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Incidence of avascular necrosis in patients with sickle cell

anemia received hydroxyurea and blood transfusion:
a comparative study

Abstract. Background. Sickle cell anemia is the most common hereditary disease recognized as a priority public
health problem. Vaso-occlusive crises, particularly avascular necrosis (AVN), are one of its serious complications, early
detection and proper treatment of AV N prevent or reduce its worse progression. The purpose of the study: to compare the
incidence rates of avascular necrosis in pediatric patients with sickle cell anemia who received hydroxyurea and blood
transfusions. Materials and methods. A prospective comparative study was conducted at Al Zahra Teaching Hospital
in Al Najaf from November 2022 to October 2023, and included 43 patients who received hydroxyurea and 70 people
on blood transfusion. Avascular necrosis was confirmed by X-ray and magnetic resonance imaging, and it was staged
according to the Steinberg staging system. Results. The incidence of AVN was 28.3 %, and it was significantly lower in
the hydroxyurea than in the blood transfusion group (16.3 vs. 35.7 %). The relative risk was 0.456, indicating a likely
protective effect of hydroxyurea against AVN. A significant association was found between the incidence of AVN and
advancing age (P < 0.05). Neither incidence nor staging of AVN shows a significant association with gender (P > 0.05).
Conclusions. A lower incidence rate and less severe AVN were reported in patients who received hydroxyurea than in
those on blood transfusion. AVN was significantly associated with advancing age but was not affected by the gender of

patients.

Keywords: sickle cell anemia; hydroxyurea; blood transfusion; avascular necrosis

Introduction

Sickle cell anemia (SCA) is the most common hereditary
disease in the world and is recognized by the World Health
Organization as a priority public health problem. In some
areas, the percentage of children born with this disorder can
reach 2 % [1]. This is a disease, which is distinguished by
chronic hemolytic anemia and painful crises, transmitted by
recessive inheritance, resulting from a point mutation in the
chain of the hemoglobin molecule that makes sickle cells
more adherent to the endothelial cells lining the blood ves-
sels, with hypoxia and infarction in tissues [2].

The clinical course of sickle cell anemia does not follow
a single pathway; some patients have mild symptoms, and
others have very serious symptoms, but the basic problem is
the same: red blood cells in an elongated and shrunken shape

tend to get stuck in the narrow blood vessels, obstructing
the blood flow [3, 4]. Therefore, the health problems that
people present come from severe anemia, complications of
vascular occlusions, and chronic bilirubinemia [5—7]. One
of the serious complications of SCA is vaso-occlusive crises,
which lead to avascular necrosis (AVN) in different parts of
the body depending on the occlusion site [8].

Both hydroxyurea (HU) and blood transfusion are use-
ful treatment modalities. Hydroxyurea has no serious side
effects, and recent studies documented that it is a safe drug
with beneficial effects in SCA children and reduces painful
events and rates of blood transfusion. On the other hand,
earlier studies referred to increased incidence of AVN in
SCA patients and proved a beneficial effect of hydroxyurea
on its reduction [9]. This study tried to assess and compare

© 3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2024
© Bupaseub 3acnascobkmit 0.10. / Publisher Zaslavsky 0.Yu., 2024
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the incidence of avascular necrosis in pediatric patients with
sickle cell anemia who received hydroxyurea and blood
transfusion.

Materials and methods

This prospective comparative study was conducted at
Al Zahra Maternity and Pediatric Teaching Hospital in Al
Najaf Al Ashraf City from November 2022 to October 2023.
The study included 103 pediatric patients with proven-diag-
nosed sickle cell anemia.

Patients with one or more of the following conditions
were excluded from the study: chronic comorbidities other
than SCA; neutropenia; malignancies; one or more contra-
indications for hydroxyurea; current active infectious di-
sease; refusal of parents or caregivers to participate in the
study.

Study groups

Patients in this study were assigned into two groups: the
first one included 43 children who received hydroxyurea,
and the second group consisted of 70 patients who received
blood transfusion.

Data collection

Data was collected through full history taking, thorough
clinical examination, laboratory, and radiological investiga-
tions. The data collection sheet included the socio-demo-
graphic characteristics of the patients in addition to clinical,
laboratory, and imaging findings.

Diagnosis of avascular necrosis

AVN was initially diagnosed with anteroposterior and
lateral X-ray; MRI was performed to confirm the diagnosis.
All imaging procedures, examinations, and staging of AVN
were performed by or under the supervision of expert spe-
cialists in radiology and pediatrics.

The Steinberg staging system used is concisely and ac-
curately delineates the progression and extent of AVN. This
system has gained increasing acceptance in the orthopedic
community:

— stage I: normal radiographs; abnormal MRI or bone
scan;

— stage 1I: abnormal lucency or sclerotic site in the fe-
moral head;

— stage IlI: subchondral collapse (i.e., crescent sign)
without flattening of the femoral head;

— stage IV: flattening of the femoral head; normal joint
space;

— stage V: joint space narrowing, acetabular changes, or
both;

— stage VI: advanced degenerative changes.

Stages I-IV are further subdivided according to the
percentage of femoral head involvement: A (15 %), B (15—
30 %), or C (> 30 %).

Data analysis

Data were managed and analyzed using the Statistical
Package for Social Sciences, version 25. Descriptive statis-
tics are presented as mean, standard deviation (SD), fre-
quencies, and percentages according to the type of variables.

The incidence was calculated according to the standard
equation by dividing the number of cases with AVN by the
total number of cases in each group multiplied by 100 %.
The chi-square test is used to compare frequencies. Epi-
Calc® 2000 software is used to compare incidence rates and
find their confidence interval (CI). All statistical tests per-
formed under a confidence level of 95% and a significance
(P-value) of 0.05 or less are considered significant. Finally,
findings are presented in tables and figures with interpreta-
tions for each using Microsoft Office software, including
Word and Excel programs.

Results

One hundred and thirteen pediatric patients with sickle
cell anemia were enrolled in this study, and they composed
two studied groups: 43 cases were on hydroxyurea, and 70
cases received a blood transfusion. The age ranged from 9
to 15 years, with a mean of 11.8 & 1.6 and 12.1 £ 1.8 years
in the groups, respectively (P > 0.05, not significant (ns)).
Other demographic characteristics are shown in Tables 1, 2.

The incidence of AVN was reported in 32 out of 113
cases, giving an overall of 28.3 %. Furthermore, it was found
that the incidence of AVN was significantly lower in the hy-
droxyurea group compared to the blood transfusion group:
16.3 vs. 35.7 %, respectively. The relative risk (risk ratio) was
significantly lower than 1 (0.456), with a 95% CI of 0.216—
0.952, indicating a likely protective effect of hydroxyurea
against AVN (Table 3).

Table 1. Comparison of patient age in both study groups

Hydroxyurea Blood transfusion Total
Age P

N % N % N %
9 5 11.6 9 12.9 14 12.4
10 7 16.3 10 14.3 17 15.0
11 8 18.6 14 20.0 22 19.5
12 7 16.3 12 171 19 16.8 0.991, ns
13 6 14.0 7 10.0 13 11.5
14 6 14.0 11 15.7 17 15.0
15 4 9.3 7 10.0 11 9.7
Total 43 38.1 70 61.9 113 100.0
Mean age + SD 11.8+1.6 121 +1.8 12.0+1.9 0.417, ns
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A comparison of the AVN staging between both groups
revealed that more advanced stages were associated with
blood transfusion (P < 0.05, significant) (Table 4).

From another point of view, the comparison of AVN in-
cidence depending on age (Table 5) revealed a significant as-
sociation with advancing age (P < 0.05). Neither incidence
nor staging of AVN shows a significant association with gen-
der (P > 0.05) (Tables 6, 7).

Discussion

In the present study, we tried to assess the incidence
of AVN among a group of Iraqi SCA pediatric patients in
addition to comparing AVN in two modalities of treat-

ment: hydroxyurea and blood transfusion. All groups were
matched for age, gender, disease duration since diagnosis,
follow-up duration, and other demographic characteris-
tics. Males were dominant, with a male-to-female ratio of
1.3 to 1. These findings are similar to Adesina et al. [10]
when patients of both sexes were diagnosed at the age of
3 months to 11 years, with a mean age at presentation of
12.6 years; additionally, they found a male-to-female ratio
of 1.4 to 1. In Saudi Arabia, two earlier studies, in 2011
and 2008, reported almost similar findings [11]. In Basrah
province (South of Iraq), most reported cases until 2015
were aged 5—20 years, with a dominance of males over
females [12]. The male predominance may be related to

Table 2. Gender distribution of patients in the study groups

Hydroxyurea Blood transfusion Total
Gender P
N % N % N %
Male 25 58.1 39 55.7 64 56.6
0.801, ns
Female 18 41.9 31 44.3 49 43.4
Total 43 38.1 70 61.9 113 100.0
Table 3. Comparison of AVN incidence in the study groups
AVN Hydroxyurea Blood transfusion Relative risk
% N % (95% CI)
AVN 7 16.3 25 35.7
No AVN 36 83.7 45 64.3 0.456
. : (0.216-0.952)
Total 43 38.1 70 61.9
P = 0.026, significant
Table 4. Comparison of AVN staging in the study groups
Hydroxyurea Blood transfusion Total
AVN stage P
N % N % N %
| 3 42.9 2 8.0 5 15.6
Il 2 28.6 3 12.0 5 15.6 0.032,
1] 1 14.3 8 32.0 9 28.1 significant
\Y, 1 14.3 12 48.0 13 40.6
Total 7 21.9 25 78.1 32 100.0
Table 5. Comparison of AVN versus no AVN cases according to age
AVN No AVN Total
Age P
N % N % N %
9 0 0.0 10 12.3 10 8.8
10 1 3.1 14 17.3 15 13.3
11 5 15.6 20 24.7 25 22.1
12 7 21.9 14 17.3 21 18.6 0.001
13 9 28.1 5 6.2 14 12.4
14 6 18.8 17 21.0 23 20.4
15 4 12.5 1 1.2 5 4.4
Total 32 28.3 81 71.7 113 100.0
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Table 6. The incidence of AVN depending on gender

AVN No AVN Total
Gender P
N % N % N %
Male 19 29.7 45 70.3 64 56.6
0.685
Female 13 26.5 36 73.5 49 43.4
Total 32 28.3 81 71.7 113 100.0
Table 7. Comparison of AVN stages by gender
Male Female Total
AVN stage P
N % N % N %
| 2 10.5 3 23.1 5 15.6
Il 4 211 1 7.7 5 15.6
0.712
11l 5 26.3 4 30.8 9 28.1
\Y 8 421 5 38.5 13 40.6
Total 19 59.4 13 40.6 32 100.0

higher physical activity. These variations in the distribu-
tion of SCA in different studies on both international and
national levels could be attributed to the fact that the inci-
dence of SCA is affected by ethnic and geographical varia-
tion, in addition to the differences in the study designs and
sample size.

Regarding avascular necrosis in our 113 SCA patients, it
was reported in 32 patients, representing 28.3 % of the stu-
died group. This rate was not unexpected because AVN is
one of the more frequent complications in SCA [5]; howe-
ver, the incidence in our study was close to that in previ-
ous studies. In 2005, interesting findings reported that the
prevalence of AVN in SCA patients was 3 % in those less
than 15 years old and rose with advancing age to reach 50 %
in patients over 35 years [13]. In another study, the same
author found that the peak incidence of AVN was among
adolescents, and half of the patients with homozygous di-
sease will develop AVN by the age of 35 [14]. The high in-
cidence of SCA is related to many reasons, like nutrition,
physical activity, type of treatment, hemoglobin level, and
osteomalacia. Furthermore, when the studied groups were
compared with regards to the incidence of AVN, the pre-
sent study reported its lower rate in patients who received
hydroxyurea compared to those on blood transfusion: 16.3
vs. 35.7 %, with a risk ratio of 0.456 (95% CI: 0.216—0.952)
(P < 0.05), which indicated a protective and beneficial ef-
fect of hydroxyurea. In a study conducted by Ferster et al. in
2001, different beneficial effects of hydroxyurea were docu-
mented, including protection against osteonecrosis. They
found that HU was feasible, effective with no serious side ef-
fects, and very useful in SCA patients with a history of stroke
as a valid alternative to chronic blood transfusion [15].

In the study by Adekile et al., the incidence of AVN was
27.6 %, much lower in patients on HU than in those not
treated with HU [16]. Regarding the staging of AVN, the
present study significantly found that patients on HU had
less advanced stages than those on blood transfusion, which
supported the idea that HU decreases the disease severity in
SCA patients [17].

Further analysis in the current study revealed that AVN
was more frequent in older children, and its incidence in-
creased with advancing age, and patients with AVN had
greater mean age than those without it (P < 0.05). The in-
cidence of AVN did not correlate with the gender of the
patients (P > 0.05). Similar findings were also reported in
previous studies that found that AVN increases with advan-
cing age, particularly in patients older than 20 years [18]. In
contrast, there was no significant association between age
and gender, on the one hand, against AVN, on the other
hand (P > 0.05) [19].

This study is not free of limitations; of these is a shortage
of time, and the COVID-19 pandemic makes it difficult to
enroll more patients from different centers; however, further
studies with larger sample sizes are suggested.

Conclusions

1. Avascular necrosis among Iraqi patients with sickle
cell anemia is frequent, contributing to 28.3 %.

2. The rate of avascular necrosis in this study was compa-
rable to that reported in other countries in our region.

3. A lower incidence rate was noted in patients who re-
ceived hydroxyurea than those on blood transfusion.

4. Less severe avascular necrosis was reported among
cases in which hydroxyurea was received.

5. The incidence of AVN appeared to be higher with the
advancing age of SCA patients while it was not affected by
the gender of the patient.

References

1. Sousa GGO, Fonseca FF, Regis ET, et al. Painful crises in children
with sickle cell disease. Rev Médica Minas Gerais. 2015;25(Suppl 6):23-7.

2. Frenette PS, Atweh GF. Sickle cell disease: old discoveries, new
concepts, and future promise. J Clin Invest. 2007;117(4):850-8.

3. ViJGT, Nolan VG, Mendelsohn L, et al. Chronic hyper-hemolysis
in sickle cell anemia: association of vascular complications and mortality
with less frequent vasoocclusive pain. PLoS One. 2008;3(5):e2095.

4. Bradshaw H, Woolridge D. Sickle cell crisis. Emerg Dep Analg An
Evidence-Based Guide. 2008;365-79.

8 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 19, N2 8, 2024



OpuriHaAbHI A0CAiAXeHHs / Original Researches

5. Lamsal K. Sickle cell anemia with avascular necrosis of femur be-
ing managed as rheumatic fever. J Inst Med. 2013;34(1):38-40.

6. Kato GJ, Piel FB, Reid CD, et al. Sickle cell disease. Nat Rev Dis
Prim. 2018;4(1):1-22.

7. Ware RE, de Montalembert M, Tshilolo L, Abboud MR. Sickle
cell disease. Lancet. 2017;390(10091):311-23.

8. Jena R, Swain TR. Beneficial Effect of Hydroxyurea on Avascular
Necrosis of Femoral Head in Adult Sickle Cell Disease (Homozygous) —
One Year Prospective Study in Orissa, India. American Society of Hema-
tology. 2006,108(11):3784.

9. Anand Somkuwar, Chandrakant M Bokade. View of short-term
safety and beneficial effects of hydroxyurea therapy in children with sickle
cell disease. IJCH. 2020;7(1):8.

10. Adesina O, Brunson A, Keegan THM, et al. Osteonecrosis of the
femoral head in sickle cell disease: Prevalence, comorbidities, and surgical
outcomes in California. Blood Adv. 2017;1(16):1287-95.

11. Al-Qurashi MM, El-Mouzan MI, Al-Herbish AS, et al. The
prevalence of sickle cell disease in Saudi children and adolescents. Saudi
Med J. 2008;29(10):1480-3.

12. Hassan MK. An overview of sickle cell burden in Iraq. 2015;5:41-52.

13. Aguilar C, Vichinsky E, Neumayr L. Bone and joint disease in
sickle cell disease. Hematol Oncol Clin North Am. 2005;19(5):929-41.

Information about authors
Asmaa Hassan Khudhair, College of Medicine, University of Kufa, Najaf, Iraq
Zahraa Mohammed Majeed, College of Medicine, Jabir ibn Hayyan Medical University Najaf, Iraq
Ghassan Hatif Hadi, Najaf Health Directorate, Iraq
Talib Abdul-Jaleel Al-Madany, College of Medicine, University of Kufa, Najaf, Iraq

14. Aguilar CM, Neumayr LD, Eggleston BE, et al. Clinical evalu-
ation of avascular necrosis in patients with sickle cell disease: Children’s
Hospital Oakland hip evaluation scale — A modification of the Harris hip
score. Arch Phys Med Rehabil. 2005;86(7):1369-75.

15. Ferster A, Tahriri P, Vermylen C, et al. Five years of experience
with hydroxyurea in children and young adults with sickle cell disease.
Blood. 2001;97(11):3628-32.

16. Adekile AD, Gupta R, Al-Khayat A, et al. Risk of avascular ne-
crosis of the femoral head in children with sickle cell disease on hydroxy-
urea: MRI evaluation. Pediatr Blood Cancer. 2019;66(2):1-5.

17. Jayabose S, Tugal O, Sandoval C, et al. Clinical and hemato-
logic effects of hydroxyurea in children with sickle cell anemia. J Pediatr.
1996,129(4):559-65.

18. Madu AJ, Madu AK, Umar GK, et al. Avascular necrosis in sickle
cell (homozygous S) patients: Predictive clinical and laboratory indices.
Niger J Clin Pract. 2014;17(1):86-9.

19. Al-Jafar H, AlFadhli S, Al-Feeli M, et al. Effects of Age and
Sex on Sickle Cell Disease Avascular Necrosis. J Hematol Blood Disord.
2016,2(1):48.

Received 01.10.2024

Revised 21.11.2024
Accepted 01.12.2024 M

Alaa Jumaah Manji Nasrawi, Professor, Department of Pediatrics, College of Medicine, University of Kufa, Najaf, Iraq; e-mail: alaaj.nasrawi@uokufa.edu.iq; https://orcid.org/0000-0002-7638-2055

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

Asmaa Hassan Khudhair’, Zahraa Mohammed Majeed?, Ghassan Hatif Hadi, Talib Abdul-Jaleel A-Madany’,

Alaa Jumaah Manji Nasrawi’
'College of Medicine, University of Kufa, Najaf, Iraq

2College of Medicine, Jabir ibn Hayyan Medical University Najaf, Iraq

SNajaf Health Directorate, Iraq

YacToTa aBACKYASIPHOIO HEKPO3Y B NALLIEHTIB i3 CEpnonoAiGHOKAITUHHOIO OHEMIEIO,
Ki OTPUMYBAAM MAPOKCUCEYOBUHY TA NEPEANBAHHS KPOBI: MOPIBHIAbHE AOCAIAXKEHHS

Pe3iome. Akryanbnicth. CeprnonomiGHOKITITHHHA — aHEMis
(CKA) € HalMmomMpeHillluM CHagKOBUM 3aXBOPIOBAHHSIM, BU-
3HAHUM TPIOPUTETHOIO MPOOJIEMOI0 OXOPOHM 310pOB’sl. Bazo-
OKJIIO3iiTHI KpU3u, 30KpeMa aBacKyJsipHuii Hekpo3 (ABH), € on-
HUM i3 ii cepii03HUX YCKIIaAHEHb; paHHE BUSIBIICHHS Ta HAJIEXKHE
nikyBaHHst ABH 3amo6iratots noripieHH0 CKA a60 3MeHIIyIOTh
itoro. MeTa: MopiBHSTH MOKA3HUKHU 3aXBOPIOBAHOCTI HA aBaCKYy-
JIIPHUI HeKpo3 y mauieHTiB autsyoro Biky 3i CKA, ski oTpu-
MyBaJIi TiIPOKCUCEUOBUHY i TepeiuBaHHs KpoBi. MaTepiaaun
Ta MeToau. [IpocreKTHBHE MOPiBHSIJIbHE OOCTIIKEHHS OyJo
MPOBEJCHO B HaBUajbHiii JikapHi Al Zahra (En-Hamxkad, Ipak)
3 smcronana 2022 poky no xoBTHs 2023 poky it Bkioyano 43
TMALEHTH, SIKi OTPUMYBAJIN TiIpOKCHCEUOBUHY, i 70 0cib, IKUM
MepeauBai KpoB. ABaCKYJISIpHUI HEKPO3 IMiATBEPIKEHO PEHT-
TeHiBCbKMMU TaHUMHU Ta MarHiTHO-PE30HAHCHOI ToMorpadieto,

iioro crazilo BU3HAYa M 3a cucteMolo Steinberg. PesymbraTu.
Yacrora ABH cranosuna 28,3 %, i BoHa OyJia 3HAYHO HUXYOIO B
IpyIIi TiAPOKCUCEYOBUHU, HiX Yy TPy rnepeauBaHHs Kposi (16,3
npotu 35,7 %). BinHocHuit pusuk craHoBuB 0,456, 110 BKazye
Ha WMOBIpHUI 3aXMCHUM e(eKT TimpoKcucedoBuHU mono ABH.
BusBieHo 3HauHUit 3B’130K MixX yactoTrolo ABH Ta 3poctaHHsIM
Biky (P < 0,05). AHi 3axBOproBaHicTh, aHi cTanis ABH He matoTh
cyTTeBOro 3B’s13Ky 3i ctartio (P > 0,05). BucHoBku. [losimo-
MIISIETBCS, 110 B TIAIIIEHTIB, SIKi OTPUMYBAJIU TiZPOKCHCEUOBHUHY,
OyB HWXKUMIA piBEeHb 3axBoproBaHOCTI HA ABH Ta MeHII TSXKKuMii
nepeoir, HixX y TUX, KoMy TepeauBaiu KpoB. ABH 0yB BiporinHo
OB’ sI3aHMI 31 3pOCTaHHSIM BiKY, ajie CTaTh MALliEHTIB HA HHOTO
He BIUIMBAaJA.

Ki11040Bi c10Ba: ceprononi6HOKIITHHHA aHeMisI; TilpoKcuce-
YOBMHA; MepeMBaHHs KPOBi; aBaCKyJISIpHUI HEKPO3
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Possibilities of non-invasive diagnosis of diabetic peripheral
polyneuropathy in children with type 1 diabetes

Abstract. Background. Most diagnostic tests for diabetic peripheral polyneuropathy (DPNP) are not suitable for use
in childhood, resulting in low diagnostic accuracy of this complication. Therefore, it is necessary to identify reliable
and simple markers for early detection and monitoring of diabetic polyneuropathy progression in children. The purpose
was to investigate the diagnostic value of the Clinical Neurological Examination (CNE), the pediatric-modified Total
Neuropathy Score (ped-mTNS), and the Pediatric Balance Scale (PBS) in the non-invasive diagnosis of diabetic
peripheral polyneuropathy in children with type 1 diabetes. Materials and methods. Ninety-one children with type
1 diabetes aged 10 to 17 years were examined. Group 1 included 57 patients with a duration of type 1 diabetes of up
to 5 years, while group 2 consisted of 34 children with a disease duration of more than 5 years. 1o diagnose DPNP,
a comprehensive neurological examination was conducted using the CNE, the ped-mTNS, and the PBS followed by
determination of the diagnostic significance of each scale using ROC analysis. Results. It has been proven that two
scales have diagnostic significance for identifying DPNP, the CNE and the ped-mTNS; based on the results of using
both, DPNP was diagnosed in 50.5 % of patients. The clinical picture of DPNP was dominated by motor and sensory
disorders, which are one of the first manifestations of this condition in children. The first signs of DPNP were registered
already on the first years of illness. The frequency of development and stage of neurological disorders increased along
with disease progression and the deterioration of glycemic control. Conclusions. Diabetic peripheral polyneuropathy is
a common complication of diabetes in children, which is registered in 50.5 % of cases. The CNE and the ped-mTNS
allows to expand diagnostic capabilities regarding the detection of DPNP in children without the use of invasive diagnostic
methods.

Keywords: diabetes mellitus; neurological condition; diabetic neuropathies; medical screening; ROC analysis; chil-
dren

Introduction mately half of all individuals with diabetes [3, 4]. Diabetic

According to the International Diabetes Federation,
425 million people worldwide suffer from diabetes mellitus,
making it the largest global epidemic of the 21% century [1].
Between 1 and 35 new cases of type 1 diabetes mellitus per
100,000 children population (under 14 years of age) are di-
agnosed annually. In different countries, its incidence has
at least doubled over the past two decades [2]. Among the
complications leading to a decrease in the quality of life and
disability, the most common group of clinical syndromes,
commonly referred to as various forms of diabetic neuro-
pathy, is caused by diffuse and focal damage to the periphe-
ral and autonomic nervous system and occur in approxi-

peripheral polyneuropathy (DPNP) is the most common
form of diabetic neuropathy, affecting approximately 30 %
of patients, with an annual incidence of approximately 2 %
[5]. Some researchers believe that the prevalence of diabetic
neuropathy is much higher if asymptomatic neuropathy is
included and is 45 % in type 2 and 54 % in type 1 diabe-
tes. According to experts, without successful intervention,
of the expected 9.7 billion people living in 2050, one third
will have diabetes, and half of them will have neuropathy
[5]. Therefore, there is no doubt that early diagnosis and
timely intervention are important to prevent the develop-
ment of diabetic neuropathy. However, the diagnosis of dia-
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betic neuropathy, determining its prevalence and incidence
remain difficult, despite the constant search for methods for
the early diagnosis of this complication of diabetes. Unlike
adults whose clinical symptoms are easily recognized, chil-
dren do not report early symptoms and early signs are less
specific [6]. Diagnostic tests for diabetic peripheral poly-
neuropathy may include nerve conduction studies, punch
biopsy, quantitative sudomotor axon reflex test, corneal
confocal microscopy, but they are time-consuming, poorly
available, and not suitable as clinical screening tools. As a
result, this complication is underdiagnosed in children with
type 1 diabetes [7]. Thus, there is a need to identify reliable
and simple markers for early detection and monitoring of
diabetic polyneuropathy progression in children.

Purpose: to investigate the diagnostic value of the Clini-
cal Neurological Examination (CNE), the pediatric-mo-
dified Total Neuropathy Score (ped-mTNS), and the Pe-
diatric Balance Scale (PBS) in the non-invasive diagnosis
of diabetic peripheral polyneuropathy in children with type
1 diabetes.

Materials and methods

We examined 91 children with type 1 diabetes, 53 boys
and 38 girls aged 10 to 17 (average of 13.52 % 0.26) years.
Depending on the duration of disease, participants were di-
vided into 2 groups: group 1 included 57 patients with an
average age of 13.24 + 0.37 years and a duration of type 1
diabetes of up to 5 (average of 2.11 = 0.17) years; group 2
consisted of 34 children with an average age of 14.19 £ 0.35
years and a disease duration of more than 5 (average of
7.56 £ 0.44) years.

Diagnosis and verification of the clinical diagnosis of
type 1 diabetes mellitus was carried out in accordance with
the Standards of Medical Care “Diabetes Mellitus in Chil-
dren” (Order of the Ministry of Health of Ukraine No. 413
dated February 28, 2023) [8].

All patients received basal-bolus insulin therapy that
meets modern requirements for the management of type 1
diabetes mellitus [8].

The children who participated in this study under-
went a comprehensive examination in accordance with the
specified standard. The presence and degree of diabetic
peripheral polyneuropathy was assessed by the severity of
symptom manifestations on the CNE [9], which was used
to clinically test sensory sensitivity (pinprick, light touch,
vibration, and position sense) of the feet; the anatomi-
cal level below which the sense of light touch is impaired;
strength of the extensor hallucis longus and gastrocnemius
muscles; ankle reflexes. A total score of the neurophy-
siological examination of 0 was graded as no polyneuropa-
thy, 1—8 as mild, 9—15 as moderate, and 16—20 as severe
polyneuropathy [9].

Additionally, all children were examined using the
ped-mTNS [10]. According to it, sensation (tactile, pain,
temperature and vibration) was tested on the forearm
and then on the distal parts of the limbs (palmar pads and
plantar pads of the toes) in patients with closed eyes. The
strength of the extensors of the big toe, dorsiflexors of the
ankle, abductors of the fingers and extensors of the wrist
were evaluated according to the recommendations [10].

Deep tendon reflexes were assessed by eliciting the Achilles
reflex and the knee reflex when the subject was sitting on a
chair with free movement of the lower limbs. Upper limb
reflexes were not tested because the distal reflex is not stan-
dard for the upper limbs.

To determine motor impairment in children with type 1
diabetes, the PBS was used [11], which included timed mea-
surements of a static seat, tandem tests at rest, and modified
Romberg tests: simple upright postures with different foot
placement options (with open and closed eyes), and an eva-
luation of overall motor function. Each test was scored from
0 to 4 points with a total score calculated. The maximum
score a patient could receive was 72 [11].

All tests were conducted in a quiet room with a stable
temperature (20—22 °C).

The results of the study were processed using the statis-
tical licensed software package Statistica for Windows 13.0,
serial number JPZ8041382130ARCN10-J, and SPSS 23.0
for Windows with the definition of the arithmetic mean
(M), standard deviation (o) and average errors (m) for in-
dicators whose distribution met the criteria of normality.
Normality was checked using the Shapiro-Wilk asymmetry
test. The relationship between the indicators was estimated
using the methods for calculating the Pearson correlation
coefficient.

The diagnostic significance of each scale was determined
using the receiver operating characteristic (ROC) analysis
with calculation of the area under the ROC curve (AUC). The
area value from 0.9 to 1 corresponds to excellent model qua-
lity, from 0.8—0.9 — very good, 0.7—0.8 — good, 0.6—0.7 —
average, 0.5—0.6 — unsatisfactory. The cut-off point was cal-
culated by determining the threshold criteria with maximum
sensitivity and specificity. To select the optimal cut-off point,
the Youden J criterion was used, determined by the formula:
Jmaxc = {sensitivity(c) + specificity(c) — 1} [12].

To assess the differences in the indicators in the com-
pared groups, the Student’s t-test and the ¢ criterion (Fi-
sher’s angular transformation) were used. The assessment
of differences for small samples was carried out using the
nonparametric Mann-Whitney U-test. Differences were
considered reliable at p < 0.05.

Results

Subjective data analysis showed that 82 (90.1 %) of 91
patients reported neurological symptoms, predominantly
sensory (periodic aching or tingling in the limbs, a feeling
of cramps in the muscles of the shins) and asthenovegetative
(general weakness, rapid fatigue, emotional lability, dizzi-
ness) (Table 1).

Functional complaints (difficulty climbing up or down
the stairs, pain in the limbs when walking and frequent
stumbling) ranked third — 34.1 %. In 31.9 % of children,
complaints of a cerebral nature were observed (headaches,
psychoemotional disorders) and 27.5 % of patients com-
plained of impaired thermoregulation. It was noteworthy
that such complaints as headaches, general weakness, pe-
riodic muscle cramps were significantly more common in
children of group 2 (p < 0.05), while the frequency of other
complaints did not have a statistical difference between the
monitoring groups.
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Further, we assessed the initial indicators of the neuro-
logical status in children with type 1 diabetes depending on
its duration using the CNE. The analysis of the obtained re-
sults showed that 41 (45.0 %) children had some deviations,
including 21 (36.8 %) patients of group 1 and 20 (58.8 %)
of group 2. At the same time, the maximum score on the
CNE in both groups did not exceed 8 points, which cor-
responded to the initial stage of peripheral diabetic poly-
neuropathy. The analysis showed that 14 (24.6 %) children
of group 1 had a decrease in sensory sensitivity, and in 8
(14.0 %) cases, these changes occurred already in the first
year of the disease. A decrease in reflexes of the lower limbs
was found in 10 (17.5 %) patients of group 1, including in
the first year of the disease — in 6 (10.5 %) cases. With an
increase in the duration of diabetes mellitus, the percentage
of patients with the above-mentioned types of neurological
disorders in group 2 increased and amounted to 41.2 % (14
children) and 52.9 % (18 children), respectively (p < 0.05).
Other types of neurological disorders according to the CNE
were detected in isolated cases. Thus, a decrease in tactile
sensitivity was observed only in 5 (14.7 %) patients of group
2 and was not found in group 1. A reduction in the strength
of the calf muscles was also recorded in 4 (11.8 %) children
of group 2 and in 2 (3.5 %) of group 1. There were no cases
of a decrease in the strength of the finger muscles. The re-
sults of our study showed that it is the impairment of sen-
sory sensitivity and decreased reflexes of the lower limbs that
can be considered one of the first manifestations of diabetic
peripheral polyneuropathy in children with type 1 diabe-
tes. The correlation analysis conducted in them showed the
presence of a positive relationship (r = +0.33, p < 0.05) be-
tween the CNE score and the level of glycated hemoglobin.
That is, the degree of neurological disorders increased with
deterioration of glycemic control.

In order to identify additional symptoms of diabetic
polyneuropathy, we assessed neurological manifestations
in children with type 1 diabetes using the ped-mTNS. The

study found that the average score on this scale in group 1
was 3.68 + 0.46 points, and in group 2, it was 4.20 £+ 0.97
points (p > 0.05). The total score in 45 (49.4 %) children was
0—2 points, in 25 (27.5 %) — 3—5 points, in 16 (17.6 %) —
6—9 points, and in 5 (5.5 %) patients — 10—12 points. As
with the CNE, the analysis on the ped-mTNS confirmed
the dominance of sensory disorders and decreased deep ten-
don reflexes of the lower limbs (ankle and/or Achilles and/
or patellar) in both study groups.

To identify kinetic disorders in children with type 1 dia-
betes depending on its duration, we assessed their mobility
and functional capabilities using the PBS. The results of the
study showed no statistically significant differences between
groups 1 and 2: the average score was 70.32 + 0.25 points
and 70.27 £+ 0.34 points, respectively (p > 0.05). It should
be noted that the maximum score (72 points) was reported
by 22.8 % of children in group 1 and only 11.8 % of chil-
dren in group 2, i.e. 81.3 % of children with type 1 diabetes,
regardless of the duration of the disease, have mild kinetic
disorders, namely, impaired balance function.

To compare the prognostic significance of the scales
used in the study to diagnose diabetic peripheral polyneu-
ropathy, we compared the ROC curves constructed for the
Clinical Neurological Examination, the pediatric-modified
Total Neuropathy Score, and the Pediatric Balance Scale
(Fig. 1, Table 2).

As evidenced by the data in Fig. 1 and Table 2, two scales
had the largest AUC and higher sensitivity and specificity,
the ped-mTNS and the CNE. Pairwise comparison of ROC
curves showed the absence of statistical significance between
the above scales (Table 2).

Comparisons confirmed the presence of a close di-
rect relationship between the CNE and the ped-mTNS
(r=+0.89, p<0.01) (Fig. 2).

At the same time, we did not obtain a correlation be-
tween the CNE and the PBS (r = +0.10; p > 0.05), as well
as between the ped-mTNS and the PBS (r = +0.20; 0.05).

Table 1. The frequency of neurological symptoms in children with type 1 diabetes

Total (n = 91) Group 1 (n = 57) Group 2 (n = 34)
Complaints

n n % n %
Headache 22 24.2 11 19.3 11 32.4*
Psychoemotional disorders 5 8.8 2 5.9
Weakness 1.7 5 14.7*
Dizziness 31 34.1 20 35.1 11 32.4
Rapid fatigue 14 15.4 15.8 5 14.7
Emotional lability 7 8.8 2 5.9
Periodic aching in the limbs 6 7.0 2 5.9
Tingling in the extremities 25 27.5 16 28.1 9 26.5
Shin cramps 40 44.0 20 35.1 20 58.8*
Difficulty climbing up or down the stairs 14 15.4 9 15.8 14.7
Pain in the limbs while walking 3 1.7 2 5.9
Frequent stumbling when walking 14 15.4 9 15.8 14.7
Thermoregulation disorders 25 27.5 14 24.6 11 32.4

Note: * — p < 0.05 — compared to the indicators of group 1.
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Thus, correlation analysis, as well as the low AUC and the
low sensitivity of the PBS don’t allow using it as a screening
tool in the diagnosis of DPNP in children.

Given the lack of clear criteria for the score necessary
to diagnose diabetic peripheral polyneuropathy in children
according to the ped-mTNS, in the future, with the help
of ROC curve analysis, we calculated the cut-off point for
the number of points during the examination of the child.
The following ROC curve was obtained when assessing the

100]

80|
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S

Sensitivity

&
S

20

probability of the development of DPNP depending on the
obtained score (Fig. 3).

The AUC was 0.928 + 0.044 with a 95% confidence
interval of 0.787—0.988. The resulting model was statisti-
cally significant (p < 0.001). The score at the cut-off point,
which corresponded to the highest value of the Youden in-
dex (0.727), was 3 points. That is, if, according to the results
of the ped-mTNS, the score is 3 points or more, then the
child is diagnosed with diabetic peripheral polyneuropathy.
The sensitivity and specificity of the model were 78.95 and
93.75 %, respectively. Given the obtained cut-off point,
the score on this scale of 3 points or more was received by
50.5 % of children with type 1 diabetes, including 5 (10.0 %)
patients whose score on the CNE was 0.

Thus, according to the results of using the CNE and the
ped-mTNS, diabetic peripheral polyneuropathy was diag-
nosed in 46 (50.5 %) children with type 1 diabetes mellitus,
including 20 (35.1 %) patients in group 1 and 26 (76.5 %) in
group 2 (p < 0.05).

Analysis of clinical manifestations of DPNP depending
on the duration of diabetes mellitus showed that in the first 5
years of the disease, manifestations of polyneuropathy were
limited to one type of disorder in 10 (50 %) patients, two
types of disorders were observed in 9 (45 %) patients, and
only in 1 case (5.0 %), there was a combination of all three
types of disorders (Fig. 4A).

100- Specificity

Figure 1. The ROC curves of the impulse scales
(PBS, ped-mTNS, CNE)
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i )/ —PBdS s At the same time, the clinical picture of DPNP was
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Figure 2. Correlation between the Clinical
Neurological Examination and the pediatric-modified

Figure 3. ROC curve of diagnosis of diabetic
peripheral polyneuropathy in children with type 1

Total Neuropathy Score diabetes using the ped-mTNS
Table 2. AUC of level scales and their 95% confidence interval
Scale AUC Standard error 95%i::1;>:rf‘ilgfnce Sensitivity, % Specificity, %
PBS 0.656 0.0984 0.461-0.819 42.86 81.25
ped-mTNS 0.928 0.0443 0.752-0.984 78.95 93.75
CNE 0.955 0.0386 0.811-0.997 92.86 93.75
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Figure 4. Venn diagram showing the main clinical manifestations of diabetic peripheral polyneuropathy
ingroups 1 (A) and 2 (B)
Notes: vm — a combination of vegetative and motor manifestations; ms — a combination of motor and sensory
manifestations; vs — a combination of vegetative and sensory manifestations; mvs — a combination of motor,

vegetative and sensory manifestations.

lower limbs and the presence of functional symptoms) and
sensory disorders (various types of impaired sensitivity and
complaints of pain, hyperesthesia or cramps in the lower or
upper extremities), as well as their combination with other
manifestations of polyneuropathy. In contrast to the first
observation group, in the group 2, only 7 (26.9 %) children
had manifestations of polyneuropathy limited to one type of
disorder, two types of disorders were diagnosed in 6 (23.1 %)
cases, while simultaneous motor and sensory deficit and au-
tonomic dysfunction were present in 13 (50.0 %) patients
(p <0.05), that is, there was a combination of all three types
of disorders (Fig. 4B). It should be noted that most children
diagnosed with DPNP (69.6 %, 32 patients) had poor glyce-
mic control, with a high risk to life, in 8 (17.4 %) patients,
glycemic control was suboptimal and only 6 (13.0 %) chil-
dren had optimal glycemic control. With the presence of
all three types of disorders in the clinical picture of DPNP,
glycemic control was poor in 85.7 % of cases. At the same
time, in the group of children without signs of polyneuropa-
thy, glycemic control with a high risk to life was 1.74 times
less often (40.0 %, 18 people) than in the presence of DPNP
(p <0.05). Eighteen (40.0 %) children in this group had ide-
al (15.6 %) or optimal (24.4 %), another 9 (20.0 %) patients
had suboptimal glycemic control.

Discussion

Currently, studies on the prevalence of diabetic periphe-
ral polyneuropathy in children are limited due to the vari-
ability of tests used to diagnose this complication. In addi-
tion, many children have subclinical neuropathy, which is
difficult to diagnose without sensitive tests and/or a detailed
neurological examination [13, 14]. According to various
authors, the prevalence of DPNP in children with type 1
diabetes ranges from 3 to 62 % [6, 14, 15]. As a rule, low

rates of DPNP in these patients were associated with the use
of a minimal number of criteria for diagnosing neuropathy
symptoms [14—16]. The American Diabetes Association
suggests screening for DPNP five years after the initial di-
agnosis in children with type 1 diabetes, and then annually
performing simple clinical tests with 10-g monofilaments
[17]. However, our study using several scales, namely the
Clinical Neurological Examination and the pediatric-modi-
fied Total Neuropathy Score, revealed signs of DPNP in
50.5 % of children with type 1 diabetes, and its manifesta-
tions in 35.1 %. Children were registered already in the first
5 years of diabetes, which requires screening for this compli-
cation from the first year of the disease. This study, as others
[18, 19], demonstrated that the duration of diabetes was the
most frequently registered risk factor for the development of
DPNP. To date, there is a discrepancy regarding the signifi-
cance of strict glycemic control in preventing late complica-
tions of diabetes, including diabetic neuropathy [20]. Our
data indicate an increase in the symptoms of neurological
disorders with deterioration of glycemic control, which is in
line with the results of other studies that demonstrated the
effectiveness of glycemic control in preventing the develop-
ment of DPNP in type 1 diabetes mellitus [18, 21]. DPNP
in children was characterized by the dominance of motor
(67.4 %) and sensory (69.6 %) disorders, which were among
the first manifestations of polyneuropathy. The clinical pic-
ture of DPNP indicates a greater involvement of large nerve
fibers compared to small ones. This aligns with data from
other researchers, suggesting that damage to large nerve
fibers plays a dominant role in the clinical picture of dia-
betic polyneuropathy associated with type 1 diabetes mel-
litus [22]. It should be noted that among children with type
1 diabetes mellitus, a painless course predominates in the
clinical picture of DPNP.
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Conclusions

1. Diabetic peripheral polyneuropathy is a com-
mon complication (50.5 %) of diabetes mellitus in chil-
dren.

2. The use of the Clinical Neurological Examination
scale and the pediatric-modified Total Neuropathy Score
allows us to expand the diagnostic capabilities of detecting
diabetic peripheral polyneuropathy in children without us-
ing invasive diagnostic methods.
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3Qropi3bK AEPIKABHMM MEANKO-PAPMALIEBTUYHA YHIBEPCUTET, M. 3QnopixKsl, YkpaiHa

MO>XAUBOCTI HEIHBA3UBHOT AIOrHOCTUKU Ai0BEeTUYHOT NepudeprndHOi NOAIHENPONATIT B AiTeH,
XBOPUX HA LLYKpoBUmn aiabeTt 1-ro tmny

Pe3iome. AkryanbHicTh. BinbluicTh miarHocTMUHMX TecTiB Ha
niabetnuny riepudepuyny noiiHeiiponario (JI1I1) HenpunatHi
JUIS BUKOPUCTAHHS B TUTSYOMY Billi, HACJiZIKOM YOTO € HU3bKA
JiarHOCTHKA 1IbOTO YCKJIaAHeHHs. ToMy iCHye moTpeba y BU3Ha-
YEHHi HafillHMX i MPOCTUX MapKepiB I PAHHBOI JiarHOCTUKU
I MOHITOPMHTY TIpOTpEeCyBaHHS MiabeTWYHOI TMoJiHelponaTii
B miteit. MeTa: BUBYMTH MiarHOCTUYHY LiHHICTh IIKaIM KJIi-
HiuHOro HeBposioriyuHoro ob6ctexxeHHs1 (CNE), moaudikosa-
HOI TleiaTpUyHOI 3arajibHOI mKajxu Heiipomrarii (ped-mTNS) Ta
neaiaTpuyHoOi 1Kanu ouiHku piBHoBaru (PBS) y HeinBa3uBHiii
JiarHOCTUII AiabeTMYHOI eprudepruIHOi IoIiHeiponaTii B AiTei,
XBOPHUX Ha IyKpOBUI miaGeT 1-ro Tumy. MaTepiaau Ta MeTOIM.
Oo6cTexxeHo 91 IUTUHY 3 IyKPOBUM J1iabeToM 1-To TUITY BiKOM Bill
10 no 17 pokiB. ¥ neputy rpymy yBilinuii 57 nauieHTiB i3 Tpuba-
JIICTIO XBOPOOM 10 5 pOKiB, Y Apyry — 34 DUTWHU 3 TPUBAJICTIO
niabety Oiabiie 5 pokiB. s miarHoctuku JAITIT mpoBoauiocs
KOMIUJIEKCHE HEBPOJIOTiYHE OOCTEXEHHS 3 BAKOPUCTAHHSIM KA
CNE, ped-mTNS Ta PBS i momanbimm BU3HAYEHHSIM JiarHOC-

TUYHOI 3HAYYILIOCTi KOXHOI 3 HUX 3a jonomoroto ROC-anarnisy.
Pe3ynabraTu. [loBeseHo, 1110 TiarHOCTUYHY L[iHHICTh Y BUSBICHHI
JIIIT manu nBi mkamu — CNE Ta ped-mTNS, 3a pesyabsratamu
BukopuctanHs sikux JITIT BctanosieHo B 50,5 % naitieHTiB. Y
kiaiHiuHii kapTuHi AT nomiHyBasiM MOTOpPHI i CEHCOpPHi pPoO3-
JIafav, MO € OJHWMM 3 TIEPIINX TPOSBIB IIbOTO YCKIIATHEHHS B
niteii. [Mepmri o3naku JAIIT peecTtpyBaiu BxKe Ha MEPIIOMY POLIi
3aXBOploBaHHs. YacToTa po3BUTKY Ta CTYMiHb HEBPOJIOTIYHUX 1O~
PpYLIEHb 3pOCTAIM B TMHAMILli 3aXBOPIOBAHHS Ta MPHU MOTipLIEHHI
[JIiKeMiYHOTO KOHTpoJ10. BUCHOBKH. [liaGeTruHa nepudepuuHa
MOJIIHEPOTIaTisA € YacTUM YCKJIaAHEHHSIM IIyKPOBOTO MiabeTy B
niTei, sike peectpyiotb y 50,5 % BUMankiB. 3acTOCyBaHHSI LKA
CNE 1a ped-mTNS 103BoJisi€ pO3LMIMPUTH TIaTHOCTUYHI MOXITH-
BocrTi oo BusiBieHHs Q111 y miteit 6e3 BUKoprcTaHHS iHBa3WB-
HUX METO[IiB NiarHOCTUKU.

KiouoBi cioBa: 1ykposuit niabeT; HeBpOJOTiYHUII CTaH;
niabeTyHa Heidponatis; MeauuHuit ckpuHiHr; ROC-aHainis;
TTH
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Quality of life in overweight and obese children

Abstract. Background. The prevalence of childhood obesity has reached concerning levels worldwide, posing a
pressing and serious public health issue. The objective of this study is to examine the quality of life (QoL) in children
with elevated body weight and obesity. Materials and methods. The study involved 151 children (71 girls and 80 boys)
aged 12 to 17 years. The assessment included measurements of body weight, height, and calculation of body mass index,
adjusted for age and sex. Based on body mass index, the children were categorised into three groups: 1 — normal weight;
2 — overweight; 3 — obese. The quality of life of participants was evaluated using the PedsQL™ 4.0 questionnaire.
Results. The findings reveal a marked reduction in QoL among obese children, with the extent of QoL decline correlating
with the degree of excess weight. The overall QoL score, based on the children’s self-assessment, was significantly lower
in higher body weight categories: obesity — 55.96 * 0.59 points; overweight — 78.97 + 1.08 points; control group —
84.42 + 1.69 points. Children in the obesity group reported the greatest reduction in the physical functioning scale,
scoring an average of 54.40 * 3.56 points. In questionnaires completed by parents, the overall QoL scores were as follows:
obesity — 56.60 % 0.77 points; overweight — 79.97 = 1.11 points; control group — 85.22 = 2. 15 points. Parents identified
the largest QoL reduction in the social functioning scale for children with obesity (54.28 £ 2.65 points). Conclusions.
The study highlights a direct relationship between increased body weight and reduced QoL. Children’s self-reports
indicate the most significant decline in physical functioning, while parents noted a substantial drop in social functioning

of children with obesity.
Keywords: quality of life; children; overweight; obesity

Introduction

Childhood obesity is one of the most critical public
health challenges of the 21% century. Excessive body weight
and obesity are defined as pathological or abnormal fat ac-
cumulation that endangers health. Childhood obesity arises
from a complex mix of socioeconomic, environmental, and
genetic factors impacting both children and their families.
According to official data from the World Health Organi-
zation (WHO), 20 to 40 % of the global child population
is affected by obesity. In 2022, more than 390 million chil-
dren and adolescents aged 5 to 19 years were reported to
have excess weight. In Ukraine alone, 18,000 to 20,000 new
cases of childhood and adolescent obesity are registered
annually. The prevalence of childhood obesity has reached
alarming levels in numerous countries, making it an urgent
issue. European statistics show that one in three children is
overweight, and one in ten is obese [1—4]. Obesity develops
from a combination of environmental factors, as well as in-

adequate behavioural and biological responses in children.
These responses vary by individual and are influenced by
developmental factors. Energy imbalance often results from
dietary changes, the availability and affordability of certain
foods, targeted marketing, and decreased physical activity,
with children spending more time in sedentary activities
such as watching television, using computers, or engaging
in other forms of passive leisure. It is well-documented that,
in recent decades, children have significantly increased their
intake of sugar and salt, while their levels of physical activity
have declined threefold. Health conditions associated with
obesity include high blood pressure, elevated cholesterol
levels, type 2 diabetes, respiratory issues such as asthma and
sleep apnoea, and joint problems [5—7].

Most modern researchers agree that children who are
overweight or obese often experience psychological and
behavioural disorders, reduced social adaptability [8, 10,
11], and are typically more self-centred, less compliant,
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more irritable, and possess lower self-esteem. A child’s
emotional state has a significant influence on their eating
behaviour, with food responsiveness positively correlated
with emotional issues and body mass index (BMI) [12—
14]. This evidence suggests that the psychological well-
being of children with obesity plays an important role in
the formation of eating habits and behavioural responses.
According to the WHO, a child’s quality of life (QoL) is
an integrated measure of physical, psychological, and so-
cial functioning, based on the child’s subjective perception
and/or the perceptions of their parents or close social en-
vironment [15, 16].

A comprehensive approach is recommended for evalua-
ting children’s QoL, incorporating feedback from both chil-
dren and parents using structured questionnaire scales. One
of the most widely recognised tools for this is the PedsQL
4.0 — the Pediatric Quality of Life Inventory (Varni et al.,
USA, 2001). In multicentre studies conducted worldwide,
these questionnaires have proven to be simple, reliable, and
sensitive methods for assessing QoL in both healthy and
chronically ill children across various age groups [9, 17].

The purpose of this study is to evaluate the quality of life
in children and adolescents with excess weight and obesity.

