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Analysis of birth rate, neonatal morbidity,
and mortality during the COVID-19 pandemic
and martial law in Ukraine

Abstract. Background. Ukraine is currently experiencing a rapid decline in fertility due to the COVID-19 pandemic
and martial law. The purpose was to study birth rate fluctuations and changes in the structure of early neonatal morbidity
and mortality at Kyiv City Maternity Hospital 6 during the COVID- 19 pandemic and martial law and to compare the
obtained findings with national statistical data. Materials and methods. A retrospective analysis and assessment of
birth rate fluctuations, early neonatal morbidity, and mortality were carried out for 2020—2022 using both the health
care industry statistics and the data obtained from Kyiv City Maternity Hospital 6. Results. Increased morbidity and
high psycho-emotional stress levels among pregnant women contributed to a more frequent occurrence of neonatal
disorders associated primarily with intrauterine hypoxia and perinatal infection. The improvements in newborn care and
concurrent reduction in the preterm birth rate at the maternity hospital providing level 11 perinatal care services have
been associated with a decreased rate of early neonatal mortality over the past three years. Conclusions. The use of
modern fetal monitoring technologies, the timely diagnosis and treatment of perinatal pathology, and improvements in the

organization of newborn care help preserve child health and prevent mortality.
Keywords: COVID-19; newborns; morbidity; birth rate; mortality; martial law

Introduction

Over the past three years, the health care system of
Ukraine, including obstetric and neonatal care facilities,
has encountered serious challenges associated with an in-
creased incidence of COVID-19 among the population
and COVID-19 lockdown measures. The implementation
of martial law caused widespread population migration, a
gradual decline in the birth rate, ongoing psycho-emotional
stress, etc., which exacerbated the situation [1, 2].

Pregnancy is one of the most critical periods in terms
of morbidity and mortality due to physiological, endocrine,
and immunological changes in a woman’s body [3, 4]. With
the onset of pregnancy, both the development of immune
tolerance and the activation of pro-inflammatory changes
are observed simultaneously. The activity of specific im-
mune cells decreases, and the immunological profile shifts

from Th1 to predominantly Th2, while the level and activity
of monocytes, dendritic cells, and polymorphonuclear cells
increase. In general, pregnant women are not more suscep-
tible to infectious diseases than non-pregnant women, but
immunological changes can interfere with the body’s abi-
lity to combat certain pathogens, which can contribute to
disease severity. The severity of certain infections, such as
influenza, herpes simplex, and viral hepatitis, increases as
pregnancy progresses. The course of respiratory pathology
also gets worse due to limited diaphragmatic movement and
decreased tidal volume resulting from uterine growth [4, 5].

A severe acute respiratory syndrome was a typical mani-
festation of the coronavirus disease in 2020, which raised
concerns about a higher risk of severe infection in pregnant
women and potential negative effects on the fetus and new-
born [6]. According to studies, pregnant women did not

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2023
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have a higher prevalence of COVID-19 positive tests than
the general population. However, pregnant women had
a more severe course of the disease [6, 7]. Statistics show
that during the pandemic, pregnant women suffering from
COVID-19 required hospitalization at a rate of 31.5 % com-
pared to 5.8 % for non-pregnant women. Pregnant women
were significantly more often admitted to the intensive care
unit and needed artificial lung ventilation [8]. If pregnant
women are infected with COVID-19, the frequency of pre-
eclampsia and preterm birth increases, as does the index of
perinatal and neonatal morbidity and mortality [9].

Although there isalow rate of congenital infection among
live-born babies whose mothers contracted COVID-19 du-
ring pregnancy, the frequency of small for gestational age
babies and stillbirths rises as a result of inflammatory and
vascular reactions from the placenta [10]. In addition, the
risk of developing neurological dysfunctions, including con-
vulsive disorders, increases in newborns after intrauterine
contact with COVID-19 infection during the first and third
trimesters of pregnancy [11].

One of the leading adverse factors affecting the course
of pregnancy and childbirth during military aggression is
stress. Pregnant women who experience high levels of stress
are more likely to suffer complications, including preterm
birth, placental dysfunction, preeclampsia, and intrauterine
growth restriction [12].

The purpose was to study birth rate fluctuations and
changes in the structure of early neonatal morbidity and
mortality at Kyiv City Maternity Hospital 6 during the
COVID-19 pandemic and martial law and to compare the
obtained findings with national statistical data.

Materials and methods

A retrospective analysis and assessment of birth rate
fluctuations, early neonatal morbidity, and mortality were
carried out for 2020—2022 using both the health care indus-
try statistics and the data obtained from Kyiv City Maternity
Hospital 6, which is the clinical base of the Department of
Pediatrics 2 of Bogomolets National Medical University.

Results and discussion
A three-year analysis of the birth rate at Kyiv City Ma-
ternity Hospital 6 revealed a consistent negative trend, with
birth rates decreasing by about 20 % annually (Fig. 1).
These data support the general trend of declining na-
tional birth rates. The COVID-19 pandemic resulted in a

3,547
(2]
= 2,865
o
2 2,285
5
g
£
=}
=
2020 2021 2022
Figure 1. Birth rate dynamics at Kyiv City Maternity
Hospital 6

more rapid birth rate reduction in Ukraine. An 8.1% fall in
it was seen in 2021, when only 262,102 children were born
in health care facilities of the Ministry of Health of Ukraine,
down from 285,248 in 2020 [13]. According to state records,
just 195,000 little Ukrainians were born between February
and December 2022, which is a third fewer than during the
same period in 2021 [14]. The full-scale military invasion of
Ukraine by Russia is to blame for the population loss and
migration dynamics.

It is well established that gestational age at birth has a
significant impact on both perinatal morbidity and mor-
tality, as well as mortality in children under the age of five.
About a million children die worldwide annually from com-
plications associated with preterm birth [15]. According to
the WHO, the rate of preterm birth in different countries
ranges from 5to 18 % [16].

5.1 % of the live births at Kyiv City Maternity Hospital
6 in 2020 resulted in preterm births. Preterm births declined
by 0.8 % in 2021 but increased by 0.3 % the following year.
However, this rate is not high when compared to the WHO
data [16] or data for Ukraine (out of the total number of live
births, 16,099 infants weighing less than 2,500 g were born in
2020 (5.67 %), and 15,668 infants — in 2021 (6.01 %) [13]).

Depending on the severity of the condition, 7.8 % of all
children required observation and treatment in the neonatal
intensive care unit (NICU) in 2020. In 2021, this statistic
saw a notable 1.3% rise and a further 0.1% increase under
martial law.

In 2020, preterm newborns accounted for 63 % of all pa-
tients in the NICU. The proportion of preterm newborns in
the NICU decreased to 44.6 % in 2021 and then increased
to 49.5 % in 2022, which corresponded to the dynamics of
the preterm birth rate at Kyiv City Maternity Hospital 6
(Fig. 2). The degree of a baby’s morpho-functional imma-
turity affects the structure of their combined perinatal pa-
thology [17]. In Ukraine, the overall morbidity of preterm
newborns is 5.3 times higher than that of full-term newborns
(835.6 versus 158.49 %o, respectively) [2].

All low- or extremely low-birth-weight newborns were
admitted to the NICU. In 2020, this group accounted for 3.3
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Figure 2. Dynamics of the distribution of newborns
by gestational age in the NICU at Kyiv City Maternity
Hospital 6
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and 4 % of the total live births, respectively. In 2021, there
was a more than 2-fold decrease in the proportion of new-
borns with a birth weight of 500—999 g (1.5 %), while those
with a birth weight of 1,000—1,499 g (3.8 %) experienced a
0.2% decrease. In 2022, very low-birth-weight infants ac-
counted for only 1.4 %, but there were no cases of extremely
low-birth-weight newborns. According to the regionaliza-
tion system, Kyiv City Maternity Hospital 6 is a health care
facility that provides level 11 perinatal care services. Such
dynamics within the hospital can be explained by the 2021
new regulation stating that most labouring women with a
gestation period of up to 34 weeks and an anticipated fetal
weight of up to 1,500 g should be referred to the level 111
perinatal care centre.

In the nosological structure of 2020, perinatal involve-
ments of the central nervous system were most prevalent
and determined the severity of a newborn’s condition. They
were mainly manifested by hypoxic-ischemic encephalo-
pathy, including cerebral inhibition (14.4 %o0), cerebral ex-
citation (0.8 %o), convulsive disorders (1.4 %o), intraven-
tricular haemorrhages (1.1 %o), and ventricular dilatation
(1.1 %o0). Metabolic disorders were found to occur more
frequently than other pathological conditions, particularly
hypoglycemia (18.9 %o) and unconjugated pathological
hyperbilirubinemia (14.7 %o), which can be observed in a
variety of pathologies but are especially typical of preterm
and low-body-weight newborns (4.2 %o). The primary fac-
tors that contributed to respiratory failure in newborns were
respiratory distress syndrome (4.2 %o), respiratory distress
associated with intrauterine hypoxia (2.5 %o), and con-
genital pneumonia (2.0 %o). The most common congenital
malformations were represented by heart defects (2.0 %o),
followed by gastroschisis (0.6 %o), lung malformations
(0.3 %0), omphalocele (0.3 %o), spinal hernia (0.3 %o), and
anus atresia (0.3 %o).

In 2021, the frequency of cerebral inhibition (18.5 %o)
rose by 4.1 %o, cerebral excitation (5.6 %o) by 4.8 %o, con-
vulsive disorders (2.1 %o) by 0.7 %o, and intraventricular
hemorrhages (1.4 %o) by 0.3 %o, along with an increase
in the birth asphyxia rate from 1.7 to 6.3 %o. The obtained
data reflect changes in the structure of perinatal involve-
ments of the central nervous system. As a result of transient
tachypnea (58.6 %o) and congenital pneumonia (4.2 %o),
newborns had a significantly higher rate of diseases accom-
panied by respiratory failure, whereas the prevalence of re-
spiratory distress syndrome declined to 3.8 %o. At the same
time, there was a 1.5-fold increase in the frequency of de-
tection of hypoglycemia (27.9 %o) and a 2.5-fold increase
in unconjugated pathological hyperbilirubinemia (38.0 %o),
with a simultaneous increase in the percentage of low-birth-
weight newborns to 6.3 %o.

It should be noted that in 2021, compared to the previ-
ous year, there was an increase in the incidence of infectious
diseases among newborns, including intrauterine infection
with subsequent development of early-onset neonatal sep-
sis (2.4 %o) by 1.3 %o, congenital pneumonia (4.2 %o) by
2.2 %o, and necrotizing enterocolitis (4.9 %o) by 2.9 %o.
The percentage of congenital heart defects grew to 3.5 %o,
while the rate of congenital lung defects remained at the
same level as the previous year (0.3 %o).

In 2022, respiratory failure (77.8 %o), which developed
mainly due to transient tachypnea (64.4 %o) and congeni-
tal pneumonia (5.1 %o), was the leading cause of morbidity
among newborns. The occurrence of perinatal involvements
of the central nervous system tended to decrease, including
cerebral inhibition (15.5 %o0) by 3.0 %o, cerebral excitation
(3.7 %o0) by 1.9 %o, convulsive disorders (1.4 %o) by 0.7 %o,
intraventricular hemorrhages (0.4 %o) by 1.0 %o, with a
simultaneous increase in the birth asphyxia rate (8.0 %o)
by 1.7 %o. The incidence of hypoglycemia (32.5 %o) and
unconjugated pathological hyperbilirubinemia (32.1 %o)
remained high, while the rate of intrauterine growth restric-
tion decreased to 2.8 %o.

In the structure of infectious diseases, there was an in-
crease in the occurrence of nervous system disorders con-
comitant with intrauterine infection (3.3 %o) by 0.7 %o and
congenital pneumonia (5.1 %o) by 0.9 %o, with a simulta-
neous decrease in the rate of necrotizing enterocolitis
(2.8 %o0) by 2.1 %o, i.e., a pathology developing in the post-
natal period.

The frequency of detection of congenital heart defects
decreased more than three times, to 0.9 %o. One case of spi-
nal hernia (0.4 %o) and one case of congenital lung defect
(0.04 %o0) were observed.

Analysis of the changes in the morbidity structure of
newborns over the past three years indicates a significant
increase in the incidence of perinatal involvements of the
central nervous system and intrauterine growth restriction,
which is most often associated with placental insufficiency,
as well as perinatal infections in 2021 compared to the pre-
vious and following years, while maintaining a progressive
increase in the frequency of asphyxia and intrauterine infec-
tion in 2022 (Fig. 3, 4).

The percentage of newborns who required artificial lung
ventilation in the NICU changed from 15.3 % in 2020 to
10.4 % in 2021 and to 8 % in 2022, reflecting fluctuations
in the incidence of respiratory disorders in very low- or ex-
tremely low-birth-weight newborns. In 2020, 8 % of the
NICU patients received non-invasive respiratory support
with a nCPAP machine. In 2021, that rate fell to 5.8 %, and
it rose to 6.1 % in 2022. The dynamics of the overall rate and
the ratio of categories of preterm newborns treated in this
department can account for these changes (Fig. 5).
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Figure 3. Dynamics of the frequency (%o)
of asphyxia, IGR, and perinatal involvement
of the CNS in neonates who were born at Kyiv City
Maternity Hospital 6
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In 2020, the early neonatal mortality rate was 2.82 %eo.
70 % of those who died were preterm newborns with a ges-
tational age of 23—25 weeks, extremely low birth weight,
and signs of severe morpho-functional immaturity, one of
which is the persistence of the germinal matrix. That is why
intraventricular haemorrhages, which accounted for 60 %
of cases, prevailed as the cause of mortality. Among other
causes of death, asphyxia accounted for 20 % of cases, and
congenital pneumonia and congenital heart defects each ac-
counted for 10 % of cases.

In 2021, early neonatal mortality decreased to 2.6 %eo.
Among babies who died in the early neonatal period, full-
term newborns predominated, and the proportion of pre-
term newborns with extremely low birth weight and ges-
tational age of 23—28 weeks reduced to 43 %. The causes
of mortality in preterm newborns were intraventricular
haemorrhages, multiple congenital malformations of the
nervous and cardiovascular systems, and asphyxia, each ac-
counting for 14.3 % of cases. At the same time, the cause of
mortality in full-term newborns was exclusively associated
with congenital pneumonia (57 % of cases), and one of the
mothers suffered from COVID-19 during pregnancy.

In 2022, early neonatal mortality decreased to 0.4 %o.
Only one newborn with a gestational age of 28 weeks and a
low birth weight died due to congenital lung defects.

According to the obtained findings, early neonatal mor-
tality at Kyiv City Maternity Hospital 6 has decreased over
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Figure 4. Dynamics of the frequency (%o)
of infectious pathology in neonates who were born
at Kyiv City Maternity Hospital 6
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Figure 5. Dynamics of the share of each type
of respiratory support for the NICU patients
at Kyiv City Maternity Hospital 6

the past three years. In Ukraine, this indicator was 2.91 %o
in 2020 and 2.96 %o in 2021 [13].

In 2020, there was a significant percentage of preterm
newborns with very and extremely low birth weights and
pronounced signs of morpho-functional immaturity, which
resulted in a high incidence of intraventricular haemorrha-
ges. The rates of preterm births and neonatal deaths fell in
2021. However, it should be noted that we observed a high
mortality rate for congenital pneumonia in full-term new-
borns, which is associated with a significant risk of infection
with COVID-19 during pregnancy.

Despite rising rates of birth asphyxia and congenital
pneumonia in 2022, there was a further reduction in the
early neonatal mortality rate. However, there was one case
of congenital malformation-related death that requires ad-
ditional attention and research (Fig. 6).

In 2020, 23.2 % of the NICU patients with severe peri-
natal pathology were transferred from Kyiv City Maternity
Hospital 6 to other health care facilities for further treatment.
In 2021, this indicator rose dramatically and reached 48.4 %
due to an increase in the proportion of severe CNS damage
manifestations and the number of perinatal infection cases.

In order to improve the quality of newborn care, the re-
organization of the neonatology service was initiated at Kyiv
City Maternity Hospital 6 in 2021. Its first stage included
the establishment of a department of neonatal pathology,
pediatrics, and rehabilitation with 15 beds. This allowed for
a 31.9% reduction in the proportion of newborns transferred
to other health care facilities in 2022 as compared to the pre-
vious year (Fig. 7).

To prevent the spread of infectious diseases in 2022, the
Department of Infection Control (DIC) was opened at Kyiv
City Maternity Hospital 6. Its main functions include the pre-
vention of infectious diseases associated with the provision of
health care, the introduction of the administration of anti-
microbial drugs, epidemiological surveillance and keeping re-
cords of infectious diseases, the implementation of new clini-
cal protocols for empiric antimicrobial therapy, conducting
a retrospective audit of the compliance with the prescription
of antimicrobial drugs, providing data on the consumption of
antimicrobial drugs to public health institutions responsible
for combating antimicrobial resistance, etc. A decrease in the
incidence of postnatal infections, particularly necrotizing en-
terocolitis, can be regarded as one of the practical outcomes
of the DIC’s work. Catamnetic observation became available
in 2021. A total of 360 children are currently undergoing it.
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Figure 6. Dynamics of early neonatal mortality
at Kyiv City Maternity Hospital 6

10 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N2 4, 2023



OpuriHaAbHI AoocAipxeHHs / Original Researches

2020

2021

2022

Figure 7. Dynamics of the proportion of newborns transferred from the NICU of Kyiv City Maternity Hospital 6
to other health care facilities

Despite the war, the introduction of expanded newborn
screening in Ukraine (October 2022) will certainly have a
positive effect on newborn health. It includes a comprehen-
sive examination of newborns that allows for the detection
of 21 rare hereditary and congenital diseases (previously,
only four rare diseases could be detected).

Monitoring of the child’s motor, cognitive, sensory, and
socio-emotional functions as well as communication skills
will help detect deviations in the child’s development in
time and take appropriate measures to promote the child’s
well-being. Pediatricians, neurologists, and ophthalmolo-
gists can identify potential developmental issues in children
by assessing their health at the ages of 3, 6, 9, 12, 24, and 36
months using special scales and screenings recommended
by the Ministry of Health of Ukraine. They can then offer
the required medical assistance and rehabilitation.

Conclusions

The COVID-19 pandemic and ongoing Russia’s full-
scale aggression contributed to the negative dynamics of the
birth rate at Kyiv City Maternity Hospital 6, as well as in
Ukraine as a whole, between 2020 and 2022.

Neonatal morbidity underwent significant changes during
the peak of the COVID-19 pandemic in 2021, while main-
taining a progressive increase in certain nosological forms.

In order to reduce neonatal morbidity, it is necessary
to ensure a high level of health care for pregnant women,
mothers, and newborns, as well as raise public awareness of
perinatal issues and risks.

The dynamics of early neonatal mortality rates at Kyiv
City Maternity Hospital 6, as well as in Ukraine, indicate a
positive tendency for 2020—2022. A decrease in the morta-
lity rate could be related both to the improvements in new-
born care and the reduction of preterm births through the
use of high-tech methods of prolonging pregnancy and pre-
venting death in the early neonatal period and the introduc-
tion of regionalization of perinatal care provision. Although
the trend toward lower early neonatal mortality is generally
regarded as positive, more research and action are still re-
quired to address this issue.

Improving the pediatric service of Kyiv City Maternity
Hospital 6 by opening the department of neonatal patho-

logy, pediatrics, and rehabilitation, the department of infec-
tion control, and the catamnestic office, together with the
introduction of expanded newborn screening, are important
steps in providing high-quality newborn care.
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"HauioHanbH meandHuv yHiBepcuteT imeHi O.O. boromonsus, M. Kuis, YkpaiHa
2KHIT «KiniBCbKi MiCbKi MOAOrosut 6yamHok N é», m. Kunis, YkpaiHa

AHQAI3 MOKA3HUKIB HAOPOA>KYBOHOCTi, HEOHATAABHOI 30XBOPIOBAHOCTI TO CMEPTHOCTI
nia yac naHpemii COVID-19 i BOEHHOTO CTAHY B YKPATHi

Pe3tome. Axkryanbnicts. ITin yac nanmemii COVID-19 ta Bo-
€HHOIO CTaHy HapOJ/XyBaHICTb B YKpaiHi cTaja 3HWXKyBaTUCS
IWIBUAKUMU TeMraMy. MeTa MOCJiIKeHHsS: BUBYMTH Ta IPO-
aHaTi3yBaTH AWHAMIKY ITOKa3HUKIB HapOMIKyBAHOCTI, CTPYKTYPH
pPaHHbOI HEOHATaJbHOI 3aXBOpIOBAaHOCTI il cmepTHocTi B KHIT
«KUTBCHKUI MiCBKUI MTOJIOrOBHii OyIMHOK No 6», MOpiBHSIBLIN
iX i3 3araJibHOIEPXKaBHUMHU TTOKa3HWKaMU, B YMOBaxX ITaHIEMil
COVID-19 Ta BoenHoro ctany. Marepiaiu Tta metomu. [Tpose-
JIEHUII PeTPOCIEKTUBHUM aHalli3 i OLliHKa AMHAMIiKU HapOIXKY-
BaHOCTi, paHHbOI HEOHATaJbHOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
nipotsiroM 2020—2022 pp. 32 CTATUCTUYHUMU TAHUMU Tay3i 0X0-
ponu 3n0poB’st Ta KHIT «KuiBchbKuit MiCbKMiT TIOJIOTOBUIT Oyau-
HOK No 6». Pe3yabraTu. [TinBuineHa 3aXBOPIOBaHICTb i MOCHIEHHS
MCUXOEMOLIIITHOTO HAMpyKeHHsI cepell BariTHUX MPU3BOAMIMN 10

3pOCTaHHSI YACTOTM HEOHATaJIbHOI IAaTOoJIOrii, MOB’SI3aHOI 3 BHY-
TPITHBOYTPOOHOIO TIMOKCI€I0, a TAKOX 3 TIEpUHATAIbHOIO iHDeK-
ui€to. [103UTHBHOIO TEHACHILIEIO € 3HWXKEHHS PiBHSI pAHHBOI HEO-
HaTaJIbHOI CMEPTHOCTI ITPOTSITOM OCTaHHIX TPHOX POKiB BHACTIIOK
YAOCKOHAJIEHHSI HalaHHSI MEIMYHOI JOTTOMOTM HOBOHAPOIKEHUM
MPU OIHOYACHOMY 3HMKEHHi MUTOMOI Barv rnepeayacHo Hapo-
JDKEHUX AiTeil y mojoroBoMy cratioHapi I piBHsI mepuHaranibHOl
noroMorv. BUCHOBKH. 3aCTOCYBaHHSI Cy4aCHUX TEXHOJIOTIH CIIo-
CTEepeXXeHHs 32 CTAaHOM IIJI0Ja, CBOE€YacHa MiarHOCTUKA i JIiKy-
BaHHSI TMEpPUHATAIbHOI MATOJIOTIi, YAOCKOHAJEHHS OpraHizarii
HaJaHHS MEIMYHOI TOTIOMOTM HOBOHAPOKEHUM € BasKIIMBUMU
HampsIMKaMU 30epesKeHHSI KUTTS Ta 3[M0POB’sI TiTeil.

Kiouosi ciioBa: COVID-19; HoBoHapoIKeHi iTH; 3aXBOPIO-
BaHiCTh; HAPOKYBAHICTh; CMEPTHICTb; BOEHHUIA CTaH
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Associations of GHRL gene variants with the development

of obesity and metabolic disorders in children

Abstract. Background. Single nucleotide variants (SNVs) of the ghrelin (GHRL) gene are accompanied by the
production of a defective preproghrelin protein, which can lead to the development of obesity and metabolic disorders.
The purpose was to study the associations of SNVs of the GHRL gene in children with the development of various obesity
phenotypes. Materials and methods. Two hundred and fifty-two obese children aged 6— 18 years were examined. The main
group (n = 152) was represented by patients with metabolically unhealthy obesity (MUQO). The control group (n = 100)
included children with metabolically healthy obesity (MHO). Whole genome sequencing (CeGat, Germany) was performed
in 31 children of the main group and 21 controls. Serum levels of interleukin- 1§ were measured using a chemiluminescent
immunoassay, interleukin-6 — by enzyme-linked immunosorbent assay (Synevo, Ukraine). Results. The association with
the development of MUQO was higher for the T allele of SNV rs696217 in healthy individuals (t = 2.31; p < 0.05) and obese
patients (t = 2.06, p < 0.05). The GT genotype SNV rs696217 was associated with insulin resistance (r = 0.40; p < 0.05)
in the MUO group and inversely correlated with levels of cholesterol (r = —0.45) and low-density lipoprotein cholesterol
(r =—0.39) in children with MHO. The TA SNV rs4684677 genotype correlated with IL-6 levels (r = 0.74) in the MHO
group and with IL- 1B (r = 0.35) in children with MUO, p < 0.05. Prevention of the transformation of MHO into MUO
is determined by the T allele SNV 134911341 (t = 2.29, p < 0.05). Conclusions. The missense variants rs696217 and
154684677 of the GHRL gene are SNVs highly associated with obesity and the development of metabolic disorders.

Keywords: ghrelin; analysis of single nucleotide gene variants; children; metabolically unhealthy obesity; metaboli-

cally healthy obesity

Introduction

Over the past decades, due to the pandemic nature of the
spread of obesity, the problem of its treatment and prevention
of metabolic disorders in children has been in the focus of
medical community [22]. Evidence has now been obtained
that a sedentary lifestyle, excessive consumption of high-ca-
lorie foods, sleep disorders and genetic predisposition cause
a high risk of developing polygenic obesity [2]. Mutations of
genes involved in the regulation of appetite, of the activity of
hedonic pathways, the formation of food preferences, car-
bohydrate and fat metabolism, as well as the development of
adipocytes, the distribution of adipose tissue in the body may
predetermine excessive accumulation of fat [1, 4, 16, 32].

According to the results of the Human Obesity Gene
Map project, about 500 genes are associated with the de-
velopment of human obesity, among which the ghrelin-

obestatin preproprotein gene (growth hormone secreta-
gogue receptor ligand, GHRL) is noted [8, 10, 34—39, 46].

The GHRL gene is located on the short arm of chromo-
some 3 (3q25-26). Structurally, the human GHRL gene con-
sists of five exons, four introns and encodes the 117 amino
acid sequence of preproghrelin [24, 39].

As a result of post-translational modifications, pre-
proghrelin is processed to form two biologically active
molecules: ghrelin, consisting of 28 amino acid residues
(sequence from 24 to 51 amino acid residues of the pre-
proghrelin molecule), and obestatin, formed by 23 amino
acid residues (sequence from 76 to 98 amino acid residues of
the preproghrelin molecule) [45, 50].

The orexigenic hormone ghrelin was identified in 1999
as a peptide secreted by A-like cells in the gastric mucosa.
The acylated form of ghrelin has the ability to bind with
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the N-terminal region of its molecule to receptors la that
stimulate the secretion of growth hormone (growth hor-
mone secretagogue receptor la — GHSR1a), which are lo-
cated on the membranes of neurons of the hypothalamus,
endotheliocytes, intestinal epithelial cells, cardiomyocytes,
adipocytes, - and o-cells of the pancreas, cells of the adre-
nal glomerulus, osteoblasts [9, 17, 24, 45]. A rhodopsin-like
high-affinity G-protein-coupled receptor, class A GHSR1a,
which has seven transmembrane o-helical domains, is acti-
vated by the acylated form of ghrelin and is blocked by liver-
expressed antimicrobial peptide 2. Ghrelin-mediated in-
duction of GHSR1a receptors, which are located on NPY/
AgRP neurons, causes an increase in appetite and changes
in eating behavior, while excitation of GHSR1a, which are
located on other cells, preferentially activates mechanisms
that promote hyperglycemia. Ghrelin inhibits insulin secre-
tion by B-cells and stimulates the production of glucagon
secretion by pancreatic a-cells, regardless of food intake,
stimulates lipogenesis, inhibits thermogenesis, has a cardio-
protective and antiatrophic effect on muscle tissue [28, 29,
35, 36, 53], while obestatin, interacting with receptors such
as G-protein coupled receptor 3, glucagon-like peptide-1
receptor and GHSR, causes effects opposite to ghrelin.
Ghrelin stimulates appetite and growth hormone secretion,
and obestatin blocks these effects. Obestatin suppresses food
intake and promotes weight loss [50, 51].

Non-synonymous single nucleotide variant (SNV) of
the GHRL gene is accompanied by the production of a de-
fective preproghrelin protein, which can lead to the deve-
lopment of obesity and metabolic disorders [10, 30].

However, the associations of single nucleotide variants
of the GHRL gene with obesity-related metabolic disorders
remain practically unexplored.

The purpose was to study the associations of SNV of
the GHRL gene in children with the development of various
obesity phenotypes.

Materials and methods

Ethical approval

Participants provided written informed consent, and re-
search protocols and procedures were approved according to
the ethical standards of the Helsinki Declaration 2013 and
by the Human Research Ethics Committee of Dnipro State
Medical University (ethical approval DSMU/EC/19/1107).
Time of data collection: January 2020 — February 2023.

Informed consent: informed consent was obtained from
all individual participants included in the study.

Study design: observational, analytical, longitudinal, co-
hort study [44].

Inclusion criteria: polygenic obesity (BMI > 97" percen-
tile), age of 6—18 years.

Exclusion criteria: monogenic and secondary forms of
obesity; hereditary syndromes accompanied by obesity; di-
seases whose treatment requires the use of medications that
affect carbohydrate and lipid metabolism; pregnancy.

Setting. At the Children’s Endocrinology Department of
the Communal Non-profit Enterprise “Dnipro City Clini-
cal Hospital 9” of the Dnipro City Council, 252 children
aged 6—18 years with a diagnosis of obesity were examined.
To verify the diagnosis, the classification of obesity recom-

mended in clinical practice was used: Order of the Ministry
of Health of Ukraine No. 254 dated 27.04.2006 “Protocol
for the provision of medical care to obese children” and Or-
der of the Ministry of Health of Ukraine No. 1732 dated
24.09.2022 “About the approval of Standards of medical
care “Obesity in children”.

The main group (n = 152) was represented by children
with metabolically unhealthy obesity (MUOQO), the control
group (n = 100) was formed from patients with metaboli-
cally healthy obesity (MHO).

Criteria for inclusion in the main group: the presence of
abdominal obesity [3] and two of the following criteria: hy-
perglycemia and/or hyperinsulinemia; dyslipidemia; systo-
lic blood pressure and diastolic blood pressure above the 90t
percentile for a given age, gender and height [15].

Immunochemical examination

The studies were carried out in a certified Synevo labo-
ratory (Dnipro, Ukraine). The material for the study was
venous blood.

To study carbohydrate metabolism disorders, the level
of basal glycemia and insulinemia was determined by im-
munochemical testing with electrochemiluminescence im-
munoassay. Obese children were included in the main group
with a glycemic level equal to or greater than 5.6 mmol/L
and/or they had an increase in insulinemia above 90" per-
centile according to the percentile curves recommended by
the IDEFICS consortium for the European population de-
pending on the age and gender of a child [13, 33].

To study lipid metabolism disorders, the level of high-den-
sity lipoproteins (HDL-C), low-density lipoprotein choles-
terol and triglycerides was determined by the enzymatic colo-
rimetric method using Roche Diagnostics kits (Switzerland)
on the Cobas 6000 analyzer. Obese children were included in
the main group with HDL-C < 1.03 mmol/L or less than 10t
percentile of the age norm or an increase > 1.7 mmol/L or
more than the 90" percentile of the age norm [14].

Molecular and immunological examination

To study the role of pro-inflammatory markers in the
development of meta-inflammation in childhood obesity,
serum levels of IL-1p, IL-6 were determined in the certified
Synevo laboratory (Dnipro, Ukraine). Interleukin-1f was
investigated by immunochemical method with chemilumi-
nescence immunoassay. Analyzer and test system was Im-
mulite (Siemens AG, Germany). The reference IL-1p value
was 0—5 pg/ml. Interleukin-6 was determined by enzyme-
linked immunosorbent assay using a Cobas 6000/Cobas
8000 kit provided by Roche Diagnostics (Switzerland). The
reference IL-6 value was 1.5—7.0 pg/ml.

Molecular genetic testing

To study the contribution of GRLN SNV variants to the
formation of MUO, a molecular genetic examination was
carried out using the method of next generation sequencing
according to the recommendations of The American Col-
lege of Medical Genetics and Genomics [12] in 52 patients
(31 children from the main group and 21 controls) with ve-
nous blood sampling in a certified CeGat laboratory (Tubin-
gen, Germany) using the Illumina CSPro® Certified Service
Provider Program.

Average amount of DNA (ug) in samples was 0.875. Li-
brary Preparation: quantity used 50 ng. Library Preparation
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Kit: Twist Human Core Exome plus Kit (Twist Bioscience).
Sequencing parameters: NovaSeq 6000; 2 x 100 bp. QC va-
lues of sequencing, Q30 value: 96.07 %.

Bioinformatic analysis

Bioinformatic analysis — demultiplexing of the se-
quencing reads was performed with Illumina bcl2fastq (ver-
sion 2.20). Adapters were trimmed with Skewer, version
0.2.2 [20]. DNA-Seq: trimmed raw reads were aligned to the
human reference genome (hg19-cegat) using the Burrows-
Wheeler Aligner, BWA-mem version 0.7.17-cegat [26].
ABRA version 2.18 and Genotype Harmonizer v. 1.4.20
were used for local restructuring of readings in target regions
to improve more accurate detection of indels in the genome
during mutagenesis [11, 31].

Reference sequence was obtained from the National
Center for Biotechnology Information RefSeq database [39].

Statistical analysis

Statistical analysis of the obtained results was carried
out using a package of application programs Statistica 6.1
(No. AGAR909E415822FA) with the help of a personal
computer based on an Intel processor Pentium 4. Depen-
ding on the test result, parametric and nonparametric sta-
tistical methods were used. Correlation analysis was used to
analyze 100 indicators of clinical, laboratory-instrumental
and molecular genetic examinations in 252 children. To as-
sess the relationship between quantitative traits, correlation
analysis was used according to the Pearson method, and be-
tween qualitative traits, a non-parametric ranking method
was used according to Spearman’s analysis (r). Only essen-
tial connections were taken into account (p < 0.05).

Results

Whole genome sequencing of obese children identi-
fied four SNV of the GHRL gene: 1s696217, rs4684677,
rs34911341, and rs139684563. The distribution of genotype
frequencies was in Hardy-Weinberg equilibrium in both
groups of obese children.

Molecular genetic characteristics of the identified SNV
of the GHRL gene are presented in Table 1.

The most highly pathogenic among the identified
SNVs of the GHRL gene are three nonsynonymous vari-
ants 1s696217, 1s4684677, 1s34911341 (CADD = 22.6, 24.3,
25.5, respectively).

Associations of SNV GHRL gene with obesity
phenotypes in children

The frequency of occurrence of SNV of the GHRL gene
in children with different obesity phenotypes is presented in
Table 2.

In children with the MUO phenotype, the frequency of
the mutant T allele for SNV rs696217 of the GHRL gene
was significantly higher than the frequency of this poly-
morphism among healthy Europeans of non-Finnish origin
(t = 2.31; p < 0.05) and children with the MHO (t = 2.06;
p <0.05).

According to the analysis data, the frequency of the T
allele SNV 1534911341 of the GHRL gene in children with
the MUO phenotype was significantly lower than in patients
with the MHO (t = 2.29, p < 0.05).

Associations of SNV GHRL gene
with inflammatory activity

Correlation analysis revealed that production of pro-
inflammatory cytokines in obese children depended on the
SNV 184684677 genotype of the GHRL gene. Thus, the AT
genotype SNV rs4684677 in children with MHO was highly
associated with the level of IL-6 (r = 0.74), and in patients
with MUO — with IL-1f concentration (r = 0.35) in the
blood serum. Carriers of the A allele compared with non-
carriers had a higher level of pro-inflammatory interleukins.

Associations of SNV GHRL gene with disorders
of carbohydrate metabolism

It was found that of all SNV of the GHRL gene identified in
patients with obesity, only rs696217 genetic variant was associ-
ated with carbohydrate metabolism disorders. This association
was noted exclusively in children with MUQO. SNV rs696217
of the GHRL gene appeared to be moderately associated with
the HOMA index (r = 0.40). Children with the MUO and the
GT genotype SNV 15696217 of the GHRL gene had a higher
HOMA index than those with the MHO phenotype and the
wild GG genotype of SNV 1s696217 GHRL gene.

Associations of SNV GHRL gene with lipid
metabolism disorders

It was found that SNV 15696217 of the GHRL gene in
children with the MHO phenotype is inversely related to

Table 1. Characteristics of SNV types of the GHRL gene

GnomAD Conse- Base el
SNV, ID Position ~ | Ref | Alt CADD | RawScore | significance
maxPOP quence change .
(ClinVar)
rs696217* 10331457 NFE G T | Missense | ct.175C>A 22.6 2.5 Likely benign
rs4684677* 10328453 AFR Missense | c.116A>T 24.3 3.27 Benign
rs34911341 10331519 NFE Missense | ¢.113G>A 25.5 3.63 Risk factor
rs130684563 | 10334546 |  NFE C | T |Missense| c¢52G>A | 457 0.12 Notreponied

Notes: GnhomAD_maxPOP — the frequency distribution of GHRL mutations; Ref — reference allele; Alt — alter-
native allele; consequence — functional consequence of the variation in relation to the transcript. The nucleo-
tide change and position relative to the coding sequence of the affected transcript in HGVS nomenclature:
c. — CDS Position Reference Base &gt; Alternative Base. Example: c.223A>T (c.! — interpretation for DNA
coding sequence) [40]. This column is empty if the variant is intergenic; CADD — combined annotation depen-
dent depletion; * — SNV GHRL associated with MUO; AFR — African; NFE — non-Finnish Europeans.
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the serum level of cholesterol and low-density lipoprotein
cholesterol: r = —0.45; r = —0.39. The remaining identified
SNV of the GHRL gene were not associated with the blood
lipids of obese children.

Discussion

According to the results of whole genome sequencing,
SNVs 1696217, rs4684677, rs34911341, and rs139684563
of the GHRL gene are found in obese children. Three non-
synonymous variants 1s696217, rs4684677, 1s34911341 have
a high level of pathogenicity (CADD = 22.6, 24.3, 25.5,
respectively). It should be noted that the presence of SNV
1rs139684563 of the GHRL gene in obesity was revealed by us
for the first time. The missense mutation rs139684563 (C>A,
T), which is accompanied by the replacement of a glycine re-
sidue with an arginine residue at position 18 (Gly18Arg) of the
preproghrelin molecule, is very rare in the European popula-
tion (AF = 0.08 %) [21]. In children with the MUO pheno-
type, the frequency of the T allele SNV rs696217 of the GHRL
gene was significantly more common than in healthy Europe-
ans of non-Finnish origin and children with the MHO.

We found that SNVs 1s696217, 1s4684677 of the GHRL
gene are associated with pro-inflammatory status and
metabolic markers in obese children. Also, E. Becer and
M.C. Ergoren believe that SN'Vs of the GHRL gene are associ-
ated with the development of obesity and metabolic syndrome
in adults [5]. However, according to the results of C. Bing et al.
[6], the SNV 15696217 of the GHRL gene has no effect on the
development of metabolic disorders in obese adults.

It was shown that the missense variant of SNV rs696217
(G>T), located in the second exon of the GHRL gene, leads
to the replacement of a leucine residue with a methionine
residue at position 72 (Leu72Met) of the preproghrelin
molecule [30]. The SNV 15696217 of the GHRL gene is
believed to be highly associated with the development of
obesity. According to E. Becer and M.C. Ergoren [5], the
T allele of SNV 15696217 of the GHRL gene is significantly
associated with waist and hip circumferences. In the Tur-
kish Cypriot population, the frequency of occurrence of the
minor T allele SNV 15696217 in obese individuals is signifi-

cantly higher than in people with physiological body weight.
Individuals with the GT or TT genotype are at higher risk of
developing obesity compared to those with the GG geno-
type SNV 15696217 [52]. A low-calorie diet as a treatment
for obesity in female individuals with SNV rs696217 of the
GHRL gene does not result in weight loss [42]. We found
that the GT SNV 15696217 genotype of the GHRL gene is
associated with markers of metabolic disorders in obese
children. In persons with metabolic syndrome, the fre-
quency of the T allele of the currently most studied SNV
1s696217 of the GHRL gene is 8.6 % [6]. According to our
data, this level of occurrence of the T allele SNV rs696217
ofthe GHRL gene is typical for children with the MHO phe-
notype, and in children with the MUO, it reaches 19 %. In
the MUO, the GT SNV 15696217 genotype contributes to
the development of insulin resistance, and in the MHO, this
genotype prevents the development of dyslipidemia. The re-
sults of studies on the relationship between SNV rs696217
of the GHRL gene and the risk of developing carbohydrate
metabolism disorders are controversial. According to the re-
search by E.A. Rivera-Leon et al. [41], the G allele of SNV
1s696217 of the GHRL gene was more common in type 2
diabetes mellitus (T2DM). At the same time, F.E. Joatar et
al. [23], J. Liu et al. [27] emphasize the absence of associa-
tion between SNV 1s696217 of the GHRL gene and the risk
of developing T2DM. Buraczynska M. et al. [7] also did not
find a significant association between SNV rs696217 of the
GHRL gene and the risk of developing T2DM, but showed
that the presence of the T allele of SNV rs696217 is associ-
ated with a higher risk of hypertension (OR = 2.50, 95% CI
1.68—3.73, p < 0.001). Regarding the association of SNV
1s696217 of the GHRL gene and the blood lipids, M. Su et al.
[47] demonstrated that after a high-carbohydrate diet, car-
riers of the SNV 15696217 T allele of the GHRL gene had a
significantly lower serum triglyceride/HDL ratio than those
with the wild genotype. Also, the T allele (Met72) compared
to the G allele (Leu72) is associated with a lower risk of de-
veloping metabolic-associated liver disease [48].

According to our data, SNV rs4684677 of the GHRL
gene was not associated with either the development of obe-

Table 2. The frequency of occurrence of SNV GHRL gene in children with different obesity phenotypes

. . . The value of Student’s t-test
0, 0,
GnomAD browser, % | The frequency of major and minor options, % in Welch’s modification
SNV Popmax | AF NFE, MHO MUO
AF (HET/ (HET/ t, t, t,
HOMP) HOMP) (HOM") | (HET/HOMP) | (HOM") | (HET/HOMP)

rs696217 9 8 91 9 81 19 0.25 2.31%* 2.06*
rs4684677 10 6 95 5 94 6 0.31 0 0.31
rs34911341 0.8 1 95 5 100 0 1.67 1.01 2.29%
rs139684563 0.4 0.8 100 0 97 3 0.84 1.76 1.76

Notes: HOMP — homozygous variant (biallelic single nucleotide substitution); HET — heterozygous variant
(single allelic single nucleotide substitution); HOM" — homozygous variant (absence of nucleotide substitu-
tions); Popmax AF — maximum population allele frequency in the genome (gnomAD browser); AF NFE — allele
frequency for non-Finnish Europeans in the genome (gnomAD browser); * — critical value of Student’s t-test
modified by Welch > 1.97 at which the differences in the compared groups are significant, p < 0.05; Student’s
test of significance modified by Welch: t, — in the comparison groups of MHO and healthy non-Finnish Euro-

peans; t,

comparison groups.

— in the comparison groups of MUO and healthy non-Finnish Europeans; t, — in the MUO and MHO
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mRNA GHRL
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rs696217
(T allele)

rs4684677
(A allele)

37

Glycemia, insulin resistance, decreased
atherogenicity of lipid metabolism disorders

C-terminal region

Increased production of
IL-1p, IL-6

Figure 1. Association of GHRL gene SNV in obese children with pro-inflammatory factors
and markers of metabolic disorders

Notes: exons are shown as rectangles, introns as lines.

sity or the differentiation of the obesity phenotype in chil-
dren. At the same time, M. Gueorguiev et al. [18] showed
the association of SNV rs4684677 of the GHRL gene with
the risk of developing obesity. It is believed that obestatin
Q90L does not sufficiently block ghrelin-induced appetite
activity, and therefore the SNV rs4684677 A allele of the
GHRL gene contributes to the development of polyphagia
[19]. We have demonstrated for the first time that the mis-
sense variant of SNV rs4684677 (T>A) located in the third
exon of the GHRL gene, which leads to the replacement of
a glutamine residue with a leucine residue at position 90
(GIn90Leu) of the preproghrelin molecule, is positively as-
sociated with the pro-inflammatory status of obese children.

We did not reveal any relationship between the non-
synonymous SNV 1534911341 (C>T) GHRL gene and the
markers of metabolic disorders. We showed that the fre-
quency of mutant T alleles of SNV rs34911341 of the GHRL
gene was significantly lower in individuals with MUO than
the allelic frequency of these polymorphisms among indi-
viduals with MHO.

It is known that this genetic variant leads to the replace-
ment of arginine with a glutamine residue at position 51
(Arg51Gln) of the preproghrelin molecule, which prevents
the proteolytic cleavage of preproghrelin, and as a result,
causes a decrease in the serum level of ghrelin [49]. There
is scientific evidence that the T allele of SNV rs34911341
(C>T) of the GHRL gene is a protective factor that prevents
the development of T2DM [54].

Thus, in obese children, SNVs rs696217, 1s4684677 of the
GHRL gene are associated with the level of pro-inflammatory
activity and laboratory markers of metabolic disorders (Fig. 1).

The GT genotype SNV 15696217 in obese children is as-
sociated with the risk of developing the MUO.

Conclusions

1. Missense variants rs696217, rs4684677 of the GHRL
gene in children are associated with the development of
obesity and metabolic disorders induced by obesity. The de-
velopment of the MUO phenotype in children is determined
by the T allele of SNV 1s696217.

2. SNV 1534911341 of the GHRL gene is associated with
the MHO phenotype and prevents the formation of meta-
bolic disorders in children.

3. The TA genotype SNV 154684677 of the GHRL gene in
obese children is associated with a pro-inflammatory status.

4. Variants rs696217 of the GHRL gene are associated
with certain features of carbohydrate and lipid metabolism
in obese children. Children with the CT genotype SNV
rs696217 and the MUO have a higher level of basal hyperin-
sulinemia and insulin resistance, and those with the MHO
have a low level of atherogenicity.

5. Determination of the SNV genotype of the GHRL
gene will make it possible to predict the likelihood of obesity
and to personalize the development trajectory for various
metabolic disorders associated with obesity in children.
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Abarypos O., HikyAiHa A.

AHIMPOBChKN ASPXKQABH MEANYHV YHIBEPCUTET, M. AHIMPO, YkpQiHa

Acouijauii BapiaHTiB reHa GHRL i3 pO3BUTKOM OXXMPIiHHS
TA METABGOAIYHMX NOPYLUEHb Y AiTelr

Pe3iome. Akryanbnicth. OpnHoHyKIeOTMAHI BapiaHTh (single
nucleotide variant — SNV) rena rpeniny (GHRL) cynpoBomxy-
IOThCSI MPOAYKIIIEI0 Ne(PEKTHOTO IPOTEIHY IpEeNnporpesiny, IIo
MOXe MPU3BOAUTU 0 PO3BUTKY OXMPiHHS Ta META0OJIYHUX TMO-
pyieHb. MeTta: BuBunTH acortiaii reHa SNV GHRL i3 po3BUTKOM
pizHuX heHOTUIIiB 0XkUpiHHS B niteil. Marepiaam Ta meToau. O6-
CTeXEHO 252 Mali€HTIB 3 OXUPIiHHAM BikoMm 6—18 pokiB. OcHoO-
BHY rpyny (n = 152) cTaHOBWIM AiTU 3 METa0OJiYHO HE3AOPOBUM
oxupinHsiM (MHO). KonrtposbHy rpymny (n = 100) npeacrauiu
It 3 MeTaboIiuHO 310poBUM OXUpPiHHAM (M30). ¥ 31 qutunu
OCHOBHOI Ta 21 IUTMHU KOHTPOJBHOI TPYIIM ITPOBEIEHO MTOBHO-
reHoMHe cekBeHyBaHHs (CeGat, HiMmeuuuHa). PiBeHb iHTepaeli-
Kiny (IL) 1P y cupoBaTili KpOBi BUBHAYAIM METOIOM iMyHOXEMi-
JIIOMiHECIIEHTHOTO aHai3y, IL-6 — MeTomom iMyHOGbEpMEHTHOTO
aHaizy (Synevo, Ykpaina). Pe3yabraTu. Acouiaitist 3 po3BUTKOM

MHO 6yna Bumioro wis T-anens SNV rs696217 rena GHRL y 310-
poBux oci6 (t =2,31; p < 0.05) Ta mauieHTiB 3 oXupiHHIM (t = 2,006;
p < 0,05). lTenotunn GT SNV rs696217 6yB noB’si3aHuit 3 iHCYTi-
HopesucteHTHicTIO (r = 0,40; p < 0,05) y rpyni MHO i 3BopoTHO
KOpeJToBaB 3 yMicToM xojiectepuHy (r = —0,45) Ta xojectepuHy
JINONpoTeiHiB HU3bKOI 1ibHOCTI (r = —0,39). [eHotun TA SNV
rs4684677 xopemtosas i3 piBHeM IL-6 (r = 0,74) y rpymi M30 ta 3
IL-1B (r = 0,35) y rpyni MHO, p < 0,05. TIpodinakTrika TpaHc-
dopmanii M30 B MHO BusHavaetbest T-anenem SNV 134911341
(t = 2,29, p < 0,05). BucHoBku. MicceHc-Bapiantu rs696217,
rs4684677 rena GHRL € SNV, BUCOKO acOLIiHOBAHUMM 3 OKUPiH-
HSIM Ta PO3BUTKOM METa0O0JiYHUX MOPYILIEeHb.

Ki10490Bi c10Ba: rpenin; ananis ofHOHYKJIEOTUAHKUX BapiaHTiB
TeHiB; MiTH; MeTabOJiYHO HE3M0pOBE OXMUPIHHS;, METabOIiuYHO
3I0POBE OKUPIHHS
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Sensitivity and specificity of the method
of acoustic diagnosis of pneumonia using
the acoustic monitoring device Trembita-Corona

Abstract. Background. Diagnosis of pneumonia is difficult and requires a comprehensive examination. Respiratory
acoustics is currently a promising diagnostic method. The purpose was to evaluate the possibility of pneumonia detection
by the average signal power, frequency and amplitude of the acoustic signal using the Trembita-Corona acoustic
monitoring device. Materials and methods. Ony hundred and ninety-three children aged from I month to 18 years were
examined. The children were divided into two groups: group I — 98 patients with community-acquired pneumonia, group
11 — 95 healthy children. All children were examined using the Trembita-Corona acoustic monitoring device. Results.
The sensitivity of the method for detecting pneumonia using the acoustic monitoring device Trembita-Corona according
to the average signal power in the 4", 5" and 6" octaves is from 90.8 to 99 %, and the specificity is from §7.4 to 100 %.
The sensitivity of the method for detecting pneumonia using the acoustic monitoring device Trembita-Corona according
to the frequency of the acoustic signal in the 3 and 5" octaves is more than 60 %, and the specificity is more than 63 %
in the 3 octave and 100 % in the 5" octave, respectively. The sensitivity of the method for detecting pneumonia using
the acoustic monitoring device Trembita-Corona according to the amplitude of the acoustic signal in the 4*, 5" and 6"
octaves is 88.9, 99.9 and 86.9 %, respectively, and the specificity is 100 % in the 4" and 5" octaves and 87.4 % in the
6" octave. Conclusions. The acoustic monitoring device Trembita-Corona demonstrates high specificity, sensitivity and
positive predictive value and negative predictive value at given prevalence.

Keywords: children; community-acquired pneumonia; diagnostics; Trembita-Corona acoustic monitoring device

Introduction

At present, community-acquired pneumonia (CAP) is
an urgent problem and the leading cause of morbidity and
mortality worldwide [1—4].

Early diagnosis is important for timely diagnosis and
appropriate treatment. In recent years, international re-
commendations on improving and speeding up the diag-
nosis of CAP have been updating all over the world and in
Ukraine. In Ukraine, the diagnosis of CAP is carried out
in accordance with the new order of the Ministry of Health
of Ukraine No. 1380 dated August 2, 2022 [5, 6]. Accor-
ding to it, the diagnosis of CAP is based on the collection of
anamnesis, clinical data, application of the results of instru-
mental and laboratory studies [5, 6]. According to clinical

guidelines “Pneumonia in children” (2022), the diagnosis
of CAP is made clinically, and not all children need radio-
logical examination [5, 6].

Respiratory acoustics is currently a promising scientific
direction all over the world. The main tasks in this field are
the development of theories on the generation of sound in
the Iungs and the creation of acoustic methods that can im-
prove disease diagnosis [7, 8].

Together with leading specialists of the National Avia-
tion University, we developed an experimental model of the
Trembita-Corona acoustic monitoring device for diagnosing
acoustic changes in the lungs [9]. The device facilitates the
diagnosis of the disease, helps identify areas of lung damage
and perform acoustic monitoring of the lungs. All these
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processes can be done in a remote format. One of the main
advantages of this method is that it eliminates the subjec-
tive assessment of the doctor. This is due to the fact that the
method involves an automated system for monitoring and
evaluating respiratory sounds, which completely excludes
the human factor [10, 11].

In this work, we studied the feasibility of pneumonia
detection by the average signal power, frequency and am-
plitude of the acoustic signal using the Trembita-Corona
acoustic monitoring device.

Specifically for the evaluation of pneumonia detection
using the Trembita-Corona acoustic monitoring device, we
used indicators such as model sensitivity, model specificity,
positive predictive value (PPV), and negative predictive va-
lue (PPV) [12]. These four indicators provide an assessment
of the model’s predictive qualities.

To assess the quality of the logistic regression model, we
used the method of construction and analysis of the receiver
operating characteristic (ROC) curve. ROC analysis is a
method of graphical evaluation of the effectiveness of mo-
dels using two indicators — sensitivity and specificity [14].

The purpose of the study was to evaluate the possibi-
lity of pneumonia detection by an average signal power,
frequency and amplitude of the acoustic signal using the
Trembita-Corona acoustic monitoring device.

Materials and methods

One hundred and ninety-three children were examined,
including 98 with CAP and 95 healthy children aged from
1 month to 18 years. The children were divided into two
groups: group I — 98 patients with community-acquired
pneumonia (9.6 £ 0.3 years); group II — 95 healthy children
(12.1 £ 0.5 years old).

Inclusion criteria: age from 1 month to 18 years, con-
firmed CAP, informed consent of the child’s parents or
guardians.

Exclusion criteria: congenital pneumonia, endocrine
diseases, congenital heart defects, genetic syndromes.

Children from group 1 underwent a comprehensive exa-
mination, as prescribed for CAP, which included percus-
sion, chest X-ray, clinical examination (general blood test,
biochemical blood test).

Also, all children were examined using the Trembita-
Corona acoustic monitoring device for the diagnosis of
respiratory sounds and localization of lung damage zones
[7—10].

In this work, the method of construction and analysis of
the ROC curve was used to assess the quality of the logis-
tic regression model. The quality of the built model was as-
sessed by the area under the ROC curve (AUC). The model
will be adequate to the experimental data if the AUC is sta-
tistically significantly (p < 0.05) exceeds 0.5. If the AUC
does not differ from 0.5, then the model is not adequate to
the experimental data [11].

The study was conducted in compliance with the inter-
national principles of GCP, GLP for clinical research. The
protocol was approved at the meeting of the Commission on
Bioethical Expertise at the Bogomolets National Medical
University (Protocol No. 138 dated November 10, 2020).
Informed consent of parents/guardians was also obtained,
which was approved at the same meeting.

Results and discussion

All children were examined using the Trembita-Corona
acoustic monitoring device for the diagnosis of respiratory
sounds.

We determined criteria such as average signal power, fre-
quency and amplitude of acoustic signals in 12 octaves for
all patients using the Trembita-Corona acoustic monitoring
device.

Table 1 shows the results of the evaluation of the coef-
ficients of the model for detecting pneumonia from the
average signal power using the Trembita-Corona acoustic
monitoring device.

As can be seen from Table 1, the AUC in the 4™, 5" and
6™ octaves is more than 0.9, which proves that the quality

Table 1. Coefficients of the one-factor model for detecting pneumonia based on the average signal power
using the Trembita-Corona acoustic monitoring device

_ Significa|_1c_e i Diagnostic odds ratio
Octave Coefficient of the model, b £ m, ; the coefficient (95% Cl) AUC (95% CI)
difference from O, p
0 0.0000016992 + 0.0000004017 p <0.001%* 1.00 (1.00-1.00) 0.646 (0.566-0.726)
1 0.0000004089 + 0.0000001267 p < 0.001* 1.00 (1.00-1.00) 0.61 (0.522-0.698)
2 0.0000008469 + 0.0000002198 p <0.001* 1.00 (1.00-1.00) 0.595 (0.512-0.677)
3 0.000005200 + 0.000001255 p < 0.001* 1.00 (1.00-1.00) 0.71(0.636-0.784)
4 0.0026935 + 0.0004634 p < 0.001* 1.00 (1.00-1.00) 0.937 (0.904-0.971)
5 0.06833 + 0.01800 p < 0.001* 1.07 (1.03-1.11) 0.993(0.97-1.00)
6 1.1263 £ 0.1999 p < 0.001* 3.080 (2.0800-4.56) | 0.929 (0.894-0.965)
7 31.289 + 9.664 p <0.001* 3'8892_153222;353‘)%05‘ 0.661 (0.582-0.74)
8 —-0.15778 £ 0.05977 p <0.001* 0.854 (0.76-0.96) 0.631 (0.552-0.71)
—-0.09014 + 0.03947 p <0.01* 0.914 (0.846-0.987) 0.621 (0.54-0.701)

Note: here and in Tables 3, 5: * — the difference of the model parameter from O is statistically significant,

p<0.001.
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of the model can conditionally be rated as excellent. In
the 3" octave, AUC is 0.71 (95% CI 0.636—0.784), which
indicates the good quality of the model. The quality of
the model is satisfactory in the O, I, 7%, 8h 9t octaves
(0.6 <AUC<0.7).

For each octave, an analysis of the ROC curve of the fi-
nal one-factor model for detecting pneumonia in children
was performed depending on the average signal power. Sen-
sitivity, specificity, positive predictive value, negative predic-
tive value were determined.

It was found that at the selected decision threshold
(P, .» Which is individual for each octave), the sensitivity
of the method for detecting pneumonia based on the ave-
rage signal power in the 4", 5" and 6™ octaves is more than
90 %, and the specificity is above 92 %. Thus, the diagnosis
of pneumonia can best be made by the 4", 5" and 6™ octaves,
respectively, which is presented in Table 2.

Taking into account the prevalence of the disease in
3.5 %, the PPV in the 5" octave according to the average
signal power is 100 %, and the NPV is also 100 %.

Table 3 shows the results of the evaluation of the coef-
ficients of the model for detecting pneumonia from the fre-

quency of the acoustic signal using the Trembita-Corona
acoustic monitoring device.

