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3AMPOLLYEMO ABTOPIB HAYKOBUX CTATEN A0 CNIBMPALLI
NYBNIKALUIA BESKOLLUTOBHA

Bupgasuuuteo TOB «pyna komnaniin MegEkcnepT» BUNYyCKae XypHanu ANs Nikapis Pi3HUX
cneuianbHocTen. My CTBOPIOEMO BUOAHHSA €BPOMENCHKOro 3paska 3 IHHOBaUiiHUM ans YkpaiHu
nigxonom Ao (popmyBaHHSI HanOBHEHHS KOXHOrO BUMYCKY i BUCBITAEHHS NPOdINbHOI TemaTuku.
Halwmmuy ekcnepramMun € He nuwie BU3HaHI YKpaiHCbKi BYEHIi, ane v nposigHi daxisui kpaid banTil,
MonbLi, Benukoi Bputawii, Monaosu, ®pauii, Itanii, Typesuunnn, I3painto, Kutako Ta iHwwux. Yei Hawi
XypHanu BUOAIOTLCA BEUKMMU Haknagamu, OOCTYNHI ANA YuTadiB | MaloTb aBTOPUTET Y (paxoBOMy
cepepnoBuLLi. KoxeH 3 HUX HafinHo 3akpinue 3a COO0I0 NO3uLLii KpaLLLoroy cneuianizoBaHux peuTuHrax.
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Bci xypHanu BkniouyeHi y lNepenik HaykoBux ¢paxoBux BuaaHb YKpaiHU
(kaTeropii A Tta B), y aKMX MOXYTb Ny0OJlikyBaTUCH pe3ynbTaTy AUcepTauiiHuxX
poOGIT Ha 3/,00yTTA HAYKOBUX CTYNEHIB AO0KTOpPa i KaHANAaTa HayK.
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6a3un. CtarTamM NpMCcBOETLCS LndpoBuii ineHTudikatop 06’ekra DOI.




Yntamte Hac Ha caunTi: http://medexpert.com.ua

SHUPYK NATIONAL HEALTHCARE UNIVERSITY OF UKRAINE

MODERN PEDIATRICS. UKRAINE

Emeritus Editor

Scientific and Practical Journal

Berezhniy V.V., Doctor of Medical Science, Professor of Pediatrics, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Editor-in-Chief

Chernyshova L.I., Doctor of Medical Science, Professor of Pediatrics, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine
Valiulis A., Professor, CEO of Clinic of Asthma, Allergy and Chronic Lung Diseases, CEO of EduCom (postgraduate education), Executive
Committee member & Treasurer of European Academy of Paediatrics (EAP/UEMS SP), Vilnius, Lithuania

Deputies Editor-in-Chief

Mamenko M.E., Doctor of Medical Science, Professor of Pediatrics, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine;
Moiseenko R.O., Doctor of Medical Science, Professor, Deputy Rector of the Shupyk National University of Health of Ukraine, Kyiv,

Ukraine
Chief Scientific Adviser

Antipkin Yu.G., Academician of the National Academy of Medical Science of Ukraine, Director of the SI «Institute of Pediatrics, Obstetrics
and Gynecology named after academician O. Lukyanova of the NAMS of Ukraine», Kyiv

Scientific Editor

Marushko R.V., Doctor of Medical Sciences, SI «Institute of Pediatrics, Obstetrics and Gynecology named of academician O.M. Lukyanova

of the NAMS of Ukraine», Kyiv

Project Director D.O. Bakhtiyarova
Executive Editor I.O. Sheiko
Layout and design V.S. Scherbatykh

Abaturov A.E. (Dnipro, Ukraine)
Aryayev M.L. (Odesa, Ukraine)
Banadyga N.V. (Ternopil, Ukraine)
Beketova G.V. (Kyiv, Ukraine)
Bogmat L.F. (Kharkiv, Ukraine)
Vaildeliene L. (Kauno, Lithuania)
Veres Gabor (Budapest, Hungary)
Volokha A.P. (Kyiv, Ukraine)
Gorovenko N.G. (Kyiv, Ukraine)
Hubertus von Voss (Munich, Germany)
Dudnik V.M. (Vinnytsia, Ukraine)
Yemets .M. (Kyiv, Ukraine)
Zaychenko A.V. (Kyiv, Ukraine)
Zvolinska D. (Wroclaw, Poland)
Ivanov D.D. (Kyiv, Ukraine)
Yspaeva Zh.B. (Almaty, Kazakhstan)

EDITORIAL BOARD

Kvashnina L.V. (Kyiv, Ukraine)
Kosakovskyi A.L. (Kyiv, Ukraine)
Kramarev S.A. (Kyiv, Ukraine)

Curteanu A.M. (Chisinau, Moldova)
Labbe A. (Clermont—Ferrand, France)
Livi P. (Florence, Italy)

Linne T. (Stockholm, Sweden)

Mazur A. (Warsaw, Poland)

Marushko Yu.V. (Kyiv, Ukraine)
Nakonechna A. (Liverpool, Great Britain)
Nyan’kovskyi S.L. (Lviv, Ukraine)
Ovcharenko L.S. (Zaporizhzhia, Ukraine)
Okhotnikova E.N. (Kyiv, Ukraine)
Pagava K.I. (Thilisi, Georgia)

Pilossoff V. (Sofia, Bulgaria)

Pochinok T.V. (Kyiv, Ukraine)

Prodanchuk M.G. (Kyiv, Ukraine)
Puzievicz—Zmonarska A. (Wroclaw, Poland)
Rosenthal M. (London, Great Britain)
Simanis R. (Riga, Latvia)

Slabkiy G.A. (Uzhhorod, Ukraine)
Smiyan A.I. (Sumy, Ukraine)
Umanets T.R. (Kyiv, Ukraine)
Urbonas V. (Vilnius, Lithuania)
Usonis V. (Vilnius, Lithuania)
Hadjipanayis A. (Nicosia, Cyprus)
Husain S. (London, Great Britain)
Chernyshov V.P. (Kyiv, Ukraine)
Shadrin O.G. (Kyiv, Ukraine)

Soder O. (Stockholm, Sweden)
Shun’ko E.E. (Kyiv, Ukraine)

PUBLISHER GROUP OF COMPANIES MED EXPERT, LLC
Certificate of state registration KB 25157-1509711P from 26.01.2022, the Published since December 2003

Published with the scientific support of the SI «Institute of Pediatrics, Obstetrics and Gynecology named after academician O. Lukyanova

of the National Academy of Medical Science of Ukraine»

Publishing frequency — 8 Times/Year

By the order of the Ministry of Education and Science of Ukraine No. 1166 from December 23, 2022, the journal «Modern Pediatrics. Ukraine» is included in the
List of specialized scientific editions of Ukraine in the field of medical sciences, category A.

Recommended by the Shupyk National Healthcare University of Ukraine, Protocol No. 07 from 13.09.2023

Mailing address:

GROUP OF COMPANIES MED EXPERT,
«MODERN PEDIATRICS. UKRAINE»
p/b 80, Kyiv, Ukraine, 04211

Tel./fax: +38 044 498-08-80

E mail: pediatr@med-expert.com.ua
http://med-expert.com.ua

Passed for printing 25.09.2023

Format 60x90/8. Offset paper.

Conventional printed sheet. 13.95.

Total circulation is 8,000 copies.

Ord. 27.09/01 from 27.09.2023

Printed from the final films in the «Aurora-print»
printing house, Prichalnaya Str. 5,

Kyiv, tel. (044) 550-52-44

Certificate AOON0.777897 from 06.07.2009

All articles are reviewed. Total or partial
reproduction by any means of the materials
published in this edition is allowed only by written
permission of the publisher. Advertiser takes
responsibility for the content of advertisements.

© Shupyk National Healthcare University of Ukraine, 2023

© Bakhtiyarova D.O., 2023

«MODERN PEDIATRICS. UKRAINE>» Journal was indexed and/or presented in: Scopus, DOAJ, Hinari, BASE,
WordCat, Google Scholar, CrossRef, Ulrich’s Periodicals Directory, Sherpa Romeo, InfoBase Index, Scientific
Periodicals of Ukraine, Bibliometrics of Ukrainian Science (the Vernadsky National Library),

Ukrainian abstract journal «Dzherelo»

Attention! Subscribe to <MODERN PEDIATRICS. UKRAINE»

journal at all post offices of Ukraine

Subscription index 09850

Kyiv 2023



Yntamte Hac Ha caunTi: http://medexpert.com.ua

HAIIIOHAJIbHUI YHIBEPCUTET OXOPOHU 3/I0POB’Sl YKPATHU IMEHI ILJI. IITYITMKA

CYYACHA NEJIATPIA. YKPAIHA

HaykoBo-npakTHYHHIA TIeJiaTPUYHHIT Ky PHAT

Illed-penaxrop

Bepe:xnuii B.B., noxTtop mMen. nayk, mpodecop, HYO3 Yrpainu imeni [1.JI. Hlynmka, m. Kuis, Yipaina

TonosHwuii pexaxkTop

Yepuumosa JI.1., nokrop men. Hayk, npodecop, HYO3 Ykpainn imeni [1J1. Illynuka, m. Kuis, Ykpaina

Bauniyaic A., mpodecop, Terepaibinii AnpexTop KJIIHIKH aCTMH, aleprii Ta XpOHIYHUX 3aXBOPIOBaHb Jieretb, [enepanbruii gupekrop EduCom
(nicasaumiomua ocsita), Yiaen Bukonasuoro komitery Ta ckapouuk €sporneiicbkoi akagemii nemiarpii (EAP/UEMS SP), m. Binbhioc, JIutsa
3acTyNnHHKY rOJIOBHOTO peJlakTopa

Mawmenko M.€., nokrop mez. nayk, npodecop HYO3 Yrpainu imemni [1.JI. Hlymmxka, m. Kuis, Ykpaina

Moiceenko P.O., 10KTOp MeNUHUX HAYK, TPOGECOpP, IPOPEKTOP 3 HAYKOBO-MEAATOTIYHOT Ta TiKyBaabHOi pobotn HYO3 Ykpainu

imeri [1.JI. Illynuka, m. Kuis

TonoBHUii HAyKOBUil KOHCYJIBTAHT

Awnrunkin 0.1, akagemik HAMH Ypainu, niupexrop 1Y «IITAT imeni akagemika O.M. JIyk’snosoi HAMH Yxpainus», m. Kuis
HayxoBuii pejakrop

Mapymxko P.B., noxrop men. nayk, /1Y «IITAT imeni akagemixa O.M. Jlyk’snoBoi HAMH Yxkpainu», M. Kuis

Jupexrtop npoekry /[.O. baxrissposa
Bianosinaabuuii penakrop 1.0O. [eiiko
Bepcrka ta ausaiin B.C. [Ilepbarux

PEJAKIIIMHA KOJIETISI

Abarypos O.€. (/{ninpo, Yrpaina) Ksammnina JI.B. (Kuis, Ykpaina) ITpomanuyk M.I. (Kuis, Ykpaina)
ApsieB MLJL. (Oneca, Ykpaina) Kocaxoscpkuit AJI. (Kuis, Ykpaina) Ilysiesnu-3monapebka A. (Bpouyias, [Tosbiia)
Banazura H.B. (Tepnomisb, Ykpaina) Kpamapoos C.O. (Kuis, Ykpaina) Posenrans M. (JIouzon, Bennka Bpuranist)
Bekerosa I'B. (Kuis, Ykpaina) Kyprany A.M. (Knmnunis, Mosjosa) Cimartic P. (Pura, JlaTsist)
Bormar JI.D. (Xapkis, Ykpaina) JTa66e Anape (Knepmont-Meppanz, Opaniris) Crmabxuit TO. (Yakropos, Yipaitia)
Baingeniene JI. (Kaynac, JIntsa) Jlisi I1. (Daopentris, Irasmis) Cwtistit AL (Cymn, Yipaitia)
Bepeur Ta6op (Bynanernt, Yropumna) Jlinue T. (Crokrosbm, 11Berrist) v, o . .

) . O ) B ) manenp T.P. (Kuis, Ykpaina)
Bosoxa A.TL. (Kuis, Ykpaina) Mazyp A. (Bapmasa, ITosbma) VpGouac B. (Bibiioc, JTursa)
Toposenko H.I. (Kuis, Ykpaina) Mapymiko IO.B. (Kuis, Ykpaina) ! . o ’

. . . Ycowic B. (Binbnioc, JIutsa)

Iy6epryc hon Docc (Mionxen, Himeuunna) Haxoneuna A. (JliBepmyiib, Besmka Bpurawis) ) . e .
Jynnix B.M. (Binnunsg, Yipaina) Hsnbkosebknii C.JL. (JIbBiB, Ykpaina) Xaﬂx‘mnaﬂalc A. (Hixocis, Kinp) .
Ewmenp .M. (Kuis, Ykpaina) Osguapenko JI.C. (3anopix:xs, Ykpaina) Xycair 1. (‘HOHH(’"’_‘BE‘WKZ‘"EPHTaHm)
3aituenko ['B. (Kuis, Ykpaina) OxotnikoBa O.M. (Kuis, Ykpaina) Hepunmos B.IL (Kuis, Ykpaina)
3sominceka /. (Bpouyas, Tlosbia) Marasa K.I. (T6inici, Tpysis) Manpin O.I (Kuis, Yrpaina)
IBanos /I./1. (Kuis, Ykpaina) TInnoccobd B. (Codis, Bosrapis) MIenep O. (Croxrosbm, IIserris)
Icnaesa JK.B. (Anmvatu, Kazaxcramn) ITounnox T.B. (Kuis, Ykpaina) Ilynsko €.€. (Kuis, Ykpaina)

BUIABEIIb TOB «TPYIIA KOMIIAHIV MEJl EKCIIEPT>
Csigorrso 1po gepskasuy peecrpaitiito CMU KB Ne 25157-1509711P Bix 26.01.2022

Bunaernscs 3a naykosoi migrpumin /1Y «Iacrutyr memiatpii, akyrepcersa i rinexodiorii imeni akagemika O.M. JIyk'ssmoBoi HAMH Yxpainu»
Bupaerscs 3 rpyans 2003 p.
Iepioguunicts Buxoxy — 8 pasis Ha pik
Hakazom MOH VYkpainu Big 23.12.2022 Ne 1166 sxypran «CyuacHa meiaTpist. YKpaiHa» BKIIOUYEHO /10 KaTeropii A
[Tepesniky crenianizoBaHNX HAYKOBHX BUJIAHb YKPAIHU B Tajly3i MEANYHUX HAYK. Y BUJQHHI MOKYTb OyTH 011y0/1iKOBaHi OCHOBHI pe3yJ/IsraTi
Jucepraniitnux pooir
3arBep:KxeHo BueHoIo pajioto Harionanbroro ynisepeuteTy oxoponu 3110poB’st Ykpainu imeni I1. JI. Illynuka 13.09.2023, nporoxon Ne(7
[Tianucano o apyky 25.09.2023

Azpeca 1S TMCTYBaHHS: Dopmat 60x90/8. arip obcernuii. A00 Ne 777897 Bin 06.07.2009 p.

TOB «I'pyna kommnaniit Mex Excriepts, Y. ap. apk. 17. Yu.-Buz. apk. 13,95. Bei crarti perensosani. [Toumii a6o yacTKOBHI

«Cyuacna nefiatpis. Ykpaina» 3aranpunii nakaazn 8 000 mpum. MepeipyK Ta THPasKyBaHHs Y Oy Ib-sIKHil crioci6

a/c 80, m.Kuis-211, Ykpaina, 04211, 3am. 27.09/01 Bix 27.09.2023 Marepiasis, OryOJiKOBaHUX B IIbOMY BHIAHII,

Teux. /daxc: +38 044 498-08-80 Hazapyxkosano 3 rotoBux otodopm y tTunorpadii JIOIYCKAETHCS TIIBKU 32 TICHMOBOTO JI03BOJLY

E-mail: pediatr@med-expert.com.ua «Aspopa-mpinT», M. Kuis, By.1. [Ipnyasnbha, 5, penaxitii.

http://med-expert.com.ua/ teu. (044) 550-52-44 BinnoiganbHicTb 3a 3MiCT pekJIaMHUX MaTepiasinB
CBionTBo cy6'eKTa BUAABHUYOI CIIPABH: Hece peKkJIaMo/IaBellb.

© Harionanbpuuii yHiBepeuTeT 0Xoponu 3710poB’s Ykpainu imeni ILJ1. [ynuka, 2023
© baxtisposa /1.0., 2023

XKypHan «Cy4dacHa neaiatpisi. YkpaiHa» BKIIIOYEHO A0 HAYyKOBOMETPUYHUX, pedepaTUBHMX Ta MNOLLYKOBUX 0a3 AaAHUX:
Scopus, DOAJ, Hinari, BASE, WordCat, Google Scholar, CrossRef, Ulrich’s Periodicals Directory, Sherpa Romeo,
InfoBase Index, «bibniomeTpurka ykpaiHCbKOi Haykn», «<HaykoBa nepioguka YkpaiHu»

(HaujoHanbHoi 6i6niotekun Ykpainu imeHi B.l. BepHaacbkoro), «xepeno».

Ysaza! llepeonaamumu xncypnan «Cynacna nediampis. Yxpaina»
Bu mosceme y ecix 6idoinennsx 36’°a3xy Ypainu.
Hepeonnamnuii indexc 09850

Kuis 2023



Yntamte Hac Ha caunTi: http://medexpert.com.ua

HAIIOHAJIbHUI YHIBEPCUTET
OXOPOHMU 3/I0POB’SI YKPATHU
IMEHI IL.JI. LIVIINKA

SHUPYK NATIONAL
HEALTHCARE UNIVERSITY
OF UKRAINE

CYYACHA HFI[IATPIH.
YRPAIHA
HaykoBonpakTinuHuii neiaTpiyHuii Ky pHaJ
MODERN PEDIATRICS.
UKRAINE

Scientific and Practical Journal

5(133)/2023

SMICT

OPUTIHAJIbHI AOCNIAXXEHHSA

Cepsikosa I.10., Kpamapbos C.0O.,
€srtylueHko B.B., Knpuus H.C.,

UaapiH B.O., Bopo+os O.0.,

lnak I.B., NManatHa J1.0.,

Kypakosa J1.P., LilumbaneHko A.M.
YpakeHHs cepLueBO-CYAUHHOI CUCTEMMU
y aiteir 3 COVID-19 (ykpaiHCbKOI0)

HikyniHa A.

3Ha4yeHHq BapiaHTa rs754635 reHa
XOJIeLUCTOKIHIHY

B PO3BUTKY OXUPIHHSA B AiTen
(aHrnincobKolo)

Tka4vyk P.B., Konockosa O.K., lapac M.H.,
Binoyc T.M., AHTOHIvi4yK B.I.
Mo>xnueocTi Bepudikauii
nosarocnitasibHOI MTHEeBMOHIT

B AiTen 3a amiHaMm
OaraTonapamMmeTpuYHOl
nonsapusauiriHo-da3oBoil Mikpockonii
nonikpucTaniyHUxX NNiBoK nNereHeBoro
ekcnipaty (yKpaiHCbKOIO)

MakeeBa H.l., AHapyLieHko B.B.
dakTop BinnedbpaHpa 9k mapkep
TSDKKOCTi YaCTKOBO KOHTPOJIbOBAHOT
OpoHXianbHOT acTMU B AiTei
(aHrnincobKolo)

17

24

31

CONTENT
ORIGINAL ARTICLES

Seriakova I.Yu., Kramarov S.O.,
Yevtushenko V.V., Kyrytsia N.S.,

Shadrin V.O., Voronov O.0.,

Shpak I.V., Palatna L.QO.,

Kurakova L.R., Tsymbalenko A.M.
Cardiovascular system damage in
children with COVID-19 (in Ukrainian)

Nikulina A.

Significance of the rs754635 variant
of the cholecystokinin gene in the
development of obesity in children (in
English)

Tkachuk R.V., Koloskova O.K., Garas
M.N., Bilous T.M., Antoniichuk V..
Possibilities of verification of
community-acquired pneumonia

in children by changes in
multiparametric polarization-phase
microscopy of polycrystalline
membranes of pulmonary expiratory
condensate (in Ukrainian)

Makieieva N.I., Andrushchenko V. V.
The von Willebrand factor

as a marker of partially
controlled asthma severity

in children (in English)

ISSN 2663-7553 Cyuacua nexiatpisa. Ykpaina 5(133)/2023



Untamte Hac Ha cauTi:

http://medexpert.com.ua

Pak J1.1., KawiiHa-5lpmak B.J1.,
ELeHko A.B.

diznyHa akTUBHICTb NiANiTKIiB

B YMOBaX COLLiaJibHOro 00MeXXeHHs
(ykpaiHCbKOI0)

Tokapuyyk H.l., OBepuyk A.A.

3HauyeHHSs BaCKyJIIPHOI MONEeKyu
KNiTUHHOT agre3ii-1 Ta 6inka CC16
npw GpPOHXioNITi B AiTeA paHHbOIO BiKy
(ykpaiHCbKOI0)

Apyuyn-MesnbHuk H.B., IaHoBa J1.A.,
lopb6ariok I.b., LLkinsHiok A.O.
OcobnuBocTi nepebiry COVID-19
y nignitkie. KniHiyHi BUNnagkn
(aHrnincbKo10)

KopHindyk O.T1., Tumuyk I.B.,

bepeHu H.M., KoHeuHnii KO.T.
Mpamno3nTueBHa MikpoOioTa gk
NOTEeHLiNHi YMHHUKM iHDeKUin,
MOoB’A3aHUX i3 HaJaHHAM MegU4YHOT
AOMOMOru, y Aitei Ta AOpPOCIInNX
(yxpaiHCbKOIO)

Ebepecrosuii B.O., 3eniHcbka O.B.,
fepesuy H.B., loscees /.0.
dakTopn pU3nKy BUHNKHEHHS
nepepJieXXaHHs naaueHTun
cepep BaritHux Kuesa, YkpaiHa:
peTpocneKkTuBHe KOroptHe
pocnipXeHHs (aHrMMiNCcbKOoLO)

KonockoBa O.K., TapHaBcbka C.1.,
BypuHiok-Inos’ak X.I1., LLlaxosa O.0.,
lMutnuk-SweHko M. O.
KniHiko-iHCTpyMeHTanbHi, LUTONOrIYHI
Ta iHpnamaTomeTpuUiHi Mapkepu
pemMopgeniHry auxanbHuX LUAAXIB Y
XBOPUX Ha OpOoHXianbHy acTMy AiTen
(ykpaiHCbKOI0)

Jlax K.B., KocakoBcbkuvi A.J1.,
LlIkopboTyH 5.B.

OuiHka BNMBY KopeKuii TpyOoHOoro
BaJiuka MikpoaeopuaepHMM MeToaoM
Ha eKBiNpPecopHy PYHKLiIO CIIyXOBOi
TPyOun (aHrNiicbKolo)

lyra4 A.M., boHaapeHko A.B.
OGi3HaHicTb MalOyTHIX 6aTbKiB LWLOA0
BaKUMHaLii (YyKpaiHCbKOI0)

39

47

52

58

65

72

80

85

Rak L.I., Kashina-Yarmak V.L.,
Yeshchenko A.V.

Physical activity of teenagers

in conditions of social restriction
(in Ukrainian)

Tokarchuk N.I., Overchuk A.A.
Value of vascular cell adhesion
molecule-1 and CC16 proteinin
bronchiolitis in young children (in
Ukrainian)

Drutsul-Melnyk N.V., Ivanova L.A.,
Horbatiuk I.B., Shkilniuk A.O.
Features of COVID-19 in teenagers.
Clinical cases (in English)

Korniychuk O.P., Tymchuk 1. V.,

Ferents N.M., Konechnyi Y.T.
Gram-positive microbiota

as potential factors

of healthcare-associated infections
in children and adults

(in Ukrainian)

Berestovyi V.O., Zelinska O.V., Gerevich
N.V., Govsieiev D.O.

Risk factors for

placenta previa among

pregnant women of Kyiv,

Ukraine: a retrospective

cohort study (in English)

Koloskova O.K., Tarnavska S.1I.,
Buryniuk-Hloviak K.P., Shakhova O.0O.,
Pytlyk-Yashchenko M.O.
Clinical-instrumental,

cytological and inflammatory
markers of airway remodeling

in children with bronchial asthma
(in Ukrainian)

Liakh K.V., Kosakovskyi A.L.,

Shkorbotun Ya.V.

Assessment the impact of the torus
tubarius correction by power-
assisted technique on the equipressor
eustachian tube function (in English)

Pugach A.M., Bondarenko A.V.
Awareness of future parents about
vaccination (in Ukrainian)

ISSN 2663-7553 Modern pediatrics. Ukraine 5(133)/2023



Untamrte Hac Ha

caunTi: http://medexpert.com.ua

ornaau

Mapyuko 10.B., MNiwak T.B.,

AmutpuiumH O.A.,

HAmutpuiumH b.4., Muka M. 1O.

Posb marHiio B opraHiami 340poBoi
JIIOAVHU B nepeodiry i peabGiniTauii nicna
pecnipaTopHoI iHpeKuinHOoI naTonorir
Ta COVID-19 (BigpomocrTi nitepaTtypm,
BJlaCHi gaHi) (ykpaiHCbKOI0)

KJIIHIYHUA BUNAJOK

lnbpaHoBa A.M., 3abapa /.B.,
Jincuus O.B., Boskoa A.B.
TpaHcnnaHTauisa reMonoeTUuYHmnxX
CTOBOYPOBMX KJIiTUH Y NauieHTa

3 pediuntom DOCKS8: ykpaiHCbKNi
DOCBiA, (aHrMiNCbKOoI0)

lMounHok T.B., Jlytaui T.1., [opo6eup H.I.
CknapHoLi giarHoCTUKu B e01oTi
CUCTEMHOro Y4epBOHOI0O BOBYaKa B
Aiten (yKpaiHCbKOIO)

Gosipyyk O.P., BonsHcbka J1.A.
CynooMHUIA CUHAPOM Y NigniTka 9K
nposiB cuHapomy aeneuii 22q11.2
(yKpalHCbKOIO)

Aytqyak M., CuHoBepcbka O.5.,
Anekceesa 10.1., Llapyk O.41.,
KyseHnko O.B.

HecneuundiyHuin aoptoaprepiiT
(xBopo6a Takascy): KniHiYHUM
BUNa[oK y negiatpuyHin npakTuui
(yKpaiHCbKOI0)

90

97

102

110

115

REVIEWS

Marushko Yu., Hyshchak T.,

Dmytryshyn O.,

Dmytryshyn B., Myka M.

Magnesium’s role in a healthy person’s
body, in the course and rehabilitation
after infectious respiratory pathology
and COVID-19 (literature information,
own data) (in Ukrainian)

CLINICAL CASE

Hilfanova A.M., Zabara D. V.,
Lysytsya O.V., Volkova3 A.V.
Hematopoietic stem cell
transplantation in patient

with DOCKS deficiency:
Ukrainian experience (in English)

Pochynok T.V., Lutai T.I., Gorobets N.lI.
Diagnostic complications in the debut
of systemic lupus erythematosus in
children (in Ukrainian)

Boyarchuk O.R., Volianska L.A.
Seizures in a teenager as a
manifestation of 22q11.2 deletion
syndrome (in Ukrainian)

Dutchak H.M., Synoverska O.B.,
Alekseeva Yu.l., Tsaruk O.Y.,
Kuzenko O.V.

Nonspecific aortoarteritis
(Takayasu’s disease):

a clinical case in pediatric
practice (in Ukrainian)

ISSN 2663-7553 Cyuacua nexiatpisa. Ykpaina 5(133)/2023



Yntamte Hac Ha caunTi: http://medexpert.com.ua
OPUTTHAABHI AOCAIAKEHHSI

YK 616.9:616-07+616-02-009

I.10. CepsikoBal, C.0. KpamapboB', B.B. EBTYyLLUEHKO!,
H.C. Knpuus1, B.O. LUagpin!, O.0. BopoHoB!, I.B. LLnak1,
J1.0. Manarnual, J1.P. KypakoBaZ2, A.M. LiumbaneHko?

YpaXxeHHf cepueBOo-CYAUHHOI CUCTEMU
y aiten 3 COVID-19

THaujioHanbHUiA MeanyHuii yHiBepceuTeT imeHi O.0. boromonbLs, M. Kuis, YkpaiHa
2KHIM «KniBcbka Micbka anTsaya KiiHivHa iHdekujinHa nikapHsa», YkpaiHa

Modern Pediatrics. Ukraine. (2023). 5(133): 6-16. doi 10.15574/SP.2023.133.6

For citation: Seriakova IYu, Kramarov SO, Yevtushenko VV, Kyrytsia NS, Shadrin VO, Voronov OO et al.(2023). Cardiovascular system
damage in children with COVID-19. Modern Pediatrics. Ukraine. 5(133): 6-16. doi 10.15574/SP.2023.133.6.

MeTa — OUJHWTY AiarHOCTUYHE Ta NPOrHOCTUYHE 3HA4YEeHHA Mapkepa E-CenekTuHy Woao ypaxeHHA CepLeBO-CyaAMHHOI CUCTEMIN B AiTel
3 COVID-19.

Marepianu Ta meToaum. [1pOBEAEHO KOrOPTHE, 06CepBaLjiiHe, PETPOCNEKTVBHE AOCAIMKEHHS i3 3anydeHHsaM 88 nauieHTiB BikOM Bif, 1 mica-
us 0o 18 pokis i3 nabopatopHo niareepaxerHrmM COVID-19 3a 1oNoMOroilo MeToga nofiMepasHo-naHLoroBoi peakuii. Jiter rocnitanisoBaHo
00 KHIM «KniBcbka micbka anTtaya kniHivHa iHdekuiiHa nikapHs». O6cTexyBaHy KOropTy NOAiNeHo Ha ABi rpyni 3a nepebiroM 3axBOpIoBaHHS:
OCHOBHa, [0 sKOI yBinwWAM 42 naujeHTn 3 ycknagHeHum nepebirom COVID-19; KoHTponbHa — 46 nauieHTiB i3 HeycknaaHeHM nepebirom
3axBOpPIOBaHHSA. BpaxoBaHO OaHi IHCTPYMEHTaIbHOMO AOCAIXEHHA enekTpokapaiorpadii (EKI), ckaprv nauieHTiB Ta KaiHivHi cumitomu. 1ig
4ac KOMMIEKCHOrO 0BCTEXEHHS XBOPMX MPOTArOM NepLUIoi n06m nepebyBaHHs B CTauioHapi 3ibpaHo CLMpOoBaTKy KPOBI NaLLEeHTIB N8 if nogans-
LOro OOCNIAXEHHA Ha piBEHb E-CenekTvHy MeTonoM iMyHOPEPMEHTHOMO aHauidy. BUKOPUCTAHO CTaTUCTUYHI, aHaNiTUYHI METOOM Ta METOL,
eMMiPUYHOro OOCNIAXEHHA. na pO3paxyHKy OTPUMAaHNX PE3YNLTATIB 3aCTOCOBAHO CTATUCTUYHY Nporpamy «Statistical software EZR v. 1.54».
Pe3ynbraTti. Y nauieHTiB KOHTPONBbHOI rpyni E-cenekTuH cnoctepiraBcs Ha piBHi 12,02+1,7 Hr/mMA, TOAI 9K y AiTe OCHOBHOI Mpynin NOKasHMK
6y BuwmM — 15,04=1,9 Hr/mn (p=0,034). 3a OLIHKOK NPOrHOCTUYHOIO 3HAYEHHSA BUSIBNEHO, L0 3pOCTaHHs piBHA E-cenektunHy BuLle 10 Hr/mn
acowjioBanocs 3 LOCTOBIPHNM 3POCTaHHAM PU3VIKY MOABM KNIHIYHYX CUMNTOMIB YPaXEHHS CepLEBO-CYANHHOI crcTemu B aitert 3 COVID-19
(p<0,05). Takox BioMIYEHO TEHAEHLLIIO 00 3POCTaHHS Mapkepa E-cenekTviHy 3a HasBHKX 00’ eKTUBHYIX 3MiH Ha EKT.

BUCHOBKN. BrsBNeHO aiarHOCTUYHE Ta NPOrHOCTUYHE 3HaYeHHsa Mapkepa E-cenekTuny B giteit 3 COVID-19 10a0 NposiBiB ypaxeHHsa cep-
LLEBO-CYMHHOI CcnCTeMK. 3pOCTaHHs piBHSA E-cenekTuHy Buwle 10 HI/MA acouiioeTbCa 3 OCTOBIDHM 3POCTaHHAM PUSVKY MOSIBY KITIHIYHKX
CYMMTOMIB ypaxeHHsi cepLieBo-cyamHHoi cuctemn (p<0,05) Ta 06’ eKTUBHYX 3MiH NpW IHCTPYMEeHTansHoMy o6cTexerHi (p<0,1).
JocniaxeHHs BMKOHaHO BIAMNOBIAHO A0 NPUHLMMIB FenbCiHCHKOT Aeknapadii. [poToKon A0CNIAXEHHS yXxBaneHOo JToKanbHNUM eTUHHM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. [MMCbMOBa 3rofa naujeHTis He nepeadadanacs, OCKiNbKA AOCAIAXEHHS HOCUTb PETPOCHEKTUBHWIA Xapak-
Tep i BUKOPUCTOBYE AaHi PYTUHHOI MEANYHOT IOKYMEHTaLL.

ABTOPY 3a4BNFI0Tb MPO BIACYTHICTb KOHMNIKTY IHTEPECIB.

Kniouogi cnoea: COVID-19, cepueBO-cyanHHa cuctema, E-cenektin, Oiti, Mapkep, YCKNaaHEHHS.

Cardiovascular system damage in children with COVID-19
I.Yu. Seriakoval, S.0. Kramarov1, V.V. Yevtushenkol, N.S. Kyrytsial, V.O. Shadrin?,
0.0. Voronov', I.V. Shpak1, L.O. Palatnal, L.R. Kurakova2, A.M. Tsymbalenko?
Bogomolets National Medical University, Kyiv, Ukraine

2Kyiv City Children’s Clinical Infectious Diseases Hospital, Ukraine

Purpose — to assess the diagnostic and prognostic value of the E-selectin marker in relation to manifestations of damage to the cardiovascular
system in children with COVID-19.

Materials and methods. \We conducted a cohort, observational, retrospective study involving 88 patients aged 1 month to 18 years with
laboratory-confirmed COVID-19 by polymerase chain reaction. The children were hospitalized in Kyiv City Children’s Clinical Infectious Disease
Hospital. We divided the examined cohort into two groups according to the course of the disease — the main group, which included 42 patients
with a complicated course of COVID-19, and the control group — 46 patients with an uncomplicated course of the disease. In the study, we
took into account the data of ECG, patient complaints and clinical symptoms. During the comprehensive examination of the patients on the first
day of their stay in the hospital, the blood serum of the patients was collected for the purpose of its further examination for the level of E-selectin
by enzyme immunoassay. Statistical, analytical methods and the method of empirical research were used in the research. To calculate the
obtained results, we used the statistical program «Statistical software EZR v. 1.54».

Results. In patients of the control group, E-selectin was observed at the level of 12.02+1.7 ng/ml, while in the children of the main one,
the indicator was higher, it was 15.04£1.9 ng/ml! (p=0.034). According to the assessment of the prognostic value, we found that an
increase in the level of E-selectin above 10 ng/ml is associated with a significant increase in the risk of the appearance of clinical symptoms
of the cardiovascular system in children with COVID-19 (p<0.05). We also noted a tendency for the marker to grow with objective changes on
the ECG.

Conclusions. We discovered the diagnostic and prognostic value of the E-selectin marker in children with COVID-19 regarding
the manifestations of damage to the cardiovascular system in children with COVID-19. An increase in the level of E-selectin above 10 ng/ml
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is associated with a significant increase in the risk of the appearance of clinical symptoms of damage to the cardiovascular system (p<0.05)

and objective changes during instrumental examination (p<0.1).

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the participating institution. Written consent from patients was not required, as the study is retrospective and uses data from

routine medical records.
No conflict of interests was declared by the authors.

Keywords: COVID-19, cardiovascular system, E-selectin, children, marker, complications.

Beryn

cydacHy ictopito 2020 pik yBilimos

K TO0YaTOK OJ[HI€l 3 HAUTSIKYNMX TaH-

JleMili 3a BCIO iCTOpIIO JIIOJCTBA —
kopoHaBipycnoi ingekiii (COVID-19). 3a ganu-
Mu BcecBiTHBOI opranisarlii 0XopoHU 370POB’A,
ctaHoM Ha TpaBeHb 2023 poKy y BCbOMY CBITI
3apeecTpoBaHoO MoHaA 776 MJIH J1abopaToOpHO Mij-
TBEP/I)KEHUX BUIIQJIKIB 3aXBOPIOBAHHSA Ta TOHA[
6,9 MJIH JleTanbHUX BUMAJKIB, B YKpaiHi — To0-
"az 5,5 muiH Ta 112 THC. JeranbHUX, BIAIOBIIHO
[28]. TTowyarok maHmemil BUSBUBCS HeGE3MEUHUM
i3 TOUKK 30py BHMCOKOI 4aCTOTU 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI JIOPOCJIOr0 HaceJleHHd Ta JioJei
JITHBOTO BIKY, MPOTE€ 3 YacOM BHUABWJIOCH, IO
11e 3aXBOPIOBAHHSA HE MPOCTO BPAKAE 1 MiTeH, aje
Il IPUBOJUTD JI0 TSKKOTO Mepebiry y BUIJISI ro-
CTPOTO PECHipaTOpPHOTO IUCTPEC-CUHAPOMY Ta
CUH/IPOMY CHCTEMHOTO 3allaJieHHsI 3 JieTaJlbHUM
HacutijkoMm [13].

COVID-19  xapakTepW3yeTbCs  IMHUPOKUM
CIEKTPOM ypPasKeHHS Pi3HUX OpPraHiB i cuctem. 3a
JMAHUMHY JIiTepaTypHuX JsKepen, y 7,2% rocritari-
3oBanux maiieHTiB i3 COVID-19 BugsssaoTbes
CUMIITOMU YPakKeHb Cepils, cepel SKux 23% 1pu-
najla€ Ha cepiieBy HenocTaTHicTh, y 20% crocrepi-
ra€eTbCsl YUIKOJKEHHs MioKap/ia, KapzioMionarii,
Kapziorenuuii mok, y 17—44% — apurwmii [9].

B ocnoBi ypaxkenns Miokapia BHaCJi/IOK
COVID-19 nexuth pemikailiss Ta IOIIMPEHHS
SARS-CoV-2 Bcepenuny KapmioMionuTiB, yHa-
CJIIJIOK 4Oro BiJ0yBAa€ThCS TilMEPIUTOKIHEMIs Ta
CUCTEeMHa 3alajbHa BIiATOBi/b. 3amaJeHHs Mio-
Kap/la MPU3BOINTH JI0 3HIKEHHS CKOPOYYBAJIbHOI
CUJIN CepIIs, T/IBUIIEHHS TUCKY HAllOBHEHHS Ta
rocTpoi cepieBoi HepocTtaTHoCcTi [30].

CeprieBa HeJIOCTATHICTh € OCHOBHOIO IPUYU-
Hoto cMmepTi naiienTiB i3 COVID-19, mo Bunukae
BHACJIIIOK TIPSAMOI i1 Bipycy, 3aMajJbHOTO YpaskeH-
HSI Ta MPOTPECYIOYNX aTePOTPOMOOTUIHUX 3MiH.
ITpama nigs SARS-CoV-2 nosnsrae y Bsaemonii
BipyCy 3 TKaHWHOIO MiOKapjia 4epe3 3B 's3yBaHH:
BipycHoro riikonporeiny Spike 1 micis iforo ak-
TUBaIlii TpaHCMeMOPaHHOIO [IPOTEA30I0 CEPUHY 2,
SIKa, CBOEI0 YEeProio, eKCIPECYEThC Xa3sqiHOM /10

pelenTopis aHT10TEeH3MHIIEPEeTBOPIOBAIBLHOTO
dbepmenty-2 (AIID-2). AIID-2 ekcrpecyioTbest
B MEPUITATAX, IO BeJe /10 TOITKO/KEHHS TKaHH
1 3HWKEHHS PeryJisaliii ux perenTopis [8].

Yucsienni giTeparypHi jpKepesia omUCyOTh BU-
HUKHEHHST TIPOTPOMOOTHYHUX YCKJIAJHEHb YHa-
caiok nepenecenoro COVID-19, mnogcHiooun
1le MIiKpOBAaCKYJIITOM uepe3 BipycHe YypasKeHHH,
sumkenHsaM pertentopa AIIMD-2 ta rinokcuYHUMM
POLIECAMH, a TAKOK Yepe3 HeoOXi[HICTh MeXaHid-
HOI BEHTUJIALI JlereHb ab0 TPUBAJIOI COIiabHOI
isostsiii. 3a manumu B. Bikdeli Ta criiBas. (2020),
y HaIienTiB i3 Tsokkoio popmoo COVID-19 3nau-
HO TIIBUIIYE€THCS PUBKHK apTePiaJbHOro TpPOMOO3Y,
BEHO3HOI TPoMO0eM60y1ii 1 TpoMOOeMboJIiT JiereHe-
BOi aprepii [2].

Bunuknenns aputmini npu COVID-19, 3a
OmyOJIiKOBAaHUMU  JIAHVMHU, TOSICHIOETBCS  BipyC-
HUM MiokapauToM, BUKIUKaHUM SARS-CoV-2.
3amajbHUI TIPoIec y MiOKap/i 3 TSKKUM HEKPO-
30M MOXe COPUYMHUTH PO3BUTOK TOYOK MOBTOP-
HOTO BXOJIY B €JIEKTPUIHOMY JIAHITI031, 1110 BILIWBA-
THMe Ha BUHUKHEHHS IMIJIYHOYKOBOI Taxikap/ii Ta
dibpuAIii MIyHOUKiB [6].

Y maroreHesi ypaskeHHsI CepleBO-CYJAUHHOI
cucremu ipu COVID-19 Moy Th Oy 3a/1is1Hi TaKi
MEXaHi3MU: MpgMe YIIKO/KEHHS KJITUH BipycoM
SARS-CoV-2; nnxajibHa HEJOCTaTHICTD 1 TiIIOKCis;
AIID-2-onocepeiKOBaHML ~ BILIMB,  CUCTEMHE
3anajieHHs1 («IIMTOKIHOBUI INTOPM») Ta KoOa-
ryjomnarii. 30KpeMa, Taki TposiBU iHEKINi, SIK
JIUXOMaHKa, TiloOKCcis, 30iJblIeHHs aKTUBHOCTI
CUMIIATOA/[PEHAJIOBOI CUCTEMU, Taxikap/lis, 3y-
MOBJIIOIOTh TIOPYIIEHHSI €HEPTEeTUYHOTO OOMIiHY,
BUCHAQ)KEHHS €HEPreTUYHMX pe3epBiB  MioKap-
Jla 3 TOJAJBIIUM PO3BUTKOM CTPeCc-iHAyKOBaHOI
Kapziomionatii [25].

BaxmBuM MOMEHTOM, 1[0 00’€HY€E BCi BUIIE-
HaBeJleHl (paKkTopH, € ypaskeHHsT eH/I0TeNi0 CYJIuH
YHACJIJIOK 3alajbHOl peakilii opraHizMy uepes
sanmydyenasi SARS-CoV-2. Enzoreniit € Kio4o-
BUM ITYCKOBUM ME€XaHi3MOM MiKPOCY/IUHHOI JUC-
(hyHKIIii, 1110 TIOJIATAE Y 3BYKEHHI TPOCTOPY CY/INH,
PO3BUTKY HaOPSAKY TKaHWHU 1 TPOMOO3Y CYIWH.
Y nocaimkenni Z. Varga ta cmiBaBT. (2020) 1o-
kazaHo HagBHicTb SARS-CoV-2 B enpjoresniaib-
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HUX KJIITUHAX Pi3HUX OPraHiB, MO BKAa3y€ Ha TiC-
HUI B3aEMO3B’430K M engoresiem, AIID-2
i COVID-19 [23]. Cnopignenicte SARS-CoV-2
i AIIMD-2-peneniTopa CHPUYMHSIOTH MOPYIIEHHS
(byHKITi peHiH-aHTIOTEeH3UH-ATBI0CTEPOHOBOI CH-
cremu (PAAC). Ils cucrema Bifmosinae 3a 6amanc
€JIEKTPOJIITIB 1 PiAVMHA, apTepiabHUI THUCK i TIPO-
HUKHICTb CyJIMH. Yce 1ie MOSICHIOE HU3KY YCKJIa/l-
Henb, sKi BuHuKaoTh npu COVID-19. AIID-2
6epe yuacTh y 3BopoTHiil peryssitii PAAC, mpotu-
mitoun AITD. Hagmumok npoaykiii AITM-3amex-
HOro aHrioreHsuny Il nmpusBoauTh 10 HAAMIPHOI
CY/IMHO3BY KYBJIBHOI [Iii, a TaKOX MOCUJIECHHS
IPO3anajabHOrO Ta IPOOKCUJAATUBHOTO BIJIMBY Ha
CYAMHHY CHUCTEMYy MalliEHTa Ta /i€ Ha €HJIOTeJsii
[4]. 3mineni pynkiii AIID ta AIID-2 npusBoadTH
no akrusaiii tpomboruTis. AIID posmienioe
OpaMKiHiH 10 BA30aKTUBHOTO OPaINKIHIHY Ta jIe3-
Arg9-6pasukininy, sKi Hagadi PO3MIEMIIOITHCS
iz gieio AITMD-2. Y pasi 61okyBanns AITD-2 Ha-
KOIIMYYEThCS 1e3- Arg9-OpajiuKiHiH, I/ €0 SKO-
r0 aKTUBYIOThCS SIK HeHTpodiau, Tak i TpoMOOIH-
TH. AKTHBOBaHI TPOMOOIINTH TPUKPITLIIOIOTHCS 10
eHJIoTeJIaIbHOL CTIHKM 3HAYHO HIBuU/IIe. BinsHa-
yeHo, 1o B namieaTis i3 COVID-19 siaMmivaeTbcsa
MiIBUIIIeHA MII[HICTh 3TYCTKIB, 1110 BiJlirPA€ BasKJIN-
BY POJIb Y PO3BUTKY Ta TSIKKOCTI TpoM603y [1].

OanuM 13 HaliOiabII MAaCOBHUX JOCIIIKEHD,
mo crocyBanocs COVID-19 ta BUHUKHEHHS cep-
IIeBO-CY/IMHHOI TaTosIorii, OGysa MPOCIeKTUBHA
KoroptHa pobora E€BPONENHCHKOTO TOBAPUCTBA
kapziosioris 3a ygactio 160 000 oci6. Bueni mopis-
HSJW YacTOTY CepIeBO-CYyJIMHHUX 3aXBOPIOBaHb
i cmepri cepen ocib iHdikoBarnx SARS-CoV-2 Ta
HeingikoBanux. CepeHill BiK MaIiEHTIB CTAHOBUB
66 pokis. 3a pesyibratamu pobotu, COVID-19
acollifoBaBcA 13 BUIIUM PU3UKOM CeplieBO-CY/UH-
HMX 3aXBOPIOBaHb i cMepTi. PU3KK jieTasbHOrO Ha-
crigky B namienTis i3 COVID-19 ynpogoBx mep-
X 3 TUZKHIB e iHdikyBanus y 81 pas Bumnmi,
Hi’K y HeindikoBanux ocib. Takok pusmk cMepri
Ta HAasIBHOCTI CepIeBO-CYIMHHUX YCKJA/HEHb 3a-
JIUTIAETHCST BUIITM Y 5 Pa3iB YIIPOIOBIK HACTYITHUX
18 micaris [7].

[[lomo uwacToTH 3aTydeHHS CEpPIeBO-CYAMHHOL
cucremu ipu COVID-19 y xiteit nani mocuth 006-
mexxeni. Ha Biaminy Big nopocaux, COVID-19
y nefiiaTpUYHUX NatienTiB y 94,1% mnepebirae 6e3-
CUMIITOMHO ab0 B JIETKill HeycKJIaaHeHill dhopmi
[5]. Cepen yckimagHeHUX BHUIAAKIB i3 GOKY cepite-
BO-CY/IMHHOI CUCTEMM B JiiTepaTypi OIMCaHi 110-
OJIMHOKI BUIIQJIKW Ta HEBEJMKI cepil JOCITI/IZKEHb,
Jle TIOBIIOMJISTIOTh PO MiOKapAuT, KapioreHHUI

IIIOK, TIePUKAPAUT, apUTMii B iTEH, a TaKOX Tinep-
Tpodiuny xKapaiomionario [16,18].

CepeJl HAUTSKIUX CTaHIB, MO OMUCAHI B JiTel
npu COVID-19, € myabrucucreMHUi 3amaibHU
cuazgipom (MIS-C). Tle#t ctan € BiIHOCHO PijiKic-
HUM YCKJIaJIHEHHSIM, 3ycTpiuaerbes y <1% miteit
i3 mareepkenoio iHdekiielo SARS-CoV-2 [21].
3a panumu llentpiB koHTpoJsito Ta Tpodisiak-
tuku 3axBopioBaib (CDC), cranom Ha mouya-
Tok TpaBHsa 2023 poxky B CIITA 3apeectpoBano
9472 miprBepkeni Buniagku MIS-Cy miteit, 3 akux
79 BunazkiB getaabHux. CepeiHill BiK MAIi€HTIB 3
MIS-C cranoBus 9 poxis [3].

3a3BUuall TPUBATICTD MiK TOCTPOIO iH(EKITIET0
Ta tos1Bo10 cuMuTomiB MIS-C cTaHOBUTD Bif IBOX
IO TIEeCTU THZKHIB. Y KJIHIYHIA KapTUHI BUIIIS-
10Th cTiliky smxomanky (100%), possnaayn nuryH-
KOBO-KHIIIKOBOTO TPAKTY, 30KpeMa: Oijib y KIBOTI,
6moBanns, giapeio (60—100%), Bucui (45-76%),
KOH IOHKTUBIT (30—81%), ypaxkeHHS CJIU30BOI
obosioHkN (TinepemiitoBani, HAOPSIKJI ryou, «Im0-
JYHWUIHURY> s3UK) (27-76%), HEWPOKOrHITUBHI
cuMIITOMH (TOJIOBHUI GiJb, MJISIBICTh, CILIYyTaHICTh
cBifomocti) (29-58%), pecripaTopHi CHUMIITO-
M (21-65%), 6iab y ropai (10-16%), miariio
(8—17%), Habpsku pyk/Hir (8—17%) Ta maimdbaze-
normariio (6—-16%) [21].

Y nonosunu piteit 3 MIS-C crnocrepiraernb-
cd ypaxkeHHS MioKap/ia, M0 BKJIOYAE 3HUMKEH-
Hg (pyHKIT JTBOTO TULIYHOUYKA (BU3HAYAETHCS
K (pakiis Bukumy <55%) y 28—55% mailienTis,
POBIINPEHHS KOPOHApHOI aprepii abo aHeBpu3-
mu y 12—-21% nireit, miokapaut y 17—18% Ta me-
pUKapaiaabHUil BUINT y 23% BHIAAKiB. MeHII
HOIIMPEHUMHU € apuTMii, OJI0Kaza cepilsl Ta ejeK-
tpokapaiorpadiuni (EKI) 3minu, Taki sk momos-
xenns intepsany QT abo sminu cermenta ST.
¥ rocTpiii asi BUABJISIOTHCS ITiIBUTIEH] TOKA3HU-
ku C-peaxrusHoro 6inka (CPB), /[-numepy, dhepu-
TUHY i ibpuHoreny [27,29].

Ycima BiIOMUMU J1IaTHOCTUYHUMHU MapKepa-
MU 71T BUSBJIEHHS yYPaKeHHS CEPIIeBO-CYINHHOI
cucremu BHacaiok SARS-CoV-2 € Giomapkepu
YpaskeHHs MioKap/ia — CepIleBOTO TPOTIOHIHY, Ha-
TPIypPEeTUYHOTO TIENTH/ Ly TTPO-B-TuIily Ta KpeaTuH-
dochokinazu-MB dpakiii, a Takok Mapkep ypa-
xkenwst enoresiio — E-cenexrun [15,23].

E-cemextn € TmpeAcTaBHUKOM CciMmelicTBa
6iskiB MiKKIiTHHHOL azaresii. e — rikomporein
KJIITHHHOT MeMOpaHu, KU 3a0e31euye a[re3nB-
HUI 3B’I30K MiK €HJIOTEJIIEM i KJIITUHAMU KPOBI.
Kaitunna azaresigd € HaA3BUYAWHO BasKJIUBOIO,
OCKIJIBKM BifliTpa€ KJIIOYOBY POJib B IMyHHUX, 3a-
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MaTbHUX, iIHQEKIITHUX 1 MeTaCTaTUUHUX TTPOIecax
[20]. Bin cuHTe3yeTbcd Ha TJIA3MATUYHIN MeM-
OpaHi eHZOTeiaJbHUX KJITHH uyepe3 4—6 romuH
micas BIJIMBY (paKTOpa HEKPO3y MyXJWHU o, iH-
Tepdepony y Ta intepieiikiny-1. E-cenextun 6epe
y4acTb B iHiIiaIii a/ire3ii ak THBOBAaHUX JICHKOITUTIB
JIO eHJIOTeTIONUTIB y 30H1 3anajsieHHs [11]. OcHos-
He OiosioriuHe 3Ha4YeHHs1 E-celekTwHy moJisirae
B ajresii MOTEPEAHUKIB €HIOTEaJIbHUX KJITHUH,
110 cTIpUsi€ (POPMYBAHHIO KAIliJISIPiB, a TAKOK 3Ty -
YeHHi JIEWKOIWUTIB Y BOTHUIII 3amajJieHHs Ta 3/il-
CHEHHI TIOBIJIBHOTO POJIIHTY HEUTpoMLIiB 10 T10-
BEpPXHI aKTUBOBAHUX €H/IOTEATbHUX KJIITUH [22].

E-cenextuH € mupoKOBIIOMUM MapKepoOM €H-
noresianbHol aucdynkiii. [IpoTsrom mnangemii
COVID-19 posrisijiaeTbcst BUSHUMHU SIK TTOTEHTIIH-
HUN MapKep TSHKKOCTI 3aXBOPIOBAHHS Ta CYIUH-
HUX posnaaiB. Y mybikamii A. Oliva ta cniBasr.
(2021) onucasn OAHOIEHTPOBE JOCJIKEHHS
100 rocmitanizoBanux marienris i3 COVID-19,
y SAKUX BU3Hauau piBeHb E-cenextuny. PiBenb
nporo Mapkepa >33 wur/mi, PaOj/FiOy <200
i PaO2/FiO2 200-300 Oysau cyTrTeBO TOB’s13aHi
3 TMiABUIIEHWM PU3UKOM TOCITiTai3aIii /10 Bif-
JliJIeHHsT 1HTeHCUBHOI Teparii. 3HavyeHHd E-ce-
JIEKTUHY 3HAYHO KOPEJIOBAJO 3 KIJIBKICTIO HEi-
tpodimis (R=0,32, p=0,001) i xisbKicTiO AHIB
Bi/l TOSIBM CUMIITOMIB 1o Tocmitamizaiii (R=0,28,
p=0,004). Ile craso migcTaBoiO JJIsI TTPOIO3HILi
aBTOPiB BBakaTU E-cejleKTUH TPEIUKTOPOM TSIK-
kocti COVID-19 i mporHocTUYHUM MapKepoM
Juid rocritamisarii narienTis i3 COVID-19 no Bin-
JiieH s inTeHcuBHOI Tepartii [15].

B iHmomy perpocneKTUBHOMY IOCJi/IKeHH]
i3 samydennam 103 rocmitajizoBaHUX TAIliEHTIB
i3 COVID-19, gki yBiiilin 10 OCHOBHOI I'PyIIH,
i 50 310poBHUX 0Ci6 KOHTPOJIBHOI TPYIH TOCIiI-
JKyBanu piBeHb sP-cenektuny, sE-cejekTuny Ta
sL-cenexktuny 3a gornomoroio mMetoankn ELISA.
[TamienTn OCHOBHOI Tpymu OyJiv TMOiJeHI Ha ABi
rpynu — 3 Tpom6o30M i 6e3. Bumii piBHi mocia-
JKyBaHUX THUIIB CeJeKTHHY OyJii BUSIBJIEHI B Ta-
mientiB 3 COVID-19 mopiBHSHO 3 KOHTPOJIBHOIO
rpymoio (5,86+1,72 ur/ma iporu 2,51+0,81 1r/mu;
50£8,57 wur/ma uporu  23,96+6,31 Hr/mua i
4,66+£0,83 ur/ma nporu 2,95+0,66 Hr/ma aus
sP-cenextuny, sE-cesektuny Tta sL-cesexTumny,
BifmoBisHO). Takok y Malli€eHTiB 3 TPoMOGO30M
OyB BHSIBJICHWI 3HAYHO BWIIMI PiBEeHb MapKepiB
MOPIBHAHO 3 TalliEHTaMW, Y AKUX He PO3BUHYB-
cs TpomMb03. BueHi BUSABUIIM KOPEJSIIO CeJieK-
TUHIB i3 TOTOYHUMU JabopaTopHUMK GioMapKe-
paMu TsKKOCTI 3axBopioBanHs. [Ipu sP-cenexkTnmi

>3,2 ur/mi, sE-cemextuni>32,5 ur/mia i sL-ce-
JekTrHi > 3,6 Hr/mMa Tpomb03 MOKHa OyJIo Iie-
penbauntin 3 97,1%, 97,6% i 96,5% uyramBicTio.
E-cemextna mokazaB kpamry KIiHIUHY eheKThB-
HIiCTDH sIK GioMapKep CyIMHHOTO 3allaJleHHs Ta BU-
HUKHEHHST TPOMOO03Y MOPIBHSIHO 3 IHIIIUMU BUIAMU
CeJIEKTUHIB. ABTOPU NN BUCHOBKY, TTO JIOCJIi/T-
JKeHHS PiBHSA PO3YMHHUX CEJIEKTUHIB Y TAIli€HTIB
i3 COVID-19 moske A0IIOMOITH HepeadaynTi Po-
3BUTOK TPOMOO3Y i € MOTEHIIIHHO KOPUCHUM JIJIsT
imenTrdikalil mamieHTiB, sKi MOTPEOYIOTH TPO-
(hisakTHYHUX aHTUKOATYJISHTIB [26].

skmo BusHaveHHst /[-aumepy Ta mpoTpoMOi-
nosoro iajgekcy (IITI) e momupenumu B giarao-
cruuynomy anroputmi  COVID-19 i cBiguaTh
PO 3aJIyYEHHS €H/IOTEJII0 JI0 MAaTOJ0TIYHOTO TIPO-
necy cyauHHOI janku B maroreresi COVID-19,
TO 3acTocyBaHHSA E-cejekTuHy B JiarHOCTHIN
Ta nporaodyBanfi Tsokkocti COVID-19 y miteit
€ HeJOCTaTHbO [OCJI/KEeHUM HampsaMoM. Y Ja-
HOMY JIOCJTiJKEHHI BUPIIIEHO BUBYWUTU PiBEHb
E-cenextuny B niteit 3 COVID-19 Ta nocainutu
MOKJIUBICTD KOPEJIAIIii 3 MPOSBAMU YPAasKEHHST cep-
1[€BO-CYZIMHHOI CUCTEMH.

Mema nocrnipkeHHS — OI[IHUTHU JliaTHOCTUYHE
Ta TPOTHOCTUYHE 3HAYeHHsS Mapkepa E-cemexTu-
HY 10ZI0 YPaKEHHSI CEpIEeBO-CYyJIMHHOI CUCTEMU
B aitein 3 COVID-19.

Marepianu Ta METOIH JOCTIIKEHHS

Jusaiin docriodcenns — KoroprHe, obcepBalliii-
He, PETPOCIIEKTUBHE, MOHOIIEHTPOBE IOCTIIKEHHSI.

Yeworo 3a nepion 2020-2022 pp. perpocriek-
TUBHO JOCJIKeHo 945 Bumazakis JabopaTopHO
migTBepmKreHoro COVID-19 3a mgomomoron wme-
Toma ToJiiMepa3Ho-maHioroBoi peakitii  (I1JIP)
y xiteit BikoM Bij 1 micaig 0 18 pokis, siki mpo-
xouin crarionapHe JyikyBanasg B KHIT «Kuich-
Ka MichbKa JNTSAYa KJIiHIYHA THOEKITIHA JiKapHSIT»
(KHIT «<KMIKLJI»), Ykpaina.

Cepel HUX, [JIsI TIPOBEIEHHST KOTOPTHOTO, 06-
CepBalliifHOTO, PETPOCIEKTUBHOTO  JIOCJIi/IXKEeH-
Hd, y 88 mallieHTiB y KOMIUIEKCI PYyTUHHUX 3a-
raJbHOKJIHIYHIX 0OCTEKEeHb BHU3HAYEHO PiBEHb
E-cenexTuny. 3a BIKOBUMU TPYTIaMU ITO/ILJIEHO I TE
Ha 4 OCHOBHI KaTeropii: Biji HapoKeHHs 10 12 mi-
csiB, Bix 1 1o 6 pokis, Bix 6 10 10 poxiB Ta Bix
10 mo 18 pokiB. Takoxk 00CTEKYBaHYy KOTOPTY
MOJIJIEHO Ha JIBi TPymu 3a 1epebiroM 3axBopro-
BaHHS: OCHOBHA, /10 KOl YBIHIIIM 42 TamieHTn
3 yckmagaaenum mepedbirom COVID-19; kouTposib-
Ha — 46 marieHTiB 3 HeyckaajHeHUM mepebdi-
rOM 3axBOpIOBaHHS. Y POOOTI BpaxoBaHO aHi
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Tabnuys 1
BikoBO-cTaTeBa XxapakTepucTuKa rpyn gocnig)XeHHs, adc. (%)
Kputepin | KoHTponbHa rpyna (n=46) | OcHoBHa rpyna (n=42) | P
Bik
Bin 0 po 12 micsuis 23 (50) 7(16,7) p<0,001
Big 1 00 6 pokis 16 (34,8) 13 (30,9) p=0,7
Bin 6 no 10 pokis 3(6,5) 6(14,3) p=0,23
Bin, 10 oo 18 pokis 4.(8,7) 16 (38,1) p=0,002
Crarb
Xnon4mkm 25(54,3) 22 (52,4) p=0,8
Oisyatka 21 (45,7) 20 (47,6) p=0,8

iHcTpymeHTasmbHOTO focikennst EKT ckapru ma-
IIEHTIB Ta KJIHIYHI CUMIITOMU.

ITix 4yac KOMILUIEKCHOrO OOCTEKEHHS XBOPHX
npotsiroM 1 100u epeOyBaHHsI B cTaiioHapi 3ibpa-
HO CUPOBATKY KPOBI MAIIEHTIB JIJI5T 11 MOAJIBIIIOTO
JOCTI/IKeHHsT Ha piBeHb E-cesleKTHHy MeToioM
imynodepmentroro anamnizy (IDA). 3acrocoBano
nabip «Human E-selectin, SELE, BT-Lab Kit» i3
pobounm gianazonom BuMipoBaub 0,1—40 Hr/mi i
gyTausictio 0,055 Hr/MJ1.

Kpumepii  3anyuennss 10 JOCHIJKEHHS:
nith BikoM 710 18 PpOKIB, IO MPOXOAWIN CTa-
[ioHapHe JIKyBaHHS Ta Maiu JabopaTOpHO
migrBepmkennii COVID-19. Zlo docridwcenns ne
3anyyeno MAIiEHTIB BiKOM Bif 18 pokiB, sAKi Mamn
iHIy iH(MEKIINHY MaToJorio, He TiATBEePKeHUN
a6o crpocrosanuii giarnos COVID-19, Bpomskeni
abo CymyTHi ypaskeHHsI 3 OOKY CepIeBO-CYAMHHOI
CUCTEMH.

JocaipkeHHsd  BUKOHAHO — BIAIIOBIZHO IO
npunnumiB  leabcincpkoi  gekmaparii. locoi-
JUKeHHsT cxBasleHO JIOKaJbHUM eTHYHUM KoMiTe-
tom KHIT «<KM/IKIJI». ITnuchMoBa 3r01a 1IAI[i€HTIB
He nepexbavasacs, OCKUIbKM  JOCHIKEHHS
HOCHUTb PETPOCIEKTUBHUI XapakTep 1 BHUKO-
PUCTOBYE JlaHi PYTUHHOI MEJWYHOI JIOKYMEH-
Tari.