Materials and methods

The research was conducted in accordance with Good
Clinical Practice standards and the principles of the Decla-
ration of Helsinki. Written informed consent was obtained
from all participants prior to their inclusion in the study. The
study was carried out in primary and secondary schools in
Odesa, involving a total of 151 students. Anthropometric
measurements were taken, including body weight, height,
and BMI, assessed according to age and sex. Following clini-
cal guidelines based on evidence, specifically the “Childhood
Obesity” directive and the medical standards for “Childhood
Obesity” (2022), obesity was diagnosed when BMI was above
the 95" percentile, while excess weight was defined as a BMI
above the 85™ percentile [10]. Based on their BMI values,
the children were categorised into three groups: 1 — those
with weight appropriate for their age and sex; 2 — those with
excess weight; and 3 — those with obesity.

To evaluate QoL, children completed the PedsQL™ 4.0.
The questionnaire measures key components of children’s
QoL, including physical, emotional, and social functio-
ning, as well as their school life. The overall questionnaire
comprises 23 questions organised into the following scales:
physical functioning (PF) — 8 questions; emotional func-
tioning (EF) — 5 questions; social functioning (SF) — 5
questions; and school functioning (SchF) — 3 or 5 questions
depending on the children’s age. Each question offers five
response options, representing a Likert scale: “Never”, “Al-
most never”, “Sometimes”, “Often”, and “Almost always.”
The questions of the PedsQL basic scales are scored in re-
verse order and converted to a scale ranging from 0 to 100:
0 (“Never”) = 100; 1 (“Almost never”) = 75; 2 (“Some-
times”) = 50; 3 (“Often”) = 25; 4 (“Almost always”) = 0.

Higher scores indicate a better health-related QoL, and
the overall score for the scale is the mean of all items.

Statistical data analysis was performed using Statistica
12.0, MedCalc 20.0, Microsoft Excel 2003 with AtteStat

12.5 integration, and the Simple Interactive Statistical
Analysis online calculator. The means of the quantitative
variables are presented in the text as M + m, where M rep-
resents the sample mean and m denotes the standard error
of the mean. Proportions (percentages) are reported with
95% confidence intervals (CI). To evaluate the significance
of differences between means across the comparison groups,
one-way analysis of variance was utilised.

Results

The study comprised 151 children aged between 12 and
17 years, including 71 girls (47.02 %) and 80 boys (52.98 %),
with a mean age of 15.0 = 1.4 years. The group with nor-
mal body weight consisted of 45 individuals (29.80 %); the
group with excess weight included 50 children (33.11 %);
and the group classified as obese comprised 56 individuals
(37.09 %). The survey indicated that most children did not
maintain a healthy lifestyle. Among those with excess weight
and obesity, 20 individuals (18.86 %) were raised in single-
parent households; 56 (52.83 %) considered their family
income insufficient to meet basic needs; and 79 (74.52 %)
reported spending the majority of their leisure time in front
of a television or computer. Analysis of the dietary prefe-
rences of the respondents revealed that 42.45 % of children
consumed fast food while at school, 28.30 % ate homemade
sandwiches, and 29.25 % reported not eating anything at all.
Carbonated beverages were consumed by 69.81 % of partici-
pants; 23.58 % admitted to drinking low-alcohol beverages;
and 14.15 % stated they regularly smoked tobacco products.
The survey also highlighted that 69.81 % of respondents fol-
lowed an irregular daily routine, and 46.22 % had one or two
parents with excess weight.

As a comorbid condition, biliary dyskinesia was most
frequently observed in children with obesity at 14.28 %
(95% CI 4.91-23.08 %) and in those with excess weight at
10 % (95% CI 1.68—18.31 %). Arterial hypertension was
noted in 10.52 % (95% CI 2.8—19.19 %) of children with
obesity and in 4 % (95% CI —1.43—-9.43 %) of those with
excess weight. Additionally, skin infections and obstructive
sleep apnoea were reported in 7.14 % (95% C10.3—13.68 %)
of children with obesity. Diabetes mellitus was documented
in 5.35 % (95% CI —0.7—10.7 %) of the surveyed children
with obesity [18—20].

The results from all scales of the PedsQL*™ 4.0 question-
naires completed by children and their parents are illustra-
ted in Fig. 1, 2 and are presented in Tables 1—4.

The data indicate a significant reduction in the QoL
among children with obesity, with the extent of decline cor-
relating with the degree of excess weight. In cases of obesity,
the QoL score reported by the children was 55.96 + 0.59
points, while those with excess weight scored 78.97 + 1.08
points, and the control group achieved 84.42 + 1.69 points.
According to the PedsQL’™ 4.0 questionnaire completed by
the children, the most pronounced decline in QoL within
the obesity group was noted in the physical functioning sec-
tion (54.40 £ 3.56 points), which can be attributed to dif-
ficulties in undertaking physical activities.

In analysing the questionnaires completed by parents, the
overall QoL score for children with obesity was 56.6 = 0.77
points, compared to 79.97 £ 1.11 points for those with ex-
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cess weight and 85.22 + 2.15 points for the control group.
Furthermore, based on the PedsQL™ 4.0 questionnaire
completed by parents, a reduction in QoL was also observed
in the emotional functioning section (54.28 + 2.65 points).
This may be attributed to parental anxiety regarding the fu-
ture well-being of their children (50.89 + 2.84 points).

In the group of children with overweight, the QoL score
(according to both child and adult questionnaires) was
moderately lower compared to the control group, although
these differences were not statistically significant. The most
notable reduction was observed in the emotional functio-
ning domain, which recorded a score of 77.10 & 2.47 points.

Discussion

The findings from this research indicate that the overall
QoL scores for children with obesity were statistically signif-
icantly lower than those of children in the other two groups,
a conclusion supported by studies conducted by F. Santos
[21] and Gang Chen [22]. According to Kelly G.H. van de
Pas [23], overweight and obese children and adolescents
exhibited the most significant impairments in QoL, par-
ticularly among those with severe obesity. Given these re-
sults, lifestyle intervention programmes aimed at addressing
childhood obesity should consider this particularly vulne-
rable group to tailor treatment to their specific needs. J. Ste-

Table 1. Assessment of quality-of-life indicators (physical functioning) in patients with increased body
weight and obesity compared to healthy children (scores, M = m)

Obesity, n = 56 Overweight, n = 50 Control, n =45
My health and
level of activity PedsQL PedsQL PedsQL PedsQL PedsQL PedsQL
(children) (parents) (children) (parents) (children) (parents)
| found it difficult
to walk more than 50.89 + 3.48" | 52.23 + 3.13* | 72.50 + 2.60* | 74.50 + 2.43* | 84.44 + 2.42 81.11 +2.40
one bus stop
i;or‘lﬁd itdifficult | 4508 +3.08* | 5044 +2.88* | 73.00+2.75* | 72.50 + 2.39* | 79.44+2.41 | 77.22 +2.36
| found it difficult
toplay sportsand | 5 44, 3 18+ | 46.87 + 2.85* | 70.50 £ 2.91* | 7550 +2.81 | 77.22+2.49 | 78.88 + 2.62
engage in physical
exercise
| found it difficult to | g5 42, 5 6g+ | 68.30+2.06" | 83.50+2.53 | 81.00+2.53 | 86.11+2.70 | 82.22+2.70
lift heavy objects T e e U T e
| found it difficult
to bathe or shower | 63.39 + 2.62* | 66.96 + 2.30* | 89.50 + 2.15 85.00 + 2.67 93.88 + 1.97 91.11 +£2.40
independently
| found it difficult to
complete house- 43.30 + 3.02* | 49.55 +2.58* | 70.00 + 2.57 71.50 +2.94 75.55 +2.80 78.33 +2.82
hold chores
| experienced pain 65.62 + 2.51* | 62.94 + 2.62* | 84.50 + 2.35 83.00 + 2.51 88.33 + 2.33 90.55+2.14
| felt fatigued 59.37 £ 2.34* | 61.60+2.29* | 79.00 + 2.61 825+25 87.22 + 2.59 88.88 + 2.45
Overall score 54.40 = 3.56* | 57.36 + 3.01* | 77.81 +£2.70 78.18 + 1.86 84.02 +2.19 83.54 + 2.03

Note (here and in Tables 2—-4): * — statistical significance of differences compared to the control group:

p <0.05.

Table 2. Assessment of quality-of-life indicators (emotional functioning) in patients with increased body
weight and obesity compared to healthy children (scores, M £ m)

Obesity, n = 56 Overweight, n = 50 Control, n =45
My feelings PedsQL PedsQL PedsQL PedsQL PedsQL PedsQL
(children) (parents) (children) (parents) (children) (parents)

I have felt frightened | 54.01 + 2.90* | 57.58 + 2.62* | 73.50 +2.80 | 77.50+2.78 | 76.66 +2.68 | 82.77 +2.73
| have felt sad 57.14 + 2.52* | 60.26 + 2.44* | 7550 £2.52 | 78.00 +2.63 | 78.33 +2.58 | 81.66 +2.68
| have felt angry 58.03 + 2.55* | 59.82 + 2.60* | 71.00 +2.70 | 74.00 = 2.57 | 74.44+2.80 | 76.66 +2.79
about something
'Slr;‘ﬁngad difficulty | 57 58 1091 | 59.37 +3.02* | 84504212 | 81.00+2.72 | 89.44 +2.17 | 87.77 +2.19
| have worried about
what might happen | 55.35 + 3.16* | 50.89 + 2.84* | 81.00 +2.72 | 81.50+2.92 | 85.00 +2.68 | 87.22+2.70
to me
Overall score 56.42 + 0.75% | 57.58 + 1.73* | 77.10£2.47 | 78.40+1.35 | 80.77 £2.79 | 83.22 +2.02
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phenson [24, 25] noted a clear inverse relationship between
QoL and the degree of increase in BMI.

According to Lucas-Johann Forster [26] and Mi-
chael A. Pizzi [27], the most significant decline in quality
of life was noted in the areas of physical and emotional
health. Children suffering from obesity had significant-
ly lower physical functioning scores compared to their
healthy peers. These children reported a tendency to tire
quickly during physical activities, experience shortness of
breath and muscle pain, perform physical exercises poorly,
and participate less frequently in sports. Fereshteh Baygi
[28] found that emotional functioning is particularly com-
promised in cases of obesity, a conclusion that is further
corroborated by our research. The authors also under-

scored the effectiveness of psychological interventions in
addressing childhood obesity.

It is also important to note that, apart from Kelly G.H.
van de Pas [23], most authors indicate the absence of statis-
tically significant differences in the overall QoL assessments
between children and their caregivers in their studies [22,
23, 28].

Conclusions

The reduction in QoL scores among children is directly
correlated with the degree of increased body weight: chil-
dren with obesity recorded a score of 55.96 = 0.59 points,
those classified as overweight scored 78.97 £ 1.08 points,
while the control group achieved a score of 84.42 + 1.69

Table 3. Assessment of quality-of-life indicators (social functioning) in patients with increased body weight
and obesity compared to healthy children (scores, M = m)

. . . Obesity, n = 56 Overweight, n = 50 Control, n = 45
My interactions with
others PedsQL PedsQL PedsQL PedsQL PedsQL PedsQL
(children) (parents) (children) (parents) (children) (parents)
I have found it difficult
to communicate with 61.16 + 2.77* | 64.28 + 2.90* | 85.00 +2.25 | 83.00 +2.80 | 87.77 +2.33 | 91.11 +2.26
other children
Other children have not
wanted to be friends 57.58 £ 2.62* | 54.01 +2.53* | 81.00+2.90 | 82.50 +2.79 | 89.45+2.44 | 90.55 +2.42
with me
Other children have 53.57 + 2.65* | 51.78 £ 2.54* | 77.50+2.60 | 79.50 +2.74 | 84.44 +2.66 | 86.66 +2.70
teased me
| have struggled to do
things that my peers 55.35 +2.76* | 52.67 + 2.67* | 84.00+2.34 | 83.50+2.73 | 91.11 +2.12 | 93.33 + 1.84
are able to do
I have found it difficult
to feel equal to other 51.34 +2.94* | 48.66 +2.73* | 82.50 +£2.79 | 86.50 +2.28 | 92.22 +2.35 | 93.88 + 1.80
children when playing
Overall score 55.80 + 1.68* | 54.28 + 2.65* | 82.00 +1.31 | 83.00+1.11 | 89.00 +1.36 | 91.11 +1.27

Table 4. Assessment of quality-of-life indicators (school functioning) in patients with increased body weight
and obesity compared to healthy children (scores, M = m)

Obesity, n = 56 Overweight, n = 50 Control, n =45
Regarding school PedsQL PedsQL PedsQL PedsQL PedsQL PedsQL
(children) (parents) (children) (parents) (children) (parents)

| have found it difficult
to concentrate during 51.33+2.87*|53.12 +2.99* | 75.00 +2.67 | 77.50 + 2.69 | 76.66 + 3.01 | 82.22 + 2.70
lessons
:(uhla"e often been forget- | 55 57, 2 66 | 57.14 + 2.82* | 80.50 + 2.70 | 81.00 + 2.42 | 86.66 + 2.58 | 88.88 + 2.32
| have found it difficult
to keep up with school 51.33+2.73"| 53.57 £+ 2.73* | 69.50+2.50 | 70.50 +2.54 | 73.33+2.90 | 71.11 £ 2.86
assignments
| have missed school * *
due to feeling unwell 65.17 £ 3.03" | 59.82 + 2.82* | 84.00 +2.23 | 84.50 +2.35 | 89.44 +2.17 | 90.55 = 2.14
| have missed school be-
cause | needed to attend | g 25 | 3 04+ | 6221 + 2.61* | 86.00+2.49 | 88.00+2.28 | 93.33 £2.01 | 94.44 + 2.93
medical appointments or
go to hospital
Overall score 57.23 +3.18* | 57.17 £ 1.75* | 79.00 + 3.02 | 80.30 = 3.01 | 83.88 + 3.81 | 95.44 +4.09
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Figure 1. Analysis of quality-of-life indicators
in the study groups as determined by children’s
questionnaires

points (as assessed using the PedsQL™ 4.0 child question-
naire). The most pronounced decline in QoL was observed
in the physical functioning scale, which yielded a score of
54.40 + 3.56 points.

According to the PedsQL™ 4.0 questionnaire completed
by parents, the overall QoL assessment for children with
obesity was 56.60 £ 0.77 points, while those with overweight
scored 79.97 £ 1.11 points, in contrast to the control group,
which attained a score of 85.22 + 2.15 points. The greatest
deterioration in QoL was noted in the social functioning
scale, which recorded a score of 54.28 + 2.65 points.
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ApsieB MLA., CenimxaHosa A.C., LLleB4yeHko .M.

OAEeChbK HALIOHAABHW MeAYHM yHiBepcuTeT, M. Oaecaq, YkpaiHa

FKiCTb XXUTTS B AiTeM i3 NiABULLEHOIO MACOIO TIAQ TA OXKUPIHHIM

Pesiome. Akryanpnicts. TMommpeHicTh AUTSYOrO OXMpPiHHS
JocsTIa TPUBOXHOTO PiBHSI B YCbOMY CBITi Ta € HEBiIKJIaIHOIO
i cepito3HOIO MPOGIEMOI0 OXOPOHM 310pOoB’si. MeTa: BUBUMTHU
SKicTb XKUTTs (S12K) miteit i3 migBUILIEHOIO Macolo Tila i OXu-
pinHsm. Marepiaau Ta MeToau. O6’€KTOM AOCTIIKCHHS cTajla
151 putuna (71 niBunnaka Ta 80 X710TMYUKIB) BikoM 12—17 pokiB.
Byio nmpoBeaeHO OLIIHKY Macu Tijla i 3pOCTy, po3paxoBaHO iH-
JIeKC MacH Tijla BillIOBiIHO [0 BiKy Ta CTaTi. 3aJIeXKHO Bill iHAEKCY
MacH Tijla Nalli€HTIB PO3AUIMIN Ha 3 TPYMU: IepIly — 3 HOpMaJib-
HOIO MacoIo TiJia; Ipyry — 3 HaAMipHOI Maco Tijia; TPETI — 3
oxupinaaMm. SI2K olLiHoBaiM 3a JOIMOMOIOI0 OIMUTYBaJlbHUKA
PedsQL™ 4.0. Pe3ynbraTn. HaBeneni mani cBimyarh mpo 3HaYHE
3HMKeHHs1 A2K y niTeit 3 oXKUpiHHSIM, TPUUOMY PiBEHb 3HUXKEH-
HST KOPEJIIOE 3i CTyleHeM HanMipHOI Baru. 3arajJibHUM MoKas-
HUK S12K, 3a JaHUMU OUTSYOTO OMMUTYBaJIbHUKA, OyB BipOTiTHO
HIUDKYKMM 33 BUILOI Macu Tijia: mpu oXupiHHi — 55,96 + 0,59
Oaja, Mpu MiABUILEHiNA Maci Tita — 78,97 + 1,08 Gana mopis-

HSIHO 3 KOHTPOJIbHOIO rpynoo — 84,42 + 1,69 Gana. Y nmireit 3
OXMPIHHSIM Bil3HAYa€TbCS HAMOIIbIIE 3HMKEHHS 3a IIIKaJOk0
(diznunoro pyHkuionyBanss (y cepeaHbomy 54,40 + 3,56 Gana).
[1pu aHami3i ONMUTYBAJILHUKIB, 3aIIOBHEHUX OaTbKaMM, 3arajibHa
ouinka 2K npu oxupiHHi craHoBuiaa 56,60 + 0,77 Gana, rnpu
MmigBUIIeHi Maci Tima — 79,97 + 1,11 Gama, y KOHTpOJIbHI
rpymi — 85,22 + 2,15 6ana. 3a gaHMMU OATBKIB, Y HiTEU 3 OXU-
PiHHSIM 3HMXKEHHS SIKOCTi XKUTTSI OyJIO HAMOIIBIIMM 32 IIKAJI0I0
coujanbHOro pyHkuionyBanus (54,28 + 2,65 6ana). BuCHOBKH.
Y upboMy IOCHIIKEHH] MiAKPECTIOETLCS TIpsiMa 3aJIeXKHICTb ITi/T-
BUIIICHHST MacH Tijia Ta 3HMmxkeHHs S2K. 3a pesynsratamMmu onu-
TyBaHHS AiTeli, HAlOiIbIlIe 3HUKEHHS CIIOCTEPIra€ThCs 3a MIKa-
Jiot0 hi3nYHOro (PyHKIIOHYBaHHS, TOAI SIK OaThbKM BiI3HAYAIOTh
CYTTEBE TOTIPIIEHHS COLiaJIbHOTO (PYHKIIIOHYBaHHS B HiTei 3
OXKUPIHHSIM.

Ki1l04oBi C/10Ba: sKicTe XUTTA; miTW; MigBUINEHA Maca Tila;
OXXUPiHHS
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HaLUiOHAAbH YHIBEPCUTET OXOPOHM 3A0POB ST YikpiHu imeHi T.A. LLynvka, M. Knis, YkpaiHa

dakTopn pusnKy GopMyBAHHS rACTPoe30PareaAbHOiI
pedPAIOKCHOT XBOPOOU N €PO3UBHUX YPOKEHD
CTPOBOXOAY Y NIAAITKIB

Pestome. Axmyaavnicmo. Tacmpoesopazeanvna pegarokcna xeopoba (FEPX) € nowupenum xpoHiunum peyuous-
HUM 30X80PHBEAHHAM 8eDXHIX 8i00ini6 mpasHo2o mpakmy K ceped dopocaux, max i 6 dimeii ma nioaimxie. Ceped
dopocaoeo HaceneHus Haliwacmiuie 3axX80pHOBAHHs BUABAAIOMb 8 0ciO 6ikom nonad 60 pokig, modi sk ceped dimeil
cnocmepieaemuCs 3HAUHE 3DOCMAHHS 11020 NOWUPEHOCMI 3 8IKOM — (3 makcumymom y nioaimkie. I'EPX xapakme-
pu3yemucs 00820mMpueaIUM nepediecom, NOAIMOPHIZMoOM KAIHIMHUX (CMPAOXIOHUX | NO3acmMpagoxXioHux) nposeis,
yacmo cmepmux (W0 3yMOBAIOE NI3HE 36ePHEHHS XBOPUX NO MeOUUHY 00NOMO2Y) ma Modice Npu3eo0umu 00 po3eUmKYy
8AXCKUX YCKAAOHEHb (epo3UBHO-8UPA3K08020 peatokc-e3opazimy, cmpageoxody bappemma, adenokapyunomu) i
Hasimb panmoeoi cmepmi y dimeii. Tomy eéasxcaueo eusersmu paxmopu puzuxy (DPP) possumxy FEPX i decmpyk-
MUBGHUX Ypadcenb cmpagoxody 045 64ACHOI 0iaeHOCMUKU 3aX60PI0GAHHS MA NIOGUUeHHs eheKmUHoCcmi 020 Ai-
Kyeautns. Aemopu nadaromo cyyacti dani wodo P pozeumkxy F'EPX 'y dopocaux i dimeil, o0Hax w000 nioaimkie y
docmynniil HayKo8ill Aimepamypi NpaKmu4Ho Gi0cymus iHpopmayis npo cmamucmu4no 3navyuyi Komoinayii @P
gopmysanns sk TEPX, mak i decmpykmuenux ypaxcets cau3o6oi o6osonxu (CO) cmpasoxody, wo 00ymosuno Heoo-
XiOHicmb nposedents yboeo docrioncenns. Memoro nawoi pobomu cmano 3’acyeanns cmamucmuyno snauyujux OP
gopmysanns TEPX ma decmpyxmuenux ypaxcenv CO cmpagoxody y nioaimkié i po3pobka 6i0nogionux mamema-
muunux moodeneil npoenosy (MMII). Mamepiaau ma memoou. /lnsn susenenns OP gopmysanns 'EPX nposedero
onumysanns 106 wikonspie 15— 17 poxie ma 81 nioaimka 3 TEPX i3 eukopucmanusam po3po6aeHo2o agmopamu onu-
MmyeanvHuKa, nonepeoHbo 8epudiKko8anoeo i adanmoaroeo 041 nediampuuHoi Koeopmu, wo 0Xonaweae 68 3anu-
mawub (COUIaNbHO-NCUXON0IUHUX, COUIANbHO-EKOHOMIYHUX, COUIanbHO-2icicHIuHUX [ bionoeiunux). [iaenos «'EPX»
sepuixysaiu 8ionosiono 0o mixcnapoonux pexomendayiii Gastro-oesophageal reflux disease in children and young
people: diagnosis and management NICE guideline [ING1]2015, updated 2019, diaeno3 «pegpaioxc-ezogacim» — 6io-
noegiono do kpumepiie LA classification system. MMII 6yau cmeoperi 3 6uKopucmanHam KopeasyiliHo-peapeciinozo,
MOHO- Ma MYAbMUBAPIAHMHO20 AHANIZY, NOKPOK0B02O OUCKPUMIHAHMHO20 ma duckpuminanmuoeo ananizy Qiwepa.
Cmamucmuuna obpobka npogoounacs 3 UKOPUCMAHHAM 3A2ANbHONPULIHAMUX Memo0die MeOu4HOi cmamucmuKu.
Pesyavmamu. Ocnosenumu cmamucmuuno 3nauyuumu xKomoinauiasmu OP wodo TEPX 6yau: oomsaxcenuii cimeti-
HULl aHaMHe3, NamoA0eis 2acmpooyo0eHaANbHOI 30HU, KOB3HA epudica cmpasoxionozo omeopy diagpaemu (KK CO/),
OXICUPIHHSA, XPOHIMHULI cmpec, MIOMIOHONANIHHA/BICUBAHHS ANK020AK0. JIN5i 0eCmPYKMUBHUX YPAJICEHb CIMPABOX00Y
maxumu PP 6yau: obmaxncenuii cimeinuii anamues 3a I'EPX, peyudusyrouuii eepnec pomogoi noposcHunu, Hepoao-
eiuni pozaaou, oxcupinns, KK COJl, xponiunuii cmpec. 3 ypaxysannsam cmamucmuyro 3nauyuiux ©P cmeopeni 6io-
noeioni MMII ma nadani npuxaadu ix npakmuunoeo euxopucmants. Bucnoexu. 3’acoseani @P danu moxcausicmo
cmeopumu 8ionosioni MMII, wo maroms docmamubo 8UCOKY YYMAUBICMY | CheyuiuHicmb, NO3UMUBHY Ul Heeamue-
HY NPOSHOCMUYHY YIHHICMb Ma MOJCYMb Oymu KOPUCHI 045 8UKOPUCMAHHSA Y npaKmuyi nediampa, cimelinoeo Aikaps
i dumsauoeo eacmpoenmeponoea.

Kar04oBi cioBa: niosimku; eacmpoezogpazeanvia pegpaiokcra xeopoba; epo3usHi ypaxcents cmpasoxooy; paxmo-
DU PUBUKY,; NPOCHOCMUYHI MameMamu4Hi moodeni

© «3nopoB'a gutuki» / «Child's Health» («<Zdorov'e rebenkav), 2024
© Bupaseub 3acnascobkuii 0.10. / Publisher Zaslavsky 0.Yu., 2024

[Ina KopecnonpeHuii: bexketosa lanuHa BonogumupisHa, ZoKTop MeanuHux Hayk, npodecop, uneH-kopecnoxaeHT HAMH Ykpaitu, kadeapa nepiatpii, autauoi Hesponorii Ta MeauuHoi peabinitavii,
HauioHanbHuii yHiBepcuteT oxopoHn 350poB’s Ykpainu imeni M.J1. Wynuka, syn. loporoxuubka, 9, m. Kuis, 04112, YkpaiHa; e-mail: docbeketova59@gmail.com; Ten.: +380 (97) 487-48-00

For correspondence: Halyna V.. Beketova, MD, DSc, PhD, Professor, Corresponding Member of the National Academy of Medical Sciences of Ukraine, Department of Pediatrics, Child Neurology and Medical
Rehabilitation, Shupyk National Healthcare University of Ukraine, Dorogozhytska st., 9, Kyiv, 04112, Ukraine; e-mail: docbeketova59@gmail.com; phone: +380 (97) 487-48-00

Full list of authors’ information is available at the end of the article.

Tom 19, N2 8, 2024 www.mif-ua.com, http://childshealth.zaslavsky.com.ua 23



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

Bctyn

TactpoesodareansHa pedaokcHa xBopoda (I'EPX) e
MOLIMPEHUM XPOHIYHUM DELMIMBHUM 3aXBOPIOBAHHSIM
BEPXHIX BiZUTJTiB TPABHOTO TPAKTY SIK CEPEJ1 TOPOCIIMX, TaK i
cepen aiteii (MOYMHAIOUM 3 paHHBOTO BiKY) Ta MiITIITKIB |3,
34]. Lle onuH 3 HalfyacTillIe 1iarHOCTOBAHUX PO3JIaJliB TPaB-
JieHHs1, HarpukJian, y CILA, 1110 cyrpoBOIKYETHCS IPSIMU-
MM i1 HETIPSIMUMU BUTPAaTaMU Ta € 3HAYHUM €KOHOMIUHUM
TarapeM g Kpainu [18, 22]. JlaHi cCTaTUCTUKM CBigJaTh,
1110 TIOUIMPEHICTh 1IbOTO 3aXBOPIOBAHHSI CTAHOBUTH 18,1—
27,8 % y IliBuiuniit Amepui, 8,8—25,9 % y kpainax €C,
2,5-7,8 % y Cxigniit Azii, 8,7—33,1 % Ha Biusbkomy Cxo-
mi, 11,6 % B Asctpautii ta 23,0 % y IliBnenHiit Amepuiii, a
3axBOproBaHicTh Ha 1000 oci6 — npuGIM3HO 5 XBOPUX Y 3a-
ranbHiit monynsiuii Benuko6puranii it CIIIA ta 0,84 B ni-
Teit y Biui BiA 1 1o 17 pokiB [14, 17]. [Tpu oMy 3a ocTaHHi
MECSITUITTS SIK TOIIMPEHICTh, TaK i 3aXBOPIOBAHICTh Ha
T'EPX MaroTh TeHAEHIIIO IO 3pOCTaHHS, BKIIOYHO CEpel
niTeit i miamiTKiB [33], 110 OB’ SA3yI0Th 3 €MiIeMi€l0 0XU-
piHHS y cBiTi [29]. OnHAaK Ha CLOTO/IHI HEMA€E TOYHUX JTaHUX
mono rimobansHoi momupeHocTi [EPX. BimnmosigHo mo Ile-
perIsiay MPOTHO3iB 00 HAapomoHaceIeHHs cBity 3a 2017
PiK, OLIIHOYHA KiJIbKICTh JIIOMEH, sIKi cTpaxkaaioTb Ha [EPX,
y BCbOMY CBiTi CTaHOBUTD Ipubau3Ho 1,03 minbsapma [27].
JaHi cydyacHUX IOCJiIKEeHb CBiT4yaTh, 110 Cepel T0POCIO-
TO HaceJIeHHs HaluacTillle 1ie 3aXBOPIOBAHHSI BUSIBJISIIOTH B
oci6 BikoM moHan 60 pokiB [32], Tomi sIK y miTeii Big3Haya-
€ThCSI 3HAYHE 3POCTAaHHS MOro TMOIIMPEHOCTI 3 BIKOM — 3
MakcumMyMoM y mimnitkiB [13]. Ha xanb, B YKpaiHi qocto-
BipHi gaHi mono nomupeHocti TEPX BiacyTHi, ocobimnBo
cepen IiTel, OCKUJIBKM 3aCTOCYBaHHSI iHBa3UBHMX METOIIIiB
obcrexxeHHs1 (pH-meTpii #1 eHpockomii), 0cobIMBO B MO-
JIOAIIIOMY Billi, € CYTTEBO OOMEXEHUM [2].

Ak Bimomo, 'EPX xapakTepu3syeThcsl TOBrOTpUBATIUM
nepebdirom, momimMopdizMoM KIIiHIYHUX TIPosBiB [5, 7],
4acTo CTepTUxX (110 3yMOBJIIOE ITi3HE 3BEPHEHHS XBOPHUX
3a MEIUYHOIO JOIIOMOTO0I0), MOTipIIeHHSIM Iepediry iH-
1101 XPOHIYHOI MaTojoTii (OpOHXiaJIbHOI aCTMM, IIyKpO-
BOro fiabeTy) Ta MOXKe MPU3BOIUTHU 0 PO3BUTKY TSIKKUX
YCKJIaJIHEHb (€pO3MBHOTO €30(ariTy, TeNnTUYHOI BUPa3Ku
CTpPaBOXO/y, KPOBOTEYi, CTPUKTYpH OpraHa, Iepeapako-
Boi XxBopoOu (cTpaBoxomy bapperra) it aneHOKaplLIMHOMM
[10, 16, 23, 25]; a B miTell y TSDKKUX BAMAaaKaX MOXKe CTaTH
MPUYINHOIO OPOHXO- Ta JIAPUHTOCIIa3My, OOCTPYKTUBHOTO
arHoe CHY i1 HaBiTh panToBoi cMepTi [19].

Ilarorenernunoro cytHictio 'EPX € @i3uko-ximiu-
He MOIIKOIXEeHHs cIn30Boi 00osoHku (CO) crpaBoxomy
IIJTYHKOBUM a00 IIUTYHKOBO-KHUIIKOBUM YMiCTOM, IIIO I10-
TparuisiE peTporpamgHo IMpU ractpoe3odareabHOMY ped-
mokci (FEP) B pe3ysbrati sk aHOMaJIbHOI CTPYKTYPH, TaK i
HeJ0CTaTHbO1 (PYHKIIii CTPABOXiMHO-IILTYHKOBOTO ME€PEeX0-
Iy, a TAKOX TOPYIIEHHS KJIipeHcy ctpaBoxony [34] 3 ¢op-
MYBaHHSIM HU3KM CTPaBOXiTHUX i MO3aCTPaBOXiTHUX MPO-
SIBiB [25], 1110 3HAYHO MOPYIIYIOTh SIKiCTb XKUTTS MAlliEHTIB
Ta 3HIKYIOTH X TIpare3aaTHicTsb [ 18, 26].

Ak Bimomo, 'EPX 3a3Buuait moumHaETHCS 1€ B OUTSI -
YoMy Billi, 110 MOTpeOye PaHHLOTO BUSIBICHHS 3aXBOPIO-
BaHHS Ta B MOAAIBIIOMY — €(eKTUBHOTO MOTO0 JIiKyBaHHSI.
J71s 1LIbOTO TEPIII 3a BCe HEOOXiaHO 3’sCyBaT (haKTOpU pr-
3uKky (DOP) posputky 'EPX y miteii pisHUX BIKOBUX TpYII,

0COOJIMBO B MiMJIITKIB, y SIKMX BiIMi4a€TbCsl AOCTOBipHE
3POCTaHHS 3aXBOPIOBAHOCTI, IMOPIiBHSIHO 3 iHIIUMHU Bi-
KOBUMU Tpyrnamu aiteit [4, 5, 17, 27], y 3B’I3Ky 3 Heii-
POEHIOKPUHHOIO Ta IICHUXOJIOTIYHOI TepeOya0BOI0, IO
CYIIPOBOIKYE TPOLECU JOPOCIiIIaHHSs, i MOPYLIEHHSIMU B
IOTPUMaHHI OCHOBHUX KOMITOHEHTIB 3IOPOBOTrO CITOCOOY
KUATTS [1].

Pesynbratu cyqacHUX 1OCTIIKEHDb Y TOPOCIUX CBIiIYATh
PO 3HAYHUI BIUIUB came CIOCcOo0y XUTTS Ha (hOpMyBaH-
st TEPX. Cepen kepoBaHux @P po3BUTKY 3aXBOPIOBAHHS
BUAISIIOTH HACTYIIHE:

— TIOTIOHOMAiHHA [26, 28, 31, 32];

— BXMBaHHS aJKoroJiio [26, 32];

— crpec [20, 31];

— JMIETUYHI YMHHUKY (KaBa Ta rocTpa ia, 3HayHe CI10-
>KMBaHHSI COJIOJIOIIB, @ TAKOX HEJOCTATHS KUTbKICTh KJIIiT-
KOBWHU B pallioHi xapuyBaHHs) [28, 32];

— OXMpiHHSI Ta 3HAYHUI BiZICOTOK BicLIEpaIbHOIO
xwupy [11, 15, 21, 31];

— rimoguHamis [32];

— TPUBOXHICTG i genpecist [12, 30, 36];

— ciMeliHUI1 aHaMHe3 CTOCOBHO KMCJIOTHOI peryprira-
wii [4].

[Ipu 1ubomy aBTOpU 3a3HAyarOTh, 110 CaMe 3MiHa CIT0-
co0y XKuUTTs1 Moxke 3ano0irtu BuHUKHeHHI0 'EPX i 3MeH-
IIATHA BUPA3HICTH ii KIIIHIYHUX MPOsIBiB [32].

Mo giteit @P BunuknenHs 'EPX BBaxkaloTbcest:

— BpPOIXKEHi aedeKTH, SIK-OT I'pHXKa CTPaBOXiTHOTO
OTBOpY miadpparmu, axanasis;

— OXUPIHHS;

— JesKi JIiKv, 110 BUKOPUCTOBYIOTH ISl JIIKyBaHHSI
OpOHXiaIbHOI aCTMH;

— MacHUBHE KypiHHS,

— XipypriuHi BTpy4aHHS Ha BepXHiX BiIdilaXx TpaBHOTO
TpakTy (HaIllpMKJIal, YCYHeHHS aTpe3il CTpaBOXOmy);

— YpaXeHHS TOJIOBHOTO MO3KY, 30Kpema liepedpaib-
HUI mapaJjivy (HeBpoJIoriuHa iHBaiHICTh);

— XpOHiYHa pecmipaTopHa IaTojoris (OpoHxoJereHe-
Ba IUCIUIA3is; igionmaTUYHUI iHTepcTUllialbHuii (ibpo3;
MYKOBIiCIIM03; TPAHCIIJIAHTALLisl JIeTeHb B aHAMHE31);

— TepeayacHe HapOXKeHHS TUTUHU;

— 00TsKeHa ciMeitHa criaJKoBiCTh 100 Tevii/peryp-
riTalii Kuciamm;

— reHeTUYHa CXUJIbHICTh [19, 35].

OpgHak IIONO THMITKIB y OOCTYIMHIM HAYKOBiil JliTe-
paTypi HamMu He BUSBJIEHO iHdOpMaIIil TIPO CTATUCTUYHO
3Hauylli Komb6iHauii ®P ¢dopmyBanus sk 'EPX, tak i
NeCTPpYKTUBHUX ypaxkeHb CO cTpaBoxofy, 1110 00YMOBUJIO
HEOOXiMHICTh MPOBENEHHS HAILIOTO JOCIIiIXKEHHSI.

MeTo10 TOCITiIKeHHST CTaIo 3 SICYBaHHSI CTATUCTHYHO
s3Hauyiux OP ¢popmysanns F'EPX i necTpykTMBHUX ypa-
>keHb CO cTpaBoOXOy y ITTITKIB Ta po3po0Ka BiIITOBITHIX
MaTteMaTUYHUX Mojeseii mporHody (MMIT).

MarTtepiaAn Ta meToamn

Hs Busasnenas OP dopmyBannst [EPX i epo3uBHUX
ypaxkeHb CO cTpaBoxody Ta CTBOpeHHs BimmoBimHux MMII
Hamu 3 sincrorana 2019 p. mo 6epesens 2020 p. Oyno npo-
BeAeHO onuTyBaHHs 106 1mKojsipiB y Bili 15—17 pokiB —
rpyna I (mopiBHsaHHA): niuat 49 (46,2 %), xmonuis 57
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(53,8 %), a Takox 81 mimmitoxk 3 TEPX. Ipyna I (ocHoBHA)
nepedyBaja Ha 0OOCTeXXeHHI Ta JIiKyBaHHi B raCTpOEHTEPO-
sorivaux BigaineHHsx JIKJT Ne 9 M. Kuepa (3 Hux 34 (42, %)
MalieHTH IBOTO X BiKY, Y sikux Ha ¢oHi TEPX OyB eHo-
CKOITIYHO MiATBEPIKEHUI epo3uBHUI pediitokc-e3odarit
(rpyma Ile): xmommis 18 (52,9 %), nisuat 16 (47,1 %), a Ta-
kox 47 (58,0 %) mipniTkiB 3 Heepo3uBHOIO hopmoio TEPX
(rpyma ITn): xmomuis 24 (51,1 %), nisuar 23 (48,9 %)). dns
ONMUTYBaHHSI BUKOPHCTOBYBAJIM PO3POOJIEHUIT HAMU OITH-
TyBaJIbHUK (TIONIepeIHbO Bepu(iKOBAaHMI i aganTOBaHMIA
JUTSL TIeAiaTPUUHOI KOTOPTH), L0 OXOIUIIOBAB 68 3alUTaHb,
3rpynoBaHux y 4 OJOKU: COLiaJIbHO-IICUXOJIOTiUHi, COLli-
aJIbHO-€KOHOMIiUHi, COLliaJIbHO-TIiTi€HIUHI i 0i0M0TiUHi.

Bepudikanis nmiarnozy I'EPX 3miiicHioBasiacst Bimmo-
BimHO nmo MixHaponHux pekomeHpauiii [NICE guideline
[NG1] 2015, updated 2019] [19], 110 cTanu miaMypKoMm Jist
BiamoBinHoi HauioHanbHOI KJIiHiYHOI HACTaHOBU, 3aCHO-
BaHOI Ha noKa3ax, Ta CTaHIapTy HagaHHSI MEIMYHOI JI0TT0-
moru «lactpoe3odareanbHa pedoKCcHa XBopoba y miTeil»
[2] i GazyBasiMcs Ha OLHIII CKapT, TPUBAJIOCTI CUMITOMIB,
dizukanrpHOrO OOCTEXXEeHHST I aHaMHe3y 3aXBOPIOBaHHS,
OCKIJIBKM HamiiiHICTh KJliHiuHOTO miarHoctyBaHHs ['EPX
Ha ITICTaBi CUMIITOMIB € OCOOJIMBO BUCOKOIO CaMe Y HiTeit
CTaplIOro BiKy: BOHM, SIK i TOPOCII, 3a3BUYail CKapxKaThCsI
Ha I1e4ilo Ta KUCJIOTHY perypriTaiito [2]. 3rinHo 3 peKOMeH-
nauissmu CTaHIapTy, 3aXBOPIOBaAHHSI MOXe OyTH 3amino3-
peHe Ta AiarHOCTOBaHE JIiKapeM Oylb-sIKOi CIelialbHOCTI
Ha TIJCTaBi BUSIBJICHHS y TallieHTa cmpasoxionux (Oib y
JKMBOTI/HIYHUI OiNb, TIevisi, BiApMKKa/KKUCla BipukKKa,
nucdarisi, OiTb B eriracTpasibHill JUISIHII Ta TpyasiX, Tepi-
ofMYHe OroBaHHS, onavHOMarist (011 TPU MPOXOIKEHHI
TXi CTPaBOXOJOM), 1110 BUHUKAIOTh YaCTillle TIPY €PO3MBHO-
BMPA3KOBUX YpaXKeHHSIX CTPaBOXOMY) i no3acmpasoxionux
(CTOMATOJIOTIYHUX, JIApUHTO(MapUHIeaTbHNX, OPOHXOJE-
TeHeBUX, KapaianbHuX) KiiHiuHuX mposiBiB EPX a6o 'EP.

IlamienTaMm, sIKi Manau Taki cMMOTOMHU (IFeéMaTOME3MUC,
MeneHa, aucdarisi, BiICYTHICTb MOJINILIEHb perypriTaliii
micyst 1 poky (abo Mi3Hiil moYaTok perypriratiiii), nporpe-
cyloya 3aTpuMKa PO3BUTKY, MOB’si3aHa 3 peryprirauieto,
HE3PO3yMUTNI AMCTpeC 3a HAsIBHOCTI TPYIHONIIB y CITUI-
KyBaHHi, peTpoCTepHaJIbHUIA, eriracTpajibHuil Oib i Oilb
Yy BEpXHill YaCTWHi YepeBHOI MOPOXHUHMU, 110 MOTpedye
MOCTiIifHOT MEIUYHOI TOITOMOTH a00 He MiIIaEThCs Mean-
KaMEeHTO3HOMY JIIKyBaHHIO, Bifipa3a /10 1Xi Ta perypritarist
B aHaMHe3i, 3amizomedilnTHa aHeMis HESICHOIO TeHe3y
TOIO), TTpu3HavYanu (piopoe3odaroracTpoayo1eHOCKOITIIO
(PETAC) nna Bepudikariii miarHosy «peduiokc-e3odarit»
BinmoBigHO 10 KpuTepiiB JlIoc-AHIXKeaechbKoi Kiacuikalrii
(LA classification system) (ctyreHst ypaxkeHHst CO cTpaBo-
xony) i MixHapoaHoi eHpockoniuHoi kinacudikarii TEPX
(cTyneHst TsKKOCTI pediitokc-e3odarity) (3a Savary-Miller
y moaudikanii Y.J. Tytgat i ciBaBT.) [2], OCKiJIbKU HasiB-
Hicth ipu PETJIC TumoBux 03HaK pedIioKc-e3odarity
(epogsiit abo BUpa3oK Ha/abo Ge3nmocepeTHbO HaJl TacTpo-
e3odareaibHUM TIEPEXOJIOM) BBAXKAETHCS MiarHOCTUIHUM
kputepieM ['EPX Ta pedmokc-e3odariry, 1110 Mae crieiu-
diunictp 90—95 % [5].

CratuctTuyHa 0oOpoOKa OTPpMMAHUX MaHMX 3OilCHIO-
Bajlacsl 3araJIbHOMPUMHSATHMM METOJaMM MEIWYHOI cTa-
TUCTUKU 3 BUKOPUCTaHHSIM Iaketa Microsoft Excel 2021,

nporpam SAS® OnDemand for Academics (SAS Institute
Inc, CIIIA) ta IBM® SPSS® Statistics (IBM Corp, CIIIA).
XapaxkTep HOpMaJbHOCTI PO3IOIiTY ITepeBipsIN 3a KpUTe-
piem Llanipo — Yinka. CtaTucTUUYHA OL[iHKA SIKICHUX Ta-
paMeTpiB MojlaHa Yepe3 BiIcoToK (n) i MOpiBHSIHHS 3a KPU-
TepieM xi-kBazapat (x2) [lipcona. st ctBoperHHsT MMII
BUKOPUCTOBYBAJIM KOPEJISILiHHO-perpeciiiHnii, MOHO- Ta
MyJIBTUBapiaHTHUI aHaJli3, MOKPOKOBUI JAMCKPUMIiHAHT-
Huit i puckpumiHanTHuit aHaniz ®imepa (Iy6aep E.B.,
1978). Ins ouiHku mporHocTuyHoi uytiauBocti (ITY)
MMII BukopucroByBamu dopmyry: ITH = IT1/X x 100 %,
ne N4 — mporHocTuyHa 4yTauBicTh, II1 — icTMHHO MO-
3UTUBHI pe3ysbTaTh, X — KUIbKICTb OOCTEXXEHHUX Malli-
€HTiB. [l po3paxyHKy IPOTHOCTMYHOI Crelu@iyHOCTi
(ITC) Bukopuctanu dpopmyny: I1C = TH/HX x 100 %, ne
[1C — nporHoctuyHa crneuudivHictb, [H — icTuHHMIT He-
raTuBHUi pesynsratr, HX — ocobu 6e3 HassBHOCTI XBOPO-
6u. [TporHocTHYHY 3HAUYIICTh MO3UTUBHOTO PE3YJIBTATY
(rmo3uTuBHA porHocTuyHa 1iHHicTh — [1I11l) Bu3HaueHo
sk: TITTH = ITT/1IT + XIT = I/, ge IIT — ictuHHO Mo-
3UTUBHUNA pe3yapraT, XII — XuOHOMO3UTUBHUI pe3yib-
tat, [1 — cyma icTMHHO Ta XMOHOITIO3UTUBHUX PE3yJIbIa-
TiB. [IporHocTnyHy 3HAYYIIiCTh HETATUBHOTO pEe3yJIbTaTy
(HeraTUBHY NporHocTU4Hy LiHHicTs — HIILl) Bu3Hauamu
gax: [THII = IH/IH + XH = IH/H, ne IH — ictuHHO He-
raTuBHuii pesdynsrar, XH — XxuMOHOHeraTuBHUI pe3yJib-
tat, H — cyma icTuHHO Ta XUOHOHEraTUBHUX PE3yJbTaTiB.
CTaTUCTUYHY 3HAYYNIICTh PE3YJbTaTiB OyJ0 BCTAHOBJIECHO
3ap<0,05.

PesyAbTaTi

3a pesyjabraTaMu TMPOBEIECHOTO OIUTYBaHHSI TIpaK-
TUYHO 3J0POBMX IIKOJSPIB-MIMITKIB i mamieHTiB 15—17
pokiB, xBopux Ha ['EPX, MeTomoM KopesiiiiHo-perpe-
CilTHOTO aHaIi3y BUIOUJIEHO KOMOIHAIIiI0 CTATUCTUYHO 3HAa-
yyux @P dhopMyBaHHS 3axBoproBaHHS (puc. 1).

3’s1coBaHO, 110 Ha HMOBipHICTH po3BuTKy ['EPX y
MiUIITKIB MAlOTh BIUIMB OOTSDKEHUI CIMEWHUIT aHaMHeE3
mono 'EPX, pedniokc-e3odarity, ctpaBoxony bapperra;
OXUPIHHS; XPOHIYHUI CTpec y POAMHI/IIKOJI; IIKiAIu-
Bi 3BMYKM (TIOTIOHOIAJIHHS Ta BXWBaHHS aJKOTOJIIO); a
TaKOX 3aXBOPIOBAHHSI TaCcTPOAYOJ€HATbHOI 30HU (BUpa3-

70

54

36

i | IJ

CimeiHuii - MaTonoris  OXMPiHHA
aHaMHe3 ro3

T
Crtpec  LWkignmei
3BUYKM

|Drpynal(n=106) ®rpynall(n=81)|

PucyHok 1. CTatucTuyHo 3HavyLyi ¢pakropu
dopmyBaHHs TEPX y nianitkis (3a pe3ynbraramuv
npoBefeHoro onUTyBaHHS)
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Civmennnn ~ PIIPM OxwupiHHa ~ Ctpec  HesponoriyHi
aHamHe3 NOPYLUEHHs!
[arpynal(n=47) mrpynall (n=34)]

PucyHok 2. CTaTucTunyHo 3Ha4yLyi pakTopu
¢dopmyBaHHA epo3nBHUX ypaxkeHb CO cTpaBoxoay
npu FEPX y nignitkiB (3a pe3ynbtatamMv onuTyBaHHS)

KOBa XBOpo0a IBaHAASATUIIANO] KAIIIKW/TITYHKA i Tyo/ie-
HOTacTpaJIbHUI pedTIIOKC Ta KOB3HA rPUXa CTPABOXiTHOTO
otBopy niadparmu (KK CO/T).

Ilo crocyeTbcst iMOBipHOCTI (hOpMyBaHHSI €PO3UBHUX
ypaxkeHb CO ctpaBoxomy ripu ' EPX y mimtiTkiB, TO Oy/11 BcTa-
HOBJIEHI HACTYITHI (paKTOpU: OOTSDKEHUI CiMEeMHIIT aHaMHe3
mono 'EPX, peruauByiounii reprec poToBOi MOPOXKHUHU
(PT" PIT) Ta menenHo-muipoBoi nitstiku (LLJIA) i KK CO/I,
HEBPOJIOTiuHi posjiaau (MiHiMaJlbHa MO3KOBa IUC(YHKIIisS
(MM]I), TpaBMM TOJIOBH/XpeOTa B aHaMHE31, eITiIeTICisl, CHH-
npoMm aedinurty yBaru it rinepakruBHocTi (CAYT), oxkupiHHs
Ta XpOHIYHUIA CTpeC y pOMHI/IIKOJI (pUc. 2).

Hactynmaum kpokom uist po3pooku MMII BusiBieHux
dakropiB (X), mo MaioTh BIDIUB Ha po3BuToK I'EPX Ta
MMOBIpHICTb PO3BUTKY AeCTPYKTUBHMX ypaxkeHb CO cTpa-
BOXOLY, OyJ10 HaJaHo ITeBHi ¢ poBi 3HaYeHH (Taba. 112).

3a JOIIOMOTOI0 MOHO- Ta MYJIETUBApiaHTHOTO aHaJIi3y
BIUIMBY BU3HaYeHUX (haKTOpiB Ha MUMOBipHICTh (DOpMyBaH-

OTpuMaHi 1aHi MOHO- Ta MYJbTMBApiaHTHOIO CTa-
TUCTUYHOTO aHaJli3y CTAJIM MiATPYHTSIM [JIsI CTBOPEHHS
MMII 3 meToro mporHodyBaHHsS BUHMKHeHHSI ['EPX y
niwritkiB. Po3po6nena Hamu MMII onncyetbest TakumMu
dopmynamu:

f1=-29,49 + 5,27X1 + 5,92X2 + 9,7X3 + 5,82X4 +
+6,83X5 + 4,4X6;

f2=-0,72 + 1,64X1 + 1,02X2 + 2,07X3 — 0,59X4 —
-0,27X5 + 0,3X6,

ne —29,49 (1)i—0,72 (2) — nBa noCTiliHi BUIbHI YWIeHU BKa-
3aHUX GOPMYII;

fl i f2 — 3anexHi 3MiHHI QYHKIIIT: BeJIMuMHA HMOBIp-
HocTi BUHUKHeHHs (fl1) uM BimcyTHOCTI IMOBIpHOCTI BU-
HUKHEeHHs (f2) 3aXBOpIOBaHHSI.

[Tpu f1 > f2 nporHo3yroTh WMOBIPHICTE BUHMKHEHHS
T'EPX y mimitkiB; npu f1 < {2 Taka iMOBIpHICTb BiJICYTHSI.