It was found that at the P, , the sensitivity of the me-
thod for detecting pneumonia based on the frequency of the
acoustic signal in the 3™ and 5™ octaves is more than 60 %,
and the specificity is more than 63 % in the 3™ octave and
100 % in the 5" octave. Thus, the diagnosis of pneumonia
based on the frequency of the acoustic signal can best be
made in the 3 and 5™ octaves, respectively, which is pre-
sented in Table 4.

Taking into account the prevalence of the disease in
3.5 %, the PPV in the 5" octave according to the frequency
of the acoustic signal is 100 %, and the NPV is 98.6 %.

Table 5 shows the results of the evaluation of the coef-
ficients of the model for detecting pneumonia from the am-
plitude of the acoustic signal using the Trembita-Corona
acoustic monitoring device.

It was found that at the P, , the sensitivity of the me-
thod for detecting pneumonia based on the amplitude of the
acoustic signal in the 4™, 5" and 6" octaves is 88.9, 99.9 and
86.9 %, respectively, and the specificity is 100 % in the 4™
and 5™ octave and 87.4 % in the 6™ octave. Thus, the diag-

Table 2. Sensitivity and specificity of the method for acoustic diagnosis of pneumonia using the acoustic
monitoring device Trembita-Corona according to the average signal power, % (95% CI)

Octave

Specificity

Sensitivity

4

87.4 (79.0-93.3)

90.8 (83.3-95.7)

100 (94.3-100)

99 (94.4-100)

87.4(79.0-93.3)

90.8(83.3-95.7)

Table 3. Coefficients of the one-factor model for detection of pneumonia based on the frequency
of the acoustic signal using the Trembita-Corona acoustic monitoring device

csav | Coocntorthemon, | I, | omsosteottaat | osucy
rom O, p
0 0.1913 + 0.0496 p <0.001* 1.210 (1.100-1.330) 0.689 (0.616-0.762)
1 -0.01494 £ 0.03784 p <0.693 0.985 (0.915-1.06) 0.494 (0.411-0.578)
2 0.01444 + 0.03613 p <0.690 1.010(0.945-1.09) 0.559(0.478-0.64)
3 -0.14649 £ 0.03535 p <0.001% 0.864 (0.806-0.926) 0.669 (0.595-0.743)
4 —0.003845 + 0.025261 p<0.879 0.996 (0.9480-1.05) 0.565 (0.482-0.648)
5 0.09051 + 0.01615 p <0.001* (1.0(;]-;;2?)?)901(.):???888000) 0.799 (0.732-0.865)
6 -0.002375 + 0.001733 p<0.171 0.998 (0.994-1.0) 0.54 (0.456-0.624)
7 -0.006734 £ 0.003785 p <0.0752 0.993 (0.986-1) 0.518 (0.431-0.604)
0.0001356 + 0.0016004 p <0.932 1.000 (0.99700-1) 0.466 (0.383-0.549)

Table 4. Sensitivity and specificity of the method for acoustic diagnosis of pneumonia using the acoustic
monitoring device Trembita-Corona according to the frequency of the acoustic signal, % (95% CI)

Octave Specificity Sensitivity
3 63.2(52.6-72.8) 63.3(52.9-72.8)
5 100 (94.3-100) 60.2 (49.8-70)

22 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N2 4, 2023



OpuriHaAbHI A0CAiAXeHHs / Original Researches

nosis of pneumonia based on the amplitude of the acoustic
signal can best be made in the 4™, 5" and 6" octaves, respec-
tively, which is presented in Table 6.

Taking into account the prevalence of the disease in
3.5 %, the PPV in the 4" octave according to the ampli-
tude of the acoustic signal is 100 %, and the NPV is 99.6 %;
the PPV in the 5™ octave according to the amplitude of the
acoustic signal is 100 %, and the NPV is also 100 %.

Therefore, the acoustic monitoring device Trembita-
Corona demonstrates high specificity, sensitivity, PPV and
NPV, especially in the 4", 5! and 6" octaves by the average
signal power, in the 3 and 5" octaves by the frequency of
the acoustic signal and in the 4", 5" and 6 octaves by the
amplitude of the acoustic signal.

Conclusions

1. The sensitivity of the method for detecting pneumo-
nia using the acoustic monitoring device Trembita-Corona
according to the average signal power in the 4", 5% and 6"
octaves is from 90.8 to 99 %, and the specificity is from 87.4 to
100 %. The sensitivity of the method for detecting pneumo-
nia using the acoustic monitoring device Trembita-Corona
according to the frequency of the acoustic signal in the 3™ and
5™ octaves is from 63.2 to 63.2 %, and the specificity is 63.2 %

in the 3" octave and 100 % in the 5" octave. Thus, the diagno-
sis of pneumonia based on the frequency of the acoustic signal
can best be made in the 3" and 5" octaves. The sensitivity of
the method for detecting pneumonia using the acoustic mo-
nitoring device Trembita-Corona according to the amplitude
of the acoustic signal in the 4, 5" and 6" octaves is 88.9, 99.9
and 86.9 %, respectively, and the specificity is 100 % in the 4"
and 5" octave and 87.4 % in the 6" octave. Thus, the diagnosis
of pneumonia based on the amplitude of the acoustic signal
can best be made in the 4", 5" and 6" octaves.

2. The acoustic monitoring device Trembita-Corona
demonstrates high specificity, sensitivity, positive predictive
value and negative predictive value at given prevalence. We
can trace this particularly well by the average signal power in
the 4, 5" and 6 octaves, by the frequency of the acoustic
signal in the 3%, 5% octaves, by the amplitude of the acoustic
signal in the 4™, 5" and 6™ octaves.

Prospectives for further research. 1. The Trembita-
Corona acoustic monitoring device is a new and promising
acoustic method for diagnosing pneumonia. 2. There is a
need to use the Trembita-Corona acoustic monitoring de-
vice to investigate the sensitivity and specificity of the me-
thod by the average signal power, the frequency and ampli-
tude of the acoustic signal in third octaves.

Table 5. Coefficients of the one-factor model for detection of pneumonia based on the amplitude
of the acoustic signal using the Trembita-Corona acoustic monitoring device

. . Significance of the . . .
Octave Coefficient of the model, coefficient difference Dlagnostlg odds ratio AUC (95% CI)
btm (95% ClI)
b from O, p
0.0000034403 +
0 0.0000009318 p <0.001* 1.000 (1.000-1.000) 0.694 (0.62-0.769)
0.0000021224 +
1 0.0000007339 p <0.001* 1.000 (1.000-1.000) 0.507 (0.421-0.594)
0.0000002427 +
2 0.0000013880 p<0.861 1.000 (1.000-1.000) 0.497 (0.414-0.581)
0.000029068 + "
3 0.000008594 p <0.001 1.000 (1.000-1.000) 0.649 (0.571-0.726)
4 0.05989 + 0.01209 p <0.001* 1.06000 (1.04000- 0.941 (0.903-0.979)
1.0900)
8.6000000
* —
5 2.1517 £ 0.6764 p <0.001 (2.280000000—32.4000) 0.994 (0.983-1)
1.56e+18
* —
6 41.8920 + 7.3242 p <0.001 (9.106+11-2.68e+24) 0.914 (0.875-0.953)
1.56e-20
7 -45.6089 + 71.4823 p <0.523 (2.226-81-1.09e+41) 0.548 (0.464-0.631)
1.48e-20
— * —
8 45.6600 *+ 14.8266 p <0.001 (3.54e-33-0.0000000618) 0.576 (0.491-0.661)

Table 6. Sensitivity and specificity of the method for acoustic diagnosis of pneumonia using the acoustic
monitoring device Trembita-Corona according to the amplitude of the acoustic signal, % (95% CI)

Octave Specificity Sensitivity
4 100 (94.3-100) 88.8(80.8 -94.3)
5 100 (94.3-100) 99.9 (94.4-100)
6 87.4(79-93.3) 86.9 (78.4-92.7)
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HawuioHaAbHWA MeAnYH yHiBepcuTeT imeHi O.O. boromonbLsi, M. Kuis, YkpaiHa

YyTAuBIiCTb | cneundiyHiCTb METOAY AKYCTUYHOI AiIQrHOCTUKU NMHEBMOHIT NPUCTPOEM
COKYCTUYHOIo MOHiTOpUHry «Trembita-Corona»

Pe3iome. AxryambHicTh. JliarHocTvKa IHEBMOHIi CKilafHa Ta
BUMAara€ KOMIUIEKCHOTO o0cTexkeHHsI. [1epCcrieKTHBHIM METOIOM
NMiaTHOCTHMKY Hapasi € pecriipatopHa akycTrka. MeTa q10cIiIKeH-
HS: OLIHUTU MOXKJIMBICTh BUSIBJICHHSI THEBMOHII 3a CepeaHbOIO
MOTYKHICTIO, YACTOTOIO i aMIUTITYI0I0 aKYCTUYMHOTO CUTHAITY TIPU
BUKOPUCTaHHI MPUCTPOIO aKYCTUUHOTO MOHITOpUHTY «Trembita-
Corona». Marepiaiu Ta Mmetoau. O6ctexkeHo 193 TUTHUHU BiKOM
Bin 1 Micsins no 18 pokis. Ix Gyio posnineHo Ha oBi rpymu: mep-
wa — 98 maiieHTiB i3 Mo3aaiKapHsSHOIO MMHEBMOHIEI, Apyra —
95 3mopoBuX HiTeil. YciM HiTsSIM OYyJIO TIPOBENEHO MOCIiIKEHHS
Ha TPUCTPOI aKYCTUYHOTO MOHITOpUHTY «Trembita-Coronax.
Pesyabratn. YyriuBicTh MeTOmy BHSIBACHHS ITHEBMOHIl 3 BH-
KOPUCTAHHSIM MIPUCTPOIO aKyCTUYHOTO MOHiTopuHry «Trembita-
Corona» 3a MOTYXHICTIO 3ByKOBOTO cCUTHaiy B 4, 5, 6-if oKTaBi
craHoBuTh Bix 90,8 10 99 %, a cietmdiunicts — Bin 87,4 mo 100 %.

YyTiuBicTb MeTOMy BMSIBJI€HHSI MHEBMOHIiI MPU 3aCTOCYBaHHi
MPUCTPOIO aKYCTUUHOTO MOHiTOpUHTY « Trembita-Corona» 3a yac-
TOTOIO aKyCTUYHOTO CUTHAITY B 3-1 Ta 5-if OKTaBax CTAaHOBUTb 10~
Han 60 %, a cneundiunicts — 63,2 % y 3-ii okrasi Ta 100 % y 5-it
okTaBi. YyTJIMBICTb METOAY BUSIBJICHHSI THEBMOHI1 3 BUKOPUCTAH-
HSIM IIPUCTPOIO aKYCTUUHOTO MOHiTOpuHry «Trembita-Corona» 3a
aMILTITYIOI0 aKyCTUYHOTO CUTHATY B 4, 5, 6-11 OKTaBax CTaHOBUTD
88,9;99,9186,9 % BinmosiaHo, a cietndiunicts — 100 % y 4-ii Ta
5-it okTaBi i 87,4 % y 6-it oktaBi. BucHoBKM. [1IpucTpiii akycTry-
HOTO MOHiTOpUHTY «Trembita-Corona» 1eMOHCTPYE BUCOKY CIie-
HU(ITHICTD, IyTIUBICTh Ta TPOTHOCTUYHY LiHHICTh MO3UTUBHOTO
pe3y/IbTaTy Ta MPOrHOCTUYHY LIHHICTh HEraTMBHOTO Pe3yJbTaTy
MpU 3aaHii MOLIMPEHOCTI.

Ki10490Bi ci10Ba: nitu; nosanikapHsHa MHEBMOHis; IiarHOCTH-
Ka; IPUCTPill aKyCTUIHOTO MOHITOpUHTY «Trembita-Corona»
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Adverse events of replacement therapy
in children with growth hormone deficiency

Abstract. Background. The purpose was to analyze and summarize the accumulated short-term and long-term safety
data in children with growth hormone deficiency (GHD) treated using recombinant human growth hormone (rhGH)
based on the results of a physical examination, assessment of vital signs, laboratory parameters, and follow-up. Materials
and methods. The study was conducted at the Odesa Regional Children’s Clinical Hospital from 2012 to 2022, with 92
children treated for GHD using rhGH at an average dose of 0.033 mg/kg/day. The evaluation of the safety of this therapy
was based on assessing the incidence of adverse events (AEs) as a negative consequence of medical care. We analyzed both
short-term and long-term outcomes. Results. When studying the short-term safety of rhGH therapy according to physical
examination data, AEs were found in 18 (19.57 %) children, including intracranial hypertension (1), arthralgia (1),
prepubertal gynecomastia (1), anemia (3), manifestation of latent adrenal insufficiency (3), latent thyroid insufficiency
(2), impaired glucose tolerance (7). 20.6 (7.0+ 34.2) % of patients with unacceptable adherence to rhGH therapy reported
painful injections compared to 4.3 (—1.6 + 10.2) % of children with acceptable compliance (x*> = 5.15; p = 0.02). None
of the children experienced serious adverse events such as scoliosis progression, slipped capital femoral epiphysis, edema,
and impaired vital functions. AEs in terms of hematological and biochemical parameters were usually transient, often in
combination with intercurrent diseases, and were not associated with rhGH. In long-term safety, there was no association
between rhGH therapy and the risk of cancer, cardiac, and cerebrovascular diseases. Still, three children (3.26 %) had
type 2 diabetes, with overweight in one case and obesity in two. Conclusions. In general, in the short-term context, rhGH
therapy for children with GHD is safe. The pain at the injection site is a clinically significant AE as a cognitive emotional
barrier to the adherence to rhGH therapy. From the point of view of the long-term safety of rhGH therapy, the fact that
type 2 diabetes was detected in 3 (3.26 %) children with increased body weight and obesity is essential.

Keywords: children; recombinant human growth hormone; safety

Introduction

The Pediatric Endocrine Society has recently updated
its guidelines for recombinant human growth hormone
(rhGH) therapy in children with growth hormone defi-
ciency (GHD) [1]. The new policies are more conservative
than their predecessors and recommend short-term safety
monitoring for potential issues like intracranial hyperten-
sion, slipped capital femoral epiphysis, and scoliosis pro-
gression. It is also recommended to reassess adrenal and
thyroid axes after initiating GH therapy and monitor the
GH recipient’s glucose homeostasis. Long-term safety
control includes monitoring cancer incidence and cardio-
vascular pathology [2]. Research has shown that GH the-
rapy is safe for children with no known risk factors for can-

cer [3, 4]. When combined with environmental, genetic,
and ethnic risk factors and comorbidities, rhGH therapy
increases the risk of cardiac and cerebrovascular diseases
in the long term [5]. Relevant studies have also examined
the short-term and long-term safety of prolonged rhGH
preparations administered once a week, once every two
weeks, or monthly [6, 7]. Antibody production risk is also
assessed in clinical research [8]. Overall, ensuring the
safety of rhGH treatment is a top priority, and it has been
found that therapy does not increase overall mortality in
childhood rthGH recipients [9]. However, many observa-
tional studies that report on thGH safety are short-term
and not conducted independently of pharmaceutical com-
panies [2].
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The purpose was to analyze and summarize the accumu-
lated short-term and long-term safety data on rhGH-treated
children with GHD based on the results of a physical exa-
mination, assessment of vital signs, laboratory parameters,
and follow-up.

Materials and methods

A prospective observational cohort study was conducted
in 2012—2022 at the Odesa Regional Children’s Clinical
Hospital (Odesa, Ukraine) with the permanent inclusion of
new patients. Ninety-two children with GHD (69 boys and
23 girls) who were treated with rhGH were enrolled. The
diagnosis of GHD was based on an integrated evaluation of
clinical signs, auxological data, bone age, cranial magnetic
resonance imaging, and growth hormone release < 10 ng/ml
in provocative testing. Essential therapy was performed
with thHG at an average dose of 0.033 mg/kg/day. At the
beginning of treatment, the children’s chronological age
was 7.20 £ 0.36 years, they had a pronounced short stature
(SDS = —3.4 + 0.1). The evaluation of the short-term and
long-term safety of thGH therapy in children with GHD
was based on identifying the overall incidence of adverse
events (AE), defined as any untoward medical occurrence
in a patient. Recording the symptoms or disorders reported
by the patient or identified during the interview, physical
examination, laboratory tests, or other methods are recom-
mended [10]. Children’s adherence to thGH therapy was
assessed using the Morisky Medication Adherence Scale.
The study has been approved by the local ethics committee
and carried out following the WMA Declaration of Helsin-
ki — Ethical Principles for Medical Research Involving Hu-
man Subjects. Written informed consent was obtained from
participants and their parents before study entry.

The categorical variables were expressed as frequency
(percentage) and analyzed by x>-test. A p < 0.05 was con-
sidered statistically significant.

Results and discussion

Short-term safety monitoring included the detection of
AEs based on physical examination, vital signs, and hema-
tological and biochemical parameters outside the normal
laboratory range in children with GHD (Table 1).

According to a complete physical examination, AEs
were found in 18 (19.57 %) GH recipients. Intracranial hy-
pertension was diagnosed in 1 (1.09 %) child, arthralgia in
1(1.09 %), prepubertal gynecomastia in 1 (1.09 %), anemia
in 3 (3.26 %), manifestation of latent adrenal insufficien-

cy — in 3 (3.26 %), manifestation of latent thyroid insuf-
ficiency — in 2 (2.17 %), impaired glucose tolerance — in 7
(7.61 %) children with GHD. None of the observed children
had serious adverse events, such as progression of scoliosis,
slipped capital femoral epiphysis, and edema.

One of the methods for assessing the short-term safety
of therapy was the evaluation of the site of rhGH injec-
tion (Table 2). Pathological signs at the injection site were
detected in 22 (27.5 %) GH recipients, including redness
in 3 (3.7 %), bruising in 4 (5.0 %), edema in 4 (5.0 %), it-
ching in 2 (2.5 %) and pain in 9 (11.2 %) cases. The clinical
significance of the pain at the injection site as a cognitive
emotional barrier in the formation of acceptable adherence
of patients with GHD to rhGH therapy has been detected.
Among children with unacceptable adherence to rhGH
therapy, painful injections were noted in 20.6 (7.0 + 34.2) %
of cases compared to 4.3 (—1.6 + 10.2) % in those with ac-
ceptable adherence ()*> = 5.15; p = 0.02).

In a cohort of children with GHD, rhGH therapy was
not accompanied by impaired vital signs — blood pressure,
respiratory rate, heart rate, and temperature. All GH recipi-
ents did not show any clinically significant abnormalities in
visual assessment and heart rate measurements, PR interval,
QRS complex, QT interval, and QTc interval on the stan-
dard 12-lead electrocardiogram.

According to the complete blood test panel, AEs were
found in 38 (41.3 %) GH recipients. Changes in hemoglo-
bin, hematocrit, erythrocyte count, mean corpuscular he-
moglobin, mean corpuscular hemoglobin concentration,
and mean corpuscular volume had clinical significance
and were considered manifestations of anemia in 3 (3.3 %)
children on rhGH therapy. In some GH recipients, AE
manifested itself as a deviation in the number of leukocytes
in 6 (6.5 %) cases, neutrophils in 5 (5.4 %), eosinophils
in 4 (4.3 %), lymphocytes in 5 (5.4 %), and platelets in 1
(1.1 %). In most cases, the detected AEs were of a short-
term transient nature, more often based on intercurrent
pathology, and were not associated with rhGH. In the se-
lected cohort of children with GHD, there were no cases of
changes in the number of basophils and monocytes during
rhGH therapy.

A biochemical blood test revealed AEs in 36 (39.1 %)
patients, including deviations from the average level of to-
tal protein in 1 (1.1 %), uric acid in 1 (1.1 %), sodium in 1
(1.1 %), serum iron in 3 (3.3 %), transferrin in 3 (3.3 %),
albumin in 3 (3.3 %), total cholesterol in 10 (10.9 %) and
free fatty acids in 14 (15.2 %) children with GHD. All listed

Table 1. Frequency of adverse events in GH recipients based on physical examination, vital signs,
and laboratory parameters, n; % (95% CI)

Adverse events Age < 7 years (N = 46)

Age > 7 years (N = 46) Total (N = 92)

Symptoms and disorders 7;15.2 (4.8 + 25.6)

11;23.9(11.6 + 36.2) 18;19.6 (11.5+27.7)

Vital sign disorders 0

0 0

Blood test parameters 22;47.8(33.4+62.3)

16; 34.8 (21.0 + 48.5) 38:41.3(31.2 + 51.4)

Biochemical parameters 8;17.4 (9.1 +30.7)

4, 8.7 (3.4 +20.3) 12;13.0(7.6 +21.4)

Lipidogram parameters

14; 30.4 (19.1 + 44.8) 24;26.1 (18.2 + 35.9)

(
(

10; 21.7 (12.3 + 35.6)
(

Urinalysis parameters 5;10.9 (4.7 + 23.0)

4, 8.7 (3.4+20.3) 9;9.8(5.2+17.5)
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Table 2. The frequency of adverse events at the site of rhGH injection in children with GHD, n; % (95% Cl)

Adverse events Age < 7 years (N = 42) Age > 7 years (N = 38) Total (N = 80)
Redness 2;4.8(1.3+15.8) 1;,2.6(0.5+13.5) 3;3.7(1.3+10.4)
Bruise 1;2.4(0.4+12.3) 3;7.9(2.7+20.8) 4;5.0(2.0+12.2)
Edema 2;4.8(1.3+15.8) 2;5.3(1.4+17.3) 4;5.0(2.0+2.2)
ltching 1:2.4 (0.4 +12.3) 1; 2.6 (0.5 + 13.5) 2;2.5(0.7+8.7)
Pain 3;7.1(2.5+19.0) 6;15.8 (7.4 +30.4) 9;11.2 (6.0 +20.0)

AEs had no clinical significance, they were sometimes asso-
ciated with intercurrent diseases, had transient nature, and
were not associated with GH therapy. In the GH recipient
cohort, there were no cases of changes in the levels of urea,
residual nitrogen, creatinine, potassium, chlorine, bicar-
bonate, calcium, phosphate, total bilirubin, direct bilirubin,
indirect bilirubin, lactate dehydrogenase, alanine amino-
transferase, aspartate aminotransferase, alkaline phospha-
tase, gamma-glutamyl transferase.

Urinalysis revealed AEs in 9 children (9.78 %), including
minor proteinuria in 1 (1.1 %), leukocyturia in 5 (5.4 %),
erythrocyturia in 2 (2.2 %) and changes in urine color in 1
(1.1 %) case. The changes were transient and were not as-
sociated with rhGH. In the short term, GH recipients did
not show bilirubin, glucosuria, ketonuria, pH, and specific
gravity changes in urine.

The long-term safety evaluation for children with GHD
was conducted over several years, with individual cases las-
ting up to 11 years. The results did not reveal an association
between rhGH therapy and the risk of cancer, cardiac, and
cerebrovascular diseases. However, three children (3.26 %)
had type 2 diabetes, along with overweight in 1 child (1.09 %)
and obesity in 2 (2.17 %).

Thus, assessing the short-term safety of rhGH therapy
showed the absence of serious adverse events in the exa-
mined children. Among the identified AEs, intracranial
hypertension, anemia, manifestations of latent adrenal
insufficiency, latent thyroid insufficiency, and impaired
glucose tolerance are of the most significant importance.
Among AEs at the injection site, the clinical significance of
pain as a barrier to the formation of adequate compliance
with thGH therapy was revealed. Overall, these data sup-
port the view of Allen D.B. et al. [11] that rhGH therapy
can be considered safe in the short term for approved indi-
cations for GH use. Data on the long-term safety of rhGH
therapy are consistent with the results of the study by Van
der Steen M. et al. [12] on the association between rhGH
therapy and an increased risk of type 2 diabetes in children
with obesity, genetic predisposition, and poor lifestyle. It is
known that AE can manifest itself not only as a medication
side effect but also as psychological trauma [13]. According
to our data, rhGH therapy is not associated with psycho-
logical harm in children with GHD. Moreover, according
to our previous study, rhGH therapy leads to normalization
of the psycho-emotional state and increases self-esteem in
children with GHD [14].

Prospects for further research are continued monitoring
of GH recipients for the potential development of long-term
AE to prevent type 2 diabetes and cerebrovascular diseases.

Conclusions

1. In the short term, thGH therapy in children with
GHD can generally be considered safe based on the assess-
ment of physical examination, vital signs, and laboratory
parameters.

2. Painful injections should be regarded as a clinically
significant AE, representing a cognitive emotional barrier
in the formation of adherence to rhGH therapy in children
with GHD.

3. Long-term rhGH therapy in children with GHD was
associated with type 2 diabetes in 3 (3.26 %) overweight and
obese children.
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ApsieB MLA., CeHkiscbka ..

OaeCbKk HALIOHAAbHUA MeANYHMM yHiBepcuteT, M. Oaecaq, YkpaiHa

He6a)aHi aBMLLLa 3aMiICHOT Tepanii B Aiten i3 AePiuMToM ropMOHYy poCcTy

Pe3ome. Mera: npoananisysati if y3araJbHUTH HAKOIIMYEHi
JaHi PO KOPOTKOCTPOKOBY Ta IOBFOCTPOKOBY Oe3MeKy JiKyBaH-
HSI peKOMOIHaHTHMM TOPMOHOM pocTy JtoauHu (pI'Pxa) miteii i3
nediumrToM ropmony pocty (AI'P) Ha ocHOBI pesynbraTiB dizu-
KaJIbHOTO OOCTEXEHHS, OLIIHKM XUTTEBO BaXKJIWUBUX (DYHKIIIH,
MeTabOJIiYHMX TMapaMeTpiB Ta CrocTepekeHHs. Marepiaan Ta
MeToau. /lociimkeHHss mpoBoauiiocss Ha 6a3i Omecbkoi obJac-
HOI IuTs190i KITiHivHO1 tikapHi 3 2012 no 2022 pik i BKJIouaso 92
nawieHTiB i3 JAI'P, sxi orpumyBanm nikyBanHs pI' Pny cepenHiit
n03i 0,033 mMr/kr/no0y. O1iHka 6e3reKku Takoi Tepartii I[pyHTyBa-
Jlacs Ha BU3HAYEHHI 3arajbHoOi 4acToTu HebaxkaHux moxii (HIT)
SIK HETaTUBHOTO HACTIIKY MeIW4HOi momoMoru. PesyiabTartu.
[1pu BUBYEHHI KOPOTKOCTPOKOBOI Oe3meku Teparrii pI'Pi 3a ga-
HUMU (DizukanbHOro oocrexeHHsa y 18 (19,6 %) niteit BusiBieHi
HII, y Tomy umciti BHyTpilllHbOUepeITHa rinepteHsis (1), aprpai-
rist (1), npenyoepraTHa rinekomacrtis (1), aHemis (3), MaHidec-
Tallisl TPUXOBAHOI aApeHAIOBOI HEAOCTATHOCTI (3), IpUXOBaHOL
TUPEOIAHOI HEAOCTATHOCTI (2), MOPYILIEHHSI TOJEPAHTHOCTI 10
rmokosu (7). Y 20,6 (7,0 + 34,2) % niteit i3 HEMPUIAHSATHOO
MPUXWIbHICTIO 10 Teparii p['Pi BusiBieHo 0oitouicTh iH €Kil

nopiBHsAHO 3 4,3 (—1,6 + 10,2) % niteit i3 NPUAHITHOIO TIPU-
xubHicTIO (X% = 5,15; p = 0,02). )KonHa nuTHHA He Masia TAKKX
Cepilo3HUX HeDaXKaHUX SIBUILL, SIK IPOTPECyBaHHSI CKOJIiO3Y, eri-
(izioni3 rosoBKU cTErHa, HAOPSIKU, MOPYILIEHHS XXUTTEBO BaX-
ymBux ¢yHkiii. HIT 3a rematoaorivHuMu ta 0i0XiMiYHUMMU T1a-
pameTpaMu 3a3BUyYaii Oyau TpaH3UTOPHUMU, YACTO Ha TJIi iHTep-
KYPEHTHUX 3aXBOPIOBaHb, i HE MaJiu 3B 513Ky 3 rpuiiomom pI'Pi.
Y KOHTEKCTi JOBrOCTPOKOBOI O€3IMEKU He BUSIBIEHO 3B SI3KY MiX
Tepamnieio pI'Pa Ta pu3nkoM OHKOJIOTIYHMX, KapAiOJOTiYHUX Ta
LepedpoBaCKY/ISIPHUX 3aXBOPIOBaHb, ajie 3 aiteit (3,26 %) manu
LIYKPOBUH1 1iabGeT 2-T0 TUIY 3 HAAJMIIKOBOIO Baroo B 1 AUTUHU
Ta OXMUPIHHAM y 2 miteil. BACHOBKH. Y 11iloMy B KOPOTKOCTpPO-
KOBilt mepcniekTuBi Teparist pI'Pa € 6e3meunoro B miteii i3 AT'P.
binb y micii iH’exiiii € kmiHiyHO 3Hauymo HIT Sk KOrHiTUB-
HO-eMOLiHMIT 6ap’ep MPUXMWIBHOCTI 10 Tepamnii pI'Pi. 3 Touknu
30py JOBrOCTPOKOBOI Oesnexku Teparii p['Pi BaxmBum € dakt
BUSIBJICHHsI 1iabeTy 2-ro Tuny B 3 (3,26 %) aiteii i3 minBUILEHOIO
Macolo Tijla Ta OXUPIiHHIM.

Ki104oBi ¢j10Ba: niTu; peKoM6iHAHTHUII TOPMOH POCTY JIIOIM-
HU; Oe3neka
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Association between upper extremity muscle function
and perfusion in children for predicting the effectiveness
of rehabilitation in the post-traumatic period

Abstract. Background. The adverse social situation in Ukraine and an increase in the number of injured children
lead to a burden on trauma departments and rehabilitation centers. Looking for simple methods to help detect violations
of compensatory mechanisms, one of which is the centralization of blood circulation, and impaired perfusion at the
microcirculatory periphery level is of great current relevance. Materials and methods. A comprehensive clinical and
functional examinations were applied to 44 children aged 10—15 years, 21 of them had home-related upper extremity
fractures (main group), 23 otherwise healthy children served as the control group. All the children underwent the Box
and Block Test (BBT), and the perfusion index (PI) from the extremities was recorded. Results. The BBT performance
was characterized by a 1.6-fold decrease (p < 0.05) in the affected extremity of children aged 10— 15 years under the
rehabilitation treatment compared to that of the non-dominant extremity in healthy children and a 1.3-fold decrease
(p < 0.05) in the healthy extremity compared to the dominant one. PI decreased to 2.52 * 0.58 at rest in the main group
children who underwent upper extremity rehabilitation treatment for injuries compared to 3.49 * 0.34 (p < 0.05) in
healthy children. Pl reduced to 1.57 = 0.56 in injured children at exercise loads versus 2.93 + 0.91 (p < 0.05) in healthy
children. The dynamics of recovery also differed and amounted to 2.82 = 0.45 in the main group versus 4.00 = 0.64
in the control group. Children with Pl up to 1.5 = 0.4 had significantly lower BBT scores at the beginning of exercise
training. PI reduction to less than 1.5 allowed predicting a decrease in muscle functions, delayed wound healing, and
the need for analgesia. With an increase in Pl to 2.40 + 0.54 during exercise training, children performed BBT better,
while those who had a decrease in perfusion up to 0.98 £ 0.20 performed it twice as slowly (p < 0.05). As a study result,
an association between the physical exercise load, changes in PI and BBT has been revealed. Conclusions. BBT scores
were characterized by a 1.6-, 2.0- and 1.8-fold (p < 0.05) reduction during the first, second and third measurements,
respectively, compared to those of healthy children. Characteristic feature of perfusion index was a statistically significant
decrease before and during exercise training as well as slow dynamics of recovery. The correlations between perfusion
index and BBT have proven the association of the rehabilitation processes and blood flow restoration.

Keywords: children; extremity injury; perfusion index; Box and Block Test; rehabilitation of children

Intfroduction extremity, 86 % of which respond to a conservative treat-

According to the statistical data for 2020, the percentage
of childhood injuries as a cause of hospitalization was 30 %
in the structure of injuries for the total Ukrainian popula-
tion [1], but these rates have increased significantly since the
beginning of military operations. According to international
statistics, 80 % of all fractures in children occur in the upper

ment [2].

The quality and success of lost function restoration is an
extremely important constituent part of the rehabilitation
process [3, 4]. There are quite a lot of criteria for identifying
the recovery dynamics, but the degree of a child’s adaptation
to loads, in particular, movement loading, is determined
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mainly by a physician experience and is quite subjective.
Therefore, it is particularly relevant today to address imple-
mentation issues related to evidence-based rehabilitation
medicine [5]. Currently, many tests have been developed to
evaluate muscle function in normal conditions and in vari-
ous pathology. The most common and convenient one is the
Box and Block Test (BBT) that measure upper extremity
functional performance in children [6, 7].

On the other hand, the most pressing and yet most ne-
glected aspect of recovery assessment is determining the
state of volumetric blood flow, as a pledge of normal muscle
oxygenation and response of organs and systems to changes
in blood circulation. The non-invasive and easy-to-use tool
for detecting the degree of blood flow adequacy using the
perfusion index (PI) as well as its diagnostic capabilities
were analyzed in adults with various pathology [8]. But from
the currently available literature, we have not found data on
an association between PI and muscle function in children.

The purpose of the study was to determine the perfusion
state influence on the muscle functioning for predicting the
efficiency of therapeutic exercise use when providing reha-
bilitative care for children with musculoskeletal injuries of
traumatic origin.

Materials and methods

A single-center, prospective, open study was conducted
at the Medical Rehabilitation and Physical Therapy Depart-
ment of the CE “Regional Medical Family Health Center”
of DRC from September to November 2022. A comprehen-
sive clinical and functional examination involving 44 pa-
tients aged 10—15 years was performed. Group I included 21
children with home-related upper extremity injuries: 8 with
a shoulder fracture, and 13 with a forearm fracture. Group
1I (controls) consisted of 23 otherwise healthy children of
the same age. All examined children were right-handed. In
group I, frequency of injuries of the left and right extremities
was identical.

Inclusion criteria: the upper extremity injuries, written
informed consent signed by parents prior to participation of
their children in the study, rehabilitation period.

Exclusion criteria: concomitant cardiovascular and ner-
vous system diseases, somatic diseases, immobilization of
the affected extremity, polytrauma.

All the children of group I underwent rehabilitative
courses, which included therapeutic gymnastics aimed at
improving muscle function, work on a functional desk to
improve motor control of the arm.

Muscle function was determined according to the stan-
dard method of ergotherapeutic BBT, which was performed
based on the technique described by Mathiowetz et al. [9].
Children were seated in a chair with their feet planted on
the floor, in front of a testing box placed on a table and par-
titioned into two compartments, one of which contained
150 cubes. The box was positioned lengthwise and along
the midline of participants, who were instructed to put their
hands on the sides of the box, and the compartment with
cubes corresponded to the hand being tested. The goal was
to grasp one cube at a time with the testing hand and move
it over a divider to the other compartment of the box as fast
as possible. The test results were evaluated by the total num-

ber of cubes transported in 1 minute [9]. All the participants
were tested 3 times with the unaffected upper extremity first
and repeated the same process with the affected one. At the
beginning of each extremity testing, a 15-second practice
period was provided. Elbows were constantly located at the
table height level. Mean values of the obtained results were
calculated for the analysis.

PI was measured to evaluate volumetric blood flow
functionality using photoplethysmography with a Masimo
SET Radical pulse oximeter. The blood oxygen saturation
index (SpO,) was additionally analyzed to rule out systemic
blood circulation and respiratory disorders. The group of
otherwise healthy children was examined for setting nor-
mative values of PI.

The first PI recordings were performed at rest, the se-
cond measurements — after 10-minute physical activity
(ten squats, walking), and the third ones — five minutes af-
ter exercising. The examined participants were sitting, and
the first PI measurements were obtained after a S-minute
rest using the pulse oximeter. The fingernails were without
any polish, and there was no any temporary or permanent
tattoo on the fingers. The pulse oximeter probe was at-
tached to the middle finger of each hand one by one. The
findings were taken after one minute of attachment to the
finger for not less than three seconds and saved for further
evaluation [10].

In group I, the PI was compared between the affected
and unaffected extremities, in group I — between the non-
dominant (left-hand finger) and the dominant (right-hand
finger) measurements.

Methods of non-parametric statistics were used for sta-
tistical processing of the obtained data.

The study was carried out in accordance with the require-
ments of bioethics, which are given in the World Medical
Association’s Declaration of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects” and the
“Universal Declaration on Bioethics and Human Rights”
(UNESCO), approved by the Ethics Commission for sci-
entific research, experimental developments and scientific
works of Dnipro State Medical University (Minutes No. 8,
26.04.23). All parents provided written informed consent for
examination of their children and publication of the study
results.

Results

The mean age of the examined children was 13.8 + 2.2
years in group I and 13.6 £ 2.1 years in group I1. The groups
were representative in terms of the body weight and sex. The
examinations were performed 19 * 4 days after the extre-
mity injury following cast removal.

There were no statistically significant differences in the
results depending on the age of the children. Table 1 shows
the scores of BBT performance.

We have found that BBT scores for unaffected extremity
in group I were statistically significantly lower than those
of healthy children. The first BBT in children aged 10—15
years who underwent rehabilitation treatment was cha-
racterized by a 1.6-fold decrease (p < 0.05) in scores of the
affected extremity performance compared to those for the
non-dominant left extremity in healthy children.

30 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N2 4, 2023



OpuriHaAbHI A0CAiAXeHHs / Original Researches

The second measurement has detected amplified chan-
ges in group II since BBT scores decreased significantly
compared to the first measurement (p < 0.05) and were
more than 2 times lower than those for the non-dominant
hand (p < 0.05). The third measurement has shown a me-
dium BBT scores in group I, since it was 1.8 times decreased
(p <0.05) compared to that in healthy children.

Post-treatment BBT scores for the unaffected upper ex-
tremity were also statistically significantly lower compared
to those in the control group (p < 0.05). The third measure-
ment has revealed the greatest difference in findings con-
sidering 1.4 times lower BBT scores (p < 0.05) compared
to the healthy children. This resulted in the need to further
examine the children with upper extremity injuries.

The following data were obtained by determining PI in
children of groups I and II (Table 2).

PI statistically significant decreased in group I patients
aged 10—15 years who underwent upper extremity reha-
bilitation treatment compared to values in healthy children:
2.52 £0.58 versus 3.49 £ 0.34 (p < 0.05) at rest, 1.57 £ 0.56
versus 2.93 £ 0.91 (p < 0.05) during physical exercises, and
2.82 % 0.45 versus 4.00 = 0.64 (p < 0.05) during the recovery
process, respectively.

The PI dynamics at the time of physical exercise was dif-
ferent in the two groups of children. Group I demonstrated

a 1.6-times (p < 0.05) statistically significantly decrease
compared to the first PI measurement, which could have
been caused by the presence of upper extremity vasospasm,
but post-exercise PI recovered to the low baseline values
in 5 minutes. In the meantime, Pl moderately decreased
in group II during a 10-minute physical exercises and then
increased statistically significantly (by 1.4 times; p < 0.05)
compared to the baseline.

There were no statistically significant differences in
SpO, between the two groups of children considering SpO,
normal ranges during the examination.

In addition, extremely low Pls (less than 1.5) in group I
patients during the second measurement (after the 10-mi-
nute physical exercises) were analyzed. These children had
not only difficulties with muscle functions, but also delayed
wound healing, a longer and more pronounced pain syn-
drome that needed supplementary analgesia and was accom-
panied by efforts in motor extremity movements as well as a
decrease in muscle function when performing BBT (Table 3).

Patients with decreased PI as low as 1.5 * 0.4 had sig-
nificantly lower BBT scores at the beginning of exercise
training. Children performed the test better if there was an
increase in PI during exercise training to 2.40 + 0.54, while
those whose PI were decreased to 0.98 + (.20, performed
the BBT twice slower (p < 0.05).

Table 1. BBT score

Parameters Measurements Groupl,n=21 Group Il, n =23 P,
1 45+ 6 72+5 <0.05
Aﬁecte_d e_xtremlty in group |, left 5 30 + 4% 79+3 <0.05
extremity in group Il
3 41+9 74+9 <0.05
1 54+3 69+3 <0.05
Unaffe(_;teq extremity in group |, right 5 67 + 5+ 64+5 No
extremity in group Il
3 52 + 7** 71+3 <0.05

Notes: when comparing independent samples, the Mann-Whitney test was used; * — significant difference
compared to the 1°t measurement; ** — significant difference compared to the 2" measurement, p < 0.05;
No — no differences were observed according to Wilcoxon signed-ranked test.

Table 2. Perfusion index and blood oxygen saturation in the examined children, M = s (Me; Q,-Q_)

Parameter Measurements Groupl,n=21 Group ll, n =23 P,
1 (2.2é;5:2a.§ ° i5.$8) (3?';93%19'2.2) <005
Pl 2 (1.615%2&53?5)* (3.21';925?51?'2.115) <0.05
3 09 Da-ag (432050 o0
: B | Soess | -ow
SpO,, % 2 (9987;-385—152?8) (323754%51—82) >0.05
3 (?9;-;7906.18{83) 95&3;%? -1é§)1 >0.05

Notes: when comparing independent samples, the Mann-Whitney test was used; * — significant difference
compared to the 1°t measurement; ** — significant difference compared to the 2" measurement, p < 0.05;

p < 0.05 according to Wilcoxon signed-ranked test.
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The following results were obtained after conducting
a correlation analysis between the PI and the BBT scores.
A strong direct correlation has been found between these
parameters at each measurement on the affected and unaf-
fected extremities in group I children (Table 4).

Discussion

Examination and treatment of injured pediatric patients
requires a multidisciplinary approach and well-organized
rehabilitation support. First of all, it should be aimed at
ensuring the complete restoration of blood circulation and
hemodynamics [11].

Another aspect to which attention should be paid is that
fractures not only significantly limit motor activity of chil-
dren, but also have further socio-economic implications
[2]. And since the principal goal of any rehabilitation is to
improve dexterity function, we decided to use the BBT in
our evaluations. It is one of the widely used dexterity as-
sessments (manual dexterity tests) to evaluate the ability
to quickly perform extremity movements in children. Even
though these manual dexterity tests do not provide direct as-
sessment of extremity function in daily life, they may be use-
ful as additional tools to assess rehabilitation effectiveness in
clinical trials [6, 7, 12, 13].

Nowadays, the test is becoming more widely used in pe-
diatric practice. The BBT is now attributed to one of the
most common and convenient tests that measure extremity
function in children [6]. It is suitable for pediatric patients
for several reasons. Firstly, the BBT is the method to evalu-
ate the basic components of manual dexterity, including
grasping, holding, transferring, and releasing. Secondly, the

instructions are simple to explain, and the test is easy to un-
derstand. Thirdly, the whole test takes only one minute to
complete, so most children have enough attention to per-
form it. Conclusively, repeated measurements have been re-
ported to be proper for estimating the motor improvements
during rehabilitation programs [12].

Currently, the largest number of publications is related
to the use of the BBT to evaluate the effectiveness of neu-
rorehabilitation programs in children with cerebral palsy
[12—15].

Similar to our work, Zapata-Figueroa V. et al. have
found no correlations between BBT scores and age [13].

The results of our work obtained through the use of the
BBT have suggested decreased muscle functions in children
with the upper extremity injuries, which were progressively
worsened during the test and maximally reduced at the se-
cond measurement. At the same time, the dynamics moved
in the opposite direction at the second measurement in the
control group that was clear from the best and highest results
shown by the children.

Like many earlier studies, our analysis has shown that
the BBT is a reliable, valid, and user friendly test that can be
applied to evaluate treatment and rehabilitation outcomes
in children with upper extremity injuries.

Since the scores of the BBT performed by the unaffected
extremity were also different and statistically significantly
lower compared to those in the control group, it then be-
came necessary to evaluate peripheral circulation disorders
in these children.

Today, there is an opportunity to use simple and avai-
lable techniques with regard to rapid diagnosis of peri-

Table 3. Associations between Pl and complaints in the examined children, n (%)

Parameters PI>1.5,n=10 Pl<1.5,n=11 p
Delayed wound healing* 0(0) 10(91) <0.05
Pain related to physical exercises 5 (50) 9 (86) <0.05
Decreased extremity movements 5(50) 5 (45) No
Low BBT scores* 2 (20) 10(91) <0.05
Increased heart rate 5 (50) 11 (100) <0.05
Sp0, less than 94 % 0(0) 0(0) No

Notes: the y? test and the Fisher’s exact test were used; * — statistically significant difference between groups;

No — no differences were observed.

Table 4. Dynamic correlations between Pl and BBT scores in group |

Parameters p
BBT of the unaffected extremity
The 1% measurement 0.480 <0.05
The 2" measurement 0.322 <0.05
The 3 measurement 0.233 <0.05
BBT of the affected extremity
The 1%t measurement 0.555 <0.05
The 2" measurement 0.455 <0.05
The 3 measurement 0.559 <0.05
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pheral blood circulation disorders [10, 16]. Since it is PI
that provides information about the state of peripheral
blood flow, it has become an idea of applying it in this
work to predict the effectiveness of rehabilitation in chil-
dren with fractures of the upper extremities in resource-
constrained settings.

PIs taken from measuring the ratio between the pulsatile
signal during arterial blood flow in the peripheral tissue and
the non-pulsatile signal with a pulse oximeter are indirect
indicators of peripheral perfusion [10, 17].

The value of PI depends on such factors as the intensi-
ty of volumetric peripheral blood circulation, blood filling
of the microcirculatory bed, capillary density networks
[10, 16].

A study by Wang J. et al. was aimed at evaluating the ef-
fect of PI on predicting the success of supraclavicular bra-
chial plexus block in children under general anesthesia with
different drugs. The authors have revealed that the compari-
son of PI on the blocked and non-blocked sides could be
helpful to evaluate the effect of nerve block postoperatively
in children with upper extremity fractures [18].

So far only one study in the available literature has
evaluated the effectiveness of PI measurement in pediat-
ric trauma patients. This study was conducted in Turkey
and included 91 injured children aged 28 days to 18 years
who had severe upper extremity injuries and were hospi-
talized to a pediatric intensive care unit. The researchers
have concluded that PI could be used to objectively assess
the state of peripheral perfusion in addition to hemody-
namic markers. And besides, the mean PI of all trauma pa-
tients was 1.53 £ 0.91, whilst the median value was 1.3 in
this study [11].

In this paper, we have concluded that decreased muscle
functions, delayed wound healing, and the need for addi-
tional analgesia could be predicted in children with injured
upper extremities at PI below 1.5.

We have demonstrated that the use of PI measurement
in injured children is the non-invasive, easy-to-use and
real-time method allowing timely prediction of delayed
recovery processes and maladaptive response to exercise.
Moreover, in our study, we have found correlations of PI
and BBT scores proving the association between rehabilita-
tion processes and restoration of blood flow (namely, capil-
lary filling).

In our assessment, the capillary filling index along
with traditional indicators, such as heart rate and blood
oxygen saturation, can be used to assess adaptation me-
chanisms and the rehabilitation outcomes. The reason for
these conclusions was the findings obtained from children
with PI decreased to 0.98 £ 0.20, since they performed
the BBT 2 times slower (p < 0.05) than controls. The BBT
scores at the beginning of exercise training were slightly
better, if the values of PI were decreased to 1.5 = 0.4. At
the same time, children who had decreased PI during
exercise training only up to 2.40 £ 0.54 showed the best
BBT performance.

Thus, PI and BBT scores are reliable criteria that can be
more commonly used to assess the mechanisms of adapta-
tion and the rehabilitation outcomes in children with upper
extremity injuries.

Conclusions

1. The BBT scores in children aged 10—15 years who
underwent rehabilitation treatment for upper extremity
fractures have been found to be 1.6 times lower (p < 0.05)
compared to those of the non-dominant hand in healthy
children and 1.4 times (p < 0.05) lower for the unaffected
extremity compared to the dominant one in healthy chil-
dren.

2. Characteristic feature of perfusion index in chil-
dren aged 10—15 who underwent rehabilitation treatment
for upper extremity fractures was its statistically signifi-
cant decrease before exercise training to 2.52 + 0.58 versus
3.49 £ 0.34 (p < 0.05) in healthy children; during exerci-
ses — to 1.57 £ 0.56 versus 2.93 £ 0.91 (p < 0.05), as well as
different recovery dynamics: 2.82 + 0.45 versus 4.00 * 4.64
(p <0.05), respectively.

3. Capillary filling index is a reliable indicator in as-
sessing adaptation mechanisms and the rehabilitation out-
comes. Perfusion index lower than 1.5 can be used to predict
decreased muscle functions, delayed wound healing, and the
need for analgesia.

4. The correlations of perfusion index and BBT scores
have proven the association between the processes of reha-
bilitation and blood flow restoration.
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T AHIMPOBCBKINA AEPXKQABH MEANYHI YHIBEOCUTET, M. AHINPO, YkpaiHa

2bropo BOO3 B YipaiHi, BIAAIA 3 MUTAHE OOMEXKEHb XXUTTEAISIABHOCTI TQ peabiirauii, M. AHINPo, YkpaiHa
3K30 «HaykoBui mean4HUA Aitet «AHinpo» AOP, M. AHiNpo, YkpaiHa

3aAexHiIcTb YHKLIT M’513iB BEpPXHiX KiHLiBOK Bia nepdys3ii npu NnporHo3yBAHHI epeKTUBHOCTI peabiAitauii
B NOCTTPCOBMATMYHOMY NEPIOAI B AiTen

Pe3iome. Aktyanbmicth. Hecripusatiupa couianbHa cuTyallis B
YKkpaiHi Ta 361IbIIeHHS KiJTbKOCTi TpPaBMOBAHUX IiTEi TPU3BOINUTD
IO HaBaHTaXXeHHsI Ha TPaBMATOJIOTIUHi BiAIiIeHHs i1 peabiniTaiiii-
Hi ueHTpu. ITouryk MpocTux METOMiB, 110 TOMOMOXYTb BUSIBUTH
MTOpPYIIEHHSI KOMITEHCATOPHUX MEXaHi3MiB, TaKUX SIK LIEHTpali-
3allisg KpoBOOOIry, i mopyieHHsT nepdysii Ha piBHI mepudepnd-
HOTO MiKPOLIMPKYJISITOPHOTO pyciia € HaA3BMYAHO aKTyaJbHUM.
Marepiaau Ta MeToau. [TpoBeneHO KOMIUIEKCHE KITiHIKO-(DYHK-
uioHanbHe obctexxeHHs1 44 mauieHtiB Bikom 10—15 pokis: 21 3
mnepeoMaMiy BEPXHiX KiHIIIBOK ITOOYTOBOTO xapakTepy (OCHOBHa
rpyna), 23 yMOBHO 300pOBi IUTUHU CTAaHOBUJIM KOHTPOJIBHY Ipy-
my. Ycim gitsim npoBoauBcs TecT «Kopodka ta kyouku» (TKK) Ta
BuMiptoBaHHs nepdysiitHoro iHnekcy (I11) Ha kiHuiBkax. Pe3yib-
Tati. OcobmuBoctsamu TKK B miteit 10—15 pokiB, sKi Tpoxoamin
peabiniTauiliHe JiKyBaHHSI, OyJ10 3HIKEHHST pe3yJIbTaTy Ha ypaxe-
Hiii KiHLiBLi B 1,6 pa3a MOpiBHSHO 3 MOKA3HUKAMK HEIOMiHYI0UOT
PYKHM y 310pOBUX jiTeli Ta B 1,3 pa3a — Ha 310pOBiii KiHILiBLI MPOTH
nmoMiHyrouoi. OcobusicTio I1] B mamieHTiB OCHOBHOI TPYITH, SIKUM
MPOBOAWIOCH peadiiTaliifHe JiKyBaHHS 3 IPUBOAY TPaBM BEPXHIiX
KiHIIiBOK, OyJIO0 1Oro 3HMXEHHs Yy crokoi g0 2,52 + 0,58 mportu
3,49 £ 0,34 (p < 0,05) y 3nopoBux aireit. [1pu BUKOHaHHI Brpas

y XBOpHX Jiteil BinOyBanoch 3HwxenHs [11 go 1,57 £ 0,56 npotu
2,93+ 0,91 (p < 0,05) y 3mopoBux. JIMHaMiKa BiZTHOBJICHHS TaKOX
BiApi3Hsutach i craHoBmia 2,82 + 0,45 y xBopux nipotu 4,00 £+ 0,64
(p < 0,05) y konTposbHiii rpyni. litu 3 Il no 1,5 &+ 0,4 manu 3Ha-
yHo Hx4i nokasHuku TKK Ha novarky tpenysaHHsi. [Ipu piBHi
III < 1,5 MOXHa TPOrHO3YBAaTH 3HWKEHHSI M’SI30BMX (DYHKIII,
VIOBiIBHEHHSI 3ar0l0BaHHs paH Ta MOTpeOy B 3HEOOJIOBaHHI. 3a
ymoBu 3poctaHHs 11 nporsrom TpeHyBanHs no 2,40 + 0,54 mitn
BukoHyBayim TKK kpaiiie, a maiieHTH, y ikux repdy3ist 3SHU3MIaCh
1o 0,98 £+ 0,20 (p < 0,05), mpoxoauau TecT BABIUi MOBiIBHIMIE. Y
pe3yJbTaTi JOCHTIIKeHHsT BMSIBJEHO 3B’SI30K MiX (Di3UYHMM Ha-
BaHTaxeHHaM, 3miHamu I11 it mokasHukis TKK. BucHoBku. TKK
XapaKTepu3yBaBCsl 3HKEHHSIM 3HayeHb y 1,6; 2,0 ta 1,8 pasa mix
Yyac MepIIoro, Ipyroro Ta TPeTbOTro BUMIPIOBaHHS BiITIOBIAHO TTO-
PIBHSIHO 3 TIOKa3HMKaMU 300poBUX AiTeil. OcobauBicTio mepdy-
3iliHOrO iHAEeKCY OYyJ0 MOro CTaTUCTUYHO 3HAUYLIE 3HUXKEHHS 10
I TIPOTSITOM BMKOHAHHSI BIIPAaB, a TaKOX 3MEHIICHHS TUHAMIiKU
BigHoBIeHHS. Kopessist mixx I11 i TKK moBomuTh criopinHeHicTh
MpoleciB peabimiTallii Ta BiTHOBIEHHSI KPOBOTOKY.

KimouoBi ciioBa: nitu; TpaBma KiHiBoK; nepdy3iiiHuii inmexc;
KOpOOKOBHIA TeCT; peabiiTartist HiTeit
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OAecbKknvt HALIOHAABbHMM MeAnYHU yHiBepcuTeT, M. Oaeca, YkpaiHa

POHHS AIQrHOCTUKA YpQXKeHb renatobiAiapHOI cUcTemMm
Npn MYKOBICLIMAO3I B AiTen

Pe3iome. Axmyaavnicmo. 36inbwerns mpusarocmi scumms Xeopux Ha MyKogicyudos cnpusie opmyeanHio maxic-
Kol hamoanoeii eenamobiniapuoi cucmemu, npu360054u 00 PO36UMKY 0iNiapHo20 UUPO3Y 3 NeMarvHum Kinuyem. Memoio
docnidncens 6yno noeaubaene 8UBHEHHS KAIHIYHUX 0COONUBOCMEN YPANCEHHS NeHiHKU, NOUYK MemOo0ié paHHb020 GU-
AGNCHHS | GUBHAUEHHS cmynens 1020 maxckocmi. Mamepiaau ma memoodu. O6cmedncero 108 xeopux Ha mMyKogicyu-
dos dimeii sikom 0— 17 pokie. Cmadia ¢ibpo3sy euznauanracs 3a 00nomMoeor mpan3ienmuoi eracmoepagii na anapami
FibroScan®502 (Echosens, ®panyis). Busuanraca akmuenicms epmenmie (araninaminompancgepasa, acnapmam-
aminompancgepasa, ayxucua gocghamasa, eamma-erymamiampancnenmudasa, aakmamoeziopoeenasa-3), yaompas-
BYKOBUX NAPAMEMPI8 NeUIHKU HA Pi3HUX cmadisx Giopo3y neuinku. Pesyavmamu. Y 29,6 % xeopux Ha mykosicuu-
003 dimeil eusHauarucs iopomuyHi 3MiHU NAPeHXiMU NeUiHKU PI3HO20 CMYNeHs upadceHocmi (KoaueanHs medianu
esacmuunocmi nevinku cmanosunu 6io 5,9 0o 49,0 klla), 3 nux y nososunu dimeii (14,8 %) eusneneno yupos neuinku.
Bcmanoeaerno 3anedcrnicmo nidsuujenHs aKkmueHoCmi AyicHoi pocchamasu, eamma-eaymaminmpancnenmudasu, A1aK-
mamdaeziopoeenasu-5 i 30inbUleHHs Ni60I YACMKU NeHiHKU, 3MeHUuleHHs Koepiyichma k — cniegioHouleHHs po3mipie
npasoi ma aigoi wacmok neuinku 6i0 cmynens Qioposzy FI1-F4 (p < 0,05). Bucnosku. Parts 0iaeHOCMUKA YPatceHHs
2enamooiniapuoi cucmemu npu MyKogicyudosi é dimeil noaseae y U3Ha4eHHi Ni08UUEHOT aKMUHOCMI AYHCHOT hoc-
@amasu, eamma-enymamiampancnenmudasu, aakmamaoeziopozcenasu-5, 3MiH ya1bmpasgyKogux napamempis neuinKu i
YMOuHeHHI cmyneHs Qiopo3y neuinku 3a 0onomoeoro mpansieumuoi enacmoepahii FibroScan 3a wkanoro METAVIR.
Bix xeopoi na mykosicuyudos oumunu nonad 6 pokie, 4oa08iua cmamo i Hasenicmo y eenomuni deaeuii AF508 eusna-
uqrms BUCOKY UMOGIPHICMb YPAXICeHHS 2enamodiniapHoi cucmemu.