Bukopucrano craTucTuYHi, aHATITUYHI Me-
TOJAW Ta METOJl eMIIPUYHOTO JAocaijKeHHd. [lng
[IPOBEJIEHHs CTaTUCTUYHOI 0OPOOKU IepCoHaIbHI
JlaHi TIAIEHTIB He 3acTOocoBaHoO. /19 po3paxyHKy
OTPUMAHUX Pe3YJIbTaTiB BUKOPUCTAHO CTATUCTUY-
iy nporpamy <Statistical software EZR v. 1.54».
Busnaueno memiany (M) i cTanziapTHe BiIXUJIEHHS
(SD). /locToBipHicTh pi3HUIl MiXK HellapaMeTpud-
HUMM TIOKa3HUKAMM BHU3HAYEHO 3a JIOMOMOTOI0
kputepito Xi-kBazpar. [[ocTOBIpHOIO NPUIHATO
pisuuio npu 3uadenHi moxubku p<0,05. Takox
MPOBEJIEHO THTEPBAJIbHY OIlIHKY PO3IOJIITY, 3aCTO-
coBano W-kputepiii Binkokcona Ta BM3HAYEHO
IIPOrHOCTUYHE 3HAYEHHS MapKepa, PO3paxyBaBIIIN
BIJIHOIIIEHHS IIAHCIB.

PesyabraT A0CHIAKEHHS Ta iX 00rOBOPEHHS

Y rabaumi 1 HaBemeHO BIiKOBO-CTaTeBi TMO-
Ka3HUKUA TPYI [OCJI/KeHHS. 3a pe3yJabraTaMu
JIOCJTI/IKEHHST, He CIIOCTEPIrajiocs: CyTTEBOI Pi3HUII
3a TEH/IEPHOIO XapaKTePUCTUKOIO MiXK MaIli€eHTaMK
IPYIl YCKJIQJHEHOTO Ta HEeyCKJIA[HEHOTO mepebiry
(p=0,8).

3a BiKOBOIO CTPYKTYPOIo (Tabir. 1) y KOHTPOJIb-
Hill TPy nepeBakaju MarieHT BikoMm 10 12 mi-
caniB — 23 (50%), p<0,001. B ocHoBHiit KoropTi
HAIiEHTIB 3 YCKJIaJHEHUM MepebiroM IpeBasio-
Basu it BikoMm Bizt 10 10 18 pokiB — 16 (38,1%)
Buna/kis. Bikosa rpymna Bix 6 mo 10 pokis Oy.a
HaliMeHII yncenbHoto — 3 (6,5%) maiienTu B KOH-
TposbHill Tpyni Ta 6 (14,3%) miTeit B OCHOBHIIA.
[lix wac TOpIiBHSIHHS KOHTPOJIBHOI Ta OCHOBHOI
Ipyn HailOiNbIl 3HAYYIIUM BUSABUBCS BIK JiTeil
BiJ HapokeHHs 10 12 micaniB (50% B OCHOBHiif
nporu 17,7% y xouTposbHiii rpymax), p<0,001,
ta migmitku (8,7% B OCHOBHIl Tpyri TPOTH
38,1% B kouTposbHiii), p=0,002. Yci xitr 6ynu Bu-
MUCaHi i3 TOIMIIEeHHSAM CTaHy, JeTaTbHIX BUIIA-
KiB cepe] IPyII JOCJIiKEHHS He OYJI0.

g fpiarHocTyBaHHSI CeplieBO-CYy/IMHHUX ypa-
xerb y 571 (60,4%) Bumanky cepen ycix 945 na-
mienTis i3 COVID-19 nposeneno EKI. [/letanbny
CTPYKTYPY 3HaXi/IOK HaBe/[eHO HAa PUCYHKY 1.

Cepen 571 Bumazaky mnposenenoi EKI 3minu
Biamivamucs y 402 (70,5%) namienris, p<0,001.
Haitunciennimoro 3Haxigkomo OyJa HemmoBHa 6J10-
Kajga mpaBoi HixKKKM mydka lica — y 142 (24,9%)
miteit. HactymHOMO 3a TOMyJISIPHICTIO OyJia CHHY-
coBa Taxikapmis — y 134 (23,5%) nanienriB. Ta-
KOX y XBOpUX (DiKCyBasacsi CUHYCOBa apUTMisl B
65 (11,4%) Bumazakax ta 6pamukapist y 28 (4,9%)
Bunagkax. Y 23 (4%) nmiteit crocrepirangocs
miBUTIIEHHST OiOMOTEHITIATIB IPABOTO MIIYHOUYKA i
y 10 (1,8%) — BinbHa piguHa B TOPOKHIHI
nepuKap/a.

Cepe/1 10CTiIZKYBAHOI KOTOPTH, Y SIKO1 BU3HA-
yamu piBenb E-cenextuny, EKI mnposezneno
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Puc. 2. CUMNTOMU ypaxeHHs1 CepLieBO-CYAMHHOI CUCTEMM B AiTei 3
COVID-19

- T
i 1 | ' |

I

KoHTponbHa rpyna

OcHoBHa rpyna

Puc. 1. Peaynbratn EKT y pitein 3 COVID-19

B 33 (60,2%) i3 88 BumazakiB. ¥ cTpyKTypi BuUsiB-
JIEHUX 3MiH TepeBakajlyu CUHycOBa TaXiKapisd
(y 18 (33,9%) marienriB) Ta HemoBHa OJOKaza
npaBoi Hixkkn myuka lica (y 13 (24,5%) mniteir).
HaiiMeHn yncebHUMI BUSBUIIMCS OpajuKapis
ta apuTMmis (1o 2 (1o 3,8%) BUNAKM, BiJITIOBIHO)
Ta IiBUIIEHHS Oi0IOTEHIialiB IPaBOro ILIYHOY-
ka (B 1 (1,9%) aurunn). BikoBa HOpMa 6Ge3 maro-
Jioriunux 3min (ikcyBaynacs B 17 (32%) narienTis.

Cumnromu 3 GOKY CepIiieBO-CyIMHHOI CUCTEMM
criocrepiranuch y 28 (31,8%) Bunaakax (p<0,001)
cepesi 88 MaIi€HTIB 13 AOCIPKYBAHOT KOTOPTH.
[XHI0 CTPYKTYpY HaBeeHO Ha PUCYHKY 2.

Cepesi cUMIITOMIB ypaskeHHsST CepIleBO-CYINH-
Hoi cucremu B giteir 3 COVID-19 mnepesaxasa
raxikapmisi (y 13 (46,4%) mnamientis). Hacryn-
HUM 3a 4rcesbHicTIoO OyB Oib y TPYAHINA KJTI
(y 8 (28,6%) miteir). 3aauika TypOysana 7 (25%)
narienTis, p<0,001.

[l BUKOHAHHS CTaTUCTUYHOTO PO3PAXYHKY 3
METOIO ITOPiBHSIHHSI OCHOBHOI Ta KOHTPOJILHOI IPYTI
ITPOaHasi30BaHO IHTEPBAbHY OIlIHKY E-cesiekTn-
Hy B maiienTis i3 COVID-19 o6ox rpyr. PesyJibsra-
TH HaBe/IeHO B TabJwmili 2.

Po6ouwnii pianazon BuMipioBaHb 11 E-cesex-
Tty cranoButh 0,1-40 Hr/mu, mpore BUPOOHM-

Puc. 3. |HTepBanbHa ouiHKa CepefHbOro 3Ha4YeHHs piBHS E-cenekTuHy B
cupoBartuj kposi aitein 3 COVID-19 (BkasaHi MeadiaHa, cTaHOapTHE Bigxu-
neHHs, 95% [l)

KU I[bOTO HAOOPY HArOJIONIYIOTh, 10 BCi 3HAYCHHS
€ IHIUBITyaTbHUMHA Ta MAIOTD OIIHIOBATHACS B KOM-
IJIeKCi 3 pe3yJbraTaMy iHIINUX JabopaToOpHUX Ta
IHCTPYMEHTAJIbHUX TTOKA3HUKIB.

3a JaHUMM PO3PaxXyHKIB, Yy TAIliEHTIB KOH-
TponbHOI Tpynu E-cejleKTUH crioctepiraBcd Ha
piBai 12,02+1,7 ur/mi, Tomi AK y MiTeli OCHOBHOI
rpynu mokazuuk OyB Buimum — 15,04+1,9 ur/mir.
i mani Tako:x HaBesieHO HA pUCYHKY 4. [TopiBHSH-
HS IIeHTPAJIbHUX TeH/EHILIH JJ1s1 IBOX He3aJIesKHUX
BubGipok 3a W-kpurepiem BijlKoKkcoHa, eHTpasb-
Hi TEHJIEHIII1 BiIPI3HAIOTHCS Ha PiBHI 3HAYYNIOCTI
p=0,034.

Bignosimno 10 TpoBemeHOI  iHTEpPBAJIbHOI
OIIIHKKM PiBHs OiomMapkepa, y TAIli€HTiB OCHOB-
HOI TPyIM cHoCTepirajucd BHUIII MOKA3HUKU
E-cesextuny mOpiBHAHO 3 TalliEHTaMU TpyIu
kouTpoJio, p=0,034 (puc. 3). Orpumani pe3yJib-
TaTW TOKa3ajd, 10 B TMaIli€EHTIB 3 YCKIAJHEHUM
nepebirom COVID-19 crnioctepiraBest 10CTOBIpHO
BUIIMI PiBeHb E-cesleKTUHY MOPIBHIHO 3 JITbMU,
y AKux OyB 1epedir XBopobu 6e3 yCKIaaHeHb.

Cepen jiTeli JOCTIKYBAHOT KOTOPTH PiBEHb
mapkepa E-cemextnn BapitoBaB Bix 0,61 Hr/mma
no 33,3 ur/ma. llpore HaBiTh y TaIi€HTiB i3
IIJIBUIIIEHUM PiBHEM JIOCTIKYBAaHOTO MapKepa

Tabauys 2
IHTepBanbHa ouiHka mapkepa E-cenekTtuHy B nauieHTiB i3 COVID-19
MokasHuk Mpyna Me=SD MiHimym Makcumym JliBuii (95% Al) Mpaewnii (95% Al)
E-cenekTun KOHTpONbHa | 12,0217 0,61 31,3 8,9 15,7
OCHOBHa 15,04+19 4.7 33,3 10,2 24.8
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Puc. 4. NporHocTnyHe 3Ha4eHHst E-cenekTuHy woao po3sBuTky CUMNTOMIB
YPaXeHHsI CepLLEBO-CYAMHHOI cuctemu npu COVID-19y pitei

KJIIHIYHI CUMIITOMM ypa)KeHHSI CePIeBO-CYIUHHOI
CUCTEMHU CIIOCTEPIrajich He B KOKHOMY BUITQJKY.
Mu npuiycTuam icHyBaHHSI 3a71€KHOCTI MiX PiB-
HeM E-celleKTWHY Ta PUSUKOM TOSBU KJIIHIYHUX
CUMITOMIB i3 OOKYy CepIieBO-Cy[INHHOI CHCTEMHU.
[t mepeBipkM 1€l TiOTE3W BU3HAYWIN BifHO-
menHg 1anciB (BII) gng piamasoHiB 3HaveHb
E-cenextuny, KpOKyIouHn iHTEPBATIAMU TI0 5 HT/MJL.
PesysibTaTi HaBe/leHO HA PUCYHKY 4.

3a HaBeJIEHMMHU Ha PUCYHKY 4 [TaHUMU,
3HauYeHHd  IIOKa3HMKa  E-cejekTuHy  BHIle
10 Hr/mMJy Mae TpAMY 3aTeKHICTb 31 3HAYEHHIM
BIII. Ile mae migcTaBu BBaXKaTH, IO 3POCTAHHS
PiBHSI MapKepa acoIiOETHCS 3 MMiIBUIIICHHAM PU3H-
Ky TIOSBY KJIIHIYHUX CUMTIITOMIB yPa)KeHHS ceprie-
Bo-cyaunnoi cucremu (p<0,05).

BpaxoBytoun orpumani pesysasratu  EKD
y JliTeil, BUPIIIEHO TIEPEBIPUTHA HASIBHICTD 3B’S3KY
MiX 3MiHaMu Ha Kapjiorpami Tta piBHeM E-cesek-
TUHY B CMpOBaTIli naiieHTiB. s nepeBipku 1€l
rimore3n Takok BusHadeHo BIIl pia gianasoHiB
3HaYeHb E-cejieKTHUHY, KPOKYIOUYM IiHTepBajaMu
110 5 Hr/MJ1. Pe3ysibraTi HaBe/leHO Ha PUCYHKY 5.

Y pesynabrari pospaxynky BIIl mporHoc-
TUYHOTO 3Ha4YeHHs E-celekTuHy 00 PO3BUT-
Ky 3MiH I[pPU iHCTPYMEHTAJbHOMY JIOCJIJIZKEH-
ni na EKT (puc. 5) BUSIBIEHO TeHAEHIIO 0
ITiIBUIIIEHHS PU3NUKY PO3BUTKY MATOJOTIYHUX 3MiH
Ha Kap/iorpami B fiTell Ipu 3HaYeHHI ITOKa3HUKa
E-cenextuny Bume 10 ur/ma (p<0,1). Hesnaune
sakenns BII na piBui E-cesextuny 20—25 ur/mo
MOB’SI3aHO 3  HEJOCTATHIM  PO3MIPOM  JOCJIi-
JUKYBaHOI Bubipku mnamientis. Hespakaioun Ha
11e, IpgMa TEH/IEHIIisT Bi3yasi3y€eTbcs, ajie MpoBe-
JICHHST TTO/IAJIBIIIOTO aHasIi3y 3i 301/IbIIIEHHSM KiJlb-
KOCTI TAIIEHTIB MOJIMIINUTDL AaHUN CTAaTUCTUYHUIN
pesyJibTar.

[lani HaBe/leHO KJIHIYHUN BUIIQJIOK YPAaKEHHS
cepist B iutuHu 3 COVID-19, akuii ciocrepiraBes
B TI€Pio/l crianaxy naHzemii.
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Puc. 5. MporHocTnyHe 3HavyeHHs E-cenekTnHy woao po3BmTKy 3miH Ha EKIT
y niteii 3 COVID-19

Kminiyauii BUagox

Jlutuna, BikoM 6 PpoOKiB, TOcCHiTa/Mi30BaHa
no KHIT «<KM/IKIJT» 3i ckapramu Ha TUXOMaHKY
1o 39,3°C, 36ibiientst JiMpaTuIHUX BY3JIiB, BU-
cuit, 6iJ1b IpK X0B01 y TIPaBiii HO3i, HE3YKaHHS,
3HUKEHHS alleTUTY.

3 aHaMHe3y 3aXBOPIOBAaHHS Bi/IOMO, 10 JIUTH-
Ha 3axXBOpija 3a ABi 100K 10 rocmitanizaiii, Koiu
noyas TypOyBaTu OLIb y 1IMi Ta MaTH TOMITHJIA
36ispiennit gimMdosyson 3mia. Cimeltauii jikap
BCTAHOBUB TOCTPY pecIipaTopHy BipycHY iH(ek-
mito. Hactymuoro gas 3’4BUBCST BUCHTT Ha CTOTIAX
i JIOJIOHSX, MiBUIIUIACS TemImeparypa 1o ¢e-
O6pribHEX 1P, movaB TypOyBaTH Oi/b Y TPaBOMY
TOMIJIKOBOCTOTTHOMY CYTJI00i 1Ipu X0/1b01, BUKJIH-
KaHO OpUrajly eKCTpeHol MeInYHOl 1OTTOMOTH, [TH-
THUHY /IOCTaBJIEHO y cTalioHap. AHaMHe3 KUTTs He
OOTSKEHUTA.

Ha momeHT rocmitasisallii BCTaHOBJIEHO JIiarHO3
«EHTepoBipycHa iH(beKITiSd i3 CHHIPOMOM eK3aHTe-
mu (B08.4), muiianit simbanenit (L04.0), mio3ut
(M79.1)».

Cran marieHTa Ha MOMEHT TOCIiTaTi3aril
(3-1s1 1062 XBOPOOU) — CEPEHBOTO CTYIIEHST TSAXK-
kocri. [IIkipa Ta camsoBi O/, HA TOJIOHIX 1 CTO-
max — IJIIMUCTHUI BUCHUII, Ha JiBiii cTomi — 2 eJe-
MEHTU BUCHITY BY3JMKOBOTO XapakKTepy, CJAN30Ba
000JIOHKA POTOropJia SCKpaBo rilepemiiioBaHa,
Ha TBepPAOMY IIiHeOIHHI — eHaHTeMa (BE3UKYJIH).
sl3uk cyxuii, obkmazenuii 6inum Haabotom. [uiini
simdoBysn 36iabIneHi 3aiBa 2,5%3,0 cM — IIiab-
HO-eJIACTUYHI, HEPYXOMi, OOJIOYi MPH MaJballii,
crastHi Mizk coboro. HocoBe nuxanHst He yTpyHe-
He, BUJIIJIEHHS 3 HOCOBUX XOJIiB BiZICYTHE. AyCKYJIb-
TaTUBHO JAMXaHHS KopcTke. ToHM cepiisl 3ByuHi,
purmiuni. JKusit m'akuii, 6e36omicauii. [Teuinka
6i1s1 pebepHOTO Kpalo, cesle3iHKa He MalbITyI0ThCS.
®Diziosoriuni Bianpasienns — y Hopwmi. Hespo-
Joriyamii cratyc — 6e3 ocobausocteir. Cyrmodu
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Puc. 6. PentreHorpadisi opraHis 4epeBHOI MOPOXHWHU NaLieHTa Ha 7-My
no6y xBopobu

IpU OTJISII 3BUYAliHI, HAOPSIKY He BiAMiv4aeThCs,
aJie pu X0/1b01 IMTHHA CKapKUTHCST Ta OLIb y TIpa-
BOMY TOMIJIKOBOCTOITHOMY CYTJI00i.

Y crartionapi 1uTuHy 06CTEKEHO 3Ti[HO 3 YHH-
HUMU KJIIHIYHUMHU HacTaHOBaMHU Ta IPOTOKOJA-
mu. Cepe/l pe3yJIbTaTiB MpOBeEHNX 0OCTEXKEHD Y
3araJibHOMY aHaJli3i KPOBI BUABJIEHO TiJBUIIEHHS
piBas Jseitkonutie (WBC — 12,1x109/x) i 3cyB
JIEUKOIUTAPHOI (hopMyJin JliBopyY (MaTUIKOSED-
Hi — 24%, cermenTosiziepai — 59%); piBenb E-ce-
gexktunHy ctanosuB 31,3 ur/mia; CPb — >6 mr/a.

PesysibraTu anasisy cedi, 6ioxiMiqHOTO aHamizy
KpoBi (TeYiHKOBi, HUPKOBI MPoOU, TPOTEIHOTPa-
Ma, KoaryJiorpama, eJeKTpoJIiTh, IIPOKaJIbIIUTOHIH,
IJTIOKO3a KPOBi) — y Meskax Hopmu. Excrpec-tect
(Ha MOMeHT rocmiTamizailii) — anTuTia 70 SARS-
CoV-2 ne Bugsneno. [IJIP nazodapunreamproro
mazka Ha COVID-19 (ra MOMeHT rocriTamisarii) —
PHK SARS-CoV-2 ne BugBIeHo. 3a JaHUMU
yJbTpa3BykoBoro pociipkeHasa (Y3/1) opranis
YyepeBHOI TMOPOXKHUHU BUABJIEHO Ex0-o3Haku
36isbIienHst neuinku Ha 3 cM. [pu Y3/ i Busis-
JIEHO O3HAKH JBOOIYHOTO JliMbaeHITYy.

Ha 7-my 100y XxBopoOu MpOBEEHO PEHTTEHO-
rpadiro OpraHiB YepPeBHOI TOPOKHUHU. Y PE3YJib-
TaTi B CepeHil JacTIli 1paBol JereHi (IIPOEKITis
S5) BusiBJIEHO MJISTHKY YIIIbHEHHS 10 TUITY KOH-
comimarii. B inmmx Bijinax jgeresb — 6e3 rpyoux
BOTHUIIEBO-1HDIMBTpaTUBHUX 3MiH. JlereneBmit
MaJTIOHOK BUPAKEHO MOCUJIEHHH 32 paXyHOK iHTep-

Puc. 7. Toctpuin pndy3HmUii MiokapamT 3i 3HUXKEHOK CUCTONIHHOIO (YHK-
uieto 060X LWNYHOUKIB

crumiiinux 3Mid. [IpaBuit kynosa mgiadpparmu aero
crtomennit. Tinb cepiist posnupena (puc. 6).

[Tporsirom HacTymHuX 116 (4—6-Ta 1062 XBOpPO-
61) CTaH MAIiEHTKHU 3aJIUIIIABCS CEPETHBOTIKKIM.
JliBunHKa poIOBKyBaia (heOPUIBLHO JTMXOMAH-
TH, 30epiraBcs IHTOKCUKAI[IHHUN CUHIPOM, BUCHII
301TBITBCS, Ha MiIONIBAX Ta JOJOHSX — CYIiJbHA
epuTEMA, MJIAMUCTA 3 TEMOPATIYHUM KOMITOHEHTOM
Ha JIKTAX, TJIeYax, MUl Ta KUBOTI, Y 3aTaJibHOMY
aHaJli3i KPOBI HAPOCTAB JIEHKOIIUTO3.

3 7-i pobu xBOpoOW CTaH  TIOTIPIIMBCS
32 PaXyHOK BUPA)KE€HOTO IHTOKCUKAIIHHOTO CWH-
JIPOMY, CUHJIDOMY €K3aHTeMU, JINXAJbHOI HEeI0-
CTaTHOCTI, MTUUHOTO JiMbaieHiTy. ¥ 3B’43Ky 3 ITUM
JNUTUHY TIepeBe/leHO JI0 Bij/liJIeHHsT peaHiMallii Ta
IHTEHCUBHOI Tepartii.

Ha 8-my 100y 3axBOprOBaHHsI 3arajbHUIN CTaH
JIUTUHU OYB yKpail TsKKUiL, 00yMOBJIEHWIT cep-
11eBOI0 HEJIOCTATHICTIO Ta IHTOKCUKAI[IWHUM CHUH-
J[POMOM Ha TJIi OCHOBHOT'O 3aXBOPIOBaHHs. PiBeHb
cBigomocri 3a nutasowo [nasro (ITKT) — 14 6anis
(E4V4M6) — nomipne ormmymienss. /[utraa missa.
[TosmosxkeHHsa B JIsKKY BUMYIIEHe, HalliBCUIYeE.
Ckapru Ha 6is1b y mpaBomy mizpebep’i. Temmeparty-
pa tima — 37,5°C. Ilkipa 6uiza, Teria Ha IOTHK,
Ha MIKIpi CTOI Ta JOJOHAX — CYIliJIbHA epuTeMa,
nmoiiMopdHa 3 TeMOpariyHMM KOMITOHEHTOM Ha
JIKTSX, TJIedax, Mui Ta KUBOTI. S3WK TOMipHO
BOJIOTUH, oOKJameHuil O6ismM HaabotoM. Cianso-
Ba 000JIOHKAa POTOIJIOTKM JIelo TinepemiiioBa-
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Ha, 3a/UIKN adT Ha TigHeOIHHI 1 CaM30Bil MIiK.
MikpomupkyJiditiss He mopynieHa. /luxanus ca-
MOCTiliHe, 3 y4acTiO JOMOMIXKHOI MYCKYJaTypu
B akTi muxanus, SpO2 npu auxaHHi arMmocdep-
HuM noBiTpsM — 90-92%, wactora auxaHHS —
44-56/x8, npu notoky O2 4i1/xB, SpO2 — 98%,
qacToTa AMXaHHS — 45—55/XB. AyCKyJIBTaTUBHO
JMXaHHs JKOPCTKe, ocsiabjene B HUKHIX Bitimax
cIpaBa, XpUIIM He BUCJIYXOBYIOTbCS. ToHU cepiis
JIeTo TpurJyIieHi, putMiydi. CucremMHa reMou-
HaMmika crabinbHa. JacToTa cepieBuxX CKopoyeHb —
120/xB, apTepianibuuii TUCK — 85/46 MM PT. CT.

3a ganmMu exokapmiorpadii B TaIliEHTKH
(puc. 7): roctpuii audysHUN MIOKapAUT 31 3HU-
JKEHOI0 CHCTOJIYHOI0 (DYHKIEI 000X IMIJIYHOUYKIB
(dbpakiis Bukuny — 35%). /IBocTopoHHiil mies-
pur. Koponaphi aprepii Ha MoMeHT orisiy — 6e3
ocobsmBocTeit. CKOPOTIUBICTD MPABOTO MIYHOY-
Ka ITOMipPHO 3HMIKEeHa. ¥ MepuKapii — MiHiMaJbHa
KiJIBKICTD PIAVHUA.

Ha 9-ty no6y xBopobu merogom MDA BusBIe-
no nogutusHi IgM Ta IgG no SARS-CoV-2, y nu-
HaMmilli —  HapOCTaHHAd  TUTPYy  aHTUTIA
10 SARS-CoV-2.

BpaxoByioun ckapru, anamue3 xBopobu, aami
OTJIAMY, KJIIHIYHY KapTUHY MIOKapuTy, ToJice-
pPO3UTY, BHUPAKEHOTO iHTOKCUKAI[IHHOTO CUHIPO-
My, HapOCTaHHS JIEHKOLMUTO3Y, AaHi JabopaTop-
Hux (nosutusHi IgM, IgG no SARS-CoV-2) Ta
IHCTPYMEHTQJIBHUX  JIOCJiKEHb, BCTAHOBJIEHO
JiarHo3 «MyssTucucTeMHUN 3aTaTbHUM CUH/IPOM
nos’sa3anuii 3 COVID-19. Toctpuii audysuuii
MIOKapZIUT 3i 3MEHIIEHOI0 CHUCTOJIYHOI (YHK-
mielo 000X 1IyHOUKiB ((pakilis BUKULY —
35%). llosarocmitajbHa  mpaBoOiYHA  ITHEB-
MOHisI, JIBOCTOPOHHIN TJIEBPUT, JAUXaIbHA HEIO-
cratHictb | cr.  EnTepoBipycHa  iHdexitis
i3 cungpomoM eksantemu. HInitauit mimbanaeHit.
Anemis [ cT.».

[TamienTiii  npu3HavYeHO  Take  JIKyBaHHS:
aHTHOIOTHKOTEpaIIiio - edrpiakcoH (5 1i6), Mepo-
niereM (5 i6), Bankomits (5 1i0); iMyHOTIO0Y T H
JIOJICBKUM /1711 BHYTPIITHBOCYZAMHHOTO BBEIEHHS
onHOKpaTHO (1 T/Kr); TTIOKOKOPTUKOCTEPOIN —
MeTUIIpeAHi3010H (27 1i6); aHTUKOATy/ISIHTHY Te-
parito — eHokcamapus (3 1001); MiJb-OPiEHTOBHY
iHdysiiiHy Tepario; CHMIITOMaTUYHY Ta CUTYalliil-
HY Tepartio.

Ha Ti1i mpoBenenoro JiikyBaHHSI CTaH TalliEHTA
TIOJIITIIIIUBCS, IUTUHY BUIKUCAHO 31 cTallioHapy Ha
29-1y 100y XBOpOOW ISt TIOAANBIIOTO OJIKOBY-
BaHHS Ta CIOCTEPEKEHHS Kapiosora 3a MiciemM
IIPOKUBAHHS.

14

Oo6rosopennsi. Po6GoTy INpUCBSAYEHO OCIII-
JUKEHHIO piBHA E-celeKTHHY Ta TONIyKY /iarHo-
CTUYHOTO U TPOTHOCTUYHOTO 3HAUYEHHS MapKe-
pa 100 YpakeHHS CepIeBO-Cy[IMHHOI CUCTEMU
y niteit 3 COVID-19.

3acrocyBanns Oiomapkepis npu COVID-19
y [IiTell € MaJIOZOCHIIKEHUM HAIIPSIMOM, BPaXOBY-
109U BiZICYTHICTB CTIeNMDIIHUX METO/IIB, SIKi MOTJIN
6 BU3HAYUTH IIMOBIpHY HeOe3NeKy MI0A0 MEeBHUX
OPraHiB i CHCTEM Ta 3aBYaCHO CIIPOTHO3YBATH PH-
3UK ypasKEHHS.

OnHuMU 3 TIOTEHIINHO KOPUCHUX MapKepiB €
cesieKTUHU. 3a 6araTo POKiB iXHE 3HAUYEHHS 3a/10-
KYMEHTOBAaHO B JIIarHOCTHUIL CepIeBO-CYJMHHUX
MATOJIOTi1, 30KpeMa Ipu TPoMOO03i, aTePOCKIEPO3i,
IMeMiYHUX YIIKO/KEHHSX Ta 1HIIUX CYJAUHHUX
michynkisx [12,17]. E-cenexkrun mocigae ocob-
JINBE Miclle B TaTOreHeTUYHIH JIaHIli PO3BUTKY cep-
[[EBO-CYAAMHHKIX XBOPOO. 3BaKaouu Ha Ie, HAMU
BUPITNIEHO OCTIIUTU HOTO 3HAUYIIICTh Y PO3BUTKY
ceprieBo-cyauuanoi auchynkiii mpu COVID-19.
[Tpunyuieno, mo 3poctanuss Mapkepa E-cesextu-
HY aCOII0BaTUMETHCS 3 BUIIIOIO YAaCTOTOIO ceplie-
Bo-cyauHHUX Tpogasize COVID-19.

[Hani mono porisbHOCTI 3actocyBanus E-ce-
gexktuHy ipu COVID-19 y mitepatypi Ha 11eii yac
MOBOJTI OOMekeHi. Y KOTOPTHOMY OCJIi/KEHH]
D.M. Smadja ta criBasropis (2020) miarBepanan
3aJIydyeHHs eHJI0TeNTiaIbHOl UC@YHKIIT B aTtore-
He3i COVID-19. Bouu ob6crexuau 40 maiieHTiB
i3 COVID-19, gaki npoxoauin crarioHapHe JiKy-
BauHs. [TosoBuHa martienTis 6yu rocmiTamizoBani
JI0 BiJUIiJIeHHS IHTEHCUBHOI Tepariii, y HUX 4acTi-
e criocrepiranu JiMdorieniio, 3amkeraHs SpO2 i
migsuiierns pisug [[-mumepy, CPb i xpeatuniny.
PiBenb pozumHHOro E-cesekTuHy B 1UX Ta-
mientiB OyB 3nauno migsuienuii (p=0,009) [19].
Ili pesysbraté KOPEMIOIOTH i3 HAIIO POOOTOIO.
Y HaBe/ileHOMY HaMU KJITHIYHOMY BUTIAJKY JUTUHU
3 TskKoI0 hopmoio COVID-19, mo cynpoBomxKy-
BaJIacd MyJIBTUCUCTEMHUM 3aTTaTbHUM CUHIPOMOM
1 MiOKapZInTOM, TaKO3K CIIOCTEPITaBCS TiABUIIICHUHI
piBeab E-cemextuny, CPb Ta 3umxkennss SpOa.
OcCKiZIbKM PO3BHUTOK IIi€i ITaTOJIOTII acoliiioBaHU
i3 CHMHAPOMOM aKTUBaIlii MakpodariB, Koarymo-
MaTi€io Ta CyJUHHOI AUCHYHKINEIO, BU3HAUEHHS
E-cenexTuny Mae Bak/iMBe liarHOCTUYHE 3HAYEH-
H B OIIHII €HI0TEeIaTbHOTO YPaKeHHS.

B ixmmomy obcepBariiitHomy J0C/IiIKEHHI aBTO-
PU JIOCTIANIN MapKepH MONIKO/KeHHST €HI0TeiI0
B TsokkoxBopux i3 COVID-19 nna BusHaueHHS
3B’sI3Ky €HJIOTeJIionarii 31 CMEpPTHICTIO TAIiEHTIB.
[lo mocmimpkerHss 3amyduau 38 BaKKOXBOPUX
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marientis i3 COVID-19, 10 3 gxkux momepJsn
y Biji/liJIeHH] iIHTEHCUBHOI Tepariii. Bueni BuBumIn
eHJloTeliabHi GioMapKepH, 0 BKIIOYAIN PO3YIH-
uuit E-cemextun, P-cemextun, anriomoerud 1 1 2
(Ang-11 Ang-2 BifmOBIZHO), PO3YNHHY MOJIEKYJTY
MmikmiTHHOI aaresii 1 (sSICAM-1), ¢akrop pocty
eH/IOTeJNII0 CY/IUH, PO3YMHHOTO €H/I0TesiaJIbHOIO
cynuaHOoTO eHporeito (VE)-kaarepuny Ta haktop
don Bimnebpanpa. Pisui E-cenexktuny, P-cesek-
tny, Ang-2 i SICAM-1 OyJu 3Ha4HO MiIBUIIEH]
B TAIi€HTIB, 3aXBOPIOBAHHS Y SKUX 3aBEPITUIOCST
JIETATTbHO, TTOPIBHSTHO 3 TUMU, XTO O/1y’KaB, a TAKOK
OyJv TIOB’sI3aHi 3 BUIIOIO MOBIPHICTIO CMEPTHOCTI
3a anamizom Kammana-Meiiepa. Ilporroctuu-
Hi 3HauenHs E-cenextuny, Ang-2 i sSICAM-1 3a
panumu ROC-kpusux Oysm Giabmmmu 3a 0,85.
Tomy aBTOpUM NPUITYCTUIIN, IO TTABUITIEHHS PiBHS
1ux MapkepiB y namientis i3 COVID-19 mosxe 6yt
peAnKTOpoM cMepTHOCTI [24]. YV namiii pobori
OyJii BiACYTHI KPUTHYHI IAIi€HTH, XO4Ya PiBEHb
E-cesiextuny OyB BUIIMIT Y TPYIi XBOPHX i3 TSK-
koto hopmoio COVID-19 nopiBusHo 3 malieHTaMu
3 HeyckjaaHeHuM tepebirom (15,0419 Hr/mu
npotu 12,02+1,7 ur/mu, p=0,034).

Y c¢Boiil pob6OTI MU OI[HUIN T[IPOTHOCTHYHE
3HaueHHd E-cejeKTHHY 1110710 PO3BUTKY CHUM-
NITOMIB yPa)KE€HHS CEPIEBO-CYIUHHOI CUCTEMU
npu COVID-19 y nxiteit Ta 3MiH Tiput iHCTpyMeH-
TaJIbHOMY nlocJijizkenHi, 3okpema Ha EKI. Anano-
rivri poboTtu B Jiiteparypi BizcyTHi. [Ipore mero
CX03Ke JIOCJIIKEHHS 1100 KOpeJisllil Mapkepa 3
pe3yJjbraTaMu  iHCTPYMEHTAJBHUX  JTOCJIJIKEeHb
ony6mikosano A.L.M. Eikendal ra crisasr. (2018),
BUeHi OI[iHWJIM HasgBHIiCTh 3B's3Ky E Ta P-cemex-
TUHY 31 3MiHAMM apTepiaibHOI CTIHKM HA MarHiT-
HO-Pe30HaHCHi#T ToMorpadil y BUMaaKoBiil BUOipIti
MOJIOAMUX OCi6 I TIPOrHO3YBaHHST HMOBIPHOCTI
CEpIEBO-CYIMHHUX MATOJIOTIH y MalOyTHbOMY.
Y pesynbraTi TepexpecHOro KOTOPTHOTO JOCJHi-
JUKEHHST PiBHI IUPKYJIIOIYOro P-cesieKTUHY Ta
E-cestektuHy OyJiv MO3UTHBHO OB’ sI3aHi 3 TOBIIHN-
HOIO CTIHKU a0PTH Ta MIBUIKICTIO MTYJIbCOBOT XBUJI
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So far, the possible influence of single nucleotide variants (SNV) of the cholecystokinin (CCK) gene on the likelihood of developing obesity
and metabolic disorders in children has not been demonstrated.

The aim of the study SNV associations of the CCK gene to predict the probability of obesity and personalize the development trajectory
of various metabolic disorders associated with obesity in children.

Materials and methods. 252 obese children aged 6-18 years were examined. The main group (n=152) was represented by children
with metabolically unhealthy obesity (MUO). The control group (n=100) consolidated of children with metabolically healthy obesity (MHO).
Whole genome sequencing (CeGat, Germany) was performed in 31 children of the main and 21 children of the control group. Serum levels
of interleukin-1B were measured using a chemiluminescent immunoassay (CLIA) method, interleukin-6 — by enzyme-linked immunosorbent
assay (ELISA), Synevo, Ukraine.

Results. The G allele of SNV rs754635 of the CCK gene was significantly more frequent among children with both MHO (t=10.93; p<0.05)
and MUQO (t=12.96; p<0.05) compared to healthy individuals. The G allele of SNV rs754635 of the CCK gene was associated with basal
hyperglycemia (r=0.44) and impaired carbohydrate tolerance (r=0.33) in the MHO phenotype and with the atherogenicity index of the lipid
spectrum (r=0.40) and was inversely correlated with the level of high-density lipoproteins (HDL) (r=-0.58) in children with MUO phenotype,
p<0.05.

Conclusions. The G allele SNV rs754635 of the CCK gene is associated with obesity and the development of metabolic disorders.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the institution mentioned in the work. Informed consent of parents or their guardians was obtained for conducting research.
No conflict of interests was declared by the author.

Keywords: cholecystokinin, analysis of single nucleotide gene variants, children, metabolically unhealthy obesity, metabolically healthy
obesity.

3HauyeHHq BapiaHTa rs754635 reHa XxoneuucTokiHiHy B pO3BUTKY OXXMPIHHS B Aiten
A. Hikynina
JIHINPOBCbLKUI AepPXaBHWI MEeAVYHII yHIBEPCUTET, YKkpaiHa

Ha cboroaHi He 10BeAeHO BRIMBY OAHOHYKIEOTAHMX BapiaHTiB (single nucleotide variants — SNV) reHa xoneumcTokiHiHy (cholecystokinin —
CCK) Ha MMOBIPHICTb PO3BUTKY OXMPIHHA 3 METAOONIYHVMI PO3Naaamu B AiTeiA.

MeTa — BuBuMTM acouiauji SNV rena CCK onst NporHo3dy MMOBIPHOCTI OXVIPIHHA Ta NePCOHani3aLLi TDaekTopii PO3BUTKY PI3HX METAOONIHHIX
p0O31aaiB, NOB'A3aHVIX 3 OXUPIHHAM Y AITeN.

Matepianu Ta meTtogu. O6CTEXEHO 252 ANTUHN BIKOM 6—18 pokiB 3 oxmpiHHaM. OCHOBHY rpyny (n=152) ctaHoBMAW AiT1 3 METAB0NIHHO
HEe3a0poBMM OXMPIHHAM (Metabolically unhealthy obesity — MUQ). KoHTponsHy rpyny (n=100) — At 3 MetaboniqHO 3A40POBUM OXMPIHHAM
(metabolically healthy obesity — MHO). lNMpoBeaeHo noBHOreHoMHe cekBeHyBaHHs («CeGat», HimewunHa) y 31 AnTnHm ocHOBHOI Ta 21 AUTUHM
KOHTPOSBHOI rpynu. PiBeHb iHTEPNEnKiHy- 1By CMpOBaTL] KPOBI BM3HAYEHO METOAOM IMYHOXEMIMIOMIHECLIEHTHOIO aHanidy, iIHTEPNenkiHy-6 —
METOAOM IMYHODEPMEHTHOrO aHanisy, «Synevo», YkpaiHa.

Pesynbratn. G-anens SNV rs754635 rena CCK BiporigHo 4acTile 3ycTtpidascs B aitert gk 3 MHO (t=10,93; p<0,05), Tak i 3 MUO
(t=12,96; p<0,05) nopisHAHO 3i 300poBUMI 0cObamu. G-anenb SNV rs754635 reHa CCK acoujtoBacst 3 6asanbHoto rinepraikemieto (r=0,44) i
NopyLWeHHAM TonepaHTHOCTI 80 Bymesoais (r=0,33) npu deHotuni MHO Ta 3 iHaekcoM ateporeHHoCTi ninigHoro cnektpa (r=0,40) i o6epHeHo
NPONOPLIHO KOpenoBas i3 piBHEM NINONPOTEIHIB BMCOKOI LLinbHOCTI (r=-0,58) vy aitei 3 peHotnnom MUO, p<0,05.

BucHoBku. Anenb G SNV rs754635 rera CCK acoujioeTbCs 3 OXMPIHHAM | DO3BUTKOM METabOMIHHMIX NOPYLLIEHb.

JlocnioxeHHa NpoBeaeHO BIANOBIAHO A0 NPUHLMMIB [enbCiHCEKOI Aeknapadii. [MpoToKoN AOCNIOXEHHS 3aTBEPAXKEHO MICLEBUM KOMITETOM i3
nuTaHb TVKM 3a3Ha4eHoi B po60Ti ycTaHOBW. Ha NnpoBeaeHH:A A0CAIAXEHHS OTpUMaHO iIHPOPMOBaHy 3rofay 6aTbkiB abo 0ci6, ki iX 3aMiHIOTb.
ABTOP 3a8B/14€ NPO BIACYTHICTb KOHMAIKTY IHTEPECIB.

Kno4oBi cnoBa: XoneuncTokiHiH, aHania BapiaHTiB OAHOHYKNEOTUAHOMO rexHa, Aitv, MeTabonivyHo He300POBE OXMPIHHA, MeTaboni4HO 300-
POBE OXMPIHHS.

Introduction tothepredominance of orexigenic overanorexigenic

factors [37]. Cholecystokinin (cholecystokinin —

besity in children is a disease, the
development of which depends on
a variety of exogenous and endogenous
factors. An increase in appetite, which leads to an
excess intake of calories in the human body, is due

CCK) is the first identified enteroendocrine satiety
signal molecule that suppresses appetite activity
[15]. CCKwasfirstidentified by A.C.Ivy, E. Oldberg
[19] in 1928 in extracts of the jejunum as <highly
purified secretin» (highly purified secretin — HPS),
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inducing gallbladder contraction. Cholecystokinin
is a member of a family of regulatory peptides
with a conserved C-terminal amino acid sequence
Trh-Met-Asp-Phe [40]. The CCK gene is located
on the short arm of chromosome 3 (3p22.1) [6].
The primary translation product of the CCK gene
is preprochocystokinin, the molecule of which
consists of 115 amino acid residues. After the signal
peptide is truncated from preprocholecystokinin,
procholecystokinin is formed. As a result
of protranslational transformations, CCK peptides
ofvariouslengthsareformed from prochocystokinin:
in endocrine cells — CCK-58, CCK-33, CCK-22,
CCK-8 CCK-5; in neurons — CCK-8 and
CCK-5. Thus, cholecystokinin is represented
by several molecular forms, which are united by the
presence of a C-terminal heptapeptide sequence.
The predominant form of CCK in the human body
is CCK-33 [42]. CCK peptides are predominantly
secreted by type I neuroendocrine cells of the small
intestinal mucosa and brain neurons. Also, CCK
is expressed in the cells of some endocrine glands
(corticotrophs and melanotrophs of the pituitary
gland, C-cells of the thyroid gland, adrenal brain
cells, pancreatic cells), in peripheral nerves; cortical
and medullary cells of the kidneys, cardiomyocytes
and immunocytes [11,40].

The main stimulus for CCK production is food,
especially food rich in proteins (L-amino acids)
and fats. CCK peptides realize their biological
action through the activation of cholecystokinin
A/1 receptors (CCKAR, CCK1R) of afferent
neurons of the vagus nerve of the intestine; and B/2
(CCK B/2 receptor — CCKBR, CCK2R) neurons
of the central nervous system. CCK peptides, by
activating CCK1R afferent neurons of the vagus
nerve of the intestine, transmit satiety signals to the
hypothalamus, which leads to appetite suppression.
Thus, CCK, acting as a satiety signal, activates
the anorexigenic signaling pathway, preventing
the development of obesity [6,39].

Activationof CCK1Ralsostimulatesgallbladder
contraction, pancreatic exocrine secretion,
and insulin secretion from pancreatic B-cells of
the islets of Langerhans; inhibits the secretion
of gastric juice and suppresses gastric emptying.
By activating CCK2R in the central nervous
system, CCK peptides modulate the activity
of the dopamine system, slow down the release
of gamma-aminobutyric acid, increase the rate
of neuronal excitation, predetermining various
behavioral functions, including satiety, anxiety
and phobia levels [30,33,35,42]. CCK peptides also
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stimulate the secretion of calcitonin, glucagon, and
in the kidneys can act as natriuretic peptides
[40]. CCK peptides have different potency:
the contractile effect induced by CCK-8 is
approximately 10 times greater than that induced
by CCK-33 [5].

Modifications of the C-terminal heptapeptide
sequence reduce the affinity of CCK peptides
for receptors, which impairs the efficiency of their
binding and, as a result, prevents the development
of biological effects. Reduced activity of
CCK-induced excitation contributes to the
development of obesity [5].

It has been established that single nucleotide
variants (single nucleotide variant — SNV) of the
CCKARreceptor gene are associated with the risk of
developing obesity [31]. However, a possible effect
of CCK gene SNV on the likelihood of developing
obesity and metabolic disorders in children has not
yet been demonstrated.

The aim of the research — to study SNV
associations of the CSK gene to predict
the probability of obesity and personalize
the development trajectory of various metabolic
disorders associated with obesity in children.

Materials and methods of the research

Study  design:  observational,
longitudinal, cohort study [27].

At the Children’s Endocrinology Department
of the Communal Non-profit Enterprise «Dnipro
City Clinical Hospital No. 9» of the Dnipro City
Council, 252 children of the Caucasian group
aged 6-18 years with a diagnosis of obesity were
examined. To verify the diagnosis, the classification
of obesity recommended in clinical practice
was used: Order of the Ministry of Health of
Ukraine No. 254 of 27.04.2006 «Protocol for the
provision of medical care to obese children» and
Order of the Ministry of Health of Ukraine
No. 1732 of 24.09.2022 About the approval
of Standards medical assistance <«Obesity
in children».

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

Criteria for inclusion in the main group: the
presence of abdominal obesity [3] and two
of the following criteria (hyperglycemia and/or
hyperinsulinemia; dyslipidemia; systolic blood
pressure (SBP) and diastolic blood pressure

analytical,
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(DBP) above the 90th percentile for a given age,
gender and height [14].

Anthropometric data were measured by
a nurse in the admission department, the child was
in underwear and without shoes. Height (m) was
measured using Heightronic Digital Stadiometer®
to the nearest 0.01 m. Weight (kg) was measured
using Tefal Bodysignal body composition
analyzer (France). Waist circumference (WC),
hip circumference (HC) was measured using
a standardized anthropometric tape, measuring the
circumference at the midpoint between the top of
the iliac crest and the lower part of the lateral rib
cage to the nearest 0.01 m. Body Mass Index (BMI)
was converted to standardised BMI (BMI SDS) by
means of the current World Health Organization
(WHO) growth references [34].

SBP and DBP were measured using a digital
oscillimetric device, Dinamap ProCare (GE
Healthcare).

Inclusion criteria: children with polygenic
obesity (BMI >97th percentiles) 6-18 years old.

Exclusion criteria: monogenic and secondary
forms of obesity; hereditary  syndromes
accompanied by obesity; diseases, the treatment of
which requires the use of medications that affect the
metabolism of carbohydrates and lipids; pregnancy.

Immunochemical —examination. The studies
were carried out in a certified Synevo laboratory
(Dnipro, Ukraine). The material for the study was
venous blood.

To study carbohydrate metabolism disorders,
the level of basal glycemia and insulinemia
was determined by immunochemical testing with
electrochemiluminescent  detection (ECLIA).
Obese children were included in the main group
with a glycemic level equal to or greater than
5.6 mmol/L and/or they had an increase in
insulinemia >90th percentile according to the
percentile curves recommended by the Identification
and prevention of Dietary — and lifestyle-induced
health EFfects In Children and infantS (IDEFICS)
consortium for the European population according
to age and gender of the child [12,36].

To study lipid metabolism disorders, the level
of high-density lipoproteins (HDL-C), low
density lipoproteins (LDL-C) and triglycerides
(TG) was determined by the enzymatic-
colorimetric ~ method  using  kits  from
Roche Diagnostics (Switzerland) on the analyzer
Cobas 6000. Obese children were included
in the main group with HDL-C<1.03 mmol/L
or less than 10th percentile of the age norm or
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an increase in >1.7 mmol/L or more than the
90th percentile of the age norm [13].

Molecular and immunological examination. To
study the role of pro-inflammatory markers in the
development of meta-inflammation in obesity in
children, the levels of TL-1B, IL-6 in blood serum
were determined in the certified Synevo laboratory
(Dnipro, Ukraine). Interleukin-1p was investigated
by immunochemical method with chemiluminescent
detection (CLIA). Analyzer and test system:
Immulite (Siemens AG), Germany. The reference
value was considered the level of IL-1p 0—5 pg/ml.
Interleukin-6 was determined by enzyme-linked
immunosorbent assay (ELISA) using a Cobas 6000/
Cobas 8000 kit provided by Roche Diagnostics
(Switzerland). The reference value was considered
the level of IL-6 1.5-7.0 pg/ml.

Molecular  genetic testing. To study the
contribution of CCK SNV variants to the formation
of MUO, a molecular genetic examination
was carried out using the method of new generation
whole genome sequencing (NGS) according
to the recommendations of The American College
of Medical Genetics and Genomics (ACMG) [9]
in 52 patients (31 children from the main group
and 21 controls) with venous blood sampling in a
certified CeGat laboratory (Tubingen, Germany)
using the Illumina CSPro® Certified service
provider platform.

Average amount of DNA (pg) in samples —
0.875. Library Preparation: Quantity used
50 ng. Library Preparation Kit: Twist Human Core
Exome plus Kit (Twist Bioscience). Sequencing
parameters: NovaSeq 6000; 2x100 bp. QC values of
sequencing, Q30 value: 96.07%.

Bioinformatics analysis. Bioinformatic analysis —
demultiplexing of the sequencing reads was
performed with Illumina bel2fastq (version 2.20).
Adapters were trimmed with Skewer, version 0.2.2
[18]. DNA-Seq: Trimmed raw reads were aligned
to the human reference genome (hg19-cegat)
using the Burrows—Wheeler Aligner, BWA —
mem version 0.7.17-cegat [17,25,26,28]. ABRA,
version 2.18 and GenotypeHarmonizer 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 [8,32].

Reference sequence obtained from the National
Center for Biotechnology Information RefSeq
database [41].

Statistical ~ analysis.  Statistical ~ analysis
of the obtained results was carried out using
a package of application programs Statistica 6.1
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Table 1
Characteristics of SNV types of the CCK gene
Clinical
S”)v’ Position _‘m:;g%% Ref | Alt Consequence Cﬁgﬁg e CADD | RawScore | significanse
(ClinVar)
rs754635 | 42305131 NFE C | G | 5 prime_UTR intronic | ¢*.-9G>C | 3.98 0.08 No data
Notes: GnomAD_maxPOP — the frequency distribution of CCK mutations. NFE represent Non-Finnish European; Ref — reference allele; Alt — alternative

allele; Consequence — functional consequence of the variation in relation to the transcript. The nucleotide change and position relative to the coding sequence
of the affected transcript in HGVS nomenclature: c¢. CDS Position Reference Base &gt; Alternative Base. Example: ¢.223A>T (c.* — interpretation for DNA coding
sequence) [41]. This column is empty if the variant is intergenic; CADD — combined annotation dependent depletion

Table 2

The frequency of occurrence of major and minor variants of SNV rs754635
of the CCK gene in children with different obesity phenotypes

The frequency
of occurrence of The frequency of occurrence The value of Student’s t-test
major and minor of major and minor variants in Welch’s
SNV options in healthy in patients with obesity (%) modification
individuals (%) [22]
Allelec | Allele MHO MUO | b | s
G Allele C | Allele G Allele C | Allele G Allele G
754635  76.9 23.1 10 90 16 84 1296 | 1093 [ 127
Notes: * — Critical value of Student’s t-test modified by Welch >1.97, at which the differences in the compared groups are significant, p<0.05; t1 — Student'’s test of

significance by allele G, modified by Welch in the comparison groups MHO and healthy individuals; to — Student’s test of significance by allele G, modified by Welch
in the comparison groups MUO and healthy individuals; t3 — Student’s test of significance by allele G, modified by Welch in the MUO and MHO comparison groups

(No AGAR909E415822FA) with help a personal
computer based on an Intel processor Pentium 4.
Depending on the test result, parametric and
nonparametric statistical methods were used.
Correlation analysis was used to analyze 100
indicators of clinical, laboratory-instrumental and
molecular genetic examinations in 252 children.
To assess the relationship between quantitative
traits, correlation analysis was used according to the
Pearson method, and between qualitative traits, a
non-parametric ranking method was used according
to Spearman’s analysis (r). Only essential ones were
taken into account connections (p<0.05).

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

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

Results of the research

As a result of complete genome sequencing in
children with obesity, we identified only one SNV
of the CCK gene, rs754635 (IVS1-7C>G). This
SNV is located at the intron 1/exon 2 border of
the CCK gene, which may lead to a change in the
splicing mechanism [22].

The molecular genetic characterization of SNV
rs754635 of the CCK gene is presented in Table 1.

20

Associations of SNV rs754635 CCK gene with
obesity phenotypes in children. The frequency
of occurrence of SNV rs754635 of the CCK gene
in children with different obesity phenotypes is
presented in Table 2.

According to the data obtained, obese children
have a significantly higher frequency of the G allele
compared to individuals with physiological body
weight.

In children with the MHO phenotype,
the frequency of the mutated G allele for SNV
rs754635 of the CCK gene was significantly higher
(t=12.96; p<0.05), as in children with the MUO
phenotype (t=10.93; p<0.05), than the frequency
of this polymorphism among healthy persons.

According to the analysis, the frequency of
the G allele for SNV rs754635 of the CCK gene in
children with the studied obesity phenotypes was
not statistically significant (t=1.27, p<0.05).

Associations of CCK gene SNV rs754635
with inflammatory activity. According to
the results of correlation analysis, the level
of production of pro-inflammatory cytokines in
obese children did not depend on the SNV rs754635
genotype of the CCK gene.

Associations of SNV rs754635 of the CCK
gene with disorders of carbohydrate metabolism.
Correlation analysis showed the presence of a
relationship between SNV rs754635 of the CCK
gene and indicators of carbohydrate metabolism
in patients with the obesity MHO phenotype. It
was found that the presence of the G allele was
moderately associated with fasting hyperglycemia
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(r=0.44) and impaired carbohydrate tolerance
(r=0.33).

Associations of SNV rs754635 of the CCK gene
with lipid metabolism disorders. We have found
that the G SNV 15754635 allele of the CCK gene
in children with the MHO phenotype is inversely
related to the level of HDL-C in blood serum
(r=-0.58) and directly proportional to the
atherogenic index of the lipid spectrum (r=0.40) in
children with the MUO phenotype.

Discussion

According to the results of complete genome
sequencing, obese children, regardless of the obesity
phenotype, have a high frequency of occurrence
of SNV 15754635 of the CCK gene. Mariaelisa
Graftf et al. [16] found an association of SNV
1s754635 of the CCK gene with BMI in adults.
According to the results of complete genome
sequencing, obese children, regardless of the obesity
phenotype, have a high frequency of occurrence of
SNV r1s754635 of the CCK gene. Mariaelisa Graff
et al. [16] found an association of SNV rs754635 of
the CCK gene with BMI in adults.

Of interest is the fact that patients with MHO
have higher serum levels of CCK and insulin
than those with the MUO phenotype [29].
In all likelihood, the lack of excitation of CCK-
associated signaling pathways is associated with
the development of metabolic disorders. We
have shown for the first time the association of
SNV 18754635 of the CCK gene with metabolic
disorders in obese children. Thus, carriers of the
G allele SNV 15754635 of the CCK gene with the
MHO phenotype are characterized by a moderate
tendency to fasting hyperglycemia and impaired
carbohydrate tolerance. It is known that an
increase in the production of the biologically active
form of CCK-8 in the duodenum reduces the level
of glucose secretion, regardless of the level of
insulin, the reduction of CCK-induced excitation
due to CCK deficiency or cholecystokinin
resistance may contribute to the occurrence
of hyperglycemia [4,7]. Introduction of CCK to
experimental animals reduces the level of glycemia,
stimulates proliferation and prevents apoptosis
of B-cells of the islets of Langerhans of the pancreas
[20,23,24].

Also, we have shown that in carriers of the
G allele SNV 15754635 of the CCK gene with the
MHO phenotype, a decrease in the concentration
of HDL-C is observed, and with the MUO
phenotype, a higher level of atherogenicity

of the blood serum lipid spectrum is characteristic.
Aditya J Desai et al. [11] demonstrated that
a decrease in the activity of CCK-associated
signaling pathways correlates with elevated serum
triglyceride levels in individuals with normal
body weight and low concentrations of HDL-C
in patients with obesity and diabetes mellitus.
The authors suggest that these effects are due to a
decrease in CCK1R sensitivity due to an increase
in the level of cholesterol in the cell membrane in
obese patients. On the other hand, it has been shown
that CCK in experimental animals contributes
to hypercholesterolemia, hypertriglyceridemia as
a result of increased lipid reabsorption from the
intestinal lumen. The authors believe that CCK
stimulates the secretion of bile from the gallbladder
into the small intestine and the secretion of
lipases by the pancreas. Bile salts, by forming
amphipathic micelles, emulsify fats, allowing
pancreatic lipases to gain access to cholesterol
ester molecules. Hydrolysis of cholesterol esters
by lipases leads to the formation of free cholesterol
and fatty acids, which are absorbed by enterocytes
and transported to the peripheral bloodstream
[44,45]. Also, CCK stimulates the CD36 fatty
acid translocase, promoting fatty acid uptake by
duodenal enterocytes [10]. CCK gene knockout
(CCK-KO) mice show decreased activity of
Apo B48 chylomicron secretion, lipid transport to
the lymphatic system, and triglyceride uptake in
response tointraduodenal lipid administration [21].
The contradiction of the results of the study of the
effect of CCK on the lipid spectrum of peripheral
blood is probably due to the different strength of
the effect of CCK on the reabsorption of lipids from
the intestinal lumen and the process of absorption
of lipids by adipocytes of adipose tissue. It is known
that when entering the bloodstream, chylomicron
triglycerides are hydrolyzed to free fatty acids by
the action of lipoprotein lipase. Most of the released
fatty acids and all monoacylglycerols are directly
transported to the adipose tissue cells. Adrian
Plaza et al. [38] showed that CCK-8 reduces the
level of angiopoietin-like protein-4 (angiopoietin-
like protein-4 — ANGTPL-4), represses the
expression of ANGPTL-4 in white adipose tissue
and simultaneously increases the activity of
lipoprotein lipase, which promotes the release of
fatty acids and their absorption by target cells, in
particular adipocytes. In our opinion, carriers of
the G allele of SNV rs754635 probably have a lack
of biological activity of CCK peptides, which can
prevent both lipid reabsorption from the intestinal
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lumen and lipid accumulation in adipose tissue. It
is possible that CCK peptides in individuals with
the G allele of SNV rs754635 contribute more to
the reabsorption of lipids from the intestinal lumen
than to the absorption of lipids by adipocytes,
which leads to a violation of the lipid spectrum in
the blood serum.

Conclusions

The presence of the G allele SNV rs754635 of
the CCK gene in children is associated with the
development of obesity and metabolic disorders
induced by obesity.

The presence of the C allele SNV rs754635 of
the CCK gene prevents the formation of metabolic
disorders in children.

The rs754635 variants of the CCK gene are
associated with certain features of carbohydrate
and lipid metabolism in obese children. Children
with the CG/GG SNV r1s754635 genotype and
the MHO phenotype are characterized by a higher
level of basal hyperglycemia, fasting hyperglycemia
and impaired carbohydrate tolerance, and those
with the MUO phenotype have a high level of
atherogenicity.

Determination of the SNV rs754635 geno-
type of the CCK gene will make it possible
to predict the likelihood of obesity and to
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Mpobnema cBoe4acHoi AiarHOCTVKK Ta BMOOPY iHAMBIAyanizoBaHmX NikyBanbHNX 3axX0/iB MNP MHEBMOHII B AiTeit 3a poku naHaemii COVID-19
Habyna 0cobAMBOI FOCTPOTY, 30KpeEMa, LLOAO NMPOrHO3YBaHHS PU3VIKY TSXKOro nepebiry 3axBOpOBaHHS, WO CMOHYKano A0 MOLYKY HOBUX
HeiHBa3NBHWX METOAIB AiarHOCTVKI Bepudikauji 3ananeHHs NereHeBoi napeHxiMm.

MeTta — nigBumTIN eDEKTUBHICTb AiarHOCTUKYM NO3arocnitanbHOI MHEBMOHIT B AiTEM Ha OCHOBI aHanidy AiarHOCTUYHOT LIHHOCTI MeToay barato-
napameTpuyHOI NONAPU3aLLINHO-Ga30BOI MIKDOCKOMIT MOAIKPUCTANIYHWX MIBOK IEFEHEBOrO eKCMipaTy B acnekTi AMdepeHuinHOol AiarHOCTUKN
BIIHOCHO NAUJEHTIB 3 iIHPEKLIMHO-3ananbHNMK 3aXBOPIOBAHHAMMN BEPXHIX OUXATBHNX LUNSXIB.

MarTepianu Ta meToam. Y HepHiseubkii 061acHin AUTAYIN KNiHiYHIN NikapHi 06cTexeHo 98 aiten, xBopyx Ha iIHPEeKLIMHO-3anansbHi 3axBopto-
BaHHsI PECNIPaTOPHOro TPakTy, 30Kkpema, 64 navujeHTV, XBOpi Ha MHEBMOHIIO, Ta 34 AWUTWHM, O CTpaxaanu Ha iHDeKLinHO-3ananbHi 3axBopto-
BaHHA BEPXHIX AMxanbHUX Wnsxis. 3abip 6i0n10riyHOr0 Matepiany y XsOpyx NPOBeAEHO B Neplly 00y rocnitanizauii. JocnioxeHHa CTpyKTypu
NasepHO-NoNAPUMETPUYHIX 306paxXeHb NereHeBoro ekcnipary BUKOHaHO B TpaaumUIiinHOMy poaTtallysaHHi CTokc-nonspumeTpa. s KoxHoro
OBOMIPHOIO PO3MNOAINY 3HA4YEHb a31MyTa NONSPU3aLlii 300PaXEHHA NONIKPUCTANIYHX NIBOK TEFEHEBOro KCNipaTty BUKOPUCTAHO YHIBEPCaNb-
HN aHaNITAYHUIA CTATUCTUYHUI NiOXia, — BU3HAYEHHA HAbOopy CTATUCTUHHUX MOMEHTIB 1—-4-r0 NOpsSAKiB (CepedHe, AMCnepcia, acMeTpis
Ta exkcuec). OTpumaHi pesynsrati NpoaHanisoBaHO 3 BUKOPUCTaHHSM METOAIB KNIHIYHOT enigemionorii.

Pesynbratu. BCTaHOBNEHO 3HaYeHHs asvMyTa nonapraali Ta ricTorpamu ixHix 3HadeHb Ana 306paxeHb 3paskiB fereHeBoro exkcnipary
060X rpyn Aitelt. MNMopiBHANLHWUI aHai3 OTPUMaHKX AaH1X NiATBEPAMB, WO 06uaBa 3paski xapakTeprnayBanmcs OnTUYHOI HEOOHOPIAHICTIO Y
BUMAA] 3POCTAHHA Yy TIMBOCTI NONSPN3ALIMHOIO KapTorpadyBaHHsa 3paskiB JIEreHeBOro ekcrnipary. Takox BUSBIEHO 3POCTaHHS ONTUYHOIT aHi-
30TPONIi NOAIKPUCTANIYHNX MIBOK NEFEHEBOr0 eKCnipaTy NauieHTiB, XBOPYX HA MHEBMOHID. OTP1MAaHI NOKAa3HVKM YCiX CTATUCTUYHUX MOMEHTIB
005 Bepurdikauii NHeBMOHIi BONOAN BUCOKOIO YyTIVBICTIO, WO nepesuLlyBana 98%, Ta 0OCTaTHbOIO CneunivHICTIO.

BucCHOBKW. BCTaHOBNEHO AOCTATHIO AIAarHOCTUYHY LIIHHICTL MeToay BararonapameTpuyHOi NonspraaLinHo-dasoBoi MiKpOCKONii NereHeBoro
ekcnipary, Wo MOXe BUKOPUCTOBYBATUCS Y Bepudikallii 3ananeHHst nynbMOHaIbHOI NapenrxiMu B AiTel BiAHOCHO NaLeHTIB, XBOPWX Ha IHpek-
LIMHI 3ananbHi ypaxXeHHs BEPXHIX BIAAINIB PECNIPATOPHOIo TRAKTY.

JlocnigxeHHsa BMKOHaHO BiANOBIAHO A0 NPUHUMMIB [€NbCIHCLKOI Aeknapadii. [TpoToKoN AOCNIAXEHHSA YXBaneHO JTIokanbHUM ETUYHUM KOMITE-
TOM 3a3Ha4eHoi B poOOT yCTaHOBW. Ha MpOBEAEHHA AOCHIAXEHb OTPUMAHO IHPOPMOBAHY 3rofly 6aTbkiB, AiTeN.

ABTOPM 3aABNAI0TE MPO BIACYTHICTb KOHOAIKTY iIHTEPECIB.

Kniouyogi cnoea: aitv, nHesMoHia, COVID-19, giarHocTika, nasepHa nonspuMeTpia, NereHeBnii excnipar.