Axmo f1 > {2, To MoXeMO 3HATH CTYIiHb IMOBIip-
Hocti (FL) BUHUKHEHHSI 3axBOplOBaHHS 3a (hopmyJioro:
FL=1/e¥'+ e, ne K1 — pi3HMIIA MiX MEHIIIOIO i OiTbIIIOI0
BeJIMYMHAMM, K2 — KOHCTaHTa, 110 AopiBHIOE ) (ToMy 110
L =1), e — excrioHeHTa, s1Ka gopiBHIoE 2,718. Benmunnu
e*! i e*? BU3HAYaIoTh 3a JOIMTOMOI0I0 TA0JIMYHUX TTOKA3HUKIB
dbynkuii e (Murpomnonbcbkuii A.K., 1969).

ITpu FL > 0,75 nporHo3yioTh BUCOKUI1 PiBEHb iMOBIp-
Hocti BuHukHeHHs1 TEPX; npu FL Bix 0,75 mo 0,6 — ce-
penHiii; MeHII HixX 0,6 — HU3BKUIA.

Po3pobiena MMII Oyna anpoOGoBaHa B IUTSIYMX Ta-
crpoeHTepoJtorivnnx BimmineHHsx JJKJI Ne 9 M. Kuena.

3a BinnoBinHUMHU dhopMmyaaMu Oy po3paxoBaHi Mpo-
THOCTUYHA YYTJUBICTH i crienudivuHicTs cTBOpeHoi MMII,
ski cranoBuiau 81,8 Ta 97,9 % BimmoBinHoO, a TO3UTUBHA I
HeraTMBHA IMPOrHOCTUYHA LiHHiCTh — 76,2 Ta 83,1 % Bin-
MOBIHO.

Ha 'EPX y mimniTKiB BUSIBIEHI CTaTUCTUYHO 3HAYYII iX HaBogumo mnpukiany BUKOPUCTAHHS pPO3poOJIeHOI
KoMOiHarii (Ta6ur. 3). MMII po3sutky 'EPX y miniTkiB.
Tab6nnuys 1. Ingukayia amiHnHnx X woazo ¢popmysanHs FTEPX y nignitkis
X Ha3sBa chakTopa pu3uky, Horo 3Ha4eHHs Banun
MEPX Tak 1
X1 HasBHIiCTb y poauHi: pedtokc-e3odarity Tak 2
cTpaBoxofy bappeTTa/ageHokapunMHOMK CTPaBoOXoay TakK 3
MaTonoria ractpogyofeHasnbHOi 30HM Hi 0
X2 Bupaskosa xBopo6a i fyofeHoractpanbHu pedritoke Tak 1
HyoneHoracTpansHuin pedroke Tak 2
X3 KoB3Ha rpuxa cTpaBoxifgHoro oTBopy giadparmu Hi 0
Tak 2
) Hi 0
X4 OXUpPiHHSA
TaK 2
L . ) Hi 0
X5 XPOHiYHUIA CTPEC Y POAUNHI/LLKONI
Tak 2
) Tak 2
X6 ToTIOHONANIHHSA, BXXMBAHHS ankorosnto - 0
Hi
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Ilpuxaaod 1. 3o C., 15 pokiB. 3 aHamMHe3y BiToMoO, 1110
y 6abyci F'EPX, pedmokc-e3oparirt I crynens (X1 = 2);
y IiBUMHU AyojeHoractpaibHuii pedoke (X2 = 2); KK
COJ (X3 =2); oxupinnst II ctynens (X4 = 2); XpoHiuHUI
ctpec y ciM’1 (KOHGIIKT i3 BiTunMoM) (XS = 2); maauTh
GiybITe HixX 3 IUTapKu Ha IeHb (X6 = 2).

f1=-29,49 + 5,27X1 + 5,92X2 + 9,7X3 + 5,82X4 +
+6,83X5 + 4,4X6 = 45,39;

f2=-0,72 + 1,64X1 + 1,02X2 + 2,07X3 — 0,58X4 —
- 0,27X5 + 0,3X6 = 7,64;

fl > f2 — y niBunHU € iMOBipHicTh BUHUKHEHHS1 [EPX,
SIKY 00UMCIIIOEMO 32 (POPMYJIOIO:

KL=f1-f2=37,75;
FL=1/2,718 -%%" + 1 = 0,989, T06TO0 98,9 %.

TakuM 4MHOM, CTYMiHb MUMOBIPHICTI BUHMKHEHHS 3a-
XBOPIOBAHHSI Y OiBYMHU BHUCOKHUI i cTaHOBUTH 98,9 %.

V nopanblioMy INpu OOCTeXEHHi Mali€HTKM OyB Mmim-
TBepmxeHuil niarHo3 'EPX Ta mpusHayeHe BimamoBimHe
JIIKyBaHHSI.

IIpuknao 2. Cama K., 17 pokiB. ¥ poauni Hemae T'EPX,
e3odarity uu crpaBoxoay bapperra (X1 = 0); HeMae na-
ToJiorii racTpoayoaeHanbHOi 30HM (X2 = (); BincyTHs
KK COJ (X3 = 0); Hemae oxupiHHs (X4 = 0); € XpoHiu-
HUIT cTpec y MKOJi (KOHMJIKT 3i BUMTEIEM MaTeMaTUKN)
(X5 =2), Hemae LIKiIMBUX 3BUYOK (X6 = 0).

f1=-29,49 + 6,84X2=-15,81;
f2=-0,72 - 0,27X2 = -0,99;

f1 < {2 — itmoBipHicTh po3Butky F'EPX.

KL =-0,72 - (-0,27) = —0,45;
FL=1/2,718-9%9+ 1=0,112,

TOOTO CTYITiHb WMOBIPHICTI BUHUKHEHHSI 3aXBOPIOBAHHS
HU3bKUI i cTaHOBUTH Bchoro 11,2 %.

Ta6nuus 2. IHgukayia 3miHHUX X O[O0 pU3NKY BUHUKHEHHS ePO3nBHUX ypaxkeHb CO cTpaBoxoay

npu F’EPX y nignitkis
X HasBa chakTopa pu3uky, Koro 3Ha4eHHs Banun
. . Hi
X1 MEPXy poaumuis | cTyneHs crnopigHeHHs
Tak 2
HasiBHICTb Yy pOAVHI peLMaMBYOHOIO repriecy NOPOXHUHM poTa i Lwenen- i 0
HO-IMLBOBOI AiNAHKK (> 3 enisodis Ha pik)
X2 y poamdis Il cTyneHs cnopigHeHHs Tak 1
y pogudiB | cTyneHsi cnopigHeHHs Tak 2
y nignitka Tak 3
) ) ) Hi 0
X3 HasBHiCTb HEBPOMOriYHUX PO3Nagis
Tak 2
) Hi 0
X4 OXMPpiHHSA
TaK 2
) ) Hi 0
X5 KoB3Ha rpmxa cTpaBoxigHoro oTBopy Aiadparmum 2
Tak
] Hi 0
X6 B>X1BaHHS ankoronto/TIoTIOHONANIHHSA
TaK 2
. o ) Hi 0
X7 XpoHiyHu cTpec (y cim’i/Lkoni)
Tak 2

Tabnuys 3. lporHocTu4YHe 3Ha4eHHs BIJINBY BU3HaA4YeHUX paKkTopiB
Ha rimoBipHicTb ¢popmyBaHHsi TEPX y nignitkis

. MoHoBapiaHTHUI aHani3 MynbTuBapiaHTHUIA aHani3
AHanizoBaHu NOKa3HUK
Beta SE P-value Beta SE P-value
OO6TSXKEHUI CIMEeNHUI aHaMHe3 1,640 0,096 < 0,05 5,270 0,154 < 0,05
MaTonoria racTpogyoneHanbHoi 30HK 1,020 0,069 < 0,05 5,920 0,987 < 0,05
KoB3Ha rpmxa cTpaBoxigHOro otsopy fiadparmu 2,070 0,045 <0,05 9,700 1,657 < 0,05
OXUpiHHA 0,590 0,067 < 0,05 5,820 1,132 < 0,05
XpOHi4HWIA cTpec y ciM’i/Lukoni 0,270 0,037 < 0,05 6,830 0,949 < 0,05
LUKianuBei 3BMYKM 0,300 0,021 < 0,05 4,400 0,364 < 0,05
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I1pu oGcTexkeHHI MiaTiTKa BUSIBIEHO TUCHYHKILIO KOB-
YHOIO MiXypa 3a rinepTOHIYHO-TiNePKiHETUYHUM TUIIOM.

Otxe, po3pobiaeHa MMII nae MOXIMBICTH PO3MOJi-
JIy TUTITKIB HAa TPYMU PU3MKY i1 JO3BOJISIE MPOTHO3YBaTH
iiMoBipHicTh BUHMKHEHHS ['EPX.

3a JOITOMOTOI0 MOHO- Ta MYJIETUBApiaHTHOTO aHaJIi3y
rnornepeaHbO BU3HAYEHUX (haKTOPiB BIUIMBY Ha HMOBIip-
HicTb (hOopMyBaHHSI €pO3UBHOTO peduiokc-e3odarity Ha
¢oni TEPX y miaiTKiB miaTBepaKeHi iX CTaTUCTUIHO 3HA-
gy KoMOiHaii (Tadr. 4).

OtpuMaHi pe3yabTaTd MOHO- Ta MYJIbTMBapiaHTHOTO
CTaTUCTUYHOTIO aHaJi3y CTaJu MiAIPYHTSIM 11 CTBOPEHHSI
MMII #iMOBipHiCTi BUHMKHEHHS epo3uBHUX ypakeHb CO
crpaBoxony npu 'EPX y mimmiTkiB.

Lla MMII onucyeTbest TaKUMU GOpMyTaMMU:

f1=-35,9+ 10,03X1 + 10,9X2 - 6,27X3 +
+9,49X4 + 5,45X5 + 2,13X6 + 9,28X7;
f2=-1,7+3,16X1 + 1,55X2 + 0,44X3 —
- 1,84X4 + 1,37X5 + 0,68X6 + 2,08X7;

ne —35,9 (1) i —1,7 (2) — nBa MoCTiitHI YWieHu BKa3aHUX
hopmyi;

fl i f2 — 3anexHi 3MiHHI (PYHKIIIT: BelIMUMHA IMOBIip-
HicTi BuHMKHeHHs (f1) 4M BiACYTHOCTI MMOBIpHOCTI BU-
HUKHEHHS (f2) necTpyKTUBHUX (DOPM 3aXBOPIOBAHHSI.

3a 3araJIbHONPUMHATUMU hopMyIamMu Oy O0UMCIeHI
YYTJIMBICTh Ta crienu@iuHicTb WMOBiIpHicTi hopMyBaHHS
epo3uBHUX ypaxkeHb CO cTpaBoxomy, sIKi cTaHOBWIM 85,3
i 94,7 % BiOMOBITHO, a TO3UTUBHA i1 HETaTUBHA MIPOTHOC-
TWYHA HiHHICTh — 79,4 i 88,2 % BimmoBimHO.

Anroputm 3actocyBaHHsi MMII ananoriunuii onuca-
HOMY BUIIIE.

HaBomuMo mpuKiIamd TPaKTUIHOTO BUKOPUCTaHHS
po3pobienoi MMII.

Ilpukaao 1. Makcum 1., 16 pokiB, KapTa cTallioHapHO-
ro xBoporo Ne 719. ¥V xnonug FEPX (X1 = 3); y 6abyci it
nigycst PT PIT (X2 = 1); xjmonmyuk MaB TpaBMy XpeOTa y Billi
14 pokiB (X3 = 1); Mmae oxupinns I ctynens (X4 = 2); mae
KK CO/ (X5 = 2); He Mae mKimuBux 3Bu4oK (X5 = 0);
BKa3y€ Ha XpOHIYHMI CTpec y MIKOJIi (TiIIaeThcs TICUXO0-
JIOTiYHOMY OYJIiHTY Yepe3 HaaMipHy macy Tina) (X7 = 2).

f1=-35,9+ 10,03X1 + 10,9X2 — 6,27X3 + 9,49X4 +
+2,13X5 + 9,28X6 = 42,36;
f2=—-1,7+3,16X1 + 1,55X2 + 0,44X3 — 1,84X4 +
+0,67X5 + 2,08X6 = 10,77;

fl > f2, a orke, € WMOBIPHICTh BUHUKHEHHSI €PO3MBHUX
ypaxkeHb ctpaBoxony nipu 'EPX y mimiTka.

KL=f1-f2=42,36 - 10,77 =31,39;
KL=1/2,718°7%9+ 1 =0,9816,

TOOTO BUCOKMI CTYIIiHb HMOBIpPHIiCTi (hOpMyBaHHSI e€po-
3UBHOI (hOpMM 3aXBOproBaHHs — 98,16 %.

IIpr eHmocKoOMmiYHOMY OOCTEXEHHI 1iarHOCTOBAHO
epo3uBHi ypaxeHHs1 CO crpaBoxoay (epo3uBHUII ped-
mokc-e3odarit I ctynens) Ha dhoni TEPX.

Ilpuxaad 2. Tansa 3., 16 pokiB, icTopist cTallioHApHOTO
xBoporo Ne 1374. Y mamu I'EPX (X1 = 1); PI" PIT i LLJIA
B poauHi Hemae (X2 = 0); B aHaMHe3i MiHiMaJIbHa MO3KOBa
mucdynkuisg (X3 = 2); mae IMT 23,1 (X4 = 0); ve mae KK
COJI (X5 =0); He Ma€ IKiTMBUX 3BMYOK (X6 = 0); He Mae
xpoHigHoro crpecy (X7 = 0).

f1 =-35,9 + 10,03X1 - 6,26X2 = -32,13;
f2=-1,7+3,17X1 + 0,44X2 = 2,98;

f1 < f2 — AMOBIpHICTb PO3BUTKY 3aXBOPIOBAHHS Yy TiJTiTKA
BiJICYTHS.

KL=1/2,718%31+ 1 =0,1641,

IO CBITYMTH MPO HU3LKUII CTYIiHb MMOBIpHICTI hopmy-
BaHHS epo3uBHOro e3odarity (16,41 %). [Ipu obcTexxeHH]
y IUTUHY BUsIBIIeHA (DYHKIIiOHAIbHA JUCTIETICIS.

O6roeopeHHs

OTpuMaHi HaMM pe3yJbTaTu HociimkeHHs mono OP
BuHUKHeHHs 'EPX y mimniTkiB i popMyBaHHSI €pO3UMBHUX
ypaxeHb CO cTpaBoOXody MEBHOIO MipOIO Y3TOIXYIOThCS 3
MAaHUMU iHIIUX TOCTiTHUKIB, 110 CTOCYIOThCSI HacaMIlepel
JIOPOC/IMX Ialli€EHTIB, MEHIIIOI Mipol0 — JdiTell Ta Ipak-
TUYHO BiZICYTHI IIIOJI0 MiJJTITKiB.

Tabnuys 4. [IporHocTU4YHe 3Ha4YeHHs BIUIUBY BU3Ha4YeHUX paKTopiB Ha MOBIPHICTbL pOpMyBaHHS ePO3NBHOIMO
pedniokc-esodarity npu FEPX y nignitkis

. . MoHoBapiaHTHUI aHani3 MynbTuBapiaHTHUI aHani3
AHanizoBaHUM NOKa3HUK
Beta SE P-value beta SE P-value

OO6TsXKEeHUI ciMenHnin aHamHe3 3a NEPX 3,160 0,094 < 0,05 10,030 1,542 < 0,05
PeuvgunBytounin repnec poToBOi MOPOXHMHM Ta 1,550 0,071 <005 10,900 1,902 <005
LLeNenHo-NNLbOBOI AiNsAHKM
HesponoriyHi po3naam (Mo3koBa ONCKYHKLSA,
CYHOPOM JediunTy yBaru Ta rinepakTMBHOCTI, 0,440 0,039 < 0,05 6,270 1,537 < 0,05
TpaBMma ronosu/xpebTa) B aHaMHe3i
OXUpiHHSA 1,840 0,052 < 0,05 9,490 1,328 < 0,05
KoB3Ha rpmxa cTpaBoxigHOro oTBopy Aiadparmm 1,370 0,079 < 0,05 5,450 0,991 < 0,05
LUKianuBei 3BMYKM 0,680 0,043 < 0,05 2,130 0,564 < 0,05
XpOoHi4HuUiA cTpec 2,080 0,037 < 0,05 9,280 0,364 < 0,05
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Y HU3LI JOCiIKEeHb aBTOpU BUALISIOTH 1K DP posBu-
TKY HEepO3UBHOI i1 €pO3MBHOI (pOpM 3aXBOPIOBAHHS OOTSI-
KeHuit anamHes 3a 'EPX, pediokc-e3ogaritom i cTpaBo-
xonoM bapperra (ameHokapurHoMo10). Tak, TOCTiIKEeHHS
y OJIM3HIOKIB BUABWIN NpUOIn3HO 31 % ycragkoBaHOCTI
3axBopioBaHHs. YnCIeHHI OTHOHYKJICOTHUIHI MoJIiMopdi3-
MU B pidHUX reHax, sk-or FOXF1, MHC, CCNDI, reuun
MpoTU3arnajibHUX HUTOKIHIB i penapauii JJHK, Oynu ticHo
noB’s3aHi 3 migBuieHuM pusnkom ['EPX, crpaBoxomom
bapperra i1 ageHOKaApUMHOMOIO CTPABOXOMY, OCKIJIbKHU
BOHM MalOTh KiJIbKa CITIJIbHUX TeHETUYHUX JIOKyciB. He3Ba-
»Karouu Ha nosireHHy ocHoBy 'EPX, crieniniuHi reHeTHy-
Hi JIOKycH, siK-0T 110419226 Ha xpomocomi 19, rs2687201
Ha xpoMocoMi 3, rs10852151 Ha xpomocomi 15 i 1520525
Ha TapHOMY POIMHHOMY TeHi TOMeoOOKCy 1, 3ragyroTbcs
aBTOpaMM SIK MOTEeHLiIHI hakTopu pusuky [4]. OnHak, Ha
JYMKY 1IUX BUCHUX, ITUTAHHS POJi TeHHUX MoJIiMOp(di3MiB
MOTPeOY€E MOJATBIIIOTO BUBYCHHSI.

Takuit pakTOp, SIK OKMPiHHS Ta 3HAYHA KiJIbKICTh a0-
JMOMiHaAJIBHOTO XXUpY y TamienTa [4, 11, 15, 26, 29], ana-
TomiuHi ¢akropu (KK COJ) [4], mKimmBi 3BUYKH (TIO-
TIOHOTIAJIIHHS/BXKUBAaHHS aJIKOTOJIIO, KaBH, COJIOJOIIIB i
JeCepTiB Ha TJIi HU3bKOI0 BMiCTy Xap4OBHX BOJOKOH y pa-
1ioHi) [28, 32], BUCOKUI1 piBeHb TPUBOXKHOCTI Ta AeIpecii
[36] BimMmidaloThCs y GaraThOX Cy4acCHUX TOCIIIKEHHIX K
®P I'EPX, pedutokc-e3odarity Ta ctpaBoxoay bapperra y
MOPOC/IMX Mali€HTIB [5].

Y nopociux Takox BimMiuatoTh 3B’s130K po3BUTKY ['EPX
3i CTaTTIO Malli€eHTa. Y >KiHOK YacTillle BUSIBJISIIOTh HEEPO3UB-
Hy ¢opmy 'EPX, Toni sk y 40I0BiKiB — epo3uBHUI ped-
mokc-e3odarit [24]. Lo crocyeTbes MimIiTKIB, TO AaHi TIPO
cratb sk @P 'EPXy nocTyIHiit HayKoOBiii TiTepaTypi He OIu-
CYIOTBCS. Y HaIIOMY OOCJIIKEHHI BipOTiZHOI CTaTUCTUIHOI
Pi3HUIII IIIOIO BIUIMBY CTaTi Y IMUTITKIB SIK 3 HEEPO3UBHOIO,
Tak i 3 epo3uBHOIO popmoro 'EPX BusiBieHo He Oyio.

711 IUTSTY0ro KOHTUHIEHTY HasIBHICTh OXXMPIiHHA [35]
Ta HeraTuBHMI BIUIMB Ha CO cTpaBOXOIy aJKOIoJjo i ma-
CHMBHOTO TIOTIOHOMAJIiHHS BimMiueHi y poborax [10, 35], uio
Y3TOJKYETHCS 3 HALUMMU TAHUMHU, OJHAK MPU OMUTYBaHHI
B 00CTEXXEHUX HAMU ITiLJTITKIB MILIJTOCSI HE PO MaCUBHE, a
MPO aKTUBHE TIOTIOHOTATiHHS.

Hesposnoriuni nopymenHs, sk-otr ®P TEPX, y mix-
HapoIHMX peKoMmeHaalisix [19] crocyloThes mepiil 3a Bce
JMATSYOTO 11epeOpaibHOTO Mapajlivy, TOAI SIK y HalloMmy
IOCTIIKEeHHI OyB BUSIBJICHUI 3B’$30K MiX HAsSIBHICTIO B
aHaMHe3i TpaBM roioBu/xpedta, MM/, CIIVT, eninerncii y
MOE€THAHHI 3 iHIIMMHM (aKTOpaMu, 110 MiABUILYIOTh PU3NK
pO3BUTKY epo3uBHOI ¢hopmu 'EPX.

Cepen CTaTUCTUYHO 3HauylIMX (pakTopiB hopMyBaH-
HSI €pO3UBHOTO peditokc-e30(arity HaMu BUSIBICHUM
PEeLUAUBYIOUYHMIA Teprec poTOBOI MOPOXHUHU Ta ILIEJEI-
HO-JIMIIbOBOI AiassHKU. Ha chorogHi y MixkHapomHiit 6asi
PubMed € 6araTo nmy0G:ikaliii 111010 pO3BUTKY €pO3UBHOTO
repreTuyHoro e3odarity siKk y J10pociuX, Tak i B IiTel Ta
MiIJITKIB, TIPU 1IbOMY HE TiUTbKM iMYHOCKOMITPOMETOBA-
HUX, ajie i 3 HOPMaJbHUM IMYHHUM cTatycoMm [6, 8§, 9].
EposusHi ypaxennsa crpaBoxoxy mpu PI' I[1P mos’s3aHi,
HaWiMOBIpHillle, 3 EITeTiOTPOIHICTIO BipyCiB IIPOCTOro
reprecy /11 Tummy no CO BepxHix BiaailiB TpaBHOI'O TpaK-
Ty (BBTT). OKpim 11bOr0, 3a HasSIBHOCTI YaCTUX KJIiHIYHO

MaHiecTHUX peuuauBiB iHdeKIii (OiaplIe HixX TpUYi Ha
piK) reprnecBipycH 3MaTHiI HeraTMBHO BILJIMBAaTH Ha Bere-
TaTUBHI CTPYKTYpW Ta, BilMOBiIHO, BereTaTMBHUI TO-
MeOCTa3 MalliEHTa 3 TIOPYIICHHSIM SIK CEKPETOPHOI, TaK i
moTtopHoi pyHKILiT BBTT, 1110 Moxe OyTH MPpUYUHOKO TPU-
Basioro I'EP [6].

Lo crocyetbcst poni ctpecy y dopmyBaHHi ['EPX,
TO IOCIIIKEHHS y OOPOCIMX IAIli€EHTIB ITiATBEPIKYIOThH
pPO3CIa0IIIOI0YMiA BIUIMB BUCOKOTO PiBHSI KOPTU30JY MPU
CTpeci Ha TOHYC HMXKHBOTO CTPABOXiZHOTO ciHKTepa Ta
3HIKEHHS e(peKTUBHOCTI OUMIIEHHSI CTPaBOXOIY Bil KUC-
JIOTO BMICTY IITyHKA, 110 CIIPUSIE 30epeXKeHHIO KIiHIYHUX
npossiB TEPX [20] i HaBiTh MOXe TPU3BOAUTH 10 GOPMY-
BaHHS TaK 3BaHOTO MOPOYHOTO KOJIa, KOJIU, 3 OTHOTO OOKY,
MCUXOEMOUIMHUI CTpec MOCUIIIOE KITIHIYHI MPOSIBU 3aXBO-
proBaHHs, a 3 iHmoro — cama 'EPX crtae ctpecopom mist
mauienTa. Kpim Toro, minBuineHui piBeHb 0COOMCTICHOI
Ta CUTyaTMBHOI TPUBOXHOCTI i nenpecii, sIKi BigMiyaroTh
y nopocaux nauieHTiB pu ['EPX, takox miarpumytors i
TOCWJIIOIOTH CTAH CTPECy Ta MOXKYTh CTaTH (haKTOpamu, 110
CIPUSIOTH 30epPeXXeHHIO KIIIHIYHUX IPOSIBIiB 3aXBOPIOBAH-
Hs [36].

BucHOBKM

TakyM 4MHOM, YTOUHEHHSI WUMOBIPHUX CTaTUCTUYHO
3Hauymux KoMOiHauiin PP, ix maremaTuyHa OIliHKa Ta
CTBOpPEHHST Mojeneit mporHosy ¢opmyBaHHs 'EPX i epo-
3UBHUX ypaxeHb CO cTpaBoXojay y MilITKiB, sIKi CTpax-
nmaote Ha [EPX, po3mupioloTb MOXJIMBOCTI PaHHbOL
NIarHOCTUKY Ta MO3BOJISIIOTH BYACHO BUSIBJISITU MAlli€EHTIB
IpyM MiIBUILIEHOTO PU3UKY 111010 3aXBOPIOBAHHS i TSKKO-
CTi loro repeoiry, 3 ToAaIbIINM IMOTIMOJIEHUM OOCTEXKEH-
HSIM i e(peKTUBHUM JIiIKyBaHHSIM LIMX ITAIli€HTIB.

CTBOopeHi HamMu ¥ ampoOoOBaHi MaTeMaTUYHi MOIEi
MPOTHO3Y € TIPOCTUMU JUISI 3aCTOCYBaHHS, JOCTATHBO iH-
(bopmaTuBHUMHU 1 €(HEKTUBHUMU Ta MOXYTb BUKOPUCTO-
BYBaTUChH Y MPAKTULI IUTIIYHUX FACTPOSHTEPOJIOTIB i JIiKapiB
MepIIOro KOHTAKTY.

Konduikt inTepeciB. ABTopy 3asiBIISTIOTH PO BiICYT-
HiCTh KOH(IIIKTY iHTepeciB Ta BjlacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI ITpH MiATOTOBIIi JaHOI CTATTi.
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H.V. Beketova, O.O. Moshchych
Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Risk factors for the formation of gastroesophageal reflux disease and erosive lesions
of the esophagus in adolescents

Abstract. Background. Gastroesophageal reflux disease (GERD)
is a common chronic relapsing disease of the upper digestive tract,
both among adults and children and adolescents. Among the adult
population, this disease is most often detected in people older than
60, while in children, a significant increase in its prevalence is no-
ted with age, with a maximum in adolescents. GERD is characte-
rized by a long-term course, polymorphism of clinical (esophageal
and extraesophageal) manifestations, often subtle (which causes
patients to seek medical help late), and can lead to the development
of severe complications (erosive-ulcerative reflux esophagitis, Bar-
rett’s esophagus, adenocarcinoma) and even sudden death in chil-
dren. Therefore, it is important to identify risk factors (RF) for the
development of GERD and destructive lesions of the esophagus in
order to timely diagnose the disease and improve the effectiveness
of its treatment. The authors provide up-to-date data on the RF
for GERD in adults and children. However, in available scientific
literature, there is practically no information on statistically signifi-
cant combinations of RF for both GERD and destructive lesions of
the esophageal mucosa in adolescents, which determined the need
to conduct this study. The purpose was to find out the statistically
significant RF for GERD and destructive lesions of the esophageal
mucosa in adolescents and to develop the corresponding prognostic
mathematical models. Materials and methods. To identify RF for
GERD, a survey of 106 schoolchildren aged 15—17 and 81 adoles-
cents suffering from GERD was conducted using a questionnaire
developed by authors, pre-verified and adapted for the pediatric

cohort, which included 68 questions (socio-psychological, socio-
economic, socio-hygienic and biological). The diagnosis of GERD
was verified according to the 2015 international NICE guidelines
“Gastro-oesophageal reflux disease in children and young people:
diagnosis and management”, updated 2019; the diagnosis of reflux
esophagitis — according to the Los Angeles classification system.
Prognostic mathematical models were created using correlation-
regression, univariate and multivariate analysis, stepwise discrimi-
nant and Fisher’s discriminant analysis. Statistical processing was
carried out using generally accepted methods of medical statistics.
Results. The main statistically significant combinations of RF for
GERD were burdened family history, pathology of the gastroduo-
denal zone, sliding hiatal hernia, obesity, chronic stress, smoking/
alcohol consumption. For destructive lesions of the esophagus,
such RF were as follows: burdened GERD family history, recurrent
oral herpes, neurological disorders, obesity, sliding hiatal hernia,
chronic stress. Given statistically significant RFs, corresponding
prognostic mathematical models were created, and examples of
their practical use were provided. Conclusions. The clarified RFs
made it possible to create appropriate prognostic mathematical
models that have sufficiently high sensitivity and specificity, posi-
tive and negative prognostic value and can be used in the practice
of pediatricians, family doctors and pediatric gastroenterologists.
Keywords: adolescents; gastroesophageal reflux disease; erosive
lesions of the esophagus; risk factors; prognostic mathematical
models
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[TOATQBCBKNM AEPXKABHUM MEAMYHNM YHIBEPCUTET, M. [TOATABQ, YKPQIHO

Helicobacter pyloriy aiten:
CYYQACHI aCNeKTn AIQrHOCTUKMU i AiKyBAHHS
Y CBiTAi OCTOHHIX MiDKHOPOAHUX PeKOMEHAOLIN

Pestome. [Tonpu pozsumox cyuacnoi meduunoi nayku, npoéaema Helicobacter pylori ma xeaixobaxmepninopi-acoyi-
{108AHUX 3aX80PI0BAHb 3AAUUIAEMbCS AKMYAAbHOI0 NPOMA20M ocmanhix decamunims. Cyuacui docaiodicenns cgokyco-
eaHi Ha eusuenni poai Helicobacter pylori 6 emionoeii ma namoeenesi pi3HOMAHIMHUX 3AX80PHO6AHL MA NOULYKY ONMU-
ManvHux cxem epadukayitinoi mepanii. [lumannsa diaenocmuku i nikysannsa Helicobacter pylori-ingexuyii 6 oumsauomy
8iyi € Haubinbw OUCKymabeabHUMU Ha CYy4acHoMy emani. 3 0eas0y Ha ye Memoro Hauioi pobomu cmae aHasimu4Huil
02180 ma oyiHKa Ho8ux nioxodie do diaenocmuku ma aikysauns Helicobacter pylori, ski onpuntooueni ¢ « OnogaeHux
cninvhux pexomendayisx ESPGHAN/NASPGHAN ons aikyeanus ingexuii Helicobacter pylori y dimeii ma nionimkie
(2023)». He3adosinbHi pe3ysbmamu KAACUMHUX CXeM epaduKkayiiiHoi mepanii, 3pocmanus aHmubiomukope3ucmenm-
Hocmi, ingikosanicms Helicobacter pylori dimeil, ska nocmitiHo 3MiHIOEMbCA, € (hakmopamu, SKi A5eaU 8 OCHOBY pi-
WeHHs NPO OHOBGAeHHS peKomeHdayiil €eponelicbkoeo ma IlisHiunoamepukancbikoeo mosapucme oumsa4oi eacmpoeH-
meposnoeii, eenamonoeii ma Hympuyionoeii. 3mina no2as0ié i noA0JICeHb 8I0N08IOHO 00 NO3uUili V0KA3080i MeOULUHI,
AKI euxaadeni 6 Maacmpuxmcokomy koucercyci VI, cmaau niocmaeoro 0as nepeensidy pekomenoauiil i 0asa dimelil,
AKI cghopmynvosani il onybaikosari ¢ €sponeiicbkomy JcypHali nediampu4Hoi eacmpoeHmeponoeii ma Hympuyionoaii
y mpagni 2024 p. Y onoerenomy KoHcencyci € pekomendayii, AKi niomeepoxicytomsvcs HayKosumu 00Ka3amu, i mi, wo
3aAUMUNUCS He3MIHHUMU. 30KpeMa, 8UPa3Koea xeopoba wAyHKA YU 08aHAOUAMUNAN0T KUWKU 3AAUMAEMbCA HIMKUM
i 00HO3HauHUM nokaszanuam 0as epadukayii Helicobacter pylori, dimam 3 pyHKyioHarbHUMU 3aX80PHOBAHHAMU HE NO-
mpibHo nposodumu diaenocmuky Helicobacter pylori. Takoxc excnepmamu nepeasHymo HU3Ky NOA0NCEHb | GHECEHO
3MIHU 6 diaeHOCMUKY [ NIKY8aHHSA, a came He peKomeHdyembes mecmyesanns Ha Helicobacter pylori npu ecmarnoénenti
NPUHUH XPOHIUHOI IMYHHOI MpomOOyUmonexiuHol Nypnypu ma npu nepeurHomy oocmediceHHi dimei i3 3aaizodeghiyum-
HOIO GHeMI€EI0 | HU3LKUM 3DOCMOM, d MaKodiC iHea3ugHe 00CAi0NCeHHS HA XeaiKkobaKkmepio3 npu 3ananbHUx 3axeopio-
BAHHAX KUWEHHUKA, Ueaiakii ma eo3unoginbHomy ezopaecimi. I1id uac npusnauenus Aiky8anHs NompioHo 8paxosyeamu
miyunom. IlIpedcmaenenuii 0ensi0 0HO6AEHUX PEKOMEHOAYil HAYINeHUI HA 03HALIOMACHHS AIKADI6-NPAKMUKIE 3 NPUH-
yunamu AKicHoi pobomu €8ponelicbk02o pieHs ma niosuujerns egpexmuenocmi diaenocmuku i nikysanus Helicobacter
pylori 'y dimeii 3 ypaxyeanusm pe2ionansHux mojicaugocmeli.

KirouoBi cnoBa: Helicobacter pylori; dimu; diaenocmuia; rikyeanna,; epaduxauiiing mepanis; KAinivmi Hacmanosu

Bctyn

Helicobacter pylori (H. pylori) € onHieo 3 HalmoIm-
peHiluX iHpeKuiil y moauHu. bau3bKo MOJOBUHU Ha-
celleHHs cBiTy iHbikoBaHO H. pylori, mpuyoMy IOKa3-
HUKM TOLIUPEHOCTI JOCUTh Pi3HATHCS — BiJl BACOKUX Y
KpaiHax, 110 PO3BUBAIOTHCS, i 1O HUXKUYMX Y PO3BUHEHUX

KpaiHax. BiKk i eTHiYHa MpUHANEXHICTb € OTOAATKOBUMU
¢axkTopaMu, 1110 BIUIMBAIOTh Ha MoluupeHicTs H. pylori.
HocnimxeHHs: Torres Ta iH. BUSIBUJIO BUILI TMOKAa3HUKU
iH(diKyBaHHSI cepen niTeil cTapiioro Biky. [H}ikyBaHHS
KonuBaeThes Bix 20 mo 50 % y miteit Bikom 0—5 poOKiB i
Bin 38 mo 79 % y nmiteii crapiioro Biky [1]. TIposiBu iH-
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dexiii ToCUTh Pi3HAThCA y AiTeil i mopocaux. binbuiicTh
iH(iKOBaHUX AiTel € O0e3CMMMOTOMHOIO, a MeaiaTpuyHi
MOCJIIXKEHHST He MiATBepIXYyIOTh BILIUB H. pylori Ha Tie-
pebir hyHKIIOHATBHUX PO3JIaliB, TAKUX SIK PELUAUBYIO-
yuit 6inb y kuBoTi [2]. [Tatodizionoris indekiii H. pylori
IPYHTYEThCS Ha CKJIQIHUX MeXaHi3Max OakTepiaabHOI
BipYJIEHTHOCTiI Ta B3a€MOJIil 3 iIMyHHOIO CUCTEMOIO TOC-
nonapst i pakTropaMy HaBKOJMIIHBOTO cepenoBuina. Ls
B3a€EMOIIST IIPU3BOIUTD IO IIPOSIBY Pi3HOMAHITHUX (heHO-
TUIIIB FACTPUTY, SIKi 3rOJJOM BIJIMBAIOTh HA TTOTEHUIMHUHT
PO3BUTOK i 0COOIMBOCTI Mepediry He TUIbKU TacTpPOIyO-
JIeHaJIbHOI MAaToJIorii, a i iHIIMX 3aXBOPIOBaHb TPaBHOI
CUCTEMMU.

V nepiaTpuyHiil racTpoeHTepoJIorii po3poOKoIo i 3a-
TBEPIKEHHSIM MIXXHApPOJHUX pPeKOMEHAAliil mono Jiky-
BaHHS iHMeKUil H. pylori y niTeil Ta MiATiTKiB 3aiiMa€TbCs
rpyrna exkcrepTiB-TeaiaTpiB €BponeicbKoi neaiaTpuyHol
acolliallii racTpOeHTepOJIOTiB, TeNaToJIOTiB i HYTPUILiO-
soriB (ESPGHAN) Tta IliBHiuHOaMepUKaHCHKOI TMeli-
aTpUYHOI acolialii racTpoeHTepOoJIOriB, IernaTojoriB i
aytpuiionoriB (NASPGHAN). OcranHe cymicHe yxBa-
JIEHHsI pileHb BimOynochk y 2023 p., a pe3yabTaTh OmMy-
OJ1iKOBaHi y BUIJISIAL 3BiTY «OHOBJIEHI CITiJIbHI peKOMEH-
nanii ESPGHAN/NASPGHAN nns nikyBaHHs iHDeKIii
Helicobacter pylori y niteil Ta mimnitkiB (2023)» y €Bpo-
MeMChbKOMY XKYypHaJi MeaiaTpuyHOoi racCTPOEHTEPOJIOrii Ta
HyTtpuuiosorii B 2024 p. [3]. PexomeHnnatiii cpopmyibo-
BaHi 3 BUKOPUCTAHHSIM KOHLenuii «Bix mokasiB go pi-
weHb» (Evidence to Decision).

Metow Hamoi poGOTH CTaB aHANITUYHUIA OIJISI i
OIliHKa HOBHUX MiIXO/iB 1O 1iarHOCTUKMU Ta JIiIKYBaHHS iH-
dexuii Helicobacter pylori, sxi onpuntonHeHi B «OHOBJIe-
Hux crninbHuX pekomeHnanisx ESPGHAN/NASPGHAN
17151 TikyBaHHs iH(exuii Helicobacter pyloriy niteii Ta mim-
miTKiB (2023)».

OcTaHHIM YacoM HOBITHi KOHILEMNIii NiAX0niB A0 Aia-
THOCTUKM Ta JiKyBaHHSI 3aXBOPIOBaHb, acolliiloBaHUX i3
indekiieo Helicobacter pylori, perynsipHo meperjsna-
IOTh Ta IyOJIiKYIOTh Y BiTUM3HSIHUX i MiXKHApOAHUX Ha-
craHoBax. Hali6inbn aBTOPUTETHUM JOKYMEHTOM, SIKUIA
perjiaMeHTye TUTaHHS MiarHOCTUKY i JIiIKyBaHHS iH(eK-
uii Helicobacter pylori, € MaacTpuXTCbKMII KOHCEHCYC,
OCTaHHS — IIIOCTAa — BEPCisd SIKOTo Oyjia OIyO/iKoBaHa
y BepecHi 2022 poky B xypHani Gut (Management of
Helicobacter pyloriinfection — the Maastricht VI/Florence
Consensus Report) i cTana migcTaBoo Wi meperjsiny pe-
KOMEeHAALi# 115 AiTei i miUTiTKiB.

Hns mpodeciiiHOi KOMYHiKallii KOHCEHCYCHa IpyIa
excrieptiB ESPGHAN ta NASPGHAN Oyna nomineHa
Ha M’SITh pOOOYMX TPYI, SIKi JOCTIIXKYBald KOHKPETHi
HarpsiMM, a came: 1) Koro TectyBaTu, 2) K TECTyBaTH,
3) Koro JikyBaTH, 4) sIK JiKyBaTH, 5) pi3Hi KJIiHIYHI TTH-
TaHHs. Pe3ynpratm poOoTH eKcmepTiB Oyim obGroBope-
Hi, TPOroJIocOBaHi, 3aBeplLIEHi 3a AOMOMOIOI0 MpoLecy
Delphi Ta 3aTBepakeHi KOHCEHCYCHOIO TPYIIOH0.

CyuJacHi emigeMioJoriyHi JaHi 3 MOIIMPEHICTIO aH-
THOIOTMKOPE3UCTEHTHOCTI Ta HOBI IIAXOAM B TOKAa30Biit
MEIMLMHI JISSTJIM B OCHOBY OHOBJIEHMX PEKOMEHAAlliil
ESPGHAN/NASPGHAN. Ha BinMiHy Bim momepemHix
pexomengauiii (2016 poky), ki mictuau 16 GiI0KiB, H0-

KYMEHT MicTuTh 23 Oysoku pekoMmeHnauiil. KoxHe mo-
JIOKEHHS CYIMPOBOKYETbCSI MPAKTUYHUMU ACTEKTaMH,
SIKi MOSICHIOIOTHCSI KOHCEHCYCHOIO TPYIOIO TSI Kpalioro
PO3YMiHHS i CIPUUHATTS JiKapsaMUu-TIpakTuKaMu. Kpim
TOTO, JOKa3W, IO IiATBEPIXKYIOTh peKOMEHaallii, y3a-
raJibHeHi Ta HajiaHi B po3/ijii «OGroBopeHHsI».

Pekomenpania 1. OcHOBHOIO METOIO KJIIHIYHUX JO-
CJTiIXXEeHb IIUTYHKOBO-KUIITKOBUX CUMIITOMIB y /IiTel € BU-
3HAYEHHS MPUYNHU BUHUKHEHHSI CUMIITOMIB 3 YCTAHOB-
JICHHSIM HO30JIOTIYHOTO /1iarHO3Y, a He JIMIle HasiBHOCTI
indexuii H. pylori (3roga 100 %, piBeHb 1OKa3iB: HEMae
HOBUX J0Ka3iB).

Pekomenpanis 2. PeKoMeHAYETLCS MTPOBEAEHHS TeC-
TyBaHHSI Ha HasgBHicTb H. pylori y niteii 3 BupaszkamMu,/
€po3isMu NUTyHKa M ABaHaaustunanoi kumku (JAITK).
SIkuo iHdekIisT BU3BHAYA€ETHCSI, HEOOXiMIHO MPU3HAYUTH
JIIKYBaHHS Ta MiATBepAUTH epanukaiiiio (3roga 100 %, pi-
BEHb JIOKa3iB: HEMa€ HOBUX JOKa3iB).

Pekomenmania 3. He pexomeHmyeTbcs IPOBEIEHHS
TeCTyBaHHS Ha HasBHicTb H. pylori y niteii 3 (yHKIiO-
HaJbHUM a0moMiHaJIbHUM 0o0JieM Ta (YyHKIIiIOHAJBHOIO
nucnernciero (3roga 100 %, piBeHb 1OKa3iB: HEMa€e HOBUX
IIOKa3iB).

Ilepuii Tpu 670KM peKOMeHAAlill 3aJIUIIUINCH I10-
MepeaHiMM, OCKiJIbKYA piBeHb OOIPYHTYBaHHS LIUX I10JIO-
KeHb OyB BUCOKMM, a HOBUX JIOKAa3iB 3 LIMX MUTAaHb HE-
Mae. ExcriepTy B OOrOBOPEHHSIX HOBUX PEKOMEHIalii
MPOIOBXKYIOTh HAMOJISITATH, 1110 Pe3yIbTaTu OCTaHHIX J0-
CJIiIXKEeHDb y AUTAYIi OISl HEe MiCTSITh apryMEHTIB Ha
MiITPUMKY CTpaTerii «00CTeXUTH i JIiKyBaTU». TiTbK1 BU-
pa3koBa xBopoba mtyHka yu JAI1K 3anuimaerbest 4itkum
i OTHO3HAYHUM TIOKa3aHHAM Ui epanukaiiii H. pylori.
PeTpocniekTuBHMIT aHAi3 JaHUX 3a TIOHA/I 1BA IECSATUIIIT-
TSI BKa3ye Ha Te, 10 caMe IiTH 3 BUPa3KOBOIO XBOPOOOIO
mryHka ta JAIIK, sk i 3 eposismu mmyHka uym JATTK, gk
npaBujo, Maiu iHdexitito H. pylori [4]. 3 iH1IOr0 60OKY, 3a
HasIBHOCTI MinTBepmxkeHoi H. pylori-iHdexuii mepen npu-
3HAYEHHSIM Teparii HeoOXiTHO 000B’I3KOBO OOTOBOPUTH
PUM3MKU Ta TiepeBaru JiKyBaHHs 3 0aTbKaMM.

Pekomennanis 4a. [Tpu oGcTexXeHHI 3 TPUBOLLY iHIINX
3aXBOPIOBaHb, SIK-OT 3aMajbHi 3aXBOPIOBAHHST KUIIIEYHM -
ka (33K), ueniakist abo eosnHodinbHUit e3odarit (EoE),
crneuudiuni aiarHocTuuHi Giomncii Ha iHdekuio H. pylori
He moka3saHi (3roma 100 %, piBeHb 1OKa3iB Bifl Ay>Ke HU3b-
KOTO JI0O HU3bKOTO).

Pekomenpanisa 4b. Sxmo H. pylori € BUITagKoBOIO
3HaXiIKOIO ITili Yyac €HIOCKOIIil, MPOBEIeHOI 3 MPUBOLY
IHIIMX 3aXBoploBaHb TpaBHoro Tpakty (33K, memiakis,
EoE), nikyBaHHS MOxXe OyTU pO3IJISTHYTE ITicjsi 0OroBO-
PEHHSI PU3MKIB Ta mepeBar 3 malieHToM/ciM’ero (3roga
100 %, piBeHb TOKa3iB HU3bKUIA).

JaHi pekoMeHaallii € HOBUMU 3 MOMEHTY OCTaHHBO-
ro meperysiay i 0asyloThCcsl Ha TOCHTIIKEHHSIX, Y SIKUX
OlliHIOBaJach [MiaTHOCTUYHA €(MEKTUBHICTh EHIOCKOITil
BEPXHiX BiIUIIB IILIyHKOBO-KUIIIKOBOTO TPaKTy Yy JiTei
(BCTaHOBIIEHHSI HOBOI'O IiarHO3y a00 3MiHM B JIiIKyBaHHi
micis eHmockorrii). HemonmaBHi mocmimkeHHsI, TpoBeaeHi
y Benmuko6puranii [5], Himeyunni [6], CILA [7] Ta I3-
painmi [8], mokazanu, 110 OUIBIIICTh €HAOCKOMi He Ma€e
Hi MaKpOCKOMIYHHMX, Hi TiCTOJIOTIYHUX BiIXUJE€Hb MpPU
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BUKJIIOYEHHI TakKuX 3axBopioBaHb, gk 33K, meniakisa ta
iHIILII XBOPOOM TPaBHOTO TPakTy. TaKoX Ha ChHOTOIHI Bil-
CYTHI TOCTIIXXEHHS, y paMKaXx SIKMX BUBYAJIUCS O KIiHIYHI
nokasaHHs1 mis Helicobacter pylori-cienudiuHoi Giorcii
npu eHaockorii. KpiM Toro, TOUHiCTh iHBa3UBHUX TECTIB
TaKOX CTaBUTBHCS ITiJl CYMHiB 4epe3 HU3bKY MOIIUPEHICTh
iH(eKI1ii B pO3BUHEHUX KpaiHaX.

3rimHo 3 pe3ysibraTaMM, SIKi TOBOJSITh, 110 Helicobacter
pylori MoxXe OyTU TTPOTEKTUBHUM (PAaKTOPOM BiJl 3aXBOPIO-
Banb KT, Bxmouaroun 33K, 1enmiakiio Ta BUpa3KOBUA
kot (BK) y mireit [9], nuiie B HeGaraTboX AOCIIXKEH-
HSIX BUBYAJIacsl YaCTOTa BUHMKHEHHSI HOBUX 3aXBOPIOBAaHb
(33K, ueniakii a6o BK) y niteit 3 indekuieo H. pylori ta
6e3 Hei IMpu KOHTPOJi 3a cynyTHiMU (pakTopamu. OgHak
OLIBIIIICTh TAKUX TOKA3iB TOCUTh OOMEXeHa, B TOMY YMCIi
i pe3y/ibTaTy, BKIOYAUYM KiJIbKICTb i cenivyHICTD 11
niteii. @yHIaMeHTaIbHI eKCIIEPUMEHTAIbHI JOCIIKEH-
HSI BKa3ylOThb Ha MOXJIMBUI 3B’SI30K XpOHIUHOI iH(eKIIil
H. pylori i3 nporextuBHUM BIMBoM Bin 33K 1uisxom
IHAYKIIil CUCTEMHOI iMYHHOI TOJIEPAHTHOCTI Ta TIPUTHI-
YeHHs 3amaJbHUX peakliii uyepe3 iHaykoBaHi H. pylori
TOJIEPOTeHHI ASHAPUTHI KJIITMHU Ta iMyHOCYIIPECUBHI pe-
ryaaTopHi T-niMmbounTtu. Takum umHOM, He3BaXKalouu Ha
IIOKa3M Toro, 110 iHdekiss H. pylori Mae HeraTUBHUI KO-
pensuiiHuit 38’ 130K i3 33K, 3aiuIaeTbcsl YMMalio 3amnm-
TaHb, 30KpeMa Ipo Te, IKUM YMHOM epanukaiiss H. pylori
BIUIMBA€E Ha 3MiHM Mikpobiotu y miteit 3 33K abo kiiHiu-
Huii iepe6ir 33K [10, 11]. Jlocmimkyoun BIUTUB KOJIOHI-
3auii H. pylori Ha 3aXBOPIOBaHICTDb liejiaKi€lo, eKCepTh
JIAILIA BUCHOBKY, IO HEMA€E 100pe MPOBEAEHUX KOTOPT-
HUX JOCHIIXeHb, sIKi 0 MiATBEPIKYBAIM MPUIMHHO-HA-
cinkoBuii 3B’5130K Mix iHbekuieto H. pylori ta nieniakieto,
a TaKOX BIZICYTHI 0Ka3u, 110 epaavkauis H. pylori Bruiu-
Ba€ Ha nepeOir 1eiakii.

Bunankose BusiBnenHs H. pylori-acouiiioBaHoro ra-
CTpuUTy y miteit 3 iHmmMu 3axBopioBaHHsmu HIKT cra-
BUTb TNepel AUTAYMMU TacTPOCHTEPOJOTaMU JUJIEMY
110JI0 TOTO, UM PEKOMEHIYBAaTU epaJMKalliliHy Tepamiio.
JaHa KjaiHiYHa cuTyallis MOTpedye Bil JiKapsi peTeJbHO
BUBAXXEHOTO BiAMOBIJAaJbHOIO PIillIECHHS ITicJsi 0O0roBo-
PEHHSI 3 POAUHOIO PU3UKIB i TepeBar Tepartii.