KarouoBi ciioBa: dimu; myxosicuudos; cenamobiniapna cucmema; iopos neuinku; 4upos

Bctyn

Mykogicuuno3 (MB), abo kictozHuii ¢iopos (Cystic
Fibrosis) — HaliGibLI TTOIIMpPEHEe cepel HapOdiB €BpPOIIe-
OIIIHOI pacu MOHOTEHHE aBTOCOMHO-PELIECUBHE 3aXBOPIO-
BaHHSI OOMiHY PEUOBHH, SIKE XapaKTePU3YEThCS MPOrpe-
TIEHTHUM TiepeOiroM, MOPYIICHHSM JXWTTEBO BasKIMBUX
GyHKIII opraHi3Mmy, paHHIiM ()OpPMYBaHHSIM YCKJIagHEHb,
PaHHBOIO IHBAIIAU3AIIIEIO IiTeH i BUCOKMM piBHEM CMepPT-
Hocrti [1]. [llopiuHo B YkpaiHi HapomKyeTbes 6au3pKo 300
XBopux Ha M B, yacToTa reTepo3uroTHux HociiB reHa MB B
MonyJIsALii cTaHOBUTh 5 %. OCTaHHIMU ISCATUPITISIMU 3a-
BIISIKM KPAILlOMYy PO3YMiHHIO MTaTOr€He3y, BAOCKOHAJIEHHIO
NIarHOCTUKM ¢ JIIKyBaJbHO-pealiTiTaliiiHUX 3aX0OAiB 3HA-
YHO 3pOcya CepeaHs TPUBATICTh XXKUTTS XBopux Ha MB: 3 5

pokiB y 1970 p. 1o 24 pokiB B YKpaiHi Ta noHaj 45 pokiB y
2016 poui B kpaiHax 3axigHoi €Bponu [1-3].
BcraHoBiieHO, 110 30UIBIIEHHSI TPUBAIOCTI KUTTS
xBopux Ha MB cnpusie ¢hopMyBaHHIO TSKKOI TATOJIOTiT
renaToOiiapHOT CUCTEMU, MPU3BOJSIYN 1O PO3BUTKY Oifli-
apHOTO LIMPO3Y 3 JIeTAILHUM KiHIeM [2—5]. ¥V mitepartypi
€ TIOBIZIOMJIEHHSI TIPO BUCOKY YaCTOTY YpaK€HHS MeYiHKU
npu MB (Big 20 no 80 %) 3 xapaKTepHUM MaJOCUMIITOM-
HUM riepebirom [5, 6]. Ha ocoGnuBy yBary 3aciyroByIOTh
JlaHi Mpo Te, 110 KJIiHiYHi MposBU OiliapHUX MOPYILIEHb
BUHUKAJIM B CTaii c(hOpMOBAHOTO LIMPO3Y i CBIMUMIU IIPO
MMi3HIO AiarHOCTUKY MaTOJIOTii >KOBYOBUIIIBLHOI CUCTEMM
[4, 7]. IcHye cymKeHHs PO 3B’SI30K rernaTtoMeratii 3 TShK-
KICTIO TiCTOJIOTIYHMX 3MiH y mediHi [5, 8]. 3 mux mo3u-
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Lili aKTyaJIbHUM € BHU3HAYEHHSI OCOOJMBOCTEN ypaXkKeHHs
reraroOiziapHoi cucremu npu MB, po3pobka KputepiiB
BUSIBJICHHS TATOJIOTIYHMX TOPYIIEHb HAa PaHHIX CTalisgx
po3BUTKY Tpouecy. HeoOxiqHiCTh MPOBEAEHHST TaKUX J0-
CIIIIKEHb MiATBEepIXKeHa B poOOTaX HU3KHU aBTOpiB [8—13].
JncKyTabeIbHUM 3aJIUIIAETHCS TUTAHHS PO 3aKOHOMIp-
HocTi (popMmyBaHHs OiniapHoi nartosiorii npu MB: BigzHa-
Ya€eThCS BUCOKA YaCTOTA ypaXKeHHS MeUiHKU B 0Ci0 40JIOBi-
4oi CcTaTi, iCHYIOTh IPOTUJIEKHI TOUKH 30Dy LIOAO 3B’ SI3KY
ypaxkeHHsI eYiHKM 3 MyTauismu reHa MB [5—8].

Hageneni mani naloTh OCHOBY UISI MOTJIMOJEHOIO BU-
BUEHHSI KIIIHIYHMX OCOOJMBOCTEHl ypaKeHHsI rernaro0i-
JliapHoi cucteMu npu MB, moniyky anekBaTHUX METOJiB
PaHHbBOTO BUSIBJIEHHS i BUBHAUEHHS CTYIEHS HOTo TSIXKKO-
cti. [Toganpliii nepcneKTUBY BAOCKOHAIEHHS JiKYBaTbHUX
KOMILIEKCIB IMOB’s13aHi 3 pO3p00KOI0 METOIiB 3a1100iraHHsI
MPOTPECYBAHHIO IMATOJOrIYHOIO Mpolecy B MeYiHIi, 110
JIO3BOJIUTDH TTPOIOBKUTH XKUTTSI XBOpuX HA M B mipu noJtir-
LIEHHI 11 SIKOCTi.

Meta nochiimkeHHs: po3podKa i HayKOBe OOIPYHTY-
BaHHsI PaHHBOI MiaTHOCTUKM YypaxkeHHs TIeImaToOiTiapHOl
cucremu ripu MB y miteii.

MaTepiaAn Ta MeToAmn

3a nepion 2010—2020 pokiB y LlenTpi MykoBicumumo-
3y Ha 0a3i OnechKoi 001aCHOI AUTSIYO01 KIIiHIYHOI JliKapHi
oyno obcrexkeHo 108 xBopux Ha MB niteit BikoM Bix 0 10
17 poxkiB. JocnimkeHHs 3[iiiCHIOBaI0CS BiAMOBIAHO 10 MO-
JnoxeHb GCP (Good Clinical Practice), TenbciHcbkoi ne-
knapattii (1964, 3i 3minamu 2013 poky), Gy710 CXBaJieHO JIO-
KaJbHUM 0iOeTUYHMM KOMiTeToM JiikapHi. Ha mpoBeneHHst
TMOCITiIKEHHST 0yJIo OTpMMaHo iH(OPMOBaHY 3rojly 0aTbKiB
niteit (abo ixHix omikyHiB). KpuTepii BKIIIOUeHHS B TOCITi-
mkeHHsS: MB; Bik mauienTiB Bix 0 1o 17 pokiB; BiICyTHICTb
IHIINX XPOHIYHUX CYMYTHIiX 3aXBOpPIOBaHb; iH(hOpMOBaHa
3rojia 0aThbKiB i AMTUHM Ha y4acTh y JAocimkeHHi. Kpure-
pii BUKJIIOUEHHS 3 TOCTIIKEHHSI: TSLKKI CYITyTHI BPOJIXKEHi
Ta HaOyTi 3aXBOPIOBAHHSI; BiICYTHICTb 3roau 6aThKiB i/ab0
JATUHU HA Y4acTh y NOCTIIKEHHI.

Y Bcix maui€eHTiB BUKOPUCTOBYBAIM TPAAWLIIHHI KJTi-
HiYHiI MeToau OOCTEeXEHHsI, BUBYAIM PE3YJbTaTH 3arajb-
HUX KJIiHIYHMX J1abopaTOpHUX i GiOXiMIYHMX JOCIIIKEHb
KpOBI, ceyi it Katy, TPOBOJIWIIN YJIBTPa3BYKOBY AiarHOCTUKY
OpraHiB 4epeBHOI MTOPOXXHUHU, €30(haroracTpoayoeHOC-
KOIIiI0, ITOTOBY IIPOOY 3i CTUMYTIOBAaHHSIM ITOTOBUIIICHHS
enekTpodopesoM 3 miokapriHoM. BuBuanacs akTUBHICTh
CUPOBAaTKOBUX (PepMEHTHUX MapKepiB TremnarodisiapHol
naToJiorii: amaHiHamiHoTpaHchepasu (AJIT), acmapra-
tamiHoTpaHcdepasu (ACT), nyxHoi docdarazu (JID),
ramMma-rayraminTpancnentunasu (ITTIT), nakrataeriapo-
reHasu-5 (JIA'-5). DyHKiOHANIbHUI CTaH TENMaTOLUTIB
OLIIHIOBABCS 3a JaHUMM YJIBTPa3BYKOBOTO CKaHYBaHHS
OiliapHOTO TPaKTy 3 BUKOPMCTAHHSIM [OIMILUIEPiBCHKUX
NMATYUKIB, Pa/1ioi30TOIMHOI renaTocuuHTUrpadii 3 MiYyeHUM
konoinom 99mTc, TpaH3ieHTHOI enacrorpadii Ha amapati
FibroScan®502 (Echosens, Paris, France). Exacrorpadis,
sIKa BUKOPHMCTOBYE KOJIMBAaHHSI HU3bKOI YaCTOTH, IO Te-
HEPYIOThCSl YJIBTPAa3ByKOBUM TEPETBOPIOBATTLHUM J1aTYM-
KOM, OO03BOJIMJIA OTPUMATHU KiJIbKiCHY OIIIHKY €J1acTh4-
HOCTI IMeviHKU B KizornacKausx (klla) i BusHauUMTHU cTaaito

¢ibposy 3a mkanoro METAVIR (nmoka3HuK el1acTUIHOCTI
neuinku < 5,8 kIla Binmosinas BiacyTHoCTi (ioposy (FO0),
5,9—7,0 xITa — ¢ioposy F1, 7,1-9,4 kIla — ¢bioposy F2,
9,5—12,5 xIla — ¢ibposy F3, > 12,5 kIla — ¢idposy F4,
abo umpo3y nevinku) [14, 15]. [MynkuiiitHa Gioricis medin-
KU HE 3aCTOCOBYBaIacs Yepe3 iHBa3UBHICTb i BUCOKUI pU-
3UK PO3BUTKY YCKJIaIHEHb.

CTatuCTUYHY OOpOOKY JaHUX TIPOBOAMINA 3 BUKO-
pUCTaHHSIM ITaKeTa MPUKIATHMX MporpaM Statistica 10
(StatSoft Inc., CIIIA) ta iHTepHeT-KambKymsaTopa SISA
(Simple Interactive Statistical Analysis). 151 mepeBipku
CTaTUCTUYHUX TiIllOTe3 PO BiIMiHHOCTI BiTHOCHUX YaCTOT
y IBOX HE3aJIeXXHUX BMOipKaX BUKOPMCTOBYBAJIM BU3HA-
YEHHsI BiIHOIIEHHS IIAHCIB i JOCSATHYTUI piBeHb 3HAYYy-
mocti (p). A7t oliHKM BiporigHOCTi po30ikHOCTeN Mix
MOPiBHIOBAHUMU BUOipKaMU BUKOPHUCTOBYBAIMCSI KpUTE-
piii CTelofieHTa i HemapaMeTpuyHuil Kpurepiii CMUpHOBa.
OTrpumaHi po30iXKHOCTI BBaXKaJNCsI HEBUNAAKOBUMU IIPU
BiporimHocti p < 0,05. JIyist BU3HaYeHHSI B3a€MO3B’SI3KiB
MiXX BUBYCHUMU OiOXiMIYHUMU, YJIBTPa3ByKOBUMU MMOKa3-
HUKaMU 1 TSKKICTIO YpaxkeHHsI TeIaToOiTiapHOl CUCTeMU
3aCTOCOBYBABCSl KOPEJSILIHHUI aHalli3 i3 pO3paxyHKOM
KoedilieHTiB Kopessiii (r), paHroBoi Kopessuii Crip-
MeHa (p). [IporHocTuyHe 3HaYeHHsI OiOXIMIYHUX Ta YJIb-
TPa3BYKOBHUX IMapaMeTpiB MEeUiHKU 111010 MMOBIPHOCTI BU-
HUKHEHHS ypaXeHHs1 renaTobiniapHoi cuctemu npu MB
3’SICOBYBAJIOCS 3a JOTIOMOTI'OIO YyTJIUBOCTI, crieliihigHOCTI
Ta MPOTHOCTUYHOI LIIHHOCTIi TECTiB.

PesyAbTaTH

3 2010 mo 2020 poku Oymno obctexkeHo 108 xBopumx
Ha MB nireit Bikom 0—17 pokiB. Po3noain xBopux 3a Bi-
KOM i CTaTTIO BUSIBUB He3HAUHe TepeBaKaHHS XJIOMIMKIiB
(53,7 %) i nmiteit nomkinbHoro BiKy: 0—3 poku — 18,5 %,
4—6 pokiB — 31,5 %, 7-9 pokiB — 27,8 %, 10—17 pokiB —
22,2 %.

3arasibHe KJiHIYHE OOCTeXXEeHHS BUSIBUJIO 30i1bIICHHS
neviHku Big 1 1o 5 ¢cM HMXKYe Bim Kpaio pedepHOl IyTu B
98 martientis (90,7 %), 3 akux y 16 (14,8 %) Bin3HauaBcs
roCTpuil MajopyxomMuii kpaii. ¥ 32 miteit (29,6 %) redinka
OyJia IiJIbHOT KOHCUCTeHIi1, 6e36oicHot0, ¥y 10 (9,3 %) —
3 HEpiBHOIO, TOPOUCTOIO ToBepxHelo. Y 8 miteit (7,4 %)
crocTepirajiocst 30iIbIIEHHs Cele3iHKM Big 1 go 7 cM.
[Ipu ynasrpa3sByKoBOMY AOCIIIKEHHI B OUIBLIOCTI XBOPUX
(88,9 %) Bu3HaUaNMMCSt HEOTHOPIAHICTh aKyCTUIHOI CTPYK-
TypY NEYiHKM, MO3aidHICTh 3 IPiOHOBOTHUIIIEBUMMU IiJISTH-
KaMu ckjepo3yBaHHs (67,4 %), pO3pOCTaHHSI CITOJYIHOI
TKaHWHU, HAUIMIIKOBUN PO3BUTOK CIOJYYHOI TKAaHUHU
y BOpOTax IMevyiHku i cenesinku (25,9 %). Kuminiuni mpo-
SIBU ypaxKeHHs rermaroOigiapHoi cuctemu B aiteir i3 MB
BiIPi3HSIUCS MAJIOCUMIITOMHUM, JATEHTHUM IepediroM,
a pe3yJIbTaTh IeMaTOJOTiYHUX i 0iOXiMiYHMX MOCTiIKEHb
He OyJIu iH(OPMAaTUBHUMU TSI YTOUHEHHST TATOJOTIUHUX
3MiH y TlapeHXiMmi mnediHKu. JliarHOCTMKa CTPYKTYPHUX
TMOpYyIIeHb BUSIBUJIACS MOXJIMBOIO JIMIIE 3a JIOTIOMOTOIO
CydyaCHUMX METOJIB Bi3yasizailii opraHa. Posnonin xBopux
Ha MB miteit 3a cTyreHeM BupaxeHOCTi (GiOpo3y IediH-
KM 3a JaHUMU TpaH3ieHTHOI emactorpadii (FibroScan,
Echosens, France) 6yB Takum: FO (BiacyTHicTb hiOpo3y) —
76 nauienTis (70,4 %), F1 (minimManbHuii ¢hpiopo3s) — 3 au-
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tinu (2,8 %), F2 (nomipumii ¢pidpos) — 5 nireit (4,6 %),
F3 (Bupaxenuii ¢idbpos) — 8 mireii (7,4 %), F4 (umpos ne-
4yinku) — 16 xBopux (14,8 %). OTpumaHi pe3yJabTaTh BU-
SIBUJTM BiZICYTHICTH (hi6po3y medinku B 70,4 % MallieHTiB 3
MB i HasgBHiCTh (hiOPOTUYHMX 3MiH Pi3HOTO CTYITCHSI TSIK-
KocTi y 29,6 % xBopux Ha MB niteii (KoauBaHHS MediaHU
€JJACTUYHOCTI TTeYiHKM cTaHOBUIU Bin 5,9 no 49,0 xI1a): y
16 niteit (14,8 %) BusiBIeHO MiHIMaJIBHUI, TOMipHMIT 260
BUpaxkeHU ¢idbpos, y 16 aiteit (14,8 %) — 1Mpo3 ewiHKY.

Ilomanpmmii aHami3 3aKOHOMIpHOCTEH ypaXkKeHHS Te-
naTobimiapHoi cuctemMu nipu MB y miteit rpyHTyBaBCs Ha
BUBUYEHHi MeIMKO-0i0JI0TiYHUX (paKTOPiB: BiK XBOPOIro Ha
MB, crath autuHU, HasBHiCTH MyTauii AF508 y romo3u-
TOTHOMY a00 reTepO3UrOTHOMY CTaHi B KOMIIayHIi 3 iHIIIM-
MU MyTallisIMMU.

[1pu posnoaini xsopux Ha MB 3a BikOM BCTaHOBJIEHO
TEHAECHIIII0O MPOTPeCyBaHHS MATOJIOTIYHUX 3MiH y MeYiH-
11i 3i 30iIbIIIEHHSIM TPUBAJIOCTI XXUTTS: cepell AiTeil BiKoM
Bin 0 mo 3 pokiB ypaxkeHHs rerarobiyiapHoi cuctemu (oi-
6po3 F1-F4) Binznauanoca y 10 % (95% 11 3,14—23,14 %),
cepen miTeit BikoM Bix 4 1o 6 pokiB — y 29,41 % (95% 11
13,74—44,25 %), cepen miteii Bix 7 mo 9 pokiB — y 33,33 %
(95% N1 16,17—49,82 %), cepen miteit Bikom Bim 10 mo 17
pokiB — y 41,67 % (95% 11 22,25—61,74 %). OtpumaHi
JaHi CBITYMIM TIPO B3aEMO3B’ 30K TSKKOCTI OijliapHOI mma-
ToJiorii mpu MB i3 TpuBalicTIO 3aXBOPIOBAHHSI.

BcraHoBneHo 3HauHe mepeBaXkaHHs OCiO YOJIOBivYOi
crarti cepen XxBopux Ha M B 3 ypaxkeHHsIM rematoOijiapHo1
cucremu: y 41,38 % xnomuumkis (95% Al 29,29—54,70 %) i
15,38 % nisuar (95% M1 5,10—24,89 %) BusHavaBcs hi6Gpo3
(F1-F4). lllancu po3BUTKY OilliapHOi MaTOJIOTIii Y XBOPUX
Ha MB xyonuukiB mono aiBuar cranosunu 3,7 (95% 1
1,47-9,29), BinHOCHUI1 PU3UK ypaxXeHHS MediHku — 2,59
(95% 11 1,24—5,85). Honosiuy ctaTh xBoporo Ha MB cirin
PO3MIAAATH SIK HECTIPUSITIAMBUI MTPOTHOCTUYHMI (HaKTOp
1110JI0 PO3BUTKY MATOJOTIYHUX 3MiH Y IMEYiHIIi.

IIpoBeneHunii aHami3 reHoTumiB xBopux Ha MB Bu-
SIBUB, 110 cepej roMo3uror 3a aeieuiero AF508 yacrora
ypaxkeHHsI rernarobiniapHoi cuctemMu craHoBuia 43,33 %
(95% 11 30,47—55,52 %), cepen TreTepO3UTOT 3 AEEIEI0
AF508 y kommayHai 3 iHmmMu myTatismu — 11,76 % (95%
1 1,07—22,92 %), cepel XBOPUX 3 MyTaLisIMU, BiAMiHHU-
wmu Big genenii AF508, — 14,28 % (95% 1 4,17-32,17 %).
BigHouieHHsT 11aHCiB pO3BUTKY OiliapHOI MaToJIoTii 1pu
MB 3a nasgBHocTi menenii AF508 y reHoTuIri craHOBUIO
2,81 (95% A10,59—13,36), BigHoCcHMI pusnk — 2,23 (95%
H10,67—13,25). Mytauito rena MB AF508 BapTo BpaxoBy-
BaTU IpU OLiHLI HMOBIPHOCTI ypaxkeHHs rernaro0igiapHoi
CHUCTEMU.

BuzHayeHHSI TPOrHOCTUYHOI LIIHHOCTI BUBYEHUX MEIH -
KO-0i0J10riYHUX (haKTOPiB 1100 PO3BUTKY (PiOpO3y MediH-
Ky ipyu M B BUSIBUJIO BUCOKY YYTJIUBICTh, CEPEIHIO CITCII-
(bivHICTh i MPOrHOCTUYHY LIHHICTh TAKUX MapaMeTpiB: BiK
xBoporo Ha MB monan 6 pokis (0,63; 0,55 i 0,37 Binmosin-
HO), yojioBiua ctatb nutunu (0,75; 0,551 0,41 BinnosinHoO),
HasBHiCTh y reHotumni nenettii AF508 (0,88; 0,37 10,37 Bin-
MOBiTHO). PeKOMeHIyeETbCSI BUKOPHMCTOBYBATH 3aIlpOITO-
HOBaHi KpuTepii 111 (hOpMyBaHHSI TPYII BUCOKOTO PHU3HKY
PO3BUTKY TeIarodiziapHoi marojorii y xsopux Ha MB mi-
Teil. 3acTocyBaHHSI Cy4aCHHUX TEXHOJIOTiA (hepMEHTHOTO
aHaJli3y, iIHCTpyMEHTaJbHUX METOIIB Bi3yaizallii 3 KiJbKic-
HOIO iHTepIIpeTalli€l0 eJacTUYHOCTI MapeHXiMU Me4iHKU
CTaJI0 OCHOBOIO CTBOPEHHST MudepeHIiioBaHOI CUCTEeMU
OLIIHKM CTaHy renarobijsiapHoi cucremMu rnpu M B y niteil.

[TpoBonuiiocss BUBYEHHST aKTUBHOCTI (hepmeHTiB AJIT,
ACT, JI®, I'TTII, JIAT-5 3anexHo Bim cTyreHs (hidopo3sy
revinku (taosu. 1).

BcraHoBiieHO, 1110 TTOKa3HUKU aKTUBHOCTI (DEpMEHTIB
AJIT Ta ACT mepeOyBaiu B MeXXaxX HOpMaJIbHUX 3HAUYCHD
y xBopux Ha MB miteii 3 piopo3zom FO-F3 i BiporigHo mim-
BuiyBaiucs mpu uuposi F4 (p < 0,05). Orxe, ctaHmaprt-
Hi GiOXiMiYHI TeCTU HE JO3BOJISLIU BUSIBJISTU MATOJIOTIUHI
3MiHM nediHku npu MB Ha paHHix cTamisx.

Bussneno mninBuiuenHst akruBHocti JI®, I'TTII Ta
i3odepmenty JIAT-5 y xBopux Ha MB, 1110 BiporigHo Bia-
pi3HsIoCs Bij mokasHUKiB 3mopoBux aiteit (p < 0,001).
BinzHauyeHo 3ajiexXKHICTh 30iIbIIEHHST KOHLIEHTpaLil dep-
MenTiB JI®, T'TTII Ta izodpepmenty JIAT-5 Bim cTymeHs
(ibposy, MakcuManabHa aKTUBHICTh CIOCTepiragacs Ipu
uupo3i nevinku (p < 0,05).

OTpuMaHi pe3yiIbTaT JO3BOJWIN BCTAHOBUTHU 3aJICK-
HicTb MiX migBuineHHsM aktuBHocTi JI®, I'TTIT i JIAT-5
I TSKKiCcTIO remaToOisiapHoi maTtosorii mpu MB y miteii.
IMokasuuku akruBHocTi JI® 320,3 £ 9,3 (95% OI 295,2—
345,4) on/n, ITTIT — 28,6 = 3,1 (95% A1 22,2—35,0) o1/,
JIAT-5—7,6 £0,4 (95% 11 5,5-9,7) % MOXYTb CBiTUUTH
Mpo BifcyTHiCTh ¢ibpo3y neuinku (FO) y xBopux Ha MB.
®epmenTHa aktuBHicTb JID 4558 + 39,3 (95% M1 384,4—
527,2) on/n, ITTII — 54,3 = 8,1 (95% 11 36,8—71,8) On/m,
JIAT-5 — 23,0 = 1,8 (95% A1 17,8—28,2) % no3Bodsie 3a-
nino3putu ¢iopo3 (F1-F3) i BusHauae HeoOXiIHICTb Mpo-
BeJICHHS TPaH3i€HTHOI efacTorpadii mediHKu. 30iIblIeHHS
akTuBHOCTI JID 10 628,1 +47,5(95% J11 541,4—714,8) on/m,
ITTI — mo 128,3 £ 21,2 (95% A1 79,1—-177,5) on/m, JIAT -
5 — 10 32,3 +£4,3(95% 11 22,5-42,1) % 3 BUCOKOIO Bipo-
TiIHICTIO CBIMYUTH MPO HAsABHICTh Lupo3y Ievinku (F4) ie
MOKa3aHHIM JUISI TIPOBEASHHS ejacTorpacdii 3 METOI0 yTou-
HeHHsI cTyneHs piopoay 3a mkanoiwo METAVIR.

Tabnuuys 1. AKTUBHICTb pepMeHTiB cupoBaTku KPoBi y xeopux Ha MB gitevi (M = m)

Crapia ¢pi6po3y ANT, op/n ACT,oa/n N, on/n IrTn, og/n nar-5, %
FO (n=76) 23,5+1,3 18,7+2,1 320,3+9,3 28,6+ 3,1 76104
F1-F3 (n = 16) 28,7 +4,7 295+24 455,8 + 39,3* 54,3+ 8,1* 23,0 +£1,8*
F4 (n=16) 72,4 +14,8%* 69,6 + 2,8** 628,1 + 47,5%* 128,3 + 21,2%* 32,3+ 4,3*%*

Mpumitkn: * — BiporigHicTb BigMiHHOCTel Mix cTagismu ¢piépo3y FO i F1-F3 (p < 0,05); ** — BiporigHicTb Big-

MiHHOCTeV Mmix cTagiamu ¢piopo3y F1-F3 i F4 (p < 0,05).
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BuBueHHs1 mapaMeTpiB monepeyHux po3MipiB MediHKu
i miaMeTpiB MEYiHKOBUX CYIMH 3a JTaHUMU YJBTPa3ByKO-
BOTO CKaHyBaHHS JO3BOJUJIO BCTAHOBUTH, 110 MPOTpPeCy-
BaHHS MAaTOJIOTIYHOTO MpoLiecy B renaToOiiapHiii cuctemi
y xBopux Ha MB niteil cynpoBOIKYyBaIOCsT 301IbILIEHHSIM
JIiBOI YaCTKU TMEUYiHKU, MPUIOMY OLTBIIOMY CTyMeHIO (i-
Opo3y BiIMOBinan0 3HAYHE 30iJbIIEHHS] PO3MIipiB YacTKU
(p <0,05). O6epHeHa 3a1eXHICTb BUSIBIISIIACS MixX Koedi-
mieHToM K, 110 BU3HAYAETHCS SIK CITiBBiIHOIICHHS pPO3Mi-
piB mpaBoi Ta JIiBOI YaCTOK MEYiHKM, i cTynmeHeM (idpo3y:
OLIbILIOMY CTyHeHIO (piOpo3y BiAMoOBigano MEHIIe 3HAYeH-
Hs ntokasHuka (p < 0,05). MakcumanbHe 301IbIIeHHS JIiBO1
YaCcTKM TeUiHKY Ta HaliMeHIle 3HauYeHHs KoedilieHTa K,
a TaKOX PO3LIMPEHHS JiaMeTpPiB BOPITHOI Ta ceJIe3iHKOBOI
BEH BM3HAYaJIUCS Y XBOPUX i3 IUPO30OM IEUiHKU (TadI. 2).

OTtpumaHi AaHi 103BOJISIIOTH OOTPYHTYBATU NOIIbHICTD
YJIBTPa3BYKOBOI 1iarHOCTUKU JIJISI BUSIBJICHHST MTATOJIOTIYHUX
3MiH y renaTobijiapHiit cucremMi mpu MB Ha paHHiX cTamisx
pO3BUTKY. BusHaueHHs1 y xBopoi Ha M B iutrHM 30ib1IIeHHS
JIiBOi yacTKM meviHnku Ha 19,4 &+ 1,1 (95% M1 14,2—24,6) mm
MOPIBHSIHO 3 BIKOBUMHU HOpPMaMU, 3HMKEHHSI KoedillieH-
Ta k (CIiBBiZHOIIEHHS IIPaBOI Ta JIiBOI YaCTOK ITEYiHKM) 10
1,30 £+ 0,08 (95% 11 0,9—1,7) MOXYTh CBITUNUTH PO PO3BU-
ToK (iopo3y F1-F3 i € mokazaHHsAM 1Ji IIPOBENECHHS elac-
Torpadii nmeuinku. 30inbllIeHHs JiBoi yacTku Ha 31,5 £ 1,4
(95% M1 24,9—38,1) MM IOHaJ BiAIMOBIAHI BiKOBI HOPMH,
3HaueHHs Koedimienrta k 1,0 £ 0,3 (95% M1 0,5—1,5), pos-
IIMPEHHS JiaMeTpa BopiTHOI BeHW Ha 2,5 £ 0,5 (95% [l
1,4—3,6) MM i cenesinkoBoi Benu Ha 1,9 £ 0,3 (95% 11 1,0—
2,8) MM J103BOJISIIOTH 3aMino3puTh Linpo3 nedinku (F4) i Bu-
3HA4YaIOTh HEOOXITHICTh TIPOBEAECHHS enacTorpadii 3 MeToro
YTOUHEHHSI cTyreHst ¢idpo3y 3a mkanoo METAVIR.

BuBueHHST TPOTHOCTUYHOI I[IHHOCTI 3aITPOTIOHOBAHUX
KPUTEPiiB paHHBOI JiarHOCTUKM (hiOpO3y i HUPO3y MeTiHKKI
y xBopux Ha MB BcTaHOBUMIIO0, 1110 HAOIBII BUCOKY IIPO-
THOCTUYHY I[iHHICTb Majii TTOKa3HUKU YJIBTPa3BYKOBUX
napaMeTpiB MEeYiHKM: 30iIbIIEHHS JIiBOI YaCTKM MEeYiHKKU
(0,75), koediuieHT k — CHiBBiIHOIIIEHHS TIpaBOi Ta JIiBOI
yactok meviHku (0,8), poslMpeHHs AiaMeTpiB BOPITHOI
Ta cenesinkoBoi BeH (0,88). IlinTBepaxeHO TaKOX BUCO-
Ky uyTiauBicth (0,94) i cepenHIO MPOrHOCTUYHY IiHHICTh
nokasHukiB aktuBHocTi pepmenTiB JID, I'TTII Ta i3odep-
menTy JIJIT-5 cupoBaTKu KpOBi.

O6roBopeHHs
BukopucranHsT HOBITHIX MEIWYHUX TEXHOJOTI,
3aCTOCYBaHHSI  «arpPECUBHMX» TEPANeBTUUYHUX  PEXU-

MiB i IporpaM TpaHCIUIaHTallii y XBopux Ha MB niteii €

00’€KTUBHOIO TIEPEAYMOBOIO 3POCTAaHHSI YaCTOTH Mi3HiX
YCKJIaJHEHb 3aXBOPIOBAHHS. YpaxkKeHHs MeYiHKU 3 (popMy-
BaHHSAM (iOpo3y i LIMPO3y CTa€ APYIOIO ITiC/sl JEereHeBUX
YCKJIaIHEHb MPUUYMHOIO cMepTi [1—4].

[TornuGneHe BUBYEHHSI OCOOJIMBOCTE YpakKeHHsI Tre-
rnaro6iniapHoi cucremu Oyno mpoBeneHo y 108 xBopux
Ha MB giteii. Kniniuxi nposiBu OijliapHOI IaTOJIOTII Bif-
PIBHSUIMCSI MaJIOCUMIITOMHUM, JIATEHTHUM Iiepebirom, a
pe3yabTaT! PYTMHHUX OiOXiMIYHMX HOCITIIKEeHb He OyIm
iH(OpMATUBHUMM UISI BUSBJICHHS ITaTOJOTIYHUX 3MiH y
napeHxiMi nmediHku. iarHOCTUKA CTPYKTYPHUX MOPYIIEHb
BUMaraja CyJyacHMX METOiB Bi3yaJji3allil opraHa 3 BU3Ha-
YeHHSIM cTyneHs §iopo3sy 3a mkanow METAVIR.

IIpoBenena TpaH3ieHTHa enacTorpadis MNeYiHKU
(FibroScan, Echosens, France) mokazana BiaCyTHicTb (i-
6po3y B 70,4 % naitieHTiB 3 MB i HasiBHICTh DiOpOTHIHUX
3MiH Pi3HOTO CTYIEHs TSKKOCTI y 29,6 % xBopux Ha MB
niTeil (KOJMMBAaHHS MeliaH! eJTaCTUYHOCTI TeYiHKU CTaHO-
B Bix 5,9 1o 49,0 kI1a), 3 Hux y monosunu (14,8 %) 6yB
BUSIBJICHUI 1IMPO3 NeviHku. OTpuMaHi HaMM Pe3yJIbTaTh
CBiTYaTh MPO BUCOKY YACTOTY (Y KOKHOTO TPETHOTO XBOPO-
ro) OimapHoi matoJjorii mpu MB, sika MoxXe 3yMOBUTH Jie-
TaJIbHUM KiHEellb 3aXBOPIOBAHHS, 110 30ira€Thcs 3 JaHUMU
MoTepeaHixX JoCaimKeHb [3—6].

AHaJi3 3aKOHOMIpHOCTEl ypakeHHsI remnaToOijiapHoi
cucteMu ipu MB y niteit 103BOIMB BUAUIUTHU i1 OOTPYHTY-
BaTU BUKOPUCTAHHS MIEBHUX MEIMKO-0i0J0TIYHUX (HAKTO-
piB (Bik xBoporo Ha M B, ctaTh IUTUHU, HasIBHICTh MyTallil
F508) sik kputepiiB MporHo3y 1100 po3BUTKY Gidposy i
LIMPO3Y MEeYiHKU.

BcraHoBiieHO TeHIEHIIi0 TIPOTrpecyBaHHS TAaTOJIOT iU~
HUX 3MiH y TeUiHIli 3i 301/IbIIIEHHSIM TPUBAJIOCTi XUTTS
XBOpPOTO: ypaxkeHHs TeIaToO0iliapHOI CHCTeMM Bim3Ha-
qganocsa B 10 % niteit Bikom 0—3 poku, y 29,41 % niteit
BikOoM 4—6 pokiB, y 33,33 % nireii Bikom 7—9 poKiB i
41,67 % nireit Bikom 10—17 pokiB. OTpumaHi gaHi Iim-
TBEPKYIOTh B3aEMO3B’ 130K TSKKOCTIi OiliapHOI maToJio-
rii npu MB i3 TpuBajicTIO 3aXBOpPIOBaHHS i MOCUJIEHHS
MAaTOJOTIYHMX 3MiH Y MeUiHIli 31 30ibIIEHHSIM BiKY XBO-
poro. Pesynbratu 36iraloTbCs 3 JiTEpaTypHUMU JaHUMU
11010 3POCTAHHS YaCTOTH 1 TSXKKOCTI ypaXkKeHHsI rernaTo-
GiniapHoi cucteMu 1ipu M B 3i 30ibIIEHHSIM TpUBAJIOCTi
XKUTTS XBoporo [5—8].

BusiBieHo 3HauHe niepeBaXkaHHs OCi0 Y0OI0BiUOi cTaTi
cepen xBopux Ha M B 3 ypaxxeHHsIM renato0OiiapHoi cHC-
temu: y 41,38 % xnomnuukis i 15,38 % niBuat BU3HauaBCs
¢i6po3 F1-F4. Otxe, ypaxxeHHs nedinku npu MB 3Ha-
YHO 4YacTillle PO3BUBAETLCS B XJOMYMKIB, HixXK y diBUarT.

Ta6nunys 2. 36inbLUeHHs nonepeyYyHnx Po3Mipis nediHkn
i AiameTpiB nevyiHkoBux BeH y xsopux Ha MB giteii (M £ m)

36inblIEHHs 36inbLIEHHS KoediuieHt k — Po3wunpeHHs Po3wwupeHHs
Crapina ¢pi6po3y npaBoi YaCTKH NiBOI YaCTKM cniBBiAHOLIEHHA BOPITHOT BEHM, cenesiHKOBOI
nevyiHku, MM nevyiHku, MM YacCTOK Ne4iHKK1 MM BEHU, MM
FO (n=76) 0,40 £ 0,03 0,40 £ 0,02 16+0,1 0,0+£0,0 0,0+£0,0
F1-F3 (n =16) 4,8+ 1,1%* 194 +£1,1%* 1,30 £ 0,08* 0,0+£0,0 0,0+£0,0
F4 (n=16) 0,20 £ 0,02 31,5+ 1,4%* 1,0 £ 0,3** 2,5+ 0,5%* 1,9+ 0,3**

Mpumitkn: * — BiporigHicTe BigMiHHOCTeN MiXk cTagismn ¢i6po3y FO i F1-F3 (p < 0,05); ** — BiporigHicTb Big-

MiHHOCTeVi Mix cTagiamu ¢piopo3y F1-F3iF4 (p < 0,05).
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Illancu po3BuTKy OiniapHoi marosorii y xsopux Ha MB
XJIOMUUKIB 11010 AiBYaT craHoBuau 3,7 (95% I 1,47—
9,29), BiZHOCHMII PU3UK ypaXeHHs TMediHKu — 2,59
(95% A1 1,24—5,85). Yonosiua ctaTh xBoporo Ha MB €
HECMPUSITIIMBUM TPOTHOCTUYHUM (PAKTOPOM PO3BUTKY
MaToJIOTIYHUX 3MiH y mediHui. OTpuMaHi pe3yabraTh
30iraloThbcsl 3 JaHUMMU JICSIKMX aBTOPiB MPO BHUCOKY 4Yac-
TOTY ypaXkKeHHsI TreraTo0iiapHOl CUCTEMU B 0Ci0 40JI0Bi-
4yoi cTaTi Ta GopMyBaHHS LUPO3Y MEUiHKK MEPEBAXKHO B
XJIOIMYMKIB [3, 5].

IlinTBepmXeHO BMCOKY 4YacTOTy YpaxkKe€HHs rernaro0i-
JiapHOI CHUCTeMU cepel roMo3uror 3a neneriero AF508
(43,33 %) nopiBHsIHO 3 TeTepo3urotamu 3 aeeiiero AF508
y KoMIayHi 3 iHmmmu Mytanismu (11,76 %) i cepen xBo-
pUX 3 MyTallisiMM, BiaMiHHUMM Bin aeneuii AF508. BigHo-
LIEHH LIAaHCiB pO3BUTKY OijiapHoi naTosiorii npu MB 3a
HagBHOCTI aenenii AF508 cranosuio 2,81 (95% M1 0,59—
13,36), BimHOCHMIT pu3uk — 2,23 (95% 1 0,67—13,25).
Binomo, 1o cepea BuUBYeHMX MyTaliii reHa MB Hemae
crneunivyHOoi, 10 BUKIMKAE PO3BUTOK IaTOJOTIYHOTO
npolecy B meviHLi [5, 6]. OgHak 3a HasIBHOCTI B T€HOTHUIII
xBoporo Ha MB nenenii AF508 ciin BpaxoByBaTu BHCOKY
iMOBIpHICTb YpaxkKeHHs rernaTo0ijiapHOI CUCTEMMU.

IIporpecyBaHHs MaTOJOTIYHUX 3MiH y remaroOiziap-
Hili cucteMi mpu MB cynpoBomKyBagocs: MiABUILEHHSIM
aktuBHOCTI (pepmentiB JI®, I'TTII, JIAI-5 cupoBarku
KPOBi, BUSIBJIEHO MPsIMY 3aJ€XKHICTh 30UIbIIIEHHS 1X KOH-
neHTpauii Bin cryneHst pioposy F1-F4 (p < 0,05). Busna-
YyeHHsI y xBoporo Ha MB migBuieHoi akruBHocTti JID,
I'TTIT i JIAT-5 Moxe CBimYUTH TIPO PO3BUTOK OijliapHOT
MaToJIOTil i € MoKa3aHHSM J0 TPOBEACHHSI TPaH3iEHTHOI
enacrorpadii 3 yTouHeHHsIM cTyneHs ¢iopo3y. OTpumaHi
IaHi 30iraloTbCs 3 pe3yabTaTaMU HAyKOBHUX IOCIiIKEHDb
[11-13, 16].

IIporpecyBanHs GiniapHoi maTosiorii y xsopux Ha MB
CYIIPOBOIXKYBAJIOCS 30iIbIIEHHSIM JIiBOI YaCTKM IE€YiHKU,
3MEHILIEeHHSIM KoedilieHTa k — CIiBBiZHOIIEHHS pO3Mi-
PiB IpaBoi Ta JIiBO1 YaCTOK IMEeYiHKU; BUSBJICHO 3aJ1€KHICTh
LIUX BigXujeHb Big cTyneHs pioposy F1-F4 (p < 0,05), uo
30ira€Thbes 3 MOBITOMJICHHIMU IESIKUX HayKoBIiB [16, 17].
BusHaueHHs y xBoporo Ha MB 30ijblleHHS J1iBO1 YaCTKU
MEeYiHKM, 3MEHIIeHHs KoedillieHTa K — CITiBBiTHOIIIEHHSI
MpaBoi Ta JIiBOI YaCTOK HO3BOJISIE 3allifO3PUTU PO3BUTOK
Gi0po3y i € moka3aHHSIM [0 IIPOBEICHHS TPaH3i€EHTHOI
enacrorpadii st yTouHeHHS CTyIeHs (idpo3y 3a IIKaJIo0
METAVIR.

BMcHOBKMU

PanHs miarHocTuka ypaxkeHHsI remaToOimiapHoi cuc-
TemMu npu MB y niteil mosisirae y BU3HAUY€HHI MiABUILE-
Hoi aktuBHOCTI (pepmentiB JI®, I'TTIT i JIAI-5, 3MmiH
VJIBTPa3BYKOBUX MapaMeTpiB MevyiHKW (30i1blIeHHs JiBOi
YacTKM, 3HIKEHHs KoedilieHTa K — CHiBBiZHOIICHHS
MpaBol Ta JIiBOI YaCTOK, PO3IIMPEHHSI BOPITHOI Ta ceJie-
3iHKOBOI BEH) Ta YTOYHEHHi cTyrneHs (ibpo3y TediHKu
3a JOMOMOIOI0 TpaH3ieHTHOI enactorpadii FibroScan 3a
mxkanoio METAVIR. Bik xBopoi Ha MB gutuHu moHan
6 pOKiB, 4OJIOBiUa CTaTh i HASIBHICTh Y T€HOTUIII OeseLil
AF508 Bu3HaualoTh BUCOKY MMOBIPHICTh ypaKeHHs rema-
TOOLTiapHOI CUCTEMMU.

KoHduikT iHTepeciB. ABTOp 3asiBjsiE PO BiACYTHICTh
KOHGJIIKTY iHTepeciB i BacHOI (DiHaHCOBOI 3alliKaBJIEHOC-
Ti IpY MiATOTOBLI JaHOI CTATTI.

Indopmanis npo ¢inancyBanusa. PoGora BuMKOHA-
Ha B pamkax HIAP OHMeny «Ponp 6Gioncuxocoiriaib-
HUux dakTopiB y (GopMyBaHHi KJiHIKO-TICUXOJOTiUHUX
0COOJIMBOCTE# MiTeil 3 XPOHIYHOIO ITATOJIOTIEI0 Ta Ti-
MepKiHETUIHUMU pos3fiafaMu» (HOMep JepXpeecTpa-
uii 0101U0016523) ta «OnrtuMisailis BeAeHHS HiTel 3
€HIOKPUHHUMM Ta COMATUYHUMM 3aXBOPIOBAHHSIMU B
CUCTEMi IEepPBMHHOI IeaiaTpUYHOI JOIOMOTM Ha OCHO-
Bi MOHITOPMHIY IOKa3HMKiB IICUXO(]i3UYHOTO PO3BU-
TKY, TICUXOEMOILIiTHOTO CTaHy Ta SIKOCTi XKUTTs» (HOMEp
nepxpeectpauii 0121U100238).
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Odessa National Medical University, Odesa, Ukraine

The early diagnosis of hepatobiliary lesions in children with cystic fibrosis

Abstract. Background. An increase in life expectancy of patients
with cystic fibrosis contributes to the formation of severe pathology
of the hepatobiliary system, leading to the development of fatal bili-
ary cirrhosis. The purpose was to prospectively assess the predictive
value of a combination of serum liver enzymes, ultrasound liver
parameters and transient elastography for diagnosis of clinically
significant liver fibrosis. Materials and methods. We enrolled 108
children aged 0—17 years with cystic fibrosis. The fibrosis stage was
determined using transient elastography on FibroScan® 502 (Echo-
sens, France). The activity of enzymes (alanine transaminase, as-
partate transaminase, alkaline phosphatase, gamma-glutamyl trans-
ferase, lactate dehydrogenase-5), ultrasound parameters of the liver
at different stages of liver fibrosis have been investigated. Results.
Liver fibrosis of varying severity was detected in 29.6 % of patients
with cystic fibrosis (liver elasticity ranged from 5.9 to 49.0 kPa). Li-

ver cirrhosis was observed in 14.8 % of children with cystic fibrosis.
The dependence of an increase in the activity of alkaline phospha-
tase, gamma-glutamyl transpeptidase, lactate dehydrogenase-5 and
an enlargement of the left lobe of the liver, a reduction in the k ratio
of the sizes of the right and left lobes of the liver on the degree of
fibrosis F1-F4 (p < 0.05) was found. Conclusions. The combined
use of transient elastography FibroScan with increased activity of
the alkaline phosphatase, gamma-glutamyl transpeptidase, lactate
dehydrogenase-5 and changing of ultrasound liver parameters could
be used for early diagnosis of hepatobiliary lesions in cystic fibrosis.
The age of a patient with cystic fibrosis over 6 years old, male gen-
der and the presence of AF508 deletion in the genotype have a high
positive predictive value for liver fibrosis and cirrhosis.

Keywords: children; cystic fibrosis; hepatobiliary system; liver
fibrosis; cirrhosis
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PeabiAitauis xsopux aitren 3 Aanm-aptTputom

Pe3tome. Axmyaavnicmo. Jlaiim-6openioz € nowupenoio mpancmicusroro kaiujosoro ingexyiero. Heceoeuacni dia-
SHOCMUKGA [ NIKY8aAHHA NpU3600amb 00 XPOHI3ayii npouecy 3 po36UMKOM NI3HIX YPAdCeHb PIZHUX CUCMEM I 0peaHis i
moxcaueoi ineaniouzauii. Mema docaioxcenus: pospobumu npozpamy peabinimayiiinux 3axodie oas dimell, X80pux Ha
Jlaiim-60penioz. Mamepiaau ma memoodu. Jlocrioxcerts npoeodunu va 6asi Teproninbcokoi 06aacHoi dums4oi KaAiHiuHOI
aikapHi. Y docaioncenni 63s1u yuacmos 20 dimeii — ycumenie Teproninbcokoi obnacmi, ki 36epHyaucs 0o TepHonine-
CbKOI 0bnachoi dumsuoi KainiuHoi AikapHi 3 npueody yKycie Kaiuie i, K Hacaiook, diaeHocmoearoeo Jlaiim-apmpumy.
/s ouinku inmencugHocmi 60410 MU 8UKOPUCMOBYBAAU WIKAAU [ ONUMYBANbHUK 0451 OIA2HOCMUKU HeBPONamu4HO20
oonto DN4. Tlpuznauanu 1abopamopuo-iHcmpymMeHmansti 00CAiONceHHs — BU3HAHEHHS DIBHS MAN0H08020 dianboeci-
0y, dicHosux Kow roeamie, cynepokcudoucmymasu. Pesyasbmamu. Kiiniune obcmencenns ypaxcenux xaiwamu oimei
3 Jlaiim-60penio3om nokasano, wio Haiibinbw NOWUPEHUM NOYAMKOBUM KAIHIYHUM nposeom Jlaiim-6openiosy € munoge
WKIDHe 3aX60pPHO6AHHS — Miepyroua epumema. Y eunaodky naseHocmi apmpumy 6éci dimu i03Ha4armo 3ananbHi ami-
HU i Oinb y dinanui cyenobie. Y pesyromami npoeedeHux 00caiolcenb 6CMAHOBACHO AKMUBAUII NePEeKUCHO20 OKUCHEHHS
6 dimeti 3 Jlaiim-60penio3om (nidsuuieHHs pieHs MAA0H08020 dianb0eeioy i 3HUNCEHHS CYnepoKcUdOUCMymasu, 0icHOBUX
Kon rweamis). Iloxaszarno, wo KombiHOBaAHA Mepanis i3 3aCMOCYB8AHHAM MACHIMOAA3ePHOI mepanii npueooums 0o HOpMa-
AI3aUii NOKA3HUKIE NEPeKUCH020 OKUCHeHH:A ainidie. Bucnoeku. Y ecix dimeii 3 Jlaiim-apmpumom 6i03nauacmocs 60160~
8uli cUHOpom pi3HOe0 cmyneHs aupadxceHocmi. Y xeopux Ha Jlaiim-60penios cnocmepieaemucsi nioguujeHHs aKMUGHOC
NEePeKUCHO20 OKUCHEHHS AiNidi6 [ 3HUNCeHHS (DYHKUIOHANbHOT 30amMHOCMI AHMUOKCUOAHMHOI cucmemu 3axucmy. Y dimeil,
AKUM npogodunocs mpaouyiiine anmubdakmepianvhe Aikyeanus Jlaiim-apmpumy, HOpManizayis nepeKuUcHo20 OKUCHeHHs!
2inidie 8iddynacs wacmkogo, nPo w0 ceidUUmb 8ip02iOH0 3HUMNICEHUI pigeHb JIEHOBUX KOH 102ami6 NOPIBHAHO 3 KOHMPOAEM.
Y epyni xeopux, axum nposodunocs kombinosare nikysanns Jlatim-apmpumy (anmubaxmepiarvna mepanis + maeHimo-
AaszepHa mepanis), 6i00yaacs HOpMANizayis AKMUEHOCMI AHMUOKCUOGHMHO20 3axucmy. KomOiHyeanHs MasHimoaazepHoi

mepanii 3 aHMubaKmMepianvHo Mepanierd NOANULYE OONBLOBULL CIAMYC [ NPUCKOPIOE peabinimauiio dimeil.
KiouoBi cioBa: Jlaiim-6openios; B.burgdorferi; dimu; 60ab06uii cunopom; nepexucre okucHens inioie

Bctyn

OctanHiMun pokamu B Ykpaini (TepHorminbcbka 00-
JIACTh) 3pOCTA€ iHTEPEC IO JIIKYBaHHS apTpOIaTiil iH(peK-
niritnoi (M00-MO03) i HeiH(eKIIiiTHOI eTioJIoril Yepe3 HU3KY
CHIJIbHUX KJIiHIYHMX o3HaK. [ocTpuii MOHOAPTPUT KOJIiH-
HOTrO Cyrja00a € HaWIOIIMPEHIIINM 3aXBOPIOBAHHSM, SIKE
YacTo [1iarHOCTYEThCS HEMIPaBUJIBHO.

KutiniyHi nposiBu xBopobu JlaiiMa Ha paHHIX CTamisx
4acTo BKJIIOYAIOTh MIrpyrouy epuTeMy Ta paHHIO JUCEMiHO-
BaHy iH(eKIIito (rapajiy yepernHuX HepBiB — HalvacTilie

VII, acenTuyHMiT MEHIHTIT a0 TOCTPY HEBPOJIOTIUHY pa-
IMKYyJIoTaTio (rmapasiu bema, patnKyIoHeBpUT, MEHIHTIT)
Ta aptputu) [1]. 3ananeHHsa Ta OKUCHIOBAJbHUI CTpPEC €
KJIIOUOBUMM €JIeMEeHTaMU MaToreHe3y iH(peKIinHNIX 3aXBO-
pIOBaHb, y TOMY YMCJIi THX, 110 MepeaaloThcs Kiiamu [2].

Metonu peabiniTauiiiHoi Teparii npu OGOJILOBOMY
cuHapoMi JlaliM-apTpUTy HEeIOCTaTHLO MOC/IMXKEeHi B Mi-
Teil. MarnitonaszepHa tepamnis (MJIT) — e KomOiHalist
Nii HU3bKOEHEPreTUYHOIO JIa3€PHOIr0 BUIIPOMiHIOBAHHS
(HEJIB) Ha neBHi 30HM 2060 TKAaHUHU JIIOAUHU, 10 3HAXO-
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ISITHCS B MOCTIMHOMY YU iMITYJIbCHOMY MarHiTHOMY ITOJIi
[3]. HEJIB unHMTh Ha opraHi3M CKJIaAHY il pi3HOMaHITHY
M0 i BUKJIMKA€E 3HAYHY KiJbKiCTh e(eKTiB, OCHOBHUMU
NposiBaMM SIKMX € TpoTU3anajibHa, aHajresyiooua [is Ta
CTUMYJISILIISI perapaTUBHUX MPOLIECiB.

Mera A0CHIIKEHHSI: pO3pOOUTHU Tporpamy peaoimita-
LiHMX 3ax0/iB 1151 iTeit, xBopux Ha JlaiiM-6openios (JIB).
st peatizaliii MOCTaBIEHUX METH i 3aBIaHb BUKOPUCTOBY-
BaJICs TaKi METOAM TOCITIIKEHHST: TEOPETUYHI — aHai3 Ha-
YKOBO-METOAUYHOI JIiTepaTypu; MaTeMaTU4Hi, CTATUCTUYHI;
KJIiHiYHA JiarHOCTUKA, TECTYBaHHSI 3a IIIKAJIOI0 OOJIIO.

MarTepiaAn Ta MeToAmn

HocnimkeHHs: 0y/10 MpoBeaeHe MicJsd CXBaJeHHSI KOMi-
TETOM 3 €TUKH JIIOAUHU TepHOMiIbCHKOrO HalliOHATLHOTO
MeanyHoro yHiBepcutety imeHi I.51. TopbaueBcbkoro MO3
Ykpainu (ipotokos Ne 72 Bin 6 ciuns 2023 p.) 3 0TpUMaH-
HSIM OCHOBHMX ITOJIOXKEHB I[enbciHchbKOI nekimapatiii Bce-
CBITHBOI MeIMYHOI acomiallii « ETHaHi mpruHLIMITY TpOBeIeH-
HSI HayKOBUX MEIWYHUX JOCIIIKEHb 3a yJYacTIO JIFOIUHU»
(1964—2008 pp.) i MixKHAPOTHUX ETUIHUX i HAYKOBUX CTaH-
JApTiB HajlexXHOoi KiiHiuHoi npaktuku GCP (1996 p.). Yci
HalieHTH Miancany iHpopMoBaHy 3rofay Ha JOCIiIKEHHSI.

Ha nepmomy erami gociimXeHHSI MPOBOAMBCS aHa-
JIi3 HAyKOBO-METOAMYHOI JIiTepaTypu BiTUM3HSIHMUX Ta 3a-
pyOiKHMX aBTOpiB 3 HaykoMeTpuuHux 0a3 MEDLINE,
PubMed, Scopusi Web of Science, 1110 n1o3Bosnio cpopmy-
BaTU OCHOBHY MPOOJIeMyY, METY i 3aBIaHHS JOCTiIKEHHSI.

Ha npyromy etami mOCTiIKEHHsI TPOBOIWJIM aHaTi3
KapT JIiKapchbKUX BUCHOBKIB NP0 MeIUYHE OOCTEXXEHHS i
JIIKyBaHHSI; BUBYEHO JIWHAMIKy Yy CHUCTEMi MEepeKUCHOro
OKMCHEHHSI JimiaiB i 60JiboBOro cuHapomy mipu Jlaitm-
apTPUTi B OiTCH.

Ilicng mipnmucanHs iHGOPMOBAHOI 3roaM ITPOBOIVIIN
paHIOMi30BaHUI MO HA TPYMH. YCi 00CTeXKeHi MallieHTr
OyJId PO3MOiJIeHi Ha TPU IPyIIU:

— 1-ma rpyma — KOHTpOJIbHA, 10 sIKoi yBikmuim 30
3MIOPOBUX [iTeil BikoM Bix 4 10 16 pokiB;

— 2-rarpyna — 10 nmaiieHTiB BikoM Big 7 10 14 pokiB 3
minTBepaKeHUM JlaiiM-apTpuTOM, SIKUIA pO3IOYaBCs yepe3
1—2 wmicaui Bix ykycy kiima. OTpuMyBaJIv CTaHAApTHE Jii-
KyBaHHS 3TiHO 3 YHi(hiKOBaHUM KJIiHIYHUM TPOTOKOJIOM
MEePBUHHOI i BTOpUHHOI (CrieniaaizoBaHol) MEIUYHOI J10-
nomoru (Hactanosa 0003 1. JIaiim-6openios (JIB));

— 3-1a rpyna — nanieHTu 3 Jlaiim-aptpurom (10 ocib),
SKi OTpUMYyBaJin aHTHOaKTepianbHy Tepariio (AbT) (mo-
KCULIMKJIiH 4 MT/KT y IiTeil BikoM cTapiiie B 8 pokiB abo
amMokcuumIiH 50 Mr/Kr/mo0y 3a 3 BXXUBAHHSI) Y OEIHAHHI
3 MIUIT (puc. 1).

O6CcTeXEeHI NaLEHTH

MauieHTn 3 apTpUTamm

(MeTop nikyBaHHsA ABT) (n = 10) KoHTponb-
Ha rpyna
MauieHTn 3 apTpuTamu (metoq (n=30)

nikyBaHHa ABT+MIJIT) (n = 10)

PucyHok 1. Ipynu o6¢cTexeHHs

Hitu 3 JlaiimMm-00opesio3oM, y SIKMX pO3BUHYBCs Jlaiim-
apTpUT, HE OTPUMYBAJIM IPEBEHTUBHOI aHTUOAKTEpiaIbHOI
Teparii MmicJIsl yKycy KIilia.

CratucTuaHy 00poOKyY JOCIiIKEHb MTPOBOANIIN, BUKO-
puctoByrouM T-TecT AJisl 3aIeXKHUX 3MiHHUX.

INpusnavyamu 1aboOpaTOpHO-iHCTPYMEHTAIBHI  JOCITiI-
JKEHHS1 (BU3HAUEHHSI piBHS MaJloHOBOTO fianbaeriny (MIA)
[3], mienoBux kon’toratiB (AK) [4], cynepokcnmmucmyTasu
(COL) [5], mocmimkeHHS 60JIbOBOI, TAKTUJILHOI, BiOpaIiiiHOL
i TeMIIepaTypHOi Yy TJIMBOCTI, TPOTTOHYBAJIH JTST 3aITOBHEHHST
oruTtyBaibHUK DN4 i mpu3Havanu JiKyBaHHS (MeIMKaMeH-
TO3HE i/a00 (hizioTepanieBTUUHE) Ha JOJATOK JI0 CTAHAAPTHOI
Tepartii 3aJIeXKHO BiJl TPYIIM Malli€HTIB (puc. 2, 3).

3 Meror audepeHLiabHOI 1iarHOCTUKWA apTPUTIB
Oyau TpoBeneHi JlabopaTopHi oOctexeHHs. IlamieHTam
MPOBOJMIMCS OIS i HEOOXiIHI KJTiHIKO-/1TabopaToOpHi J10-
CJIIKEHHSI, 110 BKJIIOYAIW YJIBTPa3BYKOBE JOCIiIKEHHS
(Y3]1) cyrnob6iB, MarHiTHO-pe30HaHCHY ToMorpadilio, peB-
Morpoou (ACO, AHA), no60oBe MOHITOpYBaHHSI €J€KTPO-
Kapzaiorpamu, exokapaiorpadiio.

3rigHo 3 pekoMeHpauisimMu LIeHTpiB 3 KOHTpOJIIO Ta
npodinaktuku 3axsopioBaHb CIIA (CDC) mis migTBep-
IkeHHs1 miarHo3y JIb, Bu3HaueHHs opM ypaXeHHsS Ta
imeHTU(iKallii aHTUTeHiB 30yIHUKIB BUKOPHCTOBYBAJIU
PYTMHHMI IBOETAITHUI METO/I aHaTi3y 3pa3KiB KpoBi [6].