Possibilities of verification of community-acquired pneumonia in children by changes
in multiparametric polarization-phase microscopy of polycrystalline membranes of
pulmonary expiratory condensate

R.V. Tkachuk!, O.K. Koloskova', M.N. Garas', T.M. Bilous', V.l. Antoniichuk?

'Bukovinian State Medical University, Chernivtsi, Ukraine

2Regional bureau forensic examination, Chernivtsi, Ukraine

The problem of early diagnosis and selection of target treatment of pneumonia in children during the years of the COVID-19 pandemic became
acute, in particular, with regard to predicting the risk of severe disease, which prompted the search for new non-invasive diagnostic methods for
verifying inflammation of the lung parenchyma.

Purpose — to increase the effectiveness of the diagnosis of community-acquired pneumonia in children based on the analysis of the diagnostic
value of the method of multiparameter polarization-phase microscopy of polycrystalline membranes of pulmonary expiratory condensate
in the aspect of differential diagnosis in relation to patients with infectious inflammatory diseases of the upper respiratory tract.

Materials and methods. In the Chemivtsi Regional Pediatric Hospital, 98 children with infectious inflammatory respiratory diseases were
examined, in particular, 64 patients with pneumonia and 34 children suffering from infectious and inflammatory diseases of the upper respiratory
tract. Biological material was collected from patients on the first day of hospitalization. The investigation of the laser-polarimetric images
structure of pulmonary expiratory condensate was carried out in the traditional arrangement of the Stokes polarimeter. A universal analytical
statistical approach was used for each two-dimensional distribution of the polarization azimuth values of the polycrystalline membranes
of pulmonary expiratory condensate, namely, the determination of a set of statistical moments of the 1st to 4th orders (mean, variance,
skewness and kurtosis). The obtained results were analyzed using methods of clinical epidemiology.
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Results. Polarization azimuth indexes and histograms of their values were determined for images of pulmonary expiratory samples of both
groups of children. The comparative analysis of the obtained data confirmed that both samples are characterized by optical heterogeneity as an
increase in the sensitivity of polarization mapping of lung expiratory samples. An increase in the optical anisotropy of polycrystalline membranes
of lung expiratory condensate from patients with pneumonia was also revealed. The obtained indexes of all statistical moments for the purpose
of pneumonia verifying had high sensitivity exceeding 98% and sufficient specificity.

Conclusions. Sufficient diagnostic value of the method of multi-parameter polarization-phase microscopy of pulmonary expiratory air, which
can be used in the verification of inflammation of the pulmonary parenchyma in children relative to patients with infectious inflammatory diseases
of the upper respiratory tract, has been established.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics

Committee of participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: children, pneumonia, COVID-19, diagnosis, laser polarimetry, pulmonary expiratory condensate.

Beryn

HeKIiiHl  3aXBOPIOBAaHHA OpraHiB /u-
XaHH$ T0CIZIAI0Th OJ/{HE 3 ITPOBIHUX MiCIlb
y3axXBOPIOBAHOCTI IiTeH pisHOTOBIKY. O/IHI€T0
3 gacTux (OpPM ypaskeHHsT PeCcIlipaTOpHOi CUCTEMU
€ TIHeBMOHid. EmizemMiosioria 1mo3arociitajbHOi
IIHEBMOHII Ha Cy4aCHOMY eTalll XapaKTepU3y€eTbCs
TEH/IEHITI€10 /10 3POCTAHHS PiBHIB 3aXBOPIOBAHOCTI
Ta JIETAJIbHOCTI B YCbOMY CBiTi, TOMY Ha CbOTO/I-
Hi [THEBMOHiS B JiTell 3aJIMIIAE€TbCS HaraJbHOIO
MEeIUKO-COIIAIbHOI0 1TPOOJIeMOI0 it YKpainu
ta cBity [9]. Tak, 3a nanmmu BcecBiTHboi oprami-
3atii oxoponu 310poB’ss (BOOJ), y cBiTi mopiu-
HO peecTpyeThess Oausbko 150 MuIH BUMAIKIB
MTHEBMOHII cepe/i giTeil Bikom 10 5 pokis. [Tozaro-
cIliTaJbHa ITHEBMOHISI 1arHOCTYEThCS MPUOIM3HO
y 20 3 1000 xgiteit mepiioro poxy sKUTTs, ¥ 34—40
3 1000 pmiTeif AOMIKIMBHOTO BIiKY, 3HWKYETHCS
no 20 BumajkiB y IKiapHOMY Bili (Bim 5
10 9 pokiB), a y miaiTkoBoMy Bitti (Bix 9 no 15 po-
kiB) — mo 10 BumazakiB Ha 1000 xiteit. CporoHi
ITHEBMOHISA € TPOBIHOIO MTPUYNHOIO PAHHBOI JIU-
TI40i CMEPTHOCTI B KpaiHax, 1110 PO3BUBAIOTHCS.
Ha ii gactky npumamae 13% indexmiitHux 3axBo-
PIOBaHb Y HEMOBJIAT Ta JIiTell BIKOM JI0 2 POKiB, a
Takox 16% ycix BUNAAKIB cMepPTi fiTeil BiKOM 110
5 pokiB. HesBaskaiounm Ha cydacHi MOKJIHUBOCTI
JIarHOCTUKKM Ta JIKyBaHHs, ITHEBMOHisE Oyja Ta
3aJIMIIAETHCI HAWNYACTINIO0 TPUYMHOIO CMEPTI Bifl
iH(eKITHNX 3aXBOPIOBAaHb, dKa MOPOKY y CBITI
3abupae 1,8 MutH KuTTIB [7].
3a panumu  lleHTpy MeauyHOi CTaTUCTUKU
MinicTepcTBa OXOPOHU 3/I0POB’d YKpainu, piBeHb
3aXBOpPIOBaHOCTI fiTelt Bikom 0—17 pokiB Ha 1THEB-
MoHi0 y 2017 p. cranoBuB 62 470 HOBUX BUTIA/I-
KiB, a cepell MUTSIYOTO HaceJeHHS DykoBuam —
889 Bunazkis. 3a nannmu BOOJ3, y 2017 p. mHeB-
MOHId cTajia YuHHUKOM cMmepTi ioraa 800 Tuc. mi-
Teii BIKOM /10 5 POKiB Y BCbOMY CBITi, 1[0 CTAHOBUTD
no 15% Bim ycix BUIAJAKIB IUTSYOi CMEPTHOCTI.
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PiBenb jieTaIbHOCTI cepel TOCTiTATi30BaHUX JiTel
BIKOM /10 5 POKIB i3 ITHEBMOHIE€I0 CTAHOBUTH MEH-
me 1%, a B kpaiHax, GiIHUX pecypcami, Y AeKijib-
Ka pasiB Oiibiie. B Ykpaini mHeBMOHis B aiTeil
Yy CTPYKTYPI TOCHITATbHOI JETATbHOCTI HEMOBJIST
MOCijIa€ TpeTe MicIie Mic/id TepUHATATBHOI TaTOJI0-
rii Ta BPO/IKEHUX B/l PO3BUTKY [9].

Bin mouaTky manzeMii KOpoHaBipyCHOI iH(beK-
1ii, 3ymoBsieHoi SARS-CoV-2, nmHeBMoOHIsSI BBa-
JKAETHCS OJJHIM 13 HailOi/IbIII XapaKTePHUX IIPOSABIB
i vactux yckaaanenb COVID-19 [4].

[Tpobsema cBO€YaCHOI MIaTHOCTUKU Ta BHOO-
Py IHAMBIYaMi30BaHUX JIKYBaJbHUX 3aX0/liB MPU
ITHEBMOHIi B jiTeil 3a ocTaHHI POKM Habyja 0Co-
6JIMBOI TOCTPOTH Ta € OJHIEI0 3 aKTYaJbHUX IIPO-
6JieM cydacHol memiaTpil i AUTAYOT TTyIbMOHOJIO-
rii He TiTbKW B YKpaiHi, ajle ¥ 32 KOPJOHOM, IO
MOSICHIOE BEJIUKY KiJIbKiCTh TIPallh, MPUCBIUYEHUX
ii BupimenHuio [2]. OcobimBo 1st pobiemMa CTo-
CYETbCS TIUTAHb JIOCJI/KEHHd 1HTEHCUBHOCTI
3amajJieHHsl aJIbBEOJIIPHOI TKAHWHU Ta IPOrHO-
3YBaHHS PUBKMKY TSAKKOrO Iepebiry IIHEeBMOHII.
[e conyxkae 10 MONIyKYy HOBUX HEIHBAa3UBHUX Me-
TOJIIB JIIATHOCTUKHU B JIiTEl PI3HOTO BiKY, 1110 J1aCTh
3MOTY OIITUMI3yBaTy OTPUMYBaHY Tepartiio.

IlepcriekTuBHUMM B 11bOMY HalpsMi € HeiHBa-
3WUBHI ONTUYHI METOJW JiaTHOCTUKU CTPYKTYpHU
GIOJIOTIYHUX TKAHUH i3 BUKOPHCTAHHIM KOMILIEK-
cy GararomapaMeTpPUYHUX METOANK MOJISIPU3AIiii-
HO-hba3oBoi  Mikpockorii [3]. 3asHadeHi MmeToau
BUBYEHHsI sBUINA CBITJOPO3CIAHHS Oi0JI0TTYHNX
TKAaHUH Ta IXHIX MIKPOHEOAHOPIHOCTEH [al0Th
3MOTY peajlisyBaTH TONIYK B3a€EMO3BSI3KIB Y Be-
pudikartii 3amaseHHs MyJIbMOHATBLHOI TTAPEHXIMU 13
CYKYITHICTIO GHaraTormapaMeTpUYHNX METOINK TIOJIsI-
pu3aliitHo-ha3oBoi MiKPOCKOITII Ta iXHIX ONTUYHIX
306pakeHb. Ha OCHOBI I1[bOTO BiZIKDUBAIOTHCST MOK-
JIMBOCTI 00’€KTUBHOTO i GiJIbIII TOYHOTO BUSHAYEHHST
THUIY Ta aKTUBHOCTI 3alajieHHsI JiereHeBOI TKaHUHU.

JlereneBuii excmipar Mpe/CTaBJICHUN HeEOJ-
HOPIZTHOI0 aMOP(HO-KPUCTATIYHOIO PEYOBUHOIO,

25



Yntamte Hac Ha caunTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

N0 € CKJIAJOBOIO EHOTEJNIaJbHOI BUCTUJIKH,
OCKIJIbKM 6ioJIOTiYHI MOJIEKYJIH, sIKi (hOPMYIOTh-
cd TijJi yac BWMApPOBYBaHHS PiIUHU, TOTPATLIL-
10Th Ge3rmocepesibo 3 GPOHXIANBHOIO Ta aJIbBEO-
JggpHoro aeposoniB [9]. Came TOoMy JereHneBuii
eKCIipaT € YHIBepCaJbHUM 32 CKJIAJIOM 3aJIEKHO
Bijl mepebiry pisHOMaHITHUX IAaTOJOTIYHUX IPO-
1leCiB, MepeyciM pecrlipaToOpHOl CUCTEMU, a s
MpaIiBHUKIB MeAUYHOI chepu — IIHHOIO JliarHo-
CTUYHOIO GiOJIOTTYHOIO PIIITHOI0, OTPUMAHOIO HEiH-
Ba3WBHUM IILJIIXOM.

Bararo HaykoBux MOpOOOK TATBEPIKYIOTH
HEOJIHOPIZIHICTh JIETEHEBOTO eKCIipaTy Ta WOro
iHGopMaTUBHICTD Y BepudiKallii eTiosorii rocTpux
iH(EKITIITHNUX 3aXBOPIOBaHb PECITiPATOPHOTO TPaK-
Ty, iarHOCTYBaHHI aKTUBHOCTI 1epebiry 3amajieH-
HS JIeTeHEeBOI TTapeHXiMH Ta 3alaJbHUX MapKepiB
y XBOpPUX Ha OpOHXIaJbHYy acTMy YHM XPOHIYHE
OOCTPYKTUBHE 3aXBOPIOBAHHS JIET€Hb, a TaKOX
B OI[iHIOBaHHI e(eKTUBHOCTI IPOBeeH0I 6a3UCHOT
Teparrii [8].

[Tpaktuuno 3a Oyab-sIKOI TATOJIOTII aKTH-
BYIOTBbCSI TIPOIECH  BiJTbHOPQIUKAJIBHOTO OKHC-
JIeHHs 13 3ajydeHHAM (epMEHTHUX CHUCTEM.
[TepekucHe yHIKOMKEHHST OITKOBUX — PEYOBUH
Ta JiNiiB NPU3BOAUTHL /IO 1XHBOI Jerpajaiiii
Ta YTBOPEHHS BUXIJHUX PEUYOBUH, Y TOMY UYUCJi
CEPEeIHbOMOJIEKYJISIPHUX ~ CHOJYK  (MOJIEKYJISIP-
Ha Maca — 500-2000 gaswron). XiMiuHUI CKIaj
CepeIHbOMOJIEKYJIIPHUX PEYOBUH BKJIIOYAE aMi-
HOKMCIO0TH, (ocdouimian,  aeski Oiosoriyno-
aKTUBHI pEYOBUHU — TicTaMiH, CEPOTOHIH,
IHTEPJEUKIHN, MaJOHOBUM [iajbJeTil, Ti€HOBI
KOH'IOTaTH, HyKJIEOTH/IH, OJIiTocaXxapy/if, OpraHiy-
Hi KaTajJi3aToOpW — KaTajasy, TJyTaTiOHIEPOKCH-
nazy, cynepokcuicmyTasy toino [8]. Ockinbku
6GioxiMiuHi 3MiHH, SIKi BiIOYBaOTHCS B PeCIipaTop-
Hill cucreMmi, BijoOpakalOThCsl B CKJIAJI JIETeHEBO-
TO eKCIpaTy, MO BIifITOBIIHO BIJIMBAE i HA HOTO
6i0(hi3nUHI BJIACTUBOCTI Ta MOKe OYTH BUKOPUCTA-
He Yy TIPOBE/IEHHI KOMIIJIEKCY TOJISIPUMETPUYHUX
JOCTIJIKEHb.

Mema nociijkeHHd —  [IpoaHasi3yBaTh
JIarHOCTUYHY IIHHICTh MeToay Oararomnapame-
TPUYHOI  TOJAPUIAIINHO-(HA30BOI  MIKPOCKOTTi1
6i0JIOTIYHUX — MMIApPiB  IIJISXOM  CTATHCTUYHOTO
AHaJIi3y 3MiH KOOPJMHATHUX PO3IO/IiJIIB 3HAYEHb
asyMyTa HoJsApu3aliii 300pakeHb MOJIKPUCTaIIY-
HUX ILTIBOK JIETEHEBOTO eKCIpaTy B acleKTi
M@ePEHITNHOI  IIaTHOCTUKU  TTO3aTOCITi TAJIBHOT
ITHEBMOHIi B JliTeil Bi[HOCHO TAIiEHTIB 3 iH(DeK-
IIHO-3aMaJIbHUMU 3aXBOPIOBAHHSIMU BEPXHIX /M-
XaJbHUX TIJISXIB.
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JlocimzkeHHst mpoBeeHo Ha 6asi iHpeKIiiTtHOTo
Bigtisientst O61aCHOTO KOMYHAJIBHOTO HEPHOyT-
KOBOTO mifnpuemMcTa «YepHiBenbka obmacHa am-
Ts4a KJIIHIYHA JiKapHs». MeTo0M mpocToi BUuTaj-
KOBOI BHOIPKH 32 METOIAMKOIO «IOCJIiI-KOHTPOJIb>
KOMILTEKCHO 0bOcTexkeno 98 mitelt 3 roctporo
pecIipaTopHOIO TATOJOTIEI0, CIPUYNHEHOI0 Bipy-
com SARS-CoV-2, 3okpema, 64 nutunu (I kiiniv-
Ha Tpyna) i3 103arociiTaabHOIO ITHEBMOHIE
i 34 mutnau (11 kainiuea Tpyma) i3 rocTporo iHbex-
€10 BEpPXHIX MUXaJbHUX NLIAXIB. Bepudikariiio
€Ti0JIOTIYHOTO YMHHUKA 3allaJieHHs] peclipaTopHoO-
TO TPAKTy BUKOHAHO METOJIOM TOJIiMepa3Hoi JiaH-
IIOTOBOI Peakilii 31 3BOPOTHOIO TPAHCKPUTITA30T0
(1abip COVID-19 «Multiplex RT-PCR» y peskumi
peasbHOTO Yacy Bij «Labsystems Diagnostics Oy»)
Haz30(hapuHTreaJIbHOro Ma3Ka i/abo JIereHeBOro eKc-
mipary [6].

32 OCHOBHUMH XapaKTepUCTUKAMU KJIiHIY-
Hi Tpynu Oynu sictaBHumu. Tak, cepemniii Bik
nitett | xkainivroi rpynu cranosus 11,8+0,49 po-
Ky, namienTis 11 kminiunoi rpynu — 10,3+£0,71 po-
Ky (p<0,05). Yactka xsomuukiB y | kirinivmiii
rpymi BustBuiacst jemo Oiabinoo (60,9%), Hix
y Il wminiuniit rpyni (44,1%, pe<0,05). Yacrka
JKUTEJB CiJIbCHKOT MICIIEBOCTI BUSBUJIACS €TI0
611010 B 000X KJIiHiuHUX rpynax (57,8% i 67,6%
y I ra Il kainiunux rpynax, BianosiaHo, pe<0,05).

B o060ox KJiHIYHMX TpyHax miTell MPOBEIEHO
3a0ip JIereHeBOro eKcIpary, SKUH OTpUMyBa-
JI, BUKOPUCTOBYIOUN 3alaTeHTOBAHUN CKJISHUN
KoHzieHcop [5]. Onruune HociKeHHST OTpUMa-
HUX 3Pa3KiB BUKOHAHO B HAYKOBO-JOCJIJIHIN Jia-
6oparopii kadeapu KopessainiiiHoi ontuku Yep-
HiBEIIbKOTO HAI[IOHAJIbHOTO YHIBEpPCUTETYy iMeHi
0. @epmproBuua (3aBimyBau Kadeapu —
O.T Yienko), micJist 4oro 3/[iliCHEHO MaTEMATUIHY
006poOKy Ta aHai3 OTPUMAHUX MOJIAPUBAIIITHUX
300paskeHb IIIIBOK JIETEHEBOTO EKCITIPaTy 3 METO0
Bepudikarlii HO30JI0TTIHUX (DOPM.

[l mongpuMeTpuYHOl  JIarHOCTUKU  TITTiBKU
JIeTeHEeBOTO KOH/leHcaTy (hOPMYBaIMCS B iZIEHTHY-
HUX YMOBAX IMIJISXOM HaHeCEHHS KParlyIi Ha ONTHY-
HO OJTHOpiZIHE CKJIO TOBHIMHOIO 1 MM. YTBOpeHa
IJIiBKA BUCYIIYBaJIacs 32 KIMHATHOI TeMIeparypu
(t=22-23°C).

B ocHoBi onTu4HOI MiaTHOCTUKMU JIETeHEeBOTO
eKCIipary JIeKUTh 1oro azoBa aHi30TPOIIis, sSKa
SIBJISIE cODOOI0 CUHTE3 IUPKYJSPHOTO JBOTIPOME-
He3aJIOMJIEHHsT ab0 ONTHUYHOI aKTUBHOCTI TIOJIi-
KpHUCTaIigHOol cKJyazoBoi. IIpm mpoxomkenHi mo-
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Puc. 1. Mana asumyTa (3niBa) i ricTorpama (cnpasa) po3noginy Manv asavmMyTa iXHbOi BEIMYUHM LMPOBOro MiKPOCKOMIYHOIO 306paxeHHs NosikpucTaniy-
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Puc. 2. Mana a3umyTa (3niBa) i rictorpama (cnpasa) po3noziny Manu aaumyTa ixHboi BEMYNHU LMGPOBOro MikpoCKoMiYHOro 306paxkeHHst nonikpucTaniy-

HOI NJiBKM NIereHeBoro KoHaeHcary naujeHTa |l kniHiyHoi rpynm

JIIPU30BAHOTO JIA3ePHOTO BUIIPOMIHIOBAHHS KPi3b
JIeTeHEBUH eKcIipaT (OPMYEThCS TOJISIPU3AIliii-
HO-(a30Be MIKPOCKOIIIUHE 300pakeHHsT — KOOPIK-
HATHI PO3IOIiJN BeJIMIMHA a3uMyTa (IIUPKYJIsIpHE
JIBOITPOMEHE3aJIOMJIEHHST ) TIOJISIPU3AILii.

OTtpumaHi MOJIKPUCTATIIYHI TITTIBKY JIETEHEBOTO
eKCIIpaTry JOCTiKEHO 3 BUKOPUCTAHHSIM OITHY-
HOI CXeMU B Tpajuiiiitnomy 306paxkenHti CToKc-110-
agpumetpa [1]. ¥ mocmimxenHi BUKOPUCTAHO TTy-
yoK (@ = 2 x103um) He-Ne mazepa (A=0,6328um).

CdopmoBani  300pakeHHs OaraToKaHaJIbHOI
Crokc-mioIIpuMeTpii  MiJIsitajJd ~ BUMipIOBaH-
HIO JIBOMIDHUX PO3IOiJIiB TapaMeTpiB BeKTOpa
Crokca 1uppoBUX MIKPOCKOINYHUX 300paskeHb
JIBOTTPOMEHE3AJIOMJITIOI0YNX MOJIIKPUCTATITYHUX
CTPYKTYP JIEF€HEBOTO EKCITpary, 1o 3a0e3nevrio
MOJKJUBICTb OJIHOYACHOTO aJTOPUTMIYHOTO BiJl-
TBOPEHHSI Ha OCHOBI KOOPJAMHATHO-YYTJIMBOTO Ha-
6opy Mall TOJISIPU3AIITHUX TapaMeTpiB.

[l KOXKHOro /IBOMipHOTO PpO3IOJiJay 3Ha-
YeHb a3UMYyTa MOJIApU3allil 300pakeHHs OTIKPH-
CTAJIIYHUX TITTIBOK JIETEHEBOTO €KCITPaTy, a TaKOXK
I 00’eKTHBizalii ofepKaHUX JaHUX BUKOPH-
CTAHO YHIBEpCAJIbHUN aHAJMITUYHUM CTATUCTUY-
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HUI MiAXig — BU3HaYeHHs HAaOOPY CTATHMCTUYHUX
MOMEHTIB 1-4-To mopsakiB (cepesHe, MUCIEpPCis,
aCUMEeTPisT Ta eKcIec), IKi XapaKTepu3yoThb KOOp-
IMHATHI po3nofism (TornorpadiuyHi Mamm) BeJsn-
yuHM HapamMeTpiB BekTopa CTokca HUMPOBUX Mi-
KPOCKOTIYHMX 300paskeHb 1 BiAMOBIAHI PO3IIOIian
JBOTIPOMEHe3aTOMIeHHsT  (QiOpUISPHUX — Mepex
3pa3KiB JIeTeHEBOTO €KCITipaTy, 3 MOAAIBIIOI0 CTa-
TUCTHYHOIO 0OPOOKOI0 BUMIPSIHOT CYKYITHOCTI 3Ha-
YeHb BKa3aHUX CTATUCTMYHUX MOMEHTIB y Me)Kax
perpeseHTaTUBHOI BHOIPKKM 3paskiB 13 BUKOPH-
cranHsM nporpamu «MatLabs.

ocaifzkeHHs mpoBeicHO BiATIOBITHO /10 TIPUH-
numiB lenabciacbkoi aexmapartii. [Tpotokon mgocti-
JUKeHHS yxBajieHo JIoOKaTbHUM eKCTIePTHUM KOMi-
TETOM JIJIs BCiX, XTO OpaB ydacth. Ha mpoBenenms
JIOCJIIJIZKEHb OTPUMAHO iH(OPMOBaHy 3roy 6aTh-
KiB, JIiTEN.

PesyibraT 0CHAKEHHS Ta iX 00rOBOPEHHS

3abip 6i0I0TiYHOTO MaTepiaty y XBOPUX MIPOBe-
JIEHO B mepliy Ao0y rocrmiTasmisarnii 1o megiaTpud-
HOI KJIIHIKH, 1110 B CEPETHbOMY BiMOBiam0o 3—4-i
11001 3aXBOPIOBAHHS.
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Tabnuys 1

CratuctuyHi MOMeHTU 1—4-ro NopsaaKiB, L0 XapakTepu3yoTb PO3NOAINN
asumMyTa nongpusauii MikpoCKoni4HOro 306paxxeHHs nofikpucTaniyHUX NJIBOK JiIereHeBoro ekcniparty

Mana a3nmyTta nonspusauir

MapameTp — _—
I kniHiyHa rpyna Il kniHiyHa rpyna p
CepepnHe, SM 0,475+0,008 0,366261+0,005 <0,05
Lvcnepcis, SMo 0,393786+0,004 0,249826+0,003 <0,05
AcumeTpia, SMs 0,954393+0,013 1,545435+0,021 <0,001
Excuec, SMy 1,162750+0,020 2,118261+0,020 <0,001

OTpuMani Manu MOJIsIPU3AIT THO-HEOTHOPITHUX
300paskeHb TOJIKPUCTATIYHUX ILIIBOK JIET€HEBO-
ro eKCIipaTy OI[iHEHO 32 JOMOMOTOI0 00YMCIEHHS
HaOOPY CTATUCTUYHUX MOMEHTIB 1—4-T0 TOPSI/IKiB,
SIKi XapaKTepU3yIoTh KOOPAMHATHI PO3TO/LIN TO-
Jgpusaniinux mapamerpis. Ilpukinaaun BusHaue-
HUX TOJSPUIAIINHIX Mall 1 TiCTOTpaM PO3TOiITY
BUIAJKOBUX  3HAYeHb a3uMyTa  TOJISIpU3altii
MIiKPOCKOIIIYHOTO 300paskeHHs MOJiKPUCTATIUHUX
IJTIBOK JIET€HEBOTO eKCIIipaTy HaBeleHO Ha PUCYH-
kax 112.

[TopiBHaAAbHMI aHATI3 OfEPKAHUX TAHUX TIi/l-
TBEP/IUB HASIBHICTb BUPA3HUX IOJSIPU3AIIHHUX
MPOSIBIB  TIOJIIKPUCTAJIIYHOI  ONTUYHO-aHI30TPOII-
HOI CKJIQIOBOi. Yci ToJjstpu3aliiiino-das3oBi Mamnu
MiKPOCKOIIIYHUX 300paskeHb MOJIKPUCTATIYHIX
ILJTIBOK JIETEHEBOTO eKCIipaTy 000X IPyII MAI[i€HTIB
XapaKTepPU3yBaIuCsa CKJIQIHOIO Ta IHAWBIAYaTh-
HOIO TomnorpadiuHol CTPYKTYpOolo. AK BUAHO Ha
puc. 1 Tta 2, 06uaBa 3paskyu XapaKTePU3yBAINCS
OIITUYHOIO HEO/HOPIJIHICTIO, 1110 BUPA’KEHO y BU-
TS/ 3pOCTAHHA UYYTJMBOCTI  TOJISAPU3AIIINHO-
ro kKaprorpadyBaHHS MOJIKPUCTATIYHUX TLTiBOK
JIETEHEBOTO EKCIipaTy TLISXOM BUAIJEHHSI OT-
TUYHUX [POSIBIB  BEJUKOMACIITAOHUX JIBOIPO-
MEHe3JIOMJIIOIOYNX ~ KPUCTAJIIYHUX  YTBOPEHD,
K CKJIQJIOBUX JiereHeBOro ekcmipaty. Takox y
MOPIBHAJBHOMY aHaJli31 OTPUMAHUX [JaHUX BU-
SIBJIEHO 3POCTAHHSI ONTUYHOI AHI30TPOIIil I10JIi-
KPUCTAJIYHUX IJIIBOK JIETEHEBOTO EKCITipaTy Iia-
1I€EHTIB, XBOPMX Ha MMHeBMOHi0. Ha 1e BkazyBaB
Jliara3oH 3MIiHM 3HA4YeHb a3uMyTa TOJISIpU3altii
B TicTOrpaMax poO3IOiay I[bOTO IlapaMeTpa
(puc. 1, 2). BinnosizgHo MOKHA IPUITYCTUTH, 1110 i3
[IPOTPecyBaHHSIM aKTUBHOCTI 3al1aJibHOTO IIPOIie-
Cy ONTHUYHA AaKTUBHICTb XipaJbHUX MOJIEKYJI, SIKi
00epTalTh MJIONINHY MOJISIPU3aIlii JTa3epHOTO BH-
IIPOMiHIOBaHHS, 3DOCTAE.

[l KoopAMHATHUX PO3MOJLIIB 3HAUeHb 1H-
(hopmartifinnx mapameTpiB (BeJWUMHA A3WMYTa)
06urcIeHo Habip IEHTPATbHUX CTATUCTUIHUX MO-
MeHTiB 1-4-ro mopszakis (SM1 — cepenne, SMy —
nuctepcis, SM3 — acumeTpist, SM4 — ekciiec), sKi
XapaKTepU3yBaJIU TiCTOrPaMy PO3NO/IIITY BUIIAJIKO-
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BUX 3HaueHb (a3MMyTa) Ta OOUMCIIOBAJIHCS 3a aJl-
TOPUTMOM, 1TOJIaHUM Yy (hopmyiax [3].

KinpkicHO BUSIBJIEHI 3aKOHOMIPHOCTI ITaTOJIO-
riyHoi  TpaHcdopmallii - moasgpusaiitno-ha3oBoi
CTPYKTYPU MiKPOCKOIIIYHUX 300pakeHb perpeseH-
TaTUBHUX BUOIPOK TOJIIKPUCTAMIYHUX TIBOK Jie-
TEHEBOTO EKCITIPaTy XapaKTepu3yloTh pe3yJibTaTh
CTaTUCTUYHOTO aHasi3y Mar azumyTa (tabJ. 1).

3a ganumu Tabsui 1, KiJIbKiCHO ONTUYHI TIPO-
SABU TIOJIKPUCTATIYHUX ILIIBOK JIETEHEBOTO €KC-
mipaTy BUSABIAINCSA y 3MEHIIEHHI CepelHbOoTO Ta
JcTiepcii po3moIiy BUTIAKOBUX 3HAYEHb a3UMY-
Ta moJspu3ailtii. BogHouac cTaTUCTUYHI MOMEHTH
BUNIMX TOPSAJIKIB (ACUMETPisi Ta eKCIlec) Baromo
3poctanu. IIpoBenenunii craTUCTUIHUI aHaIi3 I10-
Ka3aB CepeIHbOCTATUCTUYHI JOCTOBIpHI BiJIMiH-
HOCTI Mi3K CTPYKTYPaMM Mall a3uMyTa MOJIsIpU3allii.
[Tpuvomy Bucokwmii pienn (p<0,001) cratmcTmy-
HOI Bi/IMIHHOCTI Mi’K QJITOPUTMIYHO Bi/ITBOPEHUMU
TonorpapiuHUMU MaraMu a3uMyTa T0JIIpu3altii
MOJIIKPUCTAJIIYHUX TIJIIBOK JIET€HEBOIO eKCIipaTy
MAIiEHTIB 13 KOHTPOJbHOI Ta JIOCJIIHOI TPYIl BU-
SIBUBCS I 3HadeHb SM3 ta SMy, 1110 MOKHA BBa-
KaTh HaHOLIbII 4yTAMBUMK 1 Haitbinbmn iH(oOp-
MaTUBHUMU, $Ki XapaKTepusyloTb CTaTUCTUYHI
MOMEHTHU 3-T0 1 4-T0 MOPS/IKIB PO3MO/ILITY BUIAJIKO-
BUX 3HAU€Hb a3uMyTa mnoJsipusaitii. Ha ocHOBI oT-
PUMaHUX pe3yJIbTaTiB BBAXKAJIOCH JOIIJIBHUM IIPO-
aHaJi3yBaTu TMOKA3HUKW AIarHOCTUYHOI I[IHHOCTI
CTATUCTUYHNX MOMEHTIB y Bepudikallii mosaro-
CITIITAJIBHOI ITHEBMOHII B /liTeli MOPiBHSIHO 3 XBOPH-
MU Ha rocTpi iH(MEeKIHI 3aXBOPIOBAHHSI BEPXHIX
JIMXaTbHUX MUISIXiB (TabIr. 2).

OtpumaHni pe3yJbTaTh 3aCBiYUIN  BUCOKY
YyTIMBICTh 1 crenudiyHicTh MeToxy OGarartoria-
paMeTpuyHOl  MOJIIpU3aIliino-ha3oBoi  MiKpo-
cKorrii 6i0JIOTIYHUX TMApiB JIETEHEBOTO EKCITipaTy
Yy BUSBJICHHI I03aroCHiTaJbHOI ITHEBMOHII IIpU
3a3HaYeHUX JAMCKPUMIHAHTHUX TOYKAX IOPIBHSAHO
3 XBOPUMH Ha TOCTPi 1H(MEKIiHI 3aXBOPIOBAHHS
BEPXHIX ANXAJbHUX NIJIAXIB. 30KpEeMa, Yy TJIUBICTD
YCiX HaBeJIeHUX CTAaTUCTUIHNX MOMEHTIB i3 BKa3a-
HOIO MeTOI0 BusiBUJIHCsE Outbinono 98%. [Tokasuu-
ki crernudivHocTi OyJIN A€o0 HUKYNMU, MPOTe
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Tabauys 2
AiarHocTnYHa LiHHICTb CTaTUCTUYHUX MOMEHTIB Y Bepudikauii nosarocnitasnbHOI THEBMOHII B AiTein
3HauyeHHs Mo3untuBHa HeratueHa
B?g_::"& ¢iﬁ:i?:l::":-°/ NPOrHOCTUYHA NPOrHOCTUYHA
Moka3Huk » 70 » 70 LiHHiCTb, % LiHHiCTb, %
SM 1>0,4 og. 98,2 91,7 96,5 95,6
95% [ 90,4-99,9 73,0-98,9 87,9-99,6 78-99,8
SM 2 >0,27 on. 98,2 95 98,2 95
95% [l 90,4-99,9 75,1-99,8 90,4-99,9 75,1-99,8
SM 3<1,45 98,2 82,6 93,2 95,0
95% [ 90,4-99,9 61,2-95,1 83,5-98,1 75,1-99,8
SM 4<2,0 og. 98,2 86,9 94,8 95,2
95% [I 90,4-99,9 66,4-97,2 85,6-98,9 76,1-99,8
Tabuys 3

MporHocTnyHa LiHHICTb CTaTUCTUYHNX MOMEHTIB Yy BepudikaLii no3arocnitasbHOI THEBMOHII B AiTen

SaueHn | Bignocwii | AtpuSyTuanwii | B e | a0 norarnenor0
MokasHuk pu3nk pu3unk ro pesynesrarty pesynbraTty
Sxos 55 6 0,92 48 0,01
55% fuo'% Oﬂ' 6.8.513 085 13,9 0.2
e o 00757 093 38 0.85
S n 76085 088 56 0,02
Sg/]f% EL%'O o 6,91?597,2 0.9 7.5 0,02

BOJIOJIIJIU JIOCTATHBOIO J1arHOCTUYHOIO I[IHHICTIO.
[linTBep/KEeHHAM BUCOKOI YYTJIUBOCTI Ta CIICIU-
(biurOCTI MeTOMY MOKHA BBa)KATH MOKA3HUKU TI0-
3UTHUBHOI Ta HETATUBHOI MMPOTHOCTUYHOI 1IHHOCTI,
aki nepesunryBain 90% 719 yCixX CTAaTUCTHYHUX
MOMEHTIB, 1 Bi/[HOIIEHHS IIPABIONOAIOHOCTI 031~
TUBHOTO Ta HETaTUBHOTO pe3ynbraTiB. [Tokaznuku
BiJTHOCHOTO PU3UKY I03arOCIiTaJbHOI MHEBMOHII
MOPIBHAHO 3 1H(MEKIIHHUMHI 3aXBOPIOBAHHIMU
BEPXHIX BiI/[IJ1iB PeCipaTOPHOTO TPAKTY 3a Pi3HU-
MU CTaTUCTUYHUMU MOMEHTaMK OyJIU OCUTD 3Ha-
aymumu (tabir. 3).

Orxe, HaBeseHuil y poboTi MeTo/ Garatonapa-
METPUYHOI TOJSAPU3AIiiHO-(ha30BOi MIKPOCKOTIi1
JIETEHEBOTO EKCIipaTy B JiarHOCTUII ITHEBMOHII
B JIiTEHl BiJIHOCHO MAIli€HTiB, XBOPUX Ha iHQeKIii
BEPXHIX [UXaJIbHUX ILISAXIB, € IOCUTh YYTJUBUM
i criennhivHUM, 10 TiATBEPKYE BUCOKY JiarHO-
CTUYHY IIHHICTH MeTony. ToMy mepcreKThuBaMu
MOIAJIBIINX JIOCJII/PKEHb € BUBYUTH MOKJIUBOCTI
METO/iB HGaraTonapaMeTpUYHOI JTa3epHOI TOJISIPH-
MeTpii 6I0JIONIYHUX CepeloBUII B aCIEKTi JiarHo-
CTUKM ITHEBMOHII B /IiT€H, TPOBECTU KOPEJISIIMHII
aHaJi3 MiK OTPUMaHUMU Pe3yJbTaTaMu 3 MeTOI0
BUOOPY HAHONTUMAJIBHIIIOIO METOMY, 1110 O 3a/10-
BOJIBHUB YCi TI0CTaBJIEH] Ta He BUPIIlIeH] Ha 11eii yac
3aBJlaHHSI.

ISSN 2663-7553 Cyuacua nexiatpisa. Ykpaina 5(133)/2023

Bucnosku

OOGrpyHTOBAaHO ONTUYHY MOJETb IMOJIKPHU-
CTAJTIYHUX ILTIBOK JIETEHEBOTO €KCIIpaTy 3 IMO3UILi1
i30TPOTTHO-aHI30TPOITHUX BJIACTUBOCTEN B acIeKTi
Bepudikaiii mHeBMOHii B miteit. s mpoBemen-
Hg AudepeHItiiaoi iarHOCTUKU TTHEBMOHIT Ta
BU3HAYEHHSI CYKYIHOCTI O0'€KTUBHUX KPUTEPIiB
3aCTOCOBAHO AJTOPUTMH CTaTUCTUYHOI 0OPOOKM
PO3TOIiIIB BEJIMYMHNA a3UMYTa, eJIINTUYHOCTI 110-
JiIpu3aitii, a Takoxk (pa3oBUX 3CyBiB pernpeseHTa-
TUBHUX BHOIPOK JIET€HEBOTO KOH/IEHCATY.

Hagezeni B poboTi Maru asuMyTa i ricrorpamu
PO3MOIiy Mall a3uMyTa IXHbOI BEJIWMYUHU IU-
POBOr0 MIKPOCKOIIUHOTO 300pakKeHHS TOTIKPH-
CTAJIYHOI TJIIBKU JIETEHEBOTO KOH/IEHCATY Xapak-
TEePU3YIOThCS HEOJHOPIAHOI TOJIKPUCTATIYHOKO
ONITUYHO-aHI30TPOIHOIO CKJIQJ0OBOI0 Y XBOPUX
JIOCTI/THOI Ta KOHTPOJBHOI TPYI, IO BUPaKEHO
Yy BUTJISA/II TMIBUNIIEHHS Yy TJIUBOCTI MTOJISPU3AIIiii-
HOTO KapTorpadyBaHHS MOJTIKPUCTATIYHUX TIJIIBOK
JIETEHEBOTO KOHJIEHCATY Ta ONTUYHOI aHi30TPOIIii
Y XBOPHX 13 THEBMOHIEIO.

[IpoBeneno anamiz Mam azuMmyTa IOJISApU3AILil
MiKPOCKOIIIYHOTO 300pasKeHHs IOJTIKPUCTATIYHUX
IJIIBOK JIETEHEBOTO KOH/IEHCATY i3 BU3HAYEHHSIM
CTaTUCTUYHUX MOMEHTiB 1—4-ro MOpsI/IKiB, 1O Xa-
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PaKTEPU3YIOTh TOJSIPU3AIHY CTPYKTYPY 300pa-
JKeHb 3pa3KiB JIETEHEeBOTO KOH/IEHCATY, BipPOTiIHO
Bi/IPI3HAIOTHCS Y XBOPUX HA THEBMOHIIO Ta iH(DEK-
110 BepxHiX auxaiabHux mugaxis. e mae 3mory
MIPOBONTH MG ePEHITHY AIarHOCTUKY MixK HaBe-
JIEHUMU HO30JIOTISIMU.

Cratuctuuni MOMeHTU 1—4-T0 IOPS/IKY 3 HaBe-
JIeHUMU JIMCKPUMIHAHTHUMU TOYKaMu y Bepudika-
11i1 Mo3arocmiTajabHOl THEBMOHII B JliTeil BiIHOCHO
iHeKITHNX 3aXBOPIOBAHb BEPXHIX AMXAJbHUX
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Asthma is one of the most common chronic non-communicable diseases among adults and children. Recent studies have paid special
attention to endothelial dysfunction in the mechanism of development and progression of asthma, on the one hand, and the occurrence
of long-term consequences of endothelial damage, on the other hand. Endothelial dysfunction in the modern sense is not only a pathology
of the vascular wall but also a deep, complexly organized system of disorders and compensatory and adaptive reactions that originates at the
molecular genetic level.

Purpose — to improve the knowledge of assessing the levels of von Willebrand factor (VWF) as a marker of endothelial dysfunction in the blood
of children with partially controlled asthma.

Materials and methods. 94 children participated in the study. Patients were divided into 4 groups: the Group 1 — children with mild
persistent asthma (n=59), the Group 2 — moderately severe persistent asthma (n=10), the Group 3 — severe persistent asthma (n=12), and the
Group 4 — control group (n=13).

The study of VWF was carried out by a standard enzyme-linked immunosorbent assay (ELISA) using the Human VWF ELISA Kit. Data were
analyzed using Statsoft Statistica version 8 (Tulsa, OK) and MedCalc statistical software version 17.2.

Results. It was found that children with asthma had significantly increased levels of VWF in the blood serum compared to the control group.
The highest levels of serum VWF were found in patients with severe asthma.

Conclusions. Elevated levels of VWF indicate the presence of endothelial dysfunction. Increased levels of VWF depending on the severity
of asthma indicate more severe endothelial damage in children with severe asthma.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the institution mentioned in the work. Informed consent of parents or their guardians was obtained for conducting research.
No conflict of interests was declared by the authors.

Keywords: asthma, children, endothelial dysfunction, von Willebrand factor.

dakTop BinnedbpaHpa 9k MapKep TAKKOCTi HaCTKOBO KOHTPOJIbOBAHOT
OpoHXianbHOI aCTMMU B AiTen

H.I. MakeeBa, B.B. AHAPYLLEHKO

XapKiBCbKMI HAaLLIOHANIBHN MEeOUYHNA YHIBEPCUTET, YkpaiHa

BpoHrxianbHa actma (BA) — ue OAHe 3 HaMMOWMPEHILVX XPOHIYHMUX HEIHDEKLUIMHMX 3aXBOPIOBaHb Cepep, Aopocaux Ta aiten. JocniaxeH-
HS OCTaHHIX POKIB MpUANAioTe 0COOAMBY yBary eHaoTenianbHii AMCOYHKL B MexaHiaMi pO3BUTKY Ta NporpecyBaHHsa bA, 3 oaHOro 6oky,
Ta BUYHWKHEHHIO BiAAANEHNX HACNIOKIB MOWKOOXEHHA €HOOTENi0, 3 iHWOoro. ExagoteniansHa ANCOYHKLIA B Cy4aCHOMY PO3YMIHHI — LEe He
TiNbKW NaToNoria CTIHKM CyaAuH, ane I mruboka, ckiagHO OpraHidoBaHa cucTema MnopylleHb i KOMNEHCATOPHO-MPUCTOCYBaNbHIUX peakLil,
110 6epe NoYaToK Ha MONEKYASIPHO-FEHETUHHOMY PIBHI.

MeTa — nomrbunT 3HaHHA 3 OLHKM PiBHIB GakTopa BinnebpaHaa sk mapkepa eHaoTeniansHoi AMCyHKUIi B KDOBI OITEN 3 YaCTKOBO KOHTPO-
NbOBaHOI0 BA.

Marepianu Ta MmeToamn. Y 10CNIOXEHHI B3AM y4acTb 94 autunHu. MNauieHTiB noaineHo Ha 4 rpynu: 1-1wa rpyna — AiTy 3 Nerkoio NepcucTyio-
4010 BA (n=59); 2-ra rpyna — i3 cepeaHbOTAXKOI0 NepcrcTyioqoto BA (n=10); 3-Ta rpyna — i3 TAXKOI0 nepcucTyiodoto bA (n=12); 4-ta rpyna —
rpyna KoHTposio (n=13).

JocninxeHHa daktopa BinnebpaHaa BUKOHAHO CTaHOAPTHUM IMYHODEPMEHTHUM METOAOM i3 BUKOPUCTaHHAM Habopy «Human VWFE
(Von Willebrand Factor) ELISA Kit». lMpoBegeHo aHania aaHnx 3a 4ONoMoroio «Statsoft Statistica» sepcii 8 («Tulsa», OK) i ctatnctmyHoi npo-
rpamu «MedCalc» Bepcii 17.2.

PesynbraTtu. BcTaHoBneHo, WO B Aitert 3 BA BIpOriaHO NiaBuWLLEHI piBHI dbakTopa BinnebpaHaa y cvpoBarLli KpOBi MOPIBHAHO 3 MPYMNOI0 KOH-
Tpono. Hansuwi nokasHvkm dbaktopa BinnebpaHaa cvpoBarkmn KPOBI BUSIBIEHO B MALIEHTIB i3 THXXKOIO BA.

BucHoBku. [igsniieHnii piseHb Gaktopa BinnebpaHaa cBiguvTb Npo HasiBHICTb eHaoTenianbHol AncdyHKUji. 30inbLIEeHHs PiBHS dakTopa
BinnebpaHaa 3anexHo Big, CTyneHsa TskkocTi BA Bkasye Ha OifibL TAXKE NOLKOAXEHHA eHA0TENI0 B AiTen 3 TAxXKOo BA.

JlocnioxeHHsa BMKOHAHO BIANOBIOHO A0 NPUHUMNIB [enbCiHCLKOI aeknapadii. MpoToKon AOCHIMKEHH:A yXBaNeHO JTIoKanbHNM €TUYHUM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. Ha npoBedeHHs A0CiAXeHb OTpMMaHO iIHPOPMOBaHY 3roay Aiter, 6aTbKiB.

ABTOPV 3a8BNSI0Tb MPO BIACYTHICTb KOHPNIKTY IHTEPECIB.

Kniouogi cnoBa: OpoHxiansHa actma, Oit, eHaoTeniansHa ANcOyHKLIA, dakTop BinnebpaHaa.

Introduction The increasing prevalence of asthma, which is
one of the most common and severe allergic diseases,
he WHO Regional Office for Europe, including among children, necessitates further re-
within the framework of the Health search into the mechanisms of pathogenesis and, on
for All strategy, has classified allergic their basis, the development of new treatment and
diseases as markers of public health. prevention programs to control the disease [8,18].
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Asthma is a chronic inflammatory airway
disease that leads to airway obstruction, which can
be partially irreversible, which defines the concept
of airway remodeling [8].

Chronic inflammation affects the vascular en-
dothelium, blood coagulation system, complement
system, and others [6].

The endothelium is more than a physical bar-
rier between air, blood and connective tissue. The
endothelium is actively involved in metabolic pro-
cesses and plays a key role in gas and nutrient me-
tabolism, haemostasis, angiogenesis, and in the pro-
cesses that control inflammation, leukocyte trans-
port, vascular tone, and endocrine signalling [2,16].

At the present stage, scientists pay special
attention not only to endothelial dysfunction in
the mechanism of development and progression
of chronic diseases, including asthma, but also to
the occurrence of long-term consequences of endo-
thelial damage.

In the event of various pathological conditions
(damage/inflammation), the endothelium reacts
quickly, promoting thrombus formation, prolifera-
tion and remodelling of the vascular wall, which
in turn has a significant impact on the progression
of cardiovascular disease.

Endothelial dysfunction has been proven in
various diseases, including atherosclerosis, arte-
rial hypertension, hypercholesterolemia, chronic
heart failure, diabetes mellitus, rheumatic diseases,
and infective endocarditis, which is one of the main
causes of cardiovascular complications.

Endothelial cells (ECs) play an important role
in the bronchopulmonary system. The pulmo-
nary vascular bed is the largest vascular bed in the
human body, and pulmonary ECs are an important com-
ponent of the gas exchange apparatus of the alveoli [ 14].

It is well known that patients with moderate
and severe asthma with uncontrolled asthma are
accompanied by chronic hypoxia, which becomes
progressive over time [4,23]. Chronic hypoxia leads
not only to airway remodeling and damage to the
lung endothelium, but also to dysfunction of other
organs and systems [19,26]. Hypoxia is not the only
mechanism of damage, of course, dysfunction of the
immune system also plays an important role, which
is the primary factor in the exacerbation of asthma,
but the dynamic progression of the deterioration of
the bronchopulmonary system can eventually lead
to pathology in other body systems.

Taking into account all of the above, it is crucial
to continue the search for indicators of endothelial
damage.
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According to the literature, pro-inflamma-
tory and anti-inflammatory cytokines can serve
as markers of endothelial dysfunction [17,22].

One such marker is von Willebrand factor
(VWF) [12,29]. The plasma glycoprotein VWF is
synthesized only in ECs or megakaryocytes, and
its main function is hemostasis. That is why any
changes in the state of the vascular endothelium
are manifested by an instantaneous change in the
concentration of VWF in the blood plasma [13].

The purpose of the study — to measure VWF to
find evidence of endothelial activation in children
with different degrees of uncontrolled asthma.

Materials and methods of the research

This was a cohort study. The study included
children aged 5 to 17 years with an already estab-
lished diagnosis of allergic asthma (IgE-dependent
or IgE-independent), persistent mild, moderate,
severe (2—4 severity), partially controlled, in the
period of exacerbation. Exacerbations were mild
to moderate in severity.

Patients were recruited at the pulmonology
department of the children’s hospital.

Out of 130 children admitted to the hospital
during this period, 81 children were selected. The
main condition for participation in this study was
compliance with the inclusion and exclusion criteria.

Inclusion criteria: children aged 5 to 17 years
with a diagnosis of persistent mild, moderate,
severe (2—4 severity) asthma, partially controlled,
in the period of exacerbation; 1-2 days of exa-
cerbation; children with signed consent from both
parents, and at the age of 14 years, from the pa-
tients themselves.

Exclusion criteria: children under 5 years of age or
over 17 years of age; children under 17 years of age
whose parents (or one of the parents) did not give
written consent to the study; patients aged 14 years
and older without written consent to the study; pa-
tients with acute bronchitis simple, acute obstructive
bronchitis, intermittent asthma, pneumonia; patients
diagnosed with asthma in remission and controlled
asthma; patients with congenital and chronic car-
diopulmonary or neurological diseases; hereditary
diseases leading to changes in the functioning of the
respiratory tract, including cystic fibrosis; proven im-
mune deficiency; patients with severe somatic condi-
tions and decompensation of vital functions; suspect-
ed or confirmed gastrointestinal diseases; patients
with neoplasms of any location.

Patient’s parents received comprehensive infor-
mation about the methods and scope of the study.
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The study was performed with minimal psycholo-
gical distress on the part of the patients.

The control group consisted of 13 healthy
children (of similar age/sex) without any signs
of chronic or acute illnesses during the previous
three months, who were referred for age-relat-
ed control or vaccination. Parents of the control
group children were informed about the objectives
of the study and signed a written informed consent
before enrolment.

All patients with asthma were diagnosed by
a pediatric respiratory specialist (pulmonologist
or allergist). The diagnoses and examinations were
by the protocols for the treatment of children with
asthma No. 868 of 08.10.2013 «On Approval and
Implementation of Medical and Technological
Documents for Standardisation of Medical Care
in Bronchial Asthmas». The Global Initiative for
Asthma (GINA) 2020 recommendations were also
taken into account.

The examination was carried out in the first
days of asthma exacerbation, namely in the pre-
sence of dyspnea, cough, and wheezing and before
correction of basic therapy.

Patients received basic asthma treatment by
the accepted GINA 2020 guidelines [18].

To assess control, we used diagnostic tests, tak-
ing into account the age of the children. The test
is for children aged 4—11 years and 12 years and
adolescents [18,24,28]. According to the results
and GINA criteria, partially controlled asthma was
present (2 criteria were positive).

All patients underwent physical and laborato-
ry examinations. A thorough study of anamnestic
data was carried out, namely: age at diagnosis of
asthma, duration of asthma, and burdened family
history of allergic conditions (any and specifically
asthma).

Patients were divided into groups depending
on the degree of asthma. The Group 1 included
children with mild persistent asthma (n=59), the
Group 2 — had moderate persistent asthma (n=10),
the Group 3 — had severe persistent asthma (n=12)
and the Group 4 was the control group (n=13).

Methods for assessing the state of the endothe-
lial component. Serum samples were taken during
routine examination of children before therapy
correction. Blood samples were drawn by a trained
pediatric phlebotomist nurse. Blood was collected
in the morning, on an empty stomach, by venipunc-
ture. Blood sampling was preceded by 20 minutes
of physical and emotional rest. The material was
collected in special tubes. For serum collection,
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tubes without fillers were used. Centrifugation
to obtain serum was performed at 2000—2500 rpm
for 15—20 minutes. After centrifugation, the mate-
rials were distributed into disposable tubes using a
sterile pipette and stored at -70°C. Aliquots of sam-
ples were analyzed once without a repeated freeze-
thaw cycle.

The study of VWF was carried out by a
standard enzyme-linked immunosorbent assay
(ELISA) using the Human VWF ELISA Kit.

The assessment of the external respiratory func-
tion of children was performed using the SpiroCom
AINC.941311.005 T spirographic complex. It was
manufactured by the National Aerospace Universi-
ty «Kharkiv Aerospace Institute» («KhAlI»), Sci-
ence and Technology Centre of Electronic Medi-
cal Devices and Technologies «KhAI-Medica»,
Kharkiv, Ukraine (TU U-33.1-02076 005-2002).
The study was conducted according to the stan-
dard method of spirography. The patients and their
parents were given the most accurate instructions
on how to prepare for the study and the medica-
tion of spirography was explained. The patients did
not eat for 2 hours before the study, the intensity
of physical activity was reduced 1 hour before the
study (risk of bronchospasm), the patients’ clothes
were loose and did not restrict chest and abdomi-
nal movements, and inhaled medications were dis-
continued 12 hours before spirometry.

The planned clinical trial was conducted after
obtaining the approval of the Ethics and Bioethics
Commission of Kharkiv National Medical
University on 2 October 2019, protocol No. 6, and
was conducted by the principles of the Declaration
of Helsinki as amended in October 2013.

Methods of statistical analysis. The statisti-
cal processing of the study results was performed
using the statistical packages EXCELL FOR
WINDOWS, StatSoft STATISTICA Version 7
(Tulsa, OK) and MedCalc Statistical Software
(version 17.2). The Shapiro—Wilk test and histo-
gram and q-q plots were used to assess normality.
Since the sample distribution differed from the
normal one, the median (Me) and interquartile
range (Lq — lower quartile; Uq — upper quar-
tile) were determined. For multiple comparisons
(the study included 4 groups), the non-paramet-
ric Kruskal-Wallis test was used. Differences were
considered significant with the Bonferroni correc-
tion. The nonparametric Mann—Whitney test was
used to determine the difference between groups.
The difference between two parameters was con-
sidered statistically significant at p<0.05. The cor-
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Table
Clinical and laboratory data
Group 2 Group 3
. Group 1 Group 4
Sign . (Moderate (Severe P
(Mild asthma) asthma) asthma) (Control)
Number 59 10 12 13
Gender, M/F 03/36 4/6 6/6 7/6 o982
pi2—0.798
Age, years 11.0(7.0;15.0) 10.0(10.0;11.0) | 12.5(11.0;14.0) |8.0(6.0;10.0)| p1 3—0.253
Me (Lg; Ug) D25 0.129
Disease duration , , . Pi-2- 0.213
Me (Lo Uq) 2.0(1.0:6.0) 3.0(2.0;4.0) 6.5(3.5;10.0) 812:33 _%%(%%
. . pi-2—0.707
Allergic diseases in the 52.5% (31/59) 60% (6/10) 66.7% (8/12) p1-5—0.442
Yy po-3—0.791
p1-2— 0.651
Asthma in the family 39.0% (23/59) 30.0% (3/10) 58.3 (7/12) pi-3—0.293
po-3 —0.262
. »—0.034
lg E increase, 1U/ml P1-2—
(more than 50 IU/ml) 74.5% (44/59) 100.0% (10/10) 91.6% (11/12) 82:27%%%?
D12 0246
CRP. mg/! 16.9% (10/59) 40.0% (4/10) 66.7% (8/12) p1_3— 0.007
po-3 —0.291
P1-2<0.001
FEV1 105.0 (102.0; 126.0) | 99.0 (90.0; 103.0) | 77.5(74.0; 79.0) P1-3<0.001
P2 3<0.001
p1-2<0.001
FEV1/FVC 107.0 (105.0: 108.0) | 101.0 (95.0; 103.0) | 94.0 (89.0; 97.0) 01.5<0.001
p2-3—0.010
p1-2=0.036
PEF 107.0 (105.0; 120.0) | 101.5(89.0: 108.0) [ 63.5(58.5; 68.0) 01-3<0.001
p2-3<0.001

relation between the parameters was determined
by Spearman’s rank correlation analysis (r); p<0.05
was considered a statistically significant difference.

The rank biserial correlation coefficient (r rb)
has been used for dichotomous nominal data ver-
sus rankings (ordinal). The pointwise biserial cor-
relation coeflicient measures the strength of the
relationship between two variables in the range
from -1 to +1, where -1 indicates a perfect nega-
tive relationship and +1 indicates a perfect posi-
tive relationship. Receiver operating characteristic
(ROC) curves were constructed for the variables
to determine the optimal cut-off values for pre-
dicting the endpoint. The endpoint of this study
is the formation of endothelial dysfunction in chil-
dren with partially controlled asthma. The cut-off
point of each variable and the sensitivity, specifi-
city, positive likelihood ratio (+LR), and negative
likelihood ratio (LR) of this cut-off point were
obtained using the Juden index. To determine the
most reliable screening tool among these four vari-
ables, a pairwise comparison of these variables was
performed by determining the difference between
the areas under the curve using the Hanley and
McNeil method.
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Results of the research and discussion

The study involved 81 children with asthma.
No significant statistical difference was found
between the groups when taking a medical his-
tory. This concerned the age of the children and
the presence of atopy in close relatives (first-de-
gree relatives) (atopic dermatitis, allergic rhinitis,
allergic diseases in the family, asthma in the family).
Differences were found in two anamnestic
indicators: boys statistically predominated in
mild asthma, other groups had no significant
differences, and the duration of the disease in
patients with severe asthma was statistically
significant. In the laboratory examination, sta-
tistically significant increases in IgE and C-reac-
tive protein (CRP) levels were found in patients
with severe asthma compared with mild asthma.
Results, lung function tests: FEV1 (Forced Expira-
tory Volume in one second), Tiffno test — FEV1/
FVC (Forced Vital Capacity), PEF (Peak Expi-
ratory Flow), were processed using the Kruskal—
Wallis test. This criterion was significantly high:
H FEV1 = 39.087; p<0.001, H FEV1/FVC =
41.766; p<0.001,
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H PEF = 33.420; p<0.001. There was also a sta-
tistically significant decrease in lung function in
patients with severe asthma compared with mild
asthma (Table).

The level of VWF in the blood serum of
children with asthma

Statistical processing using the Kruskal-Wallis
test revealed the presence of a highly significant
H-criterion, which allowed us to conclude that the
levels of VWF have a significant difference in the
groups, and given that the distribution into groups
was carried out depending on the severity of asth-
ma, it can be assumed that the levels of VWTF de-
pend on the severity. When calculating the diffe-
rences between groups using the Mann—Whitney
test, increased levels of VWF were found in chil-
dren with asthma in all groups, with the highest
levels in children with severe asthma (Figure 1).

A negative correlation was found between
the level of VWF in children’s serum and
FEV1 r=-0.603, p<0.05; FEV1/FVC r=-0.582,
p<0.05; PEF r=-0.537, p<0.05.

The biserial correlation was used to assess
the relationship between the level of VWF and
the presence of allergic diseases in the family histo-
ry. The existence of a strong relationship was deter-
mined: r rb=0.79, p<0.05, T=4.16.

The biserial correlation was also used to as-
sess the relationship between VWF levels and
CRP elevation in the blood. The existence of a
strong relationship was determined: r rb=0.81,
p<0.01, T=4.16.

The vascular endothelium at rest plays
an important protective role in the body, but in the
event of damage or inflammation, the endothelium
reacts quickly, releasing a variety of biologically
active substances [13,25]. The occurrence of endo-
thelial dysfunction is a reaction to its damage.

Scientists are constantly searching for mar-
kers of endothelial dysfunction, and one of the al-
ready identified ones is VWE, which is stored in the
Weibel-Palade bodies of the pulmonary vascular
endothelium and released from ECs in response to
damage [1,22,27].

In our study, we found elevated levels of VWF
in all children with different degrees of partially
controlled asthma at the height of clinical manifes-
tations. These data indicate the presence of endo-
thelial dysfunction.

Similar data were reflected in scientific papers
where the object of study was childhood asthma in
exacerbation and remission. Both conditions were
accompanied by an increase in VWF levels, but

ISSN 2663-7553 Cyuacua nexiatpisa. Ykpaina 5(133)/2023

60
—|
0 | @
T
40
E 2
ol
; 20 [a | )
= : 1-7.34 [6,01; 8.35]
11- 21,16 {19.80; 23.30]
i T il - 5051 [47 .89, 52.83]
K-2.09[1.75;2.13)
= o
. p1-2 <0.000;
0 p1-3 <0.000;
p2-3 <0.000;
pl-control «0.000;
-10 pi- controd <0.000;
1 (] n K p3- contrel <0.000,
Cronps

Fig. 1. Statistical indices of the Von Willebrand Factor, (Me (Lg; Uq))

the highest levels were observed in patients with
extensive clinical manifestations [11]. Increased
levels of VWTF have also been reported by resear-
chers studying asthma in adults in remission [15].

It is not known for certain whether the pre-
sence of an increased amount of VWF indicates
the cause or consequences of endothelial dys-
function, but changes in its levels are directly
or indirectly related to the onset of the pathologi-
cal process [1].

Statistical processing of VWF levels using the
Kruskal-Wallis test revealed a significant dif-
ference in the groups, and given that the groups
were divided according to the severity of asthma,
it can be assumed that VWF levels depend on the
severity of asthma. The highest values of VWF
in our study correspond to severe asthma.

Scientists studying the risk of venous throm-
boembolism in adult patients with stable asth-
ma (mild, severe and prednisone) found that
VWEF levels increase with increasing asthma seve-
rity [20].

Our study revealed a negative correlation
between VWF and indicators of external respira-
tory function. The highest levels of VWF were as-
sociated with reduced lung function.

This fact is confirmed in scientific practice,
giventhatoneofthefactorsofdamageinuncontrolled

or poorly controlled asthma is chronic hypoxia.
Taking into account that lung ECs are an impor-
tant component of the alveolar gas exchange ap-
paratus, their damage occurs with a constant lack
of oxygen [4,23].

A group of researchers who studied asthma in
adults aged 18—70 years with stable asthma found
a negative correlation between endothelial damage
and external breathing function, which is consis-
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Fig. 2. ROC curves for von Willebrand factor as a biomarker of the severity
asthma in children

tent with our data, but they used brachial artery
dilatation and common carotid intima-media
thickness as markers of endothelial damage [9].
They claim that this negative correlation between
external breathing functioned indicators of exter-
nal respiratory function was found by them for the
first time [15].

Scientists conducting research in children
with periodic and recurrent wheezing found that
in the latter, lung function decreases over time
(5—7 years), indicating not only the negative im-
pact of the number of obstructions, but also the
chronic nature of the process [21].

The presence of an inflammatory process in our
study is supported by the data on elevated CRP
levels in children with severe asthma. A positive
relationship between VWF and CRP in patients
with severe asthma was observed in the biserial
correlation calculation.

Scientists call CRP one of the markers of sys-
temic inflammation [15]. Scientists study the
informativeness of CRP as an indicator of inflam-
mation in various diseases, including pathologies
of the bronchopulmonary system [7]. The data in-
dicate that it is more informative at the peak of the
inflammatory process, but may also have elevated
levels when clinical manifestations subside.

In favor of the chronic nature of inflammation,
our study obtained the following data: a link was
found between the duration of the disease and the
severity of asthma, and a positive correlation was
found between the level of VWF and the duration
of the disease.

Modern studies show a link between elevated
levels of VWF and the formation of chronic in-
flammation in children with diagnosed asthma and
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at the stage of its formation [10]. These stud-
ies have made it possible to see dynamic changes
in VWF levels at the height of clinical manifesta-
tions of asthma and multiple bronchial obstruction
in children, and in the period outside of exacerba-
tions.

