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V.E. Khomenko™?, O.V. lemets’2, O.P. Volosovets’, S.P. Kryvopustov’, O.V. Mozyrska’

'Bogomolets National Medical University, Kyiv, Ukraine
’Medical Center “Eurolab”, Kyiv, Ukraine

Etiological spectrum of pneumonia
in children in Kyiv, Ukraine

Abstract. Background. In Ukraine over the past 20 years, the incidence of pneumonia in children has increased. The
aim of the study is to assess the contribution of respiratory viruses and bacteria to pneumonia in children in Ukraine.
Materials and methods. The etiology of community-acquired pneumonia was studied in 175 children at Medical Cen-
ter “Eurolab” and Clinical Hospital 2 (Kyiv, Ukraine) over 2018—2022. Viral and bacterial pathogens were detected
using polymerase chain reaction, chromatographic immunoassay. Results. The prevalence of viral pneumonia among
total cases of pneumonia was 78.9 % in Kyiv during 2018—2022. Thirty-seven (21.1 %) cases of CAP were classified as
bacterial. The most common were respiratory syncytial virus (18.1 %), metapneumovirus (13 %), adenovirus (10.1 %),
parainfluenza virus (10.1 %). The other causative viral agents were influenza virus type A (7.2 %), rhinovirus (5 %),
bocavirus (2.9 %), SARS-CoV-2 (1.4 %) and measles virus (1.4 %). Etiological spectrum is similar to the results of stu-
dies conducted in other European countries. Conclusions. Respiratory viruses, particularly respiratory syncytial virus
and metapneumovirus, are the major contributors to community-acquired pneumonia in children in Kyiv.

Keywords: pneumonia; children; respiratory infection; viral infection

Introduction

Pneumonia remains the leading cause of morbidity in
children worldwide and accounts for 14 % of all deaths in
patients under 5 years of age. In 2019, pneumonia caused the
death of 740,180 children [1]. Over the past decades, there
have been significant changes in the epidemiology, etiology,
and clinical picture of community-acquired pneumonia
(CAP) in children. The widespread implementation of vac-
cination against Streptococcus pneumoniae (S.pneumoniae)
and Haemophilus influenzae type B (HiB) has reduced the
incidence of total and bacterial CAP [2].

Both the effectiveness of vaccination and an increase
in the ability to detect the virus by molecular diagnostic
methods have updated the understanding of CAP etiology
in children. The latest studies on the etiology of pneumonia
show that the proportional contribution of respiratory viral
infections as causative agents of CAP has increased [2—4].
Among them the most significant are respiratory syncytial
virus (RSV), influenza virus (IV), parainfluenza virus (P1V),
rhinovirus (RV) and adenovirus (AdV).

Detection of CAP etiology can modify the clinical deci-
sion in children with pneumonia. First of all, antimicrobial
therapy is not required for children with viral pneumonia
[5, 6]. Antiviral treatment can be provided in children with
CAP caused by influenza virus [5, 7]. In case of bacterial
CAP, rational prescribing of antibiotics is highly important
and depends on the etiology, age, local vaccination policies
and resistance patterns [8].

In Ukraine, the incidence of pneumonia in children
has unfortunately increased over the past 20 years [9]. The
pneumococcal conjugate vaccine (PCV) is not included in
the national immunization program, and vaccination cove-
rage in the country is low. HiB vaccination is the funded
program for national immunization from 2006. In the
following years, HiB vaccination coverage increased and
reached 87.2 % in 2021 [10]. Therefore, the study of the
etiological spectrum of CAP in Ukrainian children and
comparison with data from the European region are neces-
sary for the development of effective prevention and opti-
mization of treatment.

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2023
© Bupaseub 3acnascobkmit 0.1). / Publisher Zaslavsky 0.Yu., 2023

[ina kopecnongeHuii: Emewb OkcaHa BikTopiBHa, KaHANUAAT MeAMYHIX HayK, AOLEHT, kadeapa nepiatpii N 2, HawionanbHuii Megnurmii yrisepcutet imeni 0.0. boromonbus, npocnekT A. HaBoi, 3,

M. Kuig, 02660, Ykpaita; e-mail: oxanai@ukr.net; KoHtakTHuii Ten.: +380503879750

For correspondence: 0.V. lemets, PhD, Associate Professor, Department of Pediatrics 2, Bogomolets National Medical University, 3, Alisher Navoi Avenue, Kyiv, 02660, Ukraine; e-mail: oxanai@ukr.net;

phone: +380503879750
Full list of authors information is available at the end of the article.

8 3AOPOB 1 AUTUHW, ISSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N2 2, 2023



OpuriHaAbHI A0CAiAXeHHs / Original Researches

The purpose of this study was to assess the contribution
of respiratory viruses and bacteria to pneumonia in children
of Ukraine.

Materials and methods

During study period (2018—2022), in total 175 cases of
CAP in children were analyzed. All of them were examined
and received treatment in the Medical Center “Eurolab”
and Children’s Clinical Hospital 2 in Kyiv, Ukraine.

CAP was diagnosed in the presence of a typical clini-
cal picture: cough, tachypnea, hypoxemia, decreased breath
sounds, crackles or rales on auscultation of lung fields. One
hundred and seventeen (66.9 %) cases of pneumonia were
confirmed by chest X-ray (CXR) (presence of any alveolar
or interstitial opacity), in 19 (10.9 %) cases, characteristic
changes were detected during ultrasound examination.

The nasopharyngeal swabs were collected from partici-
pants by a trained nurse. A total of 8 viruses (RSV, PIV type
1-3, metapneumovirus (MPV), AdV, RV, coronaviruses
0C43, 229E, HKU1 and NL63, severe acute respiratory
syndrome-related coronavirus 2 (SARS-CoV-2) and 2 bac-
teria — Mycoplasma pneumoniae (M.pneumoniae) and Chla-
mydophila pneumoniae (C.pneumoniae)) were detected using
polymerase chain reaction (PCR).

The detection of pathogens involved extraction of DNA/
RNA from samples using RIBO-prep nuclear acid extraction
kit (AmpliSens, Russian Federation); reverse transcription
(RT) and multiplex PCR with REVERTA-L RT reagents
kit and primers AmpliSens ARVI-screen — FRT PCR kit
and AmpliSens Mycoplasma pneumoniae/Chlamydophila
pneumoniae-FRT PCR kit (AmpliSens, Russian Federa-
tion). For SARS-CoV-2 testing, the reagents DNA/RNA-
Mag (XEMA, Ukraine) were used. Rotor-Gene Q (Qiagen,
Germany) was applied for RT-PCR. All procedures were
performed according to the manufacturer’s instructions.

Chromatographic immunoassay was used for qualita-
tive detection of influenza type A and type B in nasal swabs
(CerTest Influenza A + B, Spain). Determination of measles
IgM and IgG was carried out using the Measles virus IgM
micro-capture ELISA and Measles virus IgG ELISA (IBL
International GmbH, Hamburg, Germany). The ELISA
kit EQUI Mycoplasma pneumoniae IgG (Ekvitestlab,
Ukraine) was used for detection of IgG to M.pneumoniae,
the EQUI Chlamydophila pneumoniae IgG kit (Ekvitest-
lab, Ukraine) — for detection of IgG to C.pneumoniae. In all
cases, whole blood was collected for complete blood count
and C-reactive protein (CRP) tests.

All cases of CAP were divided into two groups based on
probable pneumonia etiology:

— bacterial cases (lobar pneumonia with empyema,
bacterial pathogen detected by PCR or confirmation of
bacterial etiology by seroconvertion, significant changes in
complete blood count — increased number of neutrophils,
leukocytes, high level of CRP);

— viral pneumonia (detection of at least one respiratory
virus, unchanged complete blood count, CRP, interstitial
pneumonia, peribronchial cuffing, focal bilateral involve-
ment).

QOdds ratios were used to analyze cases of hospitalization
depending on the etiology of pneumonia and the age of the

child. A p-value < 0.05 was considered statistically signifi-
cant.

Ethics. This study was performed in accordance with the
Declaration of Helsinki. Written informed consents were
obtained from the parents or the caregivers of the patients
before collecting samples.

Results

The diagnosis of CAP was confirmed in 175 children
from October 2018 to February 2022. The male (n = 99) to
female (n = 76) ratio was 1.3 : 1, the mean and median age
were 4.8 and 4 years, respectively (age range was 5 months to
18 years). 19.4 % of patients were under 2 years of age, 39.4 %
aged 2—5 years and 41.1 % were older than 5 years. The per-
centage of children, who had received PCV, was 52.5 %.
Only 33.1 % of patients received flu vaccine annually.

The total amount of viral pneumonia was 138 (78.9 %)
cases, bacterial pneumonia — 37 (21.1 %) cases.

The peak incidence of CAP usually occurs during the
cold season in continental climate. In 2018/2019 season,
49 (28 %) children were diagnosed with CAP. Among them,
35 (71.4 %) had viral pneumonia. During the next season
(2019/2020), 48 (27.4 %) children were diagnosed with
CAP, 36 (75 %) of them had pneumonia of viral etiology.

During restriction measures implemented to prevent
SARS-CoV-2 infection spreading, we observed a decreased
amount of pneumonia cases in children. In 2020/21 season,
only 15 (8.6 %) cases of pneumonia were confirmed, of which
viral etiology was found in 14 (93.4 %) cases. Analysis of 2021,/22
season showed that 36 (20.5 %) children were diagnosed with
CAP, of which 31 (86.1 %) had viral pneumonia (Fig. 1).

During the spring-summer periods, the incidence of
pneumonia in children was traditionally lower. In 2019, the
total number of pneumonia cases was 13 (7.4 %), in 2021 —
14 (8 %). The percentage of viral pneumonia among them
was 84.6 and 78.6 %, respectively. During March and April
2020, patients were not admitted to the Eurolab Medical
Center, and the prevalence of pneumonia was not studied.

Etiological spectrum of viral pneumonia

In 96 (69.5 %) of 138 cases, the causative agent of viral
pneumonia was detected. In our study, RSV was most often
detected in children with CAP (25/138). The other causative
viral agents were MPV (18/138), AdV (14/138) and PIV
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Figure 1. Total number of pneumonia cases and
number of viral pneumonia cases during 2018-2022
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(14/138). Less frequently, we detected IVA (10/138), RV
(7/138), bocavirus (BoV) (4/138), SARS-CoV-2 (2/138).
In 2018, pneumonia in 2 children was caused by the measles
virus (2/138) (Fig. 2).

RSV
MPV
Adv
PIV
IVA
RV
BoV
SARS-CoV-2
Measles
0 5 10 15 20 25 3

Figure 2. Etiological spectrum of viral pneumonia
in children in 2018-2022

0

Etiological spectrum of viral pneumonia was different
during the study period. In 2018/19 season, most cases of
CAP were caused by MPV (7/35) and IVA (7/35). We de-
tected RSV (3/35), AdV (2/35), RV (2/35) and measles vi-
rus (2/35) less frequent (Fig. 3a).

During the same period in 2019/20 season, we detected
AdV (10/36), RV (5/36), IVA (2/36), PIV (2/36) and RSV
(1/36). In one child, coinfection of RSV and PIV led to
clinical presentation of pneumonia (Fig. 3b).

In 2020/21 season, MPV (9/14) and BoV (1/14) were
isolated in children with viral pneumonia (Fig. 3c).

Among children with viral CAP in 2021/22 season, RSV
(18/31), AdV (3/31), BoV (3/31), MPV (2/31) and IVA
(1/31) were detected (Fig. 3d).

Etiological spectrum of viral pneumonia in spring-sum-
mer was also different during the study periods in 2019 and
2021.

B vpv

M A

M RSV

M Agv

B Measles
Y

[ Not identifed

B mpv

N Bov
¥ Not identifed

(o
O

M Adv
MRV
M VA
M P

M RSV
M RSV + PIV

[ Not identifed

M RSV
H Adv
M BoVv
H MPV

M VA
[ Not identifed

Figure 3. Etiological spectrum of viral pneumonia in seasons:
a—2018/19, b — 2019/20, c — 2020/21, d — 2021/22
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Figure 4. Etiological spectrum of viral pneumonia in spring-summer: a — 2019, b — 2021
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In 2019, PIV (4/11) and RSV (2/11) caused pneu-
monia most frequently (Fig. 4a). In 2021, PIV (6/11),
SARS-CoV-2 (2/11), AdV (1/11), coinfection of PIV
and RSV (1/11) were revealed in children with CAP
(Fig. 4b).

The CXR in viral pneumonia with typical changes are
presented in Fig. 5, 6.

Age-related features of the clinical course
of viral pneumonia

We compared the incidence of viral pneumonia in dif-
ferent age groups. In our study, viral pneumonia was diag-
nosed in 32 (23.2 %) children under 2 years of age, in 58
(42.5 %) aged 2—5 years and in 48 (34.8 %) older than 5
years.

Children under 5 years of age with viral pneumonia were
hospitalized much more often than older patients. Fifty-
nine (78.1 %) children under the age of 5 needed oxygen
therapy, infusion therapy and medical support. Only 10
(32.1 %) children with viral pneumonia aged 5 and over
were hospitalized (odds ratio 7.2323, confidence interval
3.1817 to 16.4398, p < 0.05) (Fig. 7).

Figure 5. Viral pneumonia caused by RSV
(boy, 6 years)

Etiological spectrum of bacterial pneumonia

During the study period, 37 (21.1 %) cases of CAP were
classified as bacterial. Only 8 (21.6 %) of 37 children received
full vaccination with PCV. M.pneumoniae was detected in
14 cases of CAP, C.pneumoniae — in 8. The percentage of
pneumonia caused by M.pneumoniae and C.pneumoniae was
high (60—66.7 %) during 2018/19, 2019/20 and 2021/22
seasons (Fig. 8).

The CXR in bacterial pneumonia with typical changes
are presented in Fig. 9, 10.

Discussion

This study was conducted in Kyiv, Ukraine, in 2018—
2022. The purpose of this study was to reveal the etiological
spectrum and the role of respiratory viral pathogens in CAP
in children.

In this study, the significant contribution of respiratory
viruses to childhood pneumonia in Ukraine was shown. The
prevalence of viral pneumonia among total cases of pneu-
monia in 2018—2022 was 78.9 %. These results can be com-
pared with the frequency of detection of viruses as causes of
pneumonia in children in other studies [3, 11—15].

Figure 6. Viral pneumonia caused by AdV
(boy, 5 years)
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Figure 7. The incidence of hospitalization among
children with viral pneumonia depending on age

Figure 8. The incidence of atypical pneumonia
among total cases of bacterial pneumonia
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This study demonstrated that most cases of pneumonia
in children are associated with RSV (18.1 %), MPV (13 %),
AdV (10.1 %) and PIV (10.1 %). Other causative viral
agents are IVA (7.2 %), RV (5 %), BoV (2.9 %), SARS-
CoV-2 (1.4 %), and measles virus (1.4 %). This etiological
spectrum is similar to the results of studies conducted in
other European countries [15, 16]. RSV continues to be the
major causative viral agent of pneumonia in children glo-
bally [3, 17].

During four epidemiological seasons, the etiologi-
cal spectrum of viral pneumonia in children differed. In
2018/19 season, MPV (20 %), IVA (20 %) and RSV (8.6 %)
were more common. According to a recently published re-
view, MPV caused 14.2 million cases of lower respiratory
tract infections and 16,100 deaths among children under 5
years of age worldwide in 2018 [18]. Also, in 2018 the global
burden of influenza-associated respiratory infections in
children under 5 years was estimated. IV infection caused
7 % cases of acute respiratory diseases and 4 % of deaths
from acute respiratory infections [19]. It should be noted
that all children with pneumonia caused by the influenza
virus in our study were unvaccinated.

During the following 2019/20 season, AdV caused CAP
in 27.7 % cases, RV — in 13.9 %, IVA and PIV — in 6.5 %.
The overall frequency of AdV as a cause of non-bacterial
pneumonia in children in the world is lower than RSV —
about 10 %. ADV types 3 and 7 can cause fatal disease in
previously healthy children [20].

We observed a decreased number of total cases of CAP
in children during 2020/21 season. In this period, the non-
pharmacological interventions to prevent SARS-CoV-2
circulation were applied in Ukraine, as in other European
countries. A decrease in the number of pneumonia cases in
children is probably related to the cessation of circulation
of RSV, the main causative agent, in the European region
[21—23]. RSV epidemics were observed only in France and
Iceland. These countries had softer restriction and kept
their primary schools open. The start of RSV circulation
was noticed from mid-May 2021 in other countries — Swe-
den, Netherlands, Spain etc. [21, 22]. In our study during

Figure 9. Bacterial right-side lobar pneumonia
and empyema (boy, 9 years)

2020/21 season, 64.2 % cases of viral pneumonia were
caused by MPV, 7 % — by BoV.

The last 2021/22 season showed a high percentage of
RSV detection in children with viral CAP — 58.1 %, AdV —
12.9 %, BoV — 9.6 %. During the last two seasons, we ob-
served a more frequent detection of BoV as the causative
agent of CAP (7—10 %), which is consistent with previ-
ous studies [24]. In the warm seasons, we detected a higher
prevalence of PIV infection (36.4 % in 2019 and 54.5 % in
2020) in children with CAP. This can be explained by the
seasonal distribution of P1V type 3 [25].

We observed a significant prevalence of hospitaliza-
tion of children under 5 years of age with viral pneumonia
(p < 0.05). The present results confirm a high prevalence
of viral CAP in children in Ukraine. Further investigations
should be performed in Kyiv and other regions, because the
results could dramatically reduce the proportion of unneces-
sary antimicrobial treatments for pediatric CAP in Ukraine.

In our study, only 21.1 % cases of CAP in children were
classified as bacterial. A small number of bacterial pneu-
monia cases may reflect the effect of high PCV vaccination
coverage among children in Kyiv. The percentage of bacte-
rial pneumonia caused by M.pneumoniae and C.pneumoniae
was high (60—66.7 %) during the majority of seasons in the
period of study. The most frequent bacterial pathogen was
M.pneumoniae — 8 % of total cases of CAP and 37.8 % cases
of bacterial CAP. Similar results were revealed in previous
studies [13, 26]. C.pneumoniae was detected in 4.5 % of
children with CAP and in 21.6 % of children with bacterial
CAP. The incidence of pneumonia caused by C.prneumoniae
in other countries is heterogeneous and ranges from 0.5 to
more than 5 % [27].

Identifying the etiology of bacterial pneumonia is ex-
tremely important for antibacterial therapy. More exten-
sive studies are needed to clarify the incidence of bacterial
pneumonia in other regions of Ukraine. The study on the
etiological spectrum of pneumonia in children should be
continued to develop prevention and treatment strategies.
Obviously, PVC should be included in the national immuni-
zation program in the shortest possible time.

Our results do not show significant differences in the
etiological spectrum of CAP in children compared to other

Figure 10. Bacterial pneumonia caused by
Mycoplasma pneumoniae (boy, 7 years)
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European countries. An increase in the incidence of child-
hood CAP in Ukraine is most likely related to the improve-
ment of pneumonia diagnosis in Ukraine in general, on the
one hand, and the deterioration of the quality of medical
care in the occupied territories, on the other.

Conclusions

Much progress has been made in the prevention, diag-
nosis and treatment of pneumonia in children during the
last three decades. This study performed in Kyiv showed the
contribution of respiratory pathogens to childhood pneu-
monia in Ukraine. The findings highlighted the importance
of RSV and MPV infection in children with CAP. Moreover,
we found high prevalence of atypical pathogens in the etio-
logy of bacterial pediatric CAP. Although further studies are
needed, these results suggest that determining the etiology
of CAP in children may optimize antibiotic use and improve
treatment and prevention strategies.
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Pesiome. Akryanbhicte. B Vkpaini mporarom ocrannix 20
POKIB BiIMi4a€ThCsI 3pOCTAaHHSI 3aXBOPIOBAHOCTI HA ITHEBMOHIIO
cepen aiteil. MeTra: OL[iHUTH POJIb peCIipaTOPHUX BipyciB i 0ak-
Tepiil B eTiosorii MHeBMOHi# y nmiteir B Ykpaini. Marepiaiu ta
MeToau. ETtionorist mo3anikapHSHUX TTHEBMOHI Oyia BCTaHOB-
JIeHa B 175 miteid, sIKi OTpUMYBaJIU JIiIKyBaHHSI B MEAUIHOMY IIeH-
Tpi «€BpoJabd» i kiaiHiyHii aikapHi Ne 2 (Kuis, YkpaiHa) npotsi-
rom 2018—2022 pp. [list BU3HaUeHHS BipyCHUX Ta OaKTepiaTbHUX
MaTOreHiB OyJIM BUKOPUMCTAaHI METOJ TIOJIiMepa3Hol JIAHIIOTOBOL
peaxiiii, xpomarorpadiunuii imyHoananiz. Pe3yabratu. Cepen
yCiX BMITIa[KiB ITHEBMOHIii BipycHa IHEBMOHis BU3Hauajgacs B
78,9 %. Y 37 (21,1 %) naiieHtiB xBopoba 0Oysa KinacudikoBaHa

sK OakTepiasibHa. HalfOiabIn yacTo BUSBIISUTUCST pecIipaTOPHO-
cuHuTiaabHuit Bipyc (18,1 %), metanHeBmoBipyc (13 %), ane-
Hogipyc (10,1 %), Bipyc naparpury (10,1 %). Cepen iHiux 0yau
BuaineHi Bipyc rpumny A (7,2 %), puHoBipyc (5 %), 6okaBipyc
(2,9 %), SARS-CoV-2 (1,4 %) ta Bipyc xopy (1,4 %). Etionoriu-
HMIl CTIEKTP CXOXMil 3 pe3ysibTaTaMu JOCITIIKEHb, MPOBEISHUX
B iHmmMX KpaiHnax €sponu. BucHoBkmM. PecmipaTopHi Bipycu, a
caMe pecripaTOpHO-CUHUUTIaTbHUI BipyCc Ta METalTHEBMOBIpYC,
€ OCHOBHMMMU MPUYNHAMU TO3aiIKapHIHUX TTHEBMOHIN y JiTeit
y Kuesi.

Ki11040Bi ¢J10Ba: mHeBMOHis; AiTH; pecnipaTopHa iHbeKIis; Bi-
pycHa iHdexIist
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Mapyiuko tO.B.", mwak T.B.7, Mapyiuko T.B.2, KoctuHceka H.I.7, Xomumy O.B.”
"HaujoHanbH MeanyHi yHiBepcutet meHi O.O. boromonsLsi, M. Kuis, YkpaiHa
’HaLioHaAbHW YHIBEPCUTET OXOPOHM 3A0PO0B ‘S Yikpainu imeHi .. LLyrka, m. Kuis, YkpaiHa

[eHAepPHI 0COOAUBOCTI MOKA3HUKIB AKOCTI XXUTTS,
NOB’A3AHOI 3i 3AOPOB’AM, Y AiTeU
3 BUCOKMM HOPMOABHMUM APTEPiaAbHUM TUCKOM
| NepPBUHHOIO APTEPIAABHOIO FiNnepTeHsiero

Pe3tome. Axmyaavnicmo. Jocnioocenns sxocmi scumms, nos a3anoi 3i 30opos’am (HRQoL), mae seauxe npaxmuure
3HaueHHsl 0415 X8OpuXx Ha apmepianvhy einepmensito (Al). Memoro pobomu 6y10 docaioumu eendepri ocoonueocmi HRQoL
v Oimell 3 NepeUHHOI APMEPIANbHOIO 2INePMEeH3IEH) | BUCOKUM HOpmanbHum apmepianshum muckom (AT). Mamepiaau ma
memoou. Oocmexncero 199 nayienmie eixom 9— 17 pokie (107 xnonuuxie i 92 dieuunku). Ceped nux: 81 dumuna 3 sucokum
Hopmanvhum AT, 44 oumunu 3 AI' I cm., 38 dimeii 3 AI' II cm. i 36 dimeii 3 Hopmanvhum AT. Ycim dimsam nposedeno amoy-
NAMOPHULL MOHIMOpuHe apmepiaavHoeo mucky. /s ouinku HRQoL eukopucmogysanu ykpaincoky éepciro nediampuyHoi
wranu PedsQL 4.0. Pesyabmamu. Y disuamox 3 eucoxum Hopmanvhum AT i Ha nowamkosux emanax gopmyeanHs cma-
oinvHoi Al 6usigneno Oinbuty wacmomy ckape Ha 204108HULl Oinb, 3aNAMOPOHeHHs, Oinb ) cepui NOPIGHAHO 3 XAONHUKAMU |
CepeoHill [ BHaUHUIl HeeamuHULL KopeasuiiHuil 36 130K yacmomu yux ckape iz noxkasnuxkamu HRQoL. Haiibinbw Husvkumu
nokasuuxu PedsQL 6yau 6 dieuamok 3 AI' II cm. (3aeanrvuuil nokasnux wxanu PedsQL 4.0 — 67,41 £ 9,94 6ana). Xaon-
uuku 3 AT [ cm. maau nopmanwhi noxaznuku PedsQL. He3anescHo 8i0 cmami NOpieHsIHO 3 KOHMPOALHOK SPYNOI BUSLBNEHO
HU3bKI NOKA3HUKU NCUXOCOUIaNbH020 300p08’a 6 dimeil 3 eucokum Hopmanvhum AT: y diewamox — 70,68 = 12,46 6ara
(p <0,05), y xnonuuxie — 70,23 = 13,09 6ana (p < 0,05). Ilokazruku couianvioeo (hyHKUIOHY8aHHs 8 yCix dimeli He 8i0pi3-
Haaucs 810 Oanux konmpoavroi epynu. Bucnoeku. INoxasnuku HRQoL y dimeit 9— 17 pokie 3 apmepianvhoio 2inepmensieio
i sucoxum HopmanvHum AT 3anexncams 6i0 pieHs apmepiarbHoeo mucky i maroms eendepti ocooausocmi. Jiewamka 3 Al
11 cm., 3a 6unsmkom danux coyianbHoeo QyHKYiOHY8aHHS, Maromy eipuii nokasnuku HRQoL nopienano 3 xnronuukamu 3
AL 11 em. Jlimu 3 sucoxum Hopmarshum AT HesanexcHo 8i0 cmami Maromp HUNCHI NOKA3HUKU NCUXOCOUIANbHORO 300p08
nopieHano 3 KoHmpoawvhoro epynow. [loxasnuku HRQoL neecamusHno Kopearoroms 3i ckapeamu Ha 20406Hull 6inb (Oinviu
BUPAJICEHO 8 XAONUUKIB), 3anamopouents i Oinv y cepuyi (6inviu supaiicero 6 disuamox). Lli dani crio épaxosyeamu npu
oyintosanti cmary dimeii 3 sucoxum Hopmanvium AT i apmepianvhoro einepmensiero.

KnrouoBi cnoBa: dimu; apmepianvna einepmensis; axicmo scumms

Bctyn

JocmimkeHHsI SIKOCTi XKUTTS, TIOB’SI3aHOI 31 3M0POB’SIM
(Health-Related Quality of Life, HRQoL), mae Benuke
MNpakTUYHE 3HAYEHHS IS XBOPUX Ha apTepiajibHy Tilep-
TeHsito (Al'). JocaimkeHHs SKOCTi KUTTS B AMHAMIlli aH-
TUTINEPTEH3MBHOI Teparlii Mopsi 3 HopMalli3alli€lo apTepi-
ajibHOro TUCKY (AT) nae MOXKJIMBICTb OLIHUTHU PE3yJIbTaTH
JIIKyBaHHS i BU3HAYMTHU ITPOTHO3 3aXBOPIOBAaHHA [1].

JlocmimKkeHHs 3 METOIO OLIHKH SIKOCTi 3KATTS B TOPOC-
JMX mauieHTiB 3 A’ mpoBoamInch y 6araTbox KpaiHax CBi-
Ty. BibIIiCTh 3 HUX BKA3ylOTb Ha HeraTUBHUI BILIUB Al
Ha HRQoL [2—4] i cyTTeBe mokpallleHHsI TTOKa3HUKIB y
BUIIAIKy MOTPMMaHHS IalliEHTaMU peKOMEHIAllill 11010
3HMXKEHHS (DaKTOPiB pU3UKY [5].

Cepen ¢dakTopiB, 110 BIUIMBAIOTh HA SIKiCTb KUTTSI J0-
pocaux nmamieHTiB 3 Al Bellnke 3HaYeHHS MalOTh HAasABHICTh

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2023
© Bupaseub 3acnascobkmit 0.1). / Publisher Zaslavsky 0.Yu., 2023
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CYIYTHBOI IaTOJIOTii [5], piBeHb OCBITH Ta COLIiAJIbHO-EKO-
HoMiuHuii cratyc [5—8], Bik mauieHTiB [7, 8], TpuBajicTh
3aXBOPIOBAHHSI, KiJIbKiCTh CUMIITOMIiB, pPiB€Hb CUCTOJIIYHO-
ro AT, KinbKicTb MpU3HaUeHUX MpenapaTiB [2], edekTus-
HiCTh CAMOKOHTPOJIIO i MEAMYHA TPaMOTHICTb [7], a TaKOX
€KOHOMIYHUI TsIrap, CIIpUYMHEHUI rinepToHieto [4].

IIpu mocnmimkeHHI TeHIEPHUX OCOOJIMBOCTEIl SIKOCTI
KUATTS B gopociux 3 Al sIK nmpaBuio, BUSBISIOTh HUXYI
MOKA3HMKU B XKiHOK MOPIiBHSHO 3 YoJyioBiKamu [2, 4, 9, 10],
MpoTe B MOMYJISLIl XBOPUX 10 18 poKiB TaKMX IOCIIIKEHb
He MPOBOAWIIN.

3arajoM OCTaHHIMM pOKaMU Maiike BCi JOCTiIXKEeH-
Hst HRQoL y niteit crocytothest manaemii COVID-19. ¥V
HUX NPOBOJATHCS Mapajesi Mk HU3bKUMU MTOKa3HUKAMU
SIKOCTIi XKMTTS ¥ i30J15111i€I0 BIOMA, BUCOKHM PiBHEM LIIYMY
i piBHEM TPUBOXKHOCTI B 6aTbkiB [10—12]. deski 3 uux ao-
CJTIIKEHb BUSIBJISIIOTH PI3HULIIO B SIKOCTi XXMTTST MiXK XJIOIT-
ypKaMU i niBdatkamu [13—16], iHIIi BKa3yloTh Ha BiaCyT-
HicTb Takoi pisuui [14, 17, 18]. Hanpuknan, Kurz et al.
noBinomwin, 1o 3MiHu B HRQoL 1o i mig yac manaemii
BimpisHsncs 3anexHo Bim crtati [10]. Ilpm mocaimkenHi
HRQoL y niteit 6—7 pokiB aBTOpU BUSIBUJIM HUKYi ITOKA3-
HUKU SIKOCTi XKUTTS B IiBYATOK.

Bourion-Bédés ta in. [10] BusiBuau, mo HRQoL 3a
KpUTepisIMU  (pi3UYHOI0, IICUXOJOTIYHOTO OJIaromnoJyd-
4sl i WKIJIBHOTO (PYHKIIIOHYBaHHS Oyjia 3HAYHO HUXKUYOIO
B cTapluiil rpymi aiBuaT, HiXX B iHIIMX rpynax. McGuine
Ta iH. TaKOX oTpuManu Hixk4i 6anu 3a HRQoL y niBuarok
MOpiBHSIHO 3 xyionmurkamu [14]. Riiser Ta iH. [13] 3Hainum
CTaTUCTUYHO MO3UTUBHY KopeJsiiito Mixk HRQoL i yoso-
BiYOIO CTATTIO, 0O0CTEXYIOUM MILTITKIB 16—19 pokis. Vallejo
Slocker ta iH. [15] moBigoMuIu, 1110 0COOU YOJIOBIUOI CTATI
MaJIv BUILI 0ajii, HiX XiHOYO01, 1110 BKa3ye Ha KpaIie (yHK-
LioHyBaHHS. Y XXOIHOMY TaKOMY JOCJiIKeHHI He BKa3aHi
nokazHuku AT obcTexxeHuX AiTei.

Ha crorogHi 11e HemocTaTHbO MAaHUX IOJO PiBHS
HRQoL y niteit 3 HopmanbHuM BucokuM AT. ITokazHuku
HRQoL y ui€i kateropii aiteit MoxHa OyJio OM po3riisiiaTu

SIK KpUTepiit e(heKTUBHOCTI MPOoiIaKTUKY TpaHCchopMallii
BUCOKOro HopmajabHoro AT B Al

Merto10 po6oTu Oyi10 TOCHIAUTH TeHAEPHi 0COOIUBOCTI
HRQoL y niteii 3 nepBUMHHOIO apTepiabHOO TilepTEH3iE0
i BUCOKMM HOpMaJIbHUM apTepiabHUM TUCKOM.

MarTtepiaAn Ta meToamn

V nocmimkeHHs O0yi10 BKI0YeHO 199 malieHTiB BiKoM
9—17 pokiB. Cepen Hux Oynau aitu 3 nepBuHHOW0 Al, Bu-
coknM HopManbHUM AT i mali€eHTH KOHTPOJIbHOI IpyIu 3
HopMaabHuUMU NTokazHukamu AT. Po3monin 3a craTTio i Bi-
KOM [iTeil B rpynax roxka3zaHui y Tabdm. 11 2.

Ax BuaHO 3 naHux 1abj. 1, cepen aiteii 3 AI' 6ys0 Gijb-
1Ie XJI0MYMKiB. MixX XJomyuKaMu I IiBYaTKaMM B Ipymax
He OyJio BiporinHoi pi3Huli 3a BikoM, xoya Al I cT. Oyna
XapakTepHa Jijisl OiJIbL cTapiuux aiteit (Tada. 2).

JocimkeHHs He BKIIIOYaJIo IiTei i3 BropruHHOI0 Al

TpuBasicTh 3aXBOprOBaHHsI KoJuBajacs Bim 1 micsis
1o 4 pokiB. TouHo BcTaHOBUTH TpuBajicTh Al y yacTuHu
NiTell He BAAJIOCS, OCKIJIbKM B HUX HE MPOBOAMIOCS TUIa-
HoBe BuMipioBaHHs AT 10 IT0YaTKY IIOTO JOCTiIKEeHHSI.

Ckapru naui€HTiB i IesKi JaHi aHaMHe3y OLIiHIOBaJIM 3a
JIOIIOMOTIOI0 ONMUTYBaIbHMKA. JlaHi OMUTyBaIbHUKA IIEPeI-
0ayvaju OILIiHKY B OajlaX TaKMX CKapr, SIK Y4aCTOTa TOJIOBHOTO
00110, 3aITaMOPOYEHHS, OiJIb y Ceplli 11 BUIaJAK1 BTPATH CBi-
nomocTi. YactoTa 60J150BOr0 CUHAPOMY I 3alIlaMOPOUYEHHS
ouiHtoBanacs Bin 0 go 4 6anis: 0 6a1iB — cKapra BiICyTHSI;
1 6as1 — yacToTa BAHUKHEHHSI CUMIITOMY Pijililie Hix 2 pa3u
Ha Mics1b; 2 6ajI1 — 9acToTa CUMIITOMY 2—4 Ha Mics1b; 3
0ayim — YacTtoTa CUMIITOMY JEKiJIbKa pa3iB Ha TUXKIEHb; 4
0ayim — YyacToTa CUMIITOMY KOXeH jieHb. [llogo Bunankis
BTpaTU CBiJOMOCTi OLIiHIOBJINCSI HASIBHICTh CUMMTOMY i
KiJTbKiCTh BUTIAZIKIB.

Hs ouinku AT 3acTocoByBaim JaHi 0iCHOTO BHUMi-
pIOBaHHS i pe3yabTaTé aMOyJIaTOpHOTO MOHiTopuHry AT
(AMAT). AT knacudikyBaau 3rifHO 3 HacTaHOBaMu €B-
pOIeiiCbKOTo TOBapUCTBa apTepiajbHOI rilepTeH3ii B IiTei
i migiTkiB sk HopManbHUit (AT < 90-ro nepueHTHIs1), BU-

Tabnuuys 1. KinbkicTe i reHaepHnii po3nogin giren y gocnigxysauux rpynax (n, %)

Mpynu Xnonymku AiByaTka Pa3om
KoHTposnbHa rpyna 18 (50) 18 (50) 36
MavuieHTn 3 BUCOKUM HOpManbHUM AT 37 (45,7) 44 (54,3) 81
Al lcT. 28 (63,6) 16 (36,4)* 44
Al llcT. 24 (63,2) 14 (36,8)* 38
Ycboro 107 (53,8) 92 (46,2) 199
Mpumitka: * — 3Haynumi po36ixHocTi, p < 0,05.
Tabnunys 2. Posnoain nauieHTiB 3a Bikom (cepeaHi 3Ha4yeHHs1, SD)
Mpynu Xnonymku AiByaTKa
KoHTponbHa rpyna (1) 14,35(2,71) 13,11 (2,03)**1-4
MauieHTn 3 BUCOKMM HOpMasbHUM AT (2) 13,51 (2,74)*2>-4 14,20 (2,32)
Al I ct. (3) 14,25 (2,2) 13,88 (1,96)
Al ll cT. (4) 15,04 (2,46) 15,43 (2,47)

Mpumitka: 3Hayumi po36ixkHocTi midk rpynamu: * — p < 0,05; ** — p <0,01.
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cokunit HopmanbHUil (AT > 90-ro i < 95-ro nepueHTUIA)
abo rineptensis (AT > 95-ro nepuentuis) [19].

AMAT nipoBoauBCsI 3a JOMOMOToI0 TipucTporo ABM-04
(Meditech, Yropiyna). AT BUMiproBaBcsi KOXHi 15 XBUJIMH
MnpoTsaroM IH i 30 XBWIMH IIPOTSIroM HOYi. JIuTrHa it 6aTbK1
BeJIM IIIOJICHHMK, JIe BiIMidajii yac HeCITaHHS, CHY il OylIb-
SIKi JTiKM, 10 AaBaJIMCh TTi/l Yac HOCiHHSI MOHiTOpa. [Haekc
yacy rineprensii (I4YT') cucroniunoro a6o aiacroniyHoro AT
> 80 % BkazyBaB Ha AT II cryniens, nmpu YT cuctomiyHOrO
ab6o miacroniyHoro AT B Mexkax 51—80 % BcTaHOBIIOBaJIaCh
AT I crynens, I4YI' cucroniu"oro a6o miacromiuynoro AT B
Mexax 11—-50 % BusHauaB BUCOKMiT HopMasbHmit AT [19].

Hnsa ouinku HRQoL BukopucTtoByBalM YyKpaiHCBHKY
Bepcio rnegiaTpuuHoi mkanu PedsQL 4.0 3 orsiay Ha Toit
daxT, 1o nei TectT mokaszaB 100pY BiATBOPIOBaHICTb, Ha-
NIAHICTb Ta OOIPYHTOBAHICTh pe3yJbTarTiB. BinnosigHo 1o
onutyBaibHUKa PedsQL 4.0 ¢izuune (8 myHKTIB), eMoLLiii-
He (5 MyHKTIB), colliasibHe (5 MyHKTIB) i LIKiIbHE (DYyHKIIiO-
HYBaHHSI PECITOH/IEHTIB (5 MyHKTiB) OLIHIOBAJIUCH Yy MeXaxX
Bin 0 mo 100 GaniB, GiibIl BUCOKI Oany CBiIYMIM TIPO Kpa-
my HRQoL. Bynu migpaxoBaHi ABi JOZaTKOBI MiICYyMKOBI
OLIIHKM: 3araJibHUi 0aj i miICyMKoOBa IIKaja MCUXOCOLIi-
aJIbHOTO 3I0pOB’s (cepenHili 0aja Mpu MOETHAHHI TaHUX
Mpo eMolliiiHe, colliajbHe i KiJIbHEe (DYHKIIIOHYBaHHSI).

[ CTaTUCTUYHOIO aHalizy MU BMKOPUCTOBYBaJU
nporpamHe 3abe3nedyeHHs cratuctuku IBM SPSS Ha niep-

coHaipHOMY KoMmm’'oTepi Windows 10. g mopiBHSIHHS
CepeHiX 3HaUeHb Y IBOX HE3aJeXKHUX IPyrnax BUKOPUCTO-
ByBasiu t-kputepiit CtbroneHTa. J1j1s oLiHIOBaHHSI Herapa-
METPUYHUX KPUTEPIiB 3aCTOCOBYBAJIU BiTHOIICHHS IIaH-
ciB (OR), ctanmapTHy MOMUIKY i 95% noBipuuii iHTepBan
po3paxoByBajiu BigmoBimHO o Altman, 1991. 3HayeHHS
p < 0,05 BBaXayocst CTAaTUCTUYHO 3HAUYIIUM. TaKoX BU-
KOPHCTOBYBAJIM KOPEJISILIMHWI aHaJIi3 3 BUBHAUYEHHSIM KO-
edimieHTa KopeJssuii (1) I JiHIHHNX 3a71eXXHOCTeI.

HocnimkeHHsT BUKOHAHO 3 JOTPUMaHHSIM OCHOBHUX
IOJIOKEHbD [eIbCiHCHKOI AeKIapallii Tpo eTUYHI MPUHIIAITNA
MIPOBEACHHS OioOMeAMYHUX TOCTiIXKEHb 3a YJaCTIO JIOAUHU
(1964—2000), Konsentiii Pagu €Bponu mmpo mpasa Joau-
HM Ta 6iomeauumHy (1997).

Pe3yAbTaTH

Pesynbsratu AMAT y 4OoTUPBHOX JOCITIKYBaHUX TPYIIax
MojiaHo B TabJ1. 3.

Haii6inpimr yacTo B miTell criocTepirajmcs CKapru Ha
rOJIOBHUI Oiib, 3artaMOpoOYeHHsI, OiJIb Y ceplli Ta BTpaTy
cBimomocTi (Tabi. 4).

Cxkapru Ha royioBHuii 6inb manu 84,1-91,4 % niteii 6e3
CYTTEBOI Pi3HUIII B Tpymnax. 3allaMOPOUYEHHS YacTillle Typ-
OyBaJIo AiTeli 3 BUCOKMM HopMabHUM AT i cmocTepiraiio-
cs1 B 65,4 % nauieHriB. Pinine taky ckapry Maiu mitu 3 AT
Icr (47,7 %, p < 0,05 mopiBHSIHO 3 apyrolo rpymoio). binb

Ta6nuus 3. Peaynstat AMAT y gocnigxysaHux giter (cepenHi 3Ha4yeHHsi, SD)

Mpynu
Moka3HuKK KouTponbHa BUCOKMIA
rpyna(1) | HopmanbHuii AT (2) ST G () AT licr. (4)
Xnon4mku

ok k1-4; 2-4;
CAT geHb, MM PT.CT. 119,26 (5,27) 124,76 (5,6)**1-2 138,22 (6,76)***1-3:2-3 151,92 (9,363)
AAT Actib, MM prCT 6538 (4.11) 67,7 (4,49) 76,91(16,76)*%13 | 78,06 (10,57)x*x*i-42-4
CAT Hi4, MM pT.CT. 108,58 (7,69) | 121,87 (16,23)***1-2 130,43 (19,44)%**1-3 147,41 (9914234

Kok k1-4;2-4;
[JAT Hi4, MM pT.CT. 55,8(6,1) 59,84 (5,74)*1-2 65,41 (7,61)%**1-3 *%2-3 72,47 (7,*1*(2)74
14T CAT, % 4,38 (5,16) 32,91 (11,35)***1-2 66,33 (9,3) ¥**1-323 91,56 (6,59)***1-42-4:3-4
1T AIAT, % 0,64 (1,05) 9,09 (7,98)***1-2 17,85 (15,84) ***1-3:%2-3 | D4 QQ (26,5)***1-4 **2-4
[lo6oBuit iHaekc CAT, % | 8,31(5,34) 3,18 (5,8)%**1-2 3,01 (B,72)%*1-3 4,51 (5,69)*
Aodosui inpekc AAT % | 14,8(9.5) 8,53 (7,49)*-2 9,78(7.9) 8,97 (7,24)%-4

JiByaTtKa

kokokl-4;2-4;
CAT fieHb, MM PT.CT. 115,4 (3,43) 122,20 (5,12)***1-2 132,57 (1.84)%**1-3:2-3 146,28 (5,30_?)
BAT e, MM pr.CT 65,54 (4,05) 67,89 (5,10) 71,65 (7,13)%¥12 | 85,38 (2,04)++1-42-434

*okkl-4

CAT Hi4, MM.pT.CT. 108,51 (6,68) 115,17 (6,85)*1-2 121,42 (B,73)%**1-3 *2-3 145,68 (21:?:,3{%12)
[OAT Hi4, MM.PT.CT. 55,79 (7,31) 60,72 (6,69)*1-2 61,26 (4,49)1-3 70.4 (LL0L)k*id2d54
147" CAT, % 5,61 (5,89) 29,22 (10,04)***1-2 62,21 (8,0)**1-32-3 90,66 (4,22)***1-42-4:3-4

ok k1-4; 2-4;
4T ZIAT, % 305(226) | 10,81 (888)x*2 16,56 (14,43)x-a | 4374(23.19)
Lo6osui iHaekc CAT, % 7,59 (5,57) 6,17 (6,53) 8,15(4,72) 2,62 (8,14)*%34
[No6Goswit ingexc JAT, % | 14,96 (8,98) 10,01 (9,71) 13,62 (4,23) 8,46 (8,98)*1 ¢

Mpumitkn: CAT — cucroniunnii AT; AT — giactoniyHnii AT; 3Ha4ynmi po36ikHocCTi mix rpynamm: * — p < 0,05;
* —p<o0,01; ***—p<0,001.
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y cepii crioctepiraBest B 39,5—50 % miteit, i 3a 4acTOTOIO
BUHUKHEHHS He OYyJI0 Pi3HMIII MixK IpyIiaMu.

Bumnanku BTpaTy ¢BiTOMOCTI HalOiIbII YaCTO BigMiva-
JIV TALliEHTHU 3 BUCOKMM HOopMaibHUM AT. [1pu Tomy 1110 B
nauieHTiB 3 Al 11 cT. BTpaTul CBiTOMOCTi He CIocTepiraaocs
B3arali.

3a pe3ynbraTaMy OIMTYBaHHS TOJIOBHMI OiJIb AiBYaTOK
3 BucokuM HopMajibHuUM AT i AI' | cT. HemoKoiB vacTire
nopiBHsAHO 3 xmormuuKamu (p < 0,001) (ta6m. 5). [Ipu AT
1I cT. Takux po306ixkHOCTE# He OyJI0 BUSIBIEHO. 3aIaMOpo-
YeHHs TaKOX YacTillle BiIMivJaloch y MiBYaTOK 3 BUCOKUM
HopManbHUM AT i Al' I ct. (p < 0,05) OpiBHSIHO 3 XJI0IMYM-
Kamu. Binb y cepiii yacrile 3ycTpiuaBcs B AiBYaTOK 3 BU-
cokrM HopMajibHuM AT (p < 0,05) NOpiBHSHO 3 XJIOIMYU-
KaMu. Bunaaku BTpaTu CBiIOMOCTI 3 OJHAKOBOI YaCTOTOIO
BUSIBJISUTUCH Y XJIOMTYUMKIB i JiBYATOK.

AnxketyBaHHs1 PedsQL 4.0 moka3aio pi3Hi pe3yabratu
B XJIOTIYMKIB i MiBYAaTOK (Tab1. 6). YV XJIOMUYUKIB 3arajib-
Huii nokasHuk HRQoL HezanexHo Bin piBHst AT He Bin-
pi3HSBCS Bil KOHTPOJILHOI I'PYMU. Y Malli€HTIB 3 BUCOKUM
HopMasibHUM AT BiH MaB TEHJEHIIIIO 1O HUXXKYMX 3HAUYCHb
MOPIiBHSIHO 3 KOHTPOJIBHOIO TPYIIOI0. Y XJIOMUMKiB 3 Al
1I cT., HaBmaku, crocTepirajgacs TEHICHIIISA 10 BUIIUX T10-
PiBHSIHO 3 KOHTPOJIbHOIO I'PYIIOI0 3HaUYeHb. TaKi TeHAeHIIii
OOYMOBWJIM CTAaTUCTUYHO 3HAYYIIi PO30iXKHOCTI MiX ITO-
Ka3HUMKaMU XJIOMYMKIB 3 BUCOKUM HopmaiabHuM AT i A
II ct. Tak, 3aranbHuUii mokasHUK HRQoL y xjiomyukis 3 BU-
cokrM HopMmasibHUM AT crtaHoBuB 74,72 + 12,59 Gana, a B
xyormyukiB 3 AT II ct. — 81,11 = 11,25 6ana (p < 0,05). Y
NiBYaTOK 3arajibHuii mokasHuk HRQoL OyB HaitHMXKYMM
nipu AT 11 ct. Bin BiporimHo Bifpi3HSIBCS SIK BiJl MOKa3HUKA
KoHTpoJibHOI Ipymnu (p < 0,01), Tak i Big JaHUX XJIOMTYMKIB
3Al Il ct. (p <0,001). ¥ miB4aTOK 3 BUCOKMUM HOPMaJIbHUM
AT TakoxX 3araJbHUI MOKAa3HUK OyB BipOTiZHO MEHIINM
MOPiBHSIHO 3 KOHTPOIbHOIO rpymoio (p < 0,05).

Binbi neranbHa OLiHKA MOKA3HUKIB TICUXOCOLIATbHO-
o i (bhi3MYHOTO 310POB’s, 110 (POPMYIOTh 3araJiIbHUI MoKa3-
HUK SIKOCTi XXUTTS, ToKa3ajia, 1110 B XJIOMYMKIB 3 BUCOKUM
HopMaabHUM AT TeHAEeHIIis1 10 OiIbII HU3bKUX 3HAYEHb 3a-

raJIbHOTO MOKAa3HUKA MOPIBHIHO 3 KOHTPOJIBHOIO IPYIOIO
Oysia oOyMOBJIEHA iCTOTHUMM 3HMXEHHSIM PiBHSI IICUXOCO-
LiaJIbHOTO 37I0POB’Sl MPU HOPMATbHUX NaHUX (BiZUYHOTO
(yHkitionyBaHHs1. 3arasibHa cyma 0aiiB, 3a SIKOIO OIliHIO-
BaJI0Csl TICUXOCOLiAIbHE 3I0POB’sl Y XJIOMUUKIB 3 BUCOKUM
HopmabHuM AT, cranoBmiia 70,23 + 13,09 6ana mopiBHsI-
Ho 3 77,41 + 11,29 Gana B koHTpoJbHii rpymi (p < 0,05). ¥V
xjiormuukiB 3 AT 11 cT. BUCOKi 3HaUeHHS 3arajibHOTO MOKa3-
HUKA SKOCTi XUTTS chOPMYBATUCS 32 paXyHOK TOCTaTHBHO
BUCOKHUX OaliB 3a IIKaa00 (i3MIHOro (MyHKIIIOHYBaHHSI.
banu 3a 1i€ro mKanxom Xo4 i He epeBUIIYBaIM JaHi KOHT-
POJILHOI IpyMu, IMpoTe OyIU BipOriAHO BUIMMU ITOPiBHSIHO
3 XJIOMMYMKAMK 3 BUCOKUM HopMaiibHUM AT (86,59 + 12,45
6asia ipotu 79,22 * 14,49 6ana, p < 0,05).

VY niByaTok 3 Bucokum HopMmaabHuM AT i AT 11 cT. Oynu
HU3bKUMU TMOKAa3HUKU SIK TICUXOCOLiaJIbHOTO 310pOB’S,
TaK i pizuuHOrO (hyHKIIOHYBAHHSI.

BuBYeHHSI TpPHOX KOMIIOHEHTIB IICMXOCOLiaIbHOIO
3I0pPOB’S, a caMe eMOIiOHAILHOTO, COLiaJIbHOTO i IIKiIb-
HOTO (PyHKIIIOHYBaHHSI, TO3BOJIMJIO BUSBUTH OLTbIII 3HAYHI
po30ixHoCcTI B rpymax. Huspki 6anu IcmxocoliaIbHOTo
3/10pOB’s1 OyJIM 32 paxyHOK HU3bKUX 3HAYEHb €MOILIIOHAJb-
HOTO i IKiTbHOTO (DYHKIIIOHYBaHHS ITPU HOPMaJIbHUX T10-
Ka3HMKaX COILiaJbHOT0 (DYHKIIIOHYBaHHSI.

KopensuiliHuii aHaji3 He MoKa3aB CTATUCTUYHO 3HA-
YyI0i JiHIHOI KOpeJsiil MiX IMMOKa3HUKaMU ONUTYBalb-
Huka PedsQL 4.0 i piBuem AT 3a nanumu AMAT (1a6:x. 7).

[Toka3HUKM SIKOCTi XXUTTSI TAKOX HE BUSIBUJIU MPSIMUX
KOpPEJISIIHNX 3B’SI3KiB MK BiKOM Ta iHIEKCOM MacH Tija
naitieHTiB. [1poTe pe3yabraTy JOCHiIKeHHS TToKa3alu J10-
CTaTHBO YiTKi HETATUBHI KOPEJSLiiiHI 3B’SI3KM 3 BUpaxe-
HicTIo cKapr. Hali0inpIn BupakeHi KopesIiliHi 3B’ SI3KH i3
3araibHUM moKa3zHuKoMm PedsQL 4.0 criocrepiranucs y mi-
BUATOK IIOAO0 TaKMX CKapr, K 3anaMopodeHHs (r = —0,50)
i6imb y cepti (r=—0,56). 3 4aCTOTOIO TOJJOBHOTO OOJTIO BU-
sIBJIeHA KopeJisiiis cepenHboro cryneHs (r = —0,37). I1pu
1IbOMY 3a HasIBHOCTi CKapr OMHAKOBO CTPaXKIajo sIK (izny-
He (DYHKIIIOHYBaHHS, TaK i IMCUXOCOILiaJbHe 310pOB’s. Y
XJIOMYUKIB OyJIU BUSIBJIEHI KOPEJISILiliHI 3B 13KU CEPEHBOT

Ta6nunuys 4. YacTtoTa OCHOBHUX CKapr y AiTeii 3 pisHUM cTtyneHem nigsuwyeHHs AT (n, %)

Crapri BucoKkui HopmanbHum AT, Al lcT., Al ll cT.,
n=81(2) n=44(3) n = 38 (4)
[onoBHWUI Ginb 74(91,4) 37(84,1) 32(84,2)
3anaMopoYeHHs 53 (65,4) 21 (47,7)*%>3 22 (57,9)
Binb y cepui 39(48,1) 18 (40,9) 19 (50)
Brtpata cBigomocTi 16 (19,8) 5(11,4) 0 (0)*2-4

Mpumitka: * — 3HaYnmi po36ixHOCTI Mix rpynamu, p < 0,05.

Tabnuus 5. Ckapru B gitev 3 piaHumM ctyneHem nigeuniieHHs AT, y 6anax (cepegHi 3Ha4eHHs1, SD)

. BucoKuit HopmanbHum AT Al l cT. Al ll cT.
Kapru

Xnonymku [iBuyaTtka Xnonymku [iBuyaTka Xnon4ymku [iByaTka
[onoBHWUI Ginb 1,62 (1,24) 2,75 (0,88)** 1,61 (1,31) 3(0,78)* 1,94 (1,18) 2,5(1,6)
32353” e 1,04(1,23) 1,69 (1,31) 0,88 (1,28) 2(1,63)* 0,88 (1,2) 1,5(1,2)
Binb y cepui 0,69 (1,0) 1,23 (1,35)* 0,73(1,12) 1,13(1,5) 0,56 (1,03) 1(0,76)

Mpumitka: 3Ha4ynmi po36i>KHOCTI Mk xsonynkamu i gisyatkamu: * — p < 0,05; *# — p < 0,001.
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cuiu Mixx mokazHukamu PedsQL 4.0 i yactororo ckapr. Ha
BiIMiHY BiJ AiBYaTOK HAMOLIbII 3HAYMMUIA 3B’ SI30K 3arajib-
Horo nokasHuka PedsQL 4.0 cmocTepiraBcs 3 4acTOTOIO
rojioBHoro 6ot (r = —0,41) i Ginbii OyJI0 BUpaXKeHe To-
PYILIEHHSI TICUXOCOLIiaJIbHOTO 370pOB’Sl MOPIBHSIHO 3 (i-
3UYHUM (HYHKIIIOHYBaHHSIM.

Ha puc. 1 rpadiuyHo mmoka3aHi 3B’SI3K1 3arajibHOTO I10-
KazHuKa SKkocTi XuTts 3 AT 3a nanumu AMAT y xjomyu-
KiB i JiBYaTOK.

Ak BumHO 3 miHii TpeHoy (puc. 1), mamieHTH i3 cepen-
Hbono0oBuM CAT Hukdye 3a 115 MM pT.CT. MarOTh H00pi
MOKAa3HUKU SIKOCTi XKUTTs (3a JTaHUMU JIiHil TpEHIY 3arajib-
Horo noka3Huka Total Score — nmonaxn 80 6aniB). Hagani
B XJIOMYMKIB i AiBYATOK TPEH ACLIO Pi3HUTHCS. XJIOMUM-
KU CXWJIbHI O OUTbIII HU3bKUX MOKA3HUKIB SIKOCTI XXUTTS
npu cepenHbono000Bux 3HaueHHsIX CAT 3rinHo 3 AMAT y
mexax 115—135 MM pr.cT. (J1iHig TpeHIy 3arajibHOTO I10-
Ka3HMKa OIyCKA€EThCS HXKUE 3a TTo3HauKy 80 6amiB). [Tpu
Buiux nokasHukax CAT pesynbraTu OajabHOI XapakTe-

PUCTUKM $SIKOCTi KUTTS Y XJIOMYMKIiB JOCTaTHbO BMCOKi
(niHis TpeHAy TpuMaeThes Ha piBHI 80 OaiiB i Buie). Lli
NTaHi MOSICHIOIOTh BiICYTHICTb JIiHiltHOI KopeJisiii Mix AT i
nokazHukamu PedsQL y xiionmuukiB. Y AiBYaTOK y HaIlioMy
CcrocTepexkeHHi He 0yi10 BUITaKiB cepenHbogoooBoro CAT
noHan 150 MM pT.cT. ¥ NiBUAaTOK MpU CepeaHbOI000BOMY
CAT monan 115 MM PT.CT. JTiHiS TPEeHIY 3araJbHOTO TTOKa3-
Huka PedsQL omnyckaeTbcst Huxue 3a mo3Hauky 80 Oanis,
MaloYM HEBEJMKUI IigOM IIpU piBHI CepeaHbOI000BOrO
CAT, mo xapakrepuuii st Al I ct.

Ot:xe, HaMM OyJIM BUSIBJICHI MIEBHi BiAMiHHOCTI ITepe0i-
ry Al' y xJlomuuKiB i AiB4aToK. BoHU cTocyBanucs 0i1binoi
BUPaXKE€HOCTi CKapr Ha TOJIOBHMIA Oilb, 3allaMOPOYEHHSI,
Oinib y ceplli B AiBYATOK 3 BUCOKUM HOpMasibHUM AT i Ha
IMOYaTKOBUX eTarax (opMyBaHHsI ctabiabHOi Al Came 3
MMM cKapraMu KopemoBaym rmokasHukn HRQoL. Haii-
OibIl HU3BKUMU MOKa3HUKKM PedsQL Oynu B niBuaTok 3i
crabinpHOoI0 Al 11 cT. BoHu cTocyBanmcs dizmaHoro, eMo-
LIIOHAJIBHOTO 1 MIKiJIbHOTO (hyHKITiIOHYBaHHS. Jluiie coiti-

Ta6nuus 6. HRQoL y gpiteii 3 Al NOpiBHSHO 3 AiTbMU 3 BUCOKUM HOPMaibHUM AT i fiTbMy KOHTPOJIbHOT rpynu
(cepenHe 3Ha4YeHHs1, SD)

KoHTponuHa rpyna (1) | BYCOKWA HOPManLHUA Al I cT. (3) AT ll cT. (4)
MoKa3HMKK AT (2)

Xnonuuku | fliByatka | Xnonumku | [liByatka | Xnonuumku | [liB4aTKa | X10ON4YUKHU AiByaTtKka
3aranbHuin 80,2 (9,0) 79,39 74,72 71,99 77,80 72,2 81,11 67,41
MOKa3HHK < 9.24) | (12,59) |(14,31)x2| (11,08) | (16,93) | (11,35)%24 | (9,94)kx1-4#
”g’}'ﬁf 77,41 77,04 70,23 70,68 72,68 76,04 7563 | 67,86(9,19)
4 , (11,29) (89) |(13,00)%-2 | (12,46)%-2 | (12,42) (9,19) (12.08) 434, K H1-a
3/10pOB’S
$'i‘:‘("?§H ] 8299 | 81,74 79,22 73,30 82,92 68,36 86,59 66,96
B;’HH: y (10,12) | (12,65) | (14,49) |(@18,19)%12| (11,77) | (2513)* | (12,45)%24 | (12,48)k*1-%#
Eg"%”:’;'a‘l’;b 74,72 7222 | 66,76 61,70 66,25 64,38 69,58 56,43
HyBaﬁHﬂ” (13,88) | (11,79) | (14,87)%12 | (19,26)*-2 | (18,14) | (12,23) (11,97) | (15,62)%*1-4+
qc)oﬁf’}z:e_ 8389 | 8806 | 81,22 87,27 85,18 91,88 8583 | g5 431134
B;’HH: y (13,99) | (11,77) | (16,43) (11,59) | (1518) | (10,94) (13,73) ' '
;‘)“:ﬂb:‘; ] 7361 | 7083 62,7 63,07 66,61 71,88 71,46 60,71
B;’HH: y (13,7) (13,64) | (16,9)*2 | (16,99) (15,46) (22,05) (18,21) (12,22)%1-4

Mpumitkn: 3Ha4ynmi po3o6ixxHocTi mbxrpynamn: *—p<0,05; **— p <0,01; 3Ha4nmi po36i>KHOCTI MiXK xioMYuKkamm
i giByatkamn: * — p < 0,05; ** — p < 0,001.