Cepen nepesar epanukauii H. pylori KOHCeHCycHa
rpyna ESPGHAN/NASPGHAN Busnauae: 1) nonepe/-
JKeHHS 1ITYHKOBMX YCKJIQJHEHb, BKJIIOUAIOUM TMETITUYHY
BUpPa3Ky, arpodilo/KUIIKOBY MeTaruia3io, IILTyHKOBY
MALT-nimdomy, niMmpoMy LITyHKA Ta KAPLUMHOMY IILTYH-
ka. OgHak Ha ChOTOAHI He iCHYe HamiliHUX OioMapKepiB
IIJIsI BUSIBIEHHSI OCi0, y SIKUX B MalilOyTHbOMY MOXYTb pO3-
BUHYTHUCS OUIBII TSXKKi Hacaiaku iHgexuii. Pusuk memn-
TUYHOI BUPA3KU Y IiTE€il € 1OCTATHBO HU3BKUM, a TSKKUX
yCKJIalHeHb — HaA3BUYAHO HU3BKUM Yy KpaiHax €Bpo-
nu, [TiBHiuHOT Ta [liBmeHHOI AMepuKM; 2) 3MEHIIEHHS
TPUBOT'M O0ATHKIB Uepe3 «HeJiKyBaHHs» TUTUHMU [3].

Cepen pusukiB epagukartiii H. pylori ekcriepT BUILIsI-
10Th: 1) 3pocTaHHS aHTUOIOTUKOPE3UCTEHTHOCTI, MOOIUHI
eeKT! aHTUOIOTUKIB Ta HEraTUBHUI BILJINB Ha MiKpOOi-
oty [12]; 2) HeeeKTUBHICTH JIIKyBaHHSI Ta HEOOXiTHICTh
MOBTOPHOI Teparii; 3) peiHdexio, sKa MOXe CIraTu
10 % y paitfoHax 3 BUCOKMM PiBHEM MOIIMPEHOCTI iH(heK-
uii [13]; 4) npotekTuBHU edekT H. pylori Bin cieuungiu-

HUX XPOHIYHUMX 3aXBOPIOBAHb Y TUTSIYOMY Billi (MOTpedy€e
HaJIeXKHUX q0Ka3ziB) [3].

Pexkomennania 5a. He pekoMeHIyeThCS TIPOBEICHHS
HeiHBa3MBHOIO TeCTYBaHHS Ha H. pylori ipu IepBUHHOMY
o0cTexXeHHi abo JIiKyBaHHI TallieHTiB i3 3amizoaedinuT-
Hoto aHemielo (3[1A) (3roma 100 %, piBeHb MOKa3iB Bif
JTy>kKe HU3BKOTO 0 HU3BKOTO).

Pekomenpanis 5b. EnmockorriuHe DOCTiIKEeHHS Ta
rnojasnbiie TectyBaHHs Ha H. pylori mokazaHe Ticis He-
BIAJIOI Tepallil Malli€HTiB i3 3a1i304e(illUTHOI0 aHEMIiEI0
(3roma 100 %, piBeHb AOKa3iB Bill Ay:Ke HU3bKOTO 10 HU3b-
KOro).

Pekomenpanis 5c. PexoMeHIyeThcs JIIKyBaHHS iH-
dekuii H. pylori, BUSIBIIEHOT T1iJl 4YaC BEPXHbOI EHIOCKOITiT
y niTei i3 3aizoaediuuTHOX aHEeMIEIO MMic/Isl HEBIAJIOl Te-
parii mpenapaTaMu 3aii3a, y SIKMX iHIIi TpUYMHU aHEMil
6ymu BukitoueHi (3roma 100 %, piBeHb 10Ka3iB HU3bKUIA).

Hanuit 6J0K peKoMeHJallill 1010 BeAeHHs JiTei i3
3anizonediuuTHO aHeMielo OyB JENl0 JOTMOBHEHWH i
MomnpiKoBaHUI, a caMe: HeiHBa3WBHE TECTyBaHHS Ha
H. pylori He peKOMEHIYEThCS SIK TTOYATKOBE JOCIIIKEHHST
31A y miTeii, a mpu3HaYeHHs Kypcy (pepoTrepailii IIpoBo-
IUTHCS 3 ypaxyBaHHSAM KIIiHIUHOI KapTUHU Ta BiKy AUTH-
Hu. Epagukanisi mokasaHa 3a yMoBU BusiBieHHs H. pylori
y IiTeii, SKUM MpoBeleHa €HIOCKOIIisl BEpXHbOTO BidilLy
s inentudikanii 3/IA 9K OCHOBHOI MPUYMHU Ta ped-
pakrepHoi 3/1A no pepoTteparii. Ak 3a3HaueHO B MaTepia-
Jlax KOHCEHCYCY, epaauKalliiiHa Tepamnist Ha TJ1i JiKyBaHHS
npernapaTaMu 3ajiza CIpUSIE TiIBUIIIEHHIO PiBHS depu-
TUHY Ta TeMOTJI00iHY y aiTelt 3 peppakTepHoio 31A [14].

Pekomenpania 6a. He pexoMeHIy€eTbCSI TECTyBaHHSI
Ha H. pylori mpn 3’scyBaHHI MPUYMH HU3BKOTO 3POCTY
(sroma 100 %, piBeHb MOKa3iB HU3bKMIA).

Pekomenpanis 6b. He pexkomeHmyeTbest JTiKyBaHHS
H. Pylori-indexiii mpu 3aTpuUMIIi pOCTY IO BUKIIOUYEH-
Hs1 iHIIMX MMOBIpHUX MPUYMH 3aTPUMKM POCTY (3roma
100 %, piBeHb 10Ka3iB HU3bKUIA).

Cepell OHOBJIEHUX TMPAaKTUYHUX ACTEKTiB €KCIepTh
BiIMiTWJIM, 110 AUTHHI i3 3aTpuUMKOIO pocty Ta H. pylori-
MO3UTUBHUM CTAaTyCOM IMOTPiOHO BUKJIIOUWTU iHIII MTPU-
YyuHU 3aTpuUMKM pocTy. [loTpidHO Takoxk iHdopmyBaTn
0aTbKiB MPO BiJICYTHICTb OKA30BMX NaHUX, IO €paju-
KalliifHe JIIKyBaHHSI MO3UTUBHO BIUIMHE Ha BiIcTaBaHHS
B POCTi.

Pekomennania 7a. He peKOMeHIY€EThCS TeCTyBaHHSI
(iHBa3uMBHE 4K HeiHBa3uBHe) Ha H. pylori ming yac mocii-
JDKeHHSI IPUYMHU XPOHIYHOI iIMyHHOI TPOMOOLIMTOIIEHiU-
Hoi nyprypu (ITIT) y miteit (3roma 100 %, piBeHb 10Ka3iB
HU3bKUM).

Pekomenpaniss 7b. He pekomeHOyeTbest JiKyBaHHS
H. pylori-indexuii mist HopMmaizauii KiJibKocTi TpoM0o-
LIUTIB Yy AiTel 3 iIMyHHOIO TPOMOOIIMTONEHIYHOIO MypPITy-
poio (3roma 100 %, piBeHb TOKa3iB BiA AyKe HU3BKOTO 10
HU3BKOTO).

Ha Binminy Big koHceHcycy 2016 poky, 1e HeiHBa3HB-
Ha jaiarHocTuka Ha H. pylori Gyna BKJIIOUEHA J10 MepeTiky
00CTeXeHb IIPpY XPOHIYHIN iMyHHIM TPOMOOLIUTOIEHIY-
Hill mypmypi, OHOBJIEHI peKOMeHallil BUKIIOYAIOTh TeC-
TyBaHHS Ha XeJIiKoOaKTepio3 y JaHUX XBopux. BuHsaTKOM
€ TIPOBEACHHSI XBOpili OMTHUHI €HIOCKOIIIYHOIO JOCIi-
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mkeHHs BepxHix Bigaini LHIKT mis BUKIIOUEHHS LLTyH-
KOBO-KHUIIIKOBOI KpoBoTeui. TiIbKM TOMiI MOXKe pO3IJIsi-
naTuCh aiarHoctuka H. pylori Ta JiKyBaHHSI, SIKIIO TECT
MO3UTUBHUM.

3 MOMEHTY ITONepeaHbOI pelakilii KOHCEHCYCY eKC-
nepramMy BiAMiueHUI ¢akT, 1O y AUTIYIA TOMyJsIii
noOpe CrUlaHOBaHI JOCHTIIKEHHS BIUIMBY e€pajuKallil
H. pylori Ha niepebir XpoHiYHOI iMyHHOI TPOMOOILIMTO-
MEHIYHOI IIypIlypH € JOCUTH OOMEXKEHUMHU. Y HOPOCIUX
MHalieHTiB, HaBOakKu, came KoHceHcyc Maactpuxt VI (1mo-
JnoxeHHs 13) pekomeHaye epagukaiito H. pylori nias na-
uientis 3 ITII.

Pexkomenpania 8. [litaM, y gKux € poaudi mepiumo-
ro CTYIIEHS CIIOPiTHEHOCTi 3 paKoM IITYHKA B aHaMHe31,
PEeKOMEHI0BaHUI HeiHBa3uBHUI TecT Ha H. pylori (3rona
80 %, piBeHb IOKA3iB BiJl HU3bKOTO 10 IIOMiPHOTO).

[TopiBHSIHO 3 TTOTIepeHIM KOHCEHCYCOM, /i€ BiICYTHi
pekoMeHaalii 1as1 00CTeXXeHHS IiTeil, y CiM’sIX SIKUX €
poauyi 3 pakoMm IIIyHKa, TectyBaHHsS Ha H. pylori ipo-
BOJIUTHCS a00 3a noromoroio 13C-ypeasHOro 1MxXajabHOTO
tecty (13C-V/IT), abo TecTy Ha BU3HAUYCHHS aHTUTCHY
H. pylori B xani (3 BUKOPUCTAHHSM KiJIbKICHOTO IBOCTY-
TMEeHEeBOTO0 MOHOKJIOHAJIbLHOTO TECTY).

Ha xanp, nocTynHicTh IJis mallieHTiB B YKpaiHi 3a3Ha-
YEHUX HEiHBa3UBHUX TECTiB TOCUTh OOMEXEHa.

Indexuis H. pylori € onHi€l0 i3 OCHOBHUX NPUYUH
PO3BUTKY paKy LIJIyHKa B ychoMy cBiTi [15, 16]. He3Baxa-
FOUM Ha TEHACHILiI0 10 3HUXKEHHS noiupeHocTi H. pylori
Y BCbOMY CBITi, BC€ XX BIUIMB JaHOTO MiKpOOpraHi3My Ha
PO3BUTOK OHKOJIOTIYHOTO TPOLIECY 3aJUIIAETHCS TOCUTH
cyrreBuM: 3a 2020 pik 3apeectpoBaro 1 000 000 HoBux
BuUNankiB y BcboMy cBiti Ta 800 000 cmepteii [15]. Ha cbo-
TONHI TIpeNCTaByieHi pe3yJbTaTu JOCHiIXKEHHS, SIKE BU-
BUaIo eeKT epaauKallii IIOJ0 3aXBOPIOBAHOCTI Ha pak
IIUIyHKa B 0Ci0 i3 CiMEeliHOIO0 iCTOpi€I0 OHKOJOTII, Ae I0-
Ka3aHo, 1110 epanukailis H. pylori moxe OyTu 1oB’s13aHa 3i
3HUXXEHHSAM PU3MKY paKy LITYHKA y 3J0POBUX OE3CUMII-
TOMHUX AOPOCJUX SIMOHIIIB i MOTpiOHEe OiNbll TpuBaje
CIIOCTEePEXKEHHS 3a TAKMMM KOropTaMM MamieHTiB [17].

Pekomenmanist 9. He pekoMeHayeThCsl TIPOBEACHHS
CcKpMHiHTY Ha H. pyloriy niteii, siki HajexaTb 0 pacoBUX/
eTHIYHMX TPYII MiABUIIIEHOTO PU3MKY paKy LIJIYHKA i Ipo-
xuBaloTh y [liBHiuHIKN Amepuni/€spori (3roma 100 %,
piBeHb J0Ka3iB HU3bKUIA).

[aHa peKoMeH/allisl € HOBOIO i, He3BaXkalouu Ha Baro-
Mi IOKa3¥ TOTO, 10 3HUIIeHHs H. pylori 3HNXKY€E pO3BU-
TOK paKy HUTYHKA Y rpyrax BUCOKOTO PU3UKY, Ha CbOTOJIHI
BiZICYTHI peKOMeHallii, sIKi IIPONOHYIOTh MOITYJISIIIMHII
CKpUHIHT Ha H. pylori y 6€3cCMMOTOMHMX OOPOCIUX ab0
niteit. ICHYIOTb SIMOHCBKI peKOMeHIallil MpoTU CTpaTerii
«TECTYBaHHS Ta JiKyBaHHs» iHbekii H. pylori ik 3axuc-
Ty Bifl PO3BUTKY paKky ILJyHKa y 0€3CUMITOMHUX JIiTEi.
OnHaK BOHM PEKOMEHIYIOTb PO3TJSIHYTU MUTaHHS MPO
epamMKaliifHy Tepaliio I HiTel, sKi MaloTh CiMEiHy
icTopito paky ix poauyiB repiioro abo APyroro CTyreHs
[18, 19].

B ocranHix MaacTpuUXTChKMX peKOMEHIAIIisSIX CTBEp-
IDKYETBCS, 1O epamukaiis H. pylori mae maHc mpodi-
JIAKTYKM paKy LIJIyHKa He3aJeXHO Bil BiKy i € HalOiIbIIn
e(eKTUBHOIO JO MOMEHTY PO3BUTKY TSIKKOTO XPOHIYHOTO

atpocdiuHoro ractpury. [1pornoHyeTbcs, 1110 MOMYISLiiHI
MporpaMu «Te€CTYBaHHS Ta JiKyBaHHs» H. pylori TOBUHHI
OyTH BKJIIOUYEHI 10 TPiOPUTETIB OXOPOHU 30POB’SI B PeTi-
OHax i3 cepeHbOIO Ta BUCOKOIO YACTOTOIO paky ILTyHKa
[20]. Xoua 11e 31a€ThCSI PO3YMHMM i HE BUKJIMKAE CcyTiepe-
4oK, MaacTpuXTChbKi peKOMeH/1allil He pO3TsiaaloTh Ha-
CJIiIKU, 30KpeMma TepeBaru Ta IIKOMY, 3alpOBaIXKEHHS
HaIiOHAJbHUX CTpaTeTiii CKPUHIHTY IJIs MPOQiTaKTUKHA
paKky Mpu HU3bKil MOIUPEHOCTI Cepejl HaceJIeHHS.

Kpim Toro, ckpuninr Ha H. pylori nist 3amo0iraHHs
paxy IIUIyHKa He BiamoBigzae BumoraM BcecBiTHBOI opra-
Hi3allii OXOpOHU 310POB’s, a came IHCTpyKIlii 3 opraHiza-
1i1 CKpUHiHroBUX mporpam [21]. 3 oryisiay Ha BilCyTHiCTh
TECTY 3 BHMCOKOIO MPOTHOCTUYHOIO 3HAYMMICTIO pealii-
3allisi CKPUHIHTOBOI cTpaTerii I NpodilaKTUKK paKy
LITyHKa cepen aiteid y €Bporni uu [TiBHiuHIT AMepulli He
€ TapaHTOBAHOIO, TOMY HEe PEKOMEHAYEThCSl HEiHBa3UB-
HUI cKpuHiHT Ha H. pylori B niteii, 10 HajlexaTh 10 Je-
MorpadiuHuX rpyI, siKi iMMirpyBaiu 3 KpaiH 3 BUCOKOIO
3aXBOPIOBAHICTIO Ha paK IIIyHKa [3].

Pekomenmamis 10a. PexoMeHIyeTbcs miarHOCTH-
ka H. pylori-indexiii Ha oCHOBI OioIICii IIJTyHKa 3 BU-
KOPUCTAaHHSIM TaKMX TecTiB: 1) KyabTypaabHuUX abo 2)
KYJbTYpaIbHUX i MOJEKYJISIPHUX TECTiB Ta 3) ricroma-
TOJIOTIYHOIO JOCJiIXKEHHS, IKE OLIHIOITbCS 3TiAHO 3
Cigneiicbkoio cuctemolo (3roma 90 %, piBeHb HOKa3iB
BUCOKMIA).

Pekomenpaniga 10b. g miarHocTuky  iHeEKIil
H. pylori pekoMeHIyeTbcsl MPOBEIEHHSI LIOHAWMEHIIe
mecTu Oiorciit nutyHKa (TpY 3 Tijla i TpY 3 aHTPAJIbLHOTO
Billiy) Mia 4yac €HIOCKOIIYHOTO MOCHiIKeHHS (3roaa
100 %, piBeHb TOKA3iB TOMipHUIA).

V maHuxX peKOMEHAAlisgX OeIno 3MiHeHi MiZXOau IO
OLIIHKM TiCTOMNATOJIOTIYHOI KapTUHM, NpU SIKili HeoO-
XiTHUM € 3acTocyBaHHSI oHOBJIeHOI CimHelChKOl cucTe-
MU i peKOMEHI0BaHO JIBi 0iOICii 3 aHTpaJbHOrO BimaiTy
(omHa 3 3aAHBOI i OJHA 3 TTepeIHbOI CTIHKM) i ABi Oiomcii
3 tija. [1py ubomy y Marepiajlax KOHCEHCYCY 3a3Ha4eHO,
110 NMepBUHHUI fiarHo3 iHdeK1il H. pylori cTaBUTbCS Ha
OCHOBi MpUHAMHI 1ecTu OioIciii NUTyHKA, MPU SIKUX
OLIIHIOETHCS TiCTOJIOTiYHA KapTUHA, BUMIJICHHS KYJIbTYpH,
aHTUOIOTMKOTrpaMa, TAKOX MOJIEKYJISIPHI TECTU Ta IIBU/I-
KMl ypea3Huii tect [3].

HacranoBu ESPGHAN/NASPGHAN minkpecnto-
I0Th BaXJIMBICTb €HIOCKOIIil B TOYATKOBIiil MiarHOCTU-
i indekuii H. pylori y nmiteii. Kpim Toro, miarHocTuka
iHgexuii H. pylori BKI0Ya€ MO3UTUBHY KYJILTYpy abo
H. Pylori-racTpuT IIpM TiCTONATOJIOrII MpUHANAMHI 3 OfI-
HUM iHIIUM MO3UTUBHUM TECTOM Ha OCHOBI Oioricii, Ta-
KWAM $SIK IIBUIKWIN YpeasHUid TECT, MOJIEKYJISIPHUMHU aHa-
JIi3aMM, SIKIIIO BOHUW JOCTYITHI, BKJIIOYAIOUH ITOJTiMepasHy
naniroroBy peakitito (ITJIP) ab6o dayopecuieHTHY TiOpu-
IMU3alil0 MEeNTUAHUX HYKJIEIHOBUX KUCIOT in situ [6].
Kynbrusosani mwramu H. pylori MoxHa BUKOPUCTOBYBATH
IUJISE TIPOBE/ICHHST TECTiB HAa YYTJIUBICTh 10 aHTUOIOTUKIB,
pe3ysbTaTh SIKMX € OCHOBOIO BMOOpY epaauKalliiiHOl Te-
pamii. Kpim Toro, BusHaueHHSI MEPBUHHOI iHMEKIIil He
MOBMHHO 0a3yBaTHCSl BUKJIIOUHO Ha HEIHBa3MBHUX TeC-
Tax (HaIpUKJaa, CEYOBMHOIOMIOHMI IMXaJIbHUKM TECT
(YAT), tect Ha antureH H. pylori B Xaji, CepoOIOriYHUI
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TecT). 30kpeMa, BimoMo, mo 13C-YT Mmoxe matu xub-
HO TTO3UTUBHI pe3yabTaTh y AiTeil MoJIoaiIe 6 pOKiB yepe3
MEHILIUI 00’ €M PO3IOIiY Ta pi3HY IIBUAKICTb BUTIICHHS
Byriekuciaoro rasy [14, 22, 23]. Lli aiarHocTuuyHi Kpu-
Tepii iHdekuii H. pylori y niTeii € BiTHOCHO CyBOPUMM i
CTIPSIMOBAaHMMMU Ha Te, 11100 YHUKHYTH TinepaiarHOCTUKKN
XeJiKOOaKTepio3y, MOKPaLIyIoYl TOUYHICTh HiaTHOCTUKMU.
Kpim TOTO, CepoJoTiuHi TeCTU He PEeKOMEHIYIOThCS ISl
niarHocTuky iHdekuii H. pylori (1K njsi mepBUHHOI aia-
THOCTUKM, TaK i IS IMiATBepIKeHHS epaaukaiii H. pylori
y miteii) [6, 24].

Pexkomenmania 11. IHBa3uBHI MeTOAM AiarHOCTHKH
H. pylori abo HeiHBa3MBHI TECTHU ISl MiATBEPAXEHHS epa-
JMKallii peKOMEHI0BAHO MPOBOAUTH Yepes3 2 TUXKHI Ticst
BinMiHM iHTiGiTOpiB TpoTOHHOI omnu (IT1IT) i yepes 4
TUXKHI TiCas BiIMiHU NPUAOMY aHTUMOIOTHUKIB i COJieii Bi-
cmyty (3roma 100 %, piBeHb TOKa3iB MOMipHUIA).

Lli mpakTUyHi peKoMeHmallil 3aJuIIalThCs 3Ae0iTb-
1IOTO HE3MiHHUMU TOPIBHSHO 3 MOTEPEeIHIMU HaCTaHO-
Bamu. Ciin mam’siTaTu, 1110 aHTUOIOTUKM Ta COJIi BiCMyTY
MOXYTh IIPUTHIYYBaTU PicT OaKTepiil, 110 MOXKE IIPU3BO-
IUTA N0 TIOMWIKOBO HETaTMBHUX pe3yJbTaTiB. Takoxk
eKCITepTH 3aTleBHSIOTh, 1110 aHTAIIUAN He BIJIMBAIOTh Ha
JOCTOBIpHICTh HEiHBa3MBHUX TECTiB Ta SIKIIO KUCIOTO-
CYIIPECHUBHY Tepallilo He MOXHa BiIMiHUTU MPOTSTOM 2
TUKHIB 4yepe3 peluauB CUMIITOMIB, TO MepeXil Ha aHTa-
roHictu H2-peuenTopiB 3 BinMmiHOW0O Tpemnapary 3a 2 aHi
0 TECTyBaHHSI MOXE IOKpallUTU YYTJIUBICTH HiarHOC-
TUYHOTO TECTY.

Pekomennamis 12. PekoMeHIyEThCsS BU3HAYATH UyT-
JIUBICTh IO aHTUMIKPOOHMX TIpErapariB KyJbTypaTbHUM
MeTonoM JUisl iHGikyounx mramiB H. pylori 3a ctannapTu-
30BaHOI0 METOAMKOIO Ta/a0b0 3a nonomoroo [TJIP y pexu-
Mi peaJIbHOTO Yacy Ha Pe3UCTEHTHICTh 10 KIapUTPOMIlIU-
Hy (CLA) i BUKOpHUCTOBYBaTH BiAMOBigHE epaguKalliiiHe
nikyBaHHs (3roga 80 %, piBeHb 10Ka3iB BUCOKUIA).

[aHa pekoMeHaallis Aello 3MiHeHa, CyJacHi AaHi M-
TBEPKYIOTh BUKOPUCTAHHSI MOJIEKYJSIDHUX TECTiB 0e3-
MOCEePEeNHbO I BUSBIEHHS MapKepiB Pe3UCTEHTHOCTI
3 OiomciiiHoro wmarepiany. JochimkKeHHS OeTali3yloTh
BUSIBJICHHSI MapKepiB CTIMKOCTI OO0 KJIApUTPOMILIMHY 3a
nortiomoroto ITJIP y peansHomy vaci y H. pylori 3 JHK,
BUJAIEHOI 3 GioTICii UTyHKA 3 MiATBEPIKEHHSIM IUISIXOM
CeKBEHYBaHHS a00 TecTyBaHHs in vitro [25, 26]. Ha xab,
Yy PYTMHHIN KIIiHIYHIN MpaKTHUII TECTH Ha YYTJIMBIiCTb
(MoJleKysIpHi a00 KyJbTypajbHi) IIMPOKO HE MOCTYITHI
Ta IOPOrOBaPTICHI.

Pekomennania 13. He pekoMeHIyeTbCsl BUKOPUCTAH-
HS1 aHali3y Kajy IJIs MOJIEKYJISIPHUX TECTiB ad0 MOCiBY Ha
H. pylori nnst BusiBiieHHs iHdeK1lii a00 BU3HAYCHHSI Yy T~
BocTi 10 riperapaTty (3roma 100 %, piBeHb T0Ka3iB HU3BKMIA).

[Ilo cTocyeTbCss HOBUX TiAXOAiB, TO EKCIIEPTH
ESPGHAN/NASPGHAN BBaxawThb, 1110 HEOOXiTHO BU-
KOPHCTOBYBATU OINTUMAaJbHi METOAM Ta 3aCOO0M KOHTPO-
JIIO TIPY BUKOHAHHI MOJIEKYJISIPHUX aHaJli3iB 3pa3KiB KaJy,
1100 3MEHILIWTHU BIIUB iHTiOITOPiB HA METOIM aMILTi(iKa-
mii. Kpim Toro, Kan mist KyJsTypu Ma€ HIXKIY Yy TJIUBICTD,
HiX BUSIBIEHHST aHTUTEHY.

Pexomenpania 14. [ng minTBepIkeHHs epamuKariii
PEKOMEHIYETbCS BUKOPUCTAHHSI OJHOTO 3 TaKUX TECTiB:

(a) 13C-ceuyoBMHHMI OuXxaiabHUi TecT; (0) ABOETATHUIA
MOHOKJIOHAJIbHUI aHaii3 Ha antureH H. pylori y xami
(zroma 100 %, piBeHb JOKa3iB BUCOKUIA).

KoHceHcycHa pajna BigMivae, 1110 MOJIeTILIEHHS CUMII-
TOMIB HE€ € TMOKAa3HWKOM YCHIIIHOTO JiKyBaHHSI, TOMY
laHa peKoMeHMallis He 3MiHWJIach, i BCIM IiTSIM, SKUM
Mpu3Havyagach epanukaliiiHa Teparisi, TOBUHHA MPOBO-
IUTHCH OIliHKA e(peKTUBHOCTI Tepallili HagifHUMU TecTa-
M, a came 13C-YT ta/ab0 MOHOKJIOHATTbHUIA aHATi3 Ha
antureH H. pyloriy Kaii, 1110 € HalOiIbII HATIMHUMU TeC-
TaMM, SIKi CJIil BUKOPUCTOBYBATH IUISI OLIHKM e€paauKaliii
H. pylori. Y Bunanky yckjagHeHOro nepediry Bupa3koBoi
XBOpOOM PEKOMEHJI0BAaHO MPOBEACHHS iHBa3UBHOIO TEC-
TyBaHHs. BogHouac motpioHo nam’aratu, mo 13C-YIAT
MOX€ 1aBaTh XMOHO MO3UTHUBHI PE3YJIbTaTH y AiTEH BIKOM
110 6 pokiB. JIBoeTariHUi# MOHOKJIOHAJIbHUIA aHAJTi3 Ha aH-
TUTEH Yy KaJli Ma€ Kpallli pe3yJabTaTh, HixXX MOJiKJIOHATb-
HUiIl KaJ-aHTUTEeH-TeCT ab0 OMHOETAITHWII iMyHOXpOMa-
TorpadiuHuil aHai3 Kany wis BusiBineHus: H. pylori, skuit
IIOCUTHh 9aCTO BUKOPHUCTOBYETHCS B PYTUHHIN KIiHIYHIA
MpakTulli. AJle 3araJioM He OaXkaHO BUKOPMCTOBYBAaTU
eKCIIpec-aHali3u Kaly 4epe3 HIDKUY e(PeKTUBHICTh, HixX
J1abopaTOpPHi TeCTU.

Pekomenpanis 15. He pekoMeHIyeThCSl BUKOPUCTAH-
HsI TeCTiB Ha OCHOBi aHTUTi no H. pylori y cuposariii,
LITBHIN KPOBI, CJIMHI Ta cedi Ta B KJIIHIYHMX YMOBaXx (3ro-
na 100 %, piBeHb 10Ka3iB BiJ MOMipHOTO A0 HU3bKOTO).

[ToTOYHI cuCTeMaTUUYHi OTJISIAM JTiTepaTypHUX JIXKEpel
MITBEPIKYIOTh, SIK i TTONepenHi peKoMeHaallii, oomexe-
HY POJib cepoJiorii B KiiHiuHuX ymoBax [27, 28]. CepoJio-
TYHAM JOCIHIIKEHHSIM Opaky€e 3MaTHOCTI MiarHOCTYBaTU
aKTUBHY iH(EKIIiI0, OCKIJIBKM aHTUTilA 30epiraloTbCs 3
yacoM. TecTu MOXYTb 3aqUIIATUCS TTO3UTUBHUMU MicCs-
LSIMM TIiCJIS BiAMMOBIAHOI Tepallii Ta 3HUILEHHS MiKpOop-
raHi3MiB.

Pekomenpanis 16. He pekoMeHAYIOTHCS MOJIEKYJISIP-
Hi Tectu Ha H. pylori B cupoBaTLi, LiJIbHIN KpOBi, ceui,
CIIMHi, 3yOHUX OJsIIIKaX i MapoJOHTaJbHUX KUILEHSIX
y KiaiHiyHux ymoBax (3roma 100 %, piBeHb A0Ka3iB Bif
HU3BKOTO 0 CEPEIHBOTO).

OHoBJIeHa peKOMeHAallisl TMiATBePIXYE HecTauy J10-
Ka3iB 1100 PoJIi POTOBOI MOPOXHUHU SIK pe3epByapy
H. pylori. Takum 4YMHOM, MOJIEKYJISIDHI TECTU Ha HasiB-
Hictb H. pylori B 3yOHUX BiIKJIaAeHHSIX, MApOAOHTAIb-
HUX KMIIEHsIX 200 CJIMHI He peKOMEHIYIOThCS JIJIsI BUSIB-
neHHs H. pylori Ta st oiHKY e(PeKTUBHOCTI JTiKyBaHHS
[29, 30].

Pekomenpanig 17. Ouinka aHTHXeTiKOOAKTEPHOI Te-
partii MpoBOAUTHCS Yepe3 6—8 THXKHIB Mic/s 3aBepIIeHHS
teparii (3roga 100 %, piBeHb MOKa3iB MTOMipHUIA).

Paga ekcriepTiB Aelio 3MiHMIA IMiAXOOM N0 OLIHKU
edeKTUBHOCTI Tepamii i B JaHOMY KOHCEHCYCi peKOMEH-
JIy€ TIPOBEJECHHS HEiHBa3MBHUX TECTIB uepe3 6—8 TUXKHIB
Ha BiIMiHY BiI ITOoIlepenHixX peKOMeHaallill, e pe3ybTa-
TU PEKOMEHJyBajoCs OLiHIOBaTU uepe3 4 TUXHi. A 10-
3UTUBHUI HEiHBAa3UBHUU TecT Ha BusiBJIeHHS H. pylori,
SKMiA OyB IPOBEACHUN ITi3HiIlIEe, HiXK PeKOMEHIOBaHUI
TepMiH (6—8 TUXKHIB) MMic/Isl epagrKaLiiiHOro JIiKyBaHHSI,
Ma€ OiIbIIMK IaHC OYTU CIIPUIMHEHUM IMOBTOPHUM 3a-
paXkeHHSIM, a He Hee(EKTUBHICTIO JTiKyBaHHSI.
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Pexkomenpanis 18a. PekoMeHay€eThCsI BUKOPUCTAHHS
TECTYy Ha YyTJIMBICTh 10 aHTUMIKpOOHUX MperapaTiB (Kja-
PUTPOMILIMH) NJIs1 TTOKpallleHHs e(heKTUBHOCTI epaanKa-
wiitHoi Teparrii (3roma 100 %, piBeHb JOKa3iB TOMipHUIA).

Pexkomenpania 18b. He pexkomeHnmyeTbcss BUKOpUC-
TaHHSI KJIApUTPOMILIMHY 0e3 BU3HAYEHHS YYTJIMBOCTI 110
Hboro (3roga 100 %, piBeHb 10Ka3iB TOMipHUIA).

HanHuii 610K peKOMeHalliii € OHOBJIEHUM, i y MaTe-
piajjax KOHCEHCYCY 3a3HaueHO, IO TPU BCTAaHOBJEHHI
PE3UCTEHTHOCTI JI0 KJIapUTPOMILIMHY MOTO He peKOMEH-
JOBAaHO BUKOPMCTOBYBAaTH B CKJIali aHTHXEJIiKOoOaKTep-
Hoi Tepamii. HaBmaku, skio mram H. pylori 4yTinuBuii
0 KJIapUTPOMIIIMHY (BU3HAUE€HHS KyJIbTypaJbHUM abo
metonoM I1JIP), To iioro MoxHa BUKOPUCTOBYBATHU B iH-
NUBiAyadbHIN MOTpiiiHiN Tepamnii. EdekTuBHICTh Tepamil
nepuoi JiHii MOBMHHA OLIHIOBATUCH y HalliOHAJIbHUX/
perioHajJbHUX LICHTpaXx.

Pexkomenpania 19. He pexoMeHIyeTbCS BHUKOPHC-
TaHHS TECTY Ha YYTJIMBICTb O METPOHiNa30Jy, aaxe Le
He TIOKpalllye pe3yJibTaTh epaauKaliitHoi Teparii (3roga
100 %, piBeHb TOKaA3iB HU3bKUIA).

Bimomo, 1110 B yMOBax chOroeHHS He iCHY€E HaoilfHOTO
MOJIEKYJISIPHOTO TialrHOCTUYHOTO METOMY ISl BUSHAYCH-
Hs YyTJIMBOCTI 10 MeTpoHiga3ony. EkcnepTHa rpyma oHo-
BUJIA ITiIXOAM 10 MPU3HAYEHHSI METPOHiIa30J1y, a caMe Ha
IIBUIKICTh epaauKallii BIUIMBA€ TPUBAJIICTb Tepallii Me-
TpOHina3oaoM (MiHiMyM 14 nHIB) i 30ibIIEHHS 103yBaH-
Hs (mo 30 mr/kr Ta 1o 1500 Mr Ha 100y) (Tab. 1).

Pekomenpanis 20. PekoMmeHAyeThCS MOTpiiiHA Tepa-
I1isl Ha OCHOBI BM3HAY€HHSI YYTJIMBOCTI A0 aHTUOAKTepi-
aJIbHUX TIpeTnapaTiB 3 BUKOpUCTaHHIM BUcOKuX n103 IT111,
BUCOKMX JI03 aMOKCULIMJIIHY Ta TpUBAJICTIO 14 AHIB, 11100
MaKCHMi3yBaTH IIBUAKICTh epaaukaiiii) (3roma 100 %, pi-
BEHb J10Ka3iB HU3bKMIT) (TabI. 1).

Cepen HOBMX ITIXOMIB XOTiJIOCS O BiAMITUTH KOH-
LIETILI0 PO HEOOXiAHICTh OibII MOTYXHOI aHTUCEKpPE-
TOPHOI Tepalii IJIsd MiABUINECHHS PiBHS epaguKallii, sKa
IMATBEepIKYETHCS pe3ynbraraMu MeTaaHaizy McNicholl
Ta iH., 110 BKIo4aB 35 gociimxkenp (5998 nmauientin) [31].
TakuMm 4yMHOM, MOXHA MNPUIYCTUTHU, 110 HAKMOLIBII IIPO-
CTUM ISl KJIiHiIMCTa i OMHOYACHO HAaOiIbII HAayKOBO
OOIpYHTOBAHUM 3acO00M TMiABUIIEHHS e(EeKTUBHOCTI
MOTpiifHOI Teparii Ha CbOroJHi € MoaudiKallis JIiKyBaH-
Hs1 3 BUKOpUCTaHHIM BUcokux 003 IT1I1 Ta anTubGakTepi-
aJIbHUX TIpenapariB, sika COpUsIE MiABUIEHHIO CTIHKOCTI
KJIapUTPOMILIMHY Ta aMOKCHULIWJIIHY MpPU CIA0KOKUCIUX
3HaueHHsx pH y nutyHky. Ha >kanb, Ha cboronHi BifcyT-
Hi HAyKOBi JOCJIKEHHS B TIeAiaTPUYHIN MOyl aKi
0 MOpiBHIOBAJIM Pi3HI PeXKMMM HO3yBaHHS, TOMY B Oa-
HOMY TOJIOXKEHHI TTOTPiOHO MOKIaaTUCs Ha Pe3yJibraTh
3 3aJly4eHHSIM JOPOCIMUX Ialli€HTIB, sSIKi MpeacTaBiIeHi B
Maactpuxtcbkomy koHceHcyci VI. Illo crocyeTbes tpu-
BaJIOCTi JIIKyBaHHSI 3 YpaxyBaHHSIM 3BiTy Mpo aHaji3 Aa-
Hux 21 000 mamieHTiB, BKIIOYEHUX N0 €BPOIEiICHKOro
peectpy H. pylori (Hp-EuReg), T0 14-1eHHa TpuBalicTh
nepesuinye 7- i 10-meHny [32]. JdoTpumaHHs Tepartii

Ta6nuus 1. lNMpenapartu, ski 3aCTOCOBYIOTbCS A1 epagukayiiHoi Tepanii

Mpenapatu Bara nauieHTa, Kr PaHoK, Mr 06ip, mr Beuip, mr

15-24 60 60 60

KonoigHui cy6caniymnar Bi- 25-34 120 60 60
cmyTy! 35-49 120 120 120
> 50 180 120 120

15-24 20 - 20

. . 25-34 30 - 30

2

IHriGiTOpW NPOTOHHOI NomnK 35_49 40 B 20

> 50 40 - 40

15-24 500 500 500

AMOKCULMAIH 25-34 750 750 750
35-49 1000 1000 1000
> 50 1000 1000 1000

15-24 250 - 250

MeTpoHigazon eosae =00 - 50
poRIA 35-49 500 - 500

> 50 750 - 750

15-24 250 - 250

. 25-34 500 - 250
KnaputpomiunH 35_49 500 B 500
> 50 500 - 500

TeTpaunkniH > 8 pokiB — 25—50 Mr/kr/go6y (Makcumym 3 r/goby) KoXxHi 6 roamH

Mpumitkn: ' — go3yBaHHs BicMyTy cybcaniumnaty ctaHoButb Ana < 10 pokis 262 mr Ha 4 npuriomu Ha [oO0Y;
ansa > 10 pokie — 524 mr Ha 4 npwiiomu Ha 4O0Y; 2 — 403U IHriGITOPIB MPOTOHHOT MOMIMY HE € eKBIBaJIeHTHUMMU.
E3omenpa30s1 MeHLU CXxu/ibHWUiA A0 Aerpaaauii uBugkumy metabonizaropamu 3 BigrnosBigHUMy rnosiimopgiama-
MU LUNTOXPOMY, TOMY HOMY MOXXHa HagaBaTu repesary, SIKLO BiH 4OCTYINHUNA.
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Ma€ BUpilllaJibHe 3HAUYE€HHs IS ONTUMIi3allii epaguKaliii
Ta 3HVDKEHHSI pU3UKY iHAYKIII pe3UCTEHTHOCTI 10 aHTU-
6iotukiB [33, 34]. Tomy 3HaUMMMM 3aBIAHHSIM JiKaps €
MOSICHEHHSI PO BaXKJIMBICTh JOTPUMAHHS MPOTOKOJY Ji-
KyBaHHS JIJIs1 YCITIIIHOI epaguKallii.

Pexomenpania 21. PexoMmeHmyeThes MmoTpiiiHa Tepa-
Misl MiJ KOHTpoJIeM BU3HAUYEHHS YyTJIMBOCTI 1O aHTUMI-
KpPOOHMX TpenapaTiB 3aMiCThb IOCJIiJOBHOI MOTPiiHOI Te-
parii (3roma 100 %, piBeHb TOKa3iB HU3bKUIA).

IIpu oOroBOpeHHi JAHOTO TMOJIOKEHHSI MOXEMO 3a-
3HAYWUTHU, 110 IIOCIiMOBHA IOTpiliHA Tepallisl CYIpOBO-
JKYETHCS TABUILEHUM PU3UKOM iHAYKIIiI aHTUOIOTUKO-
PE3UCTEHTHOCTi, IMOPYILIEHHSIM MiKpoOioTH, HasSBHICTIO
HeOaXaHUX SIBUILL T 3HUXKEHHSIM KOMIUIAEHCY.

JocnimkeHHs, MpoBeaeHe B MeAiaTpUYHIl ITOmyJs-
1ii, TPOIEMOHCTPYBaJI0, 1O MOC/iA0OBHA Teparis majna
HUXYMM piBeHb epaauKallii y iHhiKOBaHMX IiTel, HixX
MOTpiifHa Teparisi I YYTJIUBUX 10 KJIApUTPOMILIMHY
wramiB (90 % niporu 100 %) [35]. IIpoTe B TaliBaHCHKOMY
TMOCJiIKEeHHI y niTeil 14-neHHa rmociigoBHa Teparis (oMe-
mpa3oja i aMOKCAlWJIiH IIPOTSITOM 5 OHIB, IMOTIM 5 IHIB
JIIKyBaHHSI OMENpPa30JioM, KJIapUTPOMIIIMHOM Ta METPO-
HigazonaoM) OyJia e(heKTUBHIIIIO0, HiXXK 7-A¢HHA MOTpiiiHa
teparist (97 % npotu 80 % epanukaitii. CTiiiKicTh 10 KJ1a-
PUTPOMILIMHY OyJia 00epHEHO MPOMOPLIAHOIO 10 YCITiXY
epagukauii (OR =0,017, p <0,001) [36]. [Tigkpeciowoun
BaXJIMBICTh MiIXOQY 1O aHTUMIKPOOHOI YyTJIMBOCTI IJIs
BUOOPY Teparii, YKoy Ta iH. TOpiBHSUIM YOTUPHU 14-eHHi
CXEeMU epaJuKaliiiHo1 Tepamii y AiTeil — cTaHaapTHY Io-
TpiiiHY Teparito, MOCIiIOBHY Teparlilo, KBalpoTepariito Ha
OCHOBI BiCMYTY, 1110 MiCTUTh aMOKCHUIIWJIiH, a TAKOX CY-
nyTHIO Teparriio [37]. KBamporeparlrisi Ha OCHOBI BicMyTy
OyJia Kpallloro, HiXX MOTpilfHa Tepalris, Xxoda ITOCIiToBHA
Tepalrisl Ta CyIyTHS Tepallis 3a e(EeKTUBHICTIO He mepe-
BEpPILIYyBaJIM MOTPiliHy Teparito. OaHaK MOoTpiiiHa Tepartis,
po3po0bJieHa 3 ypaxyBaHHSM CIPUMHSTAMBOCTI OO Kja-
PUTPOMILIMHY, OyJla KpalllMM BapiaHTOM 3a paXyHOK 3HU-
JKeHHSI TTOOIYHUX e(PEeKTiB.

Pekomennanisg 22. PekoMeHIOBaHO BUKOPUCTAHHS
KBagpoTepanii Ha ocHOBi BicMyTy (BicmyT, ITIIT, AMO,
MET) sik eMniipuuHOi epagnKaliitHOi Tepartii mepioi JiHii
3a BiICYTHOCTi BU3HAYEHHSI YYTJIMUBOCTI 10 aHTUMIKpOO-
HuX npenapartis (3roga 100 %, piBeHb 10Ka3iB HU3BKUI).

Excnepru ESPGHAN/NASPGHAN 3Mminunu nigxoau
IO EMIIipUYHOI epaanKalliitHoi Teparii repioi JiHii. Tomy
B PEKOMEHIALlisIX KOHCEHCYCY B SIKOCTi eMITipUYHOI Tepartii
peKxoMeHIoBaHa KoMOiHalisl mpemnapatiB Bicmyty 3 1ITI1,
aMOKCHUIIMJIIHOM Ta METpOHiga3ogoM. JlaHa cxema Mae€ Io-
NiOHi 1MoOiuHi eeKTU MOPIiBHIHO 3 MOTPIHOIO TepaIli€lo.
TpuBasicTh JIiKyBaHHSI TOBUHHA cTaHOBUTH 10—14 qHIB.

V nmeniaTpuuHili mpaKTUIi HEAOCTaTHBO MOCIiIKEHb
1100 MPOTOKOJIB epaavKallii Ha oCHOBi BicmyTy. Epa-
JUKALisg IJ1 CXEM, 1110 MIiCTSATh BicMyT, cTaHOBUJIA 82 %
i 86 %. JomaBaHHSIM NpPOOIOTHKIB JO CXeM epamuKalil
OyJ10 3aTTPOMTOHOBAHO TTOKPAIIUTH TPUXUIIBHICTD i 3MEH-
T Mo6iuHi edpexTn. OcTaHHI IemiaTpUYHI peKOMeH-
Janii omyOdiKyBajaM OBa MeTaaHaTi3M 3 BUKOPUCTAHHS
npoOioTukKiB mia vac jikyBaHHs [38, 39]. OgHak uepe3
HEOTHOPIMHICTh MPOOIOTHKIB (BBEAESHHS Ta Pi3Hi PEXKUMU
NI03YBaHHS) AOCUTb BaXKO JJIS iTe HagaTh KOHKpET-

Hi pekoMeHallii 1oao npobioTukoTreparii. Ax Bizomo,
Ha ebeKTUBHICTh epanukailii H. pylori BIaUBalOTh pi3Hi
daxkTopu, 30KpemMa KOMIUIAEHC TalliEHTa, KMCIOTHICTh
LIJTYHKA, KOHTaMiHallisl CJIM30BO1 OOOJOHKHU XeJliKoOaK-
TepisiMM, XapaKTepucTuKa mmrtamiB H. pylori, pe3ucTeHT-
HiCTb 10 aHTUOiI0TUKIB. Be3yMOBHO, HaIIO1JIbIII BaXKTMBUM
(akTopom € pesucteHTHICTb H. pylori 10 aHTUOIOTHUKIB.

Pexkomenpanig 23a. PexoMeHIy€eThCS BUKOPUCTAHHS
MMOTPilfHOI Teparii 3 KIapUTPOMIIIMHOM (SIKIIIO IITaM IyT-
JIMBUI 10 KJIAPUTPOMILIMHY) i METPOHIAA30JI0M IIPOTITOM
14 mHiB, SKIIO € MiATBEpIXEHa ajJepris Ha MEeHIilWIiH
(3roga 100 %, piBeHb 10Ka3iB HU3bKMUIA).

Pekomenpanis 23b. PekoMeHay€eThCS BUKOPUCTAHHS
BICMYT-TIOTPiifHOI Teparii 3 TeTpaUUKIiHOM Yy TiUTITKIiB,
SKIIO LITaM PE3UCTEHTHUN [0 KJIAPUTPOMILUMHY 1 M-
TBEPIKEHO ajeprito Ha neHinuiin (3roga 100 %, piBeHb
JIOKa3iB ayXe HU3bKUIA).

Bracninox migBuieHHST aHTUOIOTUKOPE3UCTEHTHOC-
Ti epanukauis iH(eKIii cTUKaeTbes 3 Aenani OUIbIIUMU
mpo0JyieMaMu, TOMy HeoOXigHa po3poOKa HOBUX METOMIB
JIiKyBaHHS. Y NaHOMY KOHCEHCYCi KOHKPETU30BaHO aji-
TOPUTM JIiIKyBaHHS IpPU IiATBEPIKEHHI ajeprii Ha aMOK-
culmiiH. TakoxX BKa3aHO MPOTOKOJIM epaauKallii 3 me-
peJlikoM pa3oBUX J03, YaCTOTU i TPUBAJOCTI MpUilOMY
KOHKPETHUX aHTUMiKpoOHUX IpernapaTiB (Tada. 1). Ilo-
PIBHIOIOUM Pi3Hi CXeMHU i MiAX0au 0 epaauKallii, XOTiJIo-
¢4 0 BiIMIiTUTH 30ibIIEHI JO3YBaHHS aHTUOAKTEPiaIbHUX
npenapatiB Ta II111 B oHOBJIEHMX peKOMEHIallisIX.

[Torpu XOpCTKi BUMOTM A0 MEPBUHHOIO AiarHO3Y,
MpU3HAaYeHHS Teparii, cXeM i peXXUMiB J103yBaHHS, aJiro-
puTMiB JikyBaHHs H. pylori, Bce X mOTpiOHO mamM’gTaTH,
10 TOUIUPEHICTh 1 TXKicTh H. pylori-acouiiitoBaHuUX
3aXBOPIOBAHb Yy MiTEH € HMXKYO0I0, HiXX Y TOPOCIUX. Ypa-
XOBYIOUM 1Ii BimMmiHHOCTi, y HactraHoBax ESPGHAN/
NASPGAN He peKoMeHIOBaHO 3aCTOCOBYBaTHU CTpa-
Terito «TecTyi i Jikyit» [3, 14, 40, 41]. Ilepmouepro-
BO JIiKap IOBMHEH BUSBUTU INMPUYMHU aOAOMiHAJIbHUX
CUMMTOMIB, a He TIpU3HAYaTH AiarHOCTUKY H. pylori |3,
14]. Bubip metony niarHoctuku H. pyloriy niteii, 30Kpe-
Ma y Hallliii KpaiHi, € TOBOJi CKJIaAHUM, TOMY 110 Mpe-
CTaBJICHUI IIMPOKUIA CIEKTP TECTIiB, SIKi 0a3ylOThCsl Ha
Pi3HUX TIpUHIIMTIAX, a cCaMe ypea3sHUi IUXaJbHUM TecT,
SIKUW TPOTIOHYE OiNbIIICTh MEIMYHUX 3aKIadiB, HE €
13C-ce4yOoBMHHUM AUXaJbHUM TECTOM, 110 PEKOMEH[O-
BaHWII MiXXHapOJHUMU HACTAHOBAMU Ta MPOBOAUTHCS B
00MEXKeHil KiTbKOCTi JIKyBaJbHMX YCTaHOB. AHaJIOTi4-
HO i JIBOETalmHUII MOHOKJIOHaJbHMI aHTUreH H. pylori
B KaJi, IKUI peKOMEeHIOBaHUI IJIs IiATBEPIKEHHS iH-
dexiii, He 30BCiM BiAMNOBiTa€ HAIIUM MOXJIUBOCTSIM
CbOTOJIEHHS i HE MOX€ BipOTiZIHO 30iraTucs 3 pe3yjbTa-
TaMU aHaJli3y Kajy st BusiBieHHsi H. pylori Ha OCHOBI
iMmyHoxpomarorpadiuHoro meroay. ToOTO Bce X AOCUTh
4yacTo Ha NpakTULi Jikapi giarHoctyots H. pylori 3a no-
TIOMOTOI0 HEBIAIMOBIAHUX TECTIB, 110 MPU3BOAUTD A0 Ti-
MepliarHOCTUKU Ta HEOOIPYHTOBAHOTO TMPU3HAYECHHS
epanuKaliiiHoI Teparrii.

OpnHi€ro 3 HAaOIIBII aKTyaJIbHUX IIPOOJIEM ChOIOIeH-
HSI 3QJIMIIAIOThCS MMUTaHHS aHTUOIOTUKOPE3UCTEHTHOCTI,
KOHTPOJIb 32 SIKOIO Iepeadadyae MOHITOPUHI YYTJIMBOCTI
0 aHTUOaKTepiadbHUX IperapaTiB, BIIPOBAIKEHHS SIKO-
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ro 03BOJIUTD MiABUIIUTHU €(peKTUBHICTb Teparii Ta 3MeH-
IIUTU MOOIYHI epeKTH.