The non-hemostatic role of VWF is still not
fully understood, but the occurrence of disorders
in the coagulation and anticoagulation system,
where the role of VWTF is well known, in various
inflammatory processes of the respiratory tract
has been proven by modern scientists. Such data
were obtained in studies of children and adults
with acute respiratory distress syndrome, chronic
obstructive pulmonary disease, pulmonary fibrosis,
and pneumonia [3,5,25].

This suggests that both acute and chronic
pathological conditions can lead to endothelial
dysfunction.

The ROC analysis made it possible to deter-
mine the cut-off values of VWF in the
blood serum that were prognostically signi-
ficant in terms of asthma severity. It was found
that VWF>24.007 ng/ml had prognostic signi-
ficance for severity among children with asthma
(Figure 2).

The limitation of this study is the presence
of concomitant allergic pathology in patients:
atopic dermatitis (45%), allergic rhinitis (72%) or
their combination (29%). These comorbidities can
also affect serum VWF levels [11].

Conclusions

In all patients with asthma during the period
of clinical manifestations, the levels of VWF are
elevated, indicating endothelial dysfunction.

The highest levels of VWF in the blood serum
are associated with severe asthma, indicating an in-
crease in the intensity of endothelial damage.

The presence of a significant negative correla-
tion between the VWF and indicators of exter-
nal respiratory function confirms its dependence
on the severity of the disease.

The positive correlation between the VWF
and the duration of asthma and the presence of
increased CRP levels confirms the thesis that the
VWF is involved in chronic inflammation.

The concentration of VWF in the blood serum of
children with asthma above VWF>24.007 ng/ml can
be considered as an additional marker of its severity.

The results of our study will probably be able
to influence the further tactics of examination and
treatment of patients with asthma.
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3MEHLWEHHsT akTMBHOrO Pyxy € MpUHYMHOI0 6araTbOX 3axBOPIOBAHb Cyd4acHOI MoauHW. BinbWwicTe wkonapie B Ykpaini (70,6% xnonuis
i 83,0% paisyar, 2016 p.) He BMKOHyBav pekomeHaauji woao GisndHoi aktBHOCTI (PA). 3a nepiod, kKapaHTUHY Yy 3B'A3Ky 3 NaHOeMiIeto
COVID-19 ®A pitert obmexyBanace y 6ararbox kpaiHax CBiTy. [MiABULLEHHA PYXOBOI aKTMBHOCTI € OAHWM i3 MOTYXHIX 3aC00iB NPOMINakTVKi
HM3KM CEPLEBO-CYAVHHNX XBOPOO | NOPyLWEeHb MeTaboniamy.

MeTa — BUM3HauUTV piBHI DA NiANITKIB B yMOBaxX KapaHTUHHMX 0OMeXeHb Y 3B’sa3ky 3 nanaemielo COVID-19; BCTaHOBUTY BUANM AisNIbHOCTI,
1110 3a6e3ne4yI0Tb JOCTATHIO Ta HN3bKY PDYXOBY aKTVBHICTb; MO3HAYNTA LWAAXA NiABULLEHHA DA B NiANITKOBOMY BiLl.

Martepianu Ta metogum. [poanHanisoBaHo 138 aHkeT nignitkiB Bikom 10—18 pokie (68 aiByar i 70 x10NuiB), Yac aHKETYBAHHSA — 3 BECHU
2020 poky no notuin 2022 poky. DA OLHEHO 32 AONOMOro MiXHapOAHOro aaanToBaHOro ONUTYBabHMIKa 3 DI3NYHOI akTMBHOCTI. BpaxoBaHO
BCi BUAM DA BNPOAOBX TVXHS (CNOPTUBHI CEKLLT, akKTUBHI irpy, paHKoBa 3apaaka, Nilli nporynaHku, 3aHATTS Qi3NYHOro BUXOBAaHHS) Ta 4ac, AKuii
BMTPA4aBCA Ha KOXEH B1A,. 3aranbHa oujHka 40 7 6anis Bionosinana H13bkit @A, Big 7 0o 8,9 — nomipHin, Ginblie 9 — Bucokint PA.
Pe3ynbraTtun. 50, 1% nianitkis xapaktepuayBanmcst HU3bKoo DA, 22,4% — cepedHboto, 27,5% — BMCOKOIO. Y rpyni NiliTKiB i3 HU3bKOW DA
NMLLEe TPETUHA Mann PyxoBi irpy Ha CBIXOMY MOBITPI Ta PAHKOBY 3apaaky, 62% i3 Hi1X BiOBiAyBanu 3aHATTA PiskynbTypur Ta 18% — cnopTmneHy
cekujto. itn i3 cepenrboio DA y 35% BunagkiB BiAgiayBanv cexuilo, 84% — 3aHATTA QiKyNLTYPK, KOXHWUI APYrn pOOMB PaHKOBY 3apsaky
1 MaB aKkTu1BHiI irpy. Brucoka @A cknaganacs 3 NoedHaHH:A 3aHATb CNOPTOM (82%) i ypokiB diskynstypu (87%), akTuBHMX irop (66%) Ta paHKOBOI
3apaakuv (68%). Maiixe BCi NianiTkn He3anexHo Bif pisHs DA Manu Nili NPOryAsSHKK, ane B KOXHOIO TPETOIO 3 H3bKOIO DA iXHS TP1BaNiCTb
He nepesulyBana 30 xBUrH. 3a cepeaHbOoi Ta BMCOKOI DA TpMBanicTb NPOryAsHOK y GinbLIOCTi 0Ci6 cTaHoBMNa noHaa 40 XBUVH.
BucHOBKM. HaliBaxn1BilLMM 3aBAaHHSIM OCBITsIH, 6aTbKiB, Nikapis i AepXasy B LLIOMY € NiABULLEHHA MOTUBALLii NiANITKIB 40 Qi3NYHOI KyIbTYpU
Ta PO3LIMPEHHSA 03[0POBHO-CNOPTUBHVX HANPAMKIB, adanTaujs ix y nepioan coujanbHux o6MexeHb. [ns A0CArHeHHs onTumansHoi DA MaioTe
3HAYEHHS 9K PDIBHOMAHITTS BUAIB aKTVUBHOCTI, TaK i iXHA TOVBaSICTb.

JloCniaXeHHs BMKOHAHO BIANOBIAHO A0 NPUHLIMNIB [eNbCiHCLKOI Aeknapadii. MpoToKoN A0CNIAXKEHHSA yXBaANEHO JTOKanbHNM ETUYHUM KOMITe-
TOM 3a3Ha4eHoi B pob0Ti yCTaHOBW. Ha npoBeaeHH:A A0CiAXeHb OTPMMAaHO IHPOPMOBaHyY 3roay 6aTbkis, AiTeN.

ABTOPV 3a8BNSI0Tb MPO BIACYTHICTL KOHPIKTY IHTEPECIB.

KntouoBi cnoBa: nianitkn, GisvyHa akTvBHICTb, coujanbHi 0OMexeHHs, kapaHTuH, nanaemis COVID-19, cnopTvBHI 3aHATTs, Npodinaktuka
HeIHPeKUiHMX XxBOPOO.

Physical activity of teenagers in conditions of social restriction
L.I. Rak1, V.L. Kashina—Yarmak'.2, A.V. Yeshchenko3

181 «Institute for Children and Adolescents Health Care of the NAMS of Ukraine», Kharkiv

2V.N. Karazin Kharkiv National University, Ukraine

3Kharkiv National Medical University, Ukraine

A decrease in active movement is the cause of many diseases of modern man. The majority of schoolchildren in Ukraine (70.6% of boys
and 83.0% of girls, 2016) did not follow recommendations for physical activity (PA). During the quarantine due to the COVID-19 pandemic,
children’s PA was limited in many countries of the world. Increasing motor activity is one of the powerful means of preventing a number
of cardiovascular diseases and metabolic disorders.

Purpose — to determine the levels of PA of adolescents in the conditions of quarantine restrictions in connection with the COVID-19 pandemic;
to establish the types of activities that ensure sufficient and low motor activity; to indicate ways of increasing it in adolescence.

Materials and methods. The analysis of 138 questionnaires of teenagers aged 10—18 from spring 2020 to February 2022 was carried out:
68 girls and 70 boys. PA of adolescents was assessed using the International Adapted Physical Activity Questionnaire. All types of PA during the
week (sports sections, active games, morning exercise, hiking, physical education classes) and the time spent on each type were taken into
account. A total score of up to 7 points corresponded to low PA, from 7 to 8.9 to moderate, more than 9 to high PA.

Results. 50.1% of teenagers had low FA, 22.4% middle, and 27.5% high. In the group of teenagers with low PA, only a third had motor games
in the fresh airand morning exercises, 62% of them attended physical education classes and 18% — a sports section. Children with average PA
in 35% of cases attended the section, 84% — physical education classes, and every second one did morning exercises and had active games.
High PA consisted of a combination of sports (82%) and physical education lessons (87%), active games (66%) and morning exercises (68%).
Almost all teenagers, regardless of the level of PA, had walks, but for every third person with low PA, their duration did not exceed 30 minutes.
With average and high PA, the duration of walks in most people was more than 40 minutes.

Conclusions. A more important task for educators, parents, doctors and the state as a whole is to increase the motivation of teenagers
to physical culture and expand health and sports areas, their adaptation in periods of social restrictions. To achieve optimal PA, both the variety
of types of activity and their duration are important.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interest was declared by the authors.

Keywords: teenagers, physical activity, social restrictions, quarantine, COVID-19 pandemic, sports activities, prevention of non-communicable
diseases.
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ayKOBO-TEXHIYHUN TPOrpec 3yMOBUB

MaJIOPDYXOMUH, TICUXIYHO 1 eMOIiHHO

HAIPY>KEeHNIT XapaKTep KUTTS JIO/ICTBA.
limogunamiss — HepoctaTHe GiznyHe HaBaHTAKEH-
HI — CTajla XapaKTePHOIO OCOOJMBICTIO KHUTTS
6araThOX Cy4acHUX JIIO/Iel. 3MEHIIIeHHST aKTUBHO-
O PyXY € IPUINHOIO HaraThOX 3aXBOPIOBAHbB CyYaC-
HOI JIIOJIMHU, 3YMOBJIIOE CIIOBIJIbHEHHSI PO3BUTKY
B JUTAYOMY 1 MiJJIITKOBOMY Billi, MPUCKOPIOE
neperyacHe CTapiHHSA Ta 3MEHIIEHHS TpUBa-
JIOCT1 SKUTTSI.

3a maHuMu TI06ATBHOTO JIOCTiKeHHsT Bce-
CBiTHBOI opranizaiii oxoponu 310poB’ss (BOOJ),
nposegenomy y 2001-2016 pp. y 146 xpainax
cBiTY, 76,7% YKpaiHCHKUX T/JIITKIB Maau HeIo-
craruio (isuuny aktusHicts (DA). B onurysan-
HI B3sLIM y4acThb MmoHaza 1,5 MJIH MJITKIB BiKOM
11-17 pokis. ¥ 2016 p. B Ykpaiui 70,6% xJiormiin
i 83,0% miBuaT He BUKOHYBaJU PeKOMEHAIli
o0 DA, To6TO He MasIH ii IPUHANMHI BIIPOIOBIK
OJIHIEl rOAMHU HA JIEHb. Y IOCUTb BEJIUKOI 4acT-
KU KpaiH cuTyaillig mie ripma, nanpukiaazn, y CIIA
HenoctatHst DA dikcyBamacs y 72% TMiTiTKIB,
B [Hmii — y 73,9%, a B [liBgenniit Kopei — 6sm3bko
94%. IlpakTHYHO B yCiX KpaiHax, e MPOBOINUINCS
JOCJIiKEeHHS, JliBYaTa BUSABUJIUCSA MEHIN aKTHB-
HuMu 32 xJomiiB [9]. Haitbisbina pisHuis 3amex-
HO Bij crati cioctepiranacsa B CIIIA ta Ipmanmii,
Jie  HemOCTaTHbO (DiBUYHO aKTUBHUMHU  OyJim
64,0% xmomuis i 80,5% aisyar Ta 63,5% XJIOIIiB
i 80,5% miBuat BignosiaHo [7].

HaykoBiisimu s10BefieHO, 1110 ABOX-TPHOX YPOKiB
(hisnuHOi KyJBTYPH Ha TIKIEHb 3aMajio IS
3abesnedeHHst (Bi3ioOTIYHIX TIPOIECiB POCTY Ta
PO3BUTKY JiTell 1mikinbHOTO BiKy [8]. lonaiimen-
1re HeoOXisHo 12—14 rouH pisHOMaHITHOT PyXOBOI
aktuBHOCTI (irpu, Xoab0a, 6ir, paHKOBa TIMHACTH-
Ka, 3aHSTTSI CIIOPTOM TOIIO), TOOTO B CEPEAHBOMY
3,5—4,8 rogunu Ha 100y. AJle, 3a JaHUMU CTATUCTH-
K, Jutie 0;m3bK0 15—20% yuHiB 101aTKOBO 3aii-
MAIOThCSI TO03aHABYATBLHOIO PYXOBOIO [iSITTBHICTIO
[18]. € mupobiemoro 3aoxouenns iHmmx 75-80%
JI0 JIO/IATKOBUX 3aHATh (Di3UYHOIO KYJBTYPOIO
i cmoprom. B yMoBax HaBUaJbHUX 3aKJIAIIB i B CIM'T
HTTKIB iCHY€E BEJIMKUI TTOTEHIIaT M010 36epe-
JKEHHST Ta MOJIIIIEHHS 3/I0POB’s JiTel 3a PaXyHOK
301JIbIIIEHHST PYXOBOI aKTUBHOCTI.

Y 2018 p. Beecsithsa acambiiess 0XOPOHU 3710~
OB’ 3aTBEpINJIA HOBUM CBITOBUI TIJIaH [Iili 3 Py-
xoBoi aktuBHOCTI Ha 2018—2030 pp., MeTOIO IKOTO
€ 3HUKEHHSI MAJIOPYXOMOTO CIOCOOY JKUTTS B J10-
pociux i miamTkiB Ha 15% [7]. Leit muan crps-
MOBAaHMI Ha TPOMIJAKTUKY CepPIEeBO-CYJAMHHUX

40

i MeraGoJIiYHMX 3aXBOPIOBaHb, $IKi IIPU3BOASTH
[0 BTpaTU Tpale3/laTHOCTI Jio/eld, CKOPOYYIOThb
iXHE JKUTTS, Ta HEBIWHHE 3POCTAHHS SKUX CIIO-
crepiraetbest y Bcbomy cBiTi. BOOJ3 pekomennye
yCiM KpaiHaM CTBOPIOBaTH Ta BIIPOBA/KYBaTH
HaI[lOHAJIbHI TTPOTPAMU 1I[0/I0 PYXOBO1 aKTUBHOCTI
BimnmoBiHO 10 pekomenpaiiiit BOOJ3 [4]. Ilic-
Jig ocTaHHBOTO Tieperysany y 2022 p. BOHU MaiOTh
TaKW BUTJISIL

«/liTam Ta migmiTkam y Bitti 5—17 poKiB peko-
MEH/IYETbCS:

1. Hpuningaru ¢izudHili aKTUBHOCTI C€pPeHBOI

Ta BUCOKOI iIHTEeHCUBHOCTI He MeHIie 60 XBu-
JIVH Ha JIEHb MPOTSTOM yChOTO THKHS, TIepe-
BayKHO 3 acPOOHUM HaBaHTaKEHHSIM.

2. lpupgingaru MiniMmy™m 3 pa3u Ha TUXK/EHB JIJIs
aepoOHOi (hi3UYHOI aKTUBHOCTI BUCOKOI iH-
TEHCUBHOCTI, a TAKOK TUM 11 BUaM, IKi 3Mi-
ITHIOIOTH CKEJIETHO-M SI30BY CUCTEMY.

3. Cruiz 0OMeXNTH Yac, 10 MPOBOAUTHCS B MO-
JIOKeHHI cuastan abo Jieskadn, 0cobIUBO Tie-
PeJl EKPAaHOM Y PO3BaKaJbHUX ITiJgX> [23].

[mobasibHa maHaeMist KOPOHaBIPyCHOI XBOPOOU
(COVID-19) npussena 10 0OMeKeHb, SIKi 3MyCH-
JIV TAITKIB 3aIMIIATACSA BIOMA Ta BIIMHYJIN Ha
iXHI XapuyoBi 3BUYKM 1 CHOCIO KUTTS 3 IIOTEHII-
HUM HETaTUBHUM BILJIMBOM Ha 37I0POB .

locmimkentst, sKi TPOBOAWJNCS ITPOTSTOM
1epiojly KOPCTKOrO KapaHTUHY B Pi3HUX KpaiHax,
Oy TpUCBSIYEHI TOpiBHAHHIO TpuBasocti DA
Ta yacy, IPOBEJICHOMY Iiepejl eKpaHoM, y iTei
BiKOM Bijl 4 POKiB, MiUIITKIB i Mosofi. BusiBieno
3HMKEHHSI CIIOPTUBHOI aKTWBHOCTI Ta 30iJblleH-
H 4acy, 1110 TPOBOJUTHCS 32 €KPaHOM /I PO3Bar
[12,15,21]. ¥V meskux KpaiHax 3HM3UJIACS 3arajib-
na MA [2,3,6,22], ane, nanpukian, y Himeuuanni
36inbInnIacs mosestkaeHHa MA, 1o MpU3BeJIo 10
3arajibHOro 36ibireHHss MDA cepes aiTeil Ta mmiziT-
kiB [1,20].

B ymoBax KapaHTHHY OuiKyBaHO 36epirajacs
Hu3bka vactka (19,0%) mitedl, sAxi BUKOHYBaIn
riobasphi pekomenzaitii BOO3 momxo MA [10].

Mema nocnimxennss — BusHauntu piai DA
HiTITKIB B yMOBaX KapaHTHHHUX OOMEKEHb
y 3B43ky 3 mnasgemicio COVID-19; BcranoBu-
TH BUJU [SJIBHOCTI, 10 320€31eYyioTh J0CTaTHIO
Ta HU3bKY PYXOBY aKTUBHICTb; TO3HAUUTH HIIISXT
migsuiierds MA B migmiTkoBoMYy Billi.

Marepiaju Ta METOIH JOCIIKEHHS

PiBenb DA 1iiyiTKiB BU3HAYEHO 32 IOTIOMOTOTO
AHKeTYBaHHS 3 BUKOPUCTAHHSAM MOJIU(IKOBAHOI i
aJIATITOBAHO1 AHKETH [I7IST OIiHKY (Di3UIHOI aKTUB-
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YacTtoTa BUKOHaHHS PiSHMX BUAIB aKTUBHOCTI NigflitTkamMu 3 pisHUM piBHEM DIiSNYHOT aKTUBHOCTI (%ijrzrzgﬂuuﬂ !
Bup akTUBHOCTI Pisens DA
HU3bka, N=69 cepegHs, n=31 BUCOKa, n=38
BiagigyBaHHa cexujit 18,8+4,71.2 35,4+8,62 81,6+6,3
AKTVIBHI irpu 30,4+5,512 51,690 65,877
PaHkoBa 3apsagka 34,8+5,72 51,690 68,4+7,5
[MporynaHkm 97.1£2.0 96,8£3,2 100
BiagigyBaHHA ypOKiB Di3NHHOIO BVIXOBAHHSA 62,3%5,8"3 83,9+6,6 86,8+5,5
TMpumitkn: 1 — p<0,05 nopisHaHO 3 nignitkamu 3 cepearbolo PA; 2 — p<0,01 nopisHaHO 3 nianitkamn 3 Brcokolo PA; 3 — p<0,05 nopiBHAHO 3 NigniTkamm

3 BUCOKOI0 DA,

nocti — MAO®A (3a aBTOPCHKUM CBiZIOIITBOM
O.B. Moposzoga, O.A. byapeiiko, C.O. Uymak AC
Ne 51514 «Crmoci6 ominku (hi3uaHOT aKTMBHOCTI
miteii i mijgritki» [13]. ITig yac ii 3arroBHeHHS Bpa-
xoBaHO Bcio DA MpOTATOM THIKHS, TPOTSATOM yChO-
TO JIHS, il Yac HaBYaHHS Ta B MMO3aHABUAJIBHUN
yac. ¥Yci BapiaHTH CKOMIIOHOBAHO B ITSIThb THIIIB:
BiIBilyBaHHS CEKIliil, CIIOPTUBHI Ta aKTUBHI irpH,
PaHKOBA 3aps/iKa, [UHAMIYHI TIPOTYJISHKHU, BijIBi-
JlyBaHHS YPOKiB (Di3MUHOTr0 BUXOBAaHHS (BUKOHAH-
He CMPaB UCTAHIINHO i/l KEPIBHUIITBOM YUYUTe-
Jisl OHJIAMH Y BU3HAYEHWN /ISl YPOKY (hisudaHOTO
BuxoBanug 4ac). Koxkumit tun DA mae rpajgarii
3aJIe;KHO Biji BUTpadeHoro vacy: 0 10 xBuann —
1-mra rpagamis, kil Hagaerses 1 6am, 10-20 xsu-
JinH — 2-ra rpazaitis, 2 6aau, 20—30 xBuauH — 3-14
rpanaris, 3 6aau, 40—60 xBuaMH — 4-Ta rpajaiis,
4 Gasv, TIOHAJl TOMMHY — 5-Ta Tpajallis, 5 Oasris.
Pesynbrar mipaxoBaHO y BWIJISA/I 3arajbHOTO
cepeHboro OGaay BCIX THINB aKTUBHOCTI Ha J€Hb.
Posmnozin 6amis 3a pisaem MA: 10 7 6aniB — HU3b-
Ka, Bizg 7 10 8,9 6ana — nomipHa, moHax 9 Gasis —
BHCOKA.

AnxeryBanHg mposesieHo 3 BecHH 2020 poxy
mo miotuit 2022 poky. IIpoananizoBano 138 anker
miniTkiB Bikom 10—18 pokis, 68 nmiBuar (cepen-
Hiit Bik — 14 pokiB 8 wmicsaniB + 2,5 wmicsiti)
i 70 xnonmiB (cepemniii Bik — 14 pokiB 5 Mi-
caniB + 2 wicsami). Husbky @A mamu 50,1%,
cepentio — 22,4%, Bucoky — 27,5% miamiTKiB.
Cepen pmiBuatok Husbka MDA peecrpyBasiacs
B 51,5%, cepentss — B 19,1%, Bucoka — B 29,4%.
Y xJI0miiB po3noaia 3aexkHo Bix pisHs DA OyB
noaiouuM: 48,6% Masu HU3BKY, 110 25,7% — cepeji-
HIO i BUCOKY aKTUBHICTb.

JlocaiskeHHs BUKOHAHO BiIMIOBIZIHO /10 TIPUH-
mumiB  lesmbcincbkoi  gexsaparii.  [Iportoxon
NOCHipKeHHsT  yxBajieHO  JloKasbHUM — eTHY-
HUM KOMITETOM 3a3HauyeHol B PoOOTi yCTaHOBHU.
Bix 6aTbKiB iTell, a TaKoXK MiAIITKIB Big 14 pokis
OTpPUMaHO iH(OPMOBAHY 3TOJLy IMIOJI0 yYacTi B JI0-
CJIJIPKEHHI.

Craructuny o6poOKy pesyJibraTiB IPOBEIEHO
3a JIOTMIOMOTOI0 METOMy KYTOBOTO I€PETBOPEHHS
Dimepa, Po30IKHOCTI BBaXKalIMCs CTATUCTUYHO
3HavyImuMu 3a imoBipaocti 95% ra utie (p<0,05).

PesyibraTi 0CHiIKEHHS Ta iX 00rOBOPEHHS

3a 3araibHUM OQJIOM TIJIbKM ITOJIOBUHA ITi/JIIT-
KiB Maju cepenHiii Tta BuUCOKuii piBenb {DA:
22,4% 1 27,5% BIAMOBIAHO, [0 3arajlOM CIIBIIafac
3 manuMu o0 piBHsg DA MIKOISIPiB HAIIOTO pe-
riOHY, OTPUMAaHUX y JIOKapaHTUHHUN 1iepiox [17].
CriBBifiHOIIIEHHS IBYAT /10 XJIOMIIIB JIOPiBHIOBA-
JIO TIPaKTUYHO 1 B rpymax i3 HU3bKOIO Ta BUCOKOIO
@A, 1:1,38 — y rpymi 3 cepennboio DA. 3a cepen-
HIMU TTOKa3HUKAMU 3arajbHOTO Oay BiporiaHoi
pi3HMII 3a/e’KHO BiJI CTaTi He BCTAHOBJICHO:
BiH CTaHOBUWB y Tpymi 3 Husbkoio MA y miBuar
4,79+0,23 6aua, y xmomniis — 5,02+0,22 6aia; i3 ce-
pearpoio WA — 8,00+0,13 Gana i 8,06+0,12 Oaina;
3 Bucokoro DA — 11,00£0,33 Oama
i 11,53%0,43 6ama, BiAmoBigHO.

Y rpyni 3 #Husbpkoio DA yactoTa BUKOHAHHS
KOXKHOTO BHU/Y aKTHBHOCTI, OKPIM IIPOrYJISTHOK
Ha CBI’KOMY IIOBIiTpi, OuiKyBaHO OyJia JZOCTOBIpHO
HIZKYOIO TTOPIBHSTHO 3 MiyTiTKaMu 3 BUcokoio DA,
0coO/IMBO 3a BapiaHTaMU BiIBiyBaHHsS CEKIIil,
CIIOPTUBHUX M aKTUBHUX irOP Ta PAHKOBOI 3aPSI/IKN
(tabu. 1). Takox mipmiTku 3 Husbkoo MDA 3 Bipo-
rigaictio pe<0,05 pizire BiaBiayBaan 3aHATTs (Di-
3UYHOTO BUXOBAHHS.

Haii6impir  mikaBUM 3[aBalioCsi BU3HAYEHHS
PI3HUIN MiX TPylnamMu 3 HU3bKOIO Ta CEPEIHBOIO
DA 7151 0OTPpYHTYBAHHS MOKJTMBOCTEH PO3IIMPEH-
ug DA. 3a ganumu Tadbmui 1, yacTora TaKUX BUJIIB
aKTUBHOCTI, IK Bi/[Bi/lyBaHHS CEKIlill, aKTUBHI irpu
Ta BIZIBIlyBaHHSA YPOKiB (Pi3WYHOTO BUXOBAHHSI,
3a Hu3bKoi DA OyJia TOCTOBIPHO MEHIIIOIO TIOPiBHSI-
HO 3 IPYyINOIO TTTKIB i3 cepenrim piBHem DA.
Piznuig 3a 4acToTOI0 PAaHKOBOI 3apsSI/IKU locsATasta
p=0,1. To6TO MOKHa MPHUITYCTUTH, 110 AKTUBHICTh
MiJUTITKA TIIBKU Yy BUIJISA/ MPOTYJISHOK, HaBITh
y TIO€/THAHHI 3 iHITUM OKPEMUM BUJIOM JIiSIJIbHOCTI,
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YacToTa BUKOHaHHS PiSHUX BUAIB aKTUBHOCTI NigJiTkamu
3 BUCOKUM piBHEM (Di3NYHOT aKTUBHOCTI 3as51eXHO Big, cTaTi (%+m)

Tabnuys 2

Bupg akTMBHOCTI Bucoka A
AisyaTta, n=20 xnonui, n=18

BiagioyBaHHA Cekuiin 85,0£8,2 77,8+10 1

AKTVBHI irput 65,0+10,9 66,7114

PaHkoBa 3apsaaka 70,0+10,5 66,7+11,4

MporynaHkn 100 100

BinginysaHHs ypOKiB (i3V4HOro BUXOBAHHS 85,0+8,2 88,9+7,8

Tabnuus 3
YacTtoTa BUKOHaHHS PiSHUX BUAIB aKTUBHOCTI NigJliTkKaMy 3 HU3bKUM
i cepegHim piBHeM di3UYHOI aKTUBHOCTI 3a5eXHO Big, ctaTi (%xm)
PiBeHb DA
Bup, akTUBHOCTI HU3bKa cepepHs
piByata, n=35 xnonui, n=34 piByata, n=13 xnonui, n=18
BiagigyBaHHs cexujit 20,0+6,8 17,6+6,5 30,8+13,3 38,9+11,8
AKTVIBHI irpu 22,370 38,2£8,3 38,5140 61,1=11,8
PaHkoBa 3apsaaka 40,0£8,3 29,4+78 61,5140 44 4+12 1
MporynaHku 100 94,1240 100 94,4%5,6
R A 54,3+8,4 70,6+7,:8 61,5+14,0* 100
lMpumitka: * — p<0,05 Mix AiB4atamu Ta XN0NUSMNU.
He JIa€ 3MOTU JIOCATTH HEeoOXiJHOro cepeaHboro CyTTeBi  pe3yJsibTaTu  OTPUMAHO  CTOCOBHO

piBust DA.

IIpoBemennss anamisy 3a OKpPEeMUMHU BHUIAMU
AKTUBHOCTI 3aJIeKHO Bijl CTaTi B TPYIIi 3 BUCOKOIO
DA BCcTaHOBUJIO TIOBHY 1/IEHTUYHICTD YaCTOT Y JIiB-
yaT 1 XJIOMI[IB 32 BciMa BapiaHTaMU aKTUBHOCTI
(tabu. 2).

Ilig yac BU3HAYeHHS CTAaTeBUX BIAMIHHOCTEN
3a OKpeMUMHU BHUJAMHW aKTUBHOCTI B TpyIax
i3 HusbkuM i cepennim piBHem DA Busnava-
JINCS TIEBHI TEHEHIlii, X04a BipOTi[lHA PI3HUIIT
(pp<0,05) orpumana JjwmIie CTOCOBHO BiJIBiIy-
BaHHS 3aHATh (DIBMYHUM BUXOBAHHAM Yy TPYII i3
cepezntiMm piBaeM (DA (tabi. 3). Ase 3Bepraan Ha
cebe yBary OiibIlla TPUXWJIBHICTD Y XJIOMIIB 10
CITOPTUBHUX 1 aKTUBHUX irop (YacToTa repeBaskaia
B 1,6—1,7 pasa mopiBHAHO 3 JiB4araMu B 000X
rpynax) Ta 3aHATh (Pi3UIHUM BUXOBAHHSIM, a JIiB-
YyaT — JI0 PAaHKOBOI 3apsjiku (4acToTa TepeBakaja
B 1,4 pasa OPiBHSIHO 3 XJIOMIISAMU B 000X IpyTax).

Ha npyromy erami jpocijpkeHHS IIPOaHasIi3o-
BAHO TPUBAJICTh Yacy Ha Pi3HI BUIU aKTUBHOCTI,
AKy BUTpaydaiu mijuniTku okpemux rpyi. [Ilozo 3a-
HATH y CIIOPTUBHUX CEKIIiSX 1 BiZIBI/TyBaHHS YPOKiB
(hismuHOTO BUXOBAHHS, TO OYIKyBaHO TPUBAJICTH
TpeHyBaHb,/ypokiB craHoBmIa 200 40—60 xBUIIHH,
abo miBTOpu-ABI ToAMHU. BoHa He BiipisHsiacs
B IIUTTKIB Pi3HUX TPy, TOOTO OCHOBHA Pi3HUIISA
3a MMM BU/IaMM aKTUBHOCTI CTOCYBaJlacs caMe iX-
HBOI HAsSIBHOCTI, 1110 i BizoGpasuiocs y BiporigHii
PI3HUIII IXHIX YaCTOT.

42

TPUBAJOCTI TAKOTO BUWAY aKTUBHOCTI, K CIOp-
TUBHI I akTwBHI irpu. Tak, GLIBIICTD MiATITKIB
i3 cepenuboio Ta Brucokoio MDA BUIIISIN /I irop
Bix 20 xBuswH i Gijblie, IO BiANOBIAANIO cepei-
Hill Ta BunuM rpazaiisam (3—5-ta). Cepen mimmit-
KiB i3 cepentboio MDA BimcoTOK Takux ocib cra-
noBuB 77,8—81,8% y pisni aHi TUXKHS, a B HELTIO
77,8% 3 HUX MaJu CIIOPTUBHI Ta aKTHUBHI irpu
npotsiroM 40 i Gisbiie xBunH (rpajgariii 4—5-Ta).
Y rpymi 3 Bucokoio DA Takok y pi3Hi aHi Binco-
TOK TPUBAJIOCTI irop Gisbiie 20 XBUIMH CTAHOBUB
Bixg 75,0% 1o 89,5%, a B Hexino 47,5% uipiiTkis
TMPUIIJISAIN 1[bOMY BUY aKTUBHOCTI TOHAJI TO-
nunHy (HaiiBuia rpagaiis; pe<0,05 mopiBHAHO
3 16,7% 3a uusbpkoi MDA ta B 1,5 pasa Buiie,
Hix 33,3% 3a cepenuboi DA).

Ha Binminy Big HuX, mianitku 3 Hu3bkoio DA,
SIKIO MaJy TaKy aKTUBHICTb, TO BUTpadaaud Ha
irpu y 60,0% no 20 xBuaun He moans (rpazaiii
1-2-ra) (pe<0,05 mopiBHsAHO 3 ocobamu i3 ce-
pennboio Ta Bucokoio DA). [lonax 30 xBuamH
JKBaBUX irop masn juiie 23,8% GhisudyHO HEaKTHB-
HUX THUIITKIB (3 XJTomili Ta 2 JAiBYNHM) J[Ba pasu
Ha TUXKIEHb. TiJIbKM B HEMIIIO TPUBAJIICTH irop
femto miaBuiLyBanacs: 66,7% NPUAIISAIN 1bOMY
Busy aktuBHocTi 20 xBusmH i Ginbmre (pe=0,06
MTOPIBHSHO 3 iHITUMHA JTHIMU ).

[Ipu 3icTaBsieHHi pi3HUII B TPUBAJIOCTI yYacy,
BiZIBE/IEHOTO HA CITIOPTUBHI Ta aKTUBHI iTPH, 3a7T€K-
HO BiJ] CTaTi M’k TPYIIaMU 3 HU3bKOIO Ta CEPeIHbOIO
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Tabruysn 4
YacTtoTa NnporynsiHoK pi3HOI TPMBaJIOCTi B NiAJiTKIB i3 pi3HUM piBHEM (i3n4HOT akTUBHOCTI (%)
TpuBanicTb NPOrynsHoK Pisens ®A
P pory. HU3bka, N=67 cepepgHa, n=30 BUcoka, n=38
y ByaHi 15,7-19,12, _ _
Jo 20 xBunuH y BUXiAHI 5,8-7.3 6,7-74 0-57
_ _ _ y OyaHi 17,1-19,4,
20-30 xBunuH 13,0-16, 71 3,7-4,0 Y BUXinHi 5,7-8 1
o y OyaHi 64,6-68, 11, B y OyaHi 77,1-77,8,
A0 xBvwH | GinbLue y B1xioHi 81,8—-88,5 79,3-89.3 y BuxigHi 91,9-94 .3
TMpvmitkn: 1 — pe<0,05 nopiBHAHO 3 NigniTkamu 3 cepeaHboio PA; 2 — pe<0,05 NopiBHAHO 3 NiANITKaMM 3 BUCOKOIO PA.

@A, Bona Oysia OiJbII CYTTEBOIO cepell JiBYarT,
a MiX TpylaMu 3 HU3bKOIO 1 cepeIHbOI0 MOPiBHSIHO
3 Bucokoio MDA — cepe/ XJIOTIIIIB.

[Moxibna curyartis Big3Hayasacs i CTOCOBHO
TPUBAJIOCTI PaHKOBOI 3apsaku. Yacrtimie ImiamiT-
KA yCIX [OCTi/PKyBaHWUX TPyl BUTpavyaaud Ha
Hei 5-10 abo 10-20 XBMJIMH Mailke IIOJEHHO.
Y rpymni 3 nuzbkoo DA Ti, XTO 3aiiMaBCs HaMKO-
POTINUHI TEPMiH, CTAHOBWJIA TTOJIOBUHY 1 TLIBKU B
cy60Ty 3a PaxyHOK MOSIBM BUIIAJKIB i3 OLIBIIO0
tpuBamicTio (20—-40 XBuinH) 1€l BiJICOTOK 3HU-
xkyBases 10 30,8%. Ha Biaminy Bij HUX, y Tpymax
i3 cepentboio DA BifICOTOK THUX, XTO BUTPayaB JI0
10 XBUJITMH HA PAHKOBY 3aPS/IKY, HE3aJI€KHO BiJl JIHS
THKHA ctanoBuB 21,4—25,0% (pe=0,05 mopiBHsHO
3 mizuitkamu 3 Hu3bkoio MA), GisbiricTs 3aiima-
gaca mporsarom 10—-20 xBunun. Y Tpymi 3 Buco-
koo DA 28,0-30,4% ocib BUTpayasu Ha PAaHKOBY
3apAAKy MiHIMAJIbHUI dYac, aje TiBUITyBaBCI
BiZICOTOK TIifJTIITKIB, SKi 3alMaucs 3apsaKoio
20 i Gisbiie XBWJIMH: BiH jgopiBHIOBaB Bix 21,7%
1o 34,8% vy pisHi mHi, mo OyJ0 BiporigHO YacTi-
me IopiBHAHO 3 ocobamu 3 Husbkoio DA
(5,6%, pep<0,05) Ta memnio yacriie — IMOPiBHS-
HO 3 mifmmiTRaMu 3 cepenaaboio DA (16,7-25,0%).
CyrreBux crareBux po30iKHOCTEH 00 TpUBa-
JIOCTI PaHKOBOI 3apsiiKu 3ayie;kHO Big piBHsS DA
He BCTaHOBJIEHO. TOOTO TpajauliliHi peKomeH/ia-
1Tii MI0/I0 TPUBATOCTI PaHKOBOI 3apsaaku Big 10 10
20 XBUJIMH He MeHIlle 4—5 pas3iB Ha THUIK/EHb i Ha
CHOTOJIHI € aKTyaJIbHUMH.

Takox 1eBHI BiZIMIHHOCTI BCTAHOBJIEHO IIIOJIO
TPUBAJIOCTI TPOTYJISTHOK Ha CBIXKOMY TOBITPI B
mizgniTKiB i3 pisaum piBuem MA. Taxk, nporyssH-
ki 40 XBUJIMH i GiJIbllle MaJu TiLIBKU JBI TPETUHU
oci6 i3 Husbkoio MA, 1110 6yJ10 pilIe TOPIBHIHO 3
miamTkamMu 3 cepeaaboo (pe<0,05) Ta BUCOKOIO
DA (pe=0,08) (tabu. 4). IIpakTHUHO KOXKHWIT 110~
CTUU-TUSATUI MiATITOK i3 HU3bKOI0 DA MaB Jsniie
1o 20 xBusuH mimoi xoap6u. Tpu xsommi (1Ba —
3 nu3bkoio DA, onun — i3 cepenuboro MA) B3arasi
He MaJi TaKOTO POy aKTUBHOCTI, 10 CTAHOBUJIO
2,2%. Y 3B’S3Ky 3 HAsIBHICTIO MPOTYJISTHOK Pi3HOT
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TPUBAJIOCTI B Pi3Hi /IHI TUKHS (HaBUAJIbHI, BUX1/IH1)
y TabJvIli 4 HaBeJleHO MiHIMaJIbHI Ta MAKCHMaJIbHi
4acTOTH 0Ci0, sIKi MaJIU MPOTYJISTHKU BiIOBIAHNX
rpajaliii.

Menmia  gactota  TpUBAJIMX — IPOTYJISTHOK
y miguiTkiB i3 Hu3bko0 MDA obymoBIeHa Biporiz-
HO BUIIUM BiJICOTKOM HAMKOPOTIIUX ITPOTYJISTHOK
(5—20 xBWJIMH) TOPIBHSHO 3 0CO6AMU 3 BHCOKOIO
DA Ta mnporynsgHok mpotsirom 20-30 XBuUIUH
MOPiBHAHO 3 mijutiTkamu 3 cepeiboio DA. Tinbku
Yy BUXIiIHI /THI TIefi TOKAa3HWK TTi/IBUTITyBaBCH, 10CS-
raioun piBHs iHMMX rpyi. TobTo, He3BaKawUM Ha
O/THAKOBi TIOKA3HWKH TTPOTYJISTHOK 32 9aCTOTOIO, IO
il B 0ci6 i3 gocratHboio MDA, ii KOPOTKaA TPUBAJIICTD
He Jla€ 3MOTM 3HayHO migBumuTu piBeHb DA
B KOKHOT'O TPETbOTO MiJIIiTKA.

CyTTeBima pi3HUII B TPUBAJIOCTI TTPOTYISTHOK
criocTepirajiacgd B JliBYAT i3 HU3BKOIO MOPIBHSIHO
3 cepennboio DA, Tak, Ha HAABHICTH TPOTYJISTHKY
no 20 xBuwmH y Tpymi 3 cepenuboio MDA Bkaszana
JIiIe OfiHa J[iBYMHA B OJIMH JIeHb TUIKHS, a cepel
niByat i3 HU3bKOI MDA HANWKOPOTII MPOTYJISTHKI
masin Bif 8,3% mo 16,0% y pisui aui (pe<0,05).
Bipnosinno Ha TpuBasi nporyssiaku (Bin 40 xBu-
JUH, rpazxaimii  4—5-Ta)  BKasyBaJdW  JIUIIE
69,2-75,0% niByar i3 Huszbkoo MA MOPIBHIHO
376,9-91,7% 3a cepennboi DA.

Otxe, 3a MaHUMHU YUCETBHUX JOCTI/KEHD,
y Pi3HUX KpaiHax CBITYy OCTaHHIMU POKaMH CIIO-
CTepira€ThCst TeHAEeHIIisT 10 3HmKeHHss DA miiT-
KiB i MOJIOJII BHACJIIIOK 36i/IbIIIEHHST HABYAJIBHOTO
IPOIECy B 3aKJIajlaX OCBITH, 10 Ge33alepeyHo He-
raTUBHO BIJIMBAE Ha IXHIN (Pi3WYHUI cTaH, PO3-
BUTOK XPOHIYHUX HeiH(EKIIITHNX 3aXBOPIOBAHb,
MONMMPEHHSI TPAaHWYHUX CTaHiB. 3HAYHA 4YacT-
Ka YKPAlHChKUX IITKOJISIPIB 1 CTY/IEHTIB, Ha KaJlb,
MalOTh CYTTEBI BIIXWJIEHHSI B CTaHi 3/0POB’4.
¥ gakocti o/HOTO 3 BaroMux (hakTopiB mpodiiakTu-
KU TIOTiPIIEHHST 3/I0POB S TiPOCTAIOYOTO TTOKOJIiH-
HST MOJKHA BBayKaTH 3aJydeHHs OiJIbInoi KiJTbKOCTI
miteir mo miaBuienus pisusg MA 3a paxyHok ii
pisHuX BuUIiB. PyXoBa akTUBHICTH peKpeartiitHo-
03/I0POBUOTO HAIPAMY BKJIIOYAE BUKOPUCTAH-
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H4 (pi3UYHUX BIIpaB, irop, po3Bar, a TaKoK 3MiHU
BU/IIB JISIJTBHOCTI TIPOTSTOM aKTUBHOTO IEPioy
1100wu, BisHOBJIeHHST BiacHuX cuit. CaMe BOHA CTH-
MYJIIOE TTOCTYTIOBE TiIBUTIEHHS (DYHKITIOHATBHUX
MOJKJIUBOCTEHN MiTiTKiB. CIOPTUBHA TiATOTOBKA
Ha PiBHI aMaTOPCBKOTO cHOPTy (HOPMYE B IiJTTIT-
KiB MOTHBAIliIO JI0 PYXOBOI aKTUBHOCTi, OCHOBU
PYXOBOI1 Mi/ITOTOBJEHOCTI, TPArHeHHs /10 CHUCTe-
MaTUYHUX TpeHyBaHb. HagBHICTh cUCTEeMaTUYHNX
VPOKIB (hi3UIHOTO BUXOBAHHS TaKOK Ma€ 3HAUEH-
Hs JUIsS yeBiomseHHst yaasMu 3Hauynocti DA,
(hOPMYETBCST 3 TUTHHCTBA, Y MallOyTHHOMY 3aJIH-
HIaeThes K copMoBaHa HaBUYKA Ta IIPaBUJIbHE
pyXoBe BMiHHA.

Y 2020-2022 pp. noBcAKAeHHE KUTTS MiJJIIT-
KiB Kap/IMHAJIbHO 3MIHUJIOCS Yyepe3 3alpoBa/KeHi
colfiaibHi 0OMEKeHHSI, 30KpeMa 3aKPUTTS IIKiJI,
CIIOPTUBHUX CHOPY/L 1 1eHTPIB (hiTHECY/M03BIJLIA.
Xoua 11i 3axoau Oyu BUTIpaBAaHi sl MiHiMizaii
MOTIMPEHHS BipyCy, BOHU BIIMHYJIN HA Pi3Hi (hop-
MU HOBeAIHKM Jioziell, y Tomy unciii DA, 0cobmBo
miTiTKIB 1 MoJtozi [19].

Ha cyrreBe 3uwmxkennst piBus MDA mikossipis
i CTYJIeHTIB NPOTSITOM KapaHTWHY BKa3ylOTh J0-
CJIJTHUKY Pi3HUX KpaiH. Bonu 3apeectpyBaiu 3Mi-
HU YaCTOTH SIK JIETKOI/TIOMIpHOI (hi3WYHOT aKTUB-
HocTi (xompba) Ha 32,5-365,5%, Tak i BUCOKOI/
eHepriiinoi ¢isuuyHoi aktuBHOCTI Ha 2,9-52,8%.
Ane pocuth GaraTo MOCHIKEHb 3a3HAYaE, 1o,
He3BaKaloun Ha OOMEKeHHs, Ti, XTO BHKOHYBaB
MOTOYHI MiHiMabHi pekomenpariii momxo DA
110 1307141111, K TTPABUJIO, MaJd JOCTaTHIO aKTHB-
HicTh 1 mig yac izossauii [11]. Cupobu nos’azatu
sumskenns MDA 31 301IbLIEHHSAM Yacy, IPOBEIEHO-
ro Cy4yaCHUMM ITJIJIITKAMM 3a TaJKeTaMu, He Ha-
JlaTi O/IHO3HAYHUX Pe3yJIbTaTiB, a MOKasasu, 110
DA pmiTeit i migniTKiB He Mi€ AK QYHKIIOHATIbHA
MPOTUJIEKHICTh peKpealrifHoMy eKpaHHOMY 4acy,
a oOyMOBJIeHA TICUXOJIOTIYHUM, (DI3UYHUM CTa-
HOM JWTHHH, il MOTHBAIIi€l0, piBHEM 00i3HAHOCTI,
TOOTO KOMILIEKCOM YMHHWKIB, PI3HUX Y KOHKPET-
HuX inauBiayymis [5,20,21]. Hamri gocrmimken-
H¢, BUKOHaHI B XapKiBCbKOMY PETioHi, TaKOX He
BUABWJIN CYTTEBUX 3MiH YacTKU TiJITKIB i3 ce-
pentboio Ta Bucokoio MDA MOpPiBHAHO 3 JTOKapaH-
TUHHUM TiepiogoMm [17]. 3ammmanacs Ha JTOCUTH
BUCOKOMY PiBHI NMPUXUJIBHICTD IO CIIOPTY, aKTUB-
HUX irop, 3aHATH (PiI3UYHUM BUXOBAaHHSIM, HABIiTb B
YMOBaX JIMCTAHIIIHOTO HaBYaHHS.

Ili daxty WATBEP/KYIOTH AYMKY IIOAO 3HA-
YYMIOCTI MOTUBAIINHOI KOMIIOHEHTU TIiJJTITKIB
y 3abesmnedenHi ixaboi pocraraboi DA, Y mepion
CaMoi30Ji4Ilii Ta 3aKPUTT KT TABUILYETHCS
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Bara HOBUX (CaMOCTiifHO opraHizoBaHuX) (opMm
DA, y ToMy YKCIi Pa3oM 3 iHIUMU 4ieHaMK CiM i,
JledkumMu OCAiTHUKAMU 3a3HAYAETHCS 3HUKEHHS
TTOB’sI3aHOI 31 3/I0POB’SIM SIKOCTI KUTTS Ta MOTHBa-
1ii 10 3aHSATH CIIOPTOM, OJlHAK caMOe(EKTUBHICTh
X0AbOM Ta 3aJ0BOJIEHICTb 30BHIIIHIM BUIJISIIOM
36imbiumcs [16,24].

He Tinbku pisHOMaHITTS BU/IIB aKTUBHOCTI Ma€
3HAYEHHs JIUIs1 focsirHenHst ontuManbioi DA, ane
i ixHs TpuBajiicTh. [luM nuTaHHAM NpHCBsSYEHA
JIOCUTH OOMEsKeHa KiIbKICTh JOCJIIKEHD, Y KX
BUSIBJIEHO, 1110 KiJIbKICTh JIHIB (Pi3UNUHOT aKTUBHOCTI
Ha TWXKJIEHb MAa€ CUJLHIMIWN BIJIUB 32 KiJbKiCTh
XBUJIMH (Di3WUHOT aKTUBHOCTI Ha TWXAeHb [14].
Ane, cimpatouynch Ha OTPUMaHi HAMU JIaHi, BCe K
BBAKAEMO BAKJIMBUM aKTyasi3yBaTH yBary IiJiJIiT-
KiB 1 MOJIOZI Ha ONTUMAJIbHIN TPUBAJOCTI KOXK-
HOTO BHIY aKTUBHOCTI. VeThest He CTiMbKH PO
HallTpuBaJillli TEPMiHM, CKIJIbKU MPO MOEJHAHHS
Pi3HUX BUJIIB aKTUBHOCTI CEPelHbO-ONTUMAJIBHO-
TO Yacy, HallPUKJIa/l, PAHKOBOI 3apsi/IKN TTPOTITOM
10-20 xBuuH, aktuBHUX irop — 20—60 xBuanH
tommo. OKpiM cyTo apudMeTUIHOTO Pe3ysbra-
Ty Y BUIJISIII AOCTaTHBOTO cepearboro damy DA,
JOCSITAETHCS  TPEHYBAJIbHO-03/I0POBUYNIL  pe3yJib-
TaT, (OPMYIOTHCA Pe3epBHI MOKJIUBOCTI CEpPIIeBO-
CYZINHHOI CUCTEMHU, MeTabOJIIIHUX PEaKITiil.

BucuHoBku

Kapantunani oO6MeKeHHS BHACTIIOK TaHIeMii
COVID-19 icToTHO He 3HU3UJIU PYXOBY aKTUB-
HICTh TiTITKIB XapKiBCbKOTO PETIOHY, /OCTATHIO
DA maB KOKHUI IPYTUI HE3aJIeKHO Bijl CTaTi.

3agoBispHuil 1 Bummii piBeab MDA 3abesie-
YYETHCS MOEAHAHHAM PI3HUX ii BUJIB, Y TOMY YHUCJI
K opraHizoBasi (opmu (ypoxu ¢hisuaIHOTO BUXO-
BaHHA y TIKOJI TPUBAJTICTIO He MeHIe 40 XBUJINH,
Bi/IBi/[lyBaHHSI CIIOPTUBHOI CeKIlii abo TaHIIOBaJIb-
HOI TPyIM), Tak i oOpaHi came IITKOM (aKTHUB-
Hi irpH, IPOTYJISHKU Ha CBI’KOMY IOBIiTPi, PaHKO-
Ba 3apsaka). BaroMme 3HaueHHS Ma€ AOTPUMaHHS
KPaTHOCTI Ta TPUBAJIOCTI 3aHSITh. CaMOCTIiTHO Op-
raHi30BaHi BUAM aKTMBHOCTI HaOyBalOTh GiJIbIIOL
3HAYYIIOCTI B yMOBax OOMEKEHOI MOJKJIMBOCTI
BiIBi/lyBaHHS CIIOPTUBHUX CEKITiH Y Tiepiof] KapaH-
THHY.

OTiKe, HA CHOTOMHI JJIsI TIOOJIAHHS TIPOOIEMHE
nedimry DA migpocTaioyoro MOKOJIHHSI He00-
XiZTHO 00’€HaTH 3YCUJLISI TIPEACTaBHUKIB OCBITH,
6aThKIB, JIiKapiB i JepKaBy B 1IJIOMY OO ITiJABK-
MIIeHHST MOTUBAIIIl 10 BAKOPUCTAHHS B TIOBCAK/ICH-
HOMY JKMTTi 3acO0iB (Di3UUHOI KYJIBTYPH, CaMO-
CTIMHOTO JIOJIyYEHHS /IO O03/[0POBUYO-CIIOPTUBHUX

ISSN 2663-7553 Modern pediatrics. Ukraine 5(133)/2023



Yntamte Hac Ha caunTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

HanpsIMKiB  (opraHizoBaHux abo0 CaMOCTIIHMX).
Cuaipp miaATpUMyBaTH MPIOPUTET YPOKIB (Pi3MUHOTO
BUXOBAaHHA B 3aKJIa/1aX OCBITU 4K Y TPAJUIIITHOMY,
Tak 1 B AUCTAHIIINHOMY BUTJIAAl. Barbku mifriTKiB
NOBUHHI OPAaTH y4acTh y TUIAHYBAHHI TOCITIIOBHOTO
PO3IOPSJIKY JIHS Ta ITPOBE/IEHHS 3aX0/[iB Ha CBIKO-
My TOBITPi, 6asKaHO MO/HST. 3aKPUTTsS 00’ EKTIB Tpe-
HyBaHH /(iTHECY, HaBiTh i/l YaC KapaHTUHY, CJIi]l
PO3IJIsA/IaTU JIUIIE 9K KPalHIO Mipy, 3BiCHO, TTiJ] KOH-
TPOJIEM TTPOBEJICHHS MMPOTUETTIIEMIYHUX 3aX0/TiB.
Koporkoctpoxosi aminn MDA i yac KapaHTHH-
HIX 0OMeXKenb y 3B’s13Ky 3 mangemieio COVID-19
MOKYTb CTaTH HENOIPaBHUMH, IO IPU3BEJE /10
30iJIbIIIEHHsT PUBKMKY B JiTeil Oararbox HeiHdek-
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3Ha4YeHHS BaCKYJNIIPHOI MONEeKYNU KNiTUHHOI agre3ii-1
Ta 6inka CC16 npun GpoHxioniTi B AiTein paHHbLOro BiKYy

BiHHMLbKIMI HALiOHaNbHWIA MeAnYHWI yHIBepcuTeT imeHi M., MNMuporosa, YkpaiHa

Modern Pediatrics. Ukraine. (2023). 5(133): 47-51. doi 10.15574/SP.2023.133.47

For citation: Tokarchuk NI, Overchuk AA. (2023). Value of vascular cell adhesion molecule-1 and CC16 protein in bronchiolitis
in young children. Modern Pediatrics. Ukraine. 5(133): 47-51. doi 10.15574/SP.2023.133.47.

Bpaxoyioun TaxkiCTb nepebiry OPOHXIONITY B AiTEM PaHHbOrO BiKy, OCOOAMBO 3 OOTAXEHVM aneprofioriyHiM aHaMHEe30M, akTyallbHUM
€ nolyk 6ioMapkepiB Ana paHHbOI AjarHOCTVKM Ta MPOrHO3Y 3aXBOPIOBAHHS.

MeTa — 00rpyHTYBaTV AOLIBHICTL BU3Ha4eHHs piBHiB VCAM-1 ta CC16 y crpoBaTuj KpoBi 3a OPOHXIONITY B AiTEN paHHBbOrO BIKY.
MaTtepianu Ta metoau. OCHOBHY rpyny CTaHOBMAM 34 OUTVIHM, XBOPI Ha OPOHXIONIT 6€3 0OTAXEHOro aneproioriyHoro aHamHesy. 1o rpy-
My NOPIBHAHHS YBILLINO 33 AUTUHM, SKi XBOPIIV Ha OPOHXIONIT Ta Mann O6TSXKEHWUI aneproforivyHuin aHaMmHes. KOHTPONbHY rpynv CTaHOBWUAM
25 yMOBHO 300p0BUMX AiTen. KniHiko-nabopatopHe 06CTexeHHs nonarano y BudHadeHHi pisHiB VCAM-1 ta CC16 y cmpoBatuj KpoBi 3a A0N0-
MOFOIO METOAY IMYHODEPMEHTHOIO aHani3y.

Pe3ynbraTtn. PiseHb VCAM-1y CcrMpoBaTLj KPOBI AiTEN OCHOBHOI rpynyi CTaHoBKWB 55,5%1,12 Hr/Mn, TOAI 5K Yy AiTeV rpynu NOPIBHAHHS cepen-
HE 8HauveHHs (164,9+1,1 Hr/Mn) LbOro nokasHuka oyno B 3 pasu sumM (AOR=3; 95% /[lI: 1,48-6,12; p<0,05). Y pitein KOHTPOALHOI rpynu
cepeaHiv piseHb VCAM- 1y crpoBarLi kKpoBi cTaHoBMB 41,6+1,32 Hr/mn. AHania cepearboro pisHs 6inka CC16 y cMpoBaTLj KpOBi BUSIBMB OO
[OCTOBIPHE NIABULLEHHS B AiTEM OCHOBHOI rpynut (41,2+1,24 Hr/Mn) NOPIBHAHO 3 LM NOKA3HNKOM (22,8%1,64 Hr/mn) y AiTelt rpyni NopiBHAH-
Ha (AOR=1,6; 95% /[1I: 0,8-3,2; p<0,05). Y piten KOHTPONBHOI rpynu cepeaHe 3HaverHs Ginka CC16 6yno B Mexax pedepeHTHNX 3Ha4YeHb
(16,242,483 Hr/mn).

BUMCHOBKM. Y fiiTeil paHHbOro BiKY, XBOPVIX Ha OPOHXIONIT, AOUINBHMM € BU3Ha4eHHs pisHs Oinka CC16 Ta VCAM-1 y cupoBarLj kpoBsi. Bcta-
HOBNEHO, LLIO piBeHb 6inka CC 16y cupoBarL KPOoBi AOCTOBIDHO HXYIIA Y AiTEN 3 OOTAXEHVM anepronoriyHM aHamMHe30M NMOPIBHAHO 3 Nokas-
HVIKOM fiTelt 6e3 0BTAXEHOro aneproioriyHoro aHamHesy. HatomicTs wono pisHs VCAM-1y cMpoBaTLL KPOBI, TO MOr0 3Ha4eHHA OCTOBIPHO
nigsuLieHe B 6inbLIOCTI AiTelt 3 0OTAXEHUM anepronoriyHiM aHamMHE3OM.

JloCnioXeHHs BVKOHAHO BIANOBIAHO A0 NPUHLMNIB [ebCIHCLKOI Aeknapadii. MpoToKoN AOCNIOKEHHSA YXBaNEHO JTIOKANbHM ETUYHUM KOMITE-
TOM 3a3Ha4eHoi B poOOTI yCTaHOBK. Ha MpoBeaeHHA AOCIAXEHb OTPUMAHO IHGOPMOBaHY 3rofly OaTbki AiTeN.

ABTOPV 3a8BNSHOTb NPO BIACYTHICTb KOHMAIKTY iIHTEPECIB.

KntouoBi cnoBa: OpoHXIoNiT, AiT1, paHHili BikK, aneproforiyHmii aHamHes, BackynapHa Monekyna KnimmHHoi aaresii- 1, 6inok CC16.

Value of vascular cell adhesion molecule-1 and CC16 protein in bronchiolitis
in young children

N.I. Tokarchuk, A.A. Overchuk

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Given the severity of the course of bronchiolitis in young children, especially with a burdened allergic history, the search for biomarkers for early
diagnosis and prognosis of the disease is urgent

Purpose — to substantiate the expediency of determining the levels of VCAM-1 and CC16 in blood serum in bronchiolitis in young children.
Material and methods. The main group consisted of 34 children with bronchiolitis without a serious allergic history. The comparison
group included 33 children who suffered from bronchiolitis and had a severe allergic history. The control group consisted of 25 conditional-
ly healthy children. The clinical and laboratory examination consisted in determining the levels of VCAM-1 and CC16 in blood serum using
the immunoenzymatic method.

Results. The level of VCAM-1 in blood serum was established (55.5+1.12 ng/ml) in the children of the main group, while in the children of the
comparison group the average value (164.9+1.1 ng/ml) of this indicator was 3 times higher, (AOR=3; 95% ClI: 1.48-6.12; p<0.05). In children
of the control group, the average level of VCAM-1 in blood serum was (41.6+1.32 ng/ml). Analysis of the average level of CC16 protein in blood
serum revealed its significant increase in children of the main group (41.2+1.24 ng/ml) compared to the indicator of children with bronchiolitis
with a severe allergic history (22.8=1.64 ng/ml ml), (AOR=1.6; 95% CI: 0.8-3.2; p<0.05). In children of the control group, the average value
of the CC16 protein was within the reference values (16.2+2.43 ng/ml).

Conclusions. In young children with bronchiolitis, it is advisable to determine the level of CC16 and VCAM-1 protein in blood serum.
It was found that the level of SS16 protein in blood serum was significantly lower in children with a severe allergic history compared to chil-
dren without a severe allergic history. On the other hand, regarding the level of VCAM-1 in blood serum, its value was significantly increased
in the majority of children with severe allergic history.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: Bronchiolitis, children, early age, allergic history, vascular cell adhesion molecule-1, CC16 protein.
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Beryn

pOHXiONT y [AiTeli PpaHHBOTO BIKY

€ OJIHIEI0 3 HAWYACTIMWUX TIPUYUH 3BEp-

HEHHS 110 MeAWYHy JomoMory |[5].
Jlo daxTopiB, siKi 00YMOBJIOIOTH TSIKKICTD Ie-
pebiry OpoHXioJiTy, HajJeKaTh BiK JAWTUHU, BUJL
Bipycy abo ixHi KomObiHallii, BIUINB MaCHBHOTO
TIOTIOHOKYPiHHS, IMYHOJIOTIYHA PEaKTUBHICTh Op-
ra"isMyTaHasBHICTbaJepPTivHNX3aXBOPIoBaHb [ 19].
BpaxoBytoun TsKKiCTb epebiry GpoHXiomiTy B i-
Tell PaHHBOTO BIKY, 0COOJIMBO 3 OOTSKEHUM ajiep-
TOJIOTIYHUM aHaMHEe30M 1 TOJAJIbIIUM PU3UKOM
PO3BUTKY €H/IOTEeiaqbHOl JAUCHYHKIT], TONIyK
GioMapKepiB /ISl PAHHbBOI JIIarHOCTUKK Ta IIPOrHO-
3y 3aXBOPIOBaHHs 00YMOBJIIOE IXHE KJIIHIYHE 3Ha-
yenns [10,18].

Ha cporojiai mpo/ioBKYETbCSI aKTUBHE BUB-
YeHHd TMPUYMHHO-HACJI/IKOBUX B3AEMO3B SI3KIB
narodiziosoriyHuX 3MiH OPOHXiaJbHOrO Jepe-
Ba 3a Oponxiosity. Ilpu samajeHHi TpaHCIIOPT
JIEMKOITUTIB PETYIIOETHCA CKIQIHUMU Ta CKOOP/IH-
HOBaHMMU JisIMU OaraThbOX MOJIEKYJISIPHUX Mejlia-
TOPIB, Y TOMY YMCJi XEMOKiHAMHU, CeJeKTUHAMU
Ta MOJIEKyJaMU KJITUHHOI ajre3ii, cepeyi SIKUX
€ BacKyJIsIpHA MOJIeKyJia KJITUHHOI ajresii-1
(VCAM-1). OkucmioBanbHuii cTpec, SKUil po3Bu-
BA€ETHCA HA CUCTEMHOMY PiBHI, MOKe MPU3BOJUTH
710 PO3BUTKY eH/loTeianbHOol uchyHKITI i3 3amy-
yeHHIM VCAM-1, ka2 € OCHOBHUM PeryJisiTOPOM
He JIdllle ajre3ii JeHKOIUTIB, ajie 1 iXHbOI TpaHC-
enztoresmianbhoi Mirpaitii [17]. VCAM-1 3abesre-
qye ajire3iio JiMQOoIUTiB, MOHOIINTIB, €03UHOMDITIB
70 €HJIOTENII0 3 TIOJAJbIIUM PO3BUTKOM ajep-
rivHoro samasneHHs [3]. 3a pgaHuMuU JitepaTypu,
piseab VCAM-1 y cupoBatiii KpoBi Ta ekcipecis
i€l MoOJIeKyJaMU KJITUHHOI ajre3ii Ha MeM-
OpaHi eHIOTeJI0 MaloTh MPSAMY IIPONOPIHITHICTS,
o OOIPYHTOBYE  JAOLIIBHICTD  BUKOPHCTaH-
g VCAM-1 gk mapkepa pecripaTOpHOI IucC-
dbynxuii [14].

HesBaxkatoun Ha 4ucesibHI JTOCTIIKEHHS 11010
sHaueHHd VCAM-1 3a matosiorii opraHiB AuXaHHs,
JKOIHUI aHasli3 He HajaB BCeGIYHOrO OrJIsILy Oro
K MapKepa eHJoTelia bHol AuchyHKII 32 OPOH-
Xi0JIiTY B liTell MaJTIOKOBOTO BIKY.