Tabnuys 7. Kopensuivinwii 38’a30k 6anie PedsQL 3 nokasaHukamu AT, IMT,
BiKOM i YacTOTOIO cKapr 'y AiTei 3 BUCOKUM HopmasibHum AT i AT (r)

— 3aranbHuUi NOKa3HUK ®disnyHe ¢pyHKUioHyBaHHA | MNMcuxocouianbHe 340p0B’A
Xnon4ymku AiByaTKa Xnon4ymku AiByaTKa Xnonuumku AiByaTKa
CAT geHb, MM pT.CT. NS NS NS NS NS NS
[OAT neHb, MM pT.CT. NS NS NS NS NS NS
BiK, poku NS NS NS NS NS NS
IMT, Kr/m? NS NS NS NS NS NS
[onoBHMM 6inb, 6anu -0,41 -0,37 -0,35 -0,36 -0,42 -0,32
3anamMopoYeHHs, 6anu -0,31 -0,50 -0,23 -0,49 -0,37 -0,45
binb y cepui, 6anu -0,30 -0,56 -0,29 -0,55 -0,27 -0,48

Mpumitkn: IMT — iHgekc macu Tina; r — koegiuieHT kopensuii; yci gaHi cratucTn4yHo BiporiaHi 3 p< 0,05, iHLwi
He BiporigHi [NS]. 3B’a30Kk BU3Ha4YeHuii sk HeaHa4yHuii (0,20), cepeaHiii (0,30) i 3Ha4yHunii (0,50).

Tom 18, N2 2, 2023

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

19



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

ajlbHe (PYHKIIIOHYBaHHSI HE BiApPi3HSIOCS Bil ITOKa3HUKIB
KOHTPOJIbHOI I'pynu. Y Toit ke yac xiaomuuku 3 Al 11 ct.
MaJli HOpMaJibHi roka3zHuku PedsQL.

Hiti 3 BUCOKMM HOpMajJbHUM AT, sIK XJIOMYMKU, TaK i
MiBYaTKa, MaJIy HUKYi TOPiBHSIHO 31 3I0POBUMM IiTbMU 1O~
Ka3HUKHU, 110 XapaKTEepU3YIOTh MCUXOCOLIiabHE 310POB’sI
MPU HOPMaAJIbHOMY COLliaJIbHOMY (DYHKIIiIOHYBaHHi.

O6roBopeHHs

CyvacHi HayKoBi 0a3u JaHUX MarOTb OOMEXEHY KiJlb-
KicTb po0iT, mpucBsiueHux BuBueHHI0o HRQoL y miteit 3 A’
i BUCOKMM HopMaabHUM AT. ¥V OinbIIOCTI 3 HUX HE BUKO-
puctoByBanu naHi AMAT, a niarHocTuky Al mpoBoawiu 3a
odicHUM BuMiproBaHHsIM AT, 1110, Ha HaIIl MOIJIsIA, HE 10-
3BOJISIE YITKO PO3MEXYBATH [iTE 3 BUCOKMM HOPMaJIbHUM
AT i noyatkoBUMU eTaniaMu po3BUTKY Al

3oKkpeMa, y OOCHiIKeHHi, mpoBeneHoMy B CioBeHil
[20], He BpaxoByBanm cTymiHb migsuiieHHsS AT. ¥V craTTi
BKa3yEThCS, IO TIPU JIIKYBaHHI OiJBIIOCTI MALIiEHTIB BU-
KOPUCTOBYBaJlach Juile Moaudikailis crocoOy KUTT,
IIe IO3BOJIIE IPUITYCTUTHU, IO CTYIHb mimBumeHHs AT
OyB HE3HAYHUM. Y 1IbOMY BUIIAJIKy PE3YJITATH, OTPUMaHi
B CnoBeHii, MOXyTb OyTH MOOIOHMMU 10 TUX ITOKA3HUKIB
HRQoL, sxi mu orpumanu B niteit 3 Al' I ct. Kpim Toro, Ha
BiIMiHYy Bil HallIMX DaHUX, Y LIl poOOTi aiTeli, sIKi MalOTh
SIK IEPBUHHY, TaK i BTOPUHHY TillepTeH3i10, OLliHIOBAIU pa-
30M. SIKIIIO HE BPaxOBYBAaTH Pi3HULIIO A0COTIOTHUX MOKA3-
HukiB HRQoL y Haiiiii po6oTi Ta po0OTi, 3ragaHiii Buliie,
BUSIBJICHI T€HIEHIIII MOXHA BBaXKaT! MOMiOHUMU. 30Kpe-
Ma, CTiJIbHUM € IOCUTh BUCOKMIT piBeHb (hi3UIHOTO DYHK-
1ioHyBaHHS B AiTeil 3 A" TOPiBHSIHO 3 TICMXOCOIiaIbHUM.
Ak i B mochimkeHHsx, nposeneHux y CroBeHii, y Halii
po0OOTi HaliMeHIIIa KiIbKIiCTh OajiB y miteit 3 Al” Oyma oTpu-
MaHa 3a IIKaJol0 eMoLiliHoro ¢yHKIioHyBaHHs. [linBu-
meHuit piBeHb AT He BIUIMHYB Ha piBeHb COLIaJIbHOTO
(yHKIIIOHYBaHHS SIK Y Halllili, TaK i B yKa3aHiil poOOTi.

Ha BigMiny Bin maHux, 1o moimomuisiin Petek et al.
[20], B iHIIMX DOCTIIKEHHSX OYJ10 BCTAHOBJICHO, 1110 BU-
cokuii nokasHuk AT nos’s3aHuii 3 1o6pum HRQoL vy ni-
Teit [21].

Y nocnimxenHi A. Berendes et al. [21] 6panu ygactb 7697
MAalieHTiB BikoM Bix 11 1o 17 pokiB. OCHOBHUM BUCHOBKOM
1IOTO JIOCTIIKEHHS OyJ10 Te, 110 Mi/UTITKX 3 TiABUIIIEHUM
AT BUSBUAIM 3HAYHO Kpalli MOKAa3HUKW SIKOCTi XKUTTS i

HIDKYUN piBeHb AUCTpecy. 3arajbHuil 6an y aiteit 3 AI' 6yB
y Mexax 73,4 [10,0] 6ana i OyB cTaTUCTUYHO BipOTigHO OiJib-
LM TIOPiBHSIHO 3 AiTbMU 3 HOpMaiibHUM piBHeM AT (72,5
[10,4] 6ana, p = 0,006). «DizuyHe CaMOMOYYTTsI» CTAHOBH-
70 72,7 [15,5] 6ana npotu 70,4 [16,6] 6ama (p = 0,001).

ABTOpM 3a3HauawTh, IO 3B’SI30K, SIKMil BOHM 3HAli-
M Mixk BUCoKuM AT, caMOIouyTTsIM i HU3bKUM PiBHEM
CKapr, MOXHA ITOSICHUTHU BiICYTHICTIO CYITyTHBOI (Pi3MIHOI
KOMOpPOITHOCTi, HEPO3YMiHHSIM TillepTeH3ii Ta JBOHAIIPAB-
JICHUM 3B’SI3KOM i3 IPUTHIYCHUMHU eMOLIisIMU. ABTOPU 3a-
3HA4aloTh, 10 migBuineHHs AT y miTell € mMOoTeHLiAHUM
cTpecoBuM OydepoM. MU MOBHICTIO MOTOMXKYEMOCH 3 LIUM
TAYMa4YeHHSIM MPUYUH HOpMaJlbHUX Moka3dHukiB HRQoL
y niteit 3 BUcCOKuM AT, OCKiIbKM B HAIIMX MOIEPeaHiX 10-
CJTIIKEHHSIX MU TaKOX OTPUMAJIU 10Ka3U HAsSIBHOCTI MEB-
HuX (a3 aganTauii B maroreHesi Al, TiCHO MoB’a3aHuUX 3i
cTpecom [22—24].

Y npoBeneHOMY HaMU paHillle TOCTimkeHHi [25] Oyno
OTPUMAHO PE3yJIbTaTH, MOAIOHI 10 TUX, 10 TOAaHi B il
CTaTTi, TIPOTE paHillle MU HEe BPaXOBYBaJ T€HAECPHi pPO3-
OiKHOCTI. Y momnepeaHiit podoTi OyJ10 BUSBJICHO, 1110 Ha I10-
yaTKy opMmyBaHHS Al SIKiCTb XXUTTS 3HAYHO 3HIKYETHCS
(y miteir 3 nenauM CAT menme 3a 130 MM pr.cT.). Komu
rinepreHsist crabinizyerbcsi, HRQoL moxpaiiryeTbcs: BHA-
CIiAOK amamnTalii IMTUHU 10 BUcOoKoro piBHA AT (y miteit
3 neHHuM CAT 130—150 mm pT.cT.). Y nmiteii 3 ayxe BUCO-
kuM piBHeM AT piBeHb HRQoL 0yB HU3bKUIt yepe3 Helo-
CTaTHIiCTh amanTarliii. JlaHi, oTpuMaHi B MOTOYHOMY TOCJIi-
JIKEHHI, YTOUHIOIOTH TTOTIepeIHiI pe3yIbTaTh, BKa3yloun Ha
pizHuiro nokasHukiB HRQoL y xyiormuukiB i miBuaTox.

VY nocnimxenni C. Wong et al. [26], ax i y Ha1riit po6oTi,
AT BuMiproBanu sIK Bpy4Hy, Tak i mssxoM AMAT. Ha Bin-
MiHy BiZ HaIIoi poOOTH B HOCIIIKEHHI Opaiu y4acTb OiTA
3 BTOopuHHOI0 Al' 32 HAasIBHOCTI XpPOHIYHUX 3aXBOPIOBaHb
HUPOK. 3arajibHUM MOKa3HUK SKOCTI XUTTS Y XBOPUX HA
AT craHoBuB 79 [68, 87] 6aysa, y HOpPMOTEH3UBHUX — 82
[69, 90] 6ama, p = 0,14. DizuyHe HYHKLUIOHYBAHHS 0YJI0
Ha JOCUTh BUCOKOMY piBHi (0113bKO 84 GasliB) He3allexk-
HO BiJ TUCKY. Pi3HULIS MiX XBOpUMU 3 HOPMOTEH3UBHUM
i TiMEepTEeH3UBHUM CTAaHOM CTOCYBaJach JIMIIE IIKiIJIbHOTO
(byHKIiOHYBaHHS, 1110 OYJI0 CTATUCTUYHO BipOTiTHO HUXK-
YUM y Mali€eHTiB 3 rinepreHsieio (65 [55, 80] 6aniB mopis-
HsHO 3 75 [60, 85] 6anamu, p = 0,007). ¥V Hamriit poboTi
IIKiJTbHe (PYHKIIIOHYBaHHS OYJIO 3HMKEHO Y XJIOIMYHUKIB 3
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BucokuM HopMmanbHuM AT i giBuatok 3 Al 11 cT. Perpeciii-
HUI aHai3, IPOBEeNeHUN y IbOMY JOCJIiIXKEHH1, HE BUSIBUB
3HAYHOTO B3a€EMO3B’SI3KY MixX MokasHukamu AT y aiTeit i3
4T CAT monan 25 % i HRQoL. ¥ Hamromy gociimkeHHi
TaKOX He OyJ10 BUSBJICHO MPSIMUX KOPEJSILiMHUX 3B’ SI3KiB
3 mokasHukaMu AT, 110 OyJu oTpuMaHi TIpU MPOBEACHHI
JAMAT. Ipote 11e He BiAMiHsIE HAsIBHICTb 3B’SI3KiB SIK Ta-
kux. bo BoHM MaloTh, SIK 32 TaHUMM TONEPEIHBOTO J10-
CIIIIDKEHHSI, TaK i 3a pe3yJbTaTaMM 1Ii€l poOOTH, HeJliHili-
Huil xapakrep. [Ipun MeHmumx mokasnukax AT giti MaloTh
HOpPMaJIbHi MOKa3HUKU SIKOCTi XkuTTs. [1pu mporpecyBanHi
rinepreHsii (y miteit 3 Bucokum HopMmaabHuM AT i AT 1 cT.)
MOKa3HUKU SIKOCTI >KUTTS MoTipiryioThes. [Ipote Hamani,
npu crabiiizalii rinepTeHsii, 3HOBY MOKPAIYIOThCsI, 1110
OILIBII YiTKO BiI3HAYAETHCS B XJIOMUYUKIiB. | TIIbKY TIpU BU-
COKMX cepenHboa000BMX 3HaUeHHIX AT, i mepeBaXKHO B [li-
BUATOK, SIKiCTb XXUTTSI IMOTIiPIIYETHCS.

HMocrtaTHbo HU3bKUI piBeHb HRQoL, BusiBieHuit HaMu
B JiTeli 3 BUCOKMM HOpMaibHUM AT, 103BOJISIE pO3TIISIIATA
1[I0 KaTeropito Mali€HTiB SIK TPYIy PU3UKY MPOrpecyBaH-
Ha Bucokoro AT. Mu BBaXXaeMo, IO ITOPSI 3 iCHYIOUMMU
ChOTOIHI peKOMEHIAllisIMHM, SIKi IepeadavyaloTb Momaudi-
Kallilo Croco0y XKUTTS AiTell 3 BUCOKUM HOpMaabHUM AT,
1151 KaTeropisl IMaui€eHTiB MOTpeOye OuIbIl iHTEHCHBHOTO
JIIKyBaHHS, CIIPSIMOBAHOTO Ha BIUJIMB HAa CIIPUNHSTTS Ma-
HieHTaMM akTopiB cTpecy. Ha Halry nymKy, ctabinizaiito
AT citig po3rignaTty sk aganTallilo OpraHi3My 10 KOJIMBaHb
AT, 1110 BUHUKAIOTD TIi/I BIUIMBOM Pi3HUX CTPECOBUX (haK-
TOpiB. Y 3B’SI3KY 3 IIUM MM MOXEMO PEKOMEHIYBAaTH TECT
Ha HRQoL y niteit 3 Bucokum HopMaibHUM AT 51K MeTo
BUSIBJICHHS TPYITA PU3UKY MPOTPEeCyBaHHs Ta cTabiizarlil
AT Kpim toro, s nisuarok meros oilinku HRQoL 6inbin
TMOKa3aHU TSl 3aCTOCYBaHHS, OCKIIbKY € JIJIST HUX OiTbIIT
YYTJIUBUAM KPUTEPIEM, HIK 71 XJIOIMUMKIB.

BucHOBKMU

1. [Toka3HMKU SIKOCTi KUTTsI, OB’S13aHOI 3i 3M0POB’SIM
(HRQoL), y miteit 9—17 pokiB 3 apTepiajbHOIO Timep-
TEeH3i€I0 i BUCOKMM HOpMaibHUM AT 3anexarhb Bil piBHS
apTepialbHOTO TUCKY i MaloTh reHAaepHi ocobauBocTi. Hi-
Buatka 3 A" I cT., 32 BUHATKOM JJaHUX COLIiaJIbHOTO (DYHK-
1iOHYBaHHSI, MatoTh Tipii mokasHuku HRQoL nopiBHsIHO
xyormurkamu 3 Al 1 cT.

2. INokaznukun HRQoL y miteit 9—17 pokiB 3 aprepi-
aJIbHOIO TillepTeH3i€0 Ta BUCOKMM HopMajbHUM AT Hera-
TUBHO KOPEIIOIOTH 3i CKapraMy Ha TOJIOBHUIU Oib (OiLIbIIT
BUpaKeHO B XJIOIMUMKIB), 3allaMOpPOYEHHs i Oilb y cepii
(6inbII BUpaKeHO B IiBYATOK).

3. litu 3 BuCOKMM HOopMaibHUM AT He3anexHo Bia cTta-
Ti MalOTh HMXKYi IMMOKA3HUKM IICUXOCOLIaIbHOTO 310POB’S
(3a BUHSITKOM COl1iaJIbHOTO (hyHKIIIOHYBaHHSI) TTIOPiBHSIHO
3 KOHTPOJIbHOIO IPYIIOIO.

KonduaikT iHTepeciB. ABTOpHU 3asiBISIIOTH TIPO BifCYT-
HiCTb KOH(JIIKTY iHTEpeciB i BlacHO1 (hiHaHCOBOI 3allikaB-
JIGHOCTI TIPY TIiATOTOBILi JAHOI CTATTi.

Indopmania npo dinancyBanns. Lle mocmimkeHHs He
OTPUMAJIO KOHKPETHOTO TPAHTY BiJl )KOMTHOTO (hiHAHCOBOTO
areHTCTBA y AepKaBHOMY, KOMepILiliHOMYy ab0 HEeKOMep-
LiAHOMY CEeKTOpax.
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Gender characteristics of health-related quality of life indicators in children
with high normal blood pressure and primary hypertension

Abstract. Background. The study of health-related quality of life
(HRQoL) has great practical importance for patients with hyper-
tension. The aim of the work was to investigate the gender charac-
teristics of HRQoL in children with primary hypertension and high
normal blood pressure. Material and methods. One hundred and
ninety-nine patients (107 boys and 92 girls) aged 9—17 years were
examined. Among them, 81 children had high normal blood pres-
sure, 44 were with stage 1 hypertension, 38 patients had hyperten-
sion stage 1 and 36 children had normal blood pressure. All patients
underwent ambulatory blood pressure monitoring. The Ukrainian
version of the PedsQL 4.0 scale was used to assess HRQoL. Results.
In girls with high normal blood pressure and in the initial stages of
the stable hypertension, a higher frequency of complaints of head-
ache, dizziness, heart pain was found compared to boys, as well as a
moderate and significant negative correlation between the frequen-
cy of these complaints and HRQoL indicators. The lowest PedsQL
indicators were in girls with hypertension stage 2 (total score of the
PedsQL 4.0 scale was 67.41 & 9.94 points). Boys with hypertension

stage 2 had normal PedsQL scores. Regardless of gender, psycho-
social health indicators were found to be low in children with high
normal blood pressure compared to the control group: in girls —
70.68 £ 12.46 points (p < 0.05), in boys — 70.23 £ 13.09 points
(p < 0.05). The indicators of social functioning in all children did
not differ from the data of the control group. Conclusions. HRQoL
indicators in children aged 9—17 years with hypertension and high
normal blood pressure depend on the level of blood pressure and
have gender characteristics. Girls with hypertension stage 2, except
for social functioning data, have worse HRQoL indicators com-
pared to boys with stable hypertension stage 2. Children with high
normal blood pressure, regardless of gender, have lower psychoso-
cial health indicators compared to the control group. HRQoL indi-
cators are negatively correlated with complaints of headache (more
pronounced in boys), dizziness and heart pain (more pronounced in
girls). These data should be taken into account when assessing the
state of children with high normal blood pressure and hypertension.
Keywords: children; hypertension; quality of life
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Analysis of clinical and paraclinical findings in children

with community-acquired pneumonia
and comorbid chronic tonsillitis

Abstract. Background. Respiratory morbidity is the most frequent cause for children consulting a doctor, accounting
Jfor about one-quarter of primary care consultations. The current research aimed to analyze the clinical and paraclinical
Seatures of community-acquired pneumonia (CAP) with comorbid chronic tonsillitis in children and to assess the
prognostic value of the proposed diagnostic procedures to optimize the management of patients. Materials and methods.
The study was conducted at the Pulmonology and Allergology and Infectious Department of the Municipal Medical
Establishment “Chernivtsi Regional Children’s Clinical Hospital”, Ukraine. Clinical group I included 20 children (mean
age 9.40 £ 1.56 years) with uncomplicated community-acquired pneumonia and concomitant chronic tonsillitis, and the
clinical group 11 consisted of 16 patients (mean age 9.60 + 1. 13 years) with CAPwithout concomitant pathology of the upper
respiratory tract. Results. Community-acquired pneumonia in children with comorbid chronic tonsillitis is characterized
by an intense proinflammatory response in the airways, which manifests itself in fever (odds ratio (OR) 6.0), malaise and
fatigue (OR 14.3), persistent cough and dyspnea (OR 3.7), leukocytosis (OR 2.0), high levels of acute phase proteins
(OR 4.5), activation of the oxidative protein modification according to the exhaled breath condensate examination (OR
6.0—30.0), and more frequent fungal-bacterial association according to the microbiological examination of sputum and
oropharyngeal swab (OR 11.1). The obtained data suggest that parenteral antibiotic therapy was used in 20 % of patients
from group I and 12.5 % from group I1, while 6.3 % of children from group 11 received only oral antibiotics. In children
with CAP and chronic tonsillitis versus comparison group, the OR of receiving parenteral antibiotic therapy for longer
than 7 days reached 10.0, and the OR of oral antibiotic therapy for longer than 5 days reached 4.0. Conclusions. The
results obtained from the study show that children with CAP and comorbid chronic tonsillitis have more pronounced
clinical symptoms, accompanied by paraclinical signs of inflammation that last longer during hospital treatment and

require comprehensive therapy (OR 3.3) of longer duration (OR 4.0—10.0).
Keywords: community-acquired pneumonia; chronic tonsillitis; inflammatory markers

Intfroduction

Respiratory diseases are the most common cause of pe-
diatric patients seeking medical help and for decades form
about half of the visits to pediatricians or family physicians
[1, 2]. To date, there are many etiological factors and no-
sological states able to provoke damage to the airways in
children. Thus, there is a need to develop clear prognostic
criteria for the severity of the disease, differential diagnosis,
and algorithms for further treatment of children of different
ages [3—5]. At the same time, the problematic issue of re-

spiratory diseases in childhood is the peculiarities of their
clinical manifestations and the effectiveness of treatment
for comorbid diseases such as allergic rhinitis, sinusitis, or
tonsillitis. There are currently conflicting data on both the
comorbid course of bronchial asthma and allergic rhinitis or
chronic obstructive pulmonary disease and the combination
of inflammatory diseases of the upper and lower respiratory
tract [6]. According to some studies, the comorbid course of
asthma with chronic inflammation of the upper respiratory
tract impairs the quality of life and control of asthma, but

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2023
© Bupaseub 3acnascobkmit 0.1). / Publisher Zaslavsky 0.Yu., 2023

[ina kopecnoHpeHuii: Tetana binoyc, A.M.H., npodecop Kadeapu negiatpii Ta AUTAYMX iHdeKLifiHUX XBOPOO, ByKOBUHCHKMIA lepaBHUii MeauuHuil yHiBepcuTeT, nn. TeatpanbHa, 2, M. YepHisui, 58002,

YKpaia; e-mail: bilous.tetiana@bsmu.edu.ua; Ten.: +380502213516

For correspondence: Tetiana Bilous, MD, PhD, Professor of the Department of Pediatrics and Children Infectious Diseases, Bukovinian State Medical University, Teatralna sq., 2, Chernivtsi, 58002, Ukraine;

e-mail: bilous.tetiana@bsmu.edu.ua; phone: +380502213516
Full list of authors information is available at the end of the article.

Tom 18, N2 2, 2023

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 23



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

some authors, on the contrary, emphasize the milder course
of asthma when combined with allergic rhinitis [7, 8]. Thus,
there are unresolved issues in the management of children
with comorbid respiratory diseases that require a deeper
understanding of the pathophysiology of inflammation and
optimization of the individualized treatment depending on
the nature and severity of inflammation in the airways.

The objective of the current research was to analyze the
clinical and paraclinical features of community-acquired
pneumonia (CAP) with comorbid chronic tonsillitis in chil-
dren and to assess the prognostic value of the proposed diag-
nostic procedures to optimize the management of patients.

Materials and methods

The study was conducted at the Pulmonology and Aller-
gology and Infectious Department of the Municipal Medi-
cal Establishment “Chernivtsi Regional Children’s Clinical
Hospital” (Ukraine). Informed consent was obtained from all
the study subjects. The study was approved by the Bioethics
Committee of the Bukovinian State Medical University.

Thirty-six school-aged children with combined inflam-
matory pathology of the upper and lower respiratory tract
in the form of uncomplicated CAP and chronic tonsillitis
were examined. Some data were extracted from patients’
clinical records. The treatment of children with communi-
ty-acquired pneumonia and chronic tonsillitis was carried
out following regulatory documents and international pro-
tocols for the diagnosis and treatment of these nosologies.
Clinical group I included 20 patients (8 boys, 12 girls, mean
age 9.40 + 1.56 years) with uncomplicated community-ac-
quired pneumonia and concomitant chronic tonsillitis, and
the clinical group II included 16 patients (7 boys, 9 girls;
mean age 9.60 * 1.13 years) with CAP without concomitant
pathology of the upper respiratory tract.

To obtain sputum, a procedure was performed to in-
duce its discharge by inhalation of serial hypertonic solu-
tions of sodium chloride according to the method of Pavord
and Pizzichini [9]. Exhaled breath condensate was sampled
using a self-designed and patented device, following the re-
commendations of Horvath et al. [10]. In the exhaled breath
condensate, the total protein content, products of protein
oxidation, and proteolytic activity were measured. Bio-
chemical studies were carried out in the accredited laborato-
ry of the Chernivtsi Regional Children’s Clinical Hospital.

Statistical processing of the obtained data was performed
using the Statistica 8.0 software (StatSoft Inc., USA). All
data are represented as a mean * standard error of the
mean (M + m). Estimation of the differences between the
samples was conducted using a parametric Student’s t-test
and a nonparametric Mann-Whitney U test. P < 0.05 was
accepted as statistically significant. The population analysis
assessed the attributable risk (AR), relative risk (RR), and
odds ratio (OR) with determination of confidence interval
(95% CI).

Results

Before the hospitalization, an increase in body tempera-
ture was reported in all children from clinical group I and
62.5 % of patients from clinical group II (p < 0.05). At the
time of admission to the hospital, fever was found in 80 and

62.5 % of patients, respectively; and on the 7" day of the
inpatient treatment — only in 10 % of patients from group
I (p > 0.05). The RR of fever during the outpatient care in
children with pneumonia and comorbid chronic tonsillitis
reached 23.1 (95% CI: 19.88—26.94), the OR 6.0 (95% CI:
1.20—29.9), and the AR 61.3 %. At the same time, the RR
of fever on the 7" day of inpatient treatment in children from
clinical group I versus patients from group II was 5.3 (95%
CI: 4.98—5.68), the OR 11.1 (95% CI: 0.22—56.7), the AR
51.6 %.

On admission to the hospital, all children with commu-
nity-acquired pneumonia and concomitant chronic ton-
sillitis (clinical group I) and 87.5 % (p > 0.05) of patients
from clinical group Il had complaints of malaise and fatigue.
Thus, the OR of malaise and fatigue on admission to hospi-
tal in case of combined inflammatory pathology of the up-
per and lower airways was 14.3 (95% CI: 0.28—72.42), the
RR 67.2, the AR 52.5 %.

At the beginning of hospital treatment, the severe cough
was observed in 80 % of patients from clinical group I and
75 % from group II. On the 7™ day of hospital stay, the se-
vere cough persisted in 40 % of children from group I and in
18.8 % from group II (p > 0.05), on the 10" day — in 20 and
6.3 % of patients, respectively (p > 0.05). At the same time,
the risk of persistent cough on the 10" day was characterized
by the OR of 3.7 (95% CI: 1.45-9.56), the RR of 1.65, and
the AR of 30 %.

On admission to the hospital, tachypnea was found
in 50 % of children from group I and 56.3 % from group
IT (p > 0.05), dyspnea — in 80 and 68.8 %, respectively
(p > 0.05).

According to the results of the chest X-ray, segmental
pneumonia was found in 60 % of cases in clinical group I
and 50 % in group II (p > 0.05), focal pneumonia — in 30
and 37.5 %, respectively (p > 0.05). Most children had right-
sided pneumonia (70 % from clinical group I and 56.3 %
from group II; p > 0.05), left-sided pneumonia was found in
20 and 37.5 % of cases, respectively (p > 0.05), and bilateral
pneumonia — in 10 % of patients from group I and 6.2 % in
group II (p > 0.05).

The leukogram of patients at the beginning of hospital
treatment is given in Table 1. According to obtained re-
sults, despite the absence of significant differences in the
leukogram between groups, the patients from the group 11
showed more intense inflammatory response. Thus, the to-
tal leukocyte count over 12 « 103/uL was found in 40 % of
patients from clinical group I, and in 25 % from the group
IT (p > 0.05).

At the end of the hospital treatment, there was a tendency
towards a more active inflammatory response in patients from
clinical group I compared to those from group II (Table 2). A
total white blood cell count over 9 * 103/uL was found in 20 %
of children from group I and 12.5 % from group II (p > 0.05).
It should be noted that the risk of the severe inflammatory re-
sponse in the form of a total leukocyte count over 12 « 10°/uL
in case of a combined pathology of CAP and chronic tonsil-
litis was characterized by the OR of 2.0 (95% CI: 1.09—3.66),
the RR of 1.38, and the AR of 17.1 %.

The plasma level of C-reactive protein in patients from
the clinical group I reached 8.00 £+ 0.55 mg/L, in group II —
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6.00 £0.25 mg/L (p > 0.05). With a C-reactive protein level
over 6 mg/L, the OR of the severe inflammation in patients
with pneumonia and comorbid chronic tonsillitis versus
comparison group was 4.5 (95% CI: 2.45—8.23), the RR 2.2
(95% CI: 1.70—-2.89), and the absolute risk 35.8 %.

The cellular composition of sputum in patients from the
clinical comparison groups is given in Table 3. With relative-
ly higher viability of sputum cells (76 vs 68 %, respectively;
p > 0.05), a higher count of eosinophils and macrophages
and lower lymphocytes count was found in children from
the clinical group I compared with those from group I1.

According to the bacteriological examination of sputum,
bacterial flora predominated in patients from both groups
(30 % in clinical group I and 50 % in group II; p > 0.05). On
the other hand, in 10 % of children from group I versus none
in group II (p > 0.05), a fungal-bacterial association was
found in both sputum and oropharyngeal swab (OR 11.1).

Catalase activity in the exhaled breath condensate was
decreased in patients with CAP and chronic tonsillitis and
reached 52.9 £ 21.1 in group I and 81.0 £ 14.9 pmol/min x

x mg protein in group I1 (p > 0.05), which indicates the ex-
haustion of antioxidant defense mechanisms in conditions
of the active inflammation of the upper and lower respi-
ratory tract. Table 4 shows the indicators of the oxidative
modification of proteins in the exhaled breath condensate
of children from the clinical comparison groups.

Increased activity of the protein oxidation induced by
inflammation and oxidative stress was found in children
from clinical group I. The risk of severe inflammation of the
respiratory tract at the level of protein oxidation products in
the exhaled breath condensate over 80 mmol/g protein was
characterized by the OR of 30 (95% CI: 5.98—150), the RR
of 6.0 (95% CI: 4.27—8.44), and the AR of 79.9 % with a
likelihood ratio of 4.0. A similar tendency towards a higher
activity of inflammation of the upper and lower respiratory
tract was confirmed by some indicators of the proteolytic
activity in the exhaled breath condensate of children from
the observation groups (Table 5).

The obtained results show higher proteolytic activity
in the exhaled breath condensate in children from clinical

Table 1. Leukogram of patients from the clinical observation groups
at the beginning of the inpatient treatment

Leukogram, %
Clinical group Totala\NBc Neutrophils
(x10°/uL) Eosinophils Lymphocytes | Monocytes
Band Segmented
I 9.80+1.51 3.10 + 0.66 12.90 + 2.56 46.10£5.51 34.30 £ 6.01 2.60 £ 0.40
Il 9.70+1.25 3.30+0.96 11.90+2.73 49.60 + 4.35 32.10+4.99 3.30+0.57
p>0.05

Table 2. Leukogram of patients from the clinical observation groups at the end of the inpatient treatment

Leukogram, %
Clinical group TotaISWBC Neutrophils
(x10°/uL) Eosinophils Lymphocytes | Eosinophils
Band Segmented
I 7.60+0.71 4.80 + 0.98 7.00+1.17 43.80 £ 5.97 40.90 £6.24 3.60 £ 0.50
Il 6.90 £0.40 3.70£0.64 5.30 £ 0.89 38.90 + 3.37 49.80 £ 3.72 2.30£0.30
p>0.05 p <0.05
Table 3. Cellular composition of sputum in patients from the clinical comparison groups, %

Clinical group Eosinophils Neutrophils Lymphocytes Macrophages Epitheliocytes

I 4.00+1.40 65.50 + 5.50 2.00£0.62 23.50 + 4.50 22.50 + 5.50

Il 0.10+£0.17 75.70 £11.33 7.30+1.85 17.00 £ 2.77 33.70+5.84

p <0.05 p>0.05 p <0.05 p>0.05

Table 4. Indicators of oxidative protein modification in the exhaled breath condensate
of children from the comparison groups

Clinical group

Total protein, g/L

Protein oxidation products, mmol/mg protein

Basic hydrazones

Neutral hydrazones

I 3.00+0.35 80.00 + 1.84 8.20+0.30
Il 3.20+0.28 65.80 £ 5.60 7.90+0.79
p > 0.05 p <0.05 p > 0.05
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group I versus group II. The OR of severe inflammation in
the airways at the activity of high-molecular weight protein
lysis in the exhaled breath condensate over 1.35 ml/h in pa-
tients from group I versus group II reached 20.0, the RR 4.0,
the AR 74.9 % at the accuracy of 63.6 % and a likelihood
ratio of 67.0. The risk of the chronic inflammation and the
conformation of cell collagen in patients with pneumonia
and comorbid chronic tonsillitis was confirmed by indica-
tors of collagen lysis activity in the exhaled breath conden-
sate over (.24 ml/h in patients from group I versus group II
with an OR of 6.0 (95% CI: 3.25—11.11), the RR of 2.4, the
AR of 42 %.

It was found that children from the clinical group I re-
quired inpatient treatment for 15.10 £ 1.43 days, and those
from group II — for 14.80 £ 1.10 days (p > 0.05). Intra-
venous (IV) fluid therapy (normal saline solution) was re-
ceived by 90 % of patients from clinical group I and 62.5 %
from group II (p > 0.05). Parenteral antibiotic therapy was
used in 20 % of cases in group I and in 12.5 % in group II,
while 6.3 % of children from group II received only oral an-
tibiotics. A combination of oral and parenteral antimicrobi-
al therapy was administered to 80 % of children from group I
and 81.2 % from group II (p > 0.05). The average duration of
IV fluid and antibiotic therapy in children from the clinical
comparison groups is shown in Fig. 1.

The obtained data suggest that the patients from the
clinical group I required somewhat longer IV fluid and an-
tibiotic therapy during the hospital treatment. Thus, the RR
of IV fluid therapy for longer than 5 days in patients from
group I compared with those from group II was 3.9 (95%
CI: 3.14—4.74), the OR 9.0 (95% CI: 4.20—19.28), and the
AR 47.6 %. In children with CAP and chronic tonsillitis
versus comparison group, the RR of receiving parenteral
antibiotic therapy for longer than 7 days reached 33.4 (95%
CI: 27.45—40.64), the OR was 10.0 (95% CI: 2.00—49.94),
the AR 66.5 %. The RR of oral antibiotic therapy for longer
than 5 days reached 2.2 (95% CI: 1.73-2.68), the OR 4.0
(95% CI: 2.14—7.49), and the AR 33.0 %.

The parenteral antibacterial therapy included cephalo-
sporins (40 % of cases in group I and 43.8 % in group II;
p > 0.05), aminoglycosides (10 and 12.5 % of cases, re-
spectively; p > 0.05), or their combination (50 and 31.2 %;
p > 0.05). Oral antibacterial therapy included penicillins
(30 % of cases in group I and 25 % in group II; p > 0.05),
macrolides (30 and 25 %, respectively; p > 0.05), or cepha-
losporins (20 and 43.7 %; p > 0.05).

In patients with CAP and chronic tonsillitis, the risk of
receiving three or more antibiotics during hospital treatment
was characterized by the OR of 3.3 (95% CI: 1.84—5.91),
the RR of 1.8 (95% CI: 1.28—2.49), and the AR of 29 %. It
should be noted that 20 % of patients from group I had re-

commendations to continue antibacterial therapy after dis-
charge from the hospital. Thus, children with CAP and co-
morbid chronic tonsillitis compared with patients with CAP
more often require combination antibiotic therapy (OR 3.3)
of longer duration (OR 4.0—10.0) during hospital treatment
and its continuation during outpatient treatment (OR 25.0).

Discussion

The inflammatory biomarkers of sputum and exhaled
breath condensate have been analyzed in a wide range of
pathologies, including respiratory diseases. These diag-
nostic methods are actively used to determine the activity
and nature of the inflammatory process and contribute to
expanding the collection of available non-invasive technics
to study pathological mechanisms underlying respiratory
disorders [11—14]. The obtained data on the inflammatory
biomarkers of sputum and exhaled breath condensate in
comorbid conditions used to determine the severity of the
inflammatory process are confirmed in other research on
pneumonia. Some findings indicate an increase in the pro-
tein level in sputum or exhaled breath condensate in patients
with chronic obstructive pulmonary disease [15—18].

The results of our study showed that children with the
combined course of CAP and chronic tonsillitis had a more
intense proinflammatory response in the airways, which is
confirmed by a leukocytosis (OR 2.0), higher levels of acute
phase proteins (OR 4.5), activation of the oxidative protein
modification according to the exhaled breath condensate
examination (OR 6.0—30.0), and more frequent fungal-
bacterial association according to the microbiological exa-
mination of sputum and oropharyngeal swab (OR 11.1).
Apparently, this can be explained by the prolonged activa-
tion of the proinflammatory cytokines and blood granu-
locytes caused by chronic inflammation of the pharyngeal

Oral
7.
e I—
therapy ’
Parenteral 6.8
antibiotic 6.6

therapy |

IV fluid 4.8
therapy | |6.6

Days

o Group | m Group |l

Figure 1. The average duration of the IV fluid
and antibacterial therapy in children from clinical
comparison groups

Table 5. Indicators of proteolytic activity in the exhaled breath condensate
of children from the comparison groups, mi/h

Clinical group LMW protein lysis

HMW protein lysis Collagen lysis

I 1.49 £ 0.30 1.35+0.03 0.23+0.04
Il 1.54 +£0.12 1.20 £ 0.04 0.16 + 0.03
p > 0.05 p <0.05 p > 0.05
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lymphoid ring. The research findings regarding the more
frequent need for antimicrobial therapy and its longer dura-
tion in children with comorbid acute or chronic bacterial
tonsillitis generally coincide with the literature data [19, 20].

Conclusions

The results obtained from the study show that children
with CAP and comorbid chronic tonsillitis compared to
those with CAP have more severe clinical symptoms like fe-
ver, malaise and fatigue, cough and dyspnea, accompanied
by paraclinical signs of inflammation (leukocytosis, high
levels of acute phase proteins, activation of the oxidative
protein modification) that last longer during hospital treat-
ment and require comprehensive therapy of longer duration.
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Tecanupiim O., Konockosa O., biroyc T., biavik I, Xoaoposcerum B., LLlyapoBa T.
BYKOBUHCHKA AEPIKABHUM MEANYHUN YHIBEPCUTET, M. YepHiBLi, YkpaiHQ

AHOAI3 KAIHIYHOT | TAPAKAIHIYHOT KAPTUHU B AiTel i3 NO3AAIKAPHSHOIO MHEBMOHIEIO
TA KOMOPGIAHUM XPOHIYHUM TOH3UAITOM

Pe3iome. AkryanbicTs. Haii6inbin yacTolo MpUUMHOIO 3BEp-
HEHHs JiTeil Ta iX 0aThbKiB [0 JIiKapsl € pecripaTOpHi 3aXBOPIO-
BaHHSI, Ha sIKi TIPUTTaJa€ 3HaYHA YacTKa 3BepHEHb Ha aMOyJ1aTop-
HoMy eTarti. MeTOI0 11bOTO TOCIiIKEHHs OYJIO MpoaHali3yBaTu
KJIiHIYHI ¥ mapakjiHiuHi OCOOJMBOCTI IMO3aiKapHSIHOI IMHEB-
moHii (ITJIIT) y miTeit pi3HOTO BiKYy i3 KOMOPOIIHUM XPOHIYHUM
TOH3WJIITOM Ta OILIIHUTH TTPOTHOCTUYHY IiHHICTh 3aIpOTIOHOBA-
HUX OIarHOCTUYHUX 3axXOJiB IJIs OITUMi3allii BeAeHHs Ialli€eH-
TiB. Marepianm Ta MeToam. JlocTimKeHHsT MPOBOAWIN Ha Gasi
MYJIbMOHOJIOTIYHOIO, aJepProjoriyHoro Ta iHheKIiiHOro Bimali-
sneHb KHY «YepHiBeubka obsacHa IuTsYa KIIiHIYHA JIiKApHS»
(Ykpaina). Jlo I kniniunoi rpynu yBiinuim 20 maiieHTiB (cepen-
Hiit Bik 9,40 = 1,56 poky) i3 HEYCKJIaAHEHOIO MO3aTiKapHsIHOIO
MHEBMOHIEIO Ta CYIyTHIM XPOHIYHUM TOH3WIITOM, A0 11 KiiHiu-
Hoi rpymu — 16 oci6 (cepenHiit Bik 9,60 + 1,13 poky) i3 [1JIT1 6e3
CYITyTHBOI IMATOJIOTII BEPXHiX AUXalbHMUX HUIAXiB. Pe3yabTaTu.
[TozanikapHsiHa MTHEBMOHis B AiTell i3 KOMOPOiTHUM XPOHIYUHUM
TOH3WIITOM XapaKTepU3YETbCsl IHTEHCUMBHOIO 3amajbHOIO pe-
aKIli€o B IUXAJbHUX IUISXaX, IO TPOSIBISIEThCS JTUXOMAHKOIO
(BinHomeHHs manciB (BL) 6,0), 3aranbHolo crnadkictio (BIL
14,3), mocTiiiHuM Kaiuiem Ta 3aauiukolo (BIL 3,7), neiikouuro-

30M (BI 2,0), BucoKrMU piBHSIMU MPOTEiHiB rocTpoi dasu (BIL
4,5), akTMBalli€el0 OKMCHOI Moaudikallii MpoTeiHiB 3a TaHUMU
TMOCTTIKeHHST KOHJIEHcAaTy BumuxyBaHoro mositpss (BLI 6,0—
30,0), a TaKOX YaCTIiNIMMU TPUOKOBO-0aKTEpiaIbHUMU aCOIlialli-
SIMM 32 MiKpOOiOJIOTIYHUM JOCTIIKEHHSIM MOKPOTUHHS i Ma3Ka
3 pororiotku (BI 11,1). OrpuMaHi naHi cBim4aTh mpo Te, IO
napeHTepajibHa aHTUOIOTUKOTeparisi 3actocoByBajiacst B 20 %
xBopux I rpynu ta 12,5 % nauienris I rpynu, Toxi sik 6,3 % nitei
11 rpynu oTpuMyBaJIM TiJIbKU MepopaibHi aHTUOioTUKHU. B 0cib i3
T1JIIT Ta XpOHIYHMM TOH3UJIITOM Ha BiIMiHY Bi/l TPYITY MOPiBHSIH-
Hs1 B otpumaHHs1 napeHTepaabHOI aHTUOIOTUKOTEpallii JoBILIe
7 muiB gocsraino 10,0, a mepopasbHOi aHTHOIOTUKOTEpAaTlii TOBIIIe
5 nHiB — 4,0. BucHoBKH. OTpuMaHi pe3yJabraTi JOCIiIKEHHS
cBiquarh npo Te, o Aitk 3 [1JII1 Ta KOMOpPOITHUM XPOHIYHUM
TOH3WJIITOM MaloThb OUIbILI BUPaXKeHY KJIiHIYHY CUMIITOMATHUKY,
IO CYMPOBOIKYETHCS TMAPaKIiHIYHUMKM O3HAKaMM 3aralieHHsI,
sIKi 30epiraloThbcsl AOBIIE ITiJ Yac CTalliOHAPHOTO JIiKyBaHHS Ta
socti (BLU 4,0—10.0).

Ki104oBi cJ10Ba: mosanikapHaAHA ITHEBMOHIS; XPOHIUHMIA TOH-
3WUJIIT; MapKepu 3amajaeHHs
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The role of vitamin D in metabolically
unhealthy obesity in children

Abstract. Background. Vitamin D deficiency is associated with impaired glucose tolerance, insulin resistance, meta-
bolic syndrome, and an increased risk of developing type 2 diabetes. Aim: to study the role of vitamin D levels associated
with single nucleotide variants (SNV) of the vitamin D receptor (VDR) gene in the development of metabolically unhealthy
obesity (MUO) in children. Materials and methods. Two hundred and ten obese children aged 6— 18 years were exa-
mined. The main group (n = 125) was represented by children with MUQO. The control group (n = 85) included children
with metabolically healthy obesity (MHQO). Whole genome sequencing (CeGat, Germany) was performed in 31 randomly
selected children of the main and 21 children of the control group. The level of serum 25-hydroxyvitamin D (Synevo,
Ukraine) was measured in all children. Verification of results: calculation of Spearman’s correlation coefficient (r) and
p-value for each variable. Results. The mean serum level of 25-hydroxyvitamin D was significantly lower in children with
MUO than in those with MHO: 14.57 + 1.63 ng/mL versus 28.82 + 1.93 ng/mL (t = 5.64, p = 0.00061). In patients
with MUO, serum 25-hydroxyvitamin D levels are associated with the following predictors. Highly significant factors
(0.7< |r| < 1): osteopenia (r =—0.73). Factors of average significance (0.3< |r| < 0.7): prolactinemia (r = —0.57); waist
circumference/height ratio > 0.5 (r = —0.41); AA genotype SNP VDR rs12721365 (r = —0.41) and AA genotype SNP
VDR rs2228572 (r = —0.39); metabolic-associated fatty liver disease (r = —0.39); physiological postprandial glycemia
(r = 0.38); level of interkeukin-1p (r = —0.36); triglyceridemia (r = —0.34); body mass index (r = —0.33); adiponec-
tinemia (r = 0.32); arterial diastolic hypertension (r = —0.32). Low-significant factors (0 < |r| < 0.3): polycystic ovary
syndrome (r =—0.28); GG genotype SNP VDR rs2228570 (r = 0.27); waist circumference (r = —0.27); extreme obesity
(r=—0.27); male sex (r = 0.26), hip circumference (r =—0.24); levels of high-density lipoprotein cholesterol (r = 0.24);
serum gamma-glutamyl transpeptidase (r = —0.23); free thyroxine (r = 0.22); thyroid-stimulating hormone (r = —0.22);
[ree triiodothyronine (r = 0.2). Conclusions. The development of cardiometabolic risk and vitamin D deficiency in obese
children is associated with the presence of AA/AG genotypes SNV VDR rs12721365, rs2228572, rs2228570.
Keywords: children; metabolically unhealthy obesity; vitamin D receptor gene; single nucleotide variants; 25-hy-
droxyvitamin D
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Currently, the global prevalence of overweight and obe-
sity is 52 % (39 % for overweight and 13 % for obesity) and
is expected to exceed 57 % by 2030. According to the World
Health Organization [48], overweight and obesity are asso-
ciated with premature death in 4 million people annually.

Obesity is a multifactorial disease, which is caused by the
combined influence of both pathogenic exogenous factors,
which include an unhealthy lifestyle, and genetic factors [2],
such as single nucleotide variants (SNV) of the vitamin D

receptor gene (VDR) (NRI1I1, PPPIR163, ID: 7421) [3, 4,
31, 35].

The VDR gene (Baker et al., 1988), which encodes the
vitamin D receptor, is located on the long arm of chromo-
some 12 (q12-ql4), contains 11 exons, and spans a region of
approximately 75 kb [41, 46].

Vitamin D exerts its effect on target tissues by binding
to the cytosolic/nuclear VDR, which is a member of the
steroid/thyroid hormone receptor family. After binding to
the ligand, VDR forms a heterodimer with the retinoid X
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receptor (RXR), the formed complex 1,25(OH),D,-VDR-
RXR functions as a transcription factor that changes the
transcriptional activity of numerous genes involved in the
regulation of metabolism substances, modulation of the im-
mune, cardiovascular and other systems of the human body
[8, 12, 13, 15, 25, 32]. From an evolutionary point of view,
vitamin D plays a more significant role in energy metabo-
lism than in osteogenesis. An inverse correlation has been
demonstrated between low serum levels of 25-hydroxyvita-
min D (25(OH)D) and obesity [10]. Including the activity
of the VDR, receptor modulates carbohydrate metabolism.
Thus, it has been found that the vitamin D receptor is ex-
pressed in all nucleated cells, including pancreatic -cells.
In turn, vitamin D not only stimulates the synthesis of in-
sulin by the pancreas, but also reduces the level of insulin
resistance by activating the expression of insulin receptors
[14, 44]. Vitamin D modulates lipid and glucose metabolism
in the liver, inhibits the activity of inflammation and chronic
oxidative stress caused by hyperglycemia [9, 47]. Thus, the
formation of a metabolically unhealthy obesity (MUOQ) in
childhood may be due to SNV of the VDR gene.

Currently, 111 different VDR gene SN'Vs have been identi-
fied, described in 41 studies, but the effect of VDR gene SN'Vs
on VDR protein function and signaling is largely unknown.
Of these, the potential effects on the formation of MUO, type
2 diabetes mellitus are most significantly represented in four
adjacent SNV VDR: Apal, Bsml, Taql, FokI|37].

Aim: to study the role of vitamin D levels associated with
SNV of the VDR gene in the development of MUO in chil-
dren.

Materials and methods

Participants provided written informed consent, and re-
search protocols and procedures were approved according to
the ethical standards of the Helsinki Declaration 2013 and
by the Human Research Ethics Committee of Dnipro State
Medical University (ethical approval DSMU/EC/19/1107).
Time of data collection: January 2020 — December 2022.

Design: observational, analytical, longitudinal, cohort
study.

Inclusion criteria: polygenic obesity (body mass index
(BMI) > 97%" percentile), age 6—18 years. Exclusion criteria:
monogenic and/or syndromic obesity, pregnancy.

Two hundred and ten obese children aged 6—18 years
were examined. The main group (n = 125) was represen-
ted by patients with MUO. The control group (n = 85) in-
cluded children with metabolically healthy obesity (MHO).
For inclusion in the main observation group, the presence
of abdominal obesity and two of the following criteria were
taken into account: 1) fasting glycemia > 5.6 mmol/L [18]
and/or, according to the recommendations of the IDEFICS
Study, the level of basal insulinemia above the 90" percen-
tile [40]; 2) high density lipoprotein cholesterol (HDL-C) <
1.03 mmol/L or less than the 10" percentile of the age norm
[19]; 3) triglycerides (TG) > 1.7 mmol/L or more than the
90" percentile of the age norm; 4) systolic blood pressure
and diastolic blood pressure (DBP) above the 90" percentile
for a given age, gender and height [22]. The abdominal type
of obesity was determined according to the consensus of the
International Diabetes Federation, based on the excess of

the waist circumference over the 90" percentile for children
6—15 years old or more than 94 cm for boys aged 16—18
years and more than 80 cm for 16—18-year-old girls [5].

The level of 25(OH)D in blood serum was studied by the
immunochemical method with chemiluminescent detec-
tion using the Architect i2000 analyzer and the ABBOTT
Diagnostics test system (USA). Reference values indicating
risk of insufficient intake < 30 ng/mL, vitamin D deficiency
of 20 ng/mL.

To study the role of proinflammatory markers in the de-
velopment of meta-inflammation in children with obesity,
the serum levels of interleukin- 1§ (IL-1p), IL-6, C-reactive
protein (CRP) were evaluated. IL-1p was detected by the
immunochemical method with chemiluminescence im-
munoassay. Analyzer and test system: Immulite (Siemens
AG, Germany). The reference value of IL-1f level was 0—
5 pg/ml. IL-6 was determined by an enzyme-linked immu-
nosorbent assay (ELISA) using a Cobas 6000/Cobas 8000
kit provided by Roche Diagnostics (Switzerland). The re-
ference value of IL-6 level was 1.5—7.0 pg/ml. The level of
CRP was measured using the turbidimetric immunoassay
method. Analyzer and test system: Cobas 6000 (with 501
modules), Roche Diagnostics (Switzerland). The CRP of
0—5 mg/dl was considered the reference value. Leptin was
determined using ELISA. Analyzer and test system: Tecan
Sunrise (LDN, Germany). The reference value of leptin
level for boys was 2—5.6 ng/ml, for girls — 3.7—11.1 ng/ml.
Adiponectin was tested using ELISA. Analyzer and test sys-
tem: Mediagnost GmbH (Germany). Interpretation of the
results was carried out as follows: low cardiovascular risk —
more than 10 pg/ml; moderate cardiovascular risk — 7—10
pg/ml; high cardiovascular risk — 4—7 pg/ml; very high car-
diovascular risk — less than 4 pg/ml.

Measurement of bone mineral density (BMD) was per-
formed on the calcaneus by ultrasonic densitometry using
the Osteosys Sonost 2000 apparatus (Korea). Osteoporosis
was defined as a BMD Z-score of 2.5 SD or more below the
mean. Osteopenia was defined asa BMD Z-score from —1.0
to —2.5[29, 30].

The whole genome sequencing (NGS, Illumina CSPro®,
CeGaT, Germany) was performed in 31 children of the main
and 21 children of the control group, the sample was quali-
tatively homogeneous in relation to the general population.
Average amount of DNA (ug) in samples — 0.875. Library
preparation: a quantity used is 50 ng. Library preparation
kit: Twist Human Core Exome plus Kit (Twist Bioscience).
Sequencing parameters: NovaSeq 6000; 2 x 100 bp.

Bioinformatic analysis — demultiplexing of the se-
quencing reads was performed with Illumina bcl2fastq (ver-
sion 2.20). Adapters were trimmed with Skewer, version
0.2.226]. DNA-Seq: trimmed raw reads were aligned to the
human reference genome (hgl9-cegat) using the Burrows-
Wheeler Aligner, BWA-mem version 0.7.17-cegat [33].
ABRA version 2.18 and Genotype Harmonizer v. 1.4.20
were used for local restructuring of readings in target regions
to improve more accurate detection of indels in the genome
during mutagenesis [17, 36].

Reference sequence obtained from the National Center
for Biotechnology Information RefSeq database (http://
www.ncbi.nlm.nih.gov/RefSeq) [43].
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Statistical analysis of the obtained results was carried
out using a package of application programs Statistica 6.1
(number AGAR909E415822FA) with the help a personal
computer based on an Intel processor Pentium 4. Depen-
ding on the test result, parametric and non-parametric sta-
tistical methods were used. Correlation analysis was used to
analyze 100 indicators of clinical, laboratory-instrumental
and molecular genetic examinations in 210 children. To as-
sess the relationship between quantitative traits, correlation
analysis was used according to the Pearson method, and be-
tween qualitative traits, a non-parametric ranking method
was used according to Spearman’s analysis (r). Only essen-
tial connections were taken into account (p < 0.05).

Results

the blood serum and the age of the child (r = 0.3), as well
as the male gender of the examined patients (r = 0.26,
p <0.05).

Proinflammatory status

Based on a molecular immunological study, we found
a positive correlation between serum levels of 25(OH)D
and adiponectin (r = 0.32), which is known to be produced
by adipocytes of white adipose tissue and is characterized
by antidiabetic, antiatherogenic and anti-inflammato-
ry properties. In turn, we found that the concentration
of the pyroptosis marker IL-1{ is inversely proportional
to the level of 25(OH)D in the blood serum (r = —0.36,
p <0.05).

The mean age of patients in
the main and control groups was
12.15 £ 0.09 and 12.24 £ 0.73
years, respectively. The propor-
tion of boys in the main group was
56.14 £ 6.61 %, while in the con-
trol group, it was 48.17 + 6.86 %
(p>0.05).

In obese children, the avera-
ge serum level of 25(OH)D
was 21.70 = 1.78 ng/mL and
was regarded as a risk of insuf-
ficient intake of vitamin D.
The average level of 25(OH)D
in blood serum of children with
MUO (14.57 £ 1.63 ng/mL) was
significantly lower than in those
with MHO (28.82 + 1.93 ng/mL); =
t=5.64, p=0.00061.

The correlation galaxy of as-
sociations between the level of
25(OH)D in the blood serum and
metabolic, molecular genetic pa-
rameters in MUO is shown in Fig. 1.

Anthro-
pometric
criteria

25(0H)D }

\ /

N

Anthropometric criteria

Based on the analysis, a direct
correlation was found between the
level of 25(OH)D in the blood se-
rum and child’s height (r = 0.28,
p < 0.05). At the same time, there
is a negative correlation between
the serum level of 25(OH)D and
anthropometric indicators cha- Vs
racterizing a positive energy ba-
lance:  waist  circumference/ \
height ratio > 0.5 (r = —0.41); |
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Figure 1. Correlation galaxy of associations between the level of 25(OH)D
in blood serum and metabolic, molecular genetic parameters

in children with MUO

Notes: WC/H — waist circumference/height ratio; EO — extreme obesity;

HC — hip circumference; OGTT — oral glucose tolerance test; GGTP — gam-

Gender and age criteria
A direct relationship was found
between the level of 25(OH)D in

ma-glutamyl transpeptidase; fT4 — free thyroxine; fT3 — free triiodothy-
ronine; TSH — thyroid-stimulating hormone; PCOS — polycystic ovary syn-
drome; MAFLD — metabolic-associated fatty liver disease.
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Carbohydrate metabolism

The correlation diagram shows a direct relationship be-
tween the level of 25(OH)D in blood serum and the level
of physiological postprandial glycemia after an oral glucose
tolerance test (r = 0.38, p < 0.05).

Fat metabolism

Based on the study of lipid metabolism, a weak correla-
tion was found between the levels of 25(OH)D and HDL-C
content (r = 0.24) in blood serum. At the same time, an
inverse proportional relationship was revealed between
the level of 25(0OH)D in blood serum and triglyceridemia
(r=-0.34; p <0.05).

Protein metabolism

Correlation analysis revealed a weak negative relation-
ship between the levels of 25(OH)D and gamma-glutamyl
transpeptidase enzyme in blood serum (r = —0.23; p <0.05).

Hormonal status

The study of thyroid status in patients with MUO
demonstrated a direct correlation between the levels of
25(OH)D and free thyroxine (r = 0.22), free triiodothyro-
nine (r = 0.2) in blood serum. Interestingly, our study found
a negative correlation between the level of 25(OH)D and
thyroid-stimulating hormone (r = —0.22), as well as prolac-
tinemia (r = —0.57), p < 0.05.

Concomitant pathology

The MUO phenotype in children was characterized
by an inverse correlation between the level of 25(OH)D in
the blood serum and the presence of comorbid pathology:
bone mineralization associated with osteopenia (r = —0.73);
metabolic-associated fatty liver disease (r = —0.39); the level
of diastolic blood pressure associated with the risk of arte-
rial hypertension (r = —0.32), polycystic ovary syndrome
(r=-0.28; p <0.05).

SNV VDR

The distribution of genotype frequencies was in Hardy-
Weinberg equilibrium in both calculated groups. The asso-
ciation of AA genotype SNV VDR rs12721365 (r = —0.41),
AA genotype SNV VDR 152228572 (r = —0.39) and GG
genotype SNV VDR 152228570 (r = 0.27) with vitamin D
deficiency was found in children with MUO, p < 0.05.

Thus, in children with MUO, the level of 25(OH)D in
the blood serum is associated with genetic and clinical and
laboratory factors. These factors were conditionally divided
into three groups according to the degree of association with
the level of 25(OH)D in blood serum.

The first group, which was characterized by a high level
of dependence (0.7 <|r] < 1) on the serum level of 25(OH)D,
was represented by osteopenia (r = —0.73). The second
group of factors that with mean strength (0.3 < |r] < 0.7)
correlated with serum 25(OH)D levels included: prolac-
tinemia (r = —0.57); waist circumference/height ratio > 0.5
(r=-0.41); AA genotype SNP VDR1s12721365 (r=—0.41)
and AA genotype SNP VDR 1rs2228572 (r = —0.39); meta-
bolic-associated fatty liver disease (r = —0.39); physiological
postprandial glycemia (r = 0.38); IL-1f (r = —0.36); trigly-

ceridemia (r = —0.34); BMI (r = —0.33); adiponectinemia
(r=0.32); arterial diastolic hypertension (r=—0.32). And the
third group of low-associated factors (0 < |r| < 0.3) included:
polycystic ovary syndrome (r = —0.28); GG genotype SNP
VDR 152228570 (r = 0.27); waist circumference (r = —0.27);
extreme obesity (r = —0.27); male sex (r = 0.26); hip cir-
cumference (r = —0.24); serum GGTP activity (r = —0.23);
blood levels of HDL-C (r = 0.24); free thyroxine (r = 0.22);
thyroid-stimulating hormone (r = —0.22); free triiodothy-
ronine (r =0.2).

Discussion

According to a meta-analysis by V.I. Fiamenghi and
E.D. de Mello [21], obese children and adolescents have a
higher relative risk of vitamin D deficiency than non-obese
children of 1.41 (95% CI: 1.26—1.59, p < 0.01), which is
consistent with our study demonstrating a direct association
of hypovitaminosis D and MUOQ, including extreme obesity.
According to various authors, hypovitaminosis D occurs in
76—90 % of patients with extreme obesity before bariatric
intervention [6, 11]. Hypovitaminosis D is accompanied by
a decrease in the activity of mechanisms for maintaining an
optimal calcium level in the body, which leads not only to
the development of osteopenia, but also to a violation of
energy metabolism, cell differentiation and induction of
low-level inflammation [43].

Our data on the association of 25(OH)D level with clinical,
biochemical, molecular genetic parameters and data from in-
strumental research in children aged 6—18 years with MUO al-
low us to conclude that there is a positive relationship between
vitamin D and such an anthropometric indicator, as a linear
growth of a child, which determines physical development,
and negative correlation with obesogenic indicators, including
waist circumference/height ratio, waist circumference, hip cir-
cumference, BMI. In addition, our results demonstrate a direct
correlation between physiological 25(OH)D levels, age, and
male gender, confirming data from other studies on a higher
risk of hypovitaminosis D in young girls [45] and obese women
[23]. Samantha L. Huey et al. [27], reviewing 139 studies on
the effect of vitamin D on linear growth in children under 5
years of age, concluded that oral vitamin D supplementation
increased length/height Z-score for age.