OTXe, Ha CydaCHOMY €Tarli OHOBJICHI CITiJIbHi peKOMEH-
nanii ESPGHAN/NASPGHAN s nikyBaHHs1 iH(exii
Helicobacter pylori y niteii Ta miiutiTKiB MOBUHHI po3misiaa-
TUCh K JLKEPEIo BUOOPY METOAY NiarHOCTUYHOI Ta JIiKy-
BaJIbHOI TAKTUKU TIPU XeJlikoOakTepiosi y niteit. HacraHosu,
SIKi TPYHTYIOTBCSI Ha JIOKa3ax, Jal0Th ITPaAKTUKYIOUOMY JiKa-
pIo pi3Hi Bapiallii MaxomiB 10 BeAeHHs IAILIEHTIB 3 XeIiKO-
OakTep-acoliifOBaHUMU 3aXBOPIOBAHHSMU 3 YpaxyBaHHSIM
MOXJIMBOCTEM 3aKJIaiB OXOPOHU 300POB’SI Ta periOHaTbHUX
ocobnuBocTeit. TakuM 4YMHOM, IIpencTaBlieHi MiXHapom-
Hi peKoMeHaallii, sIK mpaBuIo, MOTPeOyIOTh aganTallii 1Js
OLIbII IIMPOKOIO BIPOBAIXKEHHSI B HalliOHAJIbHUX 3aKJa-
JIaX OXOPOHU 3[0POB’sl, BUCBITJEHI B HUX TMOJOXEHHS He
MOBUHHI 0OMEXYBaTH JIiKapsl, a pilieHHs PO AOCTiIKEHHS
Ta JIIKyBaHHS XeJIiKOOaKTepHoi iH(DeKii y IiTeil Mae rpyH-
TyBaTHCS Ha 3a0e3MeYeHHi KOPUCTI /15T TallieHTa.

Konduaikr iHnTepeciB. ABTOpuU 3asiBJISIIOTH TIPO BifCYT-
HiCTh KOHQJIIKTY iHTepeciB Ta BjacHOI (hiHAaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.

Buecok aBtopiB. I.M. HeciHa — KOHLEIMList JOCITi-
IDKeHHSI, aHaji3 gaHux, HamucaHHs Tekcty; T.O. Kprou-
KO — KOHIICIIisI DOCHiIKEHHsI, aHalli3 Ta pelaryBaHHs
tekcry; O.A. [Toga — Hanucanus tekcry; JI.M. Byoup —
30upaHHs it 00poOka matepiainib; O.5. Tkauenko, C.1. JIu-
TyC — OTpalllOBaHHS JiTepaTypPHUX JIKEPet.
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.M. Nesina, T.O. Kryuchko, O.A. Poda, L.M. Bubyr, O.Ya. Tkachenko, S.I. Lytus

Poltava State Medical University, Poltava, Ukraine

Helicobacter pylori in children: modern aspects of diagnosis and treatment
in the light of the latest international recommendations

Abstract. Despite the development of modern medical science,
the problem of Helicobacter pylori and Helicobacter pylori-asso-
ciated diseases has remained relevant in recent decades. Current
research is focused on studying the role of Helicobacter pylori in
the etiology and pathogenesis of various diseases and the search
for optimal schemes of eradication therapy. The issues of diagno-
sis and treatment of Helicobacter pylori infection in childhood are
the most controversial at the present stage. Therefore, the pur-
pose of our work was to review and evaluate new approaches to
the diagnosis and treatment of Helicobacter pylori, which are pub-
lished in the Updated joint ESPGHAN/NASPGHAN guidelines
for management of Helicobacter pylori infection in children and
adolescents (2023). The unsatisfactory results of classical eradica-
tion therapy schemes, growing antibiotic resistance, and the ever-
changing prevalence of Helicobacter pylori infection in children
are the factors that formed the basis of the decision to update the
guidelines of the European and North American Societies for Pae-
diatric Gastroenterology, Hepatology and Nutrition. The change
in views and positions in line with the evidence-based medicine set
out in the Maastricht VI Consensus was the basis for the revision
of the recommendations for children, which were formulated and
published in the Journal of Pediatric Gastroenterology and Nutri-

tion in May 2024. The updated consensus contains recommenda-
tions that are supported by scientific evidence and those remained
unchanged, including: gastric or duodenal ulcer is still a clear and
unambiguous indication for Helicobacter pylori eradication, chil-
dren with functional illnesses should not be screened for Helico-
bacter pylori. The experts also reviewed a number of provisions
and made changes to the diagnosis and treatment of Helicobacter
pylori, namely testing for Helicobacter pylori is not recommended
when determining the causes of chronic immune thrombocytope-
nic purpura and in the initial examination of patients with iron
deficiency anaemia and short stature; invasive testing for Helico-
bacter pylori in inflammatory bowel diseases, celiac disease and
eosinophilic esophagitis is not indicated as well. When prescribing
treatment, sensitivity to antibacterial drugs should be considered,
and if it cannot be determined, regimens with clarithromycin to
be avoided. The review of the updated guidelines is aimed at fa-
miliarising practitioners with the principles of quality practice at
the European level and improving the efficiency of diagnosis and
treatment of Helicobacter pylori in children, taking into account
regional opportunities.

Keywords: Helicobacter pylori; children; diagnosis; treatment;
eradication therapy; clinical guidelines
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CTOPOHHI TIAQ BEepPXHiX BiAAIAIB TPOBHOrO KAHAAY B AiTEW,
CYYOCHI NiAXOAU AO BUACOAEHHS.
KAiHIYHUM BUNOAOK

Pe3iome. Axmyaavnicmo. Ipodnema nadanns nesiokaadroi donomoeu dimsam, aKki Koemaromo 20cmpi CmoporHi npeo-
Memu, 3aAUAEMbCST AKMYAAbHOI0 [ 3HAX00UMbCsl @ NAOWUHI GUPIUEHHS MAKUX NUMAHb: Y SKI mepMiHu Ha0aemocs
maka donomoea, IKULi NOWYKO8ULL aneopumm gusHavents xapaxkmepy cmoponnvoeo mina (CT) i saxi memoduuni acnexmu
mexHiKku nposedenHs: camoi Maninyaauyii aikapem-endockonicmom. Mema: yoockonanenns memoouku euoanerts Qik-
COBAHO20 20CMPO-KOAI1020 npedmema 3i cmpasoxody ¢ dimeil. Mamepiaau ma memoou. Y cmammi onucanuii Kainiv-
HULl 8UNA0OK eHOOCKONIYHO20 8UOANEHHS PO3KPUMOI WNUALKU 008ICUHOIO 2 CM 20CMPUM KIHUeM 0020pU 3 BKAUHEHHIM Y
nepuiomy Qizionoeiunomy 38yuceri cmpaeoxody. Pesyasmamu. Endockoniuna onepayis udanenus 20cmpo-Koao1o2o
CMOPOHHBORO MiNA 3 BKAUHEHHM 8 Cmpagoxodi nposodunace 6 mpu emanu. Ilepwiuii eman ckaadagcs 3 nocaido8Ho20
ma b6e3neuHo2o OnyCKaHHs po3KpUmMoi WNUAbKU 8 WAYHOK 045 ii nepeopienmauii cocmpum Kinyem 0OHU3Y 0451 YHUKHEHHS
NOWK0O0MNCeHHs: CMIHOK Kapdii cmpagoxody ma tioeo eupaa Ha euxodi. Jpyeuii eman noaseas y po3eepmanti ma nepeopi-
EHMauii 201i6KU WNUALKY 20cmpum KiHuem donu3y. Tpemiii eman — besneuna il Haditina gikcayis CT eocmpum Kinyem
doHusy ma [ioeo nosinvhe eueedents Hasoeni. Bucnosxu. Obcmecenns ii nikysanmnsa xeopux dimeii 3 nidospoio na CT
8epXHIX 8I00ini6 MPasHO2O KAHANY NOBUHHO 30IUCHIOBAMUCS 8 eKCIPEHOMY NOPAOKY 8 YMOBAX XIpypeiuHoeo 6i00ineHHs
cheyianizoeanoeo 6aeamonpoginbHoeo cmayionapy. OnmumanvHoio € yeHmpanizayis makoi 0onomoeu 6 00HIl yCmaHosi
obaacmi 3 i0no6ioHuM 3a0e3neveHHam ii cneyianizoeanum 06aadHanHIM ma iHcmpymenmapiem. byov-sike éusgnene 6
npocsimi eepxtix 6iddinie mpaeroeo kanany CT nogunno Oymu eudanenum, no 3mo3i, 3a A0NOM020H eHYUKOI eHOOCKONI.
s diaenocmuxu xapakmepy CT i sueuenns npuuunu ghikcayii iioeo 6 npoceimi HeoOXioHe NOEOHAHHS PeHmeeH0N02iY-
HO020 Ul éHOOCKONiuH020 Memodie 00cAiddiceHHs. 3 Memoro MIHIMI3auii pusuky nepgopayii cminKu NOPOICHUCTO20 OpeaHa
eHOOCKONiuHe mpyuants 6 dimeli cai0 0006 ’13K060 NPO8oOUmuU Nid 3a2anbHUM 3HEUYAeHHIM 6 YMO8ax onepauitinoi. 3a-
CMOCYBAHHSL SHYUKUX eHOOCKONIE 8I0N0GIOH020 MUNY 3 YPAXYBAHHAM GIKOBUX AHAMOMO-@i3i0n02iMHUX 0coOAU8OCMel] Mi-
HIMIZYE mpasmamu3auiro CMiHOK cmpasoxody i 3600umv 00 MIHIMYMY PU3UK neppopayii CMiHKU NOPOJNCHUCIO20 OPeaHa.
KiouoBi ciioBa: cmoponni mina; dimu; cmpasoxio; endockonis; negiokaadna donomozaa

BCTYI‘I ra, sSIKMi MOIIYKOBMII aJITOPUTM BM3HAYEHHS XapaKTepy

IIpoGnema HamaHHSI HEBiAKJIAAHOI AOMOMOTrM AiTsM,  cTopoHHBOro Tijia (CT) i sIKi MeTOAMYHI aceKTU TeXHiK1
sIKi KOBTAalOTh T'OCTPi CTOPOHHI INMpEeAMEeTM, 3aJUIIAETHCS  MPOBEAECHHS caMOi MaHiMyJIsLii JiKapeM-eHIO0CKOITiCTOM.
aKTyaJIbHOIO i 3HAXOAUTHCS B IUIOLIMHI BUpilleHHS Ha-  [lopsia 3 TMM JIiKylouuii Jikap MOBUHEH BpaXOBYBaTH LTy
CTYIMHUX TUTaHB: y SIKi TEPMiHU HAJAETHhCS TaKa OMOMO-  HM3KY OOTSIKYIOUMX (DaKTOpiB mepebiry BUMaaKy MpoKOB-
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tyBaHHs1 CT. HasBHICTb 3arpO3JMBMX CHUMIITOMiB BKJIM-
HeHHs1 a6o mirpauii CT 3a Mexi IpoCBiTY opraHa, 3arpo3y
MOIIKO/XKEHHS MariCTpalbHUX CyIWH 3 PU3UKOM BUHUK-
HEHHS TSKKOI KPOBOTEYi; BU3HAYATU BiIMOBIAHICTh PO3-
mipy CT Ta miameTpa BepXHiX BilIijliB TpPaBHOTO KaHaJy B
JiTei1, 0COOJMBO TaK 3BAHUX BY3bKUX JIITHOK, BpaXOBYyBa-
TH aHATOMO-(}i3i0JIOTiYHI 0COOIMBOCTI iX OyIOBU B IIpOLIe-
ci excrpaxuii CT i 9ac mpoBeaeHHS omepallii 3 ioro BU-
NAJICHHS; BpaXOBYBaTH TEXHIYHI MOXKJIMBOCTI, HASIBHICTb B
apceHalli Iikapsi-eHIOCKOIIICTa pi3HOTO TUITY MaHIITyJIsITO-
piB, sIKi rapaHTYIOTh HadiliHe 3aXOIUICHHS i Oe3leyHe BU-
naneHHs CT 3 MiHiMaJbHUMU PU3MKAMU IOIIKOIKEHHS
cin30Boi. He ocTtaHHIO posb Bimirpae AoCBid JliKapsi-eH-
JIOCKOITICTA 11010 BOJOJAIHHS MeToaukaMu BunaneHHs CT
3aJIeXKHO Bifl TUITY i XapakTepy fioro oynosu [1—3].

[1poGaeMa 3aKOBTYBaHHSI CTOPOHHIX Tijl y AiTel, 3ria-
HO 3i CTaTUCTUYHUMU JAHUMU 32 OCTAHHE JACCSATUIIITTS, 3a-
JIIIAEThCS akTyanbHOI [3—5]. KinbKicTh BUNIAAKIB TIpoO-
koBTyBaHHs1 CT He 3MeHIyeThCs, a BUunaaku roctpux CT
MaloTh CTiliKy TeHIEHI1it0 10 30iibieHHs. [TikoBuit piBeHb
npokoBTHYTUX CT crmocTepira€Tbcs B MOJOMIIIM BiKOBiit
rpymi aiTeit BikoM Bin 6 micsiiB 1o 6 pokis [6—12].

3arajibHUi Migxia 10 eHaockoniyHoro BuaaieHHs CT
Ma€ BpaxoBYBaTHU HOro TUM (XapyoBi MPOIyKTH, OaTapeii-
KM, MarHiT, TOCTpi i TyIIi IIpeaMeTH, ITakKeTu 3 HApKOTUY-
HUMU 3aco00aMM TOIIO), PO3Mip, CUMIITOMM, Yac, 110 MHU-
HyB BiZl MOMeHTY noTparisiHHsl CT B opraHi3m, iMOBipHe
Mmiciie postainyBaHHss CT y TpaBHOMY KaHalli, OyIb-SIKY
migo3py Ha 00Typalito Tomo |7, 8].

Enpockomniuyne BumaneHHs CT 000B’SI3KOBO ITPOBO-
MUATHCS B KOXHOTO TMalli€EHTa 3 HasSBHUMU CUMIITOMaMU
3HaxoMKeHHs rocTporo uu tynoro CT y TpaBHOMY KaHa-
JIi. AKTyaJIbHUM € CTaHOAPTHUU ITIOXio OO0 peaHiMalii —
BiTHOBJICHHSI TPOXiTHOCTI MUXaJIbHUX IUISXiB, AUXaHHS
Ta KpOBOOOiry. fKiio HasiBHa CIMHOTEYA i IMAlliEHT He B
3MO3i MPOKOBTHYTHU CJIMHY, iCHy€ puU3MK acmipauii. I1pu
3HaxomKeHHi CT B MpoKCUMaJIbHOMY BilIiJli CTpaBOXOMY
HeoO0XiTHO 3a0e3MeYnTH 3aXUCT AUXATbHUX LUISIXiB, TOMY
BunaneHHss CT moTpibHO MPOBOAMTHU TiA eMiaypaibHOIO
aHecTesi€o [2].

[ToriepesHbO MPOBEIEHI Cepil €HIOCKOIMIYHUX JOCIi-
IDKEeHb MoKasaiu, 110 80 % a6o 6inbine CT BUXOISATH MPH-
POIHUM IIISIXOM 0€3 HEeoOXiTHOCTI OyIb-SIKOTO BTpYYaH-
Hs1. Haiibinbia rpyna pusuky 3 BkinHeHHs CT |, a Takox
00Typalii IMpOoCBITY — IIe AiTH MOJIOIIIOL BIKOBOI TPYIH Bif
6 Mics1iB 10 6 POKiB.

[ns BUpilleHHsS THWTaHHS OOLIILHOCTI €HIOCKOIIiY-
HOIO BTpy4YaHHS i BUBHAUEHHSI TEPMiHiB 11Oro MpoBeaeH-
HS MalOTh 3HAUYEHHS TaKi MOMEHTHU: BiK Malli€HTa, OTo
3picT i Bara, TUM i (popmMa MPOKOBTHYTOrO IMpeaMeTa, oro
po3TallyBaHH, KJIiHIYHI CUMOTOMHU Ta 4ac, SKU MUHYB
MiCJIst TPOKOBTYBaHHSI. 3arajioM BUAUISIOTH TaKi TEPMiHU
MnpoBeaeHHsT eHaocKoniuHoro BuaaieHHs CT. HeBinkma-
Ha eHI0CKOIisl (MeHIIe 3a 2 TO 3 MOMEHTY ITOTPaTUISIHHS
CT), TepmiHOBa eHIOCKOITiSI (MEHIIIE 3a 24 TO/l 3 MOMEHTY
MPOKOBTYBAaHHS) i IUIAHOBA €HOOCKOIIiS (TmoHanm 24 rox 3
MOMEHTY MPOKOBTYBaHHS). CUMIITOMU, CIIPUYMHEHI I10-
TparwstHHAM CT y TpaBHUIA KaHa, MOXYTh OyTH Pi3HUMMU:
OI0BaHHS, CAMHOTeYa, aucdarisi, ogmHodarist, BimayTTs
TPYAKM B TOpJi, a TAKOXX BUHUKAIOTh pPeCIipaTOpHi CUMII-

TOMM — KallleJIb, CTPUIOP i siayxa. JesiKi 1iTh MOXYTb OyTU
LiJIKoM Ge3cumnTomMHumu [3, 4, 7, 10, 13].

Crii TaKOX mam’sITaT, 110 OlliHKA HassBHOCTi NEPUTO-
HiTy 200 0OCTPYKILii TOHKOI KWIIIKY TOBMHHA BiTOyBaTHCS B
Oynb-sskoMy Buranky norparuisiiis CT y TpaBHUIT KaHal,
i B TAKMX CUTYaIlisIX €HOCKOTIisl He TIOBUHHA 3aTPUMYBaTU
XipypriuHy KOHCYJIbTallilo, MPOTe OJHOYACHE ii POBEIeH-
HSI MOXKe JOTIOBHUTH Xipypriunuii miaxin [14—16].

3 METO10 BCTAaHOBJIEHHSI TIOTEPEAHBOTO iarHo3y Mpo-
BOAUTHCS X-TpOMEHeBe OOCTEXEHHS, 10 HA03BOJISIE ITijI-
TBEPIUTHU MiClIe pO3TalllyBaHHs, pO3Mip, GopMY i KiTbKiCTh
nmpokoBTHYTUX CT i MOXXe TOMOMOITY BUKJIIOUUTHU acrmipa-
1iro 00’ekTiB [12, 17]. PeHTreHOorpamMu BUSIBJISIIOTH Oijlb-
1IicTh peHTreHKoHTpacTHUX CT, mpoTe peHTreHHeraTuBHi
CT 3ycTpiuaroThCsl TAKOX JOCUTH 4acTO, 1110 0OMEXKY€E Ha-
IHICTb peHTreHorpadii I IorepeaHbol AiarHOCTUKI
[5]. PubHi kicTku, 1epeBo, MIacTUK i TOHKI MeTaJIeBi TIpe-
METH € OJHUMU 3 HANTIOUIMPEHIIIINX PEHTTEHHETaTUBHUX
00’exTiB [4, 7, 12, 16]. ToHki hparMeHTH aJlIOMiHil0, TaKi
SIK BUCYBHi a00 BCTaBHI MeTaJIeBi ByIIKa IJis BiTKpUBaH-
HSl KOHCEPBHUX 0aHOK, € MpeaMeTaMU 3 BiTHOCHO BUCO-
KOIO peHTreHHeraTuBHICTIO [11]. 3a HEOOXimHOCTI IPOBO-
IUThCS peHTreHorpadis LIMi, TPYAHOI KIIITKM, YepeBHOIL
MOPOXHMHU Ta OpPraHiB Majoro Ta3a y JIBOX ITPOEKILsIX.
OkpiM JoKai3allii peHTreHKOHTPACTHUX O0’€KTiB, CJIil
OLIiHIOBAaTH HASIBHICTb BUIBHOTO TMOBIiTPsI B CEPENOCTiHHI I
yepeBHiil mopoxHUHi. KoHTpacTHe 00CTeXeHHSs, K Ipa-
BWJIO, HE TTOBUHHO MPOBOIMTHUCH Y TMAlli€HTa 3 MiT03pOI0
Ha MPOKCHUMAaJIbHY TIEPEIIKOIY B CTPABOXOJi Yepe3 pU3MK
o6ponxoactipanii. KpiMm Toro, Henpo3opi KOHTpacTHi pe-
YOBMHU, TakKi K Oapiii, 00OBOJIKAIOTh CTOPOHHE TiJIO Ta
CIM30BY OOOJIOHKY CTPABOXO/Y Ta ILJTYHKA, YCKIAJAHIOIOUN
HACTYIHY €HAOCKOIIiI0, a TacTporpadiH € TilepTOHIYHOIO
KOHTPACTHOIO PEUOBUHOIO, SIKY HE CJIijl 3aCTOCOBYBAaTH ye-
pe3 MOXJIMBICTh BUHUKHEHHS XiMiYHOTO ITHEBMOHITY IpU
acrmipariii.

Kowmim’torepHa ToMorpadist Moxxe po3IIsiIaTUC SIK Me-
TOM OOCTEXEHHS IJIS1 BUSBJICHHS PEHTT€HHEKOHTPACTHUX
CT TpaBHOrO KaHajy B JiTeii B OKpEMHUX BUMAAKaX 3 ypa-
XYBaHHSIM PU3UKY iX IPOMEHEBOTO ONPOMiHEHHSsI. MarHit-
HO-pe30oHaHCHa ToMorpadist He poromarae BusBisatu CT
[6, 16].

KniniuHo cTabinbHi naiieHTn 6e3 CUMITOMIB MPOKCU-
MaJIbHOI OOCTPYKIIii He MOTPeOYIOTh HEBIOKJIATHOI €HIIO-
ckorrii, ockinbku CT 3a3Bu4aii BUXOIuTh caMocTiiiHo. [1po-
Te HaBiTh y Oe3cuMnTOMHUX niteld BKiIMHeHi CT moBuHHI
OyTH BUAAJIEHi B TEPMiHOBOMY IOPSIIKY (10 24 ToM1 3 MOMEH-
Ty MPOKOBTYBAHHS), OCKiIbKU OyIb-sIKa 3aTpUMKa 3MEH-
1IIy€ iIMOBIPHICTb YCHIIITHOTO BUIAJEHHS i 30i/IbIIYE PUINK
YCKJIaHEHb, BKIIOUHO 3 pU3MKOM nepdopariii [3, 12, 18].

[Ilo crocyeTbcsl 3aKOBTYBaHHSI AiThbMU TOCTPUX MPEI-
METiB, € 6arato MoOBiIOMJIEHb, SIKi MOKAa3YyIOTh 3aJIEXKHICTh
YaCTOTH i TUITYy 3aKOBTHYTUX TOCTPUX MPEAMETIB Bifl KyJIb-
TYPHUX Ta €KOJIOTIYHUX YMHHUKIB [19—21]. ¥V ponuHax, ne
puba BXOOWTH B OCHOBHUIA pallioH i BBOIMTLCS Ha paHHIX
erarax XWTTS, CIOCTEPIiraloTbCsl BUIIAJKU 3aKOBTYBaH-
HSI pUOHUX KiCTOK OiTbMM MOJIOAIIOI BiKOBOI rpymu [22].
Axano mpokoBTHYTe CT 3HAXOAUTHCS y BEpXHili a00 cepen-
Hili TpeTUHI CTPaBOXOY, CIIOCTEPIraloThCs TaKi IMOLIMPEHi
CUMITOMU, SIK Oinb, aucdarisa, onuHoddaris, caimHoTeva.
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3HaYHUIi BiICOTOK MAalli€HTIB, OJAHAK, 3aJMUIIAIOThCST Oe3-
CUMIITOMHUMM BIIPOJOBX TUXHIB, IK HAC/liI0OK, OMUCaHi
BUMAJKU BiATepMiHOBaHOI mepdopallii KMUIIOK, eKCTpa-
JIIOMiHAQJIbHOI Mirpauii, adcuecy, NepUTOHITY, YTBOPEHHS
HOpHULIb, alIEHAULIUTY, TPOHUKHEHHS B MEYiHKY, CEYOBUil
MiXyp, ceplie i JeTeHi Ta MOIIKOMKEeHHSI 3arajlbHOI COHHOT
aprepii. Haiiuacrime nepdopaltlisi BinOyBaeTbcsi B ijeo-
LIeKaJIbHOMY BiJIiJli KMIlIEYHMKA, TIPOTE BOHA MOXE BU-
HUKaTU TaKOX Yy CTPAaBOXOJi, BOpOTapi, B MiClli repexomy
MepIioi YaCTUHM IBaHAILSTUIIANO! KUIIKW B IPYTy Ta B
TOBCTIl Kuii. YacToTa ycKiIamHeHb BUIIIA Y XBOPUX 3 Ha-
SIBHUMM CUMIITOMaMU, ajie Mi3HbOIO 1iaTHOCTUKOIO (JIMIIIE
yepes 48 ron micisa norparisHasg CT y TpaBHUIA KaHa),
a TaKoX IMpPH 3aKOBTYBAaHHI PEHTT€HHEraTUBHOIO CTOPOH-
Hboro Tina [4, 7, 10, 14, 18—21, 23, 24]. 3y00unCTKH it
KiCTKH, SIKi 3aKOBTYIOTbCsI, € HaiinomupeHimumu CT, 1o
MPU3BOISTH 10 Tiepdopaliii, i BAMararoTh XipypriayHoro Bu-
naneHHs [16, 25, 26].

[NauieHTn 3 MigO3pO0 Ha TPOKOBTYBAHHSI TOCTPUX
MpeaMeTiB TMOBUHHI OyTM OOCTeXeHi 3 METO BU3Ha-
yeHHs Micis postainyBaHHs CT. bararo roctpux kosto-
YMX MPEeIMETiB He BUOHO HAa PEHTTEHOTpaMi, TOMY ITiCJIS
X-TIpOMEHEBOTO OOCTEXEHHST 3 HeTaTUBHUM PE3YJIbTaTOM
CJIi TIPOBOIUTHU €HAOCKOIII0 32 HAsIBHOCTI BUCOKOIO iH-
JeKcy migo3pu Ha nipokoBtyBaHHS CT.

Pixxy4yo-Kostoui mpenMeTu, 1110 3HaXOAsThCsI B CTPaBO-
XO[li, TTOTPeOYIOTh HEBINKJIAAHOTO BUAAJIEHHSI yepe3 I10-
TEHIITHO BUCOKMIT pU3MK Tepdopallii Ta Mirpatiii mpeame-
Ta. [IpsiMa TapMHTOCKOTIiSI — 11e MOXJIMBICTb BUIAJCHHS
MpeaMEeTiB, SIKi 3HAXOISAThCS Y HAATOPTAHHUKY abo Haj
HUM. SIKIII0 MpsiMa JIApUHTOCKOITisSI He OyJia YCIilIHOW abo
SIKIIIO TIPpEAMET 3HAXOAUTHCS HIDKYE Bifl i€l JUITHKU, IIPO-
BOIMTHCS THYYKA €HIOCKOITisI.

TocTpo-pixydi mpenMeTH, SIKi 3HAXOISATHCS B LITYHKY
Yyl B MIPOKCUMAJIbHIN YaCTHHI ABAHAILSITUIIAIOI KUIIKH,
MOBUHHI OyTH BuaajeHi [12, 14], ajie SK1110 BOHU TPONIIUIN
NBaHAAUATUNATY KWIIKY, TPOBOAUTLCS EHTEPOCKOTTis,
SIKIIIO 11€ MOXJIMBO, 200 BUPILIYETLCSI TUTAHHS MPO Xipyp-
riyHe BTpyYaHHS B CUMIITOMHMX MAIliEHTIB.

k1o B 6€3cCMMITOMHOTO MallieHTa 0OMPAETHCS CIO-
CTEpEeXEeHHsI, a He BUAAJICHHS, TaKe CITIOCTEPEXKEHHS T10-

BUHHO MPOBOIUTHCH B CTallioHapi 3 IIOJAEHHUM pPEHTIe-
HOJIOTIYHUM OIJISIIOM 4YepeBHO1 MopoxXHuHU. [lalieHTiB
MOTPiOHO MoIepeauTH PO HEOOXiMHICTh HEraifHO MOBiT0-
MJISITU TIPO BUHUKHEHHSI 0010 B KUBOTI, OJII0BaHHSI, TPU-
BaJie IMiIBUIIEHHS TeMIIepaTypy, KpuBaBe OJItoBaHHSI abo
YOpPHi JbOTTernoAiOHi BUnopoxxHeHHs [12, 22]. BcraHos-
JIEHO, 1110 cepeHiii yac nmpoxomkeHHs CT, TpOKOBTHYTOTO
JMUTUHOIO, CTAHOBUTD 3,6 THSI, a CepeIHiii Yac MpOXOIKEeH-
Ha roctporo CT Bim MOMEHTY KOBTaHHSI 10 BUHUKHCHHS
nepdopauii cranoButh 10,4 gusa [10, 22]. ko Ha cepil
KoHTposbHUX peHTreHorpaM CT 3a 3 nHi He mpocyHyI0-
¢Sl 10 BUXOy a00 SIKIIO Malli€HT CTA€ CUMIITOMHUM, MOXeE
MOCTaTU MUTaHHA Tpo Xipypriude BuganeHus CT [2, 10,
12, 18, 20].

Iono obnagHanus mis BupaieHHs: CT. BBaxKaeThbes,
110 THYYKa €HIOCKOITisl 3 BUKOPUCTAHHSIM CiTOK ISl BU-
TAraHHs (KOLIMKIB), MOJIMEKTOMIYHUX MeTe/b i MaHimy-
JISITOPIB TUITY «3yOHU Ifypa» € e()eKTUBHOIO Ta OE3MEeUHOI0
TIPOLEAYPOIO 3 BUCOKUM PiBHEM yCHIIIHOCTI. JIJIst 3aXucTy
cTpaBoxony i kapmii y Bunaaky BunaieHHs roctpux CT He-
00XiTHa HasIBHICTh JIATEKCHOTO KOHYCA i 30BHIIITHIX TPyOOK
(overtubes).

KAiHiYHMIM BUNOAOK

V npuiimanbHe BiIIiIeHHS MiChKOI TUTSYOl KJIiHIYHOT
JlikapHi M. JIbBoBa HafiiiuIa 5-micsiuHa AiBYMHKA. 3 aHAM-
He3y BiIoMO, 1110 IEKOPATMBHU JIAHIIIOXKOK 3 XPECTUKOM,
1110 MPUKpAIlaB TUTUHY SIK 00epir, (hikcyBaBcs 32 TOMOMO-
rOI0 IIMWIbKU. Y SKMIACh MOMEHT IIMWJIbKa po3Kpuiacs i
OyJa IPOKOBTHyTa AUTHHOIO. HeBinmkimagHo Oyira BUKIM-
KaHa Opuraja mBH1IKOI jonomMoru. Ha peHTreHorpamax y 2
MPOEKILisIX Oyyia BUSIBIEHA PO3KPUTA IITMUIbKA TOBXKWHOIO
2 CM TOCTPUM KiHIIEM JOTOPU 3 BKJIMHEHHSM B MEePIIOMY
(¢izionmoriTHOMY 3BYKE€HHI CTPABOXO/LY.

Pusuk niepgopaliii CTiHKM CTpaBOXOMY OLIIHIOBABCS SIK
BUCOKMI 32 paXyHOK HEBiAIIOBIIHOCTI AiaMeTpa CTpaBOXO-
Iy Ta PO3KPUTOI i BKIMHEHOI TOCTPOI YaCTUHU IIIWJIbKU
3 Oe3IMocepenHiM po3TalllyBaHHSIM KOJI0UOi YaCTUHU OiJIst
MaricTpaJibHMX cynuH. ToMy aHecTe3iojlorom oapasy Oyna
MpOBeJeHAa BiAIOBiIHA cefallisl Mali€eHTa 1 YHUKHEHHS
pU3UKYy Tepdopallii 10 MOMEHTY TTOYaTKy €HIOCKOMIYHOT

PucyHok 1. PeHTreH: npsiMma npoeKuisi

PucyHok 2. PeHTreH: 60koBa NpoeKList
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PucyHok 3. lNMopiBHS/IbHUI PO3Mip CTOPOHHLOIO Tina

ornepatiii 3 BupasieHHss CT . KoHcuiiym 3 TpboX €HIOCKO-
MICTiB IPUITHSB PIllIEHHS IIPOBECTU €HAOCKOITIYHY OIlepa-
mito B Tpu etanu. [lepimit eran ckiiagaBcs 3 MOCTiIOBHOTO
1 0E3IMEYHOT0 OMYCKAaHHS PO3KPUTOI IIMWJIBKY B IIJTYHOK
IS 11 IepeopieHTallii TOCTpUM KiHIIeM TOHU3Y IJIsd YHUK-
HEHHS TOIIKOMKEHHS CTIHOK Kaplii cTpaBOXOAy Ta HOoro
rupJia Ha BUXO[i, ocKiibky BuganeHHs: CT BifKpUTHM To-
CTPUM KiHIIeM AoTropu OyJio HeOe3neyHUuM, 3 6€3yMOBHUM
HEKOHTPOJIbOBAaHUM PU3MKOM Tepdopallii CTiHOK cTpaBo-
xony. Jlpyruii erar, He MEHIII BaXJIMBUIA, MOJIITaB y PO3-
BepTaHHi W TiepeopieHTallii TOJMiBKM IHIMWJIBKK TOCTPUM
KiHueM goHu3y. Lleit eTar OyB HallCKJIagHIIIINM, OCKIJIBKK
PO3KPUTUI TOCTPUIA KiHEIlb CTOPOHHBOIO TiJla CTAHOBUB
HeOe3IeKy IUIsi MHOXKMHHUX apTepiil HUTYHKa, 1110 KUBJISITh
BEJIMKY KPMBU3HY LIITyHKA. TpeTiii eTam mossiraB B Oe31ed-
Hil Ta HamiiHii dikcawuii CT roctpuM KiHLIeM TOHU3Y Ta
0T0 MOBIILHOMY BHBEIEHHI Ha30BHI.

Omnepallisi IpoBoAMIACh HAACyYaCHUM Bi€OEHIOCKO-
noMm ekcreptHoro kiacy Pentax EPK-i7000 ta poGounm
TIJIOM HEOHATaJIbHOTO Bimeoe30daroracTpoayoIeHOCKO-
na giamMeTpoMm 5,4 MM 3 iHCTpYMEHTAIbHUM KaHaJOM fia-
metpoM 1,9 MM jutst maHinyasitopiB. Jlst 3nilicHEHHST BCix
eTariB eHJIOCKOIIYHOI orepallii OyB BUKOPMCTaHUN Ma-
HIMyJISITOp  «IIypstunii 3y0». AHECTe3i070TiYHUI CYTTpOBi
3a0e3MeuyBaBcsl TOCBIMUYEHNM aHECTe3i0JIOroM 3a JO0TOMO-
TOI0 KepOBaHOI IITYYHOI BEHTWISLIIL JIETeHb 3 iHTyOalli€lo Ta
Miopesakcaii€ero. JIuine Ha eTari OIryCKaHHSI CTOPOHHBOTO
Tijla 3 CTPaBOXOMY IO IIUTyHKAa BUHUKJIMA HE3HAYHi MOIIIKO-
JKEHHST CJIM30BOI CTPaBOXOMY 0€3 03HAaK KpPOBOTeUi 3 Mil-
CJIM30BUX BEHO3HMX Ta apTepiaibHUX CILIeTiHb. Ha npyromy
erari po3BopoT CT 31ilicHIOBaBCsI SIK 3a JOTIOMOTOIO Tepe-
MO3ULIIOHYBaHHSI Tijla TUTUHU, TaK i JOAATKOBUMU PyXaMU
MaHIinyIsITOpOoM. 3aXOIJICHHSI CTOPOHHBOTO TiJla 32 TOJIOBHY
YaCTUHY IIIMWIBKM TO3BOJUIO O€3MeYHO MPOBECTU HOro
BUIIAJIEHHsI O€3 MOLIKOXKEHHS CTIHOK OpraHiB.

VYemix mpoBemeHHS MaHOI CKJIAgHOI €HIOCKOIIYHOL
oriepailii OyB 0OyMOBJIeHUII 00’€HAHHSAM 3YCWJIb €HJO-
CKOIIICTiB, aHECTE3i0JIOTiB, PEHTIEHOJIOTIB i IIBUAKUM
OPUUHATTSAM pillleHHS 3TiIHO 3 TUMM HAacTaHOBaMM, SIKi
po3riisiaanucs HaMM Ha TodaTky myoOumikanii. Ile mo3Bo-
JIWJIO YHUKHYTU CKJIaJHOI XipypriuHoi ornepaiii 3 MOXKIn-

BUMM TSDKKMMM Mics0oNepallifiHUMU HacainKaMu i Bpsi-
TyBaTU OIUTUHY Bill MOXJIMBUX 3arpo3 Inepdopaliii CTiHKU
CTPaBOXOMy i IUTyHKa.

BucHoBkMU

Otxe, notparuisiiist CT y TpaBHUMIT KaHa y aiTeil —
JIOCUTD TMOIIMPEHE SIBUILIE 3 TEHACHIIIEO 10 301IbIIIeHHS 3a
ocTaHHi poku. OOCTeXeHHs it JiKyBaHHSI XBOpUX [iTel 3
nigo3poio Ha CT BepxHix BiIIijIiB TpaBHOIO KaHAJTy ITOBU-
HHO 3/1ilICHIOBATUCS B €EKCTPEHOMY TIOPSIIKY B YMOBax Xi-
PYPTiYHOTO BiIAiJIEHHS CIIeliali30BaHOIro 0araTomnpodiib-
HOTro craiioHapy. ONTUMaJIbHOIO € ILIEHTpasli3allisl Takoi
JIOTIOMOT'M B OJIHil yCTaHOBI 00JIACTi 3 BiIMOBIAHUM 3a0€3-
MeYeHHsIM ii creliali3oBaHUM OOJadHAHHSIM Ta iHCTpY-
MeHTapieM. Bynb-sike BUSBJIEHE B IPOCBITI BEPXHiX Bil-
niniB TpaBHoro KaHayy CT MOBMHHO OyTU BUIATIEHUM, 11O
3MO03i, 32 JOIOMOI0I THYYKO1 eHgockomii. /st miarHoc-
tuku xapakrepy CT i BUBYeHHSI mpuunHM ikcallii iforo B
MPOCBIiTI HEOOXiTHE TTOENHAHHST PEHTTEHOJIOTIYHOTO Ta eH-
JIOCKOITIYHOTO METO/IiB TOCJIIIKEHHS. 3 METO0 MiHiMi3alil
pU3UKYy Iepdopallii CTIHKY ITOPOXHUCTOIO OpraHa eHI0C-
KOITiYHe BTPYYaHHs B HiTell CiIim 00OB’SI3KOBO IPOBOIM-
TH T 3araJbHUM 3HEUYJICHHSIM B YMOBAaX OIlepalliliHOI.
3acToCcyBaHHSI THYYKMX €HIOCKOIIB BilIMOBITHOTO TUITY 3
ypaxyBaHHSIM BiKOBMX aHATOMO-(]i3ioJOriyHuX 0co0/u-
BOCTEl MiHiMi3ye TpaBMaTU3allil0 CTIHOK CTpPaBOXOdy i
3BOJUTH O MiHIMyMy pU3MK Tepdopallil CTIHKA MOPOX-
HUCTOTO opraHa. BuOip BiAmoBiZHOTO MaHimysagTOpa I
punaieHHs CT moBuUHEH 3aiiicCHIOBaTHCSI Ha OCHOBI BilImo-
BimHUX KpuTepiiB. [TolIKOMKEHHS CTIHKM OpraHiB BEPXHiX
BIiIIiIIB TPaBHOTO KaHajy MPU BUIAJICHHI CTOPOHHIX Til
y AiTeil 3yMOBJIEHE SIK TPUBAJIUM 3HAXOJKEHHSIM CTOPOH-
HBOTO TiJIa B IPOCBITi OpraHa, TaK i MOPYIIEHHSIM JiarHOC-
TUYHOTO aJITOPUTMY UM MeTonuKu orsiy. [Tpu nepdopa-
mii crpaBoxony CT moka3zaHe eHIOCKOITiYHE BUIAJICHHS
loro $IK 4acTMHa XipypriuHoro BTpy4yaHHs. JIikyBaHHs
XBOPUX AiTeH i3 TpaBMaTUUHUMM TMOLIKOIKEHHSIMU CTpa-
BOXOJly 3aJIeXXUTh Bijl CTyMeHs MOLIKOIXXEHHS i TOBUHHO
BimOyBaTHCSI B yMOBaX XipypriyHOro BiliJIeHHs CTallioHa-
PY 3 EHIOCKOIMIUHUM i pEeHTTEHOJIOTIYHUM KOHTPOJIEM.

OTke, eKCTpeHicTb i Oe3meuHicts BupaneHHs CT 3
BEPXHiX BiJUIiJ1iB TPABHOTO KaHAJTy B IiTE€l MOXJIMBA TUIBKU
TIPY TiCHIi B3a€EMOIIii €HIOCKOITICTa, Xipypra, aHeCTe3i0I0-
ra-peaHimMarToJsiora i peHTreHoJora.

Konduikr inTepeciB. ABropu 3asBISIIOTH IIPO BiACYT-
HicTb KOH(JIIKTY iHTEpEeCiB i B1acHOi (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIpU MiArOTOBLIi JAHOI CTATTI.
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Foreign bodies in the upper gastrointestinal tract in children, modern approaches to removal.
A clinical case

Abstract. Background. The problem of providing emergency
care to children who have swallowed sharp foreign bodies remains
relevant and requires addressing the following issues: the timeli-
ness of such care, the diagnostic algorithm for determining the
nature of a foreign body, and the methodological aspects of the
endoscopist’s procedure. The purpose of this study is to improve
the technique for removing a fixed sharp-pointed foreign body
from a child’s esophagus. Materials and methods. The article
describes a clinical case of endoscopic removal of a 2-cm long
open safety pin lodged in the upper esophageal sphincter with the
sharp end up. Results. The endoscopic procedure to remove an
impacted sharp foreign body from the esophagus was conducted
in three steps. The first stage involved the sequential and safe
moving the open safety pin to the stomach to reorient it with the
sharp end pointing downward, thereby preventing injury to the
cardiac sphincter and the esophageal orifice during its removal.
The second stage involved rotating and reorienting the safety pin
so that the sharp end pointed downward. The third stage involved
the secure fixation of a foreign body with the sharp end pointing

downward and its slow, careful removal. Conclusions. Children
suspected of having a foreign body in the upper gastrointestinal
tract should be urgently assessed and treated in the surgical de-
partment of a specialized multidisciplinary hospital. The most ef-
fective way to provide this type of care is to centralize it in a single
regional facility that is fully equipped with specialized equipment
and instruments. Flexible endoscopy is the preferred method
for removal of foreign bodies found in the upper gastrointestinal
tract. A combination of radiographic and endoscopic examina-
tions is necessary to determine the nature of a foreign body and to
investigate the cause of its fixation in the lumen. To prevent per-
foration of the hollow organ, endoscopic procedures in children
must be carried out under general anesthesia in a surgical setting.
The use of appropriate flexible endoscopes, considering the age-
related anatomical and physiological characteristics, minimizes
trauma to the esophageal wall and reduces the risk of perforation
of the hollow organ wall.

Keywords: foreign bodies; children; esophagus; endoscopy;
emergency care
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TAY «IHCTUTYT OXOPOHM 3A0POB S AiTeV TA rianiTkie HAMH YkpaiHu», m. XapkiB, YkpaiHa

°XQpKIBCbK HALIIOHQABHI MEAVNYHU YHIBEPCUTET, M. XQPKIB, YKpQiHQ

SHALIOHQABHM QEPOKOCMIYHMI yHIBepCcUTET iMeHi MLE. XKyKoBCbKoro «XQPKIBCbKMM QBIQLIVIHMK iHCTUTYT»,
M. XapKis, YkpQiHa
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KAiHiYHI HOCAIAKM NCNXOEMOLLIMHOro CTpecy
B NIAAITKOBOMY BiLli

Pestome. Axmyanvricmo npobaemu cmpec-indykosanux nopyuiers 300pos’s 6iduymmno niosuwuaacs nio 4ac 60€HHUX
diti 6 Yxpaini. ITioaimkosuil ik xapakmepusyemocs 3HAYHUMU BUNPOOYBAHHAMU 051 OP2AHI3MY Y 36 3Ky 3 IHMeEHCUE-
HUMU aHAMOMO-izionoeiuHuMU, HeUpOeHOOKPUHHUMU ma ncuxoroeiuHumu 3minamu. Iliorimku eiopizHaomoscs nio-
BUWEHOI0 YYMAUBICIIO 00 NAUBY CMPECOBUX (aKmopis, 30Kpema, 3a paxyHoK 003pieaHHs cmpec-4yymausux iodinie
MO3KY ma noe a3aHux i3 yum 3MiH 20pMOHabHOI peakmusrocmi. Cmpec, 3yM0GAeHU YUHHUKAMU GIlIHU, 8 YKPATHCOKUX
dimeli i nioaimkie cmae xporiunum. Bin mooce npuzeodumu 0o nopyuwienns QyHKuiil opeanizmy, 3puy a0anmayiiHux
MoxcAugocmeil, opmMy8ants uu 3a20CmMpeHHsl opeaniyHoi namonoeii. Y uiii cmammi npoananizogani dani cyuacHoi Ha-
VK080I aimepamypu w000 KAIHIYHUX NPOSBI6 20cmpoeo ma XpoHiuHo2o0 cmpecy y dimeli nionimkogoeo siky. Ocobausa
yeaea npudinena Comamu4Hum 3minam y dimeil i nioaimkie, ki iHOYKYrOMbCs XPOHIMHUM Cmpecom abo chocmepieaomb-
¢ Ha tioeo mai. Onucano nopyuienns QizutHoeo po3eumky, yHKYioHy8aHHa WKIpU ma KiCmK0o8o-M 1306020 anapamy,
ocobausocmi nepebicy neGHUX 3aX60PIO6AHbL OPOHX0Ae2eHegoi cucmemu. 3ocepediceHo y8azy Ha GopmMy8aHHi cepyeeo-
CYOUHHOI namoaoeii, 30Kpema HCUMMmME3aA2poNUSUX CIMAHIE, HA PO31a0ax OIAbHOCMI PI3HUX GI00iNI6 WAYHKOBO-KUUL~
K06020 mpakmy ma MikpoOiomy KUWeYHUKa, Ha 3MIiHaxX QYHKUIl HUpoK i ceuosueionoi cucmemu. Hasedena akmyanvha
iHghopmauin w000 npossie eHOOKPUHHUX X80P00, NOPYULeHb 8eceMamueHoi peeyasauii il IMyHHO20 eomeocmasy nio nau-
6om ncuxoemouiiinoco cmpecy. [lodano pezyasbmamu eaachux docaiodceHs w000 4acmomu ma xapakmepy KAiHIUHUX
nposeie y nionimkis, SKi MewKaiu 6 30Hi 60EHHUX Oill a0 CManu BUMYUIEHUMU NepeceaeHUsIMU, A MAKONC HASIHOCMI
ducbanancy cmpec-3abe3neuys8anbHux cucmem y nioaimkie y nepioo gitinu. Busnauerno ocobausocmi cnpuiinamms 60410
Il 03HAK 3aXBOPIOBAHHS 8 YMOBAX XPOHIUHO20 CIMPeCO8020 CIAHY, 30Kpema, sMeHueHHs Qikcayii yeaeu Ha 0cooucmux co-
Mamuunux eiouymmsx y dimeil, SKi nocmiiino nepedysanu é 30Hi nposederus boiiogux 0iil ma 6yau ceiokamu 06cmpinie.
Tlcuxoemouitinuii cmpec, nepexcumuil y nioaimxo8omy 6iyi, Modce Mamu mpueani icmomti Hacrioku y uensioi cmillkux
3MIH (DYHKUIOHYBAHHS PIBHUX OP2aHi6 | cucmeM 0peaHizmy, AKUi pocme, a Maxoic 3axX60pH6aAHb ) NOOANLULOMY JICUMMI.
KiouoBi ciioBa: nionimicu; ncuxoemouiiinuii cmpec; 6oenni dii 6 Yipaini; comamuuni ckapeu; cmar 300poe s; 020

IToBHOMacIITaOHA BiliHa B YKpaiHi TpUBA€ BxXe MOHAMA  Pi3HOTO CTYIEeHs TSLKKOCTi. | i mudpu mocriitHo 3pocTta-
J1Ba 3 NOJIOBUHOIO poku. OcoOucTy Tparefito Binuyau 6ara-  1oTb... Hapasi nonaa 2092 autuHu BU3HaHI Gi3u4HO 1O-
TO YKpalHCbKUX POAMH, 30Kpema AiTeii. 3a iHpopMallielo  CTpaxmaJluMU BHACiIOK pociiichKoi arpecii. Ane ¢izuu-
odicy IenepanbHoro npokypopa Ykpainu [1], craHoM Ha  He CTpaXkIaHHSI MOXe OyTH TaKoX HacCJiIKOM INIMOOKOro
21 ceprHs 2024 poky BiiiHa 3a0paiia KuTTs Bxe 570 yKpa-  ICHUXOEMOLIIITHOTO CTpecy, SKUil TepeXXBaOTh Hallli JiTh
THCBKUX [iTeil, Oinbuie HiX 1522 oTpuMmaliy MOpaHeHHs i MiAITKKM 4yepe3 BTpaTy XUTJA, MOILIKOKEHHS MaiiHa,
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PO3JYKy 4u BTpaTy OJM3bKUX ab0 Apy3iB, AMCTaHIIiliHE
HaBYaHHSI, TPUBOI'M Ta BUOYXM, OEHTEKHi HOBUHU 1 HEBU-
3HayeHe MailOyTHE.

Crpec, abo cTaH ICUXOJIOTIYHOI HAMNpyru, 3yMOBJE-
HUIi YMHHUKAMM BiifHM, OCTaHHIM YacoM y 6araTboX JItOo-
Ieil HabyBa€e O3HAKM XpOHIYHOTO. BiH MOXe IPpU3BOIUTH
110 TopylleHHs (yHKIIil OpraHi3My, 3pUBY ajarnTaliiiH1uX
MOXXJIMBOCTEN, (DOPMYBaHHSI UM 3arOCTPEHHSI OpPraHiuHOI
MaToJIoril.

CaMe TUIIOBI COMATW4YHI 3MiHM B OpraHi3Max ITiImo-
CIIAHMX IIYPiB ITiCJISI BBEACHHS MOAPA3HIOBAIIBHUX Pedo-
BuH HaBeu [aHca Cenbe Ha TyMKY PO HasIBHICTh TUTIOBUX
MeXaHi3MiB IMOAOJaHHS Pi3HUX MPoOJeM i Jaay MoYaToK
BUEHHIO TPO 3arajibHUi amanTauiiHuii cuHapoM. BiH Bu-
MaJKOBO 3BEPHYB yBary Ha MOSIBy TOCTPUX BUPA3ZKOBUX
3MiH LIJTYHKOBO-KMIIIKOBOTO TPaKTy, 30i1bIIEHHS PO3Mi-
piB KOPKOBOTO IIapy HaJHUPKOBUX 3aJ103 Ta iHBOJIIOTUBHI
MpoLEeCH Y TUMiKO-TIiMpaTuuHOMY arapati urypiB. Cboro-
Hi MU 3HaeMO Mpo Oe3fiu peakiliii 3 60Ky pi3HUX OpraHiB i
CHCTeM JIIOJMHU Ha BIUIUB CTpecy Oy/ib-sKOi pUpoaun (Bif
aHTJL. Stress — HaIpyra, HaBaHTaXKeHHS, TUCK). MeToro i€l
po6OoTH OYyJIO IIIJIIXOM aHaJIi3y CBITOBUX IOCIIIXKEeHb i Bl1ac-
HHUX CIIOCTePEXXKeHb IMpoaHali3yBaTH, SIKi KJIiHIYHI IIPOSBU
y AiTeil MimIiTKOBOIo BiKy MOXYTh OyTH CIIPOBOKOBaHi UM
MOCHUJIEHI BHACIIIOK IICUXOEMOLIITHOTO CTpecy.