VinkopkeHui emiTestiii GpOHXiB, 30KpeMa, Biil-
vacTi kaituan Ta Club-kitiTuHy MaoTh miaBUIIEHY
YYTJAWUBICTH PEIENTOPIB /10 TOKCUYHUX PEUYOBUH,
aKi BumisaoTbed Bipycamu [2,4]. Bimox CC16,
mo cekperyerbes Club-kpitunamu, € HailbinbIn
MOMTUPEHUM 1 CTIeNUMITHUM MapKepoM HOPMaJTh-
HOTO CEKpeTy AuUXaJbHUX HLUIAXiB. OCHOBHUMHU
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dynxkiismu 6inka CC16 € peryusiis mATPUMKN
rOMeOCTa3y emiTesilo AMXaJbHUX HLJISXiB Ta 1PO-
THU3anagbHUN BOWB y JereHsax [6]. Ha cporomni
Biztoma ocHoBHa pouib Gimka CC16 y 3abesmneyen-
Hi HUM IPOTHU3amajbHOI [ii B PI3HUX KJITHHAX,
y TOMY YMCJIi emiTeJiabHUX KJIITUHAX 1 JeHKo-
murax [15]. TIporusanasbHa aKTUBHICTH OijiKa
CC16 3abesmeuyeThcst HOTO BIUIMBOM HA YTOBIJIb-
HEHHS KaTaJiTUYHOI aKTWUBHOCTI IMPO3anajbHOTO
(bepmenty cexperopnoi (ocdomimazu Az (sPLA2)
MJISIXOM  3B’s13yBaHHsS 3 KodakTtopamu [16].
Busnauennsa pisast CC16 y cupoBaTili KpoBi BuU-
KOPUCTOBYETHCS JIJIsT BUSBJICHHST TIONTKO/XKEHHS
Club-kuiTus, ogHak fioro poJsb 3a OPOHXIONITY B
JIiTell MaJOKOBOTO BiKYy 3aJUINAEThCI He3 sicoBa-
HOIO, MO0 I BM3HAYA€ aKTYaJbHICTh I[bOTO JOCJIi-
JUKCHHS.

Mema nocrikentst — OOTPYHTYBATH JIOTILJIb-
HicTh Bu3HaueHHs piBHIB VCAM-1 ta CC16 y cu-
poBaTili KpoBi 3a GPOHXIOJNITY B IiT€ll paHHBOTO
BiKY.

Marepiaau Ta METOIU AOCII>KEHHS

Pesysbrati mocizkeHHs € (pparMeHToM HayKoO-
BO-ZociiHOI pobotn «OnTuMmisallis JiarHOCTUKK
Ta JIIKYBaHHSI COMAaTUYHOI TATOJIOTI y JIiTeil», Ka-
denpu memiaTpii Ne 1 BiHHUIIBKOTO HAIlIOHATIBHOTO
MeamuHoro yHisepeutery imeni M.I1. ITuporosa.

Jlo KjiHiYHOTO 0OCTEKEHHsT 3aiydeHo 92 au-
TUHU PaHHBOTO BiKy. OCHOBHY T'pyIy CTaHOBUJIN
34 putuHU, XBopi Ha OPOHXIOJIT 6e3 0OTAKEHOTO
ajieproJioriyHoro anamHesy. /o rpynu nopiBHsAHHS
yBiiinwo 33 AUTUHK, SKi XBOPiLIM HAa OPOHXIOJIT i
MaJi OOTSKEHUN ajieproyiorivauii anamues. Kon-
TPOJIBHY TPy CTAHOBUJU 25 YMOBHO 3/10POBUX
niteii. CepeHiil BiK [1iTell OCHOBHOI IpyIiu JOPiB-
HioBaB 8,4+1,6 mic, rpynu nopiBasauas — 6,2+11,4
Mic, KOHTPOJIbHOI rpynin — 6,4+1,2 mic.

Kpurepisimu 3aydeHHst 10 10CTiKeHHS Oyin
JUTH, XBOPI Ha OPOHXIOJIT, JOHOIIEH] AiTH, BiK Ji-
Tell Bij 2 MicsIiB 10 2 pokiB, iHopMOBaHa 3ro/1a
Bi/l 6aThbKiB/3aKOHHUX MPE/CTABHUKIB IUTUHU Ha
y4acTb y AocijpkeHHi. Kpurepisimu BusydeHHs 3
JOCJIKEHHsT OYJIM [IiTH 13 BPOKEHUMM BaJaMu
PO3BUTKY OPOHXOJIET€HEBOT CUCTEMH, CEPIIEBO-CY-
JIMHHOI CHCTeMH, AiTH 3 OPOHXOJIEr€HEBOIO JUC-
maziero, racrpoe3odareasbHO-pedIIOKCHOI0 XBO-
po0OIO Ta TIepeI9acHO HAPO/IKEHI HEMOBJISITA.

Komruteke kmiHiKO-1ab0paTOpHOrO 00CTEKEH-
He JiTell mosisiraB 'y Bu3HadenHi piBaiB VCAM-1
ta CC16 y cupoBariii KpoBi 3a I0II0MOro0 HabopiB
«Human VCAM-1 ELISA Kit» i «Human CC16
ELISA Kit» imyHO(EPMEHTHIM METOIOM.
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Tabruys 1
AHanis pisHa VCAM-1 y cupoBaTui KpOBi fiTei 3anexHo Big, rpynu ooctexeHHa (abc., %)
OcHoBHa rpyna Mpyna nopiBHAHHSA KoHTponbHa rpyna
(n=34) (n=33) (n=25)
lpyna piBeHb piBeHb piBeHb
ab6c. (%) VCAM-1 abc. (%) VCAM-1 abc. (%) VCAM-1
(Hr/mn) (Hr/mn) (Hr/mn)
[T 3 NigBULLEHUM
bigrHem VCAM- 1 9(26,5+3,24) | 76,8+2,48 |26 (78,7+2,73) | 247,7+1,82 - -
[itv 3 pedepeHTHIMHN
ShaueHuanvv VCAM- 1 25(73,5£1,68) | 46,2+2,34 | 7(21,3£4,46) | 58,2+2,12 41,6+1,32 25 (100)

lpumitka. Nig,Yac OOCNIAXEHHS BNepLue BU3HaYeHO pedepeHTHi 3HadeHHsa VCAM-1y crposarui KpoBi 300pOBUX AiTer PaHHLOTO Biky B YKpaiHi.

Craructuuny 006poOKy pe3yJsratiB  J0Ci-
JUKEHHST TIPOBEIEHO Ha MEePCOHATBHOMY KOMII 10-
Tepi 3a JIONOMOTOI0  TIPOTPAMHOTO  TaKeTa
IBM SPSS «STATISTICA 12.0» StatSoft Inc. Ta
«Excel 2013» nng «Windows 10» 3 BuKopucraH-
HIM TTapaMeTpPUYHUX 1 HellapaMeTPUYHUX METO/IiB
obuucenns. OIHKY CTymeHs BIUIUBY (haKTop-
HUX O3HAaK MPOBE/IEHO 3a JOMOMOTOI0 BU3HAUYECHHS
CKOperoBaHoro KoedillieHTa BiHOIIEHHS IaH-
ciB (AOR) i3 nposipuum intepsasiom (/[I) mpum
nocToBipHocTi 95%.

[TpoBenenna pocmijzkenass tmorojkeHo Ko-
Micicio BiHHUIIPKOrO HaI[IOHAJIBHOTO MEINYHO-
ro yniBepcutery imeni M.I. Iluporosa 3 nuranb
GioMeIMYHOI eTHKU IIOA0 AOTPUMAHHS MOPAJib-
HO-TIPABOBUX TIPABUJI TIPOBE/IEHHST MEJIMYHUX Ha-
YKOBUX JIOCJIJZKeHb, Yci 0aTbKu/3aKOHHI IPEjl-
CTaBHUKU MAIi€HTIB MOiH(GOPMOBaHI MIPO METY Ta
MOKJIMBI HACJIIKU JIOCTIAHUIIBKUX TIPOIeyp. Yci
6aThKM/3aKOHHI MPEJCTaBHUKN MAIiE€HTIB TIepes
MPOBE/IEHHAM MAaHIMyJIAMIl Tianucaan iHhopMo-
BaHy MUCHMOBY 3TO/IY Ha Y4acCTb Y JIOCIIKEHHI.

Bceranosneno, 1o focipkeH s He cyliepedaTh
OCHOBHUM 0iOETHYHUM HOPMaM 1 BiIIOBiZaIOTH
MpUHIUIIAM OCHOBHUX Tmojiokerb GCP (1996),
Kougenriii Pagu €Bpornu 3 mipas JsiioguHu i 6iome-
quruan (04.04.1997), Tenbcincbkol mekmapaitii,
BcecBiTHBOT MeIMUHOI acolliaiii 3 eTUHYHNX 3acaj]
JIOCT/IKeHHS 3a ydacTio yoauan (1964-2008), a
Takok Hakazy MiHicTepcTBa OXOPOHM 30POB’S
Yxpainn Bix 23.09.2009 Ne 690 (3i 3minamu, BHe-
CEHUMU 3TiIHO 3 HaKa3oM MiHicTepcTBa OXOPOHMT
310poB’st Ykpainu Big 12.07.2012 Ne 523).

PesyabraT A0CHIAKEHHS Ta iX 00rOBOPEHHS

Y jmocnijpkeHHI  BCTAaHOBJIEHO — JIOCTOBIPHY
PI3HUINIO MK cepefHIMM TIOKa3HUKAMU PiB-
g VCAM-1 y cuposarii KpoBi [iTell mocii-
mryBauux rpym (tabu. 1). Tak, y miteit ocHOBHOT
rpynu piBeb VCAM-1 cranoBuB 55,5+1,12 ur/mu,
TOJI SIK y JIiTell TPy NMOPIBHSIHHS CepeTHE 3Ha-
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yenHst (164,9+1,1 Hr/mi) 1[bOro MokasHuKa 6yJ10
B 3 pasu BunuMm (AOR=3; 95% /I. 1,48-6,12;
p<0,05).

Yuepnie BuszHaueHo cepefHiii pisenb VCAM-1
Y CUPOBATIII KPOBI JIiTEll KOHTPOJBHOI TPYTTN BIKOM
6,4+1,2 mic (41,6+1,32 ur/ma).

Bcranossieno, mo B Oimbmocti  (n=25;
73,5%+1,68%) niteit ocnoBHOi rpymiu piBerb VCAM-
1 y cupoBarii KpoBi 6yB y Mexkax pedepeHTHUX
3HaueHb 3 MOTO cepe/lHiM MOKasHUKOM 46,2+2 34
ur/mir. Tomi sik stie 'y 9 (26,5%3,24%) miteit 6yB
migsuiernii pisedb VCAM-1 y cupoBatiii KpoBi
3 Horo cepenHiM 3HaueHHAM 76,8+248 Hr/ma
(AOR=1,6; 95% AI: 0,58-3,23; p<0,05).

Harowmicts y OGimbmiocti (n=26; 78,7+2,73%)
niteri rpynu nopiBHsAHHSA piBeHb VCAM-1 y cu-
poBaTili KpoBi OyB MiZBUINIEHUN i3 fOr0 cepeaHiM
3HadeHHaM 247,7+1,82 ur/mu. Toxi gk swuie B
7 (21,3+4,46%) obcreskeHux Iii€i Tpynu piBeHb
VCAM-1 6yB y Mexax pedepeHTHUX 3HA4YeHb i3
itoro cepennim piBaeM 58,2+2,12 ur/ma (AOR=4,2;
95% /1. 1,19-9,38; p<0,05). Cix 3a3uHauuTH, 110
B JliTell TPYTIN MOPIBHIHHS CepeiHill piBeHb pede-
pentroro 3Hadenss VCAM-1 GyB 10CTOBIpHO BU-
MMM, HiXK y AiTeir KouTpoabhoi rpynu (AOR=1,39;
95% /11 0,4—3,8; p<0,05), (Tab. 2).

3a JMaHUMU JiTepaTypH, TPOBEACHO B3HAUYHY
KIJIBKICTh IOCJTIKEHb 1110/10 3HaueHHs Oiika CC16
3a maroJiorii opranis auxanss [13]. Oxnak He Ha-
BeJleHO HOoro aHajisy 3a OpOHXIOJITY B JiTell Ma-
JIIOKOBOTO BiKY. TOMY B IIbOMY JOCJIi/I;KEHHI BU3HA-
vero piBenb CC16 y cupoBariti KpoBi 006CTeKEHNX
miteit (tabs. 2). Tak, y [iTeil OCHOBHOI TPyIH ce-
pemsiit pierb CC16 (41,2£1,24 ur/mir) 6yB z10-
CTOBIPHO BUIIUM, Hi3K Y ZIiTeil TpyNU TOPIBHAHHSA —
22,.8+1,64 ur/mn (AOR=1,6; 95% HI. 0,8-3,2;
p<0,05). ¥ miTeit KOHTPOJBLHOI IPYIIN CEPETHE 3HA-
vyennst Gimka CC16 6ysno B Mexkax pedepeHTHUX
MOKa3HUKiB — 16,2+2 43 Hr/MmJI.

Couip sasmaumth, mo B Oimbmocti (n=23;
67,4+3,86%) niTeit OCHOBHOI TPYNU BCTAHOBJIE-
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Tabnuys 2
AHani3 pieHs 6inka CC16 y cupoBaTLi KpOBi AiTel 3aneXHo Big rpynu o6cTexeHHs (abce., %)
OcHoBHa rpyna FMpyna nopiBHAHHS KoHTponbHa rpyna
(n=34) (n=33) (n=25)
MNpyna . . .
piBeHb piBeHb piBeHb
"‘2?/‘3) cC16 79/“) cC16 7?/") cci6
° (Hr/mn) ° (Hr/mn) ° (Hr/mn)
Jitn 3 nigsuierum pisHem CC16 | 23 (67,4+3,806) 54,5+4,48 - - - -
Aitv 3i 3HxeHnm piBHem CC16 - - 24 (72,7£2,82) | 9,42+154 - -
TV 3 POGEPEHTHAMUSHATOHIA- | 41 (54,544,48) | 18,2+2,42 | 9(273+4,32 | 11622,12 | 25(100) | 16,2+2,43

Ho migBunienast piBass CC16, cepemne 3HaueHHS
SIKOTO CTaHOBWJIO 54,5+4,48 ur/mu. Toxi sk nuiie
B 11 (54,5%4,48%) obcreskeHux 1€l rpyIu piBeHb
CC16 6yB y Mexax pedepeHTHHX MOKa3HUKIB
i3 #ioro cepexniM 3HaueHHaM 18,222 42 wr/mu
(AOR=1,2; 95% NI: 0,4-3,8; p<0,05).

Hapasi B 6ibmiocti (n=24, 72,7+2,82%) nireii
rpynu nopisHsiiHs piBeHb CC16 OyB 3HMMKEHUM
i3 itoro cepennim 3Hauenusam 9,42+1,54 Hr/mi.
Toni ax mame y 9 (27,3+£4,32%) miteii 1iel rpynu
piserbr CC16 OyB y Meskax peepeHTHUX 3HAYEHD
i3 #ioro cepenniM mokazHukoMm 11,6£2,12 Hr/mu
(AOR=2,6; 95% N1: 0,8—-5,8; p<0,05).

Curin 3a3HaunTy, o pedepeHTHUi piBeHb OiKa
CC16 (11,6£2,12 ar/mur) y AiTeii TPyTH MOPiBHSH-
Hs OYB JIOCTOBIPHO HMIKYUM TIOPIBHSHO 3 TaKUM
y miteii koutposbnoi rpymu (AOR=1,39; 95% /11
0,4-3,8; p<0,05).

3 oIy Cy4acHMX HAayKOBUX [IOCJI/KEHb
Bce Olbllle yBarv HPUIIISETbCS BUBYEHHIO IIa-
to(iziomoriyHrx 3MiH OPOHXIAIBLHOTO JlepeBa 3a
6ponxiosiTy. Barome 3HaueHHs B TaToreHesi 3ama-
JIEHHS BIJIiIrPatOTh aKTUBAIlisl €HJ0TEJII0 Ta HEKOH-
TPOJbOBaHa ajresis Jjekonutis [12]. Bigomo, 1o
MpU 3anajieHHi TPAHCIIOPT JEHKOIUTIB PETYIIOETh-
cd MOJIeKyJIaMU KJITUHHOI ajre3ii, BKJIIOYAIOUN
VCAM-1 [11].

BpaxoByioun gaHi HayKOBUX JOCJI/IKEHb, 3PO-
cranns piBust 6inka CC16 y cuposariti Kposi y Biji-
MOBi/Ib HA KOPOTKOTPUBAJINI BIINB TOKCUYHUX pe-
YOBUH, SIKi BUILISIOTHCS Bipycamu, OakTepisiMu Ta
I1i/] Yac MaCUBHOTO TIOTIOHONAJNIHHS, CBiYATDb 11PO
OTO TMOTEeHIIITHY KOPUCHICTb 9K HAJ[iHHOTO Map-
Kepa /IS PAaHHBOTO BUSBJIEHHS TOCTPUX TIOMIKO-
JUKeHb JIUXQJIbHUX ILJIAXIB 1 B TOMY YMCJI IIPU
6ponxiouiti [7,9]. Hamu BcTaHOBJIEHO ITHABUINEH-
us pisast CC16 y cuposariii KpoBi ZiTeil paHHbOTO
BiKy, XBOpHX Ha GPOHXIOJIT. 3a JaHUMU JiTepary-

50

pu, migsuiienss piBs 6iaka CC16 Moske acorriio-
BaTUCS 3 KOPOTKOTPUBAJINUM BILJTUBOM BipyciB [1].
Boanouac BctaHoBieHo, 1o piBens 6igka CC16 y
CUPOBATIII KPOBi € JIOCTOBIPHO HUKYUM Y JIiTEN 3
00TSIKEHUM aJIEPTOJIOTTYHIM aHaAMHE30M TTOPIiBHSI-
HO 3 TIOKa3HUKOM JiTeil 6e3 0OTSKEeHOTro alepro-
JIOTIYHOTO aHAMHEe3Y, MO0 Y3TO/KYEThCS 3 JaHUMU
giteparypu [8,18].

Harowmictes mozgo pisast VCAM-1 y cuposarii
KPOBi, TO OTO 3HAYEHHS JOCTOBIPHO ITi/[BUIIEHE
B OLIBIIOCTI JiTeil 3 OOTSKEHUM aJIepProJOTIYHUM
AHAMHE30M, 10 TAKOXK Y3TOJ/KYEThCS 3 TAHUMMU JIi-
Teparypu [2].

[TepciekTBaM¥ TOAATBIITNX TOCTIKEHD € BIUB-
YeHHsT TTMTaHHs 3B's13Ky Mixk piBHem Oinka CC16
Ta MOKa3HUKAMU eHJIOTealbHOl AUCHYHKINT SK
JIarHOCTUYHUMU MapKepaMy 3aXBOPIOBAHHS.

BucHoBku

V ziteit paHHBOTO BiKY, XBOPHX Ha OPOHXIOJIIT,
JOiIbHUM € BusHauenHst piBust Oinka CC16 Ta
VCAM-1 y cupoBatii kposi. Bcranosieno, mio
piBenb Oinka CC16 y cupoBariii KpoBi I0OCTOBIp-
HO HIDKYUN Y [IiTell 3 00TSKEHUM aJIepProJIoTi9HIM
aHAMHE30M [TOPIBHAHO 3 OKa3HUKOM JiTeil 6e3 00-
TSKEHOTO ajieproJioriyHoro anamuesy. HatomicTb
mozo piBHss VCAM-1 y cupoBatiii KpoBi, TO i10ro
3HAYEHHS JOCTOBIPHO MiZBHUINEHE B OLIBIIOCTI -
Teil 3 00TSIKEHNM aJIeproJIOTiYHIM aHAMHE30M.

IlepciekTHBY MOJAMBIIMX OCTIXKEHb: I1PO-
Be/leHe JIOCJIJIKeHHS JIOTIOBHIOE J[iarHOCTHUYHI
MOZKJIMBOCTI OPOHXIOJITY, ajie 3aJIMIIAEThCS aKTy-
aJIbHUM IIMTAaHHS BU3HAYEHHS 3B’SI3KY PiBHs Oi/Ka
CC16 ta eamoTenianbHO1 IUC(YHKITIT TK MapKepiB
3aXBOPIOBAHHS.

>xepena ¢inancyBaHHs: camodiHaHCYBaHHSI.

Aemopu 3a561510mb nPo GIOCYMHicMd KOHDIIK-
my inmepecis.
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Coronavirus infection in childhood is a common disease and has a number of features of the clinical course. There remain quite a lot
of problems related to the variety of clinical symptoms, the severity of the course and treatment tactics in different age categories.

Purpose — to study the epidemiological and clinical features of the coronavirus disease COVID-19 in adolescents compared to the younger
age group in order to predict the severity of the course and determine treatment tactics.

Materials and methods. A single-center retrospective open cohort study of 188 patients under the age of 18 hospitalized in the infectious
disease department of the Chemivtsi Regional Children’s Clinical Hospital with a confirmed respiratory infection caused by SARS-CoV-2
was conducted. This cohort of patients is divided into 2 clinical groups. The Group | consisted of children aged 12 to 18 years (43 children),
the Group Il included children aged O to 11 years (145 patients).

Results. Epidemiologically, extrafamilial sources of infection prevail in adolescence in the range of 44.2% (n=19), which is explained by greater
social activity compared to children from birth to 11 years of age. For the 1st observation group, symptoms of damage to the lower respiratory
tract are more characteristic, in particular, cough 81.4% (n=23), shortness of breath 51.1% (n=22), hypoxemia 14.2% (n=6) and symptoms
of associated with intoxication syndrome (general weakness, asthenia 97.6% (n=42), decreased appetite, refusal to eat 74.4% (n=32), myalgia
11.6% (n=5), headache 14,2% (n=6)). The severity of the course of the coronavirus infection in adolescence is due to the dominance of lower
respiratory tract lesions with the development of pneumonia in 58.2% (n=25) of cases, which required longer and more intensive treatment.
Conclusions. The share of adolescents hospitalized due to COVID-19 was 22.9% (n=43), among them with a severe degree of impairment
of the general condition — 16.4% (n=7), which is due to the predominance of damage to the lower respiratory tract with the development
of pneumonia in 58.2% (n=25) of cases. This cohort of patients is characterized by a longer intoxication syndrome, the epidemiological role
of family contacts with regard to COVID-19 decreases, and the value of unidentified non-familial sources of infection increases — 44.2% (n=19).
The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the institution mentioned in the work. Informed consent of parents or their guardians was obtained for conducting research.
No conflict of interests was declared by the authors.

Keywords: SARS-CoV-2, epidemiological, clinical features, adolescents, children.

Oco6nuBocTi nepebiry COVID-19 y nignitkie. KniHiuHi BUNnagkn
H.B. Apyuyn—Menbnuk, J1.A. IBaHoBal, I.B. lop6ariok, A.O. LLKinbHIOK2
TBYKOBVHCBKWIM AEPXaBHUM MeOMYHWI YHIBEPCUTET, M. HepHiBLi, YkpaiHa

206nacHa auTaya KniHivYHa nikapHa, M. YepHisui, YkpaiHa

KopoHaBipycHa iHGeKUid B AUTAYOMY BiLli € NOLMPEHNM 3aXBOPIOBAHHAM | BONOAIE PSAOM OCOOAMBOCTEN KNIHIYHOMO nepebiry. 3annwaeTsCs
noBoni 6arato npobnem, NoB'a3aHVxX i3 PIBHOMAHITTAM KNIHIYHVX CUMMTOMIB, TSXKKICTIO nepeobiry i nikyBanbHOIO TaKTUKOIO B PI3HMX BIKOBKX
Kareropisx.

MeTta — BMBYUTY enigemionorivni Ta kniHiyHi ocobnmsocTti COVID-19 y nigniTkiB NOPIiBHAHO 3 MOAOALLOK BIKOBOIO IMPYNO0 419 MPOrHO3yBaHHS
THXKOCTI Nepediry Ta BUSHAYEHHS TaKTVKM NTiKyBaHHS.

Marepianu tTa meTtoau. [1poBeeHO OJHOLEHTPOBE PETPOCNEKTUBHE BIAKPUTE KOrOPTHE AOCHIAXEHHA 188 nauieHTis BikoMm A0 18 pokis,
rocnitaniaoBannx A0 IHPEeKUinH1X BiaAineHs YepHiBeubkoi 06aacHOi AUTAYOI KIHIYHOI NikapHi 3 NiIATBEPAXEHOIO PECMIPaTOPHOIO IHpeK-
uieto, 3ymoBneHon SARS-CoV-2. Lo koropTy nauieHTiB pO3nNoAineHo Ha ABi KiHivHi rpynuv. Fpyny | ctaHoBUAK aitv Bikom Big, 12 0o 18 pokis
(43 pyTnHw), rpyny Il — aitv Bikom Big, O 0o 11 pokis (145 naujeHTis).

Pesynbratu. B eninemionorivHoMy BiAHOLEHH N03apoaVHHI Axepena iHdikyBaHHs nepesaxatoTb Y MianiTkoBoMy Billi B Mexax 44,2% (n=19),
1110 NOSACHIOETLCS BiNbLIOKD COLIAaNbHOIO akTVBHICTIO MOPIBHAHO 3 AiTbMU Bif, HAPOAXeHHs A0 11 pokis. na rpynu | 6inbLu xapakTepHi CUMATO-
MW YPaXEHHS HIKHIX AVXanbHUX LWASXIB, 30kpema, kawens — 81,4% (n=23), 3aanwka — 51,1% (n=22), rinokcemia — 14,2% (n=6), a Takox
CYMMTOMM, MOB’sI3aHi 3 IHTOKCKKALLIMHVM CUHOPOMOM (3aranbHa cnabkicTb, acteHid — 97,6% (n=42), 3HVXeHHsA aneTuTy, BiAMOBa Bif, iXi —
74,4% (n=32), mianrii — 11,6% (n=5), ronosHUin Ginb — 14,2% (n=6)). TsxKiCTb Nepebiry KOpOHaBIpYCHOI iHpeKL|i B MianiTkoBOMY Bili
0OyMOBAEHA [OMIHYBAHHAM YP&XEHHS HVXKHIX AUXaNbHUX LWAAXIB i3 PO3BUTKOM MHEBMOHIT B 58,2% (n=25) Bunagkie, WO noTpebyBano
OiNbLL TPMBAIOIO Ta IHTEHCUBHOTO NiKYBaHHS.

BucHoBKKM. HacTtka nignitkis rocnitanisoaHnx iz npnsogy COVID-19 ctaHoBuna 22,9% (n=43), cepea, H1X i3 TAXKMM CTyNeHeM nopyLleH-
HS 3aranbHOro craHy — 16,4% (N=7), WO 3yMOBNEHO AOMIHYBAHHAM YPAXKEHHS HVKHIX AMXANbHVIX LLNAXIB i3 PO3BUTKOM NHEBMOHI Y 58,2%
(n=25) Bunaakis. Jns ujei KoropTy NauieHTiB xapakTepHuit GinbL TPUBANNIA IHTOKCUKALNHWM CUHAPOM, 3MEHLLYETLCA eniaeMionoriyHa ponb
POOVIHHMX KOHTaKTIB woao COVID-19 i 3pocTae 3Ha4eHHA HEBCTAHOBEHMX NO3aPOAVNHHIX axepen iHdekuii — 44,2% (n=19).

JlocnigxXeHHs BMKOHAHO BIONOBIAHO A0 NPWHUMNIB [enbCiHCbKOI Aeknapadiji. [poTokon AO0CNIOXEHHS yXBaneHO JloKanbHUM ETUHHVM
KOMITETOM 3a3Ha4yeHoi B pOOOTI yCTaHOBW. Ha NpoBeagHHs A0CNIAXEHb OTPUMaHO iHDOPMOBaHy 3rody AiTen, baTbkis.

ABTOPU 3aABNSIOTb MPO BIACYTHICTb KOHMIKTY iIHTEPECIB.

Kniouosi cnoBa: SARS-CoV-2, enigemionorivni, KniHivHi 0Co0NMBOCTI, MANITKA, AITA.
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ccording to official statistics, as of
Ajanuary 8, 2023, 167,639 cases of
coronavirus disease caused by SARS-
CoV-2 were registered in the Chernivtsi region,
including 14388 in the children’s population,
starting from the date of the officially declared
pandemic in Ukraine. During the specified period,
3,424 deaths were registered in the region as a
result of the uncontrolled and/or complicated
course of COVID-19, in particular, 5 children
died. The largest number of confirmed cases of the
disease among children was found in the age group
of 11-17 years — 53%, in the second place —
children aged 0—6 years — 26%, and this disease
was most rarely registered in children aged
7—10 years — 21% [10]. At the same time, it should
be noted that the current course of the disease
in children has changed, and recent observations
testify to the development of critical, life-
threatening conditions in childhood in the range
of 6-10% of children, and the severe course
of the disease is more often observed in infants
and children with accompanying chronic
pathology [1,2]. Along with this, the data on the
specifics of the course of the COVID-19 infection
in adolescence turned out to be quite limited.

Today, it is known that the disease caused
by SARS-CoV-2 in teenager patients is more
often in a moderate and severe form compared
to younger children [3-5]. Even in the absence
of comorbidities, pneumonia with hypoxemia
and hyperinflammation similar to that described
in adults is much more common in adolescents.
Nevertheless, there is evidence that the clinical
course of COVID-19 pneumonia in adolescents
is less severe, and the prognosis is better than
in adults [7-9].

Interestingly, elevated levels of inflam-
matory markers at hospital admission, including
C-reactive  protein, D-dimer, and ferritin,
were correlated with surrogate markers of severity,
such as length of hospital stay and duration
of respiratory support [6,11,12]. Hospitalization
in the intensive care unit at admission were
associated with lower levels of leukocytes
and platelets and higher levels of C-reactive
protein [13—14]. That is, these indicators allow
early detection of adolescents with a high risk of
severe forms of COVID-19.

The purpose of the work — to study the
epidemiological and clinical features of the
coronavirus disease COVID-19 in adolescents
compared to the younger age group in order to

ISSN 2663-7553 Cyuacua nexiatpisa. Ykpaina 5(133)/2023

predict the severity of the course and determine
treatment tactics.

Materials and methods of the study

In accordance with the principles of bioethics,
a single-center retrospective open cohort study
was conducted, which included patients under the
age of 18, hospitalized in the infectious diseases
department of the Municipal non-profit enter-
prise «Chernivtsi Regional Children’s Clinical
Hospital> with a confirmed respiratory infection
caused by SARS-CoV-2. By analyzing 188 cards
of inpatients based on age differentiation,
2 observation groups were formed. The Group I
consisted of children aged 12 to 18 years
(43 children), the Group IT included children aged
0 to 11 years (145 patients). Thus, among hospita-
lized patients, the share of teenagers reached 22.9%.

The COVID-19 was verified on the basis
of positive results of amolecular genetic polymerase
chain reaction (PCR) study with the detection
of SARS-CoV-2 antigens in children. Material from
nasopharyngeal and oropharyngeal swabs was used
to determine SARS-CoV-2 antigens. A complex
of clinical, laboratory and instrumental markers of
the course of the infection caused by the COVID-19
was determined in hospitalized children.

The analysis of the research results was carried
out using the computer package Statistica 6
StatSoft I Excell XP for Windows on a personal
computer using parametric and non-parametric
calculation methods. The diagnostic value of
clinical and paraclinical results was studied based
on their sensitivity (Se), specificity (Sp). The risk
of event realization was studied taking into account
attributive (AR), relative risks (RR) and the odds
ratio (OR) of the event with determination of their
95% confidence intervals (95% CI).

The research was carried out in accordance
with the principles of the Declaration of Helsinki.
The research protocol was approved by the Local
Ethics Committee of the institution mentioned
in the work. Informed consent of children,
their parents or their guardians was obtained
for conducting research.

Results of the study and discussion

When studying the epidemiological features
of coronavirus infection in children of the
Chernivtsi region, it was established that positive
epidemiological contact occurred in more than half
of the cases with the prevalence of epidemiologically
significant family contacts. There were no cases
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Table 1

Features of the course of COVID-19 in children at the hospital stage (%)

Symptoms Group | (n=43) Group Il (n=145)
General weakness, asthenia 97.6 86.7
Fever 791 88.9
Decreased appetite/refusal to eat 77.4 66.4
Pharyngitis 68.1 65.1
Nasal congestion 34.9 46.8
Rhinorrhea 13.9 21.3
Myalgia 11.6 5.8
Hypoxemia 14.2 3.6
Headache 14.2 3.5
Exanthema 2.3 2.8
Diarrhea 2.3 5.8
of infection in organized children’s groups (n=22), and hypoxemia (n=6) were noted in

in this cohort, which is explained by the short period
of possible visits due to restrictive quarantine
measures. With the increase in the social activity
of children and adolescents, the epidemiological
role of family contacts decreases, and the
significance of unidentified extrafamilial sources
of infection increases. In particular, 19 adolescent
children were identified as having an unknown
source of infection, which was 44.2%.

Analysis of the clinical characteristics
of the course of the coronavirus disease in children
made it possible to distinguish certain age-related
features that affected the frequency of certain
symptoms in children of clinical age groups
(Table 1). Thus, symptoms of damage to the
lower respiratory tract prevailed in adolescence,
in particular, cough (n=23), shortness of breath
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Fig. 1. Duration of clinical symptoms (days)
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the majority. In percentage terms, the frequency
of registration of cough, shortness of breath,
and hypoxemia in the I and II clinical groups was
81.4:48.4%,51.1:21.8%, and 14.2:3.6%, respectively.
Also, adolescents more often noted symptoms
associated with intoxication syndrome (general
weakness, asthenia 97.6% (n=42), decreased
appetite, refusal to eat 74.4% (n=32), myalgia 11.6
(n=5), headache 14.2% (n=6), which is probably
due to the verbal communication capabilities
of children of this age category. On the other hand,
in the comparison group, symptoms from the side
of the upper respiratory tract dominated, in
particular, nasal congestion 46.8% (n=68),
rhinorrhea 21.3% (n=31) and fever 88.9% (n=129)
and diarrhea 5.8% (n=8) were more frequently
noted.

At the same time, in terms of duration, almost
all symptoms of the disease were registered a
little longer in children of the Group I, except for
diarrhea, which, despite an insignificant share of
representation in patients, was probably observed
longer in children 0—11 years old, which can
probably be caused by the subjectivity of the
assessment by parents in children and groups and
the possibility of self-assessment of their own
condition by the majority of representatives of
the comparison group. Thus, after the fifth day of
treatment in the hospital, such clinical symptoms as
general weakness, cough, phenomena of pharyngitis
and exanthema persisted in adolescents, which
were registered less often in this age group, but
persisted for a longer time (Fig. 1).
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The course of the COVID-19 in 16.4% (n=7)
of the patients of the Group I was accompanied
by a severe disturbance of the general condition,
while in the patients of the Group II, a severe
course of this disease was registered in only
6.9% (n=10). The predominance of the severity
of the course in adolescence can be explained by
the dominance in the majority of patients of this
age group of lesions of the lower respiratory tract
and the development of pneumonia in 58.2%
(n=25) of cases in comparison with patients
of the Group II, where the frequency of
pneumonia did not exceed 23.9% (n=34). Clinical-
epidemiological analysis showed that the severity
of the course of the COVID-19 was associated
in adolescents as follows: Se — 16.4% (95% CI:
9.68-25.21); SP — 93.1% (95%CI: 86.09-97.29);
OR — 262 (95%CIL: 09-7.4); RR — 2.4 (95%
CI: 1.2-4.5), AR — 0.09. It is also worth noting
that, compared to patients of the Group II, the
Group I had an increased risk of damage to the
lower respiratory tract as a result of a respiratory
infection caused by SARS-COV-2: OR —
443 (95% CI: 24— 8.1); RR — 1.99 (95% CI:
1.36-2.9), AR — 0.35.

The relatively severe course of the COVID-19
in adolescent patients with a predominance of the
tendency to involve the lower respiratory tract
in the inflammatory process was also reflected
in the average duration of inpatient treatment
for patients of different ages. Thus, the
average length of stay in an inpatient bed
of children of the Group II was 8.6 days, compared
to the Group I — 11.5 days.

The more severe course of the COVID-19
inteenagerswasalsoreflectedinthetreatmenttactics
in this age group. In particular, adolescent patients
probably received systemic glucocorticosteroids
(GCS) 6.1£1.64 days for alonger period of time and
required oxygen supplementation — 6.0+3.5 days,
as well as more often received antibiotic
therapy — 58.1% (n=25) and required infusion
therapy (IT) — 37.2% (n=16) with glucose-
saline solutions and the need to use direc-
tacting anticoagulants — 13.9% (n=6). Features
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Fig. 2. Treatment for COVID-19 in children

and duration of treatment for COVID-19 at the
inpatient stage in children of both comparison
groups are shown in Table 2 and Fig. 2.

For a more visual demonstration of the clinical
features of the course of COVID-19 in teenagers,
we cite cases from practice.

Clinical case 1

Boy O., 16 years old, was hospitalized in the
intensive care unit on the 5th day after the onset
of the disease with complaints of an increase
in body temperature to 39.5°C, cough, shortness
of breath, skin rash. From the anamnesis:
the 1st day — acute onset of the disease with
an increase in body temperature to 39.5°C, cough;
the 2—3rd days — increase in body temperature
up to 39.5°C, cough, shortness of breath;
the 4th day — a rash appeared all over the body,
an increase in body temperature to 39.5°C, cough,
shortness of breath; the day 5 — hospitalization in
the intensive care unit of the Chernivtsi Regional
Children’s Clinical Hospital with suspicion
of bilateral pneumonia, respiratory insufficiency
of the I-IT degree, hyperthermic syndrome.
Suspected case of COVID-19? Epidemiological
contact denies. During the objective examination
at the time of hospitalization, SaO2 — 94%, body
temperature — 37.8°C; respiratory rate — 28/min.
The general condition is severe, which is due to the

Table 2

Duration of treatment for COVID-19 in children (days)

Group Oxygen subsidy Antibiotics Infusion therapy Glucocorticosteroids
| 6.0£3.5 12.5+0.8 2.9+0.97 6.1£1.64
1 1.4+0.22 8.1£0.47 2.3+0.66 2.5+0.34
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phenomena of broncho-obstruction of the IT degree,
hyperthermic, intoxication syndromes. The face
is hyperemic, the whole body has an erythematous
rash of various sizes. Chest retraction
of the I-1I degree. Auscultatory breathing over the
lungs is weakened on both sides, wet fine-vesicular
rales, more on the right. Diagnosis: Out-of-hospital
viral-bacterial bilateral interstitial pneumonia,
complicated II degree broncho-obstruction,
[-1T degree respiratory failure. COVID-19
confirmed by polymerase chain reaction (PLR).
In the general blood analysis, a tendency
to  thrombocytosis  (407x1010),  moderate
neutrophilia (rod-nuclear — 31, segmentonuclear —
42) is observed. Among the results of additional
research methods, attention is drawn to a three-
fold increase in C-reactive protein (24 mg/ml)
and D-dimer (1800 ng/ml), an increase in the
level of procalcitonin (1.4 ng/ml). A positive result
of the polymerase chain reaction of swabs from
the throat/nose for SARS-CoV-2 was obtained
on the 5th day from the onset of the disease, negative
on the 16th day from the onset of the disease.
X-ray examination revealed signs of bilateral
polysegmental pneumonia. During the stay
in the hospital, the patient had an increase in body
temperature at the level of febrile values for 4 days.
The patient underwent oxygen therapy — 3 days,
antibacterial therapy (levoflox + meropenem) —
11 days, of which combined treatment — 9 days.
Enoxiparin  sodium, human immunoglobulin
and dexamethasone were also used. On the 4th day
of stay in the intensive care unit, the child’s
condition improved significantly, the child was
transferred for further treatment to the department
of airborne infections. On the 6th day, the rash
disappeared. And already on the 15th day of
treatment in the hospital after the negative results
of the polymerase chain reaction smear, the child
was discharged home in a satisfactory condition.
The peculiarity of this clinical case is the presence
of bilateral interstitial pneumonia, probably of
viral-bacterial origin in the absence of concomitant
pathology, with signs of hypoxemia, which required
treatment in the intensive care unit with oxygen
supplementation,; distinct signs of the inflammatory
process with blood coagulation disorders. Thus, it
can be argued that the disease progressed similarly
to that of adults, but with a more favorable course.

Clinical case 2

Boy H., 10 years old, was hospitalized in
the infectious department on the 4th day after

56

the onset of the disease with complaints
of an increase in body temperature to 38.2°C,
a rash all over the body, itching. From the
anamnesis: the 2nd day — increase in body
temperature to 38.7°C; the 3rd day — increase
in body temperature to 39°C, rash all over
thebody,itching. Asprescribed by thedoctor,hetook
Flemoxin, Cetrin, Nurofen; On the 4th day — they
consulted a pediatrician, and he was hospitalized
after being referred to the Chernivtsi Regional
Children’s Clinical Hospital. Diagnosis upon
referral: Suspicion of COVID-19. Epidemiological
contact denies. During an objective examination
at the time of hospitalization, SaO> was 98%,
body temperature was 37°C, and the respiratory
rate was 24/min. General condition of medium
severity due to hyperthermic, intoxication
syndromes, catarrh of the upper respiratory tract.
On the skin of the trunk, lower and upper limbs,
a spotted-papular rash on a hyperemic background,
prone to fusion, is noted. Diagnosis: acute
viral infection of the upper respiratory tract of
multiple localization, medium-severe course.
COVID-19-Acuterespiratorydisease. Inthegeneral
blood analysis, leukocytosis with neutrophilia, a
tendency to thrombocytosis is noted. Among the
results of additional research methods, attention
is drawn to a three-fold increase in C-reactive
protein (24 mg/ml) and D-dimer (1400 mg/ml),
the level of procalcitonin within the normal range
(0.18 ng/ml). A positive result of the polymerase
chain reaction of swabs from the throat/nose
for SARS-CoV-2 was obtained twice (on
the 3rd and the 8th day from the onset of the
disease). During the wultrasound examination
of the organs of the abdominal cavity, an increase
in the size of the spleen was revealed. During
the stay in the hospital, the body temperature
was kept within normal limits. The patient was
treated with ceftriaxone antibacterial therapy
for 10 days, anticoagulants and antiaggregants,
glucocorticosteroids were administered. On the 8th
day from themoment of illness, the rash disappeared.
On the 10th day, the child was discharged home in
satisfactory condition.

Thus, this clinical case is distinguished by the
presence of a polymorphic rash in a child, areas
of confluent nature with hemorrhagic elements,
probably due to vasculitis against the background
of elevated body temperature and minimal
signsofcatarrhoftheupperrespiratorytract,butwith
a high level of indicators of inflammatory markers
and signs of hypercoagulation.
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Conclusions

Among pediatric patients hospitalized for
COVID-19, the share of adolescents was 22.9%
(n=43).

In adolescence, the epidemiological role
of family contacts with regard to COVID-19
decreases, and the value of unidentified non-
familial sources of infection increases — 44.2%
(n=19).

The clinical course of the coronavirus disease
in adolescent patients is characterized by a longer
intoxication syndrome and symptoms of damage to
the lower respiratory tract.
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O.1. KopHivyk1, I.B. Tumuyk', H.M. ®@eperuy?, KO.T. KoHe4Hnii

NPaMmno3nTnBHa MiKpo0OioTa 9K NOTEHL,iMHI YNHHUKMN
iHpekuin, NnoB’A3aHNX i3 HAJaHHAM MeAU4YHOI A0NOMOoru,
y oiTen Ta Aopocnnx

1J1bBIBCbKMNIM HALLIOHANBHUI MEANYHWIA YHIBEPCUTET iMeHi [daHnnna lanuupkoro, YkpaiHa
2KoMyHasbHe HekoMepLLiHe NiaAnprueMcTBO J1bBIBCbKOI 061acHOi paay «J1bBiBCbka 06nacHa autaya kiiHivyHa nikapHa «<OXMATANT», YkpaiHa

Modern Pediatrics. Ukraine. (2023). 5(133): 58-64. doi 10.15574/SP.2023.133.58

For citation: Korniychuk OP, Tymchuk IV, Ferents NM, Konechnyi YT. (2023). Gram-positive microbiota as potential factors of
healthcare-associated infections in children and adults. Modern Pediatrics. Ukraine. 5(133): 58-64. doi 10.15574/SP.2023.133.58.

Y JleBiBCBKIN 06NaCTi BMNaOKM iHOEKL, NOB'A3aHKX i3 HaoaHHAM MeanyHoi gonomoruy (IMHMA), y aiter 3ycTpidaioTses, ane npaktmyHo
He peecTpytoTbes. 3a nepion 2019-2021 pp. He 3apeecTPOBaHOro X04HOMO BMNAAKY.

MeTta — BUAINNTY Ta NOPIBHATY BUAOBWIA CKNaa, NOTEHUIMHNX 30yaHKKiB INMHM/,y aitert Ta OpoCcnnx y ctaujoHapax M. J1bBOBa.

Martepianu Ta metoan. Martepian Ana OOCIAXEHHA 3abvpanu B AiTel i3 PidHvX BI0NOriYHMX Hil, Aki nepebyBanm Ha CTaujoHapHOMY
nikyBaHHI B nikapHax MicTa JlbBosa. laeHTndikauiio npoBoannn 3a gonomoroto Habopis «MIKRO-LA-TEST» BnpobHuuTBa «Erba Lachema».
AHTUBIOTVKOYYTIMBICTE BM3HA4anu 3rigHo 3 pekomMeraauiamu EUCAST.

CratmctniHy 06p0o0OKy AaHnx BUKOHAHO 3 A0NOMOro nporpamu «Microsoft Excel 2007>.

Pesynbratu. Cepes B1aineHoi rpaM No3nTneHOI MiKpobioTw, WO Bianosinae kputepiam IMHM/, y [opocnnx Hat4acTile BUABASIV EHTEePO-
kokn (30,8%), cepen aiten (Bio, O no 17 pokis) — vy 35,4% Bunaakis. EninepmansHui cTadinokok Bif, NauUieHTiB AUTAYOI kateropii, gk 36yaHVK
THINHO-CENTUYHOMO NPOLECY, BUSBNANN Ha 3aran B 21,5%, Tomi aK y nopocnux — 27,2%. 3HadHa (63,6%) yactka kynetyp S. aureus, BUAINEHVX
BiJ, AiTel, Oyna CTilikolo A0 aMoKeuUMiHy (cepen aopocnux — 56,5%), uedtasnammy (54,5%) Ta uedypokcnumy (45,4%). Cepen, A0OPOCVX
nauieHTiB 3Ha4YHO BULLIMM OYB BiACOTOK BUAINEHUX PE3UCTEHTHIX LTamiB 0 LedTpiakcoHy (65,2%), uedoTtakcumy (52,2%), uedenimy (87,0%)
NOPIBHAHO 3 TakMMW NnokasHukamn B aitert — 9,1%, 18,2% i 36,4%, BignosiaHo. LLIMPOKO BXVBaHWM OCTaHHIMW pOKaMu B NiKyBaHHi AiTewn
aHTUBIOTVIK LePTN30KCUM Y 45,5% He OyB eDeKTUBHIM.

BUCHOBKM. He3Baxatouun Ha H13bkuiA piBeHb peecTpyBaHHs IMHM/I y aiten, us npobnema icHye. KinbkiCTb pe3UCTEHTHUX LWTaMIB 30ibLIYETb-
Cs. AHTMOIOTVKOYYTIVBICTb LUTAMIB, BUAINEHVIX Y OITEN Ta AOPOCINX, 3HAYHO PIZHUTLCS, TOMY 3araibHi pekoMeHaaLii MoxyTe OyTV He OIEBUMN.
Ponb kniHiyHOro Mikpobionora Ta enigemMionora € Haa3Bu4anHoO BaxMBOIO A5 ePEeKTUBHOMO IHPEKLINHOIO KOHTPOIO Ta AKICHOT eMMipUyHOI
aHTMBIoTUKOTEPAanii B OKpEMUX 3aK1aaax OXOPOHN 300P0B A,

JocnioxeHHss NpoBeaeHO BIANOBIAHO 40 CTaHAaPTIB BI0ETVIKK, yXBaNneHo eTn4HM KomiteToM JIHMY imeni danvna Ffanvuskoro. Ha nposeneH-
HS AOCNIOXEHb OTPUMAaHO iIHGOPMOBaHY 3rofy naLieHTiB (6aTbkiB AiTert abo iXHIX ONiKyHIB).

ABTOPY 3a4BNF0Tb NPO BIACYTHICTb KOHMNIKTY IHTEPECIB.

Kniouosi cnoBa: iHhexLii, N10B’A3aHi 3 HagaHHaIM MEANYHOI AONOMOrM, rpamMnosnTBHa MIKPOBGIOTa, roCniTanbHa iHbEKUIA, AUTaYniA cTauio-
Hap, Oitun.

Gram-positive microbiota as potential factors

of healthcare-associated infections in children and adults

O.P. Korniychuk!, I.V. Tymchuk, N.M. Ferents2, Y.T. Konechnyi?

Danylo Halytsky Lviv National Medical University, Ukraine

2Communal Noncommercial Enterprise of Lviv Regional Council «Lviv Regional Children’s Clinical Hospital <OHMATDYT», Ukraine

In the Lviv region, cases of healthcare-associated infections (HAIs) in children occur, but are practically not registered. For the period
2019-2021, not a single case was registered.

Purpose — to identify and compare the species composition of potential HAls pathogens in children and adults in Lviv hospitals.

Materials and methods. Material for the study was collected from children from various biological niches who were undergoing inpatient
treatment in Lviv hospitals. Identification was carried out using MIKRO-LA-TEST kits manufactured by Erba Lachema. Antibiotic susceptibility
was determined according to EUCAST recommendations.

Results. Among the isolated gram-positive microbiota that meets the criteria of HAls, enterococci were most often detected in adults (30,8%),
among children (from O to 17 years) — in 35,4% of cases. Staphylococcus epidermidis was detected in 21,5% from children's patients,
as the causative agent of the purulent-septic process, while in adults — 27,2%. A significant part of S. aureus cultures (63,6%) isolated from chil-
dren was resistant to amoxicillin (among adults — 56,5%), ceftazidime (54,5%) and cefuroxime (45,4%). Among adult patients, the percentage
of isolated resistant strains to ceftriaxone (65,2%), cefotaxime (52,2%), cefepime (87,0%) was significantly higher compared to such indicators
in children — 9,1%, 18,2% and 36,4%. The antibiotic ceftizoxime, widely used in recent years in the treatment of children, was not effective in
45,5% of cases.

Conclusions. Despite the low level of registration of HAIs in children, this problem exists. The number of resistant strains is increasing.
The sensitivity of strains to antibiotics isolated in children and adults differs significantly, so general recommendations may not be effective.
The role of the clinical microbiologist and epidemiologist is extremely important for effective infection control and quality empiric antibiotic
therapy in individual healthcare settings.

The research was carried out in accordance with the standarts of bioethics, approved by the ethics committee of the Danylo Halytskyi LNMU.
The informed consent of the child's parents and the patient was obtained for the description of the clinical case.

No conflict of interests was declared by the authors.

Keywords: HAIs, gram-positive microbiota, hospital infection, children’s hospital.
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Beryn

KpaiHCbhKe CYCIIJIbCTBO CTOITh Ha MOPO3i

CKJaHux  aeMorpadiuHux — mpobiem

yepe3 psi/i YMHHUKIB, TMOB'SI3aHUX K
3 arpeciero CyCiJlHbOI Jlep:KaBu 1 Mirpaifien Hace-
JIEHHSI, TaK 1 3 HU3bKUM PiBHEM HApPOKYBaHOCTI,
Mo crocrepiranocd mie go Bifinn. Tomy 3aBiaH-
HsI OXOPOHM 3/I0POB’sl, NOB’s13aHi 31 30epeKeHHsIM
JKUTTS 1 3I0POB’SE KOKHOTO MaJioKa, € 0COOJUBO
BaskTMBUMU. /{11 yeminiHoro pehopMyBaHHS 0XO0-
POHU 3/I0POB’ B YKpaiHi Ta ii iHTerpariii y cBiTo-
By CHUCTEMY OXOPOHHU 3/I0POB’sl € HeoOXimHIuM
BIIPOBA/PKEHHSA €BPOIEHChKUX MiIXOAIB /10 Y/IO-
CKOHAJIEHHSI MeXaHi3MiB iH(EKIINHOTO KOHTPO-
JII0 Ta EMiHArJsAILY, M0 € 0COOJUBO BaKJIUBUM
JUIST YCIITHOTO peopMyBaHHS TPETUHHOI JIAHKH
HaJIaHHS MEIUYHOI OTIOMOTH. BUKOHAHHS Takmx
3aBjaHb He MOKIMBe 6e3 6asucHoi indopmarii mpo
piBeHb 3aXBOPIOBAHOCTI Ta 0COOJMUBOCTI PO3BUTKY
iH(eKITi, OB I3aHNX 13 HAJIAHHSIM MEJINYHOI JI0-
nomoru (ITTHM/T), cepen piteil.

lTocmitamizoBani  [AiTM  TiAMAIOTHCS  PUSUKY
posButky IITHM/I depe3 BHyTpilllHi YMHHUKH,
[IOB’s13aHi 3 IUTAYNM BIiKOM, TAKKICTIO XBOPOOU Ta
HU3BKUM CTaTyCOM XapyyBaHHS; a TAKOK 30BHIIII-
Hi YMHHUKH, TaKi 9K NUPKYJAIIS B JiKapHIHOMY
CepeoBUIIl aHTUOIOTUKOPE3UCTEHTHUX MiKPOOP-
raHi3MiB, BUKOPUCTAHHSI iHBAa3UBHUX IPUCTPOIB,
TaKMX K IeHTpaJbHUIl BEHO3HUI Karerep, Me-
XaHiYHa BEHTWJIAISL JiereHb, CEYOBUIl Karerep
ta inmi gesaticu [11]. TITHM/I posBuBaoTbes
B6M3bKO0 17,9% eiaTpUyHUX MAIIEHTIB Y KpaTHax
i3 HU3bKUM 1 cepe/IHIM PiBHSIMU IOXO/LY TPOMAJISIH.
Haii6inpiy KiTbKicTh TakKMX XBOPOO CTAHOBJISITH
nHeBMOHii (58%), morim iHdekIii cewoBUBiIHNX
nuiaxiB (31%). Cepen manientis i3 [ITHM/L Bu-
SABJIEHO 3HauHe TIOMIMPEHHSI MIKPOOPTaHi3MiB,
3 skux 16 (61,5%) OyJiu rpaMHEraTUBHUME MiKPO-
opranizmamu ta 10 (38,5%) — rpaMno3uTUBHUMU.
CrifikicTb 10 eMITIPUYHUX aHTUOIOTHKIB TIOB sI3aHa
3 IMABUIIEHHSM PiBHSI CMEPTHOCTI B IMAIli€EHTIB i3
S. aureus, CoNS, entepoxokamu, Enterobacter spp.,
P. aeruginosa, K. pneumoniae ta E. coli [1].

Y cepennboMmy MOPOKY B YKpaiHi PEECTPYETDH-
cs1 966489 sumnankis ITTHM/I cepen miTeit pisHo-
ro Biky. ¥ JIbBiBChKiil obsacti Bumaaku [TTHM/]
y JiTel 3yCTpivaloThed, ajie MPaAaKTUYHO HE PEECTPY-
1oTbesd. 3aiepion 2019—-2021 pp. He 3apeecTpoBaHO
sxomHoro Bunanky [6]. Hacammepesn 1ie mos’sg3ano
3 BifICyTHICTIO iH(EKITITHOTO KOHTPOJTIO B JIIKAPHIX
i 6osI3HIO TMOKa3aTH pPeasbHy KiJbKICTh BUITAJIKIB
IMTHM/I. Hanpuxintmi 2021 poxky B ¥Ykpaini moya-

ISSN 2663-7553 Cyuacua nexiatpisa. Ykpaina 5(133)/2023

JIV JIIATU HOBI NpaBUJa iHQEKIIHHOTO KOHTPOJTIO,
TOMY MO>KHA CIIO/[iBaTUCS Ha 3MiHY CTaTUCTUYHUX
JTAHUX.

Mema nocnizkeHHsT — BUIJIUTU Ta TTOPIBHATH
BUIOBUI CKJIa/[ oTeHinnnx 30yaaukis [TTHM/T
y AiTel Ta JopocJaux y cTaiioHapax M. JIbBoBa 3a
nepios 2019-2021 pp.

Marepiajgu Ta METOIM JOCITiKEHHS

Marepian g JIOCHiKeHHs 3i0paHo B -
Teil 3 Pi3HUX OGIOJOriYHMX Hill, gKi nepeOysBain
Ha cTalioHapHoMmy JiikyBaHHi B KomyHasbHOMY
HeKoMepIliiHoOMY TrianpuemMctBi JIbBiBCbKOI 00-
sacHoi paau «JIbBiBChbKa 0bOJ1acHa [UTsAYA KIiHIYHA
gikapug «OXMAT/IUT», ta gfopocnx maiieHTiB
y KomyHnampHOMY HEKOMEPIIITHOMY HiITPUEMCTBI
JIbBiBCHKOT OGsacHoi pamu «JIbBiBcbKa obJacHa
KJiHiYHA JikapHs». [lo pocriijpkeHHs 3amydyeHo
320 nopocux narienTiB (18—84 poxn), 115 mitei
(0—17 pokiB), y romy umcJi 45 mamiokis (0—1 mics-
11b) i3 mijio3poio Ha HagBHicTh [ITHM/I.

Marepian 3i6paHo CTEPUJIBHUMHU TaMIOHA-
mu i 3acisno na CHROMID S. aureus Elite —
bioMérieux, JKOBTKOBO-COIbOBUIT arap, KPOB'sTHIIT
arap, eHTEPOKOK arap, eHjio, cabypo, M’sICO MenTOH-
HuM arap. [nenTudikaiiito mpoBeeHo 3a T0TTOMO-
roto HabopiB «MIKRO-LA-TEST» BupoOuuirrsa
«Erba Lachema». AuTu6ioTnko4yT/IMBiCTh BH3HA-
geno metonom Kipbi—Dbayepa 3rigHo 3 pexomen-
namisimu EUCAST. Tenn pesucrteHTHOCTI mecA
y S. aureus BU3HAYEHO METO/IOM I10JTiMePa3HO-JIaH-
I[IOTOBOI PeaKIIii.

IITHM/] BugBIEHO Ha OCHOBI peKOMeEH/a-
it [leaTpy rpomazichkoro 370poB’s Ykpainu [9]
Ta Haka3y MiHicTepcTBa OXOPOHM 3/10POB’ST YKpai-
Hu [10], BpaxoBytouu sK KJiHIYHI, €11i/1eMi0JI0TiuHi
MOKa3HWKHU, TaK i Pe3yJbraTh MiKpoOioJOoTiuHUX
JIOCJIJIZKEHb.

Craructuany oOpOoOKy MaHWX BUKOHAHO 32
noriomoroio porpamu «Microsoft Excel 2007 ».

HocimxeHHs TpoBeieHo BiMTOBIAHO 0 CTaH-
naptiB 6i0eTHKH, YXBAJIE€HO €TUYHUM KOMITETOM
JIbBIBCHKOTO HAI[IOHAJIBHOTO MEIUYHOTO YHIiBep-
curtery iMmeni [lanuna Tamunbkoro. Ha nposenen-
HS JIOCJ/IKEHb OTPUMAHO iH(GOPMOBAHY 3TOMY
narmienTiB (6aTbKiB /iTelt ab0 IXHIX OIMIKYHIB).

Pe3yibraTH A0CTIIZKEHHS Ta iX 00rOBOPEHHS

3a pesysbrataMyu  MiKpOOiOJOTIYHUX  IOCITi-
mkerb (taba. 1), cepex GakrepiadbHUX 30y/I-
HUKIB 1H(MEKIIHHUX TIPOIECIB, 10 BiATOBIAAIOTH
kputepisim [ITHM/I, Buapinenux Bij piTeid, gxi
nepebyBal Ha CTaI[iOHAPHOMY JIiKyBaHHi, Ipe-
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OPUTTHAABHI AOCAIAKEHHSI

Tabnuys 1

CnekTp MiKpOOpraHi3aMiB — NOTEHLiMHUX YYMHHUKIB iHeKuUiliHnX npouecis,
noB’a3aHunX i3 HaaaHHAM MeAU4YHOI A0MNOMOru, y AiTei Ta AOPOCINX

BikoBa kaTeropisi nauieHTiB
MNpyna mikpoopraHiamie aopocni Anitn "°B°Ha£i%‘2ﬁ:)"" (no1
abc. % abc. % abc. %
[pamMnosuTVBHI BakTepii 103 35,4 28 44,4 16 47,1
[pamHeratuBHi 6akTepii 149 51,2 31 492 17 50
Monbu 39 13,4 4 0,4 1 2.9
YCbOro wramis 291 63 34

BAJIIOBAJIM  MPEJACTABHUKU TPAMHETaTUBHOI Mi-
kpobGiot (49,2% mnporu 44,4% rpaMIIO3uTUBHOI
Mikpob6ioTn), Tomi sk y mopocaux ITTHMJI na
BIZICOTOK TPaMIIO3UTUBHUX OakTepiil mpuirazano
35,4%. IlpeacraBHUKK TPUOKOBOI MiKPOOIOTH B JIi-
Teil BusiBysiucs B 6,4%, a B fopocaux — y 13,4%.
Y MamokiB BikoM 110 1 MicsIsl TeK IpeBajIloBaJIN
rpaMHeraTHBHI OGakTepii HaJ TPaMIIO3UTHBHUMHU,
[POTE 3HAYYIIICTh OCTAHHIX € OiJIbII BUPAKEHOIO.

OCKiIbKM 3 TPaMIIO3UTUBHOIO MiKPOOiOTOIO
B JiTell ToB’sA3aHi iH(EKIii KPOBOTOKY, CENnTHy-
HUI €HAOKaPIUT i3 BUCOKUM PiBHEM JIETATHHOCTI,
GiJIBIN JIeTaIbHO BWBYEHO caMe BKazaHy JIAHKY
GakTepiiiHOi MiKpOOiOTH 1 TIepeayciM — TpeacTaB-
HUKIB Staphylococcus spp. Tndexiiiini mporiecu
cTa(hiIOKOKOBOTO TeHE3y PO3BUBAIOTHCS 32 YMOB
nopyuieHb (GYHKIINH IMyHHOI CHCTEMH, IOIIKO-
JUKEHb IIJIICHOCTI MIKipHUX TIOKPHUBIB 1 CJAM30BUX
000JIOHOK, TIOPYIIEHHSI TPOIECy 3aMiHM TPaH3M-
TOPHOI MiKpPOGIOTH Ha IOCTiiiHY, aBTOXTOHHY 1 Xa-
paKTepHy AJs MaJiOKOBOTO Biky. Ilepmri o3nakm
3aXBOPIOBAaHHS MOXKYTb 3 IBUTHCS SIK 32 KiJIbKa 110
icJisd HApPOJKEHHS, TaK i Ha TIEPIIOMY POILi SKUTTSI.
3oJsioTucTil cTaisIOKOK y JAUTUHU MOKE BUKJIIH-
KaTh pPi3HI XBOpOOM, ajie yacTillie ypasKy€EThCs
IKipa, IITKOBA PaHKa i KUIIIEeYUHUK MaJIIOKa.

3a 9acTOTOI0 BUJIIJIEHHS CTIEKTP TPAMITO3UTHB-
Hol Mikpobiotn — MokanBux ynHHUKIB [TTHM/I,
i30JIbOBAHKX BiJ Aopocaux ocib i Bix miteil, Mae
IeBHI BiZIMIHHOCTi. 3a IOPIBHSIHHS TaKCOHOMIil
MOKJIUBUX eTiosoriynmx umHHUKIiB IITHM/I,
BUSIBJIEHUX Y JIOPOCJNX, BCTAHOBJIEHO, IO 32 Ya-
CTOTOIO BUCIBaHHSA HAWBUIINN TTOKAa3HUK MTPUTIAJIaB
na enrepokoku (30,8%). Cepesr KOHTUHTEHTY [TH-
Ta4oro Biky (Biz 0 10 17 pokiB) eHTEPOKOKY BUSB-
JISLTNCS T1ie yacTinie — y 35,4%, a cepeji MaJIIOKiB —
y 31,8% sumnazakis (taba. 2). DBaxrepii pomy
Enterococcus i3 Gi1bIIMM PO3KUAOM BUSIBJISLIACS B
JIiTel 3aJIesKHO Bifl IIKAPHSHOTO 3aKTaIy.

[TomiOHI MOKA3HUKK He3aJIeKHO Bijl BIKOBOI Ka-
Teropii BCTAHOBJIEHO Yy BUSIBJIEHHI TPE/ICTABHUKIB
pony Streptococcus. BijcoTok BHWCIBaHHSI CTperi-
ToKOKiB ctaHoBuB 10,8 (mopocri marientn), 10,8

60

(cepen 3aranbHOI Koroptu miTeit) Ta 9,1 (Mamioku
1o 1 micsans).