Hocningumu BrmuB MJIT (amapatr MUT-11), sika BUKO-
PHCTOBYBaJIacs IOKAJIbHO Ha OOKOBI MOBEPXHi CYTJI00iB MpU
HaITiB3irHyTOMY IOJIOXXEHHI B MOEIHAHHI 3 TPaaULIiiHUM
nikyBaHHsaM. Ceprudikat Bugano TOB I «YkpaiHcbkuit
MEIUYHUI TeHTp cepTudikaliii» (HoOMep TPU3HAYEHOTO
oprany UA.TR.039). [lnevyoBuii, KOJiHHUI1, TOMIiJIKOBO-
CTOITHUI CYTJIO0M OTMIPOMIHIOBAJIM 3 TIEPETHbBOI, 3aHBOI Ta
OOKOBHX ITOBEPXOHD (YaCTOTA IIPOXOIKEHHS iMITYJIbCIB 75—
80 Ii1, exco3uitist 1 —2 xB Ha 30HY). BukopucTtoByBanu tepa-
MEBTUYHY 103y eHepreTmyHoro BBy — 0,8—10 JIx/cMm2.
KinpkicTh ceaHCiB, SIKi MPOBOIMIMCS Ha Kypc JiKyBaHHS,
craHoBuia Bin 7 mo 10 mpouenyp. st omiHKM iHTEHCUB-
HOCTi 60110 MU BUKOPUCTOBYBAJIH ILIKAJIU i ONMUTYBATbHUK
JUTSI AiarHOCTUKY HeBponaTUuHoro 6010 DN4.

OnuTyBaJbHUK JUISI JIiarHOCTUKU HEBPOMATUYHOIO
o6omo DN4 BHKOpUCTOBYBaBCS IS OLIHKM OOJHOBOTO
CUHIPOMY B JIiTei IIKIJIBHOTO BiKY. 3aCTOCOBYBAJIMCSI ITKa-
J1a OIiHKM iHTeHcuBHOCTI 6oto Bix 0 mo 10 3 Binmosinmao
«TaK» abo «Hi». ¥ pasi II03UTUBHOI BiAIIOBini Ha 4 i OiyibIlIe
3anuTadb 3 10 MyHKTIB IIbOTO OMUTYBAJIbHUKA CTaBJISITh
MiaTHO3 «HEeBPOIIATUIHUI OiJIb».

PesyAbTaTH

OsHaku JlaiiM-0openio3y B AiTeil MOXYTh OyTH dyXke
Pi3HUMMU, 110 YCKJIAIHIOE MiaTHOCTUKY, a B IOAAJIBIIIOMY —
i JTiKyBaHHS 11i€i maroJjorii. Pi3HOMaHiTHI MposiBU XBOPO-
0u, sIKi 3ycTpiyayiics B HAlUWX AiTel, moaaHi B Tabur. 1.

AHaJli3 KJIIHIYHUX JaHUX TT0Ka3aB, 110 B AiTei 3 Mpo-
ssBamu JlaiiM-apTpuTy B ycix BUIIaaKaxX Big3Havaaucs Cy-
JI00OBUI OiTb, 3allayibHiI O3HAKM Y BUIJISAI TillepeMil cy-
r1o6iB. HakynberyBaHHSI TIpM XO[i BiI3Hayaiau TpEeTMHA
natieHTiB — 6 (30,0 %), rapstaky — mojioBuHa giteit — 10
(50,0 %). 3 omHaKOBOIO YaCTOTOIO CITOCTEPIraaucs 0ib ro-
JIOBU i cBepOiX 1mikipu — 8 (40,0 %) i M’s130Buit 6i1p — 7
(35,0 %).
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Wkanu owiHkK iHTeHcuBHOCTI 6onio

BI_:ayanbuo-ananoroaa wkana ouiHku iHTeHcuBHOCTI Gonio
(Visual analogue scale — VAS)

XBopomy NPONOHYIOTh Ha HABE/CHIH HUXKYe NiHIT N03HAUMTH BEPTHKABHOIO
PHCKOIO piBeHb cBOro Gonto. InTencuBHicT, Gomo (pincTanb Bix nouarky niii 1o

3po6aneHol nauieHToM no3xaukH) BUMipIOIOTS JTiHifiKOI0 B canTMMeTpax. Tomy
NOBXHHA LWKATH MA€ CTAHOBHTH TOYHO 10 cM.
Haiiripwnii 6inb

110 Moxe 6yTH

Bijb
BUICYTHIH

Yucnosa wkana ouiHkK iHTeHCMBHOCTI 6010
(Numerical rating scale — NRS)

X'nopomy MPOMNOHYIOTH OUIHHTH iHTEHCHBHICTH 600 B Ganax Bix «O» (6inb

iy THii) 10 «10» (naiiripwuii 6inb wo Moxe 6yTH). BukopucToBYIOTHCA TakOX
BEPCT KK 3 IHWMMH Jiana3oHaMH OUiHOK (Hanpuknag, Bia 0 o 5).

Ilio mkany inkonu «aonoBHIOTE» posapbysanHam ii B CMEKTP NMOCTYNOBOro
1CPEXO/lY KOSILOPIB Bifl 3€/1EHOTO (BIACYTHICTB 60JTIO) O KOBTOrO (nomipHuii 6inb)
It ACKPABO-4€PBOHOTO (HaMripwuii 6ink).

I 1 | 1 1 1 1 1 1 |

0 | 2 3 4 5 6 7 8 9 jlo
l§’im. Homipunii Haitripumii 6ins
nijey riii Ginn o Moxe GyTu

PucyHok 2. Llikana ouyiHkv iHTeHCUBHOCTI 60110 (BUKOPUCTOBYBasnach
AJ1s1 OLiHKN 60J/1bOBOro CUHAPOMY B AiTeli AOLLUKIIbHOro BiKy)

Jlns  TmoJliniIeHHs METOMdIB
JIarHOCTUKU U OL[IHKU e(eKTUB-
HOCTi JiKyBaHHSI MM JOCHiIWJIN
BruuB Borrelia burgdorferi Ha me-
XaHi3MU BHYTPIilTHBOKJIITUHHOTO
3HUILIEHHSI, BKJIIOYHO 3 YTBOPEH-
HSIM aKTUBHMX (OpM KUCHIO It
a30Ty, i BIUIMB MarHiTOJa3epHOL
Teparmii Ha meit npouec [4]. Han-
MipHe BHUPOOJEHHS IUX peak-
TUBHUX MOJIEKYJl MPU3BOIUTD 10
OKMCHIOBAJIBHOTO CTpECY, SKWUIA
CMpUSIE TIEPEKUCHOMY OKMCHEH-
Hio ginigiB (ITOJI) i HiTpauii 6in-
Ka. OCHOBHUM TMPOIYKTOM IIUX
MPOLIECIB € MAJOHOBUI Aiayibae-
rig. IMpo cran ITOJI cyaunu 3a
Bmictom JIK, MJIA B KpoBi.

[IpoBenene TTOCITIIKEHHS
(Tabn. 2) BKa3dye Ha BHUpaxeHe
BUCHaXXEHHSI aHTUOKCUIAHTHOL
cuctemu 3axucty (AOC3) y Bcix
xBopux Ha JIb.

AHaJi3 mpoBeJeHUX HaMU J10-
CJTiIKEHb TIOKa3aB, 110 Y XBOPUX
Ha JIb cnoctepiraeTbcst MiaBu-
meHHs aktuBHocTi ITOJI i 3HU-
JKeHHST  (DyHKIiOHAJIbHOI  31aT-
Hocti AOC3. PiBui K, MJA,
MPUPOAHUX AHTUOKCUAAHTIB i
depMeHTIB AHTUOKCUIAHTHOI
CUCTeMU 3ajiexaiu Bin ¢dopmu
3aXBOPIOBAHHS, IIPOTE iCTOTHOI
pi3HUILI MiXK HUIMU HE BUSIBIICHO.

OUIHKA IHTEHCUBHOCTI BOJTIO

LUKANA OLIHKY IHTEHCUBHOCTI BONIO

Tepnmumo noraHo

Bi3yanbHoO- L B e o i T S T
Hanor

AMANPIORS w e ittty g | e i s A T T

Bep6aana Hemae cnabknin TepNUMUIA CNNBHUIA c#r%lg:iemﬁ HecTepnHui
MiMiYHa

Aayxe
CUNbHO

ripwe He

Moxe 6yTu ‘

PucyHok 3. LLkana ouiHky iHTeHCUBHOCTI 60110
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CrocTtepiranacs BiporigHa BiIMiHHICTh LIMX ITOKa3HUKiB
BiJl MOKA3HMKIB JiTeil y KOHTPOIbHIM rpyri (Taba. 2). [Tpo-
BeJIeHe JTIKyBaHHsI TTPUBEJIO 0 TOJIMIIEHHS BUIIIEONrca-
HUX NTapaMeTpiB B yCiX Ipyrax 00CTeXKEHUX.

MayoHOBUI HmiaJIbEeril, BUCOKOTOKCUYHUN MPOIYKT
JIITIHOI MepoKcuaalii apaxiJoHOBOI KMCJIOTH Ta iHIIMX
MOJIiIHEHACUYEHUX >KMPHUX KHUCIOT, Ha TOYaTKy JIiKy-
BaHHs OyB ITiIBUINEHUM Y BCiX miTell 3 JlaiiM-apTpuTOoM
MOPIBHSHO 3 KOHTpojieM — 4,8 *+ (0,2 MKMOJb/J TIPOTU
2,11 £ 0,05 mxmomib/a. Y mpolieci JTiKyBaHHS BimOymocs
0T0 3HMKEHHSI, 110 BipOTiTHO BiIpi3HSIOCH Bijl IIOKA3HU-
KiB KoHTpoJibHOI rpynu (p < 0,05).

VYMicT mi€eHOBMX KOH’IOTaTiB, IPOBIIHUX (DEPMEHTIB
CHUCTEMU aHTUOKCUJIAHTHOT'O 3aXMCTY Ta iIHTEHCUBHOCTI I1e-
PEKMCHOTO OKMCHEHHS JIiMifiB, OYyB iCTOTHO 3HVMXXEHUM JI0
JIiKyBaHHSI TIOPiBHSIHO 3 KOHTposieM — 9,0 £ 0,5 MKMOoJb/1
npotu 16,82 & 0,15 MKMOJIb/11. Y TIpolieci MPOBEIeHOTO Ji-
KyBaHHSI TaHWI TTOKAa3HUK 3aJTMIIABCS BipOTiIHO 3HDKEHUM
y 2-ii rpy1ii MOpiBHSIHO 3 KOHTposieM, p < 0,001. Y miteit 3-1
TPyIu, A0 CKJIamy JiikyBaHHsI sikux Bxoauiaa MJIT, mokasHu-
ku 1K He Bigpi3HsUIICS Bil ITOKa3HUKIB KOHTPOJIBLHOIL TPYIIN.

CO/l, o Ma€e aHTUOKCUAAHTHUI eheKT, Oysia BipoTigHO
3HIDKEHOIO B HiTeld 3 JlaliM-apTpUTOM MpU HAAXOMXKEHHi B
cTalioHap. ¥ pe3yJbTaTi IIpOBeAeHOro JIiKyBaHHS BiI3Haya-
JIoCs TiABUILIEHHS 1IUX IMOKA3HMKIB Yy AiTel 2-1i 3-i rpym, 1o
MOPiBHSHO 3 KOHTPOJIEM HE JaJ0 BipOTigHOI BiIMiHHOCTI.

ITpu BuBueHHi aktuBHOCTi AOC3 xBopux Ha Jlaiim-
apTPUT Y MOMEHT HaJXO/KCHHS BipOTiMHO 3HUKYBajacst
aktuBHicTh pepmenTiB IK i CO/I (p < 0,05), 1o npurHi-
yytoth [10JI. Akrusauist nipoueciB [TOJI nposiBisuiacst B
30inbLIeHHi pisHiB MA (p < 0,05).

Y npotieci JiikyBaHHS B AiTeit 2-1 i 3-i rpyn 3MeHIIIyBa-
nacs aktuBaiisg [1OJ], mo mposBisuiocs: 3HIKEHHSIM PiB-
HiB M/JIA i minBumennsm M1 i CO/I.

V rpyni XBopux, SIKMM IIPOBOAMIIOCS JIiKyBaHH: JlaiiM-
aptputy, ABT+MIJIT crpusie moimniueHHI0O aHTUOKCU-
JNIAHTHUX BJIACTMBOCTEH OpraHi3my, IO JO3BOJIWJIO HOP-
MaJli3yBaTH TIpOLIECH BiIbHOPAIUKAJIbHOTO OKHUCHEHHS
JIMIiJiB i aKTUBHICTh aHTMOKCUIAHTHOIO 3aXKCTY.

VY niteit, SKUM TpoBOAMIIOCS JIiKyBaHHS JlaiiM-apTpuUTy
(ABT), HopMmamizallisi MepeKMCHOrO OKWCHEHHS JIlTi/IiB
BiOyJ1acsl 4aCTKOBO, TIPO 1110 CBIAUYUTH 3HUXEHUI PiBEHb
JK nopiBHsiHO 3 KoHTposieM — 12,8 £ (0,4 MKMOJIb/JT TIpO-
™ 16,82 + 0,15 Mmxmoub/nt (p < 0,001).

HactynHuM Kpokom y HallloMy JOCTiI>KeHHi CTajlo BU-
3HAYeHHs BILUIMBY MarHiTojia3epHoi Tepamii Ha OOJIbOBUiA
CUHIPOM Yy niTeit 3 JlaliM-apTpuUTOM.

Ha ocHoBi Hammx gaHux OyJo BUSIBIEHO €(heKTUBHUIMA
BB MJIT y noenHaHHi 3 TpaayLiiHOIO TEpaIti€lo Ha 00JIbO-
BUIA CHHIIPOM TTOPiBHSTHO 3 TPYIIOIO JiTel, SIKi JiKyBaaucs 6e3
3actocyBaHHs ¢izioTepartii. Yepes 1 MicsIb MicIsT JTiKyBaHHS
Ity 3-1 rpymu Bi3HAYMIM 3MEHIIIEHHST 00110, 1110 BijoOpaka-
JIV Ha Cy0’ €KTUBHI 111Kali oliHKu 6osmto (7,5 Ha rmoyaTky Jii-
KyBaHHsI, 10 3,9 — TicJist epiioro micsiis npoieayp). Yepes
2—4 Mics1i cepenHi OIiHKY OO0 B 1ili TPYyIIi cTaHOBWIN 3,1
i 1,8 6ama. Lle Binpi3HSIOCS Bim ITOKA3HUKIB 2-1 TpyITM: Yepe3
1 micstirp Ginb oriHIOBaIM B 4,5 6ana, a uepe3 2—4 micsii — y
4,11 2,3 6ana BignosinHo (puc. 4). KomOiHyBaHHSI MarHito-
JIa3epHOI Tepallii 3 aHTMOAKTepiaIbHOIO TepaIli€lo MOJIIIIIYye
00JILOBUIA CTATYC i MPUCKOPIOE peadiTiTallilo TiTei.

O6roeopeHHs

[IprunHoto JlaliM-apTpUTy € HACHigKWA iMyHOITaTOJIO-
TYHUX aBTOIMYHHUX peaklliii, 110 TPOSIBSIOTHCS PO3BU-
TKOM CHHOBITY 3 XapaKTepHUMU MOPMOJOTIYHUMU 3MiHa-
MM, SIKi BKJIIOYAIOTh TiMepruia3ito CUMHOBIaJIbHUX KJITHH,
HecrenugiuHy Trireptpodilo BopcHH, JTiM(OILUIa3MOKITi-
TUHHY iHQIIBTpaliio, yTBOpeHHs (OTIKYIIiB, BiIK/IaaAeHHS

Tabnuys 1. Kniniyni ocob6nueocTi nepe6iry Jlavim-aptputy (n = 20)

KniHiyHi cumnTomun n %
[apsyka 10 50
[onoBHMI 6inb 8 40
Binb M’'a3iB 7 35
Binb cyrno6is 20 100
3ananbHi 3miHu (rinepemis, HabpsK) 20 100
CBepbix WKipn 8 40
[TeviHHA B NigoLWwBax Hir, 0c06/MBO B 1-M NOMOBUHI AHS 1 5
MopyleHHs npu xoab6i (HaKyNbryBaHHs) 6 30

Tabnuys 2. AuHnamika noka3Hukis MNOJI/AOC3 y xsopux Ha J1b nig BnanBom siikyBaHHsI

Mirpyloya eputema + apTputu (n = 20)
Micna nikyBaHHA
NMoka3HUKK KoHTtponb (n = 30) 5
[o nikyBaHHA 10 10 P1 P2
ABT ABT+MNT
MJA, MKMOnb/n 2,11+ 0,05 48+0,2 25+0,2 2,3+0,1 <0,05 | >0,05
[OK, MKkmonb/n 16,82 £ 0,15 9,0£0,5 12,8+0,4 16,9 +0,2 <0,001| >0,05
CO/L, %6n0K 11,71 £ 0,09 9,37+0,14 10,65+ 0,14 11,65+0,20 | <0,05 | >0,05

TMpumitkn: yci noka3Huku BiporiaHi BiAHOCHO KOHTPOJIIO i HeBiporigHi mix coboro: P1 — BiporigHicTb pi3Huui
napameTpiB 4o i nicns nikyBaHHs; P2 — BiporigHicTe pisHuui nicns nikyBaHHS NOPIBHSIHO 3 KOHTPOJIEM.
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diopuny. Binomo, mo anturenu Borrelia burgdorferi 3a-
JIMIIAIOTHCSL B XPSILli TIPOTSAroM TPUBAJIOTO Iepioay ITicis
€TiOJIOTiYHOI Teparii Ta CHPUSIIOTH CTUMYJISILII CUHTE3Y
dakTOpa HeKpo3y MyXJIMHU ajibda 3 Makpodaris, 1110 TTpH-
3BOAWTH IO XPOHi3allii mporiecy B cymiobax [7, 8]. YpaxkeH-
HS1 cyr006iB mipu JlaltM-apTpuTi CipUUMHEHE TeMaTOTeH-
HUM TIOIIMPEHHSIM 30y/IHUKa OOpestio3y il MOTparuisiHHSIM
1oro y TKaHMHMU cyrj100a B TIepIili JHi i1 TMOKHI 3aXBOPIOBAH-
He. Y 1eli iepion crienugivyHa iMyHHA BiIITOBiab Ha Oopentii
MiHIMaJbHaA 1 XapaKTepU3y€ETbCS YTBOPEHHSIM aHTUTLI 10
aresIsipHOTO aHTUTEHY, TOBEPXHEBOTO AHTUTEHY 30BHIlII-
HbOI MeMOpaHu — npoteiHy C i TepMOIIIOKOBUX ITPOTEIHIB
OakTepii. OmHOYACHO BHACIIAOK BHYTPIillTHOCYIMHHOI
MepPCUCTeHLIii Oopesiil y CymMHHOMY PYCli il CUHOBiallb-
Hili 00OJIOHIII CIIOCTEPIra€ThCsl ypaxkKeHHsT MiKpOLIMPKYJIsI-
TOPHOTI'O pycjia 3a TUIIOM OOJIITEPYIOYOro eHaaprepiiry. 3a
YMOB BiICYTHOCTi JIiKyBaHHSI B MIEPUXOHIPAIbHIN AUTSHIL
CHHOBIaJIbHOT 000JJOHKU (POPMYETHCSI CUHOBiaJIbHUI Tia-
HyC — CyIMHHA i (piOpo3Ha TKaHUHA, SIKa BPOCTAE B XPSIII]
i pyitHye iioro. [icromaTosoriuHe HOCIiIKEHHS Cyrjio0iB
iH(pIKOBaHUX €KCTIEPUMEHTATbHUX TBAapUH JIEMOHCTPYE
3HAYHE PYMHYBaHHS IX CTPYKTYpP 3i 3HAUHOIO CHHOBiallb-
HOIO TinepIriasieio Ta rimepTpodieio, mpuIoMy HasIBHICTb
HelTpodinbHOro iHMINBTPaTy € MPUUMHOIO €po3ilt Cyrio-
0OBOrO Xpslla i MOBEPXHEBOTO pyiHYBaHHS KicTKU. Bonm-
HOYAaC CIIOCTEPIra€ThCsl 30iIbIIEHHS] YTBOPEHHSI KOJIareHy
i KibkocTi (idpobiacTiB, 110 NpU3BOAUTL A0 (HiOpo3sy i
aHKiJI03y, 3arajbHOI fedopMaliii cyrmobiB.

Y niteit 3 Jlalim-apTpuTOM criocTepiraBcsl TOPHiTHUN
iforo repe0bir, Bi3HaYeHO Pe3UCTEHTHICTb 10 TPOTUOAKTe-
piajbHOI Tepartii, 1110 TOTpeOye po3poOKM peadimiTaliitH1uX
3axomiB [7].

YacTo nmpoBinHOIO KJIiHIYHOIO 03HaKo0 JlaiiM-apTputy
€ MOHOAPTPUT, mpuuoMy Hauacriie (90 %) y natosoriu-
HUI1 Ipolec 3alydaeThbCsl KOJIHHMEI cyrio06. Pimmre crio-
CTepira€Thcsl ypaxkeHHsI JIKTbOBUX, T'OMiJIKOBOCTOITHUX,
KYJIBIIIOBUX, IPOMEHe3aIl’ ICTKOBUX cyrjao0iB. IlpakTuu-
HO B YCiX Mali€HTIB BiA3HAYA€TbCSI TOMipHMIA CHHOBIT;
CYIIyTHIli TEHAMHIT, TEHIOCUHOBIT, OYpCUT, €HTe30MaTisl,
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PucyHok 4. Iunamika 60/160BOro CUHAPOMY B AiTei
3 Jlavim-apTputom
Mpumitka: * — gns cy6’eKTUBHOI OLiIHKU BUKOPUCTO-
ByBanucb 60JIbOBI LWiKasn (ONUTyBaJibHUK AN AOia-
rHOCTUKN HeBponaTtnyHoro 6onwo DN4). Bynu Buko-
pucTaHi cepenHi noka3Huku 60110 ABOX rpyn.

GiOpo3uT; 3aIy4eHHsI M’S13iB — MiO3UT, MiaJrisi, HEBPOJIO-
riuni npostBu. OCOOJMBICTIO iTeli € 3HAYHE MiABUILEHHS
mBuaKocTi ocinanHs eputpouutiB (LLIOE) i BincyTHicTh
nmnxomaHku [8§—10].

Anroputm niarHocTuku JlaiiMm-apTputy B niteii [12]:

I. 1. Ckapru (He3myXaHHsI, BTOMa, TOJIOBHUI Oijib, ap-
Tpaurisi, Mianrisi, cyodeopuibHa TemriepaTtypa Tija i Jim-
dangeHomaTis).

2. Jlani anamHe3y XuTTs (YKyc KITillia, Mirpytoda epurema).

3. KiiHiuHi 1posiBu:

— CHHAPOM apTPUTY: MOHO- 200 OJroapTUKYISIPHUMI
apTPUT, YTPYAHEHHS P X0ab0i (HaKyJIbIyBaHHS);

— 0O0JILOBUIM CMHAPOM: apTparii, MiaJrisi, OiJib TOJIOBU;

— IHTOKCHMKALIITHUI CUHAPOM: TapsTyKa, CBEpOiK IIKipH;

— AaCTEHOBETreTaTUBHUIA: HECIOKill, MOpYyLIEHHs Hiu-
HOT'O CHY.

I1. JTabopaTtopHO-iHCTpYMEHTabHA 1iarHOCTUKA:

1. 3aranbHuit anauiz kposi (minsuinexna LLIOE).

2. bioximiuHe mocmimkeHHsT KpoBi (IMTiABUILIEHHS PiBHS
C-peakTuBHOIO IIPOTEiHY, peBMaTOINHUI (haKTOp BU3HA-
YaETHCS PIOKoO).

3. Y3]1 cyrno6iB: 3HaXOOsITh ITOTOBIIEHHS CUHOBIaIb-
HO1 000JIOHKH, 30i/IbIIIEHY KiJIbKIiCTh PiIMHU, 3MiHU Tepi-
APTUKYJISIPHUX TKAHUH, TEHAUHIT, eHTe3UT, OTOBLLEHHS 1
HaOPSIK M’$I3iB.

4. ImyHosOTiYHe fOCiIKeHHs. BUCOKOUYTIMBUI TECT
ELISA Mae OyTu CKPUHIHTOBUM i B pa3i MO3UTUBHOTO Y1
CYMHIBHOTO pe3yJIbTaTy MOTPeOye MiaATBEPIKEHHSI TECTOM
iMyHOOJIOTUHTY. AHTHUTINA Kiacy IgM no Borrelia moun-
HAIOTb 3pOCTaT Yepe3 2—4 THUX. TicJisl 3apaXkKeHHs, K —
MPOTATOM 6—8 THX., a TTIOTIM YTBOPEHHSI iMyHOTJIOOYJTiHiB
nepeMuKkaeThbes Ha IgG. Bucokmit piBens IgM i IgG moxke
30epiraTucs B OesSKUX MALli€HTIB IPOTITOM 0araTboX poKiB
HAaBiTh ITiCJISI TiKYyBaHHSI.

5. BusBnenns 6openiii Mmerogom I1JIP y cuHoBianbHiit
pinuHi.

Auroputvm JikyBanus JlaiiMm-apTpuTty B miteid:

1. KomruiekcHe criocTepexkeHHs meaiaTpa, iHgeKIlio-
HicTa, Kapzioyora.

2. JlikyBaHHs iH(eK1iit (BiaMmoBiaHO 10 YHi(hiKOBaHUX
TPOTOKOJIIB JIIKyBaHHS):

— TOYATKOBUI KypC JIiKyBaHHsI 28 HIB;

— JOKCHUIIMKJIiH 4 MT/KT y [liTeii BiKOM MOHa 8 poKiB;

— aMmokcutuiin 50 Mr/kr/no0y B 3 mpuiioMu;

— nedypokcum akcetua 30—50 Mr/kr/mody y 2 mpu-
omu;

— eputpomitH 50 Mr/Kr Ha 100y B 4 IpUAOMU;

— KJIApUTPOMILIMH 15 Mr/Kr Ha 100y y 2 IpUAiOMU.

3a BimcyTHOCTI eeKTy — IMOBTOPHUI KypCc aHTHUOaK-
TepiajbHOI Tepartii, TOBTOPHO MPU3HAYaIOTh LieTPiaKCOH
a00 1edoTakCuM.

MarHitonasepHa Teparis — e KOMOiHallisl il HU3b-
KOCHEPreTUYHOTO JIa3epHOTrO BUIIPOMiHIOBaHHS. BoHO
YUHUTH HA OPTaHi3M CKJIaJHUWI i pi3HOMaHITHUI BIUIMB i
MPUBOJIUTH 10 BUHUKHEHHSI 3HAYHOI KiJIbKOCTi e(heKTiB,
OCHOBHUMMU 3 SIKAX € MPOTU3ANAIbHUMN, 3HEOOTIOI0UNI,
CTUMYITIOIOUMIL. IX TTaTodizionorivHa MoCIiToBHICTD TIPO-
SIBJISETHCSI TAKUM YMHOM [9].

Ilpomuszananvua dis:

— aKTUBAallisl CYyNepOKCUIIUCMYTA3U i KaTanasu:
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- aKTUBALIisI MiKpOLMPKYJISLIii;

- 3MiHa piBHSI IpOCTarIaHAUHIB;

- iIMyHOMOyJTIOI0Ya Tis;

— 3HIDKEHHST MEePEeKMCHOI0 OKMCHEHHS JiMifiB Mpu
npaBWwiIbHO MiaiopaHiit no3i HEJIB:

- BUPiBHIOBaHHSI OCMOTUYHOTO TUCKY;

- 3HUKEHHST HAOPSIKJIOCTi TKAHWH.

Amnaneesyroua dia:

— aKTHUBallis MeTabO0Ii3My HEMPOHIB;

— MiABUIIEHHS piBHS eHAOP(DiHiB;

— MiABUIIEHHS TOPOTY OOJILOBOI Uy TJIUBOCTI.

Cmumyasyis penapamuenux npoyecie:

— HakonuyeHHd AT®;

— CTUMYJISILLSI MeTaboJ1i3My KJIiTHH;

— nocwieHHs npoJidepaliii ¢ibpo6acTis;

— CUHTe3 0ijiKa i1 KoJiareHy.

[Mepenbavaerbest, mo cneuudivHicts aii HEJIB 3ane-
KWTh Bill Jiara3oHy BUITPOMIHIOBAHHSI, TOMY IO TI€BHa
JIOBXXWHA XBUJIi TIOTJIMHAETHCS KOHKPETHUM Oi0JIOTiYHUM
cybcTpaToM (KJIiTUHAMU, MOJIEKYJIAaMU TOIIO).

MarnitonaszepHa Teparisl Ha JaHWI 9aC BUKOPHCTOBY-
€ThCS Y IBOX OCHOBHUX BapiaHTax, a caMe: JIOKaTbHUI BIUTUB
i yepesiiKipHe JazepHe onpomiHeHHs KpoBi. b.C. bpickin
i criBaBT. GioJyioriuHy i 6io(hi3MyHy Iil0 MarHiToJa3epHOro
BUIIPOMiHIOBaHHSI BU3HAYMIM TaKUM YMHOM [15]:

1. Ha atoMHO-MoOJIeKyIsipHOMY PiBHi:

— TOIJIMHAHHS CBiT/Ia TKAHUHHUM (DOTOAKIENITOPOM;

— EJIGKTPOJIITUYHA AUCOoLiallisl ioHiB (pO3pUB CIaOKUX
3B’S3KiB);

— YTBOPEHHSI €JICKTPOHHOTO 30y/I>KEHHSI;

— Mirpaitist eHeprii eJIeKTpPOHHOTO 30Y/I>KEHHS;

— nepBUHHMI PoTodi3nuHMit ePeKT;

— BUHMKHEHHS NMePBUHHUX (DOTOIPOIYKTIB.

1I. Ha xrituHHOMY piBHI:

— 3MiHa eHepreTMYHOI aKTUBHOCTI KIIITUHHUX MEMOPaH;

— aKTUBi3allisl SAEPHOro arapary KITUH, CUCTEMU
«IHK — PHK — 6inok»;

— aKTHBI3allid OKMCHO-BiTHOBHMX, OiOCMHTETUYHUX
MPOLECiB i OCHOBHUX (hePMEHTATUBHUX CUCTEM;

— 30i7bIIEHHST MITOTUYHOI aKTUBHOCTI KJIITUH, aKTH-
Ballisl TPOLIECiB PO3MHOXEHHS;

— ctumyJiAList yrBopeHHsT AT® i cuHTe3y HyKJIeTHOBUX
KUCJIOT. 3HUXXEHHSI iHTEHCUBHOCTI BiJIbHOPaIMKATbHUX
MIPOLIECIB;

— IMYHOCTHMYJIIOIOYA Iisl.

111. Ha opranHoMy piBHi:

— 3HIDKEHHS PeLienTOPHOI Yy TJIMBOCTI;

— 3MEHILIEHHSI TPUBAJIOCTI (ha3 3amaaeHHs;

— 3MEHILIEHHS iIHTEPCTULIIAHOTO HAOPSIKY;

— 301JIbLIEHHS MONIMHAHHSA TKAHUHAMU KUCHIO;

— MNiABULIEHHS LUBUAKOCTI KPOBOTOKY;

— 30UTbIIIEHHS KiUTBKOCTI HOBUX CYTMHHUX KoJaTepaseit;

— aKTUBi3allisi TPAHCTIOPTYBaHHSI PEYOBUH Yepe3 Cy-
MUHHY CTiHKY;

— TOJITIIIEHHS MiKpOUMPKYJISIIIT;

— aKTHUBi3allisg MeTaOOJIIYHUX IIPOIIECIB.

1V. Ha piBHi 1ijicHOro opratismy:

— MPOTU3aNaJbHUIA;

— 3HEOOJTIOIYNIA;

— pereHepaTOpHUI, IMyHOKOPETYIOUMIA;

— MPOTUHAOPSIKOBUIA, 1ECEHCUOLTI3YI0UMIA;

— MOJIIMIIEHHS PerioHapHOro0 KPOBOOOIry;

— OakTepULMAHUH i GaKTepiOCTATUYHUI ePeKTH.

OKMCHO-BiTHOBHUT MeTa00JIi3M Ma€ BUpilllaJibHE 3HA-
YeHHsI [JIs1 3aXUCTY opraHizmy. Panimie Oyno mokasaHo,
o Borrelia burgdorferi iHnyKye aHTUOKCUJIAHTHUI MeTa-
00J1i3M y TIepBUHHUX MOHOIUTAX JtoAuHU. [lopyiieHHs
PeTyJIsIlii OKMCHOTO MeTa00JIi3My MOXKe OyTH HOBHM MeXa-
Hi3MOM, 3a IOTIOMOT'OI0 SIKOTO CIipOXeTa MOIYJIIO€ IMyHHY
CHCTEMY JIIOIMHU 1 yHUKaeE 3arudeni [14].

[TinBuIlleHHsT aKTUBHOCTI Katajga3d B TMEBHUX MeXax
MO3UTUBHO BIUIMBA€E Ha AHTUOKCUAAHTHY cuctemy. Ilim
BruiuBoM HEJIB y yepBoHOMYy miana3oHi B TKaHWHaX Bil-
OyBa€eTbCsl TaKOX aKTUBaLlisl (DEpPMEHTY CYMEepPOKCUIIUC-
MyTa3M, SIKMH, K i (pepMEeHT KaTaja3za, Ma€ MaKCUMyM
MOMIMHAHHS B YEPBOHI MUISHII CHIEKTpa. Yce 1ie Beae 10
HOpMaJtizallii mepeKUCHOT0 OKMCHEHHS JIIMiIiB, OMHaK 3a
YMOBHM aJIeKBaTHO TiiOpaHUX 103 eJIeKTPOMArHiTHOTro By-
IIPOMiHIOBAHHSI.

[pu BUCOKMX eHEPTETUYHUX HABAHTAXKEHHSX i HEJ0-
CTaTHbOMY 3a0€3IeYeHHi OpraHi3My MPUPOJHUMU aHTU-
OKCHIAaHTaMU MOXYTh IocumoBatucs Ipouecu I[10JI,
10 BUSBISETbCS MOXJIMBUMU 3arOCTPEHHSIMU 3aXBO-
proBaHHsI — 10 7—9 ceaHciB sazepoTteparii. BBaxaeTbcs,
IO TOCUJIEHHSI OKMCHIOBAJIbHUX TPOLECIB Y TKAHUHAX
MOB’si3aHe 3 YTBOPEHHSIM aKTUBHOI (hOPMU KHMCHIO, TOMY
10 OCTAHHI Ma€ CMYTy MOTJIMHAHHS GJIM3bKO 640 HM (Te-
JIeBO-HEOHOBHMIA Jlazep 1 = 632 HM) i aKTUBYETBCS, TOOTO
YTBOPIOETHCSI aKTUBHA (hopMa KUCHIO [13].

CyJyacHUMU HayKOBUMU JIOCJiIDKEHHSIMU BCTaHOBJIE-
HO, 1110 Y BiINIOBiZb HA TIPOHUKHEHHSI criipoxetu Borrelia
burgdorferi HetiTpodinu 3aIycKalTb MEXaHi3MU BHYTPillI-
HBOKJIITUHHOTO 3HUILIEHHS, BKJIIOYAlOUM YTBOPEHHS aK-
TUBHUX (POPM KHCHIO i1 a30Ty, HAIIPUKJIA CYyIIEPOKCUI -aHi-
oH-panukan i okcun azory (NO). HanmipHe BupoOGieHHSs
LIMX PEAaKTUBHUX MOJIEKYJI MIPU3BOAUTD JO OKMCHIOBAIbHO-
ro CTpecCy, IKUM crpusie IepeKMCHOMY OKMCHEHHIO JIiMiIiB
i HiTpauii 6i1ka. OCHOBHUMM TPOAYKTaAMU LIUX TPOLECIiB
€ MaJIOHOBUI Jianblerin i HITpPOTUPO3UH, GiomapKepu Ail
NO B ymoBax in vivo [10].

AHai3 pe3yabTaTiB 100 Pi3HUX TUIIIB OOpeTio3y Io-
Ka3aB BipOTiTHO BUIII PiBHI MAJIOHOBOTO Jia/IbAeTiAy B ITa-
LIEHTIB 3 MirPyI0Y0I0 €PUTEMOIO TTOPIBHSIHO 3 XBOPUMU Ha
Jlaitm-aptpur [10].

Borrelia burgdorferi BUXXBa€ i pO3MHOXYETBCS B Pi3HUX
YiTKO BU3HAUYEHUX HilllaX, BKJIIOUHO 3 YWIEHUCTOHOTUM ITe-
PEHOCHHUKOM i pisHUMM ccaBusgMu. Lli mikpocepenoBuiia
HanaloTh B.burgdorferi cBOi BiacHi mepeBaru i BUKJIMKH.
Hanpuknan, Ha moyaTKoBUX CTafisX iH(iKyBaHHS CCaB-
LIsI-Xa3siHa iIMyHHiI KJIITMHW HamaraloThbCsl 3aloOirtd iH-
dbikyBaHHIO0 B.burgdorferi 3a 10IOMOTOI0 KiJIbKOX CUCTEM,
BKJIIOYHO 3 TUMU, IO T€HEPYIOTh OAKTEpULIMIHI aKTUBHI
(bopMu kucHO (Hampukiam, CyNnepoKCUIHI paauKaiu
(0,7), nmepekuc Boanwo (H,0,) i rinpokcuibHi pagukamm
(OH)) i akTuBHi (popmu azoty (RNS) (Hanpukiam, oKCUI
a3oTy i mepokcuHiTpur) (Storz and Imlay, 1999). st Toro,
o6 B.burgdorferi yciiniiHO KOJOHI3yBaJiM HOBOTO Xa3sliHa
i BUKJIMKQJIM 3aXBOPIOBAHHS, BOHW TMOBWHHI MOA0JATU
BUKJIMKM, ITOB’sSI3aHi 3 YPOIKEHOIO iMyHHOIO CHUCTEMOIO,
BKJIIOUHO 3i 3ry0OHUM BrutnBoM crioiyk ROS/RNS [7].
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CyuacHi HayKOBIIi BUSIBUJIYU 3MiHU ITPU BUBUEHHI OKUC-
HIOBaJILHOTO CTpecy Y XBopux Ha Jlaiim-0opeio3, a came B
niteit 3 Jlaiim-aptputom [7, 14, 16]. Takox € HM3Ka MOBi-
JIOMJICHDb TIPO BaXKJIMBUi aHTMOKCUIAHTHUI MeXaHi3M 3a-
xucty COJI nipu aptputax. Bona 3abe3nedye HeoOXiTHMIA
30aJlaHCOBaHU piBeHb aKTUBHUX (DOPM KUCHIO B OpTaHi3-
Mmi. BctanosneHo, o hepmerT COJI BUSIBUBCS TTOTYXKHUM
3ac000M TIPOTU XBOPOO, Oyan po3pobiieHi pi3Hi dopmu
KOH’IOTaTiB i MIMETHKIB, SIKi pOOJISITh 1Oro OiNbIn edex-
TUBHUM. ToMy HEOOXimHi IIMPOKi JOCTIIKEHHS B LIBOMY
HanpsIMKY Il BAKOPUCTAHHS HATYpaJIbHUX TeparneBTUY-
HUX 3ac00iB Ha ocHOBI COJ/I mis mpodilaKTUKU i JIiKy-
BaHHs 3axBopioBaHb [13, 17].

[JaHi JiTepaTypy BKa3ylOTh Ha MEPCIEKTUBY PO3POOKU
HOBHUX METO/IiB iarHOCTUKU Ta KOHTPOJIIO €(PEeKTUBHOTO
JlikyBaHHS 3 BUKopucTaHHsM peakuiit [TOJI, Bu3HaueH-
HsIM ocHOBHUX nokasHukiB MJIA, JIK, ITY i COJ1 i nocii-
JKEHHSI HOBUX TAaTOTeHETUYHUX TTAXOMIB MO JiKyBaHHS,
TaKMX SIK BUKOPUCTAaHHSI aHTMOKCUIAHTIB i MarHiTojasep-
Hoi Teparii [15, 16].

3a JaHMMU aBTOPIB, migBUIIeHI piBHI MIA y Tpymi peB-
MAaTOiHOTO apTPUTY CBiTYaATh PO OKMCHIOBAJIbHUI CTpeEC,
3HMXKEeHHS akTuBHOCTI Na*/K*-AT®a3u, 1o € cBigueH-
HSIM TIOLIKOMXEHHS KJIITUHHOI MeMOpaHu [17].

HaykoBiii pisHuX KpaiH HaMaraiTbCsl BUBYUTU U 1O-
CJIUTU TIPUYUHU YIIKOIKEHHS TKaHUH npu Jlaiim-
Oopeniosi. Y cepii 3 19 nauieHTiB 3 Jlaiim-apTputom OyJ0
BUSIBJICHO 3HAYHO IMiJBUILIEH] PiBHi MPOIYKTiB MEPEKUCHO-
ro OKMCHEHHS JIiMiaiB (MaJOHOBOTO Jiajibaeriny, 4-Tiapo-
KCMHOHEHAJTI0) Y TjIa3Mi i cevi TOpiBHSIHO 3 KOHTPOJIEM
[9]. Tak camo B mochiimkeHHi A. Moniuszko-Malinowska
etal. [18] y cepii 3 22 naitieHTiB 3 HEBPOJOTIYHUMU MPOsIBa-
MU xBopoOu Jlaitma (Helipoboperio3) 0y10 BUSIBICHO 3HA-
YHO TiABUIIEHI piBHI MapKepiB IepeKMCHOTO OKMCHEHHS
JinigiB (4-rinpoKCMHOHEHAb, 4-TiIpOKCUTeKCeHallb, Ma-
JIOHOBUI Aianbaerin, 4-okcoHOHeHalb, F2-i3onmpocTanu ta
A4/J4-HeiiponpocTaH) B CHMHHOMO3KOBI pinHi, Tj1a3-
Mi i1 ceui MOpiBHSIHO 3 KOHTposieM. Y cepii 3 20 nawieHTiB i3
XBOpoOo10 JlaiiMa 3 Mirpyrouolo epuTeMolo 1a3MOBi PiBHi
AHTUOKCUJIAHTHUX (EepMEHTIB (CYNepOKCUAIUCMYTa3H )
pa3oM 3 BiTHOBJIECHUM IJIYTaTiOHOM OyJIM 3HAYHO 3HUKEHI
MOPIBHSIHO 3 KOHTPOJIEM, TOIi SIK MEepEeKNCHE OKMCHEHHS
JIIiAiB OyJ10 3HAYHO 3HUKEHUM, TPO 110 CBiTYUTH TiBU-
1LIEHHsI piBHSI MaJIOHOBOTO fianbaeriny [19, 20].

V cygacHOMY CBiTi Ha0yJ10 aKTyaJIbHOCTi OMHOYACHE BH-
KOPUCTaHHS TPaguIIiiiHOI CXeMM JIiKyBaHHS + (izioTepa-
Mis1, 110 Haga€ 3MOry e(heKTUBHO IOIIIINTH SIKICTh JIiKy-
BaHHS i IPUCKOPUTHU BiTHOBJIEHHS OpraHi3My (Oay>KaHHsI).
Harre mocimimkeHHsT DOCTiAMIO 3AaTHICTh (izioTeparrii, a
caMe MarHitojia3epHoi Teparlii, MOJiMIIyBaTh JIiKyBaHHS
JIb 3 apTpuTOM y niTel i3 TpuBaIuM 60JIb0BUM CUHIPOMOM.

BMcHOBKMU

Y xBopux Ha JIb crocrtepiraeTbesi MminBUIlIEHHS aK-
tuBHOCTI [1OJI i 3HMXKEeHHST (PYHKIIIOHATBHOT 3AaTHOCTI
AOC3.

V niteit, IKMM TIPOBOAWJIOCS TpamMIIiiiHe JTiKyBaHHSI
Jlaitm-aptputy (ABT), HopMaizaiisa mepeKncHOro OKmc-
HEHHJI JIiMiAiB BigOynacs 4acTKOBO, PO 110 CBiTYMTD 3HU-
KeHuit piBeHb JIK mopiBHSIHO 3 KOHTPOJIEM.

V rpy1i XBopuX, SIKMM IIPOBOIMIIOCS KOMOiHOBaHe JIi-
kyBaHHs Jlaiim-aptputy (ABT+MJIT), BinOyaacsa Hopma-
Jli3allis aKTUBHOCTI aHTUOKCUAAHTHOTO 3aXUCTY.

Kom6inoBana MJIT 3 aHTuOakTepiaibHOIO Tepalli€lo
noJtiniuye O0JIbOBUI CTaTyc i MPUCKOPIOE peadiiTalliro
TiTeH.

KonduikT inTepeciB. ABTopu 3asBISIOTH TIPO BiICYT-
HicTh KOHMJIIKTY iHTepeciB i BlacHOI (hiHaHCOBOI 3alliKaB-
JICHOCTI TP ITiATOTOBLIi JAHOI CTATTI.

Indopmania npo dinancyBanus. OiHaHcyBaHHS aa-
HOIO JOCIIIKEHHSI IIPOBOAMJIOCS 3 IEeP>KaBHOTO OIOMXKe-
Ty. YrnpoBamkeHHss HAP xadenpu iHGekIiiHUX XBOpOO
3 eMiJeMioJIoTi€l0, IIKIpHUMM, BEHEPUUYHUMU XBOpoOa-
MU TepHOMiILCHKOTO HAIliOHAJILHOTO YHIBEPCUTETY iMEHi
1.41. Top6aueBcbkoro MO3 Ykpainu «BuBueHHs emninemMio-
JIOTii, maToreHesy i KiiHiku Jlaiim-00petio3y B eHIeMiYHUX
perioHax YKpaiHu, B TOMY YKCIi B TepHOMiIbCHKii obac-
Ti, Ta BAOCKOHAJIEHHS MOro MiarHOCTUKMU, Tepartii, peabi-
JitauiitHux 3axoniB i mpodinaktukm» (2020—2022). Kox
nepxxaBHoi peectparii 01180000357.

Indopmania npo BHECOK KOXKHOro aBTopa. Huxu-
miwox C.0. — KOHILEMIIiS i HalmMCaHHsI TEKCTY, aHalli3 Jii-
TepatypHux naHux; Jleseneys C.C. — TOLIYK JIiTepaTypH,
penaryBaHHs1 TekcTy; [lusosapuyk /[.C. — CTaTUCTUYHUI
aHaui3, JjitepaTypHuii nowmyk; Kmumuiok C.1., Mapmu-
ok JI.II. — KOHUENLis i aHalli3 OTpUMaHUX pe3yJibTa-
TiB; /sakie O.b. — niKyBaHHSI XBOpHUX i aHaJli3 gaHux; la-
oop I'.I'.— obcTexeHHs i 1abopaTopHa AiarHOCTHUKA.
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Rehabilitation of children with Lyme arthritis

Abstract. Background. Lyme disease is a common tick-borne in-
fection. Untimely diagnosis and treatment lead to the chronicity of
the process with the development of late lesions of various systems
and organs and possible disability. The purpose of the study was to
develop a program of rehabilitation measures for children with Lyme
disease. Material and methods. The research was conducted on the
basis of the Ternopil Regional Children’s Hospital. Twenty children,
residents of the Ternopil region, who applied to the Ternopil Regio-
nal Children’s Hospital for tick bites and, as a result, diagnosed Lyme
arthritis, took part in the study. To assess the severity of pain, we used
scales and questionnaires for the diagnosis of DN4 neuropathic pain.
Laboratory and instrumental studies were performed such as evalu-
ation of the level of malondialdehyde, diene conjugates, superoxide
dismutase. Results. Clinical examination of tick-affected children
with Lyme disease showed that the most common primary clinical
manifestation is a typical skin lesion — erythema migrans. In case
of arthritis, all children notice inflammatory changes and pain in the
joints. As a result of the conducted studies, the activation of peroxi-

dation in children with Lyme disease was detected (an increase in the
level of malondialdehyde and a decrease in superoxide dismutase,
diene conjugates). It was shown that combined therapy with the use
of magnetic laser therapy leads to the normalization of lipid peroxi-
dation. Conclusions. All children with Lyme arthritis have a pain
syndrome of varying severity. In patients with Lyme disease, there
is an increase in the activity of lipid peroxidation and a decrease in
the functional capacity of the antioxidant defense system. Children
who underwent traditional treatment for Lyme arthritis reported a
partial normalization of lipid peroxidation as evidenced by a signifi-
cantly decreased level of diene conjugates compared to controls. In
the group of patients who underwent combined treatment for Lyme
arthritis (antibacterial therapy + magnetic laser therapy), the activity
of antioxidant defense was normalized. Combination of magnetic la-
ser therapy with antibacterial therapy demonstrates an improvement
of pain status and faster rehabilitation of children.

Keywords: Lyme disease; B.burgdorferi; children; pain syn-
drome; lipid peroxidation

48 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N2 4, 2023



(LHopess,

OpwuriHaAbHi AocAiaXeHHs / Original Researches

VK 616.839-02:616.89-008.441]-07-08-053.2:616.12-008.331.1

Heunravino A.1O.", Heumntarino T.A.2, Mixeesa .M.’
"BYKOBUMHCBKNK ASPXKQABHU MEANYHWV YHIBEPCUTET, M. YepHiBLi, YkpaiHa
2YepHiBeLbKM HALIIOHAABHWY YHIBEpCUTET iMeHi FOpis @eabkoBmnya, M. YepHisLi, YkpaiHa

DOI: https://doi.org/10.22141/2224-0551.18.4.2023.1602

OCo6AUBOCTI BEretatuBHOI peryAsauii Ta pPiBHS TPUBOXXHOCTI
B LLUKOASPIB 3 NEPBUHHOIO APTEPIaAbHOIO rinepTeHsieto

Pesiome. Axmyaavnicmo. Hucbananc eecemamusnoi Hepeosoi cucmemu, abo CUHOPOM 6e2emamushoi OuchyHi-
yii — ye namonoeiuHuil cmaw, AKULL XapaKmepuzyemvcs NOPYULEHHAM 6e2emMamuHol peyasayii QOyHKYiltl 6HympiuHix
opeanie, cydun ma oominHux npouecie. Lle nonimopghna namonoeis, npu AKiit cmpaxicoaroms piHi opeaHu ma cucmemu
6 dimeli, npome OOMIHYIOHY POAb Y KAIHIYHIU KapmuHi 8idieparoms po3nadu cepueeo-cyOuHHOI cucmemu, wo npose-
AAEMbCS NIOBUWEHHAM pieHsT apmepianbio2o mucky. Mema 00CAIONCeHHs: ouiHumu cmaH 6e2emamueHoi Hepeoeoi
cucmemu ma pieHs MpueoNCHOCMI 6 dimetl 3 NepEUHHOK apmepianvHoro einepmensicto. Mamepiaau ma memoou. 06-
cmediceno 43 dumunu cmapuioeo wkinbHo2o 6iky. o ocHosHoi epynu yeitiuna 21 dumuna 3 niomeepoiceHum 0iacHo3om
nepeuHHoi apmepianvHoi einepmensii, 00 KOHMPOAbHOI — 22 OUMUHU 3 HOPMANLHUM DIBHEM apmepianbHO20 MUCK).
Oyinka cmaHy eecemamueHoi Hep8os8oi cucmemu npogoousacs 3a donomoeor onumyeanrvhuka A.M. Beiina. Pisenb
mpueoxcHocmi ouiniogascs 3a uikanoro Cninbepeepa (State-Trait Anxiety Inventory, STAI). Pezyavsmamu. [Ipu oyinyi
DI6HS MPUBOICHOCMI BCIMAHOBAEHO, W0 CePeOHE 3HAUEHHS PeaKMUHOI MPUOICHOCMI 6 Jimell 0CHOBHOI epynu 3a WKa-
s010 Cninbepeepa cmanosuno 37,3 6ana, wo 6xa3yeano Ha NOMIPHULL pieeHb MPUBOICHOCMI, a 8 Oimell KOHMPOAbHOI
epynu yeil nokasHuk 0ye Huzvkum (26,6 6ara). Cepedre 3HaueHHs pieHs 0coOUCMICHOT MPUBoJCHOCMI 6 dimell 0CHO8HOT
epynu cmanoguno 42,6 6ara, wo gakmuuHo 8Ka3y8an0 HA NIOBUWEHHS 3A2ANbHO20 DIBH MPUBOICHOCI, Y KOHM-
POAbHIL epyni yeil nokazHuk 0ye Husvkum i cmanosue 28,7 6ana (p < 0,005). Bucnosku. Y dimeii 3 apmepianvhoro 2i-
nepmen3sieto 8ipo2ioHo yacmiule cnocmepieaemucs 8ecemamuena OUCQHYHKYIS 3 NePeBaNCAnHIAM CUMNAMUKOMOHIT, Wo
C8I0uUmMb NPO 2AUOOKULL NAMO2EHeMUYHUI 368 930K MIdC NIOBULEHHAM DIi6H apmepiansbHo2o0 MUCKY ma NopYUuleHHAMU
yukuii aemonomuoi Hepeosoi cucmemu. Y dimeii 3 apmepianvHor0 2inepmensicio 8ipociono euulil pieeHb 0cooUCmMicHOT
MPUBOICHOCMI NOPIBHAHO 3 DiMbMU 3 HOPMANHUM APMEPIANbHUM MUCKOM, ujo 0008 13K080 NompioHO épaxosysamu
npu AiKysauHi i npoghinakmuyi danoi xeopoou.

Kio4oBi cioBa: oimu; eecemamuena oucynkuis; pisens mpusoxcnocmi

BCTYH 3]. 3a pi3HMMM TaHMMHM, YACTOTA MATOJIOTIi KOJUBAETHCS

JucbanaHc BereTaTUBHOI HEPBOBOI CUCTEMU, a00 CUH-
IpoM BereTaTuBHOI nucdynkii (BJl) — me maTomoriunmi
CTaH, SIKUU XapaKTepU3YEThCS MOPYIIEHHSM BEreTaTUBHOT
peryisii GyHKIi BHYTPIillIHIX OpTaHiB, CyaAUH Ta OOMiH-
Hux npouecis [1, 2]. Lli 3MiHK MOXYTb OYTU TTEPBUHHUMU
a00 BTOpPMHHUMU, MaTH K (YHKIIOHAIbHI, TaK i MOp(ho-
JIOTiyHi 03HaKwu [3].

OcraHHIM yacoM 3Ha4yHO 3pocia uyacrtota BJI, mepe-
Oir SKMX CYNPOBOMXYETbCH (PYHKIIIOHATBHUMU pO3Ja-
laMy 0araTbOX OPTaHiB i CUCTEM OUTSIYOrO OpraHizmy |1,

B Mexax 29—82 %, xoua pe3yJbTaT OeSIKUX JOCTIIKEHb
IEMOHCTPYIOTh BUIIli TOKA3HUKU [2].

OmHi€lo 3 0COOIMBOCTEN PO3/IaIiB BETeTaTUBHOI HEPBO-
BOI CUCTEMH € Te, 110 KIIHIYHUMHU MPOSIBAMU LIbOTO CUHIPO-
My B IIyOepTaTHOMY IIepioIi € 3aropu ado aiapest, erizoauuHe
O1roBaHHS, 00711 B XXKUBOTI Ta (PYHKITIOHAIbHI PO3JIaau ILTyH-
KOBO-KMIIIKOBOT'O TPAKTY, TOJIOBHUI Oib, TOJIOBOKPYKiHHSI,
Kapiajrii, 3MiHU piBHS apTepianbHOro Tucky (AT) [2, 3]. ¥V
17—-20 % miteit BI1 TpaHChOPMYETHCS B TIOTATBIIIOMY XKHUTTI
B IICXOCOMATWYHI 3aXBOpIoBaHHI [1, 2, 4].
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Maiixe Bci XpOHiUHi 3aXBOPIOBAHHSI CYIPOBOIXKYIOTh-
csl posjiajaMMu BereTaTMBHOI HEPBOBOI CHCTEMM, Xapak-
TEPU3YIOTbCS CUMIITOMOKOMIIJIEKCOM pPO3JalliB TCUXO-
€MOILLiIlfHOi, CECHCOMOTOPHOI Ta BEreTaTUBHOI aKTMBHOCTI,
MOB’I3aHUM 3 HaJCerMEHTApHUMM i CErMEHTapHUMU T10-
PYIIEHHSMU BETEeTaTUBHOI PEeryJisiiii MissIbHOCTI pPi3HMX
opratiB i cucrem [1, 2, 4].

ity MIKiTbHOTO BiKY 1epeOyBaloTh B EIMiLICHTPi BILTUBY
HU3KK (DaKTOPiB, SIKi € MOTEHLIIMHIMM TPUTEPaAMH PO3BU-
TKy B/I, TOMY 1110 MaOTh MiABUIIEHY CXUJIBHICTH IO TPU-
BaJIOTO TNICUXOEMOLIMHOIO HaIpy:KeHHs, HaAMipHOI Tpu-
BOXHOCTI, CTpPECiB YHACHiZOK MiABUIIEHOI CKJIaAHOCTI
HaBYaJIbHOI MTPOrpaMu i HaBYAJIbHUX IepeBaHTaXeHb, iH-
KOJIM HeaJeKBaTHUX BUMOT 0aTbKiB, KOH(MIIIKTIB 3 yuuTe-
JISIMU Ta OHOITKaMHU [1—4].

3ilTOBXYIOUMCh 3 TMpobJeMaMu IIKIJIBHOTO KUTTS,
MWTWHA CBiIOMO YU HEYCBiIOMJIEHO MPUCTOCOBYETHCS JIO
OTOYYIOYOTO 1 (PI3UYHOTO i COLIIaTbHOTO CcepeloBUIIA, SIKE
3aJI0BOJIBHSIE 11 UM TIOPOIIKYE B Hel TpuBory [4]. V winomy
TpUBOTra 3a0e3Mevye JIIOAMHI TOCTaTHIO MiArOTOBKY /10 [iil Y
HOBIl UM KPU30Bill cUTyallii i € HEOOXiTHOIO IJISI PO3BUTKY
ocobucrocTi auTnHU. Yacte nepeXxruBaHHS MOAIOHOI eMOIIil
MOX€ 3yMOBUTHU (POpMyBaHHSI CTaHy TPMBOXKHOCTI, 110 Xa-
PaKTEePU3YETHCS MiABUILIEHOIO CXWIBHICTIO 10 IIEPEXKUBaHb,
no0oIoBaHb i Hecrokolo. CaMe TPUBOXHICTD, SIK BU3HaYa-
IOTh TOCTiMHUKY i MPAKTUYHi TICUXOJIOTH, JIEXKUTh B OCHOBI
LIJTOT HU3KU TPYIHOLLIB AUTUHCTBA, Y TOMY YMCJIi 6araTbox
MOpPYIIeHb PO3BUTKY Ta (hOpMYBaHHSI 0COOMCTOCTI, 110 TIPO-
SIBJISTIOTLCST Ha BCIiX PiBHSIX aKTUBHOCTI JIIoAWHU [1, 4].