Low serum levels of 25(OH)D in children with MUO,
identified in our study, are associated with the risk of deve-
loping cardiometabolic disorders: an increase in TG levels, a
decrease in HDL-C concentration, and the development of
postprandial hyperglycemia. An increased risk of vitamin D
deficiency dyslipidemia has been detected by Pei Xiao et al.
[50]. The authors found that children with persistent vitamin
D deficiency had significantly elevated serum levels of free
cholesterol, TG, and low-density lipoprotein cholesterol.
The atherogenic influence of vitamin D deficiency that ac-
companies obesity may be one of the decisive factors leading
to the development of MUO. We also found an inversely
proportional relationship between serum level of 25(OH)D
in children with MUO and GGTP activity, which was also
recorded by other researchers (OR 1.39, 95% CI 1.07—1.8)
[20, 38]. Increased serum GGTP activity is a biomarker of
increased oxidative stress in humans and plays a key role in
atherogenesis [16].
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Pei Xiao et al. [51] demonstrated that TG, serum in-
sulin, and insulin resistance were inversely related to
25(OH)D concentration (p < 0.05) in obese children. The
authors believe that 32 % of hyperglycemia cases in obese
children are associated with a lack of vitamin D. It has been
demonstrated that vitamin D-mediated increase in insulin
sensitivity is due to the binding of calcitriol to VDR, induc-
tion of insulin receptor expression and excitation of the pe-
roxisome proliferator-activated delta receptor [44].

Vitamin D is known to have anti-inflammatory effects.
In particular, it has been demonstrated that vitamin D sup-
presses 10 out of 12 human leukocyte antigen class II genes
and five S100 calcium-binding protein A genes, and also
modulates the expression of six CXCL chemokine genes
[24]. We found that the concentration of the proinflamma-
tory cytokine IL-1f is inversely proportional to the level of
25(OH)D in the blood serum, which is probably due to the
inhibitory effect of vitamin D on the activity of NLRP3/cas-
pase-1/GSDMD-pyroptosis [28]. It should be noted that
the activation of NOD-like receptor protein 3 induced by
hyperglycemic stress is recognized as a key stage in the ini-
tiation of inflammation of pancreatic B-cells in the patho-
genesis of type 2 diabetes mellitus [49].

Thyroid hormones such as fT4 and fT3 enhance the ge-
nomic action of 1,25(OH),D; in the gut, promoting paracel-
lular entry of Ca?" into the body’s internal continuum [7],
which explains the direct correlation between the levels of
vitamin D and T4, fT3, as well as the reverse relationship
between 25(OH)D and TSH, demonstrated in our study.

For the first time, D.N. Pahuja and H.F. DeLuca [39]
described in 1981 the stimulatory effect of prolactin on
active calcium transport in the gut in vitamin D-deficient
rats. Prolactin can increase the expression of the CYP27B1
protein, thereby increasing 1,25(OH),D, synthesis, regu-
lates TRPV6 and PMCAIb in the duodenum indepen-
dently of vitamin D, and also has a pleiotropic effect with
1,25(0H),D, on the regulation of intestinal proteins that
transport calcium — TRPV6 and calbindin-D,, [7] The in-
verse correlation found by us between the concentration of
vitamin D in the blood serum and the level of prolactinemia
probably opens up promising opportunities for supplemen-
tal vitamin D therapy for hyperprolactinemia in obese indi-
viduals [1, 42].

Unlike previous studies [4, 21, 34], we have shown for
the first time an association of vitamin D deficiency de-
termined by AA/AG SNV genotypes of the VDR gene
rs12721365, 12228572, 1s2228570 with the development of
MUQO in children.

Conclusions

The serum level of vitamin D is an important modifi-
able exposome factor that is involved in the formation of the
obesity phenotype in children.

Vitamin D deficiency in obese children is one of the key
factors that form the MUO phenotype, contributing to the
development of abdominal obesity, metabolic-associated
fatty liver disease, arterial diastolic hypertension, dyslipi-
demia, postprandial hyperglycemia, proinflammatory type
of cytokine status, as well as osteopenia and hyperprolac-
tinemia.

The serum level of vitamin D in obese children is associ-
ated with the SNV of the VDR gene.

The risk of developing cardiometabolic disorders and vi-
tamin D deficiency in obese children is associated with the
presence of AA/AG genotypes SNV 1512721365, 1s2228572,
rs2228570 of the VDR gene.
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Abarypos O., HikyAiHa A.

AHIMPOBChKN AEPXXKQABH MEANYHNV YHIBEPCUTET, M. AHIMPO, YkpQiHa

PoAab BiTamiHy D npn MeTab60oAiYHO HE3AO0POBOMY OXXMPIHHI B AiTen

Pe3iome. Akryambnicts. Jlediunt sitaminy D nos’ssanuii
i3 MOPYLIEHHSM TOJIEPAHTHOCTI A0 TIJIIOKO3M, iHCYJiHOpEe3uC-
TEHTHICTIO, METabOJiUHUM CHHAPOMOM i TiIBUIIEHUM pU3U-
KOM LIYyKPOBOro Aiabety 2-ro tuiy. MeTa: BUBYUTU POJIb PiBHS
BiTamiHy D, moB’si3aHOro 3 OAHOHYKJIEOTMAHMMHU BapiaHTaMu
(single nucleotide variants — SNV) rena peuenrtopa BitamiHy D
(vitamin D receptor — VDR), y po3BUTKY MeTa0OIiYHO HE3I0PO-
Boro oxupinHsi (MHO) y niteit. Marepiaam Ta Mmetoau. O6cTe-
keHo 210 miteit 3 oXXUpiHHSAM BikoMm 6—18 pokiB. OCHOBHY Ipy-
ny (n = 125) craHoBwiu nauueHty 3 MHO. KoHTposibHy rpymy
(n = 85) npeacTaBuIn IiTH 3 META0OIIYHO 3A0POBUM OKUPIHHIM
(M30). ¥ pangomizoBaHo obpaHux 31 ZUTUHU OCHOBHOI Ta 21
JUTMHUA KOHTPOJIbHOI TPYM MPOBENEHO TMOBHOTEHOMHE CEKBe-
HyBaHHs (CeGaT, Germany). B ycix niteii BumipioBaiu piBeHb
cupoBatkoBoro 25-riapokcusitaminy D (Synevo, Ukraine). st
Bepu(ikalii pe3yabTaTiB po3paxoByBaau KoedillieHT KOopessilii
CnipmeHa (r) i p-3HaYeHHs IS KOXHOI 3MiHHOI, a TaKOX Ipo-
BoauaM GioiHbopmaniitHuii aHaniz. PesyabtaTtu. CepenHiii pi-
BeHb 25-rigpokcuBitaminy D y cupoBarui KpoBi OyB BiporiaHo
HKYMM Y natienTis i3 MHO i ctanoBuB 14,57 + 1,63 ur/mu, a B
niteit i3 M30 — 28,82 £ 1,93 ur/mui (t = 5,64; p = 0,00061). ITpu
MHO piBeHb 25-rigpokcusitamiHy D y cupoBarii nos’si3aHuit 3
HactynHuMu nipeaukropamu (p < 0,05). BucoxkosHauyiii dakro-

pu (0,7 < || < 1): ocreonenis (r = —0,73). @axkropu cepeaHbOi
sravyiocti (0,3 < |r] < 0,7): nponaktunemist (r = —0,57); iHgexc
CIIBBIIHOLIEHHST OKPY>XXHOCTI Tajii 1o 3pocty > 0,5 (r = —0,41);
AA renotun SNP VDR rs12721365 (r = —0,41) Ta AA reHoTHIT
SNP VDR rs2228572 (r = —0,39); meraboniuHo-acouiiioBaHa

>XrpoBa xBopoba mneuinku (r = —0,39); bizionoriyHa mocripaH-
nianpHa rikemis (r = 0,38); piBensb iHTepieiikiny- 1 (r = —0,36);
tpurniuepuaemiss (r = —0,34); ingekc macu Tina (r = —0,33);

anunoHekTuHeMis (r = 0,32); aprepiajgbHa OiacTojiuHa rinep-
tensist (r = —0,32). Husbko3nauyii dakropu (0 < |r] < 0,3): cuH-
npom Tostikicto3Hux sieyHukiB (r = —0,28); GG renotun SNP
VDR 1s2228570 (r = 0,27); oxpyxHicTs Tamii (r = —0,27); exc-
TpeMajibHe OoXupiHHs (r = —0,27); yonosiua crars (r = 0,26);
OKpYXHicTb creroH (r = —0,24); piBHi JinonpoTeiHiB BUCOKOI
uiinbHocTi (r = 0,24); raMMa-riyramiTpaHCIeNTUIa3u CUPO-
Batku (r = —0,23); BinbHOTrO THpOKCUHY (r = (0,22); TUPEOTPOII-
HOro ropMoHy (r = —0,22); BiibHOro TpuiioATUpoHiHy (r = 0,2).
BucHoBKH. Po3BUTOK KapaioMeTabomiYHOTO PU3KKY Ta AehiluTy
Bitaminy D y fiteit i3 0XXMpPiHHIM MOB’SI3YIOTb i3 HASIBHICTIO F€HO-
tuniB AA/AG SNV VDR rs12721365, rs2228572, 1s2228570.
Ki104oBi ciioBa: nitu; MeTaboaiuHO He3MO0POBE OXUPIHHS; FeH
peuenropa BitaMiHy D; omHOHYKJIEOTHIHI BapiaHTu; 25-Tinpo-
KcuBiTaMin D
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Predicting the tolerability of inhalation therapy
as a stage of a personalized approach in the tfreatment
of children with cystic fibrosis

Abstract. Background. Considering the features of basic therapy for chronic inflammatory bronchopulmonary process
in cystic fibrosis (CF), which includes almost daily inhalation of pharmacological drugs (mucolytics, hypertonic saline
(HS), antibiotics), evaluation of their tolerability is relevant in practice. The purpose of the study is to create a prognostic
scale convenient for use in practical medicine, which would predict development of bronchial hyperreactivity syndrome
in children with CF, based on clinical and anamnestic data, the results of molecular genetic research and inhalation
tests with increasing concentrations of HS to prescribe personalized treatment. Materials and methods. The results of
clinical and anamnestic, microbiological, biochemical, molecular and genetic studies and inhalation tests with increasing
concentrations of HS were analyzed in 40 children with CF. The creation of the predictive algorithm was based on the
application of correlation analysis, receiver operating characteristic analysis, binary logistic regression, Wald and Kull-
back method. Results. Two prognostic models have been created that can be used at different stages of providing medical
care. Model 1 was built for the ambulatory stage of providing medical care to patients with CF, considering clinical and
anamnestic data, molecular genetic predictors, as well as clinical symptoms during inhalation tests with increasing con-
centrations of HS. This model also can be used in young children who cannot perform spirometry to assess their external
breathing function. For the highly specialized medical care, model 2 was created, which considers indicators of spiromet-
ric data of inhalation tests with increasing concentrations of HS and the level of exhaled nitric oxide. Conclusions. The
developed models make it possible to calculate with high probability the risk of developing bronchial hyperreactivity to

perform a personalized selection of HS and choose preventive brocholytic therapy as needed.
Keywords: cystic fibrosis; hypertonic solutions of sodium chloride; bronchial hyperreactivity; prognosis; children

Introduction

Cystic fibrosis (CF) is a complex genetic disease with
various manifestations, the most important of which is a
chronic inflammatory bronchopulmonary process that leads
to terminal respiratory failure [1]. Considering the features
of the basic therapy for chronic inflammatory bronchopul-
monary process in CE, which includes almost daily inha-
lation of pharmacological drugs (mucolytics, hypertonic
saline (HS), antibiotics), determining their tolerability is
relevant in practice. As defined earlier, the tolerability of in-
halation therapy depends on the genotypic and phenotypic
characteristics of the course of the disease (including the

level of bronchial sensitivity), comorbid conditions [2—4].
When prescribing basic CF therapy, a practicing physician
should take into account the possibility of reducing the ef-
fectiveness of therapy due to the presence of the phenome-
non of bronchial hyperreactivity (BHR) [5, 6]. The patient’s
subjective feeling of difficulty breathing and discomfort
during inhalation can be associated with increased sputum
production, i.e., the effect of the drug itself, and with bron-
chospasm as one of the visual manifestations of chronic
obstructive pulmonary disease. Bronchospasm can be pro-
voked by any inhalation agent, but its risk is higher when
using solutions whose osmolarity differs significantly from
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that of bronchial secretion. Among them, the most common
trigger is HS, which is part of the treatment protocol for
patients with CF [7—9]. BHR to inhaled HS is quite com-
mon (from 10 to 50 % according to various studies) in CF
patients, manifests itself in various symptoms (sore throat,
difficulty breathing, spastic cough, hyperactive secretion of
induced sputum, auscultative signs of broncho-obstruction)
and can interfere with adequate implementation of basic
therapy by the inhalation method [3, 4, 8]. The presence
of BHR in CF patients depends on many factors, including
severity of the course of the disease, damage to the broncho-
pulmonary system, chronic colonization of the respiratory
tract by Pseudomonas aeruginosa, allergic bronchopulmo-
nary aspergillosis (ABPA) [10, 11]. BHR in CF may be the
cause of low patient compliance and self-discontinuation of
inhalation therapy, which violates the treatment protocol.
Despite the conflicting knowledge about the mechanisms of
development of chronic obstructive pulmonary disease and
bronchial obstruction in CF, there are recommendations for
prescribing inhaled bronchodilators to prevent complica-
tions in patients with chronic obstructive pulmonary disease
[12, 13]. Today, these recommendations are only general in
nature and do account for genotypic-phenotypic features
of CF course [14, 15]. Unsolved issues are, firstly, those
regarding the choice of HS concentration (a 3% solution
is less often cause undesirable effects than a 7% solution,
but the latter is more effective), and secondly, regarding the
choice and prescription of bronchodilators (beta-agonists
or long-acting, combined agents including ipratropium bro-
mide and fenoterol bromide). Therefore, the possibility of
predicting adverse events at the beginning of basic inhala-
tion therapy and their rational prevention is an important
step in personalizing the treatment of patients with CE

The purpose of the study is to create a prognostic scale
convenient for use in practical medicine, which would allow
predicting the development of the BHR syndrome in chil-
dren with CF, based on clinical and anamnestic data, the
results of a molecular genetic study, and inhalation tests with
increasing concentrations of HS for prescribing persona-
lized treatment.

Materials and methods

To achieve the goal, the results of clinical and anamnes-
tic, microbiological, biochemical, molecular genetic studies
and inhalation tests with increasing concentrations of HS
were analyzed in 40 children with CF who were treated at
the Dnipro City Children’s Pulmonology Center.

The research was carried out within the framework of the
joint research project of the Department of Propaedeutics of
Children’s Diseases and the Department of Microbiology,
Virology, Immunology and Epidemiology of the Dnipro
State Medical University: “Bronchitis in children with co-
morbid conditions: clinical course and their modern etio-
logy”, state registration number 0116U004962.

There were 17 boys (42.5 %) and 23 girls (57.5 %)
among the examined children. The average age of boys was
12.4 £ 0.7 years, girls — 11.3 £ 0.9 years. The average age in
the general group was 12.0 & 0.6 years.

The criteria for inclusion in the study were: age from 6 to
18 years, a confirmed diagnosis of CF, ability to perform spi-

rometry, the consent of a patient and parents to participate in
the study. The diagnosis of CF was verified based on diagnostic
criteria, according to the Unified clinical protocol of primary,
secondary (specialized) and tertiary (highly specialized) medi-
cal care. Cystic fibrosis (Order of the Ministry of Health of
Ukraine No. 723 of 07/15/2016). CFTR gene mutations were
found in 33 (82.5 %) patients as result of a molecular genetic
study. Mutations were not identified in 7 (17.5%) children, but
the diagnosis was made due to typical clinical picture and two
positive sweat samples, which corresponds to modern criteria
for diagnosis of CE. The most common mutation among chil-
dren with CF was F508del (57.5 %), which was detected in 9
(22.5 %) patients in the homozygous state, in 14 (35.0 %) — in
the compound heterozygous state. Exclusion criteria from the
study were: the presence of an episode of hemoptysis/pulmo-
nary bleeding in the anamnesis, FEV1 < 50 % of normal, im-
possibility of performing spirometry, and previously detected
intolerance to hypertonic saline.

Statistical processing of the obtained results was carried
out using the Statistica 6.1 application program package
(serial number AGAR909E415822FA). When creating the
prognostic scale, we focused on its simplicity and conve-
nience for use in the doctor’s practice.

The general algorithm for creating the scale was as follows:

1) based on correlation analysis, to create a list of poten-
tial predictors;

2) carrying out the receiver operating characteristic
(ROC) analysis to assess the prognostic value of each pre-
dictor and select optimal threshold values for its levels (cut-
off point) that provide the best operational characteristics of
the one-factor model (area under the ROC curve — AUC,
sensitivity indicators — S, specificity — SP, diagnostic ef-
ficiency — DE);

3) construction of univariate logistic regression models
to assess the probability of increased bronchial sensitivity
under conditions of achievement/presence (Pmax) or non-
achievement/absence (Pmin) of the optimal threshold va-
lues of a predictor determined at the previous stage;

4) to increase the effectiveness of the prognosis, a mul-
tifactorial approach was used to assess the probability of in-
creased bronchial sensitivity, which considers the combined
effect of several factors. For this purpose, for each predictor
(provided that the threshold level is reached), the predic-
tive coefficient (PC) was calculated according to the Wald
method, based on the Bayes formula, and the measure of
Kullback’s informativeness;

5) to determine the critical levels of the probability of
bronchial hypersensitivity, which considers the combined
effect of several predictors, the sum of points (XPC) was cal-
culated for each observation (patient), which, in turn, acted
as a predictor for the logistic regression equation (1), and
the dependent variable remained the same (there is a BHR,
there is no BHR):

P=exp(z) /(1 +exp(z)),z=BO+B1xx(1),

where B0, B1 — calculated coefficients of the regression
equation;

x — the sum of points (XPC) in a specific patient;

P — theoretical probability of BHR;
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6) determination of the threshold values of the total
score (according to the constructed regression) for the clas-
sification of the probability of increased sensitivity of the
bronchi in 3—4 gradations (from low to high — very high).
The criterion for assigning a patient to the high-risk group
of BHR was considered to be the value of the calculated pro-
bability P of more than 0.50 or 50 %;

7) verification of the effectiveness of the model by com-
paring the actual and predicted frequency of BHR in groups
of patients with a total score less than or greater than the
threshold according to indicators of sensitivity, specificity
and diagnostic efficiency.

Given the existing limitations in the availability of ob-
taining the necessary data on the course of the patient’s di-
sease (time, age, need for special equipment, etc.), several
model options were calculated.

The study was conducted with the permission of the lo-
cal Commission on Biomedical Ethics in accordance with
the basic moral and ethical principles, the requirements
for observing the rights, interests and personal dignity of
the study participants, which are provided by the following
normative documents: the Declaration of Helsinki, the
Convention of the Council of Europe on Human Rights
and Biomedicine, Good Clinical Practice, UNESCO
Universal Declaration on Bioethics and Human Rights,
the Constitution of Ukraine (Articles 3, 21, 24, 28, 32),
Fundamentals of Ukrainian legislation on health care (Ar-
ticles 43.1, 44.1).

Results

Seventy-two factors that can affect the tolerability of
inhalation therapy in CF patients were analyzed. Further,
using correlation and ROC analysis, uninformative signs
were excluded from the work, and the most significant pre-
dictors of BHR were included in the prognostic table. The
diagnostically significant predictors of BHR in CF patients
were found among the genotypic-phenotypic features of the
course of the disease such as age at diagnosis of CF less than
10 months; the presence of a severe genotype; more than 2
exacerbations of the disease per year; dry paroxysmal cough
during remission; the presence of bronchiectasis according
to the computed tomography (CT) scan of the chest, the
presence of purulent sputum; chronic purulent infection;
ABPA. Among the clinical symptoms that occur during in-
halation tests with increasing concentrations of HS (3% and
7% NaCl), a sore throat, a significant increase in wet cough,
the appearance of dry whistling rales in the lungs during
auscultation were diagnostically significant. The spirometry
data during the inhalation tests with increasing concentra-
tions of HS confirmed the reliability of prognosis. Models
have been created for various stages of providing medical
care to the patients with CF, from ambulatory stage to highly
specialized care. Indicators for assessing the probability of
BHR syndrome in the examined children depending on the
main factors with the determination of the PC are shown in
the Table 1.

The univariate regression analysis found that the pro-
bability of HBV in patients with CF increases to 0.811 or
81.1 % (high probability) in the presence of dry paroxysmal
cough in the remission period, in other cases (absence or

other nature of cough), the risk is 0.296 or 29.6 % (Table 1).
The presence of purulent sputum in a child during disease
exacerbation can also indicate increased bronchial sensi-
tivity (Pmax = 0.619), but in the absence of this sign, the
probability remains significant (Pmin = 0.211), which is
explained by its dependence on other factors. In addition,
operational characteristics of the prognostic value of these
criteria (AUC, sensitivity, specificity) mostly correspond to
average (AUC 0.6—0.7) or good (AUC 0.7—0.8) ratings, and
their diagnostic/prognostic efficiency (predictive accuracy)
does not exceed 70 %.

The maximum probability (Pmax = 1.0) of BHR and
excellent characteristics of the prognostic value of the crite-
rion (AUC in the range of 0.9—1.0) were specific forindicators
such as the presence of ABPA (AUC =0.912, DE=92.5%),
reduction of FEVI after inhalation of 3% NaCl solution by
7 % or more from the baseline (AUC =0.980, DE =92.5 %),
and when using 7% NaCl solution — by 10 % or more
(AUC = 1.0, DE = 100 %). This makes it possible to use the
specified criteria as prognostic markers of BHR, which may
require the use of short-acting 32-agonists for the period of
BHR treatment in children with CE

It is worth noting that in the absence of ABPA, the pro-
bability of BHR in a CF patient remains higher than 10 %
(Pmin = 0.115). In such cases, it is advisable to additionally
consider 1—2 more criteria to reduce uncertainty. If there is
no ABPA and the number of CF exacerbations < 2 times a
year, Pmin is 0.056, and in the absence of one more symp-
tom — a dry or low-productive cough at the time of exacer-
bation, Pmin is 0.042 (less than 5 %).

Based on a multifactorial approach to assess the pro-
bability of BHR, which takes into account the combined
effect of several factors, the most informative for predicting
BHR are the following indicators, which can be indepen-
dent criteria: the presence of ABPA (I = 6.18), a decrease
in FEV1 by 7 % and more from the baseline after inhala-
tion of 3% NacCl solution (I = 6.18) and by 10 % or more
after inhalation of 7% NaCl solution (I = 7.12) with PC of
16 points. The other most informative indicators were clini-
cal and spirometric data of inhalation tests with increasing
concentrations of HS, according to the rank arrangement
of Kullback coefficients. This is best seen when using a 7%
NaCl solution: a decrease in FEF25 (an indicator of air pas-
sage speed at the level of small bronchi) by 17 % or higher
from the baseline (I = 4.47), the appearance of dry whistling
rales in the lungs during auscultation (I = 3.76), an increase
in the level of FeNO by more than 8 % from the baseline
(I =2.77). Informativeness of clinical and anamnestic data
for prediction in general did not exceed 0.95 cu.

Model 1 was built for the ambulatory stage of providing
medical care to CF patients, taking into account clinical and
anamnestic data and genetic predictors, as well as clinical
symptoms during inhalation tests with increasing concen-
trations of HS (Table 1). The logistic regression model based
on the sum of PC scores of 13 parameters was adequate:
2= 32.03 (p < 0.001), the significance of regression coef-
ficients BO and B1 according to the Wald test was p = 0.006.
Coefficients of the regression equation: B0 = —5.0421;
B1 = 0.1747. Dependence of the theoretical probability of
BHR on the total PC score is presented in Fig. 1.
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Table 1. Indicators of assessing the probability of bronchial hyperreactivity syndrome depending
on the main factors

ROC analysis Logistic regression _Assessn_lent
Factor of informativeness
Cut-off point AUC S/Sp/DE (%) Pmin/Pmax p PC I/class
Clinical anamnestic and genetic predictors

ﬁfg?t diagnosis <10months | 0.744 | 82.4/65.2/725 | 0.167/0.636 | 0.002 | 4 0.95/11
Severe genotype Yes 0.702 88.2/52.2/67.5 0.143/0.577 0.006 3 0.61/16-17
Number of disease
exacerbations per >2 0.739 64.7/73.9/70.0 0.261/0.647 0.014 4 0.77/14
year
Dry paroxysmal
cough during Yes 0.678 52.9/82.6/70.0 0.296/0.811 0.017 5 0.89/12-13
remission
Bronchiectasis
according to CT of Yes 0.688 94.1/43.5/65.0 0.091/0.552 0.005 2 0.38/20

the chest

Presence of purulent
sputum during Yes 0.708 76.5/65.2/70.0 0.211/0.619 0.008 3 0.63/15
exacerbation

Chronic purulent
infection

ABPA Yes 0.912 82.4/100/92.5 0.115/1.00 <0.001 | 16 6.18/2-3

Clinical symptoms during inhalation tests with increasing concentrations of HS

Yes 0.657 70.6/60.9/65.0 0.263/0.571 0.046 3 0.47/19

3% NaCl, the ap-
pearance of dry

whistling rales in the Yes 0.676 35.3/100/72.5 0.324/1.00 <0.001 | 12 1.81/9
lungs

3% NaCl, sore throat Yes 0.714 47.1/95.7/75.0 0.290/0.889 <0.001 | 10 2.14/8
7% NaCl, significant

increase in wet Yes 0.731 52.9/82.6/70.0 0.296/0.692 0.017 5 0.89/13-14
cough

7% NaCl, the appea-

rance of dry whistling Yes 0.794 58.8/100/82.5 0.233/1.00 <0.001 14 3.76/5
rales in the lungs

7% NaCl, sore throat Yes 0.818 94.1/69.6/80.0 0.059/0.696 <0.001 5 1.59/10

Spirometry data during inhalation tests with increasing concentrations of HS

3% NaCl, reduction

0,
of FEV1 from the Bynfof’eor 0980 | 82.4/100/92.5 | 0.115/1.00 | <0001 | 16 | 6.18/2-3
baseline
7% NaCl, reduction By 10 % or
of FEV1 from the ymor(; 1.00 100/100/100 0.0/1.00 <0.001 16 7.12/1
baseline
3% NaCl, FeNO >6 0.694 88.2/52.2/67.5 0.143/0.577 0.006 3 0.61/17-18
7% NaCl, FeNO >8 0.909 82.4/87.0/85.0 0.130/0.824 <0.001 8 2.77/7
3% NaCl, reduction Bv 6 % or
of FEF25 from the ymorr:a 0.839 76.5/91.3/85.0 0.160/0.867 <0.001 9 3.05/6
baseline
7% NaCl, reduction Bv 17 % or
of FEF25 from the ymorg 0.867 64.7/100/85.0 0.207/1.00 <0.001 15 4.47/4
baseline

Notes: p — the level of statistical significance of indicators (according to the logistic regression model); | —
coefficient of informativeness of the risk factor (according to Kullback).
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A high risk of BHR (P > 0.5) is predicted if ZPC accor-
ding to 13 parameters is equal to or exceeds 30 points as
can be seen from Fig. 1. At the minimum sum of points
(ZPC = 0), the probability of BHR is P = 0.006, at the
maximum (XPC = 73) P = 1.0. The distribution of pa-
tients according to the degree of risk was as follows: if
YPC < 12 points, then the risk is very low (P < 0.05), with
13 <ZPC <22 points — low (P <0.25), with 23 <ZPC <29
points — moderate (P <0.50), with ZPC > 30 points — high
(P > 0.50), including with XPC > 42 points — very high
(P >0.90) (Table 2).

The assessment of the effectiveness of predicting BHR
according to model 1 showed that the indicator of sensitivity
was 88.2 %, specificity — 95.7 %, diagnostic efficiency —
92.5%. The AUC = 0.951 (95% confidence interval 0.833—
0.994) at p < 0.001. At the stage of highly specialized medical
care for CF patients, model 2 was created, which included a
total PC score of the following indicators: spirometric data
of inhalation tests with increasing concentrations of HS and
the level of nitrogen monoxide in the exhaled air conden-
sate (FeNO). The logistic regression model based on the
sum of PC scores of 4 parameters was adequate: x> = 35.79
(p < 0.001), the significance of regression coefficients B0
and B1 was p =0.003 and p = 0.007. Graphically, model 2 is
presented in Fig. 2.

The critical value of the PC sum, calculated from 4 clini-
cal indicators of inhalation tests, was determined to be 12
points or higher for assessing the probability of BHR. With
the minimum number of points (XPC = 0), the probability of
BHR is P =0.027, with the maximum (ZPC = 35) P =0.999.

Classification into risk groups is as follows: if XPC < 7 points,
then the risk is low (P < 0.25), with 8 < XPC < 11 points —
moderate (P <0.50), with XPC > 12 points — high (P >0.50),
including when XPC > 19 points is very high (P > 0.90)
(Table 2). This model has indicators of sensitivity of 76.5 %,
specificity of 95.7 %, diagnostic efficiency of 87.5 %. The
AUC =0.954 (0.837—0.995) at p < 0.001.

Discussion

The results of foreign studies and our own experience
show that approximately half of patients with CF have
BHR to HS, which is characterized by airway obstruction,
shortness of breath, wheezing, and cough [4, 7]. It has
been found that BHR complicates the course of the bron-
chopulmonary process — it leads to the intensification of
the infectious process and the formation of a vicious circle
(obstruction-infection-inflammation with damage to lung
tissues). A clinical manifestation of a vicious circle is a pro-
gressive decrease in the functional parameters of breath-
ing [3]. For a long time, BHR was considered the lead-
ing pathophysiological mechanism in the development of
bronchial asthma, however, today BHR plays an important
role in the development of bronchial obstruction syndrome
in patients with CF [4, 13]. The determinants of BHR in
CF differ that of bronchial asthma and are not yet fully un-
derstood.

The analysis of the research results showed that the most
significant prognostic predictors for the formation of BHR
in patients with CF are the presence of ABPA, the appea-
rance of dry whistling rales in the lungs during auscultation,

Model: logistic regression
Y = exp(—5.0421 + (0.1747)x) / (1 + exp(-5.0421 + (0.1747)x)
1.2
1.0
0.8
e
> 06
%
< 0.4
a
0.2
0.0 * o000 000
-0.2
-10 0 10 20 30 40 50 60 70 80
Total score of PC

Model: logistic regression
Y =exp(-3.5939 + (0.3077)x) / (1 + exp(—3.5939 + (0.3077)x)
1.2

1.0

0.8

0.6

0.4

Probability (P)

0.2

0.0

-0.2
-5 0 5 10 15 20 25 30 35 40

Total score of PC

Figure 1. Dependence of the theoretical probability
of BHR on the total PC score, calculated based on
clinical and anamnestic, genetic and clinical data
of inhalation tests with 3% and 7% NaCl solutions

(model 1)

Figure 2. Dependence of the theoretical
probability of BHR on the total PC score
calculated from the spirometric data of inhalation
tests with 3% and 7% NaCl solutions
(model 2)

Table 2. Distribution of patients according to the degree of risk when using mathematical models
for assessing the probability of BHR according to the total PC score of individual factors

Risk at the total PC score
Model Min/max ZPC Pmin/Pmax
Low (P <0.25) Moderate (P <0.5) | High (P > 0.5)
Model 1 0/73 0.006/1.00 13-22 23-29 >30
Model 2 0/35 <0.027/0.999 0-7 8-11 >12

Note: Pmin/Pmax — probability of BHR at >PC = 0/at maximum XPC.
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a decrease in FEV1 by 7 % or more from the baseline after
inhalation of 3% NacCl solution and by 10 % or more after
inhalation of 7% NaCl solution, an increase in the level of
FeNO by 8 % or more from the baseline. At the same time,
the presence of ABPA, as well as a decrease in FEV1 by 7 %
or more from the baseline after inhalation of a 3% NaCl so-
lution can be an independent criterion for BHR. It has been
proven that in patients with CF, the growth of Aspergillus fu-
migatus in the lumen of the bronchi causes an immediate
immunoglobulin E-mediated hypersensitivity reaction with
subsequent inflammation of the bronchi, destruction of the
airways and fibrosis (bronchiectasis), which is accompanied
by obstruction of the airways, shortness of breath and dry
wheezing [11]. The diagnostic value of FeNO level is that
it can show the presence and degree of inflammation in the
respiratory tract. Children with CF have been shown to have
significantly lower FeNO levels, which correlates with de-
creased lung function in these patients. This suggests that
a low FeNO may be a marker of more severe lung damage
[16]. An increase in the level of FeNO in patients with CF
after HS inhalation may indicate an increase in the number
of inflammatory cells in the respiratory tract, which causes a
change in their reactivity [4].

Two prognostic scales, which are convenient for use in
practical medicine, have been created, which allow pre-
dicting the development of BHR syndrome in children
with CF, and can be used at different stages of providing
medical care. Model 1 considers the clinical and anamnes-
tic data, genetic predictors, as well as clinical symptoms
during inhalation tests with increasing concentrations of
HS. It is recommended for use at the outpatient stage of
providing medical care and in young children in whom it
is not possible to conduct spirometry and assess indicators
of external breathing function. At low and moderate risk, it
is recommended to conduct a spirometric test according to
the developed protocol for greater verification. At high risk,
it is unequivocally recommended to prescribe bronchodila-
tor therapy before inhalation of HS for the entire treatment
period, while the choice of bronchodilator depends on the
age of the patient: for children under 4 years of age — only
combined drugs (ipratropium bromide with fenoterol hy-
drobromide), for older children — depending on clinical
effectiveness (short- or long-acting beta-agonists, combi-
nation drugs).

Model 2, which includes an assessment of total PC score
for spirometric data of inhalation tests with increasing con-
centrations of HS, the level of nitrogen monoxide in the
exhaled air condensate, is recommended to be used at the
stage of highly specialized medical care for patients with CF.
At medium and high risk, the unequivocal prescription of a
bronchodilator is recommended. In the presence of such a
predictor as a decrease in FEF25 by 6 % or more from the
baseline when using a 3% NaCl solution, it is recommended
to prescribe combined bronchodilators. Research shows
that bronchodilators can increase mucociliary transport, re-
duce inflammatory damage to the airways, increase exercise
tolerance, and reduce dyspnea in CF patients [4]. Based on
Cochrane reviews, it was concluded that both short- and
long-acting beta-agonists may be useful for CF patients with
BHR [15, 17].

Conclusions

1. Predicting the tolerability of inhalation therapy in
children with cystic fibrosis at the beginning of treatment is
of practical importance for the timely prevention of undesi-
rable phenomena and the achievement of a positive thera-
peutic effect.

2. Two mathematical models for predicting the tolerabi-
lity of inhalation therapy at various stages of providing me-
dical care to patients with cystic fibrosis have been deve-
loped, which calculate (with high probability) the risk of
developing bronchial hyperreactivity syndrome, for a per-
sonalized selection of HS and the choice of preventive bron-
cholytic therapy as needed.

Prospects for further research are to assess the effec-
tiveness of the personalized prescription of drugs for inha-
lation therapy in children with CE, based on the proposed
prognostic scales.
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CrpsbiHa K.B., IanbdeHko C.1., Qiarkoscbka A.O.

AHIMPOBChKN AEPXXKQABHM MEANYHNV YHIBEPCUTET, M. AHIMPO, YkpQiHa

MpPOrHo3yBAHHS NEPEHOCUMOCTI IHFAASLIMHOT Tepanii ik eTan NepPCcoHipiKOBAHOIO NiAXOAY
B AIKYBOIHHI AiTel, XBOPUX HO MYKOBICLIMAO3

Pe3iome. AxryanbHicTh. BpaxoByrounm oco6muBocTi 6a3sMcHOT
Teparii XpOHIYHOTO 3aMajbHOro OPOHXOJIETEHEBOTO MIPOLIECY MTPU
myKoBicinno3i (M B), 1110 BKiTroua€e mpaKTUYHO 1IOACHHI iHT Al
(hapMaKoJOTIYHMX TpernapatiB (MyKOJITUKU, TilIePTOHIYHI PO3-
yuHU xjuopuny Hatpito (IPXH), aHTu6ioTUKM), HA MPaKTULLi aK-
TyaJIbHUM € BU3HAYEHHS 1X TlepeHOCUMOCTi. MeTa IoCTiKeHHs:
CTBOPEHHS 3pyYHOI /ISl 3aCTOCYBAHHS B MPAKTUYHIA MEIULIMHI
MPOTHOCTUYHOI LIKAJIH, 110 A03BOJIsIa O TPOrHO3yBATH PO3BUTOK
CUHIpPOMY TileppeakTUBHOCTI OpOHXiB y niteii i3 M B, Ha miacTasi
KJTiHIKO-aHAMHECTMYHUX JaHUX, PE3YJIbTaTiB MOJIEKYJISIpHO-Te-
HETUYHOTO AOCIIIKEHHS I IHTAJISIIiMHUX TECTIiB 3i 3pOCTal0UNMU
koHueHTpauisimu 'PXH mist mpusHayeHHsT mepcoHiiKoBaHOTO
nikyBaHHs. Martepianu Ta metomu. I1poaHanizoBaHO pe3y/bra-
TU KJIiHIKO-aHAMHECTUYHHUX, MiKpOOiOJIOTiUHUX, OioXiMIYHMX,
MOJIEKYJISIPHO-TEHETUIHUX TOCITIDKeHb Ta iHTASIIITHUX TEeCTiB
3i 3poctarounmu KoHueHTpauismu [PXH y 40 giteit i3 MB. ITpu
PO3pOoO01Ii aIrOpUTMY MPOTrHO3YBaHHSI 3aCTOCOBYBAIM KOPEJISIIili-
Huit ananiz, ROC-anaii3, Meron 6iHapHOI JIOTICTUYHOI perpecii,
mertoauku Banbaa i Kynnsbaka. Pesyabratu. CTBopeHO /IBi TIpo-

THOCTUYHI MOJENi, 110 MOXYTb BUKOPHMCTOBYBAaTHCSl Ha Pi3HUX
eTarnax HaJlaHHSI MeIUIHOI JOITOMOTH. [1J1s aMOy1aTOpHOTO eTary
HaJaHHS MEIUYHOI JoToMoru XxBopuM Ha MB Oyna mobynoBaHa
MOJeb 1, 1110 BpaXxoBY€ KIIiHIKO-aHAMHECTUYHI JaHi, MOJIEKYJISIp-
HO-T€HETUYHi MPEIUKTOPU, a TAKOX KIIIHIYHI CUMITTOMM ITif 4ac
iHraIsIiHMX TecTiB 3i 3pocTatounMu KoHueHTpauisimu ['PXH.
st MozesTb TaKOX MOXe BUKOPUCTOBYBATHCH Y JIiT€il PaHHBOTO
BiKY, Y SIKMX HEMOXJIMBO IPOBECTU CITipOMETPilO Ta OLIIHUTH I10-
Ka3HMKU (YHKIIi1 30BHIIITHBOTO AUXaHHsI. 17151 eTarry BUCOKOCTIE-
11iaJT1i30BaHOI MEIMYHOI TOTIOMOTH Oyjia CTBOpEeHa MOJENb 2, 1110
BKJIIOYAE MOKA3HUKU CIIPOMETPUYHMX JAHUX IHTAJISLIIMHUX TeC-
TiB 3i 3pocTatounmu KoHueHTtpaiisiMu ['PXH Ta piBHS MOHOOK-
CHUJly a30Ty B KOHIEHCATI MOBITPsI, 110 BUIAMXAEThCs. BUCHOBKH.
Po3pobiieHi Momeni 103BOJISIIOTh 3 BUCOKOIO BipOTiIHICTIO pO3-
paxyBaTy pU3HMK PO3BUTKY CUHIPOMY TilleppeaKTUBHOCTI OPOHXIB
11 riepcoHicdikoBaHoro migdoopy I'PXH ta Bubopy npeBeHTUBHOL
OPOXOJIITUYHOI Teparlii 3a MoTpedoIo.

KnrouoBi ciioBa: mykosicuumnos; rinepToHiuHMIA pO3UMH XJI0-
pUIY HATPIIO; TilleppeaKTUBHICTb OPOHXIB; IIPOTHO3yYBAHHS; IiTH
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Clinical and mathematical prediction of the physiotherapy
results in adolescents with primary hypertension training

on a stationary bike

Abstract. Background. The aim of the research is to clarify the indications for physical rehabilitation of adolescents
with primary hypertension based on the individual clinical and mathematical prediction of long-term treatment out-
comes. Materials and methods. There were observed 82 adolescents, 44 boys and 38 girls, aged 17.10 = 0.05 years
with a newly diagnosed primary hypertension. Physical rehabilitation for 7 months in the form of exercises on a statio-
nary bike was prescribed to 44 patients who formed the main group. The rest of 38 adolescents who did not complete the
stationary bike course and adhered to the recommendations for a healthy lifestyle formed the control group. Results.
According to the ROC analysis, predictors of an adverse outcome of an attempt at physical rehabilitation were as fol-
lows: the average systolic blood pressure above 130 mm Hg at the start of a program, pulse rate variability index pNN50
of more than 16.6 % and body mass index above 25 kg/m?°. Also, for the development of stable hypertension and an
increase in the left ventricular posterior wall thickness in diastole above 8.0 mm, the average heart rate at night more
than 68 bpm according to the Holter monitoring and the daily pulse pressure for 24-h monitoring more than 57 mm Hg
were unfavorable. Conclusions. Adolescents with primary hypertension should train at stationary bike in conditions of
waiting for an effect of treatment. If an unfavorable course of the disease is predicted, physical rehabilitation must be
combined with drug treatment.

Keywords: adolescents; hypertension, left ventricular hypertrophy; physiotherapy; physical rehabilitation; stationary

bike; prognostic factors

Introduction

Hypertension is a medical and social problem of the
present not only in Ukraine but also in the entire world.
This is one of the most common chronic diseases, which
should be considered as a major factor in the development
of cardiovascular events that significantly affect the life ex-
pectancy of the population [1, 2]. The origins of hyperten-
sion should be sought in childhood and adolescence, when
the neurogenic and humeral mechanisms of the cardiovas-
cular system dysregulation are formed. It has been repea-
tedly determined that hypertension is not always diagnosed
in a timely manner, since it has an asymptomatic course
[3, 4]. The incidence of hypertension in children and ado-
lescents with excess body weight and obesity is partially a
consequence of hypodynamia [5, 6]. After detecting an in-

crease in blood pressure (BP) in children, hypertension has
a progressive nature over the next 2—7 years. In 1726 %
of adolescents [7, 8], body mass normalization, systematic
aerobic dynamic exercises and dietary modifications can
significantly reduce blood pressure [9, 10].

Therefore, experts from leading pediatric doctors’ as-
sociations argue that the treatment of hypertension in chil-
dren and adolescents should begin with non-drug therapy.
Aerobic exercise is low-intensity exercise that uses oxygen
as the primary source of energy to support muscle move-
ment. Aerobic exercises include walking, running, swim-
ming, climbing stairs, roller skating, dancing and tennis.
Regular aerobic training strengthens the heart muscle, in-
creases its efficiency, reduces the heart rate at rest, streng-
thens the skeletal muscles of the whole body, improves

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2023
© Bupaseub 3acnascobkmit 0.1). / Publisher Zaslavsky 0.Yu., 2023

[ina kopecnozaeHuii: IBaHbKo Oner [puropoBuy, JOKTOp MeAUYHUX HayK, Mpodecop, 3aBiaytounil kadeapoto NponeAeBTUKI AUTAYMX XBOPOO, 3anopi3bKuit AepxaBHUl MeAUUHWIA yHiBepcuTeT,

np. MaskoBcbKoro, 26, M. 3anopixeka, 69035, Ykpaika; e-mail: iog@ukr.net; Ten.: +38(067)9971256

For correspondence: Oleg Ivanko, MD, PhD, Professor, Head of the Department of Propaedeutics of Pediatric Diseases, Zaporizhzhia State Medical University, Mayakovsky avenue, 26, Zaporizhzhia,

69035, Ukraine; e-mail: iog@ukr.net; phone: +38(067)9971256
Full list of authors information is available at the end of the article.

Tom 18, N2 2, 2023

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 43



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

blood circulation, lowers blood pressure, and improves
mental state [11, 12].

Performing cyclic aerobic exercises on a stationary bike
(SB) leads to a decrease in systolic blood pressure (SBP), a
positive effect on muscle oxygen saturation, and increases
cardiorespiratory endurance. There are positive effects of
aerobic dynamic training, which are manifested themselves
in a gradual decrease in heart rate at rest and a restructuring
of circadian rhythms of BP with an increase in the propor-
tion of individuals demonstrating a prognostically favorable
type of blood pressure [13, 14].

That is why the studies of a physiotherapy effectiveness
in young individuals with hypertensive predictors, taking
into account a risk of complications of primary hyperten-
sion in the early stages of its development, are actual in pre-
venting the disease.

The purpose of the study was to determine the possibility
of using the clinical and mathematical parameters to predict
the results of physiotherapy in adolescents with primary hy-
pertension.

Materials and methods

Based on the office BP measurements with intervals of
one to two weeks, 82 patients were selected: 42 (51.2 %)
males and 38 (48.8 %) females with an average age of
17.10 £ 0.05 years; all of them were observed repeatedly
with BP > 120/80 mm Hg. These adolescents formed the
main group with a possible hypertension diagnosis. All the
examinees have been recommended to modify their life-
style, which included a diet with restrictions on the use of
cook salt, an increase in overall motor activity, and cessation
of smoking and energy drinks. After signing the informed
consent to participate in the study, all adolescents were in-
volved in an in-depth clinical examination. It included the
use of physical, laboratory and instrumental methods to
exclude symptomatic hypertension. To verify primary hy-
pertension, 24-hour ambulatory blood pressure monitoring
(ABPM) was also performed using the CardioTens device
(Meditech Ltd., Hungary) in accordance with current re-
commendations. Meanwhile, with the same device which
served as a Holter monitor, the daily heart rate (HR) and
heart rate variability were investigated on the basis of 24-h
electrocardiography. The morphofunctional state of the left
ventricular (LV) myocardium was examined through echo-
cardiography according to the generally accepted method
with ALOKA SSD-500 device (Japan). To examine the
general physical condition of adolescents, physical perfor-
mance was evaluated by the classic physical work capacity
(PWCI170) test.

The methodology for developing algorithms to predict
the course of primary hypertension in condition of the phy-
sical rehabilitation was based on the results of an 8-month
prospective study of the BP dynamics and parameters of the
left ventricular hypertrophy (LVH).

Forty-four adolescents (26 boys and 18 girls) took part
in a program of physical rehabilitation. In a medical center,
they have been training on the Progress VK-1061 stationary
bike. The course lasted 7 months (2 months of introductory
period and 5 months of main training period). The 30-min
sessions were held twice a week. The intensity of the trai-

ning was controlled by the pulse value. During exercises, the
pulse rate was maintained at a level close to 65—75 % of the
maximum age pulse. It was calculated according to the fol-
lowing equation: 220 minus age of the test subject (in years).
In general, the pulse rate during the introductory period
was 120—140 bpm and 150—170 bpm in the main period.
The speed of the virtual bicycle race was 12—15 km/h with
summary energy expenditure of 280 to 400 kcal. Additional
physical training sessions and self-organized moderate-in-
tensity isometric exercises were not limited for some male
adolescents. At the end of the SB training course, adoles-
cents repeatedly underwent office BP and ABPM mea-
surements, physical performance evaluation according to
the PWCI170 test, echocardiography and calculation of the
body mass index (BMI), which allowed obtaining data on
the therapeutic effects of exercises.

Thirty-six adolescents (18 males and 18 females) with
primary hypertension from control group did not under-
go SB exercises but followed the recommendations for a
healthy lifestyle.

The objective of the rehabilitation program was to reach
a steady decrease in BP to the target levels as a systolic/dia-
stolic BP below 120/80 mm Hg according to the ABPM.

The follow-up, which made it possible to assess the de-
velopment of LV lesions, has been conducted 8—10 months
after the start of the observation program. At this stage, the
dynamics of echocardiography indicators of the morpho-
functional status of the LV has been evaluated for all studied
adolescents, regardless of their participation in SB exercises.

Statistical processing of the results has been conducted
using the Statistica 6.0 software package (StatSoft Inc.,
USA, AXXR712D833214FANS5). The sample data have
been checked for compliance with a normal distribution
using the Shapiro criterion. The reliability of the diffe-
rences has been evaluated using the Student’s t-test or
the non-parametric Mann-Whitney U test for unlinked
samples and the Wilcoxon criterion for the linked sam-
ples. To evaluate the relationship between the indicators, a
correlation-regression analysis has been used with calcula-
tion of the Pearson correlation coefficient. The risk ratios
have been calculated with a 95% confidence interval (CI)
to determine the influence of factors aggravating hyperten-
sion course. In the development of predictive equations, a
correlation-regression analysis with the receiver operating
characteristic (ROC) curves building and logistic regression
with calculation of the determination coefficient have been
used.

Results and discussion

It has been found that in the early stages of hypertension
in adolescents, the use of physical rehabilitation methods is
completely justified. Indeed, adolescents often showed a low
physical performance level. For instance, low PWC170 test
results (less than 850 and 500 kg/min) have been observed
in 11 % of male and 37 % of female subjects, which is ex-
plained by a sedentary lifestyle and a reluctance to partici-
pate in physical activities.

During the SB exercise period, the boys increased their
physical performance according to the PWC170 test from
12.2 £ 1.8 to 15.9 + 1.7 kg/min per 1 kg of body weight

44 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N2 2, 2023



OpuriHaAbHI A0CAiAXeHHs / Original Researches

(p < 0.05) and the girls from 8.2 = 2.4 to 13.2 + 1.6 kg/min
per 1 kg of body weight (p < 0.05).

At the same time, against the background of physical re-
habilitation program, the daily BP indicators showed posi-
tive changes: 26 (56.5 %) hypertensive children achieved the
target level < 120/80 mm Hg, while in the control group,
the indicators remained unstable and almost unchanged
(Table 1).

It must be added that the advised physical program had
not changed the BMI in all observation groups.

When analyzing the state of the program participants who
did not achieve a reliable reduction of high BP, a direct cor-
relation was found between SBP level at the beginning of the
exercise program and after its completion, as well as between
the average daily SBP in adolescents who completed the full
SB exercise course and the pNN50 and BMI before its start.

The obtained data allowed determining the prognos-
tic value of the defined predictors of a positive or adverse
outcome in case of dynamic aerobic exercises in the physi-
cal rehabilitation of adolescents with hypertension, i.e. not
achieving the SBP target level < 120 mm Hg.

When building the ROC curve (Fig. 1), the correspon-
ding cutoff points have been determined for the sensitivity
and informativity of the values for SBP of 131 mm Hg,
PNNS50 of 16.6 %, and BMI of 25 kg/m? as prognostic ones.
The area under the ROC curve [95% CI] was 0.928 [0.824—
0.980; p < 0.0001], with a sensitivity level of 80.0 % and a
specificity level of 94.1 %. The binary logistic regression
equation (1) has been developed, with Fisher’s criterion of
39.9 and a determination coefficient of 88.9 % (p < 0.0001),
which allows calculating the § determinant:

B=-45.419+0.158 xP,+0.304 x P,+ 0.742 x P, (1),

where B is a coefficient for the equation (2);

—45.419 is a constant term of the equation;

P, is average daily SBP (mm Hg) according to the ABPM;
P,is pNN50 (%);

P.is BMI (kg/m?).

The confidence in the event is determined by the pro-
bability of a statistical error (< or > 0.05). Individual risk of the
expected future positive or adverse result of SB exercise (P) as
reaching the target BP of 120/80 mm Hg in adolescents with
hypertension can be calculated by the following equation (2):

P=1/(1+exp(-p)), (2
where P is the probability of conclusion statistical error.

For example:

1) corresponding to the SBP of 110 mm Hg, pNN50
of 8% and BMI of 21 kg/m?, the final expectant result of
the SB training waiting to be positive and is confirmed with
probability of mistake of 0.033;

2) corresponding to the SBP of 136 mm Hg, pNN50 of
60 % and BMI of 28 kg/m?, the final expectant result of the
SB training suspected to be negative and is confirmed with
probability of mistake of 0.05;

3) corresponding to the SBP of 130 mm Hg, pNN50 of
20 % and BMI of 25 kg/m?, the final expectant result of the
SB training is not clear because the probability of conclu-
sion mistake is high (0.25).

In 70 (85 %) adolescents with hypertension from both
main and control groups, a LV geometry close to normal
has been observed at the time of the program beginning.
However, after 10 months, the processes of LV myocardial
remodeling have been noted in 31 (38 %) of hypertensive
children (15 of them showed concentric and 16 eccentric
LVH). This fact indicates the necessity of individualizing the
applications to control the physical rehabilitation and pos-
sibly signals about the use of medical treatment.

Based on a correlation analysis, the associations of pos-
sible predictors with the development of a stable increase in
BP resistant to non-drug and SB treatment have been de-
fined. The following prognostic signs have been selected:

100

80

60 [

Sensitivity

40

20[/

0 iji,/ 1 1 1 1
0 20 40 60 80

100

Specificity

Figure 1. ROC curves showing the relationship
between the sensitivity and specificity of the
average daily SBP, BMI and pNN50 values for
predicting the remote outcome of the SB exercise
course

Table 1. BP dynamics in adolescents with hypertension who completed the hypertension physical
rehabilitation program and in controls

Average daily BP (M £ m), mm Hg
Observation groups n Start of observation End of observation
Systolic Diastolic Systolic Diastolic
Males trained on SB 26 129.9+1.7 75.5 + 0.9* 127.0+1.3 720+ 1.1%*
Males, control group 18 1279+ 2.2 74.7+£20 1315+ 2.8 75.1+21
Females trained on SB 20 128.9 + 1.3* 72.6+0.8 117.9+1.2* 71.3+1.0
Females, control group 18 131.1+3.8 724+1.1 129.9 + 3.0 725+1.2

Note: * — probability of error when detecting discrepancies in statistical indicators < 0.05.
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average night HR per minute according to Holter moni-
toring, BMI, and daily pulse pressure (PP) according to
the ABPM. Having obtained possible predictors based on
reliable correlation coefficients (r > 0.5), ROC curves have
been built with corresponding sensitivity and informativity
cut-off points for the selected symptoms and areas under the
curves to confirm the reliability of the selected prognostic
model (Fig. 2).

According to the resulting ROC curve, the predic-
tion of a stable hypertension resistant to non-drug and SB
treatment in adolescents with primary hypertension can be
conducted by the following logistic regression equation (3),
which has a determination coefficient of 46 % and Fisher’s
criterion of 14.24 at p < 0.01:

B=-3.78+0.01xP,+0.06 xP,+0.02x P, (3)

where B is a coefficient for the equation (2);

—3.78 is a constant term of the equation;

P, is average night HR per minute according to the Holter’s
method;

P.is BMI (kg/m?);

P, is average daily PP (mm Hg) according to the ABPM.

Further, the probability of expecting the resistant BP in
adolescents with primary hypertension is calculated by the
above equation (2).

Similarly, an appropriate ROC curve has been built
with the values of defined predictors that contribute to the
LV remodeling (Fig. 3): posterior wall thickness in diastole
(LVPWA) of more than 8.0 mm at the time of the first pa-
tient’s visit due to hypertension, BMI above 25 kg/m? and
average daily PP higher than 57 mm Hg.

The prediction of LVH development in adolescents with
primary hypertension can be conducted by the following lo-
gistic regression equation (4), which has a determination co-
efficient of 49 % and Fisher’s criterion 0of 9.16 at p < 0.0001:

B=-3.13+0.03xP,+0.18xP,+0.02xP,, (4)

where {3 is a coefficient for the equation (2) of the expecta-
tion of LVH development;
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—3.13 is a constant term of the equation;

P_is BMI (kg/m?);

P is LVPWd (mm) at the time of the patient’s first visit;
P, is average daily PP according to the ABPM (mm Hg).

Further, the risk of developing LVH in the future in
adolescents with primary hypertension is calculated by the
above equation (2).

Observing the adolescents directly during exercise re-
vealed the natural impact of dynamic aerobic SB load on
the BP, which did not significantly depend on sex and BP
values before exercise. It is important to note that these
positive effects have been observed since the first sessions,
even during the introductory period, which lasted 2 months.
Exercise period of 7 months resulted in a confirmed increase
in physical performance as per PWC170 test but did not sig-
nificantly affect BMI. During exercises, a decrease in SBP
after 5 minutes of the recovery period has been observed
in both male and female subjects with primary hyperten-
sion (by 9.3 and 7.9 %, respectively, compared to baseline
at p < 0.05), which should be attributed to direct positive
effects of SB training. At the same time, the diastolic BP
remained constant within the normal age limits. Achieve-
ment of the target SBP level occurred in 56.5 % of adoles-
cents and was maintained for at least 7 months. Based on
individual prediction, the stable positive effect of physical
rehabilitation in hypertensive adolescents could be expected
by 3 predictors: average daily SBP at the beginning of the
exercise course, which does not exceed 130 mm Hg, pNN50
less than 16.6 % and BMI below 25 kg/m?.

In contrast in the rest of the patients (43.5 %), there was
an insufficient effect of physical rehabilitation. Hyperten-
sion has continued and damaging processes in the target
organ (LV) have progressed. The development of stable hy-
pertension, exceeding 95" percentile by sex, age and height,
with a daily pressure loading of more than 50 % of time, can
be predicted based on an individual clinical and mathemati-
cal approach using the average daily PP (cut-off point of
more than 57 mm Hg), the average night HR (cut-off point
above 68 per minute) and BMI value over 25 kg/m?. At the
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Figure 2. ROC curve showing the relationship
between the sensitivity and specificity of the
average night HR, BMI, and average daily PP
for predicting the development of stable elevated BP
in adolescents with newly diagnosed hypertension

Figure 3. ROC curve showing the relationship
between the sensitivity and specificity of the LVPWd,
BMI and average daily PP values for predicting
the development of LVH in adolescents with onset
of hypertension
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same time, in this category of patients, the LV remodeling
processes can progress. This adverse event can be predicted
with the help of a mathematical equation that contains the
initial values of LVPWd (cut-off point of 8.0 mm), mean
daily PP (cut-off point above 57 mm Hg) and BMI (cut-off
point equal or more than 25 kg/m?).

Conclusions

1. Adolescents aged 16—17 years who are prone to hy-
pertension can achieve arterial blood pressure stabilization
at a level of < 120/80 mm Hg without medical treatment,
with long-term SB training only. The group with favorable
prognosis for the SB exercises are children with pNNS50 va-
lues less than 16.6 %, BMI below 25 kg/m? and average daily
SBP of not more than 130 mm Hg.

2. Prognostically unfavorable signs of stable persistence of
elevated BP are the average HR at night above 68 bpm by the
Holter monitoring method, average PP of more than 57 mm
Hg by daily monitoring and BMI higher than 25 kg/m?>.

3. LVPWAd over 8.0 mm at the time of hypertension diag-
nosis, BMI higher than 25 kg/m? and the average daily PP
above 57 mm Hg according to the daily monitoring should
be considered as predictors for the development of LV re-
modeling within next 10 months.

4. For adolescents with primary hypertension, SB exer-
cises in aerobic mode and adherence to lifestyle modifica-
tion should be recommended to delay the manifestations of
cardiovascular complications of hypertension. If based on
clinical and mathematical prediction, adolescents with hy-
pertension might have its unfavorable course (persistence of
elevated BP and/or the risk of LV damage), antihyperten-
sive medical treatment should be considered in addition to
physical rehabilitation.

Prospects for further research. Based on the applica-
tion of prediction algorithms, it is planned to determine
their impact on the final long-term results of treatment of
adolescents with primary hypertension.
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IBaHbKko O.I., MNauepa M.B., Tosma A.B.

3Qropi3bK AEPIKABHNI MEAVNYHWIA YHIBEPCUTET, M. 3Qrnopikks, YkpaiHa

KAiHIKO-MaTeMaTUYHEe NPOrHO3YBAHHS PE3YAbTATIB AiKYBAABHOT (Pi3KYABTYPU B MIAAITKIB
i3 NepPBUHHOIO APTEPIAABHOIO riNePTEHSIEIO NPU SAHSATTIX HO BEAOTPEHAXepi

Pesiome. AxkrtyambHicTh. MeTa po60TH: KJTiHIKO-MaTeMaTUUHE
MPOTHO3YBaHHSI BilJaJIeHUX pe3y braTiB ¢isuuHoi peadimitawii
MiAJTITKIB i3 IEpBUHHOIO apTepiaibHOO TinepTeHsieto (Al), saxi
MPOMIILIM Kypc TpeHYBaHb Ha BeJoTpeHaxepi. Marepiaan ta
MeToau. O6crexum 82 minniTkiB (44 oHaku Ta 38 miByar) ce-
penHim BikoM 17,10 % 0,05 poky i3 mepBuHHOI0 Al diznuHa pe-
abimiTalist mpoTsroM 7 MiCsI1IiB y BUTJISIII 3aHSITh Ha BEJIOTpEHA-
Kepi Oysna npusHaueHa 44 miaTiTKaM OCHOBHOI Ipynu, iHui 38,
SIKi HE TIPOXOAMIIM KYPC TPEHYBAaHb i TOTPUMYBAJIUCh PEKOMEH -
JaLiii 111010 3/I0POBOTO CIIOCOOY KUTTS, YBIMILIIN B KOHTPOJbHY
rpyny. Pe3yabTaTu. 3a nanumu ROC-ananisy Oyiau BUSIBJIEHI
MPEAUKTOPU HECTIPUSTIAUBOTIO Pe3yabTaTy Cipoou izudHOI pe-
abiniTauii: cepeqHill 1T0OOBUIT CUCTONIYHUIA apTepiaTbHUN TUCK
Buie 130 MM PT.CT. mepe TOYaTKOM MporpaMu, iHIeKC Bapia-
6enbHOCTI Iy Ibey pNNS50 6ibiie 16,6 % Ta iHaeKe MacH Tijia rmo-
Han 25 kr/M2. HecnpusiTIMBUMM 11010 PO3BUTKY cTabiibHOT AT’
OyJIM: CepeHsT YacToTa CepleBUX CKOPOYeHb BHOUI > 68 yI/XB

3a JIAHUMU XOJITEPiBCHKOTO MOHITOPMHTY, CEpelHbOI000BUIA
MyJbCOBUIA apTepialibHUI TUCK Oisiblie HixX 57 MM PT.CT. 3a pe-
3yJbTaTaMu 10OOBOTO MOHITOPUHTY Ta iHAEKC MAacH Tijia TOHAI
25 kr/m2. ToBiIMHA 33HBOT CTIHKY JIIBOTO 1IIJIYyHOUKa > 8,0 MM
Ha MOMEHT BCTaHOBJEeHHsI niarHo3y Al, iHmekc Macu Tina 0iib-
e Hix 25 Kr/m? Ta cepelHbOI00OBUIA TYJIbCOBUI apTepiaib-
HUI TUCK MIOHAA 57 MM PT.CT. 32 JAaHUMU JOOOBOTO MOHITOPUH-
Iy € ImpeauKTopaMM IIBUAKOI rimepTpodii JiBOro IUIyHOUKa.
BucHoBku. ITimmitkam i3 nepsuaHoo Al 3a yMOB O4iKyBaHHS
MO3UTUBHOTrO edeKTy JiKyBaHHS CJif npusHadyatu ¢GisuyHy
peabiniTalilo y BUTJISAOI 3aHATH Ha BeJOTpeHaxepi. SKimo me-
pendavaeTbcsl HECIPUSITAUBUIL Mepedir xBopoou, dizuuHy pe-
abiTiTalilo Clil MoenHyBaTU 3 MEIMKaMEHTO3HUMM 3acobaMu
JIIKyBaHHSI.