IIpu roctpoMy cTpeci B opraHi3mi BinZOyBa€ThbCsl Kac-
Kaj TMPOLECIB, CINPSIMOBAHUX Ha 30€peXeHHsS KPUTUYHO
BaKJIMBMX JUTSL KUTTS (pyHKIIi. [lepiini coMaTnyHi MposiBu
MOB’s13aHi 3i 3MiHAMU HEPOryMopaabHOI peryssiii (pyHK-
LIOHYBaHHSI CEepLIEBO-CYIMHHOI CUCTeMU 1 eHIOKPUHHMX
cTpykryp. locTpuit cTpec Moxe CyNpoOBOIXKYBaTUCS T10-
PYLIEHHSIMU CYAMHHOTO TUCKY (apTepiajibHa TinepreHsis,
3MiHU KOJbOPY LIKipU: OMimicTh, IUIIMUCTICTh), CEpLIEBU-
MM apuUTMisSIMU, TIOCUJICHHSIM TMOTOBUIIJICHHS, 3MEHIIICH-
HSIM CIIMHOBUIUIEHHST (CyXiCThb y POTIi), pecIipaTOpHUMU
MHOpPYIIEHHSIMU (TaxilTHOe, AUCITHOE, TilepBEeHTUJISLLIS),
crna3MaTUYHUMM TIpossBaMu (OiIb Y XKUBOTI, HyIOTa, OiJlb Y
M’s13axX, crasM ciHKTepiB), HANIPYXXeHHIM M’S13iB (TLJ1eueit,
Ui TOWIO, TIOePEKIList, Minpia3), TpeMopoM (mimbopimas,
KIiHIIIBOK TOIIIO), TICMXOEMOIIiifHOW 30YyIIMBICTIO (a He-
piZKO I aKTHBI3alli€er0 PO3yMOBOI JisUIbHOCTI), 3MEHIIICH-
HSIM YYTJIUBOCTI OO OOJBOBUX IMITYJILCIB, MiIBUILIEHHSIM
TeMriepaTypu Tija, 0E3COHHSIM Y1 TPUBAJIOK COHJIMBICTIO.
Toctpuii cTpec Moxe OyTH MepeayMOBOIO 3MiH Y IIITYHKO-
BO-KUIIIKOBOMY TpPaKTi: 30UIbIIIEHHS 3aKOBTYBaHHSI ITOBi-
Tps1, MMOCUJIEHE Ta30yTBOPEHHS (TMKaBKa, BiAPUXKKA, 3AyT-
T$1); BiMUyTTS KIIyOKa B rOpJii; Cra3M y CTPaBOXOi; HyaoTa,
OJII0BaHHSI; 3MiHM KMCJIOTHOCTI IIJTYHKOBOI'O COKY; pO3Jia-
I MOTOPYKM MepeMillleHHs 1Xi (Aiapest abo 3arop); rocTpi
MOPYIIEHHS Y CJIM30Biii 000JIOHII Y BUIJISIAI KPOBOBUJIMBIB,
dopmyBaHHSI epo3iii Ta Bupa3okK. [1ix BILIMBOM 3pOCTaHHS
CeKpellil aHTUIIypETUYHOTO TOPMOHA MOXEe 3MEHIIyBaTH-
Cs1 BUIIJIEHHS Cedi, a yepe3 MiABUILEHUI CIa3M CEeYOBOro
MiXypa Tl 4yac CTpecy MOXKJIMBE MUMOBIJIbHE BUIiICHHS
ceui y BUrIsii eHypesy. JlabopaTopHi 3MiHM TOKa3HMKIB
KUTTEMISIBHOCTI MOXYTh Iojisiratu y npuckopeHHi LLIOE,
JIEMKOIINUTO3I, JiMQOIIeHii, rirmepriikemii, TimepKoaryJsiii
KpoBi. [1pu HeTprUBaIOMy TOCTPOMY CTPECOBOMY CTaHi 3Mi-
HU He BIUIMBAIOTh Ha IoAaiblie 300poB’s. Yacriiie BoHU
TEX HeTpUBaJli Ta ITOBHICTIO 0OOPOTHIi.

TpuBanuit crpec MpU3BOAUTL A0 3MiH aJanTalliiHUX
MOXJIMBOCTEH MiIJIITKOBOTO OPraHi3My, sIKi a00 CIpUSIIOTh
KOMIIEHCalii MOPYLIEHUX MPOLIECIB XUTTEMISIIBHOCTI, a00
MPOrpecyoTh 10 3pUBY ajanTallii Ta pO3BUTKY XBOPOOIM-
BUX cTaHiB. CrijibHE MOCTiIKEeHHsST HayKoBIiB Jlep:kaBHOT
YCTaHOBU «IHCTUTYT OXOPOHM 3IOPOB’sl HiTei Ta Ii/UTiT-
KiB HaiionanbHOI akagemii MeauyHuUX HayK YKpainu (Y
«1O3I1T HAMH») Ta ¥Y>kropoachKoro HallioHaJIbHOT'O YHi-
BEpPCUTETY, yUaCHUKAMM SIKOTO CTayIn 286 AiTell IIKITBHOTO
BiKy 3i Cxony Yxpainu [2], 1110 MeIIKaayd BAOMa YK CTaInl
BUMYILIEHUMHU TE€pPECeIeHIISIMU, TTPOJEMOHCTPYBAJIO, 11O
MPAKTUYHO B YCiX 3 HUX PEECTPYBAIUCS COMAaTUYHI cCKapTru
(97,6 %). IpoBigHe Miclie Iocinaau po3iaau 3 60Ky opra-
HiB TpaBieHHs (52,7 %), y 29,8 % nailieHTiB Maau Micle
3aXBOPIOBAHHS OpraHiB KpoBoooiry, y 31,3 % — cyrio6is.
Maiike y TpeTUHU JiTeli BUSBJICHO I10 IeKijbKa MOpYIIeHb
3 00Ky eHIOKpmHHOI cuctemu. [lepemuacHmii cTaTeBUiA
PO3BUTOK 3ycTpiuaBcsy 15,8 % niBuar, 110 B 1,7 pasa nepe-
BUIIIY€E TIOMYJISALiHI MTOKa3HUKU. Y 46,3 % nmiByar miarHoc-
TOBAHO IMOPYIICHHS MEHCTPYaJIbHOI (OYHKIIil, 110 3HAYHO
yacrilie, HiXXK y MOMyJIsIiii. ¥ YacTUHM miTeil 3MiHIOBajIacs
YeproBiCTh MOSIBY BTOPMHHMX CTAT€BUX O3HAK. Y MiMIiT-
KiB, SIKi 3a3HaJIM BIUIMBY XPOHIYHOTO CTpeCy, 3HaYHO Yac-
Tillle cmocTepirajacs KoOMOpOiaHa MaToJIoris.

B ymoBax criiikoi rymanitTapHoi kpusu (2022—2023 pp.)
nocaignukamu 1Y « 103111 HAMH» nuisixom oHiaifH-aH-
KeTyBaHHsI OyJI0 BUBYEHO CTaH 3[0POB’SI Ta MCUXOEMOLIii1-
HUX peaklliil IiTeil MKiJIbHOTO BiKy — BHYTPILIHBO Mepe-
MiteHux oci6 (BITO) no M. JIbBoBa Ta JIbBiBCBKiil 061acTi
[3]. BcranoBneHo, 1o Bxke HaBecHi 2022 poKy IiUTITKH-
BIIO BaBiui yacriilie BU3HaBaJIM MOTipILIEHHS K (PiznuHO-
ro 3J0POB’s, TaK i ICUXOEMOLIMHOTO CTaHy MOPiBHSIHO 3
IMITiTKAMIA — MICIEBUMM MEIIKaHISIMU. BimayTTs 3ama-
MOPOYEHHSI, TOJIOBHOTO OiTIO, IIPUCKOPEHOTO CepLIeONTTS,
00110 B >KUBOTI (KOJIM IJIs LIOTO HE OYJI0 SIBHUX IPUYMH)
BU3HAUYAJINCSI B KOXHOIO IT’SITOro pecrioHneHta. IlomaioHi
cKapru, sIKi MaJli Miclie BXe y HNepliuii nepion BiliHU i He
3a3HaIM MTO3UTUBHOI AWHAMIKW TPOTITOM POKY, MOXYTb
Oyt mnepenBicHUKamMu (HOPMYBaHHS TCUXOCOMATUYHOI
MaToJIOril y TojajiblIoMy. XapakTepHolo Oyjia BjacHa He-
IOOIIiHKa (hi3UYHOTO CTaHYy, TO/i SIK 0aTbKM KOXHOTO Tpe-
THOTO TTTITKA BiIMidaau MOpYyIIeHHS OTO 310pOB’S.

OO0CTeXXeHHS THUTITKIB 32 3BePHEHHSIMU Y TIEPIITi POKU
BilfHU ITOKA3aJI0 iCTOTHE ITiABUILEHHS B iXHilf KPOBi PiBHIB
TOPMOHIB — KOPTH30J1y i TPOJAKTUHY — Pa30M 3i 3BHAUHUM
3HIDKEHHSIM piBHSI cepoToHiHy. OmHovacHO BimOyJocs
3HAYHE 3POCTaHHS BUSIBJICHHS ACTIPECUBHUX Ta TPUBOX-
HO-JENPEeCUBHUX PO3JIadiB y 1IbOTO KOHTUHIEHTY. Bupa-
KEeHMI 1ucOalaHC CTPeC-peali3yrouuX i CTpec-JTiMITyIounx
CUCTEM peTyJIsilii CTAHOBUTb MiATPYHTS IOAO PO3BUTKY
Ta TIPOTPECYBAaHHSI Pi3HUX IMATOJOTIYHUX CTaHiB, 30KpemMa
IMCIATPaBMAaTUYHOIO CTPECOBOTO po3any [4].

AKi X KIiHIYHI 3MiHM, IIO CIIOCTEPIraloThCs y IiTel
MiIJTITKOBOTO BiKy, MOXYTh OYyTH Hac/iKaMu XpOHIYHOTO
Ta HagcuibHoro crpecy? ITinniTok y nepion iHTeHCUBHOTO
3pOCTaHHS Ta CTaTEBOTO JI03PiBaHHSI € OCOOJIMBO ypas3jiu-
BUM. TpuBanmii cTpec BIUIMBAE HAa MeTab0Ii3M, Habip Macu
TiJa, picT Ta (yHKIIII pi3HUX OpPraHiB i CUCTEM Ta, 3BUYali-
HO, Ha MPOLECH HEHPOSHIOKPUHHOI PeryJsiiii cTaTeBoi
GyHKIII.
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CHOBiJIbHEHHST pOCTY MOXe OyTU 0OYMOBJIEHE IIPUTHI-
YEHHSIM CHUHTE3y COMATOTPOIMHOIO rOpMOHA, TOHAA0TPO-
MiH-PWJIi3UHT-TOPMOHA, TOHAJAOTPOITHIB i 3MEHIIEHHSIM
YYTJIUBOCTI TKAHWH 0 CTAaTeBUX CTEpoimiB. TakoxX BUCO-
KU1 piBeHb KOPTU30JIy CIPUSIE 3MEHILIEHHIO 1HCYJIiHOIIO-
nioHoro akropa pocty-1 (comaromeauny-C), IK1ii € mo-
CepeIHNKOM COMATOTPOITHOTO TOpMOHa [5].

Maca Tina mig BIUIMBOM XPOHIYHOTO CTpecy TaKoX 3a-
3Hae 3MiH. Moxe crocTepiraTucsi 3MEHIIIEHHST Baru, sike
MPOBOKYETHCS BEIMKOIO KiJIbKICTIO KOPTHU3O0Y, ITPUTHIi-
YEHHSM BHUPOOJIEHHs IHCYIiHY Ta aKTHUBAL€IO JIITOMIi3y.
CTuMyIsLiss KOPTUKOTPOIIiH-PUIi3UHI-TOPMOHA  CIIPUSIE
3HWXKEHHIO amneTUuTy Ta (PopMyBaHHIO OOMEXYBaJbHOIO
TUITYy Xap4yoBoi IoBeaiHKM. Lle € xapakTepHUM MJIs TOCTPO-
To cTpecy abo X /7151 ICUXOTEeHHUX PO3JIajiiB, 30KpeMa Hep-
BOBOI aHOpeKcii [6]. XpoHiIYHMI cTpec y miTel i MimTiTKiB
yacTillle TTOETHYEThCS 3 HAJIMIIKOBOIO Barow il OXMpiH-
HSIM, iHKOJIM 3HAYHMI HaOip Macu Tilia BimOyBaeThcsl 3a
KOPOTKUI MPOMIXKOK Yacy. 3a HaIMipHOT KiJIbKOCTi KOPTH-
30J1y MPU CTpecax JIMoJli3 y M’s13aX MOXe TOETHYBATUC 3i
301IBIIEHHSIM BiclLiepaJabHOro Xupy. Hacammepen mo mporo
MPU3BOIUTH MOPYIIEHHS XapuoOBOi MTOBEIiHKU, a CaMe Yepe3
MiIBUIIIEHE BXXWBAHHSI BYIVIEBOMIB, HAWJaCTillle y BUIJISIL
COJIOZIOLIB, ¥ KPOBI 3pOCTa€ PiBeHb «HelpomeaiaTopa pa-
JIOCTi» — CEPOTOHiHY. 3 OMHOTrO OOKY, 1€ CBiTYUTh MPO aK-
TUBALIIO CTPEC-TiMIiTyI04Ol CUCTEMU PeryJIsilii, Ta CrocTe-
piraeTbcs ananrauiliHe BUPiBHIOBAHHS BiIMOBIi/i Ha cTpec,
3 Ipyroro — (pOpMyeThCSI MaTONIOTiYHEe KOJIO0 METabOTiuHUX
posnafiB. [1ocTyrmoBo po3BUBAETHLCS i MTPOTrpecy€e iHCYiHO-
PE3UCTEHTHICTD, III0 BUMAara€ Bce OLIBbIIOI CTUMYJISIIT BU-
IiJEHHS iHCYJIiHY Ta, 3pEIITOol0, TillepiHCymiHeMii. [HImmm
MOTYXXHUM (haKTOPOM CTPECOBOTO HAOOPY Baru € 3HUXKEHHS
(Gi3MYHOI aKTMBHOCTI Ta B LIJIOMY IlepeBara aHaOOJIIYHMX
mnpolieciB B opratismi. HagmipHuii ctpec y AUTHUHCTBI €
(aKTOPOM PU3HMKY OKMPIiHHS B HOAAIbIIOMY XUTTi [7]. [To-
PYILIEHHSI XapyoBOi MOBEIiHKM B ITIUTITKOBOMY Billi MOXKe
MPOSIBIISITUCST HEPBOBOIO aHOPEKCi€lo, OyJIiMi€l0 UM KOM-
MyJIbCUBHUM TEepeinaHHsIM, 1110 IMPU CTPeCci MOXe CyMpoOBO-
JDKYBaTUCSl TPMBOXKHUMU PO3JIalaMu, JENPECIEI0 TOLLO.

Ha KicTKoBO-M’S130BY cUCTEMY MiJTiTKa TAKOX BILJIMBAE
XPOHIYHUI cTpec. 3MEHIIIEHHST 0CTe00IaCTHOI aKTUBHOCTI
(uepe3 3MEHILEHHSI COMaTOTPOITHOTO TOPMOHA, TpUBaJe
MiABUILIEHHSI PiBHS TIIOKOKOPTUKOIIIB) Ta TiMOECTPOTEHisI
€ TIepelyMOBOIO OCTEOIIOPO3Y, MOPYIIEHb MTOCTaBU i BUCO-
KOI'0 pU3UKY KiCTKOBHX IIepejioMiB. M’si30Ba Hampyra cy-
MPOBOIKYETHCS OOJILOBMMM BiTUyTTSIMHU (YacTillle 11e OiThb
y MOTePeKy, IUHHOMY BilUIiJli Ta TOJJOBHUI Oilb HAIIPYTH).

DyHkuil WKipY UIBHO IMOB’S3aHi 3 LEHTPaJIbHUMU
HEeHpOEeHAOKPMHHUMU PEaKIliSIMU Ha CTPeC 3aBASKUA PO3-
BUHYTIN MepexXi KpOBOHOCHUX CyIuH. BuBibHEeHHS cy0-
cTaHl1liil P i3 HepBOBMX BOJIOKOH CEHCUOILTi3ye TYUHi KIIiTH-
HU JI0 TIOAAJIbIINX MOoApa3HuKiB. Heliponentuan MoxyThb
CTUMYJIIOBATH BUBIIIbHEHHSI OKPEMMX IIUTOKIHIB 3 TYYHMX
KJITUH 1 aKTMBYBATM €HIOTEJialbHi KJITUHU 3 TOAaJIb-
woto T-kiiTuHHOW0 iHOiNbTpatieto mKipu [8]. i 3MiHK
CIIPUSIOTh Hecleln(iyHOMY 3aIlaJIeHHIO Y BiIMoBigb Ha
MICUXOEMOLIIHUI CTpeC, IO MPOSBISIETHCS CBEPOLKEM,
epUTEMOIO Ta HAOPSIKOM IIKipu. AKTUBallisI DYHKIIIi cab-
HUX 3aJ103 MiABUIIYE COPUUHITIMBICTD IIKipU A0 iH(pEeK-
uiii. Ilpu TpuBazomMy cTpeci 3MEHIIYIOThCS pelapaTUBHi

MOJIMBOCTI, 110 MPU3BOAUTD 10 TPUBAJIOTO 3arOEHHS T0-
LIKO/IKEHb LIKIPU, paH i BUpa3oK. XPOHIYHUI CTpec Mae
MpoajiepreHHy Ta MPOaBTOIMYyHHY CIIpssMOBaHicTh. [ToHa
30 % nmepMaToNOTiYHUX PO3NAaiB MPOrPECYIOTh YU BUHM-
KaloTh I Ai€lo TICUXOJOTiYHUX (akTopiB [9], 30Kpema
rcopias, ceOOpeiiHUiA epMaTUT, KPOMUB’SIHKA, ByJbrap-
Hi ByrpM, posaiiea i iH. JlociIkeHHs, siKe OXOTUTIOBAJIO
noHazn 14 000 miTeit i MMTTKIB, ITOKA3aj10, 10 aTOIIYHUIA
JIIepMaTUT/eK3eMa, 3aXBOPIOBAHHS HIITiB, BUMNAMiHHS BO-
JIoccsl Oe3mocepenHbo MoB’s3aHi 3 memnpeciero [10]. 30i1b-
IIEHHSI MOTYXXHOCTiI CTpeCy 4acTO IMOENHYETHhCS 3 OLIbIIL
TSDKKHAM TIepebiroMm BYyrpoBoi xBopoOu. Ilcuxosoriunumii
CTpec MOXe YMOBUILHUTU 3arO€HHSI BYIpiB, a 3amaJeHHs
Ta pyoli Mic/ig akHe MOXYTb 0€3M0ocepeIHbO MOCUTIOBATH
TPUBOXXHICTb | CIPUUMHSTH CTPEC Y MiIJTITKOBOMY Billi.

XPpOHIYHUI CTpec MOXe MOCWIWUTH TpoOJeMu 3 Au-
XaJIbHOIO CUCTEMOIO y MiJUTITKIB, SIKi BXE CTpaXIaloTh Ha
XPOHIUHY peCIipaTOpHy MaToJIOTi0. 3HUXYEThCS UyTJI-
BiCTb PELIENTOPIB A0 BILIMBY OPOHXOIMJIATATOPiB KOPOTKOT
nii. Jlo GpoHXOJIereHeBUX 3aXBOPIOBAHb MOXKE IIPU3BOIUTHI
3MiHa IMyHHOTO 3aXMCTy B IiTeii, AKi IepeKnuBaOTh TPU-
Baymii cTpec. BuzHaueHO ioro BIUIMB Ha mepedir OpoH-
xXianmpHOI acTMmu. JlocaimKeHHs B AiTeli, XBOPUX Ha acTMYy,
rmokxasajio, 110 (ppakuiiiH1il OKCUI a30Ty Y BUAMXYBAHOMY
MOBITPi (SIK MepeABICHUK IOTipIIeHHS Nepediry XBopoou)
30iNbIIIyBaBCsI BXKe Uyepe3 45 XBUJIMH MICJIsl TOCTPOTO CTpe-
cy. [1oBTOpHI cTpecoBi cuTyallii MOXYTb TTOCUJIUTH 3ama-
JIGHHSI TMXaJIbHUX IUISIXiB i BUKJIMKATU CUMIITOMU aCTMU.
[MpocnexkTuBHE AOCTIMXKEHHsI 3a ydacTio adpoaMepuka-
HOK ITiITBEPIWIO, IO (i3MYHe HACUJIIBCTBO B AUTUHCTBI
(3 HACTYITHUM TPUBAJIMM CTPECOBUM DPO3JIaJIOM) BUSIBUIIO
CWJIbHUI TO3UTUBHUI 3B’S130K 3 TiJABUILIEHUM DPU3NKOM
OpoHxianbHOI acTMHM y moganbinomy [11]. Hamagu TpuBorn
YY MaHIYHi aTaKW IIPY HAAMIipHOMY CTPeCi MOXYTb IIPOBO-
KyBaTH TilepBeHTUISLIIIO.

V MmIiTKiB IIpyU TPUBAJIOMY CTPECi IiABUIIYETHCS PU-
31K PO3BUTKY CEPLIEBO-CYAMHHUX 3aXBOPIOBAHB HE3AJIEKHO
Bif CcyIyTHiX XBopo0. CTpec CIIpUSIE TTOPYILIEHHSIM PUTMY
ceplist, 30UIblIIyE WMOBIPHICTH BUHMKHEHHS apTepiaibHOI
rinepreHsii Ta pU3UK rocTpux CyIMHHUX Kartactpod. deski
BUIM (Di3UYHOTO CTPECy MOXYTb CIIPUYMHUTH 30iii eyeK-
TPUYHOI aKTUBHOCTI ceplisl (3HaYHa KiJIbKICTh ajpeHaJiHy,
Iy>ke HA3bKWI1 piBeHb Kajlilo ab0 MarHiio y KpoBi, HecTaua
KUCHIO TOIIIO), SIKWW MOXE TPU3BECTU [0 KUTTE3Arpo3-
JIMBAX apUTMiil i Hee(EeKTUBHOro cepleOuTTs. 30Kpema,
CIIOCTEepEeXEeHHS 3a TalliEHTaMU 3 iIMIUTAHTOBAHUMU Kap/1io-
Beprepamu-aediopunstopamu y Holo-Mopky mokasaio,
110 KiJIbKiCTh TaXiapUTMiil 3HAUHO 3pociia Imics TepakTy 11
BepecHs1 2001 p. MOPIiBHSIHO 3 KOHTPOJIbHOIO Tpyrioio [12].
UYepes 3MiHM Y KpOBOIIOCTaYaHHi, iMyHHOMY 3aXUCTi i1 ak-
TUBHOCTI MeiaTOPiB 3alaJIeHHSI ITiABUIIYETHCS MOXJIUBICTh
3arajeHHs B CUCTeMi KpOBOOOITY, 30KpeMa KOPOHaApHUX Cy-
nuHax. linepainigemiss MoXe CHPUSITA TOTipIIEHHIO KPo-
BOITOCTaYaHHSI Ta KUCHEBill HENOCTATHOCTI LEHTPATbHUX
KUTTE3a0E3MeuyBaTbHUX OpraHiB. JlocmimKeHHsT y MaBm
rnpojaeMoHcTpyBain [13], 10 couiaabHUl CTpEC CTUMY-
JIIOE TIPUCKOPEHUII KOPOHAPHUI aTeporeHe3. XpOoHiuHe
3anajieHHsT HU3bKOTO CTYIEHSI, CTUMYJIbOBAHE CTPECOM,
BIUIMBA€E HA PAHHIO TOSIBY, TPOrPECYBaHHS Ta TPOMOOTUYHI
yCKJIamHEeHHs aTepockiepo3y. Hapasi HayKoBLISIMM aKTUBHO
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BUBYAETHCS CUHIPOM TaKOIy0o (CMHAPOM «PO30MTOrO cep-
Lis») y AiTeld Ta miuniTkis [ 14, 15]. Briepiiie BiH OyB onucaHuii
1990 poky i mossirae y ctpec-iHAyKOBaHUX 3MiHAX CTPYKTY-
pu Ta byHKIIT cepiieBoro M’s3a. [Ipu roctpomy crpeci Haj-
JIMILIOK apeHaliHy MOXe CIPUYMHUTU Ba30KOHCTPUKILIIO
NMpiOHUX KOPOHAPHUX CYIWH, 1110 3MEHIIYE HaIXOMKEHHS
KpoBi 10 Miokapaa. KarexojaMiHM TaKoX MOXYTb CIIPUSI-
TU HAaAMIPHOMY HaJXO/DKEHHIO KaJIbllil0 B KapliOMiOIIUTH.
HancwnbHa ctumynsis B-aapeHopelenTopiB Kapaiomio-
LIUTIB i HAAMipHEe HAIXOMKEHHS i0HiB KaJIbLIil0 TIPU3BOAUTH
10 pedpakTepHOCTi (HECIIPUMHATINBOCTI) KapIiOMiOLIUTIiB
i 3HMZKEHHST HaCOCHOI (PYHKIIIT ceplist. Y MioKap/i BUSIBIISI-
€ThCS TOIIKOMKEHHS 0a3aJbHOI MeMOpaHM MITOXOHJPIi,
¢ibpo3, Hekpo3, HaOpsK Ta 3arudenb KiitThuH. PamToBa
CabKiCTh CEpLIEBOr0 M’si3a CYMPOBOMXKYETLCSI XapakTep-
Humu 3MiHamu Ha EKIT, 3MiHOO (hopmu J1iBOTO IIUTyHOUKA
Ta MeBHUMU KJIIHIYHUMU cKapramu (iHTEHCUBHUIA Oib 3a
IPYIMHOIO, 3aMaMOpoYeHHs Tolo). CTpecoreHHa Kapaio-
Miorarisi Takoly0o 3a3BrUyYail OyBa€ Mpu roCTpoOMy CTpeci i
Ma€e 3BOPOTHMI Tepedir. XpOHIYHUIA CTpec y MiTiITKOBOMY
Billi MOXe TIPOBOKYBAaTH ITOPYIIEHHS KPOBOOOITY y IpiOHMX
CyIUHAaX, MiATPUMYBATU BEreTaTUBHY AUCHYHKILIO, CIIpH-
SITA TPaH3UTOPHIN imemii Miokapma, aHTiOTPO(OHEBPO3Y
PeitHo. byno BU3Ha4YeHO, 1110 XPOHIUHUIA CTpecC y MiliT-
KiB MOB’SI3aHUI i3 MiABMUIIEHOIO PeaKklli€lo MiacTOJiYHOro
apTepiaibHOTO TUCKY Ha TOCTpUii CTpec. XpOHIUHUI cTpec
y Mi3HbOMY TMiAJITKOBOMY Billi CYNPOBOIXYETHCS 3pOC-
TaHHSIM CEPLEBO-CYAMHHUX CTPECOBUX peakiliil. A mim-
BUIIIEHHSI PEAKTUBHOCTI /iaCTOJIIYHOTO TUCKY BUSIBUIIOCS
MPOTHOCTUYHUM (haKTOPOM 3MiHU TOBIIMHU iHTUMU-MEia
Ta cyOKJIiIHIYHOTO aTtepockiieposy [16]. JloBrorpusaie cro-
CTEpeXeHHS 3a CeplieBO-CYIMHHOIO CUCTEMOIO TiJIITKIB,
SIKi TIEpeXWJIM YU TEePeXUBAIOTh BILIUB CTPECY, € 0COOJIN-
BO iHOpMATUBHUM 4Yepe3 Te, 10 Y LIbOoMY Billi diznmuHe
CTAHOBJICHHS 11l€é TPUBAE Ta CeplieBa PEAKTUBHICTb MOXKe
3MiHIOBaTUCSI. AMepMKaHCbKa KapIioJoriyHa acolliallis
BKJIIOUMJIA TICUXiaTpUUHi 3aXBOPIOBaHHS (SIKi MOXYTb OyTU
HacJiIKaMM CTPECOBUX BILIMBIB) 10 (haKTOPiB pU3UKY Cep-
LIEBO-CYIMHHUX i KapJioMeTa0OIiUHUX 3aXBOPIOBaHb yXXE B
IUTST9oMY Bilii [17].

Crpec Bimirpae omHy 3 TpPOBITHUX pOJIeil B €TioJIO-
rii Ta maroreHe3i po3naaiB TpaBJICHHS Y MiTel i IMi/UTITKIiB.
[II1yHKOBO-KUIITKOBUI1 TPAKT Ta MPOLECU TPaBJICHHS Tie-
pebyBaloTh y CKIaIHMX BiTHOCHHaX 3 Mo3koM. HeiipoHHa
MepexXa TPaBHOI CHCTeMU 3aJIeXKUThb Bill (DyHKIIIOHYBaHHS
LEeHTpaJIbHOI HEPBOBOI Ta BEreTaTUBHOI HEPBOBOI CHCTEM,
€HIOKPMHHOI PeryJsiilii, KpoBoOOiry, HeiipoMemiaTopiB Ta
enekTpoiTiB. CTpec Moxe IOPYIIYBaTU PUTM CKOPOYEHb
pPi3HMX BiAITiB IUIYHKOBO-KHUIIKOBOIO TpPaKTy, POOOTY
Cc(iHKTepHOro amapaTty, piBeHb KHUCJIOTHOCTI y KOXXHOMY
BT Ta, SIK HACJIIOK, MPOLEC MEepeTpaBIeHHs i 3aCBO-
eHHs1 ixi [18]. CrniocTepira€rbesi CrOBiIbHEHHST BUTTOPOXK-
HEHHSI 1IJTYHKY, ajie IPUCKOPEHHSI KUILIKOBOTO TPaH3UTY Ta
MOTOPUKHU TOBCTOI KKK, [1pn XpoHiYHOMY cTpeci y aiTeit
MiJTITKOBOTO BiKy MOXYTh CITOCTEpiraTtvcst ractpoes3oda-
reajibHUil pedIioKC, CUHIPOM TOPA3HEHOTO KUIIIEYHUKA,
(YHKIIIOHAJIbHI TaCTPOAYOeHAIbHI 3aXBOPIOBAHHS; ITiABH-
1IIYEThCS PU3MK 3araibHO-BUPA3KOBUX MPOLECIB y IITyH-
KOBO-KUIIIKOBOMY TpakTi. Yepe3 IopylleHHsT KpOBOIIOC-
TayaHHSI OpraHu TPaBJE€HHS HEA0OTPUMYIOTb KUCEHb, 1110

MOPYIIIYE 3arOEHHS NECTPYKTUBHUX YpaKeHb, a iMYHOCY-
Mpecis MiJ yac TpUBAJIOro CTPeCy MPU3BOIUTD 10 3MEHIIIEH-
Hs1 onopy iHBasii Helicobacter pylori. Ctpec Mae 3HAYHUIA
BIUIMB Ha MAlli€EHTIB i3 XpPOHIYHUMU 3aXBOPIOBAHHSIMU KHU-
meyHuka. JInckomdoprt, 6iib, posnanu nedekalii, peruanB
3amayieHHsT 4acTO CYMPOBOIKYIOTh CTPECOBI TIEpeKMBaHHSI.
Hewmaso mocniakeHb TPUCBSIYEHO pOoJTi MiKpOOIOTH KUIIIeU-
HUKa y (popMyBaHHI peakilii Ha CTpeC Ta CTPECOCTIMKOCTI.
Mixpo6ioM IUIyHKOBO-KHMIIIKOBOTO TPAKTy € CBOEPITHUM
MOCEePEAHNKOM MiX CTpecoM i (hyHKIIIOHYBaHHSIM OpTaHi3-
My. BunineHHs karexojaMiHiB Ta TacTpOiHTECTUHAIBHUX
TOPMOHIB, CTUMYJIbOBaHE CTPECOM, BIUIMBAE HA CTPYKTYPY
11 aKTUBHICTh KUILIEYHUX OaKTepiil. bakrepii 0epyTh yyacThb
y peryJsiiii CMHTe3y HelpoMeaiaTopiB i iX IoInepeaHUKiB
(cepoTOHiHY, TpuITO(haHy, raMMa-aMiHOMACJISTHOI KHUCJI0-
TH TOIIO), a TAKOX MOXYTh CEKpETYBaTH Ta BIUIMBATH Ha
(yHkuii GiNKiB i X MeTaboIITIB, sIKi OepyTh y4acTb y BU-
BUJIbHEHHI HEHPOIEeNTUIIB i KUILIKOBUX TOPMOHIB. Mikpo-
6ioM MoIy/TIO€ IMyHHY Mepeiady CUTHATIB Bifl KUIIIEUHUKA
IO MO3KY 3a JOIOMOTrO0 iHAyKLii uTokiHiB [19]. TTpu xpo-
HIYHOMY CTpeci 3MiHM KPOBOIOCTAYaHHsI, KUCHEBOTO 3a-
Oe3medeHHsI, PyXOBOI aKTUBHOCTI TPaBHOI CUCTEMM, TIOPSII
3 aKTUBALIi€EI0 OKCUIIATUBHOTO CTPECY Ta 3arajbHUX IPO-
1I€CiB, CIIPUSIOTH HOPYIICHHIO KUTTEAISTBHOCTI KMIITKOBOI
MikpoOioTu. BogHouac BinOyBa€ThCsl MOIIKOIKEHHST KHUIII-
KOBOro Gap’epa, 110 MPU3BOAUTH 10 IMiABUILIECHHS KHUIIIKO-
BO1 nMpoHUKHOCTI [20]. TTin BIUIMBOM CTpecopiB CTPYKTypa
KHUIIIKOBOI MiKpOOiOTH 3MiHIOETBCS, 3POCTA€E MMOBIpHICTh
BUHWKHEHHSI 3aMaJIbHUX 3aXBOPIOBAHb Ta 3MEHIIIYEThCS 3a-
XUCHMI BIUIMB MiclIeBUX iMyHOIJI00y iHiB [21]. 3okpema,
3MEHIIYETHCSI PI3HOMAHITHICTh MiKpO0OiOMY, 30iIbIIYETHCS
KiJIbKICTh TTPO3anaJibHUX BUMIB i 3HUKYETHCS KiJIbKICTh OaK-
Tepili, sIKi BUPOOJISIIOTh KOPOTKOJIAHIIIOIOBI SKUPHI KUCI0-
THU, TMOTMEPETHUKU TPUTITO(haHy Ta TUPO3UHY Towo [19, 22].
KniniuHo nuchio3 31aTeH BIIMBATH Ha SIKICTh 3aCBOEHHS
MOXMBHUX PEYOBUH, Iepedir (pyHKIIOHAIbHOI AUCIIETICIl,
3aMaJbHUX 3aXBOPIOBAHb HUTYHKOBO-KMUIIIKOBOTO TPAKTY,
MpOrpecyBaHHsI MMATOJIOTii TOBCTOI KMILKU i iH(iIKyBaHHS
arpecMBHO-TIATOTeHHUMU Tamamu. Hapasi noBeneHo, o
KMIIKOBa MiKpo0ioTa Ta il METabOiTH PeryatoTh TOMeoc-
TaTUYHI IMpKaaHi pyHKii meyinku [23]. JIBoHanpaBieHMit
3B’130K Mi>K MO3KOM i KUILIIEYHUKOM 3YMOBITIOE MOXKJIMBICTh
MMIBUIIECHHST PE3WJIBEHTHOCTI JIIOAWHU IUISIXOM KOPEKIIil
TpaBJIeHHsI Ta OaKTepiaJIbHOTO CEepelOBUINA KUIIEYHUKA.
Hapasi Bimomo, 1110 mpo0ioTU4Hi Ta MpedioTUIHI 3aco0u €
HaNOUIBII e(PEeKTUBHYMMU Y ITUTITKOBOMY Billi, KOJIM KHUIII-
KOBa MiKpoOHa €KOCHCTeMa, SIK i MO30K, aKTUBHO 3MiHIO-
€ThCs 11 eBoJmtoLlionye [21, 24, 25].

3MiHa (QYHKIIIOHYBaHHSI HUPOK Ta CEYOBUBIIHOI CHC-
TEMM TiCHO TIOB’sI3aHa 3 IepebiroM CTPECOBUX peaKiliii.
Ju3ypist y aiTeii Ta MiTiTKiB HAOiIbIIe aCOLIIOEThCS 3 iH-
TEHCUBHUM CTpecoM. J1o TOro XX y mai€HTiB 3 XpOHIYHUMU
3aXBOPIOBAHHSIMU CEUOBMBIIHUX IILUISAXiB 3HMXKEHI amar-
TaliitHi MOXJIMBOCTI. HUpKM mBHUIKO pearyoTh Ha 3MiHU
KpPOBOOOITy, CIPUYMHEHI BEreTaTMBHOIO JMCPETYJISIIEIO,
nrcOazaHCOM KaTeXoJIaMiHiB i HepoMemiaTopiB, 3aIisTHIX
y KacKaji CTpecoBOi peakKTUBHOCTI. [lopyieHHss iMyHHO-
TO 3aXUCTy CIpUsIE BUHUKHEHHIO PELUIUBIB Ta/ab0 Mpo-
IPeCyBaHHIO XPOHIYHUX 3alajJbHUX 3aXBOPIOBAHb HUPOK i
HUWXKHIX BITITiB CEUOBUBIHOT CUCTEMMU.
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Vci Bigniiu eHIOKPMHHOI CUCTeMH 3alisHi y dop-
MYBaHHi BiIMOBiZi Ha XPOHIYHMI UM HaAMipHMIA CTpec.
VY minfmiTKiB MPUTHIYYETHCS PIiCT, CTaTeBUIl PO3BUTOK Ta
¢yHKILIT muTonoaioHoi 3ano3u. [1pyu HanMmipHOMY cTpeci
MOXYTb CIIOCTEpIraTucs O3HAKU TiMOTUPEO3y. XPOHIYHUMA
CTpEC CIPUSIE PO3BUTKY aBTOIMYHHOTO TUpeoinuTy. [TinBu-
IIEHUIi TJIIOKOHEOTreHe3 Ta CIIPOBOKOBaHA CTPECOM i Hal-
JIMIIIKOM KOPTU30JIy BiJHOCHA iHCYJiHOPE3UCTEHTHICTh
MOXYTb CTUMYJIIOBaTH [EOIOT, 3arOCTPEHHS YU JIEKOM-
MEeHCAallil0 IYKPOBOTO miadeTy 1-ro THILYy, BimirpaTu IeBHY
pOJIb B €TioJIOril IyKpOBOro miabery 2-ro Tumy (a TaKox
MiABUIIYIOTh PU3UK HOTO PO3BUTKY B MOAAIBIIOMY — Y
JIOpOCaoMY Billi). XpOHIYHUIA CTpec, SIKUil CYIPOBOIXKY-
€ThCSI TPUBAJIOIO0 CTUMYJISILIIEI0 KOPTUKOTPOITiH-PUII3UHT-
TOPMOHA i TOHAIOTPOITiH-iHTiOYI0UOro ropMOHa, TaIbMYy€E
CUHTE3 FOHAJAOTPOINiH-PUII3UHT-TOPMOHA i TOHAAOTPOITi-
HiB, III0 B pe3yJIbTaTi TPU3BOIUTH /10 3HUXKCHHSI PiBHSI CTa-
TeBUX ctepoiniB. ToOTO XpOHIUHMIA cTpec MPU3BOAUTH 10
CIIOBUJIBHEHHSI CTATEBOTO IO3piBaHHSA. Y MiBYAT-MiIIiTKIB
Ha TJIi cTpecy MOXe MaTu Miclie TTOPYIIEHHST IUKIiYHOC-
Ti BUAUIEHHS (QOJIKYIOCTUMYIIOI0YOTO i JIFOTEIHI3yI040TO
TOPMOHIB, iABUILEHHS PiBHS MPOJIAKTUHY Ta Pi3HOMAaHIT-
Hi po3JIaiy MEHCTPYaJbHOTO LUKJITY (Timo/oJ1iro/ameHopet,
aHOMaJIbHi MaTKOBi KpOBOTEUi TOII0); TillOeCTPOTeHil; Tip-
CYTU3M; BUHUKHEHHS TOOPOSIKICHUX MyXJIUH (JIelioMioM);
rirnepruiasist €HIOMETpil0, €HAOMETPio3; 3axXBOPIOBAHHS
MOJIOYHUMX 3aJI03; MOPYLIEHHSI PenpOnyKTUBHOI (hyHKIILi1
(3BHUKEHHS JIFOTETHI3YI0YOT0 TOPMOHA MPU CTPECi MPU3BO-
JATh 10 TIPUTHIYEHHS OBYJISILT). ¥ XJIOMIB Ha TJIi cTpecy
MOXe CITOCTepiraTucst 3aTpuUMKa CTaTeBOTO J03piBaHHS.
TpuBanuii cTpec BIJIMBAE HA CUHTE3 TECTOCTEPOHY, MOXE
CIPUYMHUTU €PEeKTUIIbHY AUChYHKIIII0, 3MiHY J1i0if0, Ti-
TMOTOHAAU3M, TIHEKOMACTiO TOIIO.

DyHKIIIOHYBaHHSI BEreTaTMBHOI HEPBOBOI CUCTEMU
LIIJIBHO TIOB’sI3aHE 3 €HIOKPMHHOIO PEryyslli€lo i mepe-
OyBa€ MmiAd BIUIMBOM LIEHTPAJIbHOI HEPBOBOI CHCTEMM.
IIpu xpoHiuHOMY CTpeci y AiTell MiAJiTKOBOro BiKy 3a-
3BMYail MalOTh MicClle XapaKTepHi MCUXOeMOLIiHi peakilii.
CrekTp 1uX MPOsIBIiB ITOCTaTHbO IIMPOKUI Ta 3aJIeXKUTh
Bin 6araThox (haKTOpiB: TUITY HEPBOBOI HisSILHOCTI, CITOCO-
Oy pearyBaHHSI Ha CTpec, 0COOJIMBOCTE (PYHKIIIOHYBaH-
HSI BereTaTMBHOI HEPBOBOI CUCTEMHU (sIKa 3a3HAE 3HAYHOI
nepedymnoBu y mepion mybepraty). Y IIbOMY Billi CIToCcTe-
pira€Tbcsl MO3UTUBHUI 3B’SI30K MiX piBHEM COIiaJIbHOI
TPUBOXHOCTI 3 BUXiIHOIO CUMITIATUYHOIO BETE€TATUBHOIO
PEaKTUBHICTIO Ta peaklii€lo KOpTU301y Ha cTpec [26]. Y ce-
penHbOMY TimTiTkoBOMY Billi (14—16 pokiB) mposBisIacs
MHiIBUIlIEHA YyTJIMBICTh BET€TaTMBHOI PEryJIsllii 10 yIpaB-
JIIHHSI CTPEeCOM Yy CollialbHO CKiamHuX ymoBax [27]. Ha-
CJliIKaM¥ XPOHIYHOI'O CTPeCy y MilIiTKOBOMY Billi MOXYTh
OyTH TIOpYILICHHSI BUOYIOBYBAaHHSI COLIiaJIbHUX 3B’SI3KiB,
Haraau TPUBOTH Ta CTpaxy, MaHiuHi aTaku, arpecisi, mopy-
LLIEHHSI IMam’sITi, 3HWXKEeHHS IIBUIKOCTI pO3YyMOBUX TpOLIE-
CiB, TMOTIpILIEHHS YCIiXiB Y HaBYaHHI TOIIIO, a TaKOX (op-
MyBaHHSI TICUXOMATOJOTIYHUX cTaHiB. HammipHuit ctpec
MOXe IIPU3BECTH OO 3aiKaHHS, IICUXOTeHHOI BiICYTHOCTI
MoBJieHHsI. CTpecoM MOxXe IMPOBOKYBATUCS MOYACTIllIaHHS
MUMOBIJTBHUX M’SI30BMX TiKiB y BUIVISIAI PyXiB UM 3BYKIiB.
Yepes Te, 1110 COH Mia 3HAYHUM BILIMBOM KOPTUKOTPOITiH-
PWIi3MHI-TOPMOHA, KOPTU30JIy i iHIIIMX MeAiaTOpiB cTpe-

Cy, oro posjaay 4acTo CIIOCTEepPiraloThCs y Iepiof mepe-
JKMBAHHSI CTPECOBOIO CTaHy. fAKILO MPU roCcTpoMy CTpeci
MOXKJIMBE TPaH3UTOPHE OE3COHHSI BMPOMOBX JEKiTbKOX
IIHIiB, a B TIOAJIbIIIOMY BOHO MOXKE 3MiHUTHUCS MAaTOJIOTiv-
HOIO COHJIMBICTIO, TO TIPY XPOHIYHOMY CTpecCi TpuBase Io-
pYLIEHHSI CHY CTa€ MapKepOM HEKOMIIEHCOBAHOT TPUBOTH.

XpOHIUHMUIT CTpeCc CHIpHUSIE IIOTIPIICHHIO IMYHHOTIO
3aXUCTY. SKIIO TOCTpUii CTpeC CTUMYIIOE iIMYHITET, ITil-
BUIIIEHHSI PiBHSI KOPTU30Jy Ta TJIIOKOKOPTMKOINIB, Ma€
MPOTHU3amajibHi BIACTUBOCTI, TO TPUBAJIC IIiIBUILIEHHS
KOPTU30J1y MPU3BOAUTH JO 3MEHILEHHS YYTJIMBOCTI iIMyH-
HUX KJIITUH, 3pOCTaHHS mpo3anaibHux edekTiB [7]. [1pu
XPOHIYHOMY CTpeci 30i/IbIIYETHCSI BPA3AUBICTh 10 iH(pEK-
HiiiHux 30yqHMKIB. [ocTpi 3aXBOPIOBaHHS MalOTh OiIbII
TpUBAIMI TiepeOir, yactinie hopMy€eTbCsl XpOHiYHA MaTo-
Jiorist. 3pocTae Bpas3JIMBICTh 10 YMOBHO-TIATOTEHHOT (hJ10-
pH, TIEPCUCTYIOUMX i TaTeHTHMX iHbeKIiil. CTpec mopyiiye
CUHTE3 LIMTOKIHIB i Peryysililo YTBOPEeHHsS GioMapKepiBs,
SIKi OepyTh y4acTh Y 3aTOEHHI paH, yepe3 110 11e 3aTOEHHS
3aTpuMyeThbed. LlikaBuM € Te, 110 iIMyHOJIOTiUHA IaM’ SITh
Ha aBTOAHTUTEHU Yy IIPOLIECi, IO 3aJeXUTh Big T-KIiTuH
ImaM’sITi, MOXe CIIPUATU PO3BUTKY MEXaHi3MiB ITOAOJIaHHS
ctpecy. Posnmanu, moB’s13aHi 3i cTpecoMm, AEMOHCTPYIOTh
3HAYHMI 3B’30K i3 MOAAJIBIIMM PO3BUTKOM aBTOIMYHHUX
3aXBOpIOBaHb [28]. Pu3uk aBTOiMyHHUX 3allalbHUX 3aXBO-
pIOBaHb KHILEYHMKA, PEBMATOIMHOIO apTPUTY, Tcopiady
BUILMI B 0Ci0 i3 TOCTTpaBMaTUYHUM CTPECOBUM PO3JIAIOM.
IMyHOCynpecuBHUIT eeKT MOXe BKJIIOYATUCS y TaTore-
He3 aBTOIMYHHHUX 3aXBOPIOBaHb (30Kpema, BHUPa3KOBOTO
KoJtiTy, XBopoou KpoHa, peBMaToifHOTro apTpUTy TOIIO) i
OHKOJIOTIYHMX 3aXBOPIOBaHb MPU XPOHIYHOMY TPUBAIOMY
crpeci. [HTEeHCMBHO BUBYAETHCS BIUIUB CTPECY 1 CYMyTHIX
aganTalifHNX peakiiii Ha 0i0JIoTil0 BUHUKHEHHS Ta IIpOo-
rpecyBaHHsI OHKOJIOTIYHHMX IIPOLIECiB. XPOHIUHUI CTpec
MOXe€ ITIBUIIUTU (30KpeMma, 3a paxyHOK 30LIbIIeHHS
CUMIMATOaAPEeHAaT0BOI PEaKTUBHOCTI) CIIPUAHSTIUBICTD 10
MEBHUX TUIIIB ITyXJIMH Ta 3HU3UTU MPOTUPAKOBUI iIMYHITET
[29, 30].

ICHYIOTb TOCHIIKEHHS, $IKi BU3HAYWJIM OCOOJMBOCTI
CIIPUMHSTTSI 0010 i O3HAK 3aXBOPIOBAHHSI B YMOBaX XpoO-
HiYHOTO cTpecoBoro craHy. Hampuknan, aitu, sIKi mocTiiiHO
nepeOyBai B 30Hi MPOBEICHHST OOMOBUX [iii, Oy CBim-
KaMu oO0CTpiliB, GoMOapayBaHb, MEHIIE 30CEPeIKyBaIN
yBary Ha OCOOMCTHX COMAaTUIHUX BiTUyTTSIX, HiXX Ti, XTO HE
MaB IoAioHoro mocBimy [2]. Bimomo, 1110 XpoHIYHMI TICHU-
XOEMOIIITHUI CTpeC i XpOHiYHa XBOpoOa BILIMBAIOTH OOVH
Ha OHOTO Ta MiATPUMYIOTh iCHYBaHHSI OIMH OJHOr0. Afar-
TalliliHi TIpoliecH i MOIOJIaHHS CTpecy HEMOXKJIMBI 6e3 Mmo-
30aBJIEHHSI COMAaTUYHOTO CTPAXIAHHS, TO/i SIK TO3UTUBHUI
MPOTHO3, OMyXXaHHS Ta BiTHOBJEHHS IPU 3aXBOPIOBaHHI
BiImOYBaIOTHLCS IIBUIIIIE 32 BiICYTHOCTI MPOSIBIB CTPECY.