B/ cnin posrisinaTy sIK moJiiMopdHY TaToJIOT 0, TpU
SIKif CTpaXkaaloTh Pi3Hi OpraHy Ta CUCTEMM B IiTEl, IpoTe
JIOMiHYIOYa pOJib Y KJIiHIYHIi KapTUHI BiIBOAUTHCS pO3Jia-
JlaM CepleBO-CYIMHHOI CUCTEMHU, IO TPOSIBISIETbCS T/~
BUILIEHHSIM PiBHS apTepialbHOTO TUCKY [1, 5—7].

AptepianbHa rineprensis (Al) — 1ie maToJoTiyHuMA
CTaH, 110 XapaKTepPU3YEThCS MiABUILIEHHSIM CUCTEMHOTO
apTepiaJlbHOrO THUCKY B pe3yJbraTi MOpyllieHb MEXaHi3MiB
HEeMpOryMopaabHOI Peryisilii AissIbHOCTI CeplLeBO-CyINH-
Hoi cuctemu [8§—11]. B ychomy cBiti AT mepedyBae B LieHTpi
yBaru He JIMIIE TepareBTiB, KapaioJoriB, aje i memiaTpiB
i HAJIEXXUTh A0 HAWOUIBII MOMIUPEHUX MPOOJIeM CydacHO1
KapmioJiorii iutsiyoro Biky [12—15].

3a JaHUMU pi3HUX aBTOPIB, MOIIUPEHICTH 1 cepes JAiTei i
MiATTKIB cTaHoBUTH 1—3 % [16—18]. Hait6inbin cXuibHi 10
po3Butky Al miTy mpermyoepTaTHOTO i1 MyOepTaTHOTO BiKY,
1110 6arato B YOMy BU3HAYAETHCS BJIACTUBUMU IIUM TIEpio-
JlaM TUTUHCTBA BereTaTuBHUMU AuchyHKisimu [1, 19, 20].

l'ineproHiuHa XBOpoOa OOPOCIMX MAa€ MOYATOK y AU~
TSYOMY Billi, 1110 3yMOBJIIOE 3HAUYIIICTh paHHBOI diarHOC-
Tuku Al, konu nigBuieHHs1 AT 11e He J0csira€ BUCOKMX
uudp [6, 7, 21]. [Tpobnema panHboi giarHocTuku Al Mae
HaI3BUYAHY aKkTyalbHiCTh. HalOiabll IpyHTOBHUM M-
XOJIOM JI0 BU3BHAYEHHS KPUTEPiiB MigABUIIEHOTO piBHS AT €
MacoBe OOCTEXEHHS TUX YU iHIIUX TPYI HACEJEHHS, TOMY
mo Al BBaXaeThcs HAWBaXKJIMBIIIOK COLAJIbHO-EKOHO-
MIYHOIO i MEIMYHOIO IIPOOJIEMOI0, OCKIILKHU ITOCIiIa€ 3HA-
YHE MiClIe B CTPYKTYpi Helpale30aTHOCTI, iIHBaJliqu3allii Ta
CMEPTHOCTI HaceJeHHs [22, 23].

Oco0aMBOCTI BereTaTUBHOI PEryJsilii Ta pPiBHS TpHU-
BOXHOCTI B AiT€li IIKiJILHOIO BiKy 3 IEpPBUHHOIO apTepi-

aJIbHOIO TiMepTeH3i€I0 MOTPEOYIOTh ITOAATBIIOIO BUBUEHHST
Ta JOCIiIKEHHS.

Tomy MeTO10 Haloi poOOTH OYyJ10 OLIIHUTU CTaH Berera-
TUBHOI HEPBOBOI CUCTEMHU Ta PiBHS TPUBOXHOCTI B AiTel 3
TMEPBUHHOIO apTePiaTbHOIO TIMEPTEH3IEI0.

MarTtepiaAn Ta meToamn

Byno obcrexxeHo 43 TMTUHYM CTApIIOTO MIKITBHOTO BiKY
(12—17 pokiB). CepenHiii Bik miTeii ctaHOBUB 15,1 poky.
ChiBBigHOIIIEHHS AiBYaT i xyiomuukiB — 1,1 : 1. ObcTexke-
HUX JiTell OyJIO pO3IOAiIEHO Ha ABi TPy — KOHTPOJbHY
1 OCHOBHY.

KputepieM BKJIIOU€HHS 10 OCHOBHOI I'pyIiu OyJia HasiB-
HicTb AiarHocToBaHOi Al

Kputepisimu BUKIIOUEHHS OyJIM HasIBHICTb Yy JHiTeil
CepLEeBUX BaJl Ta OPraHiYHUX ypaxkeHb CEPLEBO-CYIUHHOT
CUCTEMM, XPOHIYHOI HUPKOBOI IaTOJIOTil Ta iHIIMUX Op-
raHiYHUX ypaxkeHb HMPOK, LIYKPOBOTO Jia0beTy Ta iHIINUX
E€HJIOKPUHHUX 3aXBOPIOBaHb, NMCUXIYHUX PO3JIaliB i opra-
HiYHUX Ta iHQEeKIUiHHUX ypakeHb LEHTPaIbHOI HEPBOBOI
CHCTEMM, a TAKOK HAsIBHICTh TOCTPUX iH(PEKIIIITHIX 3aXBO-
pIOBaHb HA MOMEHT OOCTEXKEHHSI.

Hnst miarHoctTuku AI y niTeii BUKOPHCTOBYBAIUCH
pexoMeHaallii AMEpUKAHCHKOI IemiaTpUyHOi  aka-
nemii (American Academy of Pediatrics, AAP), 3rin-
HO 3 kUMM g aiteid Big 1 mo 13 pokiB AT BBaxawTb
HOpPMaJbHUM, $KIIO Horo piBeHb < 90-ro mnepleHTH-
nst; Bucokuit AT — piBeHb Big > 90-ro mo < 95-ro, abo
120/80 mMm pr.ct.; Al 1 crymneHs TsXKoOCTi — Bin
> 95-to 10 < 95-ro mepueHTmwIST + 12 MM pT.CT., a00 Bix
130/80 mo 139/89 mm pr.ct.; AT Il cTyneHs TSKKOCTI —
Bin > 95-ro nepueHtwist + 12 MM pT.CcT., a60 > 140/90 MM
prT.cT. s miteit Bim 13 poKiB IIPOITOHYETHCS HANMOLIBIIT
IIpocTa iHTepIrpeTauisa 3HaueHb AT, HaOmKeHa 10 Takoi
B 1opociux [24].

J1o oCHOBHOI I'pynu Oy/10 BKJIOYEHO 21 TUTUHY 3 ITif-
TBEPIKEHUM HiarHO30M MEPBUHHOI apTepiaJibHOI Tilep-
tensii. Ctpykrypa Al y miTeit oCHOBHOI rpynu Oyyia Ha-
crymHo: y 37 miteit (86 %) Oyino BUSIBICHO apTepiaibHy
rineprensito I ctynens, y 6 miteii (14 %) — AT 11 ctymens.

KOHTpOoIbHY Ipymy CTAaHOBWIM 22 TUTUHU 3 HOPMaJib-
HUM piBHEM apTepiaibHOTO TUCKY 0e3 iHII0I COMaTUYHOI
aToJIorii.

[ane nociiKeHHs] BUKOHAHO 3 noTpuMaHHsaM «[1pa-
BWJI €TUYHUX MPUHIIUITIB TTPOBEACHHS HAYKOBMX MeEIMY-
HMX JIOCTIDKeHb 3a YYacTiO JIIOAMHW», 3aTBEPIKEHMX
Tenncincbkoro aeknapartieto (1964—2013 pp.), ICH GCP
(1996 p.), dupextusu €EC Ne 609 (Bix 24.11.1986), Ha-
ka3iB MO3 Vkpaiau: Ne 690 Bim 23.09.2009, Ne 944 Bin
14.12.2009, Ne 616 Bin 03.08.2012 i 3aTBepmkeHo Komiciero
3 MUTaHb 0iIOMENUYHOT €TUKHY LI0JI0 JOTPUMAHHS MOPaIb-
HO-TIPABOBUX MPaBUJI MPOBEACHHSI MEAUYHUX HAyKOBUX
nociimkeHb ByKOBUHCHKOTO 1ep>KaBHOTO MEIUYHOTO YHi-
Bepcurety (ripotokos Ne 4 Bin 15.09.2022).

Ha xoxHoro natieHTa OyB cKageHuit hopMysip iH-
¢opMoOBaHOI 3roau, y SKOMY BimoOpaxkeHO 0a3MCHi eTHY-
Hi IIPUHIMUIIMN, TaKi K. IoBara 10 OCOOMCTOCTI AUTUHU,
OIliHKa PU3MKY KOPMCTI Ta IIKOJIW 00CTEXKEHb TSI AUTUHU,
AHOHIMHICTb pe3yJIbTaTiB HOCIIIKEHHS Ta YJacTi B JOCJIi-
I>KeHHi, iH(pOopMOBaHICTh i 3roga 0aTbKiB. JlaHuii opmy-

50 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N2 4, 2023



OpuriHaAbHI A0CAiAXeHHs / Original Researches

Jisip OyB 3aTBEPIKEHUI KOMici€lo 3 nmuTaHb OioeTuku by-
KOBMHCBKOTO JI€pXKaBHOIO MEAUYHOTO YHIBEPCUTETY.

OuiHKa cTaHy BereTaTMBHOI HEPBOBOI CCTEMHU MTPOBO-
JIAJIACh 3a IOTTIOMOTro0 onuTtyBaibHUKa A.M. Beiitna. Onu-
TYBaJIbHUK CKJIagaBcs 3 11 MyHKTiB, KOXEH 3 SIKMX OLliHIO-
BaBcs Bif 0 1o 7 6aJtiB 3aJIeXKHO BiJl XapaKTepy CUMIITOMY,
oro HasSIBHOCTI YM BifCYyTHOCTI. SKII10 3arajibHa KiJbKiCTb
OayiB He mepeBulilyBasia 15, TO TOHYC BereTaTUBHOI CUC-
TeMU BBaXKaBCs HE TOPYIIEHUM, TPU 3arajibHill KiTbKOCTI
OaJiiB moHan 15 Bim3Hayvaiach BereTaTuBHA TUCQHYHKIIIS.

[ BU3HAUYEHHS XapaKTepy BereTaTUBHOIL AUChYHKIIIT
3 MepeBakKaHHSIM CUMITATUYHOTO ab0 MapacUuMMaTUYHOTO
BinminiB BUkopucroByBaiu BereratuBHuli inaekc (BI) Kep-
no: BI =(1— JI/4CC) x 100, ne /[ — piBeHb 1iaCTOJIIYHOIO
AT, YCC — yacToTa cepleBUX CKOPOYEHbD 3a | XBUIIUHY.

[lpu noBHili BereTaTMBHiN piBHOBa3i CEpPLEBO-CYINH-
Hoi cuctemu BI = 0. fkio koedilieHT OyB TO3UTUBHUIA,
116 BKa3yBajo Ha JOMiHYBaHHSI CUMITATUYHOTO BiIiiy,
KO MG poBe 3HaUeHHsI KoedilieHTa Oyo Bin’eMHe —
MapacuMITaTUYHOTO BiIiTy.

PiBeHb TpuBOXKXHOCTI oOLiHIOBaBCA 3a IIKaiol CITi-
Oeprepa (State-Trait Anxiety Inventory, STAI). ¥ pamkax
LIbOT'O TECTY iCHYE 2 CyOTEeCTH.

[lepiuii cydTecT — cTaH peaKTUBHOI TPUBOTHU (CUTY-
aTMBHOI TPUBOXKHOCTI). BiH 1a€e 3Mory OLliHUTY MOTOYHUM
CTaH TPUBOTY, BUMIPIOIOUM, SIK PECIIOHACHTU BiIuyBalOTh
cebe MpsIMO 3apa3, Bim3Hauyalouud CyO €KTUBHI BiTuyTTst
CTpaxy, HaIpyXeHHsI, HEPBO3HOCTi, HECIIOKOIO Ta 30y-
JIKEHHST BEreTaTUBHOI HEPBOBOT CUCTEMMU.

Hpyruit cyorecT — cTaH OCOOMCTICHOI TPUBOXHOCTI,
BiH OIIIHIOE BiIHOCHO CTaOibHi acIeKTH OCOOMCTOCTI,
1l CXWJIBHICTDH 10 3aHETOKOEHHS, OLIHIOE BiMUyTTs/CTaH
CIOKO0, BIIEBHEHOCTI Ta O€3IMeKH.

IIpu 3aranbHili iHTepIpeTalii OTpMMaHUX IMOKA3HUKIB
3a o0oma cy0TecTaMy BUKOPMCTOBYBAJIMCH TaKi Ipamaliil
piBHS TpUBOXHOCTI: 10 30 6ajniB — HM3bKa; 31—44 Ganu —
nomipHa; 45 i Gisbllle — BUCOKA.

CratuctTnyHa 00poOKa OTpUMaHUX JaHUX TPOBOAMIIACH
Ha KOMIT'IOTepi 3 BMKOPUCTAHHSIM TpOrpaM eJeKTPOH-
Hux tabnuup Excel i mporpamMu cTaTUCTMYHOI 0OpPOOKM
Statistica for Windows (¢ipma Statsoft, Bepcist 10.0).

3 orjsamy Ha HEBEJIMKi BUOIpKM BUKOPUCTOBYBAJIUCH
HerapaMeTpUyHi CTaTUCTUYHiI KpUTepii, 3HAUUMICTb pe-
3yJIbTATiB BU3Hauajacs 3a kputepiem dDimepa.

Pe3yAbTaTH TO OGrOBOPEHHS

Binomo, mio minxin mo po3ButKy Al, sK mpaBuio, €
MyJabTHdakTopHUM [6, 8, 23]. 3HWKEHHST PiBHS 3aXBOPIO-
BaHOCTi Ha Al mepenbavae BIPOBAIKEHHS B CYCIiIbCTBI
3MOPOBOTO CMOCOOY KUTTSI, CBOEYACHOI JiarHOCTMKM it
JlikyBaHHS A" 3a JOMOMOTO10 SIK MEIMKAMEHTO3HUX, TaK i
HeMeanKaMeHTO3HUX MeTomiB [4, 7, 10, 14].

Axrtyanmizaiisi mpobiematuku Al MoB’s3aHa TaKoOX
3i 3pOCTaHHSIM POJi i 3MiHOIO XapakTepy ICHUXOJOTiYHMX
YUHHUKIB, 110 IIOB’SI3YEThCS 3i CKIAAHICTIO CY4acHOTO
cycrinbHoro xutts [13, 17]. Ha mymKy OifabliocTi aBTo-
piB, 80—90 % wminnuBocti AT 3yMOBIEHO CMAIKOBOIO
JIETePMiHOBAHICTIO i (haKTOpaMu 30BHILITHBOTO CEPeIOBUIIIA
[19, 22]. Kpim 1iboro, Ha mokazHUKKU AT BIIMBaIOTh: KJliMa-
ToreorpacdivuHi, MeTeopoJIoTiuHi (akTopu, colliajibHi yMO-
B, TICUXOJIOTiYHI 0cO0MBOCTI ocobucTocTi oo [1, 2, 24].

AHaTi3yl0ud OTpMMaHi pe3yJIbTaTh OLIIHKK BeTeTaTUB-
HOI cdepu 3a ONMUTYBAIBHUKOM BeliHa, MM BCTaHOBWJIN,
110 B OCHOBHIl I'pyIli BereTaTBHA OUCQYHKIIiS CIIOCTe-
piranace y 16 piteii (76,2 %), y KOHTPOJIbHINA — y 5 AiTeit
(22,7 %). Nana pizHuts 6y:1a BiporinHoo (p < 0,05).

Haii6inbin yacTUM CHUMIITOMOM IOPYIIIEHHS BereTaTu-
KU, SIKWAI 3ycTpivyaBcs B YCiii BUOIpILi, BUSIBUBCSI CUMITTOM
TMOYEPBOHIHHS 00JIMYYSl TIPU XBUJIIOBaHHI. BiH OyB mo-
3UTUBHMI y 17 giteii, 1o ctanoswio 39,5 %. Ha npyromy
MiClli 32 YaCTOTOIO 3HAXOIMUJIMCh IBA CUMIITOMU: TiIBUIIIE-
Ha mTauBicTh — 16 miteit (37,2 %), BimuyTTs Xapy — 15
niteit (34,9 %). 14 nmiteii (32,5 %) cKapXWwInCch Ha MeBHi
MOPYIICHHSI CHY, 8 HiTelfi — Ha CTIMKWU TOJIOBHMII OiNlb.
Oxpim Toro, 13 miteit (30,2 %) Bin3Havyanu nepionuyHi Ha-
manu cepueouttsa. HasgBHiCTh JTaHOTO CUMIITOMY B JiTei 3
AT takox BinzHauyaau M.B. [lanienko i 3.P. Kouepra [2].

PizHuig B maHMX MoKa3HMKaX MiX MiTbMM 3 Pi3HHUX
IpyI HaBeAeHa B Tad. 1.

OTtxe, 3 11 cuMnTomiB, HasBHUX y 1IKami BeitHa, 3a 6
CUMNTOMaMU MaJI BipOTiIHY Pi3HUIIIO MiX TiTbMU 3 00-
CTEXEHUX TPy, 111e OJAVMH CUMIITOM TaKOX JOCUThb CYTTEBO

Tabnuys 1. MMposiBu BereratuBHoOi AUCcYHKLIT B AiTei 3 4OCAIgXYBaHUX rpyn

OcHoBHa rpyna (n = 21) KoHTponbHa rpyna (n = 22)
cumnTom p
A6c. % A6c. %
[ToYepBOHIHHA 06144 12%* 57,1 5 22,8 <0,05
MigBuWwEeHa NiITnBICTb 13* 62,0 3 13,6 <0,01
MopyweHHs cHy 11* 52,3 4 18,1 <0,05
[onoBHMM 6inb 6 28,6 2 9,0 > 0,05
Hanaau cepuebutts 11%* 52,3 2 9,0 <0,05
OHIMiHHS KiHLiBOK 3 14,3 2 9,0 > 0,05
MoYyepBOHIHHA KiHLIBOK 8 38,0 6 36,3 > 0,05
Big4yTTa yTpyaHEHHS NPY AUXaHHI 10 47,6 4 18,1 <0,05
MopyLeHHs GYHKLIT TpaBHOT0 TpaKTy 3 14,3 3 13.6 > 0,05
Hanaan HenpWUTOMHOCTI 2 9,5 1 4.5 > 0,05
3HWKEHHS NpaLe3aaTHOCTI 4 19,0 2 9,0 > 0,05

lMpumitka: * — BiporigHa pisHULUS BigHOCHO KOHTPOJIbHOT rpynu (p < 0,05).
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Pi3HUBCS, X0ua i 0e3 CTaTUCTUYHOI BiporigHocTi. CTOCOB-
HO iHIIIMX 5 CUMIITOMIB SIKOICh CYTTEBOI Pi3HUIII HAMU BU-
SIBJIEHO He OyJ10.

OkpeMo XOTiJiocsl 6 BUALIMTU HasiBHiCTb y 10 miTeit
(47,6 %) OCHOBHOI IpYIU BiI4yTTsI YTPYAHEHHS MPU M-
XaHHi (BimuyTTs1 Opaky TOBITpsI, TIPUCKOPEHE AUXaHHS).
ITpuyomy 1151 BiTMiHHICTb TeX OyJia BipOTiIHOO MOPiBHSIHO
3 IITbMU 3 KOHTPOJIbHOI TPYIIN.

3rimHo 3 JaHUMU Pi3HUX aBTOPIB [1—3], maHMit cUMIT-
TOM € OTHMM i3 MPOBITHUX CUMIITOMIB ITiIBUILEHOI TPU-
BOXHOCTI, @ TAKOXK € OMHUM 3 KOMITOHEHTIB IMaHiYHUX PO3-
JIafiB y AiTel, 110 MEePEeryKyeThCs 3 pe3yabTraTaMy HallloTo
JIOCJiIXKEHHSI CTOCOBHO PiBHSI TPMBOXHOCTI B aiTeit 3 Al

CepenHst cyma 6ajiB 3a 1ikajnoro BeiiHa B OCHOBHili
rpyni ctaHoBuia 15,2 + 0,3, y koHTposbHiii — 11,4 £ 0,1.
MakcumaiibHa KiJbKiCTb OaJliB B OCHOBHIH rpyTi CTAHOBU-
na 48,3 £ 0,1. Pisuuus 6yna BiporinHoto (p < 0,05). biabin
HAO0YHO L€ ToJaHo Ha puc. 1.

3 MeTOl0 BU3HAYEHHSI IOMiHYIOUOTO Bi/ITijly BereTaTuB-
HOI HEpBOBOI CUMCTEMHU B JTOCJIKyBaHUX JiTeil Oyno 00-
4MCIeHO 3HaUYeHH: iHmekcy Kepmo i 3icTaBiaeHo ioro 3Ha-
YeHHS 3 TOKa3HUKaMU OiTel KOHTPOJIbHOI Ipynu (Tabir. 2).

V niteii 3 KOHTPOJbHOI rpynu iHaekc Kepmo maB 3Ha-
YeHHsI, OJM3bKe M0 HyJs, 110 CBiIYMIIO IPO €YyTOHIiI0 Be-
reTaTUBHOI cucTeMu. Y MKOJsApiB 3 Al' 3HaUeHHS iHIeKCy
Kepno 6ys10 BiporinHO BUILMM, HiXX Y iTeil 3 KOHTPOJIbHOL
rpynu. OKpiM Toro, y AiTeil 3 apTepialibHOO TiMepTeH3iE0
criocTepirajach BUpaxkeHa CUMITAaTUKOTOHIsI, 1110 30ira€Th-
cs1 3 nauumu 1. Lrorm [1].
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PucyHok 1. CepepaHs kinbkicTb 6aiB 3a LUKaIo0
BeriHa y giTen 3 gocnimxyBaHux rpyn

Ol11liHI0I0UM piBeHb TPUBOXKHOCTI, BCTAHOBUJIU, 1110 CE-
peaHE 3HAYEHHSI PeaKTUBHOI TPUBOXKHOCTI B JiTeil OCHO-
BHOI Ipyn# 3a mkaot Crindeprepa craHoBuo 37,3 6ana,
1110 BKa3yBaJlo Ha MOMipHUIi piBeHb TpuBOXHOCTI. Cepel-
HE 3HAUEHHSI peaKTHBHOI TPUBOXHOCTI B JiTel KOHTPOJIb-
HOI rpynu 0yJ10 HU3bKUM (26,6 Gaa).

[Noni6Ha kapTrHa criocTepiranacs i pu OLHII PiBHS
ocobucricHoi TpuBoxHOCTi. CepenHe 3HAUYEHHS HAHOTO
IMOKA3HMKA B JiTeil OCHOBHOI IpyIi CTAaHOBMJIO 42,6 Oana,
110 (paKTUIHO BKa3yBaJIo Ha ITiABUIIEHHS 3arajbHOTO PiB-
Hs1 TpUBOKHOCTI. OKpiM TOrO, y 4 (19 %) niteit piBeHb 0CO-
OMCTICHOI TPMBOXKHOCTI OyB BuIlle 3a 44 Oaiu. Y KOHTPOJIb-
Hili TpyTIi cepeHiil piBeHb OCOOUCTICHOI TPUBOXKHOCTI OYB
HU3bKUM i craHoBuB 28,7 6aia (p < 0,005).

JIs1 po3yMiHHSI B3a€EMO3B’I3KiB MiXK OTPUMaHUMMU I10-
Ka3HUKaMU HaMu OYJIO TTPOBEICHO KOPEISITUBHUI aHaJIi3.
bys0 BCTaHOBJIEHO, 11O PiBEHb CUCTOJIYHOrO apTepiaib-
HOTO THCKY KOpEJIIoBaB 3 piBHEM peakTuBHOI (r = 0,53;
p < 0,05) ta ocobucricHoi TpuBoxHOCTIi (r = 0,72;
p < 0,001). Cnix 3ayBaxkuTH, 110 3B’S1I30K MixX OCOOMCTIC-
HOIO TPMBOXKHICTIO i piBHEM CHCTOJIIYHOIO apTepialbHOTO
TUCKY OYB CHJIBHUM i MaB BUCOKY BipOTiIHICTb.

OkpiM TOro, Oy/10 BCTAaHOBIIEHO, 1110 iHAeKC Kepmo ko-
pemoBas i3 cuctoaiyHuM (r = 0,42; p < 0,05) i giacTomiyHUM
(r=0,49; p < 0,05) aprepianibHuM THCKOM. PiBeHb Berera-
TUBHOT AMCOYHKIIIT 3a 111Ka1010 BeitHa MaB CUIbHUI 3B’ 130K
3 piBHEM ocobucTicHOi TpuBoXHOCTI (r=0,84; p < 0,001) i
CUCTONIYHUM apTepiaabHUM TUCKOM (r = 0,64; p < 0,01).

OtpuMaHi pe3ysibTaTH BKa3yBaJu Ha TICHUII B3aEMO-
3B’130K MiX piBHEM apTepiaJlbHOTO THCKY, BEreTaTMBHOIO
IUCGYHKIIEI Ta piBHEM OCOOMCTICHOI TPUBOXHOCTI. 3po-
3yMiJIO, IO MOpYIIeHHsS (hyHKIIii BereTaTUBHOI HEPBOBOI
CUCTeMHU B TUTSIYOMY Billi € OHI€I0 3 OCHOBHMX JIAHOK T1a-
TOTreHe3y apTepiajibHOI TinepTeHs3ii, 110 i1 00YMOBIIIOE CHIIb-
HUI KOpeJSILiiHNI 3B’ I30K. 3 iHIIIOro OOKY, OCTaHHIM Ya-
COM BCE€ YacTillle MiTHIMAEThCSl MUTAHHSI PO MOLIBHICTh
i aKTyaJIbHICTb JiarHO3y BereTaTUBHOI NTMCHYHKIIiI, ajke B
aMepMKaAHCHKil i eBpOIeChbKil TiTepaTypi aKIIeHT pOOUTh-
csl Ha TICUXiuHill ckiamoBiii. Hame gocimimkeHHsT BKa3aio
Ha JIy>ke CWJIbHMI 3B’SI30K MixX piBHEM TPMBOXHOCTI i1 Be-
reTaTUBHUMU PO3JIaiaMu, 1110, MOXJIUBO, MiATBEP/IKY€E B3a-
€MO3AJICXKHICTh LIUX CUHIPOMIB. AKTYaJIbHUM 3QJIUIIAETh-
¢S TIMTaHHS, 1O 3 HUX € TIEPBUHHUM, OCOOJIMBO B aCTEeKTi
¢dopmyBaHHS i PO3BUTKY apTepiajibHOI TillepTeH3ii.

BucHoBKMU

1. V miteit 3 aprepiaJlbHOIO TillepPTEH3I€I0 BipOTiTHO
YacTillle CIIOCTePIraeThcsl BereTaTUBHA IUC(YHKIIIS 3 Te-
peBaxkaHHSIM CMMMATUMKOTOHII, 110 CBiTYUTH PO TJIHOO-
KW MATOTeHETUYHUIA 3B’SI30K MiX IiIBUILICHHSIM PiBHS
apTepiaJbHOI0 TUCKY Ta MOPYIIEHHSIMU (PYHKIIii aBTOHOM-
Hoi HepBoBoi cucteMu (r=0,64; p < 0,01).

Tabnuuys 2. 3Ha4eHHs iHaekcy Kepao B giteri 3 o6CcTexeHux rpyn

Inpekc Kepgo

lpyna piten
Mz m Min Max
KoHTposibHa rpyna (n = 22) 0,3+1,6 -12,3 14,8
OcHoBHa rpyna (n = 21) 19,6 +2,4* 8,9 53,1

Mpumitka: * — BiporigHa pi3HnUs BigHOCHO KOHTPO1bHOT rpynu (p < 0,05).
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2.V niteit 3 apTepiaJibHOIO TiMEPTEeH3I€I0 BipOTiMHO BU-
LM piBeHb OCOOMCTICHOI TPMBOXKHOCTI ITOPiBHSIHO 3 TITbMU
3 HOPMaJIbHUM apTepialbHUM THUCKOM (42,6 Gana TpoTH
28,7 6ana; p < 0,005), 1110 000B’I3KOBO MOTPIOHO BpaxoBy-
BaTU NpH JIiKyBaHHi i mpodifakTuili [aHoi XBOpoOU.

3. BereraruBHa AMCGhYHKIIIST KOPEIOE 3 IMiABUIIIECHUM
piBHeM ocobucTicHoi TpuBoxHOCTI (r = 0,84; p < 0,001),
110 MOXE CBIIUUTHU TIPO CUJIbHY B3a€EMO3AJIEXKHICTh LIMX
CUHIIPOMIB i KJIFOYOBY POJIb iX TTOETHAHHS Y (hDOpMyBaHHI
MEePBUHHOI apTepiaJIbHOI TilepTeH3ii B IIKOJISPIB.

KonduikT inTepeciB. ABTopu 3asiB/ISIIOTH PO BiACYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHO1 (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIPpY IMiATOTOBLIi JaHOI CTaTTi.
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Peculiarities of autonomic regulation and anxiety level
in schoolchildren with primary hypertension

Abstract. Background. An imbalance of the autonomic nervous
system, or a syndrome of autonomic dysfunction, is a pathological
condition characterized by a violation of the autonomic regulation
of the functions of internal organs, blood vessels, and metabolic
processes. This is a polymorphic pathology in which various organs
and systems in children suffer, but the dominant role in the clinical
picture is given to the cardiovascular disorders that is manifested by
an increase of blood pressure. The purpose of the study: to assess
the state of the autonomic nervous system and the level of anxiety
in children with primary hypertension. Materials and methods.
Forty-three children of high school age were examined. The main
group included 21 children with a confirmed diagnosis of primary
hypertension, and the control group — 22 children with a normal
blood pressure level. The state of the autonomic nervous system was
assessed using the Wayne A.M. questionnaire. The level of anxi-
ety was evaluated according to the State-Trait Anxiety Inventory

(STAI). Results. Evaluation of the level of anxiety revealed that the
average level of reactive anxiety in children of the main group on
the STAI was 37.3 points, which indicated a moderate level, while
in the children of the control group it was low (26.6 points). The
average level of personal anxiety in children of the main group
was 42.6 points, which actually indicated an increase in the gen-
eral level of anxiety, in the control group this indicator was low and
amounted to 28.7 points (p < 0.005). Conclusions. In children
with hypertension, autonomic dysfunction with a predominance of
sympathicotonia is more likely to be observed, which indicates a
deep pathogenetic connection between an increase in blood pres-
sure and disorders of the autonomic nervous system. Children with
hypertension probably have a higher level of personal anxiety com-
pared to those with normal blood pressure, which must be taken
into account in the treatment and prevention of this disease.
Keywords: children; autonomic dysfunction; level of anxiety
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TAY «IHCTUTYT OXOPOHM 3A0POB S AiTeV TA rianiTkie HAMH YkpaiHu», m. XapkiB, YkpaiHa
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KOMOpPGIAHICTb Y AiTen i3 peBMATUYHUMU
30XBOPIOBAHHSIMMU: OTASIA AiTepatypu
Ta 10-pivHNN AOCBIA BAOCHMUX AOCAIAXEHb

Pesiome. Axmyaavnicmo. 3menwenns 6iky debromy pesmamuunux 3axeopiosans y dimeii, 36inblieHHs 3a2anbHOi
mpueanocmi Xxopoou, po3eUmoK Cmitikux QYHKYIOHANbHUX A OPeAHIYHUX NOPYUIeHb 0PeAHié Ma CUCIEM BUSHAYAIOMb
HeoOXiOHicmb 8UGHeHHs KOMOPOIOHUX cmaHie yice @ OUMAYOMY 6iui 0451 onmumizayii ix diaeHocmuKy ma Komniexcy
mepanii. Mema 00cAi0MCeHH: GUGHEHHS HACMOMU MA OCHOBHUX 3AKOHOMIPHOCMEN (YOPMYSAHHS | NOOAAbULO20 NPO-
2pecy8aHHus KOMOpOiOHUX cmarie y dimell i3 peeMaAMUYHUMU 3aX80PHOBAHHAMU (3 BEHINbHUM I0iONAMUUMHUM apmpu-
mom (FOIA) ma cucmemnum uepsonum éosuaxom (C4B)). Mamepiaau ma memoou. IIposedero anasimuunuii 021510
AimepamypHux 0xcepen 3 RNUMAHb NOWUPEHOCMI ma diaeHOCMUKY KOMOPOIOHUX YpadiceHb y 00pOCAUX i3 Pe8MaAmUMHUMU
3axeoprosanuamu ma y dimeil; 30ilicheHo dunamiune cnocmepedxcenns 250 dimeil éikom 3— 18 pokis, xeéopux na FOIA,
ma 67 dimeii i3 CYUB i3 roeeninvhum debromom w000 HaseHocmi KOMOpOIOHUX cmanie 3 6OKY cepye6o-cyOUuHHOI cuc-
memu, HUpPOK, /1e2eHb, o4ell, KICMK080I MKAHUHU, nOpyuleHs AinidHo2o cnekmpa Kposi. Pezyasmamu. Bcmarosneno
uacmomy i xapakmep opmyeanus Komopoionoi namonoeii y dimeii iz FOIA ma CYB. 36epeicenns akmusrocmi npo-
yecy € 20106HUM PAKMOPOM NPOPECYBAHHS KOMOPOIOHOT namoaoeii i oopmyeaHHs He0OOPOMHUX NOUWKOOICEHb 0PeaHiE
i cucmem 3 po3gUMKOM ix HeOOCMAaMHOCMI Ma NOPYUleHb NOKA3HUKIE sikocmi scumms nayienmie. Bucnoexu. Ha nio-
cmaei HagedeHux mMamepianié iCHye MoNCAUBICMb PO3POOKU NPoepam 3anodieanHs GOPMYSaHHIO Ma NPoSPecyBaHHio
Heo0OPOMHUX NOUWKOONCEHb CUCMEM | OP2aHis, W0 GUHUKAIOMb 34 HAA8HOCMI KOMOpOIOHUX cmaHrie y dimeli i3 P3, ma
ix egpekmueHoi couianizauyii.

KimiouoBi cjioBa: xomop6ionicmos; 0imu; peemamuuni 3ax60p1o6anus; 106eHinbHuil idionamuvHuil apmpum; cucmem-

HUTl YepeOHULL BOBHAK

Bctyn

OcTaHHE JecaTUpivusi 03HaMEHOBAaHO 3HAYHOIO 3alli-
KaBJICHICTIO IMpobseMaMy KOMOPOiTHOCTI B Pi3HUX IIPO-
deciiiHMX acoliallisX Ta HAayKOBUX CIIJIBHOTAX MEINIHOI
rany3i. Ha cboromHi HamiuyeTbCcsl BxKe IMOHAI MiJIbiioHa
nyOJiKkaliii, 110 MPUCBAYEHI MUTAHHSIM KOMOPOiTHOCTI
(cepen Hux kupuiuiero — 200 Tuc., JJATUHULEIO — T10-
Haza 800 Tuc.) [1, 2]. Lle mOsICHIOETbCS TUM, 1110 AeTalbHE
BUBYEHHSI OKPEMUX HO30JOriyHUX (opM Ta ix AediHi-
il CIpuUsIo po3poOlli Ta BMIPOBAIKEHHIO MPOTOKOJIB i
CTaHIAPTIB JIIKYBaHHSI Maiike IS KOXHOI OKpeMoi HO-

3osoriuHoi popmu. [1o3a MexxaMu 10Ka30BOi MEIULIMHA
3TMIITUJIMCH TTPOOJIeMU OTHOYACHOTO MOEAHAHHS PiI3HUX
XBOpOO B OIHI€EI JTIONMHU, 30KpeMa HasIBHICTh AEKIJIBKOX
XPOHIUHMX 3aXBOPIOBaHb, ITOB’SI3aHUX MiX CO0OI0 €du-
HUM NAaTOTeHe30M a00 €IMHOIO €TiOJIOri€o, IepcoHidi-
Kallisi HalaHHS IM MEIUYHOI IOTMIOMOTHU 3 ONTUMI3alli€lo
KoMIUIeKCy Tepartii. [lepcoHidikalliss Me1u4HO1 JOIIOMO-
ru nependayae BUBYEHHST Y KOXHOIO XBOPOTO KJiHIYHOI
KapTUHM OCHOBHOTO 3aXBOPIOBAaHHS, CYMYTHIiX Ta mepe-
HECEHMX paHillle XBOPOO, MOXJIMBMUX iX YCKJIaAHEHb Ta
nmobivyHuX eeKTiB Teparlii, BCeOiYHY KOMIUJIEKCHY OLIIHKY
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Ta po3poOKy pallioHaJILHOTO KOMILIEKCY Teparllii Ta pea-
oimitauii [2].

Ha cporoaHi BM3HA4Ye€HO [eKiabKa 3arajabHOOi0JO0-
riyHux miaatrGopM IJisl pO3BUTKY KOMOPOIMHUX CTaHiB, a
caMme: CHCTeMHE aBTOIMYHHE 3allajleHHs; MeTaOOJiYHUM
CUHAPOM; CUCTEMHIi MOpPYIIEHHSI CEYOBOi KUCJIOTHU (Tire-
pYpUKeMisi); epCUCTEHLIisl BipyCiB; OKCUIATUBHUIA CTpeC;
MUCTUIA3is CIIOJYYHOI TKAHWHM; XPOHIYHUIA OiJlb.

s peBmMaTuuHUX 3axBopioBaHb (P3) mardopmoro
KOMOPOITHOCTI € CHCTeMHE aBTOIMyHHe 3amajieHHs [3].
Cepen OCHOBHMX MeEXaHi3MiB Ta MeHiaTOPiB CHCTEMHO-
ro 3amajeHHs IMPU LUX 3aXBOPIOBAHHSIX €: OLIKU rOCTpOl
(dasu (C-peaktuBHUii 60K, BidpuHOreH); nediunut Go-
JI€EBOI KHUCJIOTH, BiTaMiHy B, Ta OKpeMux mNomyJswiii
T-xJiTUH; rinepnpoayKIilis aBTOAHTUTII (aHTUTINA 10 1U-
KJIIYHOTO IUTPYJIiHOBOrO MENTUAY, peBMaTOinHUi dak-
Top, aHTu-oXLDL (anti-oxidized low density lipoprotein),
aHTudOChOIMIAHI aHTUTIIA TOIIO) Ta LIMTOKIHIB (hakTop
HEKPO3y MyXJIMHU O, iHTepJIeKiH-6; XeMOKiHU, aHTOMO-
TeHHi (haKTOpH POCTY); aKTUBHICTh (hepMEHTIB AeTpanalrii
CTOJIYYHOTKAHUHHOTO MAaTpUKCy (METaJoNnpoTeiHas3n);
MOJIEKYJISIpHA €KCIIPECisl, 110 MiABUIINYE KIITUHHY aAre3ilo;
TiIeproMoLuCcTeiHEMisT; MOPYIIEHHS allONITO3Y TOIIIO.

Peanizanis iMmyHo3amajbHMX peakiiiii Ha OpraHu i cuc-
TeMU 3[iMCHIOETHCS Yepe3 CUCTEMHE YpaxkeHHs €HI0Telit0
cynuH [31, 32]. 3a paxyHOK CUCTEMHOTO YpaXKeHHS eHJI0-
TEeJIi10 CyIWH BiIOYBAETHCS PO3BUTOK HE TUJIBKU KITIHIYHUX
MPOSIBiB OCHOBHOTO MpOLIeCy, ajie il (hopMyBaHHS YpakeHb
CTPYKTYP KMUTTEBO BaXKJIMBUX OPraHiB i cucteM (Kapaiomi-
OLIMTH, TENaTOLUUTH, HEWPOHU, HEDPOHU TOIIO), PO3BU-
TOK (piOpo3HUX MpolieciB i3 hOpMyBaHHSIM HEJTOCTATHOCTI
OpraHiB (ceplLeBO-CyIMHHOI i OPOHXOJIETEHEBOI CUCTEM,
HUPOK, IEYiHKM TOII0), MeTaOOIiYHUX ITOPYIIeHb, 30Kpe-
Ma B JIIIiZHOMY CHEKTpPi KPOBi, BYTJIEBOTHOMY i B CUCTEMi
reMocTasy. Yce 1ie BIUIMBA€E Ha IepeOdir OCHOBHOIO 3aXBO-
PIOBaHHSI, MOTIpIIYE BiIMOBIAb HA Tepallilo, 3HIKYE SIKiCTb
JKUTTS Malli€HTIB, YCKJIaIHIOE IPOTHO3 [4].

V niteit 3 P3 Takox BinOyBarOThCS 11i MPOLIECH, alie JIJIsT
HMX XapaKTePHO: 3HWXXEHHS BiKy A€OIOTY 3aXBOPIOBAHHS,
301JIbIIIEHHST 3arajlbHOI TPUBAJIOCTI XBOpPOOM, iHBaIignU3a-
Lis1 B IUTSIYOMY Billi BHACIIOK CTIMKUX (PYHKITIOHATbHUX
Ta OpPraHiYHUX MOPYIICHb, 3HXKEHHS TTOKa3HUKIB SIKOCTI
KUTTs. Lle minTBepaKye akTyasbHICTh BUBYEHHSI KOMOP-
THOCTHKH, KOMIUIEKCY 3aCO0iB JIIKyBaHHS Ta 3aIl00iraHHsI
MPOrpecyBaHHIO.

MeTo10 10BroTpMBaIOrO IOCIIIKEHHS, SIKE ITPOBe/Ie-
HO Ha 0a3i Bimmiay peBMaTojIorii Ta KOMOPOIZHMX CTaHiB
Y 103111 HAMH», ctano BMBYEHHSI YaCTOTH, OCHO-
BHMX 3aKOHOMipHOCTel (popMyBaHHS i MOJAIBIIOTO MPO-
rpecyBaHHsI KOMOPOIAHUX CTaHiB y JiTeii i3 peBMaTUYHU-
MU 3aXBOPIOBAHHSIMU, y TIEPIILYy Yepry — i3 IOBEHUIbHUM
inionatuyHum aptputom (KOIA) Ta cucteMHUM 4YepBOHUM
BoBuakoM (CYB).

MarepiaAm Ta meToamn

JIJ1s1 MOCSATHEHHS TTOCTaBJIEHOI METH TTPOBEIEHO JIMHA-
MiuHe crioctepexeHHs 250 miteii Bikom 3—18 pokiB, XBo-
pux Ha FOIA, 3 moJii- Ta o1iroapTUKY/ISIpHUMU BapiaHTaMu1
i yBeir-acouiiioBanuM aptputoM (YIOIA), cepents TpuBa-

JIICTB SIKOTO cTaHOBMIIA 58,52 + 2,27 Mmicaug, ta 67 aireii i3
CYB i3 10BeHiIbHUM Je0I0TOM, TPUBAIICTh SIKOTO CTAHO-
Buiaa 58,52 £ 2,27 micsuis.

HociakeHHs TpoBeAeHE i3 ypaXyBaHHSIM OCHOBHUX T10-
JIOXEHb i BIIMIOBIAHO 10 €TUYHUX Ta MOPAJbHO-IPABOBUX
BUMOT €Bporeiicbkoi KouBeHilii (Ctpacoypr, 18.03.1986 p.),
Craryty YKpaiHcbhKoi acouianii 3 6ioetuku ta Hopm [1/13
(1992 p.), BinnosigHo 1o Bumor ta Hopm LITPTT C83 (2002 p.),
tumnosoro [TonoxenHs 3 mutanb etk MO3 Yipainu No 281
Bim 01.11.2000 p., mpuHummiB [enbCciHCHKOI neKIapallii mpaB
monuau, KonseHuii Pagu €Bpornu mpo npasa II0IUHY i 6io-
MEIULIMHY. ¥YCi Mali€eHTH, 1110 YBIMAIILIN 10 AOCTiIKeHHS, Ha-
JIaJTi IMCbMOBY 3rO/ly Ha y4acTh Y HbOMY.

JIJ1s1 BCTAaHOBJIEHHSI AiarHO3y KepyBaiucs MixHapo-
Ho KJjacudikalliero XxBopobd X meperisay, MpoToKoJIaMu
JIarHOCTUKHU Ta JIIKYyBaHHSI KapAiOpeBMaTOJIOTIYHUX XBO-
po6 y miteit (Hakaz MO3 Ne 362 Big 2005 poky), a TaKoxK
YHi(piKOBaHUM KIIIHIYHUM TPOTOKOJIOM MEIMYHOI JO0TO-
MOTH JiTSIM, XBOPUM Ha 0BeHiTbHUI apTpuT, No 832 Bin 22
KoBTHs 2012 poky, kiacudikanitnumu kputepissmu ACR/
EULAR (2010). Kninigauit BapiaHT I0B€HiJIbHOT'O apTPUTY
BcTaHOBmMoOBaBcs 3a kinacugikamieo ILAR (The Institute
for Laboratory Animal Research), 3a sikoio BUOISIOTH 7
pizHux BapiaHTiB FOPA B mutuncTtBi (Edmonton, 2001).
[liarHO3 CHCTEMHOr0 YEpBOHOIO BOBYAKA BCTAHOBJIEHO
BinmoBinHo 1o kinacudikauiinux kpirepiis SLICC (2012),
a Takox kinacudikaniinux kputepiiB EULAR/ASR 2019
(European League Against Rheumatism/American College
of Rheumatology Classification Criteria for Systemic Lupus
Erythematosus). JluzaiiH mOCHimXeHHS BKJIIOYaB aHamli3
OTPUMaHMX PE3YJIbTaTiB 00CTEKEHHSI OpraHiB Ta CUCTEM Y
XBOPMX 3JIE3KHO Bill BapiaHTa 3aXBOPIOBaHHSI, CTaTi Ta BiKy
Mali€eHTiB, BiKy me6ioty (mo 3 pokis; 3—5; 6—10; 11-14;
15—18 poxkiB), TpuBamocTi 3axBoproBaHHs (mo 12; Bim 13
110 24; 25—36; 6iablie HixX 37 Mics1iB), aKTUBHOCTI XBOPO-
6u 3rimHo 3i mkanow JADAS-27 ta SLEDAI (HeakTuBHa;
HU3bKa; CepelHsI; BUCOKA aKTUBHICTD).

HasBHicTb KOMOpPOiZHMX CTaHiB BU3Hayajgach 3 OOKY
cepueBo-cynuHHOI cuctemu (CCC), HUPOK, JiereHb, KiCT-
KOBO1 TKAaHWHH.

HocnmimkenHs dyHkuioHanbHoro crany CCC BKiTio-
4yajo BM3HAYEHHSI YacTOTU CepLEBUX CKOPOYEHb, ap-
TepiaJIbHOTO THCKY, ITOKA3HUKIB eJeKTpoKapmiorpadii.
MopdosoriuyHi mapaMeTpy cepliss BUBYAIUCH HUISIXOM
VABTPa3ByKOBOTO MTOMIUIEPIBCHKOTO TOCIIMIKEHHS Ceplist
(ExoKI, monmiep-ExoKI') 3 BukoprucraHHsIM HOpMaTHB-
HUX JaHMX OiTeid XapkiBcbkoro periony (Pax JI.I. (Xap-
KiB, 2012)). JocmimkeHHs (PyHKLii HUPOK IPOBOIMIOCH
Ha TiACTaBi JabopaTOPHUX MOKA3HUKIB (3araJibHUIA aHai3
ceui, aHani3 ceui 3a C.C. 3UMHULIKAM, OiOXiMiUHi ITOKa3-
HUMKM — PiBE€Hb KpeaTUMHiHYy CUPOBATKU KPOBi) Ta BHU3HAa-
YEHHS IIBUAKOCTI KIIYOOUuKoBOI (inbrpaitii. CtaH JiereHb
OIIIHIOBABCS Ha MiACTaBi KJIiHIYHOTO OOCTEXEHHS, PEHT-
TeHOJIOTIYHOTO JOCIIKEeHHS Ta IIPOBeIeHHS cIiporpadii.
BuBueHHSI cTaHy KiCTKOBOI TKAHWMHU TPOBOIMIOCH METO-
IIOM JIBOXEHEPreTMYHOI PEeHTreHiBChKOi abcopOmioMeTpii
Ha KicTkoBomy aeHcutoMeTpi Explorer QD W (Hologic) y
naboparopii MmopdoJtorii cnonyaHoi TKaHuHu Y «IHCcTH-
TYT IaTOJIOTii XpeOTa Ta cyriobiB iMeHi mpod. M.I. Cuten-
ka HAMH VYkpainu».
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BuzHauanuce Takoxk ITOKa3HUKU JIMiAHOIO CIEeKTpa
KpOBi (piBeHb 3arajbHOTO XOJECTEPUHY, TPULIiLIEPUIIB,
JIIMOMNPOTEiHIiB BUCOKOI IIUJIBHOCTI, JIMOMPOTEiHiB HU3b-
KOl Ta Jqyke HU3bKOI IIIBHOCTI, KoedillieHTa aTeporeH-
HOCTi) Ta KOMITOHEHTIB CUCTeMU 3ropTaHHs KpOBi (piBeHb
GibpuHOTreHy, MixKHapOJIHOTO HOpPMali3alliifHOro BiTHO-
ILIEHHsI, TPOTPOMOIHOBOIO iHAEKCY, TPOMOIHOBOrO Yacy,
D-numepa.

CratucTuHa oOpoOKa Martepialy IIpOBeIeHa 3 BHU-
KOPUCTaHHSM ITakeTa mpukiaagHux mporpam (MS Excel,
SPSS). Jlnsg Bu3HAYeHHST BipOTiTHOCTI BiAMiHHOCTEM MO-
Ka3HUKIB BUKOPHUCTOBYBAJIUCH MapaMeTpUIHi (t-KpUTepiit
CrbloneHTa (p), KyToBoro repetBopeHHs Diiepa) it Hemna-
pameTpuyHi kputepii (Binkokcona, ManHa — YitHi). Kpu-
TUYHUI PiBEHb 3HAYMMOCTI /IS MEPEBIPKU CTATUCTUYHUX
rinoTe3 nNpu MOPiBHSIHHI rpyn npuitMascs piBHUM 0,05.

Pe3yAbTaOTM T OGrOBOPEHHS

AHaJi3z rpo6jieM KOMOPOiTHOCTI y MallieHTIB 3 peBMa-
TUYHUMM 3aXBOPIOBAHHSAMU Ta pe3yJIbTaTH Maiixke necs-
TUPIYHOTO BJIACHOTO JOCBiIy BUBYCHHS IIi€l IIPOOIEMH Y
JTEN TO3BOJIVIIM IUTU NEKiIbKOX BUCHOBKIB i BUBHAUUTH
OCHOBHI HaIIpSIMKM peaJli3allil 3aX0/iB LIOA0 3aIl00iraHHsI
(GopMyBaHHIO Ta MPOrpPeCcyBaHHIO KOMOPOIAHUX CTaHIiB y
11i€i KaTeropii XBOpUX.

AKX BiZoMoO, ypaxKeHHsI CepleBO-CYAMHHOI CUCTeMU Y
nopociux i3 P3 — 1e mepin 3a Bce pO3BUTOK XPOHIUHOT
CepLeBOi HEJOCTATHOCTI Ta aTEPOCKIEPOTUYHUX YPaKEHb
KOPOHAapHUX CYIWH i3 pO3BUTKOM iH(MapKTy Miokapna,
XPOHIYHOI ilIeMiuHOT XBOpoOU cepls abo imeMivHMX
MposiBiB 3 00Ky nepudepuuHux cyauH [4, 5]. V 3B’a3Ky
3 MM pO3po0JIeHO peKOMeHAallii 3 mpodilaKTUKK Kap-
MiOBACKYJISIPHOTO PU3UKY Y XBOPUX i3 pEBMATOITHUM ap-
TputoMm [18].

VpaxkeHHsI KOpOHAPHUX CYAUH Ta iHIII IIPOSBU aTepPo-
cKkJieposy nipu P3 y miTeit BUSBIISIIOTHCSI HEUACTO i, SIK IIpa-
BUJIO, CYIIPOBOJIXKYIOTHCS 0€3CUMIITOMHMM I1epedirom, aie
npobjieMa pO3BUTKY PAaHHbOIO aTEPOCKIEPO3y Ta MeTabo-
JIIYHUX aTePOCKJIEPOTUYHUX MOPYIIEHb iCHY€E, BOHA aKTy-
aJlbHA TAKOX JUIST TiTeH i MiUTiTKiB.

Tak, Hamu ycTaHOBJIeHO, o Yy aiteit i3 FOIA B 20,0 %
BUIIAJIKIB PEECTPYIOTHCSI aTEPOreHHI MOPYILIeHHS B JIiMi/-
HOMY crieKTpi KpoBi. HaiiBuii rmoxkasHuku xoedimieHTa
aTepOTeHHOCTI BCTAHOBJICHO Y iTei i3 MOoTiapTUKYJISIPHUM
i yBeiT-acouiitoBannM Bapiantamu FOIA Ta HasIBHICTIO ce-
poro3utuBHOCTi (3a AHA ta PO) [16, 17].

V piteit i3 cUCTeMHMM YE€pPBOHMM BOBYAKOM 3HAYHO
yacriie (GopMyIOTbCS aTepOreHHi MMCINONpoTeiHeMil
BXXE Ha TepIIMX eranax 3axBopioBaHHs (B 51,0 %), mio
MPOrpecyioTh MpH 30epeXeHHi aKTUBHOCTI Tpoiiecy [16,
17, 25]. BukopucrtaHHs MmyJibCc-Teparii s YCYHEHHS aK-
TUBHOCTI Mpoliecy € e(EeKTUBHUM €JIEeMEHTOM Teparil
110710 3arobiraHHst (GOPMYBAHHIO i MPOrPeCcyBaHHIO JUC-
Jlinonporeinemiit y mireii i3 CUB.

Kpim Toro, y aiteit i3 P3 (CUB ta FOIA) noctymnoso,
Mpu 30ibIIEHHI TPUBAJIOCTI TMPOLECY, 3HUXYIOThCS T10-
Ka3HUKM YIapHOIO Ta XBUJIMHHOTO 00’€MIB KpOBi, 30i1b-
LIYIOThCsl po3Mipu JiBoro nepeacepas (2,27 + 0,09 cM Ta
2,02 £ 0,09 cMm; p < 0,05) Ta KiHLIEBO-IiaCTOJIYHUI PO3-
Mip JiBoro 1utyHouka (3,86 £ 0,14 cM 1a 3,74 £ 0,13 cMm;

p <0,05), o cBimuuTh Mpo MopdodyHKIIiIOHAILHY TIepe-
OynoBy ceplus Ta ¢opMyBaHHS AMCHYHKILT MioKapaa, siK
CHUCTOJIIYHOI, TaK i 1iaCTOJIIYHOI, 1110 3HAYHO BIUIMBAE Ha iX
aJanTUBHI MOXJIMBOCTI [18].

Yacrora ypaxkeHb HepBOBOi cucteMu npu P3 KosuBa-
etbest Bin 40 1o 70 % i HaBiTh Oiblle, SIKIIIO YpaXOByBaTH
TCUXiYHI CHHIPOMU Ta TOJOBHMI Oinb [5, 14, 19, 24].

HespoJtoriuHi cuHApOMM BKJIIOUEHO B Kjacudikariii-
Hi KpUTepii oKpeMux Ho3oJorivHuX opm P3 (BackyimiTiB,
CYB Ta iHmmx) y miteii, i Taki moeIHaHHS KJIiHIYHUX TIPO-
SIBiB TTOTPeOYIOTH iX A epeHIIiaJbHOI 1iarHOCTUKM i TTpr-
3HAYEHHS aIEKBAaTHOTO JIIKyBaHHS OITHOYACHO PEBMAaTOJIO-
roM i HeBpoJiorom [21].

Y xBopux i3 P3 yacTo BUSIBIISIIOTBCS TPUBOXKHI i erpe-
CUBHi cTaHM, SIKi 00’€IHaHi B €NUHUN TPUBOXHO-JAENpeE-
cuHuit cniektp posnaniB (PTIC). PTAC y naiieHTiB i3
XPOHIYHUMU COMATUYHMMHU 3aXBOPIOBAHHSIMU PEECTPY-
I0TbCSl B 4—5 pasiB yacTillle, HiX y 3arajibHiil MOIyJIsiii,
a cepell XBOPHUX i3 peBMAaTUYHMMM 3aXBOPIOBAHHSIMU — B
7—15 pasiB vacrime [19, 24].

BinmoBimHO 10 cydyacHUX ysSIBJIEHb JETIPecis y mamieH-
TiB i3 P3 Oinbliie He po3rIsImaeThCs JUIIE SIK iX HACTIIOK,
a € CAaMOCTIMHUM PO3J1aJIoM, 1110 PO3BUBAETHCS Mapaseiib-
Ho i3 P3 i mae moaiOHi 3 HUM MPOBOKYIOUi (pakTOpHU i ma-
TOreHeTUYHi MeXaHi3MM, TOOTO € KOMOPOIZHMUM CTaHOM
[19, 57].

[Tpy peBMaTUYHUX 3aXBOPIOBAHHSIX IOCUTh YaCTO BijI-
OyBaeTbcs (POPMYBaHHS KOMOPOiIHUX ypaxkeHb HUPOK. 1X
yacToTa KOJMBAETHCS Y MexXax Bin 57 mo 84,7 % nipu pes-
MaroigHomy aptputi (PA), a y xBopux Ha CUB nocsirae
98—100 %. 1o TOro X y YaCTMHU 3 HUX BilIOYBA€ETHCST PO3-
BUTOK XPOHIYHOI XBOPOOM HMUPOK 3i 3HMKEHHSIM IIIBUIKO-
cTi kiry6oukoBoi dinbrparii (IHK® < 60 mu/x8/1,73 M?),
TOOTO XPOHIYHOI HUPKOBOI HETOCTATHOCTI [42].

YV pO3BUTKY XpOHIYHOIO 3aXBOPIOBAHHSI HUPOK 3HA-
YHY pOJb Bifirpae TpuBaje 30epexkeHHs aKTUBHOCTI IIpO-
1IeCY, a TAKOX He(POTOKCUYHICTD JiIKapChKUX IpernapaTiB
(HIT3II, uuroctatuku Toio) [36, 42].

Pesynbratv Hawmx AOCHiIKEHb MiATBEPLXKYIOTh (Pop-
MYBaHHsI Maiixe y TpeTUHU HiTeil i3 P3 3 TpuBasicTio 3a-
XBOPIOBaHHSI Oijibllie HiXX 3 poKWM Ta Mpu 30epekeHHi
aKTUBHOCTI MPOLIeCy 0O3HAK ypaxkeHHST HUPOK i3 TIOPYILIEeH-
HSIM (YHKIIT SIK KITyOOUKOBOTO, TaK i KaHAJIbIIEBOTO ara-
pary, 1110 CBiTUUTH PO (hOPMYBaHHS Y HUX BXe HE000pOT-
HUX TIOHIKO/IKEHb Ta XPOHIYHOTO 3aXBOPIOBAHHSI HUPOK
[36, 37].