KiouoBi cjioBa: mignitku; aprepianbHa TimepTeHsis; rimep-
Tpodist miBoro muTyHouka; (izioreparmis; dizuuHa peadimiTallis;
BeJIOTPEHaXep; MPOrHOCTUYHI (haKTopu
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AHIMPOBCHKNM AEPIKABHUN MEANYHNA YHIBEPCUTET, M. AHIMNPO, YKpaiHO

[MopiBHAAbHE AOCAIAXKEHHS 3HEOOAIOBAABHOI
T GHTUCTPECOBOI Al IHFTOASLIMHOT aHecTesii y Aiten
3 OHKOAOTIYHOIO TA TPABMAOTOAOTYHOIO MATOAOTIEIO
npuv XipypriyHOMY AIKYBOHHI

Pe3tome. Axmyaavnicmo. Beauke 3nauenns ons 6e3nexu nayicnma mae adexeamna anecmesis, ujo 3HUICYE CMpecoi
peakuyii Ha onepayiro | mpasmy. Jlockoranicme cyuachoi anecmesii 0036045€ NPo8oOUmMU CKAAOHI onepauii @ pisHux 6i-
KO08UX nepiodax y nauicHmie 3 UCOKUM XIipYpeiyHUM ma aHecmesionoeiuHum pusuxom. Jis oomediceHHs akmueayii Heil-
DOCHOOKPUHHUX, 3aNANbHUX Ma IMYHHUX peakyill nio uac xipypeiyHoeo 6mpy4aHHs nOCMIIHO NPOGOOAMb NOULYK HOBUX
Memoduk anecmesii, NOPIBHIOIOMbCA PI3HI [HeAAAYIIHI Ma HeiHearAyilini npenapamu 045 HAPKO3Y 3 Memo 3HAUMU
ideanvHuil «bezcmpecosuil» anecmemuk. Ha cvoeodni nio uac onepauyii 3 npusody paky uupoko eUKopucmo8yemocs ce-
soatopan, npome icHye HedOCMAamHb0 00CAIONCeHb, WO NOKA3YIOMb ePeKMUBHICIb Ub020 iHeAAUIlIHO20 aHecmemuKka
¥y dimeii npu XipypeiuHomy NKY8aHHI NYXAuH i 1i0eo 6NAU6 Ha ONEPayiliny mpasmy ma peakuiro Oumsa40e0 opeaniamy Ha
cmpec. Mema docaidncenns. Mema nauiozo docrioncents noaseae 6 momy, wob 6UGHUMU, HACKINbKU CeGO(DAIOPAH
00Medcye aKkmueayito HeilposeeemamueHUx, 3andibHUX ma IMYHHUX PeaKyill Oums4020 opeaniamy npu Xipypeii oHKo-
A02iunux 3axeoprosans. Mamepiaiu ma memoou. byno oocmexcerno 27 dimeii (nepuia epyna) sikom 6id 1 0o 17 pokie
(6,04 £ 5,84 poxy), ski Haditiwau 01s XipypeiuHo2o AiKY8aHHSI OHKOAOKIMHUX 3aX80pioeary. [lis nopieHAHHSA 00CAiONCy-
8aHUX NOKA3HUKIE dodamKoeo Oyn10 obcmednceno 23 dumunu (dpyea epyna) gikom 6id 2 do 17 pokie (10,68 + 4,21 poky),
AKUM NAAHYBAN0CS ONePaAmuUGHe AIKY8aHHs 3 Npueody mpasmamonoeiunoi namonoeii. Pesyasmamu. Ouyinka adexéam-
Hocmi anecmesii cesogaroparom nid uac onepayii 8 OHKOA0IYHUX Ma MPABMAMOA0IYHUX X80PUX NOKA3AAA, W0 Oinb-
wicmo napamempie eemMoOUHAMIKU Maau nOJIOHI 3MIHU HA 8CIX emanax, wo XapaKmepHi 045 ce6opaOpano8oi anecmesii.
Hamu sugueni 3minu C-peakmueroeo 6inka ma yupkyao4ux yumokinie 0o ma nicas anecme3ii ceaogaropanom y dimeii
3 OHK0102IMHOI0 ma mpasmamonoeiunolo namonoeicio. Pisenv C-peakmueroeo binka 30invuuecs 4 pasu, ase cno1amky
11020 pigerdv Oye y 2—2,5 pasza binvuie 6 OHKOA0IMHUX X60puXx. AHanroeiuna dunamixa 6yaa npooemMoHCmposana i ujodo
npozananvux yumokinie (IJI-6 ma TNF). Hanpukinyi onepamuernoeo empyuanus 8i03Ha4anocs 3HauHe 3p0CMAHHs
Kopmu3ony, npome 6 dimeil Opyeoi epynu pieeHd yboeo 20PMOHY 3p0cmas Oinvuie NOPIGHIHO 3 OHKOAOIYHUMU X8OPUMU.
Yei cnekmpanwni nokasuuku eapiabensHocmi cepuyeeoeo pummy, SKi c8iouuAU nPo HANPYICEHHS 8e2emamueHoi Hepeoeoi
cucmemu, Manu @ipoeiony piznuyo mixc epynamu. Bucnoeru. Ilpu ineansyiiiniii anecmesii cegogharoparom npogines pe-
akuyii Ha cmpec y dimeil 3 OHK0A0IYHOI NAMOA0ZIEI0 BIOPI3HAEMbCA 810 MAK020 Y NAUIEHMIE 3 MPABMAMU.

KimouoBi cioBa: odimu; onxonoeiuna ma mpasmamonoeiuna namonoeia; anecmesis; cesogaropan

Bctyn

Xipyprisl € OCHOBHUMM METOIOM JIiKyBaHHSI COJIiIHUX
OyXJWH y BCbOMY CBITi SIK y JiTeil, Tak i y mopociux [1].
KitouoBuM (hbakTOpOM pO3BUTKY CydyacHOI aHecTe3ii Ta Xi-
pyprii € 6e3neyHuii pe3yabTaT. AHECTETUK, CKJIaIHI Xipyp-

TiYHi IpoLIeIypy Ta BUXiAHUI CTaH MaIli€eHTIB 301JIbIIYIOTh
nepionepauiiHuil pusuk [2].

3a ocTaHHI KiJlbKa OECATUIIITh BiIOYyBCS BEIMYE3HUIA
CTpUOOK y MeniaTpUYHiiA aHecTe3i0J0Tii 3aBAsIKU 30i1b-
IIEHHIO 3HAaHb Ta PO3YMiHHS ITaTodi3ionorii if orTrMi3alii
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MPOLIECiB, 1110 BiAOYBAIOTHCS B AUTSIYOMY OpraHi3Mi Imix yac
HapKo3y, BUKOPUCTAHHIO HOBUX AHECTETUKiB, BIOCKOHA-
JIEHHIO IHTpaolepaliifHOro MOHITOPUHTY Ta YHpPaBIiHHS
nepionepauiiiHuMu nogisiMu [3]. HaidGinbin BaxauBUM
€ Te, 110 MU CTajJy PO3YMIiTH HMU3KY (Di3ioJIOriYHUX 3MiH
(cTpec-BifmnoBiab), 110 BiOYBAIOTHCS Yepe3 aHecTe3ilo Ta
oriepatiio.

CeBo(uiopaH € aHECTETUKOM, 110 ITMPOKO BUKOPUC-
TOBYETBCS IIpH Lux orepanisx. CeBodmopaH — iHramsI-
LiAHWI aHeCTeTUK, SIKUI He MOAPA3HIOE BepXHi IMXaIbHi
LJISIXU, HE TIOPYLIYE OMXaHHS, MPU3BOAUTH A0 HIBUIKOI
BTpaTU CBiOMOCTI, 1110 JTO3BOJISIE IIMPOKO BUKOPUCTOBY-
BaTu MOro IS iHrajasuiiHoi inaykiii [4, 5]. OnHak omIHUM
i3 OCHOBHMX HENOJIiKiB MpHY iHTJISLIAHIN IHIYKIIi € cTpe-
COBa peaxllis Ha iHTyOallito Tpaxei.

Cama iHTyOallist Tpaxei € cTpecoBUM (akTOpoM, IO
MOXe€ BUKJIMKATH JesKi peakilii y KpoBOOOiry, eHIOKpUH-
Hill, HEpBOBIill Ta iHIIMX cucTeMax. Jlo TOro X JOBeIeHO,
1110 TIPSIMOIO Ta IIBUAKOIO BilMOBIMIIO HA CTPEC € TEMOIM -
HamiuHi 3MiHM [6]. CTpec BUKIIMKAE i TIOKATbHY BilITOBIIb,
BKJIIOYHO 3 TPOAYKIIi€I0 HUTOKIiHIB. LluTokinu, mo mpo-
NYKYIOTbCS JIOKAJIbHO, MOXYTb BIUITUBATU Ha LIEHTPAJIbHY
HepBOBY cucteMy |7]. BupaxkeHicTh peakilii 3aIeXKUThb Bif
CWJIM, TPUBAJIOCTI MOAPA3HUKA, a TAKOXK CTaHy caMoro mna-
uieHrTa [8].

3HUKEHHSI CTPECOBOI peakllii Ha orepallilo Ta TpaBMy
Ma€ BeJIMKE 3HAUYEHHS JIJIs1 aHECTe310J10Ta, OCKIJTbKU MOXe
HaJaT MOXJIMBICTb MPOBEICHHS CKJIAIHUX Orepalliii y
MaLi€HTIB i3 BUCOKUM PU3UKOM. Y CyYaCHUX AOCJiIKEH-
HSIX 11 OOMEXEeHHsI aKTUBallil HeMpOeHIOKPUHHUX, 3a-
NMaJbHUX Ta IMyHHUX peakliliil i yac XipypriyHOTo BTPY-
YaHHS ITOCTiAHO BeIyThCs IMOITYKHA HOBUX BUIIB aHECTe3il,
MOPIBHIOIOTHCS Pi3HIi iHTAJSLIMHI Ta HeiHraJsILiiiHI TIpe-
napatu i HapKo3y 3 METOI0 3HalTu ifeaibHUil «0Oe3-
crpecoBuit» aHecteTuk [9]. Tak, BUBYalOUM piBHI KaTexo-
JIaMiHiB IIia 4yac i Bimpasy micias onepatii, E. Marana [10]
i3 cmiBaBTOpaMu MoKa3aju, 110 iX MiABUIIEHHS CIOCTepi-
rajiocst Bo6ox rpynax. OnHak piBHi anpeHaiHy i Hopaape-
HaJliHy OyJIM 3HaYHO BUILIMMU B TpYIIi AechropaHy nopis-
HSIHO 3 Tpyrioto ceBodJtopany. Lli aHecteTuku iHTiOyIOTH
i OioJiorilo pakoBMX KIITWH, 30KpeMa Iipodjidepario Ta
Mirpauiio KIiTUH He#porimiomu 3a moriomororo MPHK,
Xoua ix mist moxe BigpizHaTtucs [11]. Tum He MeHIe ne-
SIKi TOCJIIKEHHS TTOKa3aJiu, 1110 iHTaJISIiHI aHeCTeTUKIU
He BIUIMBAIOTh Ha BIDKMBAHHS XBOpHUX Ha pak [12, 13].
OTxe, KJIIOUOBE MUTAHHS TPO T€, UM BIUIMBAIOTH iHTaJIsI-
LiliHI aHECTETUKM Ha IPOrpecyBaHHS paKy, 3aJUIIAEThCSI
He3po3ymiuM. Ciig TakoXX MaTW Ha yBa3i i BIUIMB iHra-
JSILIAHUX aHECTEeTUKIiB Ha IMYHHY BiIIIOBiAb ITyXJIUHM,
0i0JI0Ti10 PaKOBUX KJIITMH Ta MPOTHO3 OHKOJIOTiYHUX XBO-
pux. CeBodJitopaH MPUrHiYye iMyHHY BilIIOBillb, PETYJIIOE
€KCIPECil0 LUTOKIHIB 1 3HUXYE LUTOTOKCUYHICTh NK-
KJIITUH, @ TaKOX MOXE BIUIMBATU Ha KJIITMHHY OioJiorito
PIZHMX TUTIIB IMyXJIUH [ 14].

Takum 4yuHOM, y JiTepaTypi € JOCUTH Oarato pooir,
MPUCBSTYCHUX BUOOPY IHTAISILIIAHUX aHEeCTeTUKIB Il Jac
orepallii 3 IpUBOAY paKy, OMHAK € ITOOANHOKI JOCIiIKEeH-
HS, IO MOKa3yloTh €(PeKTUBHICTb CeBOMIIOpaHy Yy MiTeit
MpU XipyprivyHOMY JIiIKyBaHHI ITyXJIMH i 10r0 BILUIMB Ha OIle-
paliifHy TpaBMY Ta peaklililo JUTIIOro OpraHizaMy Ha CTpec.

MeTta aocaimkeHHs. MeTa HAIIOro JOCIiIKEHHS 10-
JISITa€ B TOMY, 11100 BUBYUTH, HACKIJIbBKU ceBODIIIOpaH 00-
MEXY€E aKTHBAllil0 HEpoBereTaTUBHUX, 3allajJbHUX Ta
IMYHHUX peaklliii IUTSIYIOro opraHizmy IMpU Xipyprii OHKO-
JIOTIYHUX 3aXBOPIOBAHb.

MarTtepiaAn Ta meToamn

Hamu 6yno obcrexxeHo 27 miteit (repia rpymna) BikoMm
Bix 1 mo 17 poxkiB (6,04 £ 5,84 poky), sIKi HaIiAILLIN IJIST Xi-
PYPTIYHOTO JIIKyBaHHS OHKOJIOTIYHMX 3aXBOpioBaHb 10 KIT
«JIHimporeTpoBchbKa 00JIaCHA OUTSYa KIiHIYHA JIiKapHS»
JOP» (reHepanbHuii AUPEKTOP — A.M.H., Ho1ieHT OJyeKciit
Bnacos) y nepion 2019—2021 pokis. Cepen aiteit nepiuoi
rpynu, siki Oy mig HarisiaoM, 13 xmom4ukiB Ta 14 niBya-
TOK. Po3moin faiteil 3 OHKOJIOTIYHOIO MAaTOJIOTIE0 3a7IEXKHO
BiJl OMepaTUBHOIO BTPYYaHHSI: JIAITApOTOMIs Ta BUIAJIEHHS
yTBopeHHs (n = 19), janmaporoMisi Ta GioIcist yTBOpEHHSI
(n = 3), TopakoTOMisl Ta BUAAJEHHsI YTBOpeHHs (n = 3),
iHwi (n = 2).

Jnsg TOpiBHSIHHSL IOCTIIKYBaHUX TTOKA3HUKIB J10-
IIATKOBO OyJI0 0OCTexXeHO IpyIy i3 23 miteil momiOHOTo
Biky — Bin 2 1o 17 pokis (10,68 *+ 4,21 poxy). Im mnany-
BaJI0CsI OIlepaTUBHE JIIKyBaHHS TPaBMAaTOJIOTiYHOI aTOJIO0-
rii, a came: BUAAJIEHHSI METaJOKOHCTpyKiii (n = 11), To-
pakoriacTuka (n = 6), Binkpura penosutis (n = 4), iHie
(n = 2). 3 Hux 6yno 14 xJonuuKiB Ta 9 niBYaToK. Yci Aitn
BBaXXaJIMCSl YMOBHO 3[JOPOBUMMU.

[Ticyss HagxOomKeHHs AiTell 10 omepalliifHOl KaTeTepu-
3alio nepudepuyHoi BeHU Ta MpeMearKallilo He TTPOBO-
. Bimpasy K mounHaam iHayKIIio, siKa y BCiX BUITagKax
3hificHIOBanacs: ceBoGIIOPaHOM MAacKOBMM CIIOCOOOM 3a
HMUPKYJSALIAHAM KOHTYPOM 3 BHMCOKUM Ta30TOKOM (KU-
ceHb, 8 j1/xB). IHayK1Iis Oyna iHiliioBaHA IIBUIKMM HACU-
YEHHSIM JIETeHiB ra30HApKOTUYHOTO CYMIIIIIITIO, 110 MiCTHIa
6—8 % ceBodOpaHy, 3 HACTYITHUM IIEPEXOA0M Ha HU3bKUIA
ra3oToK (CyMilll KUCHIO 3 ToBiTpsiM 1 : 2, 1 J1/XB) y mepion
MATPUMKU aHecTe3ii. AHEeCTEeTHK MOoJaBaJIk 3a JOIIOMOIOI0
HapKo3Horo anapata Leonbasic (Heinen+Lowenstein, Hi-
MeY4yrHa), 3 BUKOPUCTAHHSM BMIAapHMKA [UISI ceBOMIIIO-
paHy SevoraneAbbott. 3acTocoByBau IperapaT Sevorane
(Abbott, CLLA, dnakonu mo 250 mut). [pu BUHUKHEHHI
rinepkaritii, mig yac iHAyKIii Ha TJIi CTIOHTAHHOTO TUXaH-
HSI, TIPOBOIMIIN JOTIOMiXKHY BEHTWJISLLIIO JIETEHIB i3 3aCTO-
CYBaHHSM MillIKa Ta MacKu JI0 TOCSITHEHHSI HOPMOKAITHil.
LI TyyHy BEeHTWISILIIIO JISTEHIB I Yac omepallii IpoOBOIMIN
B pexumi HopmopeHTHnALii (EtCO, = 36—38 MM pr.cT.)
KHCHEBO-TOBITPsAHOIO cymitno 3 FiO, = 0,4 Hapko3HO-
nuxanabHUM anapatoM Leonbasic (Heinen+Lowenstein, Hi-
MEU4ylrHa) 110 HaIiB3aKPUTOMY KOHTYPY.

JIJ1s1 OLIIHKM CTaHy MiTei, CTyIeHs BUPaXKeHOCTi y HUX
3aMaJibHUX 3MiH, OCOOJMBO OOYMOBJIEHUX MYXJIMHHUM
MPOLIECOM, a TAKOX 1X KOMITIEHCATOPHO-alanTalliiHuX pe-
aKlliii Ha orepaliiiH1il cTpec MU BUKOPHUCTOBYBAJIM HU3KY
KJIiHIKO-7Ta00paTOpHUX, OIOXIMIYHUX Ta (PYHKITIOHATBHUX
METO/1iB 00CTEXEHHSI. YCi TTOKa3HUKU KPOBi (reMorJio0iH,
KiJIbKiCTh €PUTPOLIUTIB, JIGMKOLIUTIB Ta iX (hopmysia po3ro-
Miy) OJOCimKyBaaucs Ha aHamizatopi AE-600 (Slmowis).

[Toka3HUKKM TeMOAMHAMIKM KOHTPOJIOBAJIUCH 3a JIO-
nomoroio MoHiTopa «KOTAC-300» (Ykpaina). BuBuanucs
yactoTa cepueBux ckopoueHb (HCC), apTepiaaIbHU THCK
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(AT) cucromiunuii (AT cuct.), miactoniunuii (AT miact.),
cepenHiii (AT cep.), myabcoBuii Tuck (I1T). Hanmani mpo-
BOJMBCSI po3paxyHoK yaapHoro o6’emy (YO) 3a moaudi-
koBaHoto dopmynoto mst aiteit STARR 3 pospaxyHkom
XBUJIMHHOTO 00’eMy KpoBoobiry (XOK), 3aragbHoro re-
pudepuyHoro cynuHHoro omnopy (3I1CO), a TakoxX piBHS
BuripodoByBaHoro crpecy (PBC) 3a popmyiioro, 3anporio-
HoBaHoto Llleiix-3ane. AKTUBHICTb BereTaTUBHOI HEPBOBOT
CHCTEMU BUMIPIOBAJIA 3a JOTIOMOTOIO OIIiIHKY ITOKa3HUKIB
BapiaOeIbHOCTI CEpLIEBOrO PUTMY. 3aIMCH eJIEKTPOKaPIio-
IrpaMMi BUKOPUCTOBYBAJIWCS UISI PO3paxyHKy TapaMeTpiB
BapiaOeIbHOCTI CEpLIeBOro0 pUTMY B TOAMHHIN Ta 4acTOT-
Hili obnactsx. XoarepiBebKi BxinHi nani EKI 3anucyBanu
MPOTSTOM 5 XBUJIMH 32 JOMOMOTOI0 TPUKAHAJIBHOTO XOJI-
TEePiBCHKOTO MPUCTPOIO «MOHITOP eJIeKTPpOKapAiOCUTHATIB
no6osuit SDM3». Yci 3anucu Oynu mpoaHaslizoBaHi 3 BU-
KopucTaHHSIM Iporpamu Arnica (Bepcist 8.4.012, Ykpaina).
3 MeTol0 BM3HAYEHHsI piBHS amanTalii ado me3amamnTairii

OIlepOBaHOI AUTUHU, KPiM BHU3HAUYEHHS Yy Hel MOXJIMBUX
BEreTaTUBHUX peaklliii, OyyJ0 OLliHEHO i piBeHb KOPTU30IY
y IUIa3Mi.

[Toka3HWKuU, MOB’sI3aHi i3 3aMaJbHUMU PEaKLisIMU,
SIKi € KJTIOYOBMMU (paKTOpaMU B OLIiHIII BUXiIHOTO CTaHY
IUTWHU B OTepaliiHuil 1mepioa, MOXYTh HagaTHU ILiHHY
iHopMalio IS Kpalioro po3yMiHHSI KOMIIEHCATOP-
HO-aanTaliifHuX MOXJIMBOCTEI JUTUHMU ITiJ1 Yyac Xipyp-
rivyHoro BTpy4YaHHs Ta aHecTe3ii. PiBHi C-peakKTuBHOTO
6inka (CPB) Ta intepuneiikiny-6 (1JI-6), ¢pakTopa HEKpo-
3y nyxauau (TNF) BusHauanucs craHmapTHUMU Habo-
pamu.

CTaTUCTUYHMI aHali3 MPOBOAMBCS 3a TOIMOMOIOI0
craHgapTHol mporpamu Statistica 6.1 (StatSoftInc., cepiii-
Huit Homep AGAR909E415822FA). TTopiBHSIHHSI MOKa3-
HUKIB ITPOBOIMIIOCS Ha TTOYATKY JIIKyBaHHSI 3a JIOTIOMOTOI0
kputepito ManHa — YiTHi. BigMiHHOCTI BBaXaloThCs Bi-
porinHo 3Hauymmmu rpu p < 0,05.

Tabnuys 1. IHTpaonepauiiHNi MOHITOPUHI MNOKa3HUKIB reMoaANHaMIiKy1 B OHKOJIOMYHUX XBOPUX

Do MouaTokK . KiHeub
TpaBMaTU4YHUHA Yepes 24 roguHu
MokasHuK onepaTUuBHOro onepaTtuBHOro T onepaTUuBHOro e G
BTPy4aHHS BTPy4aHHSA BTPYy4aHHS
97,5 103,0 112,0
107,5 103,0 ! ’ ’
YCC (yn/xB) 7 ’ (IKP 79,25—- (IKP 84,25— (IKP 86,25-
(IKP92,5-131,5) | (IKP79,5-117,8) 113.75) 123.5) 127.0)
p-value 5,153e-06* 0,04135%* 2,105e-05* 0,01381*
107,5 101.0 103,0 110,0 109,5
AT CH1CT. (MM PT.CT.) (IKP 99,25 (IKP 90 0;118 5) (IKP 91,25 (IKP 100,2—- (IKP 101,0-
125,25) ’ ’ 111,75) 123,0) 126,2)
p-value 6,384e-06* 0,9605 4,867e-06* 0,104
. 70,0 64,0 71,5
AT piacT. ! ! 66,0 71,0 !
(IKP 61,25— (IKP 59,25— (IKP 66,25—
(MM pT.CT.) 81.75) 77.75) (IKP 58,5-74,5) (IKP 64,5-80,5) 83.75)
p-value 0,0004314* 0,9549 4,744e-05% 0,07552
AT (MM pr.cT) 38,0 35,5 37,0 37,5 37,0
PT.CT. (IKP 36,0-42,75) | (IKP 32,25-40,0) | (IKP29,5-40,0) (IKP 34,0-39,0) | (IKP 34,25-40,0)
p-value 0,0152* 0,2366 0,1025 0,2226
83,0 750 79,67 83,33 83,67
AT cep. (MM pT.CT.) (IKP 72,92 (IKP 69 7'5_91 5) (IKP 70,58- (IKP 76,08- (IKP77,75-
96,67) ’ ’ 85,67) 94,00) 97,17)
p-value 4,346e-05* 0,977 6,987e-06* 0,03664*
75,1 77,65 75,7 74,6 72,15
YO (mn) (IKP 65,05— (IKP 67,55— (IKP 67,45— (IKP 66,50— (IKP 63,50
79,58) 81,80) 82,12) 78,15) 76,50)
p-value 0,01447* 0,891 0,007003* 0,04321%*
8,720 7,979 7,372 7,834 8,330
XOK (n/xB) (IKP 5,869— (IKP 4,766— (IKP 5,025 (IKP 5,168— (IKP 5,090-
10,001) 9,672) 9,137) 9,452) 9,686)
p-value 8,309e-05%* 0,1576 0,04967* 0,3174
942,0 980,4 1081,0 1036,8 1055,5
3MCO (anH-c-cm™2) (IKP771,9- (IKP 811,0- (IKP 793,7- (IKP 803,8— (IKP 849,2—-
1988,2) 2066,7) 1842,9) 1956,1) 2016,2)
p-value 0,6736 0,7813 0,9135 0,3539

Mpumitkn: * — BiporigHo 3HaYyLli BigMIHHOCTI Mk eTanamu crnocrepexxeHHs (p < 0,05); Tyt i B Tabn. 2—-4:
IKP — iHTepkBapTuibHWi po3max.
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Pe3yAbTaTM TO OOrOBOPEHHS

3 0OoKy aHecTe3iojlora OUTUHA BUMAra€ peTeIbHOI
OLIIHKY CTaHy TeMOJAWHAMIKHU Ta HU3KU JJAOOPATOPHUX T10-
Ka3HUKiB. Ha moyaTkoBoMy eTari, MOpiBHIOIOUM ITOKAa3HU-
KM y TIAlliEHTIB 0OCTEXEHUX IPYIl, MU HE ITO0AYMIA Bipo-
rimHOl pi3HUIII y KiJIBKOCTi TeMOIJIO0iHY Ta KJIITUH KPOBI.
Illo cToCcyeThcs 30iNbIICHHST 3arajbHUX JIEHMKOIIMTIB,
mBuakocTi ocimanHsa eputpouuTtiB (ILIOE) ta CPB y miteit
3 OHKOJIOTIYHOIO ITaTOJIOTIEI0, TO 1Ie, HalliMOBipHilIIe, CBim-
YWJIO TIPO peakliifo OpraHi3My Ha HasBHICTb MyXJIUMHHOTO
MpoLIecy.

Mu Takox He O4iKyBaJu XKOAHUX CEPUO3HUX 3MiH Y
BUXIIHMX MOKa3HUKAX apTepiaJbHOro TUCKY. Xo4a y Hi-
Teli i3 paKOM I'pyAHOI IMMOPOXKHUHU MOXYTb CIIOCTepira-
TUCS CEpLEBO-CYIUHHI MOPYILIEHHS, SKi BILIMBATUMYTh
Ha piBeHb apTepiaibHOro THcky. OliHKa aaeKBaTHOCTI
aHecTtesii ceBodJIIOpaHOM T Yac orepalii B OHKOJIO-
TMiYHUX i TpaBMAaTOJIOTIYHMX XBOPMUX TI'PYHTyBajlacsi Ha

MOKa3HMWKaxX reMOAMHaMiKM, sIKi HaBeaeHi B TabJ. 1 Ta 2.
I1pu aHani3i 6inbIIOCTI TapaMeTpiB BUSIBAESHO MOAIOHY iX
NMHAMIiKy Ha BCiX eTamnax, xapakTepHUX ISl ceBoduopa-
HOBOi aHecTe3ii. 3okpema, aHaji3 3MiH 4acTOTU ceplie-
BUX CKOPOYEHb IM0Ka3aB, 110 Y XBOPUX HAa OHKOJIOTIYHY
nartoJiorito Bin3Havanocs miasuineHass YCC Ha 16—18 %
MPOTSTOM YChOTO TIepiofy aHecTe3ii, HMOBIpHO 00YMOB-
JIEHEe CTPECOBOIO J1abiIbHICTIO OpTaHi3My. Y Apyriii 1ocii-
IKyBaHIl I'PYIIi Bil eTamy iHAYKIi 70 HaiiOIbII TpaBMa-
TUYHOTO MOMEHTY BiJI3HA4aj0Ch MOCTYMOBE 3HUXEHHS
YCC i3 moBepHEHHSIM [0 IOYAaTKOBUX IMOKA3HUKIB Ha
eTari nmpoOyIKeHHs, Ha BiAMiHY BiI HepIloi Tpynu, ae
cepenHi nmokazHuku YCC 3anuianucsl BUIIMMU 32 BU-
XiTHi 3HaYEHHS.

AHaji3 OMHaMiKd CepemHbOro apTepialibHOIO THC-
Ky ToOKazaB, III0 Yy BCiX JOCIiKyBaHUX rpylax Ha eTrari
iHaykuii BindyBanocs 3HuKeHHs AT cep. HaiimeHuue wi
3MiHM BUpaXeHi MpU TPaBMATOJOTIYHMX OMepallisix, 110

Tabnuys 2. IHTpaonepauiiHNi MOHITOPUHI MOKa3HUKIB reMoAnHaMiKy y TPDaBMaToOJIOMNYHUX XBOPUX

o MouaTok » KiHeub
TpaBmaTU4HUIA Yepes 24 roavHu
MoKka3HuK onepaTuBHOro onepaTUuBHOro .. | onepaTtMBHOro h
MOMEHT onepauii nicnsa onepauii
BTPY4YaHHS BTPy4YaHHA BTPYy4YaHHA
YCC (ya/xB) (IKP8795’525— 82,5 79,0 (IKP874?;525— (IKP879F;550—
97.75) (IKP 71,0-91,5) (IKP 69,0-86,5) 94,25) 98,75)
p-value 2,009e-05* 0,000243* 1,967e-05* 0,0001073*
117,5 114,0 109,0 112,0 120,0
AT CUCT. (MM PT.CT.) (IKP 109,2— (IKP 103,5- (IKP 100,0- (IKP 106,2— (IKP 110,8-
128,5) 122,5) 119,8) 125,5) 127,5)
p-value 1,979e-05* 8,107e-05* 2,705e-05* 7,374e-05%*
AT piacT. 78,5 72,5 71,5 (IKP7(52%075— 80,5
(MM pT.CT.) (IKP 68,0-88,75) | (IKP65,0-81,0) | (IKP62,0-79,75) 85 7'5) (IKP 71,5-86,5)
p-value 1,958e-05* 0,0003229* 9,692e-05* 0,0001535*
[T (MM pT.cT) 40,0 39,5 39,0 39,5 39,0
pT-CT. (IKP 38,25-41,0) | (IKP 38,0-41,0) (IKP 38,0-40,0) | (IKP 38,0-41,75) | (IKP 34,25-40,0)
p-value 0,1107 0,1252 0,5235 0,5235
91,5 86,3 84,0 85,0 93,5
AT cep. (MM pT.CT.) (IKP 81,75- (IKP 77,83— (IKP 74,67 - (IKP 80,75- (IKP 85,05—
102,00) 94,83) 92,92) 98,67) 100,17)
p-value 2,111e-05* 0,0001759* 6,755e-05* 0,0001468*
64,85 69,40 69,25 68,15 64,80
YO (mn) (IKP 59,08- (IKP 63,50 (IKP 64,30—- (IKP61,17— (IKP 60,20-
74,15) 74,45) 76,47) 74,05) 71,03)
p-value 2,146e-05* 0,0005508%* 0,000412* 0,0002565*
5,855 5,718 5,534 5,782 5,837
XOK (n/xB) (IKP 4,336- (IKP 4,269- (IKP 4,487 - (IKP 4,595- (IKP 4,377-
7,076) 6,657) 6,313) 6,578) 6,695)
p-value 0,01742* 0,05583 0009144* 0,2477
31CO (anH-c-cm-) 1584,0 1545,0 1609,0 1520,0 1623,0
A (IKP 1200-2316) | (IKP 1202-2303) | (IKP 1240-2097) | (IKP 1276-2127) | (IKP 1311-2371)
p-value 0,02772* 0,8788 0,8852 0,003523*

Mpumitka: * — BiporigHo 3Ha4yLi BigMiHHOCTI Mi>x eTanamu cnoctepexxeHHs (p < 0,05).
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MOB’S13aHO 3 OLIbII M’SIKOIO JAi€l0 HA TeMOAMHAMIKY CEBO-
dropaHy mpu MOKPOKOBOMY HOT0 3aCTOCYBaHHi.

AHaJIoTiYHUMI XapaKTep 3MiH CIIOCTepiraBcsl y ITOKa3-
Hukax YO, XOK, 3I1CO. PizHuus 1Mx MOKa3HUKIB Ha
BCiX eTamnax 0OCTeXEeHHS JiTeil, oueBUAHO, Oyia 3yMOBJIE-
Ha 0COOJIMBOCTSIMU JUTSYOTO OPTaHi3My, SIKUl CTpakIae
Bill. OHKOJIOTIYHMX 3aXBOpIOBaHb. MU He crocTepirajiun
CYTTEBOI Jii ceBodIIOpaHy Ha LIEHTPaJbHY T'eMOJMHAMIKY.
Hasasni 3miHu Oyu 3yMOBJICHI IPOBEACHHSIM iHTpaomepa-
iitHoI iHQY3ii.

ToBopsiun mpo omepaTuBHE JIiKyBaHHsI, HE MOXHa He
3yINMHUTUCS Ha AMHAMIlli MOKa3HUKIiB IeMOIVIOOiHY Ta
epuTpoLuTiB. IX 3HIKEHHs crocTepiranocs y Beix rpymax,
OIHAaK B OHKOJIOTIYHHMX MALIiEHTIB 3HUXKEHHSI TeMOTJI00iHY
crioctepiraiocs y 100 % BumnanakiB. BogHouac mpu TpaBMa-
TOJIOTIYHUX OMepallisix Ha IPYroMy eTarli BOHO cIiocTepira-
Jocs Tinbku y 77 % xBopux. AHaorivHa AuHaMika OyJsia i B
IMOKAa3HUKIB KiJTbKOCTi €pUTPOLIUTIB (Tad1. 3).

Hamu BuBYeHi 3MiHU PiBHIB HUPKY/IIOIOUYNX [IUTOKIHIB
IO Ta MICJIsT aHecTe3ii ceBO(IIOpaHOM Y IiTei 3 OHKOJIOTIU-

Tabnuuys 3. AuHamika nabopaTopHUX MNOKa3HUKIB KPOBI

[lo onepaTMBHOro BTpy4aHHs Yepes 24 roguHu nicnsa onepaduii
Jla6opatop- iTei iTeit
HMii nokasuuk | Thyna Ai_'reﬁ 3 ":’;';::::_" B_iporiAHic'rb Mpyna Ai_'rev'l 3 rgil:)aas::-" B_iporiAHich
KpoBi OHKONOFIYHOW |~ o0 MiX rpynamu | oHKkonoridHowo | oL MiX rpynamu
nartosoricto . (p) naronoriero . (p)
narosorieio nartoJorieto
129,5 134,0 121,0 130,0
Hb (r/n) (IKP 119,2—- (IKP 123,2— 0,3060 (IKP 109,2—- (IKP 122,2— 0,01565*
139,2) 139,0) 129,5) 135,5)
EDUTOOLMTH 4,15 4,20 3,90 3,90
(xploﬂ/ﬁ) (IKP 3,80—- (IKP 3,80- 0,4139 (IKP 3,62—- (IKP 3,50—- 0,6142
4.67) 4,70) 4,27) 4,27)
MeikoLnTH 12,5 6,8 10,35 7,95
(Xlog/;") (IKP 9,02—- (IKP5,72- 0,003917* (IKP 9,02—- (IKP 6,05- 0,01736*
15,27) 9,42) 14,65) 11,20)
30,0 39,0 27,50 36,50
Nimdountn (%) (IKP 21,25— (IKP 29,75— 0,009128* (IKP 20,00- (IKP 30,00- 0,002421*
37,75) 45,75) 37,25) 42,75)
ManuykosgepHi 9,5 7,0 8,0 8,0
e oq)m‘L 5’,/) (KP525- | 0ot g0 | 007037* (IKP9,02— (IKP 6,00~ 0,335
P ° 12,75) o 14,65) 10,00)
TooMGoLMTH 2715 223,5 212,0 220,5
(>F<):I_O9/n;l (IKP 212,0- (IKP 190,8- 0,0429* (IKP 194,0- (IKP 180,5- 0,2846
319,2) 290,2) 272,5) 254,0)
14,0 7,0 14,0 8,0
LLIOE (mm/ropn) (IKP 9,25- (IKP 4,25- 4,134e-06* (IKP 10,00- (IKP 6,00- 3,871e-06*
17,75) 8,00) 19,75), 9,75)
5 4,15 4,15 3,95 4,85
TIOKO3a
(MMOB/1) (IKP 3,72- (IKP 3,65- 0,7084 (IKP 3,52—- (IKP 4,52— 0,01165%*
5,22) 4,77) 4,65) 5,17)
lMpumitka: * — BiporigHo 3Ha4vyLi BigMiHHOCTI Mmixx rpynamu (p < 0,05).
100~ g- =
L ]
@
75 - L
Disease h * Disease
% 50~ ‘ oncology 3 L ‘ Oncology
Bl Traumatology e 2 Bl Traumatology
&
25 2- L
(]
o S:algm S!aﬂe;‘ Sla.ge1 Stalge:f
Stage Stage

PucyHok 1. BapiabenbHicTb C-peakTuBHOro 6inka
B 060x rpynax

PucyHok 2. BapiabenbHictb IJ1-6
B 060X rpynax
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HOIO 11 TPaBMaTOJIOTiYHOIO MATOJIOTIEI0 A0 Ta IiC/s Iepe-
HeceHOoro XipypriuHoro crpecy. OCKiJIbKM 3a3BMuaii BBaXa-
€TbCS, 10 AHECTETUKU MOCIA0IIOI0Th 3aMajibHy peaKllito,
MU MoKa3ajy JMHAMIiKy Ipo3anajbHUX IATOKIHIB ITiCIs ce-
BoIIOPaHOBOI aHeCTe3il y JiTeil, sIKi CTpaKaaloTh Ha pak.

OnuH i3 TOKa3HUKIB 3aMaibHOT peakilil BXe CIoYaTKy
OyBy 2—2,5 pa3a OUIbIIIMM B OHKOJIOTIYHMX XBOPUX ITOPIiB-
HSIHO 3 Jpyroto rpyrnoto. | micast ceBodopaHOBOI aHec-
Te3ii piBeHb C-peakTMBHOTO Oilika 30iIBIIMBCS B 4 pasu
(puc. 1).

AHajoriuHa auHaMmika Oyja IIpOIeMOHCTpOBaHA i
111010 TIpO3alaibHUX LIIMTOKIHIB. YKe croyaTKy Oy 3Ha-
yHi BigmiHHocTi 9Kk 1JI-6, Tak i TNF, mpote micis ceBo-
¢aropaHOBOI aHeCTe3ii BOHU 30i/IbIIyBaIuCs Y ABOX Ipynax
(puc. 2, 3).

IHTeHCUMBHUI cTpec HaAMiIpHO aKTUBYE iIMyHHY CHUCTeE-
My, 110 TIPU3BOAUTH 10 3anayieHHs. [linTBepaKeHHsIM Ha-

SIBHOCTi CTPECOBOI peaxilii B OpraHiaMi aiTei Imicist Xipyp-
riYHOTO BTPY4YaHHS € piBeHb KOPTU30JY B KpoBi (puc. 4), a
TAaKOX 3MiHM BapiabeIbHOCTI CeplIeBOTO pUTMY (TabJ1. 4).
OLiHIOIUM peakllito KOPTHU30Jly Ha XipypriuyHuii cTpec,
MM BUSIBUJIM 3HAUHE MOTro 3pOCTaHHSI HAMPUKIHII orepa-
TUBHOTO BTPYYaHHs, MPOTE B JiTeH ApYroi rpynu piBeHb
IIHOTO TOPMOHY 3pOCTaB OiJIbIIIE, Hi3K B OHKOJIOTIYHIX XBO-
pux. BBaxaru, 1110 [iT 3 MyXJIMHAMU € OiJIbII CTPECOCTil-
KMU ab0 IpU TPaBMAaTOJIOTIUHIN omepallii cedoBIOpaH
Ma€ MEHIIUUN aHAITeTUYHUH edeKT, MOKU HEMOXJIIUBO Ye-
pe3 Manuii 00cAr criocTepexeHHs. MoxkHa JIulie cKa3aTu,
1110 PO3KMJI TIOKA3HUKIB Y APYTiil TpyIi OyB IIMPIINM.
O1liHKa piBHS CTpecy i CTymeHsl Hampy>KeHHs peryisi-
TOPHUX CUCTEM i/l Yac OrepaTUBHOIO BTPyYaHHs Ta iHra-
JISUIHOT aHecTe3il MpoBOAMIACS LIJISIXOM aHasi3y Bapia-
6enbHOCTI ceplieBoro putMmy (BPC). 3rinHo 3 orpumMaHuMu
JNAHUMM, TibKu 3arajbHa BPC y miTeit 3 OHKOJIOTIYHOIO

50~
L]
40-
L]
an Disease
w 30~
e oncol
e ‘ ncology
Bl Traumatology
20~ @
-
10- -
R -
] !
Stage1 Stage2
Stage

750~

Disease

‘ Oncology

Bl Traumatology

Cortisol

250 - L

M

' '
Stage1 Stage2

Stage

PucyHok 3. BapiabenbHicte TNF
B 060X rpynax

PucyHok 4. BapiabesibHicTb KOPTU30J1y
B 060X rpynax

Ta6nuys 4. lNoka3Hnkm BapiabesibHOCTi cepLeBoro puTMy B 06CTEXEHNX XBOPUX

[lo onepaTMBHOro BTpy4aHHs Micna onepaTtuBHOro BTpy4aHHa | Yepes 24 roguHu nicnsa onepauii
Mo-
ool I B O I I I B T
niten 3 aiTen 3 A aiten 3 niTen 3 A aiten 3 niTen 3 A
Kapaio- | oukono- | T _| rianicTb : _ | rianicTb i _ | rianicTb
L paBmaTo MinK OHKOJIO- | TpaBmMaTo vk OHKOJIO- | TpaBmaTo vk
IHTEPBA- |  riyyolo NoriyHolo FOVRAMN riyHoo | noriyHowo rovna- riyHolo noriyHoo rovna-
norpamu | naronori- | naronori- | "PY natonori- | naronori- | "PY natonori- | natonori- | "PY
(7] €10 (P) €10 (%) el o) €10 (%) el
1 2 3 4 5 6 7 8 9 10
:L(I6K4P3 1(I9I-(5P9 1(I6I-(2P6 2374 1(I7I-(\L-)P4 2218
TP (mc?) 1382 1681 0,0439* 1418 (IKP 1978- | 0,0018* 1490 (IKP 1970- | 0,0157
2207) 2463) 2007) 2835) 2316) 2723)
912,50 928,5 863,0 1071,5 902,5 964,0
IKP IKP IKP IKP IKP IKP
WEme) | ooa0 | romae | 04959 | om0 | este. |00084% | gi0o | agam | 03357
1132,0) 1175,8) 1044,2) 1228,2) 1129,2) 1123,8)
742,0 715,5 712,5 906,0 729,5 727,5
(IKP (IKP (IKP (IKP (IKP (IKP
2 *
LFMC) | 5600~ | s912- | %017 | saz5- | 7762- |%09%8"| s5660- | 6232- | 03664
950,0) 906,2) 870,8) 1110,0) 921,0) 863,0)
467,5 457,0 508,5 642,0 496,0 473,5
' (IKP (IKP (IKP (IKP (e (IKP
HF (mc?) 371,0- 366,8— 0,3395 434,2- 521,5- 0,0099 396,5- 404,2- 0,3940
647,8) 579,8) 614,0) 696,5) 612,5) 597,8)
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3akinHyeHHs1 Tabn. 4

1 2 3 4 5 6 7 8 9 10
1,25 0,85 %{r(()g 1,30 %”fg 1,15
LF/HF (IKP 0,82 | (IKP0,70- | 0,07272 (IKP 1,10- | 0,0309* (IKP0,90- | 0,3201
1,67) 1,47) 0,80~ 1,70) 0,90~ 1,67)
' ' 1,40) ’ 1,57) ’
57,00 52,00 53,00 80,50 57,50 66,50
SDNN (IKP (IKP (IKP (IKP N (IKP (IKP
(ms) 42 25— 35,25 01319 36,25— 54,00 00111 38,00- 47,50- 0,2882
82,00) 66,75) 75,00) 92,00) 79,75) 81,00)
51,50 40,50 45,00 65,00 41,50 52,00
RMSSD (IKP (IKP (IKP (IKP N (IKP (IKP
(ms) 3400- | 29,00- | 9078 | o575 | ag75- | 00499 | g5 | 4105 | 02039
80,00) 54,25) 73,50) 82,75) 70,00) 63,00)
NN50 4,0 5,0 4,0 4,0 3,0 3,5
(Ff,/) (IKP (IKP 0,1901 (IKP (IKP 0,1642 (IKP (IKP 0,2088
° 3,0-6,0) | 3,2-6,7) 2,0-4,7) | 3,0-57) 2,0-4,7) | 2,2-5,0)

lMpumitka: * — BiporigHo 3Ha4vyLLi BigMiHHOCTIi noka3HukiB mixx rpynamu (p < 0,05).

MATOJIOTIEI0 OyIa BUIIOIO ITOPIBHSIHO 3 2-10 Tpymnolo. Pemra
CMEeKTPaTbHUX MTOKA3HUMKIB, SIKi CBIIYMIIM MPO HATIPYXKEH-
HSI BEreTaTMBHOI HEpBOBOI CUCTEMM, HE MaJIi BipOTiTHUX
BinMiHHOCcTeil. OgHaK Iig 4ac TpaBMaTUYHOTO MOMEHTY
omnepalii Mu criocrepiranu aktuBHi 3MiHu BPC. ITpaktuu-
HO y BCiX CIIEKTPaJIbHUX Jiaa3oHax y OiTell 3 OHKOJIOIiu-
HUMU 3aXBOPIOBAHHSIMU OYJ10 BipoTigHe 3HUXKEHHS MOPiB-
HSIHO 3 JpYroto rpymnoto. fAKuio y aiteid 3 pakom AuHamika
MOCJIIXKYBaHUX YacTOT Ta iX CHiBBiIIHOLIEHHSI HE MaJlu
BipOTiTHUX BiIMiHHOCTEM, TO MPU TPAaBMATOJIOTIYHUX OTle-
pallisiX CroCcTepiraBcst TOCUTh BUPAXKEHU TTiiOM KiJIbKic-
Hux BesnuuH BPC. 3nauna BigminHicTs YHCC Mix rpyna-
MU B iHTpaomepauiitHOMy Mepioi Ja€ 3MOTy IPUITYCTUTH,
1110 PEeaKIIist Ha CTPeC Y OiTeil 3 OHKOJIOTiYHOIO IMaTOJIOTIEI0
OyJ1a HIKYOIO, 1110 MOXe OYTH OCOOJIMBICTIO iIXHBOI CTPECo-
Boi peakiiii. [Ipy TpaBMaTOIOTiYHUX OTEpaLlisIX MOXKINBUMA
3B’S130K MiX CTPECOM Ta peakili€lo BereTaTuBHOI HEPBOBOI
cucTeMu OyB OOYMOBJIEHMII HEAOCTaTHIM aHAJITeTUYHUM
piBHEM.

BucHoBKM

Takum uyMHOM, TIpU IHTANSIIHIN aHecTe3ii ceBo-
daopaHoM ITpodiIb peakilii Ha CTpecC Y IiTei 3 OHKOJIOTiu-
HOIO MAaTOJIOTI€I0 BiPi3HSIETHCS Bill TAKOTO Y MAIliEHTIB i3
TpaBMaMU: IABUIIEHHIM YaCTOTH CEePILEBUX CKOPOYEHD,
3HAYHUM 3HWKeHHsIM AT cep., TOCWJIEHHSIM 3arajeHHs
i3 CUCTEMHUMU IIpO3allaIbHUMM IIUTOKIHOBUMM peaKili-
amu. Kinetnka 3MmiH 1JI-6 y3romKyeThcs 3 MOKA3HUKOM
C-peakTuBHOro 0iJika, OIHAK CTYMHiHb MPUPOCTY IIHOTO
LIMTOKiHY OYB MEHIIMM ITOPiBHSIHO 3 TPaBMaTOJOTIYHUMU
XBOPUMU 4Yepe3 Moro BUCOKMI BMXimZHMI piBeHb. Ha Tii
ceBO(IIOpaHy CTPECOBMI IMiIMOM KiTbKICHUX BEJIVMYUH
BPC cnoctepiraBcs y BCix IiTeid, sIKi 00CTEXYBaJIUCh, 11O
Moe OyTH 0OYMOBJIEHO OCOOJIMBICTIO iHTANISILIHOT aHeC-
te3ii. CyyacHi cxeMM aHecTesii MOJIMIIWIA pe3yJbTaTh
nefiaTpUYHUX OHKOJIOTIYHUX TIALi€EHTIB, MPUTHIUYIOUMN
eKCTpeMaJIbHi cTpecoBi peakilii. MaitlOyTHI TOCIiIKEHHS
HEOOXimHi, 100 3pO3yMiTH, SIK ONTHUMIi3yBaT MOIYJISIIiIO
CTPECOBHUX peaklliii Ta 3HAUTU TOYHI MapKepu IJIsI ONTH-
MaJIbHOI MOIYJISIIIII.

KondJikT inTepeciB. ABTOpHU 3asBISIOTH TIPO BiACYT-
HICTh KOH(MJIIKTY iHTepeciB Ta BiIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IPU MiArOTOBIIi 1aHOI CTaTTi.

Cnuncok Aiteparypu

1. Cancer: Disease Control Priorities, Third Edition (Volume 3). Ed.
by Gelband H., Jha P., Sankaranarayanan R. et al. Washington (DC):
The International Bank for Reconstruction and Development/The World
Bank, 2015. 360 p.

2. Singh M. Stress response and anaesthesia altering the peri and post-
operative management. Indian J. Anaesth. 2003. Vol. 47(6). P. 427-434.

3. Roberts S. Paediatric anaesthesia (2" ed.). Ed. by Roberts S. Ox-
ford: Oxford University Press, 2019. 720 p.

4. George L. Sevoflurane and airway anaesthesia. Anaesth. Intensive
Care. 2012. Vol. 40. P. 559.

5. Aouad M. T., Yazbeck-Karam V.G., Mallat C.E., Esso J.J., Siddik-
Sayyid S.M., Kaddoum R.N. The effect of adjuvant drugs on the quality
of tracheal intubation without muscle relaxants in children: a systematic
review of randomized trials. Paediatr. Anaesth. 2012. Vol. 22. P. 616-626.
doi: 10.1111/j.1460-9592.2012.03845.x.

6. Wang C.-H., Luo J., Li J. et al. Efficacy of inhalational sevoflu-
rane anesthesia induction on inhibiting the stress response to endotracheal
intubation in children with congenital heart disease. European Review for
Medical and Pharmacological Sciences. 2018. Vol. 22. P. 1113-1117. doi:
10.26355/eurrev_201802 _14399.

7. Kalkman H.O. Novel Treatment Targets Based on Insights in the
Etiology of Depression: Role of IL-6 Trans-Signaling and Stress-Induced
Elevation of Glutamate and ATP. Pharmaceuticals. 2019. Vol. 12(3).
P. 113. doi: 10.3390/ph12030113.

8. Yuki K., Matsunami E., Tazawa K., Wang W., DiNardo J.A.,
Koutsogiannaki S. Pediatric Perioperative Stress Responses and Anesthe-
sia. Transl. Perioper. Pain Med. 2017. Vol. 2(1). P. 1-12.

9. Galley H.F., DiMatteo M.A., Webster N.R. Immunomodulation by
anaesthetic, sedative and analgesic agents: does it matter? Intensive Care
Med. 2000. Vol. 26. P. 267-274. doi: 10.1007/5001340051149.

10. Marana E., Russo A., Colicci S. et al. Desflurane versus sevo-
flurane: a comparison on stress response. Minerva anestesiologica. 2013.
Vol. 79(1). P. 7-14.

11. Ishikawa M., Iwasaki M., Zhao H. et al. Inhalational Anesthe-
tics Inhibit Neuroglioma Cell Proliferation and Migration via miR- 138,

Tom 18, N2 2, 2023

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 55



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

-210 and -335. Int. J. Mol. Sci. 2021. Vol. 22(9). P. 4355. doi: 10.3390/
ijms22094355.

12. Cata J.P., Hagan K.B., Bhavsar S.D. et al. The use of isoflurane
and desflurane as inhalational agents for glioblastoma surgery. A sur-
vival analysis. J. Clin. Neurosci. 2017. Vol. 35. P. §2-87. doi: 10.1016/j.
Jocn.2016.10.006.

13. Melchi C.F., Mele A., Baliva G. et al. Prognostic value of
anesthesia type for patients treated for cutaneous melanoma. Dermatol.
Surg. 1995. Vol. 21(9). P. 786-788. doi: 10.1111/j.1524-4725.1995.
th00297.x.

Information about authors

14. Xu Y., Jiang W., Xie Sh., Xue F., Zhu X. The Role of Inhaled
Anesthetics in Tumorigenesis and Tumor Immunity. Cancer Manag. Res.
2020. Vol. 12. P. 1601-1609. doi: 10.2147/CMAR.S5244280.

15. Koelsch S., Boehlig A., Hohenadel M., Nitsche I., Bauer K.,
Sack U. The impact of acute stress on hormones and cytokines and how
their recovery is affected by music-evoked positive mood. Scientific Re-
ports. 2016. Vol. 6. Article No. 23008. doi: 10.1038/srep23008.

OtpumarHo/Received 11.02.2023
PeueH3oBaHo/Revised 16.02.2023
MMpwiiHaTo go apyky/Accepted 20.02.2023 M

Volodymyr Snisar, MD, PhD, Professor at the Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate Education, Dnipro State Medical University, Dnipro, Ukraine;

e-mail: redact@i.ua

Denys Myronov, PhD-student, Department of Anesthesiology, Intensive Care and Emergency Medicine, Faculty of Postgraduate Education, Dnipro State Medical University, Dnipro, Ukraine; e-mail:

mironoffdv@gmail.com; phone: +380 (66) 726-80-53

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.

V.1. Snisar, D.V. Myronov
Dnipro State Medical University, Dnipro, Ukraine

Comparative study of the analgesic and anti-stress effect of inhalation anesthesia in children
with cancer and trauma pathology during surgical treatment

Abstract. Background. Adequate anesthesia is of great impor-
tance for patient safety, it reduces stress reactions to surgery and
trauma. The perfection of modern anesthesia allows performing
complex operations in different age periods in patients at high sur-
gical and anesthetic risk. To limit the activation of neuroendocrine,
inflammatory and immune reactions during surgery, new methods
of anesthesia are constantly being searched for, different inhalation
and non-inhalation drugs for anesthesia are compared in order to
find an ideal “stress-free” anesthetic. Currently, during cancer sur-
geries, sevoflurane is widely used, but there are few studies showing
efficiency of this inhalation anesthetic in children during surgical
treatment of tumors and its effect on operative trauma and the re-
action of the child’s body to stress. The purpose of our research
is to study the extent to which sevoflurane limits the activation of
neurovegetative, inflammatory, and immune responses in children
during cancer surgery. Materials and methods. Twenty-seven chil-
dren (first group) aged from 1 to 17 years (6.04 £ 5.84 years), who
came for surgical treatment of cancer, were examined. To compare
the studied indicators, 23 children (second group) aged from 2 to
17 years (10.68 * 4.21 years) were additionally examined, they were

scheduled for surgical treatment of trauma pathology. Results.
Evaluation of the adequacy of sevoflurane anesthesia during op-
erations in cancer and trauma patients showed that most hemody-
namic parameters had similar changes at all stages, which is typical
for this type of anesthesia. We studied changes in C-reactive protein
and circulating cytokines before and after anesthesia with sevoflu-
rane in children with cancer and trauma pathology. C-reactive pro-
tein level increased 4 times, but initially its level was 2—2.5 times
higher in cancer patients. Similar dynamics was demonstrated with
pro-inflammatory cytokines (interleukin-6 and tumor necrosis fac-
tor). By the end of surgical intervention, a significant increase of
cortisol was noted; however, in the children of the second group,
the level of this hormone increased more compared with cancer pa-
tients. All spectral indicators of heart rate variability, which testified
to the tension of the autonomic nervous system, had a significant
difference between the groups. Conclusions. During inhalation an-
esthesia with sevoflurane, the profile of stress response in children
with cancer differs from that in patients with trauma pathology.
Keywords: children; cancer and trauma pathology; anesthesia;
sevoflurane
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CopokmaH T.B., CokonbHuk C.B., Makaposa O.B.
BYKOBUHCHK AEIKABHA MEANYHINV YHIBEpCUTET, M. YepHiBLi, YKpQiHO

BnAuB ceAeHy Ha nepebir 3anaAbHUX 30XBOPIOBAHb
BEPXHiX BiAAIAIB LUAYHKOBO-KULLKOBOIO TPAKTY B AiTeNn

Pesiome. Axmyaavnicmo. ITopywenns comeocmasy ecenyianvhux mikpoesemenmie 6 opeanizmi dimeil gidieparomo
icmommy poab 6 emionoeii, namoeeHesi ma mepanii HU3KU 3aX80pH06aHb. Jlocaioicetsb, npucesueHux 0OMiny bioensemeH-
mieé npu 3ax80pHBAHHAX WAYHKOBO-KUWKOB020 MPAKMY, 30Kpema emicmy ceaeHy (Se), npoeoounocs Hedocmammubso.
Mema: oyinumu eénaue ceneny Ha nepebie 3ananbHUX 3aX60PHOBAHL BEPXHIX 8i00iNI6 WAYHK0BO-KUUWKOB020 MPAKY 6
dimeii. Memoou. Y docnioncenns exaroueno 112 dimeil WKinbHO20 6iKy, X60pUX HA 3ANANbHI 3AX80PHOGAHHS BEPXHIX
81000116 WAYHK0B0-KUWIK08020 MPAKMY, AKI CMAHO8UAU OCHOBHY pyny 00caioxcenus (55 dimeil i3 XpouiuHum eacmpu-
mom (XI) i 57 dimeii i3 xponiunum eacmpodyodenimom (XI/1)), i 20 npaxmuuro 300pogux dimeii 6i0nogiono2o Giky,
AKI cmaHosuau epyny nopisHanus. Bepugikayis diaenosy XI' i XIJ] 6azysanacs Ha KAIHIYHO-eHOOCKONIYHUX OGHUX 34
Xotocmoncwkoro modughixauiero Cioneiicokoi kaacugikayii xponiunux eacmpumis (1996) 3 ouinkoro monoepagii ma
mopeghonoeii. Kinvkicre eusnauenns Se y naazmi Kpoei 30ilicHIosanu 3a 00nomo2or mac-cnekmpomempii. Pezyasmamu.
Cepeoniii pigenv Se y naazmi kpoei 6 dimeil i3 3anareHHAM CAU3080i 000NOHKU WAYHKA U 08AHAOYSMUNAN0I KUUKU
cmanosus 75,82 + 11,23 mxe/n, y dimeii epynu nopienanus — 85,42 * 9,44 mxe/n (p > 0,05). Hamu ne 6cmanoenero
2eHdepHoi ma @iko6oi piznuyi 6 noxaznukax Se y naazmi kposi. leghiyum Se 6 naasmi kpogi y dimeii i3 XI'i XT'/] eusigunu
6 78 eunaodkax (69,6 %), y moii uac K y epyni nopieHsHHA 3HUNCeHHs pigHs Se cnocmepieanocs auwe 6 4 dimeit (20 %).
Bipoeionux eiominnocmeii wjodo emicmy Se 6 dimeii i3 XI'i XI'/] ne 6cmanoeneno. O0nax ananiz NOKA3HUKIE 3GAeMHCHO
8i0 akmueHoCcmi 3aNaNbHO20 NPOYeECy BUABUG GIPOLIOHI BIOMIHHOCMI: NPU NEPUIOMY CIYNeHi AKMUBHOCMI 3ananbH020
npouecy 6 cauzo8iti 00040HYi pigeHs Se 6 naazmi kposi 6ye eipociono nuxcuuii (66,2 * 6,1 mxe/mn), mooi sik npu opyeo-
my 6in cmanosug 78,5 = 7,3 mxe/ma (p < 0,05), npu mpemvomy — 86,9 = 9,3 mxe/ma (p < 0,01). Bucnosok. Bema-
HOBACHO 3MIHU KOHUEeHMPauii eceHyiansHo2o MiKpoeaeMenmy ceaeny @ naasmi kposi dimeii i3 XpoHiYHUMU 3aNANbHUMU
3aX60PIOBAHHAMU 8EPXHIX 8I00iNi8 WAYHKOBO-KUUIKOB020 MPAKMY, AKI MOJICYMb GNAUBAMU HA 3A2aNbHUL cMaH dimell
i nepebie 3ax60p06anHs, A MAKOIC MAIOMb 8PAX0BYEAMUCS Ni0 Yac npogedeH s mepanii 3ananbHuX 3axe0pio8amsb, Wo
nompe@ye 6invul WUPOKO2O HAYK0B020 00T PYHMYBAHHS.