BiitHa B YkpaiHi — 11e Tpareist HallioHaJIbHOTO MacIll-
Taly, sika, 0e3yMOBHO, 3HAYHO BIIMBAE Ha CTaH 310POB’s
miteil i mimmiTkiB. [ocTpmit, a 0COOIMBO XpOHIYHMI, TICU-
XOEMOLIITHUI CTPEeC MOXe MaTU TPUBAJIi iICTOTHI HACTIAKYU
Yy BUIJISIAI CTIMIKMX 3MiH (DYHKIIIOHYBaHHS Pi3HUX OpraHiB
i cucteM opraHi3my, sskuit pocre. Hapasi migBuieHHs pe-
3WJIBEHTHOCTI IMIJITKIB YKpaiHM € HaWBaXJIMBIIlIUM 3a-
BIAHHSIM UISL TIATPUMAaHHS IICUXiYHOT0, (hi3MYHOTO Ta CO-
MaTUYHOTO 30POB’sl MaliOyTHHOTO MOKOJIiHHSI.
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KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HIiCTb KOHMJIIKTY iHTepeciB Ta BjJacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.
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BiitHu» Ta HIAP «O0rpyHTyBaTn (hyHKIiOHATBHO-OpTraHi-
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Clinical consequences of psychoemotional stress in adolescence

Abstract. The problem of stress-induced health disorders has
become increasingly important during the military conflict in
Ukraine. Adolescence is characterized by significant challenges
for the body due to intense anatomical, physiological, neuroendo-
crine, and psychological changes. Increased sensitivity to the ef-
fects of stressors, in particular due to the maturation of stress-sensi-
tive parts of the brain and related changes in hormonal responsive-
ness, is typical of adolescents. Stress caused by war-related factors
is becoming chronic in Ukrainian children and adolescents. It can
lead to disruption of body functions and adaptive capacities, for-
mation or exacerbation of organic pathology. The article analyzes
the data of modern scientific literature on clinical manifestations of
acute and chronic stress in adolescents. Particular attention is paid
to somatic changes in children and adolescents that are induced
by chronic stress or observed against its background. Disorders
of physical development, skin and musculoskeletal system func-
tioning, peculiarities of the course of certain diseases of the bron-
chopulmonary system are described. Attention is focused on the
formation of cardiovascular pathology, including life-threatening

conditions, on disorders of various parts of the gastrointestinal tract
and the gut microbiome, changes in kidney and urinary system
function. The article provides up-to-date information on the mani-
festations of endocrine diseases, disorders of autonomic regulation
and immune homeostasis under the influence of psychoemotional
stress. The results of our own research on the frequency and nature
of clinical manifestations in adolescents who lived in the war zone
or became internally displaced people, as well as the presence of an
imbalance of stress-supplying systems in adolescents during the war
are presented. The features of the perception of pain and signs of
disease in the conditions of chronic stress are determined, in par-
ticular, a decrease in the fixation of attention on personal somatic
sensations in children who were constantly in the combat zone and
witnessed shelling. Psychoemotional stress experienced in adoles-
cence can have long-term significant consequences in the form of
persistent changes in the functioning of various organs and systems
of the growing organism, as well as diseases in later life.
Keywords: adolescents; psychoemotional stress; military actions
in Ukraine; somatic complaints; health status; review
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AHIMPOBCHKNN AEPIKABHUN MEANYHNA YHIBEpCUTET, M. AHIMNPO, YKpaiHO

ABTO3AMAAbHI 3QXBOPIOBAHHS.
YacTtuHa 2. NMipuHosi iHdAamacomonarii
TA iHWIi CUHAPOMM MOCUAEHHS CUTHOAY iHTEPAENKIHY-1

Pestome. Cucmemni aemoszananvni saxeoprosanns (CA33) esancaiomocs poznradamu epodiceroi imynHoi cucmemu,
AKI XApaKmepusyomsCcs CUCHEMHUM CIMePUNbHUM 3andieHHAM, Wo He 3aiedcums 8i0 iHgeKyii ma agmopeaxmueHux
anmumin abo anmueencneyugiunux T-kaimun. AemosanaseHHs yacmo onocepeoko8yemvcs iHpaamacomamu, 6io-
noeioHo, iHgaamacomonamii ma iHwii CUHOPOMU NOCUACHHS cueHany inmepaelikiny-1 (IL-1) seasroms co6or eeauxy
Kaacughixauiiiny epyny CA33. Ingpaamacomu iominHi 3a munom eHympiuuHbOKAIMUHHO20 peuenmopa, AKui Cmae Kap-
Kacom 015 8cb020 KOMHNACKCY, 4 NIDUH € 0OHUM 3 OCHOGHUX GHYMPIUWHbOKAIMUHHUX CEHCOPHUX OLAKI8, AKi 30amHi iHiyi-
roeamu ymeopeHus ingaamacom. Jlanuii Haykosuii 0250 € dpyeum y cepii nybaikayiil, 00 €OHaHUX 3a2aAbHOK MEMOH
niosuwjenns obiznanocmi aikapie ujo0o npobaemu CA33y dimeii. Y chokyci oanoi pobomu — cyuacHi Haykogi ys61eHHs
npo nipuHosi ingaamacomonamii, AKi CMAHOBAAMb 3HAUHULL Kaacmep YCix IHpaamacomonamili, ma iHui cuHOpoMu
nocunents cuenany IL-1. Ilowyx ingopmauii 3a ocmanni 10 pokie 30iiicnioéascs 3a 6azamu oanux Web of Science,
Scopus, PubMed Central®, Google Scholar 3a kaouosumu crosamu “autoinflammatory diseases”, “autoinflammation”,
“inflammasomopathies”, “pyrin”. YV pobomi nasedena 3aeanrvHa xapakmepucmuka iHgaiamacomonamiii, 062060peHO
iMyHObI0N02i4HI 0c00AUBOCMI CEHCOPHO2O OINKA NIPUHY | NIDUHOBUX iHGAaMACOM, IX KAIMUHHA eKCnpecis, MOAeKYASPHI
MexaHizmu ix akmuseauii ma oomedcents cueHany. B oensdi makoyc nodana KaiHiko-namoeeHemu4Ha XapaKmepuc-
MUKA 2eHeMUYHO BU3HAYEHUX NIPDUHOBUX IH(Dramacomonamii ma inuux cuHopomie nocunents cuenany IL-1: cimetinoi
Ceped3eMHOMOPCbKOI NUXOMAHKU; NIPUH-ACOUIH0BAH020 ABMO3ANAACHHS 3 HellmpoginbHum depmamo3om; degiyumy
mesanonamiinasu; PSTPIP1-acoyiiiosanux 3anansbHux 3axe0pr8ams;, CUHOPOMY NepioOuyHOI NUXOMAHKU, iIMyHOOe-
Giuumy i mpomboyumoneHii; HeOHAMANbHOI UUMONEHIT 3 OUCeeMONOe30M, A8MO3ANANCHHAM, BUCUNKOK Ma 2emoda-
eouyumapHum aimgpozicmioyumosom; degiyumy anmaeonicma peuyenmopa IL-1; degiyumy anmaeonicma peuenmopa
IL-36; cundpomy empamu peyenmopa IL-1 do anmaeonicma peyenmopa IL-1 mowjo.

KimouoBi ciioBa: asmoszanansui 3axeoprosanna; ingaamacomonamii; nipun; inmepaeiikin-1; cimeiina cepedzemmo-
MOPCbKA AUXOMAHKA; 021510

Bctyn

ABTO3anajieHHsI Ha CbOTOAHI PO3IJISIAETHCS SIK OKpe-
Ma CcaMOCTiliHa KaTeropis iMyHHOI AMCGYHKILI Mopsa 3
aBTOIMYyHIiTeTOM/ajieprieto Ta imyHoaediuurom [1], omHak
00i3HaHICTh 1I0/I0 LIMX CTAHIB cepel JiKapiB € HeAOCTaT-
HBOIO, 110 MPU3BOIUTH A0 3HAYHUX 3aTPUMOK Y JliarHOC-
THUII 1 HEONMTUMAJILHOTO MeHeIkMeHTy [2]. 1o Toro X 1t
3aXBOPIOBAHHSI, 110 TePEeBaKHO MaHi(eCTyIOTh Y IUTSIYO-

MY Billi, € CKITaIHUMH JIJIsT TIarHOCTUKY Yepe3 KOMITTIEKCHY
KJIiHiYHY MaHigecTaiito. byno moxkasaHo, 1110 HaBiTh IIpU
KJIaCMYHUX, TOOTO HAMOLIbII BiZIOMUX i BUBYEHMX, TIE€pio-
MUYHUX CUHAPOMAaX TaKUii TUTIOBUI CUMIITOM, SIK a00Mi-
HaJIbHUI OiJIb, YaCTO MOMMWJIKOBO MPUIMAIOTh 3a TOCTPUIA
XUBIT, 1 30—40 % Takux MallieHTiB 3a3HAIOTh XipyPrivHOTO
BTpYUYaHHS (aneHaeKToMii a00 XOJIeIMCTEKTOMIT), 1110 HE €
HeoOXigHUM [3—6]. JomaTkoBUM IPOOJEMHUM aCIEKTOM
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€ Te, 110 B KpaiHax 3 OOMEXEeHUMHU pecypcamMu CUCTEMU
OXOpPOHU 3[I0pPOB’Sl diarHO3 CHUCTEMHOIO aBTO3aMaJbHOrO
3axBoproBaHHsSI (CA33) yacTo IpyHTYEThCSI Ha IMigo3pi 3a
KJIIHIYHOIO TMpe3eHTalli€lo, ajlé He OTPUMYE aIeKBAaTHOTO
TEHETUYHOTO MiATBEePIKEHHs, a ODilliliHI peecTpn TaKux
3aXBOPIOBaHb 3a3BUYAii BiICYTHi.

I1arorene3 CA33 110B’sI3yIOTh 3 TUCPETYJISIIIIEI0 MeXa-
Hi3MiB BpPOMIXKEHOTO iIMYHITETY, a Cy4acHi IMiaxonu 10 Kia-
cugikamnii CA33 IpyHTYIOTBCSI Ha BU3HAYCHHI MOJIEKYISIP-
HOI CTPYKTYpU 200 CUTHAJIBHOTO IIJISIXY, 110 € KITIOYOBUMU
B IaTOTreHe3i 3aXBOPIOBAaHHsS. AJie Ha ChOTOMIHI BCe I He
iCHy€ €IMHOI 3araJbHONPUMHATOI Ta BUUEPIHOI KJIacu-
dikanii CA33. ¥ naniii cepii orsniB MU KOPUCTYEMOCH
KJacu@ikalli€elo, 1110 IPOIOHYE BUIIATU I1’SITb OCHOBHUX
iMyHOIMAaTOTeHETUYHUX KAaTeTropiii CaaKOBUX MOHOTEHHUX
CA33: indaamacomornarii Ta iHIII CUHAPOMU TOCUJIEH-
Hs1 curHany IL-1; iHTepdepoHomnarii; po3ianu akTuBaLlil
simepHoro (akropa kanmna B (NFxB); posnagu dbonnunry
0isKa i CMHIPOMU CTpecy eHA0IIa3MaTUYHOTO PETUKYJTY-
My; iHII po3/aay IMTOKIHOBOI CUTHaJIi3allii Ta KOMILIe-
MeHTomnartii [7, §].

IHdramMacoMHUI CUTHAJIBHUM 1IISIX PO3TJISIIAETHCS SIK
OIVH 3 OCHOBHUX MEXaHi3MiB BPOIKEHOTO iMYHITETY, 1110
3afisIHi B iHiliawii 3anajgeHHs. IHDIamacoMu € BeTUKUMU
BHYTPIlTHbOKJIITUHHUMU MYJBTUMEPHUMU KOMIUIEKCaMU,
1110 YTBOPIOIOThCS 3 IEKIJIbKOX OiKiB: CEHCOPHOTO OiJiKa,
AaKTHBOBAHOTO CUTHAJIAMM HEOE3MEeKH, SIKUi CTae Kapka-
coM 1151 30ipKM iH(1aMacoMu; Giika 3 ananTepHoo QyHK-
Li€l0, 10 COpHUSE IIBUIKIN oyiroMepu3allii KOMILJIEKCY;
3aMajbHOI Kacmnasu, sika BUKOHYE e(eKTOpHY poJib, pO3-
LIETUTIOIYM HEaKTUBHI TTpeKypcopu razaepminy D (6inka,
acolliiloBaHOTO 3 MipONTO30M) i Mpo3anajibHUX UUTOKIHIB
cimeticta intepnelikiny (IL) 1 — IL-1p Ta IL-18 — mo 3pi-
X O6ioakTuBHUX (opM. OCHOBHMM BapiaHTOM afarTep-
Horo 0Oinka B iH¢paamacoMax monuau € ASC — acoriiio-
BaHUI 3 amomnTo3oM Speck-momioHuii OiTOK, 110 MiCTUTh
IOMeH akTuBalii Ta pekpyTtuHry kacmnasu (CARD), a B
pOJIi CEHCOpHUX OiNKiB BUCTYMNaTh 0iaku poanuHu NLR
(6iIKM 3 HYKJICOTUA3B SI3yBaJIbHUM JOMEHOM, 1110 MIiCTSITh
MOBTOPY 3 BUCOKUM BMIiCTOM JIEHIIMHY) i TTipUH, 32 SIKUMK
i OTpUMYIOTh Ha3BYy pi3Hi TunM iHGramacoMm. [HdIama-
COMM €KCIIPECYIOTbCS TepeBaXKHO IMYHHUMU KIITUHAMM
MienoigHol JiHil (Makpodaru, MOHOUUTHU, HEHUTpODiau,
NEHJIPUTHI KJIITUHU), ajleé TAaKOX i TeIKUMU iHIIUMU TH-
naM¥ KJITUH (HaIIpUKIIam, elliTeliaJbHUMu). Y pe3yabTaTi
miponTo3y (IIporpamMoBaHOI 3amajbHOI HEKPOTUYHOI 3a-
rubesti KITHH) i BUBLIbHeHHST akTuBHUX IL-1f ta IL-18
y MO3aKJIITUHHMIA IPOCTip BiAOYBAa€EThCS iHilliallisa HU3Xim-
HUX CUTHAJIbHUX IUISAXiB, 110 MPU3BOAUTH 10 3aJy4YE€HHS
iMYHHMX KJIiTMH 10 BOTHMIIA 3aMaJeHHsI, €KCIIPecil iHIIMIX
LIMTOKIiHIB i Mosiekyn aaresii [1, 9—12]. dizionoriune 06-
MEXeHHsI e(eKTiB akTuBallii iH(pJaMacoM BinOyBa€EThCS,
30KpeMa, 3a YJacTIO LIMPKYITIOI0YNX OUIKIB — aHTaroHICTiB
cimeiictBa uuTokiHiB IL-1: aHTaronicra peuenropa IL-1
(IL-1Ra), anraronicra penentopa IL-36 (IL-36Ra), rmpo-
Tu3anaiabHoro 1L-37 i 6inka, mo 38’sa3ye 1L-18 (IL-18BP)
[1,9, 13—15].

3aKOHOMIpHO, III0 OCHOBHMI IPOAYKT aKTHUBAILlii iH-
¢aamacom, IL-1, € ogHUM i3 KIIOUYOBUX LIMTOKiHIB B
iMyHoOIaToreHes3i aBro3amnajeHHs. BinnmoBinHo iHgaama-

COMOIaTii Ta iHIII CUHAPOMU IMOCuaeHHs curHany IL-1
penpe3eHTyoTh 3Hauyuit kiaactep CA33. 3anexHo Bif
MOJIEKYJISIPHUX Me€XaHi3MiB, IO JieXaTb B OCHOBI IO-
pyllIeHb, 3aXBOPIOBAHHSI 1ILOTO KJIacTepa MOXHa pO3ITo-
IIJTATU Ha TPU TTiaKaTeropii: mMipuHOBI iH(IaMacomora-
Tii; iHp1amacomonarii, mos’s13ani 3 6inkamu NLR; iHmmi
cuHIpomu TocwiieHHs1 curHaiy [L-1. [1pu nepiux nBox
BapiaHTax BinOyBa€ThCsl HAUTMINKOBA aKTHUBALLisl, CTIOH-
TaHHa 200 KOHCTUTYTMBHA, KOHKPETHOTO TUITY iH(ama-
coM, TMOoOymTOBaHMX HABKOJIO BIAMOBiZIHOIO CEHCOPHOIO
oinka. [Ipy1 ocTaHHBLOMY BapiaHTi MPUCYTHSI TUCPETYJIsI-
11is1 Ha piBHI HU3XiTHUX e(peKTiB iH(hIaMacoM He3aaeKHO
Bi/ iX TUILY, @ caMe MOPYILIEHHS MPUPOIHOIO OOMEKEHHS
curHajy iHdJaaMacoM, HAMPUKIIaI, yepes nediuut aHTta-
TOHICTiB pelienTopiB HUTOKIiHIB ciMeiicTBa IL-1. Cuctem-
HUM KJIIHIYHUH i 6io0riYHMIA 3anaJIbHUIA CUHAPOM, OIO-
cepenkoBaHuii iHpramacomamu ta IL-1, He 3a/1eXXUTh Bi
iHdeKIii Ta aBTOpeaKTUBHUX aHTUTII a00 aHTUTEHCIIe-
uupivaux T-KJTiTHH, 10 MPU3BOAUTH OO0 CTEPUIHLHOTO
(acenTUYHOrO) i, SIK MPaBUJIO, MYJIBTUCUCTEMHOTO 3aria-
nenHs [7—10, 16].

BinmoBimHo 1o 3arajabHOI METU AaHOI cepii ImyOTiKarii
1oAo IokpaiieHHss MeHemkMmeHTy CA33 yepe3 IiaBuU-
IIeHHsI 00i3HAHOCTI JIiKapiB 11040 MpoOJeMM aBTO3ama-
JIEHHS JaHuii orjisia (DOKyCyeTbCsl Ha CyYaCHMX YSIBJIEH-
HSIX MpO MipMHOBI iH(JIamMacoMomnartii, SIKi CTaHOBISITh
3HAYHUI Kjaactep iHdaamacoMonaTiii i BKIOYaloTh, 30-
KpeMa, HalOuIbII MOIIMPEeHi aBTO3aMabHi 3aXBOPIOBAH-
HS, i TIpO aBTO3amayibHi CTaHW, TOB’sI3aHi 3 nedilnuTOM
aHTaroHictiB peuenropiB 1L-1 ta IL-36. IIpu poboTi Hax
JIAaHUM OTJISIIOM MM BUKOPMCTOBYBaJIW TIOIIYK 3a 0a3a-
mu maHux Web of Science, Scopus, PubMed Central®,
Google Scholar 3a octanHi 10 pokiB 3a KJIIOUOBUMU CJIO-
Bamu “autoinflammatory diseases”, “autoinflammation”,
“inflammasomopathies”, “pyrin”; TaKox 1151 JOCSITHEHHS
LIUTICHOTO PO3YyMiHHS MPOOJIEMU A0 OIJISILy OyJIO BKIIOUE-
HO JesIKi OiblI JaBHi myOTikaliii.

3AraAbHAO XAPAKTEPUCTUKO
iHpAamacomonarTin Ta iHWKMX
CUHAPOMIB MOCUAEHHS CUTHAAY IL-1
IHdnamacoMonarii BUHUKAIOTh SIK HACJIiOK TaTOTeH-
HUX BapiaHTIiB y TeHax, 1110 KOJAYIOTbh KOMIIOHEHTH iHJIa-
MacoMu abo OiKHM, SIKi MPSIMO YU OIOCepPEeIKOBaHO B3a-
E€MOIIIOTH 3 iH(pIaMacoMaMu. [HI CMHAPOMM ITOCHICHHS
curHany IL-1 3ymoBieHi MyramisMu B reHax OiJIKiB, IO
IIIOTh HAa PiBHI HU3XiTHUX €(EeKTiB CUTHAJIIBHOIO KacKamy,
LIEHTpaJbHUM eJeMeHTOM sikoro € IL-1, 3a BimcyTHocTi
MyTalliii, 1110 BILTMBAaIOTh Ha cami iH(aamacomu [17].
Kniniuna kapTuHa Ta ii BiIMiHHOCTi Mi>K OKpeMUMU 3a-
XBOPIOBAHHSIMU LIi€1 TPy OOYMOBJIEHI HacaMIiepe Mpu-
POJIOIO Ta TSIKKICTIO TEHETUUHOTO e(EeKTY, a TAKOX TUM, Y
SIKUX KJIITUHAX TIEPeBaXKHO €KCIPECYETHCSI TOM UM iHIIMIA
TAN iH(IamMacom Ta ix cyoCcTpaTH, y TOMY YMCIi KITIOYOBI
MeIiaTOpM BIiIMOBIZHOTO 3amaJbHOTO KacKady, Ta OCO-
OJIMBOCTSIMUM PETYJIsiLii pi3HUX TUTIB iH(IamacoMm. IcHye
MEBHUI CTYIiHb CITIeIN(ITHOCTI CEHCOPHMX OiJIKiB iH(Ia-
MacoOMM JUISl TUX UM iHIIUX CUTHAJIiB HeOe3MeKn — Taro-
TeH-acoliiOBaHUX MOJEKyIIpHuX obpasiB (PAMP) a6o
MOJIEKYJIIPHUX 00pa3iB, IOB’SI3aHMUX 3 ITOIIKOIKEHHIM
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KJiTuH opraHizmy (DAMP) [13, 18]. BinnoBigHo Tpurepu
Pi3HUX TUMIB iH(pJIaMacoM Aelo BiIMiHHI, SIK i BapiaTUB-
Ha IIMPOTAa iX CMeKTpa. Y HOPMaJbHUX YMOBAX 1li TPUTEPU
BaXJIMBI [T IMyHHUX BillloBiAel Ha iHdeKIlito, ajie MyTa-
i1 B reHax, sIKi KOAYIOTb KOMIIOHEHTH iH(hIaMacoMu abo
CTIOpimHEHi OiIKM, TIPU3BOIITh OO0 CIIOHTAHHOI a00 KOH-
CTUTYTMBHOI aKTHBallii iH(samMacom HaBiThb 3a (paKTUUHOT
BiJICYTHOCTI LIMX cUTHAaJIiB HeOe3mneku [10].

Ilupora posmomilly KITHHHOI eKCIIpecil KIIFOYOBMX
MOJIEKYJI TaKOX BiIMiHHA IJIsSI Pi3HUX TUIIB iH(pIaMacoM,
110 (hopMy€ BapiaTUBHUI CIIEKTpP KIiHIYHOI MaHidecTalil
aBTO3allaJIbHUX CTaHiB, ornmocepeakoBaHux IL-1: Big Mmyb-
TUCUCTEMHOIO ypaXkeHHs (SIK IMpaBUJIO) OO0 3allaJeHHs,
00MEeXeHOro Juille MEeBHOIO JoKali3ali€lo, HalpUuKIamd
LIKipoto ab0 IITYHKOBO-KUIIKOBUM TPAKTOM (TIPU OKpe-
MUX HO30J10TisiX). BomHouac GinbuIicTh 3aXBOPIOBaHb Ja-
HOI TPYIU OIOCEPEAKOBYETHCSI TOJJOBHUM UYMHOM uepe3
IL-1B, gKWif € MOTYXXKHUM ITipOTeHOM, OTXe, BUpaKeHa
JINXOMaHKa MiJl yac Hamaay € 10CUTh XapaKTEPHOIO O3HA-
KO0, a B MepioJ HAaBKOJIO aTaku B KPOBi BiJI3HAYAIOTHCS
HEUTPODIIBbHUI JIEUKOLIMTO3, TPOMOOLIMTO3 i IMiABUIICHI
roctpodasHi Mapkepu 3amajeHHs (IIBUOKICTh OCimaHHS
eputpountiB (LLIOE), C-peaktuBnuit 6inok (CPB), de-
puTuH, GiOpUHOreH TO1IO). TUITOBUMU MPOSIBAMU TaKOXK
€ BUCUIIKA, apTPUTU I CepOo3UTH. Y TIepiol MixK HalmagaMu
MNali€eHTH, SIK MpaBuiio, apeOpuiibHI i He TeMOHCTPYIOTh
BiIXWJIEHb Y 3arajibHUX Ja0opaTOpHUX MoKazHuKax [1, 10,
17-20].

IMyHOGioAOriYHi OCOBAUBOCTI
nNipMHOBUX iIHPAOMACOM

IMipuHoBi iHMGIamMacoMu, sK i ix cyoctpat mpo-1L-1p,
IIPOKO EKCIIPECYIOThCS B KIIITUHAX YPOMXKEHOI iMyHHOI
CUCTEMU — TIepeBaXkKHO HEUTpodisax i MOHOLIMTAX, ajie Ta-
KOX B €03MHOMINIAX i IeHAPUTHUX KIiTHHaX [1].

Y 2014 poui Xu et al. 6y;10 mokazaHo, 1110 MipuH 6e3I110-
cepenHbo He «BimuyBae» PAMP, ane pearye Ha nuromias-
MaTUYHi TOpYIIeHHs i 3MiHM, BUKJIMKAHI iH(peKIiHHUM
areHToM, TOOTO Ha MOJIEKYJISIPHI MPOLECH, 110 3MiHIOIOTh
romeoctad (HAMP). 3okpema, Ha iHakTuBallilo Oakrte-
pialbHUMU TOKCMHaMM ryaHo3uHTpudocdaras (I'Tda3z)
cimeiictBa Rho — manux curHajbHMX OiNKiB, IO 3MATHI
3B’13yBaT TyaHijoBi Hykieotnau [21, 22]. I'T®a3u Rho
MIOTh SIK MOJIEKYJISIpHI TiepeMuKadi B peryJisiii pisHoMa-
HITHUX IIJISIXiB TIepeaadi CUTHAIY, BIUIMBAIOTh HAa OpraHi3a-
LIiI0 IUTOCKEJIeTa i B3aEMOIIIOTh 3 baraTbMa e(PeKTOPHUMU
OiJIKaMU, BKJIIOYHO i3 CEpUH/TPEOHIH-IIPOTEIHKIHA3aMU
PKN1 i PKN2 i 6inkamu, 1110 3B’513yI0Th aKTHH.

Ha croroani BBaxkaerbces, 1110 RhoA I'Tdasa He B3ae-
MoJii€e 6e3nocepeaHbO 3 IMipuHOM, sikuii pearye Ha HAMP y
MEeBHOMY iMYHOOIOJIOTIYHOMY CcepeAOoBUILi. 3a BiACYTHOCTI
BIUIMBY iH(EKIIIITHOTO areHTa abo MOIIKOMKEHHS KIIITUH
aktuBHa ['T®a3za RhoA Ta aBroperymsuisi C-KiHIeBOro
nomeHy B30.2/SPRY mipuny mpussonsts no PKNI1/2-
OIIOCEPENKOBAHOI CYIIpecii aKTUBHOCTI IIpUHY IIUISIXOM
iforo 3axucHOro (pochopuIoBaHHS, 1110 A€ MOXIIUBICThH
MONAJIBIIIOTO 3B’SI3yBaHHS 3 HUM IIPOTEKTOPHUX OiIKIiB-
mranepoHiB 14-3-3, axi il yTpuMyIOTh IipUH B aBTOIHTi0i-
TOpPHill KOH(opMallii i, BiAMoBinHO, MipUHOBY iHdIamMaco-
MY HEaKTUBHOIO. Y HeaKTHBHill KOH(popMallii KJII0UOBUA

N-kiHueBuii nomeH nipuHy PYD (miprHOBMit) MacKy€eThb-
csl iioro ieHTpajbHUM B-010Kk0M [12, 22].

[laToreHu 3arajioM MOXYTb MOIYJIOBATA AKTUBHICTb
Rho-I'T®a3, 11106 mpurHivyBaTH iMyHHi BilMoBizi xa3siHa,
Taki sIK parouunTos [12], aje BogHoUac pi3Hi bakTepiaabHi
Monudikanii ['Tda3zu RhoA mpurHiuyioTh ii aKTUBHICTh
i 3amo0iratoTh 3axucHOMY (HOochOPUIIOBAHHIO ITipUHY, i
takuM YmHOM Rho-I'T®a3a Buctynae B poJii 6e3nocepe-
HBOTO ceHcopa TaToreHa |8, 18, 23]. Ii sminu BusBIstIOTHCS
IMiPUHOBOIO iH(IIaMacOMOIO He3aJIeXKHO Bil TUITY MOIui-
Kalliii, 110 MPU3BOAUTD OO0 aKTHUBALIil IMipMHOBOI iH(pIama-
coMmu Ta 3ananeHHs [12, 18, 24]. Takum crioco6oM IipuH
3amyckae 30ipKy iH(JamMacoM y BiAIOBiIb HAa TOKCUHU
Clostridium difficile, Vibrio parahaemolyticus, Vibrio cholerae,
Clostridium botulinum, Burkholderia cenocepacia, TokcuHU
YopE, YopT Yersinia pestis Tomo, siki iHakTuByoTh [ Tda-
3u Rho [21, 22]. Inwmi matorenu, sik-to Bordetella pertussis,
Bacillus anthracis, Pseudomonas aeruginosa, npoayKyOThb
TOKCMHU aJeHIIaTUUKIIa3u, SIKi iHAYKYIOTbh HAKOTTUYEH-
HSI TUKJIIYHOTO aleHO3MHMOHOMoChaTy B KIITUHAX, YUM
TIPUTHIYYIOTh aKTUBHICTh iH(IaMacoM, 110 MiCTSATh OiTOK-
cencop NLRP3, ane moTeH1IiI0I0Th aKTUBALIiIO TTipUHOBOI
iHpmamacomu [24].

AKTUBallisg IMipUHOBOI iH(JIaMacoOMHU € pe3yJbTaToM
3BibHeHH foMeHy PYD Bin MackyBaHHs B-6/10K0M BHa-
cinok aedocdopriiioBaHHS MipUHY i 3B’SI3yBaHHS OO
3 nomeHoM PYD ananrtepHoro 6inka ASC 3 mopabliiow
osliroMepu3aliieto 6iKoBoro Komruiekcy [9, 12, 22]. Jle-
dochoprmboBaHMIT TTipUH TaKOX B3aEMOJIE Oe3mocepe-
HbO 3 reTeponumepaMu anapMiHiB S100A8/A9 i cripusie ix
cekpelii yepes razaepMiHOBI TOpu MeMOpaHU. Y CTUMY-
JIbOBaHUX JierikormTax mipuH i SI00A8/A9 3HaxomaThes B
OTHOMY OiTKOBOMY KOMILIEKCI, ITOB’sI3aHOMY 3 IIUTOCKE-
JIETHUMM TYOYJiHOBUMM MiKpoTpyooukamu [25]. Ilipun
B3a€EMOJIi€ 3 TyOYJIiHOBUM IIUTOCKEJIETOM TOJIOBHUM YM-
HoM yepes 6iok PSTPIP1/CD2-BP1 (6inok, 1110 B3aemMo-
JIi€ 3 MpOJiHOM/cepruHOM/TpeoHiHOM/bocdarazoro-1).
MikpoTpyOouku 3a0e3MeuyloTh aKTUBYIOUMI CUTHAI Jie-
(bochopunboBaHOMY MipUHY, SIKUA HaOyBa€ BiAKPUTOI
KoHdopmMmanii, 3maTHoi 10 3B’s13yBaHHA 3 ASC, i Jieitko-
IATApHY BiIMOBIAb HAa MAaTOT€H-aCOIIiOBaHy aKTUBAIIiIO
nipuny [22]. LleHTpocoMM, HaiBaXkIMBIllIi 1IEHTPU Opra-
Hi3allil MiKpoTpyOOUOK, MOXYTb CIYXUTH TIaTGopmamu
IIJIsT OCTaTOYHOI 30ipK1 Ta aKTUBAIlii MipMHOBUX (a TAKOX
NLRP3) indmamacom, 1o mosicHIoe Toil ¢axT, mo ASC,
kacmaza-1 i IL-1p mokani3yloTbcs pa3oM i3 IEeHTPOCOMOIO
B MIEBHUX ITOMYJISALIAX IMyHHUX KITTHH [26]. Y cBOtO yepry
aKTMHOBI (piJaMeHTH LIMTOCKeJeTa, OKpiM 3abe3IeueH-
HSI PYXJIMBOCTI JIEKOLIUTIB i (haroluTo3y, BIUIMBAIOTh Ha
¢dopMyBaHHSI IMyHHUX CHUHAICIB i, OTXe, Ha PEryysiiio
3anajbHux peakuiii [17, 27]. Llutockenet i mani ['Tdazu
Rho, y Tomy uncii RhoA, nop’s13aHi Mixk co00r0 TBOHA-
npaBieHUMU 3B’si3Kamu: Tak, ['Tdasum Rho perymoioTh
OopraHizailifo IIUTOCKEJIEeTa, a UTOCKEJIETHI CUTHAJIM MO-
nymoioTh akTuBHICTE ['TMa3 Rho [27].

BingmoBigHO aKTUBHO OOrOBOPIOETHCSI MEXaHI3M aKTH-
Ballii mipnHOBMX iH(MIaMacoM, 3yMOBJICHUI OPYIIEHHIM
IaToreHaMM IT0JIiMepHr3allil aKTUHY Ta IMHAMiKM IIUTOCKE-
JIleTa, y TOMY YMCJIi IUISIXOM OaKTepialbHUX Moauikalliit
I'T®a3 Rho [12, 24, 28].
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Myralii HagOGaHHs ab0 BTpaTu (DYHKIIii B KIIOUOBUX
JIOMEHax MipuHY, Y TOMY YMCJi CEHCOPHMUX Ta aBTOiHIi0i-
TOPHUX, a TaKOX y TeHax OiJIKiB, sIKi BUCTYNAIOTh y POJi
MO3UTUBHUX a00 HEraTMBHUX PETyJISTOPIB IMipUHY, TPU-
3BOIATH IO HAIJIWUIIKOBOI aKTHBaLii MipMHOBMUX iH(IamMa-
coM 3aexxHuM Bin ASC criocoboM, 1110 CyTTpOBOIKYETHCS
MiIBUIIEHUM BUBiTbHeHHsIM [L-1P Ta iHiiamiero mipor-
TO3Y 3a BilcyTHOCTI TUITOBUX TpurepiB [10] i cTae ocHOBOIO
iMyHOTIaTOreHe3y ITipMHOBUX iH(IaMacoOMOIIATIA.

CimenHa cepeA3eMHOMOPCHKA
ANXOMOHKA
(Familial Mediterranean fever, FMF)

FMF — Haii6inbim nomupeHui i HaliiaBHillle BU3Haue-
HUIA TEHETUYHO PO3JIaJ 3i YMcia CragKOBUX MEPIOAUYHUX
JINXOMAHOK, 3yMOBJIEHUI MyTallisiMy Haa0aHHs GYHKIIT B
redi MEFV, mo noKaJi3yeTbcsi Ha KOPOTKOMY Tutedi 16-1
xpomocomu i koaye mipuH [9]. Jlo octaHHBOTO Yacy OyJio
3araJlbHOMPUIHSITHM, 1110 BiIMOBIIHI MyTallii MatOTh aBTO-
COMHO-PELIECUBHUI XapakKTep, Xo4ya B JiitepaTypi i OyJo
OINMCAHO JIeKiJIbKa BUMAAKIB 3 BOUEBUIb aBTOCOMHO-/I0-
MiHAaHTHUM ycnaakyBaHHSM. OCTaHHIMM poKamMu HHU3Ka
IOCIiAHMKIB mipumyckae, mo FMF moxe 0yt aBTOCOMHO-
JOMiHAHTHUM 3aXBOPIOBAaHHSIM i3 3MiHHOIO TTIEHETPaHTHIC-
TIO Ta e(PeKTOM 03yBaHHSI F€HHOI MyTallii, 1110 BIUIMBA€E
Ha (PeHOTUIIOBY TSKKiCTh. BapiabenbHiCTh CUMIITOMIB Ha-
najay Ha CbOTO/IHI MOSICHIOETHCS BIJTMBOM Pi3HUX MyTalliil
MEFV i cklaTHUX TeTEPO3UTOT, a TAKOXK BHECKOM reTepo-
TEeHHOCTI cepel OiIKiB, 1110 MOAMDIKYIOTh 3aXBOPIOBAHHS
[11, 12,22, 29]. bausbko 10 3 HaiimOMIMPEHIIINX BapiaHTiB
reHa MEFV Ha cbOroJiHi BBAXarOThCSI IBHO MTaTOT€HHUMMU,
OLTBIIICTh 3 HUX BIUIMBA€E Ha noMeH mipuHy B30.2/SPRY,
SIKMI Ma€ aBTOIHTiOITOpHY (yHKIIiI0. [T’ ITh «KITacmIHmx»
myTauiit V726A, E148Q, M694V, M6941 i M680I1 3HaiineHi
npu6sn3Ho B 75 % BunankisB FMF y TUTIOBMX TTOTYJISIIISX,
3 HUX TPU OCTaHHI BapiaHTHU acollilioBaHi 3 TSLKKUM (DeHO-
TUIIOM 3axBopioBaHHs [7, 11, 22, 30]. ITokazaHO TakoX,
o excrnpecisi reHa MEFV aktuByeTbcsl (haKTOPOM HEKPO-
3y myxaunu anbda (TNF-or) [31].

Cepennst momupeHictb FMF cranoButs 1—5 Ha 10 000
HaceJIeHHsI, a B IeBHUX nonyssiiisix (y Bipmenii, Ipani, ce-
pell HaceJIeHHsI cepeI3eMHOMOPCHKOTO perioHy) — 1—2 Ha
1000, TIprIOMYy KiJIBKiCTh HOCIIB TeTePO3UTOTHUX MyTalliit
y uux nonyJsiisx csrae 10 % [7, 10, 32—34].

Myraliii, 1110 MOPYIIYIOTh B3aEMOIIIO IipUHY 3 IIPOTEK-
TOopHUMU OinkaMmu 14-3-3, Ipu3BOASITH OO aBTOAKTHUBAILLil
nipuny. 3okpema, FMF-acouiiioBanuiit MyTaHTHUI MTipuH
Ma€ 3HUXEHY 3[aTHICTb 10 3B’S3yBaHHS 3 HUMU, YHUKa-
oYM 3aXUMCHOro (ochopuitoBaHHS, OIOCEPEIKOBAaHOTO
RhoA Ta PKN1/2 [23, 24]. TakoX B iHIIMX JTOCTiIKEHHSIX
3a HasIBHOCTI maToreHHuUX BapiantiB FMF y nomeni B30.2/
SPRY nokazaHa MOXJIUBICTb aedochoprIoBaHHS Mipu-
HY He3aJIeXKHO BiJl CUTHAJIiB, ITOB’SI3aHUX i3 LIMTOCKEJIETOM.
HedochopunboBaHuii MipMH MPU LBOMY 3aJIUIIAETHCS Y
BinKpuTiit KoHpopmallii, 1110 TPU3BOIAUTH A0 HEKOHTPO-
JIbOBAHOTO MiKpOTpyOOYKaMU CITOHTAHHOTO 3B’SI3yBaHHS
3 agantepHuM OinkoM ASC i opmyBaHHS iH(pIaMacoMu
[35]. PiBHi anapminiB S100A8/A9 min yac arak y nauieHTiB
3 FMF BuSBIISIIOTBECST €KCTpaOpAMHAPHO BUCOKMMU HABITh
MOPiBHSIHO 3 iHIIIMMMU iH(bJaMacoMonaTisaMu [25].

LlikaBo, 1110 Bucoka yactoTta myTtauii MEFV'y nonynsi-
LIiSIX Cepen3eMHOMOPCHKOTO i OJIM3bKOCXiTHOTO PETiOHIB
NesSIKUMM aBTOpaMH, sik-To Park et al., mosicHIOETbCS TIO-
3UTUBHUM €BOJIOLIIAHAM MNPUPOAHUM BiZOOPOM HOCIIB
MYTaHTHOTO MipUHY Y BiIHOCHO HENIOAABHbOMY MUHYJIO-
My [36]. BBaxkaeTbcsl, 110 BUHUKHEHHSI JBOX OCHOBHMX
MaTOreHHMX BapiaHTiB TMipUHY BiIOYJ0OCh HE3aJIeXHO T0-
Hax 1800 pokiB Tomy Ha bmmsbkomy Cxomi. [lokasaHo,
1110 30yaIHUK uymu, Yersinia pestis, HaMara€TbCsi YHUKHY-
TM aKTHMBallil 3aXMCHUX MEXaHi3MiB OpraHi3My, 30Kpema
IL-1B-omocepenKOBaHOIrO 3amajeHHsI, i 3MaTHUM HeW-
TpaJjiidyBaTu KJIacHU4HY 30ipKy MipMHOBUX iH(JIaMacoM 3a
pPaxyHOK 3B’SI3yBaHHsSI CBOTO JeTajibHoro ¢akropa YopM
3 aBTOiHTiOiTOpHUM AomeHoM TipuHy B30.2/SPRY, 1o
B KiHIICBOMY pe3yJIbTaTi NMPU3BOIUTH JO 3allydeHHS Ki-
Haz PKN1/2, dochopuntoBaHHsl TipUHY i 3B’sI3yBaHHS
3 iHridiTopHuM 14-3-3 Ginkom. Takum criocobom Y.pestis
LILJIECTIPSIMOBAHO TPUTHIYY€E aKTUBALLitO TIipUHOBOI iH(J1a-
Macomu [22, 37, 38]. Myrauii FMF y nomeni B30.2/SPRY
ILUISIXOM OJIOKYBaHHSI CAaTiB 3B’I3yBaHHS KiHa3 3 IIPUHOM
3MEHIIYIOTh 3MaTHICTh MipUHY O0 B3aemomnii 3 YopM, 1o
3anobirae cneuun@ivHiil a1 maToreHHuX iepciHiit YopM-
OIlocepenKoBaHill iHaKTUBAllil IMipUHY, HATOMICTb BigOy-
BAa€ETHCS 3HMKEHHS TTIOPOry aKTUBAallii MiprHOBOI iH(pIama-
comH 3 migBuineHuM BukumoM IL-1f. Lleit MexaHi3M mir
3yMOBJIIOBaTU TiepeBary JUisl BUXKMBAHHSI HOCIIB MYTaHT-
Horo reHa MEFV nin yac cepeqHbOBIUHUX eNineMiil YyMu
541-767 pp. i 1346—1875 pp. y BiAMOBiAHUX peTioHAaX, 1110
3YMOBUWJIO TO3UTUBHY MPUPOAHY CEJEKII0 MyTaliil i ix
rojaJibliie TIOMIMPEHHS B iHIII reorpacdiyHi perioHu, He-
3BaXkalouu Ha Te, 110 B HOPMaJIbHUX YMOBax TPUBAIICTh
xwuttsa moneit 3 FMF mo BuHaxomy cy9acHOTo JIiKyBaHHS
Oys1a OOMEXEHOI0 TPhOMA-4YOTUPMa JAECATUPIYUSIMU UYepe3
came 3axBopioBaHHs. [1pu 11boMy, X04a JaHi BKa3ylOTh Ha
Te, 110 caMme iHdeKllis Y.pestis Oyla areHTOM MO3UTHUBHO-
ro BiZOOpYy, NOCIiTHMKAMU HE BUKJIIOUAETHCS MOXJIUBICTh
TOro, IO i MyTallii TaKOX 3axWUIIAlOTh Bill iHIIUX €HIIe-
MiyHUX naToreHis [18, 24, 36].

BinmnoBigHo 10 KIITMHHOT eKcripecii mipruHOBUX iH(JIa-
MacoM KJiiHiuHa rpe3eHTaliss FMF BigpizHseTbcs pizHO-
MaHITHICTIO Ta TojiopraHHicTio [1, 34]. 3axBoproBaHHS
3a3BMYail MaHiecTye B TUTIYOMY 200 MiITiITKOBOMY Billi i
XapaKTePU3YETHCSI CIOPATMYHUMU TTOBTOPHUMMU €I1i30/1a-
MU JINXOMAHKU TPUBAJIICTIO 1—3 OHi, SIKi MalliEHTH MOXYTh
IOB’sI3yBaTU 3i CTpecoM, MEHCTpyalli€lo, iHTEHCHUBHOIO
(i3MYHOI0 AKTUBHICTIO, XipypriYHMM BTpYYaHHSIM abo
iHpexkuiero. IlepiognyHiCTh aTak MOXE KOJIMBATUCh Bil
OJIHOTO pa3y Ha TUXKAEHb IO OAHOro pasy Ha pik. OKpim
JINXOMAaHKU, HAUOJIbILI TUMTOBUMU MPOSIBAMU ATaKU € BU-
paxkeHMit OiIb y XXUBOTI (SIKUI1 iMiTye TOCTpUil XUBIT) i
IPYAHIN KIiTLi, Mojicepo3utu (MJIEBPUT, MEPUTOHIT, Hali-
pizlie — nepuKapauT), TOCTPi BUIITHI MOHOAPTPUTH i3 3a-
JIy4YEHHSIM BEJIMKUX CYTJI00iB MepeBaXkHO HUKHIX KiHITiBOK,
a TaKOX 3arajibHi CUMITOMU Ha KIITAIT FOJOBHOTO 0OJIIO,
MiaJiTiii Ta acTeHii. Y MeHII0i YaCTUHU MalliEHTiB MOXe Ta-
KOX 3’SIBUTHCH OOJIIOUNIT OSIIMXOITONIOHWIA BUCHUII, TIepe-
BasXHO Ha HIDKHIX KiHIIiBKaX, CIIJICHOMETaIis, aHTioeneMa,
BUpa3Ky Ha CIM30BUX OOOJOHKAX POTOBOI IOPOKHUHMU,
¢eHomeH PeiiHo, TazoBuii 6isb, 3amop ado miapes. Y mes-
KUX Malli€HTIB TOCTPUIA apTPUT ITiC/IsI 3aKiHUEHHSI aTaK1 He
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3racae, a nNepexoauTh y XpoHiuHy dopmy [3, 7, 9, 10, 34].
IMamientu 3 FMF Takox mMaloTh BUIILy IMOBiIpHICTb pO3BU-
TKY BacKyJiTiB, Takux sIK Imyprnypa [eHoxa — Illenneiina i
BY3JIMKOBMH MojiapTepiiT. biibllie HiX MOJI0BUHA NALli€EH-
TiB i3 FMF MmaroTh nepmmii emizon cepo3ury y Bili go 10
pokiB, i maitxke Bci — 10 20 [8, 9, 34].

Hnss FMF TumnoBuii nepionnyHo peuyavMBYHOUMi Xa-
pakTep 3amajieHHs, i B Iepiol MiX Harmagamu OUTBLIICTb
MHAali€HTiB acuMIITOMHI. HalfOibIl cepito3HUM TOBTOCTPO-
KoBUM ycKiagHeHHsIM FMF € cucteMnauii aminoinos, sskumit
HaMOLIBII YaCTO Bpaxka€ HUPKU i 3aIPOKYE PO3BUTKOM XPO-
HiYHOI HUPKOBOI HEAOCTAaTHOCTI 3 MPOrpecyBaHHIM ax 10
TepMiHaJIbHOI CcTafii. AMiJIOif03 HUPOK € OCHOBHOIO IpH-
YUHOIO IMiABUILEHOI CMEPTHOCTI cepen mailieHTiB i3 FME
[HIIMMH JOBrOCTPOKOBUMM YCKJIATHEHHSIMU MOXYTb OyTU
HETPOXiAHICTh TOHKOI'O KUIIIEYHUKA i Oe3TIinas. ¥ aesikux
MNaLiEHTIB KJIiHiYHA KapTUHA OOMEXYEThCS eMi30oIaMu JIn-
XOMaHKM 0e3 cepo3uTiB a00 6€3CMMITTOMHOIO TTPOTEiHYPi-
€10, a B ICSIKMX TIEPIIUM KJIIHIYHUM TMPOSIBOM 3aXBOPIOBAH -
HSI MOXKe cTaTu HepotuuHuit cunapom [1, 9, 10, 13, 23].

IixaBo, 1o 20—30 % malieHTiB i3 KJIiHIYHUM HEeHOTH-
nom FMF matots uiiie ogHy BU3HaYeHY MyTalio B MEFV,
a IpyTy MyTallilo 3HalTh He BIaeThecsl. OTXKe, TeTepO3UTroT-
Hi Hocil myTtauii MEFV MoXyTb MaTu KJIiHi4Hi IIpOsSIBU
FMF 3a HasgBHOCTI iHIIMX aJiefliB, 1110 CIIPUSIIOTH IIOMY,
a00 (hakTOpiB cepenoBuIlia, a BiACYTHICTb APYroi MyTallil
He 3aBXIM BUKJIIOYAE JiarHO3, 110 MOTPiOHO BpaxoBYyBaTU
KJIHILIMCTY B CYMHIBHMX BUIaIKax, 0COOJUBO Oepydu 10
yBaru HelloJdaBHi MPUITYIIEHHST 1100 MOXJIMBOIO aBTO-
COMHO-JIOMiHAHTHOTO XapakTepy ycnaakyBaHHsi FMF 3

BapiabeJbHOI0 MEHEeTPAHTHICTIO MyTaHTHOro reHa. Hocii
TeTePO3UTOTHUX ajiesIiB OibII CXWIbHI 10 0OMeXKeHOT KJTi-
HiuHoi npe3eHTauii FME xoya MoXyTb MaTu i po3ropHy-
TN peHOTHIT 3aXBoproBaHHs [7, 11, 24].

MiXXHapOoaHOIO OpraHizaili€lo BUNpPoOyBaHb Y AUTSIUil
pemarosiorii (PRINTO) pazom 3 peectpom Eurofever y
2019 poui 6ynu po3pobiieHi miarHoctTuuHi Kpurtepii FME
SIKi MOXYTb 3aCTOCOBYBATHCh SIK 32 YMOBU TOCTYITHOTO
TeHETUYHOTO TECTyBaHHS, TakK i 3a TOCTYITHOCTI JIWIIE KJTi-
HiYHUX maHux (Ta6n. 1). PekomeHmoBaHo KiacudikKyBaTu
MalieHTa SK TaKoro, IO MAa€ BiAIIOBIIHY CIIAAKOBY Iie-
piognMYHYy JIMXOMAHKY, SIKIIO BiH BiAIIOBiIa€e 3a3HaueHUM
KPUTEpPisSIM 32 YMOBU JOCTaTHHOI TPUBAJIOCTI PELIMIAMBHOI
AKTMBHOCTI 3aXBOpIOBaHHS (LIOHAWMeEHIE 6 MicsIIiB),
HasIBHOCTI MifBUILEHHST TocTpodazHux mapkepis (ILLIOE,
CPb abo cupoBaTKOBOro amiyioiny A) IiJ yac aTaku, i BU-
KOHAHO peTesibHY nudepeHIiabHy JiarHOCTUKY 111010 HO-
BOYTBOPEHb, iH(DeKI1ill, aBTOIMyHHMX cTaHiB To11o [39, 40].