OCKiZTbKM  OCHOBHMM YWHHUKOM PO3BUTKY
iH(EKITITHUX TTPOIIeCiB y peaHiMaIliiHUX Bi/i/TiJIeH-
HAX 3aJUIIAI0THCS CcTahiIOKOKY, BU3HAYEHO BUIO-
BUI CIIEKTD BKa3aHOI IpyIy GaKTepiil, ki Crpudm-
HSIIOTh THIMHO-CENITUYHI cTaHU. Tak, 3a BUIOBUM
criekTpoM cradisiokoku nipejcrabieri 10 Bugamu.

Enigepmanbuuii ctadiJIOKOK Bijl MAIi€EHTIB JTU-
TSYOI KaTeropii, s’k 30yAHUK THIfHO-CENTUIHOTO
mporiecy, BiamiuaBest Ha 3aran y 21,5%, Toxi sk
y nopociaux — y 27,2%. Ane B mamokiB 10 1 mi-
cang S. epidermidis crpuunHgB  iHGEKIIHMI
npoiiec y 22,7%, 1110 MOB’sI3aHO TIEBHOIO MipOIO 3
BUCOKUM pPiBHeM iH(DIKyBaHHS HOBOHAPOJKEHUX
S. epidermidis. 3a jaHumu JiTepaTypu, BKasaHWU
MOKA3HUK csirae 38,4% y HEOHATAJIbHUX BiJliJIeH-
Hax [1]. OcobmBy 1pobsieMy CTAHOBJISTH HOBO-
Hapo/UKeHI 3 HU3BKOIO Barof, CMEpPTHICTh SKUX
BHacCJimoK cemncucy S. epidermidis nocsirac 4,8%
[4]. Xoua S. epidermidis BBaskaeThCsi KOMEHCAb-
HUM MIiKPOOPraHi3MOM, THYYKICTb HOTO T€HOMY
(uepes ormocepenkoBany jmi0 enremeHTa 1S256)
i 3patHicTh 10 HAOYTTS MOOLJIBHUX TE€HETUYHUX
€JIEMEHTIB JIa€ 3MOI'y Peayli30ByBaTh OMY I1OTEH-
ian 30yanuka ITTHM/I,

3a gaHumu Jiitepatypu  [2], 3osoTucTAR
cTadiJIOKOK € OCHOBHUM TIATOTEHOM JIIOJWHU, IO
CcripuunHAA€E iHGEKITT 3 BACOKUMU PIBHAMHU 3aXBO-
PIOBAHOCTI Ta CMEPTHOCTI K y MEJAVMYHUX 3aKJia-
JlaxX, Tak 1 B rpomaji, BusiBieHo y 15% maiieHTiB
MUATSY0I BIKOBOI KaTeropii. 3a JaHWUMU HaIINX
JOCTJKEHb, S. aureus GyB MPUYMHOIO iHGEKIT-
HUX TIporieciB y 16,9% miteii.

3 ueBenukoio (6,1%) 4actoToio B 0POCIUX
BUSBJISIOTD S. haemolyticus, mosasik Bim miTeit
BKa3aHW BUJl BUIJISIOTH HA TAKOMY K PiBHI —
y 4,6% i 4,5% (BianosigHo 3araJbHUl TOKa3-
HUK cepejl JliTeil Ta BiJl MaJOKIB). AK mpaBuJio,
S. haemolyticus 0B’s13y10Th 3 iHMEKIIAMY MIKipH i
M’ sIKuX TKaHwH. [TopiBHSAHO 3 TOHOIIIEHMMU HOBO-
HapoKeHuMH, S. haemolyticus dacTiine KOJIOHI3y€E
kutednuk (35% mporu 89,9%; P<0,001) i mikipy
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Tabnuys 2

BupaoBuii po3noain ycix BuaineHux npeacraBHUKIB rpaMno3uTUBHOT MiKpoGioTu

Bun, Aopocni Aitn HOBO:'a“figﬂ)::)"' (no

abc. % abc. % abc. %
Staphylococcus epidermidis 53 27,2 14 21,5 5 22,7
Staphylococcus aureus 23 1,8 11 16,9 4 18,2
Staphylococcus hominis 8 4.1 3 4,6 1 4.5
Staphylococcus haemolyticus 12 6,1 3 4.6 1 4,5
Staphylococcus lugdunensis 5 2,5 2 3,1 1 4,5
Staphylococcus xylosus 2 1 0 0 0 0
Staphylococcus warneri 2 1 0 0 0 0
Staphylococcus saprophyticus 5 2,5 1 1,5 1 4.5
Staphylococcus lentus 3 1,5 1 1,5 0 0
Staphylococcus simulans 1 0,5 0 0 0 0
Enterococcus spp. 60 30,8 23 35,4 7 31,8
Streptococcus spp. 21 10,8 7 10,8 2 9,1
YChoro wramis 195 65 22

(50% mpotu 91,8%; P <0,001) HemoHomeHux Ho-
BoHapoKeHux i marepis (15% nporu 38,8%) [12].

S. lugdunensis 3pinka BUIJISIOTH BiJl MAIi€HTIB
BiiliIeHHS 1HTEHCUBHOI Teparii He3aJIeKHO Bif
BiKOBOI KaTeropii i BU3HAIOTb PiIKICHOK MPUYHU-
HOIO TTi3HbOTO CEIICUCY B HEJOHONIEHUX JiTei [8].
3a pesyJibTaTaMy HAIIMX JIOCJI/KEeHb, BKa3aHUH
BUJI BUABJISIJIN Yy 2 JliTeil JOMIKLIBHOTO BIiKY, IO
cranoBuTh 3,1% cepen miTeil BikoBoi KaTeropii Bij
poky no 17 pokis, i siunite B 1 (4,5%) muTHHE cepej
matiokiB. I[To ogromy (1,5%) Bumagxy cepes miTeit
30ynaukom IITHM/I 6yB S. saprophyticus, y nopoc-
JIUX TarienTiB — y 5 (2,5%) oci6. TlooauHoko Bif
JIOPOCJINX MAI[EHTIB 1 AiTeil OiIbII CTApIIOro BiKy
BUCIBaIM TakoX S. lentus. PinkicHUMM YMHHUKa-
MU 3aMaJbHOTO TPOIECY B JAOPOCIUX OYJIU TAKOK
S. simulans. 3 martepiaiy, 3a0paHoro B JIiTell, BKa-
3aHi 6GakTepii He BUCIBAIMCS.

Xoua 3a 4acTOTOIO BUJIIJIEHHS 3 KJIHIYHOTO Ma-
Tepiany Tpu iH(EKIIHHNX MpoIlecax MPeBaIioBaB
S. epidermidis, 3a piBHeM BipyJIeHTHOCTI Oi/IbII 3HA-
YYIIUM TIATOTEHOM CJIiJl BBaXKATU S. aureus, SKui
GIJIBIIIOI0 MiPOIO € HEOE3TIETHUM JIJIST TUTSIIOTO OP-
ranisamy. OcobmmBocTi ioro 6Giosorii Ta 37aTHICTD
10 HAOYTTSI PE3MCTEHTHOCTI 10 MPOTUMIKPOOHMX
XiMioTepalleBTUYHKUX IperapaTiB  3a0e31euyioTh
NepHUIicTb cepe/i OCHOBHUX YMHHUKIB OIOPTYHi-
CTUYHWX, Y TOMY YHCJIi TOCTITATbHUX 1H(DEKITIH.

[TpoBesieHO TOPIBHSIHHST PE3UCTEHTHOCTI /10 aH-
TUOIOTHKIB 130JTIB S. aureus, ojepKaHuX 3a pe-
3yJIbTaTaMK MiKPOOGIOJIOTiuHOI MiarHOCTUKHU THiii-
HO-3alaJIbHUX 1 CENTUYHUX TTPOIIECIB Y MAIli€HTIB
JIATSIYOTO 1 I0POCJIOTO JIIKAPHIHUX 3aKJIA/IiB.

3a parnmvu Tabsuti 3, 3Hauna (63,6%) yactuHa
KYJIBTYD, BUJIJIEHUX Bijl JliTeil, BUSIBUIACS CTili-
KOIO /10 aMOKCUITUJTIHY (cepet fopocaux — 56,5%).

[Ipuyomy pe3aucTeHTHICTD 0 3aXUIEHOTO AaMOKCHU-
[WJIHY TPaKTUYHO OyJia Ha TOMY K PiBHI.
Haii6inpmumii BiACOTOK CTIMKUX LITaMiB 30J10-
THCTOr0 cradiiokoKa A0 iHmMX OeTa-jTaKTamiB
Biamivasu 10 tedrazuaumy (54,5%) ta 1nedypok-
cumy (45,4%). Tlpore cepexn mitamis, i30J1b0OBa-
HUX BiJl OPOCJIMX MAI[€HTIB, 3HAYHO BUIUM OYB
Bi/ICOTOK PE3NCTEHTHUX IITaMiB /10 IedTpiakco-
Hy Ta nedorakcumy — 65,2% i 52,2%, Bianosiz-
HO, TIOPIBHAHO 3 TaKUM TIOKAa3HUKOM Yy JTeld —
9,1% 1 18,2%. 3HauHo GiJbllle PE3UCTEHTHUX KYJIb-
TYpP, BUJIJIEHUX BiJl JOPOCIUX, BUABJAINA 1 MO0
nedenimy — 87,0% mpotu 36,4%. Illupoko BikuBa-
HUIT OCTaHHIMU POKAMU B JIIKYBaHHi [iTeit aHTu610-
TUK 11e(TU30KCUM Y 45,5% He € e(heKTUBHIM uepe3
BEJINKY KIJIBKICTh CTIHKUX mITamiB. IMOBipHICTB
eexkTuBHOCTI TeoIIepa3oHy TeK € He3HAYHOTO,
MPOTe BEJBMU JIOIIJIBHUM € 3aCTOCYBAHHSI HOTO
iHTi6ITOP3aXMIIEHOrO  aHAJIOTa, OCKIJIBKU Kijib-
KIiCTh PE3MCTEHTHUX MITAMiB /10 IIbOT0 aHTUOIOTHUKA
He nepeBuriye 9,1%. Uepes Te, mo xapbameHeMn
GIJIBII IMPOKO BUKOPUCTOBYIOTHCS JIJIsT JTIKYBaHHS
JIOPOCJINX, YaCTOTA BUCIBAHHS CTIMKUX MITAMIB CSI-
ra€ TPETUHU 130JIATiB, cepejl IiTeill 3HaUHO MeHIITe —
27,3% mojo iminenemy ta Jutie 9,1% — 1omo me-
porieHeMy. AHAJIOTIYHO B KiJibKa pasiB KiJIbKiCTh
PE3UCTEHTHUX MITaMiB MPAKTUYHO /10 YCiX GTOPXi-
HOJIOHIB cepeJl JOPOCINX HAIIEHTIB € G100, HixK
cepeji MITaMiB, BUJILIEHUX BiJi ZliTell. 30Kpema, Biji-
COTOK CTIHKUX MITaMiB /IO TUTIPOMIOKCAIUHY CTa-
HOBUTbH 63,2% M10/I0 i30JIATIB BiJl IOPOCIUX TIPOTH
18,2% 110710 130J14TiB, BUAlIeHUX Bijg AiTell. PiBenn
eeKTUBHOCTI aMIiHOTJIIKO3U/IB JJs TPOTHUMI-
KPOOHOTO JIIKYBaHHSI JIiTEHl 3aMIIAEThCS JOCTAT-
HbO BUCOKHM, 035K KIJIBKICTh CTIMKUX 130JIATIB
i3 KJIHIYHOTO Marepiany BiJl JOPOCJIUX € 3HaY-
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Tabnuys 3
BipncoTtok BuaineHux wramie S. aureus, pe3MCTEHTHUX
A0 aHTUGIOTUKIB, y AOpOoCnuX i AiTei

AHTUOIOTUK Aopocni | Aitm
beHsmnneriumnin 100 -
OkcaupniH 78,2 -
AMMILNIH 65,2 -
AMOKCULANIH 56,5 63,6
AMOKCULMIIH/KNaBYNaHoBa K1McnoTa 52,2 -
MinepaunniH 30,4 -
LledasoniH 87 18,2
Lledrazmamm - 545
Llepypokcnm 65,2 454
LledpTpiakcoH 65,2 91
LledtpiakcoH / Cynbbaktam 65,2 -
LledpoTtakcum 52,2 18,2
Lledpenim 87,0 36,4
Lledikcnm - 36,4
LlepTasmamm / aBibaktam - 18,2
LledTizokcum - 45,5
CynbnepasoH - 9.1
LlecdbonepasoH - 54,5
IMineHem 30,4 27,3
MeponeHewm 30,4 9,1
JiHesonig, 0 18,2
BaHkomiupmH 0 0
BauntpaumH 78,2 -
LivnpodnokcaLyH 65,2 18,2
OdnokcaupH 65,2 9,1
JleBodnokcauyH 65,2 36,4
FaTudnokcaumH 43,5 9,1
MokcrdnokcaumH 52,2 -
feHTamiumH 78,2 9,1
HeTtunmiunH 522 -
TobpamiumH 30,4 18,2
CisoMiupH 52,2 -
AMiKaLVH 43,5
A3UTPOMILMH 435 273
EputpomiumH 435
KniHgamiumH 652 -
Ko-Tprmokcason 30,4 -
dypasuanH 0 -
TeTpaupknin 52,2 -
Tireumknid - 0
PudamniumH 21,7 -

[MpumiTka: «-» AOCNIAXEHHA HE MPOBOAMIOCS.
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Ho Bumoio. OCTaHHIMM pOKaMU 3HAYHO YacTille
BUCIBaIOTh Bifl IiTE€H CTiHKi IITAMU 10 a3UTPOMIIIH-
HY. 3a pe3yJbraTaMy HallluX J0CJi/[’KEHb, HA BiJICO-
TOK PE3UCTEHTHUX 130JITiB pumagano 27,3%.

[Tiz yac BUBYEeHHS OIOJOrIYHUX BJIACTUBOCTEH
i30/1ATiB GaKTEPIHUX KyJBTYP MPOBEAEHO JOCJIi-
mwkenHs 3 BuainenHs JIHK ta Buasinennss MecA
reHa y mramis S. aureus. Jlniie y 2 KyibTypax miji-
TBEPXKCHO HOTO HAgBHICTb, 1110 BU3HAYAE 3/aT-
HICTb CHHTE3yBaTW MEHIIUIIH3B I3yI0unil 610K
2a (I13b2a), Binomo, mo ren MecA BXOANTH
JI0 CKJIajly MOOIJTBHOTO TEHETUYHOTO eJIeMEeH-
Ta <«CTadiIOKOKOBOI XPOMOCOMHOI KaceTu mec»
i € HabyTOIO O3HAKOIO.

Ot:ke, BCTAaHOBJIEHO BiIMIHHOCTI y BUJIOBOMY
CIeKTpi 30yAHUKIB THIHO-3alaJbHUX IIPOLECIB,
IO PO3BUBAIOTHCA B YMOBAX JIIKAPHSHOTO 3aKJIA]LY,
cepejiallieHTiB JOPOCIOTo BiKy Ta cepeji iiteit. Tak,
3 KJIHIYHOTO MaTepiaJry, 3a6paHoro Biji AiTeit, 3 6ib-
III0T0 YaCTOTOIO BUCIBAIOTHCS MPEJACTABHUKH TPaM-
no3uTUBHOI MikpobioTH pois Staphylococcus spp.,
Enterococcus spp, Streptococcus spp. 1lle 6ibiioo
YaCcTKOIO, SKa MPUMAJA€ HA TPAMIO3UTUBHY Mi-
KpoOioTy, € eTioNoTiuHI YMHHUKU iHMEKIIHHNX
MIPOIIECiB y MaJIOKiB BikoM s1o 1 micsiis. [le mos’s-
3aHO SIK 3 0COOJIMBOCTSIMM OpPraHi3aMy MEBHOI BiKO-
BOI KaTeropii, Tak i 3 emnijleMioJIoriYHUMU MeXaHi3-
Mamu. llepeBaskHO iHMEKIITHWI TIpotiec y iTei
CIIPUYMHSIETHCS  MIKPOOpPraHi3MaMu — BHACJIJIOK
TpaHcaoKalii Gakrepiii-KoJ0Hi3aTOPiB MIKipu abo
CJIM30BUX OOOJIOHOK y BOTHMIIE IATOJOTTYHOTO
[poliecy Ha TJi He3piJol IMyHHOI CUCTEMH.

30Kpema, BCTaHOBJIEHO, 1110 10 II'ATOi 100U I1e-
pebyBaHHS B 110J0rOBOMY OyIMHKY Y 99% HeMoB-
JIAT IIKipa Ta CAU30Bi OOOJOHKM KOJIOHI30BaHi
cradimokokoM, a y 40% HEMOBIAT 30JOTUCTHI
cTaiIOKOK BXOJUTH 0 CKJIAAy MiKPOOIOTH KH-
neyHuka (710 2—3 pokiB 1€l MOKa3HUK 3HUKYETD-
cst 1o 10%). Ileit cTan Ha3WBAETHCS TPAH3UTOP-
HUM J1COAKTEPIO30M HOBOHAPOKEHUX. Y Mipy
3POCTAaHHS MaJioKa, BxKe Ha 1—3-My THUIKHSIX JKUT-
Ts1, BigmOyBaeThest TpaHchoOpMallis MikpodIopu.
Bske miz yac mosioriB MaJitok OTpUMYE MiKpodJIo-
Py MaTepUHCHKUX CTAaTeBUX IMIJISAXIB, MOAAJIbINA
KOHTaMiHalliss MiKpoopraHisMaMu Bi0OyBa€ThCst
3 TIOBITPsS, MOJIOKA MaTepi, PyK MeAIepCOHay.
Yacrora HocilicTBa 6aKTepil B HOCOIIOTIII OHOPIY-
Hux gireit qocsirae 50% [3].

3a pesysJbraTaMi HAIUX JOCJi/KEHb, Hal-
vacTinre 30yHUKOM iH(DEKIIHHO-3amalbHUX TIPO-
1leciB Ha 3araJj y iTeit 6yB Koaryaa3oHeraTHBHHI
cradioKoK, 30kpeMa S. epidermidis, IKkwii € OCHOB-
HUM 30y/THIKOM I1i3HBOTO CEIICHUCY, HacaMIIePel y

ISSN 2663-7553 Modern pediatrics. Ukraine 5(133)/2023



Yntamte Hac Ha caunTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

HEMOBJIST 13 JIy’Ke HU3bKOIO Baroto Mpu HAPOJXKEH-
Hi [3]. Bukopucranus meBaiiciB mist 3abesrnedeH-
Hs pecrlipaTOpHOl aKTUBHOCTI Ta iHIIUX >KUTTEBO
BaKTMBUX (DYHKITIH CIPUYMHSIE came iH(IKyBaHHS
S. epidermidis 31 IKipHUX TOKPUBIB IUTHHM [5].

Xoua 3a 4acTOTOI0 BUSBJICHHS €IlilepMaJbHUN
cTadiJOKOK TOCiae mepiie Miciie, IpoTe MOPiBHS-
HO 3 OGakTepiaJlbHUMKM YMHHUKAMK iH(EKIIHHIX
IPOIIECIB Y J0POCINX OibIny HeGe3eKy st Iu-
TA401 marosorii 3a GaratbMa (haKTOpPaMU CTAHO-
BUTH S. aureus. Tinmbku S. aureus craB OCHOBHOIO
6aKTepiaJbHOI0 MPUYUHOI0 cMepTi B 135 Kpainax i
6y nos’sizanmii 3 1 105 000 cmepreii y 2019 p. [7].

BcecBiTHa opranizailii  OXOpOHU  3/I0POB’d
BIIHOCUTH S. aureus 10 <BUCOKOIPIOPUTETHUX»
natoreHiB. bijibni BUCOKMEI piBeHb aKTUBHOCTI
S. aureus came B IUTSIOMY OpraHi3mi Moke OyTh
MOB’SI3aHUI 13 BIJICYTHICTIO 3aXMCHOI OiOTLIIBKH,
Ky (hopMyToTh GaKTEPii-HOPMOCUMOIOHTH, OCKiJIb-
K1 MiKpoOioIieH03 nepebyBae JIiie B IPOLec iHoro
YTBOPEHHS, ¢JIa0KICTh IMyHHOI 3aXUCHOI BiANOBII
Ta HeJIOCTATHIN KJTipeHc.

Kpim S. aureus, Binm 5 piteit (y Tomy uwmci
OMHOI HOBOHAPOJKEHOI  JAUTWHW), BHUIIJIECHO
S. haemolyticus. BxasaHuil BU HEPIZKO € IPH-
YUHOIO CETICUCY 3 Ii3HIM MOYaTKOM Yy HOBOHApO-
JUKEHUX, a eH/IEMIYHI KJIOHU 4acTO € MYJIbTUPE3U-
CTeHTHUMU. BakTepii TakoK MOXYTb [IiITH SIK Te-
HETUYHUI pe3epByap /st Oi/IbIT MaTOTeHHUX OaK-
Tepii. Y MOOMHOKUX BUTIAJIKAX y /IiTeil BUSIBJIEHO
S. hominis.

OToX, MOXHA BiZIMITUTA PO3NIUPEHHS BUJIO-
Boro crekTpa izosatiB mpu [TTHM/I 3a paxyHok
MEHIII BipyJIEHTHUX 1 aTUTIOBUX SK JIJIST TTATOTEHIB
JIIOZICBKOTO OPraHiaMy BUIB CTadilOKOKiB. 30-
Kpema, Takuit Bui, sk S. lugdunensis, koarymaso-
HeraTuBHUN cTapiTOKOK, SKUN MOKe BUSIBJISATACS
B yacTuHu Jiiojieit (6m3bko 10%) stk carpodir, 1o
KOJIOHI3Y€E CJM30BY HOCA, ajie I MOKe CITPUINHATHI
OTIOPTYHICTUYHI 1H(EKITil.

Bunosuii criekTp YMHHUMKIB iH(MEKIIHHUX TIPO-
1IeCiB, 1110 PO3BUBAIOTHCS B YMOBAaX CTallioOHapY,
cepejl JI0POC/IMX MAII€EHTIB, € e OLIbII IUPIINM,
1110 Oi/IbIIOI0 MIPOIO TOB’SI3aHO 3 aHAMHECTUYHIM
HaBaHTaKEHHSM 1 GLJTBIIOI0 KIIBKICTIO ermiieMioso-
TIYHUX MEeXaHi3MiB.
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Placenta previa is a significant obstetric problem with elevated morbidity and mortality rates for both mother and fetus. The risks associated with
placenta previa underscore the necessity for comprehensive treatment and timely intervention to mitigate adverse outcomes.

Purpose — to conduct a retrospective analysis of the impact of obstetric-gynecological factors on the prediction of placenta previa occur-
rence and its influence on perinatal outcomes.

Materials and methods. A retrospective cohort study was conducted on cases of placenta previa between 2018 and 2022. The study includ-
ed 22491 deliveries, of which 65 (0.29%) cases were registered as placenta previa. Data from delivery records of 374 patients without placenta
previa were used for comparison. The following variables were evaluated for all patients: maternal age, characteristics of the menstrual cycle,
gravidity, parity, history of cesarean sections, gestational age at delivery, method of delivery, blood loss during delivery, length of postpartum
hospitalization, birth weight, gender of the newborn, Apgar scores at 1 and 5 minutes. Gynecological intervention histories, including curettage/
hysteroscopy, laparoscopy, and cervical treatment, as well as obstetric pathologies, such as cesarean section, ectopic pregnancy, instrumental
abortions, missed pregnancies, and assisted reproductive technologies in the last pregnancy, were examined.

Results. Multifactorial analysis revealed four significant risk factors. The risk of placenta previa was found to increase with advanced maternal
age (p<0.001), OR=1.14 (95% CI 1.07-1.20), and the presence of previous cesarean sections (p<0.001), OR=5.51 (95% CI 2.73—-11.1), while
a history of previous deliveries reduced the risk (p<0.001), OR=0.24 (95% CI 0.15-0.40). Instrumental abortions increased the risk of placenta
previa (p=0.001), OR=2.14 (95% CI 1.20-3.81). Newborns in the placenta previa group had lower Apgar scores at 1 and 5 minutes and lower
birth weight.

Conclusions. The obtained results emphasize the importance of considering risk factors in assessing placenta previa occurrence
during antenatal monitoring and can contribute to improving obstetric and perinatal care for women. However, the morphological and functional
basis of placenta previa remains unknown and requires further study.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of participating institution. No conflict of interests was declared by the authors.

Keywords: women, placentation, placenta previa, cesarean section, curettage, instrumental abortion, assisted reproductive technologies,
obstetric hemorrhage, preterm delivery.

dakTopy pu3nKy BUHMKHEHHS Nepeasie)XaHHs niaueHTu cepep, BaritHux Kuesa, YkpaiHa:
pPeTPOCneKTUBHE KOropTHe [0CNiAXXeHHS

B.O. BepecroBuiil:2, O.B. 3eniHcbka?, H.B. lepeBun4’:2, [].0. loBceeB™:2

THaujoHanbHWM MeamdHnin yHiBepcuTeT imeHi O.O. boromonbus, M. Knis, YkpaiHa

2KHIM «Kniscbknii Micbknii nonorosuit 6yanHok N2 5», Ykpaina

MNepennexanHs nnaleHT € Cepiio3HOI0 akyLLIeEPCbKOIO NPOBAEMOIO, LLIO XapakTepnayeTbCs MiABNLLEHVIMI NMOKa3HVIKaMy 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI Matepi Ta nnofa. Pranku, nos’a3axi 3 nepeniexanHamM niaueHT, NoWVpoTbCA SK Ha MaTip, Tak i Ha niid, Wo NigKpecoe He-
06XiAHICTb KOMMIEKCHOrO NiKyBaHHS Ta CBOEYACHOrO BTRYYAHHSA A5 MOM' SKLWEHHA HECMPUATANBUX HACTIAKIB.

MeTa — NpoBeCT PETPOCMNEKTUBHUI aHani3 BraMBY GakTOpIB akyllepCbKOro-riHEKONOMNYHOro aHaMHesy Ha NPOrHO3YBAaHHA BUHVKHEHHS
nepennexanHs N1aueHT, a Takox BIANBY NepeaexaHHs NnaueHT Ha nepuHaTanbHi HaCAiaKu.

Martepianu Ta metoam. [1poBeaeHO PETPOCNEKTVBHE KOrOPTHE AOCHIAXEHHS BUNAKiB nepennexaHHs nnaueHtn 3a 2018-2022 pp.
JlocnigxeHHs oxonnoe 22 491 nonoru, 3 akmnx 3apeectpoBaHo 65 (0,29%) Brnaakis nepeanexanHa nnaueHT. [1na nopiBHSHHA 3aCTOCOBAHO
[OaHi ictopivi nonoris 374 naujeHTok 6e3 nepeanexanHs nnaueHTy. B yCix nalieHTiB BM3HAYEeHO: Bik MaTepi, xapakTepucTVKy MEHCTPYanbHOro
LMKITY, FPaBIANTET, NAPUTET, KiNbKICTb KeCapeBrX PO3TNHIB B aHAMHE3I, TEPMiH recTauji Ha MOMEHT NONOriB, METOA, HAPOOAXKEHHSA, KDOBOBTPATY
NP HAPOMXKEHHI, KiNbKICTb A0 rocnitanisauji nicng nonorie, Bary, ctats HOBOHAPOAXEHOrO, OLHKY 3a LWKanow Anrap Ha 1- i 5-1 xBunvHax.
BrnByeHo aHaMHesn MHEKONOrYHMX BTPYyYaHb: KIOPETax/rficTepopes3ekTocKonii, 1anapockonii, NikyBaHHS WnKK MaTki. JOCHiLKEHO aHaMm-
He3W akylepCbKOi NaTonorii: HaABHICTb KECAPEBOrO PO3TUHY, NO3aMaTkOBOI BAriTHOCTI, IHCTPYMEHTaNbHKX ab0pTiB, 3aBMEPVIX BariTHOCTEN,
OOMNOMIKHMX PENPOAYKTUBHUX TEXHONOT I NPW OCTAHHIM BariTHOCTI.

Pe3ynbratn. baratodaktopHuii asania BrgB HOTVMPK Hanbinbll 3HaYyLi Gaktopu puarky. BCTAHOBNEHO 3POCTaHHS pU3KKy nepeane-
XaHHS nnaueHTv 3 Bikom nopoainni (p<0,001), BLU=1,14 (95% [l: 1,07-1,20) Ta 3a HaaBHOCTI KecapeBux PO3TUHIB B aHamHesi (p<0,001),
BLL=5,51 (95% [I: 2,73—-11,1), oaHak HasiBHICTb NOMOriB B aHamHesi 3HxxyBana puank (p<0,001), BLL=0,24 (95% BI 0,15-0,40). IHCTpymeH-
TabHi a00PTH 30iNbLIYBaNV pPU3MK nepeanexaHHa nnauerHtr (p=0,001), BL=2,14 (95% [I: 1,20-3,81). BuaHayeHo, 1o HOBOHAPOMXEHI 3
rpynv nepeanexaHHsa naaueHT Manm Hxdi 6anm 3a Wwkanoto Anrap Ha 1-Ta 5-11 XBUAMHAX | Mann HVKYy Bary Npv HapOAXEHHI.

BucHoBku. OTprMaHi pesynsrati nigkpecioTs BaXMBICTb ypaxyBaHHA GakTopiB pU3aKKy Mif 4ac OLIHIOBAHHA PUSKKY BUHUKHEHHS Ne-
pennexaHHs NnaueHTV Nig vyac aHTeHaTalbHOr0 CNOCTEPEXEHHS Ta MOXYTb AOMNOMOMTV NOAINWKTY akyLepChKy i nepuHaTansHy A0NoMory
XiHkam. OfHak Ha CbOrOAHI 3aNMWAlOTbCA HEBIAOMVMM MOPMONOriYHA Ta (YHKLIIOHANBHA OCHOBW BUHWKHEHHA NEpeanexaHHsa nnaueHTu,
AKi NOTPEBYIOTb NOAANbLIOIO BUBHEHHS.

JloCniaXXeHHst BUKOHAHO BIANOBIAHO A0 NPUHLMNIB [eNbCiHCLKOI Aeknapadii. MpoToKoN AOCNIIKEHHSA YXBANEHO JTOKaNbHNM ETUYHUM KOMITE-
TOM 3a3Ha4eHoi B pOOOTI yCTaHOBK. ABTOPM 3aABASIOTE MPO BIACYTHICTb KOHMAIKTY IHTEPECIB.

Knio4oBi cnoBa: xiHkM, nnaueHTauid, nepeanexaHHs nnaueHTy, Kecapis po3TuH, BULKPIOaHHS, IHCTPYMEeHTanbHUA abopT, A0NOMIXHI
PENPOoYKTUBHI TEXHONOTTIT, aKyLLepChKi KPOBOTEYI, NepeayacH Nonor.
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Introduction

terized by abnormal placental attachment,

resulting in partial or complete coverage
of the cervical os by the placenta [9]. PP occurs
in 0.3-1.5% of pregnancies, potentially leading
to severe maternal morbidity and mortality [10].
Most cases of PP are identified through early-term
ultrasound examinations (USE), while others may
manifest as asymptomatic vaginal bleeding during
the second or third trimester of pregnancy [3].
PP also increases the likelihood of «deep» inva-
sion, namely the development of placenta accreta,
increta, and percreta [21]. Such conditions esca-
late maternal risks, as PP precludes vaginal deliv-
ery, necessitating cesarean section. Uncontrolled
postpartum hemorrhage from placental invasion
can result in blood transfusion, hysterectomy, in-
fertility, intensive care unit admission, or even
death [4]. Additionally, PP is associated with
unfavorable neonatal outcomes, including preterm
birth, low birth weight, and perinatal mortality
[16]. Understanding the impact of obstetric-gyne-
cological history on the occurrence of PP is crucial
for providing appropriate counseling to pregnant
women.

The purpose of the study — to retrospective-
ly examine the influence of obstetric-gynecolo-
gical history factors on predicting PP occurrence
and the impact of PP on perinatal outcomes.
The research was carried out in accordance with
the principles of the Helsinki Declaration. The
study protocol was approved by the Local Ethics
Committee of participating institution.

P lacenta previa (PP) is a condition charac-

Materials and methods of the research

A retrospective cohort study of PP cases
was conducted for 2018-2022. The study was
conducted at Maternity Hospital No. 5, which
serves as the clinical base of the Department
of Obstetrics, Gynecology, and Neonatology of
the Postgraduate Education of O.0. Bogomolets
National Medical University. The study encom-
passed 22491 deliveries, with 65 cases of PP regis-
tered (PP group).

The analysis involved a retrospective review
of electronic medical records, cesarean section
protocols, and neonatal records. The diagnosis of
PP was confirmed by an expert obstetrician using
transabdominal ultrasound scans or Magnetic Res-
onance Imaging (MRI), and the diagnosis was ver-
ified during delivery.

66

For comparative analysis, data from the
delivery histories of 374 patients without PP
(non-PP group) were utilized for the same period.

Exclusion criteria included multiple pregnan-
cies, fetal anomalies, absence of records in medical
documentation, and PP.

The following clinical characteristics were eva-
luated in all patients: maternal age, characteristics
of the menstrual cycle, gravidity, parity, number of
previous cesarean sections, gestational age at deli-
very, method of delivery, blood loss at birth, length of
postpartum hospitalization, newborn weight, new-
born sex, Apgar score at 1 and 5 minutes. The pre-
sence of gynecological interventions (GI) in the his-
tory was assessed, including curettage/hysteroscopy,
laparoscopy, cervical treatment, and the cumulative
number of Gl-related factors. The presence of obstet-
ric pathology in the history requiring intervention
(OI) was also examined, including previous cesarean
section, ectopic pregnancy, instrumental abortions,
missed miscarriages, and the use of assisted reproduc-
tive technologies (ART) in the last pregnancy, along
with the cumulative number of OI-related factors
and the combination of OI with ART.

Statistical Analysis. Categorical data were pre-
sented as frequencies and percentages (%), while
descriptive statistics were reported as mean (M)
+ standard deviation (SD). Confidence intervals
(CI) of 95% or interquartile range were calculated,
odds ratio (OR). Differences in categorical vari-
ables were assessed using the chi-square or Fisher’s
exact test, while differences in continuous variables
were evaluated using the Mann—Whitney U test
or t-test. Data analysis was performed using R
(3.4.1). A two-sided P-value less than 0.05 was
considered statistically significant.

Ethical Approval and Informed Consent. The
Bioethics Committee of Bogomolets National
Medical University, affiliated with the Depart-
ment of Obstetrics, Gynecology, and Neonatology
of the Postgraduate Education, authorized the
study, based at Maternity Hospital No. 5 in Kyiv.
Patients’ data was protected by excluding names,
phone numbers, home addresses, and confiden-
tial information. Since the study was based on
electronic medical records and all information
was anonymized, informed consent was waived.
The study adhered to the principles of the Helsinki
Declaration.

Results of the research

The total number of deliveries during the study
period were 22491, with 65 cases of PP, resulting

ISSN 2663-7553 Modern pediatrics. Ukraine 5(133)/2023



Yntamte Hac Ha caunTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

Table 1
Comparative characteristics of patients
Indicator Notnaray PnZes)” of the difference, P
Age, years 30 (26-34) 34 (30-37) <0.001
Menarche, years 13 (12-14) 13 (12-14) 0.829
Menstruation, days 5(5-5) 5(5-5) 0.906
Menstrual cycle, days 28 (28-28) 28 (28-30) 0.073
Gravidity 2(1-2) 2(2-3) <0.001
Number of cesarean sections (1 or 2) 22 (5.9%) 14 (21.5%) <0.001
Parity 1(1-2) 1(0-1) <0.001
Blood loss, ml 250 (250-400) 777 (600-912.5) <0.001
Duration of hospitalization, days 3(3-4) 5(3.75-8) <0.001

Note: The Mann-Whitney U test is used for the comparison.

Table 2
The analysis of gynecological interventions
. Non-PP group | PP group | Significance of the
Indicator (n=374) (n=65) difference, P
0 346 (92.5) 61(93.8)
Hysteroscopy and/or dilation and curettage 1 27 (7.2) 4(6.2) 0.872
2 1(0.3) 0(0)
0 332 (88.8) 54 (83.1)
Laparoscopy 0.215
1 42 (11.2) 11(16.9)
0 319 (85.3) 54 (83.1)
Cervical treatment 0.707
1 55 (14.7) 11(16.9)
0 269 (71.9) 40 (61.5)
The sum of gynecological interventions 0.105
1 105 (28.1) 25(38.5)

Notes: The chi-square test or Fisher's exact test was used to perform the comparison. The sum of gynecological interventions — If at least one episode of inter-
vention was present, the patient received a mark; however, combinations of factor features were not considered when calculating the sum.

in a prevalence rate of placenta previa among pa-
tients in the maternity hospital of 0.29%. In the
non-PP group, there were 117 (31.3%) out of 374
deliveries, while in the placenta previa group, all
65 (100%) deliveries were performed by cesarean
section, P<0.001. When evaluating background of
PP occurrence, it’s crucial to consider the interplay
between risk factors. Furthermore, making a com-
prehensive assessment of these factors essential in
providing optimal prenatal care and minimizing
potential complications associated with PP.

A comparative assessment of age, menstrual his-
tory, gravidity, parity, number of previous cesarean
sections, blood loss at birth, and duration of hos-
pitalization was conducted among patients in the
two groups. The comparative characteristics are
presented in Table 1.
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Analysis of pregnancy-related interventions
among patients in the two groups included a his-
tory of cesarean section, ectopic pregnancy, instru-
mental abortions, pregnancy loss and ART. The
analysis of pregnancy-related interventions is pre-
sented in Table 3.

Among the newborns in the PP group,
41 (63.1%) were male and 24 (36.9%) were
female, while in the non-PP group, 202 (54%) were
male and 172 (46%) were female, with a P-value
of 0.180. Massive obstetric hemorrhage (>1000
ml) occurred in 3 (0.8%) cases out of 374 cases
in the non-PP group, whereas in the PP group,
it occurred in 15 (23.1%) cases, with a P-value
of <0.001. A comparative analysis of perinatal
outcomes between the patients in the two groups
was conducted, which included gestational age at
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Analysis of pregnancy-related interventions

Table 3

. Non-PP group PP group Significance of the
Indicator (n=374) (n=65) difference, P
0 348 (93 78.5
History of Cesarean section (93) ( ) <0.001
1 26 (7) 4(21.5)
0 365 (97.6) (98 5)
Ectopic pregnancy 1 6(1.5) 1(1.5) 0.768
2 3(0.9) 0(0)
0 331(88.5) 53 (81.5)
, 1 38(10.2) 6(9.2)
Instrumental abortions <0.001
2 5(1.3) 3(4.6)
3 0(0) 2(3.1)
0 310 (82.9) 53 (81.5)
Pregnancy loss 1 57 (15.2) 10(15.4) 0.839
gnancy 2 6(1.6) 2(31) ‘
3 1(0.3) 0(0)
. . , 0 361 (96.5) 49 (75.4)
Assisted reproductive technologies <0.001
1 3(3.5) 16 (24.6)
. 0 255 (68.2) 34 (52.3)
Obstetric sum 0.016
1 119 (31.8) 31 (47.7)
Obstetric and Assisted reproductive |0 183 (48.9) 19 (29.2) 0.004
technologies sum 1 191 (51.1) 46 (70.8) ‘

Notes: Fisher's exact test was used for the comparison. Obstetric sum - If at least one episode of intervention was present, the patient received a mark; however,
combinations of factor features were not considered when calculating the sum. Obstetric and assisted reproductive technologies sum — the cumulative assessment
of interventions related to pregnancy and assisted reproductive technologies.

Analysis of perinatal results of childbirth

Table 4

Indicator Notncary © | Calesy | SGitterence.p
Gestational age, weeks 39 (39-40) 37 (36-37) <0.001
Newborn weight, gram 3460 (3220-3740) | 2960 (2577.5-3250) <0.001
Apgar 1 7(7-8) 7(6.75-7) <0.001
Apgar 5 8(8-9) 8(7-8) <0.001
Note: The Mann-Whitney test was used for comparison.
Table 5

Coefficients of the 4-factor logistic regression model for predicting the risk of placenta previa

Factorial sign Nor(1r-‘I:§7g;;Jup P(I;gg%t;p Slgnlﬁcar;%ig,f :’he differ-
Age 0.13+0.02 <0.001 1.14 (1.07-1.20)
Number of cesarean sections 1.71+0.36 <0.001 5.51(2.73-11.1)
Parity -1.42+0.25 <0.001 0.24 (0.15-0.40)
Instrumental abortion 0.76%0.29 0.001 2.14 (1.20-3.81)

birth, newborn weight, and Apgar scores at 1 and
5 minutes. The respective data are presented
in Table 4.

Risk assessment of PP. The logistic regres-
sion model construction was employed to ana-
lyze the factor features associated with the risk
of pathology. The analysis was conducted for
17 risk factors: age, menarche, duration of men-
struation, menstrual cycle, number of cesarean
sections, parity, hysteroscopy and D&C, laparo-
scopy, cervical treatment, gynecological sum, ce-
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sarean section, ectopic pregnancy, instrumental
abortion, pregnancy loss, obstetric sum, obstetric
interventions and ART sum, sex of the newborn.
The stepwise inclusion/exclusion method (inclu-
sion threshold p<0.05, exclusion threshold p>0.1)
was utilized to select significant factor features.
During the selection process, four significant risk
factors were identified: age, number of cesare-
an sections, parity, and instrumental abortion.
A four-factor logistic regression model for predict-
ing the risk of pathology was constructed based on

ISSN 2663-7553 Modern pediatrics. Ukraine 5(133)/2023
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the selected features. Table 5 presents the charac-
teristics of the model.

An increase in the risk of pathology with ma-
ternal age was established (p<0.001), OR=1.14
(95% CI 1.07-1.20) per year (considering the in-
fluence of other risk factors). The risk of pathology
increases (p<0.001) with a history of cesarean sec-
tions, OR=5.51 (95% CI 2.73—11.1) per operation
(accounting for the influence of other risk factors).
A decrease in the risk of pathology was found with a
history of previous deliveries (p<0.001), OR=0.24
(95% CI 0.15-0.40) per delivery (considering the
influence of other risk factors). In the presence of
instrumental abortions in the medical history, the
risk of pathology increases (p=0.001), OR=2.14
(95% CI 1.20-3.81) per instrumental abortion
(accounting for the influence of other risk factors).
Figure 1 presents the receiver operating characte-
ristic curve of the model.

The area under the curve (AUC) of the
model’s receiver operating characteristic is
0.79 (95% CI 0.75-0.83), indicating a good fit
of the model and a moderate level of association
between the risk of PP and age, number of cesa-
rean sections, parity, instrumental abortions. When
selecting the optimal decision threshold based on
the Youden Index, the model demonstrated a sen-
sitivity of 75% (95% CI 65.1-85.2%) and a speci-
ficity of 77.8% (95% CI 73.3-81.9%). The positive
predictive value was 36.3% (95% CI 31.1-41.8%),
while the negative predictive value was 94.7%

(95% CI192.1-96.5%).
Discussion

Placenta previa is a common and severe
complication of pregnancy that can lead
to complications such as postpartum hemorrhage
and amniotic fluid embolism [25]. Furthermore,
studies have shown that the frequency of preterm
delivery and low birth weight infants is significantly
higher in women with PP than those with a normal
placental position [2,5], indicating an increased
risk of adverse neonatal outcomes. Therefore,
investigating the risk factors associated with PP is
crucial for reducing the likelihood of unfavorable
consequences for both the mother and the child.
In order to elucidate the etiology of PP in pregnant
women, we conducted a retrospective analysis
of 65 records of obstetric histories of women
with PP.

The study found that advanced maternal age,
defined as >34 years, is a significant risk factor
for PP with a six-fold increased risk. This finding
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Fig. ROC-curve of the 4-factor logistic regression model for predicting the
risk of pathologya

is consistent with the studies conducted by
L. Tuzovic et al., as well as M. Kollmann et al., who
reported an increased risk of PP with higher parity,
possibly due to endometrial scarring and reduced
uteroplacental blood flow due to atherosclerotic
changes in blood vessels [11,22]. However, our
study revealed a reduced risk of PP in patients with
a history of previous deliveries, OR=0.24 (95%
CI 0.15-0.40), which the distribution of patients
can explain according to risk factors affecting the
occurrence of PP.

Previous cesarean deliveries are a well-
known risk factor for PP, as demonstrated in this
study and confirmed by a meta-analysis
of 170,640 pregnant women [20]. A cohort
study conducted at the National Health Service
Hospital in the United Kingdom also found
that PP occurred in 32.9%. out of 1000 women
with a planned cesarean section [13]. Thus,
H.S. Abduljabbar et al. concluded in their
meta-analysis that 359 cesarean sections are
needed during first deliveries to obtain one addi-
tional case of PP in subsequent pregnancies [1].
The increased risk may be a result of prolonged
damage to the myometrium and endometrium
due to surgical disruption of the uterine cavity,
leading to hypoxia, incomplete decidualization,
and abnormal trophoblast invasion, which can
cause placental adhesion [24]. The data above
are consistent with our study, as patients with a
history of cesarean section had a 5-fold higher risk
of developing PP, OR=5.51 (95% CI 2.73-11.1).
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Another well-known fact is a history of
instrumental abortions, a risk factor for PP.
In the study by L. Tuzovic et al., abortions increased
the risk of PP by 2.75 times. The mechanism
of this association may be attributed to the
damage to the endometrium during repeated
abortions, leading to impaired successful placental
implantation [22]. The data obtained in this study
also confirm the significant impact of instrumental
abortions on the risk of developing PP, specifically
an OR of 2.14 (95% CI 1.20-3.81).

ART has drawn attention due to its wide
application in clinical practice, particularly among
older patients with a history of endometriosis
and chronic salpingitis [14]. Furthermore,
ART often involves the use of ovulation-
stimulating drugs, which can disrupt the regulation
or uncontrolled expression of genes associated
with endometrial growth, leading to asynchrony
between endometrial and embryonic development
and ultimately resulting in PP formation [12,17].
Additionally, the mechanical implantation
of embryos using a transfer catheter can cause the
release of prostaglandins during passage through the
cervical canal, leading to uterine contractions and
an increased likelihood of placental implantation
in the lower uterine segment [15]. The findings
of this study demonstrate a difference in the number
of patients who conceived through ART, although
the sample size is not representative for analysis.

Placenta previa also has a significant impact on
neonates. A cohort study of 3,550,842 deliveries
revealed that PP after 37 weeks of gestation is
an independent risk factor for adverse neonatal
outcomes [18]. The risk of preterm birth is 14
times higher in women with PP [22]. A systematic
review [23] identified that 57.7% of deliveries
in women with PP occur prematurely, whereas,
in another study, this rate was 52% compared to
8% for preterm births in women without PP [6].
C. Zhou et al., in a study on the impact of PP on
neonatal outcomes, found that the PP group had
lower birth weight and lower Apgar scores at 1 and
5 minutes, leading to an increased risk of delivery
complications, respiratory distress syndrome in
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newborns, and increased neonatal mortality [25].
This conclusion aligns with a study conducted
by J.M. Crane et al., where newborns delivered
by women with PP had a fivefold increased risk
of developing respiratory distress syndrome [7].
Similar results were obtained in our study. It was
determined that newborns in the PP group had
lower Apgar scores at 1 and 5 minutes and lower
birth weight.

Maternal mortality and antenatal hemorrhage
are among the most severe complications during
pregnancy. In patients with PP, the risk of
antepartum hemorrhage is nine times higher than in
patients with customarily located placenta [19]. It
has been reported that the frequency of antepartum
hemorrhage in women with PP is approximately
51.6% [8], underscoring the critical nature of this
condition and the necessity for careful monitoring
and treatment during pregnancy. Similar to the
findings of C. Zhou et al. [25], the results obtained
from the study indicate that the frequency of
postpartum hemorrhage and the duration of
hospital stay was significantly higher in the PP
group compared to the non-PP group.

Conclusions

This study has identified an association between
the risk of PP and maternal age, parity, previous
cesarean section, and history of instrumental
abortions. The risk of developing the pathology
increased with advancing maternal age and
the presence of a history of cesarean section or
instrumental abortions, while the risk decreased
with prior deliveries. PP increases the risk of
giving birth to newborns with lower Apgar
scores than pregnant women without PP. These
findings emphasize the importance of considering
these factors when assessing the risk of PP
during antenatal surveillance, which can help
improve obstetric care for women. However,
the morphological and functional basis for the
occurrence of PP remains unknown and requires
further investigation.

No conflict of interests was declared by the
authors.

ISSN 2663-7553 Modern pediatrics. Ukraine 5(133)/2023



Yntamte Hac Ha caunTi: http://medexpert.com.ua

OPUTTHAABHI AOCAIAKEHHSI

REFERENCES/JITEPATYPA

1.

10.

11.

12.

13.

Abduljabbar HS, Bahkali NM, Al-Basri SF, Al Hachim E,
Shoudary IH, Dause WR et al. (2016). Placenta previa: A 13
years experience at a tertiary care center in Western Saudi
Arabia. Saudi Medical Journal. 37 (7): 762.

Adnan WFW, Shamsudin F, Zon EM. (2021). Uterine torsion
in patient with major placenta previa. European Journal of
Obstetrics and Gynecology and Reproductive Biology. 258:
467-469.

Ahmed SR, Aitallah A, Abdelghafar HM, Alsammani MA.
(2015). Major placenta previa: rate, maternal and neonatal
outcomes experience at a tertiary maternity hospital, sohag,
Egypt: a prospective study. Journal of clinical and diagnostic
research: JCDR. 9 (11): QC17.

Anderson-Bagga FM, Sze A. (2023, Jun). Placenta Previa.
In: StatPearls [Internet]. Treasure lIsland (FL): StatPearls
Publishing. URL: https://www.ncbi.nlm.nih.gov/books/
NBK539818//.

Balayla J, Desilets J, Shrem G. (2019). Placenta previa and
the risk of intrauterine growth restriction (IUGR): a systematic
review and meta-analysis. Journal of perinatal medicine. 47
(6): 577-584.

Baumfeld Y, Herskovitz R, Niv ZB, Mastrolia SA, Weintraub AY.
(2017). Placenta associated pregnancy complications in
pregnancies complicated with placenta previa. Taiwanese
Journal of Obstetrics and Gynecology. 56 (3): 331-335.
Crane JM, Van den Hof MC, Dodds L, Armson BA, Liston R.
(1999). Neonatal outcomes with placenta previa. Obstetrics &
Gynecology. 93 (4): 541-544.

FanD,WusS, LiuL, XiaQ,WangW, GuoXetal. (2017). Prevalence
of antepartum hemorrhage in women with placenta previa: a
systematic review and meta-analysis. Scientific reports. 7 (1):
1-9.

Jain V, Bos H, Bujold E. (2020). Guideline No. 402: diagnosis
and management of placenta previa. Journal of Obstetrics and
Gynaecology Canada. 42 (7): 906-917. €901.

Jauniaux E, Alfirevic Z, Bhide A, Belfort M, Burton G, Collins S
etal. (2018). Placenta praevia and placenta accreta: diagnosis
and management: green-top guideline no. 27a. Bjog. 126 (1):
el1-e48.

Kollmann M, Gaulhofer J, Lang U, Klaritsch P. (2016). Placenta
praevia: incidence, risk factors and outcome. The Journal of
Maternal-Fetal & Neonatal Medicine. 29 (9): 1395-1398.
Makarenko M, Govsieiev D, Martynova L, Berestovoy V, Vorona
R. (2016). Assisted reproductive technology and intrauterine
pathology as the risk factors of placenta praevia. Health of
woman. 10 (116): 140-142. [MakapeHko M, loscees [, Map-
TnHosa J1, bepectoBuin B, BopoHa P. (2016). JonomixHi pe-
NPOAYKTMBHI TEXHOOri Ta BHYTPILLHBOMATKOBA NAaTONOrisa fK
dakTopn pu3nKy nepepiexaHHs nnaueHTu. 300P0Bbe XEH-
wuHbl. 10 (116): 140-142].

Onwere C, Gurol-Urganci |, Cromwell DA, Mahmood TA,

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Templeton A, van der Meulen JH. (2011). Maternal morbidity
associated with placenta praevia among women who had
elective caesarean section. European Journal of Obstetrics &
Gynecology and Reproductive Biology. 159 (1): 62-66.
Petersen SH, Bergh C, Gissler M, Asvold BO, Romundstad
LB, Tiitinen A et al. (2020). Time trends in placenta-mediated
pregnancy complications after assisted reproductive
technology in the Nordic countries. American journal of
obstetrics and gynecology. 223 (2): 226. e221-226. €219.
Qin JB, Wang H, Sheng X, Xie Q, Gao S. (2016). Assisted
reproductive technology and risk of adverse obstetric
outcomes in dichorionic twin pregnancies: a systematic review
and meta-analysis. Fertility and sterility. 105 (5): 1180-1192.
Rao J, Fan D, Zhou Z, Luo X, Ma H, Wan Y et al. (2021, Jul 6).
Maternal and neonatal outcomes of placenta Previa with and
without coverage of a uterine scar: a retrospective cohort
study in a tertiary hospital. International Journal of Women’s
Health. 13: 671-681.

Sakai Y, Ono M, lizuka T, Kagami K, Masumoto S, Nakayama
M et al. (2019). Embryo transfer associated with hormone
replacement therapy cycles using assisted reproductive
technology increases placenta accreta spectrum. Journal of
Obstetrics and Gynaecology Research. 45 (12): 2394-2399.
Schneiderman M, Balayla J. (2013). A comparative study of
neonatal outcomes in placenta previa versus cesarean for
other indication at term. The Journal of Maternal-Fetal &
Neonatal Medicine. 26 (11): 1121-1127.

Senkoro EE, Mwanamsangu AH, Chuwa FS, Msuya SE, Mnali
OP, Brown BG et al. (2017). Frequency, risk factors, and
adverse fetomaternal outcomes of placenta previa in Northern
Tanzania. Journal of pregnancy. 2017: 5936309.

Sheiner E, Shoham-Vardi |, Hallak M, Hershkowitz R,
KatzM, Mazor M. (2001). Placenta previa: obstetric risk factors
and pregnancy outcome. Journal of Maternal-Fetal Medicine.
10 (6): 414-419.

Silver RM, Branch DW. (2018). Placenta accreta spectrum.
New England Journal of Medicine. 378 (16): 1529-1536.
Tuzovic L, Djelmis J, llijic M. (2003). Obstetric risk factors
associated with placenta previa development: case-control
study. Croat Med J. 44 (6): 728-733.

Vahanian SA, Lavery JA, Ananth CV, Vintzileos A. (2015).
Placental implantation abnormalities and risk of preterm
delivery: a systematic review and metaanalysis. American
journal of obstetrics and gynecology. 213 (4): S78-S90.
Wortman AC, Alexander JM. (2013). Placenta accreta, increta,
and percreta. Obstetrics and Gynecology Clinics. 40 (1): 137—-
154.

Zhou C, Zhao Y, Li Y. (2022). Clinical Analysis of Factors
Influencing the Development of Placenta Praevia and Perinatal
Outcomes in First-Time Pregnant Patients. Frontiers in
Surgery. 9: 862655.

Binomocri npo aBropiB:
BepecTtoeuii Bnagucnae Oneroeuy — PhD, acucTteHT kad. akyLuepcTsa, riHekonorii Ta HeoHaTonorii nicnsamnnomHoi ocsitv HMY imeHi O.0. BoromosnbLs;

nikap akywep-rinekonor KHIM «KuiBcbkunii Micbkunii nonorosumin 6yamHok N25». Agpeca: m. Kuis, npocn. B. JTo6aHoBCbKoro, 2. https://orcid.org/0000-0002-5880-770X.
3eniHcbka Onbra BacunisHa — nikap akywwep-rivekonor KHIM «Kuniscbkuii Micbkuii nonioroeuii 6yanHok N25». Agpeca: M. Kuig, npocn. B. JTo6aHOBCbKOro, 2.
https://orcid.org/0009-0006-0362-1031.
FepeBuy Hapia BacuniBHa — k.Mep.H., aCUCTEHT kad. akyLLuepcTBa, rHeKonorii Ta HeoHaTonorii nicnsannaoMHoi ocsitn HMY imeni O.0. BoromonbLs;

nikap akywep-riHekonor KHIM «Kniscbkuii Micbkuii nonorosuii 6yamHok N25». Anpeca: m. Kuis, npocn. B. JTobaHoscbkoro, 2.. https://orcid.org/0000-0002-1750-135X.
Foecees AMmuTtpo OnekcaHApoBUY — [.Mef.H., Npod., 3aB. kad. akyLLepcTBa, riHekonorii Ta HeoHaTonorii nicnaaMNAoMHoI ocgit HMY imeHi O.0. Boromonbus;
ampekTop KHIM «Kuniscbkuii Mickkuii nonorosuii 6yanHok N25». Agpeca: M. Kuig, npocn. B. JTobaHoBcbkoro, 2. https://orcid.org/0000-0001-9669-0218.

CratTa Hagjinwna no pepakuii 26.05.2023 p., npuiiHata o apyky 06.09.2023 p.

ISSN 2663-7553 Cyuacua nexiatpisa. Ykpaina 5(133)/2023

71



Yntamte Hac Ha caunTi: http://medexpert.com.ua
OPUTTHAABHI AOCAIAKEHHSI

YK 616.248-053.2:616.233-072/.076

O.K. KonockoBal, C.I. TapHaBcbkal, X.I1. BypuHiok—InoB’ak]1,
0.0. WWaxoBal, M.O. lNMurtnuk—SluweHko?

KniHiko-IHCTPpYMEeHTanbHi, LUTONOriYHI
Ta iHbnamaTtoMeTpPUdHi Mapkepu pemMmoaersiHry
ANXaJibHUX LWIAXIB Y XBOPUX HA OpOHXianbHy acTMy Aiten
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MeTa — pocniantv KniHiKO-iIHCTPYMEHTANbHI, UMTONOTIYHI Ta IHDAaMaTOMETPWYHI XapakTepUCTKLA 3aXBOPIOBAHHA Y XBOPMIX HA OPOHXIabHY
acTMy [iTei 3 ypaxyBaHHsAM BMICTY B MOKDOTVHHI Mapkepa peMOAENIHIY MaTpu4HOi MeTanonpoTeiHadn-9 (MMP-9) ana onTtimisadii csoevac-
HOIO BUSIBIEHHA CTPYKTYPHOI Nepebyanosu OPOHXIB.

Martepianu Ta meToam. B ymoBsax nynbsmoanepronoriyHoro sigineHHs OKHIM «HepHriselipka o6nacHa autsya KniHidHa nikapHs» MeToaoM
BMNaAKOBOI BUBIpKN 06CTEXEHA KOoropTa 3 99 xBopuix Ha BA. BCiM AiTAM NpOBEAEHO KOMMIEKCHE KNiHIKO-NapakiHiyHe AOCNIIXEHHS 3 BU3HA-
YEHHSIM LMTOMOMYHOMO CkNaay MOKPOTUIHHS, BUSHAYEHHS rineppeakTMBHOCTI OPOHXIB Ta iXHbOI rinepYyTarMBocCTi B Npo6i 3 CepiiHnM po3BeaAeH-
HAM FicTaMiHy, OOCIAXEHHS KOHUEHTPauii MeTaboniTiB MOHOOKCKAY HITPOreHy B nepudepnyHii KpOoBi Ta KOHAEHCATI NEreHeBOro excnipary.
CdopmoBaHo Agi kniHivHi rpynn. 1o cknaay | rpynu ysiiwno 55 nauienTis, y akix sMicT MMP-9 y HagocanoBsiv piaviHi MOKPOTUHHS He A0CsiraB
piBHa 5,4 Hr/mn, a ll rpyny cdopmyBanm 44 xgopi i3 BMiCToM MMP-9 25 4 Hr/mn. 3a OCHOBHUMM KAIHIYHUMY XapakTepucTKkaMmu rpynmn Cno-
CTepexeHHs Bynu 3iCTaBHVIMU.

PesynbraTtu. BCTAHOBNEHO, WO B AiTeV 3 NiABULEHUM BMICTOM MMP-9 y MOKDOTUHHI yOBIHI BULLM € PU3KK KITIHIYHO OiNbLU TSXKKOrO ne-
pebiry 3aroCTpeHHs 3axBOPIOBaHHS (BIAHOCHMI prank — 1,4, cniBsiaHOWEHHS WwaHciB — 2,0) 3i 30epexeHHaM el TeHaeHLT BNIpoaoBX
5 ni6 cTauioHapHOro nikyBaHHs. [okasaHo, wo y xsopux |l rpynn koHueHTpauia FeNO Ginblie 22,0 MKMOb/N TPaNNAETbCA YABIHI HaCTIlWe, HixX
y I knikiYHiA rpyni (pe<0,05), wo Binobpaxye acoLiaLlito NPOLLECIB anepriyHoro 3ananeHHs AuxanbHUX LWASXIB Ta iXHbOro peMoaeniHry. Peayb-
Tat 6POHXONPOBOKALLVMHOI NPO6K 3 MiCTaMIHOM CBIA4aTb NPO CTATUCTUYHO BIPOMAHO HIXYI PIBHI NPOBOKALLIMHOI A,03M Ta MPOBOKALLMHOI KOH-
LieHTpauji ricTaminy, O BiANOBIAAE 3HaYHin rinepcnpUiHATANBOCTI OPOHXIB, LAHCK KO 3pOCTatoTb Ha TAi HakonnieHHA MMP-9 B MOKDOTUHHI:
y 27,7 pasa 01g NoporoBoi KOHLEHTPALji FicTamiHy, gka BUKIVKana 3MeHLeHHs 00’ eMy hopcoBaHoOro Buamxy 3a 1-wy cekyHay (OPB1) Ha 20%
Bia BuxiaHoro (MKgel) (OPB1) <3, 7Mr/mn Ta y 48,8 pasa Ang noporosoi 403K rictaminy (M2ol) (ODB+) <0,8 mr.

BucHoBkM. [iopuileHHa BMicTy MMP-9 y Hanocaaosin piayHi MOKPOTUHHSA acOUIoBaNo 3 TskyMM nepebiroM 3arocTpeHb 6POHXianbHOi acT-
MU B AiTel, NIABULLEHHAM BMICTY MeETab0NiTiB MOHOOKCIY HITPOreHy B KPOBI Ta NereHeBOMy ekcnipari, BUpasHiluvMm 03Hakamiu rinepcnpuii-
HATNMBOCTI OPOHXIB.

JocnipxeHHs BMKOHaHO BIAMNOBIAHO 40 NPUHLMNIB FenbCiHCHKOT Aeknapadii. [poToKon A0CNIAXEHHS yXBaneHO JTIoKanbHNUM eTUYHM KOMITE-
TOM 3a3Ha4eHoi B poOOTI yCTaHOBK. Ha NpoBEeAEeHHA AOCHIAXEHb OTPUMAHO IHPOPMOBAHY 3rofly OaTbkiB, AiTeN.

ABTOPM 3aABAAIOTE MPO BIACYTHICTE KOHOAIKTY IHTEPECIB.

Kniouosi cnoBa: OpoHxianbHa actMa, Oitv, PEMOAENIHT, MiNeppeakTnBHICTb OPOHXIB, MaTpuyHa MeTanonpoTeiHada-9.

Clinical-instrumental cytol glcal and inflammatory markers of airway remodeling
in children with bronchial ast

O.K. Koloskova', S.I. Tarnavska', K.P. Buryniuk—Hloviak', O.0. Shakhoval, M.O. Pytlyk—Yashchenko2?

1Bukovinian State Medical University, Chernivtsi, Ukraine

2RMCE «Chernivtsi Regional Children’s Clinical Hospital», Ukraine

Purpose — 1o investigate the clinical-instrumental, cytological and inflammatory characteristics of the disease in children with bronchial
asthma, taking into account the content of the remodeling marker matrix metalloproteinase-9 (MMP-9) in the sputum to optimize the timely
detection of structural remodeling of the bronchi.

Materials and methods. A cohort of 99 children with BA was examined by the method of random sampling in the conditions of the Pulmonary
Allergology Department of the RMCE CRCCH.

All children underwent a complex clinical and paraclinical examination with the determination of the cytological composition of sputum,
the determination of bronchial hyperreactivity and their hypersensitivity in a sample with serial dilution of histamine, the study of the concentra-
tion of metabolites of nitrogen monoxide in peripheral blood and condensate of pulmonary expiratory air.

Two clinical groups were formed. The Group | included 55 patients in whom the content of MMP-9 in the sputum supernatant did not reach the
level of 5.4 ng/ml, and the Il group was formed by 44 patients with MMP-9 content >5.4 ng/ml. The main clinical characteristics of the obser-
vation groups were comparable.