HaituacTime cepen KoMopOiZHUX CTaHIB y XBOpUX Ha
PA nopocnux y mepiiii 5 poKiB 3axBOpioBaHHsI (DOPMYIOTh-
Csl ypaxK€HHs JIereHb i3 3aJIy4eHHSIM YCiX aHaTOMIYHUX iX
BinginiB. Cepen ypaxkeHb JieTeHb, SIKi OIMCaHi y XBOPUX Ha
PA, Haii6inbII yacTo 3ycTpivaloThCs iHTEPCTULIIaIbHA XBO-
poba jiereHb a00 XpOHIYHUM iHTepCTULIAIbHUIA MTHEBMO-
Hit (54 %), nereHeBuit Backyiit (35 %), maespur (11 %),
mHeBMOHis (6 %), peBMaToinHi By3nuku [38, 41, 49].

VY niteit MOXYTh OYTH ypaXkeHi MpaKTUYHO YCi CTpyK-
TYPHI CKJIaZIOBi OpraHiB AMXaHHSI — Bill MOPOXHUHU HOCA
IO CTPYKTYp JiereHb. Cepen HUX: MEPBUHHI, SIKi (popMy-
I0TbCSI BHACJIIIOK iIMyHOTIATOJIOTIYHUX MEXaHi3MiB, Ta BTO-
PMHHI, SIKi BAHUKAIOTh Y Pe3yJIbTaTi TOKCUYHOI [ii mpera-
paTiB a60 BHACIIIOK aKTHBALlil iHheKUifiHuX mpouecis. 1x
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yactora KoJauBaeThes Bin 10 10 80 % 3ayexHO Bix HO30J10-
riunoi opmu [13, 40].

IToyaTKoBi KJIiHIYHiI 03HAKM ypaKeHb OpraHiB TMXaHHS
y JiTeii y OUIBIIOCTI BUITAKIB MaJIO BUPAXEHi i OJHOTHUII-
Hi: MOCTYMOBO y JiTei 3 IBISIETHCS 3aJMIIKA 1 YaCTO CYXUit
KalllesIb, CIoYaTKy Micist (i3MYHOro HaBaHTaXKeHHS. Y lie-
SIKUX JIiTeil BUHUKAIOTh OCUTLIICTh T'OJIOCY i 3aKJa/leHICTh
HOCOBOTO AuxaHHs [39].

Hamri pgociimkeHHs GyHKIII 30BHIIIHBLOTO IUXaH-
HA y miteit i3 P3 MeromoM crmipomerpii mmoxkasanu, 1o y
yBepTi nauieHTiB (24,8 %) BinOyBaeThcs ii 3HMKEHHS, Y
BCiX BUMAaJKaX — 32 PECTPUKTUBHUM TUIIOM, HE3aJIEXKHO
Bim crati. YacToTa BUSBIEHUX MOpPYIIeHb € 3HAYHO BU-
o y xsopux Ha CUB, nix na FOIA (37,5 + 8,2 % npo-
™ 20,80 £ 2,72 %; p < 0,001), ocobnuBo B 0cib KiHOUYOT
crati. Pasom i3 TuM y nanieHTis i3 CUB BupaxeHicTb no-
pylIeHb (DYHKIIIT JIereHb BiAIOBinaga MepuomMy CTyNeHIO
IUXaJIbHUX po3nafiB, a y aiteit i3 KOIA, He3Baxkatoun Ha
MEHIIY iX YacCTOTY, IpyrOMY Ta TPETbOMY CTYIIEHSIM, a 11
iX yacTtoTa KopesoBaja 3 aKTUBHICTIO Ta TPUBAIICTIO 3a-
najabHOTO IIporecy [14].

Otxe, KOMOPOIiTHi ypaKeHHSI OpTaHiB AUXaHHS y miTeit
i3 P3, gk i y mopociux, BAHMKAIOTh JOCUTh YacTO, ajie BHA-
CIOOK iX HecrneuupiyHOCTi i TPUBAJIOro CyOKIIiHIYHOrO
nepediry 3aIuIaTbCs HeliarHOCTOBAaHUMM.

KomopbinHa maTosiorisi cucTeMu TpaBJeHHS y AiTeit i3
PEeBMaTUYHUMU 3aXBOPIOBAHHSIMM — 1€ MATOJIOTid, sKa
CYTTEBO TIOTipIIyE iX Mepeldir. Y mopocaux Haivacrilie
OCHOBHOIO 3B’sI3yI040I0 JJaHKOI0 MiX P3 i ractpoeHTepo-
JIOTIYHUM TIPOLIECOM € TPOTMPEBMAaTMUHA Teparisi, sika
MOXe BUKJIMKATHU TyKe Cepio3Hi HECTIPUSITIIMBI peakilii 3
00Ky nutyHkoBo-kuirkoBoro Tpakty (IIIKT) Ta renaTo6i-
nIiapHoi cuctemu |54, 58].

V niteit i3 P3 xomop6igHa matosnorist LIIKT takox ¢op-
MYETBCS SIK YHACIIOK aBTO3aMMaJIbHUX MpoleciB [54], Tak i
i BIUIMBOM Pi3HUX I'pyIl aHTUPEBMAaTUYHUX 3aC00iB (Me-
TOTpeKcaT, HeCTePOiAHI MpoTU3anajbHi mpemnapatu) [S1].

Pa3zoM i3 TMM moBHOMAaIITaOHUX PaHAOMi30BaHUX J10-
CJTiIKEHb 3 BUBUEHHSI YacTOTU (OpMYyBaHHSI KOMOpPOi-
Hoi natosorii LLIKT y nmireit Ta (pakTopis, 110 CIIpUSIOTH
X MOTJIMOJIEHHIO Ta TIPOTPEeCyBaHHIO, TPAKTUYHO HE MPO-
BOJIMJIOCHh. BusiBiieHO Juilie oKpemi poOOTH 3 BUBYEHHS
BIUTMBY mipoTupeBMaTuuHux npemnapatis ('K, MTX) y ni-
teit 3 P3 [53].

Kpim Toro, Ha chOTOAHI € YMCIIEHHI BiIOMOCTI IIOIO
PO3BUTKY MEIMKAMEHTO3HOTO cTearo3y Ta ¢ibposy re-
4YiHKH, B OCHOBHOMY y IOPOCIUX XBopux Ha PA, a B miTeit
3 JOIA ix ¢opMyBaHHSI IOB’SI3YIOTh i3 BUKOPHUCTAHHSIM
MTX [54].

s ouiHKM (piOPO3y 30JI0TUM CTaHAAPTOM BBaXKAEThCSI
TICTOJIOTIYHUI METO[, SIKUA HEMOXJIMBO BUKOPUCTOBY-
BaTU K pyTMHHUI. OCTaHHIMU pOKAMM JUISI JiaTHOCTUKK
CTaHy TEYiHKMU Y JIOPOCIMX aKTMBHO BUKOPUCTOBYETHCS
enactorpadisi, omHaK KpuUTepii BUKOPUCTaHHSI i HOpMa-
TUBHI TMOKa3HUKM ISl IiTE J10Ci BUBYAIOTHCS Ta KOPETy-
10Thcsl. TOMy BUHUMKIIO MUTAHHS 11100 BUBUEHHS PaHHIX
03HaK (popMyBaHHs cTeaTo3y Ta (pidpo3y IMEeUiHKU Yy TiTeit
3 IOIA.

Bnepiie mpoananizoBaHO 3HA4YeHHS PO3PaxyHKOBMX
iHgekciB ¢iopo3oyrBopeHHs y mnauieHTiB 3 IOIA (APRI,

AAR Ta FIB-4) ta BMicTy MOJIEKYJISIDHUX PEryJISITOPIiB aK-
THUBaLii KJITUH (pakTop pocTy (hibpobdnactiB, akTop poc-
Ty €HJIOTEJiI0 CYIUH, (DAKTOP POCTY reMaTOLMTIiB Ta aaUII0-
HeKTHH). OTprMaHi pe3ybTaT YiTKO JOBOJSITh, 1110 BXXE B
IUTSTYOMY Billi, 33 YMOB CUCTEMHOTO 3aITaJIbHOTO MPOIIECY,
Ha i FOIA craptye po3Butox ¢idbpo3y. OgHoYacHO Bif-
OyBa€eTbCsl 3HWXKEHHSI pernapalliiHoOro IOTeHIlialy rera-
TOLIUTIB, IO TOTipiIye MophoyHKIIIOHATBHUI CTaH IIe-
yinku. [lo3u MeroTpekcary, siKi MU BUKOPUCTOBYEMO, HE
SIBJISIIOTHCSI IPUYMHOIO (pOpMyBaHHS cTeaTo3y Ta (idpo3y
revinku y miteit i3 FOIA [52, 55, 56].

XpoHiuHe cucTeMHe 3amnajieHHs npu P3 mpusBoauTth
IO YPaKeHHSI He TiJIbKU CITOJYyYHOI TKAaHWHM, YCiX 11 TUIIiB
i JJokajizaliil, aje i HeHTpaJIbHOI HEPBOBOI (3 BereTaTUB-
HUM BIiJIIJIOM) Ta €HAOKPUHHOI CUCTEM, 3 TIOPYLIEHHSIM X
B3a€EMO/ii, 110 MOXE CTBOPIOBATU J0OJATKOBI MpoOJeMH i
YCKJIaJHIOBaTH ix Tiepe6ir [11, 14, 28].

Krininucram BimoMi 4YacTi IMpOsSIBU IATOJIOTIl €HIO-
KPUHHUX 3aj103 y xBopux Ha P3 y Burmisai 306a, rinotu-
peo3y, IIYKPOBOTOo IiabeTy, XpOHIYHOI HEAOCTATHOCTI Hall-
HUPKOBUX 3aJ103 TOIIIO.

3HauHy YacTOTy TOEAHAHHS PEBMATUYHUX 1 €HIO-
KPUHHUX 3aXBOPIOBAHb JIESIKOI0 MipOI0 MOXHA MOSICHUTU
T€HETUYHOIO 1X CXUJIBHICTIO: PEBMATOIAHUI apTPUT acoLli-
I0€ThCS 3 aHTUreHaMHu rictocymicHocTi HLA DR4 i HLA
DRI1, cucremuuii uepBonuii Bopuak — 3 HLA DR2, DR3,
Dgwl, Dqw, BogHOYac aBTOIMYHHHUI TUPEOIAUT — i3 aH-
tureHamu ricrocymicHocti HLA DR3, HLA DR4, HLA
DR5 [28].

VYpaxeHHs muTonoAioHoi 3ano3u (L3) npu P3 —
SIBUILE AOCUTH yacTte. Came ToOMy HEeOoOXiHO BU3HAUaTH
piBerb TTI y mamienris i3 P3 6e3 paHilie BCTAaHOBIEHOTO
ypaxxenHs 1113 He pigmre Hix 1 pa3 Ha piK i BU3HAYaATH pi-
BEHb aHTUTIJ 10 TUpeonepokcunasu abo T4 mpu Boepiie
BCTaHOBJIEHOMY aBTOIMYHHOMY 3aXBOpPIOBaHHi, 0COOJIM-
BO Y AiTeil, IJIsl CBOEYACHOI KOPEKIIii MOpyIlIeHb QyHKIIi1
i3 [61].

[Ipo3ananbHi LIMTOKiHM, 1110 O€pyTh Yy4acTb y MaTore-
Hesi P3, 3naTHi raibMyBaTH MPOAYKILIO iHCY/IiHY i BUKITU-
KaTu iHCYJiHOPE3UCTEHTHICTh TepudepuIHUX TKAHUH.
Tomy nipu P3 3HauHO 30iIbLIYETHCS PUBUK PO3BUTKY I1O-
pYyIIeHb BYIJIEBOXHOIO OOMiHY: IIyKpoBoro miadety (LLJI),
rinepriikemii Harieceplie, MOPYIIEHb TOJEPAHTHOCTI 10
roko3u tomo. KpiMm Toro, xBopi i3 moemHanHsaMm P3 ta
LI HamexaTh o0 KaTeropii Mali€HTIB i3 HECTIPUSITIMBUM
IIPOTHO30M 1100 MaKpO- i MiKpOCYAMHHUX YCKJIaTHEHb i
karactpod [10]. Kpim Toro, He3Baxkarouu Ha 3HaYHi JOCSIT-
HEHHsI B Tajly3i (hapMakoTeparlii 3aaJbHUX 3aXBOPIOBaHb,
rokokopTtukoinu (I'K) 3anuinaioTbess HalOiIbIIT MTOTYXK-
HUMH 3aC00aMU cepell iCHYIOUUX NMPOTU3aIalibHUX Mpena-
paTiB pH JiKyBaHHI BEJIMKOI IPYITH TSLKKMX iHBATiAU3YIO-
YUX Ta MOTEeHLiHHO Hebe3rmeunux P3, xo4a i CripaBisiioTh
3HAYHUI1 BIJIMB Ha ByTJIeBogHMIA 0OMiH [11, 28]. Pe3ynbra-
TH IEKiJIbKOX IOCIIIKEHb ITOKa3ajIn, 110 (paKTopaMu po3-
BUTKY iHIYKOBaHOTO CTepOiaMU IIyKpOBOTO Aiabery rpu
pPEBMAaTUYHUX 3aXBOPIOBAHHSIX € TpUBaIicTh BBeaeHHS ['K
iix mo3u [34, 53].

Ile omHa mocUTh 3HAYHA €HAOKPUHOJIOTiYHA ITpobieMa
BUHUKAE y aiteil i3 P3 y 3B’513Ky 3 BUCOKOIO aKTMBHICTIO
Ta TpuBaJIUM BUKopucTaHHsIM 'K — 11e 3aTpumKa 3pocTy,
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1110 TIPU3BOIUTH A0 3HAYHOI ICUXOJIOTIYHOI Ae3amanTaliil
i comianbHOI i3ossii a6o menpuBaiii [60]. [lepeBakHuUi
BB 'K Ha JniHiliHME picT niTeil Binomuil naBHO, aje
MeXaHi3MM MOoro g0 KiHLS He BMBYEHi. BBaxaeThbcs, 110
'K MOXyTb cripaBisITW HEraTUBHUI BILJIMB Ha YCi JaHKU
3PICTPETYIIIOI0U0i CUCTEMU: TOPMOH POCTY, iHCYIiHOIOmi0-
Huii poctoBuii paktop 1 i nepudepuuni rkanuuu. Jliky-
BaHHS i TpodiJlakTUKa IMOPYIIEHb POCTY Y AiTei BHACTITOK
JTOBTOTPUBAJIOL CTEPOIMHOIL Tepalrii i 10 LOTO Yacy 3aIu-
IIAETHCS HEBUPIIIEHOIO MP0o0IeMOI0. €IMHOI0 MOXIIUBIC-
TIO BiTHOBJICHHSI TEMIIiB POCTY € 3HIKEHHS IO3U Ta, 110
MoxJIMBOCTi, BimnMmiHa I'K. Pazom i3 TuM y 3B’513Ky 3 BUCO-
KUM PU3UKOM 3aroCTPEHHS MPOLECY 1€ MOXJIMBO JIMILIE B
okpeMux xBopux. Tomy KoMopOigHa eHIOKPUMHHA MaTOJIO0-
rist y miteit i3 P3 € mpo6iemoro, sIKy HeoOXiHO MOCTIiHO
i peryJisipHO MOHITOpyBaTU. 3alydeHHs €eHAOKPUHHUX Op-
raHiB y 3arajbHUil KOMIUIEKC ypaXKeHb, 3a HAsIBHOCTI Ha-
BiTh CYOKJTIHIUHOTO 3amajieHHsI, CTBOPIOE J1OIATKOBI YMOBU
¢opMyBaHHSI KOMOPOIIHMX CTaHIB i MOXJIMBUX iX yCKIIa/l-
HeHb [11, 14, 61].

VYpaxeHHS o4eli — KOMOPOITHMI cTaH, 110 BUHUKAE
HaMOIIBII YacTo y miTel i3 P3 (KOH IOHKTUBIT, eIicKie-
PUT, CKJIEPUT, KEpaTUT, yBeIiT), aje OCOOJMBE Miclie B
CTpyKTypi P3 3 KoMOpOimHUM ypaKeHHSIM o4eil Haje-
KkuTh FOIA, ToMy 1110 BU3HAYa€ MOTO TSIKKiCTh, IIPOTHO3,
BIUIMBA€E Ha SIKiCTb XMUTTS HiTeii, IX pO3BUTOK i colliaiab-
HUlt ctatyc. ICHye HEOOXiIHICTb CKPUHIHTOBOTO 0OCTe-
JKEHHST XBOPHUX JIJIsI BCTAHOBJICHHSI peBMATOINHOTO yBei-
Ty, siIka 0OyMOBJIeHA 1€ i TUM, 1110 3aXBOPIOBAHHS MOXe
MporpecyBaTH 10 HeOOOPOTHUX CTaHIB: IIPU OJIIroapTh-
KyJIIPHOMY BapiaHTi yBEIiT yCKJIaTHIOEThCS JIeTeHEepalliero
poriBku npakTnyHo B 100 % BUMankiB, KaTapakTowO — Y
78 % xBopux [59]. Tomy bputaHchKa acolialist IUTIINX
i JOpOCIUX PEBMATOJIOTiB PEKOMEH/IY€E MPOBEACHHS Tep-
oro o(TaJbMOJIOTIUHOIO OMISIAY Y AiTeil MpOTSIroM 6
TUXKHIB 3 MOMEHTY BCTAHOBJIEHHSI AiarHO3Y I0BEHIJIbHOTO
i1i0OMaTUYHOro apTPUTYy i MpOTIroM 1 THXKHSI 3a HasiB-
HocTi yBeiTy. HactynHi 3 orsinu nmpoBoasithest 1 pa3 Ha 2
Mics1li, a IIOKBapTaJbHe 0OCTEXEHHSI 3aJIeXKUTh Bid KJi-
HIYHOIO BapiaHTa apTPUTY i BiKy I1e0I0TYy 3aXBOPIOBAHHSI.
[Ipy 3aBepllleHHi iMyHOCYNpPECHBHOI Teparlii Mali€HT
MPOXOJINTh CKPUHIHTOBE OOCTEXKEHHS KOXHI 8 TUKHIB
npotsrom 6 Mmicsuis [59].

OnHUM 3 KJTACUYHUX KOMOPOIJIHMX CTaHIB MpU peBMa-
TUYHUX 3aXBOPIOBAHHSIX € BTpaTa KiCTKOBOI TKAHUHU (OC-
Teonopo3, OIl) i minBUILIeHHST PU3KUKY MEPEIOMiB, HABITh
MpU HE3HAUHUX HaBaHTaXXEHHSIX i TpaBMax.

Octeonopos y aiteii 3 P3 moB’s13y1oTh 3 6ararbma ¢ak-
TOpaMU: XPOHIYHUM 3amajJeHHSM, ITiIBUILEHOIO IIpo-
IYKIi€I0 LMUTOKiHIB, TiMOroHaaM3MOM, iMMOOili3alli€o,
TPUBAJIMM  3aCTOCYBaHHSIM TJIIOKOKOPTUKOIMIB. 3MiHU
OMOPHO-PYXOBOTO arapaTy 4acTo 30epiraroTbcsl HaBiTh
Micyasl peMicii OCHOBHOTO 3aXBOPIOBAHHSI, TAKUM YMHOM
CTBOPIOIOUM BaKJIMBI BTOPMHHI HACTIIKW B MOAAIBILIOMY
criocTepekeHHi 3a iuMu mnaiieHTaMu. CTaHIapTU30BaHUI
JMiaTHOCTUYHMH ITiIXia 10 00CTeXEeHHS i MOHITOPUHTY CTa-
HY OIIOPHO-PYXOBOTO amaparty, y TOMY YMCIi i3 mpodilak-
TuKOIO Ta Tepamieo OIl, € 000B’sI3K0BUM IS BCiX miTeit
3 P3, 0co011BO mpu BiACYyTHOCTI IIBUAKOI peMicii 3aXBo-
PIOBaHHS Ta 32 HEOOXiTHOCTI XpoHiyHoro JikyBaHHs I'K.

KitouoBuMm eeMeHTOM y MpodiIakTULIi Ta JIiKyBaHHi BTO-
PUHHOTO OCTEONOpo3y Y AiTelt i3 P3 € KOHTpoJIb aKTUBHOC-
Ti OCHOBHOTO Tporuecy [60].

[TpoBeneHi nocimKeHHs IMoKa3aiu, 1o y aiteit i3 FOIA
BX€ Ha TepIINX eTarax po3BUTKY 3aXBOPIOBaHHS BinOy-
Ba€EThCSI 3HWXKEHHSI TTOKa3HUKIB sIKOCTI XutTs (S1XK): (i-
3UYHOI aKTUBHOCTI, €MOLIIiTHOI CKJIaJoBOI, COIliaTbHUX
CTOCYHKIB, 110 Tiependavyae (hOpMyBaHHS y YACTUHU 3 HUX
eMOLIMHNX JETIPEeCUBHUX PO3JIadiB.

Bapiant nmepe6iry 3axBoproBaHHS (1OJIi-, OJIiro-, yBe-
iT-acouilioBaHMii) BU3HAYAE XapaKTep i TEpMiHU PO3BU-
TKy niopyuieHb A2K. [Ias niTeii i3 moaiapTpuTOM MepIInii
PiK 3aXBOPIOBAHHS € HANOIIbII ypa3IuBUM, a B AiTel i3
YBEIT-acollililoBaHUM apTPUTOM 30iJbIIIEHHS TPUBAIOC-
Ti 3aXBOPIOBAHHS 301JIbIIyE MMOKa3HUKHU nopyueHb 2K
[57,59].

BucHoBku

[mbokuit aHami3 CBITOBMX TEHACHIIIM Ta pe3yibIa-
TU BJIACHMX JOCJIKEHb IMiATBEPIKYIOTh aKTyaJlbHICTh i
CKJIAJHICTh BUPIIICHHS IIpo0IeM KOMOPOITHOCTI y miTel
i3 P3.

Kpim 3Ha4YHOTO BIJIMBY Ha 3arajJlbHUN CTaH TUTUHU,
peBMaTUYHi 3aXBOPIOBAHHS CIIPABJISIIOTH TaKOX OCOOIM-
BY [il0 Ha OCHOBHi MOKA3HUKM SIKOCTi XUTTS: (Pi3UUHY
Ta eMOLiiHY aKTUBHICTb, YCHIilHICTh Y HaBYaJbHUX 3a-
KJanax Ta B colliaybHil cdepi (1IKoaa, KoJemxk, TUTIYi
CalOYKH).

Ha mincraBi HaBeaeHUX MaTepialiB iCHYE MOXJIUBICTh
PO3pO0OKM Mporpam 3anobdiraHHs (popMyBaHHIO Ta IMporpe-
CYBaHHIO HEOOOPOTHMX TONIKOIKEHb CUCTEM i OpraHis,
110 BUHMKAIOTh 32 HasIBHOCTiI KOMOPOITHUX CTaHIB y TiTel
i3 P3, Ta ix epekTMBHOI comiami3airii.

Konduikr inTepeciB. ABropu 3asBIISIIOTH IIPO BiACYT-
HiCTb KOH(MJIIKTY iHTepeciB Ta BJIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIPpM MiArOTOBLIi JaHOI CTATTi.

Indopmania npo dinancyBannsa. Po6ora BUKOHaHa B
paMKax HaykKoBO-gociaigHoi pobotu Y «IHcTtutyT OXO-
POHM 310pOB’sT AiTeit Ta mimniTkiB HalioHanbHOT akagemil
MEIWYHMX HayK YKpaiHM» Ha TeMy «Po3poOUTH KOMII-
JIEKC 3aXO[liB TOoTepeKeHHsI (hopMyBaHHSI HE3BOPOTHUX
TOIIKOIKEeHb OpraHiB i CUCTEM Ta ONTHMAJIBHOI COIlialTi-
3auii miTeil i3 peBMaTUYHUMU 3axBOproBaHHsIMU», No JIP
0119U100061.
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Comorbidity in children with rheumatic diseases:
literature review and 10-year experience of own research

Abstract. Background. A decrease in the age of onset of rheu-
matic diseases in children, an increase in the total duration of the
disease, the development of persistent functional and organic di-
sorders of organs and systems determine the need to study comor-
bid conditions already in childhood in order to optimize their di-
agnosis and comprehensive therapy. The purpose was to study the
frequency and main patterns for the formation and further progres-
sion of comorbidities in children with rheumatic diseases (juvenile
idiopathic arthritis (JIA) and systemic lupus erythematosus (SLE)).
Materials and methods. An analytical review of the literature on
the prevalence and diagnosis of comorbid lesions in adult patients
with rheumatic diseases and in children was carried out; 250 chil-
dren aged 3—18 years with JIA and 67 children with SLE with a
juvenile onset were dynamically monitored for the presence of

comorbid conditions of the cardiovascular system, kidneys, lungs,
eyes, bone tissue, blood lipid disorders. Results. The frequency
and nature of comorbidity in children with JIA and SLE have been
determined. Preservation of the process activity is the main factor
in the progression of comorbid pathology and the formation of ir-
reversible damage to organs and systems with the development of
their failure and violations of the quality of life of patients. Conclu-
sions. Based on the presented materials, it is possible to develop
programs to prevent the formation and progression of irreversible
damage to systems and organs that occur under comorbid condi-
tions in children with rheumatic diseases and to effectively socialize
these children.

Keywords: comorbidity; children; rheumatic diseases; juvenile
idiopathic arthritis; systemic lupus erythematosus
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bekeroBa I.B.”, Bonocoseup O.[1.2, [opsivesa I.[1.7, Conaarosa O.B.”, Hasap O.B."
"HaLiOHQABHA YHIBEDCUTET OXOPOHM 3A0POB ‘s YkpaiHu imeHi .. LLyrika, m. Kuis, YkpaiHa
’HavjioHanbHu MeandHu yHiBepcuTeT imeHi O.O. boromonsLs, M. Kunis, YkpaiHa

ETUYHI CTOHAQPTU B NEAIATPIl:
XTO TAKUMN «XOPOLUMU NeAiaTp»?

Pesiome. Y cmammi obzo6opiorombcs numanns w000 cyvackux emuunux cmandapmie y nediampii, po3kpusaences
Cymb NOHAMMS «XOpowuil nediamp». Aemopamu po3ea10aromscs KAY08i KOMHOHEHMU NPaKmu4Hoi npoghecitinoi 0i-
aabHocmi nediampa, sAK-om 4ecHicmo I yinicHicms, HadiliHicmy i 8ionosidarvHicms, nogaea 0o iHwux, chieuymms i
YYIHICMb, CAMOBOOCKOHANCHHS, CAMOCBIOOMICIb Ma 3HAHHS NPOGeCiiHUX Medc HAOAHHS MeOU4HOi 0Onomoau, 36 93KuU
i cnispobimnuymeo, arbmpyizm i 3axucm iHmepecié nayicHma ma uaenié tioeo podunu. Hadana inghopmauis wodo
OCHOBHUX eMUYHUX NPUHUUNIE, 0008°93Ki6 | KomMnemeHyiil npakmuuHoi npogheciiinoi disavHocmi nediampa é amepu-
KAHCOKIL cucmemi 0XopoHu 300p08 s ma emu4Hux 3acad disavHocmi aikaps é Ykpaini. Onucarni cmanoapmu nogeodinKu
nediampa, 3a aKuMU 8iH Modice Oymu oyiHeHUll IK cMyOeHmamu-meouKamil, pe3udeHmamu ma Kore2amu, max i 6amo-
Kamu, o HeoOXiOHo 05 HadaHHs AKicHOI MeduuHoi donomoeu dimsam i nidrimxam. Pozeasnymi npununu opmyeanus
KOHGaiKkmHux cumyauiil y npakmuyi nediampa ma nioxoou 0o ix eghekmueHo2o supiuleHHs, a MaKodic poab KOH@iOeH-
yittHocmi i KoneeianbHocmi.

KimouoBi cinoBa: nediampu; npogeciiina disnvuicmy; cmocynku aikap — nayienm/6amoku; eupiuients KoH@Aik-
mie; KOHpiOeHyiiHICMb, KoAe2ianbHICMb

1llo6 6ymu xopowium nikapem,  MOXKe 4aCTKOBO BIUIMBATU Ha JOCTYMHICTb MEAUYHOI J0O-

mpeba nepedycim 6ymu 006por 1H00UHOI,
mamu cepye, CHOGHeHe CNPABICHbOI
uyiiHocmi i dyuleeHoi wupocmi...

Jlo cmpaxcoans uyxcoi OumuHu cmagumucs,
K 00 cmpajicoaHs 6AAcCHOI...

Ilpoghecop B.M. Cideavrnuros

Bctyn

V Bciyacu B MeAWIIVHI iCHYBaJIM €TUYHI CTAaHIAPTH, IO~
TPUMAaHHS SIKUX BBaXajaoCs KJIIOUOBOIO 03HAKOIO Tpode-
CcioHaJIi3My Ta BaxKJIMBUM KPUTEPIEM OLIHKU MPaKTUYHOI
IiSUTBHOCTI JTiKapsi, 30Kpema megiatpa [12]. OnHak ocTaH-
HiM yacoM (hOpMyBaHHS SIKICHMX Ta €(DEKTUBHUX CTOCYH-
KiB IemiaTp — AWTUHA/POAMHA OMMHUJIOCS ITiJ] 3arpO30I0
y 3B’SI3KY i3 MOUIMPEHHSIM Yy CUCTEMi OXOPOHM 3I0POB’S
Oaratbox KpaiH, 30kpema CIIA, 6i3Hec-Momeneii remdia-
TPUYHOI JOTTOMOTH i MPUBATHOI CTPAXOBOI MEIUIIUHU, 11O

MoMoru s aitei |8, 11].

TpanuuiiiHo came IUTSIYi JiKapi 3aBXKAU CIIPUMAIOTh-
Cs1 TPOMAJICHKICTIO SIK 3aXUCHUKU 3I0POB’Sl iTel, OCKiJb-
KW BOHM 3a3BUYaii BUKOPUCTOBYIOTh CBiii BIUIMB, 3HAHHSI
i TIOTEeHIIiaJI He TiJIbKU B TaJly3i OXOPOHM 300POB’S, ajie i
y iHImMX cdepax CYCHiIbHOTO XUTTS 3a/isi 30epeKeHHs
3I0POB’sl MailOyTHIX MOKOJIiHb [1].

Meta aocHiKeHHs: aHali3 eTUYHUX CTaHAapTiB po-
6ot muTsunx JikapiB y CIIIA, 30KkpemMa KOHIIETIIIi1 «XOpo-
IIOTO TMemiaTpa», Y KOHTEKCTi peajtizaliii iX y cucremi me-
IWYHOI TOTIOMOTH IiTSIM YKpaiHM.

MarTtepiaAu Ta meToamn

IIpoBeneHa ouiHKa HOpMATMBHOI 0a3u Ta €TUYHUX
3acaj AistibHOCTI auTsyux JjikapiB y CHIA ta YkpaiHi.
3acTocoBaHi METOAM CHCTEMHOTO MiAXOMy Ta y3arajb-
HEHHSI.
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Pe3yAbTaTM T OGrOBOPEHHS

3a JaHUMM MeAnYHOI cratucTuku, HUHi y CILIA mpa-
moe 33 430 auTsuux JikapiB, siKi 0OCIYroBYIOTh MOHAJ
74 mutH giteit, a6o 1,0 Ha 10 000 HaceneHHs1. Ix KinbKicTb 3
2003 o 2019 p. 36inbimIack Ha 76,8 % AJsT MOMIMIIEHHS
JMOCTYITHOCTI MEIWYHOI JOTIOMOTH TiTSM i MiIjTiTKam, 30-
Kpema, y By3bKUX crieniajictiB [21].

st mopiBHSIHHS, B YKpaiHi cTaHOM Ha movyatok 2022
poky mpaiioBaio 7780 memiarpis, a6o 1,9 Ha 10 000 Ha-
CeJIeHHS. AJle iX KiIbKiCTbh, Ha XaJlb, IIOCTYIIOBO 3MEHIITy-
€ThCS Yepe3 Opak IMiArOTOBKY Ta 3HIDKEHHS MIPEeCTUKHOCTI
npodecii autsyoro jikaps [23]. HeoOxinHo TakoX noaaTu,
110 B YkpaiHi, 51K i B CILIA, MenuuHe 00CIyroByBaHHSI A1~
TSYOI0 HAaCeJIeHHSI 3/1iliICHIOIOTh TAKOX CiMeliHi JIiKapi.

VYKpaiHChKi IUTSYI JIiKapi MTOBHICTIO MiATPUMYIOTh MO-
3110 AMEpPUKAaHChKOI akajeMii meaiaTpii oo Toro, 1o
MeIMYHA JI0TIOMOTra HEMOBJISITAM, JIITSM Ta IiIJIiTKaM I10-
BUHHA HaJaBaTUCS TiJIbKU 100pe TiArOTOBICHUMM Iefia-
TpaMM, SIKi He TiJIbKY 11 HaJlaloTh, ajie il KEPYIOTh MPaKTU-
HO BciMa ii aciektamu [6, 14].

JwTstdi 1iKapi € omHi€0 3 HAWUMCEIbHIIIINX KOTOPT Me-
IUYHOTO 3arajly i MaloThb HaA3BUYAHY BilIIOBiZaIbHICTbH
Mepe CyCIiIbCTBOM 3a 3M0POB’ ST MaitOyTHIX IMOKOJIiHb. OCh
YOMY B YCiX BUCOKOPO3BMHEHMX KpaiHaX CBiTy po3po0JieHi
cTaHAapTU NpodeciiiHOol AisIbHOCTI JIiKapsl Oyab-sIKOI cIie-
LianbHOCTI, 30KpeMa mieaiatpa [3, 15]. Tak, Hanpukian, y
nocioHuky 3 etukn American College of Physicians ccop-
MYJIbOBaHi OCHOBHI KpUTepii mpodeciitHOT MisuTbHOCTI Tie-
JiaTpa 3 TOYKHM 30Dy ifeatiB, SKUX BiH MOBUHEH ITParHyTH.
KpiM Toro, Takox OKpecyieHi eTMUHi acreKTH CTaBJIEHHS
MUATSYOTO JIiKaps a0 Tpodecii, craHmapTu mpodeciitHol
MOBEMiHKM, 32 IKUMU MOXHa OLIHUTHU SIK e(heKTUBHICTh
M0T0 MPaKTUYHOI MiSTIBHOCTI, TaK i CTOCYHKHM 3 ITalli€HTa-
mu, 6atbKamMu Ta Kojieramu [20]. Ilpu uboMy 3a3HadyeHO,
1110 TEOPETUYHI peKOMEH Iallii He € 3aMiHOIO MPAKTUIHOTO
IOCBimy JliKaps, a € HaraayBaHHSIM PO MOro 000B’SI3KM Ta
3000B’s13aHHS [5].

Ha Binminy Bin YkpaiHu AMepuKaHCbKa paja 3 Iefli-
arpii posnoyania oOroBOPeHHs MUTAHHS LIOJAO0 OCHOBHMX
CKJIAJIOBUX Ta KPUTEPIiB MpodeciitHOi MisIbHOCTI JTiKapst
1le B MUHYJIOMY CTOJITTi TiC/sI BU3HAYEHHS ONTUMAaJlb-
HOTO TIepesTiKy MOTJISIAIB, 3HaHb, OLIIHOK Ta HABUYOK MiX-
OCOOMCTICHOTO CMiJIKyBaHHS, IKUMU TIOBUHEH BOJIOAITH
koxeH niepiarp. Leit nepenik OyB omnyosikoBaHuii B 1974
poui PoHIOM 3 OLIHKM KOMIIETEHLII memiaTpa, BKJIHOU-
HO 3i CTyIeHTaMH i pe3uaeHTaMu. 3ronoM AMeprUKaHChKa
pama 3 memiaTpii Hagajga OiUTbII KOHKPETHE KEePiBHUIITBO
IJI BUKJIaJaHHS Ta OLIIHKM PiBHS IIpodecioHanizMy B Ie-
JiaTpii, 1110 MiCTUTh 8 KOMIIOHEHTIB [4]:

— yecHicmb [ NOpsAOHICMb — 3IATHICTh BTUIFOBATU MTPUH-
LIMIK CIPaBEeIJIMBOCTi, BUKOHYBaTU 3000B’sI3aHHS i J0O-
TPUMYBATHCSI CBOTO CJIOBa, OyTH YECHMUM 3 TIAlliEHTAMH,
0aTbKaMM, KOJIeTaMM B yCiX acrekrax rnpodeciitHoro criiji-
KyBaHHSI;

— Hadiiinicmb i 8i0n06idarbHicMbs — BiNMOBIAATBHO Ha-
JaBaTy iH(dopMalliio mamieHTaM, YeHaM X pOIUH, iHITAM
JIiKapsiM i MEAMYHOMY TIePCOHANTY Ta 3arajoM CYCITUIbCTBY;
OyTH BiIMOBigaIbHUM 3a CBOI IpodeciliHi TOMWIKHU, TOTO-
BUM IX BU3HATU Ta OOrOBOPIOBATH iX HACIIIAKM 3 OaTbKaMU
i KoJleramu;

— noeaea 00 iHWUX — CTaBUTUCS 3 MOBArolo 0 BCiX
0cCi0, 3 IKMMM KOHTAKTYe€ Ieaiarp, 3 BU3HAHHSM IX LIiH-
HOCTI Ta TiIHOCTi, TOJEPAHTHICTIO 0 FTEHAEPHUX, PACOBUX
i KyJABTYpHUX BiIMiHHOCTEeM, 30epiratu JiKapCcbKy TaeM-
HULIIO;

— cnieyymms/uylinicmb — 3IaTHICTb PO3YMITH IiTeli/
0aTbKiB 3 TOUKM 30py iX peaklilii Ha Oinb, guckomdopT i
TPUBOTY;

— camo80docKoHarenHss — 3000B’SI3aHHS TTOCTIHO T10-
JIIIIYBaTH CBOIO MPodeCiiiHy OCBITY i BUMTUCS MPOTSATOM
YChOTO ITPODECiitHOrO KUTTS;

— camocgidomicmy/3HaHHS Npoghecilinux mexc — OyTH
JIOCTaTHbHO 3PIIUM, 1100 PO3YMIiTH KOHKPETHY CUTYallilo Ta
MPOCUTH TIOPAIN/AOTIOMOTH, KOJIM ii BUPilLIEHHS] BUXOAUTh
3a MEXi 3HaHb, HABUYOK Ta JIOCBiy;

— 36’43KU [ CniBpoOIMHUUMB0 — PO3YMIHHSI TOTO, IO
YJIeHW POIMHU XBOPOTO i KOMaHja, 10 HAalae MEIUYHY
JIOTTIOMOTY, MOBMHHI €(eKTUBHO CIIiBMpaIlOBAaTU Ta CIIiJI-
KyBaTHUCS 151 3a0€e3MeUeHHsI HalKpaloro A0Sy 3a ma-
LIIEHTOM;

— anbmpyizm i 3axucm — BiIIaHICTh i O€3KOpUCIUBE
CTaBJICHHS O TAalli€eHTa 3apaau ioro OJjara, 110 € OCHO-
BHUM (paKTOPOM MOTHUBALIil MpU HaZaHHI MEIUYHOI J0-
IIOMOI'M Ta IPIOPUTETOM Ilepel OCOOMCTMMU iHTepecamMu
JlKaps.

B VYxpaini MopasnbHi 3acanu AisSTIBHOCTI JIiKapiB CHUC-
TeMaTnu3oBaHi B «ETMYHOMY Komekci jikaps YkpaiHu»
(mani — Kopgekc) 3 ypaxyBaHHSIM ToJIokeHb MixXKHapoj-
HOTO KOJIEKCY JIikapchKoi eTuKH, [eJIbciHChKOT AeKapallii,
3arajbHOI IeKJapallii Ipo reHoM i IpaBa moauHu i KoH-
BEHIIii PO 3aXMCT TpaB Ta TiIHOCTI JIOAWHU 3 OTJISIIY Ha
3aCTOCYBaHHSI JOCSITHEHb 0i0JI0Tii Ta MEAULIMHU, JIe HATO-
JIOIIIEHO, 110 KUTTS Ta 3M0POB’S TIOAUHU — TOJIOBHI, (yH-
JaMEHTaJIbHI LIHHOCTI OepxKaBu. [isUIbHICTb Ke JiKaps,
30KpeMa IefiaTpa, Ma€ OyTU CIIpsSIMOBaHA Ha 30€peKeHHS
JKUTTS i 310pOB’sI AMTUHU Bil MOMEHTY 3a4aTTsl Ta BUMarae
BiJl HBOIO TYMaHHOTI'O CTaBJICHHSI 10 JIOAMHU, ITOBaru 10 ii
0COOMCTOCTI, CIiBYYTTS Ta CITiBY4YacTi, JOOPO3UWIMBOCTI,
OnarofiiiHOCTI Ta MUJIOCEPAsl, TePIUISTYOCTI, B3aEMOAOBI-
pH, MOPSITHOCTI Ta cripaBeauBocTi [1, 2].

BonHouac 1iyla HU3Ka NMUTaHb IOA0 €TUKU MPaKTU4-
HOI IisUTbHOCTI B TieAiaTpii BUSBWIACS HEBHPIIIEHOIO.
Tomy nnst moriomMoru menpiatpam/pe3uieHTaM y pUAHSTTI
CKJIATHUX eTUIHMX pilieHb KoMiteToM 3 0ioeTnku AMepu-
KaHCHKOI akageMii rmemiaTpii Oyia cTBopeHa XapTist riKaps,
y SIKii1 cpopMyJILOBAHO 3 OCHOBHI NIPUHIIUMIN MOTO Hisl/ib-
HocTi Ta 10 KiIro4oBUX npodeciiHuX 000B’s13KiB [3].

[epmuit npuHIMn XaprTii AeKJIapye npiopumemmicmo
bnaeononyyyss nayicuma Ta 3aCHOBAaHMI Ha BiIgaHOCTI
CIYXKiHHIO MOro iHTepecaM, OCKIUJIbKM aJbTPyi3M CIIPUSIE
IOBipi, sIKa € LUEHTPAIBHOIO Y CTOCYHKAaX MiX JiKapeM i
MaiieHToOM, TIPU LIbOMY PUHKOBI CUJIM, TUCK CYCITiJIbCTBA
i1 aAMiHiCTpaTUBHI BUMOTM HE TIOBMHHI MOPYIIYBaTH el
TIPUHIIUII.

Jpyruii TIpUHIOWI CTOCYETBCSI agmoHomii nauienma,
SIKy JIiKapi TIOBMHHI ITOBaXkaTu, OyTH YeCHUMH 3i CBOIMU
Mali€eHTaMy Ta HagaBaTU iM MOXJIMBICTh MPUKMMATH 00-
IPYHTOBaHI PillleHHs LIOAO CBOTO JIIKyBaHHSI, SIKIIIO BOHU
BiIMOBiAAIOTh €TUYHIl MPaKTHULIi i HE MPU3BOISTH 10 HEHa-
JIESKHOTO JTOTJISI Y.
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TpeTiit npuHUMI — coyianvHoi cnpasedausocmi, 3TimHO
3 SIKMM MeIM4YHa Mpodecis IOBUHHA CIPUSITU CIpaBeIIn-
BOCTi B CICTEMi OXOPOHU 3A0POB’S, BKIIOUAIOUHN CIIpaBe/i-
JIMBUIA pO3MOiJ ii pecypciB, 3a BiAICYTHOCTI TMCKPUMIiHALLi1
3a O3HaKaMM pacu, CTaTi, COLiaIbHO-€KOHOMIYHOIO CTa-
TYCY, €THIYHOTO TMOXOMKEHHSI, PEeJIirii Un Oyab-gKOoi iHIIOT
COlliaJIbHOT KaTeropii.

3 omisiy Ha OCHOBHI MPUHLIMITKA XapTii chopMyiboBa-
Hi 10 mpodeciiiHux 000B’I3KiB JiKaps, 30KpeMa mnemiaTpa:

1) Oyt mpodeciiiHo KOMITIETeHTHUM;

2) OyTU YeCHUM 3 MalliEHTaMM;

3) noTpuMyBaTUCS KOH(DiAEHIIMTHOCTI 1100 Malli€HTA;

4) migTpUMyBaTU HaJeXHi CTOCYHKHU 3 MalLliEHTaMU;

5) BIOCKOHAIIOBATU SIKiCTh MEAMYHOI JOITIOMOTH;

6) MOKpAIIyBaT! JOCTYII IO MEIUIHOI TOTIOMOTH;

7) CIIpUSITU CIIPaBeIJTMBOMY PO3ITO/ILTY OOMEKEHUX pe-
CypCiB;

8) BUSIBJIATH NIPUXMIIBHICTb CyYaCHUM HayKOBUM 3HaH-
HSIM;

9) nmiaTpUMyBaTU JOBIpY MALIEHTIB IILJIIXOM YpPETyJIio-
BaHHs KOH(IIIKTY iHTepeCiB;

10) Oyt BinmanuM rpodeciitHuMm 000B’s13kaMm [ 3].

Came goTpuMaHHS IpodeciiiHux 000B’SI3KiB TeaiaTpa
1I0J0 MAIli€EHTIB, WICHIB iX POIAMH Ta CYCIILJIbCTBA JIEKUTh
B OCHOBI KOHIIETILIi1 «XOPOIIIOro JiKapsi» — JIIOAUHU, TIpaK-
TUYHA IisJIbHICTD SIKOi B MEIULIMHI 0a3y€eTHCS HE TUTKU Ha
BUKOPHUCTaHHI HaliCy4acHIIIMX HayKOBUX JOCSITHEHD [16],
aJjie € TaKoX i MUCTelTBOM [17].

Y 1boMy acrexTi Jlikap-TeaiaTp, sIK «XOpOILIUH Jikap»,
€, MalOyTb, HAMSCKpaBIIIMM TIPEICTaABHUKOM JIiKapChKOT
CIITBHOTH, OCKIJIBKM 3a3BHYAlL:

— JIa€ TIopajy ajIbTPYICTUYHO, 60 CTypOOBaHUI XBOPO-
0010 IUTUHU Ta ii QI3MIHUMU, EMOLIMHUMU, TICUXOJIOTiU~
HUMU i (piHAHCOBUMM HaCIiIKaMMU;

— IIOBHOIO MipOIO TIPOSIBJISIE CBOI KOMMETEHIIl SIK JIi-
Kap, ILIO IIparHe IOMOMOITH TALi€EHTY Ta/abo OaTbKam
3PO3YyMITU MPUPOIHUI PO3BUTOK XBOPOOU, BUSBIISIIOUN HE
TUJIBKY CBOE CHIiBYYTTS, aje il CriBIepe:KuBaHHs;

— € YyHHUM, JeJiKaTHUM i MaliCTepHUM Ta MOCTiliHO
npodeciiiHO BIOCKOHAJIIOETHCS, BIIPOBAIKYIOUU Y CBOIO
MPaKTUYHY JisUTbHICTh CydacHi HaykKoBi gocsirHeHHs [10,
14, 16].

ITpu boMmy mJis JTiKapiB iHIIKUX CIELiaIbHOCTE «XO-
pOIIMIi MeliaTp» € TUM KOJIETO0, SKOMY BOHU O JAOBipvIn
TypOOTY IIPO CBOIX BJIACHMX HiTeil [17], OCKIIbKM BiH Ma€
BCi HeoOXinHi mpodeciiiHi KOMITeTeHIIil, 1110 BKIIOYAIOTh:

1) HaBMYKY JOTJISIMY 3a MalliEHTaMU:

— oOpraHizallisi Ta BHU3HAYeHHS IIPiOPUTETHOCTI
000B’SI3KiB 1151 3a0e3MeUeHHs 0e3MeYHOro, e(peKTUBHOTO
Ta Ai€BOTO IOIJISIAY 3a MalliEHTaMMu;

— OIUTYBaHHSI MALiEHTIB/POAUHU TIPO OCOOJIMBOCTI
3aXBOPIOBAHHSI, 3 MPUBOIY SKOTO BOHU 3BEPTAlOThCS 110
JIOTIOMOTY, 3 0COOJIMBOIO YBAroko 10 MOBEiHKOBUX, TICUXO0-
COlliaJIbHUX, HABKOJIMIIHIX i CIMEITHMX BILIMBIB Ha PO3BU-
TOK 3aXBOPIOBAHHSI;

— KOHCYJIETYBaHHS MALi€HTIB i WIEHIB iX pOIUH;

2) HaBYaHHSI Ta TIOCTiiHE CaMOBIOCKOHAJIEHHS Ha
OCHOBI ITPaKTUKU:

— BM3HAY€HHSI CWJIbHMX CTOpPiH, HENOJIKiB Ta MeX
BJIACHUX 3HaHb i JOCBiay;

— OKpECJICHHSI HaMpsIMKiB Ta 3MilACHEHHSI HaBYaHHS
3aJU1s1 MiABUIIIEHHS OCOOMCTOTrO i MpodheCiiitHOTO PO3BUTKY;

— yyacTb y HaBYaHHIi MalLli€eHTIB, POAWH, CTYAEHTIB,
MPEeACTaBHUKIB TPOMAACHKOCTI Ta iHIIMX MEIWYHMX Tpa-
LiBHUKIB;

3) HAaBMYKU MiKOCOOUCTICHOTO CIiJIKYBaHHSI:

— 3MIaTHICTh JIEMOHCTPYBATH MTPOHUKIIMBICTh Ta PO3Yy-
MIiHHS eMOIili i peakiii Ha HUX, 00 HAJCKHUM YMHOM
MO3UTHUBHO BIUIMBATU HA CTOCYHKH JIIO/ICH;

4) mpoecioHamizm:

— npodecioHai3alis;

— npodeciiiHa ITOBeIiHKa;

— TrYMaHi3M Ta MUJIOCEPIsI;

— KYJBTypHA KOMIIETEHTHICTb;

5) cuCTeMHY MPAaKTUKY Ta BIOCKOHAJIEHHSI:

— TIJABUIICHHS PiBHSI 3HAHb 111010 BUTPAT Ta aHAJIi3 pU-
3UKY i KOPUCTI B JTiKyBaHHI MaIliEHTIB, SIKIIIO 11 TOPEUHO;

— 3JIaTHICTb BiICTOIOBATH SIKiCHE OOCTYyrOByBaHHSI Ia-
LIIEHTIB i CUCTeMU JIOTJISITY 32 HUMU;

— 0COOMCTICHUIA Ta TIpodeCiitHI PO3BUTOK,

— 3/IaTHICTh BUKOPUCTOBYBAaTH CaMOCBiIOMiCTb, 3HAH-
HSI, HABUYKHU Ta €MOIIiliHi 0OMeXeHHs WISl (hOpMYBaHHS
BiIMOBIAHOI IOBEMiHKM, CIIPSIMOBAHOI Ha IIOIIYK OITH-
MaJIbHOI IOMIOMOT'Y TAILIEHTY;

— BMIiHHSI KepyBaTU MOXJIMBUMHU CYNEPEYHOCTIMU
MiX 0COOMCTUMU i TpodeciiHuMMU 000B’I3KaMU;

— 3JaTHICTb IEMOHCTPYBATH HaliiiHICTb, 3aBISKU SKii
1ioro KoJieru OyayTh MOYyBaTUCS B Oe3Mmelli, KOJIX OIUH 3
HUX BiIIOBiga€ 3a AOTJISL 3a MalliEHTaMU,

— OyTU BIEBHEHUM Y c00i, 110 3aCITOKOIOE ITAlli€HTIB,
ciM’10 Ta WIEHiB KOMaH/IU, SIKi HagaoTh qonomory |3, 22].

V. 3.2 «<EtTnuHOoro Komekcy Jikaps YKpaiHn» BKa3aHo,
IO «JIiKap Hece BiOIIOBiIaJbHICTh 3a SKICTh i TYMaHHICTh
MEIUYHOI JTOIOMOTIHM, SIKa HAZAETHCS MAILliEHTaM, i OyIb-
SIKMX iHIIUX podeCciiHUX il 11010 BTPYYaHHS B XKUTTS Ta
3[10pOB’S JIIONMHU. Y CBOIll poOOTi BiH 3000B’sI3aHUI 10-
TpumyBaTtuch KoHCTUTY1III i 3aKOHIB YKpaiHU, 1il041X HOP-
MAaTUBHUX JTOKYMEHTIB CTOCOBHO JIiIKAPChKOI MPaKTUKH, 3
ypaxyBaHHSIM OCOOJIMBOCTE 3aXBOPIOBAHHS, BUKOPUCTO-
BYBaTM METOAM MPOMiIAKTUKU, TiarHOCTUKU i JiKyBaHHSI,
SIKi BBaxkae HaWOUIbII e(PEKTUBHUMHU B KOXHOMY KOH-
KPETHOMY BUTIAJIKY, BUXOISIUM 3 iHTEpEeCiB XBOpOro. ¥ pasi
HEOoOXiTHOCTI Jlikap 3000B’s13aHUI1 3BEPHYTUCS 32 I0TTOMO-
r'OI0 CBOIX KoJIeT» [2]. SIK BUIHO 3 BUIIIEHABEICHOTO ITYHKTY
Konekcy, Ha BigMiHY Bil aHAJIOTIYHUX MO3UIII aMepUKaH-
CBhKOI CMCTEMM €TMKH JiKapiB, B YKpaiHi 3ameKkjiapoBaHe
BEPXOBEHCTBO JepKaBHOI HOPMATHBHO-IIPABOBOI 0asu y
peramMeHTallii poOOoTH JliKapiB, 30KpeMa i meniaTpis.

st Toro mo6 cratu e(eKTUBHUM Ta BUCOKOIpode-
CililHUM, TOOTO «XOpOIIMM IIediaTPOM», CTOCYHKU MiX
JliKapeM, TUTUHOI/0aThbKaMy UM iHIIMMU JIiIKapsSIMU T0-
BUHHI 3aBX1u Oytu naptHepcbkumu [11, 17]. [1pu npomy
pOJib OaThKiB BUSHAYAETHCS:

— IX 3aIiKaBJICHICTIO Ta BiAIOBiZAJILHICTIO 3a 3T0POB’sI
IXHIX IDiTel;

— CBOEYACHUM 3BEPHEHHSIM [I0 JIiKapsi TP MEAUYHUX
mmpo0bJeMax;

— CHIJKYBaHHSIM Ta €(PEKTUBHOIO B3aEMOIEIO 3 Ie/li-
aTpoM [IJIsSI CTBOPEHHS Ta peali3allil ONTUMAaJbHOIO IUIaHY
JIIKyBaHHSI.
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V cBoro 4yepry, 000OB’SI3KOM TiediaTpa € HaJgaHHS BU-
YepIiHoi i HOCTYMHOI iHopmallii Mpo cTaH 310pOB’S M-
TUHU, 30KpEeMa JaHUX PO NMepeBaru, pu3vMKy i BATpaTu Ha
JIIKyBaHHSI.

baTbku 3aBX/IM MOBUHHI OTPMMYBATH BiIOBiAi Ha CBOL
3aMUTaHHS 1 TP 1IbOMY OYTH BiIbHUMU B TIOIIYKY iHIIOT
IYMKW, MaTU BUYEPITHY iH(GOPMAIlilo IIOA0 MOKINBOTO
KOHMJIKTY iHTEpeciB, sIKy IeaiaTpy MOBMHHI HajaBaTw,
11100 YHUKHYTU OY/Ib-SIKMX ITOMUWJIOK Y JIOTJISI/I 32 XBOPUMU
i U yCYHEeHHST iX MOKJIMBUX HACTIIIKIB.

BaxmBo 3a3HaunTH, IO AiTH i MiIUNTKHA, 9K MHalli€H-
TU, MOBUHHI OyTU 3a0e3mneydeHi Oe3mepepBHUM AOCTYIIOM
10 MeauyHoi pormomMoru. IlemiaTpu Ta By3bKi creliaiic-
TH 3000B’s3aHi IMOBaxKaTW OaxKaHHSI OUTUHU 1 OaTbKiB,
MmaM’sITalouu, 1110 BU3HA4YaTH, 110 caMe Oyae Halikpaile
BIJMOBIAaTH iHTepecaM IUTUHU, MOXYTb Yy MepLly yepry ii
0aThKH, i came 11e € OCHOBOIO YCYHEeHHsI KOHGUIKTIB [11, 16].

OTXe, HUHI Y CBIiTi TIOCTIHHO PO3pO0JISIOTHCST OB
00’€KTHBHI, HAyKOBO Ta CTaTUCTUYHO OOIPYHTOBaHi Me-
TOAM BU3HAYEHHSI TOTO, XTO HACIIpaBi BiAIOBiga€e KO-
YOBUM KPUTEPISIM «XOPOIIOTO JiKapsi», TOOTO € KIIiHIIHO
KOMIIETEHTHUM, CITiBUYTJUBUM, KOMYHiKaOEJIbHUM Ta
OPUXWILHUM [0 IalliEHTa i 4IeHiB I0ro poauMHU ITiemia-
TpoM. BoueBuapb, BuIlle3a3HaYeHi 3acaay poOOTU AUTSIIOTO
JliKapsl MalOTh CTaTU OCHOBOIO UISI PO3POOKU i IIIMPOKOTO
rPOMAaZCbKOro OOrOBOPEHHST aHAJIOTIYHOIO CTPaTerivyHOro
NIOKYMEHTa i B YKpaiHi.

KOH®PAIKTHI cutyauii
(piLLIeHHSI, o cynepeyatb oAHe
OAHOMY)

3arnobiraHHs KOHGJIIKTHUM CUTYallisSIM Ta ONITUMAJIbHE
IX BUPIIICHHS € BaXXJIMBUM KPUTEPIEM piBHS IIpodecioHa-
nmisMy memiatpa. Komm Mmixk memiaTpoM i 6aTbkamMy HeMae
3roiM 1IO/I0 TOTO YW iHILIOTO MUTAHHSI BEIEHHS XBOPOI
IUTUHU, caMe JiKap MOBUHEH PO3’SICHUTU WIeHAM POIv-
HU OCHOBY 1IMX PO30iXKHOCTEl, HABYMTHU iX Ta 3pOOUTHU BCe
MOXJIMBE ISl 3aI0BOJIEHHS IMOTpeOd AUTUHU B paMKax ic-
HYIOUMX OOMEXEeHb. Y LMX BUIAIKaXx JiKap MOBUHEH BU-
3HAYWTH, YU iICHYE PU3UK BUHUKHEHHS CEpiiO3HOI IIKOIH,
SIKIIIO CJIiyBaTh Oa’kaHHSIM TUTUHU Ta/ab0 0aThKiB. AKIiio
Taka MOXJIMBICTb iCHYE, TO TIeJiaTp MOBUHEH 3BEPHYTU-
¢Sl IO CBOTO KOJIETH JIJIsl OTPUMAHHS iHILOI TyMKHU i TisITK
y TIepIly 4epry JJisl 3aXMCTy iHTepeciB TUTUHU, TOOTO He
MPUTTAHSTU 3aXOMiB 3 OISy 3a Mali€eHTaMu 10 TUX ITip,
TMOKU 3AiNCHIOETHCS JIIKyBaHHS 32 MEAUYHUMU TTOKa3aH-
HAMU a0o0 IHIIWKI memiaTp He B3sB Ha cebe BiAImoBimaib-
HICTb 32 KOHKpeTHU I Bunanoxk [11, 19].