Komouosi ciioBa: dimu; xponiunuii eacmpum; xponiunuii 2acmpodyodenim; ceaen

3amnabHi 3aXBOPIOBaHHS IILJIYHKA i JBaHAALSTANAION
KMIIKU CTaHOBIJIATD 50 % Bif 3arajbHOI KiJIBKOCTI ITaToJIOTi]
IIJTYHKOBO-KUIITKOBOTO TpakTy [1]. [Tpu 1ibomy ynockoHa-
JIEHHSI METO/IiB IiarHOCTUKU ¥ JIIKyBaHHSI HE TIPUBEJIO 110
3HMXKEHHSI KiJIbKOCTI 3aMaJibHUX 3aXBOPIOBAHb raCTPOIYO-
IeHaJIbHOI TUISHKY. 3alUIIaloThCs He 3’ ICOBAHMMU TIPU-
YUHU paHHBOI MaHiecTallii Ta TSLKKOTo IepeOiry i€l ma-
ToJIorii B nuTsiyoMy Billi. HaykoBi mociimkeHHsT BKa3ylOTh
Ha BaXXJIMBY POJIb MiKpOEJIEMEHTHOIO CTaTyCy OpraHizMmy
JIOAVHU Y (YHKLIOHYBaHHI BCiX opraHiB i cucrem [2—6].

Oco0sinBa yBara NnpuIiIsiETbCsl BABUSHHIO BIUIMBY €CEHIIi-
anpHMX MikpoenemeHTiB (EM) Ha 310poB’s JonuHu, 30-
kpema niteid i mimitkiB [7—9]. INopyiieHHs romeocTasy
EM B oprani3mi aiteii BiiirpatoTs icTOTHY poJib B €TiOJIOri1,
ImaToreHe3i Ta Tepallii HU3Ku 3aXBoproBaHb [10—14].
JlediuT TITBKM OMHOIO MiKpoeJIeMeHTa — SIBUIIE 0-
CUTb PiIKiCHe, 3a3BMYail BiH OaraToeneMeHTHuUi. OgHaK
nedillT HaBiTh OMHOIO MiKpoeJleMeHTa MOXe MPU3BEeCTU
IO TMOpYlLIeHb OOMiHY PEUYOBHUH i TSKKHX 3aXBOPIOBaHb.
IIpoTsaroM ocTaHHiX KiJIbKOX IECSTKiB POKiB CIOCTEpi-
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Ta€ThbCsl 3POCTaHHSI iHTepecy MOCAIAHUKIB 10 ceneHy (Se)
SIK OTHOTO 3 KJIIOUYOBMX MIKpPOEJIEMEHTIB y 3a0e3neuyeHHi
(GYHKIIIOHYBaHHS  (DePMEHTATUBHOI ~aHTMOKCHUIAHTHOT
cHCTeMHU opraHismy moaunu [15, 16]. 3 ogHoro 60Ky, Bif
CTaHy CJM30BOI TPABHOTO TPAKTY 3aJIe3KUTh BCMOKTYBaHHSI
i1 3aCBOEHHSI, a TaKOX 4yacTKoBa ekckpelisi EM, 3 iHio-
ro — caMi EM 0GepyTb akTUBHY y4acTb Y (hOPMOYTBOPEHHI
i1 (YHKIIOHYBaHHI 1UTYHKOBO-KHUIIIKOBOTO TpakTy. Jlist
oinpmrocti EM OCHOBHMMM peryiasiTOpHUMHN MeXaHi3Ma-
MM TOMEOCTa3y € TIPOIIECM BCMOKTYBaHHSI, MEPeBaXXHO
i3 IIUIyHKOBO-KMIIIKOBOTO TpakTy. Bymb-sKi mopyiieH-
Hs (YHKIIili OpraHiB TpaBJeHHS, IO CYIPOBOIKYIOTHCS
CUHAPOMOM MaibabcopOliii, BeayTh 10 aucbanaHcy 0io-
€JIEeMEHTHOI'O CKJIaay opraHiamy. JlocmiakeHb, MpucBsye-
HUX OOMiHy OioeJIeMEeHTIB MpPU 3aXBOPIOBAHHSIX IIUTYHKO-
BO-KHUILKOBOI'O TPAKTY, MPOBOAMIOCS MaJjio, a JOC/iIKEHb
BMICTY CeJIEHY B IIa3Mi KPOBi JiTel i3 XpOHIYHOIO 3aIajib-
HOIO TIATOJIOTi€I0 TaCTPOIYOICHABHOI AUISTHKYA MpPaKTUY-
HO HeMae. CkazaHe BMILE CTaJIO NEPEAYMOBOIO MOSIBU Ha-
11101 poOOTH.

MeTa: oLiHUTH BIUIMB CeJIeHY Ha Tepedir 3amaJlbHUX
3aXBOPIOBaHb BEPXHIX BIIIiIIB IUIYHKOBO-KHUIIIKOBOTO
TPaKTy IOiTeH.

MeTtoaun

VY nocnimKeHHs BKJIIOUEeHO 112 miTeii IKiJIbHOTO BiKY,
XBOpPUX Ha 3amajibHi 3aXBOPIOBaHHS BEpPXHiX BiIiliB
LIJTYHKOBO-KHUIIIKOBOTO TPaKTYy, $IKi CTAHOBUJM OCHOBHY
rpyny AocCHimKeHHs (55 miteil i3 XpOHIUHUM TacTPUTOM
(XT), 57 miteit i3 xpoHiuHuM ractpoayoaeHiTom (XI1)),
i 20 mpakTU4YHO 3MOPOBMX AiTel BIAIIOBITHOTO BIiKY, SIKi
CTAHOBUJIW I'pymy NopiBHsIHHA. Bepudikanis niarnozy XI'
i XT'Jl 6a3yBanacs Ha KIiHIYHO-€HIOCKOIIYHNX JaHUX 3a
XbIOCTOHCHKOIO Monudikaiiero CimHelichbKoi Kitacudika-
1ii XxpoHiyHMX racTpuTiB (1996) 3 ouiHKoIO Tomorpadii Ta
MopdOJIOorii.

3abip KpoBi IIPOBOAUBCS B MPOLIEAYPHOMY KabiHEeTi 3
JIIKThOBOI1 BEHU BpaHIli HATIIEe 00’€EMOM He MEHIIIE 3a 5 M1 Y
3BUYANHY CKJISTHY IPOOipKy 0e3 BUKOPUCTaHHSI aKTUBATO-
pa 3ropranHHs. [Ticias ueHTpudyryBaHHs Tuia3My repeHo-
CWJIY B TIPOOIpKY i 0 aHAIi3y 30epirajv Ipu TeMnepaTypi
—70 °C. KinpkicHe Bu3Ha4eHHs1 Se y Tuia3Mi KpoBi 3iii-
CHIOBAJIY 3 JIOTIOMOTOI0 MacC-CMEeKTPOMETPil 3 iHIYKTUBHO
3B’513aHOI0 TI1a3Mol0 Ha criektpomerpi Optima 2000 DV
(Perkin Elmer, CILIA). KonueHTpamis XiMiYHIX €JI€MEHTIB
OLiHIOBAJIACh Y MKT/JI.

[ aHamizy naHux OyJ10 BUKOPUCTAHO IpOorpaMHe 3a-
Oe3neueHHs Statistical Package st Bepcii 10 (CLLIA). dns
OLIIHKM CTaTMCTUYHUX BiAMiHHOCTEI MiX cepeaHiMU 3Ha-
YEHHSIMM i TOPiBHSIHHS 6e3MepepBHUX 3MiHHUX BUKOPUC-

TOBYBaJIM t-KpuTepiit CThlOJEHTa i KpUTEpiii CyMU paHTiB
Binkokcona. CTaTMcTM4HA 3HAUyIIiCTh Oyja BU3HA4YeHa
ak p <0,05.

PesyAbTaTH

3arajibHa XapakTepUCTUKa TPYI CIIOCTEPEKEHHS T10-
naHa B Tao. 1.

[MopyiieHHsT MOTOPHOT (PYHKIIIT HITyHKA BCTAHOBJIEHO
B TPETUHU AiTeil OCHOBHOI rpymu (puc. 1).

AHani3 eHIOCKOIMYHMX 3MiH CJIM30BOi OOOJOHKMU
nTyHka Ta aBaHanmsatunanol kumku (JI1K) BctaHoBuB
HU3KY OCOOJIMBOCTEN, SIKi TToAaHi B Ta0J. 2. Y miTeil yacTi-
11I€ PEECTPYBAJIM MOMIPHUIA i BUPaXKEHUM CTYIiHb €pUTEMU
3 [IepeBaxkaHHSIM OCTaHHbOTO. ATpodii CIM30B01 000JOHKU
urtyHka i JIIIK He BusiBA€HO B XOAHOI AUTUHU, Y HE3HA-
YHOI KiJIbKOCTi 0OCTEXKEeHUX Malli€HTIB BU3HAYAJIU Cy0aTpo-
(iro abo rineprpodiio (9,8 i 13,4 %) Ta o3HaKM rinepruiasii
nepioro cryrnens (10,7 %). Maiike B KOXKXHOI 1T’ ITO1 AUTH -
HU, XBOPOI Ha 3aIlajibHi 3aXBOPIOBAHHS TaCTPOMYOAeHAIb-
HOI IIISTHKY, IarHOCTOBAHO IPYTUiA CTYITiHb 36pPHUCTOCTI.

V miTeit 0CHOBHOI IpyITi Maiike 3 0ITHAKOBOIO YaCTOTOIO
BiI3HAYAIMCS MEePIINI i APYTUiA CTYIiHb aKTUBHOCTI 3aria-
neHHsT — 46,4 142,8 % ocib BianosinHO (ptp >0,05) (puc. 2).

[ligBuIieHHST KUCIOTOTBIpHOI (DYHKIIil IIUTyHKa B [Ii-
teit, xBopux Ha XI' 1 XTI, criocrepiranocs B 70,5 %, 30e-
pekeHa KUCI0TOTBipHA DyHKIIis crioctepiraiach y 19,6 %
oci0, a B 9,8 % 0cib miarHOCTOBAaHO 3HIKEHY (DYHKIIIfO.

CepenHiii piBeHb Se y miaa3mi KpoBi B aiteii i3 3a-
najeHHsIM c¢Jiu3oBoi obosioHku mwiyHka i JITK craHo-
BUB 75,82 = 11,23 MKr/n, y aiteil Tpyrnu MOpiBHSIHHS —
85,42 £ 9,44 mxr/n (p > 0,05). Hamu He BcTaHOBIEHO

%
40
35
30
25
20
15
10

34,8

22,9

15,5

Arp rEP [ITP + [EP

PucyHok 1. HacTota moTopHOi anceyHKUii B giten
OCHOBHOI rpynu
Mpumitkn: AP — ayoneHoractTpanbHuii pegriiokc;
FEP — ractpoe3odgareasnbHuii pegriiokc.

Tabnuuys 1. 3aranbHa xapakTepPUCTUKA rPyn CroCTEePEXeHHS

XNnon4yumku AiByaTka
[iarHos
7-12 pokiB 13-18 pokiB 7-12 pokiB 13-18 pokiB
Xr 13 14 13 15
Xrg, 14 15 14 14
Ycboro 27 29 27 29
3a0poBi Aitn 4 6 5 5
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TeHJEpPHOI i BIKOBOI Pi3HMIII B MOKa3HMKax Se y IUIa3Mmi
KpoBi (puc. 3).

Hediuut Se B ma3mi kposi B aiteit i3 XTI i XTI BusiBu-
qu B 78 Bumankax (69,6 %), y Toii yac sIK y TpyITi MOpiB-

Il cTyniHb
Il cTyniHb |
| cTyniHb |
[N N —
0 10 20 30 40 50

PucyHok 2. Poanopgin gitevi 3a akTUBHICTIO
3ananbHoro npouyecy (%)

HSTHHSI 3HVDKEHHSI piBHS Se criocTepiraiocs auiiie B 4 aiTeit
(20 %). PiBHi Se B miTeii i3 3amaJbHUMU 3aXBOPIOBAHHIMM
racTpoAyoleHaIbHOI AITHKY MOAaHi Ha puc. 4.

BiporigHux BigMiHHOCTEl 11070 BMicTy Se B aiTeit
i3 XI' i XI'Jl He BctaHOBIeHO. OMHAK aHAaJi3 TTOKA3HUKIB
3aJIe3KHO Bijl aKTUBHOCTI 3aMaJIbHOTO TMPOLIeCYy BUSIBUB Bi-
POTiJIHI BiIMiHHOCTI: TIpY TIEPIIOMY CTYIEHi aKTUBHOCTI
3amajbHOIO TMPOlIeCy B CIAM30Biil 000JIOHIII piBeHb Se y
TJ1a3Mi KpoBi OyB BipoOTiqHO HIDKIUH — 66,2 + 6,1 MKT/MII,
ToMi SIK Tipu apyromy — 78,5 + 7,3 mxr/ma (p < 0,05) i mpu
TpetboMy — 86,9 + 9,3 mxr/mi (p < 0,01). PiBeHsb ceneHy B
IUIa3Mi KPOBi LIUX AiTell BipOrimIHO KOpEJoBaB 3i CTyIIeHEM
aKTUBHOCTI 3amajeHHsI CJIM30BO1 O00JOHKM racTpOAYOIe-
HanbHOI AitstHKY (r= 0,67; p < 0,05).

OTxe, y AiTeill i3 3aMajJbHUMM 3aXBOPIOBAHHIMU BEpPX-
HiX BiIIiiB IIJTYHKOBO-KHWIIKOBOTO TPakKTy CHOCTepira-
I0ThCSl 3MiHM B KOHIeHTpalii Se. JlediluT ceneHy MoxHa
pPO3IISIIATH SIK ONMH i3 YMHHUKIB PO3BUTKY ¥ Tporpecy-
BaHHS 3aMaJibHUX 3aXBOPIOBaHb IITYHKOBO-KUIITKOBOTO
TPaKTYy.

77 76,9 920
_— 85,4
76,5 85
75,9
° ] = 78,2
< < 80
S 755 I §
E -
i 7548 — | 5 75 739
3 ’ [
o] o
© 745 +— —
70
74 T I
65
73,5 T T T
XNOn4mnKu JliByaTKa 7-12 13-18 Xr Xrg prna
poKiB pOKiB MOPIBHAHHA

PucyHok 3. KoHueHTpauis ceneHy B njia3mi KpoBi
obcTexeHux gite 3anexHo Big Biky v cTaTi

PucyHok 4. PiBHi ceneHy B giTeri 3a71€)XHO
Big HO30J10riYHOi popmu naTonorii

Ta6nuys 2. EHgockoniyHi 03Haku ypa)xeHHs1 C/IN30BOi 060/10Hku winyHka 1a QMK y pitei

OcHoBHa rpyna (n = 112)

MoKa3HuK
AGc. %

BiacytHsa 0 0

1-1 CTyniHb 44 39,2
Eputema

2-1 CTYNiHb 54 48,2

3-# CcTyniHb 14 12,5

BiacyTtHa 0 0
Atpodis Cy6atpodois 11 9,8

lneptpodia 15 13,4

BigcyTtHa 54 48,2

1-1 CcTyniHb 36 32,1
3epHuUCTICTb

2-1 CTYNiHb 22 19,6

3-1 CTyniHb 0 0

BiacytHa 74 66,1
lnepnnasia 1-# cTyniHb 38 33,9

2-1 CTYNiHb 0 0
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O6roBopeHHs

MexaHi3M BCMOKTYBaHHSI MiKpO€JE€MEHTIB IIPaKTUIHO
He BIJIPI3HSETHCS Bil BCMOKTYBAaHHSI XapyOBUX PEYOBUH
[17]. Ha moyaTKy BOHM HAaKOMUYYIOTHCS B CAM30BUX Bill-
KJTaJIEHHSIX Y MPUCTIHKOBOMY IIapi KUILIEYHUKA, dasi ab-
copboBaHMIT cyocTpaT (KOMITIEKC «MiKpoeJIeMeHT + 0ijToK
C/IM3y») TPAHCIOPTYETHCS 10 OazoiaTepasibHOT MEMOpaHU
eMiTeIiOUTIB, MOTIM Yepe3 MiIXKKIIITUHHUI TTPOCTip, IS -
xoM muy3ii uepe3 6a3aabHy MeMOpaHy BJIACHOI INTACTUHUI
CJIM30BO1 TOHKOTO KMIIIEYHUKA Ta MiKPOTIIHOLIMTO3Y Uyepe3
(eHecTpu eHI0TeiaIbHIX KJIITUH BiH IIPOHUKAE B KPOBO-
HocHi Karmiyisgpu [18]. Bimomo, 1110 celieH € CTpyKTypHOIO
YacTUHOW 21-1 aMiHOKUCIOTU — cejieHouucTeiny [19].
VY ccaBliiB Ha CbOroJiHi BiIOMO 7 TUIIIB CEJIEHOLIMCTEIHO-
BMicHMX OiIKiB. BibiicTh JaHUX (pepMEHTIB — 1ie YacTH-
Ha 3aXMCHOI aHTMOKCUJAHTHOI cUcTeMM opraHizmy [20].
30KpeMa, CiMEeNCTBO TJIyTaTiOHIIEPOKCHIAa3 € CEJICHOINC-
TeiHBMicHUMU Oinkamu. [yratioHnmepokcumasa IITyH-
koBo-kuKosoro tpakry (GI-GPx) — ue uurto3onbHMit
(epMeHT, 110 eKCIPECYETHCS TUIBKM B KJIITUHAX CIM30BO1
000JIOHKM TIUTYHKOBO-KHUIIIKOBOTO TPAaKTy, a TAKOX y Tie-
ginii. OcHoBHa (PyHKIIisSI IOTO (DEepMEHTY — CTBOPEHHS
MEePBUHHOTO Oap’epa, 110 IEPelIKOIKa€ BCMOKTYBaHHIO
TiIpONepeKUCiB, sIKi YTBOPIOIOTHCS B IIPOLIECi TPaBACHHSI.
KutreBo BaxumBy poib GI-GPx minTBepmkye He3BUUHA
crabinbHicTh MPHK 11bOro hepMeHTy B yMOBax aediluTy
ceJieHy B opraHismi: HeBesiuka Kinbkictb GI-GPx Bu3Ha-
YA€ETHCS HABITh TOMAi, KOJIW W iHIII OiTKW — YJEHU LIbOTO
cimeiictBa Bxe BimcyTHi [20—22]. Taki ocobnuBocCTi 10-
3BoJistioTh GI-GPx mocicTy mepie Mmiciie B iepapxii ce-
JICHOTIPOTEIHIB i MiATBEPIXYIOTh XUTTEBO BaXKJIMBY POJb
1IbOTO (DEPMEHTY ISl HUTYHKOBO-KUIIIKOBOTO TpakTy [23].
B excnepumeHTi Oyi0 moka3aHO, IO BiICYTHICTb y KJIi-
THUHAX CJIM30BOI IUIYHKOBO-KUIIKOBOTO Tpakty GI-GPx
MPU3BOJUTH 10 PO3BUTKY TOCTPOTO 3aIajbHOTO MPOLIECY,
SIKMI 3roJoM IEepexXOoauTh Y XPOHiuHY cranito [24, 25]. ¥V
HaIllOMY JTOCJIIXEHHI cepeaHiil BMIicT Se y mia3Mmi Kpo-
Bi miTeit, siki xBopitoth Ha XI' Ta XTI, MaB TeHIEHLiIO 10
3HMXKEHHSI, a YaCTKa BiporiHO 3HMKEHOI KOHIIEHTpallii Se
OyJia BUIIOIO, HiX y IiTeil rpynu nmopiBHsAHHA. [1pu 1ibomy
B IPyTi JiTel 3 BUCOKUM i CEpeHIM CTylIeHeM 3anajieHHs
C/IM30BO1 000JIOHKU piBeHb Se OyB BipOTiAHO BUIIIUM, HiX
MPU MEPIIOMY CTYMEeHi aKTMBHOCTI 3amnajieHHs. Taky mif-
BUIIEHY KOHIIEHTPALIilO CEJIEHY B TJIa3Mi MOXHA MOSICHUTHU
SIK TIPOSIB 3aXMCHOI peakllil opraHi3My, OCKiJIbKM IIpU 3a-
MaJIbHOMY TIPOLIECi 3aBX/IM TeHEPYEThCS BeJMKa KiJTbKIiCTh
aKTUBHUX (hOPM KHCHIO, BUIBHUX paaMKaliB, MEPEKUCiB i
rinponepekuciB. MoxJiuBo, y 3B’513Ky 3 MOCUJIEHHSIM 3JTy-
ILIEHHS eMiTesiI0 CIM30BOi OOOJIOHKHM ITiJ] Yac 3anajibHOTO
MpoLECY B LILTYHKOBO-KHUIIIKOBOMY TPaKTi CIIOCTEPIra€Th-
cs nioctiiiHa BTpata GI-GPx, Tomy nortpibHa mnigBuilneHa
KIiJIBKICTb CeJIeHY ISl CUHTE3Y HOBUX MOJIEKYJI 1IbOTO (hep-
MEHTY.

BucHoBOK

1. BcTaHOB/IEHO BipOTiZHO HMXKYi KOHIIEHTpAIlii eCeH-
iaTbHOTO MiKpOeJIieMeHTa CeJIeHY B IIJIa3Mi KPOBi IiTeil i3
XpOHIYHUMH 3aMaJIbHUMU 3aXBOPIOBAHHSIMU BEPXHiX Bifl-
IiJIiB IIUTYHKOBO-KHMIIKOBOTO TPaKTy MOPIBHSIHO 3i 310pO-
BUMU IiTbMU.

2. PiBeHb cesieHy B IIa3Mi KPOBi IIUX AiTel BiporigHO
MO3UTHMBHO KOPEJIIOBAB 3i CTyleHeM aKTUBHOCTI 3amajieH-
H$I CJIM30BO1 000JIOHKHY TaCTPOAYOA€HATbHOI TiIISTHKH.

3. 3MiHM KOHIIEHTpallii ceJeHy MOXYTb BILIMBATH Ha
3araJlbHUM CTaH AiTel i TPUBAIICTD i TSKKICTb Iepeoiry 3a-
XBOPIOBaHHS, 1110 HEOOXiTHO BpaxOBYBaTH ITiJ Yac MpoBe-
JIEHHs Teparlii 3aMmajJbHUX 3aXBOPIOBaHb.

[NepcrniekTrBa TIOAATBIIINX HAYKOBUX PO3POOOK TIOJISITAE
B IOCJIIKEHHI BIUIUBY CeJICHY SIK IIPOrHOCTUYHOTO (haKTopa
TPUBAJIOCTI i1 TSZKKOCTI Iepe0iry 3aXxBoproBaHb, a TAKOK MOX-
JIMBOTO CepeIHMKA B KOMIUIEKCHIl Tepallil 3araJbHIX 3aXBO-
PpIOBaHb BEPXHIX BiliJIiB ILTYHKOBO-KUIIIKOBOTO TPAKTY.

KonduikT iHnTepeciB. ABTopu 3asiBIsIIOTH PO BiACYT-
HiCTh KOH(IIIKTY iHTepeciB i BaacHOi (hiHaHCOBOI 3alliKaB-
JIEHOCTI IIpU MiATrOTOBLI AAHOI CTATTi.

Indopmania npo dinancyBannd. JlocmimkeHHST BUKO-
HaHe B pamMkax H/IP BykoBUHCBHKOTO Iep>KaBHOTO MEANY-
HOTO YHiBepcuTeTy «PaHHs giarHocTHKa, JTiKyBaHHS i ITpoO-
(imakTrka MmoemHaHOI MATOJOTIi MUTYHKOBO-KUIIIKOBOTO
TPaKTy Ta IIUTOIO/AIOHOT 3aJ1031 Y NiTeii» (HOMep JepKaB-
Hoi peectpauii 0116U002937).
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T.V. Sorokman, S.V. Sokolnyk, O.V. Makarova
Bukovinian State Medical University, Chernivtsi, Ukraine

The influence of selenium on the course of inflammatory diseases
of the upper gastrointestinal tract in children

Abstract. Background. Impaired homeostasis of the essential mi-
croelements in the body of children plays a significant role in the eti-
ology, pathogenesis and therapy of a number of diseases. Studies on
the exchange of bioelements in gastrointestinal diseases, in particu-
lar, the content of selenium (Se), have not been conducted enough.
Aim: to evaluate selenium influence on the course of inflammatory
diseases of the upper gastrointestinal tract in children. Materials and
methods. The study included 112 school-age children with inflam-
matory diseases of the upper gastrointestinal tract (55 with chronic
gastritis (CG), 57 with chronic gastroduodenitis (CGD)) as the main
group and 20 practically healthy children of the corresponding age as
the comparison group. Verification of CG and CGD diagnosis was
based on clinical and endoscopic data according to the Houston mo-
dification of the Sydney classification of chronic gastritis (1996) with
assessment of topography and morphology. Quantitative determina-
tion of Se inblood plasma was carried out using mass spectrometry. Re-
sults. The average level of Se in blood plasma of children with inflam-
mation of the gastric and duodenal mucosa was (75.82 & 11.23) pg/I,
in children of the comparison group — (85.42 £ 9.44) ng/1 (p > 0.05).
We did not find gender and age differences in Se plasma levels. De-
ficiency of Se in the blood of children with CG and CGD was found

in 78 cases (69.6 %), while in the comparison group, a decrease in
Se level was observed in only 4 children (20 %). There were no sig-
nificant differences in the content of Se in children with CG and
CGD. However, the analysis of indicators depending on the acti-
vity of the inflammatory process revealed probable differences:
with the first degree of the activity of the inflammatory process in
the mucous membrane, the level of Se in the blood plasma was sig-
nificantly lower ((66.2 £+ 6.1) pg/ml), while with the second it was
(78.5 = 7.3) pg/ml (p < 0.05) and with the third — (86.9 £ 9.3) ug/ml
(p <0.01). Conclusions. The concentration of selenium, the essential
trace element, in the blood plasma of children with chronic inflam-
matory diseases of the upper gastrointestinal tract was found to be
probably lower than that of healthy children. The level of selenium
in the blood plasma of these children probably positively correlated
with the degree of inflammation in the mucous membrane of the gas-
troduodenal region. Changes in the concentration of selenium can
affect the general condition of children, the duration and severity of
the disease, which must be taken into account during the treatment of
inflammatory diseases.

Keywords: children; chronic gastritis; chronic gastroduodenitis;
selenium

Tom 18, N2 2, 2023

www.mif-ua.com, http://childshealth.zaslavsky.com.ua 61



(LHopess,

OpwuriHaAbHi AocAiaXeHHs / Original Researches

VIIK 616.94-053.31-036.1-07-092.19-097 DOI: https://doi.org/10.22141/2224-0551.18.2.2023.1573

Konockosa O.K., boryuska H.K., BAacosa O.B., TapHasceka C.1., LLlaxosa O.O.
BYKOBUHCHK AEIKABHA MEANYHINV YHIBEpCUTET, M. YepHiBLi, YKpQiHO

Ok peMi iMyHOAOri4YHI Biomapkepu
TSOKKOCTI nepeobiry HeOHATAOAbHOro Cencucy
B HEMOBAST NP Pi3HiN 3ANAAbHIN
BiAMOBIAI OPraHiamy

Pe3stome. Mema docaidacenns: ons nosinuenns pesyromamie AiKy68anHs X60pux HA HEOHAMAAbHUIL Cencuc He-
MO6A5M 3 ANbMePHAMUGHUM emicmom y cuposamuyi kpoei C-peakmuenoeo 6inka euguumu 0iaeHOCMU4Hy YiHHICMb
i NOKA3HUKU KAIHIKO-enidemiono2iuHo2o pusuKy OKpemMux iMyHOA02iuHUX Oiomapkepie AK NOKA3ZHUKIE MANCKOCMI
KAIHIMHO20 nepebiey 3axeopiosanns. Mamepiaiu ma memoou. Ilposedero KomniekcHe KAIHIKO-napakaiHiyHe 06-
cmedxcenns 56 dimeil, xeopux Ha HeoHamanwvhuii cencuc. Taxckicmos KaAiniuHo20 nepebicy HEOHAMANbHORO CENCUCY
BUBHAUEHA 34 OONOMO20I0 KOHCMeAAUIliHO-0iaeHOCMUYHUX wKan nosiopearnoi oucgyukuii SNAPII, SNAPPEII,
PELOD, SOFA, nSOFA, PEMOD, SCRIB, NEOMOD. Ycim HogoHapodiceHum nposedeHo KOMHACKCHe iMY-
HonoeiuHe 00CciddcerHs 3 8U3HAUeHHAM emicmy imyHoeaobyainie A, G, M y cupoeamuyi kpoesi, C-peaxmusrozo
binka, npecencury, npoKalbyumoHiny, inmepaelikinie-6, -8, -10. Cpopmosaro 2 kainiuni epynu. Jo I xkainiunoil
epynu ysitiuiau 25 HemMo8asm, X80pux Ha HEOHAMANbHULL cencuc, 3 pignem y cuposamui kpogi C-peakmuenozo 0in-
ka < 20 me/n (vacmka xaonuuxie — 52,0 %, mewranyi micma — 80,0 %, cepeoniii emicm C-peakmuero2o 0in-
ka — 8,80 £ 0,41 me/a). 11 kainiuny epyny cihopmyeanra 31 dumuna 3 HeOHAMANLHUM CENCUCOM [ KOHUEHMPAUIEN
C-peaxmuenoeo Ginka 6 cuposamuyi kposi > 20 me/n (vacmka xaonuukie — 62,8 % (p > 0,05), mewkanyi mic-
ma — 57,1 % (p > 0,05), cepeoniii emicm C-peaxmuenoeo binka — 29,70 = 1,89 me/a (p < 0,05)). 3a ocnosHu-
MU KAIHIMHUMU XApaAKmepucmuKamu epynu cnocmepedcenns 0yau nopienaunumu. Pesyaomamu. I[Iposedeni do-
CAIOJICeHHA NOKA3aAU, W0 MANCKICMb KAIHIYHO20 nepebicy HeOHAMAAbHO20 CEeNncucy, 6U3HA4eHa 3a 00NOMO20H0
KoHcmensayiiiHo-diaeHocmuyHux wkan noaiopeannoi oucynxyii SNAPII, SNAPPEII, PELOD, SOFA, nSOFA,
PEMOD, SCRIB, NEOMOD, y epynax nopiéHanHs He mana 8ipoionux eiomiHocmeii. Bcmanoeaeno, wo 6 Hogo-
Hapoocenux 3 ymicmom C-peaxmueroeo binka < 20 me/n nopiensano 3 npedcmasnuxamu Il kainiunoi epynu Koun-
uenmpauis 1J1-6 6yaa ¢ 1,7 pasa, UI-§8 — y 1,5 paza, IJI-10 — ¢ 1,8 paza nuscuoro. Omauce, y nayicumie 11 epynu
6cman0eneHo pusuk 3pocmanns emicmy IJI-6 y cuposamui kpoei > 31,4 ne/ma (eionocnuit pusux (BP) 1,7 (95%
dogipuuii inmepean (A1) 1,3—2,2) npu cnisgionowenni wancie (CII) 2,8 (95% A1 1,6—5,1)), L/I-10 > 18 ne/ma
(BP 1,7 (95% A1 1,1-2,4) npu CII 2,9 (95% JAI 1,6—5,3)), LJI-8 > 24,0 ne/ma (BP 1,9 (95% I 1,2—3,1)
npu CILI 4,7 (95% JI 2,5-8,8)). Ceped 6usueHux imyHoa02iMHUX OiOMApPKepi6 KOHUEHMPAUis NpecencucHy
> 1000 ne/ma mana Hatikpauwi NOKA3HUKU KAIHIKO-enidemionoeiuhoeo pusuKy msicKoeo cencucy 3a 0anumu KoHcme-
Aayiino-diaenocmuynux wkan noaiopeannoi oucgynxyii (CII 4,3—6,0; ¢idnochuii puzux 2,3—2,5; ampubymugnuii
pusuk 32,0—42,0 %). Bucnoeku. ITiosuwenuii micm okpemux Mapkepie HeOHAMANbHO20 cencucy (npecencu, npo-
Kanoyumonin) ma inmepaeiikinie (IJI-6, IJI-8) moxce 6gaxcamucs biomapkepom msickoeo nepedicy HeOHamanbHO20
cencucy 3 iMo8ipHUM PO36UMKOM NOAIOPeAHHOI OUCPYHKYIL.

KimouoBi cioBa: neonamanvuuii cencuc; C-peaxmusnuii 6inok; npecencun
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Bctyn

HeonaTtanpHuii cencuc — 1e KJIiHIYHUNM CUHIPOM i3
CUCTEMHMMH KJIiHIYHUMU TPOSIBAMHU, CHPUYMHEHUMU
MPUCYTHICTIO TMATOT€HHUX MIKpPOOpraHi3miB (6akrepiit,
BipyciB abo rpu0iB) y 3BMYailHO CTepUJIbHUX Oiocepeno-
BUIIIaX HOBOHApOIXeHoro [16], mo i Ha ChOromHi 3a-
JINIIIAETHCSI BaXKJIMBOKO TPUUYMHOK HEWPOKOTHITUBHUX
YCKJIJIHEHb i HEOHATaJIbHOI cMepTHOCTI [9]. OcobuBicTIO
HEOHATaJIbHOTO CEIICUCY € Hecen(ivHa KIIiHIYHAa KapTh-
Ha, MOEIHAHA 3 BiICYTHICTIO Bepu(iKyounx GiomMapKepiB
[13], yepe3 mo MaHidecTallis BifOyBa€TbCsI B «KOPUIOPi»
Bil Jielb TMTOMITHMX O3HAK J0 IIBUAKO IIPOrPeCcyIouoi Jie-
TaJIbHOI MOJICUCTEMHOI HeAOCTAaTHOCTI [15].

Pesynbprati HayKOBUX MOIIYKiB Y HAIPSIMKY ITOJIITIIIEH-
H$I 1IaTHOCTUKM HEOHATAJIbHOTO CENCUCY CBiAYaTh Mpo Te,
1110 KYJIbTYpaJIbHi METOIU HE € aIeKBAaTHUMMU, a TPAAULIiHI
JlabopaTopHi GioMapkepH, Taki IK C-peakKTUBHMI OLJIOK i
MPOKaJIbIUTOHIH, MAlOTh OOMEXEHHSI, OCKIJIbKHA HEOoOXi-
Hi iX cepiliHi BumiptoBaHHs [3]. Haiibinbin cyyacHi iHCTpy-
MEHTHU MOJIEKYJISIPHOI MiarHOCTUKM, TaKi SIK TojiMepasHa
JIAHIIOTOBA peakllisi, CEKBEeHYBaHHS i Mac-CIIEKTPOMETPisi,
OOILISTIOTH OUTBII IIBUAKE I YYTIMBE BUSBICHHS 3aXBOPIO-
BaHb, ajie 11Ie He BXOISATh Y 3BUYANHY KJIiHIYHY TTPAKTUKY,
0CO0JIMBO B yMOBaX 00MEXXEHUX peCypcCiB. YHACTIIOK IIbOTO
B 0araThbOX BMITaJKax CHELialicCTH BAAIOTHCS A0 eMITiphy-
HOTO JIiKyBaHHSI MiZ03pIOBaHOIO CEMNCUCY, OCKITbKY 3alli3-
HijJe cTapToBe JIiKyBaHHS Ma€ Habarato TipIIivii MporHo3
[20], BUKOPHCTOBYIOUM O3HAKU MTOPYIIEHHST (DYHKIIIT KUT-
TEBO BaXKJIMBUX MOKA3HUKIB K AiarHOCTUYHI OioMapKepu
cericucy [19]. biomapkepn mo3BOJISIIOTH CcTpaTU(IKyBaTH
MiArpynu pU3MKy, 30KpeMa TSIKKOTO i HEeCTIpUSTIUBOTO
nepeodiry Cerncucy, a TakoxX BUIIJTUTA OKpPeMi €HIOTUIIN
3aXBOPIOBaHHS (HAINpUKIIAl, 3anajJbHUM, agalnTUBHUMA i
KOaryJonaTUIHUM) WIS IIePCOHAai30BaHOI TeparieBTUYHO1
TakTuku [21].

V Hamiii po0oOTi 3 ypaxyBaHHSIM ITOKa3HHMKa 3allajlb-
HOI BIiAIIOBiNi OpraHi3My Ha iHBa3il0 MaTOreHiB — pPiBHS
C-peakTUBHOro 0ilKa, JOCHIIXKYyBaiud BMICT OKpPEMHUX
iMyHOJIOTiYHUX MapkepiB (iHTepieiikiHiB-6, -8, -10, 3a-
rasibHOTO IgG, MpOKaNbIMTOHIHY, MPEeCcerncuHy) sK 0io-
MapKepiB TSDKKOIO Tiepediry HeOHaTaJIbHOTO CEeTCHUCY,
BCTAaHOBJICHOTO 3a JIOTIOMOTOI0 aKTyaJbHMX KOHCTEJsI-
mitHo-nmiarHoctnyHux mkan (SNAP, SNAPII, nSOFA,
SNAPPEII, PELOD).

Merta [OOCHIIKEHHS: IS IIOJIIILLIEHHS pe3yJIbTaTiB
JIIKyBaHHSI XBOPUX HAa HEOHATAJIbHUI CETICUC HEMOBJIST 3
aJITepHATMBHUM BMiCTOM y cHpoBaTli KpoBi C-peakTuB-
HOro 0iJIka BUBYUTH AiarHOCTUYHY LIHHICTb i IIOKa3HUKU
KJIiHiKO-€TiAeMioJIOTiYHOIO PU3UKY OKPEMUX iIMYHOJIOTiu-
HUX 0ioMapKepiB SIK MOKA3HUKIB TSKKOCTI KJIiHIYHOTO Te-
pebiry 3aXBOpIOBaHHSI.

Marepiaam Ta meToamn

151 MOCSITHEHHST TTOCTaBJIEHOI METH B YMOBaX HEOHa-
tanpHuX BigmiieHb OKHIT «YepHiBenbka obiacHa qutsda
KJIiHi9HA JTiKapHsS» BOpoaoBx 2021—2022 pp. mpoBeaeHO
KOMILIEKCHE 00CTEXKEHHSI 56 HOBOHAPOIKEHUX AiTeil, sKi
XBOPIIOTh Ha HEOHATAJIBHUI CETICHC.

Kputepisimu BKII0OUeHHS OiTel 1O TOCTIIXKEHHS OYyIu:
HasSIBHICTh y AUTUHU IiaTHOCTUYHMX KPUTEPIiB CEIICUCY;

HEOHATaJIbHUI Mepiof KUTTS; BMICT MPECENCrUHy B CUPO-
BaTui Kposi > 300 Hr/mi; iHDopMoOBaHa 3rofa 0aTbKiB Ha
MPOBEJAEHHSI TOCTiI>KEHHS.

[pyropopmyBaibHOIO 03HAKOW OYB CEpelHbOTPYITO-
BUI TOKa3HUK BMicTy C-peakKTUBHOTO OijiKa.

Buxonsumu 3 BuIlleHaBeneHOTO HaMu copmoBaHO 2
kiaiHiyHi rpynu. Jlo | kiiHiyHOl rpynu yBiiiuum 25 He-
MOBJISIT, XBOPUX Ha HEOHATaJbHUH CETICUC, 3 PiBHEM Yy
cupoBatili KpoBi C-peakTuBHOTO OinKka < 20 Mr/n (yactka
xjormuukiB — 52,0 %, mewmkanui micta — 80,0 %, cepen-
Hilt B7MicT C-peakTuBHoro 6inka — 8,80 + 0,41 mr/m). 11
KJIiHiYHY Ipymy chopmyBaia 31 1UTHHA 3 HEOHATAIbHUM
CerncucoM i KoHleHTpaliero C-peakKTUBHOIO OijKa B CH-
poBarii KpoBi > 20 Mr/i (4acTka XJOMYukiB — 62,8 %
(p > 0,05), memikanmi micta — 57,1 % (p > 0,05), cepen-
Hiii BMicT C-peakTuBHOro 6inmka — 29,70 £ 1,89 mr/n
(p <0,05)).

Hamu takox Oyno chopMoBaHO 2 MiArpynu 3ajieskKHO
Bill TSKKOCTI TIepebiry XBopoOu, sIKi OIiHIOBAIMCh KOMII-
JIGKCHO 3a BicbMOMa pPi3HUMU KJIiHiKO-TIapaKJIiHIYHUMU
LIKaJIaMU TIepeOiry 3aXBOpIOBaHHSI.

V minrpymy b yBiMIiuin maii€eHTH 3 BULIMMU 3a CEpel-
HE 3HA4YeHHs1 OajaMM KIIHIYHUX LIKaJI OLIHKM TSKKOCTI
CTaHy, TOOTO BiTHOCHO TSIKYMM CTaHOM, a 0 Iiarpynu A
YBIMIIUIM JiTH 3 HYDKYMMU 3a CEpeIHE 3HAYEHHs OagaMu
KJTiHIYHMX IIKaJI OLIiHKM TSIXKKOCTi CTaHYy.

3arajabHuii TepMiH recrallii 00CTeXEeHUX MalliEHTiB A0-
piBHIOBaB 31,9 + 0,5 THKHS, YacTKa HEMOBIIIT 3 PAHHIM i
Mi3HIM HEOHATaJTbHUM CETICUCOM CepeJl KOTOPTH MAlli€HTIB
cranoBmia 40,0 1 60,0 % BUMaaKiB BidIOBIIHO.

OliHKa aHTPONIOMETPUYHUX JTaHUX HOBOHAPOIXKE-
HUX He BUsBWJIA BigMmiHHOCTeit: 3 Baroto g0 1000 r Ha-
pomunocs 20,0 % HemoBnAT | KIIiHIYHOT Tpynmu TPOTH
28,6 % (p > 0,05) maiieHTiB TPYIU MOPiBHSIHHS, a MEHIIIE
3a 1500 r — 40,0 i 54,3 % nauienTis I i 11 xriHiuHMX TPyN
(p > 0,05) BizmoBigHO. 3a pellITO aHTPOIIOMETPUYHHUX Ja-
HUX IMIPUHIIUIIOBUX PO30iKHOCTE! He OYJI0.

JliarHOCTMKY ¥ JiKyBaHHSI HEOHATaJbHOTO CEeINCHUCY
3/1IICHIOBAJIM 3TiHO 3 BITYU3HSHUMU TPOTOKOJIAMU 3 ypa-
XyBaHHSIM MiXKHapOIHMX peKoMeHaalii [12, 18].

st OLIHKM TSKKOCTI Tiepediry HeoHaTaJabHOIO Cell-
CHCY  3aCTOCOBYBAJIMCH  JiarHOCTUYHO-IIPOTHOCTUYHI
mkanu: SNAPPII (Score for Neonatal Acute Physiology),
SNAPEII (SNAP Perinatal Extenscon). [lnst ouinku op-
raHHoi aucdyHKii BukopucToByBanm mkaaun PELODII
(Pediatric Logistic Organ Dysfunction), SOFA (Sequential
Organ Failure Assessment), PEMOD (Pediatric Multiple
Organ Dysfunction Score) [17]. His1 OLIHKUA PU3KKY Jie-
TaJbHOTO HACJINKY CEercucy BUKOPUCTOBYBAJIU MPOTHOC-
tuuHy cuctemy CRIBII (Clinical Risc Index forbabies).

KomrutekcHe o6cTexXeHHs niTell MpoBOAWIM B HEOHA-
TQJIBHUX BIIMUTCHHSIX MiCJsI BCTAHOBJEHHS JiarHO3Yy CeIl-
cucy B 1-i1, 3-ii i 7-f AeHb 3aXBOPIOBAHHSI i MPOBEIECHHS
IHTEHCUBHOI Tepalrii.

IMyHosOTiUHI HOCTiIKEHHS MpoBeaeHi B Jlabopatopii
OKHII «YepniBenbka ob1acHa qUTSYa KIIHIYHA JTiIKapHST»
METOJIOM iMyHO(EpMEHTHOIO aHali3y Ha amapati StatFax
303/Plus (CIA): ymict imyHornooyminiB A, G, M y cu-
poBartii KpoBi (r/1) — 3a goromoroio Tect-cucreM TOB
MBIJI «Ipanym» (M. XapkiB, YKpaiHa); KOHIEHTpallilo iH-
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Tepieikiny-6, -8, -10 (rr/mi) y cupoBartii KpoBi BU3HA-
Yyaay 3a JOTMOMOrOI0 Habopy peareHTiB «IHTepreiikiH-6
IDA-BECT», «Iurepneiikin-8 1MA-BECT», «IHTepneii-
kiH-10 I®A-BECT»; ymict C-peakTUBHOrO 0ijika B CUPO-
BaTli KpoBi (Mr/Ja) — 3 BUKOpUCTaHHSM peareHTiB «CPb
IDA-BECT BUCOKOUYTIMBUIA»; YMICT Y CUPOBATIi KPOBi
npecencuy (HumansCD14, Hr/Mi1) — 3a 1011OMOTo10 pe-
arenty HycultBiotechNK 320, Netherlands.

OtpuMaHi pe3yiabTaTu OOCTIMKEHHS aHalli3yBaliu 3a
IOIIOMOTOI0 KOMIT I0TepHOTro makeTa Statistica 10 StatSoft
i Excel XP ming Windows 3 BUKOpMCTaHHSIM ITapaMeTpuy-
HUX i HemapaMeTpUYHUX METOAIB oOuMcieHHs. BipHicTb
HYJIbOBOI TiMOTE3M BU3HAYaAIM 3 ypaxXyBaHHSIM PiBHS 3Ha-
yymocti Pt (3a CtbeloneHtom), P (MeTon KyToBoro rme-
perBopeHHs1 @imrepa). JliarHOCTMYHA IiHHICTh TECTIiB
BU3HaAyajiacsl 3 ypaxyBaHHSIM iX YYTJIMBOCTI, crienudiu-
HocTi, nepenbdauyBaHoi 1iHHOCTI no3utuBHoro (ITLIITP)
ta Bim’emuoro (ITLIBP) pe3ynbraty 3 BusHaUeHHSIM iX 95%
noBipuux iHTepBaniB (95% 1), obuucaoBaInCh MOKa3-
HUKU KJIiHIKO-eMiIeMioJIOTiYHOTO PU3UKY 3 BUSHAYEHHSIM
abcomotHoro (AP) i BimHocHOTrO0 pusukis (BP), ciiBBigHO-
meHHs manciB (CLL).

OOcCTexXeHHST TIPOBEICHO 3 ypaXyBaHHSM IPUHIIMUITIB
Tenncincbkoi nexiapaiiii BcecBiTHROI MenuyHOI acolialii
«ETWYHI TpUHIIMITN MEAMYHUX TOCTiIKEHb 3a y4aCTIO JIIO-
JIUHU K 00’€KTa AOCiIKeHHs». [TpOTOKOJ JOCTiIKEHHS
YXBJIEHO JIOKAJTbHUM €TMYHMM KOMIiTETOM 3a3HayeHoi B
po06oTi yctaHOBU. Ha mpoBeneHHsT J0CHiIKeEHb OTPUMaHO
iH(opMOBaHy 3rofy 0aTbKiB JiTEH.

PesyAbTaTH

Y pobGoTi nmokazaHoO, 110 TSKKICTh KJIIHIYHOTO Tepe-
0iry HEOHaATaJIbHOTO CETICHCY, BU3HAUY€Ha 3a JIOTTIOMOTOI0
KOHCTEJISILIHHO-/11arHOCTUYHUX 11IKaJl MOJIiOPTaHHOT AUC-
dyuxkuii SNAPII, SNAPPEII, PELOD, SOFA, nSOFA,
PEMOD, SCRIB, NEOMOD, y rpynax mopiBHsSIHHSI B I1i-
JIOMY He Bifpi3Hsiiach (Tabu. 1).

OTxXe, SIK BUIHO 3 HaBeIEHMX JaHUX, Y XBOPUX 3 allb-
TepHAaTUBHUM BMicToM C-peakTMBHOTO OijKa He Tparuisi-
JIOCS CTAaTUCTUYHO BiPOTiAHUX BiAMIHHOCTEHN Yy KJIIiHIYHMX
MOKa3HUKaX TSKKOCTI Iepediry HeOHaTaJlbHOTO CEICHUCY,
BU3HAYEHOI 3a JIOTIOMOIOI0 HaBeICHUX KOHCTENSIiHO-
JiarHOCTUYHUX IIKaJ.

Ha puc. 1 HaBeneHO cepeaHbOTPYNOBI MOKAa3HUKU CH-
POBATKOBOI KOHLIEHTpalLii okpeMux iHTepieiikinis (1J1-6,
1JI-8, 1JI-10) y HOBOHApOIKEHUX KJIiHIYHMX TPYIT MOPiB-
HSIHHS.

OTXe, He3Baxaloyld Ha BiCYTHICTb CTaTUCTUYHO Bi-
POTiIHUX PO30iIXKHOCTE Y cepeTHbOrPYMOBUX MOKA3HUKAX
CHPOBAaTKOBOI KOHIIEHTpAllil HaBeIeHUX BUIIIE iHTepJIeKi-
HiB 3aJiexkHO Bif BMicTy C-peakTMBHOTO OijKa, BCe XK ITi/i-
BUILEHUI 10TO BMICT acOLiIOBaBCS 3i 3pOCTAHHSIM BMICTY
IaHUX TIpo3alajJbHUX XEeMOKIiHiB y xBopux Il ximiHigHOL
rpynu. Tak, MOpiBHSIHO 3 HOBOHAPOIKEHMMU 3 BMiCTOM
C-peakrtuBHoro 6inka < 20 mr/n y npeactaBHukiB 11 kiii-
HiYHOI rpynu KoHLeHTpauis 1JI-6 6yna B 1,7 pasza, 1JI-8 —
B 1,5 paza, IJI-10 — B 1,8 pa3a HMXYOIO.

Buxonstuu 3 11b0ro MM BBaxasu, 1o piBeHb C-peakTUB-
HOro Oilka B CMpOBATIli KPOBi AiTel, XBOpUX Ha HEOHa-
TaJIbHUI CEeTICUC, SIKUIA CTAaHOBUTH 20 MT/J1 i Gisible, MOXeE
BimoOpakaTy KITiHIKO-eITigeMiOJIOTiYHUI PU3NK 3pOCTaH-
HSI KOHIICHTpallii HaBeIeHUX BUIIIE MOTYKHUX TTpo3ariaib-
HUX 1UTOKiHIB. Tak, y mpencraBHukiB Il xiHiuHOI Tpynu
BCTAHOBJIEHO PU3MK 3pocTaHHs BMicTy IJI-6 y cupoBarii
kposi monan 31,4 iir/mn (BP 1,7 (95% A1 1,3—2,2 ipu CII
2,8 (95% Al 1,6—5,1)) ta IJI-10 monan 18 rir/mu (BP 1,7
(95% A1 1,1-2,4 npu CIII 2,9 (95% A1 1,6—5,3)).

HaBiTth BiICyTHIiCTb BiporimHUX BiIMiHHOCTE 3a ce-
PEeIHLOTPYIOBUMHU 3HAYEHHSIMU KOHLEHTpalii iHTepieii-
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Ol rpyna mll rpyna

PucyHok 1. BmicTt iHTepne#ikiHis (nr/mn) y cupoBarui
KpPOBi B HOBOHapOAXXEHUX rpyr nopiBHSIHHS

11-10

Tabnuuys 1. OyiHka TSXKKOCTI KniHiYHOro nepebiry HeoHaTasbHOro cencucy (y 6anax) y nauieHTiB KniHiYHUX
rpyn, BU3Ha4eHa 3a [l0rnoMOrolo KOHCTeSILiHO-AiarHocTuYHnx wkasn (M = m)

LWkanu I rpyna Il rpyna p
CRIB 6,4+0,7 6,4+0,8 >0,05
SNAP 145+1,3 116+11 >0,05

SNAPII 19,4+ 3,5 141+2,1 > 0,05

SNAPPEII 234+16 21,2+1,6 >0,05

PEMOD 73+0,8 58+0,6 >0,05
PELOD 20,4+3,9 145+ 3,1 >0,05
SOFA 6,9+0,9 5605 >0,05
nSOFA 36+0,8 2,7+0,6 > 0,05

NEOMOD 3,0+£05 2,1+0,3 >0,05
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KiHy-8 He J03BOJIMJIAa CIIPOCTYBaTW JaHe IPUITYILIEHHS,
OCKiJIbKM HOBOHapomxeHi Il kiiHiYHOI rpyny Maau cra-
TUCTUYHO 3HAUYyIIUil pu3uK piBHs 1J1-8, 110 nepesuiiryBaB
24,0 ir/ma: BP 1,9 (95% A1 1,2—3,1) npu CIII 4,7 (95% A1
2,5-8,8).

V Tab1. 2 HaBeAeHI cepeIHLOTPYITOBI ITOKA3HUKY Cydac-
HUX TapakJiHIYHUX MapKepiB HassBHOCTI HEOHATAJIbHOTO
cericucy i 3arajpHoro IgG y HOBOHapoKeHUX 3 ajlbTepHa-
TUBHUMMU ITOKa3HUKaMu BMicTy C-peaKTUBHOTO OiIKa.

OTxe, y HOBOHAPOIIXKEHUX, XBOPUX HA HEOHATAJIbHUI
cercuc, 3 ajJbTepHATUBHUMU MoKazHUKamu C-peakTuB-
HOro OiJKa BMpPaXKEHIiCTb 3aIajJbHOIO IPOIECy HE aco-
1iloBajacsd 3 BiAMIiHHOCTSIMU B KOHLEHTpallil TaKuX
NiarHOCTUYHUX MapKepiB CEMCHUCY, K MPEeCcerncuH i Mmpo-
KaJbLIUTOHIH.

[1pu 1IbOMY BCTAHOBJIEHO HE3HAYHO BUIII IIAHCU 3HU-
>KeHHsI piBHs 3arajibHoro IgG < 5,0 r/a1 y cupoBarili Kpo-
Bi miteii I KJIiHIYHOT TPYIM, y SIKUX CUPOBATKOBUI BMICT
C-peakTHMBHOTO OiJiKa He nepeBulilyBaB 3HauYeHb 20,0 Mr/J1:
BP 1,3 (95% A1 1,0—1,8) mpu CII 1,9 (95% A1 1,1-3,3).

Y HOBOHAPOKEHUX 3 TSDKKUM TepeOiroM Cerncucy, Bu-
3HAYEHUM Ha TIICTaBi MEpeBUIIEHHSI CEPEeIHbOTPYITOBO-
ro 3HAUYEHHSI CyMM 0aJjliB KOHCTEJSLiiHO-AiarHOCTUYHUX
1LIKaJI, SIKi BiZoOpaxKytoTh IMOJIioOpraHHy AUCHYHKILI0, MaJIk
MiclIe CTATUCTUYHO BipoTifgHi po30ixkHOCTI 3a BMicToM 1J1-6,

MpPeCerCuHy i1 MpOoKaJlbIUTOHIHY. Tak, y XBOpuUX 3 TSK-
KUM IepebiroM cercucy, BU3HauYeHUM 3a 1kajnow SNAP,
cupoBaTtkoBuii BmicT IJI-6 cranosuB 71,2 *+ 2.8 mr/mi,
a B JIiTell 3 MEHII TSKKKUM Tiepebirom — 47,1 + 2,3 nr/mn
(p = 0,04). AHanoriyHa TSKKICTb CEICUCY, BU3HAUCHa 3a
mkanor SNAPII, takox xapakrepusyBaiach BiIMiHHOC-
TSAMU B KoHIIeHTpallii [JI-6 y cuposariii kposi — 71,3 & 3,6
npotu 45,1 £ 2,4 ir/mn BinnosinHo (p < 0,05). Biabi Tsk-
KWl Tiepebir HeOHATaJbHOTO CETICHCY, BCTAHOBJIEHUH 3a
mkanoro SNAPII, Takox acoiriroBaBcs 3i CTATUCTUYHO Bi-
POTiIHUMU BiIMiHHOCTSIMM 3a BMiCTOM B KPOBi IIpecerncu-
HY, 110 cTaHoBUB 1360,0 & 10,9 Hr/MJI IpH TSKKOMY TIepe-
6iry nmpotu 802,2 + 8,8 Hr/MiI npu JeLI0 HUXYMI OalbHii
OLiHIII 3a BKazaHoo 1Kaow (p < 0,01).

LlikaBuM BUSBMBCA TOM (pakt, 110 KOHLIEHTpALIist
C-peakTHBHOTrO 0iJika B CUpOBATIIi KPOBi He Biapi3HsIacs
y XBOPUX TPU Pi3Hiil KIiHIYHIN TSXKKOCTI iH(eKIIiitHO-3a-
MaJIbHOTO TIPOIIeCY, BU3HAYEHOTO 3a JIOTIOMOTOI0 HaBee-
HUX BUIIE KOHCTENSIIHO-TiarHOCTUYHUX KA.

V 1ab6:1. 3 HaBeneHi MOKAa3HUKU AiarHOCTUYHOI IIIHHOC-
Ti OKPeMHUX iMYHOJIOTIYHNX OioMapKepiB y BUSBICHHI TSLK-
KOTO 1nepediry HeOHaTaJIbHOTO CETICUCY.

OtXe, MiABUIIEHU BMICT OKpeMUX MapKepiB HeoHa-
TaJIbHOTO CeIcucy (MpecercuH, MPOKaJIbLUTOHIH) Ta iH-
tepaeiikinis (IJI-6, 1JI-8) mpu BUKOpUCTaHHI HaBeIEHUX

Ta6nuuys 2. BmicT MapkepiB HeoHaTasibHOro cericucy i 3aranbHoro IgG
y cupoBaTui KPoBi giTevi rpyn nopiBHAHHS

MoKa3HUKH I rpyna Il rpyna P
MpoKanbUMTOHIH (Hr/Mn) 1,0+£0,8 0,7+0,2 p > 0,05
ImyHorno6ynix G (r/n) 4,36 £ 0,20 5,72+£0,40 p > 0,05
MpecencuH (nr/mn) 1340,4 +213,8 1643,00 + 286,85 p > 0,05

Ta6nuus 3. [liarHoCTUYHa LiHHICTb OKPpeMUX iMyHOJIOriYHUX MapKepiB y BUSIBIEHHI TS)XKOro nepeoiry
cencucy, BuaHa4eHoro 3a wkanamm SNAP, SNAPII, nSOFA, SNAPPEII, PELOD

N JliarHocTU4YHA LiHHiCcTb, % (95% Al)
YyTtnusictb CneuudivHicTb nuBP nune
KoHueHTpauis iHTepaedkKiHy 6 > 60 nr/mn
SNAP 63 (35-85) 69 (48-86) 56 (31-78) 75 (53-90)
SNAPII 63 (35-85) 78 (56-93) 67 (38-88) 75 (53-90)
nSOFA 58 (28-84) 63 (42-81) 41 (18-67) 77 (55-92)
KoHueHTpadisi iHTepaenkiHy 8 > 30 nr/mn
SNAPPEII 43 (18-71) 81 (62-94) 55 (24-83) 73 (54-88)
PELOD 38 (14-68) 73(54-88) 38(14-68) 73(54-88)
KoHueHTpauis npecerncuHy > 1000 Hr/mn
SNAP 60 (33-84) 73(52-88) 56 (30-80) 76 (55-90)
SNAPII 60 (33-84) 80 (56-94) 69 (39-91) 72 (50-89)
KoHueHTpaLisi npokaabUUTOHIHY > 0,8 Hr/MA
SNAP 33(9-65) 85 (54-98) 58 (34-80) 67 (23-96)
SNAPII 33(10-65) 82 (48-98) 53(28-77) 67 (22-96)
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BUILIE TOYOK PO3IOJiIY MOXKE BBaxkaTHUCsl OioMapKepom
TSKKOTO Iepebiry HeoHaTaJlbHOIO CEMNCUCY 3 MOMipHUMU
MOKa3HUKaMM CIIelIM(iYHOCTi i1 UyTAUBOCTI.

Y Tabn. 4 HaBeneHi MOKAa3HUKM KJIiHIKO-eMiIeMioo-
TriYHOIO PU3MKY JAaHOI IMOJIil A1 HaBeASHUX BUILE iMyHO-
JIOTIYHUX TTOKa3HUKIB.

OTxe, IIaHCHU TSKKOTO Tiepediry cericrucy B HOBOHa-
pOoIIKeHUX BiporinHo 3poctanu B 1,8—2,7 paza 3a OLiIHKOIO
noiopraHHoi aucdyHKUii BimmoBimHO mo mKamx SNAP,
SNAPII a6o nSOFA npu minBuilieHHi B CUpOBaTLi KPOBi
IiTeil BMICTY iHTepseliKiHy-6 moHan 60 rir/mii. 3poctaH-
HSI CUPOBATKOBOIO BMICTY Ipecerncuny noHaza 1000 Hr/mi
aCoIIil0BaJIOCh i3 TSXKKMMU MOJiIOPraHHUMU MOPYILIEHHSI-
MU, CIIPUIMHEHUMU HEOHATaJbHUM CErcucoM, y 2,3—2.5
pasza BIpOTiIHO MiABULIYIOYM ILIAHCU TSKKOTO Tepediry
iH(eKIiiHOro Tmpoliecy BiAmoBigHO 10 oliHKK 3a SNAP,
SNAPII.