Results. It was established that the risk of a clinically more severe exacerbation of the disease is twice as high in children with an increased
content of MMP-9 in the sputum (relative risk — 1.4, odds ratio — 2.0) with the preservation of this trend during 5 days of inpatient treatment.
The work also shows that in patients with an increased content of MMP-9 in sputum, the concentration of FeNO more than 22.0 umol/l occurs
twice as often as in the first clinical group (pe<0.05). This finding reflects the association of the processes of allergic inflammation of the respira-
tory tract and their remodeling. The results of the PC2oH bronchoprovocation test indicate statistically significantly lower levels of the provocation
dose and provocation concentration of histamine, which corresponds to significant bronchial hypersensitivity, the chances of which increase
against the background of the accumulation of MMP-9 in sputum: 27.7 times for PCooH (FEV+) <8.7mg/ml and 48.8 times for PDooH (FEV1)
<0.8mg.

Conclusions. An increase in the content of MMP-9 in the supernatant fluid of sputum was associated with a more severe course of exacerba-
tions of bronchial asthma in children, an increase in the content of metabolites of nitrogen monoxide in the blood and lung expiratory air, more
pronounced signs of bronchial hypersensitivity.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: bronchial asthma, children, remodeling, bronchial hyperreactivity, metalloproteinase-9.
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Beryn

poHXiaJbHa acTMa — Iie [OoIUpeHe

XpOHiUHE  3amajbHe  3aXBOPIOBAHHS,

3a TIEPCUCTYBAHHS SKOTO 3HAYHY POJb
Bizirpae pemogeninr 6pouxis (PB) [16,19], B oc-
HOBI SIKOTO Jie;KaTh MTOCUJIEHHS TIpoJridpepartii ria-
JIEHbKUX M’S31B JIUXAJbHUX IIJILAXiB, Mi/[BUIIEH-
Hs ceKpellil MPOoTeiHy MO3aKJITUHHOTO MaTPUKCY
Ta 3POCTaHHS KiJIbKOCTI Miohi6pobaacTiB y cTiHiti
6ponxis [20]. TTokasaHo, 1m0 (hopMyBaHHS TIPOJIi-
(hepatuBHOTO/CEKPETOPHOTO (PEHOTHUITY, CKOPOUY-
BaJTbHOI AUCHYHKINT AUXATBHUX NIJISIXIB Y CIIPUTA-
HATJIMBUX 0Ci0 MPUBOAATH 10 po3suTtky PB [7].
PeMmojie/iHr auxaJbHUX MUISAXiB Moke OyTHM Ha-
CJIIJIKOM XPOHIYHOTO 3aliajeHHs OPOHXIB 1 € XapaK-
TepHUM HacaMTIepes /I XPOHIUHOI TSKKOI acTMH
i3 TIporpecyoYnuM 3HUKEHHSIM (DYHKILI JIeTeHb.
BinGyBaroTbest 3MiHN TIOBEPXHEBOTO EITEi0, pe-
TUKYJISIPHOI 6a3aJbHOI MeMOPaHH, IJIaJKOI MYCKY-
JaTypu GPOHXIB, KPOBOHOCHHMX CYIUH 1 CIM30BUX
3aJ103, y pe3yJbTaTi MOTOBILYETHCS MOPIBHSIHO /10
HOPMH CTiHKA IUXATBHUX MJISXIB Y XBOPUX Ha acT-
MY, 30KpeMa, y TAIli€HTIB i3 JIETAJIbHOI aCTMOI —
na 50-300%, a i3 Takkoo actMoro — Ha 10—-100%
[27]. HocaizkeHHs TOBIIOMJIIIOTD TIPO HASBHICTh
PB y nebiori acTMu 1ie 10 KAIHIYHUX [IPOSIBIB 3a-
xBopioBanHs [18], 30Kpema, HaBITh Yy PaHHbOMY
JIMTUHCTBI 710 (DOPMYBaHHS 3allaJibHOTO IPOoIie-
cy. binpme Toro, mokazaHo, 10 MPOTU3AATbHI
JIiKapchki 3aco0u, sIKi 3a3BUYail 3aCTOCOBYIOTHCSI
JUIsE JTIKYBaHHSI acCTMM, MalOTh He3HayHWil abo He
MaloTh yciixy B ooOMesxkenni PB [5]. B ocrosi mep-
CHCTYBaHHsI OPOHXIaIbHOT ACTMM JIEJKATh TPH B3a€-
MOIIOB'SI3aHI MEXaHI3MU: 3allaJIeHHs, PEMOJICJIHT
i TineppeakTUBHICTD ANXaJbHUX NIsIXIB [11], ipo-
Te TIOTJISIIA JIOCJIIHAKIB HAa B3aEMO3B’S3KU MiXK
HUMK Ta IXHIO acOIalilo 3 KIIHIYHUMHU 0COOJIM-
BOCTSIMA 3aXBOPIOBAHHS TIOYACTH CYHEPEYTUBI.
HesBaskaiounr Ha Te, 110 MK 3allajieHHAM -
XQJIBHUX IIJIAXIB Ta IXHIM PeMO/IeIIHTOM iCHYIOTb
3B’SI3KM, BOHM CTOCYIOTHCS PI3HUX CUCTEM, MAIOTh
BJIACHU KOMILJIEKC TTaTOTeHe3y i BIUIUBAIOTh OJNH
Ha OJTHOTO Ta Ha PO3BUTOK acTMU. KOPOTKO- i 10B-
roTpuBajie CKOPOYEHHS MYCKyJaTypu OpOHXIiB
3MIHIOE MeXaHIYHI BJIACTUBOCTI CTIHKU JIUXAJIbHUX
MIJISIXIB, 1110 TPUBOAUTH /10 PB Ta Moy mioe 3amnasb-
Hi CUTHQJIBHI KacKa/In B M'SI30BUX Ta IHIINX THUTIAX
kit (emiteniil, Gibpobaactu, iMyHHI KIITHHA
Ta cyanHHa cuctema) [6]. Tak, mirpyiodi 7o jgerednb
€03MHOMDIIN BUBITBHSAIOTH TPpaHchopmytounii hak-
TOP POCTY, aKTUBHI (h)OPMU KHUCHIO, HEHPOTOKCHH,
MepoKCH/Iasy, €03MHOMIMIBHIIT KaTiOHHUN OiT0K
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Ta i1 610JI0TTYHO aKTUBHI MeiaTOPHU 3alaJeHHs,
110 3yMOBJIIOIOTh PEMOJIEJIIHT Yepe3 PYHHYBaHH:
kmituH [12].

Hapasi akTyasibHUM 3aBIaHHSIM € TIONIYK
HaJliliHX Mapkepis Pb y autduiit mymbMoHOJIOT],
OCKIJIBKM <«30JI0TUI» cTaHgapT — Giorciss cTiHKN
O6poHxa — € OOMeKeHUM y memiaTpil yepes ioro
inBaguBHicTh [13]. /lo HeiHBa3WUBHUX MapKepiB
HaJIEKUTHh KOHIIEHTPAIlisT MAaTPUUHOI METaJIOIPO-
teinazn-9 (MMP-9) y Hagocasiosiit piainHi MOKpPO-
TUHHS [4]. Y miteil mokasaHO 3B’130K OpOHXiasIb-
HOI aCTMU 3 Ii/IBUIIEHHSM KOHIleHTpaitii MMP-9
y cuposariii Kposi [10], mpoTe nocmimkeHHs B Ha-
JTIOCAIOBIN PiIUHI MOKPOTUHHS TTPOBOAUINCS Tie-
PEBaXKHO B IOPOCTUX XBOPUX.

Mema pobotn — y XBOpPHX Ha OPOHXiaJIbHY
acTMy JITeH JOCJHIIUTH KJIHIKO-IHCTPYMEHTAJb-
Hi, IIUTOJIOTIUHI Ta 1H(IAMATOMETPUYHI XapaKTe-
PUCTUKHN 3aXBOPIOBAHHS 3 YpaxXyBaHHSIM BMIiCTy
B MOKPOTHHHI Mapkepa pemozeninry MMP-9 nng
OITUMi3allil CBOEYACHOIO BUSBJIEHHS CTPYKTYPHOL
nepeby10Br OPOHXIB.

Marepianu Ta METOIH JOCI/I>KEHHS

B ymoBax 1myibM0asieproJiorivHoro BiJIiJIeHHS
OKHII <«YepHniBerpka obsacHa AMTAYa KJiHiY-
Ha Jikapusa» yrnpogosx 2020-2021 pp. metopom
BUIAAKOBOI BMOIDKM  OOCTEKEHO KOrOpTy 3
99 xBopux Ha GPOHXiaJTbHY aCTMy IiTeH, IKUX 3a
yMOBH iH(GOPMOBAHOI 3r0/i GATHKIB 3aJIyIEHO /10
nociizkeHHss. OKpiM TIJIAaHOBOTO  KOMILJIEKCHOTO
obcTexenns, nepenbadeHoro Hakazom MinicTep-
cTBa 0XOopoHu 370poB’a Ykpainu Bin 08.10.2013
Ne 868 «IIpo 3arBepmxkents YHiiKOBaHOTO
KJIIHIYHOTO MPOTOKOJIY TIEPBUHHOI Ta BTOPUHHOI
(cmeriamizoBaHoi) MeAWYHOI JOTOMOTH <«bpoH-
XiaJbHA acTMA y JIiTeli», y TI03aHAIIQIHOMY TIePio/Ii
Bu3HaueHo BMict MMP-9 y cynepHatanTi iHmy-
KOBAHOTO MOKPOTHUHHS [Tl BU3HAUEHHS aKTUB-
HocTi npouecis PB. 3a pesyibraramu o6cTeKeH-
Hd, cepenniit BMict MMP-9 y sarampriii koropTi
HaIfieHTiB crtaHoBuB 5,4%0,2 Hr/MJI, i 3ajeKHO
BiJl ITI€T BEJIMUMHY JiTEN MOAIEHO HA /IBI KITIHIYHI
IPYyIH MTOPiBHAHHS.

o ckmany [ rpymnum ysifinuio 55 mnaiieHTis,
y akux BMict MMP-9 y maznocanosiii piauni Mo-
KPOTUHHS cTaHOBUB <5,4 Hr/mJI, a 11 rpymy chop-
MmyBasu 44 xBopi 3 BMictom MMP-9 >5,4 ur/mur.
3arajpHy XapaKTEePUCTUKY XBOPUX HaBe/leHO
B Tabaui 1.

3a HaBeJIeHUMU JJAHUMHE, TPYITH OyJIU 3icTaBHU-
MU 32 OCHOBHUMU KJIIHIYHUMM XapaKTePUCTUKAMH,
y TOMY 9uCJTi He OyJ10 po30isKHOCTEl 32 TAKUMIY Ba-
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Tabnuys 1

3aranbHa xapakTepucTUKa rpyn CriocTepeXXeHHs

Movna CepepHin BiK, YacTtka MewkaHui CepepHsa TpuBanictb
py poKu xJnon4yukie, % micTa, % 3axBOPIOBAHHSA, POKU
| rpyna
(n=55' MMP-9 <5.4 Hr/mn) 11,6+0,4 67,3 491 4,3+0,6
Il rpyna
(=44 MMP-9 >5 4 r/mn) 12,1£0,5 63,6 31,8 5,2+0,6
p >0,05 >0,05 >0,05 >0,05

TOMUMY KJTIHIYHIMU TTOKa3HUKAMU, STK TPUBAJICTh
3aXBOPIOBaHHS, BiK [e0IOTy acTMH 1 TSKKICTDH
ii mepeoiry.

Posmofin Biky me6ioTy OpOHXiaJbHOI acTMU B
HAIEHTIB IPYII MOPIBHSAHHS HABEIEHO B TaOJIUII 2.

OTrxe, 3a HANOLIBII 3HAYYIUMHU KIIHIYHUME
MMOKAa3HUKaMM, SKi MOTJIM BIJIMHYTA Ha Pe3yJib-
TaTH JOCIPKEHHS, CTATUCTUYHUX PO36iKHOCTE
y KJIIHIYHUX TPyIIax MOPiBHAHHS He BUSBJIEHO.

Komruieke mapakiHIYHUX MeTOiB 0OCTeKeH-
HsI, OKPIM 3arajibHOK/IIHIYHUX, 1epeadadaB OLiHKY
IIUTOJIOTIYHOTO CKJIa/ly MOKPOTUHHS, BUSHAUYEHHS
rinmeppeakTUBHOCTI OPOHXIB Ta iIXHBOI riepPUyTIIH-
BOCTi B 1Ip00i i3 cepiliHUM PO3BEIEHHSM TiCTaMiHY,
JOCJIIKEHHS  KOHIleHTpaIlii MeTaboJIiTiB MOHO-
okcuay Hitporeny B nepudepuuniii kposi (NO)
Ta KoH/leHcaTi jiereneBoro ekcripaty (FeNO).

Hazmaroun niepeBary HeiHBa3UBHUM JIiarHOCTHY-
HUM ITPUHiOMaM, 30cepe/KeHO yBary Ha BU3HaYeHHi
OKpeMUX 3allaJIbHUX MapKepiB y JIeFeHeBOMY €KC-
miparti, 30kpema FeNO. JlereneBuii ekcripaT oTpu-
MaHO 3a JIOTIOMOTOI0 3alaTeHTOBAHOTO TPUCTPOIO,
BUXOJSIUM 3 peKOMeHjaliil [22], y axux BuU3HaA-
yero Bmict NO 3a H.JI. Emyenko B moaudikartii
A.l. Toxenka. IlamienTam y mo3aHanaHOMY
nepiofi  3aXBOPIOBaHHS — IIPOBEJEHO  ITUTOJIO-
rYHUI aHasli3 MOKPOTHUHHS, OTPUMAHOIO METO-
JIOM 1HIYKIIil 3 BUKOPUCTAHHSIM CEePiliHUX PO3Be-
NeHb rineproHiuHnx posuntiB (3%, 5%, 7%) Ha-
TPit0 XJOpu/y 3rifiHO i3 3anpornoHoBanuM I. Pin
nporokosiom y  momudikamii  [.D.  Pavord
ta M.M. Pizzichini [21].

[ocmimkenns Bmicty MMP-9 B cynepna-
TaHTI MOKPOTUHHSI BWKOHAHO METO/IOM <«CEH-
nBiu»-ELISA  (peaktuBu <«Affymetrix eBiosci-
ence> BMS 2016/2/ BMS2016/2TEN («Bender
MedSystems», «GmbH», ABctpist).

Cmiporpadiune m0CiPKeHHS MPOBEIEHO B I10-
3aHaIaIHOMY I1ePio/ii 3 I0TPUMAHHSIM YCiX BUMOT, a
J1abiIbHICTH GPOHXIB BUBHAYEHO IIJISIXOM OLIHKH 1X-
HiX peakIiiii Ha 1030BaHuil 6ir Ta inrassiio 200 MKr
campOyTamMosry 3 OOYMCIEHHSAM iHAEKCY OpOH-
XOCIasMy, 1HIeKcy OPOHXOIMIATAIll Ta CyMapHO-
o IOKa3HuKa J1abiibHOCTI OpoHXiB. JlociKeHHs
HecrenrgivHoiI rinepcupuiHATINBOCTI OPOHXIB 10
npsAMUX OPOHXOCTIA3MOTEHHIX YHHHUKIB TIPOBE/Ie-
HO 3a /IOTIOMOT'0I0 THTJISIIIIITHOTO CIlipOMETPUYHO-
rO TECTy i3 CepiiHMMM PO3BE/CHHIMU TiCTAMiHY
3 ypaxyBaHHSM PEKOMEHJAI 100 CTaH/apTh-
3arii gocuipkedd [8]. BupaxyBaHo TOPOTroBY
kouteHTpaitito (11K20I) i moporosy mo3y (11/120I")
ricraMiHy, sika BUKJHUKajda 3MEHIIeHHS 00 eMy
opcoBanoro Buauxy 3a 1-my cexkyuny (ODB1)
Ha 20% Bix Buxignoro. Ilokazuukm IIKgol Ta
IT/120] 3acTocoBano /719 BU3HAUEHHS TillepUyTJIn-
BOCTI IMXATbHUX NMIJISXIB 3 ypaxXyBaHHSIM TOTO, TIIO
M BUIIOIO € TillepuyTAUBICTh OPOHXIB, THM MEH-
HIMMH € 11i TOKa3HUKMU. [ineppeakTuBHICTH OPOHXIB
BijloOpaskae «/10303a1eKHa KPUBA», 30KPEMa, KPy-
TU3HA HaXWJy KPUBOI «IOTIK-00’€M» IIi Yac iHra-
JALiiHOT TIpo6u 3 rictaminom [14].

Opnep:xaHi pe3ybTaTh AOCTiKEHHs TpoaHali-
30BaHO 3a [IONIOMOTOI0 KOMITIOTEPHUX TIAKeTiB
«STATISTICA» StatSoft Inc. Ta «Excell XP st
Windows Ha 1iepcoHaJIbHOMY KOMIT'IOTEPi 3 BUKO-
PUCTaHHSIM TApaMEeTPUYHUX 1 HermapaMeTpUYHUX
MeTofliB  obuncieHHs. J[iarHOCTUYHY I[iHHICTb
TECTIB BU3HAYEHO 3 ypaxXyBaHHSAM IXHbOI 4yT-
JIUBOCTI, celn(pid4HOCTI, a TAKOK TTOCTTECTOBOI
BipOTi/IHOCTI B pa3i mo3uTUBHOTO (+) i Bi/l’€EMHO-
ro (-) pe3yJabTaTiB TECTY.

Pusuk peanizaiiii moii orliHeHo 3 ypaxyBaHHAM
Biporignocti Besmunn BigHocHoro (BP), arpuby-
TuBHOTO (AP) pu3ukis i BijiHOIIEHHS 1ITAHCIB IO

Tabnuys 2
Po3noajin nauieHTiB rpyn NOpiBHAHHA 3aN1€XXHO Bif, Biky Ae0610Ty OpoHXiaNibHOT acTMK
lpyna [Ae6ioT 3axBOplOBaHHSA, %
Ao 3 pokie Big 3 #o 6 pokie Big 6 pokiB
I rpyna (n=55) 27,3 20 52,7
Il rpyna (n=44) 31,8 22,7 45,5
Do >0,05 >0,05 >0,05
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(BIII) i3 BU3HaAueHHs IXHIX JOBIPUYMX iHTEPBAJIIB
(95% MI).

[ocmizkeHHs BUKOHAHO BiJIOBIHO /10 TPUH-
nuniB lesbcinebkoi aexmapaitii. IIpotokon pocoi-
JUKEHHS yXBaJieHO JIOKaIbHUM eTHIHUM KOMITETOM
3a3HaueHoi B poboTi ycranosu. Ha mpoBenentst o-
CJTiKeHb OTPUMaHO iH(GOPMOBaHY 3roy OaThKiB.

PesyibraT A0CHiAKEHHS Ta iX 00rOBOPEHHS

Ak BiloMO, MaTPpUYHI METAJIONPOTEA3n € KJIIO-
yoBuMu Memiatopamu Pb mpu actmi, a MMP-9
BUBYAETHCS IIO/I0 11 BIJIMBY HA MMATOTEHE3 1 TSIXK-
KiCTh 3aXBOPIOBAHHSI.

OriHfoBaHHST TSKKOCTI 11epebiry 3axBoproBaH-
HS /1a710 3MOTY BCTAHOBUTH, IO IHTEPMIiTYIOUUI
nepebir, MepcucTyBaNIbHIIT JIETKUIT, CEPEAHbOTSIK-
KU 1 TsoKKUi epebir GpoHXiasbHOT acTMU Bifl-
miuaBes y 16,4%, 25,5%, 32,7% i 25,4% naitienris
I rpynu. Boxnouac y miteii 11 rpynu 11i mokasau-
K crioctepiranucs Bianosiano y 18,2% (pe>0,03),
15,9% (pe>0,05), 34,0% (pe>0,05) Ta 31,9% nireii
(pp>0,05).

3 ypaxyBaHHSIM TOTO, IO B HaBEICHOMY
JOCJTII/IPKEHH] XBOPI ITH HAIXOAUIN JI0 CTallioHap-
HOTO BiJITIJIEHHST 3 TPUBOJLY 3arOCTPEHHST OPOH-
XiaJIbHOI aCTMH, HAMH OI[IHEHO TSKKICTh Tepebiry
3arOCTPEHHs i3 3aCTOCYBaHHAM OasbHOI TabJMIli
3a JI.O. Be3apykoBum Ta cmiBaBT. [3] 3a7€KHO Bif
BMIiCTy B MOKPOTHHHI JJaHOTO Mapkepa Pb. Ha pu-
cyHky 1 HaBezeHO Ga/bHY OIIHKY TSKKOCTI 3aro-
CTPEHHSI aCTMM B Ipylax HOPIBHSAHHS YIIPOJIOBXK
TUKHS CTaIliOHaPHOTO JIIKYBaHHS.

3a HaBeJIeHUMU TaHuMH, y 1-1i 1eHb cTaitionap-
HOI'O JIIKyBaHHS OL[iHKa TSKKOCTI Hanagy OyJia cra-
TUCTUYHO BipoTifiHO BUtoo B fiten 11 xmirigrol
IPYIH, TPUYOMY BIIPOJOBXK O JIHIB HMIBUIKOIOIO-
MiKHOTO JIiKyBaHHsI 36epirajacs craja TeHIeHIis
JI0 BUPA3HIIIOI TSKKOCTI 11epebiry 3arocTpeHHst
y XBOpHUX i3 BifHOCHO BuIUM ymictom MMP-9
y HaZoca[oBiil piguHi MOkpoTuHHs. Ile 36iraeTh-
cd 3 JJAaHUMU JITepaTypu MO0 acoliiallii BMiCTy
MMP-9 y MOKPOTHHHI 13 TSKKICTIO OPOHXiaIbHOT
aCTMHU B JIOPOCJUX MAIlI€EHTIB Ta 3 MaKCUMaJIbHO
BUCOKMMM KOHIIEHTpaIlisiMu 11boTo Mapkepa Pb
y xBopux Ha datampay actmy [25]. Otxe, MOX-
Ha TIPUITYCTUTH, O KoHIeHTpaiis MMP-9 y
MOKDPOTHHHI aCOIiI0€ 3 BUPA3HINION TKKICTIO

Banu

1-i aeHb

2-it feHb 3-i1 aeHb 4-ih peHb 5-i1 AeHb 6-1 AeHb 7-1 peHb

[D pyna 11,8 10,6 89 71 54 4,2 35
‘ Bl rpyna 15 13,1 9,8 7,6 5,7 4,6 34

[MeHb rocnitanisauii

[Jirpyna @Il rpyna

Puc. 1. JuHamiyHa oujHKa TAXKOCTi 3arocTpeHHs 6poHxianbHOT acTMy B Na-
LLIEHTIB rpyn NOPIBHAHHSA BNPOAOBX NEPLUOro TWXHS rocnitanidadii (y 6anax)
3arocTpeHHs OpoHXiaJbHOI acTMU. 30KpeMa, I10-
Ka3zaHo, 1110 B ziteil II rpynu BABiYl Ti/BUTITyBaBCA
PHUBHK OIIHKH TSLKKOCTI TToHa 17 6ariB Ha MOMEHT
rocritamisanii 10 cramionapy: AP — 17,0%,
BP — 1,4 (95% /L. 0,8-2,9), BIII — 2,0 (95%
J1: 1,0-4,7). O1ke, He3Bakal0uM HA BiJICYTHICTH
MIZKIPYIOBUX PO36iKHOCTEN 3a 6aJIbHOIO OI[IHKOO
KJIIHIYHOI BUPA3HOCTI 3arOCTPEHHS aCTMH, BCE K
Ha TJ1i migsuteHoro BMicty MMP-9 y mokpornaHi
CIIOCTEPITAETHCS HOTO BiTHOCHO TSKYMI 11epeOir.

Bepyun no yBarm npani JgiTepaTypu IIOA0 aco-
miarii Mixk mapkepom Pb — MMP-9 i mapkepom
XPOHIYHOTO 3amnajieHHst Oponxis — BMicrom FeNO
y XxBopux piteil [15], mpoBemeHO MOPiBHAIbHIIT
aHasi3 0coOJUBOCTEN KOHIEHTpaIlii MeTaboiTiB
NO y cuposatii kposi Ta FeNO xBopux 3ame:xHO
Biz piBHst MMP-9 y Mmokporunni. OTpumani faHi
IIO/I0 KJIHIYHO Bakyoro mepebiry 3arocTpeHHs
y xBopux Il kJjiHiuHOI TIpPynu YacTKOBO TIi[I-
TBEP/UKYBAJIUCS  OCOOJMBOCTSIMU  BMICTy MeTa-
60JIITIB MOHOOKCH/LY HITpOTEeHY y OiocepenoBuIax
AiTeil KIIHIYHUX TPy mopiBHsHHS (Tabur. 3).

3a HaBeleHUMU JaHUMH, BCTAHOBJICHO JIMIIE
TEHJIEHII0 0 HakomudeHHst Mertabositie NO
y 610JIOTIYHUX PiMHAX XBOPUX i3 BIHOCHO IIiIBH-
neHoo KoHieHTpaiieio MMP-9 y mokpoTtunHi,
MIPOTE CTATUCTUYHO JIOCTOBIPHUX BiZIMIHHOCTEN He
BUSIBJIEHO. Bo/iHOYAC TTOKA3aHO, 1110 YacTKa JiTel, y
ssknx BMicT NO B KpoBi cTaHOBUB >22,0 MKMOJIB /1,
cepen narienTis [ rpynu csarana 18,8% Bumasukis,
ay II rpymi — 37,5% cnocrepexensd (pe<0,03);
y 11 xainiuniii tpymi FeNO >50 Mmxmouib/J1 Bigmi-
yaBcst y 57,2% Bunajkis, a y | kminivniit rpymi —
y 30,0% crocrepexetb (pe<0,05). Taki ocobuu-
BOCTi PO3TOJILIY MapriHAJbHUX MMOKA3HUKIB BMi-

Tabnuys 3

Moka3HuKu BMiCTY MOHOOKCUAY HiTporeHy B 6iocepeaoBuLLax KNiHiYHUX rpyn NOPiBHAHHSA

KniHiyHa rpyna Bmict NO y cupoBaTui KpoBi, MKMOJb/N FeNO, mkmonb/n
| rpyna 18,5+0,9 43,8+3,1
Il rpyna 22,0£2,6 49,529 1
o >0,05 >0,05
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Tabnuus 4

Kniniko-enigemionoriyHunii pyusmnk BUpasHiLLIOro 3anasbHOro npowuecy Ha i pemogeniHry OpoHxie
y nauieHTiB Il KNiHIYHOT rPyNU NOPIBHAHO 3 XBOPUMM | KNiHIYHOT rpynun

Moka3HUK pu3uKky
Moka3Huk

AP, % BP (95% [Al) BLL (95% Al)
NO B kpoBi >22,0 MKMOSb/N 23,1 1,5(1,0-2,5) 2,6 (1,4-49)
FeNO >50 Mkmonb/n 27,6 1,7 (1,2-2,4) 3,1(1,7-5,6)

Tabnuys 5
LUuTonoriyHuin cknan MOKPOTUHHS B NALLIEHTIB rpyn NOPiBHAHHSA
LUuTonoriyHni cknag MOKPOTUHHSA, %
Npyna
eo3nHodinu HeuTpodinu makpodaru nimpounTtn enitenin

I rpyna 2.4 64,1 18,5 4.8 10,2
Il rpyna 13,0 39,2 18,8 572 23,8
Do <0,05 <0,05 >0,05 >0,05 <0,05

cry NO, iMoBipHO, BifioOpakyBau MEeBHY acollia-
I1i10 TIPOTIECIB aJIEPTIUHOTO 3amajeHHs TUXaJIbHUX
nigxis ta PB. Posrigaaioun HakoninyeHHs MeTa-
6OJTITIB MOHOOKCHJTY HITPOTEHY B 6iOCEPEIOBHUIIAX
XBOPUX $SIK O3HAKy aKTUBHOTO 3alajbHOrO IIPO-
necy [23], HaMu 1TOKa3aHoO WOTO acollialiio 3 mpo-
1ecom PbB, mapkepoMm gKOro BUCTYIA€ KOHIICH-
tpaitis MMP-9 y MOKpoTHHHI, 1O Y3TOKYETHCS
3 pe3yJbraTaMy iHIIUX JOCJi/KEHb, ITPOBE/IEHUX Y
nopocaux xgopux [2]. Otke, y martienTiB 11 xkiriniy-
HOl TPyNM BU3HAYEHO TOKA3HUKU KJIHIKO-elTi-
JIEMI0JIOTTUHOTO PU3UKY BUPA3HIIIOTO 3aMaJIbHOTO
MpoIiecy B ANXAJIbHUX MIJISTXaX MOPIBHSHO 3 XBOPH-
mu I kiHiuHOT rpyTm (Tabur. 4).

OTsxe, y XBOPHUX 13 BiZTHOCHO MiIBUTIIEHOIO KOH-
neHTpaitiero B MokpotuaHi MMP-9 yTpuui Bumnu-
MU € IIIaHCH BMPA3HINIOTO 3alajJbHOTO IIPOIlecy
3 HakommueHHsAM TpoaykTiB NO B cupoBartiii Ta
JereHeBoMYy ekciiparti. [Ipu 1iboMy HakonMyeHHs B
MokpotuHHi MMP-9 >54 Hr/Mi BoJofie qoctart-
HBOIO CITeIU(IiUHICTIO MO0 HAsSBHOCTI BUPa3Hi-

mr
~

0,2
: ‘

nK20r, mr/mn na2or, mr
[DI rpyna 3,7 0,8
‘ @i rpyna 0,8 0,2 ‘

[Jtrpyna [ 1l rpyna

Puc. 2. TlokasHMKN YyTANBOCTI OPOHXIB A0 riCTaMiHy B AiTEN KNiHIYHNX rpyn
NOPIBHAHHSA
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I10TO 3aMaJIbHOTO TIPOIIeCY ANXAJIbHUX MIJISAXIB (Ha
migctasi Bmicty NO B kpoBi >22,0 MKMOJB/7):
qyTauBicTh Tecty — 37,5%, cuenudiyHicts —
81,2%, noctrectoBa HMOBipHicTh (+) — 66,61%,
MOCTTECTOBA UMOBIpHICTD (-) — 43,49%. Jlyis1 3amna-
JieHHs1, sike Bioopakae FeNO >50 MkMoJIb/J1, Ha-
BeJleHa BuIle KoHteHTpaitiss MMP-9 (>5,4 1r/mi)
Yy MOKPOTHUHHI XapaKTepPU3yBajacs MOCTTECTOBOIO
iiMoBipHicTIO (+) 65,60% 1 TOCTTECTOBOIO IMOBIp-
Hicrio (-) 37,94%.

BpaxoBytoun mpoBifiHy poJsib €03WHOMIIIB SIK
OCHOBHMX e(eKTOPHUX KJITWH aJIepPTidyHoOTO 3a-
najieHHs1 pu OpoHxiambHii act™i [9], mpoBeneHO
MOPIBHSJIBHY OIIHKY IIUTOJIOTIYHOIO CKJIAJy MO-
KPOTUHHS Y XBOPUX 3aJesKHO Bijl BMicty MMP-9
y MOKpoTuHHi (TabJ1. 5).

TakuMm yuHOM, Y AiTeil, XBOPUX Ha OPOHXiaJIbHY
acTMy i3 BHCOKUM BMIiCTOM MapKepa peMojiesIiH-
ry MMP-9 (25,4 ur/mi), y mpocBiTi quxajbHUX
IMJISIXIB MaB Miclle BUPas3Hiluii eo3uHodii-omoce-
pelKoBaHUH 3anabHUN [1POIIEC, 10 Y3TO/KYEThCS
3 nmanumu qiteparypu [26]. Hactka xiteit i3 mepe-
BUIIEHHAM 3% €03UHOMIJIIB Y MOKPOTUHHI CEPe]l
npescraBuukis | rpynu cranosuia 33,3%, a y XBo-
pux II rpynu — 50,0%. [Tokasuuku pusnky HasiB-
Hocti moHax 3% eo3uHoMITiB Y MOKPOTUHHI Ta-
mienTis [ rpymnu BigHOCHO ipe/icTaBHUKIB [ rpyTin:
AP — 17,0%, BP — 1,4 (95% J1: 1,0-1,9), BIII —
2,0 (95% M1: 1,1-3,5). BogHouac 3a abCoMOTHIM i
Bi/IHOCHUM BMicTOM anuoMiTbHUX TPaHYJIOINTIB
y nepudepudHiil KpOoBi CTATUCTUYHO 3HAUYIINX
Bi/IMIHHOCTEH B TpyTaX MOPIBHAHHS HEe BCTAHOBJIE-
Ho. Tax, y npencraBuukis [ rpymnu BilHOCHUI BMICT
eosuHOMIIB KpoBi mopiBHIOBaB 6,8+0,7%, abco-
JoTHe eo3uHODiTbHE yncio — 439,6249,9 wii-
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Tabauys 6

Kniniko-enigemionoriyHuii pusuk rineppeakTMBHOCTI OPOHXIB Ha TNi peMoaeniHry 6poHxis
y nauieHTiB Il KniHiYHOT rpynu NOpiBHAHO 3 XBOPUMM | KNIHIYHOT rpynn

Moka3HuK pU3nky

MokasHuk
AP, % BP (95% Al) CLU (95% Al)
MKool (ODB1) <8,7 mr/mn 64,4 8,1(6,1-10,6) 27,7 (11,4-67,4)
MO20l (OPB+) <0,8 mr 72,8 10,2 (7,0-14,8) 48,8 (19,5-121,8)

TUH/MM3, BojiHodac y namienTiB I1 kainigynoi rpy-
mu — 7,1£0,7% (p>0,05) i 443,3+£57,3 xinitun/Mm3
(p>0,05), BigmnosiaHo.

BaxiuBo, 10 0lHOYACHO B IIMX XBOPHUX CIIO-
cTepirajiocd HaKONMYEHHS B CHUPOBATIll KPOBI Ta
JIETEHEBOMY eKcIipati MeTaboJIiTiB MOHOOKCHLY
HITPOTeHy, 110 BioOpakae acomiaiio eo3uHoMiIb-
Horo 3anajneHHs i3 Pb. Ile nmigTBep/Kkye mpoBiiHy
poJib anuAoMiTbHUX TPAHYJIONUTIB Y MEPCHUCTY-
BaHHI aJeprivHoro 3amajeHHsd, sKe, CBOEI 4ep-
To10, CTIpusi€ (POPMYBAHHIO TIIEPCIIPUHHATINBOCTI
OPOHXIB /[0 BIUIMBY 30BHILIHIX YNHHUKIB, 30KpeMa,
aJIepreHiB.

Pa3oM i3 TuM icHYIOTb KOHTpaBePCiliHi MOTJISIN
1 rocaipkenns [17], sKi KOHCTATYIOTh, 110 BU3HA-
4yeHI TOTYJIsAIT 3aaJbHUX KIITUH Y MOKPOTHHHI €
HecTabiIbHUMH, a 1HAYKOBaHe BU/IJIEHHS MOKPO-
TUHHSI HEJOCTaTHbO TOYHE, 100 3aCTOCOBYBATH
I0ro B PyTUHHOMY MOHITOPUHTY IUTSIYOI aCTMU.
OxpiM TOro, icHye Jmiie cjaadka KOpPeJsilis Mixk
GiomMapKepaMu TSKKOCTI  aCTMH:  CIIPOMETPUY-
HUMM JIaHUMU, TillepPeakTUBHICTIO AMXaJbHUX
msixiB, FeNO, ckimamom iHyKOBaHOTO MOKPOTHH-
HA. 3 OISy Ha KJIOUOBY POJIb TilleppeakTUBHOCTI
O6poHxiB y (opMyBaHHI acT™MH, y AiTell B cTraHi
KJIIHIYHOTO OJIaromoTyydst MPOBEIEHO 1HTaISIIiii-
Hy GPOHXOITPOBOKAIIHY TIPOOY 13 cepiiHUM Po3-
BesenusaM rictaminy (PCooH) msist BUsHaueHHs
B3aeMO3B’s13KiB i3 PB B 06cTexkenux mireii.

Ha pucynky 2 HaBeIeHO pe3yJbratu OPOHXO-
MPOBOKAIIHHUX P00 3 TiCTaMIHOM Y BUTJISII ITPO-
Boxkaritiaoi go3u (I11/120I") Ta mpoBokartiifinoi kKoH-
nenrpaitii (ITK20I) rictaminy, siki npusBojagTh 10
samskentss OBy na 20%.

3a HaBelleHNWMU [aHUMHU, ICHYE CTaTUCTUYHO
BIPOTiIHO BMIIA TilleppeaKTUBHICTh OPOHXIB Y Bijl-
[I0Bi/Ib Ha IPOBOKAIIO CEpPiifHO PO3BEIEHUM Ti-
CTaMiHOM Y [IiTel i3 BiIHOCHO BUCOKUM BMiCTOM Y
mMokpoTtunHi Mapkepa Pb (MMP-9 =54 ur/mun).

Y panime omy6IiKOBaHUX JTOCTIKEHHSX [24]
miIkpecieHo iHGOPMATUBHICTD KOHIIEHTPAIlil B
MokpotuHHi MMP-9 y BusiBiIeHHi CTPyKTYpHUX
[OPYIIEHb PECIiPaTOPHOTO TPAKTy BHaCHiOK PB,
TOMY HaM¥U BCTAaHOBJIEHO TTOKa3HUKU KJIIHIKO-€TTi-
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JIeMiOJIOTIYHOTO PU3MKY BUPA3HIIIOI Tillepcrpuii-
HATJUBOCTI OPOHXIB /10 OGPOHXOIPOBOKAIHHUX
YUHHUKIB y TPo6i 3 TicTaMiHOM y iTeil, XBOPUX
Ha OPOHXiaJIbHY acTMY, 3aJIe;KHO BiJl KOHIIEHTpaIlii
1IbOTO MapKepa B HaZI0CAIOBIH PiIMHI MOKPOTUHHHI
(Tabu. 6).

Otxke, y miTeli i3 BiHOCHO TiBUIIEHUM
BMictoM MMP-9 y MOKpoTUHHI B siecITKM pasiB
BUIIUM € PU3UK 3HAYHOI TilleppeaKTUBHOCTI OPOH-
XiB /10 GPOHXOIPOBOKAIITHUX YNHHUKIB, 30KpeMa,
y 1po0i 3 ricTaMiHOM.

Tak, B ekcriepuMeHTanbHiit podoti y 2023 p. [1]
MOKA3aHO CYMICHY BIiAMOBiZb ceHcubimi30BaHUX
TBapvH Ha hapMaKoJIOTiYHE BTPYYAHHS Y BUTJIS/I
3HUKEHHS TileppeakTUBHOCTI ANXaJbHUX HIJISAXIB
3 OJTHOYACHUM 3HIKEHHSIM iXHbO1 iH(DiIbTpaltii eo-
3nHO(MIIaMH 1 JTiMMOITUTAMU Ta 3HUKEHHSIM PiBHS
Ipo3alnajbHUX CHOJYK y IXHbOMY I1pocBiTi. Ile, Ha
HAIII TIOTJISI/T, TTIKPECTIOE B3AEMO3B’I30K BUBUEHUX
HaMU KJIIOYOBHX MMATOTEHETUIHWX JIAHOK Y PO3BUT-
Ky i mepcucTyBaHHi 6POHXiaIbHOI ACTMU B IiTEN.

BucuoBku

[Toripu BifICyTHICTH CTATUCTUYHUX BiJIMiHHO-
cTell 3a TSKKICTIO MEPCUCTyBaHHS OPOHXialbHOI
acTMH, Yy AiTel 3 miaBuienum Bmictom MMP-9 y
MOKPOTHHHI y/IBiUl BUIITUI PU3UK KJITHIYHO TIKIO-
ro mepebiry 3arocTpeHHs 3aXBOPIOBaHHsI 31 30epe-
JKEHHSIM TaKoi TEeH/IEHITIT BITPOIOBIK O [IHIB cTaIlio-
HapHOTO JIIKyBaHHS.

Y noctHaraHOMY 11epiojii y XBOPHUX i3 MiiBU-
MIeHNM BMicTOM y MOKpoTwHHI MMP-9 xonten-
tpatisg FeNO >22,0 MkMoJib /71 BiiMida€ThCA yABIUi
vacrine, Hixk y | kainiuniit rpymi (pe<0,05), piBens
FeNO >50 MKMOJb/T BU3HAYa€Thest y 57,2%
i 30,0% cnocrepexenp, BiAnmoBiAHO (Pe<0,05).
A 11e BizzoOpazkae acouialliio IpoieciB ajJepriaHoro
3alaJIeHHsT IMXaJIbHUX IIJILIXIB Ta IXHBOTO PeMo-
JIEJIIHTY, a TaKOX MiJITBEP/KYETHCSI CTATUCTUIHO
3HAYYIIUMU MOKa3HUKAMU KJIIHIKO-€Ti/IeMiooriu-
HOT'O PU3UKY Ta IIarHOCTUYHOI I[IHHOCTI.

OcobJIMBOCTSIMI 3aMAIHOTO TPOIECY B JIiTel,
3a JAHUMHU IIUTOJIOTIYHOI OI[IHKA MOKPOTHUHHS, € €0-
3UHOMITHHII 3aTTa/IbHAIN TTATePH Y XBOPHUX i3 JIETI0
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BUIOI0 KOHIleHTpattieiro MM P-9 y MmokpoTnhHi, a 3a
HIZKYOI KOHIIEHTPAITil IAHOTO MapKepa PEMOJIEJIIHTY
B MOKPOTHMHHI 3allaJIbHUII 11poiiec OPOHXIB oroce-
PEIKOBYETHCS TIEPeBAKHO HeUTpodimaMu.

Pesynbratn  OPOHXOIMPOBOKAIINHOI  TIPOOH
3 TiCTaMiHOM CBiJ4aThb PO CTATUCTUYHO BipO-
TiIHO HWJKYI PIBHI IPOBOKAIHOI 03U Ta

MPOBOKAIIHOI KOHI[EHTPAIlil TicTaMiHy, 110 BiJ-
MOBIJIa€ 3HAYHIN TiNepCHpURHATIUBOCTI OPOH-
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Purpose of the research is to evaluate the impact of the torus tubarius correction by microdebrider technique on the eustachian tube
function in children without middle ear pathology.

Materials and methods. 115 children aged 3 to 12 years participated in the study. All children underwent endoscopic modified microdebride-
ment adenotomy for the first time, which, in the case of tubal hypertrophy (we analyzed the frequency of this phenomenon), was combined with
its correction by the microdebridement method. For the next stage of the research, we selected 19 children, who had preoperative intratym-
panic pressure monitoring results more than — 100 daPa and who hadn’t concomitant tonsil hypertrophy (19 children). Control measurement
was done on days 1 and 8—10 after the intervention. Depending on the presence/absence of concomitant hypertrophy of the torus tubarius,
patients were divided into the main (11 patients) and control (8 patients) groups. The analysis was carried out using the STATISTICA program.
Results. 36 patients were diagnosed with torus tubarius hypertrophy. When comparing intratympanic pressure on the 1st day after the
intervention in patients of the main and control groups, a significant difference in values was found (-144.37+41.09/-95.00+27.90 daPa).
On day 8-10, the intratympanic pressure data in patients of both groups did not differ from each other (-39.15£14.85 daPa in the main
and -33.87+19.57 daPa in the control groups) and preoperative values in both groups.

Conclusions. Hypertrophy of the torus tubarius is noted in 31.3% of patients with primary adenotomy. The microdebrider technique method
of torus tubarius correction is safe in view of the equipressor function of the auditory tube.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the institution mentioned in the work. Informed consent of parents or their guardians was obtained for conducting research.
No conflict of interests was declared by the authors.

Keywords: children, torus tubarius, adenoidectomy, upper respiratory tract, pharyngeal tonsil hypertrophy, adenoid vegetations, microde-
bridger, tympanometry, endoscopic rhinosurgery.

OuiHka BNAMBY KopeKuil TpyOHOro Banmka mikpoaeopnaepHmm MeToaom
Ha eKBiNpecopHY PYHKLLiIO CTYyXOBOI TPYyOMn

K.B. Jliax1.2, A.J1. KocakoBcbkwiil, §1.B. LLIkop60TYyH:2

THauioHanbHWIM YHIBEPCUTET OXOPOHM 300P0B A YkpaiHw imeHi 1.J1. LLynuka, M. Knis

2[lepxaBHa HaykoBa yCTaHOBa «HayKOBO-MPaKTUYHWA LEHTD MPOMINaKTUYHOI Ta KIiHIYHOI MEaNUMHN»
[epxaBHOro ynpasniHHa cnpasamu, M. Kuis, YkpaiHa

MeToto — oujH1TY BRMB KOpekuii rinepTpodii ToybHOro Banvka MikpoaebpuaepHIM METOAOM Ha eKBINPECOPHY PYHKLIO CNYXOBOI TPYOU.
Marepianu Ta metogu. /10 nocniaxeHHs sanydeHo 115 giten Bikom Big, 3 40 12 pokiB. YCiM AiTAM yneplle BUKOHAHO eHA0CKOMIHHY MO-
andikoBaHy MikpoaebpuaepHy aneHoTOMID, gKa 3a HaaBHOCTI rinepTpodii TPYOHOrO Banvka NoeaHyBanacs 3 Moro Kopekuien Mikponebpu-
OEPHUM CNOCOOOM. Ana HACTYNHOrO eTany A0CAIOKEHH: BiojopaHo 19 aiten, y akiux nepeaonepauiiiiin MOHITOPUHI BHYTPilWHb0OapabaH-
HOro T1cky nepesnysas — 100 galla Ta XTo He MaB CynyTHBOI rinepTpodii Muraanvkis (19 giten). KOHTPONBHE BUMIPIOBAHHSA MPOBEAEHO Ha
1 1a 8-10-Ty 006y nicna BTPyYaHHs. 3anexHo BiA HasiBHOCTI/BIACYTHOCTI CynyTHLOI rinepTpodii torus tubarius XxBopux NoAINEHO Ha OCHOBHY
(11 xBOPWX) | KOHTPONBHY (8 XBOPUX) rpynun. CTaTncTyHy 06PO6KY AaHNX BUKOHAHO 3a A0NOMOoroo nporpamim «STATISTICA».

Pesynbratu. Y 36 0CIi0 BUABNEHO rinepTpodito TPYOHNX BanukiB. 3a NOPIBHAHHS IHTPATVMNaHaIbHOMO TUCKY Ha 1-wwy 000y nicna BTpyYaHHs
B MauieHTiB OCHOBHOI Ta KOHTPOIbHOI FPyn BUSBAEHO AOCTOBIPHY PISHNLIO 3Ha4eHb (- 144,37+41,09/-95,00+£27,90 palla; p<0,05). Ha 8-10-1y
0006y faHi iHTpatMMnaHanbHOrO TUCKY B MAUIEHTIB 000X rpyn He Pi3HUIMCA Mix co6010 (-39, 15+14,85 nalla B ocHoBHiIM Ta -33,87+19,57 palla
B KOHTPOSBHIN rpynax) i 4oonepaujnHmMm nokasHukam B 060X rpynax.

BucHOBKM. [inepTpodis TpyOHWX Banukie BiaMivaeTbea y 31,3% naujeHTis 3a nepsuHHoi ageHoToMii. MikponebpuaepHuin cnocio kopekuii
TPYOHVIX BaNnKiB € 6e3neyHrM 3 Orsay Ha ekBinpecopHy MYHKLIIO CyXOBOi TPyOu.

JocnigxeHHs BMKOHAHO BIAMNOBIAHO 00 NPUHLMMIB TenbCIHCHKOT Aeknapadi. [poToKoN A0CNIIXEHHS yXBaneHO JTIOKanbHNUM ETUYHM KOMITE-
TOM 3a3Ha4eHoi B po6OTi yCTaHOBW. Ha NpOBEAEHHA AOCTIAXEHb OTPUMAHO IHPOPMOBaHY 3rofly 6aTbkis.

ABTOPY 3a4BNFI0Tb NPO BIACYTHICTb KOHMNIKTY IHTEPECIB.

KniouoBi cnoBa: AT, TPYOHWI BanvK, aaeHOTOMIA, BEPXHI OMXanbHi WASXM, rinepTpodia MOTKOBOro MUranvika, anaeHoinH seretauii,
Mikpoaebpuaep, TMMNaHoOMEeTPIs, eHA0CKONIYHa PUHOXIPYPis.
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mong the structures of the Walderyer’s
Aring, which are located in the
nasopharynx, the pharyngeal tonsil is
the most frequent subject of study in pediatric
otolaryngology. Other structures of the ring,
namely the tubal tonsils, are often disregarded
by doctors due to their localization [6]. The
anatomical description of the pharyngeal tonsil
was recorded much earlier by Schneider (1661)
(Ruben, 2017), in comparison with the description
of the accumulation of lymphoid tissue around the
pharyngeal ostium of the eustachian tube (tubal
tonsil) — Rudinger (1872) and Gerlach (1875),
and the accumulation of lymphoid tissue in the
pharyngeal recess were described by Eggstone and
Wolft only in 1947 [3]. Back in 1954, U. Aschan
distinguished between them, noting that the
lymphoid tissue of the pharyngeal recess can never
extend to the ostium of the eustachian tube [3].
However, today the authors stick to different points
of view on the relationship between these lymphoid
formations, describing them both as one tonsil with
the spread of the tubal tonsil to the torus tubarius
[1,10,15,21] and as separate formations [23].

The tubal tonsil and the lymphoid tissue of the
torus tubarius (LTTT) in recent decades is in-
creasingly becoming the focus of studies and the
point of influence in middle ear pathology [7,9,24].
The widespread introduction of new safe methods
of surgical intervention, such as shaver, radiowave,
electrothermadhesion, coblation, laser technolo-
gies [14,16,17,21,23] performed under endosco-
pic control will allow effective and safe correction
of LTTT and tubal tonsil.

Changes in torus tubarius and LTTT can also
lead to the development of symptoms unrelated
to middle ear diseases, such as snoring and apnea
[12,23], mimicking the symptoms of adenoid ve-
getations when adenoidectomy is ineffective [12].
In addition, LTTT can be the location of biofilms
that spread from the pharyngeal tonsil and act as a
reservoir of infection in the pathogenesis of recur-
rent inflammatory diseases of the upper respiratory
tract in children [13].

The literature presents a significant num-
ber of studies that prove the precision, accuracy
and tissue preservation of the microdebrider ade-
noidectomy [11,18], which has transient [5] and
less pronounced effect on the Eustachian tube
function compared to the traditional method [4].
However, since the correction was most often per-
formed in patients with middle ear pathology (in-
cluding the Eustachian tube), no data on the di-

rect effect of the method on a normally functioning
Eustachian tube was found.

The purpose of the study — to assess the impact
of the torus tubarius correction by microdebrid-
er technique on the equipressor Eustachian tube
function in children without middle ear pathology.

Materials and methods of the research

The study involved 115 children (74 boys and
41 girls) aged 3—12 years, who were treated for
adenoid vegetations at children’s hospital of the
State Scientific Institution ‘Scientific and Prac-
tical Center of Preventive and Clinical Medicine’
of the State Administration. The study was con-
ducted as part of the research work of the De-
partment of Pediatric Otorhinolaryngology of
the Shupyk National Healthcare University
of Ukraine and the research work of the Depart-
ment of Minimally Invasive Surgery of the State
Scientific Institution ‘Scientific and Practical Cen-
ter of Preventive and Clinical Medicine’ of the
State Administration. The study was conducted
in accordance with the principles of the Helsinki
Declaration. Ethical approval No.15 of 21.12.2020
from the Ethics Commission of the Shupyk Natio-
nal Healthcare University of Ukraine was obtained
to carry out the research. Informed consent for the
research was obtained from the parents.

All patients underwent endoscopic power-
assisted adenoidectomy. The method involved
removing the main mass of the pharyngeal tonsil
in the lower and middle part with a Beckmann’s
adenotome (biopsy sample collection) followed by
accurate removal of lymphoid tissue in the pericho-
anal and peritubal regions using a microdebrider.
During the intervention, the condition of the torus
tubarius was assessed. Its size and shape (uniform
thickness, local thickening, presence of additional
particles) and the prolapse of lymphoid tissue into
the choanae were taken into account.

In case of the torus tubarius hypertrophy
(TTH) after adenoidectomy, its correction was per-
formed with tangential movements to the surface
of the torus tubarius to obtain a uniform thickness
of the tissue above the cartilage, without reaching
the level of the perichondrium. Correction was
performed on the front part of the medial surface
of the torus tubarius without resection in the depth
of the Rosenmiiller fossa to avoid further contact
of the wound surfaces (torus tubarius and
peritubal region of the pharyngeal tonsil). A 60° mi-
crodebrider tip with the working window rotated
towards the intervention was used for this purpose.
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Table 1
Distribution of patients into groups by age and gender
Characteristics Main group, (n=11), M+tm Control group, (n=8), Mtm P
Mean age, years 5.63+2.69 6.37+3.62 >0.05!
Gender, male/female 5/6 4/4 >0.052
Notes: 1 — according to the Mann—Whitney test; 2 — according to the Fisher's test.

After primary hemostasis, point coagulation of
bleeding sites was performed over the entire sur-
face of the nasopharynx.

For the second phase of the study, patients were
selected according to the criteria outlined below.

Inclusion criteria was the presence of indica-
tions for adenoidectomy: nasal breathing disorder,
snoring, apnea, chronic nasopharyngitis, as well
as combination of hypertrophy of the pharynge-
al tonsil with accompanying pathology, such as
recurrent acute and chronic rhinosinusitis in the
anamnesis. Exclusion criteria were the presence of
concomitant pathology of the maxillofacial area,
injuries or operative interventions of the maxil-
lofacial area in past medical history, the presence
of concomitant secretory otitis media, vasomotor
rhinitis, recurrent acute otitis media and previ-
ous interventions on the pharyngeal lymphoid
ring in the anamnesis, presence of eustachian tube

Fig. 1. Hypertrophy of the torus tubarius in the form of uniform thickening.
Intraoperative view of the nasopharynx after removal of the pharyngeal
tonsil

Fig. 2. Hypertrophy of the torus tubarius on both sides in the form of an
additional lobe. Intraoperative view of the nasopharynx after removal of the
pharyngeal tonsil
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dysfunction (pressure in the tympanic cavity
100 daPa and less [20]), including unilateral,
hypertrophy of the palatine tonsils and refusal
to undergo a control tympanometry.

As a result, 19 children took part in the second
phase of the study. These patients were assigned
to the main group — 11 children (with TTH),
and 8 remaining children — to the control group
(Table 1). The distribution of patients into
groups by age and gender did not differ in the pre-
sented groups.

Impedancemetry (tympanometry) was used
to assess the invasiveness of the performed
intervention in relation to the tissues
of the peritubal regions of the nasopharynx and
the torus tubarius. It is well known that the results
obtained with the help of this research method
correlate with the severity of nasopharyngeal
edema [20], therefore it is used by various
authors in similar studies [4,5,20]. All patients
were examined before the surgery, the first day
(8—10 hours after the intervention) and the eighth
to the tenth day after the intervention.

Depending on the type of data obtained,
statistical ~ processing ~ was  carried  out
by determining the main statistical indicators,
non-parametric methods for independent (Mann—
Whitney test) and dependent (Wilcoxon test)
groups, as well as qualitative indicators (Fisher’s
exact test) using the STATISTICA program.

Results of the research and discussion

As a result of the intraoperative assessment
of the torus tubarius, its hypertrophy was de-
tected in 36 patients. The changes revealed were
as follows: uniform thickening — 8 (22.2%) pa-
tients; a separate additional fold — 11 (30.5%) pa-
tients; an additional particle in the upper part
of the torus tubarius, protruding into the choana —
20 (55.5%) patients. In 3 (8.3%) children, a combi-
nation of 2 types of increase was noted. In all cases,
the changes were bilateral, but in 2 patients they
were asymmetric (Fig. 1, 2).

In the literature, different types of TTH are
described, from a slight increase to the state
of «kissing tonsils», almost completely obstructing
the lumen of the nasopharynx [12,22]. In a small
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Table 2
Results of tympanometry in patients of the main and control groups
i Statistical
Groups Intratympanic pressure (daPa) signi f_icance
Before surgery Onday 1 On day 8-10 (according to the
Mzm Mzm M=m Wilcoxon test)
P1.0<0.05;
Main group (11 patients) n=22 ears -43.57+27.13 -144.37+41.09 -39.15+£14.85 P> 3<0.05;
P4 .3>0.05
P1.0<0.05;
Control group (8 patients) n=16 ears -33.92+24.82 -95.00£27.90 -33.87+19.57 Po_3<0.05;
P1.3>0.05
Difference between groups >0.05 <005 >0.05
(Mann—Whitney criterion) P p<b. p-b.
Notes: Subscripts: 1 — Intratympanic pressure (daPa) before surgery; 2 — Intratympanic pressure (daPa) on day 1; 3 — Intratympanic pressure (daPa) on day 8—10.

number of scientific publications on the issue
of TTH without middle ear pathology mostly
describe cases of insufficient clinical effectiveness
of primary adenoidectomy, when the correction
of torus tubarius was carried out during a revision
intervention [12,23]. Some authors consider
LTTT hypertrophy to be a compensatory reaction
tothe removal of the pharyngeal tonsil, emphasizing
that this situation was most common in children
after adenoidectomy performed at an early age
(attheageof3yearsand younger)[10,12]. However,
the authors do not indicate the anamnestic data
why these patients needed early adenoidectomy
before the statistical age peak (3—7 years) [2].

The above-described changes in the torus
tubarius were found in patients during the initial
intervention, which indicates a possibly different
genesis, and the symmetry of the changes suggests
a systemic cause.

The data obtained during tympanometry of pa-
tients of the main and control groups are presented
in Table 2.

According to the data presented in Table 2,
intratympanic pressure in patients before the
intervention was not significantly different,
and was -43.57+27.13 daPa in children of the
main group and -33.92+24.82 daPa in those
of the control group.

A statistically  significant  decrease in
intratympanic pressure was observed 6-8 hours
after adenoidectomy in patients of both groups
compared to the preoperative period, while the
changes were more pronounced in patients of the
main group (-144.37£41.09 daPa) in relation to
those of the control group (-95.00+27.90 daPa)

(p<0.05). The data obtained during the
second measurement in the postoperative
period (8-10 days after adenoidectomy)
were as follows: -39.15+14.85 daPa

in the main group and -33.87+19.57 daPa in
the control group. It should be noted that the
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indicators obtained during the second examination
after the surgery were significantly different from
those in the early postoperative period (p<0.05),
they reached the preoperative level (p>0.05)
in both groups and corresponded to normal limits.
Among the patients of both groups, there were no
cases of complaints of ear congestion or hearing
loss in the pre- and postoperative period.

Changes in intratympanic pressure on the
first day after adenoidectomy were also detected
by other researchers, including cases after
power-assisted adenoidectomy [4,5,8,20], which
were explained by postoperative swelling of
the nasopharyngeal tissues and possible
blocking of the ostium of the eustachian
tube by blood clots [20]. In all these studies,
the  authors noted the  normalization
of intratympanic pressure on the seventh day after
the intervention [4,5,20], which corresponds to the
data obtained in patients of both studied groups,
regardless of the fact that in the main group, torus
tubarius correction was additionally performed.

Since the proposed method of the torus tubarius
correction has no negative effect on the eustachian
tube function, it can be recommended for use in
clinical practice if reduction of the torus tubarius
tissue is necessary.

Study limitations and prospect of further
research. The obtained data on the spread of
LTTT hypertrophy are described only in patients
with  concomitant  clinically  significant
hypertrophy of the pharyngeal tonsil and without
middle ear pathology, so they cannot be considered
an indicator of the spread of this phenomenon
in this age group.

A small sample did not allow for a detailed
analysis of the prevalence of LTTT hypertrophy and
the result of its correction in various concomitant
pathologies of the middle ear and sinuses, as well
as probable systemic causes (presence of allergies,
viral load, etc.) and requires further study.
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Conclusions

During the primary adenoidectomy, 31.3% of
patients have TTH.

Torus tubarius correction during endoscopic
power-assisted adenoidectomy leads to a more
pronounced decrease in intratympanic pressure
(by 55.0 daPa, p<0.05) in the early postoperative
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MeTta — OUjHUTK HaMipy CTYAEHTIB PI3HUX BULLX HaBYasibHVIX 3aknadiB NMpoBakUMHYBaTU iXHIX ManOyTHIX AOiTel; BU3Ha4uT  GakTopw,
AKI BIMBAIOTb HA MPUAHATTS PiLLEHHS.

Martepianu Ta meToaun. Po3po6neHo rym-dopmy 3 20 nutaHHAMK. aHi OTPMMAaHO 3 OHNarH-0NUTYBaHHSA, NPOBEAEHOrO cepen CTYAEHTIB,
AKi We He Manu aiten. MutaHHs CTocyBanvcst CTaBNeHHs [0 IMyHONPOMINaKTUKKL, a Takox iHpopmaLlli Npo Bik, CTaTk i Pif 3aHATb ONUTYBAHMX
(OKpEeMUI iHTEPEC CTaHOBMAM Ti, ki MaloTb ab0 3000yBalOTh MEANYHY OCBITY).

Pesynbratu. 3aranom B ONUTYBaHHI B3AAM y4acTb 145 CTyaeHTIB, 3 Hnx 79,5% 3 oxopoHu 300p0B’sa Ta 20,5% i3 HemeamnyHnx CexTopis. bins-
LICTb ONUTAHKUX — XiHo4YOi cTaTi, BikoM Big 18 4o 30 pokiB. 3a OTpUMaHUMK AaHuMK, 77,2% pecnoHaeHTiB BUABASIOTL OaxaHHs iHBECTyBaTu
KOLWTM B NPOdINakTuky 3axBOPIOBaHb i HACONOMXKYBATUCS MOBHOUIHHUM XUTTAM, TOA] K Maiixe 8% BBaxaloTb 3a A0UINLHE NikyBaTK Ti 3aXBOPIO-
BAHHS, L0 BXE Tpanuamcs, a noHaa 14% nokn He MOXyTb BUSHAYUTICHA 3 MEOMYHOIO TakTKKoIO. [10 BakumHaLi 3aranom 81% onntaHmnx MaioTb
no3uTVBHE CTaBNeHHs; 16% — i3 3acTepexeHHsaM, noHan 2% He MOXYTb BU3HAYMTMCA, Maike 1% MaloTb HeraTmBHe CTaBneHHs. 3a cTas-
NEHHAM [0 BakuUMHaLji BNacHUX ManbyTHIX AiTert cepen, ONUTaHmX BU3HAYEeHO N'aTb HiTKMxX 6aTbKIBCbKUX rpyn: «6e33anepeyHi akuenTopm» —
57% peCnOHOEHTIB BKa3ay, O MaloTb HAMIp  BakUMHYBATW BNACHUX ManbyTHIX AiTen yciMa OOCTynHMK B YKpaiHi BakumHamu, 43,9% —
«0bepexHi akuenTopu» — 0bepyTb rLie 060B'A3KOBI LWenneHHs; 8,8% TOYHO He BU3HAYMANCS, a TPOXM MeHLe 2% — «BIAMOBHMKN» Bif,
yCiX BakuyH. lNepuie micue cepen, OCHOBHMX NMPUHYMH BIAMOBW Bif, BakUMHaLLi AiTeM Nociaae ctpax NobIYHVX peakLjit Ta NOCTBaKUMHAIbHNX
yCKnaaHeHb; apyre Micue — HeaoBipa A0 BUPOOHWKA, TPETE — NepecTopora 4epes Tak 3BaHi NPOTUNOKa3aHHA. Ha MOMEHT OnuTyBaHHS
BCTAHOBMEHO, LLIO Y BU3HAYEHHI NpoTunokasaHb A0 BakumHauji ManbyTHEO! AUTVHW PECNOHAEHTN HanbinbLLe AOCAYXaTUMYTbCs A0 AYMKU
Takux cneujanicTie: negiarpa — 87,7%; imyHonora — 56,1%, cimeinHoro nikaps — 46,5%.

BucHoBku. PiseHb 06i3HAHOCTI WOAO0 BakuMHALji cepen MONOAI 3aranom 3a00BiNbHWUN. Pi3HMUI MX Meavkamu i HemMeaukammn Hemae.
Jlns makcrmanbHoro 3axmcTy AiTen Bif, BakLMHOKEPOBaHMX iHDEKLi neajiatpn MatoTb eekTMBHO KOHCYLTYBaTK OaTbkiB LWOAO NepeBar Bak-
UMH | pU3KKIB BiaKNaaeHHs abo BiaMOBHM Bia BakupHalli. LLLo6 noninwmti po3yMiHHA Ta KOPUCTb Bif, BaKLMH CEPEL, LUMPOKOro 3arany, a Takox
3MEHLWNTY BaraHHs/BiAMOBY Bif, BakLyHaLii, Cnig no4MHaTH 00i3HAHICTb Y BakUMHALIT 9K YaCTVUHY 340P0OBOr0 CNOCOOY XUTTA Ta NPOMINakT1km
3aXBOPIOBAHb 3a10BrO [0 BALLIOIO HaB4abHOIO 3aknajy i NPOA0BXYBaTV MICAA 3aBEPLUIEHHA MEANYHOIO | HEMeaMYHOro HaB4YaHHsA. basoBi
3HAHHSA OO0 BaKUMH MalOTb BXOANT A0 HABYaNbHOI NpOrpamu He Ane MeAUYHNX, ane i HeMeAMYHNX BULLYMX 3aKnaais.

