Patient A.,
14 years old, sustained a mine-explosive injury to the right gluteal
area during shelling and also witnessed the death of his father and
grandmother. Optimal recovery of the physical, somatic, and men-
tal health of the teenager was carried out according to the algorithm
of providing comprehensive medical and psychological clinical re-
habilitation, which included medical, physical, psychological, and
social blocks. Results. War trauma in this clinical case is characte-

rized by a severe course, as it combines a mine-explosive injury with
acute physical and psychological stress, and is also accompanied
by grief over the death of close relatives, which occurs against the
background of prolonged exposure to other external destructive
factors. Comprehensive medical and psychological clinical reha-
bilitation promoted positive dynamics in the teenager: improved
psycho-emotional state (a certain decrease in psycho-emotional
stress from 8 to 5 points), improved awareness, increased control
over own body and thoughts, as well as and somatic condition: in-
creased activity level, normalization of glucose and potassium le-
vels, blood pressure, and heart rate. Conclusions. Thus, war trauma
requires an integrated approach to diagnosis, treatment, and reha-
bilitation, covering the physical, medical, psychological, and social
aspects of the patient’s health. Effective comprehensive medical
and psychological clinical rehabilitation is an important condition
for restoring the health of children who have experienced severe
stress impacts of war. Rehabilitation measures require a family-
oriented approach with the provision of necessary amount of reha-
bilitation assistance to all family members who have lost loved ones.
Keywords: war; children; injuries; loss of relatives; stress; clinical
psychology; medical and psychological clinical rehabilitation
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