O6roBopeHHs

HesBaxatroun Ha Te, 110 TO3UTUBHA OakTepiajibHa
KyJIBTYypa KpoBi (a00 iHIIIOI B HOPMi CTepMILHOIL 0i0JI0Tiu-
HOI PiIMHU) BBAXAETHCS A0 LIOTO Yacy 30JI0TUM CTaHap-
TOM JIiarHOCTUKM HEOHATaJbHOIO CETICUCY, 1110 T03BOJISIE
OCTAaTOYHO ITiATBEPAUTHU LIel Cepilo3HUI i 3arpo3aMBUA
JiarHo3, TaHUIi METOA Ma€ CBOi OOMEXEeHHsI, Y MepIIy yep-
Ty 3yMOBJICHI TPUBAJIiCTIO BUKOHAHHSI, 00CsiroM OGiomate-
piayty I 3aciBy i MOXJIMBICTIO OTpUMaHHSI XWOHOIO3M-
TUBHUX Pe3yJbTaTiB yepe3 3a0pynHeHHs [3]. [Topsia 3 ium
KJIIHIYHI O3HAaKM W CHUMITOMM HEOHATaJbHOIO CEICUCY
MOXYTb iMITYBaTUCh iHITUMU MPUUYUHAMU a00 MiHIMaJIBHO
MPOSIBJISITUCH Y XBOPUX HOBOHAPOKEHUX, TOMY 3ajIulla-
€TbCSI aKTYaJIbHOIO MOTpeda B TOIIYKY i CTBOPEHHi HU3-
KM e(DeKTUBHUX Ta iHPOPMATUBHUX OiOMapKepiB, 3MaTHUX
CIIPUSITU IIBUAKOMY KJIiHiYHOMY pimeHHo [10].

Ha nmanwuii yac C-peakTMBHMUI OiJOK 3aJMIIAETHCS
HaMOiIbII TOCTYIMHUM i 10Ope BUBYEHUM J1aOOPAaTOPHUM
OGioMapKepoM CEeTICUCY HOBOHAPOXKEHUX, MPOTE TaKOX
iCHy€e HM3Ka OOMEXEeHb 1100 WOro AiarHOCTUYHUX MOXK-
JMBOCTei. 30KpeMa, Ha MovyaTky iHgeKIii BHaCIiIo0K 3a-
TPUMKM CUHTE3y MOTO piBeHb MOXe OyTM HU3BKUM [5],
IO BigOMBAETHCA Ha HM3BKIM UYTIMBOCTI TECTy BIIPO-
JIOBX TepIINX TOAWH 3aXBOpioBaHHs. Ha KoHIeHTpallito
C-peakTUBHOTO OilKa MOXYTh BIUIMBATH UYMHHHUKU, HE
IOB’s13aHi 3 iHGeKIiMnHUM TIporiecoM. Tak, Ha MPUKIAIi
PeTPOCIEeKTUBHOIO AOCHimKeHHs 440 HOBOHAPOIKEHUX
IoxKasaHo, 110 3HaueHHs1 C-peakKTMBHOIO OiJKa B CUpPO-
BaTLi KPOBi Mic/Is MJIaHOBUX ITOJIOTiB IIJISIXOM KecapeBOro
po3TrHY Oyau Ha 50 % HVKYMMM, HiX ITCJIsI BariHajib-
HUX MoJoriB [7]. OTpuMaHO BiAMIHHOCTI LIOIO AiarHOC-
TUYHOI LiHHOCTI C-peakTMBHOTO 0iJika CUpPOBAaTKU MPU
PaHHBOMY ¥ Ti3HLOMY HEOHATaJIbHOMY CETICHUCi abo mpu
ix KomOiHarii [4]. [Tpu 3MiHi TOPOrOBOrO 3HAYEHHS KOH-
neHTtpailii C-peakTUBHOTO 0iJIKa 3MiHIOIOTHCS i1 TOKA3HM -
KU IiarHOCTUYHOI 1iHHOCTI. Tak, 3a JTaHUMU TOCTiTHUKIB
[1], nyst paHHBROTO HEOHATAJILHOTO CETCUCY MOPOTOBE 3HA-
yeHHsI C-peakTUBHOTO Oisika 2,6 MI/J Ma€ AiarHOCTUYHY
HiHHicTh 3 yymmmBicTio 80,6 % i cnenmdiunictio 83,0 %,
a JUTI M3HBOTO CETICUCY MOPOTrOBUii piBeHb 3,6 MIr/a1 Mae
JMiarHOCTUYHY LiHHICTh 78,3 i 87,4 % BimmosigHo. Sk Be-
pudikyrouunii piBeHb BUKOPUCTOBYBAJlacsl KOHLIEHTpaLlist
7,0 Mr/m, 1o Maia 4yTiauBicTh 76,5 % i crenudiyHicTh
98,2 %.

3 orismy Ha 11i OOMeXeHHSs B Hallliii poOoTi SIK TpyIo-
dbopmyBanbHMit piBeHb C-peakTUBHOrO Oilika Oysna BU-
KopucTtaHa KoHieHTpauiss 20,0 Mr/a mis BCTAaHOBJEHHS
acouiailii 3 iHIMMM J1abopaToOpHUMU OioMapkepamu, a
TaKOX KIIHIYHUMU IIKAJIaAMU OLIIHKY TOJIiOpTaHHOI HeI0-
CTaTHOCTI Y XBOPUX Ha HEOHATAJIbHUIA CETICUC.

Tabnunys 4. lNoka3HUKM KIIiHIKO-enigeMiosoriYHoro pu3nKy oKpeMmnx iMyHoJIoriyHUX MapKepiB y BUSIBJI€HHI
TSDKKOro nepeoiry cencucy, BuaHayeHoro 3a wkanamm SNAP, SNAPII, nSOFA, SNAPPEII, PELOD

MoKa3HUKKN PU3UKY
LWikana TsKKOCTI cencucy ATpHGYTHBHUI PU3WK, % BiAHOCHM PU3UK BigHOWIEHHS WaHCIB
(95% Al) (95% Al)
KoHueHTpauisi iHTepaenkKiHy-6 > 60 nr/ma
SNAP 31,0 2,2(1,1-4,4) 3,8(1-13,9)
SNAPII 42,0 2,7(1,1-6,3) 6,0 (1,5-25)
nSOFA 18,0 1,8(0,9-3,6) 2,4(0,6-9,5)
KoHueHTpauis iHTepaenKiHy-8 > 30 nr/mn
SNAPPEII 28,0 2,0(0,8-5,5) 3,3(0,8-13,9)
PELOD 12,0 1,4 (0,6-3,6) 1,7 (0,4-6,8)
KoHueHTpauis npecencuHy > 1000 Hr/mn
SNAP 32,0 2,3(1,1-5,0) 4,1(1,1-15,7)
SNAPII 42,0 2,5(1,0-6,7) 6,0 (1,3-27,0)
KoHLeHTpauis npoKaabUUToHIHy > 0,8 Hr/Mn
SNAP 25,0 1,6(0,4-7,1) 2,8(0,4-18,)9)
SNAPII 20,0 1,4(0,3-6,3) 2,3(0,3-15,8)
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V Hamiii po6oTi mokazaHo, 110 TSKKIiCTh KJIiHIYHOTO
nepebiry HeoHaTaJIbHOTO CEIICUCY, BM3HaueHa 3a JO0II0-
MOTOI0 KOHCTEJSIiiHO-IiarHoCTHYHMX mKaax SNAPII,
SNAPPEII, PELOD, SOFA, nSOFA, PEMOD, SCRIB,
NEOMOD, y rpynax NopiBHSIHHSI 3aJIe3KHO BiJ KOHIICH-
Tpauii B cuposatii C-peakTUBHOTO OiKa B LiJIOMYy He
BiJIpi3HsIIACh, 110 MOTJIO TIOSICHIOBATHUCS, 30Kpema, HasiB-
HICTIO TTOPiBHSIHHOI YacTKX BUIaAKiB paHHboro (40,0 %)
i mizHboro (60,0 %) HeoHaTtanbpHOTO cercucy. OKpiM Toro,
CIIMPAIOYNCh Ha JaHi JiTepaTypy IIOA0 MEHIIOI diarHOC-
TUYHOI iHHOCTI C-peakTUBHOTO OiJIKa y BUSIBICHHI CeIl-
cucy [14], Ha migcTaBi HAIIMX JAHUX MOXHA MPUITYCTUTU
BiICYTHICTb 3B’S13Ky MOro MapriHaJbHO BUCOKHX ITOKa3-
HUKIB 3 TSKKICTIO MOJIiOpraHHO1 AMC(YHKIIIIT Y XBOPUX Ha
HEOHaTaJIbHUIA cerncuc.

SIx cBimuaTh maHi JiTepatypu [6], mOCTiIKeHHS TTPo-
¢ino uMTOKIHIB (Ha mpoTuBary piBHIO C-peakTMBHOTO
Oinka) MoXe HamaTh OiTbII LiIHHY iH(OpMali TIpyu BU-
Oopi HaiOiabII e(PEeKTUBHOIO JiKyBaHHS HEOHATaJIbHO-
ro Cercucy, 30Kpema 1040 BU3HAYEHHS HEOOXimHOCTI
MIpOTU3aIaabHOI a00 IMyHOCTUMYJIIOI04OI Tepamii. Hamu
MpoBelleHe BM3HAUYEHHSI CUPOBATKOBOI KOHIIEHTpaLlil
nposananbaux 1JI-6 Ta 1JI-8, a TakoX MpoTH3ammagibHO-
ro IJI-10 y mpeacTaBHMKIB KJIiHIYHUX TPYIl MOPiBHSIHHSI.
IlokazaHo, 110 MOMNPU BiACYTHICTh CTAaTMCTUYHO BipoO-
TiTHUX PO30iXKHOCTE! y cepelHbOrPYIOBUX MOKAa3HUKAX
CUPOBATKOBOI KOHLIEHTpalii HaBEAEHWX BWIIE iHTEp-
JIelKiHiB 3ay1exkHO Bin BMicTy C-peakTUBHOTO OijiKa Mij-
BUILIEHUIA OTO BMICT BCE XX acOIlifOBaBCS 3i 3pOCTaHHSIM
BMICTY TaHUX XeMOKiHiB y xBopux Il kiiHiuHOI rpynu Ha
TJIi MapTiHAIBHO BUCOKOTO BMicTy C-peakKTUBHOTO MpO-
TeiHy. Y LiJIoMy OTpMMaHi HamMu NaHi y3ro/KYIOTbCS 3
JaHuMu jitepatypu [10], a mocaimkeHHsS MemiaTopiB 3a-
MaJieHHsS! BiIKPUBAE HOBI MOXJIMBOCTI IIJIsSI iarHOCTUKU
i TOAAJIBIIOTO CIMOCTEPEKEHHS 3a HEOHATaJbHUM Cell-
cucoM. Tak, piBeHb C-peakTMBHOIO OiJika B CHpOBATLIi
KpOBi, sIKMii cTaHOBUTH 20 Mr/a i Oinblie, MoxXe Bimo-
OpaxaTu KJIiHiKO-€IMiIeMioJOoriYHU PU3UK 3POCTaHHS
KOHIIEHTpALlil HaBeIEHUX BUIIE MOTY>XHUX Mpo3arnasib-
Hux nuTokiHiB: 1J1-6 monanx 31,4 nir/mi (BP 1,7 (95% 1
1,3-2,2) mpu CIHI 2,8 (95% 11 1,6—5,1)); 1JI-8 monax
24,0 rir/mt (BP 1,9 (95% A1 1,2—3,1) npu CII 4,7 (95%
A1 2,5-8,8)) i nporuzananbHoro [JI-10 monax 18 mr/mia
(BP 1,7 (95% A1 1,1-2,4) ipu CII 2,9 (95% 11 1,6—5,3)).
3 orisaay Ha COPUSTIMBI €KOHOMIUHI XapaKTEPUCTUKM i
IOCTYITHICTh MeTOoAy Bu3HaueHHs C-peakTUBHOTO Oinka
B IIMPOKili Mepexi KIiHIYHMX 3aKjIadiB HMOro pes3yJsibra-
TH, SIKi cTaHOBIATH 20 MI/J i BUIlle, MOXYTh BUCTyMaTU
aleKBaTHOIO aJbTEPHATUBOIO JOBOJI JOPOroMYy i MEHII
MOCTYITHOMY BM3HAUYEHHIO Mpo3alaibHUX iHTepJIeliKiHiB.

Y rpynax HOBOHApPOMXEHUX 3 AJIBTEPHATUBHUMMU T10-
kazHukaMu C-peakTMBHOTO OijKa BUpaXKEHiCTh 3arajib-
HOro Mmpolecy He acoliloBajach i3 BiIAMiIHHOCTSIMMU B
KOHILIEHTpallii TaKUX HiaTHOCTUYHUX MapKepiB CEIICHCY,
SIK TIPECETICUH 1 MPOKAaJIbIIMTOHIH, SIKi cKopillle BimoOpa-
KaIOTh HAsIBHICTb CEIICHMCY, MpOTe He € iHdaaMaToMme-
TPUYHUMU MapkepamMu. BomHouac y cyyacHMX HayKOBMX
IKepesiax i 1oci 00rOBOPIOETHCS OOMEXKEHICTh 3HAUCHHS
OKpeMux OioMapKepiB y AiarHOCTHUIII HEOHATAJIbHOTO CeIl-
cucy [11].

PazoM 3 TuM 3HMKeHHSI piBHS 3araibHoro IgG < 5,0 r/n
y niteit | KITiHIYHOT TPYNU Ha TJ1i BITHOCHO HUXXYOTO BMICTY
C-peakTUBHOTO OiJIKa XapaKTepU3yBajiocs TAKMMU TTOKa3-
HMKaMM KJTiHiKo-emigemionoriaunoro pusuky: BP 1,3 (95%
A1 1,0—1,8) mpu CII 1,9 (95% Al 1,1-3,3), 1m0, MabyTh,
BioOpakasio XXBaBillli MPOLIeCH aHTUTLIOYTBOPEHHS Ha TJTi
OiIbIII BUpaKeHOI 3armajibHOI BiAIOBIiAi Ha TeHepali3oBa-
HYy iH(peKIIil0 HOBOHapOMIKeHUX. TaKi pe3ylIbraTi MOXYThb
po3ryIsImaTucs 3 IO3UIil TMMYacoBOI HE3PiJIocTi HeoHa-
TaJIbHOI IMyHHOI CUCTEMH, SIKa, HAa TyMKY JOCIiIHUKIB [2],
€ BaroMUM YMHHUKOM DPU3UKY HEOHATAJIbHOTO CEIICHUCY,
OCKIJIbKM TirmoramMmarjoOyJliHeMisi B HOBOHapOIKEHUX
COpUYMHEHa BiICYTHICTIO TpaHCIUIALlEHTapHOI mepenayi
no miona IgA ta IgM, a marepunceki IgG nepenatoTbest
yepe3 MIaleHTy JIMIIEe Ha Mi3HiX TepMiHaX BariTHOCTI.

PoGoua rimore3a HaCTyMHOTrO eTary poOOTU BiTHOCHO
TOTO, 1110 BUBYEHI iMyHOJIOTiYHI MapKepu BimoOpaxkaTu-
MYTb KJIiHIYHY TSIKKICTh TIepe0iry HeOHaTaJIbHOTO CETICUCY,
BU3HAYEHY 3a JIOTIOMOTOI0 KOHCTEISLIMHO-iarHOCTUYHUX
IIIKAaJI, OTpUMaJa IMiITBePIKEHHSI, OCKIJIBKY B TiTEH 3 ajlb-
TepHATUBHOIO CYMOIO OaJliB 3a IIKaJaMHu, SIKi BimoOpaxy-
IOTh TOJIiIOpraHHY AMCGHYHKIII0, MaJIM Miclle CTATUCTUYHO
BiporigHi po36ixHocTi 3a BMicToMm IJI-6, mpecencuHy it
MPOKAJILIUTOHIHY.

IMpu BuIMii GanpHi ouiHLi 3a 1mKaaow nSOFA, 1o
BimoOpakae TSKKICTh Tepediry i MporHo3 HEOHATATbHOTO
cericucy [22], BMICT NpOKaJbIUTOHIHY Y XBOPUX CTAHOBUB
1,7 = 0,4 Hr/mu, a B iTeli 3 MEHILIOK 0aJTbHOO OLIIHKOI —
0,25 = 0,02 ur/mn (p = 0,05), a orke, naHuUii Giomapkep
CBiTYUTH HE JIUIIIE TIPO HASIBHICTb, ajie i MPO TSKKICTh re-
Hepasli30BaHOTro iH(eKIiiiHO-3aMaTbHOTO MTPOLIECY.

Ha Hamr morsisin, BCTaHOBJIEHI pe3yJIbTaTh MaloOTh ITpaK-
TUYHE 3HAYEHHSI, OCKIJIbKU JIEMOHCTPYIOTh 3B’S1I30K OKpe-
MUX OioMapKepiB CEeICHUCy 3i IIKajJaMu, sSKi MaloTh IIPO-
THOCTUYHE 3HAaYEHHSI CTOCOBHO HECTIPUSITIIMBUX HACTIIKIB
nepebiry HeoHaTajJbHOTro cerncucy [8].

BuCHOBKM

1. ¥V xBOopux Ha HeEOHaTaJlbHUI CENCUC HOBOHAPO-
JKEHUX 3 aJITePHATUBHUM BMIiCTOM Y CHpPOBaTLi KpOBI
C-peakTUBHOTO OiJIKa TSKKICTh MOJTiopraHHOT TUCHYHKIIIT
i BMIiCT Takux GioMapKepiB, SIK MPOKAJIbIIUTOHIH i Ipecer-
CHH, CTATUCTUYHO BipOTiTHO HE BiPi3HSIOTHCS.

2. CupoBarkoBa KoHIlleHTpallisi C-peakTUBHOTO Oijika
noHaz 20 MT/J1 aCOIIOEThCS 3 KIIiHIKO-EITiIeMiOIOTiYHUM
PU3UKOM 3pOCTaHHS BMicTy 1JI-6 (CIiBBiZHOIIEHHS IIaH-
ciB — 2,8, BimHocHUi puszuk — 1,7), 1JI-8 (cniBBigHOILIEeH-
H 1aHciB — 4,7, BinHocHui pusuk — 1,9) Ta IJI-10 (cmiB-
BiIHOIIIEHHS IIaHCiB — 2,9, BimTHOCHMIA pu3uK — 1,7).

3. BcTaHOB/IEHO MOKAa3HMKMU AiarHOCTUYHOI I[iHHOCTI
TSIKKOTO Iepebiry HeoHaTaJIbHOTO CEIICUCY 32 CyMOIO OalTiB
nosliopraHHoi AMChYHKILT 1151 KOHILEHTpAallil MpecerncuHy
> 1000 ur/ma (uymmuBictb — 60,0 %, cneundiyHicTh —
73,0—80,0 %), 1JI-6 > 60 nir/ma (ayrauBicts — 63,0 %,
crierudivHicTs — 63,0—78,0 %), ipu 11boMy piBeHB 1J1-8
> 30 nir/n xapakTepusyBaBCsl HEIOCTATHbOIO YYTJIMBICTIO
(uymmmBicTh — 38—43 %, cnenudiunicts 73—81 %).

4. Cepen BUBUCHUX iMYHOJIOTIYHMX OioMapKepiB KOH-
HeHTpauis npecercucHy > 1000 Hr/Ma mana HalKpaiii
MOKA3HUKM KJIiHIKO-€IiAeMiOJOriYHOIO PU3UKY TSKKOTO
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CerCHCy 3a JaHUMU KOHCTEISALINHO-TiarTHOCTUYHUX IIIKAaJ
noJiiopraHHO1 AMCOYHKIIT (BiZHOIIEHHS 1aHCiB — 4,3—
6,0, BiTHOCHMIA pU3UK — 2,3—2.5, aTpUOYTUBHUI PU3UK —
32,0—42,0 %).

KonduikT inTepeciB. ABTopu 3asBISIOTH PO BIICYT-
HiCTb KOHMJIIKTY iHTEpeciB i BlacHO1 (hiHaHCOBOI 3allikaB-
JIGHOCTI TIpY TiATOTOBILi JAHOI CTATTi.
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O.K. Koloskova, N.K. Bogutska, O.V. Viasova, S.I. Tarnavska, O.O. Shakhova

Bukovinian State Medical University, Chernivtsi, Ukraine

Some immunological biomarkers of the severity of neonatal sepsis
in newborns depending on different inflammatory response

Abstract. Background. Objective: to study the diagnostic value
and indicators of clinical and epidemiological risk of some immu-
nological biomarkers as indicators of the severity of the clinical
course of neonatal sepsis in order to improve treatment outcomes
in newborns with neonatal sepsis with an alternative serum con-
tent of C-reactive protein. Materials and methods. A compre-
hensive clinical and paraclinical examination of 56 children with
neonatal sepsis was conducted. The severity of neonatal sepsis was
determined using the constellation-diagnostic scales of multiple
organ dysfunction such as SNAPII, SNAPPEII, PELOD, SOFA,
nSOFA, PEMOD, SCRIB, NEOMOD. The comprehensive im-
munological examination with evaluation of immunoglobulin A,
G, M, C-reactive protein, presepsin, procalcitonin, interleukins
(IL) 6, 8, 10 content in blood serum was conducted in all new-
borns. Two clinical groups were formed. The clinical group I in-
cluded 25 infants with neonatal sepsis with a serum level of C-re-
active protein < 20 mg/I (boys — 52.0 %, city residents — 80.0 %,
the average content of C-reactive protein — 8.80 = 0.41 mg/I). The
clinical group II was formed by 31 children with neonatal sepsis
and C-reactive protein blood concentration > 20 mg/1 (with 62.8
% of boys, p > 0.05; 57.1 % of city residents, p > 0.05; the average
content of C-reactive protein — 29.70 + 1.89 mg/1, p < 0.05). Ac-
cording to the main clinical characteristics, the observation groups
were comparable. Results. The conducted studies showed that the

severity of the clinical course of neonatal sepsis, determined us-
ing the constellation-diagnostic scales of multiple organ dysfunc-
tion (SNAPII, SNAPPEII, PELOD, SOFA, nSOFA, PEMOD,
SCRIB, NEOMOD), did not reveal any significant differences in
the comparison groups. It was found that in newborns with a C-
reactive protein content < 20 mg/l, compared to representatives
of the clinical group 11, the concentration of IL-6, IL-8 and I1L-10
was lower by 1.7, 1.5 and 1.8 times, respectively. Thus, patients
of the group II had the risk of increasing serum content of IL-6
> 31.4 pg/ml (relative risk (RR) 1.7 (95% confidence interval (CI):
1.3—2.2) with an odds ratio (OR) 2.8 (95% CI: 1.6—5.1)), IL-10
> 18 pg/ml (RR 1.7 (95% CI: 1.1-2.4) with an OR 2.9 (95% CI:
1.6—5.3)), and IL-8 > 24.0 pg/ml (RR 1.9 (95% CI: 1.2—3.1) with
an OR 4.7 (95% CI: 2.5-8.8)). Among the studied immunologi-
cal biomarkers, the concentration of presepsin > 1,000 ng/ml was
accompanied by the best indicators of the clinical and epidemio-
logical risk of severe sepsis according to the constellation-diag-
nostic scales of multiple organ dysfunction (odds ratio 4.3—6.0,
relative risk 2.3—2.5, attributable risk 32.0—42.0 %). Conclusions.
Elevated content of some markers of neonatal sepsis (presepsin,
procalcitonin) and interleukins (IL-6, IL-8) can be considered a
biomarker of a severe course of neonatal sepsis with probable de-
velopment of multiple organ dysfunction.

Keywords: neonatal sepsis; C-reactive protein; presepsin
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CrnsipoBa B.O."?, Yavikiscbkmi P.A.", KouabuH H.B.3, XKenesHsikos O.fO.4, Kuwakesmy I.T.°
"/AbBIBCbKV HALIIOHQABHM MEANYHU YHIBEPCUTET iMEHI AQHUAQ [QAmLbKOro, M. AbBiB, YkpQiHa

?/AbBIBCbKWI OBGAQCHUV FOCIITAAb IHBAAIAIB BiviHV TQ pernpecoBaHMX iM. tO. Aviriv, M. AbBiB-ByHHMKY, YkpaiHQ
SMeANYHUY LIEHTD PENPOAYKTUBHOIO 3A0P0B ST «AAMISI», M. IBQHO-QpaHKIBCHK, YKpaiHa

“XQpKIBCbKN MICbKVI MEPUHATAABHWV LIEHTO, M. XQPKIB, YkpQiHO

5IBAHO-PP AHKIBCbKMA HALIOHQABHW MEAVNYHNA YHIBEpCUTET, M. IBQHO-QpaHKIBCHK, YikpaiHa

EHTepo6io3s 9Kk pakTop arpecii
3AMAAbHUX NPOLLEeCiB Ce4YOBOI TO HMKHIX BIAAIAIB
CTOTEeBOI CUCTEeMM B AIBYOTOK i MIAAITKIB
(OTrASA AiTepaTtypu | BAOCHI BUNOAKWN)

Pestome. Memoro darozo docaidocenns € ananiz enidemionoeiunoi cumyauyii 3 enmepo6iosy ceped diguam 3 namono-
2i€r0 cevosol cucmemu i npuU ypadsCeHHAX HUNCHIX 8i00inie cmameesoi cucmemu 3a danumu 6a3 aimepamypu (PubMed,
Google Scholar, ResearchGate, PLoS, Hindawi) ma suceimaenns pe3yasmamis 61acHuX KAIHIYHUX cnocmepedcers. Mu
onpauroganu norad 200 pobim, npucésueHux eniugy eHmepooiosy Ha po3eumok anenouyumy, o6ausvko 70 podim npo
8UABNCHHS 8I0N0BIOH020 NApaA3umMa 6 JHCiHouiil penpodyKmueHiil cucmemi i 0au3vko 50 nybaikayii wj00o oo 8UsA6AeHHS
6 ceuosudinvHill cucmemi. Mu nodaau 4 kainiuni cnocmepedicents w000 HasgeHocmi enmepo6io3y 6 dieuamok i nioaim-
Kise. Hageau ghomoepadhii ecocmpuxie y uenmpugyeami ceui it y HUICHIX 8i00inax jicinouoi cmameegoi cucmemu 3 onucamu
He2amueHux 6NAUSIe napasuma Ha 300pos’s disuamox i niorimkis. Enmepo6ios modice Oymu nepuiouepeosum YuHHU-
KOM XPOHIYHUX 3aNANbHUX NPOYECI8 CeH080i cucmemu ma HUNCHIX 8I00inie cmamesux wiasxie y 0ieuamox i nionimkie.
KimouoBi cioBa: enmepobios; ceua; eyavea; disuamica; nioaimxu; 3anarens

Bctyn

EHTepo6io3 onHakoBoto Mipoto BusiBIsieThesl B CIIIA,
€sporeiicbkomy Corozi, Kurai i B KkpaiHax, 1110 po3BUBa-
oTbest, Asii, JlaTuHChbKOi AMepuKM i AQpUKH, a TAKOX B
YKpaiHi, pu 1IbOMY MOIIUPEHICTh iHBa3ii rOCTPUKIB 3pocC-
Ta€ 3 POKY B piK, 0cO0IMBO B fiTeii |3, 4, 14, 20, 25, 39, 40,
42, 43].

ITposiBu 3amanabHOI TTATOJIOTII CEYOCTaTEBOI CUCTEMU B
IUTSYOMY 1 ITIUTITKOBOMY Billi 4aCTO BUKJIMKAIOTHCS TUMU
CaMUMU €TiOJOTiYHUMU (paKTOpaMU — IaTOT€HHUM 3pOC-
TaHHSIM KUILKOBOI naauuku, Proteus spp., Klebsiella spp.,
S.aureus, S.agalactiae [21]. Ha Ti1i eHTepo0io3y CXOXicTbh
a00 MoeAHAaHHSI CUMIITOMIB 3alajJbHUX MPOILECiB cTaTe-
BOI CUCTEMU 3 SIBUILAMU AU3YPil HEOMHOPA30BO CITOHYKAE
MalieHTOoK 0 3BepHEHHs 110 TiHekojora [24, 30, 38]. I B
LIbOMY acCHeKTi eHTepo0io3 SIK MOXJIMBUU €TioJOoTiYHUM
¢akTOop PEeUMAMBYIOYOTO IIMCTUTY i BYJbBOBATIHITY He

BPaXOBYEThCS SIK JIKapsIMM 3arajbHOI IMpPaKTUKHU, TaK i
JabopaHTaMM, $SIKi TIPOBOAATHL aHadi3 cedi. Ilopsa 3 uum
eHTepo0i03 i3 yacToToro 10 40 % BUSBASIOTH Y XiHOK, sIKi
3BEpPTAIOTHCS IO MEIUYHY JIOTIOMOTY 3 IIPUBOJY TiHEKOJIO-
riYHUX MMOPYIIIEHb: BariHITYy i BYJbBITY pi3HOi eTiosorii [35].

I3 yaciB CPCP B Ykpaini nipo Bci Bunaaku odiiiiitHo
BUSIBJIGHOT MJIMCTSIHOI iHBasil HeoOXimHO Oysio TMOBiIO-
MJISITA B CaHEITiICITyKO0y, SIKa TIiciIs MmaIepoBoi Ta OpraHi-
3aliiiHOI poOOTU IIPOBOMAMIIA OOCTEXKEHHS 1 3aydeHHS
IIO JIiKyBaHHsI BCiX wieHiB poauHu. Lle cTBoproBano 3Ha-
YHUN AUCKOMMOPT I JIOAMHU abo ciM’i, y sKiii BuU-
sIBJIeHUI eHTepo6io3. ToMy NpuXOBYBaHHSI BUSIBIEHUX
iHBa3iil, mpen’siBaeHHs (PIKTUBHUX HOBITOK i pe3y/abTaTiB
O00CTEXXEHHSI TUTSIYMM 3aKJIaJaM YM IIKOJaM, MporaraH-
Jla caMOJTiKyBaHHSI, Oe3pelieNnTypHUI Mpoaax JiKapChbKUX
aHTUTEJIbMIHTHUX 3ac00iB, MacoBa pekiama y 3MI BA/liB
CIIPUSIIU TIOIIMPEHHIO HE JIMIIE Tapa3suTapHUX ypaXeHb,
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© Bupaseub 3acnacokuii 0.10. / Publisher Zaslavsky 0.Yu., 2023

[ina kopecnonaeHuii: Cknaposa BaneHTiHa OnekcaHApiBHa, AOKTOP MeAUYHIX HAyK, AOLEHT Kaheapi cimeilHoi MeAuLHM, JTbBIBCbKMIA HaLlioHaNbHIIA MenuHwi yHiBepcuTeT iMeHi [laHuna fanuub-
koro, Byn. lMekapcbka, 69, M. JIbgig, 79010, Ykpaita; e-mail: valisklyarova@hotmail.com; Ten. +38 (067) 7647766
For correspondence: Sklyarova Valentyna, MD, PhD, Associate Professor of the Department of Family Medicine, Danylo Halytsky Lviv National Medical University, Pekarska st., 69, Lviv, 79010, Ukraine;

e-mail: valisklyarova@hotmail.com; tel. +38 (067) 7647766

70 3AOPOB 1 AUTUHW, ISSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 18, N2 2, 2023



Orasip Aitepatypm / Review of Literature

ajie i XBOpoO i CMepTHOCTI, BUKIIMKAaHUX HUMU. CaMe TOMy
CTAaTHUCTUKA eHTepobio3y B YKpaiHi 3a octaHHi 10 pokiB He
CWIbHO 3MiHIOBaJiach B oilliiiHMX 1udpax Ha mamepi i
cranoBwia 1100 BumankiB Ha 100 000 HacesleHHS, JeBOBa
yacTka Ipunagaia Ha aireit mo 10 pokiB. OmHak npu Ta-
KOMY HU3bKOMY BUSIBJICHHI 15 KOMIIaHil, SIK yKpaiHCbKUX,
Tak i 3apyOixkKHMX, peaizyloTh Ha YKpaiHCbKOMY hapMa-
LIEBTUYHOMY PUHKY MPOTHUIIapa3uTapHi JiKapchKi 3acodu,
i 1Ile He BpaXOBYIOUM YMCJIEHHI Tpojaxi ¢ditornpernaparis i
6iomo0aBoK B antekax ta IHrepHeri [36].

MeTo10 IaHOro INOCIIIKEHHSA € aHali3 emizeMioso-
TiYHOI cUTyalii 3 eHTepo0io3y cepel AiBUaT 3 MaTOJIOTIEI0
Cce4yoBOI cHucTeMu 3a gaHumu 0a3 Jiteparypu (PubMed,
Google Scholar, ResearchGate, PLoS, Hindawi) Ta BUCBiT-
JIEHHSI pe3yJIbTaTiB BIaCHUX KJIiHIYHUX CITOCTEPEXEHb.

MarepiaAn Ta meToamn

Mu onpaimoBasin noHan 200 poOiT, MpUCBIYEHUX
BIUIMBY €HTEp00io3y Ha PO3BUTOK areHAMIUTY, OJU3bKO
70 po6iT IIpo BUSIBICHHS BiAIIOBiIHOIO Mapa3uTa B XKiHOYilA
PeNpOAYyKTUBHIN cucteMi i 6m3bko 50 myOikaiiii momno
10T0 BUSIBJIEHHSI B CEUOBUIUIbHIN crucTtemi. Mu momanu 4
KJIiHIYHI CIIOCTepeXeHHs 100 HAsIBHOCTI eHTep00io3y B
MiBYATOK i IMiJTITKiB.

PesyAbTaTH

IuBazist Enterobius vermicularis npy peLIUINBYIOUMX iH-
deKIisIX CeYOBUBIIHUX LUISIXIiB SIK Y TOPOCIUX, TaK i B [li-
Tell HEOJHOPA30BO BUCBITIIIOBAIACH y ITyOuTikauisx [1, 6, 7,
11, 12, 16, 37] (puc. 1).

EHTepo6io3 Takox OyB onucaHuil MpU 3anaibHUX MPO-
11ecax CeYOBMIIIbHOI CUCTeMU B 9-MicsiuHOl auTuHM [15] i
7-piunoi aiBunHkH [28] (puc. 2).

BuBuenns BrinuBy Enterobius vermicularis Ha ctaH ce-
YOBUAUILHOI CUCTEMM aKTHBI3yBajlOCs 32 OCTAaHHE MIeCsI-
TWIITTSI B pi3HUX YaCTUHAX CBiTy. 30Kpema, poboTa A. AG-
nyiacaau Ta cmiBaBT. 2020 poky Iokasajia 3B’SI30K Mix
eHTepo0i030M Ta iH(EeKIIi€l0 CeYOBUBIIHUX IIUISIXIiB 3 arpe-
CMBHMM MaTOreHHUM poctoM E.coli, S.aureus i Klebsiella
[2]. Le y3romxkyeTbcsi 3 pe3yjibraTaMM Hallloi poOOTH B
nonepeaHi poKu, MPUCBSYEHOI 30iIbIIIEHHIO MMaTOreHHO-
ro pOCTY KUIIKOBOI Naau4ku, Proteus spp., Klebsiella spp.,

PucyHok 1. JinunHku E.vermicularis
3i 3pa3ka cevyi [37]

S.aureus, S.agalactiae, a Takox Ureaplasma urealyticum i
parvum i KJIIHIYHUX CTaHIB, SIKi BOHU BUKJIMKAIOTH [34].

Kpim Toro, € Takox my0Jikallii, MpUCBsYEHi BUSIBICH-
HIO eHTepo0io3y y BariTHUX 3 OaKTepiypi€to i XpOHIYHUMU
3anaJbHUMU 3aXBOPIOBAHHSIMU CEYOBOTO MiXypa i HUPOK
[23]. TTopsia 3 MM MiKPOCKOITiYHO Oy BUSIBJICHI SIK STALIST
TOCTPUKIB, TaK i XXUBi ocoounm [6] (puc. 3, 4).

Ha xanp, y mitepatypi momaHo i JieTaIbHi HACIi KK €H-
Tepobiosy, 3okpema M. Serpytis i D. Seinin onucanu tpa-
TiYHUI BUMNAAOK IMEPCUCTEHIIIi eHTepo0io3y 3 pO3BUTKOM
TMEPUTOHITY i cercucy B KiIiHili B Pusi, mpu marojoroaHa-
TOMIYHOMY PO3THHI TOCTPUKY Oy BUSIBJICHI i B TKAHMHAX
HUPOK i JiereHb [34].

Ha cborogHi AOCHioKeHHS Ha HasBHICTb [JIMC-
TiB HEe BXOISTb JO MEPeiKy BKIIOUEHUX 0 MPOTOKOIY
000B’SI3KOBUX 00CTEXEHb, SIKi MPOBOISTLCS MPU 3anallb-
HUX 3aXBOPIOBAHHSIX OPraHiB Mayioro Taza, CE40BMBITHMX
LIJISIXiB, 3aMajieHHi HUPOK, iH(MEKIIisX, 1110 nepeaaTbest
CTaTeBUM IIUISIXOM, TUITAHYBaHHI BariTHOCTI, HETUTiTHOCTI,
3/1ilICHeHHI 3aXO0/1iB KOHTpAIIETIlii, MiOMi MaTK|, eHJIoMe-
TPio3i, KicTaxX IEYHUKIB TOLIO.

V nakaszi MO3 Vkpainu Big 15.07.2011 Ne 417 nopani
MPOTOKOJIbHI AiarHO31, MPU SKUX HEOOXimHO OOCTEXXUTU
XBOpHUX Ha Mapa3uTiB:

1. TocTpuii BariHiT, miAroCTPHUiA i XpOHIYHMI BariHiT.

2. TocTpwuii, miarocTpuii i XpOHIYHUI BYJIbBIT.

3. Abcuec BysnbBU. DYpPYHKYJT BYIbBU.

4. Bupaska mnixsu. Bupaska By1bBU.

5. IHmi yroyHeHi 3amajieHHs MiXBM i ByJbBU. BariHir,
BYJIBBIT i BYJIbBOBATIHIT MpHY iHGEKIINHKX i TapasuTapHux
3aXBOPIOBAHHSIX KiacudikoBaHi B iHIIMX pyOpuKax: KaH-
NIUI03 — repriecBipycHa iHpekis — roctpuku (puc. 5).

TloTparuisiHHSI TIUCTIB Y Pi3HIi Bifaiau XiHOYO1 perpo-
IYKTUBHOI CUCTEMU MOXE BUKJIMKATU TaKi TiHEKOJIOTIYHi
MaTOJIOTIi, SIK eHAOLEPBIllUT, €K301IEPBIlIUT, €HAOMETPio3
YY epo3il MK MaTKH.

Toii dakrT, 1110 B 50 % malieHToK 3 pelUINBHUM KaH-
IUIO3HUM KOJIBITITOM BMSIBJISIM Tapa3uTapHi iHBa3ii,
CBiIYMTb MNPO MPUUYMHHO-HACTIIKOBUI 3B’SI30K XPOHIUHUX
3arajJbHUX TMPOLECiB HIKHIX BiIUIiJIiB CTaTeBUX ILISIXiB 3
MIMCTSIHUMM 1HBa3isIMU HUKHIX BiUIiUTiB KMIITKOBO-IILTYH-
KOBOTIO TpakTy [35, 36].

PucyHok 2 3pa3sok cedi 3 ariyem E.vermicularis [28]
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-
PucyHok 3. SliiLsi rocTpukie y LleHTpugyrati ce4i B LeHTPi TpeTUHHOI MeaAnYHOi gonomMoru
B LeHnTpanbHivi IHgii [19]: a) ocan cedi, w0 noka3ye niockoonykse siiue E.vermicularis 3i 3ropHyToio

JINYUHKOIO i KiJIbKOMa epuTpoLuTaMu Ha 3a4HbOMY rniaHi (Mokpe kpinneHHs; x 10);
b) 3a6apenennii ocag Toro x eunaaky (MAI1; x 10)

PucyHnok 4. MikpogoTorpadii 3pa3ka cedyi 3 BUssBieHUMU napa3ntamMmm (XKOBTi OBasibHi 06°€KTy nocepenuHi
KOXXHOIo 300pa)keHHs1). BepxHi ¢poTorpagpii MmaroTe 36inbweHHs x 20, HKHI — X 40. KoxHa wkana 20 um [6]
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PucyHok 5. lNMepcucreHuis roctpuka Ha LWKipi
nepiaHanbHOI QiNsHKU NPy riHekosoriyHomy ornsigi

PucyHok 6. HasiBHICTb rocTpuka Ha LnALi MaTkn
nig yac riHekosioriyHoro ornsay

PucyHok 7. Hacnigkv po34yyxyBaHHSs Vi nogpa3HeHHs nepiaHasbHOT QiNSHKN
i Byn1bBY yepes nepcuUcTeHLito eHTepobio3y

I1posiBU anepriyHOro KOJBIIITY i BYJbBITY 4acTO aHa-
JIOTiIYHI MposiBaM PELIMIAMBHOTO TMOIpa3HEeHHs (Ka3eo3Hi
BUJIUJIEHHS, TIedisl, TTOYEPBOHIHHS), TOMY JOLJIBHO ISt
YTOYHEHHSI JiarHO3y BpaxoByBaTH Tapa3uTapHi iHBasil sk
X MOXJIMBUI YNHHUK.

O6roBopeHHs

TocTpuku TepeBaKHO Mapa3uTyIOTh Y IHUCTATIbHOMY
BiIIii TOHKOI KMIIKM, CiIliil KM Ta IIPOKCUMAaIbHOMY
Bimmini ToBcToi Kuiku. CaMKU TOCTPUKIB OITyCKAlOThCS B
MpsSIMY KUIIKY, aKTUBHO BUXOISITh HA30BHi Uepe3 aHalb-
HUM OTBip, BiIKJIagal0Th SIS HA TMepiaHadbHi CKJIAIKM i
ruHyTh. OJIHa camMKa rocTpuKiB Moxe Biakiactu o 17 000
senp. Situs, BinkIameHi camMKamMu TOCTPMKIB, H03piBa-
10Th 3a 4—6 TOAWH i CTAIOTh iHBAa3UBHUMU. BOHU MOXYTb
3’SIBJISITUCS HA HUXKHIM OUTM3HI, HAKOMTMYYBATUCS il HiT-
TSIMU TIiJI Yac po34iCyBaHHS i MPU MOPYIIEHHI Tiri€eHIYHUX
MpaBUJI 3a0pYIHIOIOTh HABKOJUIITHI MPEAMETH, irpalliku,
OCyH, IPONYKTHU XapuyBaHHS. Sl TOCTPUKIB BiTHOCHO
CTiiiKi B HAaBKOJIUIITHOMY CepeIOBMIIII I 30epiraroTh iHBa-
3UBHICTb 10 2—4 THXHIB. 3arajibHa TPUBAIICTh XXUTTS TO-

CTPUKiB 3 MOMEHTY 3apaXK€HHSI 10 BUXOMY CTaTEBO3PIIMX
CcaMOK JUISI BiKJIagaHHS sSIELb CTAHOBUTDH 1—2 Micsi, ane
yepes yacTi repe3apakeHHs eHTepo0io3 MOXe TPUBATH J10-
Bri poku [17].

OCHOBHUM MeEXaHi3MOM 3apaxeHHsI € (eKalbHO-
OpaJIbHUI NUISIX TIepenadi, MPOBIIHUN LIISX Tepenadi —
KOHTaKTHO-ITOOYTOBU, IIpM LOMY pYyKH, 3a0pymHeHi
SIMLSIMM TeJIbMIHTIB, € OCHOBHMM (DaKTOpOM IIepeaadi.
LlboMy cripusie HEAOTPUMAHHS CaHITAaPHUX HOPM 3 MUTTS
PYK, ypOaHi3allis CYCIiJIbCTBa, ByJUUYHE XapyyBaHHs, Ky-
MiBJIsSI MPOAYKTIB HA CTUXiMHUX PUHKaX, YTPUMaHHS TBa-
PUH BIoMa 0e3 HaJIeXHOI ririeHu i aereabminTu3altii [27].

HeratuBHuii BMIMB eHTepoOio3y Ha PENpPOAYKTUBHY
CHUCTEMY B XiHOK aKTMBHO OOTOBOPIOETHLCS Y CBITOBIl Jii-
Teparypi. Lle eHTepo6io3 TpyO, SIEYHMKIB, BUSIBICHHS I1a-
pa3uTIiB B EHAOMETPIi i IIMTONOTiUHMX Ma3kax [9, 18, 22, 24,
26, 29, 31, 32, 41].

CKJIaiHICTh 1iarHOCTUKU €HTEePO0io3y 00YMOBJIEHA Cy-
KYITHICTIO (paKTOPiB:

— HHU3bKaA TOiH(POPMOBAHICTh YPOJIOTIB i TiHEKOJIOTIB
Mpo arpecuBHUil BIiuB Enterobius vermicularis;,
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— HebaxkaHHS POOUTH OIKC i BiICYTHICTh 000B’ I3KOBUX
MPOTOKOJIiB OMKUCY SIELb IJIMCTIB y LHEHTpUdyraTi cedi Jii-
KapsIMM JlabopaTopii, 0COOJMBO SIKIIO aHaJli3 cedi TPOBO-
JIUTHCS HA aBTOMATUYHUX aHajlizaTopax [8, 19].

B ykpalHChKMX MPOTOKOJIaX MM 3HAMIILIM peKOMEHIa-
il oI0 BUSIBJIICHHS ITapa3uTiB IIpU BUpa3Kax i adbciecax
30BHIIIIHIX CTAaTeBUX OPraHiB, PELMJAMBYIOUOMY BYJIbBITI.
I Mu He 3HaAMIUIM TTPOTOKOJIB 3 PEKOMEHAALISIMU 11100
BU3HAYEHHSI €HTepo0io3y MpU PEUUINBYIOUNX 3aTlaTbHUX
polecax CEeYOBMBINHUX IUISXiB. Y IPAKTUYHIA poOOTi
JIiKapsi IpU 3allajJbHUX XPOHIYHMX MPOliecax CTaTeBOl CUC-
TeMU KpiM 3arajbHOTr0 aHalli3y ceui peKOMEeHAYEThCS MPO-
BOJIUTHU OaKTEePioJOriuHe MOCTiIKEHHS Cedi 3 UyTIUBICTIO
10 aHTubioTHKiB [5, 10].

IIpoGaema eHTepobiody Oe3mocepeaHbO IOB’si3aHa 3
TUCKYCIMHUMU TMUTAHHSIMM aHTUOIOTMKOPE3UCTEHTHOC-
Ti MPU NATOJIOTiI CEYOCTaTeBOI CUCTEMU, OCOOIMBO Ha TJi
3aCTOCYBaHHSI PE3epBHUX TperapaTiB Iija Jac JiKyBaHHs
COVID-19 (MepoHeM, TieHaM).

I o nani?

Hacmingku BiZCyTHOCTI miarHOCTUKM eHTepo0io3y — I
HE TiIBKY HepallioHAJIbHICTh 3aCTOCYBaHHSI aHTUOIOTUKIB
3 TMOJAJBIINM PO3BUTKOM aHTHOIOTMKOPE3MCTEHTHOCTI,
peunauBy iHPEKLiHUX MPOsIBiB CEUOBUILIBHOI CUCTEMU
3 XpOHi3allielo Tpoliecy, ane if JeTaabHi BUMAIKU. 1X He-
MOXJIMBO YHUKHYTU 0€3 CBOEYACHOI 1iarHOCTUKU HaBiThb Y
€BPONENChKUX KpaiHax 3 BUcCOKoMpodeciiiHoo Meauiu-
Hoto [33].

[1pu po3poOili AiarHOCTUYHO-TEPATIEBTUYHUX 3aXO[liB
KOpeKIlil i mpodiakTUKU peluanBiB MOTPiOeH iHAMBILY-
anpHuit miaxin po mauieHtise, HEOBXIJIHO BpaxoByBatn
MOpsiJT 3 MEAMKAMEHTO3HUM JIiIKYBaHHSIM HACTYITHE:

1. YMOBU ITpOXMBAaHHSL.

2. KinpKicTh WiIeHiB ciM’i, miTeil, yTpuMaHHS JOMAaIIHiX
TBapUH y MOMEIIIKaHHi a00 Ha TepUTOPii OYANHKY.

3. BukopucTtaHHs IpoTUNapa3suTapHUX IperapariB 3
npo@iIaKTUYHOIO abo0 JiKyBaJIbHOIO METOIO cepel CIiB-
MEIIKaHIIIB i JOMAIIHiX TBApUH.

4. Pobota abo yacte rnepeOyBaHHSI B JUTSIYMX KOJIEK-
TUBAX — IIKOJM, OUTSIYI CalaKW, BiIBiMyBaHHS OUTSIYMX
KiMHaT.

5. OuiHka TOTpUMaHHSI TPUHLMIIIB CaHITApHO-TIPO-
CBITHUIILKOI pOOOTHM MIOM0 MOXKJIMBUX IUISXiB Tepenadi
TeJIbMiHTIB.

6. BukopucraHHsI B peXXUMi XapuyBaHHSI IIPOIYKTIB i3
MPOTUTAPa3UTAPHUMU BJIACTUBOCTSIMU.

IlaroreHeTnuHa Tepamiss eHTepo0io3y MPOBOAUTHCS
AHTUTeIbMiHTHUMU npernapatamu |17, 42]. [1pu nikyBaHHi
CJIi/l JOTPUMYBATUCS TAKUX MTPABUIL:

— JIiKyBaHHSI Ma€ OyTH KOMIUIEKCHUM i CIIPSIMOBaHUM
HE JIMIIEe Ha 3HUILEHHS Mapas3uTiB, aje i Ha JIiKBigalito
HACHiIKiB IXHBOI XXUTTENISNILHOCTI VIS OpraHiamy (aHemist,
aJiepriyHi MPOsIBY TOIIIO);

— QAHTUTEJbMIHTHUI mMpernapar MOBUHEH MaTU Jiap-
BillMAHY (3HUIYBATU JUYMHKM), OBIUMIHY (3HUILYBATH
STATIS ), BepMILMAHY (3HUILYBaTH JOPOCNX ITAPa3UTIB) MIil0;

— KOHTPOJIIOBAaTH PE3yJbTaTU JIiKyBaHHS (HE MEHILe
HixXX yepe3 14 gHiB micjIsa 0CTaHHBOTO IHS JIiIKyBaHHS).

CporonHi € edeKTUBHI IMPOTUTEIbBMIHTHI IIpernapaTu
IJIs JIIKyBaHHSI €HTepo0io3y: aabOeHma3oj1, MeOeHIa30,

nipanTena. HeoaMiHHOIO YMOBOIO YCITIIIIHOI AereJIbMiHTH -
3allil XBOPUX HAa €HTepo0io3 € OJHOYACHE JIIKYyBaHHS BCiX
YiIeHiB ciM’i i cyBope NOTPpUMAaHHS Tiri€HIYHOTO PEXUMY
IUISI BUKJIIOYEHHSI peiHBasii. YHiBepcaJlbHUM e(heKTHB-
HUM aHTUTEJIbMIHTHUM 3aco00M € anbbeHnaszon (Bopwmiin),
SIKUI Ma€ IIMPOKUI CMEKTP aKTUBHOCTI, 1110 OCOOJIMBO
BaXXJIMBO HE TUIbKM MPU €HTepoOio3i, aje i mpu MiKCT-
igBa3isgx. KpiM 3maTHOCTI 10 BITTMBY Ha JOPOCINX OCOOMH,
anbbeHmason (Bopwmin) Bimpi3Hsie Bucoka oBillMAHA i Jap-
BilMmHa akTUBHICTh. [Ipemapar mopyliinye OKMCHIOBaIbHI
MPOIIECH, MPUTHIUYYE TPAHCIIOPT INIIOKO3U B TeJIbMIiHTIB,
Jli€ Ha M 13U KUIIIKOBMX HEMATO/ IILISIXOM JeTojsipu3altii
iX HEpBOBO-M’SI30BUX 3’€ITHAHD i OJIOKYE Iil0 XOJliHeCcTepa-
31. YHachinok npuiiomy BopMisly He aKTUBi3yeTbCs MpPO-
1IeC BUJUJIEHHsI 30yOIHUKA B HaBKOJMIIHE CEpPeIOBUILE,
TOMY IAILli€HT T Yac JiKyBaHHS He MOXe OyTH 3apa3HUM
st otouytounx. Kpim 1boro, Bopmin Mae teparneBTUUHY
IO TPU 3apaXKeHHSIX KPYIJIIMMU, TUIOCKUMU (Y TOMY YUCITi
CBUHSIYMM 1IiM’IKOM) YepB’sIMU Ta iX JUYMHKAMU. AJlb-
OeHIa3071 BCMOKTYEThCS B IIJTYHKOBO-KUIITKOBOMY TpaK-
Ti HA 5 %, MPUITOM XHMPHOI TXi TMiJABUIIYE BCMOKTYBaHHS
Ipernapary B 5 pasiB, 1110 HEOOXiTHO BpaxOBYyBaTH IIpU MOTO
MpU3HAYEHHi.

BucHOBKMU

BuBualoun eHTepo0io3 B OCTaHHIX MyOJiKallisix, MU
3Haiinum noHaa 200 poOiT, MPUCBSIYEHUX BIUIMBY €HTE-
po6io3y Ha PO3BUTOK aNeHAUIUTY, 0JU3bKO 70 podiT nMpo
BUSIBJICHHSI BiZIITOBiMHOTO Iapa3uTa B XiHOYil perpoayK-
TUBHI cucteMi Ta 6;1u3bKo S0 rmyOJTikaliii Mpo BUSIBICHHS
JOTr0 B CEUOBUJILIBbHIN CUCTEMI.

3aocranHi 10 pokiBy pi3HUX YaCTUHAX CBiTY 3’ SIBJISLIIUCS
pOOOTH PO BUSIBIIEHHS €HTep00io3y B CCYOBUILIBHII CHC-
TeMi B IiBYATOK O POKY i MiTiTKiB.

[Ipy penuouByIOUMX 3aXBOPIOBAHHSIX CEYOBUILIBHOI
Ta CTaTeBOI CUCTEMU HEOOXiIHO peKOMeHIyBaTu oOcCTe-
JKEHHSI Ha eHTepo0io3.

OcCKiJIbKM aBTOMATUYHI JIaOOpAaTOpHi AOCIiIKEHHS
HeE 3[aTHi BUSIBUTU €HTepobio3 y cedi, He0OXiZHO PeKo-
MEHYBaTH PyYHE TOCiIXKEHHS cedi B TPOOJIEMHUX XBO-
puX, aKIIEHTYBaTHU yBary JiikapiB-1a00paHTiB Ha Tapa3u-
Tax [13].

BHecok aBTopiB. Yci aBTOpM TiATBEpPOWIIU, 10 BOHU
3pOOWIIM CBilf BHECOK Y 3MICT IIi€1 CTATTi i BiAIIOBigaIM Ha-
CTYITHMM 3 BUMOTaM: a) 3HAaYHUI BHECOK Y KOHIIETIIIiIO Ta
IW3aiiH, OTpMMAaHHS JaHUX a0o aHali3 Ta iHTepIpeTalliio
IaHUX; 0) IMiAroToBKa ab0 Meperjsan CTATTi; B) OCTaTOUHE
3aTBEePIKEHHS OIMyOJIiKOBaHOI CTaTTi.

Konduikr intepeciB. KomeH aBTOp He 3asiBISIB MPO
OyIb-$IKi MOTEHIIiHI KOH(IIKTH iHTepeciB.
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Enterobiasis as a factor for aggression of inflasnmatory processes of the urinary
and lower reproductive tract in girls and adolescents
(literature review and own cases)

Abstract. The objective is to study the epidemiological situation
on enterobiasis among girls with urinary system pathology and le-
sions of the lower parts of the reproductive system by analyzing
literature databases (PubMed, Google Scholar, ResearchGate,
PLoS, Hindawi) and to consider the results of our own clinical
observations. We have processed more than 200 works on the ef-
fect of enterobiasis on the development of appendicitis, about 70
works on the detection of this parasite in the female reproductive
system, and about 50 publications on enterobiasis in the urinary

system. We presented 4 clinical cases on the presence of enterobia-
sis in girls and adolescents. We provided photos of pinworms in the
urine centrifuge and in the lower parts of the female reproductive
system with descriptions of the negative effects of the parasite on
the health of girls and adolescents. Enterobiasis can be a primary
factor in chronic inflammatory processes of the urinary system and
the lower genital tract in girls and adolescents.

Keywords: enterobiasis; urine; vulva; girls; adolescents; inflam-
mation
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PoAb MiKpOPHK y p0o3BUTKY 30XBOPIOBOHDb NEYiHKU
YactuHa 1

Pesiome. Y nayxosomy oensndi noxazano poav mikpoPHK y poseumky 3axeoproéans neuinku, a came 20cmpoi ne-
YiHK080I He0OCMAamHoCmi, HeanKk020AbHOI JHCUPoeoi Xxeopobu nevinku. Jns Hanucanus cmammi 30[UCHIO8ABCA NOULYK
iHghopmauii 3 euxopucmanuam 6a3 danux Scopus, Web of Science, MedLine, PubMed, Google Scholar, EMBASE,
Global Health, The Cochrane Library, CyberLeninka. Asmopu naeodsmo 3uauenns desxux mikpoPHK npu pozeumky
3aX80pH06aHb NevinKu. Bcmanosneno, wo po3sumox eocmpoi nevinkoeoi HedocmamHocmi no8’a3anuil 3 6ipociOHuUM
nidsuwenuam Konuenmpauii miR-21, miR-122, miR-221 i miR-192 y cuposamui kposi. Aémopamu nagedeni oco-
bausocmi amirnu emicmy mikpoPHK npu eocmpiii neuinkogiii Hedocmamuocmi 6 dimeil. [lokazarno, wo aiKapcoko-in-
dyKosana eocmpa newiHKkoea HedOCMamHicmy CYnpo8ooNCcyeEMbCs nideuyeHHam Konuenmpauii miR-122, miR-1246,
miR-4270, miR-4433, miR-4463, miR-4484, miR-4532, pre-miR-4767 i 3nusicenusm pieus miR-455-3p, miR-1281 i
pre-miR-4274 y cupoeamui kposi. MikpoPHK miR-224-5p, miR-320a, miR-449a i miR-877-5p peeyarorome npouec
memaobonizayii auemaminogheny, npueniuyrouu pepmenmu (CYP3A4, HNFIA, HNF4A i NR112). Aémopamu npode-
MOHCMPOBAHO, wo mpancgexyis exzoeenHux miR-224-5p, miR-320a, miR-449a i miR-877-5p y kaimunu HepaRG
saxuwace ix 6id mokcuunoi dii ayemaminopeny. Hayxosui npodemorncmpysanu, wio 6 nauieHmie 3 HeaAK020AbHUM Cme-
amoeenamumom y cuposamui kposi pieenv miR-19a i miR-19b, miR-122, miR-125b, miR-192 i miR-375 nidsuue-
Hull 6inbute Hine y 0sa pasu. Ilidkpecaerno, wjo Haoauwkosa excnpecis miR-122 acouiilogana 3 8UcoKor aKMuGHiCMO
ananinaminompancgepasu. Omouce, acouiauia eenepayii mikpoPHK 3 po3zeumkom 3axeoproéanb nevinku 0CmMaHHi-
MU pokamu cmae npedmemom 00cAiodHceHb HayKosuis ycvoeo ceimy. Pozeumok eocmpoi neuinkosoi Hedocmamuocmi
noe ’a3anuil 3 6ipocioHum niosuujerHam xKonuenmpauii miR-21, miR-122, miR-221i miR-192 y cuposamui kpogi. Bu-
COK00ia2HOCMUYHUM MAPKEPOM HeankK020AbHOI HCUP0o8oi X6opodu newinku € sucoxuil pieens miR-27b-3p, miR-122-5p,
miR-192-5p, miR- 1290y cuposamui kposi. Omace, mikpoPHK idieparoms easxcaugy poas y pozeumiy cocmpoi neuin-
K060i HedocmamHocmi il HeaaK020AbHOI HCUPOBOT X80POOU NeHiHKU | MONCYMb OYMU UKOPUCMAHT AK 0iaeHOCMUYHI Ui
npoeHOCMuU4HI Kpumepii, wjo 8 NOOAALULOMY, MOICAUBO, CHpUSIMUMe NIDBUUeHHIO edheKmugHocmi mepanii.

Kmouosi ciioBa: wmikpoPHK; mamypauis mikpoPHK; 3axeopiosanns newinku; 2ocmpa newinkosa HedocmamHicmy;
HeanKoeoAbHa JHCUPoB8a Xeopooa nevinku,; 02510

Bctyn

Ha cyyacHomy erami mpo0GjiemMa 3aXBOpIOBaHb MEYiHKNI
€ JIy>kKe aKTyaJIbHOIO B TAaCTPOEHTEPOJIOTII 32 PaXyHOK 3Ha-
YHOI MOLIMPEHOCTI I MOXJIMBOCTI IepeXoay B OpraHidyHy
naToJsiorito. JIo HaitOiIbII MOIIMPEHUX MATOJOTYHUX CTa-
HiB i 3aXBOpIOBaHb I€UiHKM HaJIeXXaTh: MeYiHKOBAa HeIo-
CTaTHICTb, T€MAaTUTH, AJIKOTOJIbHA I HEAJTKOTOJIbHA XU POBa
xBopoba neuinku (HAXKXIT), uupo3 nevyiHku, renatolie-
monspHa kapuunoMma (I'LIK) [3, 4, 6, 10, 18].

OcraHHIMM pOKaMU 3’SIBIISIETHCS BCE OiIbIIE TOKa-
3iB acowiamii MmocujaeHHS a00 MPUTHIYEHHS TeHepalii
MikpoPHK 3 po3BuTkoM 3axBoproBaHb nedinku [1, 2, 17,
19, 33, 35]. 3nauenHs neskux MikpoPHK mpu po3Butky
3aXBOPIOBaHb MEYiHKM MOJaHO B TabJI. 1.