BiACYTHICTb AUCKPUMIHALLT, COLLOAbHI
3060B’3CHHS TO 6e3nepepBHICTb
AOrAgAY 30 AUTUHOIO

[lemiaTpu Ta By3bKi CIELiaJliCT HE TTOBUHHI BiIMOBJISI -
TW B TIPUKAOMI IiTSM 4epe3 iX pacy, KoJiip HIKipu, peJirito,
HallioOHaJIbHE MTOXO/KEHHSsI, iHBaJIiIHICTh, CEKCYaJIbHY Opi-
€HTallito a00 Oy/1b-sIKY iHIIly O3HAKY, 1110 SIBJISIE COOO0 AUC-
KpHMIiHalIIiI0, a TAKOX TSLKKOXBOPUM HIiTSIM Yepe3 Te, 0 iX
pOAHA HE MOXeE OTJIATUTH HaJlaHi TOCIyTHU.

IleniaTp Mae MOBHOBaXK€HHSI BCTYIIATU B MEIUYHI CTO-
CYHKU 3 POIMHOIO XBOPOi TUTWMHM a0O0 BiIMOBIISITUCS Bif

HUX, OKPiM Haa3BUYaliHUX cuTyalliii. OmHak IMmics Toro, K
TaKi CTOCYHKM BCTaHOBJIEHI, ITeIiaTp Ma€ B3TU Ha cede Mo-
BHY BiJITOBiIaJbHICTh 32 MEAUYHE OOCIYTOBYBaHHS TUTH-
HU. BiH TaKkoX MOBUHEH pO3yMiTH, KOJIU Tpeba HalpaBUTU
IUTUHY IO BY3bKUX CITELaJiCTIB JUIsT MiIBUILIEHHS epeK-
TUBHOCTI JiarHOCTUKU/Teparii CTaHy 4u 3aXBOPIOBaHHSI,
110 HE BXOJMTH JIO0 MOTO KOMIIETEHIIil sIK meaiaTpa [7].
AMepuKaHCBbKa akKameMmis IediaTpii BBaXkae, IO Me-
IWIHEe OOCJIyrOBYBaHHS MiTeM i MimIiTKiB Ma€ OyTH IO-
CTYIHUM, Oe3repepBHUM, BCEOIUHUM, CKOOPANHOBAHUM,
CITIBUYTJIMBUM, KYJIBTYPHUM Ta edekTuBHuM [6, 7]. Tlemi-
aTp MOBUHEH 3a0€3MeYUTU AOCTYM A0 MEAUYHOI JOTIOMOTU
IJI BCiX AiTeit, 30Kpema i TMX, XTO He 3acTpaxoBaHUil abo
3aCTpaxXoBaHMI HEOOCTaTHHO [8], aje yTpuMyBaTHUCS Bif
MapHOTro BTPyYaHHSI, BAKOPUCTOBYBATU Halle(eKTUBHIILI
METOAM MIarHOCTUKHW, TaPAHTYIOUYM 1X PiBHY IOCTYIHICTh
[3]. IIpn mpoMy memiaTpu Ta BY3bKi CITeLialiCTU MOBUHHI
e(eKTUBHO CMiJIKyBaTUCSI OAWH 3 OJHUM [IJISI CBOEYACHOT
OLIIHKM CTaHy MallieHTa Ta KOOpAWHALIil TIJIaHy JiKyBaHHSI.
V1. 3.5 «<ETnuHOTO KOAeKCy Jlikapsi YKpaiHU» TeX Ha-
TOJIONIYETHCS, IO Tif] Yac JIiKyBaHHSI IUTUHU 200 XBOPOTO,
SIKAI mepeOyBae T OImiKolo, JiKap 3000B’sI3aHUI Hama-
BaTU IIOBHY iH(opMallilo iioro 6aTbkaM abo OIliKyHaM Ta
OTpUMATH IXHIO 3rOooy Ha 3aCTOCYBaHHS TOIO YW iHIIIOTO
METOy JiKyBaHHsI abo Jikapchkoro 3aco0Oy. Ilpu 1pomy
JliKap MOBMHEH 3axMIaTh iHTepecu AUTUHU YU XBOPOTO,
SIKUI HE MOXEe CaMOCTiHHO MPUUHSITH pillleHHS, SKIIO
OYEBUIHO, IO iHTEPECU MOTO XUTTS i 3M0pOB’st Oaitmayxi
OTOYYIOUMM Y1 HEAOCTaTHHO HUMU YCBIZIOMITIOIOTHCS [2].

MeXi Me AMYHOT AONMOMOTU NALLIEHTOM

CriiBUyTTSI Ta YyiHICTb TIPU JOTJISIAI 3a AUTUHOIO 3a-
BXIM MaroTh OyTH 30aIaHCOBAaHMMM, 00’ €KTUBHUMM i JI0-
CTaTHiMU, 6e3 TTOpYIIeHHS MeX MEIMNYHOI JOTIOMOTH, 110
MOX€ CTAaHOBUTHU CEpHO3HY 3arposy IpodeciiiHoMy cCy-
JoKeHHTo [16].

30iabllIeHHsT TOBipy Ta 3MiHM B MpodeciiiHuX Mexkax
MOXKYTb BiIOYTHCSI MPU €BOJIIOLIT CTOCYHKIB AUTHUHA,/pPO-
nuHa — mneniaTp. [TopyiieHHs npodeciiiHuX MexX Moxe
BKJIIOYATU OOpa3IMBY MOBEHiHKY, CEKCyaJlbHi CTOCYHKU
MiX JIiKapeM i mauieHToM/4wieHaMi MOoro poauHU, MpUii-
HSITTS MOJAPYHKIB JIiKapeM Bif uieHiB poauHu [5, 12]. Ha
nymky M.E. Fallat ta J. Glover (2007), HeBeuKHUil 3HaK
yBaru i MOASIKM Bil caMOro ITalliEHTa Y1 10ro pOAMHU iHO-
i Moxe Oyt mpuitHatuM jgikapem y CIIA, sgkimo e He
BIUIMBa€ Ha (opMyBaHHS #oro mpodeciiiHol KIiHIYHOI
nymku [11]. Onpasy 3a3HaunmMo, 1110 B YKpaiHi Takuii ¢paxT
y JIiIKapChKill MisTBHOCTI € B3arajli HEMOXJIUBUM.

Po3BuTOK emmaTuyHMX i1 HeCeKCyaJlbHUX IIOYYTTiB
MPUXWILHOCTI A0 IMallieHTa ad0 WieHiB MOro poauHu He
nopyuiye npodeciiiHi Mexi IUTSYOro Jiikapsi Ta € JTyxe
L[IHHUM $IK JJTs TalieHTa i ¢iM’i, Tak i as camoro daxis-
LIs1, OCKIUJIBKU peaizye MOXJIMBICTb MOro OCOOMCTICHOTO
3pocTaHHs. Y LIbOMY KOHTEKCTi JOLIJIBHO 3rafaTv CJIOBa
BUIATHOTO YKPalHCHKOTO BYEHOTO-TIemiaTpa, mpodecopa
B.M. CinenbHUKOBA, SIKMi1 3aBXIU TMiIKPECTIOBAB, 1110 Ji-
Kapio He 000B’SI3KOBO JIIOOMTH CBOIX ITalli€EHTIB, aje Tpeda
iM CITiBUyBaTH i IepeXMBaTH 3a HUX.

Ilemiatp y CILA mnoBuHEH BUKOHYBAaTH HIPOXaHHS
0aTbKiB (OMiKYHiB) IIOA0 MOXJIMBOCTI OTPUMAaHHS APYroi
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(m1oaaTKOBOI) AYMKM CIIELiajliCTiB CTOCOBHO TaKTUKU ia-
THOCTHMKHU 1 JIIKyBaHHSI iX IMTUHU i Ma€ OyTU NOCTYITHUM
IJI1 HaJaHHSI peKOMeHalliii 6aTbKaM Ta OUTUHI ITiCJIs
TOTO, SIK BOHU OTPUMAaJIW TyMKHU iHIIUX JIiKapiB [7].

Hekonu niegiatp, 4ieHH ciM’i i malieHT BUMYIIEHi 00-
TOBOPIOBAaTU TMUTAHHS MPO Te, L0 3 SIKOICh MPUYUHU €
HEeOoOXiHICTb 3MiHUTH Jiikapsi. OMHUM i3 CKJIaAHUX B €TUY -
HOMY TUIaHi MUTaHb € CUTYAIllisl, KOJIU TeiaTp:

— JIKy€ CBOIX BJIACHUX IiTeld i € 3arpo3a BTpaTU
00’€KTUBHOCTI;

— JIiKap He B 3MO3i 3’SICyBaTH deJIiKaTHi MUTaHH y T1a-
LiEHTa — TOMAi WieHaM CiM’i JOBOAUTHCS IIYKATH iHIIIOTO
neniatpa.

BuHSTOK CTaHOBJISATH HEAOCTATHLO BUBYEHI raay3i Me-
IULWHM, 1€ MOXe OyTH JIMIe OOuH (axiBellb, a00 y pasi
Haa3BuyaitHoi cutyartii. o cTocyeTbes M1aHOBOI J0IO-
MOTH, 1110 HATAETHCS HEMTOBHOJIITHIM MaLliEHTaM, €KCIIEPTU
AMepUKaHCHKOI MEIMYHOI acolliallii BKa3yloTh, IIIO «HEIIO-
BHOJIITHI 1iTH, SIK TIPaBUJIO, HE OYIyTh MOYYBAaTHUCS BiJIbHU -
MU Bill JOTIOMOTHY 0aTHKiB», 110 ITOTPeOY€E 00OB’SI3KOBOTO
TOTPUMaHHS IPUHLMITY KOHDineHIiiiHOCTI [8].

Ha 1e Takox Bkasye i ykpaincbkuii Komekce, ge y 1. 3.6
3a3HaueHo: «KoxXeH malieHT Mae mpaBo Ha 30epiraHHs
ocobucToi TaemHuli. Jlikap, K i iHIIi ocodu, siKi 6epyTh
y4acTb y HalaHHi MeIUYHOI IOIIOMOTI'M, 3000B’s13aHi 30epi-
raTu JikapCbKy TAEMHHUIIIO HABIiTh ITiCJIs CMEPTi Malli€eHTa,
SIK i (akT 3BEpHEHHS 32 MEIUYHOIO TOTIOMOrolo, 3a Bifl-
CYTHOCTI iHIIIOTO PO3MOPSIIKEHHSI XBOPOTO, a00 SIKIIO 1€
3aXBOPIOBAHHSI HE 3arpOKy€e MOro OJIM3bKUM i CYCHiJIbCTBY.
TaeMHUIIS TTOIIMPIOETHCST HA BCIO iH(DOpMaLllito, OTpUMaHy
B TIPOIIECi JIIKyBaHHSI XBOPOTO (Y TOMY YMCIIi liarHO3, Me-
TOIU Tepallii, IIPOrHO3 TOIIO)» [2].

KoHdiaeHUinHICTb Ta AOCTYN
AO MeAnYHoiI iHdopmauii

IloBara mo mpuBaTHOCTI MALIi€EHTIB Ta iX CiMell, BKIIOYHO
i3 3aXMCTOM KOHGiAeHIIIHOCTI iH(OopMallii, € BakKJIMBOIO
pucoro piBHs mpodecioHanizmy B negiarpii [3]. ¥V CIIA
BaXXJIMBICTh TPUBATHOCTI TiAKpecsieHa (eaepaibHUM pe-
TYJIOBaHHSIM, BifoMuM $IK «IIpaBwio mpo KoHdimeHIiii-
HICTb», 110 BUIAHE BIiIMOBIIHO 10 3aKOHY IPO 3BITHICTH i
nepeHeceHHs1 MeauuHoro crpaxyBaHHsi (HIPAA). HIPAA
MPU3HAYCHUI JUIsI CTBOPEHHSI HalliOHAJbHUX CTaHAap-
TiB, 100 3aXMCTUTUA OCOOMCTY iH(OpMAallilo Malli€HTa IIpo
3M0pOB’s. 3rigHO 3 MM AOKYMEHTOM, OAaTbKU OTPUMAIII
HOBI ITpaBa [Ij1s1 KOHTPOJIIO i JOCTYITY 10 MEANYHOI iHhopMa-
1Iil IIpO CBOIX HETIOBHOJITHIX AiTei, 32 IeIKUMU BUHSITKAMMU.

3okpeMa, SIKIIO HeMOBHOIITHIM Ma€ IpaBo caM HaaaTu
3roJy Ha MeAUYHY AOTIOMOTY ab0 0aTbKH 3TilHi 3 TUM, 1110
BiH MOXe OTpUMMAaTH JOIOMOIY KOHGIAEHUiHO, MallieHT
MOXe€ peaslizyBaTh CBOI BJIACHI MpaBa OOCTYNy OO 3aXu-
1eHoi MeauyHoi iHopmauii. TuM He MeHIl, Aep>KaBHUIA
a0o iHILMI 3aKOH PEryJiloe, Y MOXHA 6aTbKaM PO3KPUTU
MeIUKO-CaHiTapHy iH(hOopMallilo 11010 HEITOBHOJIITHHOTO.
SKI110 3aKOH He MiATBEPIKYE TaKy MOXJIUBICTb, JIILIEH30-
BaHUi1 TpodecioHa MoXe Ha CBiii po3cyn HajaT/BiaMO-
BUTHU OaThbKaM y JOCTYIIi OO0 Li€i iHdopmarrii.

IIpaBuno npo koHbigeHuiiHicTsh HIPAA Takox nuk-
Ty€e HEOOXiTHICTh NMPMBATHOCTI IIOAO imeHTMiKalii ma-
LIEHTIB, SIKa MOIIMPIOETHCS Ha CTalliOHApHE JIiKyBaHH!I,

KapTH XBOPUX, a TAKOX TeJle(hOHHI Ta BUMAAKOBI pO3MOBH,
110 MOIJIM OYTU B IPOMAaJChKUX MiclsIX (JTipT, KOopumop).
3akoHOM 3a00pOHEHO Ha KOHGbEpeHIisX, BUCTaBKax, B
KOMIT'IOTEPHMX TIpe3eHTallisIX, KOHTpaKTaX, opraHizailiii-
Hilf TIOJNITUILI BUKOPUCTOBYBATU MEPCOHAJIbHI MaHi Talli-
€HTa, TOOTO JiKap 3000B’SI3aHUI 3aBXIU TOTPUMYBATUCS
cyBopoi KoHbineHitHocTi [8, 18].

He nmipysirae cyMHiBY, 110 3a3HaYe€HUX BUMEPITHUX TIpa-
BUJI HEOOXiTHO HOTPUMYBATUCH i Y HaIIill IemiaTpUIHil
MPaKTULI Ta KIIHIYHUX OOCTiMKeHHIX. TuM Oinblie, 110
i X IMOCTyJaTu BUCBiTIeHI B «ETmuHOMy Komekci jika-
ps YKpaiHu», 1€ HaroJIolIeHO Ha HEOOXiMHOCTI JiKapsiMm
Ta JOCTiTHMKAM OOMEXyBaTHCs Ha (opymMax BUKIIOUHO
00’€KTUBHOIO HAyKOBO-TIPAKTUYHOIO iH(MOpMaLli€o, 110
HE MAa€ MICTUTU €JIEeMEHTIB HECYMJIIHHOI KOHKYPEeHIIil, pe-
KJ1amu i camopekiamu [2].

3aXUCT iHTepeciB AUTUHU
TA KOAETiIOAbHICTb

O3Hako10 BUCOKOTO piBHS MpodecioHanizMy nejiiarpa €
TaKOX aJIBTPYi3M — 30aTHICTb CTABUTHU iHTepeCH AiTel Ta iX
poavH BUIlle 3a ¢BOi BiacHi [8]. OmHak iHOOI MeHEIKMEHT
MIPUBATHOI MEAUIIMHU MOXKE ITOCWINTUA KOH(PIIIKT MiX I10-
TpeOoI0 Y MeIUYHiil JOIOMO3i OiTsIM Ta (piHAHCOBUMU iH-
tepecamu neniatpiB [11, 13]. Came iHaHCOBI MexaHi3MU
11010 TTOAOPOKYAHHSI TOCIYT Ta BiAIIOBiIHOIO OOMEXKEeHHST
JIOCTYITy 0 MEIWYHOI JIOTIOMOTM O6araTbMa po3IJIsIIaiTh-
¢4 SIK 0COOJIMBO MPOOJIIEMATUYHI i € IXKEPEJIOM 3pOCTaryol
HEIOBipHU 3 OOKY SIK IeIiaTpiB, TaK i BiIMOBIAHUX MEAWY-
Hux yctaHoB [9]. [leniaTpyu He MOBMHHI AOMYCTUTH, 1100
(biHaHCOBI MipKyBaHHSI BIUIMBAJIM Ha KJIiHIYHY OLIIHKY CTa-
HY 310pOB’SI TUTUHU, i MAIOTb MOJIETIIUTH 11 JOCTYTI 10 Ha-
JIEXKHUX Ta e(DEeKTUBHUX MOCIYT, BKITIOYAIOYH CIIY>KOU TICU-
Xi4HOTO 3I0pOB’sl, COLIiAIbHOTO OOCIyTOBYBaHHS, OLIIHKY
PO3BUTKY, IIpodeciiiHy i hizmyHy Teparilo, CToOMaToJIOriu-
Hi MOCIYTU Ta CIY>KOU i3 30Dy, CIyXY i MOBJIEHHSI.

JuTsadi Jikapi, 0e3 CyMHiBY, TaKOX BiIirpaloTh BaxK-
JIMBY pOJb i B rapaHTii SIKOCTi MEIMYHOI ITOIOMOIH, IO
MOX€E BKJIIOYATH HEOOXiIHICTh 3a0€3MeYeHHsI 3BOPOTHOTO
3B’SI3KYy 3 MOCUJAHHSIM Ha iHIIMX JiikapiB. [lemiatp mo-
BUHEH JOKJIACTU BCiX 3yCUJIb, 1100 BU3HAYMTU BCi (HaKTU
B KOHKPETHOMY BUIAIKY, TEpII HixX MPpUIAMATH pillleHHS
IIIOJI0 OLIiIHKM SIKOCTi MEIMYHOI IOTIOMOTH, sIKa OyJ1a Hama-
Ha iHIIUM JliKapeM, 30KpeMa, 3a 0axkaHHsIM 0aTbKiB. 3BO-
POTHUI 3B’SI30K TMOBUHEH TMPOBOIUTUCS B HEKPUTUUHIM
MaHepi SIK JlikapeM, Tak i 0aTbKaMu. A iemiaTp, SK1il OTpu-
MaB KPUTUYHUI BiITYK, TOBUHEH BU3HATHU, 1110 1i€ MepIll
3a BCE MOXJIMBICTh YOMYCh HABUMTHUCS, IKepeno Oesre-
PepPBHOI OCBiTH, 110 JOMOMOXKE OMY B POOOTi 3 iHILIMMU
MalieHTaMHu, a He MpocTo KpuTuka [9, 14]. OTxe, neniatpu
Ta CIeLiaJlicTh By3bKOTo Mpodiao MOBUHHI OYTH KOJeTi-
aJTbHUMU, TIOBAXKaTH TYMKY OJIMH OJHOTO SIK HalBaXKJIMBi-
IIUX TIAPTHEPIB JUISI ONTUMAJIBHOTO MPUIAHSTTS PillleHHS
Ta e(heKTUBHOTO HallaHHSI HAKpaIloi MeIMYHOI 10TTOMO-
I'Ml CBOIM ITalliEHTaM Ha 3acajax JIoKa30Boi MeauiuHu [11].

BucHoBKM

Takum 4MHOM, CTBOPEHHS B Oymb-sIKiil KpaiHi HaIio-
HaJIbHUX JOKYMEHTIB, Y SIKMX YiTKO Ta CUCTEMHO c(opMy-
JIbOBaHi OCHOBHI CTaHAAPTU, IPUHLMIIN, KOMIETEHTHOCTI

Tom 18, N2 4, 2023

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 67



Aikapio, wo npaktukye / Practicing Physician

Ta npodeciiiHi 000B’sI3KU TeaiaTpa, € BaXJIMBUM BaxeleM
y IMiABUILEHHI piBHS MpodecioHalli3My Ta MOKJIMBOCTI
00’€KTHBHOI i BCeOIYHOI OLIIHKM HOr0 MPaKTUIHOT JislTb-
HOCTi 3 (hOpMYBaHHSAM OCOOUCTOCTi MiICHO <«XOPOIIOTo
nemiaTpa» sl 30epekKeHHs i MOJIIIIEeHHsT SIKOCTI HalaH-
Hs MEIUYHOI JOITOMOTH IiTaM i mimriTkaM. CaMe Take He-
MPOCTe 3aBIaHHS 3apa3 CTOITh i ITepe]; YKpaiHOI0 B yMOBax
TPUBAIOYOI BilfHU Ta 3MEHIIEHHS KiJIbKOCTI JliKapiB i Me-
MAYHUX CeCTep Yyepe3 eMirpailito Ta TUMYacoBY OKYIIAIlilo
YaCTUHU TEPUTOPili KpaiHU.

KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HiCTb KOHMJIIKTY iHTepeciB Ta OyAb-sIKMX (hiHAHCOBUX iH-
TepeciB IPpU MiAroTOBLI L€l MyOTiKalii.
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Ethical standards in pediatrics: who is a “good pediatrician”?

Abstract. This article discusses the issues of modern ethical stan-
dards in pediatrics, considers the essence of the concept “a good
pediatrician”. The key components of the practical professional
activity of a pediatrician, such as honesty and integrity, reliability
and responsibility, respect for others, compassion and sensitivity,
self-improvement, self-awareness and knowledge of the profes-
sional limits of providing medical care, connections and coopera-
tion, altruism and protection the interests of the patient and mem-
bers of his/her family are considered by the authors. Information is
provided regarding the basic ethical principles, duties and compe-
tencies of the practical professional activity of a pediatrician in the

American healthcare system and the ethical principles of a doctor’s
activity in Ukraine. The standards of behavior of a pediatrician are
described, according to which he can be evaluated both by medical
students, residents and colleagues, as well as by parents, which is
necessary for providing quality medical care to children and ado-
lescents. The reasons for the formation of conflict situations in the
pediatrician’s practice and approaches to their effective resolution
are considered, as well as the role of confidentiality and collegiality.
Keywords: pediatricians; professional activity; doctor-patient/
parents relationship; conflict resolution; confidentiality; collegi-
ality
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TepHOMIAbLCbK HQLIIOHQABHWUYM MEAMYHWA YHIBEPCUTET iM. |. [opbadyescbkoro MO3 YkpaiHu,
M. TepHOnMiAb, YkpQiHa

[ocTpUM renaTtuT HEBIAOMOI eTIOAOTIT Y AiTeMn:
OHAAI3 MOXXAUBUX €TIOAOTYHUX YUHHUKIB

Pesiome. Axmyaavnicmo. Ipo cnasax zenamumy negidomozo noxoodicernns y dimeii sixom 6id 1 micsiysa do 16 pokie
ynepute 6yn0 nogidomaeno BOO3 y keimui 2022 poky. [lpu ybomy cnocmepieanu 8Ucoky 4acmomy e0cmpoi ne4iHKooi
Hedocmamuocmi ma do 5 % dimeii nompebysaau mpancnaanmauii neuinku. Mema: eusnayumu iMogipHi emionoeiumi
YYUHHUKU MA MeXAHI3MU PO36UMKY 20CMPO20 2enamumy Hegioomoi emionoeii Ha 0CHOGI CUCMEMH020 aHani3y Aime-
pamyprux Oxcepea. Mamepiaau ma memoou. 3oiiicnero nowyx y PubMed ycix cmameii npo eéunadku abo e cepii
8unaokie cocmpoeo eenamumy Hegioomoi emionoeii y nepiod 3 ciuns 2022 poxy no aromuii 2023 poky. Jlis nowyky eu-
KOpuUcmosyeanu noeOHaHHs HACMYNHUX mepminie: unknown hepatitis, hepatitis of unknown origin, non-A-E hepatitis,
hepatitis of unknown etiology, children. Pe3yabmamu. 3a pesyromamamu nouwyky 6yao suatioeno 312 nyoaixauii.
Ilicas nposedernoco 6idbopy 0o oensdy yeituno 14 nyoaikauii. Ilposedenuii cucmemuuii ananiz 1188 eunaokie eocmpo-
20 eenamumy Hegidomoi emionoeii, wo 8ionogidanu usHa4eHOMy 8UNAdKy, NOKA3ae UCOKY 8apiabenbHicmb 30Y0OHUKIS.
IIpome naiibinvwa Kinvkicms dimeii Manu nO3UMUBHUI pe3yabmam mecmysants Ha adenogipyc (maixce 57 %), a 'y
14 % odimeii eussunacs nosumusra ILJIP na SARS-CoV-2. Ceped inwux gipycis, sKi euseasaucy y dimeii, cio 3a3Ha-
yumu eipycu poounu eepnecy, ocoonueo sipyc eepnecy 7-eo muny (34,2 %), eipyc eepnecy 6-eo muny (20 %), Enwumeii-
na — bapp eipyc (18,2 %), uumomezanosipyc (9,2 %). Taxooxc uacmo susensau punosipyc (40,7 %), enmeposipyc/
punosipyc (28,7 %), sipyc napaepuny (15,4 %), cmpenmokokogy ingpexuyiro, inwi 30yonuxu. Bucnoexu. Y pozsumxy
CRANAaxy majicK02o eenamumy 8aicau8y poaw idieparoms 30yOHUKU, 2eHeMUUHA CRPULIHAMAUGICMb 0P2AHI3MY MA IHUI
YUHHUKU, KT 3MIHIOIOMb IMYHHY 8i0n06i0b opeanizmy. TIpoeedenuii cucmemuuil anaiiz noKazaes, uio adeHosipyc aou-
HU Hatiyacmiuie 8UCMYNA€E NOMIYHUKOM 015 A0eH0acoyitioganoeo gipycy 2, aKuil 8idiepac 0CHOBHY poab 6 iHiyiauyii imyH-
HOI 8I0N06I0I y eeHeMUYHO CNPULIHAMAUBUX OCIO, BUKAUKAKOUU 20CMPULL 2eNamum ma 20Cmpy ne4iHkogy Hedocmam-
nicmo. SARS-CoV-2-ingexuis, ouesudno, makodic idiepac poav 8 imyHHili akmueayii i po3eumky einep3anaierus, K i
iHwi 8ipycu, AKi sucmynaromos noMiMHUKamu a5 adernoacouyitioganoeo gipycy 2. [locmitinuii 36ip demanbHux KAIHIMHUX,
MIiKpobionoeiunux ma enioemionoeitHux 0anux npo iMo8ipri 8UnadKu, a makodic 0oope CnAaHO08AHi ma cKOOPOUHOBAHI
nooanvii 00caioNceHHs HeOOXIOHI 015 GUABACHHS (DAKMOPI8 PUBUKY MA IHUWUX emION02IYHUX YUHHUKIG, N08 A3AHUX 3
UUM 3aX60PHOBAHHSIM.

KirouoBi ciioBa: zocmpuii eenamum; emionoeisa; adernoacouiiioeanuii éipyc 2; adernosipyc; COVID-19; zepneceipy-
cu; dimu
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niteil Oyja MmoTpiOHa TpaHCILIaHTalis TnediHku. Jlabopa-
TOPHI AaHi CBiTYMJIU IIPO 3HAYHE MiABUILEHHS PiBHS CUPO-
BaTKOBMX TpaHcaMiHa3: ajaHiHamiHoTpaHchepasu (AJIT)
Ta acraptatamiHoTpaHcdepasu (ACT), onHak BipyciB, sIKi
BUKJIMKAIOTh TOCTPUIi BipyCHUIT renaTuT (BipycH rernaTury
A, B, C, D i E) y xBopux niteii He BUSIBUIU. Y OiIbIIOCTI
niTeit piBeHb TpaHcaMiHa3z nepesuiyBas 2000 MO/, ipu
Hopwmi Bix 10 o 40 MO/n.

BOO3 Bu3Haumia mami€eHTIB 3 WMOBIpHMM BUIIAI-
KOM: 0co0a, sIKa Ma€ TocTpuii rermatut (rematut He A-E)
i3 CMpPOBAaTKOBUMMU TpaHcamiHazamu > 500 MO/n (ACT
ab6o AJIT), BikoM 16 poxkiB i momoare, 3 1 xxoBTHsa 2021
poky [1].

CranoM Ha 31 tpaBHs 2022 poKy crniajax ypa3uB IOHA
800 miTeit Bikom 10 16 pokiB y Ginblie Hix 30 KpaiHax, 110
MPU3BEJIO IO TOCTPOI MMEYiHKOBOI HEIOCTATHOCTI MPUOIN3-
HOY 10 %, BKITIOUHO 3 IprHAAMHI 21 cMepTeTbHUM BUIIA/I-
KoM [2]. 3aramoMm 38 mamieHTIiB ITOTpeOyBai TpaHCIUIAH-
Taiii nedinku. Cepen NpUIMHHUX (aKTOPiB PO3IIIAIATIOCh
KiJbKa pobouux rinotes, 3okpeMa SARS-CoV-2, aneHosi-
pyc ceporurty 41 abo akTWBallid iIMyHHUX KJITHUH, OIIOCe-
penkoBaHa cynepantureHoM SARS-CoV-2, xoua xonHa 3
HUX HE MaJjia ToKa3iB [2].

Ha 8 aunns 2022 poky Oyjio 3adikcoBaHO OJIM3BKO
1010 BunazxiB, 3 sskux 22 (2 %) 6ynu netanpHumu [3]. Ce-
pPeInHii BiK MoMeparx cTaHOBUB 1 pik 3 giamazoHoM Bin 1
Micsus 10 6 pokiB. BiamoBigHo 10 TeXHiYHOro 6pudiHry
AreHTcTBa 0XOpoHU 310poB’st Betukooputanii (UKHSA)
(Bepcig 4, 26 nmunHs) [4], s TUX, XTO OYB BU3HAYECHUI
SIK MOKJIUBMIT BUIIAJOK B AHTJIiI, TUTIOBI KJIiHIYHi O3HAKK
BKJTIOYasTH XXOBTIHUIIIO (13513 195; 69,2 %) 3 moganbimmm
omoBanHaM (113 i3 195; 57,9 %). Yacro moBimomisiio-
cg npo OJiguii Kojiip BUMOpoxXHeHb (40,5 %), mutyHKO-
BO-KHUIIKOBI CUMIOTOMHU, BKJIIOYHO 3 miapeeio (41,5 %),
6osem y xuBoTi (38,5 %) i Hymoroio (26,2 %), MIIsIBiCTh
(47,7 %), rapsiuky (23,1 %) Ta piaiie pecripaTopHi CUMII-
tomu (17,9 %).

B:xe moumHaiouu 3 TpaBHsI KiIbKiCTh 3apeeECTPOBAHUX
BUIIAJKIB I0Yajia 3MEHIIIYBaTUCh. 3arajioM Oiiblle HixX
nmosioBrHa BUMankiB (59 %) Gyna 3acdikcoBaHa MiX 9-M Ta
17-m TixHsimu 2022 poky [5].

CranoMm Ha 14 BepecHst 2022 poKy Oyino 3apeecTpo-
BaHO MpuOIU3HO 1296 iMOBIpHUX BHMMAAKIB TOCTPOTO
rernaTuTy HeBiZIOMOI €TioJIOrii, 3 SIKUX OPIEHTOBHO 55 T0-
TpeOyBai a00 OTpUMaIX TpaHCIUIAHTALIiIO ITeYiHKH, a 29
nomepiu [6].

KowmiteT remaTtosnorii €Bponelicbkoro ToBapucTBa Ie-
JIiaTpUYHOI raCTPOEHTEPOJIOrii, reraTosIorii Ta XapuyBaH-
Hsa (ESPGHAN) Bka3yBaB Ha HESICHICTb 3B’S13KY BEJIMKOI
KiJIbKOCTI 3apeecTpOBaHMX BUMAAKIB TOCTPOrO TenaTUTy
3i CIpaBXHiIM 3pOCTaHHSIM 3aXBOPIOBAHOCTi, OCKiIbKU 11€
MOIJIO OYTH MOB’SI3aHO 3 MiBUIIIEHOI 00I3HAHICTIO ITiCJIst
nepmnx nosigomieHb 3i CrosryyeHoro KopomiBcrBa Ta
CBIiTYMJIO MPO HEOOXiTHICTh HAYKOBOTO TIiIXOTY /10 TTOTOY -
HOI cuTyaiii [7].

Byio npoananizoBaHo KiIbKiCTh BUIAAKIB TOCTPOTO e~
MaTUTy HEeBIIOMOI eTioiorTii, 3apeecTpoBaHuX 3 1 CiuHs DO
18 xBiTHS 2022 POKY, HOPIBHSIHO 3 TIOMEPEIHIMU 5 pOKaMU
[8]. 3pocTaHHsa MMOBIpHMX BUMAAKIB TOCTPOTO TeIaTUTY
HEBiIIOMOI eTioJorii Oy/10 BcTaHOBIEHO ¥ 5 3 17 eBporneii-

CcbKuX Ta B 1 i3 7 HeeBpoNneiChbKUX KpaiH, 110 B35 y4acTh
y DOCIiI>KeHHI, a TaKOX 3pOCTaHHS TSLKKMX BUMAAKIB Y 5
€BporneicbKux KpaiHax [8].

byno BucyHyTO 6araTo rirores 11010 €TioNoTil 3aXBOo-
pIOBaHHS. 3 OTJISIAY Ha eMiJeMioIoTiuHi Ta KJIiHiuHiI 0co-
OJIMBOCTI 3apeeCTpOBAHUX BUITANKIB HAMOIBII MMOBIp-
HOt0 Oyia rirnore3a iHQEeKiiTHOTO MOXOIXXEHHS TOCTPOTO
reratuty [7]. Haitgactime (50—60 %) moBimoMisioch
PO aJeHOBipycHy iHMeKIIio, i L TimoTe3a BBaXKajia-
csl HailoinbI obrpyHToBaHoO [1, 4, 9, 10], xoua viTKuMit
€TiOJIOTIYHMI 3B’I30K He OyB JoBeneHMIi. 3arajoM aie-
HOBipycHa iHdeKIlisa y AiTeil paHille He Oyna MoB’s3aHa
i3 CepliO3HUM IOIIKOMXEHHSIM IediHku. BoHa 3a3Buyaii
BUKJIMKA€E JIErKi IIJIYHKOBO-KUIIKOBI Ta pecIipaTop-
Hi CUMIITOMM Y AiTedl MoJjioamoro Biky. HaromicTte cne-
uianictu ECDC (€Bponeiicbkuii 1IeHTp 3anobiraHHs i
KOHTPOJIIO 3aXBOPIOBaHb) BBaXKaJju, 1110 3B 30K aJcHOBI-
pycy i3 renaTUTOM HeBiZOMOI eTioJIorii Moke OyTH BUTIA/I-
KOBICTIO, IIIO TIOB’SI3aHO i3 MiABUINIEHUM pPiBHEM ITOIIM-
peHHs aJIeHOBipycHOI iH(EeKIIil y CyCHiIbCTBI, 0COOINBO
cepen aitei [9].

IHma rimore3a BKa3yBasia Ha 3B’SI30K MiX iH(EKIIi€r0
SARS-CoV-2 Ta/a6o BakumHoto npotu COVID-19, xoua
TaKoX He OyJIO BUSIBJICHO MOKa3iB Ha ii MiATPUMKY. bilb-
LIiCTh AiTel He OTpUMYBaK BakiMHU pot COVID-19.

IMopanpuii MOBinOMJIEHHST BKa3yBaJld Ha pOJib aleHOA-
couilioBaHOrO Bipycy 2-ro cepoTumy [6], mpoTe 1eit Bipyc
HE MOXE CaMOCTIHHO CIIPUYMHUTHU 3aXBOPIOBAHHS, TOMY
110 JUISI PO3MHOXEHHS MOTpedye iHIIMX BipyciB, Haltyac-
Tillle aIEHOBIPYCiB YU TepIecBipycCiB.

Ha Ttexuniunomy Opudinry ATeHTCTBA OXOPOHU
3mopoB’ss BenukooOpuranii (UKHSA) (Bepcig 4, 26 num-
Hs) [4] poOoua rimoTesa, sika HaiiKpallle BiIllOBiITa€e JaHUM
eMmimHarIsIay, Iepeadayvae, 110 3BUYaliHa afeHOBipycHa iH-
dekiis y miteit Moxke OyTH ycKagHeHa KO(aKTOpOM, SIKUIA
MEePEeTBOPIOE 1110 iH(PEKIIiI0 y TSKKY popmy abo MOXKe BU-
KJIMKaTu iMyHonaToJjorito. OOMexXeHHSI, sIKi OyJIu 3ampo-
BamkeHi Ha (oHi manaemii COVID-19, moriu nipusBecTu
JTO OUTBLI Mi3HBOTO KOHTAKTY MaJIEHbKUX AITeH 3 aIeHOBIi-
pycaMu, HiX 3a3BMYaii, 110 MPU3BEJO OO0 iHTEHCHUBHIlLLIOI
iMyHHOI Bi[ITOBifli, SIKa CIPUYMHSIE CEPilO3HE ypaskeHHS
nedinku [11]. [Hmi MoxnBi KoakTopy BKITIOYAIOTH T10-
IepenHio abo CYIyTHIO iH(eKIlilo iHIMMHY BipycaMu abo
BIUIMB (haKTOPiB HABKOJMIITHBOTO CEPEeNOBUIIA, 30KpEMa
JIIKapChKUX 3aC00iB, TOKCUHIB.

Takum yMHOM, He3BaxkalOUM Ha Te, 10 BXE MUHYB
MaiiKe piK Mics crajaxy ToCTpOro remnaTury y aiTeit, ioro
€TiOJOTIYHUM (haKTOP 3aJUIIAETHCS HE LIIKOM SICHUM.

Merolo orisimy Oy10 BU3HAYUTH MMOBIpHI eTiosoriyHi
YUHHUKU T4 MEXaHI3MU PO3BUTKY FOCTPOTO IenaTuTy He-
BiZIOMOI1 €TioJIoTii Ha OCHOBI CMCTEMHOTO aHaJli3y JiiTepa-
TYPHUX JKepeJt.

Metoau

3nificHeHo nomyk y PubMed ycix cTareit npo Bumnanku
abo X cepil BUITAAKIB TOCTPOrO TeIaTUTy HEBiIOMOI €Ti-
ozorii. JIs1 TOIIyKYy BUKOPHMCTOBYBAJIM MOETHAHHS Ha-
CTYITHUX TEPMiHiB: unknown hepatitis, hepatitis of unknown
origin, non-A-E hepatitis, hepatitis of unknown etiology,
children.
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o ornsiay BKJIIOYEHO BiAIOBiIHI MOBHI TEKCTU CcTaTei
aHIJIIMICbKOIO MOBOIO, SIKi Oy/M omyOiKoBaHi y mepiof 3
ciyHst 2022 poky 1o aotuii 2023 poky.

[ anamizy Oyau BimiOpaHi Julle TOCTiIKEHHS, SIKi
CTOCYBaJIMCSl BU3HAYEHHS IPUYMHYU TOCTPOTO IeraTUTy.

Pe3yAbTaT T OGrOoBOPEHHS

3a pesysbTaTamMu TMOILIYKY unknown hepatitis i children
Oyno 3HaiineHo 151 my6mikattito, hepatitis of unknown origin
i children — 49 nyOnikauiii, hepatitis of unknown etiology i
children — 107 nmyOnikauiii, non-A-E hepatitis i children — 5
nyoumikaniii. I[Ipoiec Bimbopy mocaimKeHb BimoOpaxkeHO B
Os0K-miarpami (puc. 1).

Cepen nyomikaiiii 6yao 10 crareii He aHIJIIHCHKOIO
MOBOIO: 8§ — KHWTaiicbKolo, 1 — icmaHchbKowo Ta 1 — Hi-
MeILIbKOIO, sIKi Oynu BugaieHi. OKpiM TOro, HU3Ka Myoti-
Kalill cTocyBajiach rernaTUTIB BiZOMOI €TioJIorii YK iHIIo1
TeMaTUKU, 110 TAKOX 3yMOBUJIO iX BUKJTIOUEHHS Ha OCHOBI
CKPUHIHTY 3arojioBKa uu pestome. st 4 nociizkeHb He
BIIAJIOCSI OTPUMATH MOBHUI TeKCT. [1pu oniHIli my0tikariit
Ha BiIMOBiOHICTh BUMOraM OyJI0 BCTAHOBJICHO, 110 Maiike
MOJIOBUHA 3 HUX — ONJISIIM JIiTepaTypu, Iie YyacTuHa —
JIMCTH 10 PelakKTopa, KOMEHTapi Ha IonepeaHi myOJTikarii,
BiIMOBiAi Ha JTUCTU A0 pedakTopa. Y 4acTHUHI IMyOiKaliit

-
= MNy6nikauii, ineHTH- My6nikauii, BuaaneHi
2 bikoBaHi nepes nepesipKoio:
< B 6a3i JaHuX > [y6nikauii, Wwo noBTo-
=
E PubMed ptoBanucb
g: (n=312) (n=159)
- \4
Mepesipeti My6nikauii, BuganeHi
ny6nikauji Ha OCHOBI CKPUHIHTY
h=153 3aronoBKa 4u pesiome
( ) (n=62)
§
2 A/
a My6nikauii, Bunyye- He oTpMmMaHo NoBHUM
% Hi ANs AOCNiAKeHHS > TEKCT
E (n=91) (n=4)
[
=
: Y
x My6nikauii, ouiHeHi Buaaneri nyébnikauii:
(3] . R
Ha BiANoBIiAHICTb Ornaam (n = 43)
BUMOram | Jlnctv go pepaxtopa
(n=87) ” (n=12)
HepeneBaHTHUI 3MicCT
(n=18)
- \
T )
] JocnigpKeHHs,
=] BKJIIOYEHI B ornag
2 (n=14)
m

PucyHok 1. bnok-giarpama PRISMA npouecy
Bigb6opy AocnigXeHb

He OyJIO TaHUX MPO eTiOAOTIYHUI YMHHUK a0o0 1ie OyJIu pe-
TPOCIIEKTUBHI €ITiIeMiOoIOTiUHiI JOCTIIKEHHSI. 3arajioM 10
aHaJti3y OyJio BKiItoueHo 14 my6Jikaltiii, sSIKi MiCTUIM AaHi,
1110 BiMOBinaau MeTi AocimkeHHs (Tab. 1).

AHaJi3 BiKOBOi CTPYKTYpM XBOPHUX T MOKa3zaB, 110
3aXBOPIOBaHHSI BUHMKAE MEPEBAXKHO Y Billi MEHIIE Bim 5
pokiB. Ciig TakoX 3ayBaXUTH, 1110 (haKTUUHE YUCITO BU-
MajKiB MOXe OyTY 3HMKEHUM, OCKiJIbKU BUMAIKA MOTJIA
HE PEECTPYBATUCH SIK BUITAIKM TOCTPOTO TreNaTUTy HeBilO-
MOIi eTioJjIorii. ¥ mpoaHali30BaHUX JOCIIKEHHSIX CMEPTEN
He 3adikcoBaHo. Jlith, sIKi omyXanu 0e3 TpaHCIIaHTallii,
MPOXOIMJIM KOHTPOJIbHI aHaIi3u KPOBi B 00JIaCHUX JIiKap-
Hsx. [1poTe He BCi pe3ybTaTé MOAaIbIIIOTO CIIOCTePEXKEH -
Hs1 OyJIi TOCTYITHUMM.

AHQAI3 NOBiAOMAEHb NMpPO eTiOAOrio rocTPoro
renaruty

[lepiire omy6ikoBaHe MOBIMOMJIEHHST MPO CIajlax ro-
CTPOrO TeIaTUTy HeBimomoi etiosorii 6yno 3 ILlormanmii
[12] y xBiTHI 2022 poKy, y SIKOMY TTOBifOMJISUIOCH Mpo 13
BUITIAAKIB roctporo rematury iy 5 3 11 (45,5 %) TectoBa-
Hux OyB IO3UTMBHUM TeCT Ha ameHoBipyc. BomHouac y 3
i3 12 0yB nozutuBHuM [1JIP-Tect Ha Bipyc COVID-19 i
e y 2 oyna icropist nepeHeceHoi SARS-CoV-2-indexiiii.
VY tprox Bunagkax COVID-19 noenHyBaBcs 3 aqeHOBIipy-
COM. Y mojaJbIIoMy IIi ABa 30yAHUKHU OyJM B OCHOBI Ti-
MOTe3 100 eTiosorii roctporo renaTuTty. Ciiia 3ayBaXkKuTH,
110, OKPiM IIMX OCHOBHHUX JBOX 30yTHMKIB, B TOOAMHOKHX
BUITAKaX BUILISUIMCh U iHII, 30KpeMa LIUTOMETAIOBIpYyC
(LIMB), puHoBipyc, Bipyc maparpuiry, HOpoBipyc, EHTEpPO-
Bipyc Touo (Taom. 1).

Hactynue mnoBimomsieHHst Oyno 3 1urary Anabama,
CIA, ne moBimoMsiIoch Tpo 9 BUMAIKIB rOCTPOTO Terna-
TUTY HeBimomoi etiojorii [13]. ¥V Bcix Bumagkax 0yj1o BU-
SIBJIEHO ameHoBipyc. YacTKoBe ceKBEeHYBaHHSI I'eHa imeH-
tudikyBano tun 41F K KI040BUI MIiATUI ageHOBIpYCY,
BUsIBJIeHU y 1iux Bumaakax. Haromicte SARS-CoV-2 me-
tonoM I1JIP He OyJi0 BUSIBJIEHO Y XKOJHOMY BUIIAJIKy, TOMY
rimore3a aJeHOBIPYCY SIK iMOBIpHOTO YMHHMKA TeHaTUTy
crajia noMiHytovoto. [TpoTe citif 3BepHYTH yBary Ha BeJIUKY
YyacTKy W iHIIMX 30yIHUKIB Y JaHiil KOropTi, 0COOJUBO Bi-
pycy Emmreiina — Bapp (6/9, 66,7 %), enTepoBipycy/pu-
HoBipycy (4/8, 50 %) (Tab. 1).

VY nopanbiioMy Oysno 1Ba BEIUKWX TOBIIOMJIEHHSI B
qmrHi 2022 poky B The New England Journal of Medicine
i3 CIIIA Ta Cnomnyuenoro Kopomiscrsa [14, 15]. ¥ moci-
mxeHHi Kelgeri et al., 2022, TakoxX CIocTepiraay BeIUKUI
BiZICOTOK ITO3UTMBHUX TECTIB Ha ameHoBipyc (90 %), Toxi
sk yacTtka I1JIP, mosutuBHux no SARS-CoV-2, 6yna 3Ha-
YHO MeHIIoI0 (28 %), 1110 TaKOX OYyJ10 Ha KOPUCTh aleHO-
BipycHOI eTioJjiorii. ¥ maHiii poOOTi TaKOX BKa3ye€ThCs Ha
BHCOKUI BiICOTOK eHTepOBipycy/pruHOBipycy (56 %).

[Tomanbiri mociimkeHHsT Oyau MYJIbTULIEHTPOBUMMU i
OXOTLTIOBAJIN GLIBIINIA TTPOMIXKOK 4acy [4, 5, 16]. Bincotok
BUSIBJICHOTO aJIEHOBIpYCYy He OYB TaKMM TIEPEKOHIMBUM, SIK
y TIonepeaHix pocimkenHsx (67,7; 53,5; 44,6 % Binnosin-
HO). Bimcorok mo3utusHoro I1JIP-tecty Ha SARS-CoV-2
TakoX He OyB BUCOKMM, MPOTE YaCTKa MO3UTUBHUX CEPO-
JIOTIYHMX TECTIiB B OMHOMY 3 IOCJIIXEeHb [5] IepeBuIlyBa-
JIa BiICOTOK MO3UTHMBHMX TECTIiB Ha aaeHOBipyc (Tadi. 1).
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Cepen iHIIMX 30yIHUKIB
rnepeBaxaaid BipyCH POIMHU
reprecy [4, 5] Ta puHOBIpyC,
eHtepoBipyc [16]. Oxkpim
TOro, OyJ10 BCTaHOBJICHO,
1[0 TALiEHTH 3 MO3UTUBHUM
pe3yJibTaTOM Ha aJeHOBipyc
MaJli CTATUCTUYHO 3HAUYILY
WMOBIpHICTh OYTH TOCITiTa-
JIi30BaHUMM OO BiIdiJIeHb
IHTEHCUBHOI Teparlii i oTpu-
MaTu TpaHCIUIaHTallilo, HixX
nauieHTu 0e3 ameHOBipyCHOI
iHpekuii [5]. Jluiie yotupu
XBOpi, 1Mo3uTuBHI Ha SARS-
CoV-2, 0ynu rocmiTaizoBa-
Hi 10 peaHiMallii/BinaiseHHs
IHTeHCHBHOI Teparii, i B oJ-
HOMY BUMaJAKy Oyjia moTpio-
Ha TpaHCIUIaHTALlisl eYiHKU.
IMpoTe aBTOpPW 3ayBaXyOTb,
IO KIiJIBKICTh TO3UTUBHUX
tectiB Ha SARS-CoV-2 ce-
pen BUITAIKiB 3 BiJOMOIO €Ti-
oJjI0Ti€ro Oyna HU3bKOIO [5].

IHwWI gociimkeHHs onu-
CyBaIM ab0 HEBEJIUKY TIpyIy
nauieHTiB [11, 17], abo okpe-
Mi Bunanku [18—21] Ta Oynu
3 iHmmMx perioHiB cBity (Ku-
taii, fAnonisa, Hinepmanmm).
Pesynsrat, omucaHi B LMX
IMyOJTiKallisIX, OylIM cyrneped-
muBuMu. OOHI MOTpUMyBa-
JIM TinoTe3y ageHoBipycy [11,
21], iHuIi OiablLIe CXUISIUCH
Ha kopuctb SARS-CoV-2
[17, 18, 20].

LlikaBe JOCTiIXKEHHST
Oyso mpoBeaeHe B HimeuuunHi
[22]. HaykoB11i mopiBHIOBaIn
KiJIBKiCTh BUTIAAKIB TOCTPOTO
reIaTUTy HeBiIOMOI eTioJIoril
y 1990—2018 Ta 'y 2019—2022
pokax. Bymo BcTaHOBIEHO,
IO iX KiJbKiCTh OCTaHHIMM
poKamu 3pociia MaliKe BABivi
(taba. 1). OckinbKu ooCIIi-
JIDKeHHST OyJ10 peTpocCIeK-
TUBHUM, TO Jidile y 2 BU-
naakax i3 107 3a Bci i poku
OyJ10 BUSIBJIEHO aJeHOBipYyC,
yacTillle BUSIBISUIM  Bipycu
ponuHu rtepriecy. OTpumani
JlaHi ToKa3aau 3pOCTaHHS
3aXBOPIOBAHOCTI Ha TeMaTuT
He-A-E 3 mouatky manmemii
COVID-19. i Bunmagku He
Oyau MOB’SI3aHi 3 ameHOBi-
pycHUMHU iHMEKUisIMU, 110

10
18 (6,1 %)/11
(3,7 %)

6 (75 %)/100 %,
yCi nauieHTu Bia-
ainy IT
4/5 (80 %)/100 %
0/100 %

0
0
1/1/100 %
Nomepnn 17,8 %

3akiHyeHHs1 Tabn. 1

24/98), EBB (11,4 %, 9/79), poTa-

PuHoBipyc/eHTepoBipyc (24.5 %,
Bipyc (14,0 %, 6/43)

EBB (1/5), VZV (1/5)
Bipyc Torque teno (TTV)
BIN6 (4), LULMB, HSV, EBB (3)

LUmB-1

8
3/86 (3,5 %)
HA

A
1/2
0]

7
100/224
(44,6 %)

8/8 (100 %)

3/5
1/2 (50 %)
1
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6
10/98
(10,2 %) —
nne
32/123
(26,0 %) —
ceposoris
o0 —nJnpP
6/8
(75 %) —
ceponoris
4/5 (80 %)
nnp —2/2
(100 %) Ce-
ponoria —

4,25/

LIEHTP/pPiK
Mpumitkn: UMB — untomeranosipyc, EBB — EnwreiiHa — Bapp Bipyc, HSV — Bipyc npocrtoro repnecy, BI'J1 — Bipyc repnecy nioguuun, VZV — Bipyc BiTpssHOT

5
296
8
5
2
1
1
1
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2,2/
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4
HoBTeHb
2021 —
yepBeHb

2022
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TpaBeHb
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Leiskau et al.,
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MOX€ CBiIYUTH MPO Te, 1110 HAKOMMYEHHS aleHOBIpYCHUX
iH(eKI11ill € HOBUM TPUT€POM BiIOMOTO SIBHILIA, & HE HOBOIO
¢opmoro 3axBoproBaHHS [22].

PoAb aaeHosipycy tiny 41F

Takum 4YMHOM, 3aJMIIAEThCS OaraTo HEBU3HAYEHOC-
Ti Ta MPUIYIIEHb I0A0 TMaTOreHe3y Ta eTioJorii HOBOTO
renatuty. Ponb ameHoBipycy tuny 41F sk mpuyumHHOTO
daxTopa y OLIBIIOCTI BUITAIKIB 3aJIMIIAETHCS aKTyaIbHOIO
[11, 13, 14]. Leit moxa3HUK 3HAYHO IEPEBUIILYE 3BUYAli-
HY CepemHbOCTATMCTUYHY IOUIMPEHICTh ameHOBIpyCcy Y
BenukoOputaHii, sika IpoOTSIroM MHUHYJIOTO POKY IOCS-
rjaa 6au3bKo 13 % MO3MTUBHUX BUIAIKIB Cepel aiTeil Bi-
koM Big 0 10 4 pokiB. 3pa3ku ISl TOCTiIKEHHSI OpaluCh
3 OHOTO a0 KiJTbKOX MiCIlb: KPOBi, (heKalliil i BUIiIeHb 3
IUXaJbHUX LLISIXiB. BUsiBIeHHsT anmeHOBipycy OyJio OilbIn
YacTUM y KPOBi, HiXX y pecripaTOpHUX 3pa3kax ado Kaii. Y
KiJTbKOX TIALIEHTIB, Y SIKMX OYJIM TTO3UTUBHI TECTU Ha aje-
HOBIpYC JIIOAUHU Y (peKastisiX i pecrnipaTopHUX BUIIJICHHSIX,
Oy BMSIBJIEHI HEraTMBHI pe3y/ibTaTW aHali3y KpoBi, aje
He MOXXHAa BUKJTFOUATH ITOMUJIKOBO HETATUBHMI Pe3yIbTar,
OCKIJIBKY THUTI AOCTIIKYBaHOTO 3pa3ka (KpOB YU CUPOBAT-
Ka) He OyB Bizomum [12].

IlinTpuMyIOTh POJIb aIE€HOBIpYCY y cIlajaxy roCTpPOro
rernaTuTy HeBiIOMOI €TioJIOril JOCTiI>KeHHSs piBHIB aAeHO-
BipyciB Tuny F40/41 y criyHKMX Boaax 10 Ta Mil yac craugaxy
roctporo renatuty B [liBHiuHiit Ipaanaii [23]. 3poctaHHs
BUSIBJICHHSI BKa3aHUX BipyCiB Y CTiYUHMX BOJax CYIpPOBO-
JIKYBaJIOCSI 301/IbIIEHHSIM KiJIbKOCTi KJIiHIYHUX BMITQIKiB.
AHaJIOTiYHYy 3aKOHOMipHICTb OyJ10 BUsIBJIeHO i B ITaii [24].

3 iHmoro 6oky, aneHoBipyc Tuny 41F Bukiukae camo-
00MeXyBaJbHY XBOPOOY 3i IIUTYHKOBO-KUIIIKOBUMU Ta,/a00
pecIipaTOpHUMU CUMIITOMAMM B IMYHOKOMIIETEHTHUX
0ci0, i pigKo MOBIZOMJISUIOCS IIPO Te, IO BiH BUKJIMKAE
ypakeHHs MeYiHKM y AiTelt 0e3 mopyueHHs (PyHKIIii iMyH-
HOI cucTeMu [25]. ABTOpM IPUITYCKAIOTh, IO iCHYE «I10-
porosa Iisi» aieHOBipycCy, sIKa 3aI1100ira€ JOCSITHEHHIO HUM
renatouutiB. Cam 1o cobi ageHoBipyc 3a3BUYaii He iHi-
KY€ TenaTOLUTH, i HaBiTh SIKIIO MPUITYCTUTHU MOXJIUBICTh
iH(iKyBaHHSI, Bipyc Ma€e BUSBIATUCH Y KiliTuHax Kyndepa.
[IpoTe AOCHIMHUKM HE 3HAWIIIA iIMYHOTICTOXiMiYHMX J10-
KaziB afieHOBipyCcy abo eJeKTPOHHO-MiKPOCKOIIYHMX J10-
Ka3iB BipyCHMX YaCTMHOK Yy OiomnTaTax uM eKCIulaHTaTax
neviHku [25].

IIpoBeneHe peTpoOCeKTUBHE HOCTiIKeHHsT 1416 miTei
MPOTSITOM 5 POKiB y JIBOX BEJIMKHX JIIKApHIX TPETUHHOTO
PiBHSI pYMYHCBKOI CTOJIMII 3 METOIO0 BMBUEHHS KJIiHIiYHOI
KapTUHM Ta IMHAMIKY MOKA3HUKIB (YHKIIII MEeYiHKM y ITi-
Tel i3 MiATBEpIKEeHOIO aJeHOBIPYCHOIO iH(EKIIi€0 MoKa-
3aJ10 MiABUIIEHHS piBHA TpaHcaMiHa3 y 21,5 % maiieHTiB
[26]. ¥V 6 miTeit criocTepiranu MiABUINEHHS TpaHcaMiHa3
Bute 3a 500 On/n, 3 i3 IKMX MaiIu KoiH(peKIio poTaBi-
pycoM, Bipycom EmmreiitHa — bapp abo pecmnipaTopHO-
cuHLUTiabHUM BipycoM (RSV). ABTOpu HaroJsouyoTh Ha
HEOOXiTHOCTI JOCIimIKeHHS (PYHKIIIT TeYiHKM Y TTeaiaTpud-
HUX MALIE€HTIB 3 aIeHOBIpYCHOIO iH(peKi€eo [26].

PoAb 0A€HOQCOLiOBAHOrO BipyCy 2
HarowmicTp iHIN mOCHimKeHHs IMOKa3yloTh, 110, XO0dYa
aJleHOBIpyC MOXKe BilirpaBaTU MEBHY POJib, CITUIBHUM € iH-

¢ikyBaHHS AeDEKTHUM BipycoM, SIKMI Ha3MBAETHCS aje-
HoacolliitoBaHuM BipycoM 2 (AAV2) [4].