MNipnH-acouinoBaHe ABTO3ANAAEHHS

3 HeUTPOPiIABHUM AEPMATO30M

(Pyrin-associated autoinflammation

with neutrophilic dermatosis, PAAND)
PAAND — natorenetuuHo myxe 0au3bke 1o FMF 3a-

XBOPIOBaHHS, yriepiie BusHaueHe y 2016 poui [41, 42].
PAAND nop’si3aHuii 3 TaTOreHHUMU T€TEPO3UTOTHHU-

MU MyTallissMu HanOaHHs GbyHKIi B reHi MEFV (BapiaHTn

S242R i E224K) aBTOCOMHO-JIOMiHAHTHOTO XapakTepy 3

obMexeHoto TeHeTpaHTHicTIO. [lomiono no FME, yHa-

CJIIZOK IIHOTO MPUTHIYYETHCS CXWIILHICTD MipUHY 10 (oc-

Tabnuys 1. Knacudikauivini kputepii Eurofever/PRINTO gns FMF i MKD

Kputepii

Cneuudpiy-

. TouHicTb
HiCcTb

YyTnueictb

3a ymoBu AOCTYNHOCTi reHeTUYHOro TecTyBaHHS

FMF

HasBHicTb nigrBepaxytoyoro reHotuny MEFV* i npuHaimHi ogHOro
3 HaCTynNHOro: TpmBanicTb enizofis 1-3 AHi; apTpuT; 6ifb Yy rpyasx;
6inb y xuBoTi, ABO

HasBHicTb reHoTuny MEFV, w0 He € nigTBepmxyroumm™™, i npuHan-
MHi ABOX 3 HACTYMHOrO: TPUBAanicTb enisofis 1-3 AHi; apTpuT; 6inb y
rpyasx; 6inb y X1BOTI

0,94

0,95

0,98

MKD

HassHicTb nigreepaytodoro redotuny MVK* i npuHanmHi ogHoro
3 HACTYMHOrO: LLYHKOBO-KULLKOBI CUMNTOMM; LUMAHWIA NiMAPafeHiT;
adpTO3HUIA CTOMATUT

0,98

3a ymoBu focTynHOCTI nuLue KNiHiYHUX gaHnx

FMF

MpyvHaMHI WiCTb i3 OeB’ATU: NPUCYTHI: CXiOHO-Cepe3eMHOMOPChHKe
NOXOPKEHHS, TpmBanicTb enizodis 1-3 gHi, 6inb y rpyasx, 6inb y
XXWBOTI, apTPUT; BIACYTHI: adTO3HUI CTOMATUT; KPONUB'AHKA; MaKy-
nionanynbo3HUA BUCUM; 60ST0MI NIMAOBY 3N

0,91

0,92

0,97

MKD

HasBHiCTb He MeHLLE Bifg TPbOX i3 LWECTU: BiK NoyaTtKy < 1 poky;
LLSTYHKOBO-KULLKOBI CUMNTOMU/; 601104 NiMAOBY3nK; addTO3HWUIA
CTOMaTUT; HasIBHICTb XapakTepPHUX TPUrepiB aTaku; Makysonany-
NbO3HUIA BUCUI

0,91

0,82

0,92

Mpumitkn: MKD — gegiunt meBanoHatkiHa3n; MVK — meBasnoHaTkiHa3a; * — naTtoreHHi abo ¥iMOBIpHO naTto-
reHHi BapiaHTn (B retepo3nroTtHOMy CTaHi — npy aBTOCOMHO-40MiHaHTHUX 3aXBOPIOBaHHSIX, Yy FOMO3UrOTHOMY
cTaHi abo B cTaHi KOMNayHA-reTepPo3nroTHOCTi B TPAHCMNOJIOXEeHHI (a6o GianesibHi) — Npu aBTOCOMHO-peLe-
CUBHUX 3aXBOPIOBAHHSIX); ** — KOMNayHA-reTepo3uroTHiCTb y TPAHCMOJIOXEHHIi 3 o4HUM naToreHHUM BapiaH-
ToM MEFV Ta ogHuM BapiaHTOM HeBu3Ha4YeHoi 3HadywocTi (VUS), abo 6ianenbHuii VUS, a6o rerepo3nroTHunii

CTaH 3a o4HUM naTtoreHHUm BapiaHntom MEFV.
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¢opuoBaHHs 3a ydacTi RhoA Ta, BinnmoBigHO, 31aTHICTh
3B’s13yBaHHs 3 OinkoM 14-3-3, 110 mopyllye aBTOiHTiOi-
TOopHYy KoH(popmauito nipuHy. Ha Binminy Bin FMFE, xonu
BiIOYBa€ThCs JIMIIE 3HUXKEHHS MOPOTy aKTUBallil MipUHY,
npu PAAND wmyrtanii npu3BOAsITh 10 KOHCTUTYTMBHOTO
YTBOPEHHS ITpUHOBUX iH(pIaMacoM, 110 BiqoOpakaeThCs
B Oinbi 3HauHil ekcnpecii IL-1 Ta 1L-18 mpu PAAND,
Hix npu FMF [9, 12, 23]. ¥V 2022 potii OyJ10 nmokasaHo, 110
BUCOKI PiBHI eHIOTEHHUX CTEPOITHMX KaTaOOITiB IIperHe-
HOJIOHY Ta €TiOXO0JIAHOJIOHY, ABOX MOXITHUX MPOTeCTePOHY
i TecToctepony, y naiieHTiB i3 PAAND i FMF aktuByioTh
MipuH Yepe3 B3aEMOJiI0 3 aBTOIHTIOITOPHUM IOMEHOM
B30.2/SPRY 6e3 yuacti RhoA I'T®a3, 1m0 noTeHIiiiHO
MOSICHIOE JABHO BilOMUIA (PEHOMEH «CTepOiqHOI TIUXOMAaH-
KW» Ta OKPECITIOE 1€ OAWH HEKAHOHIYHUH LLIJISIX aKTUBALLi1
nipuHOBUX iHGIamMacoM [43].

3 omisiiy Ha HOBM3HY i PiIKiCHICTH po3Jiaay MoIImpe-
HiCTb 11Ie He BcTaHoBIeHa. Ha BinmiHy Bin xBopux Ha FME,
nauieHTM 3 PAAND MOXyTb MaTu emizonu JTUXOMaHKU,
1110 TPUBAIOTh J0 KiJIbKOX THXKHIB. TUITOBUM MpPOSIBOM 3a-
XBOPIOBAHHS € TSDKKUM HEUTPOMIUTbHUI IepMaTUT, Y TOMY
YHCIIi IyCTYJISIpHE aKHe, CTepUJIbHI a0CIecH IIKipu, THili-
HUI1 TinpaaeHiT, raHTpeHOo3Ha MioAepMis Ta HEUTPO(ilb-
HUI BAcCKyJiT APiOHMX CYAMH Ha OOJATOK IO apTparii/
apTpUTy i Miajrii/Mio3uTy. AGIOMiHAIBLHUI OiJIb € 3HAUHO
MeHIn TuroBuM, HixX npu FME IligBuineHHst mapkepiB
CHCTEMHOTIO 3alajieHHsI B KPOBi MOX€e MaTu CTiAKMUI Xxa-
paxkTep, a B 6ionraTax LIKipy NaLliEHTIB BUSBJSIIOTHCS ITi-
BuiieHi piBHi IL-1P. Inmmit onucanmii henotun PAAND,
MOB’sA3aHUIi 3 TOMO3UTOTHOW MyTaliero Ser208Thr B reHi
MEFV, BKIOYaB 3aTPUMKY PO3BUTKY, JiiM(baeHOIaTio,
TPAH3UTOPHY TyPITypy, apTParilo, BUPa3Ku POTOBOI MO-
POXHMHU Ta 3MilaHi JiMdouuTapHi/eo3uHOMiIbHI iH-
¢insrpaT B KiCTKOBOMY MO3KY [9, 12, 13].

Aediunut MeBaAOHATKIHA3N/
CUHAPOM NepioANYHOT AUXOMOHKU
3 rinepimyHorAo6yAiHemieto D
(Mevalonate kinase deficiency/
Hyperimmunoglobulinemia D and
periodic fever syndrome, MKD/HIDS)
MKD/HIDS — e onHe 3aXBOpIOBaHHs, IOB’sI3aHE
3 abepaHTHOIO aKTHBalli€lo TipuHY. PeliecuBHi MyTaliii
Brpaty ¢yHKUii B reHi MVK, 1o nokanizyeTbcst Ha 12-it
XpPOMOCOMi, 3yMOBJTIOIOTh 3HUKEHHST aKTUBHOCTI MeBajio-
HaTtkiHazu (MVK) — depmeHTy, 110 HAJIEXKUTh 0 IUISIXY
OiocuHTEe3y XonecTepuHy. Kpim xojectepuHy, MeBajaoHAaT-
HUI IUISIX TAKOX CUHTE3Y€ iHIIi MPOMiXKHI IPOAYKTH, TaKi
SIK HECTEPOJIbHI i30MPEHOIIN, 1110 HEOOXiAHI 111 TIPpaBUIb-
HO1 MeMOpaHHO1 JloKaJli3allii Ta aKTUBallil 0araTbox OiJIKiB.
Tak, HecTepoJbHUI i30MpeHOIn repaHiarepaHiammipodoc-
daTt HeoOXiTHUI TSl MOCTTPAHCIISILIHOTO MPEeHTFOBAHHS
6inkiB manux ['Tda3, BKiIOYHO i3 cimeiictBoMm Rho i Kras,
SIKi  OMocepeKOBYIOTh (pOoChOpUIIOBAaHHS TTpUHY TSI
oro MiATPUMKU y HEaKTUBHOMY cTaHi. HecTeposbHi i30-
MPEeHOIIN TaKOX OepyTh y4acThb B peryJisiilii 6araTbox cur-
HaJbHUX IUISIXiB, HAIPUKIAL MPUTHIYYIOTh iHIYKOBaHY
Toll-TromgiOHMMM pelLienTopaMy MMPOAYKIIiIO ITpo3aIaJbHUX
LIUTOKIHIB, MOAM(iKyIOUM TAaKUM YMHOM 3allajibHy BidIlO-
Binb [12, 23, 44, 45].

IHriGiroBaHHSI MeBaJOHATHOIO IUISIXY 3MEHIIYE 31aT-
HICTb KJIITUH MPOTUMISITU aHTUOKCUAAHTHOMY CTpecy i
BUKJIMKA€E MITOXOHIpiaJlbHY AUCGYHKILIO Ta AediuuT aB-
Todarii, a TaKoX TineprnpoayKIlilo Mpo3anajibHUX HUTOKi-
HiB. 30kpeMa, medinut MVK npu3BoanTh 10 3HUKEHOTO
CHHTE3y i30TPEHOINIB i BUCHAXEHHSI TepaHiJrepaHiimi-
podocdary, 1110, y CBOIO Uepry, 3MeHIIYe TMPEeHITIOBaHHS
I'T®a3 Rho i mopyuye iX pojib y peryisiii HUToCKeaeTa
Ta Be3UKYJIsIpHOMY TpaHcriopTi [10, 44, 46]. Lle cynpoBo-
IDKYETHCS TABUILIEHOIO €KCIIPECi€lo MipuHYy Ta CIIOHTaH-
HOIO aKTMBAIII€IO MiPUHOBUX iH(IaMacoM, TOB’I3aHOIO0 3i
s3HKeHHsIM akTuBHOCTI [ T®a3 RhoA i Kras i, Bigmnosin-
HO, TOPYILIECHHSIM OITocepenIKoBaHOro KiHazamu PKN1/2
3aXMCHOT0 (hocOpUIIOBAHHS IMipUHY Ta MOro B3aEMOil
3 IPOTEKTOpHUMM Oinkamu 14-3-3. lleit mexaHi3M I10-
NiOHWI Mo Toro, IO 3adydyeHuid no matoreHedy FMF i
PAAND, i mae BijoOpaXkeHHsI B CHUIbHUX KJIIHIYHUX pU-
cax 1ux 3axBoptoBaHb [7, 18, 24, 32]. OctaHHiMU pokaMu
TaKOXX 0OTOBOPIOETHCS 3HaUYeHHs B rtatoreHe3i MKD rime-
paktuBailii NLRP3-indnamacom yHacninok mnopyiieHHs
¢yuxkuii I'Tdaz Rho [32], a TakoxX rinepakTuBalii cUr-
HaJIbHOTO NUISAXY SHYC-KiHa3u/MepeTBopoBaya CHUTHATY
ta aktuBaTopa TpaHckpumniii (JAK/STAT), sxuii Bigirpae
LIEHTpaJbHY pOJib y 3amajieHHi [47].

bnusbko 65 BapiantiB MVK, ki Gynu omucaHi, BBa-
JKaIThCSl MOB’A3aHUMM i3 3aXBOpIOBaHHSM [3], a Haii-
OibII MOIIMPEHUMHU ITaTOJOTIYHMMMU BapiaHTaMU MyTa-
it € p.A148T i p.V3771. Po3paxyHKkoBa 3aXBOPIOBAHICTb,
BUBEIAEHA 3 YaCTOTM HOCiicTBa MyTalliii, CTAHOBUTb BiJ
1 : 5000 mo 1 : 50000 y 3arayjbHiil MOITYJISILIiI, X09a YKUCIIO
MiATBEPIKEHUX BUMANKIB € 3HAYHO MEHIIUM, 1110 MOXE
OyTH IMOB’SI3aHO SIK 31 3HUXKEHOIO MEHETPAHTHICTIO MTATOJIO-
TiYHMX MYTaLliii, TaK i 3 HEIOCTaTHBOIO AiarHOCTUKOIO [9].

3axBOpIOBaHHSI OMUCAHO Yy ABOX (peHOTUIIaX — Bjac-
He HIDS i meBanonoBa atuaypisa (MA). [lepiunit € MeHIx
TSDKKHAM 1 TIOB’sI3aHMiA 3 4acTKoBUM Aedinmtom MVK,
MpU SIKOMY aKTHUBHICTb (hepMEHTy 30epira€Thbcsl Ha piB-
Hi 1-10 % Bin HOpMmanbHOI. TunoBumu niposiBamu HIDS
€ TepioqMyHa JJMXOMaHKa 3 TpuBalicTio ataku 3—10 gHiB
i mpoMixxkoM B 1—2 wmicani Mix arakamu. [Touarok aTa-
KM TIALliEHTU YacTO TMOB’A3YIOTh 3i CTPECOM, XipypriyHUM
BTpYYaHHSIM, TpaBMOIO abo BakliMHalli€ero. Yacrora Ha-
MaaiB 3 BiKOM 3HIKYETHCS, ajie OUIBIIICTD MAIiEHTIB 30e-
pira€ CMMITOMATUKY i B TOPOCIOMY Billi. XapaKTepHUMM
O3HAKaMU TIiJl yac Harmaay TaKoX € HeepO3UBHUI rOCTPUiA
MOJIIapTPUT Ta apTparii, MaKyJomNaIlyJibo3Ha, ypTUKapHa
eKk3aHTeMa abo Imypmypa, GapuHTiIT i peuuauBHi ahTU po-
TOBOI OPOXHMHM, 00JII0Ya 1BOOIYHA IIMiTHA JiMpaneHo-
TaTisl, rernaTocruieHoMerallis, 6i1b y XKMUBOTI, iapesi, 3arop
i 6;110BaHHSI, TOJIOBHUI 6i1b. Cepo3uTH Ta Miarii € pigkic-
Humu nposieamu. [Manientu 3 HIDS MoXyTb OyTH CXWIIbHI
IO pelMINBHUX a00 TSLKKMX iH(EKIIi. Y HeBeJInKoi Jyac-
TUHU TIALEHTIB SIK YCKJIATHEHHSI PO3BUBAETHCS CUCTEM-
HUIi aMiJIoi03 3 HUPKOBOIO HEIOCTATHICTIO 00 CUHIAPOM
akTMBalii Mmakpodaris [3, 9, 16, 19, 20]. [TigBumieHi cu-
pOBaTKOBI piBHI iMyHOr100YMiHIB D (monan 100 MO/mo)
Ta A BU3HAYAIOThCS JIMIIE B YACTUHI BUIAJKIB i HE € Ha-
IiitHuM giarHoctuaHUM Kputepiem HIDS, oco6auBo B mi-
Teil 10 TphOX POKiB [3, 7, 48]. Y mauieHTiB 3 OLIBII TSKKHAM
¢eHoTunom, Too6To MA, maiixe BincyTHs pepMeHTaTUBHA
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aktuBHicTb MVK (MeHite 3a 1 % Big HOpMaJIbHOI), a B KJTi-
HiYHIill Mpe3eHTallil Ha noJadyy OO0 CUMIITOMIB, XapaKTep-
Hux aag HIDS, cniocTepiraloTbest TaKoX 3aTpuMKa (izuu-
HOTO Ta ICUXOMOTOPHOIO PO3BUTKY, M’s30Ba TilIOTOHIsI,
aTakcist, moB’s13aHa 3 aTpodi€lo MO304YKa, OYHI CUMIITOMU,
nrcMmopdivyHi pucH i paHHs cMepTh. [linBuileHi piBHI Me-
BaJIOHOBOI KMCJIOTH B Cedi SIK y Tepiol aTaku, Tak i ro3a
HEI0 MaloTh AiarHOCTUYHe 3HadeHHs [23]. O0uaBa deHo-
TUIIM MaHi(QeCTyIOTh Y paHHbOMY Billi, 3a3BUYaii Ha IIep-
IIOMY POLIi XKMTTS, i Maiike B yCiX IMalli€HTIB Ieplla aTaka
BiOyBa€eTbCA y Billi 10 YOTUPHOX POKiB [3, 7, 9].

Hiarnoctuyni kputepii Eurofever/PRINTO (2019) mist
MKD nopani B Taba. 1 [39, 40]. €BponeiicbKuii ajibsiHC
acowianiii pesmatojoriB (EULAR) Ta AMepuKaHCbKUit
konemk pesmarosorii (ACR) y pekomMeHaalisiX o010 aia-
rHoctuku MKD (2021) 3a3HavaioTh, 1110 B MALi€EHTIB 3
HEBM3HAUYEHUMHM 3allaJIJbHUMM 3aXBOPIOBAHHSIMU HasiB-
HICThb MEBAJIOHOBOI KUCJIOTH B Cedi TMMOBUHHA CITOHYKATH
10 TojaabIoro oocrexeHHs mono MKD. V natiieHTiB 3
KJIiHiYHOO migo3poto Ha MKD pekoMeHnoBaHe BUKOPUC-
TaHHSI CeKBEHYBaHHS HAcTYITHOro mokojiHHI (NGS) mis
TMTOCTAaHOBKY F€HETUYHOTO JiarHO3y, SIKIIIO BOHO TOCTYITHE.
CekBeHyBaHHs 3a CeHrepom 1iiboBoro reHa (MVK) mox-
Ha BUKOPHUCTOBYBATU IPU CUJIbHIM KJIiHIUHIN IMigo3pi Ha
MKD a6o s nintBepaxeHHs pedyasraTiB NGS [49].

ABTOCOMHO-ZIOMiHAHTHI MaToreHHi BapiaHTu MVK
MOB’s13aHi 3 PO3BUTKOM TMOPOKEPATO3Y, TIXKKOIO JOKAIb-
HOTO 3aXBOpIOBaHHS IKipH, Toni sk MKD e cuctemMmHum
3axBopioBaHHsM [50].

V 2022 poi 0y710 onmcaHO BUITAAOK PELMIUBHOI JINXO-
MaHKM, acolliiioBaHOi 3 TOJIapTPUTOM, YpaXkKeHHSIM IIIKi-
pu, Jiapeero Ta abmoMiHaJIbHUM 00JieM, y IIeCTUPIYHOTO
Mali€eHTa, y SIKOTO TaKOX Oy/IM BM3HAYEHI MiIBUIICHI piBHI
MEBAJIOHOBOI KMCJIOTH B C€Yi Ta CUPOBATKOBI PiBHI iMyHO-
miooymiHy D. Ilicia reHeTM4HOl AiarHOCTUKM 3aXBOPIO-
BaHHs OyJIO MOB’s13aHE 3 TeTePO3UTOTHOIO MYTAIli€I0 B TeHi
PMVK, 1110 Konye NMepoKCUCOMHUI hepMeHT ocomena-
noHatkiHazy (PMVK) — nactynnuii miciast MVK ¢gepmeHT
y Kackali MeBajoHaTHOro uuisixy. OTxe, OyJo BHU3Haue-
Ho, iMoBipHO, HOoBe CA33 i3 rpynu iHdaamacoMonaTiii —
PMVK-acouiiiosane asmosananvre 3axeoproéanus (PMVK-
related autoinflammatory disease, PMVK-related AID) [17, 51].

CnekTtp PSTPIP1-acouinoBaHmx
3AMNAAbHUX 30XBOPIOBAHb (PSTPIP1-
associated inflammatory diseases, PAID)

BcranoBneHo Takox 3HayeHHs IipUMHOBHUX iH(dIama-
COM B OITOCEepeNKyBaHHI 3arajeHHs MpU aBTO3aMaJlbHUX
CTaHax, IMOB’SI3aHUX 3 AUCPETYJSILIi€I0 IIUTOCKeIeTa, SKi
YTBOPIOIOTH CITiJIbHY Kateropito PAID [12].

Cunopom nioeeHHO20 apmpumy, eaHepeHo3HOI niooepmii
ma akue (Pyogenic arthritis, pyoderma gangrenosum, and
acne syndrome, PAPA) moB’si3aHuii 3 aBTOCOMHO-IOMi-
HAHTHUMU MyTallisiMu HanoaHHs yHKIii B reHi PSTPIP1
y 15-i1 xpomocowmi. Binok PSTPIP1, abo CD2-BP1, — ue
LIMTOCKEJIETHUI afalTepHuii OiJIOK, IO eKCITPECYEThCS B
MI€JIOIMHNX KIIITUHAX i Bilirpa€e pojib y BPOIXKEHOMY iMy-
HiTeTi ¥ KinbkKox nursaxax 3amajeHHs. CD2-BP1 i mipun
JIOKAJIi3yIOTbCA pPa3oM 3 TYOYJiHOBUM ILIMTOCKEIETOM, i
CD2-BP1 crae Tpurepom 1jis mipuHy, 3B’s3yt10un B-610k

mipuHy i femackytouu nfomeH PYD, 1o npusBoauts 10 3a-
nycky oniroMepizatiii 3 ASC [12, 22]. Myrauii iHAyKy10Tb
rinepdochopwnoBanHs PSTPIPI, 3a paxyHOK 4oro BiH
Ma€ MiIBUILEHY 3[AaTHICTb 10 3B’s13yBaHHS 3 B-0G10KkoM
MipUHY, 110 3MEHIIIY€ iHTiOiIOBaHHS MipUHY i MPU3BOIUTH
JI0 aKTUBALlil MpUHOBUX iH(IaMacoM, y TOMY YUCIi B Mi-
rpylouux HelTpodinax, 3 MOAAIBIIUM MiABUIIEHHSIM €KC-
nipecii IL-1P [9, 46]. Takox 0GroBOPIOETHCS, 11O MyTaIllil
PSTPIPI BnuBaloTh Ha IOJIIMEpH3allilo aKTUHY, pe3yiib-
TaTOM 4YOTO CTa€ TMOPYIIEHHs 1LIUTOCKeneTa Makpodaris,
110 MOXE€ BUCTYIIAaTU TPUIEPOM aKTUBALIil MipMHOBUX iH-
¢aamacom. Haliuacrimmmmuy MyTallisiMu, acoliiioBaHUMU 3
PAPA, € A230T i E250Q [12]. 3axBopioBaHHS SIK OKpeMa
KJIiHIYHA CYTHICTb yriepuie onucaHe B 1997 potii.

[TauienTn 3 PAPA cTpaxniaioThb Bif 0J1ir0apTUKYJISIPHO-
ro 1ehOopMYIOUYOT0 aCeNTUYHOTO IHITHOTO €PO3UBHOTO ap-
TPUTY, IKUil BAHUKAE B PAHHBOMY TUTUHCTBI, YaCTO MiCJIst
JIETKOI TpaBMHU, i Ma€e TEHEHILiIO 10 perpecy 3 Bikom. Haii-
YacTillle BPaKarmThCs JTIKTbOBUH, KOJIHHUI i TOMiJIKOBO-
cronHuii cyrnoou. IKipHi mposiBu HaitvacTillle BKIOYa-
IOTh TSDKKi BY3JIMKOBO-KiCTO3Hi aKHe, SIKi 3 SIBISIIOTHCS B
ITiIJTITKOBOMY Billi i, Ha BiIMiHy Bil apTpUTYy, 4acTo 30epi-
raloThCs y JOpociIoMy Billi. [aHrpeHo3Ha miomepmist xapak-
TepHa IIJI1 YaCTMHU BUIIAIKIB i IIPOSBISIETHCI OOJIOUMMU
€pUTEMATO3HUMM ManyjaMyd i MyCTyJdaMu, sIKi MepeTBO-
PIOIOTBhCSI HA HEKPOTHMYHI BUPA3KU 3 HABUCAIOUMMU Kpa-
SIMU, 3a3BUYaAll PO3BMBAETHCS HA OUCTAJBbHUX BiIaiiax
HWXKHIX KiHIIIBOK, ajie TAaKOX MOXe BUHUKATU MYJIbTU(HO-
KaJbHO Ha Bciit miKipi. KicTo3Hi Byrpi it ctepuiibHi abciie-
CH IIKip¥ MOXYTb TTOUMHATHCS B MiCIli TpaBMU a00 yKO-
JIy TOJIKOIO TIi/I Yac MEAUYHUX MAHIIyJsIiid. ¥ maiieHTiB
MOXe criocTepiraTuch JimaaeHonarTisl Ta, y pasi BIJIUBY
cynb(haHIaMiTHNX IIpeTapariB, CYIIPecis KiCTKOBOTO MO3-
Ky. [lepionnuHa TMXoMaHKa He € TUTIOBOIO 03HAKOIO, X0ua
MOe OyTU MPUCYTHBOIO B YaCTUHI BUMaAKiB. [icTomorivu-
HO 3amajieHHs B nalieHTiB 3 PAPA xapakTepusyeThbcsl Ha-
SIBHICTIO HEUTPODiIbHUX iHMIIBTPATiB, a B KPOBi MOXYTb
BUSBJISTUCH MigBuIeHi piBHi IL-18 [10, 19, 16, 17, 20].

Myrauii B PSTPIPI 3a3Buyail BUSBISIIOTbCS TaKOX
y TMauieHTiB 3 o3HaKamu cuHapoMy PAPA Ta, Ha momauy,
rHiiHuM rigpaneHitom (hidradenitis suppurativa, SH),
el (eHOTUIT 3aXBOPIOBAHHS OTPUMAaB HAa3BY CUHOPOM
PAPASH. ®eHotnt 3 THIHUM TiIpaaeHiTOM i TaHTPEeHO3-
HOIO TiofepMi€ro, ajie 0e3 MiOreHHOTO apTPUTY BiTOMMUIA SIK
cundpom PASH. I1pu 060x 1mx heHOTUNAX Bid3HAYAETHCS
mucperysiisa ekcrpecii PSTPIP1, ane reHermuna ocHo-
Ba PASH reteporeHHa i MoxXe BKJIIOYaTU MYTallil B iHIIIHUX
reHax, 110 MaloTh cTocyHoK 10 CA33, — NLRP3, MEFV,
NODZ2Tomo [13, 22, 52].

Okpim 1poro, Ao criektpa PAID BXxomuTth iHIIMI He-
sanexuuin - peHorun, PSTPIPI-acouiiiosane mienoione
sananenns (PSTPIP I-associated myeloid-related proteinemia
inflammatory syndrome, PAMI), paniiie BifoMUil SIK CUH-
JIPOM TiMeplHKeMii Ta rinepKajabrpoTekTruHemil. Kiiniu-
Hi MPOSIBM MOXYTb BKJIFOUATH JI€PMATHUT, JTiMpaaeHOTaTIIo,
apTPUT, TEIaTOCIUICHOMETaIiIo, peKypeHTHI iH(eKIIil, Heli-
TPOIIeHiI0, TPOMOOLIMTOIIEHII0 Ta aHeMilo. AcoliiioBaHi
myTauii B PSTPIPI BinpizHsroThes Bim MmyTauiii mpu PAPA,
a TalLliEHTU IEMOHCTPYIOTD IiABUIIIEHY KOHIIEHTpALIito OiJi-
ka S100, kaabnpoTeKTUHY i IUHKY [53, 54].
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Ho cnexkrtpa PAID BinHOCSITH TaKOX CUHOpOM eaHepe-
HO3HOI niodepmii, axwe i eupaskosoeo koaimy (Pyoderma
gangrenosum, acne and ulcerative colitis, PAC) [22, 32, 55]
i cundpom eanepenosni niodepmii, akue, cepoHeeamueHo20
CHOHOUNOGPMPUMY 3 eHIlIHUM 2idpadenimom abo 6e3 Hb0o2o
(Pyoderma gangrenosum, acne, seronegative spondyloarthritis
with or without hidradenitis suppurativa, PASS) i3 e He Bi-
JTIOMUM TeHETUYHUM KOpesaToM [22, 56].

CUHAPOM NEepPioAUYHOT AMXOMOHKMN,
iMmyHOoAedILUTY | TPOMOGOUUTONEHIT
(Periodic fever, immunodeficiency,
and thrombocytopenia, PFIT)

PFIT, mo HajaexuTh 00 3aXBOplOBaHb, IOB’SI3aHUX 3
NUCPETYJISILIEID LIISAXY TMoJiMepu3allii aKTUHY, BUHUKAE
BHACJIiIOK aBTOCOMHO-PELIECUBHUX MyTalliii BTpaTh (pyHK-
uii B reni WDR1y 4-ii xpoMocoMmi. BuzHaueHMMHU naToreH-
Humu Bapiantamu reHa € L153F/L293F Ten WDRI xonye
aKTUH-B3aeMoiounii 6iok 1 Tumny (AIP1), sskuit BUucTynae
SIK aKTUH-JEToMiMepU3ylounii KoakTop Npu 3MiHax K-
Tockesera. [lopymeHHs moTiMepu3aliii akTUHY BHACTIIOK
3aay4eHHsT MyTaHTHOro AIP1 MoXyTh BiguyBaTuCS ITipy-
HOM 3 MOIAJIBIIOI0 CIIOHTaHHOIO oyiromepu3alieio ASC i
HaUJIMIIIKOBOIO aKTHBAlli€l0 MipMHOBUX iH(IaMacoM y Kili-
TUHAX BPOIXKEHOI iMyHHOI cucTeMu. OOroBOPIOETHCS, 1110 B
naroreHesi PFIT kimtouoBuM meniatopom Bucrtymae IL-18
MOHOILIMTAPHOTO MOXomKeHHsT, a He IL-1P [12, 32, 57, 58].

3axBopioBaHHS MaHi(ecTye B paHHbOMY Billi i Xxapak-
TepU3YETHCSI TIOBTOPHUMM €ITi30JJaMU JINXOMAaHKW TpUBa-
Jictio 3—7 AHIB 3 iHTepBaJlaMu MiX Haragamu Bin 1 mo 4
MicCs11iB, TepiaHAIbHUMU BUpa3Kamu, aTO3ZHUM CTOMa-
TUTOM, OPOHXOEKTa3aMHU i1 3aTpUMKOIO pocTy. JlabopaTop-
Hi 3MiHM BKJIIOYAIOTh iHTEPMITYIO4y TPOMOOIIMTOIICHIIO,
HEUTPOIIeHII0 Ta HeUTpoiNnbHy AUCGYHKIIIO, a BOTHUIIA
3aMajJeHHsT XapaKTepU3yIOThCsl HEUTPOMIIbHOIO iH(IIb-
Tpaui€co. IlamieHTH TakoxX AEMOHCTPYIOTh O3HAKM TSK-
KOro iMmyHonedilluTy 3 Bpa3JMBICTIO M0 OaKTepialbHMX i
rpuOKOBUX 30yTHMKIB, 10 MOSCHIOEThCS BIuIuBoM WDRI1
Ha nudepeHuianito JiMmdouuTis [9, 32].

PFIT y monuHu BOepile BUATEHUN SIK OKPEMUA CUH-
apoM B 2017 poui, xoua 3a 10 pokiB 10 TOro JaHWIA aBTO-
3anajabHuil peHoTun OyB onvcaHuii y muieit [12, 57]. O6-
TOBOPIOETHCSI, 110 TIPUHANMHI YaCTMHA paHillle OMMCaHUX
BUITAJIKIB PiIKiCHOTO 3aXBOPIOBAaHHS, BimoMoro 3 1971 poky
SIK «CUHAPOM JIIHMBHX JIEMKOIIUTIB», MOXe OyTHU ITOB’s13aHa
3 PFIT [22, 59]. Ha nanuii momeHT naHi npo PFIT oome-
JKeHi ommcaMu cepiil KIIiHIYHMUX BUIIAAKiB, €ITiAeMioJIoris
HeBizoMa.

HeoHATAAbHQO LMTONEHINA
3 AucremMonoe3om, dBTO3ANAASHHSAM,
BUCUNKOIO TA reMOd)GrOLl,VITGpHVIM
Aimdoricrioumtosom (Neonatal-onset
cytopenia with dyshematopoiesis,
autoinflammation, rash, and
hemophagocytic lymphohistiocytosis,
NOCARH)

Cungpom NOCARH Takox 1moB’s13aHUil 3 TUCPETYIsi-
€10 akTUHY. 3aXBOproBaHHS Briepiie onucane y 2019 potiti
Lam et al., sIKi BUBHAYMJIM aBTOCOMHO-IOMiHAHTHI MyTa-

uii BTpatu (pyHKIii B reHi manoi ['Tda3u cimeiictBa Rho,
10 MAa€ Ha3By «IOMOJIOI OijKa KOHTPOJIO MOALTY KIITUH
42» (CDC42), y 1-ii XxpoMOCOMi Ta TIOB’sI3aJiu iX 3 Ti€lo Ccy-
KYITHICTIO KJIIHIYHKMX O3HAaK, 110 AaJik Ha3By posnaay [60].
AbepaHTHe CyOKJTITUHHE pO3TalllyBaHHS i HAKOITMYEHHS B
anapati Toapmki myrantHoro 6inka CDC42, sakuit pery-
JIIOE TIOJISIpU3allilo aKTUHY, apXiTeKTypy IIMTOCKeJieTa Ta
MO i Mirpaiito KJIiTWH, COPUSIIOTh TillepakTUBALlil TTi-
pUHOBOI iH(dIamacomu criocodoM, momioHUM 10 RhoA —
micnsa medocdopraioBaHHS MipHUHY, 0 MPU3BOIUTH IO
30itbIeHHsT nponykiii IL-18 ta IL-18 MoHOHYKIIcapaMu
[32, 60—63], a Takox no migsuineHoi ekcrpecii NFkB [62].

3axBoploBaHHS MaHi(hecTye 3 HapoIKeHHs abo B paH-
HbOMY Billi, CHMIITOMaMM MOXYTbh OyTU 3aTpHUMKa POCTY,
renaTocruieHOMerajiss, peuuauBHI (eOpuIbHI emi3onu,
aceNnTUYHUI MEHIHTIT. Bucunka mae ypTukapHuUii xapak-
Tep, a LIMTOTIEHisl 3HAUHO BUPaXXeHa, aX J0 MaHIUTOIICHil.
CuposaTkoBi piBHi [L-18 y maiiieHTiB 1y>ke BUCOKI, 110 Bi-
nobpaxae oionorito [L-18, akuit mos’si3anuit 3 IFN-y, 1110
€ BiIOMMM KJTIOYOBMM MEIiaTOPOM TeMo(arouTapHoro
nimoricriountosy (HLH) [8, 64].

ABTO3amajbHi CTaHM, IO TOB’S3aHi 3 MyTaLlisSIMUA B
reHax, SIKi peryJoloTh aKTUHOBUI LIMTOCKENET, NeIKUMKU
IOCTiTHUKAMU BUPI3HSIOTHCS B OKpeMy KilacudikaliiiHy
KaTeropito 1urockenonatiii (aktuHomnartiit). Oxkpim PFIT
i NOCARH, no Hei BimHOCSTb cundpomu deghivumy cybo-
OJunuyi 1B komnaekcy cnopionenoeo 3 akmunom binka 2/3
(ARPCIB) i NCK-acouyiiiosanoeo 6inka 1 (NCKAPI), nnst
SIKUX JIMXOMaHKa He € TUTIOBUM MPOSIBOM, aJle XapaKTepHi
racTpOiHTECTUHAIbHI CUMIITOMU W PEKYpPEeHTHi iHpeKIii,
a TaKOX BHUCUIIKA, BACKYJIT i TpoMOoLMTONEHis (1ediluT
ARPCI1B) a6o HLH (nediuut NCKAP1) [17].

Aediuur IL-1Ra (Deficiency of IL-1
receptor antagonist, DIRA) i Aediuut
IL-36Ra (Deficiency of IL-36 receptor
antagonist, DITRA)

DIRA i DITRA cnpuyuHeHi MyTauisiMu B OiJIKax,
1[0 iIOTh Ha PiBHI PeryJisilii HU3XiTHUX e(EeKTiB aKTHUBa-
uii iHgamacom, i moB’s3aHi 3 AedillUTOM aHTATOHICTiB
LUTOKiHIB cimeiictBa IL-1. ¥ mpomy BuMIIanKy mnarore-
He3 3aXBOPIOBAHHS TOB’SI3aHUI HE 3 HaJJIUIIKOBOIO aK-
TUBALII€I0 TUX YU iHIIUX iH(]IamacoMm, a 3 MOPYUIEHHSIM
MPUPOAHUX MEXaHi3MiB OOMEXEHHsI IX CUTHay, SIKi 3a-
6e3IMevyIoTh TPaH3UTOPHHMI XapaKTep acollilfoBaHMX 3
iHmamacomaMm 3ananbHUX peakuiil. KiriHiyHa KapTuHa
LUX CHMHIOPOMIB, 3yMOBJIEHA BiACYTHICTIO IIPOTUIIi IJIs
IL-1-omocepenkoBaHOro 3arajieHHs, ACIIO Bilpi3HSIEThb-
cs Bif KJIiHIYHOI KapTUHU OibIIOCTI iH(IaMacoMomnariii,
ajie BOHM TaK CaMO CYIPOBOXYIOTHCSI CUCTEMHUMM 3aria-
JIEHHSIM, JIEWKOIIMTO30M, HEUTPOMinbo30M i BUpaXKeHUM
MiABUILIEHHSIM MapKepiB rocTpoi (azu 3ananeHHs [9, 10].

DIRA sBrepuie onucanuii 'y 2009 poui [65] Ta
OB sI3aHUI 3 aBTOCOMHO-PELIECUBHUMU MYTallisIMU BTpa-
™ (yHKUil B reHi /LIRN, kvl 3HAYHO EKCITPECYETHCS
B emimepwmici i komye IL-1Ra, mo mpusBoguTh IO Hau-
JIMIIKOBOI Tepefadi CUTHANIB IIpO3alaJbHUX IIUTOKIHIB
IL-1a Ta IL-1P uepe3 peuenrop I1L-1 (IL-1R) [1, 9, 19].
Heski ¢enorumnoni BimmiHHOCTI Mixk DIRA Ta iHmmmMun
iH(mamacoMonartisiMu MOXYTh OyTHM IOB’SI3aHi came 3
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aktuBHicTiO 1L-100 [8]. ITauientn 3 DIRA MoxyTh Matu
HEUTPOMIIbHUI IyCTYyJbO3HUN OEepMATUT JOKAJIbHOTO
a00 reHepasi3oBaHOIO XapaKTepy, 4aCoOM CXOXKMI Ha iXTi-
03 [3]. Ipu TsKKMX eHOoTUnax 3aXBOPIOBAHHSI PO3BUBA-
IOThCSl TeHEpali30BaHU MYJIbTU(GOKAIBHUM TEpPioCTUT i
CTEPUJILHUI OCTEOMIETIT, 110 TPU3BOAUTH IO YTBOPEHHS
BepTeOpaJibHOTO OJIOKY. [HIII O3HAKM BKJIIOYAIOTH Tirep-
KepaTo3, OHiXxoMazie3, KiCTKOBE PO3pOCTaHHSI pedep i KITto-
YUIlb, TEMATOCIJIEHOMETaNit0, ahTO3HUI CTOMATUT Ta ap-
TPUT, IHTEPCTULIiIlIHE 3aXBOPIOBAHHS JIETEHb i BACKYJIiTHE
ypaXkeHHs LIeHTPaIbHOI HEPBOBOI CUCTEMU; MOTEHIIITHUM
YCKJIAIHEHHSIM € aTJaHTOaKCiaJIbHUM MiABUBUX YHACTIIOK
JIeCTPyKIlii 3ydononioHoro BiagpocTka (omoHTOina). JIuxo-
MaHKa HE € XapaKTEepPHOI O3HAKOI0, aje MOXE MPOsIBIIS-
TUCH Y BUTJISIIL CyO(heOpIITiTeTy NPy BTOPUHHUX iH(DEKITisSIX
wkipu. Cumnromu DIRA nounHaloThCsl B HEOHATATbHOMY
Billi Ta MalOTh XPOHIYHUU XapakTep. be3 TapreTHoi Tepartii
CMEpTHICTh HACTa€ B pAHHLOMY Billi B TPETUHMU TALIiEHTIB,
BOHA 3yMOBJIEHA TSIKKUM CHCTEMHUM 3arajieHHsIM i po3-
BUTKOM IOJIiopraHHO1 HepocTaTHOCTi [3, 10, 19].

Pexomenpmanii  EULAR/ACR (2021) BusHavaioTh
TaKi KJIiHIYHI 03HaKM, 110 MAaIOTh CKepyBaTU B HAIIPSIMKY
niarHo3y DIRA, 0co6auBO SIKIIO BOHM BUHUKAIOTh CITO-
pamguyHO:  IYCTYJbO3HO-IICOPia30MomiOHI  BHUCHUIMAHHS,
CTepWIbHUII OCTEOMIENT, KiCTKOBE PO3POCTaHHS pedep,
3MiHU HirTiB (oHixomane3). IIpu mimo3pi Ha DIRA mis
OLIIHKY CTYIEHS 3aMaJIbHOTO YPaXKEHHS KiCTOK OOCTEXEH-
HST Ma€ BKJIIOYATH peHTreHorpadiuHe AOCTiIKeHHS Tpy/I-
HOT KJIITKM Ta BEPXHIiX i HUXHIX KiHIIiBOK i/a00 MarHiTHO-
pe30HaHCHY ab0 KOMIT'I0TepHY ToMorpadito sl OLiHKK
XpeOTa, BKIIOUHO 3 ofoHTOoinoM. Clil TaKOX pO3TJSTHYTH
MOXJIMBICTb OIOMCil 1IKipH, OCKiIbKY HassBHICTb HEUTPO-
(GITBHOTO IepMaTo3y 3 €K30LMTO30M HeUTpodimiB i cyd-
KOpHeaJIbHMMM MYCTyJIaMM Ayxe xapakTtepHa misa DIRA.
JI7151 TOCTAaHOBKY F€HETUYHOTO AiarHO3y BUKOPUCTOBYIOTh
NGS a6o cexBenyBaHHs 3a Cenrepom. I1pu 1ibomy 3a3Ha-
yaeThcs, 110 B mauieHTiB i3 DIRA cexBeHyBaHHs 3a CeH-
repoM, MoBHe cekBeHyBaHHsI ek3oMy (WES) a6o reHomy
(WGS) MOXyTb He BUSIBUTM BeduKux aeneuiit B ILIRN,
1110 YCKJIQAHIOE TEHETUYHY JiarHOCTUKY. ¥ [IbOMY BUMNAAKY
32 HasIBHOCTI CWJILHOI KJTiIHIYHO1 MiT03pU PEKOMEHTYEThCS
aHaJli3 XxpoMocoMHMX MikpouumniB (CMA) njist BUSIBJIEHHS
BEJIMKUX Jeseliit [49].

DITRA cripyunHeHuii pelieCUBHUMM MYyTallisIMU BTpa-
™™ QyHKUii B reHi /L36RN, mo konye IL-36Ra [19]. Cun-
npoM yrepiie onucanuit y 2011 poui [66]. OCHOBHOIO KiTi-
HIYHOIO PUCOI0 € TeHEepalTi30BaHUI ITyCTY/IHO3HMIA TICOpias.
1xipHi ypaxkeHHs yacTo HaramyloTh Taki mpu DIRA, ane
3aJIydeHHsI iHIIMX OpraHiB IepeBa’kHO He BiIOyBa€ThCH,
ockinbku perentop IL-36R ekcripecyeThest TOJJOBHUM YK~
HOM Y eliTeTiaIbHUX KJIITUHAX, SIKi KOHTAKTYIOTb i3 30BHillI-
HiM cepefoBuIleM, Ha BigMiHy Bif IL-1R, sikuii ekcripecy-
eTbest noBctoHo. Ataku DITRA 3a3Buuaii moumHawThCs B
paHHBOMY Billi, YaCTO CITIPOBOKOBaHi BipyCHUMU ab0 OaKTe-
piaIbHUMU iH(EKIISIMU i CYTTPOBOIKYIOTHCS TUXOMAHKOIO
10 40—42 °C. Cencuc i BToprHHi iHQEKIil MKiphd MOXYTb
PO3BUBATUCH SIK YCKJIAIHEHHs ITIepBUHHOI aTaku [1, 19].

TsexxicTs 3axBoproBaHHs nipu DIRA ta DITRA Bapi-
abesibHA B Pi3HUX MAL€HTIB i MpUHAMHI YaCTKOBO 3a-
JIEXKUTD Bil (paKTOPiB HAaBKOJMIIHBLOIO cepenoBuiia [32].

Jeski 3 mepBuHHUX TanieHTiB 3 DIRA Takox MaroThb
DITRA 4epe3 Benuki aeneltii, 110 3aJy4aloTh Ii CYMiXHi
renu [1, 67].

CuHpapom BTpaTH peuentopa IL-1
AO IL-1Ra (Loss of IL-1R to IL-1Ra, LIRSA)

YV 2023 poui 6ymo ineHTrdikoBano HoBe CA33, cripu-
YUHEHEe MaTOJIOTiYHUM BapiaHToM peuernropa [L-1 I tumy
(IL-1RI), sxe orpumano Ha3By LIRSA. Myramis IL-1RI
pOOUTH HEMOXJIMBUM HOTO 3B’SI3yBaHHS 3 JIiTaHIOM-aH-
taronicrom IL-1Ra, ane ne 3 IL-1a a6o IL-1f, mo mpu-
3BOAUTH 10 Oe3IepelnKoaHol nepenavi curHamy IL-1. Y
MailieHTa CrocTepiraBcs XpOHiYHUN pelIMANBYIOUUI MYJTb-
TUMOKATbHUI OCTEOMIENIIT i BUpaXkeHi 3amajibHi CUTHATY-
PY MIi€JTOITHUX KITITUH TTeprdeprnyHoi KpoBsi [32, 68].

MonorenHi CA33, 1110 BUHUKAIOTh YHACIIIOK nedeK-
tiB aHTaroHictiB IL-18 (IL-18BP ta IL-37), 11e He onucaHi
[1]. dediuut 1L-18BP 0yB acouiiioBaHuii 3 dyabMiHAHT-
HUM TepebiroM BipyCHOTO TeIraTUTy BHACJIIOK PeleCcHUB-
Hoi MyTalii BrpaTu ¢hyHKii B reHi /L I8BP, 1110 Topynmio
MIPUPOIHUIT MeXaHi3M oOMexeHHs aktuBamii IL-18 BHa-
CIIiZOK BipycHOI iH(eKIIii i mpu3Besio 10 HEKOHTPOJIhOBA-
HOTO 3arajeHHs B evinui [17, 69].

BucHOBKMU

B ocHoBi mipuHOBUX iH(JamMacoMomnaTiii JexaTb My-
Tallii, 10 MOPYIIYIOTh 3MaTHICTh MIPUHY A0 30€peXeHHS
aBTOiHTIOITOpHOI KOoHdopMallii abo MiABUIILYIOTh HOTO
YYTJIUBICTh 10 aKTUBYIOUMX CUTHAJIB, Y TOMY YMCIi THX,
110 HAAXOMATh Bill LIMTOCKesneTa. Pe3ynbraToM € CIOH-
TaHHe abo0 KOHCTUTYTHBHe (opMyBaHHS iHdIaMacom
3 TiNepnpomyKIlielo IMpo3anaibHuX UUTOKiHIB IL-1f Ta
IL-18 i po3ropTaHHSIM HM3XiIHOTO 3aIlaJIbHOIO KacKauy.
Hannumikose IL-1-omocepenkoBaHe 3anajeHHsI TaKOX
BU3HAYAETHCS TMPU aBTO3aIaJbHUX CTaHaX, B OCHOBI SIKUX
JIeXKaTh MOPYILIeHHST MeXaHi3MiB 0OOMeXXeHHsI CUTHAIy iH-
¢1aMacoM 3a 10MOMOIOI0 aHTAarOHICTIB PELIENTOPIB LIUTO-
KiHiB cimeiicTBa 1L-1. BinnoBinHo 10 IIMPOKOI eKcIpecii
MpUHOBUX iH(JaMacoM y KJIITUHAX BPOIKEHOI iMyHHOI
CHCTEMM MipUHOBI iH(IaMacoMoIarii XapaKTepu3yoThb-
Csl KOMIUJIEKCHUM MYJBTUCUCTEMHUM YPaKeHHSIM, OJI-
HaK HaiOLIbII TUMIOBUM € 3aJlydeHHS IIKipu, CyrJIo0iB i
LIIJTYHKOBO-KUIITKOBOTO TpakTy. [lepionnyuHa IMxomMaHKa €
XapaKTEepPHOIO 03HAKOIO OUIBIIOCTI IIMX 3aXBOPIOBaHb, MPU
LIbOMY TPUBAJIICTh aTaK Ta iHTEPBaJliB MixK HMHU € Bapia-
TBHOIO. CIIeKTp MipMHOBUX iH(pIaMacoOMONaTili Ta iHIINX
CUHIPOMIB mocujieHHs1 curHamy IL-1 mpomoBxXye po3s-
IIMPIOBATUCh, i B HACTYITHI POKU OUiKYETHCS BU3HAUYECHHS
HOBHUX acolliiiloBaHMX MyTalliil i peHOTUIIIB y 11ili KaTeropii
CA33. TakoxX TpUBaIOTh TOCTIIKEHHSI MOJICKYJISIPHUX ME-
XaHi3MiB MMaTOTeHe3y 3 METOIO PO3ILIMPEHHS MOXJIUBOCTEH
TapreTHOI 0i0JOTiYHOI Tepaltii IIMX 3aXBOPIOBAaHb.

Konduikr inTepeciB. ABTopy 3asBISIOTH TIPO BiICYT-
HiCTb KOHQJIIKTY iHTEpeciB i BiacHO1 (hiHAaHCOBOI 3allikaB-
JICHOCTI IIpU ITiATOTOBLIi JAHOI CTATTI.

Indopmania npo dinancyBanns. Po6orta BuKoHaHa 3a
pPaxyHOK pecypciB aBTOPiB MMPOEKTY.

BHecok aBTopiB. BHecok ycix aBTOpIB y MiATOTOBKY py-
KOITUCY PiBHUM.
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Autoinflammatory diseases.
Part 2. Pyrin inflammasomopathies and other enhanced interleukin 41 signaling syndromes

Abstract. Systemic autoinflammatory diseases (SAIDs) are
considered dysregulation disorders of the innate immune system
characterized by systemic sterile inflammation independent of
infection and autoreactive antibodies or antigen-specific T cells.
Autoinflammation is often mediated by inflammasomes; accord-
ingly, inflammasomopathies and other enhanced interleukin (IL)
1 signaling syndromes represent a major classification group of
SAIDs. Inflammasomes differ by the type of intracellular receptor
which acts as a scaffold protein for the entire complex. Specifically,
pyrin is one of the main intracellular sensor proteins that can initi-
ate the formation of inflammasomes. This scientific review is the
second in a series of publications jointly aiming to increase medi-
cal professionals’ awareness of SAIDs in children. It focuses on the
current scientific understanding of pyrin inflammasomopathies
which represent a significant cluster of all inflammasomopathies
and other enhanced IL-1 signaling syndromes. We performed a fo-
cused search over the Web of Science, Scopus, PubMed Central®,
Google Scholar databases over the past 10 years using the keywords

» o« » o«

“autoinflammatory diseases”, “autoinflammation”, “inflammaso-
mopathies”, “pyrin”. The work presents an overview of inflamma-
somopathies, discusses the immunobiological features of the sen-
sor protein pyrin and pyrin inflammasomes including cellular ex-
pression and molecular mechanisms of their activation and signal
limitation. The review also presents the clinical and pathogenetic
characteristics of the genetically determined pyrin inflammaso-
mopathies and other enhanced IL-1 signaling syndromes: famil-
ial Mediterranean fever; pyrin-associated autoinflammation with
neutrophilic dermatosis; mevalonate kinase deficiency; PSTPIP1-
associated inflammatory diseases; periodic fever, immunodeficien-
cy and thrombocytopenia syndrome; neonatal-onset cytopenia
with dyshematopoiesis, autoinflammation, rash, and hemophago-
cytic lymphohistiocytosis; deficiency of IL-1 receptor antagonist;
deficiency of 1L-36 receptor antagonist; loss of IL-1 receptor to
1L-1 receptor antagonist syndrome.

Keywords: autoinflammatory diseases; inflammasomopathies;
pyrin; interleukin 1; familial Mediterranean fever; review
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