[oCTpa NeyvyiHKoBAO HEAOCTATHICTb
rOCTpa MeYiHKOBa HeJ:[OCTaTHiCTb € XKUTTE3arpo3JiIMBUM
CTAaHOM, SIKWM XapaKTepU3YEThCSI MACUBHOIO 3arvoOelTio
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Ta6nuus 1. eski mikpoPHK, siki 6epyTb y4acTb y pO3BUTKY 3aXBOPIOBaHb rne4viHku [26]

MikpoPHK Mogenb EdeKktu
locTpe ypaxKeHHs neviHKkn
AueTaMlHoq{eH‘lHﬂyKOBaHlﬁM XPOHIYHWA rena- MigBuweHi piBHi MikpoPHK y cupoBartui KpoBi
TOTOKCWMYHWM CTaH Yy MULLIEN
MiR-122 . . . MiaBuweHi piBHi MikpoPHK y cupoBartui KpoBi, piBeHb
Mogenb |meM|HH9-penep¢y3|MHOro YPAHEHHA | miR-122 Kopentoe 3 akTuBHicTio ACT, AJTT i 3arn6en-
NeYiHK1 B MULLEWN .
N0 renaToumTiB
MuLWi 3 HOKAYTHUM reHoM miR-223~ MpoTeKLuis renaTouuTiB Bif PO3BMUTKY anontosy
AueTtamMiHOdEH-iHAYKOBaHUM XPOHIYHWI rena- . L .
MiR-223 TOTOKCUYHWUW CTaH y MULLEN MiAsMUIeHNA BMICT MIKPOPHK
Mo,c_lenb |meM|qu)—penepd>y3|MHoro YParKeHHs MiABHILLEHNA BMICT MIKpOPHK
nevyiHK1 B MuLlewn
MiR-150 Muwi 3 HOKayTHUM reHom miR-150~~ MpoTeKuia renatouuTiB
MOZENb ILIEMINHO-pEnepdy3iiHOrO YPareHHS Hu3bkui piBeHb MikpoPHK y neviHui 1 nigBmuweHa
MiR-192-5p 'q . P POy yp KOHUeHTpaLia MikpoPHK y cupoBaTL,i KpoBi, LWo
NeyviHK1 B MULLEWN ) .
KOPEnoE 3i CTyNeHEeM ypaxeHHs NeYviHKu
AueTaMiHOdeH-IHAYKOBaAHWM XPOHIYHWUI rena- Bucokwni piBeHb MikpoPHK, nocuneHa akTMBHICTb
TOTOKCUYHWUI CTaH y MULLIEN anonTtoay
MiR-1224 Brcokui piBeHb MiKpoPHK 'y cupoBartui KpoBi 1
XBOPi 3 rOCTPOIO NEYIHKOBOK HEAOCTaTHICTIO TKaHWHI MEYiHKK, acoLiioBaHMM 3 HECTIPUATIMBUM
NPOrHO30M
XPOHIi4YHi 3aXBOPIOBaHHS MEYiHKN
MiR-155 MuLi 3 HOKayTHUM reHoM miR-1557- SHIKEHHRA PUSMKY po.SBlf'TKy anKorqnb—lHayKOBame
cTeaTosy, 3anasneHHs i Gibpo3y neviHKkK
Mogenb ypamevHHﬂ Ne4iHKN KapGOHTeTPaXTo- MpurHiyeHHs ekcnpecii miR-29a, miR-29b i miR-29¢
pUAOM y MULLEWN
MiR-29 Ctumynsauisa IFN-ou i TGF-f1 MpurHiveHHs ekcnpecii miR-29
EkToniyHa ekcnpecis miR-29b B aktnBoBaHux | miR-29b npurxivye SMAD3 i TGF-B1 i 3ano6irae pos-
HSC BUTKY Pi6pO3y NeYiHKK
MiR-34 AVMETUNHITDOSEMIH-THAYKOBaHNH (IGPO3 Mocunents excripecii miR-34, 3821/5000
NeyviHKK B LWypiB
. . HW3bKUI piBEHb eKcnpecii B TKAHWHI NEeYiHKK, WO
XBOPpi 3 XPOHiYHUM renatnutom C ) .
KOPENIOE 3 BUPAXKEHICTIO Ppibpo3y
MiR-122 MWL 3 HOKaYTHUM reHom miR-122-/- Mposs 3ananeHHs i nopransHoro $i6po3y neyiHKkK 3a
paxyHoK akTnBauii HSC
XBopi 3 HAMKXT] Bucokui pIBe-Hb echpe(_:n miR-122 acouinoBaHuin 3
PO3BUTKOM GiBPO3Y NEYiHKK
lenatouentonspHa KapynHoma
Hn3bKKUI piBeHb ekcnpecii miR-122. AKTUBHICTb eKC-
XBopi 3 F'UK npecii miR-122 o6epHeHo nponopLiiHa BUparkeHoc-
Ti MeTacTaTM4HOro npouecy
MiR-122 KAITUHH ki FLK miR-122 |Hr|6ye_npom¢epa|__u|o, Mirpauito KNiTuH i
cnpusie 3arnéeni renaToumuTiB
MWL 3 HOKAYTHUM reHoM MiR-122-/- [Jeneuis reHa mIR.-122 acouiioBaHa 3 pO3BUTHOM
cTeatorenatuTy, pibposy i paKy NeyiHKK
Hu3bkuh pieHb MiR-199a-5p acouinoBaHum
XBopi 3 MUK 3 HECMPUATIMBUM Nepebirom i NPOrHo30M 3axBopio-
BaHHSA
MiR-199

KnitnHHi ninii FUK

miR-199a iHribye nponidepauito KNITUH NYXJINHK,
iHAYKYE anonTo3 i 3yNUHKY KNITUHHOTO LIMKNY (Yepesd

npurHiveHHs MMP-9, FZD7, HIF-1a)
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renatouuTis [9, 27], 1110 CyNMpPOBOIXKYETbCS 3HUKEHHSIM
BMicTy remarocneuvdiyanx MmikpoPHK y TkanuHi me-
YiHKU i 301IbIIEHHSIM 1X KOHLUEHTpAILlil B CMpOBaTIli KPOBi
[22, 25]. BcTaHoBiEHO, 1110 PO3BUTOK TOCTPOi MEUYiHKOBOT
HEJIOCTaTHOCTI ITOB’SI3aHUIM 3 BipOTiTHUM ITiABUILEHHSIM
koHneHTpanii miR-21, miR-122, miR-221 i miR-192 y
cuposarii kposi [14, 16, 32]. CtaHOBUTH KJIiHIUHUIA iH-
Tepec Te, 1110 3HaYHe 301IblIeHHsT KOHIeHTpalii miR-122,
miR-21 i miR-221 y cupoBari KpoBi CIIOCTEpIra€Thcs y
XBOPUX 3 YCIIIIIHUM Pe3y/bTaToM JIiKyBaHHs [16]. ABTOpu
BBaXXaloTh, 1110 OMY>KaHHS B 1Ii€1 TPy XBOPUX O0YMOBIIE-
He MikpoPHK-omocepenkoBaHuM moOCUIIEHHSIM MpoJtide-
pallii rermatouTiB. AKTUBALLisI postidepallii rernaTouris,
iMOBIpHO, MOB’s13aHa 3 MPUTHIYEHHSIM eKCIIpecii aHTUIIPO-
JipepaTUBHUX TeHiB, TOMY 1110 MilleHHI0 miR-21 € MPHK
PDCD4, miR-122 — mMPHK rem-okcurenasu-1 (heme
oxygenase 1| — HMOX1), miR-221 — mPHK nporeiniB
p27, p57.

Ocob6nmBocTti 3Minu BMmicty MikpoPHK npu rocrpiii
MEeYiHKOBIf HEJO0CTaTHOCTI B [iTel TonaHi B TaoI. 2.

TocTpa mediHKOBa HEOOCTATHICTh, IO iHAYKOBaHA JIi-
KapChbKMMM 3ac00aMu, CYMPOBOXYEThCS 3HAUHOMIO 3Mi-
Hoio criekTpa MikpoPHK. M.W. Russo Ta criBaBTopu [24]
MPOBEJIY aHaJIi3 PiBHS eKCIIpecii TeHiB i 3a JOIIOMOI0I0 TeX~
HOJIOTIi MiKpOYHIIiB 3 BUKOPUCTaHHSIM maHemi 3 1733 mi-
kpoPHK i 1658 mpe-MikpoPHK oTtpumanu pe3ynbrar, 1o
JIIKapChbKO-iHAYKOBaHA TOCTpa IEYiHKOBAa HEIOCTaTHIiCThb
CYMPOBOIXKYETHCS TiABUILIEHHSIM KOHIIEHTpalii miR-122,
miR-1246, miR-4270, miR-4433, miR-4463, miR-4484,
miR-4532, pre-miR-4767 i 3HWXKEHHAM KOHIEHTpALIil
miR-455-3p, miR-1281 i pre-miR-4274 y cuposartiii Kpo-
Bi. ABTOpM BBaXalOTbh, 1110 TOEIHAHHSI HU3bKOTO PiBHS
anpOyMiHy (Huxye 3a 2,8 /1) i KoHueHTpauii miR-122
(Hmxye 3a 7,89 BimHOCHOI (hyiyopecleHTHOI OAMHUILI) 3i
100% uytausicTio i 57% crieundiuHiCTIO CBITYNUTD ITPO BU-
COKHMI1 PU3MK JIETATbHOIO KiHIS 3a JIiKapChKO-iHIYKOBa-
HOI rOCTPOI MeYiHKOBOI HEAOCTaTHOCTi. MOXJIMBO, CIIEKTP
mupkymorounx MikpoPHK, 3MiHa KoHuLeHTpalii sKux
00yMOBJIeHA JIiIKapChKO-iHAYKOBAHOIO TOCTPOIO MEYiHKO-
BOIO HEIOCTATHICTIO, 3aJIeXKUTh Bil CIeKTpa Iii mpenapa-
1y. Tak, 3rigHo 3 manuMu Dianke Yu i cmiBaBTOpiB [34],
MeYiHKOBa HEIOCTAaTHICTh, IO iHIyKOBaHa Iepemo3yBaH-
HSIM alieTaMiHO(eHY, BUKIIMKAE 3MiHY BMICTY B CUPOBATILi
kpoBi 47 mikpoPHK. Heo0xigHo Bin3HaunTH, 110 B IiTEit
3 IIepeI03yBaHHIM alleTaMiHOMEeHY 0COOIMBO 3HAYHO ITilT-

BulIyOTbCS piBHI MiR-320a i miR-877-5p. MikpoPHK
miR-224-5p, miR-320a, miR-449a i miR-877-5p peryJio-
I0Th Mpoliec MeTaboJizalii alleTaMiHO(eHy, MPUTHIYYIOYU
depmentu (CYP3A4, HNF1A, HNF4A i NR112). Bennka
yacTka alieraMiHO(eHy MeTaboJIi3yeThCsl B MEUiHIli 3a J10-
nomororo UDP-rmokypoHinTpancdepasu i cyabhoTpaHc-
(bepasu. OnHak nesika yacTMHa alleTaMiHO(EHY Til BIUTU-
BoMm ¢epmeHnTiB muroxpomy P450 (CYP2E1L, CYP3A4)
TIePETBOPIOETLCSI HAa BUCOKOTOKCUYHUIM N-aleTui-Ii-
oenzoxiHoHiMiH (NAPQI), 110 meTokcuKyeTbcsl 3a pa-
XYHOK KOH’1orauii 3 riyrarioHoM. HammuiikoBuii BMicT
NAPQI, 110 nepeBulilye 1eTOKCUKYIOUi MOXKIMBOCTI CHUC-
TeMU IJIyTaTiOHY, € OCHOBHUM (PaKTOpOM, IO BU3HAYAE
renaToTOKCUYHICTh anleTamiHogeHy. OTxe, MiABUILEHHS
AKTUBHOCTI TeHepallil BullleHaBeAeHUX MikpoPHK mpu-
3BOIUTH JI0 MPUTHIYeHHS (pepMeHTiB utoxpomy P450 i,
SIK HACJTiIOK, 10 3HMKeHHSsT yTBopeHHsI NAPQI. ABTopamu
MIPOJEMOHCTPOBAHO, IO TpaHC(EKIisT eK30reHHuX miR-
224-5p, miR-320a, miR-449a i miR-877-5p y kuituHu
HepaRG 3axmimae ix Bix TOKCHYIHOI il arleTaMiHO(eHy.

HeaAKOroAbHa XXMpoBa XxBopoba
neviHku

HeankorosabHa xXupoBa XBopo0Oa IeuiHK1 € MeTaboIiu-
HUM 3aXBOPIOBAHHSIM, B OCHOBI SIKOTO JIEXKUTh aKyMYJISILList
TpULIiLepuaiB y rernarouutax [5, 7, 28]. HakonuueHHs
JIMIAIB y TKAaHWHI MeYiHKU MPU3BOIUTL A0 PO3BUTKY 3a-
najieHHs, ¢iopo3y MeviHKW i iHCYTiHOPE3UCTEHTHOCTI. Y
peryJisitiii akTUBHOCTI BCiX IepepaxoBaHUX TaTodizioso-
riyHUX TpoleciB 6epyTh yyacTh uncieHHi MikpoPHK [8,
11, 14, 20, 21, 29, 30, 33]. KonkperHa pojb MikpoPHK y
pizHux naHkax rnaroreHesy HAXKXII nmogana B Ta6. 3 i Ha
puc. 1.

C.J. Pirola ta cmiBaBTOpM [23] TpPOIEMOHCTPYBAIIM,
1110 B MALIIEHTIB 3 HEAJIKOTOJIbHUM CT€aTOrelaTUuTOM y CHU-
poBaTui KpoBi miaBuiieHUi piBeHb miR-19a i miR-19b,
miR-122, miR-125b, miR-192 i miR-375 Ginblie Hix B
nBa pasu. Y xBopux i3 HAXKXII i HeanKorojbHUM cTea-
TOTEMATUTOM CIOCTEPIraeTbCsl OCOOJIMBO BUCOKHUIA PiBEHb
miR-122 — B 3,1 i 7,2 pa3a BiaAnoBinHO BHUILIE, HiXX Y 3/10-
poBux moaeii. HeoOxigHO MigKpecauTH, 10 HaJIUILIKOBA
ekcrnpecist miR-122 acowiiioBaHa 3 BUCOKOIO aKTHUBHICTIO
ajaHiHaMiHOTpaHchepasu.

3minu BMicty MikpoPHK npu HAXKXII y miteit momani
B TaO1. 4.

Tabnuuys 2. 3miHn BmicTy MikpoPHK npu roctpiii ne4iHkoBiii HegocTaTHOCTI B giteri [12]

3miHa BmicTy B cupoBaTLi KpoBi

MiaBuwweHHA 3HUKEHHA
let-7i miR-23a

miR-20a miR-152
miR-27a miR-183
miR-126 miR-200b
miR-130a miR-503
miR-149 miR-654
miR-150 miR-663
miR-330
miR-494
miR-520e
miR-1224
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Youwen Tan i criiBaBTopu [31] BBaXkaloThb, 1110 BUCOKUIA
piBeHb miR-27b-3p, miR-122-5p, miR-192-5p, miR-1290
Yy CUpOBaTIi KPOBi € BUCOKOAiarHOCTUYHUM MapKepoM
HAZXKXTI.

BucHOBKMU

Orxe, acouiaitisi reHepatiii MikpoPHK 3 posButkom
3aXBOPIOBaHb TMEYiHKM OCTAaHHIMM POKAMU CTa€ TIpel-
METOM JOCJIIKeHb HAayKOBIIiB YChOTO CBiTYy. Po3BuTOK
TOCTPOI TIEYiHKOBOI HEIOCTAaTHOCTI ITOB’SI3aHMII 3 Bipo-
TiTHUM TiABUIIEHHSIM KoHueHTpauii miR-21, miR-122,

miR-221 i miR-192 y cuposatui kposi. Jlikapcbko-iHmy-
KOBaHa TrocTpa MeYiHKOBa HEIOCTAaTHICTb CYIPOBOIXY-
€TbCS TMIIBMILEHHSIM KOHIeHTpawii miR-122, miR-1246,
miR-4270, miR-4433, miR-4463, miR-4484, miR-4532,
pre-miR-4767 i 3Hr>xeHHSM piBHS miR-455-3p, miR-1281
i pre-miR-4274 y cupoBatui kpoBi. BucokoniarHoctny-
HUM MapKepoM HeaJIKOTOJIbHOT JKUPOBOT XBOPOOU MEeUiHKU
€ BUCOKMUI1 piBeHb MiR-27b-3p, miR-122-5p, miR-192-5p,
miR-1290 y cupoBatiii KpoBi.

Otxe, MikpoPHK BimirpaioTs BaXJIMBY poJib y PO3BU-
TKY TOCTPOI ITe4iHKOBOI HEIOCTaTHOCTI Ta HEaJKOIrOJbHOI

Ta6nuus 3. Ydactb MmikpoPHK y poasutky HAXKXI [13]

MikpoPHK

JlaHka naToreHesy

miR-16, miR-21, miR-34a, miR-122

NinigH1in 06MiH

miR-155 3ananeHHs

miR-182 dibporeHes

miR-192 MporpecyBaHHA 3aXBOPIOBAHHSA
miR-122 KaHueporeHes

miR-1290, miR-27b-3p i miR-192-5p

Pi3Hi naHKu naToreHesy

v -
/ // Auetun-KoA P /

MarnoHin-KoA | —— PG

PRKAA1/LKBL\

SIRT1 }—— I
///WBI

ClaPPAR &~

\

\

Akt

v

L R e |
5
FABP7 l gé%’;l SREBP1-C\ HNF4a
P
Kuposa / - l e
TKAHUHA / L .
) KenopT
Llwpkymok-n BiNbHi /‘/ — HKunphi T MTTP NINHM P nnHN
miR-33 I_{ : D .  Enimikauia '
”'"0"P0TelH” - CPT-1 N\@O ~ ‘ PPARa e MiR-21
500/’ OKeKAaTUBHUIA \:\ mi
L - crpec e 3ananeHHﬂ —___HeankoronsHuit
l Okcunpauis AKM ~ MepekucHe __—~  Anontos cTeaTorenaTm
OKMCHEHHS! nlnu:ua T —
@ l miR-122 ——1 MAP3K3 —, NF-kB ., aun S

F’TEN f—]ﬁ — SMAD7 —{TGF-b1 —* HSC —*

Akymynsuis
eKCTpaLenioNApHOro MaTpuKey

\/HBP1 —» p53 — | CCND1, CCNB1
—
//

P

Mponichepauis KNiTMH KnituHemi umkn

“~_HCC dibpo3

PucyHok 1. Ydactb MikpoPHK y po3BuTKy HeaskorosibHoi XupoBoi xBopobu nedviHku [15]

Ta6nuuys 4. 3minn Bmicty MikpoPHK npu HAXXXT y giteii [12]

3miHa BmicTy MikpoPHK y cupoBatui KpoBi

NigBuLEeHHA 3HUKEHHA
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JKMPOBOi XBOPOOM TMEYiHKU i MOXYTh OyTM BUKOPHUCTaHi
SIK IIaTHOCTUYHI i MPOTHOCTUYHI KPpUTEPii, 1110 B MOJalb-
1LIOMY, MOKJIMBO, CIIPUSATUME TiABUILEHHIO €(heKTUBHOCTI
Tepartii.

KonduikT inTepeciB. ABTopu 3asBISIOTH TIPO BiICYT-
HiCTb KOHMJIIKTY iHTEpeciB i BlacHO1 (hiHaHCOBOI 3allikaB-
JIGHOCTI TIpY TiATOTOBILi JAHOI CTATTi.
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A.E. Abaturov, V.L. Babych
Dnipro State Medical University, Dnipro, Ukraine

The role of microRNA in the development of liver diseases
Part 1

Abstract. The scientific review shows the role of miRNA in the
development of liver diseases, namely: acute liver failure, non-
alcoholic fatty liver disease. To write the article, information was
searched using the databases Scopus, Web of Science, MedLine,
PubMed, Google Scholar, EMBASE, Global Health, The Co-
chrane Library, CyberLeninka. The authors indicate the impor-
tance of some miRNAs in the development of liver diseases. It was
established that the development of acute liver failure is associ-
ated with a significant increase in the concentration of miR-21,
miR-122, miR-221 and miR-192 in blood serum. The authors
present the features of changes in miRNA content in acute liver
failure in children. It is stated that drug-induced acute liver fai-
lure is accompanied by an increase in the concentration level of
miR-122, miR-1246, miR-4270, miR-4433, miR-4463, miR-4484,
miR-4532, pre-miR-4767 and a decrease in the concentration level
miR-455-3p, miR-1281 and pre-miR-4274 in serum. MicroRNAs
miR-224-5p, miR-320a, miR-449a and miR-877-5p regulate the
process of metabolizing acetaminophen by inhibiting enzymes
(CYP3A4, HNF1A, HNF4A and NR112). The authors demon-
strated that transfection of exogenous miR-224-5p, miR-320a,

miR-449a and miR-877-5p into HepaRG cells protects them
from the toxic effect of acetaminophen. The scientists demon-
strated that patients with non-alcoholic steatohepatitis had more
than two-fold increased concentrations of miR-19a and miR-19b,
miR-122, miR-125b, miR-192 and miR-375 in their blood serum.
It is emphasized that overexpression of miR-122 is associated with
high activity of alanine aminotransferase. Thus, the association of
micro-RNA generation with the development of liver diseases has
become the goal of research by scientists around the world in re-
cent years. The development of acute liver failure is associated with
a significant increase in the concentration of miR-21, miR-122,
miR-221 and miR-192 in blood serum. A high level of miR-27b-3p,
miR-122-5p, miR-192-5p, miR-1290 in blood serum is a highly
diagnostic marker of non-alcoholic fatty liver disease. Therefore,
microRNAs play an important role in the development of acute
liver failure and non-alcoholic fatty liver disease and can be used as
diagnostic and prognostic criteria, which, in the future, may con-
tribute to increasing the effectiveness of therapy.

Keywords: microRNA; miRNA; miR; liver disease; acute liver
failure; non-alcoholic fatty liver disease; review
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CKPWHIHr HOBOHOPOAXEHUX HA TSHKKi iMyHOAeDIUUTK:
YPOKU NIAOTHOIO NPOEKTY i NepCneKTUBu

Pestome. Poswupenna npoepamu neonamanwvroeo ckpuniney é Yipaini iz acoemus 2022 poky cmano 6a2omoro nodi-
€10 PO3BUMKY GIMHYU3HAHOI MeOuyunu. Yxpaina, nezeaxcarouu Ha maxcki eukauku gitinu i maeap nandemii COVID-19,
3Mo02Aa euiimu Ha pieeHb nposionux Kpain €eponu, y AKUX CKPUHIHE HOBOHAPOOICEHUX 0XONAE NOHAO 20 HO30402iil.
Taxcki kombinosani imynodepivumu (TKI) ysitiuau 0o cnucky 3axeopioeainv, wjo 6KAI0UEHI 00 NPopamu po3uiupe-
H020 MAC08020 CKPUHIHEY HOBOHAPOOJICenux. Y daHiii cmammi aémopu KOHUeHmpYIoms y8azy Ha 8UKAUKAX, 3 AKUMU
BOHU CMUKHYAUCS NPU BUKOHAHHI NePuto20 NiNOMHO20 NPOEKMY 8 YKPaiHi 3 HeOHAMANbHO20 CKPUHIHEY MAICKUX KOMOI-
Hogarux imyHodegiyumis 3a donomoeoro eusnauenss TREC i KREC. Memoduka dozeonsie susnauamu ne auuie TKI/I,
ane i inwi cmanu, sKi nepebiearoms 3 T- i/abo B-aimgponeniero, ujo mojcra esajycamu K nepesazor), max i HedoaiKkom
Memody, adice 6in nompeoye 8CmMAaH08AeHHs He0OXiOH020 pieHs peghepenmHo2o 3nauenHs (cutoff). Ilpu ckpuniney na
IMyHOOeDiyumHi cmanu KpUmu4Ho 8aNCAUBOH) € MEPMIHO8ICMb docaioxcenHs. Tomy opeawnizayiiini numanHs i 31a20-
odoicene (YHKUIOHYBAHHSA BCIEi CKPUHIH2080T npocpamu maromy éeauxe 3HavenHs. l[Iposedenuil ananiz 3 ypaxyeanHam
8aacHoeo0 docgidy i danux aimepamypu oKpecaus NUMAanHs, SKi nompebyoms supients npu NOOANLUOMY 8NpPOBa-
Oducenni ckpuniney TKI. Yoockonanenus areopummy cKkpuHiney (3 npogeoeHHsIM YMOUHIOUUX 00CmedceHb npu 3a00pi
dpyeoeo 3paska vu eeHemuuHo2o oocmedicennss naneni TKIJ yace 3 nepuioeo 3pazka); 6U3HA4eHHs WAAXY NAUIEHMA 3
nozumuserum pezyaomamom TREC, eupiuienns numanHsa U3HaueHHs CyOnonyaauii Aimgoyumie memooom npomoyHoi
yumomempii Ha pieni obnacnux yenmpie; numanns bIL[XK-eaxyunauii i 3anobieanns yumomeeanosipycHiil inghexuyii;
NposedenHs MpeHineie 3 AiKapsamu, 3a1y4eHuUMU 00 NPOPaAMU CKPUHIHY; NOWUPeHHS IHgopmauii ceped meduuHoi cninb-
Homu i 3aeanom ceped HaceneHHs 00360AUMb NOKPAWUMU NPOPAMY CKpuHiHey Hogonapodicenux Ha TKIJ, ckxopo-
mums wasx nayieuma 0o 0iacHo3y, o  KiHyegoMy RIOCYMKY MOJce Mamuy NO3UMUBHULL BNAUG HA AKICMb | mMpuanicmo
acumms nayienmie 3 mayckumu T- i/abo B-aimgponeniamu.

KirouoBi ciioBa: mascki kombinosani imynodegiyumu; neonamanvnuii ckpunine; TREC; KREC; ypodiceni nomus-
Ku iMyHimemy

PosmmpeHHsT mporpaMyd HEOHATaJbHOTO CKPWHIHTY
B YKpaiHi i3 xoBTHs 2022 poKy CTajl0 BaroMolo IOII€I0 Y
PO3BUTKY BITYM3HSIHOI MEIMLIMHU. YKpaiHa, He3BaxKaouu
Ha TSDKKi BUKJIMKU BiliHM i Tsrap manaemii COVID-19,
3MOrjla BUATUM Ha piBeHb MPOBITHMX KpaiH €Bponu, y
SIKUX CKPUHIHT HOBOHAPOXKEHUX OXOTUTIOE noHaa 20 Ho-
30J0rii [1]. YnpoBamkeHHsSI HEOHATaJbHOTO CKPUHIHTY B

YkpaiHi posnouanocs 3 cepeauHu 90-x pokiB i3 ABOX 3a-
XBOPIOBaHb: (PEHINIKETOHYpii i BPOIKEHOIO TillOTUPEO-
3y, MACOBE BMPOBAIKEHHSI PO3MOYATIOCS BXE Ha MOYATKY
2000-x pokiB [2]. ¥ 2013 poui g0 CKpMHIHTOBOI ITporpa-
MU OyJI0 AOJAHO 1€ JBa 3aXBOPIOBAHHSI — AaJPEHOTEHi-
TaJbHUI CUHIPOM i MyKOBiCLIMI03. 3aMiHa HU3BKOIPO-
JNYKTUBHOTO iMYHO(JIIOOPOMETPUYHOIO METOMY, SIKUI
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BUKOPHMCTOBYBABCSl paHillle, Ha BUCOKOMPOIYKTUBHUI
METOJI TaHJAEMHOI Mac-CHEKTPOMETPii JO3BOJMUThL BU3HA-
YaTy KOHLIEHTpAllil JeKiJIbKOX AECSATKIB PEUOBUH B OIHIl
npoOi KPOBi Ta PO3LIMPUTH CIIEKTP CKPUHIHTY CHaIKOBUX
XBOpOO 0OMiHY peyOBHH 0€3 30ibIIEHHS KiJIbKOCTI MM
KpoBi [2]. H1s1 CKPUHIHTY TSOKKMX KOMOIHOBaHMX iMYHO-
nedinurtie (TKII) i crinanbHOT amioTpodii BUKOpUCTO-
BYETBCSI MOJIEKYJISIDHO-TEHETUUHUI METOJ TMOoJliMepa3Hol
nmanirorosoi peakiii (ITJIP) y peansHoMmy vaci. CKpuHIHT
TKI rpyHTy€eTbCSA Ha KiIbKiCHOMY BU3HAYeHHI BUCIYHUX
kinens T-ximitmHHUX penenrtopiB TREC (T-cell receptor
excision circle), sIki € mo6iYHUM TPOaAYKTOM T-KJITiTUHHOI
nudepeHiialiii B TUMYyCi i Bu3HauaoTh T-aimdorneHiro, i
BUCIUHUX KamIla-AeJeTUHIOBUX PEKOMOIHAIIIMHUX Kilellb
KREC (kappa-deleting recombination excision circle), sxi
YTBOPIOIOTHCS B MPOLIEC 103piBaHHSI B-KIITUH y KiCTKO-
BOMY MO3KY i BU3Ha4atoTh B-kiituHHY timponeHito [3—7].
OTxe, pe3yabTaTd CKPUHIHTY BUIUISIIOTH HOBOHAPOIXKE-
HUX 3 KPUTUYHO HU3bKUM piBHeM T- i/abo B-xiiTuH.
Tomy Ha choromni BKa3yeTbcsi, 10 cKpuHiHr Ha TKIJI
MpaBUIbHIllIE HAa3UBaTW CKPUHIHTOM Ha TsoKki T- i/abo
B-nimdonenii.

3 ypaxyBaHHSM BMKJIMKIB 4acy, IepeaoBOro JOCBimLy
KpaiH cBity Hamu y 2019 poui Oyyo iHiuiiloBaHO MiNOT-
HUil mpoekT «[lioTHe mocCimXeHHSI 3 HeOHaTaJIbHOTO
CKPUHIHTY TlepBUHHUX iMyHonediuuTiB Mmetomom TRECs
i KRECs BuzHaueHHs T- i B-nimdoreHiii», sskuit oTpuMan
minTpuMKy MiHicTepcTBa OXOPOHM 310pOB’ST YKpaiHu i
o0yB posmouyatuii y 2020 poui [8]. MeTolo HalIoro IMpoeK-
Ty Oyna anpobauist metoauku BuzHaueHHs1 TREC/KREC
B YKpaiHi, BU3HaUeHHS iX pe)epeHTHUX 3HAUCHb JIJISI [lia-
rHoctuky TKI/I Ta iHmmx imyHomeiuTiB, sKi mepeodira-
10Tb 3 T- i B-nmimdoneniero, panne BussinernHs TKI, mo
IacTh MOXJIMBICTh 3aIIO0IITH PO3BUTKY TSKKUX iH(PEKIIii
i YCKJIaIHEHb Y JaHOI TPyly XBOPUX, BYACHO ITPOBOIUTU
panyKajabHe JIIKyBaHHSI, MOJIINIIMTU BUKUBAHHS i SIKiCTb
KUTTS JiTEH.

[ o npoexTy 0yau 3aydyeHi Bci mosorosi 0yauHku Tep-
HOMIbCHKOT 00J1acTi Ta M. TepHomiab. OKpim Toro, BUOip-
KOBO ITPOBOJIMBCS CKPUHIHT IiTeH 3 BilAiIeHb iHTEeHCUBHO1
Teparii HoBoHapomkeHux IBaHo-®paHkiBcbkoi i JIbBiB-
CbKOI o0macTeii. 3abip JOIaTKOBUX CYXUX IIJISIM KPOBI ITpo-
BOJMBCS IIPOTATOM Matixke 2 pokiB (3 TpaBHs1 2020 10 ciuHst
2022 poky).

Busznauenns piBHiB TREC/KREC mnposoawioch y
HaykoBomy Menuko-reHetnuyHoMmy LieHTpi LeoGENE,
M. JIBBiB, 3a JOIOMOTIOIO0 MOJiMEpa3HOi JaHIIOTOBOI pe-
akiii B pexxuMi peanbHoro yacy (RT-PCR) 3 nopanbiium
aHaJi30M KpMBUX IUIaBlIeHHs. MeToauKa Oysa aganToBaHa
B HaykoBomy meauko-reHetmuyHoMy lieHTpi LeoGENE,
OyB po3po0JIeHU I BIaCHUI Miaxin 1o TectyBaHHs [9].

Pe3ynbraTyi MJIOTHOTO MPOEKTY OyJIO BUCBITIEHO B
Hu3Li myosikarii [10—12].

Mertoto Haioi pobOTH € aHaJli3 BUKJIUKIB, 3 IKUMU MU
CTUKHYJIUCS, | YPOKIB, SIKi 3M100yJIM TTPY BUKOHAHHI ITPOEK-
Ty, IO MOXE JIOTIOMOTTH TIPY TTOAJIbIIIOMY BIIPOBAIKEHHI
IporpaMy MOMYJISILiiTHOT0 CKpUHIHTY B YKpaiHi. [lepeBa-
ru i Bukimku ckpuHinry TKI/, 1o rpyHTyIOTbCS Ha aHa-
JIi3i JaHUX JiTepaTypH i BIaCHOMY JOCBIi, BitoOpaxkeHo B
Tab. 1.

Ax Oyn0 3a3HaY€HO BUILIE, OAHUM 3 OCHOBHMX 3aBJaHb
MJIOTHUX MTPOEKTIB € BU3HAYEHHS pedhepeHTHUX 3HAYEHD
[13—15]. BinminnicTio ckpuninry Ha TKI/ Bin ckpuHiHTY
Ha iHIIi 3aXBoproBaHHS € Te, 1o 3HauyeHHss TREC/KREC
no3BoJisie Bu3Hauat He auire TKI, ane i iHmi imyHo-
nedinuTu, ki nepedirarots 3 T- i/abo B-niMboneHieo
[5, 16]. Tomy Ha TToyaTKy TOBUHHA OyTH BU3HAaYeHA YiT-
Ka MeTa CKpMHIiHTY — uM jauiie BuzHadeHHsS TKIJ, um
TaKOX iHIIMX iMyHOOe(IilIUTIB, amke Bil LIbOro Oyme 3a-
nexatu pedepeHTHe 3HayeHHs (cutoff). Lle moxkHa BBa-
KaTu SIK IepeBarolo JaHOro METOdY, TaK i HEIOJiKOM.
BpaxoByloun 3HauHy HNOIIMPEHICTh TAKMX 3aXBOPIOBAHb,
sIK cuHIpoM HilimereH, aTakcisi-TeJieaHTieKTasis B Halllii
nonyJsuii [17—19], mu BBaxanu 3a A0I1liIbHE MPOBEACH-
HS$I MJIOTHOTO AOCTiIKEHHS 3 IMUPIIUMU pehepeHTHUMU
3HAUYEHHSIMU IS MOXKJIMBOCTI BUSIBJIEHHSI IaHOI MMaTOJIO-
rii, Tum Ginbine o gocaimkeHHs piBHS TREC/KREC y
KOHTPOJIBHIN TPyIi MaIli€HTIB 3 aTaKCi€lo-TeJleaHTieKTa-
3ieto i cuHapoMom HiiiMereH rmokasano 4yTIuBiCTbh METO-
nuku [9, 11].

[Ipore 30inbIIEHHS TPAHWUYHOTO 3HAYEHHS JUISI BUSIB-
JICHHSI iHIIMX iMyHOOE(IiLUTIB y IOMYyISALAHOMY CKpH-
HiHTy BMMAara€ IOJAaTKOBMX €KOHOMiuHuUX Butpar [20],
ITiIBUIIYE 3aHEITOKOEHHS 0aTbKiB MPU XUOHOIO3UTUBHUX
pesynbraTax [12, 13].

Okpim Toro, piBeHb cutoff 3a1eXxuTh i Big o0paHOi Me-
tonuku [10]. MoxauBuii aHasi3 3 MOYaTKOBUM BUJIiJIEH-
HsM JIHK i nomansimoro TTJIP y peansHoMy vaci (TREC/
KREC/ACTB-aHaini3), a TakoXX BUKOPUCTaHHSI KOMEp-
LiitHuX HabopiB, Takux sk Habip EnLite™ TREC nmnsa
HoBoHapomkeHnx Bim PerkinElmer (CHIA) i HabGip mis
ckpuHiHTy HoBoHapomkeHnXx SCREEN ID ImmunolVD
(IBewist). Tect EnLite Neonatal TREC mpusnayeHmii
IUIS.  HaMiBKUIbKICHOTO MYJIBTUIUIEKCHOTO BM3HAUYEHHS
TREC i B-aktury. SCREEN-ID ImmunolVD no3BoJsie
kinbkicHo BusHauati TREC i/a6o KREC, B-akrtuH siK
MapKep KOHTPOJIIO SIKOCTi 3a JOTIOMOT0I0 KiJIbKiCHOI MYJb-
turiekcHoi I1JIP y peaabHOMY yaci B cyxiil IUIsIMi KpoBi
niameTtpom 3,2 mMm. HaGip MicTuTh yci HeoOXifHi peareHTH,
MoTNepeaHbO YIAaKOBaHI B HAOip IJTAHIIETIB JUIST €I0I0BAH -
Hs i [TJIP. Llg meTonmnka 103BOJISIE BU3HAYATH a00 TiIbKI
TREC, a6o TREC i KREC ognouacHo [13]. Hanpukian,
3a peKoMeHIalli€0 BupooHuKa nmoporose 3HadyeHHsI TREC
pu BuKoprctaHHi HaoopiB PerkinElmer cranoButs 30 KO-
miii/mKi1, ipu BukopuctanHi SCREEN-ID noporose 3Ha-
yeHHss TREC cranoButh 6 komiii/mMx, a 1t KREC — 4
Korii/MKi1. BUKOpuCcTaHHS KOMEpLIiitHUX HAOOPIB /i1 BU-
3HaueHHs1 TREC i KREC mae nepesary 11010 yHiikoBa-
HOCTI, aJIeé B TOM ke yac €KOHOMIYHO € Oiblll 3aTPaTHUM.
He3sBaxarouu Ha BUBHAUY€HY KiJIBKICTb KOITii UIST TpaHUY-
HOTO 3HaUEHHsI, 00MIBa BUPOOHUKM BCE K PEKOMEH/IYIOTh
MPOBEACHHSI MIJIOTHOTO AOCTIIKEHHS 3 BEJIMKOIO KiJIbKiC-
TIO 3pa3KiB 7151 BCTAHOBJIEHHsI 6aXkaHOTO TTOPOrOBOTO 3HA-
yeHHs [13]. ToOTO KOXHa MeTOIMKA TTOTPeOYE TMiTIOTHOTO
TOCHTIIKEHHST TS arnpodallii MeToiy i BUSHaUeHHs pede-
PEHTHOTO 3HAYEHHSI.

IIuranna Buoopy BusHauenns TREC a6o TREC/
KREC Ttakox morpeGye BHBaXKEHOTO pIllICHHS Iepen
BIIPOBAIKEHHSIM MOMYJSLiliHOro cKpuHiHry. Ha choro-
JIHI HAWMEePCHeKTUBHIIIMM TiaxXoaoM y €Bpoli € BUKO-
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puctanHs TpuruiekcHoro aHanizy TREC/KREC/ACTB
IJIS1 CKPUHIHTY HOBOHAPOXKEHUX [ BUSIBJICHHS TSXK-
kux T- i B-knitunHux nimdorneniii. Lleit MmeTon BKIIIO-
YeHO JI0 HAaILliOHAJIbHMX IporpaM 0araTbOX €BpOIMEii-
CbKMX KpaiH, a B JESIKUX 3 HUX yXe 3alylleHO MiJOTHi
npoekTtu [16, 21, 22]. [IpoTte B GibIIOCTI KpaiH, y TOMY
yucai B ycix mrarax CIIA, Kanani, I3paini, TaiiBaHi,
CayniBcbkiit Apasii, BripoBamkeHo auiine aHaiiz TREC
s ckpuHinry TKIJ [23—26], ToMy 1110 BiH BBaXXa€ThCS
OLIBII YyTIMBUM, HO3BOJIsI€ BUSIBIATH Maiike Bci TKI/,
€ €KOHOMIUHO BUTIZHIIIMM, BiJIIIOBila€ BCiM BHUMOTaM
CKpUHiHTYy [27].

Hare nocnimxeHHsT TakoxX MOKa3ajao BUILLY e(heKTUB-
HicTb i uyTuBicTh BUu3HaueHHss TREC [10], Tomy B yMoBax
00MEeXeHUX pecypciB, OB’ s13aHUX 3 BiliHoo i COVID-19,
MOXHa BUKOPMCTOBYBAaTW Uil cKpuHiHry juiie TREC-
aHaIi3.

HesBaxaroum Ha HM3KY TiepeBar OIHOYAaCHOTO BUKO-
pucranHs aHanizy TREC/KREC mnopiBHsiHO 3 BUKOpUC-
taHHsM Juie TREC, 3okpeMa 115t BUSIBJIEHHS BPOJIKEHUX
nedeKTiB B-KiIiThH, a TaKoX ITi3HLOTO PO3BUTKY de(illn-
Ty ameHo3MHAe3aMiHa3u [28], HA CHOTOMHI HEMA€E €IUHOI
oymMKuy moao BukopuctaHHs aHaiizy KREC y ckpuHiHry
HOBOHAPOIXKEHUX i BiAINOBIIHOCTI AiarHO3y IEePBUHHOIO
iMyHOIe(ilIUTYy, TTOB’s13aHOrO0 Julie 3 B-niMdoneHielo, 3a-
raJlbHUM TPUHLMIIAM CKPUHIHTY HOBOHapoIkeHux [27].
BinzHaueHo, 1o B-niMdouuTu Takox Giiblie YyTJUBI 10
JIIKapChKO-iHIYKOBAHOTO aronTtosy, Hix T-rimdoruru, i
BiZICOTOK XMOHOITO3UTUBHUX PE3YJIbTATiB MOXE OyTU BUCO-
kum [29]. LlIBenaceke mOCHiIKeHHS HE BUSIBUJIO KOIHOTO
naiieHTa 3 MEepBUHHUM iMyHOAE(DIIIMTOM BUKJIIOYHO Ha
ocHoBi HuU3bKkuX piBHIB KREC mpoTtsarom tpupidyHoro me-
piofy CKpUHIHTY, OHAK JOC/iTHUKYU BCE XK MPUITYCKAIOTh,
1110 TOTPiHUI aHAaJi3 € HAUOUIBII IPUIATHUM IUISI HOBO-
HapomxkeHux i3 TKI [29].

13 17 xoBTHs1 2022 poKy HOBOHAPOMIXXEeHUM i3 12 peri-
OHiB YKpaiHu, y Tomy uncii JIbBiBcbKoi, TepHOMiIbCHKOI,
IBaHo-®paHkKiBchbKOi, XMEJIbHULIBKOI, 3aKapIiaTCchKoi,
YepHiBelbkoi, BonmHCbKOI obsacteii, y MexXax HeOoHa-
TAJIbHOTO CKPWHIHTY IMPOBOAUTHLCS BUMIPIOBAaHHSI PiBHIiB

TREC i KREC y cyxux misimax KpoBi. JociimkeHHs BU-
KOHYETBCS 3 BUKOPUCTAHHSIM TE€CT-CUCTEMU BUPOOHMIITBA
Biocore Technologies L'TD, Ykpaina. Llst Tect-cucteMa
no3BoJisie  ogHovyacHo amiutipikyBatn ainsgHku TREC,
KREC, SMNI1 i RNase P noauHu sik BHYTpIilllHiii KOHT-
poab. Ha nepBuHHOMY eTalri 3HaueHHs cutoff BcTaHOBIIEHO
SIK TIOPOTOBUI LIMKJI MPOXOKeHHs peakilii (Ct) i B HOpMi €
B Mexax Mixk 16-M i 36-m nmkiom. KinbKicHMiT 06paxyHOK
TREC, KREC BuMmarae BBeieHHSI B peaklililo TOOaTKOBHX
CTaHAAPTIB, IO € MOJAJIBIIOI0 IMepcIeKTuBo0. [JocBim i
KiJIbKicHI pe3ynbratu «I1iIoTHOTO moCimKeHHs 3 HeOHa-
TaJIbHOTO CKPHUHIHTY MEPBUHHMX iMYHOIEMIllUTiB METO-
noMm TRECs i KRECs BuznauenHs T- i B-nimdoneHiit» €
OCHOBOIO JIJISI BCTAHOBJIEHHSI peepeHTHUX 3HaueHb. Bing
MOYaTKy poOOTH PETriOHAJIBHOTO LIEHTPY HEOHATAJbHOTO
ckpuHiHry KHIIT «JIbBiBCcbKUMii 00MacCHUI KJIiHIYHUI Te-
pUHATAJIbHUM LIEHTp» TpoTecToBaHo noHana 13 000 HoBo-
HapOIKEHUX, YOTUPHOX 3 IKUX OyJI0 BUKJIMKAHO IS 31a4i
JIPYTOI IJISIMU KPOBi. Y IBOX JiTeit BCTAHOBJIEHO HOPMaJIbHI
sHaueHHs1 TREC, KREC mipu moBTOpi, 11Ie Y ABOX BHUIIaI-
Kax MOBTOPHI 3pa3Ku Ha MOMEHT ITyOJIiKaIlii He OTpUMaHO.
[Ipu ckpuHiHTY Ha iMyHOIE(IIIUTHI CTAHU KPUTUIHO BaXK-
JIMBOIO € TePMiHOBICTb OOCTiIKeHHs. ToMy opraHizaiiiiHi
MUTaHHS i 371aroakeHe (pyHKIIIOHYBaHHS BCi€l CKPUHIHIO-
BOI MPOTrpamMu MalOTh BEJIMKE 3HAYSHHSI.

Ille omHUM BUKIMKOM, 3 SIKUM MU CTUKHYJMCS TIif
yac MPOBEIEHHS IMIJIOTHOrO MPOEKTY, Oyjia MiJBHINEHA
TPUBOXKHICTh 0ATBKIB 1PV MTOBIZOMJICHHI PO MO3UTHUB-
HU# pe3ysbrar Iepiuoi misiMu. /JlaHe MUTaHHS € TOCUTh
aKTyaJIbHUM 1 TIiJHIMa€eTbcs OaraTbMa JOCHiTHUKAMU
[30, 31]. dnsa 3HUKEHHS TPUBOXHOCTI OaThKiB i piBHS
0aTBbKIiBCHKOTO CTPECY BUKOPHMCTOBYIOTH Pi3Hi CTpaTerTii
[30], gxi HampaBIIeHi ITepIll 3a Bce Ha 3MEHIIIEHHS HE00-
XiTHOCTI TTOBTOPHOIo 3a00py KPOBi I BUKJIMKY MaMu 3
IUTUHOIO IJI 00CTeXeHHs. 30KpeMa, OKpeMi CKpUHiH-
roBi IpOTrpaMM BCTAaHOBIIOIOTh Pi3Hi rPaHUYHI PiBHI 115
JNIOHOILLIEHUX i HETOHOILIEHUX JiTei, OCKiAbKU B TJIMOOKO
HEIOHOLIEHUX MiTell MOXYTb OYTM HMXYi MOKA3HUKU
TREC/KREC [31]. Okpim TOTO, MpOBEAEHHS TOBTOPHUX
TECTiB 3 MePIOi MJISIMU KPOBi JO3BOJISIE TAKOX 3MEHIIIM -

Ta6nuuys 1. lNepeBaru Ta Buknku ckpuHinry TKIJ

MNMepeBaru

BUKAKKK

PaHHe BusiBnenns TKI/,

MponyuweHi BuNnagku (HesgaTtHicTb aHanisy TREC BusaBuTH
TKI, 3 aucoyHKuieto T-nimpoumnTiB 6€3 3MEHLLIEHHS KiNlbKOC-
Ti T-KNITUH)

PaHHs i3onquis giter 3 nigo3poto Ha TKIA ana yHUKHEHHS
iHeKLuin

TpyaHouli 3anobiraHHs UMB-iHdeKLji

BLX-BaKumHauiqa
MepeHeceHHs BaKUMHaLLii 1O OTPUMaHHA pe3ynbTaTiB CKPU-
HiHrY (36ibLUEHHS PUBKKY TYOEPKYNIbO3HOrO MEHIHTITY)

BTOpHUHHI 3HaxigKun: BUSHAYEHHS iHWKNX 3aXBOptoBaHb 3 T- i
B-nimdoneHieio

[oaaTKOBI EKOHOMIYHI BUTPATH, NiABULLEHE 3aHENOKOEHHS
6aTbKiB XMOHOMNO3UTUBHUMM pe3ynbTaTaMn, HEOOXiAHICTb
BM3HAYEHHS YiTKMX MOPOroBMX 3HA4YEeHb ANS AiarHOCTUKM
TKI/ Ta iHWKWX 3axBOptOBaHb

BusiBneHHs HOBMX MyTaLin

MonMBi BapiaHTM HEBM3Ha4YeHoro 3HavyeHHs (VUS), He
NMoB’sI3aHi i3 3aXBOPIOBAHHAMM
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TU KiIbKiCTbh XMOHOMO3UTUBHUX PE3YyJIbTaTiB, B OKPEMUX
JNOCJIIXKEHHSIX BUKOPUCTOBYBaIM HaBiTh TPU MOBTOPHUX
TecTH i Opanu 0 yBaru aBa 3 TpboX pe3dyabratis [31]. ¥
NEesIKUX KpaiHax y KoMaHaax (axiBliB reHETUUHUX LIEH-
TpiB, sAKi 3a0€3MeYyloTh CKPUHIHI HOBOHAPOIKEHUX, €
TMCUXOJIOTH, SIKi MPAIO0Th 3 0aThbKaMM i JIiKapsiMu JUJIst
MOBITOMJIEHHSI TTO3UTUBHUX pe3yJibTaTiB. [lyxe Baxiu-
BOIO € iH(dopMallis, IKa MOBMHHA HamaBaTUCSI OaThbKaM
npu 3a00pi mepuroi IwisiMu KpoBi. O00B’I3KOBO CIIiI ITO-
BiZOMHUTH OaThbKaM YK€ B IIOJIOTOBOMY CTallioHapi, IO
IJIs1 3aBEPLIEHHSI CKPUHIHTY MOXe 3HalI00UTUCS A0JaT-
KOBa IUIsIMa KpoBi. TakoX i MOBiZOMJIEHHS Bil MEAUYHO-
ro InpaliBHMKa MOBMHHO MaTH Take XX (OpMyITIOBaHHSI:
«J1715 3aBepllleHHSI CKPUMHIHTY HeO0XinHa 1oaaTKOBA TSI -
Ma KpoBi». CJlil YHUKATU CJIiB «[IOTaHUI aHaJi3», «I10Ch
HE3pO3yMiJio» TOIIO. 3arajoM MU BBaXKaemMo, 1110 HeOO-
XiJTHO TIPOBECTU TPEHIHTH 3 JliKapsIMU-iMyHOJOTaMu, Jli-
KapsIMU-TeHETUKAMU, SIKi TpaliolTh 0e3rmocepeaHbo 3
0aTbKaMH, 100 BUKJIMKY JUISI B3SITTSI TOBTOPHOTO 3pas-
Ka UM BUKJIMKY Malli€eHTa JJIs1 TPOBEASHHS KJIIHIYHOTO i
iMYHOJIOTIYHOTO OOCTEXEHHSI ISl TOKpAIleHHS KOMY-
HIKaTUBHUX HAaBUYOK i 3MEHIIIEHHS TPUBOXHOCTI O0aTh-
KiB. Y perioHaabHOMY LIEHTPi HEOHATaJIbHOIO CKPUHIHTY
KHIIT «JIpBiBchbKUIT 0OJaCHUI KJIiHIYHMIA NepuHaTalIb-
HUI LIeHTp» po3pobJieHa i HagaeTbes iHpopMalliiiHa ma-
MSITKA U151 0aThKiB i3 BUCBITJICHHSIM BiNIOBiei HA OCHO-
BHI 3alMUTaHHS, 1110 CTOCYIOThCS MPOUEAYPU CKPUHIHTY.

Po3pobnuku ckpuninry TKI/ 3aBXnu akLeHTYIOTb
yBary Ha TOMY, 1110 CKPMHIHT — 1€ He JIulle O0CTEeKEHHS 3
BusHaueHHsIM TREC a6o TREC/KREC, ane it nporpama,
1o 3a0e3nedy€e BUABJIECHHS, JIKyBaHHS, CIIOCTEPERKEHHS
Ta agekBaTHui cynmposin aireii i3 TKIJL [3, 6]. To6To ipu
MO3UTUBHOMY pe3yibTaTi (TpaHUYHO HU3BKOMY piBHi
TREC a6o KREC) nactymHuM etarom Ma€ OyTH BUKJINK
malieHTa, Moro i30Jsuis IS 3amoOiraHHs iH(eKIisIM,
MPOBENEeHHs KIiHiYHOro i iMyHOJIOTiYHOTO OOCTEeXeH-
Hst. ToMy € HEeOOXiIHICTb PO3POOKM YiTKOrO AJrOPUTMY:
XTO BUKJIMKAE TalliEHTa, KOJU i KyAu HOro i30/1010Th, e
MPOBOASATLCS iIMyHOJIOTiUHiI o0cTexkeHHs . Cepen ocTaH-
HiX TepIIOYEepProBUM € BU3HAYEHHST CYOMOITYJISIIl JiM-
GOoLUUTIB METOJOM TMPOTOYHOI (QIIOYIIUTOMETpIl, SIKWit
Moxe miarBepautu T- i/a6o B-niMboneHio, BUSHAYUTH
denotun imyHoaediuuty. Ha xanb, Ha CbOTOMHI JaIeKo
He BCi 00JIacHI IUTSYi JIiKapHi 3a0e3Ied4eHi IPOTOYHI-
MU IUTOMETpaMM. 30CepeIKeHHS TOCIiIKeHHsI Ha piBHI
PETiOHAJIbHOTO Y1 €KCMEPTHOIO LIEHTPY MOXE TUMYaco-
BO BUPIIIUTU HPOOJIEMY, IIPOTE B IMOJAIBIIOMY MOTPEOYy€E
KOMIUIEKCHOTO PillIeHHS 3 OIVISIAY Ha PO3BUTOK AUTSIYOT
iMYHOJIOTi1 Ta 3pOCTaHHS KiJIbKOCTi BPOIXKEHUX ITOMMIOK
iMyHiTeTy. 3abe3rneyeHHs] OO0JaCHUX IUTSYMX 3aKJIaliB
MOXJIUBICTIO BUBHAYEHHSI CyOnOmnyJisiiiii 1iM(pOLUTIB 10-
3BOJIMTh 3arajioM MOKPAIIUTH 1iaTHOCTUKY iMyHOaedilu-
TiB B YKpaiHi.

[3oststutist miteit 3 mimo3poro Ha TKI/ no3Bossie yHUK-
HYTM HM3KM iH(}EeKI1ii, TpoTe A0 ChOTOJHI 3aJIUIIAIOTHCS
TPYIHOLLI 010 3aN00iraHHs IUTOMEraJoBipycHiii iHgek-
uii (IIMB) [32]. HaBith 3amo0ixHi 3axomu, Taki SIK i30-
JISILisT, HE MOXKYTD 3aro0irtu BiummBy LIMB-uepes rpynHe
MOJIOKO, SKIIO MaTW Maja IornepenHio iHdekuiro [32],
1110 BUMarae IofajiblIoro BAIOCKOHAJEHHS 3aX0/diB Mpodi-

naktuky LIMB. V IlBeiinapii Oyiu po3po0aeHi peKoMeH-
nartii, sKi BKJIIOYaloTh o0cTexkeHHs MmatepiB Ha LIMB Ta
BU3HAYAIOTh OCOOJIMBOCTI IPYHOTO BMTOJOBYBaHHSI MpPU
BinxuneHHi pesynbratiB TREC [33]. [esiki cKpuHiHTOBI
nporpamu BkJovatoTh rposefacHHsT [1JIP ceui na [IMB
[34], inmi — BusHauenHs LIMB cratycy matepi [35] mopsin
3 BU3HAUYECHHSIM CYOMOIyJsiii JiM(bOUMTIB MPU MO3UTUB-
HoMy pe3yabTaTi TREC. HoBi BUKIMKM TTOB’s3aHi TaKOXK
3 SARS-CoV-2-in¢pekuieto. Busasiaenuii HaMu maii€eHT i3
TKIJ nomep Bia ycknaaHeHb, BukinkaHux COVID-19.
Ha xainb, Ha yac BCTaHOBJIEHHS AiarHO3Yy IUTUHA OyJa BXe
ingikosana [36].

BaxxsmBuM takox € nutaHHa BII2K-Baknunanii. ¥ ne-
SKUX KpaiHax TepmiHu BakiuHalii BLI2K Oynu nepenece-
Hi 3 OISy Ha PU3UK PO3BUTKY TYOEPKYIbO3HOI iH(EKILiT
B namieHTiB i3 TKI/. [Ipote 3BoJlikKaHHS 3 BaKIIMHALIIEIO
BLIK moxe 3aBmatu IIKOIM HACEJIEHHIO €HIEMiuHUX 3a
TyOepKyJIbo30M perioHiB. PanHs niarnoctuka TKIJI 3a no-
ITOMOTOI0 CKPUHIHTY HOBOHAPO/IXKEHUX 3 TTOIAJIBIINM TIpe-
BEHTUBHUM aHTUMiKOOAKTEpialbHUM JIiIKYBaHHSIM MOXeE
OyTHU aJIETePHATUBHOIO CTPATETIEI0 BiICTPOUYSHHS PYTUHHOI
BakuuHanii BLI2K [34]. Binctpouennsa BILI2K-BakuumHaiii
JI0 OTPMMAaHHSI Pe3yJIbTaTiB CKpUHIiHTY B TaiiBaHi 103BOJIM-
JIO 30iJIBIIMTH YACTKY IIETJIEHUMX HOBOHAPOIKEHUX AiTeit
BikoM 1—5 micauiB 3 18 10 46,9 % 6e3 30iNbLICHHS 3aXBO-
pIoBaHOCTI Ha TYOepKynbo3HUIA MeHIHTIT [37]. Y CiHnranypi
rutaHoBa BakiuHalii BLI2K nmpu HapomkeHHi Oyja mpoao-
BXKeHa HaBiTh ITicJIsI BBeJeHH CKpUHIHTY |34]. [TanienTu 3
TpaH3UTOPHUMU T-KIITUHHUMU JIiMbOTIeHisSIMU 100pe TTe-
peHocwin BakumHaiiito BLIK, ane B naHomy nociimkeHHi
He OyJio xkonHoro maitieHTa 3 giarHocroBanuM TKIJ. Pe-
syabrat TectyBaHsd Ha TREC i KREC mae 3HaueHHS 1151
MPUUHATTS pileHHs mpo BakumHauio BL2K, i mepmmmit
IIOCBil BUSIBUB 3aTpeOyBaHICTh cepel HEOHATOJIOTIB L€l
iH(dopMmaliii, 0cobJMBO B HOBOHAPOIKEHHMX 3 KJIIHIYHOIO
IMi103POI0 11010 IMYHOAE(MILIUTHOTO CTAHY.

HactynHuMm etamoM y mporpaMi CKpUHIiHTY € TeHe-
TaydHe minTBepmKenHsa TKIJI. Lle cranmaptHuii anro-
put™M mpoBefeHHst ckpuHinry TKII [10, 21, 2], saxuit
OyB BMKOpPMCTAaHMII HaMU B IIUJIOTHOMY JOCJiIKEHHI
(puc. 1).

[Ipore Ha chOTrOMHI HU3KAa HAyKOBIIIB PEKOMEHIYIOTh
MPOBOIUTYU CEKBEHYBaHHSI HACTYMTHOTO MoKoiHHS (NGS)
reHetnaHoi maHeni TKIJl mpu mo3uTuBHOMY pe3yJibTa-
1i piBHa TREC yxe 3 mepioi mismMu, nepea BUKIUKOM
Mali€eHTa i MPOBEIeHHSIM iMYHOJIOTIYHOTO JOCTiIKEeHHS,
110 3a0e3revye MBUAKY MOJIEKYISIPHY JiarHOCTUKY i J10-
3BOJISIE CKOPOTUTHU ILILJISIX TMaIliEHTa 10 AiarHO3Y, 3MEHIIY€E
TPUBOXHICTh OaTbKiB IPU XMOHOMO3UTUBHOMY pe3yJibTaTi
TREC a6o KREC [35]. Takuii aaroputm 0yJio 3aTBepIxKe-
HO B HallioHaJbHil mporpaMi ckpuHinry TKIJL y Hopserii.
JlocninHuKY 3a3HaYaOTh MepeBaru il HeJ0JIiK1M BKa3aHOTO
anroputmy [35].

Mo nepesae gidHocsimb:

— OTpPUMAaHHS MOJIEKYJIIPHUX PE3YJbTaTiB MPOTITOM
2—3 po0oOYMX AHIB;

— 3MEHIIEHHS MTOTPpeOU B IPYroMy 3pa3Ky CyXol IJISIMU
KpPOBI;

— 3MEHIIEHHS 3arajibHOI KiJIbKOCTi BUKJIMKIB MallieH-
TiB i XMOHOIMO3UTUBHUX PE3yJIbTaTiB;
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— 3MEHIIIEHHS NOTPeOU B IeaiaTpUUHMX KOHCYJIbTalli-
SIX 1 IPOTOYHIN IUTOMETPIl 11 BUKJIIOUEHHSI X1OHOIO3M-
TUBHUX pe3yJIBTaTiB cepel poMixkHUX roka3HuKiB TREC;

— YHUKHEHHS 3aliBUX XBUJIIOBaHb 0AaTbKiB HOBOHAPO-
JKEHUX;

— 3npatHicTh BusBIATH atumioBi TKI/I Ta inmri medimm-
™ T-KJIITUHHOI JIAHKU;

— CKOPOYEHHSI Yacy Bil HAPOJXKEHHS /10 MiITBepIKEeH-
H cneun@ivHOro iMyHOIe (QillnTy.