BukopucTtoBy1ouM TeHOMHi, MPOTEOMHI Ta iMYHOTiC-
TOXiMIYHi MeTOIU, YHiBEpCUTETChKUI KoJieax JIoHToHa
Ta JikapHsa [peiT-OpMOHA-CTPIT MOBiTOMUINU PO J10-
cimkxeHHs 28 BumankiB i 136 KOHTPOJBHUX CYO’ €KTIB.
[aHi mokaszaiu 3B 30K aJieHOACOLiiioBaHOTO Bipycy 2 y
BUCOKOMY TUTpPi B KpOBi a00 TKaHWHI MEYiHKM y IiTelt 3
TeImaTUTOM BiZOMOI eTiosorii, iH(piKoBaHMX TIiJ Yac He-
IIOJaBHBOTO cmajiaxy ameHoBipycy F41 (AdV-F41) [4].
B inmomy mocmimkenHi AAV2 Oyno imeHTH(}IKOBaHO B
riasmi 9 giteit i3 9, sKi JOCHIAXKYBaJIUCh, Ta Y MEYiHIi Y
4 i3 4 BunazaKiB, ajie ioro He 0yJIO y )KOOHOMY BMUITQJIKY i3
13 cupoBaTOK/M1a3MM BilMOBIAHUX 3a BiKOM 310POBUX
ocib KoHTpoJto, 0 i3 12 miteil 3 aneHOBipycHOWO iHpEK-
Li€to 0e3 renaTuTy i HOpMaJIbHOI QYHKIIEIO MMEYiHKU Ta
0 3 33 miTeii, AKi HaZiIIINA 3 TeIATUTOM iHIIIOI €TiOJIOTII.
Maiixe nmoBHi reHoMu AAV2 Oyiu BUSIBJIEHI B ycix 9 BU-
naakax. AAV2 Moxe peruliKyBaTUCh JIMIIE B TPUCYTHOCTI
BipyCiB-ITOMIYHMKIB, HallyacTillle aZeHOBipycy, repIiec-
BipyciB abo marminomasipycy [4, 25]. HocmigHukm 1mpu-
IyCKAaIOTh, 11O BUCOKa perutikaiis AAV2 y Iux BUITagKax
OyJla BTOPMHHOIO BHACJIZOK CYIIyTHBOI aaeHOBipyCHOI
ingexuii HAAV [25]. OnHaxk BiacyTHiCTh BipycHUX OiJIKiB
a00 BipiOHHUX YaCTMHOK y OiornTaTax Me4iHKM CBiTYUTh
Mpo Te, 110 MaJOMMOBIpHO, 11O Ili BUMAAKU BUKJIMKAaHI
MPSIMOIO JIITUYHOIO iHbeEKIIi€l0, sIKa BKIOYAE ONMH abo
o0uaBa BipycH.

OcraHHi 3 pociimKeHHs, sIKi OIyOJIiKoBaHi B XypHa-
ai Nature 30 6epesnst 2023 poky, HalOIbIIE MTITPUMYIOTh
posib AAV2 y BUHUKHEHHI TSKKOTO TOCTPOTO TeMaTuTy y
niteit [26—28]. 3 BUKOPUCTAHHIM CEKBCHYBAHHSI HACTYII-
Horo nokoaiHHg (NGS), moiMepa3Hoi JTaHIIOTOBOI peak-
uii 3BopoTtHoi TpaHckputiii (RT-PCR), cepororii Ta ri-
opunu3saritii in situ (ISH) 6yno BusBieHo iHdekiriio AAV2 y
3pasKax IuIa3Mu Ta rmevinku y 26/32 (81 %) Bumaaxis rema-
TUTY B KOTOPTi OPUTAHCHKUX MALieHTiB nipoTtu 5/74 (7 %)
KOHTpOJIbHOI Tpynu. Okpim Toro, AAV2 Oyio BUSIBJICHO B
reraToLuTax nopsia i3 MoMiTHUM T-KIITUMHHUM iHDiIbTpa-
TOM y GiomnTaTax nmeviHku [26].

Hocninnuku i3 CIHA 3 1 xoBtHs1 2021 poky 1o 22
TpaBHs 2022 poKy MpoaHali3yBaiy 3pa3Ku 16 BUMaIKiB re-
MaTUTYy, TIPU SIKOMY BU3HauYaBCs aieHOBipyc, Ta 113 KOHT-
posnbHUX 3pa3kiB [28]. ¥V kposi 14 Bunankis AAV2 Oynu
BusBieHi y 93 % (13 3 14) mopiBHsIHO 3 4 (3,5 %) i3 113
koHTpoabHUX (P < 0,001) i 0 i3 30 mawieHTIB i3 TemaTuTOM
BusHaueHoi eriojorii (P < 0,001). Y rpymi mamieHTiB 3 ane-
HOBIipYCHOIO iH(eKIIi€lo 0e3 remaTuTy CymyTHs iH(heKIis
AAV?2 crioctepiranacs nuiie y 13 % i3 23 malieHTiB npoTu
93 % BUIIAJKIB rematury.

Tpete 3 ocTaHHiIX oMy0JIiKOBaHUX AOCiIXXEHb BCTAHO-
BWJIO BUCOKI piBHi AAV2 y neuiHIli, KpoBi, Iia3Mi 4u Kaii
y 27/28 BUIAAKiB TOCTPOTrO renaTUTy HEBiTOMOI eTiosnoril
[27]. Takox Oy;10 BUSIBJIEGHO HU3bKi PiBHI aJieHOBIpYCY i Bi-
pycy repriecy moaunau 6-ro tumy (BIJI6) y 23/311 16/23
BUTIAIKIB BiMOBiIHO.

[IpoananizyBaBim 22 JOCTYIHI cepii BUITAIKIB i JOCITi-
JIKEHHSI TUITY «BUIAI0K — KOHTPOJIb», SIKi onucyBaiu 1643
BUIAIKH, OyJI0 BCTaHOBIEHO, 1110 120 miteit (7,3 %) orpu-
Maji TpaHCIUIaHTaliio rmediHku T1a 24 momepaun (1,5 %)
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[30]. ABTOpH 3a3HAayalOTh, 110 HE BCi MyOJIiKallii MiCTWIN
JlaHi IIPO €TiOJIOTiI0 3aXBOPIOBAHHSI, OLliHKA TSXKKOCTI 3a-
XBOPIOBAaHHSI Ta JIiKyBaHHS OYJIM HEOMHO3HAUHUMU, a pe-
3yJIbTaTH TeCcTyBaHHS Ha ageHoBipyc i SARS-CoV-2 6ynu
CyNEepeUTMBUMU SIK JIJISI CEPOJIOTIYHOTO TeCTYBaHHSI, TaK i
JUIS TeCTYBaHHS 3pa3KiB Oiomcii meuinku. [Ipore mocin-
HUKHW 3a3HavyaloTh Oi/IbIll iIMOBIpHY pOJIb aieHOBipycy Ta/
abo afgeHoacouiifoBaHoro Bipycy 2 [30].

Poab SARS-CoV-2

HocnimkenHs B AnoHii mokaszanu, 110 B KpaiHax, SgKi
MOBIZOMWJIM IPO CIajaxu TOCTPOro TIemaTuty, OyB BHU-
11 piBeHb BUMAAKIB omicron TMOPiBHSIHO 3 KpaiHaAMM, SIKi
He TOBIZOMUJIM MpO Taki Bumnaaku rematuty (p = 0,013)
[31, 32], m0 gajo MOXIMBICTb AiMTH BUCHOBKY, 110 TO-
nepenHiii BruiuB BapiaHTa oMikpoH (B.1.1.529) moxe Oyt
MOB’A3aHUI i3 MiABUILIEHUM PU3MKOM TSIKKOTO TEIaTUTy
cepell IiTeil Ta BKazye Ha KpUTUIHY MOTpeOy B MIPOBENEHHI
KO(aKTOPHUX JOCIIiIKEHb.

OkpimM TOTO, OYJI0O BCTAHOBJIEHO, IO LMPKYJIIOKOYi
IpHU crajaxy JiHii ageHoBipycy F41 Oynu HasBHI y Be-
JmkoOpuTanii Ta €Bpori no mangemii COVID-19, nmpote
TOIIi HE CIOCTepirajay TaKOro BUCOKOIO PiBHS 3aXBOPIO-
BaHocTi [33].

Mexanismu BruiuBy Bipycy COVID-19 Ha po3Bu-
TOK TOCTPOTO TeMaTUTy TaKOX 3aJMIIAIOThCS HE 10 KiHIIS
3po3yminumu. [Hopexiiss SARS-CoV-2 moxe npusBecTr
JI0 YTBOPEHHsI BipycHOTO pe3epByapy [34]. YV cBoro uepry,
nepcucteHlist Bipycy SARS-CoV-2 y 1u1yHKOBO-KHUIIKO-
BOMY TpaKTi MOXe CIPUYMHUTU TOBTOPHE BUBIILHEHHS
BipyCHUX OiJIKiB Uyepe3 KUIIKOBUIA eTiTeNiii, 110 Mpu3Bo-
IUTh 00 iMyHHOI akTuBauii [35]. Taka moBTOpHA iMyHHa
aKTUBAIlis MOXe OyTH OImocepeIKOBaHa 3a JI0ITOMOTOIO Cy-
MEepaHTUTeHHUX BJIACTUBOCTEN craiikoBoro Oinka SARS-
CoV-2, sgkuii cxoxuii Ha cTapiTOKOKOBUI eHTEPOTOKCUH
B6, BUKIMKAIOYM IIMPOKY Ta HeCTeUMn(iuHy aKTUBALIiIO
T-xnitun. IloxibHa akTMBallisl iIMyHHUX KJIITUH Oyja 3a-
MPOMOHOBAaHA SIK MPUYMHHUI MeXaHi3M MYJbTUCUCTEM-
HOTO 3amajibHoro cuHapomy y niteii [34]. ITosimomuisi-
JIOCS TIPO TOCTPUIA TEMATUT Y IiTel i3 MyJIBTUCUCTEMHUM
3arajbHUM CHUHAPOMOM, ajle KOiH(eKIlis iHIIUX BipyciB
He pocmimkyBanacs [36]. g rimore3a Mae Bax/MBi Ha-
CITIIKKM JUTSL JIIKYBaHHSI, OCOOJIMBO 11100 BUKOPUCTAHHS
TJIIOKOKOPTUKOIIB Ta iMyHOCympecii B cipo0i YHUKHYTH
TpaHcmutanTanii medinku [30]. 3okpema, HamionampHwMit
IHCTUTYT iH(MEKIiIMHNX 3aXBOPIOBaHb B SIIOHII ITOBiTOMUB
PO TOCTPUI TermaTUT HeBiZOMOI eTiosorii y 62 mitei, aje
JKOJIEH 3 HUX He MepeHic TpaHCIUIaHTALIiI0 eYiHKM i He TT0-
mep [31].

OkpeMi rinore3u BKa3yBajlud Ha MOXJIMBICTh iH(]iKy-
BaHHsI HOBUM HEBiZIOMUM BipyCOM.

PoAb iMyHHOI BiANOBIAI

OKpiM BipyCHUX TeOpiii, TUCKYTYIOThCSI TTUTAHHS POJIi
iMyHHOI Bigmosimi xassiHa [25, 35]. MexaHi3Mm, y sIKO-
My Oepe ydacTb AAV-2 pa3oM i3 CYIyTHBOIO iH(EKIIi€lo,
MOXJIMBO, TTOJISITA€ B aHOMAaJIbHI# iMyHOOITOCEPEIKOBaHiit
Bimmosini [25]. OnocepenkoBana poiab CD8+ T-kiiTuH y
PO3BUTKY I'OCTPUX I'eIaTUTIB Ta TOCTPOI MEUiHKOBOI HEIO-
CTaTHOCTI onucyBajach i pasimie [37]. Okpim Toro, nocii-

JIDKeHHSI €KCIUIAaHTIB Y KOropTi 7 AiTeli 3 renaTUTOM HeBi-
JIOMO] €Ti0JIOTii MPOAEeMOHCTPYBaIU 3MiHU, SIKi XapaKTepHi
IIJII aBTOIMyHHOTO TeMaTuTy, IO IMiATBEPIKYE IMYHHUIA
MeXaHi3M pO3BUTKY XBopoou [25]. TicTosoriuni aHanizu
eKCIJIAHTOBAHOT MEYiHKHU JiTeil 3 TOCTPUM TeNaTUTOM He-
BimoMOi eTioJiorii mokaszanu 30araueHHs1 T-KJIiTHHAMU Ta
kiaituHamu B-ninii [27]. [IporeoMHe MOpiBHSIHHSI TKaHU-
HM TIEYiHKM TAIiE€HTIB i3 BUMaaKaMU Ta 310POBUMU OCO-
0aMH KOHTPOJIIO BUSIBMJIO ITABHUINEHY ekcrpeciio HLA
KJ1acy 2, BapiabeIbHUX OiISTHOK iIMyHOIJIOOYIIiHY Ta OiIKiB
KoMILIeMeHTy [27].

Ilepcuctenuis SARS-CoV-2 y KullledHUKY 3 iMyHO-
JIOTIYHOIO CeHCHOiizallielo cynepaHTUTeHOM CHaliKOBOTO
Oinka B MOEIHAHHI 3 aIeHOBIPYCHOIO KMIIKOBOIO iH(eK-
LIi€10 TOTEHLITHO MOXe MPpU3BeCTU 10 BUBiIbHEHHST IFN
Ta omocepenkoBanoro IFNy amornro3y remarorutis [36].
LIs rimoTe3a TakoxX MOTpeOye MiATBEPIKEHHS, OCKIIbKU
eKCTparoJiboBaHa 3 JOCiDKeHHSI HAa MUIIAX, Y SIKUX aje-
HOBipycHa iH(eKIlisI BUKIMKada TOKCUYHUM IIOK, OITO-
cepenKoBaHuii cTadhiTOKOKOBUM €HTEpPOTOKCMHOM B, 1110
MPU3BOAMIIO A0 MEUiHKOBOI HEIOCTATHOCTI Ta cMepTi [36].
3a HasIBHOCTI JOKa3iB OIOCEPEIKOBAHOI CyIIEpaHTUTEHOM
IMYHHOI aKTMBAIlii CJIiT PO3IJISTHYTH MOXKJIMBICTh iIMyHOMO-
IYJIIOIOUOI Teparii y AiTeit 3 TSKKUM TOCTPUM IellaTUTOM.
Ha xopucTs 11i€i Teopii € TO3UTUBHI pe3yJIbTaTU JiKyBaHHS
TOCTPOro renaTUTy HeBiIOMOI €Ti0JIoril 3 BUKOPUCTAHHIM
[JIIOKOKOPTUKOIMIB Ta iHIIMX iMyHOCYIIPECUBHUX 3aC00iB,
TMPU SIKKX BAAJIOCSI YHUKHYTH TpaHCIUIAHTALLil TeviHku [19,
38]. po ponb SARS-CoV-2-iHdexllii sSIK Tpurepa aBTo-
iMYHHUX 3aXBOPIOBaHb MOBITOMJISIETCS 1 B iHIIUX JOCTi-
JKEHHSIX [39—41].

POAb reHeTUYHOI CrIPUMHSITAUBOCTI

Benetbcst mumckycist TakoX IIOAO pOJi T€HETUYHOI
COPUMHATIMBOCTI opraHizmy. Anear DRB1*04:01 xia-
cy 1I moncwkoro neiikouutapHoro antureny (HLA) 6ymno
inenTudikosano y 25/27 sunankis (93 %) roctporo re-
MaTUTy HEBIAOMOI €TioJIorii MOpiBHSAHO 3 (POHOBOIO Yac-
tororo 10/64 [26]. ABTopHM HiiIITM BUCHOBKY, IIIO CITAJIax
TOCTPOTO IUTSYOrO TeraTUTy, MOB’SI3aHOr0 3 iH(peKIIie
AAV2, Hali0OibII HMOBIpHUIA Y TIOEHAHHI aIcHOBIPYCOM,
SIKU HEOOXITHUI SIK «BipyC-TIOMiYHUK» JUISI THIATPUMKU
perutikanii AAV2 i CipuiHSATIMBOCTI 10 3aXBOPIOBAHHSI,
nos’s13aHoro 3 HLA xiacy I1I. Llg rinore3a niaTpumyeThest
i iHmmMuy aBTopamu [41], sIKi BKa3yloTh, 110 BUCOKA Jac-
tota anenri MHC HLA-DRB1*04:01 minTBepmKy€e iMyHO-
JIOTIYHY CXWJIBHICTB i BPa3/IMBIiCTh A0 BipyCHUX KOiH(EKIIil
yepe3 MOopyLIeHHs HOPMaTbHUX MOJIeJIeld BIJIMBY Ta iMyHi-
TeTy B pe3yJIbTaTi i30JII0BaHHS HaCeJIeHHSI il Yac maHaeMil
COVID-19.

BuBuaerbcst posib i iHIIMX T€HETUYHMX MEXaHi3MiB,
30KpeMa BPOJIKEHUX MOMUJIOK IMYHITETY, SIKi MOXYTb Billi-
rpaBaTy poJib y TSKKOMY nepe0iry iHdeKlIiii, y ToMy Yucii
BipycHuX [42, 43].

IcHye rinotesa, 110 craiax renatuty OyB BiAMOBIIIIO
Ha Toc/IabJIeHHST TIPaBUJI COLIIAJIbHOTO TUCTAHIIIOBAHHS Y
2022 poui Ta ocaabIeHHSI MAaTepPUHCHKOTO iMYHITETY Y Mi-
Tei, HapomkeHux 1ija yac nanaemii COVID-19 [44]. Lika-
BO, 110 3 ceprHs 2022 poKy KiIbKiCTh HOBUX IAlli€HTIB y
BenukoOpuTaHii panToBO MPUMNMHUIA 3POCTATU i 3HU3U-
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Jlacsl 10 MperaHAeMivHOTO piBHS, IO CBiTYMUTH MPO eIli-
JIeMioJIOTiYHMIA (heHOMEH 30i/IbIIEHHSI BUITaIKiB T'OCTPOI
IuchYHKIIT MeYiHKy HeBU3HAUYEHOI eTioorii [25].
[MpoBeneHuii cucreMHuii aHami3 etiosorii 1188 Bu-
HajgKiB TOCTPOTO TeNmaTUTy HEBiIOMOi eTioJiorii, IIo
BiIMOBimanIK BM3HAYEHOMY BHUMAIKY, IMOKa3aB BUCOKY
BapiabesbHicTh 30ynHUKiIB (Tabn. 2). [Ipore Haie mno-
CJIIIKEHHST TaKOX ITOKas3ajo, 1110 HaibiibIna KilbKiCTh
MiTell MaJy TMTO3UTUBHUI pe3yIbTaT TECTYBaHHS Ha ajie-
HoBipyc (Mmaitxe 57 %) tay 14 % niteit BUsiBUIacs MO3u-
tuBHa I1JIP Ha SARS-CoV-2. Cepen iHmmx BipyciB, sKi
BUSIBJISUIMCDH Y IiTel, CJIif 3a3HAYUTU BipyCU POJAUHU Irep-
rmecy, ocob1BoO Bipyc repriecy 7-ro tuny (34,2 %), Bipyc
reprecy 6-ro tuny (20 %), EBB (18,2 %), LIMB (9,2 %).
Takox yacto BuUsBIsUIM puHOBipyc (40,7 %), eHTepo-
Bipyc/puHOBipyc (28,7 %), Bipyc maparpuny (15,4 %),
CTPENTOKOKOBY iHMekio (20 %), inmi 36yaHuku. I1po-
T€ TOBIIOMJICHHSI PO iHIII BipycH Ta iX 4acToTy y nmiteit
3 TOCTPUM TeITaTUTOM HEeBiZOMOI eTioJIOTil ITOOIMHOKI Ta
MoTpeOyIOTh MOAATBIIOr0 MPULLIBHOTO BUBYEHHS. Ko-
indexuii EBB, Bipycom repmecy moauHu 6 ta/abo eH-
TepoBipycoM A71 takox Oyiau BusiBieHi B 12 (85,7 %) 3

14 BUMaAKiB TOCTPOro IreraTuTy, 3 OiJbIl BUCOKUM pPiB-
HeM BUSIBJIEHHS Bipycy repriecy y BUNaaKax mopiBHSIHO 3
KOHTpoJieM [28], 1110 1a0 MOXKIUBICTb JOCTiTHUKAM JIi-
WTU BUCHOBKY, 1110 TSXKKICTh 3aXBOPIOBAaHHS MOB’s13aHa 3
KoiH(deK1isiMu, sIKi BKiItoYaloTh AAV2 Ta onquH abo 0ijib-
11e JOTIOMiXKHUT Bipyc.

TakuMm ymHOM, ameHoacoIilloBaHUII Bipyc 2 pa3oM
3 aJeHOBipyCOM UM IiHIIMMH BipycaMH, sIKi BiIirpaioTh
pOJIb «IIOMiYHMKAa», MalOTh IIeBHE 3HAYEHHS B iHilialrii
iIMYHHOI BilIIOBiZli Y TEHETUYHO CHPUNMHSITIUBUX OCi0 i
BUKJIMKAIOTh TOCTPUIl T'eMaTUT i TOCTPY IMEYiHKOBY He-
noctaTHicTh [25]. Tum He menure poab SARS-CoV-2-
iH(eKIIil IK aKTUBaTOpa iMyHHOI BiAIIOBii 3aJIMIIAETHCS
BaroMolo, i MocTiiiHe ceposoriyHe TeCTyBaHHs, KMOBIp-
HO, AaCTb 3MOTY BUSIBUTH OiJIbIIY KiIbKiCTb HiTEH 13 TSIXK-
KMM TOCTPUM TeIaTUTOM i TOIepeIHbOI0 a00 MOTOYHOIO
iHdexuiero [35].

JloCIIigHUKM 3a3Ha4yaloTh, WO KIHIIWUCTU ITOBUHHI
MiIBUAIIYBATH O0i3HAHICTb i HACTOPOXKEHICTh MO0 TSK-
KWX TernaTuTiB HEBIiZOMOI eTioJiorii y MiTeil MOJIOAIIOrO
BiKy [45, 46]. MOHITOPUHT LIMX BUMNAAKiB IIOBUHEH IIPOBO-
IUTUCH SIK Ha MiCLIeBOMY PiBHi, TaK i B MacIlTabi KpaiHU Ta

Tabnuuys 2. 36y[HUKN, L0 BUSIBJISIJIUCH Y NALIEHTIB NPY rocTpoMy renaTuTi HeBigoOMOT eTionorii,

Ta ix yacrota

Bipycu KinbKicTb nauieHTis MauieHntn, % KinbkicTtb pocnigeHo
SARS-CoV-2, /1P 96/694 13,8 13
SARS-CoV-2, ceposnoris 78/193 40,4 5
AneHoBipyc 498/875 56,9 13
EBB 55/302 18,2 5
LUMB 22/238 9,2
Bipyc npocTtoro repnecy 3/129 2,3
Bipyc repnecy 6-ro tuny 2/10 20,0 2
Bipyc repnecy 7-ro tvuny 25/73 34,2 2
Bipyc BiTpsHOI Bicnun 2/63 3,2 2
EHTepoBipyc/puHoBipyc 33/115 28,7 4
EHTepoBipyc 2/17 11,8 2
PuHoBipyc 11/27 40,7 2
Bipyc rpuny 3/83 3,6 1
MapBoBipyc 2/97 2,1 2
PCB 6,/128 4,7 3
Maparpun 2/13 15,4 1
Canosipyc 4/35 11,4 2
Hoposipyc 3/35 8,6 2
MeTtanHeBMOBIpycC 1/8 12,5 1
BokaBipyc 1/9 11,1 1
IHWi KopoHaBipycH 1/8 12,5 1
PoTtaBipyc 8/65 12,3 2
Mikonnasma 2/50 4,0 1
CTpenToKoK 1/5 20,0 1
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peectpyBatuch LleHTpoM i3 KOHTpOJIIO 32 XBopoOaMu, 1110
JIacTh 3MOTY OTPUMATHU OLIbIII TOYHY Ta MOCTiiHY KapTUHY
eMiIeMiOIOTiYHUX Ta KJIIHIYHUX 0COOIMBOCTEN iH(EKIIi-
HUX 3axBoploBaHb [47]. BuzHaueHHs1 iHIIMX 30yIHUKIB-
«IIOMiYHMKiB» HOBOI €IliieMii JO3BOJUTh y IOJAJIbIIOMY
BIIOCKOHAJTIOBATH 3aXOIM 3 KOHTPOJIO Ta MPOMiIakTUKU
CUHPOMY.

BucHoBKMU

IpoBeneHuii cUCTeMHUI aHaJli3 MOKa3aB, 110 aJeHO-
BipyC JIIOAMHM HaifyacTillle BUCTYIAE «TOMIUYHUKOM» ISt
aleHoacolliiioBaHOIO Bipycy 2, SIKMI Bilirpa€ OCHOBHY
poJib B iHiliallii iMyHHOI BiIMOBiAi y TeHETUYHO CIIPUIi-
HSITJIMBUX OCi0, BUKJIMKAIOYM TOCTPUI TenaTUuT Ta TOCTPY
neuviHKoBy HemoctaTHicTb. SARS-CoV-2-iH(pekuis, oue-
BUJIHO TaKOX Billirpa€e poJib B iIMyHHiil akTUBallil i pO3BU-
TKy Tinep3anajieHHs, SIK i iHIIi BipycH, SIKi BUCTYIIAlOTh
«ITOMIYHUKaMW» 1711 AAV-2.

TakuM YMHOM, OYEBMIIHO, Y PO3BUTKY I'eTIaTUTY Bax-
JIUBY POJIb BilirpatoTh 30y THUKU, TeHETUYHA CIIPUITHSTIN-
BICTh OpraHi3My Ta iHIIIi YMHHUKU, SIKi 3MiHIOIOTh iMyHHY
BiIIOBigb OpTaHi3My.

IlocriitHnii 30ip AeTaTbHUX KIIiHIYHUX, MiKpOOioJIoriu-
HHUX Ta eMigeMioJIOriYHUX JaHUX PO MMOBipHi BUIIAIKU,
a TaKOoX J00pe CIUIaHOBaHI Ta CKOOPAMHOBAHI MOMAJIbIII
IOCiIXKEHHsI HeOOXiaHi U151 BUSIBJIEHHS (haKTOPiB pPUBUKY
Ta iHIIMX €TiOJIOTIYHMX YMHHUKIB, MOB’SI3aHUX i3 LIIMM 3a-
XBOPIOBaHHSIM.

Konduaikr iHTepeciB. ABTOpH 3asiBISIIOTH TIPO BiACYT-
HiCTb KOHQUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBII JaHOI CTATTi.
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O.R. Boyarchuk, V.V. Pavlyshak

I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

Acute hepatitis of unknown origin in children: analysis of probable etiologies

Abstract. Background. An outbreak of hepatitis of unknown ori-
gin in children aged 1 month — 16 years was first reported by the
WHO in April 2022. It was accompanied by a high frequency of
acute liver failure, and up to 5 % of children required liver trans-
plantation. The purpose of the review was to determine probable
etiological factors and mechanisms of acute hepatitis of unknown
origin based on a systematic analysis of literary sources. Materials
and methods. We conducted a search for studies on cases or case
series of acute hepatitis of unknown origin in the PubMed between
January 2022 and February 2023. A combination of the following
terms was used for the search: “unknown hepatitis”, “hepatitis of
unknown origin”, “non-A-E hepatitis”, “hepatitis of unknown eti-
ology” and “children”. Results. According to the search results,
312 publications were found. After the selection, 14 publications
were included in the review. A systematic analysis of 1,188 cases of
acute hepatitis of unknown origin, which corresponded to the iden-
tified case, showed a high variability of causative agents. However,
most children were tested positive for adenovirus (almost 57 %),
and 14 % of children had a positive PCR for SARS-CoV-2. Among
other viruses detected in children, viruses of the herpes family

should be noted, especially human herpesvirus 7 (34.2 %), human
herpesvirus 6 (20 %), Epstein-Barr virus (18.2 %), cytomegalovi-
rus (9.2 %). Rhinovirus (40.7 %), enterovirus/rhinovirus (28.7 %),
parainfluenza virus (15.4 %), streptococcal infection, and other
pathogens were also found. Conclusions. Viruses, genetic predis-
position and other factors that change the body’s immune response
play an important role in the development of an outbreak of se-
vere hepatitis. Systematic analysis has shown that human adenovi-
rus most often acts as a helper for adeno-associated virus 2, which
plays a major role in initiating an immune response in genetically
predisposed individuals, causing acute hepatitis and acute liver fail-
ure. SARS-CoV-2 infection probably also plays a certain role in
immune activation and in the development of hyperinflammation,
as do other viruses that act as helpers for adeno-associated virus
2. Continued collection of detailed clinical, microbiological, and
epidemiological data on probable cases, as well as well-planned and
coordinated follow-up studies are necessary to identify risk factors
and other etiological factors associated with this disease.
Keywords: acute hepatitis; etiology; adeno-associated virus 2;
adenovirus; COVID-19; herpesviruses; children
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AHIMPOBCHKNM AEPIKABHUN MEANYHNA YHIBEPCUTET, M. AHIMNPO, YKpaiHO

PoAb MiKpOPHK y pO3BUTKY XOAQHTriONATIN.
YactnHa 1

Pesiome. Y nayxosomy oensdi eucsimaerno poas mikpoPHK y pozsumky xoaanzionamiii. Y uiii cmammi posenanymo
poab mikpoPHK npu nepsunnomy ckaepo3yovomy xoaaueimi ma nepeuHHomy oiriapnomy xoaaweimi. /s nanucaums
cmammi 30ilicH08a8cs NOWyK iHgopmayii 3 sukopucmanHam o6as danux Scopus, Web of Science, MedLine, PubMed,
Google Scholar, Embase, Global Health, The Cochrane Library. Aémopu nokasyrome, wio npu 3ax60pH8aHHIX eend-
mobiniapuoi cucmemu, a came xonaneionamisx, mikpoPHK enauearoms na peeyarosanns nposigepayii eenamoyumis,
XoAaHeioyumie i KAIMUKHHULL YUKA, Npoyecu 3anaierts, iopos, xemope3ucmeHmuicme i euxcueanHs Kaimu. Jlocaio-
HUKaMU 8U3HAYEHO, W0 Y X8OPUX i3 NEPBUHHUM CKAEPO3VIOUUM XOAAH2IMOM CHOCMeDiealomybcs 6ipo2iono nideuuieHi
pieni miR-26a, miR-30b, miR-126, miR-122, miR-194, miR- 1281y cuposamui kposi i miR- 412, miR-640, miR-1537
i miR-3189 y axcoeui gionocro 300posux arodeil. Bidomo, wjo kinvkicms dugepenyiansvio excnpecosanux mikpoPHK y
X80puUX 3 nepeuUHHUM biniapHum xoaraneimom caeae 97, 3 Hux Haubinrbw diaznocmuuno 3Hauumoro € miR-139-5p. Ha-
YKo8Ui 6i03nauaroms, wjo niosuujena excnpecis miR-139-5p y eenamoyumax kopearoe 3 nidguuyeHorr npooyKyico
TNF-a. i penpecieto mpanckpunyii eena c- FOS. Bucsimaeno, uio 0ocaionuku 3anponoHysant aitbmepHamueHy einome-
3y mikpo PHK-onocepedxosanoi indykuii 3ananshoi peakuii #co8uHux npomok npu nepeuHHomy 0iniapHomy xonaeimi.
Ilodana einomesa, wo 6 ocnosi Qyrkuyionysanus mepeyci mikpoPHK-mPHK npu nepeunromy 6iniapromy xonrauneimi
aexcums akmugHicmos cernepauii miR-106b-5p, miR-20a-5p, i miR-93-5p, saxi euxonyroms y Hiil KA0408i pe2yaamopHi
@yukuii. Omoce, dami cynacnux docaiodcers cgiduams, w0 XoAaHeionamii cynpogoolicyromucs 3MiHOH CneKmpa npo-
dykuyii pisnux mikpoPHK, aki pecyaoroms akmuegayito 3anaients, pecenepayito, npoaighepayiro, anonmos eenamoyu-
mie, xonaneioyumie. 3HudceHHs abo niosuuieHHs pieHs excnpecii oeskux mikpoPHK € kpumuunum y namoaoeiunux
npoyecax npu nepeuHHOMY CKAEPO3YIOUOMY XOAaHeimi ma nepeuHHoMy Giniapromy xoaaneimi, oonak mikpoPHK mo-
Jcymo Oymu He minbKu MapKepamu, aie i MilleHHI0 Yux npoyecie.

KirouoBi cnoBa: mixpoPHK; xonaneionamii; xonaneioyumu; nepeunHuil ckaepo3yiouuil Xonanaim; nepeurHuii oini-
apHuii xonaneim; 02ns0

Bctyn

o 3axBOploBaHb TreraroOiiapHOi CUCTEMM HaJje-
KaTh XOJAHTIiOIAaTii, B OCHOBi SKMX JIEXXUTh ypaXKeHHS
XOJaHTiOUMTIB. PyiiHYBaHHSI KJIITUH >XKOBUYHUX ITPOTOK
MpHY 3aXBOPIOBAHHSIX TeNaTo0UIiapHOI CUCTEMU CYIIPOBO-
JIKYETHCSI PO3BUTKOM XOJIeCTa3y, 3afajeHHs, a B olab-
momy — (idbposy, 1upo3sy nedinku [16]. XomaHriouuTu
€ emiTeiaJIbHUMU KIITUHaMU, Ki craHoBiaaTh 30,0 %
Bill ITyJTy KJIITUH XXOBYHUX MPOTOK i 10 3,0—5,0 % — Bin
3arajibHOi MmonyJsiiii kKiiTuH nediHku [3]. XojaHrionu-
T OepyTh yyacTh Yy 3arajbHUX CEKPETOPHUX ITpoliecax

LIJISIXOM 3MiHM CKJIaay Ta pyXy IO >KOBYHUX MPOTOKAX
MepBUHHOI XXOBUI, sIKa TeHEPYETHCS B KAHAJBIISIX TEIaTo-
uuTiB. TpaHCIOPT BOAM, iOHIB i pO3YMHEHUX PEYOBUH i3
KPOBIi B IPOCBIT 3KOBUHMX IIUISIXiB IIPU3BOAUTD OO MiITy-
KyBaHH xoBUi |3, 23]. EmiTenianbHi KIITUHU KOBYHUX
IIPOTOK YaCTKOBO a0O0 ITOBHICTIO CTpaxkdgaloThb IIpU 3a-
XBOPIOBAHHSIX TenaToOigiapHOi CUCTeMHU, eTionaToreHes
SIKMX MO€ MaTH pi3HOMaHiTHMIA XapakTep. [IpoTe sikoio
0 He OyJja NMpUYMHA LIUMX 3aXBOPIOBaHb, Y pe3yabTaTi Bil-
OyBaroTbcsl mpodtidepallisi, perpecis i/abo TpaHchopma-
1ist XomaHrionuTis [8, 15].
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JocnigHuKY BU3HAUYMIM, IO MPU 3aXBOPIOBAHHSIX
rernaroOiiapHoi CUCTeMH, a caMeé XOJaHTiomaTisix, Mi-
kpoPHK BruinBaioTh Ha peryaroBaHH IpoJidepaliii rema-
TOLIMTIB, XOJJAHTIOLMTIB i KIIITUHHUMA LIMKJI, MPOLIECH 3ara-
JIeHHSI, (piOp03, XeMOPE3UCTEHTHICTD 1 BUKMBAaHHS KJIIITUH
(puc. 1) [8, 18, 20, 21].

JaHi HayKOBMX JOCIIIKEeHb TMiIKPECTIOITh TTPOBiIHE
3HaueHHsT neBHMX MiKpoPHK sk miarHocTMYHMX i Ipo-
THOCTUYHMX MAapKepiB Pi3HMX 3aXBOPIOBaHb TeImaToOiTi-
apHoi cuctemu [1, 2, 9, 11, 14], mo OUKTye HEOOXiTHICTh
OiIbII TJIMOOKOrO BUBYEHHSI OCOOJIMBOCTEN LIMX T€HHUX
pPeryJsTOpiB.

MepBUHHUI CKAEPO3YIOYNIA XOACHTIT

TlepBunHMit ckieposytounii xomanrit (ITCX) — e
piKiCHE XpOHiYHE 3aXBOPIOBAHHS MEYiHKHU, 1110 XapakTe-
PUBYETHCS BHYTPILIHBOMNEYiHKOBMUM a00 103aIreuyiHKOBUM
X0JIeCTa30M, OOYMOBJIEHUM 3arajeHHsIM i (i0po30oM KOB-
YHUX IIPOTOK [6].

Hocnimxenns npodino mikpoPHK cupoBatku Kposi it
koBui, ripoBeneHe Torsten Voigtldnder i criBaBT. [26], D0-
3BOJIMJIO BCTAaHOBUTH creumndiuHicth MikpoPHK-curna-
Typu y xBopux i3 I1CX. ABTOpU ImpOmeMOHCTPYBaIu, 110
y xBopux i3 I1CX crmocTepiraloTbcsl BipOTriIHO ITiABUILEHI
piBHi miR-26a, miR-30b, miR-126, miR-122, miR-194,
miR-1281 y cupoBatui KpoBi i miR-412, miR-640,
miR-1537 i miR-3189 y xoBui BiTHOCHO 310POBUX JIOJEH.

Francesca Bernuzzi Ta cniBaBT. [4] mpu AocCTimKeHHi
21 nudepeHIiaabHO eKCIpe-

mitochondrial antibodies — AMA) i 3) HassIBHOCTI TiCTOJIO-
TYHMUX O3HAK BHYTPIIIHHOIEYiHKOBOIO AECTPYKTHBHOIO
3arajieHHsI MiXKUaCTKOBUX KOBUHUX MpoToK [13]. IneHTu-
(dikauiss AMA € 3010TuM ctanaaptom aiarHoctuku [1BX,
ane BigcytHicTb AMA He Bukioudae [1BX [5].

VY pi3HMX [OOCHIIKEHHSIX TMPOJAEMOHCTPOBAHO HasIB-
HicTth acomianiii [1BX 3 excmpeciero mikpoPHK [7, 20,
27, 28]. BcraHoBIieHO, 1110 PiBHI eKcrpecii B TKAaHUHI Tie-
yinku i BmicT MikpoPHK y cupoBarmi kpoBi y xBopux 3
I1BbX BiporimHO Bimpi3HSIOTHCS Bill TAKUX Y 3A0POBUX JIIO-
neii. Tak, Kerstien A. Padgett i cniiBaBT. [19] BcTaHOBWIH,
110 B TKaHUHI nevinku xBopux i3 [1BX 3 377 mikpoPHK
nudepeHIliaTbHO eKCIPecyIoThCcsl 35 Hes3alexXHUX TIeHiB
MikpoPHK: BimHOCHO BucOKa eKcHpecisa XxapakTepHa st
miR-25, miR-145, miR-186, miR-299-5p, miR-202_AS,

miR-328, miR-341, miR-346, miR-371, miR-374,
miR-506; BigHocHO Hu3bka — miR-16, miR-19b,
it miR-23b, miR-24, miR-26a, miR-27b, miR-30c,
miR-30E-5p, miR-92, miR-99a, miR-100, miR-103,

miR-107, miR-122a, miR-126, miR-101b, miR-130b,
miR-192, miR-193b, miR-194, miR-422b, miR-455-3p,
let-7d. Haii0Ginpln BupaxeHe MiIBUILIEHHS eKCIIpecii cImo-
crepiraetbest y miR-299-5p i miR-328, a 3HMXeHHS — y
miR-26a i miR-122a. 3mina npodino mikpoPHK inmyky-
BaJia MOAYJISLIT aKTMUBHOCTI YMCJIEHHUX 0i0JIOTiYHUX TIPO-
1eciB (ta6m. 1).

OnHak aBTOPM BBaXalOTh, 1110 HEOOXiMHE TTPOBEACHHS
JIOIATKOBUX TOCTIIKEHb, SIKi TO3BOJISTH ITPOJIEMOHCTPYBa-

coBaHoi MikpoPHK y xBopux
i3 TICX i 3mopoBux Jioneit
JiarHOCTUYHO 3HAYYILIUM JUIST

. miR-17-92 miR-101
INCX BBaxaroTh MiABULICHHA miR-21  oas ICX
. . . R-26a
iBHT miR-122, miR-193b Mne2d  miR-144 e 72 X
P . ] miR-26ad e 148a e XK
i miR-885-5p i 3HUXeHHHA miR31 e s MK mRAT-02
piBHa miR-200c y cuposarui . z::;;j]h miR-370  miR.15a 200 R124
KpoBi XK miR4p1  MIR-494 miR-605
: miR-17-92 MiR-200b/¢ miR605 ¢ /A
miR-21  miR-200¢c , A 171 "ﬁ"
y miR-34a  miR-204 P S, oA
Nepautimd s me ) 13 T3l =
INIIPHUN XOACHIIT 1\ miies mase [ (919] =>4 0\ 0p) mR-1i8a BA
[lepBuHHUMIA  OimiapHUA mRAd Rl = h?n 3anasenusn miR-152 miR-29

xonaHrit (ITbX), paniie Bi-
JMOMUM K TIEPBUHHUI Oii-
apHUI 1IMPO3, € aBTOIMYHHOIO
XOJIAHTIOIATIE€IO, IO CYMIpPO-
BOJDKYETBHCSI  TIPOTPECYIOUNUM
¢i0po3oM  XKOBYOBUBITHMX
npoTtok i xojecrazom [10].
3rinHo 3 faHMMU AMepuKaH-
CbKOI acolialii 3 BUBYEHHS
3aXBOPIOBaHb TMEYiHKU, [ia-
rHo3 [IBX BcTaHOBIIOETHCS
Ha TIiACTaBi TPbOX KPHUTEPIiB:
1) HasgBHOCTI GioXiMiYHMX
O3HakK, 110 CBiYaTh PO XO-
Jlecras, 30Kpema MiIBUIIEHOI

miR-200b
miR-222

miR-21

AxTHBi3yETBCH

XK

miR-29b [purnivyerncs

miR-373

 XeMopesucrenTHicTs i BuAuBanHS

E /}i\dore
O

XK

miR-let7a miR-200b/c
miR-21  miR-204
= miR-25 miR-205
miR-506 miR-31  miR-221

miR-200b miR-320
miR-29b miR-605

aKTUBHOCTI  JIy>KHOI  ¢poc-
¢darasy B CHpPOBATLi KpPOBI;
2) HasIBHOCTI AHTUMITOXOH-
IpiaJbHUX aHTUTLT  (anti-

Pucyrok 1. MikpoPHK npu 3axBopioBaHHsIX renarobiniapHoi cuctemu [8]
Mpumitkn: XK — xonaHriokapunHoma; NMNCX — nepBUHHUIA CKIepO3YI0Ynii XO-
nanrit; MK — nonikicto3 neviHku; BA — GiniapHa arpe3sis; @I — pibpo3 neviHku;
MNBL — nepBuUHHWIi GiniapHWUA LUPO3 NMNEeYiHKN.
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Tabnuus 1. MikpoPHK-onocepenkoBaHa 3MiHa akTUBHOCTI GionoriyHux npouecis

y neyiHyi xsopux Ha NMbX [19]

Bionorishui npoLec Kinbkictb MiK[_)oPHK, u.u:! BKm?qui Ao perynauii
aKTUBHOCTi fJaHOro GionoriyHoro npowecy
MigBujeHHss aKTUBHOCTi
KniTMHHWIA LUKKN 20
binkoBun 06MiH 22
docdopuntoBaHHS NENTUANI-CEPUHY 8
ABTOMPOLIECUHT NPOTEIHIB 20
ABTODOCHOPUNIOBAHHSA aMiHOKMCIOTHMX 3a/IULLKIB NPOTEIHIB 20
3HH)KeHHS aKTUBHOCTI
PicT i po3BuTOK 2
BMP-acouinoBaHWi CUrHaNbHUM WAAX 4
Aaresig roMoQinbHUX KNITUH 7
OO6MiH HYKNEeIHOBUX KUCNOT 8
TpaHcnopT -
P0O3BUTOK eHAOKPUHHOT QYHKLUIT NigLLIyHKOBOI 3a103u 6

TU NIPUYMHHMI 3B 130K MixX 3MiHOM0 npodiao MmikpoPHK

i po3ButkoMm I1BX.

3rigHo 3 ganumMu Tomohiro Katsumi ta cmiBabt. [11],
KiJIbKiCTh auepeHiagbHO ekcnpecoBaHuX MiKpoPHK
y xBopux 3 [1BX csrae 97, 3 HUX HAROLIBLI JiarHOCTUY-

HO 3HaynMMolo € miR-139-5p.
IIBX cynpoBOMXKYEThCS SIK
BUCOKMM piBHEM eKcCIIpe-
cii miR-139-5p y mneuiHui i
miMdounTax, TaK i MiABU-
IeHOI0 ii KOHIIEHTpAIli€I0
B CHpOBaTLi KpOBi. ABTOpU
Bi3HAYaIOTh, 110 ITiIBUIIEHA
ekcnpecis miR-139-5p y re-
naTouMUTaxX KOpPeJIoe 3 MilBU-
meHoo mponaykuiero TNF-a
i pemnpeci€elo TPaHCKPUIILIl
rena c¢-FOS. [Ilepenbaua-
€ThCSI, 10 caMe HaaMipHa
reHepaniss miR-139-5p, ska
MIPUTHIYYE €KCIIPECilo cyIpe-
copHoro akrtopa c-FOS,
OiATpUMYE 3amajbHy peaklliio
B >KOBYHUX ITPOTOKaX (puc. 2).
3MmiHa  ekcmpecii  Mi-
kpoPHK xBopux i3 I1XDb Bin-
OyBA€ETHCS HE TUIBKU B KJIiTH-
Hax TKAHUHU MeYiHKH, aje i1y
JiMbOLIMTaX KPOBI.

BuBueHHs [1bX-aco-
LilloBaHUX 3MiH eKCIpecii Mi-
kpoPHK y MoHOHyKII€apHUX
KJiTMHax no3Boswio Dong-
Yu Liang Ta cmiBaBr. [12] BcTa-
HOBWTH, 110 B TaHUX KJTITMHAX
xBopux 3 IIBX cnoocrepira-
€ThCS IMIBUILEHHST €KCIIpecii

miR-572 y noeaHaHHi 3i 3HMXEHHSIM ekcnpecili miR-92a.
ImoBipHO, minBuieHHsT ekcrpecii miR-575 obGyMmoBieHe
rinepakTUBHICTIO IMyHHUX KJiTUH. Byjgo BcTaHOBJIEHO,
110 3HWXKEHHs ekcrnpecii miR-92a cynpoBomkyeThes mia-
BUllleHHsAM Tipoaykiiii IL-17A. ABTOopu 3arporoHyBaiu
Mo3nTUBHMIA 3BOPOTHUIA 3B'A3OK

& —

Ill Peuentop TNF

1 2

Ill Peuyentop TNF

TAK1/TAB

1

IKKa/KKB

TAK1/TAB

IKKa/IKK

l®

NF-«kB NF-kB —

\ Perpapauia
&

7
8= E
ey ED

PucyHok 2. MexaHi3am npo3ananbHoi gii miR-139-5p [11]

Mpumitkn: 1) paktop c-FOS npurHiyye cyboanHuuio p65 akropa TpaHckpun-
uii NF-xB, npurHivytoymn npoagykuito TNF-o; 2) mikpoPHK miR-139-5p npurHiyye
TpaHckpunuito c-FOS, wo npu3soanTk [0 3BiNbHEHHS cyboauHuli p65 Big iHri-
6yroyoi gii c-FOS i, sk Hacnigok, Ao NF-xB-onocepeakoBaHoi npoaykuii TNF-c..
Micns cekpeduii 3 knitnun TNF-o. akTUBYE CBili crnieundiyHni peyenTop, NopyLLIeH-
H$sl IKOro o6yMoBJII0€ akTUBaLilo i sAepHy TpaHc/Iokauilo pakTopa TpaHCKpunuii
NF-xB. MigenweHHs aktuBHOCTI pakTopa TpaHckpunuii NF-xB iHgykye nogasb-
Ly npoAyKuito npo3anasibHUX UMTOKIHIB i 3anaseHHs1 XONaHriouunTiB.

€« 0
gy
@

TNF-a

Tom 18, N2 4, 2023

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

83



TeopeTtnyHa mepuumHa / Theoretical Medicine

alpTepHaTuBHY Tinotedy MikpoPHK-omocepenkoBaHoi
IHAYKLII 3amajJbHOI peakiii XXoBYHUX MpoToK mnpu [1BX.
3 omismy Ha Te, IO iCHYE TpsMa acolliallis MiX aKTHUB-
HicTio iHbinbTpalii Thl7-kaiTMHAMU CTIHOK >KOBYHMX
MPOTOK 1 TSLKKiCTIO Mepediry XBopoou, BBaXKaloTh, 110 JIe-
diumT excnpecii miR-92a BuBinbHsIE TpaHcsuito MPHK
IL-17A Thl7-xnitTuHamMu abo crpusie qudepeHIiloBaHHIO
Th17-xniTuH, 110 i BUBHAYAE TSKKICTh 3aIlajbHOI peakiiii
npu [1BX.

Baodong Qin Ta cmiBaBT. [22] mpoBenu aHaji3 IIpo-
¢iniB excrpecii MikpoPHK B MoHOHYKIIeapHUX KITiTH-
Hax i BCTaHOBWIH, 1110 y XBopuXx i3 I[1BX piBeHb excripe-
cii 11 mikpoPHK (miR-144-3p, miR-451a, miR-15a-5p,
miR-106b-5p, miR-22-3p, miR-20a-5p, miR-101-3p,
miR-140-3p, miR-130a-3p, miR-93-5p, miR-33a-5p)
migBuinenuit, a 6 MikpoPHK (miR-3654, miR-3175,
miR-4288, miR-181a-5p, miR-342-3p, miR-4301) —
3HUXEHUI. ABTOpaMU CTBOPEHO MOJEb, sIKa XapakTe-
pu3ye 3MiHU (DYHKIIIOHYBaHHSI Mepexi B3aeEMOAil Mi-
kpoPHK— MPHK, 110 BinOyBaroThcs mpu po3Butky I[1BX.
BimnosinHo mo 11i€i Momelni nudepeHIiiioBaHO eKCIIPEeCco-
BaHi MikpoPHK mipu I1bX miepeBazkHO MOIyTIOIOTh: TpaH-
CIOYKIIiI0 CUTHAIY, KJIITUHHUMN IUKJI, TudepeHIliloBaHHS,
amonTo3 i aaresito kKiuitTuH. LlikaBum € Te, mo MikpoPHK
3 TIBUILIEHOI0 €KCIIPeCi€l0 MaloThb 3JaTHICTh B3aEMO-
nisgti 3 OinbmuM crnektpom MPHK, Hixx MikpoPHK 3i
3HUXKEHOIO ekcnpeciero. TakoxX aBTOpY BBaXaroTh, 1110 B
OoCHOBI ¢yHKIioHyBaHHS Mepexi MikpoPHK — mMPHK
JIEKUTh aKTUBHICTh reHepallii miR-106b-5p, miR-20a-5p

i miR-93-5p, sgKi BUKOHYIOTb Yy Hili KJIIOUOBi PeryasTOpHi
dbyuxkuii (puc. 3).

Taxkox BcraHoBieHO, WO po3sutok [I1BX cynpoBo-
IDKy€eTbes 3MiHOI0O ekcripecii MikpoPHK y B-kmitunHax
nepucdepryHoi kpoBi. Tak, Xiaomei Wang i criBaBT. [27]
BU3HAYWIU, 110 B B-KJiTuHax nepudepnyHoi KpoBi XBO-
pux Ha [1BX ekcrpecist 558 mikpoPHK BinpizHsieTbest Bin
Takol B 3[0POBUX JItOJEH. ABTOPHU MiJKPECIO0Th, 10 3
ycix mudepeHuiiiHo excrpecoBaHux MikpoPHK Timpku
miR-21-5p i miR-223-3p € Tumu MmikpoPHK, akTuBHicTh
eKCIpecii SKHUX 3HMKYETbCS KOHKOPIAHTHO 30iIbIIIEHHIO
CTYMHEHS TSLKKOCTI XBopobu. OTKe, 3HMKEHHS eKCIIpecii
miR-21-5p i miR-223-3p y B-nimdouuTax € niarHocTAY-
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PucyHok 4. Mepexa B3aemopgii miR-21-5p,
miR-223-3p 3 MPHK-miweHsmn y B-knitTnHax
Y XBOPUX 3 NePBUHHUM BiniapHUm xonaHritom [27]
Mpumitka: kBagpaTu ciporo Kosbopy NO3Ha4yarTb Mi-
kpoPHK, eninc poxxesoro konbopy — MmPHK-MiwweHsb.
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PucyHok 3. Mepe>a B3aemogivi an¢epeHuianbHO eKcripecoBaHUX Npvi NepBUHHOMY OinliapHOMY XONaHriTi
MikpoPHK i MPHK-milweHeV y MOHOHYK1eapHux kiituHax [22]
lMpumitka: kosno ciporo konbopy no3Ha4ae MPHK; ksagpat — mikpoPHK (4epBOHUM KOJIbOPOM BiA3Ha4YeHi BU-
coko reHepoBaHi MmikpoPHK, cuHim — mikpoPHK 3 iHriboBaHoto ekcnpecieio).
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HOI0 03Hakolo nporpecyBaHHs [1bX. [eHu-MilleHi faHux
MikpoPHK 6epyThb yuacts B peryiisiii mirpaitii, nudepeH-
11iI0BaHHSI, arloNnTo3y KJIiTUH (puc. 4).

Monynsuis ekcnpecii MikpoPHK y TkaHuHI nediH-
KM TIPU3BOJIMUTH A0 KOJMBaHb BMICTy Aesikux MikpoPHK
y cupoBaTtii KpoBi. Y xBopux 3 [1bX cmocrepiraetbes
HiIBUIIEHHS KOHLeHTpawii miR-27b-3p, miR-34a-5p,
miR-122-5p, miR-141-3p i 3HMKeHHs BMicTy miR-26b-5p
y cupoBatili KpoBi [24]. Jlemo iHIIMI CIEKTp 3MiH BMic-
1y MikpoPHK y xBopux i3 [1bX imentudikysanu Dong-
Yu Liang i cmiBaBrt. [12]. Bonn mokazamu, mo mist [1BX
XapaKTepHi Oiabll BMCOKUM piBeHb miR-572, miR-575,
miR-939, miR-3135b, miR-3656, miR-4466, miR-4530,
miR-4739, miR-4741 i 6inbm1 HU3bKMIA piBeHb MiR-30d-
5p, miR-92a, miR-320a, miR-320b, miR-320d, miR-320e,
miR-4516 y cupoBartiii KpoBi, HiX Y 3I0POBUX JIIOIEH.

Masashi Ninomiyaet i criiBaBT. [17], BUKOPHUCTOBYIOUM
METOJI TJIMOOKOTO CEKBEHYBaHHSI, BCTAHOBUJIU, 1110 Y XBO-
pux i3 [TBX TakoX BifOyBa€ThCSI BUpaXKeHe 3HUXKEHHSI PiB-
Hs1 miR-197-3p, miR-505-3p i miR-500a-3p. ABropu Ha
MifcTaBi pe3yabTaTiB (yHKIiOHaIbHOro aHamizy DAVID
nokaszanu, 1o ui audepeHuiaabHo momaHi MiKpoPHK
OepyTh ydacTh y peryisiii reHiB BIRC2 (baculoviral IAP
repeat containing 2), PPP3CB (protein phosphatase 3
catalytic subunit beta) i TNFSF10 (TNF superfamily
member 10), SIKi BUCOKO acollilioBaHi 3 altONTO30M KJIITHUH.
LlinkoM iMOBipHO, 110 iHiLiallisl aBTOIMyHHUX MOPYLIEHb
npu [TBX noB’si3aHa 3 MOpyIIEHHSIMU aroNnTo3y KJIiTHH.

CTaHOBMTH AiarHOCTUYHUI iHTepec Te, 1o EV y xBo-
pux i3 [1BX 36araueni imyHomomymoounmu MikpoPHK:
miR-451a i miR-642a-3p [25].

BucHoBKU

Jani cydacHMX IOCTIiIKeHb CBiIUaTh, 110 XOJaHTiONAaTil
CYIIPOBOIKYIOTBCSI 3MIHOIO CITEKTpa IIPOMYKIIl Pi3HUX Mi-
kpoPHK, s1ki perymoioTh akTUBALLilO 3aIlajIieHHSI, pereHepa-
11ito, mpoJidepailito, armonTo3 renaTolUUTiB, XOJaHTiOLIUTIB.
3HMKEHHST a0 MiaBUILIEHHS eKcrpecii aesikux MikpoPHK
€ KPUTUYHUM Y NaTOJIOTIYHMX MpoLecax, 110 BiiOyBalOThCs
MpU MEPBUHHOMY CKJIEPO3YIOUOMY XOJIAHTITI Ta IEPBUHHO-
My OiiapHOMy XoJaHriTi, oqHak MikpoPHK MoxyTs 6yt
He TUTbKU MapKepaMHu, ajie i MillIeHHIO LIMX MPOILIECiB.

Konduaikr iHTepeciB. ABTOpuU 3asiBJISIIOTH TIPO BifICYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JICHOCTI TIPH ITiATOTOBLII JAHOI CTATTi.
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The role of miRNAs in the development of cholangiopathies.
Part 1

Abstract. The role of miRNA in the development of cholangiopa-
thies is given in the scientific review. This article discusses the role of
miRNA in primary sclerosing cholangitis and primary biliary cho-
langitis. To write the article, information was searched using Sco-
pus, Web of Science, MedLine, PubMed, Google Scholar, Embase,
Global Health, The Cochrane Library databases. The authors state
that in hepatobiliary diseases, namely cholangiopathies, micro-
RNAs affect the regulation of hepatocyte, cholangiocyte prolifera-
tion, cell cycle, inflammatory processes, fibrosis, chemoresistance
and cell survival. Researchers have determined that patients with
primary sclerosing cholangitis have significantly increased levels of
miR-26a, miR-30b, miR-126, miR-122, miR-194, miR-1281 in
blood serum and miR-412, miR-640, miR-1537 and miR-3189 in
the bile of relatively healthy individuals. It is known that the number
of differentially expressed miRNAs in patients with primary biliary
cholangitis reaches 97, of which the most diagnostically significant
is miR-139-5p. Scientists note that increased miR-139-5p expres-
sion in hepatocytes correlates with increased production of TNF-o

and repression of ¢c-FOS gene transcription. It is stated that the re-
searchers proposed an alternative hypothesis of miRNA-mediated
induction of the inflammatory reaction of the bile ducts in primary
biliary cholangitis. The hypothesis is presented that the activity of the
generation of miR-106b-5p, miR-20a-5p, and miR-93-5p, which
perform key regulatory functions in it, is the basis of the function-
ing of the miRNA-mRNA network in primary biliary cholangitis.
Thus, the data of modern research indicate that cholangiopathies are
accompanied by a change in the spectrum of production of various
micro-RNAs that regulate the activation of inflammation, regenera-
tion, proliferation, apoptosis of hepatocytes and cholangiocytes. A
decrease or increase in the level of some micro-RNA expression is
critical in the pathological processes that occur in primary sclerosing
cholangitis and primary biliary cholangitis, but micro-RNAs can be
not only markers, but also targets of these processes.

Keywords: microRNA; miRNA; miR; cholangiopathy; cholan-
giocytes; primary sclerosing cholangitis; primary biliary cholangi-
tis; review
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