Hedonixu:

— BapTicTh oOJIagHAHHS Ta eKCIUTyaTalliliHa BapTiCTb
aHaumiziB NGS;

— HE3IaTHICTh iNeHTU(PIKYBaTH iMyHOAE(ILIUTH 3 ITPO-
MiXXHUMM HU3bKMMU 3HaueHHssMu TREC i BapiaHTu B re-
Hax, sKi He BKJIIOUYEHi B TOTOYHi/AOCTYITHI NTaHei reHiB;

— CTPYKTYPHi i iHTPOHHI BapiaHTU MOXYTb OyTH MPO-
nyuieHi naHeassMu NGS Ha OCHOBI €K30HIB.

CKOpOYEHHS LIJISIXY 10 AiarHO3y MOXJIMBE TaKOX TpU
onHOYacHOMY 3a0o0pi Ipyroro 3paska, BU3HAYeHHi CyO-

MonyJIsaiii JiM@pOUMTIB i MpoBeAeHHI T€HETUYHOTO 00-
cTeXeHHs1 npu 1o3utuBHoMmy pesynsraTi TREC mepioi
mwiasmu. Came Takuii aJlrOpUuTM TiependayeHuit B YKpaiHi
MpPOrpaMo0 PO3LUIMPEHOTO HEOHATAJIbHOTO CKPUHIHTY
[38]. Yci Bunanku, siKi BCTAHOBJICHI TTOBUTUBHUMM 111010
ckpuHinry Ha TKII, OymyTth migisiraTi TpOBEIEHHIO
NGS-nocinkeHHsT MmaHesi TeHiB, SIKi 3yMOBIIOIOTH iMy-
HomeIIUTHI cTaHM, Ha 0a3i €QUHOro Ijisd YKpaiHu eKc-
IIEPTHOTO LIEHTPY 3 HeoHaTajnbHOro cKpuHinry B HIACJI
«OXMAIOUT» y m. Kuesi.

[MutaHHs BUOOPY TAKTUKU TIPU MTO3UTUBHUX Pe3yJbTa-
Tax CKPUHIHTY, ajleé HeraTUBHUX T€HETUYHUX pe3yJibTaTax
TaKOX IOTpedy€e BUPILIEHHS a00 pO3pOOKU aJITOPUTMY ii.
3arajioM MiATBepIKeHHS TsikKoi T- i/abo B-nimdornenii
METO/IOM MTPOTOYHOI LIMTOMETPii MOXKe OYTH JOCTATHIM JIJIsI
BcTaHoBJIeHHs miarHo3y TKIJL i mpoBeaeHHs TpaHCIUIaH-
Talii KiCTKOBOrO MO3KY HaBiTh P HETaTUBHOMY Pe3YJib-
TaTi TEeHeTMYHOTO TECTYBaHHSI, OCKUIBKM MOXJIMBI HOBI
BapiaHTH, SIKi He BUSIBJISTIIOTBCS CTAaHAAPTHUMU METOJAMU.

Mepwa nnama
KpOBI
L . 1
Buuie Big mexi Huxue Big Mexi
TREC/KREC TREC/KREC
Bes 36010 amnnidikaLii Hesaana amnnidikauis
[IHK [IHK
L A
AHopmanbHe HenosHwit
3HaYeHH$
| ; ! |
[MoBTOPHUM TECT
L BuLue Big mexi Huxue Big Mexi BiacyTHi/gy»e HU3bKi
TREC/KREC TREC/KREC TREC/KREC
A N L
AHopmanbHe TepMiHOBE aHOMasbHEe
3HaYeHH$ 3HaYeHH$
A A
HopmanbHe HoBwuit 3pa3ok Buknuk
3Ha4YeHHs 10 10 gHiB nauieHTiB
l y . . .
PreHTHI KNHIYHI
A:ggzng:::e M IMYHOSOTIYHi
0OCTEXKEHHS
L
Buknunk
nauieHTiB
4
KniHiYHi # imyHONOTiYHI
0OCTEXEHHS

PucyHok 1. Anroputm npoBeaeHHs CKPUHIHTY, BUKOPUCTaHWIA Y NMiJIOTHOMY AOCHAIAXXEHHI
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HactynHum etanom nporpamu CKpUHIHTY € MpoOBe-
JIeHHS PaJuKaJbHOTO JIKYBaAHHS, sIKE 3[aTHE 3MIHUTHU
SKUTTSI JUTUHU U MOKPAIIUTH HOro gKicTb. OCHOBHUM
metonoMm JiikyBaHHs TKIJl € TpaHcmiaHTawisi KiCTKO-
BOT'O MO3KY, 10 1OCSTJIa 3HAYHOTO MPOrpecy 3a OCTaHHi
poku B YkpaiHi. [IuraHHsS HEOOXiTHOCTI PO3MIUPEHHS
TpaHCIJIAHTALlIMHUX OJWHUIIL HA JTAHOMY eTalli € CyM-
HiBHUM, ockiibKu noiupeHicTs TKIJL y kpaiHax €Bpo-
U CTAaHOBUTH B cepeaHboMy 1 Ha 50 THCSY HOBOHApO-
mxeHux [39, 40]. 3 orssimy Ha HAPOAXKYBaHICTh B YKpaiHi
3a OCTaHHI poKM Ta AeMorpadiuyHy cuTyallilo, OB’ sI3aHy
3 BifiHOM0, IIIOPOKY B HAC MOXKE HapOIKYyBaTUCh 5—6 Mi-
teir 3 TKIJI, nmio He Oyne 3HaYHUMM HaBaHTaXXEHHSIM Ha
OUTSIYi LIEHTpU TpaHCIUIaHTallil, sKi pO3BUBAIOTHCS i
PO3LIMPIOIOTHCS.

Otxe, ynpoBamkeHHs1 ckpuHiHry Ha TKII B Ykpai-
Hi TOMOMOXe MOKpAIIUTU PAaHHIO MiaTHOCTUKY TSKKMX
BPOIKEHUX TOMMJIOK iMYHITETY, 3yMoBjaeHUX T- i/abo
B-nimdonenieto, 1o Oyne Matv CripUsSTIMBUAN BILUTUB Ha
TPUBAIICTD 1 AKICTb XKUTTS AiTeHl i3 LMMU 3aXBOPIOBAHHSI-
mu [41, 42].

BucHoBKMU

IIpoBeneHunii HaMM aHadi3 3 ypaXyBaHHSIM BJIACHOTO
JIOCBiNy i JaHUX JIiTepaTypu OKPEeCAUB MUTAHHS, SIKi IO-
TpeOyIoTh BUPILIEHHSI MPU IOJAJbIIOMY BIPOBAIXKEHHI
ckpuHinry TKI. YnockoHaneHHsT alrOpuTMy CKPUHIHTY
(3 MpoBeNEeHHSIM YyTOUHIOIOUUX 00CTEXEeHb MPpH 3a00pi Apy-
roro 3paska 4M reHeTuyHoro oocrtexxeHHs maHeai TKIJL
yKe 3 TIepIIoTo 3pa3Ka); BU3HAUEHHS LUISIXY TallieHTa 3
no3utuBHUM pe3ynbratoM TREC; BupilieHHsT ATaHHS
BU3HAUYEHHST cyOromysiuii JiM(pOUUTIB METOIOM IpO-
TOYHOI IIUTOMETPil Ha piBHI 00JaCHUX LEHTPIB; MUTAaHHSI
BII2K-BakumHalii Ta 3amobiraHHs IUTOMETaJOBipyCHIM
iH(eKIIil; TpoBeaeHHSs TPEHIHTIB 3 JiKapsMU, 3aTydeHu-
MM JI0 TPOTPaMU CKPUHIHTY, T103BOJIMTh MOKPAIIUTHU MPO-
rpaMy CKpMHiHTy HoBoHapomxeHux Ha TKI/, ckopotuthb
LUJISX MalieHTa OO JiarHo3y, 110 B KiHLUEBOMY MilCYMKY
MOX€ MaTh MO3UTUBHUI BIUIMB Ha SIKICTb i TPUBATICTb
SKUTTS TALLIEHTIB.

Konduaikr iHTepeciB. ABTOpuU 3asiBISIIOTH TIPO BifCYT-
HiCTb KOHMJIIKTY iHTEpeciB i BlacHO1 (hiHaHCOBOI 3allikaB-
JIEHOCTI TIpY TiATOTOBILi JAHOI CTATTi.

Indopmanisa npo dinancyBannsa. JocmimkeHHs ¢i-
HaHcyBanocss MiHicTepcTBOM OXOpPOHHM 340POB’S YKpa-
IHM 3a KOIITU AEP>KaBHOI'O OIOMXKETy, Ha3Ba IPOEKTY
«IlinoTHEe mOCHiIXEHHS 3 HEOHaTaJbHOIO CKPUHIHTY
nepBuHHUX iMmyHonediuutiB MeTogoM TRECs i KRECs
BuU3HaueHHs T- i B-nmimcdoneniii», TepMiH BUKOHaHHS
2020—-2022 pp.

Ionagaku. ABTOpH BUCITOBITIOIOTH TTOASKY BUKOHABIISIM
npoeKTy 3 TepHOMJILCHKOTO HalliOHATBHOTO MEIUYHOTO
yHiBepcutety iM. I. TopbaueBchkoro MO3 YkpaiHu: noil.
T.B. Tapigna, mou. O.M. Illymwraii, mou. JI.A. BomsH-
cokiit, gou. M.1. Kinam, mon. I.b. YopHomun3s; ciiBBu-
KOHaBIsIM 3 HayKoBo-MeIWYHOTO TeHETUYHOTO LIEHTPY
LeoGEN: B.C. Kpasupo, I.€. [aiiboHIOK; HEOHATOJIOTaM
TepHoOMiNBCHKOI 001ACTi 32 CIIPUSHHS Y BUKOHAHHI TTPO-
EKTY.
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Newborn screening for severe combined immunodeficiency:
lessons from a pilot study and prospects

Abstract. The expansion of the neonatal screening program in
Ukraine from October 2022 became an important achievement in
the development of domestic medicine. Despite the severe chal-
lenges of the war and the burden of the COVID-19 pandemic,
Ukraine was able to reach the level of the leading European coun-
tries, in which screening of newborns covers more than 20 disor-
ders. Severe combined immunodeficiencies (SCID) are among
the diseases included in the program of expanded mass screening
of newborns. In this article, the authors focus on the challenges
they faced during the implementation of the first pilot project in
Ukraine on newborn screening for severe combined immunode-
ficiencies using TREC and KREC assay. The method allows to
determine not only SCID, but also other conditions that occur
with T- and/or B-lymphopenia, which can be considered both an
advantage and a disadvantage of the method, because it requires
to set the certain level of cutoff. The urgency of the investigation
is critically important for SCID screening. Therefore, organiza-
tional issues and the coordinated functioning of the entire screen-

ing program are of decisive importance. The conducted analysis,
considering our own experience and data of other studies, outlined
the issues that need to be resolved in the further implementation
of screening for SCID. Improvement of the screening algorithm
(with clarifying examinations when taking the second sample,
or genetic examination of the SCID panel already from the first
sample); determining the path of a patient with a positive TREC
result; solving the issue of measuring the lymphocyte subsets by
flow cytometry at the regional centers; issues of BCG vaccination
and prevention of cytomegalovirus infection; conducting trainings
with doctors involved in the screening program; sharing the infor-
mation among the medical community and the public will improve
the newborn screening program for SCID, shorten the patient’s
path to diagnosis, which in the end may have a positive impact on
the quality of life and life expectancy of those with severe T- and/
or B-lymphopenia.

Keywords: severe combined immunodeficiencies; newborn
screening; TREC; KREC; inborn errors of immunity
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ABOOGIYHUN rOHIT 1K Ae610T XBOpOo6U KPOHO Y AUTUHM:
KAIHIYHMX BUNOAOK

Pesiome. Xsopooa Kpona — imynoonocepedkosane 3axe0proganis, w0 XapaKmepusyemocs: Hecneyugiunum epamny-
NeMAmo3HUM MPAHCMYPANbHUM 3aNANEHHAM i3 Ce2MEeHMAapHUM YpadiceHHAM 0y0b-1K020 8i00iny WAYHKOB0-KUUIKOBO20
mpakmy 3 OPMYBAHHAM NO3AKUWKOBUX MA CUCMEMHUX YCKAAOHEeHb. 3aX60PI06AHHSA € CKAAOHUM, O6azamopaKmop-
HUM, MpUBAe NPOMsA20M YCb020 HCUMMS Ma NAUBAE HA QYI3UYHUIL | NCUXO0A0TUHULL PO38UMOK 0coOUcmocmi. 3a cyuac-
HUMU YAGACHHAMU, HA GUHUKHEHHs X80podu Kpora eénausaromv 308HiWHI (hakmopu cepedosuiya Ha mai eeHemu4yHol
cxunvHocmi. 32i0Ho 3 aimepamypHumu danumu, y 6invuiocmi eunadxie nauienmu 3 xeopoooro Kpona ckapyicamocs Ha
0inb y acueomi, diapero, He3pO3YyMINY aHeMiro, AUXOMAHKY, 6mpamy macu mina abo sampumky pocmy. Kiacuuna mpia-
da: binv y acusomi, diapess ma empama macu mina — 3ycmpivaemocs auwe y 25 %. Iozaxuwkosi nposeu: ypajicenHs
wKipu, eackyaim, cyenob08uii CUHOpoM, agpmo3HUll cmomamum abo NapaanaibHe ypaxceHHs (aHaNbHul ceepoidic, Ma-
uepauyii, mpiwuHu, napanpoOKmMumu, CUlyi) — moxcyms 6ymu nepuumu cumnmomamu y 6—23 % eunadkie. Jiaenos
xeopobu Kporna y dimeii 6cmanoéaioemocsi Ha niocmasi AHAMHECMUMHUX | KATHIMHUX OQHUX, Pe3YAbmamie CneyianbHux
Memodie 00caiddcer s, w0 8KAOUAOMb eHOOCKONIMHULL, PeHM2eHON02TUHULL, YAbIMPA3EYKOBUIL, 2ICIOA0IUHUL MemO-
du, cnipanvHy Komn romepHy momoepagiro, MaeHimHo-pe3oHaHCHY MoMoepagiro, @ maxKoic iMyHoA02IYHi ma eeHemut-
Hi mapkepu. JlocsenenHs ma niOmpumanHs pemicii Moxcyms 36ecmu 00 MiHIMYMY NCUX0A02IUHI npoOaeMu ma noain-
wumu aKicmo yeumms nauienmie. Hasedeno kainiunuii unadok xeopoou Kpona, o 6ye diaenocmosanuil y 14-piunoi
umunu, SKa ompumy8ana AiKy8awHs 3 NPUEOOY H06CHINbHO20 [0IONAMUYHO20 04i0apmpumy 3 080X POKI6 ma maid
yacmi baKxmepianbHo-3ananvhi 3axeoprosanis. Bidobpaxceni mpyonowi diaeHocmuuno2o NOwyKy, ki 3ymMoeaeHi pisno-
MAHIMHOK CUMNIMOMAMUKOI0 Md PAHHIM 0eOromoMm. JIIKy8anHs ma KAIHIYHUI MOHIMOPUHE NPOBOOUAUCH 32I0HO 3 MidC-
HapoOHumu pekomerdayismu €8poneiicbkoeo mosapucmea oums4oi eacmpoenmeponoeii, eenamonoeii ma xap4y8anus
(ESPGHAN) 2021 poky. Asmopu akuenmyromsp yéazy Ha HeoOXiOHoCmi OUHAMIYHO20 KAIHIYHO20 MOHIMOPUHEY CIMAHY
nayiecHma, a makoic nepcorigixosarnoeo nioxody 0o AiKyeauHs.

KimouoBi ciioBa: xsopoda Kpona; nozaxuwicosi npossu; 0eeninohuii idionamuunuil apmpum; eeHHO-iHdIceHepHa
obionoeiuna mepanis

Bctyn

XBopoba Kpona (XK) — iMmyHooIocepenkoBaHe 3a-
XBOPIOBaHHS, IO XapaKTepU3YEThCS HecneuudiuHuM
rpaHyJeMaTO3HUM TPaHCMYPaJbHUM 3alaJleHHSIM i3 cer-
MEHTApHUM YpaxXeHHSIM OyIb-sSIKOro BiUIiTy IILTyHKOBO-
KMIIIKOBOTO TPAKTY, @ TAKOX PO3BUTKOM MO3aKUIIIKOBUX Ta
CUCTEeMHMX YCKJIaJHEeHb [2]. 3a cyyacHUMU YSIBIIEHHSIMU,

Ha BUHUKHEHHs XBopoOu KpoHa BIUIMBAaIOTH 30BHIlIHI
¢akTopu cepeaoBUIla Ha TJIi TeHETUYHOI CXMIbHOCTI. [1o-
Haa 200 reHiB i me 52 reHu, SIK BiIOMO, MOXYTb BUKJIM-
KaThu MOHOTreHHe 3axBopiloBaHHs1 Ha XK [13]. biausbko
20—30 % marieHTiB 3 XxBopoboro KpoHa MalTh MyTallilo
y reHi NOD2/CARDI15 [20]. 3axBoploBaHicTb i MouIu-
peHicTb xBopoou KpoHa y giTeil 3pocTae B yChbOMY CBi-
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Ti, XBOpoOa MiarHOCTYETHCSI Yy BCE OLIbII MOJOAOMY Billi
[3, 4]. Cepenniit Bik BCTaHOBJIEHHS JaiarHO3y — Bif 12 10
14 pokiB, xouya 3HAYHA YaCTUHA MAlliEHTIB Ma€ CUMIITO-
mu a0 10 pokiB [13]. 3rinHo 3 JiTepaTypHUMU JaHUMHU, Y
OiIbIIOCTI BUMAAKiB mauieHTH 3 XK ckapxkaTbCcs Ha Oijb
y XKUBOTI, liapeto, He3pO3yMily aHeMilo, IMXOMaHKY, BTpa-
Ty MacH Tijia abo 3aTpuMKy pocty. Knacuuna tpiaga: 6iib
Yy KMBOTI, Zliapesi Ta BTpaTa MacW TiJla — 3yCTPiuaeTbCs
qume y 25 %. [1o3akuIKoBi TIPOSIBU: YpaKeHHST IIKipH,
BaCKYJIT, CYyIVIOOOBUI CUHAPOM, apTO3HUI CTOMATUT abo
napaaHajbHE ypaKeHHs (aHaJbHUI CBepOiX, Malepallii,
TPillIMHU, TApanpoKTUTU, CBUIII) — MOXYTh OyTH Iiep-
MK cumnrTomamu y 6—23 % [9]. ¥V cyvacHiit nitepatypi
€ OMNUCHU MOOJMHOKUX KIiHIYHUX BUMOaAKiB aedioty XK y
BUIJISIA i30JIbOBAHMX JIETEHEBUX MPOSIBIB [ 5], iHDinbTpaTiB
poriBku [6], y BUIIsIII 3axBoproBaHb ToptaHi [7]. Takox
€ oImMc CHUCTeMHUX mposBiB nedroty XK Mmanidecramiero
octeonopo3sy [8], aBToiMyHHOTO MaHKpeatuty tumy 2 [9],
miaurii iutkoBux M’si3iB [10], a Takoxk opaibHUX JiMbaH-
rioexrasiit [11], abcuecy nevinku [14]. 3 orisiay Ha pi3HO-
MaHITHICTh BapiaHTiB KJIiHiYHMX Ae6ioTiB XK y miteit mia-
THOCTHKA IMOTpeOy€e aHali3y aHAMHECTUYHMX i KITiHIYHUX
JaHUX, pe3yJbTaTiB CIIeliaJJbHUX METOMIB MOCIiIKEHHS,
110 BKJIIOYAIOTh €HOOCKOITIYHUI, TiCTOJOTIYHUI, PEHT-
TEHOJIOTIYHUM, YJIBTPAa3BYKOBUIM METOAU HOCIiIKEHHS,
koMt torepHy ToMorpadito (KT), a Takok iMmyHoJIOTiuHi Ta
reHeTu4Hi Mapkepu [17].

Ha minTBepIkeHHSI TeHEeTUYHOI Teopil BUHUKHEHHS
XK BusiBIeHO 3B’SI30K PO3BUTKY 3aXBOPIOBaHHS 3 Bapia-
uisimu reHa NOD2, tak camo Bimomoro ssik CARDI15 [21],
a ToTiM i 3 Bapiamisimu reHa penenropa 1JI-23 [22]. Byno
noBeneHo 38’530k myTauiin y reHi NOD2/CARDI15 i3 Bu-
HUKHEHHSIM caMe TepMiHajbHOro imeiry [23]. HagBHicTh
CARDI15 npuszBoauth 10 Moaudikailii iMyHHOI BiIITOBimi
11 3MiHU IIPOHMKHOCTI CJIM30BOTO 0ap’epa KUIIIEYHHUKA, 1110
3YMOBJIIOE TSKKUM mepebir xBopoou. Ilpore LiHHICTD Te-
HETUYHOTO TUITYBaHHS HEBEJIMKA, OCKIJIbKU MyTallis MOXe

OyTU HasIBHOIO i y 310pOBUX Jitofieit 6e3 eHOTUIIOBUX IIPO-
sBiB XK.

IToyaTok 3axBOpIOBaHHSI 3 ITO3aKMIIKOBUX IPOSIBIB
MPU3BOAUTH IO TPUBAJIOI 3aTPUMKM TEPMiHIB Ta TPYIHO-
1[iB OCTATOYHOTO BCTaHOBJIeHHS AiarHo3y XK i, sk HacJti-
JIOK, JIO TIi3HBOTO TTOYaTKy JiKyBaHHs. Ha po3risn meanya-
HOI CITIJTBHOTHU TIPE3EHTYEMO KIIIHIYHWI BUTIAZ0K, Y TKOMY
BimoOpaxkeHUI TiarHOCTUYHUIA TTOIIYK IIPY PaHHBOMY Je-
610Ti XBopobu KpoHa 3 M03aKMIIIKOBUX MPOSIBIB, a caMe 3
IIBOOIYHOTO TOHITY.

Mera: onuc KJIiHIYHOTO BUTAIKY, 10 BUCBITIIIOE TPY/I-
HOIIli CBOEYACHOTO AiarHOCTYyBaHHS Ta BEAEHHS XBOPOOU
Kpona y miteit.

KAiHiYHUM BUNOAOK

HaBoaumMo onuc nepebiry 3axBOpPIOBaHHSI XJIOMUMKA
2007 poky HapoKeHHs. 3 aHaMHe3y BiZIOMO, 1110 Y IBOPiv-
HOMY Billi IUTHHI OYB BCTAHOBJICHU TiarHO3: IOBEHITLHUIA
peBMAaTOITHUIA apTPUT. CyrjioboBa ¢opMa, OJIIroapTPUT:
NIBOOIYHUIT TOHIT, cepoHeraTuBHUil BapiaHT. HLA B27+.
3 ciung 2011 poky oTpuMyBaB 0a3MCHY Tepallilo IIMTOCTa-
TUYHUM TIpernaparoM (MeToTpeKcaT y go3yBaHHi 10 Mr/m?,
3 yepBHs 2014 poky — 15 mr/m?). IIpoTsirom aecsiTbox po-
KiB (2009—2019) mauieHT MaB MepioAu MeIUKaMEHTO3HOI
pewmicii, sKi yepryBajaucs 3 emizomamMu OaKTepialbHO-iH-
¢ekIifHMX 3aXBOPIOBaHb, YHACIiIOK YOIO BiIMiHsIach
0a3ucHa Tepamnisi, 110 MPU3BOIUIO IO HACTYITHOTO 3aro-
cTpeHHs. Y Tabu. 1, 2 BinoOpaXkeHO XpOHOJIOTIYHMI Tiepe-
Oir 3aXBOpPIOBAHHSI.

V oGepe3ni 2018 poky cTaH IUTUHM TOTipIINBCS,
3’gBWIacs peUMAMBYIOYA JINXOMAaHKa, 3aIlajibHi 3MiHM B
aHasti3i KpoBi, mia yac Y3/1 opraHiB uepeBHOT TOPOKHUHU
BUSIBJICHO HOBOYTBOPEHHS JIiBOI moii mewiHku. [lamieHT
oyB HanpasieHuii B 1Y «HalioHanbHUI iHCTUTYT Xipyprii
Ta TpaHciuiaHTtojorii imeHi O.0. lanimoBa», M. KuiB, ne
y uepBHi 2018 poky mpoBeaeHO omnepaTUBHE BTPYYaHHS —
JIiBOOiYHA po3lIMpeHa reMirenaTeKToMisl, XOJeuCTeKTO-

Tabnuys 1. XpoHonoriyHuii nepe6ir 3axsoptoBaHHs 3 2011 go 2017 poky

Pik Micaub CTaH AUTUHH JNlikyBaHHA
2011 CiyeHb MeagnkameHTO3Ha pemicis MeToTtpekcaTt 10 mr/m?
2014 TpaseHb 3arOCT_peHHﬂ. JTiBOGIYHWUM TOHIT. B/cyrno620|30 6eTameTa3oH. MeToTpeKkcar
CuHOBIT 15 mr/m
2014 YepBeHb MpaBo6i4yHMI rOHIT. CUHOBIT B/cyrno60Bo TpiaMLMHONOH
2014 CepneHb AKTHBHI Cyrno6iH bionoriyHa Tepanis iHri6itopom TNFo, aganimy-
Ma6om 40 mr n/w
2014-2016 | CepneHb — rpyaeHb | MeamMkameHTO3Ha pemicis Ananimymat 40 mr, meToTpeKkeat 15 mr/m?

[HiMHWIM NigwenenHun nimda-

AHTMGaKTepianbHa Tepania. BiamiHa 6a3ucHOi

2016 Toynere [IeHIT Tepanii Ta 6ionorivyHoi Tepanii

2017 TpageHs 3arQCTpeHHﬂ HOIA. 1BOGiYHMI BigHoBneHHs 6ionoriyHoi Tepanii. Ananimymab
FOHIT 40 mr

2017 TpaBeHb — }OBTeHb | MeanKameHTOo3Ha peMmicia Aganimymat 40 mr n/w

2017 HoBTeHb Peunaunsytoumi GypyHKyNb03 bionoriyHa Tepanis, aHTM6aKTepianbHa Tepanis
[HiMHUIM NigwenenHun nimda- L . . . .

2017 lbyaeHb [IEHIT 3niBa, 3ACHOBNErMOHE BigMiHa 6a3ucHoi Tepanii, 6ionorivHoi Tepanii.

nigwenenHoi AinaHK1

TpuBana aHTMbGaKTepianbHa Tepanis
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Ta6nuus 2. XpoHonoriyHunii nepebir 3axsopioBaHHs 3 2018 poky

Pik Micaub CTaH AUTUHMU JlikyBaHHS
2018 BepeceHb NiBOGiIYHWIM rOHIT. CUHOBIT B/cyrno6oBo 6eTameTa3oH
2018 HoBTeHb MpaBOGIYHNUI FOHIT B/cyrno60oBo TpiaMLMHOMIOH
2019 otnn [BOGIYHUIN FOHIT MeToTpekcart 15 Mr/m?
2019 | Jltlotum — YyepBeHb | MeaMKaMeHTO3Ha pemicis MeToTtpekcaTt 15 Mr/m?
2019 YepBeHb Peunaneyounin GypyHKynbo3 BiamiHa meToTpekcaty. AHTMGaKTepiaibHa Tepanis

mist. [IpoBeaeHO MATOriCTONIOTiYHE MOCTIMKEHHS MiKpOo-  OTpUMYBaTH 0i0JIOTiUHY Teparlilo ImpernapaToM eTaHepLenT,
npemnapariB, BCTAHOBJICHUI AiarHO3 — XpOHIYHMI abcliec  ayie y 3B’3Ky 3 po3BuTkoM ['PBI, periuauBoM ctomMaTuty
MEeYiHKU. nperapar OyB BiIMiHEHUIA.

Y nucronani 2019 poky, 3 ypaxyBaHHSIM YaCTUX THiliHO- HanpukiHui rpyaHs TOTo X poKy MalieHT OyB rocmira-
3arnajbHUX 3aXBOPIOBaHb, /IS BUKIIOUeHHs BpomkeHoro  JidoBaHuit B KHIT «OKIJI KOP» m. KponmuBHULIbKMIT Y
iMyHoediLuTy OioJoriyHMiT MaTepian (CIMHA) Bianpapie-  TeaiaTpuuHe BimaiieHHs Ne 2 3i ckapraMu Ha IiIBUIIICHHS
HO Ha TEHETUYHE JOCIIIKeHHS — MaHeb IePBUHHUX iMy-  TemriepaTyp Tijia 1o 39 °C, BUpa3ku poTOBOI TOPOXKHUHU.
HomeiUTiB B J1abopartopito
Invitae y Can-®paniucko, B 3 =E : f
CIHOA. OtpumaHi pe3synbTa- ;
TH: TOMO3UTOTHMI BapiaHT, PR e P T
acoLiOBaHUI 3 MiABUIIIEHUM : A 1
pu3ukoM xBopoou KpoHa, ren : =t =
NOD2. 3BepraeMo yBary, 110 - g
Ha MOMEHT OTPUMAHHSI TaHUX SESEEE=sSsssSs
TeHeTUYHMX aHaJli3iB y XBOPO- : : E2zs
ro He OyJ0 O3HaK 3aTPUMKU . BZs_sS
(i3uYHOrO pO3BUTKY, BiH MaB . : ==
JIOOpUIi areTUT, He CKap>KuB-
csl Ha OiTh y XXMBOTI, HiKOIU
HE cIiocTepirajach HasiBHICTh
KpoBi B Kaii. [luHaMiuHi 10-
Ka3HUKM aHTPOIIOMETpil ma-
LIieHTa HAaBeJeHO Ha puc. 1—4. &

Y rpyani 2019 poky y
Mi[UTiTKa pPO3BUHYBCS IIpa- , .
BOOIYHMUI TOHIT, BHYTpilI- Age (completed months and yea
HBOCYIJI000BO BBEAECHUM Tpi- Pucyrok 1. Aunamika sapocty autunm Big 0 Ao 5 pokis
aMIIMHOJIOH. A B ciuni 2020
POKY y 3B’SI3KYy 3 4eproBUM
3arOCTPeHHSIM OyJ10 BiagMiHe-
HO anmajiMymab Ta posrodara
teparisi iHrioiropom TNFo
MpernapaToM eTaHeplenT Yy
mo3i 50 mr 1 pa3 Ha TKOEHD,
OCKiJIbKM, 3a JiTepaTypHM-
MU JaHMMM, TaKa Teparis
MOB’s13aHa 3 HWXYUM DPHU3U-
KOM PO3BMTKY CEpHO3HUX iH-
¢ekiii MOPiBHSAHO 3 iHIIMMU
iHriditopamu TNFa [12].

JuTtuHa 3HAXOIWJIACh
y CTaHi MeIUKaMEHTO3HOI
pemicii 1o BepecHsi 2021
POKY, KOJM BIIEpIIE B XWUTTi
3’IBUMCS enizonu adTO3HO-

s

E=2=2

h\

—\
IP==9]
==
"

W;'\".'-‘.'\
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Height (cm)

O CTOMaTuTy, cyodeOpuIb- - ] TUTHOT S USILEILS T ER AR T
Ha TeMmIieparypa, 3HUXKXCHHSI Age (completed months and years)
macu Tina. [lpogoBxyBaB PucyHok 2. iuHamika 3pocty autunm Big 5 Ao 15 pokis
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TTpu HagxomKEeHHI CTaH AUTUHU TSDKKUM uepe3 iHTOKCUMKa- — 4iHKM, XoJielucTekToMii, cruieHomeraniss. CKT-o3Haku
HiitHui cuHapoM, auxomanky. IlIkipa uyncra, cyxa, Ojiga.  IIMIAHOI Ta Me3eHTepianbHOI JiMpaneHonaTii. O3HaKM JIi-
Ha ciuzoBiii 000JI0HIII POTOBOI MOPOXXHWHU HAsIBHI BU-  BOCTOPOHHBOTO KOJIITY, TOJiXOCUTMHU.

pasku. ledopmallist KoniHHUX cyri100iB. Maca 48 Kr, 3picT IMociB KpoBi Ha cTepubHICTh: Me30(iabHi Ta da-
175 em (IMT 15,67 kr/m? — BupaxeHMii neGilUT Macu  KyJIbTaTMBHI aHaepoOu He BUsBiIeHi. ITyHKTaT KiCTKOBO-
Tijla). 3 OOKy JIereHb Ta cepliss — 0e3 MaToJIOTiYHUX 3MiH. IO MO3KY: 0araTOKJiTUHHMH, 3 OOKY YepBOHOTO POCTKa
Kugit M’ skuii. T-noniOHM KeaoinHUI pyOellb y MpaBOMY  CIIOCTEPIraeTbcsl He3HauHe TpUTrHideHHs GyHKuii. [pa-
nigpedep’i Ta Mo cepenHiit JiHii )xuBoTa. [leyiHka 6J1M3bKO  HYJOLUMTApHUI POCTOK: 3aTPUMKA BUXOMY 3piaux hopM y
1o Kpato pebepHoi nyru. CenesiHka He nmanbnyeTbes. Bu-  mepudepnuny KpoB. MerakapiouuTapHuii pocTOK Tpe.i-

MOPOXHEHHSI, CEYOBUITYCKAHHS B HOPMI. CTaBJICHO KJIITUHAMHU BCiX CTyMHeHiB 3pijocTi. DyHKIIis
IIpu oOcTexxeHHi y 3araibHOMY aHali3i KpOBi BiMiua-  pOCTKa He MopyllIeHa.
sock 30inpieHHs [HHOE, neiikouTo3s i3 3CyBOM JIeMKOLM- KanbnpoTekTuH cupoBaTKM KpOBi IiABUILEHUMN 10

TapHOI hopmynn BiBo. ITpoKaabIUTOHIH y MexXax HopMu. 4067 ur/min (pedepentHuii intepsan < 3000 ur/mi). ITo-
B imyHorpawmi nmigBuiteHi mokazHuku IgA, IgG. AHTuTiIa  Ka3HUKU (DEeKaJbHOrO KajbIIPOTEKTUHY IiABUILEHI [0
no BIJI, HBsAg, HCV — HeratusHi. 1080 mxr/T (pedepenTHUit inTepBan < 50 MKT/T).

Ha CKT 3 koHTpactyBaHHsiM TosioBu, i, OI'K, Hamu Oyno mposeseHo nudepeHIliiiHy aiarHOCTHU-
OUII, manoro ta3a BinMmiueHo, 1110 Ma€ Micue cTaH miciast Ky Mix FOIA, oHKoremaTojJoriyHMMU 3aXBOPIOBaHHSIMU,
OIepaTMBHOIO BTPYYaHHSI, a caMe Pe3eKllii JIiBoi 1oyl Te-  MEepBUHHUMU iMyHOAedIilluTaMu, CEeTNCUCOM, XBOPOOOIO
KpoHna.

Jlms migTBepmIKeHHST mia-
rHo3y xBopoou Kpona mari-
=dl B enr OyB HampaBieHuit B H/II
> . [IAI' 3 meTor0 TpOBedEHHS
— T L KOJIOHOCKOTII Ta  Oiomcii.
- - w IpoBeneHa i1€0KOJIOHOCKO-
T 1o mis. Onuc: orfsii BUKOHAaHO

|
S A %46 =9 =T 3 BHUKOPUCTAHHAM JMCTalb-
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HOTO KOBITauKa y 3BUYaiiHOMY
2 Ta BY3bKOCITEKTPATbHOMY pe-
-3 xumi. KomoHockomn Ge3repe-
IIKOTHO OYB BBEJACHUI 10 Ky-
T10J1a CJITO1 KUIIKHU 3 OTJISIIOM
5,0 cM TepMiHAIBHOTO BifIiTy
Ki1yooBoi kumku. CrnmszoBa
KJTyOOBOI KMILIKM HaOpsIKIa, 3
Bupaskamu 0,4—1,5 cm. Bop-
CUHKM HE€ Bi3yasi3ylOoThCsl.
Ve (GRS e e e V [pocBiTi TOBCTOI KHUIIKH
PucyHok 3. AuHamika macu Tina autunu Big 0 4o 5 pokis BUSABJICHO 3JIMIIKKU KHUILIKO-
BOTO BMICTy, SIKi 3aBaxKalOTb
3 ornsimy. CKiIaakyu BUpaXeHi.
Tonyc 36epexenuii. CinuzoBa
obosoHka poxesa. CyauH-
HUII PUCYHOK BMUPaXXEHMIA.
; V mingHi mediHKOBOTO KyTa
= 40 BUCXiIHOI KHMIIKM TIPOCBIT
n = W | agedopmoBaHMIt, 3BYXEHMIA.
S = = 1 CnuszoBa 000JOHKA HaOpsi-
= M = KJa, rinepeMoBaHa, epo30Ba-
A zar -i:; = =i Ha, HasIBHiI BUpa3Ku po3Mipa-
0 = ] = z__?'!:' == = 2 wmu 0,3—1,8 cm. Iligciausosi
= E_ = == == -1 BEHU B HVDKHBOAMITYJISIPHOMY
= == BiIii Ta aHaTbHOMY KaHai
- : He BU3HaudaioTbesd. [Iposene-
151/ M~ == i == N Ha Giorcist 3 KIy6oBOI KUII-
— — KM Ta 3 YCiX BiImiJIiB TOBCTOI
= KHUILKHU.
; I [laToricTonoriune mocii-
Age (completed months and yea JoKeHHs1 OionTaty Ne 8769-
PucyHok 4. Annamika macu tina autuun Big 5 ao 10 pokis 8774/21: wmarepian cau3oBOI
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000JIOHKM TOHKOI Ta TOBCTOI KUIIK. BUCHOBOK: XPOHIYHMIA
AKTHBHUIA KOJIiT, MOp(oioriyHi 03HaKu xBopoou Kpona.

IMposeneHa  e3odaroracTpoayoAeHOCKOMisl,  OIMUC:
CcTpaBOXill BiJIbHO TipoximHuii. Cin3zoBa 00OJOHKA rire-
peMoBaHa, epo30BaHa B HMXHIll TpeTHHI Mo 2 CKJIagkax
Ha mpotsa3i 0,3 cMm. Kapmist He 3mukaeThesd. KapmiaapHa
cknanka Il tuny 3a Xinowm. IllnyHok 3BMuaitHOI hopmu,
MICTUTb CEKPETOPHY PiAMHY Ta KOBY. BinbHO posmpassi-
€ThbCA TIpu iHCcysIii. CKIagky IUTyHKa 3BUYaitHoOl hop-
MM, TIEPUCTAIBTUKA aKTUBHA, CIIM30Ba 000JOHKA IIITyHKa
nudy3Ho rinmepemoBaHa. Boporap 3BuyaiiHoi popmu, 3s1€,
3MmuKaeThbes. Lubynuna AI1K 3BuuaitHoi ¢hopmu, cau3oBa
00osioHKa 1IUOYIMHU AUQY3HO TinepeMoBaHa, epo30BaHa.
IIpoBenena 6iomncis cinzoBoi o6onoHku ATTK.

BucHOBOK maroricToyiorivHoro nocmimkeHHs Ne 8767-
8768/21: XpoHIUHMIT aKTUBHUIA €PO3UBHMUIA TYOICHIT.

3 omsily Ha CKapru Ha JIMXOMaHKY, TPUBAJIUN CTOMA-
TWUT, BTpaTy MacHu, Oib y XXUBOTI, 1aHi aHAMHe3y, ToJa-
TOK 3aXBOPIOBAaHHSI i3 CyrJIoOOBOrO CUHAPOMY Ta TpUBaJie
orpuManHs iHri6iTopiB TN Fo, migBuilieHHsS KaJabIpoTeK-
TUHY KaJly, 3allajJibHi 3MiHA B aHaJjIi3i KPOBi, ITiIBUIICHUIA
CPBb, mani reHeTUIHOTO TOCTiMKEeHHS (TTaHe b IIEPBUHHUX
iMmyHozxediuuTiB y tabopatopii Invitae y Can-®panuucko,
CIIA): roMo3uroTHUi1 BapiaHT, acoLiiioBaHMUIA 3 IIiIBU-

IeHUM pu3nKoM xBopoou Kpona, ren NOD?2, naHi ineo-
KOJIOHOCKOTIiI, JaHi MaTOriCTOJOTiYHOIO JOCiIXKEHHS
GionTaTy, BCTAHOBJIEHU niarHo3 3a [lapusbkoro knacudi-
Kauiero [15]: xeopoba Kpona Ala L3B1 GO, PCDAI 35, 5.

Po3rnoyaTo JlikyBaHHSI 3TiJHO 3 Mi>KHAPOJHUMU PEKO-
MeHallisiMu €BPOIEeICbKOTO TOBAPUCTBA AUTSIYOI racTpo-
eHTteposorii, renatojorii Ta xapuyBaHHsi (ESPGHAN)
2021 poky [1]:

1. lieta — cris Ne 5, jmikyBajgbHa cyMit «MomysieH».

2. MpennizonoH 1 Mr/Kr Ha 100y 3 TTOCTYIIOBUM 3HU-
JKEHHSIM.

3. Imypan 50 Mr Ha 100Yy.

3rigHo 3 MixkHaponHuMHU pekomeHaamismu ESPGHAN
2021 poKy, MOHITOPUHT KJIiHIYHOI'O MOJIIIILIEHHS MPOBO-
NIABCS 3 BUBHAYEHHSM TeIiaTPUYHOTO iHAEKCY aKTUBHOCTI
xBopobu Kpona (PCDAI), piBHS (eKaibHOTrO KaJlbIpo-
TekTUHY [1]. Yepes 1 Micsiib Binm movyaTKy JiKyBaHHS CTaH
NATUHU TTOTipIINBCS, TTOKA3HUKM TTiBUILIVIINCS, Y 3B SI3KY
3 YuM OYJI0 TIpUITHATE PillIeHHS TIPO iHilialliio BiTHOBICH-
H$I TeHHO-iHXeHepHoi 6iooriyHoi Tepamnii (['IBT). Buzna-
Yyajiach HasSBHICTh aHTUTLI IO amaliMymaOy B JlabopaTopii
Hp. Pwonmrepa: antuTina BimcyTHi. BimHoBieHa Teparrist
agajaiMymMaboM y J03i 3rimHO 3 MiXKHApOAHUMU PEKOMEH-
JalisaMu, 3 MOJaJbIIO0 CTyIiHYacTOIO BigMiHo ['K.

Tabnuuys 3. AngepeHuiiHa giarHocTnka

Hosonoris

O3HaKMU Ha KOPUCTb 3aXBOPIOBaHHSA

O3HaKHU BUK/IIOYEHHSA

OIA

KnacuodikauinHi Kputepii ILAR [16]: BiK no4aTKy ap-
TPUTY 2 POKK, TPMBANICTb apTPUTY NMOHaA 6 TUMKHIB,
iHLWI NPUYUHKM Cyrno60OBOIro CUHAPOMY Ha TOM Yac
O6yNM BUKIIOYEHI

MNosiBa B 14-piyHOMY BiLli 3MiH 3 GOKY
TpaBHOI CMCTEMM (CTOMATHT, Binb Y KMBOTI,
BTpaTa Macwu) He 6yna nputamaHHa tOIA Ta
notpebyBana nojanbworo 4iarHoCTUYHOro
MoLyKy

OHKoremaTosnorig

TpvBana nMxoMaHKa, CTOMaTtuT, BTpaTa Macu Tina

[yHKTaT KiCTKOBOro MO3Ky — Hopma. KT 3
KOHTpacTyBaHHAM ronoswu, wui, OrK, ObI,
Masnoro Tasa: 4OAaTKOBWX YTBOPEHb HE BU-
SBNIEHO

CuHgpom bnay

[eHeTnYHe focnigKeHHs (MaHenb NePBUHHUX
imyHoaediumTiB y nabopartopii Invitae y CaH-
®dpaHumcko, CLUA, 2019 p.) — roMO3UroTHUI Ba-
piaHT myTauii B reHi NOD2 (npoTeiH-2, Wo MicTUTb
HYK1E0TMA3B A3YI04YNIM JOMEH Ofliromepu3aaliii),
AKMN € aBTOCOMHO-JOMIHAHTHOO NATONOTIED 3
MyTaLli€lo y TOMY X reHi, Wo i npun xBopobi KpoHa

MposiBiB yBEITY, AIEpPMATUTY, CapKoigo3y i3
paHHiM noYyaTkoM Yy Billi 40 5 poKiB, Kpa-
HianbHiX HEBpoONAaTiK, AKi XapaKTepHi Ans
CUHAPOMY, Y ANTUHU He ByNo

3aranbHui Bapiabenb-
HUM iMyHO4EediUmMT

YparkeHHs TPaBHOIO TPaKTY AUTUHU: peLnanByOHMI
cToMaTuT, 6ifib Yy XKMBOTI, BTpata Macu, BiK AUTUHU

BiacyTHICTb 3HUXKEHHA 3aranbHUX iMyHO-
rno6yninis, CD4+, CD27+, peunanByroumnx
CUHOMYNbMOHabHUX iIHDEKLiN fana 3mory
BUKJ/TIOYUTH LiEN fiarHo3

Cenicuc

TprBana nMxoMaHKa, 3ananbHi 3MiHM B aHaniai
KposBi, niasuiieHnn CPb

BigcyTHICTb 03HaK BOrHMULLIEBOIO YparKEHHS
BHYTPILLHiIX opraHiB 3a aaHnmu KT, Hera-
TUBHI 1aHi NOCiBY KPOBIi Ha CTEPUIbHICT,
NOKa3HWK MPOKaNbLMUTOHIHY KPOBI B MeXax
HOPMMU, BiICYTHICTb ANCOYHKLIT BHYTPILLHIX
opraHiB 3a WwkKanoto SOFA Ta LODS

XBopob6a KpoHa

JluxomaHKa, TpuBanunim cTomaTtuT, BTpaTa Macu

Tina, 6inb y XXMBOTI, JaHi aHaMHe3y, NoYaToK 3a-
XBOPIOBaHHS 3 Cyrno60BOro CMHAPOMY Ta TpUBasne
oTpuMaHHs iHrieiTopis TNFo, nigBMWeHHS Kasb-
NPOTEKTMHY B Kafli, 3anafbHi 3MiHM B aHanisi Kposi,
nigsuweHun CPb
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Y T1abi. 4 nmokazaHa MO3MTUBHA JUMHAMiKa, 3HUKEHHS
MoKa3HMKa (heKaJIbHOrOo KaJbIPOTEKTUHY Ha (POHI JIiKy-
BaHHSI.

3a MixkHapoaHuMu pekoMeHaarisimu ESPGHAN 2021
POKY, piBeHb (heKaTbHOTrO KalIbIPOoTeKTUHY < 250 MKT/T —
nmaboparopHa pemicist XK, mokasuuk PCDAI Big 11 mo
30 OaniB — jierkuit a00 cepenHbOTSIKKUIA Tepedir 3aXBo-
proBaHH# [17]. JluHamika MOKa3HUKIB (PeKaIbHOTO KaJlb-
npotekTuHy (3 1080 mo 133 mkr/T) Ta iHnekcy PCDAI (3
35,5 mo 12,5) Moxe pO31iHIOBAaTUCH SIK MOJIIIIIIEHHST CTaHy
BiJl TSDKKOTO 10 JIETKOTO IIepe0iry 3aXBOPIOBaHHSI.

O6roBopeHHs

3rigHo 3 JiTepaTypHUMU JaHUMU, Y OiUIBILIOCTI BUIIA/I -
KiB maiieHTH 3 XxBopoOoto KpoHa ckapxaTbcsi Ha Oifb y
>KMBOTI, Aiapeto, HE3pO3yMiJly aHEMil0, JIMXOMAHKY, BTpaTy
Macu Tijla abo 3aTpuMKy pocTy. KitacuuHa Tpiaga: 6inb y
JKMBOTI, Aiapesi Ta BTpaTa MacH TiJla — 3yCTpidya€eThCs JUlle
y 25 %. T103aKMIIKOBI TIPOSBU MOXYTb OyTH TEPIIMMU
cumntomamu XK y 6—23 % [9]. Takum yuHOM, TIpA TTO-
YaTKy 3aXBOPIOBAHHS Y TUTUHU MOJIOMIIIOTO BiKY 3 CYyIJIO-
00BOro CMHAPOMY ab0 ypaxkeHHs IIKipy (HOIO3HA €pUTEe-
Ma, TaHTPEHO3Ha IioAepMisi), 0 TaaIbMOJIOTIYHUX IIPOSIBIiB
(YBeIT, eImicKIepuT), pelaAUBYIOYOro aTO3HOIO CTOMATH -
Ty, pO3/1a/iB MeYiHKM Ta >KOBUHUX IUISIXiB a00 MapaaHalib-

HOTO ypaxKeHH:I, SIKi MalOTh PELIMAMBYIOUMIA, TPUBAJIMIA TIe-
peOir Ta He BiNOBiIal0Th HA CTaHAAPTHE JIiIKyBaHH:I, Tpeba
am’sITaTi PO MOXJIUBICTh 1e610Ty XBopoou KpoHna. s
JIarHOCTUKHW 3aXBOPIOBAHHS MOTPIOHO 3pOOMTH HACTYIIHI
KpokH (puc. 5).

AHalizyouu JaHWil BUTIAJ0K PETPOCIIEKTUBHO Ta Bpa-
XOByloun MixHaponHi pekomenmanii ESPGHAN 2021
POKY, MOXHa TIPUITYCTUTH, IO BiJICYTHICTb TUTIOBUX KJIi-
HIYHMX TIpOsIBiB xBopoOu KpoHa Oyia moB’s3aHa 3 JTiKy-
BaHHsaM IOIA, cyrino6oBoro cuHapomy (II03aKUIIIKOBOTO
IposSIBY 3aXBOPIOBAHHS) i3 3aCTOCYBaHHSIM 0Oa3uCHOI Ta
6iosnoriyHoi Teparii iHridiropom TNFo.

YacTi O6akTepiasibHO-3amalbHi 3aXBOPIOBAHHS TUTUHU
MOSICHIOIOThCS MyTallieto B reHi NOD2. 3a niteparypHuMu
naHuMu, npu MoHoreHHux (NOD?2) nedekrax nauieHTH
YacTO MarTh HETUITOBI a00 JOJATKOBI O3HAKM 3aXBOPIO-
BaHHS (HampuKiam, mpoOaeMu 3i MIKipoto, YacTi iHpeKIil
abo gucMopdizm) [13]. ¥V Hamomy BUManky IUTHUHA Majia
abclec MeviHKY, peluanByOUnit (ypyHKYJIbO3 Y Mpolieci
repediry 3aXxBopIoOBaHHSI.

BucHoBKMU

1. lanuii KJIiHIYHWI BUNAAOK IEMOHCTPYE CKIAAHICTh
y miarHoctulli xBopobou KpoHa y mitei, 110 moB’si3aHoO 3
Pi3HOMAaHITHICTIO KJIiHIYHUX MPOSIBiB, a caMe MO3aKHUIIIKO-

Tabnunys 4. MOHITOPUHI KJTiIHIKO-/1260PaTOPHOIro CrOCTEPEeXXeHHs naLjieHTa

Rata PiBeHb peKkanbHOro PCDAI Nikysanns XK ﬂa'_ra novaTtky

Ka/ibNPOTEKTUHY, MKI/T NiKyBaHHSA
15.11.21 1080 35,5 He npoBoaunocb -
16.02.22 1725,4 42,5 'K + uutoctatnkm 29.12.21
31.05.22 77,26 17,5 K + umntoctatnkm + BT 15.03.22
26.10.22 133 12,5 LunTtoctatvku + BT 03.06.22

Mo3nTMBHUM HeratnBHum
Y Y
HecneunodiyHe 3ananeHHs KMLLIEYHUKa XBopo6y KpoHa BUKIIOHEHO
®rAC 3 Gioncieto [eHeTMYHe JoCcnigKeHHs

Y Y

[icTonoriyHe
DOCNIAXKEHHS

MyTauis y reHi NOD2/
CARD15

Y Y

He nigtBepaxeHo XK

MNinTBeparkeHo XK

PucyHok 5. Etanu giarHoctuku xsopoou KpoHa
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BOIO cMMIITOMaTHUKoOw0. PaHHii ne0oT: y 2 poKu — 3ama-
JIEHHS cyry1o6iB (apTpuT), 3 12 pOKiB — ypaxKeHHs LIKipu
(miogepMist), y 13 pokiB — 3aXBOpIOBaHHSI MeYiHKU (a0-
cliec MevyiHkun), TiIbKU B 14 poKiB nepiili 03HAKK YpaskeHHsI
OpraHiB TpaBJIEHHS.

2. JlikyBaHHs cyriob6oBoro cuHapomy ripu FOIA 3ria-
HO 3 Mi>KHAapOJIHUMHM TTPOTOKOJIaMU, @ CaMe BUKOPHUCTAaHHSI
LIMTOCTATUYHUX Ta Oi0JOTIYHUX TIperapaTiB MOXe MacKy-
BaTU TaCTPOCHTEPOJIOTIUHI IIposiBU XBopoou KpoHa.

3. ¥V Bumanky moemHaHHSI CyIJI000BOTO CHHAPOMY Ta
yacTUX OakTepiaabHO-iH(PEKIIHNX 3aXBOPIOBaHb MAa€E
CeHC OOCTeXeHHs s BUKJIIOUeHHsI xBopoobu KpoHa, a
caMme BM3HAUYEHHS KaJbIPOTEKTUHY Kajly Ta MPOBEIECHHS
T€HETUYHOTO OOCTEXXEHHSI.

4. 3 ornsiay Ha pi3HOMAHITHICTb KJIIHIYHUX TIPOSIBIB 3a-
XBOPIOBaHHS JIiKyBaHHs XBopoOou KpoHa moTpedye mepco-
Hi(iKoBaHOTO MiIX0/ay, a TAKOX TMHAMIYHOTO KJIIHIYHOTO
MOHITOPUHTY CTaHy Talli€HTa.

5. Pi3HOMaHITHICTh KIIIHIYHUX IPOSBIB, a caMe ypa-
JKeHHSI OpraHiB TpaBJEHHS B MO€EIHAHHI 3 MO3aKHUIIKO-
BOIO CHUMIITOMATUKOWO: YpaKeHHSIM IIKipu (By3nayBa-
Ta epuTeMa, IioAepMis, aHTIiT); ypaXXeHHSIM CyTJ00iB
(apTpuT); aHEMi€l0; ypaxkeHHSIM MEYiHKM; ypaxkeHHSIM
oueil (ipUT, KOH’IOHKTUBIT, YBeEiT), 3aTPUMKOIO i3zuu-
HOTO PO3BUTKY — MOTPeOYE 3aIy4eHH 1151 1iarHOCTUKU
Ta JiKyBaHHsS XBopoou KpoHa MyJbTMAMCUUILIIHAPHOI
KOMaH/IHM JIiKapiB: Meaiarpa, racCTpoeHTepoJiora, peBma-
ToJoTa, IepMarTojora, iMyHosora, ohTaabMosora, Ji€ETo-
Jlora Ta McuxoJora.

6. OcHoBHOIO MeTo JikyBaHHs mpu XK € mocsr-
HEHHS peMicii, 3arobiraHHs peluanBaM, YCKIaJHEHHSIM.
JlikyBaHHSI 3rigHO 3 MIKXHAPOTHUMHU PEKOMEHAALISIMUI
ESPGHAN, xiiHiKo-1a00paTOpHUIT MOHITOPYHT ITaIli€H-
Ta JIa€ MOXJIUBICTb MOJIMIIATYA MPOTHO3 3aXBOPIOBAHHS, a
TaKOX MaKCUMaJbHO HAOMM3UTH SIKICTh XUTTS MallieHTa
JIO PiBHSI 3M0POBOI IUTUHU.

KonduikT inTepeciB. ABropu 3asBISIIOTH PO BiACYT-
HiCTb KOH(UIIKTY iHTEepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII TaHOI CTATTi.
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Bilateral gonarthrosis as the onset of Crohn’s disease in children:
a clinical presentation

Abstract. Crohn’s disease is an immune-mediated disease cha-
racterized by nonspecific granulomatous transmural inflamma-
tion with segmental damage to any part of the gastrointestinal
tract with the formation of extraintestinal and systemic complica-
tions. The disease is complex, multifactorial, which lasts throug-
hout life and affects the physical and psychological development
of the individual. According to modern ideas, the occurrence of
Crohn’s disease is influenced by external environmental factors
against the background of genetic predisposition. According to
the literature, in most cases, patients with Crohn’s disease com-
plain of abdominal pain, diarrhea, unexplained anemia, fever,
weight loss, or growth retardation. The classic triad of abdomi-
nal pain, diarrhea and weight loss occurs in only 25 % cases. Ex-
traintestinal manifestations such as skin lesions, vasculitis, joint
syndrome, aphthous stomatitis or para-anal lesions (anal itching,
macerations, fissures, paraproctitis, fistulas) may be the first
symptoms in 6—23 % of cases. The diagnosis of Crohn’s disease in
children is made on the basis of anamnestic and clinical data, the

results of using special research methods, including endoscopic,
radiological, ultrasound, histological, spiral computer tomo-
graphy, magnetic resonance imaging, as well as immunological
and genetic markers. Achieving and maintaining remission can
minimize psychological problems and improve patients’ quality
of life. A clinical case of Crohn’s disease is presented, which was
diagnosed in a 14-year-old child who was treated for juvenile idio-
pathic oligoarthritis since the age of two and had frequent bac-
terial and inflammatory diseases. The difficulties of diagnostic
search are reflected, which are caused by various symptoms and
early onset. Treatment and clinical monitoring were carried out in
accordance with the international recommendations of the Eu-
ropean Society for Pediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN) 2021. The authors emphasize the need
for dynamic clinical monitoring of the patient’s condition, as well
as a personalized approach to treatment.

Keywords: Crohn’s disease; extraintestinal manifestations; juve-
nile idiopathic arthritis; genetic engineered biological therapy
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AKTYATBHI AKTYATBHI | AkTyAnon)
MATAHHA MUTAHHA MATAHHS ﬁﬂmﬁﬂ ﬁmﬁmﬁ’ﬂ AKTYANBHI AHTYANGH AMTVATEHI | AKTYATBHI
NEQIATPII  HE®PONONIT ANEPTOMOTIT | MEQWUMHM | HEPBOBUX o JAHHA  GUPARAR (i HA:

MEQWLIMHN FEFOHTONOM] ~ @TU3IATPIT
HEBIOKNAGHUX | XBOPOB | KaTACIEO® = A NATMEHOL EFoH e

CTAHIB 0NoMOrK

"o nikapaBro nikaps o ks fo nikaps Jroniksea | o

IHCTUTYT cimeHOT MeguUUHW HauioHanbHOro yHiBepcuUTeTy OXOPOHW 300POB'A YKpaiHU iMeHi
MJI. Wynuka cninbHo 3 BugasHMYMM JOMOM «3ac/aBCbKniA» Brieplue B YKpaiHi 3anoyatkysas
NPOEKT — cepito HaBYanbHUX NOCiOHKKIB «CiMeilHa MeauLIMHAY, 3a 3arafibHO peaaKLUieo aka-
aemika HAMH Ykpainu, npodecopa H0.B. BopoHeHKa, npodecopa O.I. LLiekepu Ta 3aBiaysavis
kadeap HauioHanbHOro yHiBepcuteTy OXOPOHM 300poB’a YKpaiHu imeHi INJ1. Lynuka, 3a akty-
aNlbHUMK HanpsaMKamu cimMernHol MmeguumHW. MNigrotoBKo mMatepianis KOXHOMo HaB4asbHOro
nocibHMKa 3aiimatoTbca Kpalli paxiBui nicnsaannaomMmHol ocitr YKpaiHu.

MociOHNKM pekoMeHAO0BaHI [0 APYKY BYEHOI pajoto HalioHanbHOro yHiBepcuTeTy oXopo-
HY 300poB’a YkpaiHu imeHi MJ1. Lynuka Ta LUeHTpanbHMM meToguyHum KabiHeTom 3 BULLOI
MeanyHoi ocit MO3 YkpaiHu.

B PAMKAX CEPIi «<CIMEHA MEVLIHA» BXE BAWLLINIA Y CBIT TAKI KHUTMA:
¢ AKTyanbHi NuTaHHA negiaTpil y npakTuui cimeitHoro nikaps.
e AKTyanbHi NUTaHHA HepBOBUX XBOPO6 Yy NpaKkTuLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA Hedponoril y npakTuui cimeiHoro nikaps.
e AKTYanbHi NTaHHA repoHTOoNOTil Ta repiatpii y npakTuui cimeinHoro nikaps.
e AKTYanbHi NUTaHHA MeAULMHN HeBIAKNaAHUX cTaHiB Y NpaKTULi ciMeliHoro nikaps.
o AKTyanbHi NuTaHHA ¢TM3iaTpil y npakTuli cimeliHoro nikaps.
o AKTyanbHi NUTaHHA anepronorii y npakTunLi cimeHoro nikapsa.
e AKTyanbHi NTaHHA aKyllepcTBa Y NpakTuLi cimeriHoro nikapa
e AKTyanbHi NTaHHA NaniaTUBHOI Ta XOoCNicHOT BONOMOrK Y NPaKkTULi CIMEHOTO NikapA.
o AKTyanbHi NTaHHA pagialifHOT MeanLNHN Y NpaKkTULUi CiMeiHoro nikaps.
e AKTYanbHi NUTaHHA MeANLMHK KaTacTpod Y NpaKTuLi cimeilHoro nikaps.
o AKTYanbHi NUTaHHA cepLeBO-CYyANHHUX XBOPOo6 Y NpakTuLi ciMeilHoro nikaps.
¢ AKTYanbHi NUTaHHA BHYTPIWHIX XBopo6 y NpakTuLi cimeliHoro nikaps.
e AKTyanbHi NUTaHHA NcuxiaTpil y npakTuUi cimeHoro nikaps.
e AKTyanbHi NUTaHHA odTanbmonorii y npakTuUi cimenHoro nikaps.
¢ AKTyanbHi NUTaHHA eHAOKPUHONOrii Yy NpakTULi cimeliHoro nikaps.
e AKTyanbHi NUTaHHA riHeKkonoril y npakTuui cimeliHoro nikapsa.
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