JlocnioxeHHsa BMKOHAHO BiANOBIAHO A0 NPUHUMNIB [enbCiHCLKOI aeknapadli. MpoTokon AOCHIMKEHH:A yXBaNeHO JToKanbHNM eTUYHUM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHOBN.

ABTOPV 3a8BNSH0Tb MPO BIACYTHICTb KOHPNIKTY IHTEPECIB.

KniouoBi cnoBa: BakuyHa, iMyHi3allid, TOCTBakUMHAbHI peakLji, NPUXUIbHICTb, MPOTUNOKAa3aHHA 00 BakUMHALT, OOCTEXEHHS Nepes Bakum-
Hallielo, MaibyTHI 6aTbKK, BakLMHALLis, MONOAdb.

Awareness of future parents about vaccination
A.M. Pugach'.2, A.V. Bondarenko3

1Shupyk National University of Health Care of Ukraine, Kyiv

2Medical Centre «Dobrodiy», Kyiv, Ukraine

3International European University, Kyiv, Ukraine

Purpose — t0 assess the intentions of students of different universities to vaccinate their future children and the factors that influence their
decision.

Materials and methods. A Google form with 20 questions was developed. The data were obtained from an online survey conducted
among students who have not yet had children. The questions concerned the attitude to immunoprophylaxis, as well as information about the
age, gender and occupation of the respondents (of particular interest are those who have or are obtaining a medical education).

Results. A total of 145 students took part in the survey, including 79.5% from healthcare and 20.5% from non-healthcare sectors. The majority
of those who took part in the survey were female, aged 18 to 30. According to the data, after giving birth to children, 77.2% of respondents
expressed a desire to invest in disease prevention and enjoy a full life, while almost 8% consider it appropriate to treat diseases that have already
occurred, and more than 14% are undecided about medical tactics. In general, 81% have a positive attitude towards vaccination; 16% have a
reservation, more than 2% are undecided, and almost 1% have a negative attitude. According to the attitude towards vaccination of their future
children, five distinct parental groups were identified among the respondents: «unquestioning acceptors» — 57% of respondents indicated that
they intend to vaccinate their future children with all vaccines available in Ukraine, 43.9% — «cautious acceptors» — will choose only mandatory
vaccinations; 8.8% are undecided and slightly less than 2% are «refusers» from all vaccines. The first place among the main reasons for refusing
to vaccinate children is the fear of adverse reactions and post-vaccination complications; the second place is distrust of the manufacturer
and the third is caution because of so-called contraindications. The survey also found that when determining contraindications to vaccinating
an unborn child, respondents would most likely listen to the opinion of the following specialists: pediatrician — 87.7%; immunologist —
56.1%; family doctor — 46.5%.

Conclusions. The level of awareness of vaccination among young people is generally satisfactory. There is no difference between doctors
and non-physicians. To maximize protection of children from vaccine-preventable infections, pediatricians should effectively counsel parents
on the benefits of vaccines and the risks of delaying or refusing vaccination. To increase understanding and benefit of vaccines among the
general population and reduce vaccine hesitation/refusal, vaccine education should begin as part of a healthy lifestyle and disease prevention
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program long before university and continue after medical and non-medical training. Basic knowledge about vaccines should be included in the

curriculum of not only medical but also non-medical universities.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics

Committee of the participating institution.
No conflict of interests was declared by the authors

Keywords: vaccine, immunization, post-vaccination reactions, adherence, contraindications to vaccination, pre-vaccination examination,

expectant parents, vaccination, young people.

Beryn

MyHI3aIlid € OJHUM i3 HapiXKHUX KaMeHiB

IPOMAJICBKOTO 3710pOB’d. BakimHaiiiss Bps-

TyBaJIa MiJIbHOHU >KUTTIB 3aB/SIKU 3aXUCTY
OKpeMUX Jojiell i HacesJeHHd Bim iHGEKIIHHNX
3axBopioBanb [12]. HepinryuicTp o0 BakiuHa-
11ii, SIKa BU3HAYAETHCS K 3aTPUMKa B NPUIHSTTI
a00 BiZIMOBI Bijl BaKI[MHAIlii, HE3BAKAIOUM Ha Ha-
SBHY MOKJIMBICTH, CTA€ BCe OLIBIINM TJI00aIbHIM
3aHETIOKOEHHAM. 3aBIIKUA BaKIMHAIII KOJEKTHB-
HUI IMYHITET CTaB KJIIOYOBUM 3aXOJIOM KOHTPO-
JITO TIaHJIEMill y BCbOMY CBITI, ajie 1le He TapaHTye
HAJIE’KHOTO TIOTIUPEHHST 1 BUKOPUCTAHHS BaKIIMH
y ioBHOMY 00cst3i [10].

Baknwunariig 3axuinae auTuHy Bijf iHGEKIIIH,
3arobirae TSHKKOMY Trepebiry XBopoOu it BUHMK-
HEHHIO YCKJIQJIHEeHb 1 JIeTaJbHUX BUIIQ/KIB. 3a pe-
KoMeH/alisiMu BeecBiTHBROI opraHisariii 0XopoHH
3I0pOB’s1, moHaiiMente 95% miteil MaloTh OyTH
BaKIMHOBaHi, abu iHdeKIli He IOINPIOBAIKCS,
JKOJTHA MUTHWHA He TOBUHHA TIOMEPTH BiJl MPUYH-
HU, K MOKHA 3amo0irty, 1 BCi [iTHM IOBWHHI
MaTy 3MOTY MOBHICTIO PO3KPUTU BJIACHWH TIOTEH-
iast Ui 370poB’st Ta 100poOyTy. B Ykpaini mpo-
TATOM 6GaraThOX POKIB BiZIMIiYa€ThCs HENOCTATHS
MPUXUIBHICTD 10 TIPOBE/IEHHSA BaKIIUHAIIII 1 He/l0-
CTATHE OXOIJIEHHS 1IEIJICHHSIMU SIK JUTSYOr0, TaKk
i mopocJioro HaceseHHd [ 3,12], 1110 MATBEPIKYETH-
cs TIEepPioAVMYHUM ITiIHOMOM 3aXBOPIOBAHOCTI Ha
BaKIIMHOKOHTPOJIbOBaHi iHdekIii. Makrtopu, 1110
BITMBAIOTh HA OXOIJIEHHS TIETJIEHHSIMM, BKJIIO-
YaloTh JIOCTYMHICTh MEIWYHOI JOTIOMOTH, PiBEHb
3abe3IeueHHd BaKIMHAMM, OOI3HAHICTH OaTbKiB
I[0/I0 HEOOXiMHOCTI 1 MPUXUIBHICTD 10 POBECH-
H4 TIerJieHb [3].

O6isHanicTh 0aThKIiB IMIOAO IIEIJIEHb BUILIN-
Ba€ 3 00i3HAHOCTI MO0 IIEIUIEHb Cepejl MOJIOII,
SIKi HEBIOB31 MOKYTh cTati Oatbkamu. Came ToMy
BUBYEHHsI CTABJEHHS MOJIO/I/MallOyTHIX OGATHKIB
JI0 BaKI[MHAIII] iTel, aHasi3 YNHHUKIB, SIK1 1 BU3HA-
YaoTh 1€ CTaBJIeHH, HalO1IbI MpUitHATHI iH(Op-
MalliliHi KaHaJu 1 MOJieJli BIJIUBY Ha CBIiJIOMICTb
GaThKIB € IPeIMETOM 0COOJIMBOTO IHTEPECY.

Cry/ieHT BUCTYIIAIOTh SIK TTOCJAHII, IOHOCSIN
e(eKTUBHI TIOBIJOMJIEHHS /IS KPAIIoro CIpHii-

86

HATTSA 1XHbOI MOBeNiHKU. PO3yMiHHA 1XHIX 3HaHb
y cdepi iMyHOsOTi], HaMipy BUKOPHUCTOBYBATH
BAaKIIMHU Ta MOB’sI3aHi 3 Helo (GaKTOPH JIOTIOMOIKE
PO3pOOUTH TIEPCIIEKTUBHI CTpaTerii MPOCyBaHHS
BakiuH mozao nanzgeMii COVID-19 ta ynukny-
TH cHajiaxXiB iHIMMX iHGEKIIHHIX 3aXBOPIOBAHb,
10 CIIPUATHME 3MIIHEHHIO 3/I0POB ST HaIlii.

Mema nocinipKeHHS — OIIIHUTU HAMIPU CTY-
JIEHTIB Pi3HUX BUIIUX HABYAJIBHUX 3aKJAJIiB MPO-
BaKIMHYBATH BJIACHUX MalOyTHIX iTeil; BU3HA-
yuTh (HaKTOPH, 1O BIJIMBAIOTh HA NPUHHATTS
pillleHHS.

Marepianiu Ta METOIH JOCTIKEHHS

Pospobsiero ryra-dopmy 3 20 NUTaHHSIMM.
[ani oTpumanHo 3 OHJIAH-ONUTYBaHHS, ITPOBeE-
JIEHOTO cepejl CTYEHTIB, AKi Ie He Maju JiTeu.
[Tutanna cTocyBanucs CTaBJEHHS 0 iMYHOITPO-
(inakTUKH, TTOBEMIHKN TOZ0 iMyHi3allii, mepeko-
HaHHS M0/0 Oe3rekn Ta e(heKTUBHOCTI BaKIMHH,
BIIEBHEHOCTI Y BaKI[MHAIlil, OIIHIOBAaHHI 3aTPUMKU
BaKI[MHAIlIl Ta HaAMipy IMyHI3yBaTH BJAaCHUX Maii-
OyTHIX ziTeil Jmiie 0O0B'SI3KOBUMK 1/ab0 peKo-
MEeHJIOBAHNMU TIETIEHHSIMH, a TaKOK iH(opMarrii
1IPO BiK, CTATh 1 PiJl 3aHATH ONMUTYBAHUX (OKPEMUI
iHTepec CTaHOBWJIN Ti, sIKi MaoTh ab0 3100yBaIOTh
MeJINYHY OCBITY). AHKETH PO3MOBCIO/IKEHO CEPeJ
oci6 Bikom Big 18 10 50 POKiB 3 BUKOPUCTAHHIM
collia/bHUX Mepex. AHaxi3 pesyabraTiB 00po-
6sieHo 3a gomomMoroio Tporpamu «Excels, Buko-
PHCTAHO METO/IM ONMCOBOI CTATUCTUKHU. Y Tepiosn
i3 ciung 2022 poky 1o kBitenb 2023 poky mposejie-
HO OHJIAWH-OTUTYBaHHS Yyepe3 MIaT(HOPMU COIiab-
HUX MepeX cepejl CTY/IeHTIB MeJIMYHOI Ta HeMeInY-
HOI chepu, 100 OMIHUTH IXHI HAMIPH BaKIIMHYBATH
BJIACHUX MaiOyTHIX fiTeil. 3arajioM B ONMUTYBaHHI
B3s1J10 yuacTh 145 crynentis Bikom Biz 18 10 30 po-
KiB, i3 HUX 79,5% — 3 oxoponu 310poB’st, 20,5% —
i3 HEMEIMYHUX CEKTOPIB. YYaCHUKHU JOCTiKECHHSI
6y 3 M. Kuesa ta obsacti. Kirtouosi gerepminan-
TH, 1110, IMOBIPHO, TIepe16avatoTh IPUITHATTS BaKI[H-
HU cepeJl CTY/IEHTIB, 3MOJIEJIbOBAHO 32 JIOTIOMOTOI0
JIOTICTUYHOTO PerpeciiHoro anasmizy. /s KoxHOTO
anastizy p<0,05 MpUITHATO 3HAYYIIIIM.

[locaizkeHHd BUKOHAHO BIiJITIOBIIHO 710 TIPUH-
mumiB lenbciacbkol aexmapartii. [TpoTokos moci-
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JUKeHHST yXBasieHO JIOKaJThbHUM eTMYHUM KOMiTe-
TOM 3a3Ha4eHOI B poOOTi yCTAaHOBH.

PesyibraT A0CHAKEHHS Ta iX 00rOBOPEHHS

Haiibinbime (45,6%) onuranux GyJju y BiKOBIii
kareropii 18-20 pokis, 22,8% onuraHux —
21-25 po-kiB, 13,2% — 26—30 pokis. bisbmricTh
CTaHOBUJIN KIHKI.

3a OTpUMaHWMU JTAaHUMHU, TIO3UTUBHE CTaBJIEH-
H 710 BaKIMHALII 3arajoM BugBJieHo B mouaza 80%
pecIoH/IeHTiB, Oiibiie Toro, maitke 80% omura-
HUX BBa)KAIOTh PYTUHHY BaKIIMHAIII0 HEOOXiTHIM
000B’I3KOM KOKHOIO TPOMa/ISTHITHA.

Posrmozin onurannx 3a craBJIeHHAM [0 BaKI[K-
Hallii 3arajJioM HaBe/IeHO Ha PUCYHKY 1.

Cepej pectionieHTiB 77,2% T1icyst HApOKEHHST
JiTell BUSABJAAIOTH OajkaHHS 1HBECTYBATU KOILITH
B PO(iJIaKTUKY 3aXBOPIOBAHb 1 HACOJIOKYBATH-
¢4 TIOBHOIIIHHUM JKUTTAM, TOI AK Mailxke 8% BBa-
JKaIOTh 3a JIOI[iJIbHE JIIKYyBaTU Ti 3aXBOPIOBAHHH,
110 BJKe TPaAIUJINCh, a ToHax 14% 1OKK He MOKYTh
BU3HAUUTHUCS 3 MEIMYHOIO TAaKTUKOIO. Po310ia
PECTIOH/IEHTIB 32 HANIPSIMaMU MeIUITMHN HaBeJIeHO
Ha PUCYHKY 2.

3a CcTaBJIEHHSM PECIOHJIEHTIB [0 BaKIMHAIlil
BJACHUX MaHOyTHIX JiTell BU3HAYEHO II'STh YiT-
KX 0aThbKIiBCHKUX TPYIL «Oe33amnepedni aKienTo-

pu» — Ti, 1110 MAIOTh HaMip BaKI[MHYBaTH BJIACHUX
MaiiOyTHIX aiTeil yciMa AOCTYNHUMHU B YKpaiHi
BakimHaMu  (57%); <«00epesKHi aKIenTopu» —
Ti, ki 00epyTh Jmine O00OB'SI3KOBI IIENJICHHS
(43,9%); tpymna ocib, sKi TOYHO He BU3HAYUINCH
y Ttaktuii (8,8%), <«BiIMOBHUKH» Bifi yciX Bak-
1uH (Tpoxu MeHIre 2%). CtaBjieHHsT OIMMUTAHUX 10
BaKIMHAIll BJIacHUX MaiOyTHIX [AiTell HaBemeHO
Ha PUCYHKY 3.

Cepe/l OCHOBHUX TIPUYHWH BiJIMOBH BiJ| Bak-
IUHAII BJIACHUX MaiOyTHIX miTeil mepine Micile
nocizae crpax MmobOIiYHMX Peakiliii i MoCTBAKIM-
HAJbHUX YCKJa/IHEeHb; Ipyre Miclle — HeJloBipa /10
BUPOOHMKA, TPETE — TIEPECTOPOra Yepe3 Tak 3BaHi
nporunokazanisg. CTpyKTypy NPUYUH BiZIMOBHU Bif|
BaKI[MHAI] BJTaCHUX MaiiOyTHIX JiTell HaBeleHO Ha
PUCYHKY 4.

3a  pe3yJbTaTaMM  OINUTYBAaHHS  BCTAHOB-
JIeHO, 110 TiJi Yyac NPUUHATTSA pillleHb Yy TUATaH-
HSX BaKLMHAI BJacHUX MalOyTHIX iTell pec-
IOH/ICHTH HalibinbIre JNOCITYyXaTUMYThCS
JIyMKWA ~ TaKuX  CIeIiajgicTiB:  mepiatpa —
87,7%; imynosnora — 56,1%, cimeitHOTO JiKapst —
46,5%. CTPyKTypy aBTOPUTETIB, 10 IYMKH SIKUX
HaOiIbIIe JIOCIyXaTUMyThCs MaitbyTHi OaTh-
KU [I0/I0 BAaKI[MHAII BJACHUX MaillOyTHIX miTei,
HaBe/leHO Ha PUCYHKY .
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Puc. 5. CTpykTypa aBTOPUTETIB, OO AYMKWN SIKMX Halbinblle Aocayxaru-
MyTbCSt MainbyTHi 6aTbku

Cepesi onUTaHUX PECIIOH/IEHTIB 7% OTPUMY-
10Th iH(MOpPMAITiIo MO0 BaKIWHAII Bijl BJACHOTO
cimeitHoro Jikaps, a mouasn 40% — i3 mpocTopis iH-
tepHeTy. CTPYKTYpY JiKepes iHdopMmarii pecron-
JICHTIB HaBe/IEHO Ha PUCYHKY 6.

[Tonan 80% pecrioHIeHTiB BBasKAtOTh 3 JOTI1JTh-
He pobuTH J1abopaToOpHi 0OCTEKEHHS TIepej BaK-
nuHaiico, i3 Hux 43,9% BBaxaloTh 1e 000B’s3-
KOBOIO BUMOroio, a 39,5% — 00CTeXyBaTHMYyTh
BJIACHUX MaiOyTHIiX ZiTe€ll B OKPEMUX BUIAJKAX.
Ile, Ha iXHIO 1yMKY, MOKe yOE3TIeYnTH AUTUHY BiJ|
HebakaHWX MOCTBAKIMHAIBHUX peakiliil. Buie-
BKa3aHi /laHi HaBeJIeHO Ha PUCYHKY 7.

AHajizyloun OTpuMaHi JaHi, MOKHA 3POOUTH
BUCHOBOK, IO MOJIOAb BikoM Bij 18 10 20 poxkis
GiJbII aKTUBHA B OMWTyBaHHI. MOKJIUBO, IIe
MOB’s13aHO 3 GakKaHHSIM JIOJIYYUTUCS 10 HAYKOBUX
nocaniikenb. JKiHKM akTHUBHIIE Bi/IMOBIIAI0TH HA
ONUTYBaHHS, IO MOXe OyTH IOB’sI3aHO 3 Oijib-
MI0I0 HAsIBHICTIO BUIbHOTO yacy. CyTTe€BOI pisHUII
Mi’K piBHEM 06i3HAHOCTI B MUTAHHSX IMyHi3aiii
MiXK CTy/lIeHTaMU MEIUYHUX i HeMeJIMYHUX BUTIINX
HaBYAJIbHUX 3aKJa/(iB He BUIBJIEHO. 3arajom
00i3HaHICTh Y MUTAHHSX IMyHi3allii 3a10BiibHa, i
CTaBJIEHHS JI0 BaKIIMHAIIii B MOJIO/i To3uTuBHE. Ha
(hopmyBaHHSA TPUXUIBHOCTI 0 iMyHOIpOdIIaK-
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Puc. 6. CtpykTypa pxepen iHpopmaduii pecnoHaeHTis, %

TUKM BJIACHUX MalOyTHIX JiTell peCcIOHIEeHTH BKa-
3aJI¥ TIepeBasKHUIT BIUIUB TeaiaTpa abo ciMeiiHOro
gikaps. Tomy 11i ¢daxiBili € BaKJIMBUMU MTPOMOY-
TepaMy CIIPUUHSTTST BaKIIMHAIlT Ta TTOBUHHI MaK-
CUMAJIbHO JIOHOCUTH IlepeBaru BaKIUH i PU3UKU
B pasi BiATepMiHyBaHHsS BaKIMHAIliI, m06 Byac-
HO BJKUTH 3aXO[(iB JIJIsI BUPIIIIEHHS 1IUX TIPOGJIEM.
Hasenene pocii/pkeHHS II0Kasajo, IO AUTAYI
JIiKapi € TOJIOBHUM aBTOPUTETOM Y NMPUUHATTI Pi-
IIeHb MO0 BaKIMHAIlI, TOMY OOTOBOPEHHS TIPO
BaKI[MHU TI€/iaTPiB 13 marfienTaMu ta 6aTbKaMu €
HalledheKTUBHIINIOIO CTPATETi€l0 HAaBYAHHS BaKIH-
HaM. OTHaK NIeBHA YaCTKA OMUTAHUX PECTIOHICHTIB
e He JOCTaTHbO OOi3HAHA B MHUTAHHAX Oe3red-
HOCTI Ta HeoOXiAHOCTI BakIMHAaIl.

B emoxy iHTepHETY Ta MacoBOl KOMYHiKarlil
JIO[M  CTAJA TOJIOBHUMHU CyO’€KTaMu BJIACHO-
ro 3710poB’s. I me moTpiGHO BU3HABATH, a TaKOX
iHbopMyBatH ix HaseKHUM YiHOM. Tomy BeOcaii-
TH TPOTH BaKIWHAII MOXYTh 3HAYHOIO MipOTIO
BIJIMHYTH Ha PIIIEHHST JIIOJEH 100 IIeIIeHb.
Ockinbku GibIIicTh i3 1UX BeO-CallTiB BUKOPU-
CTOBYIOTH HAPATUBH JIJIsT TIEpebiIbIeH s Tiepe/da-
4yBaHOIO PU3UKY HECHIPUATIMBHUX MOJiH, OAIOHI
CBIJIYEHHST 3 OIMCOM HETATUBHOTO JOCBiMy Mo6iy-
HUX SIBUII TCJS BaKIUHAILT JIETKI /1711 PO3yMiHHS
Ta ayske emotiiiHi [6—8]. HatomicTp, oTOYHI iH-
CTPYMEHTH, SIKi BUKOPHUCTOBYE Me/InYHA CIIIJIbHOTA
Ta OXOPOHA 3/I0POB’d, BUCBITIIOIOTH iH(MOPMAIIITO,
IO TPYHTYETHCS HA (DaKTaxX, TAKUX K CTATUCTUY-
Hi JlaHl 94U MOCJIKeHHS, SAKi CKJIaHIIIe Tepesa-
TH Ta 3po3yMiTu. ToMy TpefIcTaBHUKN MEIUINHU,
nogaoun iHGopMallio, gKka CTOCYETbCS BaKITMHA-
1ii, a 0cOOJIMBO HECTIPUATIUBUX TOAIN MiCJIsT BaK-
IIMHAIl1, MalOTh OIepPyBaTU JIUIlle TePeBipeHUMM
JAHUMH Ta JJOHOCUTH iH(OPMAIIiio TTPOCTOIO i 3po-
3yMiJI010 MOBOIO.

Yepes HeoOTpyHTOBaHEe NpU3HAYEHHS J1a00-
partopHuX 00CTEXeHDb Mepell BaKIMHAIE Oara-
TO ONUTAHUX BBA)KAIOTH 32 JIOIIJbHE BiJIKIaAaTH
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il Ha HeBU3HAYeHWU TepMiH. AJie Taka TOBEJliH-
Ka 6aTbKiB Iepej BaKIIMHAIEIO [iTeil He TiIbKu
He edeKTUBHA, a MOKe OyTH HaBiTh IIKiAJNBOIO,
60 3aTBEPAKEHOIO IIepesiKy JabopaTopHUX 00-
CTeKeHb He ICHYE, a 3BOJIIKAHHS 31 CBOEYACHOIO
BaKIMHAII€I0 MOKE HETATUBHO MO3HAYMTHUCS HA
CTaHi 3/J0POB’sSl AUTUHH.

BucuoBku

PiBenb 00i3HAHOCTI MO0 BaKIMHALLII cepej] MO-
JIOM1 3arajioM 3a70BibHUN. Pi3HUIN MK MeauKa-
MU i HeMeJJuKaMy HEMAE.

[l MakCUMaJIbHOTO 3aXUCTY JIiTel Bijl BaKIIM-
HOKepPOBaHUX iH(EKIIIHA meaiaTpyu MaioTh e(PEeKTUB-
HO KOHCYJIETYBaTH GATHKIB 1010 TiepeBar BaKIUH i
PUBHUKIB BifK/IaeHHs aO0 BiIMOBH Bijl BaKIIMHAILiI.

{06 nominmuT PO3yMiHHS Ta KOPUCTHb BiJI
BaKIIMH cepe/l MUPOKOTO 3arajly, a TAKOK 3MEHIITN-
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Posib MarHilo B opraHi3ami 340poBoOi NI0AVNHY B nepeodiry
i peabiniTauii nicna pecnipartopHoi iHpeKkLWinHoI naTonorii
Ta COVID-19 (BipomMocCTi nitepatypu, BnacHi naHi)

THauioHanbHuin MeanyHni yHiBepceuteT imeHi O.0. boromonsus, M. Kuis, YkpaiHa
2KHIM «Antsya knidivHa nikapHa N2 5 CBATOWMHCBHKOrO paroHy micta Knesa», Ykpaina

Modern Pediatrics. Ukraine. (2023). 5(133): 90-96. doi 10.15574/SP.2023.133.90

For citation: Marushko Yu, Hyshchak T, Dmytryshyn O, Dmytryshyn B, Myka M. (2023). Magnesium’s role in a healthy
person’s body, in the course and rehabilitation after infectious respiratory pathology and COVID-19 (literature information, own data).
Modern Pediatrics. Ukraine. 5(133): 90-96. doi 10.15574/SP.2023.133.90.

MarHii — ue MakpoenemeHT, WO Bifirpae BaxvBy ponb Y perynsdii 6aratbox Gisionori4Hmnx NpoLeciB. Y pasdi HENOBHOLLIHHOMO HAAXOAXEHHS
MarHilo, Lo He BianoBigae notpebam opraHidamMy ANTUHN, PO3BMBAETLCS MO0 AediumnT. KniHivHi npoasu AediunTy MarHiio € HecneundivHMm
i MOXyTb OYTM NOAIOHNMN A0 CUMNTOMIB PI3HKX 3aXBOPIOBaHb, Y TOMY YMCH aCTEHIMHOrO CuHAPOMY. CBOEID 4eproto, acTeHIYHUIA CUHAPOM
€ NOLWNPEHNM Y AITeN, AKi NnepeHecnn iHGekuUinHi 3axaopioBaHHs, COVID-19, roun Ta iHWwy rocTpy pecnipatopHy iHdeKuiiHy natonorio. Y Takmx
aiTel MoXHa BUABUTY HaAMIPHY TOUBOXHICTb, LWBWAKY BTOMAIOBAHICTb, Pi3Ki 3MiHW HACTPOIO, po3naam CHy, eMOLinHY nabinbHICTb. Bpaxoyiouu,
10 NpOBiAHa PONb y 3abe3neyeHHi HanexHoro MYHKLOHYBaHHS BiNbLLIOCTI GEPMEHTHUX CUCTEM OpPraHi3My, TKaHVHHOMO AMXaHHS, eHepre-
TUYHOFO OBMIHY, CUHTETUHYHIIX MPOLIECIB HANEXMTb CaMe MarHilo, NPUnyCckaeTbea, WO PO3BUTOK OMUCAHVIX CUMMTOMIB MOXE OyT1 NOB'A3aHNI
i3 10ro AediunTom.

MeTa — y3aranbH1TV AaHi nitepatypw oA PO MarHilo B 0praHiami 300p0oBOI N0AVHKU, 0COBAMBOCTEN MOro MeTaboniamy, 3Ha4eHHs B ne-
peobiry Ta peabinitauji nicna pecnipatopHoi iHdekuinHoi natonorii Ta COVID-19, 03Hak AediumTy Ta METO/IB MOro KOPEKLi; OLIHATA Pe3ynsTaTi
BNIACHNX OOCNIOKEHD.

Marepianu Ta meToam. B1KOPVCTaAHO 3aranbHOKIIHIYHNI (aHani3 AaHyx aHamMHesy), NabopaTtopHUM (BU3HAYEHHS DIBHA MarHito B CUPOBATLL
KpPOBI), CTAaTUCTNYHWIA, BibniorpadiyHnii Ta iHdopMaLinHo-aHanTMYHA METOAN A0CNIAXEHHS. B AocniaxeHHi B3ano y4acts 60 Aitert Bikom Bia,
9 no 18 pokis, cepen Hvx 35 aitent, aki neperHecnn COVID-19 (nepua rpyna) Ta 25 aitent, aki Ha COVID-19 He xBopinu (opyra rpyna).
Pesynbratn. BCTaHOBNEHO, LLIO CEPEAHE 3HAYEHHS PIBHS MarHito B CMPOBATL| KPOBI AiTel NepLloi rpynv 6yn0 HUXYAM, HiX Y AiTein Apyroi
rpynn (p=0,005). IHavBioyansHWin aHania nokasas, o y 31,4% naujeHTiB nepuwoi rpynu, ski Manm TepMin nicna nepeneceroro COVID-19
4-5 micaujs, Bigmivanacs HasBHICTb cumMnTomiB NocT-COVID- 19, Taki sk HaaMipHa BTOMIOBAHICTb, FONOBHWM Biflb, CNabkicTb M'A3iB, NOPYLIEH-
HS CHY, aneTuTy, WO ChiBnajae 3 AaHnMu Niteparypu.

BucHOBKM. [1aHi HaWoro AOCAIMKEHHA MOXYTb CBIAYMTM NPO BNAMB neperHeceHoro COVID-19 Ha piBeHb MarHilo B C1MpOBaTL| KDOBI, LLO MOXE
OyTW oAHielo 3 MpUYNH 1oro aediunTy, | BiANOBIAHO, PO3BUTKY cuMnTOMIB NOcT-COVID-19 v aiteir. ouinbHO NpoBoaMTY nabopaTtopHe BUaHa-
HEHHS PIBHA MarHilo B AiTeN, Aki nepeHecnn rocTpy pecnipatopHy iHpekuiHy naronoriio, y Tomy yucni COVID-19, 3 MeTolo BCTaHOBNEHHSA NpWi-
YMH PO3BUTKY OKPEMMX, OOTSKYIOUMX 3aralbHe CaMOMNOYyTTH CUMMTOMIB, MONEPEXEHHA PO3BUTKY AEDIUMTY MarHiio Ta MNOLLYKY 10AATKOBMX
wnaxie peaodinitadji nicna nepeHeceHoi pecnipatopHoi iHdekujnHoi natonorii Ta COVID-19.

ABTOPY 3asBNSOTb NPO BIACYTHICTb KOHDAIKTY iHTEPECIB.

Knouogi cnoea: varHin, aediunt, acteHivyHnii cuHapom, peabinitauis, noct-COVID-19, kopekujs, Aitn.

Magnesium’s role in a healthy person’s body, in the course and rehabilitation after
infectious respiratory pathology and COVID-19 (literature information, own data)

Yu. Marushko1, T. Hyshchakl, O. Dmytryshyn', B. Dmytryshyni, M. Myka2

Bogomolets National Medical University, Kyiv, Ukraine

2CNE «Children's Clinical Hospital N2 5 of Sviatoshyn district in Kyiv», Ukraine

Magnesium is a macroelement that plays an important role in the regulation of many physiological processes. In the case of insufficient intake
of magnesium, which does not meet the needs of the child's body, its deficiency develops. Clinical manifestations of magnesium deficiency are
nonspecific and may be similar to symptoms of various diseases, including asthenic syndrome. In turn, asthenic syndrome is common in chil-
dren who have suffered infectious diseases, COVID-19, influenza, and other acute respiratory infectious pathology. In such children, excessive
anxiety, rapid fatigue, sudden mood changes, sleep disorders, and emotional lability can be detected. Given that the leading role in ensuring
the proper functioning of most of the body's enzyme systems, tissue respiration, energy exchange, and synthetic processes belongs to mag-
nesium, itis assumed that the development of the described symptoms may be related to its deficiency.

Purpose — to summarize literature data on the role of magnesium in the body of a healthy person, the peculiarities of its metabolism, its impor-
tance in the course and rehabilitation after respiratory infectious pathology and COVID-19, signs of deficiency, and methods of its correction;
evaluate the results of own research.

Materials and methods. General clinical (analysis of anamnesis data), laboratory (determination of magnesium level in blood serum),
statistical, bibliographic, and information-analytic research methods were used. 60 children aged 9 to 18 took part in the study, among them
35 children who had COVID-19 (the first group) and 25 children who did not have COVID-19 (the second group).

Results. It was established that the average value of magnesium level in blood serum in children of the first group was lower than in children
of the second group (p=0.005). Individual analysis showed that 31.4% of patients in the first group, who had a term of 4-5 months after
COVID-19, noted the presence of post-COVID-19 symptoms, such as excessive fatigue, headache, muscle weakness, impaired sleep, appe-
tite, which coincides with the data of the literature.
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Conclusions. The data of our study may indicate the effect of transferred COVID-19 on the level of magnesium in the blood serum, which may
be one of the reasons for its deficiency and, accordingly, the development of post-COVID-19 symptoms in children. It is advisable to carry out
laboratory determination of the magnesium level in children who had acute respiratory infectious pathology, including COVID-19, to establish
the causes of the development of individual symptoms that aggravate the general well-being, prevent the development of magnesium deficien-
cy and find additional ways of rehabilitation after respiratory infectious pathology and COVID-19.

No conflict of interests was declared by the authors.

Keywords: magnesium, deficiency, asthenic syndrome, rehabilitation, post-COVID-19, correction, children.

eayil HAIIOrO CbOLOJIEHHS € CKJAQIHU-

MW JIJIST TIOBHOITIHHOTO POCTY 1 PO3BUTKY

auTg4oro HacesieHHs. Hacoigkm 1man-
nemii COVID-19, BilficbKOBI /ii, HeraTUBHI HOBU-
HU HaIoro iH(GOPMIIPOCTOPY 3MYIIYIOTh iTel
Ta MiAJITKIB 37100yBaTH OCBITY, PO3BUBATH CBOI Ta-
JIAHTH Ta CIIOPTUBHI HABUYKH, OY/IyBaTH COIiaIbHY
B3AaEMO/III0 3 /IPY3IMU B HEHAJIESKHUX Ta Tiepcrpe-
COBUX YMOBaX.

Bimomo, 1110 y BiAiTIOBi/Ib HA CTpPEC OpraHi3M Jiu-
TUHU BUCHAXYETHCS, PO3BUBAIOTHCS PO3JIAJN Ha-
CTPOIO, CHY Ta XapuyBaHHH, ICUXOJIOTIYHI, CTPECOBI1
pO3Jaif, aCTEHIYHUY CUHAPOM, a 3TOZIOM i TICUXO-
COMATUYHI MOPYIIEHHS, 1110 MOXKYTh IIepepocTaTh
B CepiiO3Hi 3aXBOPIOBAaHHST 3 OOKY CePIIeBO-CY/IIH-
HOI, IMXaIbHOI, HEPBOBOI cucTeM ToIo [18,21].

Kpim ommcanux Buire (hakTOpiB, TAKOXK BaKJIU-
BY POJIb Y PO3BUTKY TOPYIIEHb CaMOTIOUYTTS [U-
TUHU Ta TIOTiPIIEHHS CTaHy ii 3/J0POB’S BilirpaioTh
nepeHeceni iHdeKIiliHI 3axBopioBaHHg. Harpu-
KJIa/, adi Metaadasizy 2022 p., 110 BUBUAB CTPYK-
Typy noct-COVID-19 y niteit, nokasas, 110 Hai110-
ITUPEHINTUMU KJITHIYHUMY MTPOSIBAMU 1[bOTO CTaHy
GyJIv 3MIHK HACTPOIO — CMYTOK, HAIIPyTa, THIB, Je-
npecis i tpuBora (16,50%), Broma (9,66% ) Ta posJia-
1 CHY — OEe3COHHS, TIIEPCOMHIsT Ta TOTaHa SIKiCTh
cny (8,42%) [17]. Kpim nepenecenoro COVID-19,
TpUrepHUMHU (PaKTOPaMU PO3BUTKY MTPOSBIB acTeHil
€ Bipycu Enmrreitn—bappa, mpocroro reprecy I Ta
II tumy, repniecy VI Ty, Kokcaki, rematuty C, 1iu-
TOMeTaJIoBipyc, eHTepoBipycu [16].

Otke, oOpraHiaMm JWTUHU  3yCTPIYAETHCI
3 6e3miudio (hakTOPiB TPUBAJIOI Aii, AKi Herarus-
HO BIJIUBAIOTh HA (DYHKITIOHAJIBHUIN CTaH BCiX Op-
ratiB Ta cucteM. CaMe TOMY BOKJIUBUMU € TTONTYKI
HIJISIXIB KOPEKIil TakuX NMOPYIIeHb, SIK HaJMipHa
BTOMJIIOBAHICTh, Ii/IBUINIEHA TPUBOKHICTD, MOPY-
IIeHHd CHY 1 acTeHiuHi nposiBu [38].

3a JaHUMU OIJIS/lY JiiTepaTypHu, HaToreHes po3-

BUTKY ONMCAHWUX 3MIH BKJIIOYA€E Pi3HI JIAHKH,
Yy TOMY YMCJIi TOPYIIEHHS CTAJOCTi PiBHIB Pi3HUX
MiKpoeseMeHTiB y Oi0JOTiYHUX TKaHWHAX i KPOBi
[28]. MikpoeseMeHTHIII TOMEOCTa3, K YaCTKOBA
dopma 3arasbHOI TOMEOCTATUYHOI CHUCTEMH, Biji-
rpa€e BaXXJIUBY POJIb y Ipollecax KUTTEISIbHOCTI
SK JIOPOCJIOTO, TaK 1 [UTSI0r0 opraHizamy. CrekTp
GiosorivHUX  (YHKIH  MIKPOEJTEMEHTIB  IyKe

mmpokuil [24]. Harpiil, kamniil, kanbiiil i Maraii
y cKJ1ati MetasoepMeHTiB abo y BUTJISAII KaTari3a-
TOPIB aKTUBYIOTh OLJIBIIICTh (DEPMEHTHUX CHUCTEM
OpraHiamy, CTUMYJIIOIOTD IIPOIEeCH TKAHUHHOTO JI1-
XaHHsI, EHEPIreTUYHOTO OOMiHY, KPOBOTBOPEHHS,
iMyHOJIOTIUHI peakilii, cuHTe3 OiOJOTIYHO aKTHUB-
HUX PEYOBUH, TOPMOHIB, MeTa001i3M OiJIKiB, ByTJIe-
BOJIiB, JIITI/IiB, a TAKOK KOPETYIOTh PiBEHb ITPOIIECiB
BIJTBHO PAJIMKATTbHOTO OKMCHEHHS [36].

IIposizna posib y 3abesnedeHHi HaJEKHOIO
(YHKIIOHYBaHHS ~ BUINEONMCAHUX  OIOXIMIYHUX
MIPOTIECiB, a TAKOXK IMOBIPHOTO PO3BUTKY ITPOSIBiB
ACTEHIYHOTO CHHJIPOMY HAJIEKUTh CaMe MarHilo.
[Te BaxksmBuUiT MiHepas i BHYTPINTHbOKJIITUHHUM
KaTiOH, 10 MepeBakHO aKyMYJIIOETHCA B MITOXOH-
apisix. Came piBeHb MarHio HaHGITBIIO MipOIO
pearye Ha ctpec i (i3udHi iepeBaHTa)KeHHsI, BUC-
HaKEeHHSIM CBOIX /IeTI0 B opraHi3mi jroauan [ 19,37].

Mema nocnijskeHHsT — y3araJbHUTHU JIaHi JiTe-
parypu 1010 POJIi Mar"ilo B OpraHi3mi 3/10pOBOI
JIOJIMHK, 0COOJIMBOCTEN HOro MeraboJi3Mmy, 3Ha-
yeHHs B mepebiry Ta peabimitarii micas pecripa-
TopHOi iH(pexkmiitHOI matosorii ta COVID-19,
O3HaK JiepinuTy Ta METOIB MOT0 KOPEKIIii; OT[iHU-
THU Pe3yJIbTaTH BJACHUX JI0CI/I)KEeHb.

OcHoBHI (yHKIIII Mar"ito BKJIOYAIOTh CTPYK-
TYPHY POJIb y KJIITHHHUX MeMOpaHaX Ta XpOMOCO-
Max, y4acTh y 3abe3redeHHi BUKOHAHHS JIEKIJIBKOX
eTariB pervrikaiii OiJKIB 1 HyKJIETHOBUX KHUCJOT
(IHK, PHK), 3abesnedyeHHss MeTabOIYHUX MTPO-
11eciB, 30KpeMa, CUHTEe3y BYTJIEBOJIB, JIITi/iB,
riayTaTiony sk Kogakropa [29]. Bin HeoOXimHumii
st poboTH azmeHo3uHTpUdOChaT-CHHTE3YI0Y0T0
Gisika B MITOXOH/IDISAX, SKWil BIUIMBAE€ Ha BUPO-
6sierHst MoJiekyn ageHosunTpudochary (ATD)
ta AT®D-3amexunx ¢depmentiB (HaTpiii-KaaieBoi
AT®-asu), mo O6epyThb ydYacThb Y MATPUM-
i esexrpositHoro Gamancy [6]. Takox wmaruiii
HEeOOXIHMIT [IJII aKTHMBHOIO TPAHCIOPTY 1OHIiB,
TAaKUX SIK KaJiil Ta Kasblliid, yepe3 KJIITUHHI MeM-
Opanu. 3aBASKU CBOIil POJIi B CHCTEMAX 10HHOTO
TPAHCIIOPTY MarHiil BIIMBA€ Ha IPOBEJCHHS He-
PBOBUX IMITYJIbCIB, CKODOUEHHST M SI3iB Ta PeryJisi-
ito HopmasbHOTO cepiieBoro putmy [10]. Kpim
1IbOTO, MarHill BOJOMAIE TPOTU3ATIAJIBHUMU, AaH-
TUOKCUJIATUBHUMH, CHA3MOJIITUIHUMHU, Ba30/IH-
JIATATUBHUMH Ta HEWPOTPOTEKTUBHUMU BJIACTH-
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BocTsiMu [23]. 3arasnom, el MikpoeseMeHT Gepe
AKTUBHY ydYacTb y poOOTi AMXATbHOI, CepIieBO-
CYZIMHHOI, HEPBOBOI, TPABHOI, PEITPOAYKTUBHOI CH-
cTeM, MiITPUMYIOUN HOpMaJibHe (DYHKITIOHYBAHHS
oprauizmy Jiounau [37].

MertabostisM Marito B OpraHiami JIOIMHU Ma€e
TAKW BUTJIS TTPU BKUBAHHI 13 TIPOJyKTaM# Xap-
qyBaHHs a0 y BUTJISAL AI€ETHYHUX 06aBOK 0J113b-
k0 30-50% CHOXUTOrO MarHito BCMOKTYETHCS
B TOHKOMY KwuieuHuky, pemrta (50—-70%) BuBO-
auThest 3 ekanbHUMU Macamu. Yactka abcop-
GOBAHOTO Ta 3aCBOEHOTO MATHII0 PO3MOIIJISIETHCS
B Takuii croci6: 50—60% axyMmyJioeTbest B KiCT-
KOBIil TKaHWHI, /le BiH CJyTy€ pe3epByapoM s
MATPUMKHU PiBHOBAru 3 OTO MO3aKJIITUHHOIO KOH-
HeHTpaIlli€o, a pemra Mictutbest B M's13ax (30%),
TOJIOBHOMY MO3KY Ta iHITUX M'IKuX TKaHmHax (10—
20%) [33]. Jlume 1% 3araJqpbHOTO MarHiio € mo3a-
KaiTHHHUM, 1 0,3% 1IOTO MarHiio IUPKYJIIOE B CH-
pPOBATIli KPOBi y TPHOX Pi3HUX BapiaHTax: BLIbLHUUN
(60%), sikuii € 6GioJIOTiYHO AKTUBHUM; 3B’sI3aHUI
3 anbOyMinoM (30%) a60 B KOMILJIEKCI 3 IHITMMM 10-
namu (10%) [15]. [IpoBiana posib y KOHTPOJIi PiBHS
MarHil0 HaJIEKUTh HUPKaM, SKi 3a3BUYal IIOIHS
BUJIJISTIOTH 13 cedero 6sm3bko 120 Mr MarHio i Ko-
pUTYIOTH PiBeHb HOTO eKCKpellil 3aJ1e;KHO BiJl Hal-
JUMKY un fedinuTy 1boro MikpoesemenTa [33].
OT:ke, TOMEOCTa3 MarHilo PeryJIioEThCS i 3aTeKUTh
BiJI IMHAMIYHOTO OalaHCy MiK KHUIIKOBUM BCMOK-
TYBaHHSAM CIIOKMTOTO MarHilo, eKCKPeIielo HupKa-
MU Ta AaKyMYJISIIIEI0 B KICTKOBi#M TKauwHi [33].

bananc piBHsg wMar"ilo B cupoBaTili KpOBi
MATPUMYETHCS TOJIi, KOJU BPIBHOBAKYIOTHCS MTPO-
11eCH HA/IXO/IPKEHHS Ta yTUJIi3allii MarHito B mporeci
sxutrepisibHocTi [14]. Ha 1ii komoneHnTH, cBo€ro
yeproio, BIUMBaAE 6Gesiu (akTopiB, 30KpeMa: 3a-
CTOCYBaHH IIeBHUX IIperapaTis, 1110 3aTPUMYIOTh
a60, HaBIIAKH, MOPYIIYIOTh BCMOKTYBaHHSI MarHito
B opraHismi (ziyperuku, iHTIGITOPH TPOTOHHOI
oMy, aHTuOI0THKN); (izionoriuHi cTaHu, 10
oTpeOyIoTh 30ibIIIEHHST IEHHOT TOTPeOr MarHiio
(nuTsumii BiK, BariTHiCTh, MeHOIAy3a); XBOPOOH,

SIKI CYNPOBO/UKYIOTHCSI TTOPYIIEHHSIM 3aCBOEHHS
HOKUBHUX PedoBHH (IIyKPOBUI AiabeT, 3aXBOPIO-
BaHH 3 TIOpyIeHHsAM GyHKIIii HUpoK) [35].

Y pasi HEMOBHOIIIHHOTO HAAXOKEHHS BHUIIIE-
3a3HauYeHOro MiKpoeJeMeHTa, 10 He BIIOBiIaE
notpebaM opraHi3My JUTHHU, PO3BUBAETHCS fei-
IIUT MarHito, KW, 3a JaHUMHU OTJIAY JiTepaTypH,
crioctepiraetbest y 12% miteit Bikom 10 4 POKiB Ta
y 28% niteii BikoMm Biz 5 10 11 pokis [30]. 3naunmii
nedinut marniio (y 33,6—42,5% niteit) npuraman-
HUU iTaM BikoM Bij 13 pokis [19].

KriniyHi 03HAKM HEOCTATHOCTI MarHil0 4acTo
no;iOHi 10 KJIIHIYHMX IIPOSIBIB IHIIMX 3aXBOPIO-
BaHb, TOMY MOXYTb OyTH MOMIJIKOBO PO3IliHEHI
[1]. Hampukmaz, y KaiHIYHIN KapTUHI aCTEHIYHOTO
CUHIPOMY BU/IIJIIOTH YOTUPU OCHOBHI TPYIIN CUM-
MITOMIB:

1) isuuni: M'si30Ba cIaOKicTh; IIiABHUINEHA
BTOMJIIOBAHICTh; IIBUJIKE BUCHAKEHHS ITiCJII MiHi-
MaJIbHUX 3YCUJIb; 3HUKEHHS alleTUTY;

2) KOTHITWBHI: PO3Jai yBarw, 3AaTHOCTI /10
KOHIIEHTpaIlii, 3aCBOEHHST iH(OPMAaIlii; MoripiieH-
HS I1aM 4T,

3) eMoOUiHO-TICUXOJIOTIYHI: eMoIliiiHa J1abijib-
HICTB, IPATiBJUBICTD, YacTa 3MiHA HACTPOIO; MOTH-
BalliiiHi po3Jiaiy, BiZICyTHICTh BIIEBHEHOCTI B c00i;
HE3/IaTHICTh PO3CIA0UTHCS;

4) poznaau cay [38].

Kniniuai  mpossBM  HeZOCTAaTHOCTI  MarHiio
€ TOoMIOHMMM JI0 CUMIITOMIB acTeHil, a jedki
3 HUX — igeHTnuHME (Tabir. 1).

Crig 3a3HayuTH, 10 ACTEHIYHUN CUHIPOM
€ TONIMPEHUM Yy [iTeid, AKi 1epeHecaun iH(DEK-
iifHI 3axBOproBaHHs, y Tomy umcai COVID-19,
IPUI Ta iHII TOCTPI pectipaTopHi BipycHi iH(peK-
mii [38]. ¥ Takomy pasi acTeHisd € peakTUBHOIO
i Brioe 3axucHy ab0 KOMIIEHCATOPHY PeaKIiio,
1110 PO3BUBAETHCS B MaXKe 3/[0POBOi IMTUHUA Y pasi
BIUIMBY YMOBHO TIATOTeHHUX (DI3MYHUX Ta TICUXO-
disiosoriuanx dakTopiB. BaskauBi o3Haku peak-
TUBHOI acTeHil — il 3BOPOTHUI XapaKTep Ta YiTKUi
3B’SI30K 13 TTPOBOKYIOUUM (PaKTOPOM, IKUIT MA€E He-

Tabnuys 1

MopiBHSIHHS O03HaK AediunNTy MarHilo Ta aCTEHIYHOro CUHAPOMY B AiTeln

Mposien aediunty marHiio

O3HaKn aCTeHiYHOro CUHAPOMY

BromnioBaHicTb

BromnioBaHictb

[paTtiBnvBicTb

HpatiBnvBicTb abo rHis

MigBuLLEHA TOMBOXHICTb

HanmipHa 3HEPBOBaHICTb/HEYBAXHICTb

M’azoBa cnabkicTb

HanpyxeHHs M'A3iB

BigyyTTa OHIMIHHS KIHLBOK

Binb y rpyasx/rinepBeHTnAALIsA

Btpara anetuty, Hynota

BTpara anetuty

fonosHuIM B6iNb

fonosHuin Binb

Posnaan cHy

Posnaaun cHy
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crieruivHmit XapakTep, € 0bMesKeHrM y Jaci i/abo
KypabeabHuM [2].

[TaTorenes po3BUTKY aCTEHIYHOTO CUHPOMY,
1[0 BUHUKAE TICJSA TOCTPUX BIPYCHUX 3aXBOPIO-
BaHb, 11le JI0 KiHig He 3’ scoBannii [ 16]. Hanpukma,
6araTo CHMIITOMIB, ITOB’SI3aHUX i3 IE€PEHECEHNM
COVID-19, takmx dk: 3MiHM HACTpO, BiUyT-
TS BTOMMH, PO3JIaJIM CHY, 3HWKEHHS KOHIEHTpaIlii
yBaru, JucyYHKINs ceplis, BapiabeJbHICTh PUTMY
Ta cepuebuTTs, 3a3BUYail MIPUCYTHI TIPU [HU3ABTO-
Homii. /lusaBTOHOMIS — Tl AMCHYHKINSA cUMIIa-
TUYHOI i/ab0 MapacUMIIATUYHOI BereTaTUBHOI
HepBoBOi cuctemu [7]. OiHAK 3aUINAETHCI HE3PO-
BYMIJIUM, YK MOJKE [U3aBTOHOMisl OYTH HPSIMUM
pesyabraToM fii ingekirii SARS-CoV-2, unu 11e pe-
3yJIbTAT IMYHOOIIOCEPE/IKOBAHUX IIPOIECIB, TaKUX
SIK TITTePIIPOAYKITis TIUTOKIHIB, BiJOMUX MeliaTOPiB
3anasbHoi Bianosiai [4]. Kpim nboro, icuye npury-
IMeHH4, 110 TTPOBIJIHUI MaTOTeHETUIHU MeXaHi3M
PEaKTUBHOI acTeHii MOB’S3aHUN 3 MOPYHIIEHHIM
GyHKIIiT peTUKyIApHOI (hopMallii, TKa PeTyJIioe ak-
TUBHICTb KOPHU U MiIKIDKOBUX CTPYKTYP 1 € eHep-
TeTUYHUM TIEHTPOM TIeHTPAJIbHOI HEPBOBOI CUCTe-
MU, i MeXaHi3MaM# aBTOIHTOKCUKAIIl TPOLYKTaMU
MeTabostizmy. Takok MaloTh Miciie TIOPYIIEHHS pe-
ryJisiii BUpobJieHHsT il BUKOPUCTaHHS €HepPreTny-
HUX PecypciB Ha KJIITHHHOMY PiBHI Ta MeTabOJid-
Hi po3Jiajin, M0 MPU3BOAATD J0 TIMMOKCIi, alinao3y
3 TOJIAJIBIIAM TOPYIIEHHSIM TIPOTIECiB YTBOPEHHS
i1 BuKopucTaHHsa eHeprii [38]. Po3Butok omnmca-
HUX 3MiH MTOB’I3Y€EThCS 3 71eDIIIUTOM 10HIB MaTHIIO,
gaKi 3a0e3leuyioTh BUBILIbHEHHSI eHeprii udepes
aktuBHicTh Maruiil 3amesknux AT®D-a3 ta Heob-
XifiHI 7719 BCIX €HEePreTWYHWX IPOIleCciB B opra-
Hi3mi [19,22].

Otske, KJiHIYHI TIpogBU  edIilIUTy MAarxHiio
€ HecrenpiuHUME i MOKYTh OyTH MOMIOHUME 10
CUMIITOMIB PI3HUX 3aXBOPIOBaHb, AKi CYIPOBO-
JUKYIOTHCS HAJMIPHOIO aKTUBAITIEIO alaTalliiHIX
MIPOIIECiB OPraHi3My, TaKUX SIK CTPECOBI CUTYaIlii,
PO3BUTOK aCTEHIYHOTO CUHIPOMY, NUChHYHKITIT Be-
reTaTUBHOI HEPBOBOI cucTemMu Ta inire [19,26].

BpaxoBytoun BuIe3a3zHaueHe, a TaKOXK 3HAUY-
IIiCTh MarHiio B 3ab6e31e4eHHi HopMaIbHOTO, isio-
JIOTiYHOTO (DYHKITIOHYBAHHS OPTaHi3aMy JIOJIUHH,
JIOIJIBHO TIPOBOANUTH J1abOpaTOpHE BU3HAYEHHS
PiBHS MarHiio B ZiTel, 1[0 MaiOTh 3aXBOPIOBAHHS
ceplieBO-Cy/IMHHOI, HEPBOBOI, AUXAJIbHOI, KiCTKO-
BO-M’SI30BO1 CUCTEM, 3 METOIO BU3HAYEHHS TTPUIUH
PO3BUTKY OKPEMUX, OOTSIKYIOUMX 3arajibHe CaMo-
MOYYTTSI CUMNTOMIB, TIOTIEPEKEHHS PO3BUTKY
nedinuTy Mardito Ta MONIyKy M0AaTKOBUX MIJISIXIB
KOPEKIIii IesTKNX MaToJOrTYHNX CTaHiB.
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Ichye neBHa mpobJieMa, 1o CTOCYEThCST MUTAH-
Hs BU3HAYEHHS PiBHSI MarHiio B OpraHismi Jitoju-
nn. Bona noB’s3aHa 3 HEOAHOPIIHICTIO PO3MOILTY
Martifo i TiM, 1o Jumie Menine 1% Bijg 3arajabHO-
ro Moro BMICTy B OPTaHi3Mi IPUCYTHINH Yy CUPO-
Batti [19]. TakuMm 4MHOM, KOHIIEHTPAIisI MarHiio
B CHUPOBATIli KPOBI MOXKe He KOpeJioBaTH i3 3a-
raJlbHuM ab0 BHYTPIIIHbOKJITHHHUM BMiCTOM
marHifo [15]. Opmmak y cydacHiil KITiHIYHIN
MeININHI BU3HAUYEHHs PiBHS MarHifo B CMPOBATIIL
KPOBIi € HailO1IbIIl MOKJIMBUM 1 CTaHAAPTHUM CIIO-
coO0M MIBUAKOI OI[iHKM MarHi€BOro CTatrycy op-
raniamy [1].

3a maHuMU JiiTepaTypu, pedepeHTHM iHTep-
BaJI KOHIIEHTpAIlill Mar"ilo B CUPOBATIli KPOBi KO-
smBaetbest Big 0,75 mmoub /i 1o 0,955 MMoJib/J1 i3
cepentim 3uadentsiMm 0,85 mmosb/in [8]. Marmiii-
JeiMUTHUIN CTaH y JliTeli BU3HAYAEThCS 32 PIBHEM
Marmiio B cupoBartili Kposi mentire 0,8 Mmosb/ [19].

Hamwu mpoBesieHo o151 HAyKOBUX IOCTIIZKEHD,
METOI0 SIKUX OYJI0 BCTAHOBJIEHHST PiBHST MATHIIO CH-
POBaTKM KPOBI B JiTell i3 Pi3HOI0 COMaTUYHOIO ITa-
TOJIOTIEIO.

Y 2022 p. rpynma icmaHChKUX BYEHUX IIPO-
aHaJli3yBajla PiBeHb MarHilo CHUPOBATKU KPOBI
Ta HOro 3B'A30K i3 TMOKa3HWKAMU XapuyBaHHS
y 78 miteid Ta Mi/UIITKIB i3 XPOHIYHUMU 3aXBOPIO-
BaHHsIMU. Y 45% ob6CcTeRyBaHUX JiTell BiAMideHo
rinomarHiemito, cepex HUX y 6% itTeil BUSBIEHO
HU3bKe CIIOKUBAaHHS Maruiio. Y 1isomy, y 26% mi-
Tell BCTAHOBJIEHO HUW3bKe CIIOKWBAHHS MaTHIIo,
y 90% — Hu3bKe CIiBBiIHOINIEHHS CIOKUBAHHS
Kajspiito/Marniio <1,70 (cepemHe 3HaueHHS —
1,06). Lle, 3a JaHUMM aBTOPiB, MOXKE TTPU3BOJAUTH
110 301/IbIIIEHHST PU3UKY PO3BUTKY IHIIMX XPOHiY-
HUX 3aXBOPIOBaHb, TAKUX SIK CEPIEBO-CYANHHI 3a-
XBOPIOBaHHSI, I[YKPOBUil giaber 2-T0 THILY, MeTa-
Gosriuruii cuHapoM [9].

AHaJti3 KOHIIeHTpaIlil piBHs MarHiro B CHPOBATIII
KPOBI JIiTeli 3 MePBUHHOIO apTepiajibHOIO TillepTeH-
3apeecTpoBaHo B rpymi 3i crabinbaoo ITAT II cry-
mensa  (0,717x£0,0064  MMoOJb/JT)  TOPIBHSHO
3 inmmmu popmamu [TAIL Takok aBTOpHM BUSBH-
Ji, 1o cepept aiteit 3i crabimbroro [TAT 1T crymens
rimomaruiemisi 3ycrpivansacst B 32,0+£9,3% mireii,
cepen aireit 3i crabisbHoio ITAT T crynens —
y 28,6£7,6%, cepen mireii i3 mabimpHoo ITAT —
y 25,8+7,9% [21].

Pesynsratu  iHIIOrO  KpOC-CEKLIHHOIO  J10-
CJI/IZKEHHsI, IIPOBEIEHOro cepex 35 miTeil Ta
MJUITKIB, fKI CTPa)K/Aal0Th Ha MIrpeHb, IOKa-
3ayd, 10 cepe/lHill piBeHb MarHil0o B CUPOBATII
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KPOBI JIiTell i3MirpeHH:0 OYB CTATHCTUYHO HIKYUM
(0,82 mmousn/n mipotr 0,91 mMmoun/a1, P<0,045)
HOPIBHSHO 3 AiThbMuU 0e3 Mirpesi [3].

[ToxibHi pe3ysbraTé OTPUMAHO B MeTaaHasIisli,
10 OIiHIOBAaB PiBEHb MarHil0 B CHPOBATIl KPOBI
Ta BOJIOCCI fiTeil i3 cuHApPOMOM zediluTy yBaru
ta rinepaktuBHocTi (C/IYT). Bcranosrieno, mio
piBeHb Maruiio IepudepuyHol KPOBi B ILIa3Mi,
cupoBarii abo IiJbHII KPoBi [iTell i3 AiarHo30M
CAYT 6yB 3HAYHO HMIKYUM, Hi’K Yy KOHTPOJIbHIN
rpymi (k=8, Hedges' g=-0,547,95% CI = Bix -0,818
no -0,276, P<0,001) [13].

Takoxx iCHYIOTH JiTeparypHi mJaHi, [0 ITij-
TBEPIKYIOTh B3AaEMO3B’SI30K MixK MeTaboJisMoM
MarHito i Bitaminy D. Bkasano, 1110 MarHiii € He-
OOXiTHUM  MIiKPOEJIEMEHTOM /it aJleKBaTHOTO
Metabosiamy Bitaminy D, i 3actocyBamHs Besiu-
KUX /7103 BiTaMiHy D Moske CIPUYUHUTH cepiio3He
BUCHAKEHHS JIETIO MaTHii0 B opraHizMmi. Takum un-
HOM, CIIO’KMBaHHS MarHiio, 1[0 BiIIIOBIJA€ AE€HHIN
notpebi, CIIiJI PO3IJISAATH K BasKIMBHIT ACIIEKT Te-
parii Bitaminom D [32].

Hamm mocitizkeHo piBeHb MarHiio B CHUPOBATIT
KPOBI [liTell HIKIJILHOTO BiKY, $IKi IlepeHecsu To-
ctputii enizony COVID-19 (miaTBepaskeHHs fAiarHo-
3y 3a JIONIOMOT0I0 TeCTy TOJiMepPa3Hoi JIAHIIOTOBOT
peakiiii (ITJIP) 3paska HOcOrIOTKY i/a60 MIBUIKO-
TO TECTy Ha aHTHUTEH ). Y OCIIPKeHH] B35JIN yU4acTh
60 niteit BikoM Biz 9 10 18 pokiB, cepes SIKUX BU-
misieHo 1B obcreskyBani Tpymu. [lepmia rpyma —
35 nireit, siki mepexsopisn Ha COVID-19 (tep-
MmiH micags COVID-19 cranoBuB Big 4 10 9 Mics-
iB), Apyra rpyna — 25 miteii, ski na COVID-19
He XBOpiaW. 3a pe3yJbraTaMu IePeBipKu 000X
Ipyn Ha HOPMAJbHICTh BU3HAYEHO, IO PO3MOIIJT
He BIIPI3HABCS BiJi HOPMAJbHOTO, TOMY JIJIST TIPEJi-
CTaBJIEHHST JIAaHUX PO3PAXOBAHO CEPe/IHE 3HAYEH-
s (X) i crangaprae BiaxwieHHs (£SD). Bera-
HOBJICHO, 1[0 Cepe/JIHE 3HA4YeHHS PiBHA MarHiio
B CHPOBATIi KPOBi aiTeil mepimoi rpymnu (n=35)
nopisaioBasio 0,793+0,08, a B miTelt apyroi rpynu
(n=25) — 0,853+0,09 mmoub/1 (p=0,005 3a Kpu-
tepieM CTblofieHTa I He3aJeKHUX BUOIPOK).
[nauBigyanpHuii anasiis mokasas, mo B 31,4% ma-

IIEHTIB MepIIoi TPYIH, SIKi MaJl TEPMiH ITiCJIs T1e-
pereceroro COVID-19 4-5 wmicsis, Biamivanucs
cumnromn noct-COVID-19, rtaki sax nHaamipHa
BTOMJIIOBAHICTh, TOJIOBHUI O11b, c1a0KiCTh M 'SI31B,
MOPYIIEHHS CHY, alleTUTY.

OTtxe, cepeflHE 3HAUEHHST MarHilo B CHPOBAT-
11l KPOBI JTEH TEPIIol IPynu HUKYE MMOPIBHSIHO
3 cepefiHIM 3HAUYEHHSIM MarHilo B APYriil rpyri,
1[0 CBIIYUTH TTPO HEJOCTATHICTh MArHiio B JiTel,
gaki nepenecan COVID-19. Takox pani Hamoro
JIOCJTI/IKEHHSI MOXKYTb CBITUYUTH TPO HASBHICTD
B3aEMO3B’A3Ky Mixk po3BUTKOM 10cT-COVID-19
i medimurom Marniio. Ile nmuTaHHS € BakKJINBOIO
KJIIHIYHOIO 1TPO6JIEMOTO, 1110 TI0TPEOYE MOaIbIIOTO
BUBYEHHS.

MeToau Kopekitii 1eilluTy MarHito BKIIOYAI0Th
JMIETHYHI 3aXoau i (papmakoTeparrifo, MOEIHAHHS
SKUX € HAUOTTUMAJIBHIIINM BapiaHTOM JIJIsST JIiKY-
BaHHs HemoctaTHOocTi Martioo [19]. OcobimBocti
1IO/I0 3aCTOCYBAHHA MarHiio MicTaThess B Pexo-
MeHarisx i3 xapuysanus (The Dietary Reference
Intake, DRI), pospobienux Pajoro 3 mutanb xap-
yyBanHg npu Incturyri menuuunu Harionasnn-
Hoi akazemii (the Institute of Medicine (IOM)
of the National Academy of Medicine (NAM))
i BKJIIOYAIOTh TaKi TIOKa3HUKU PEeKOMEH]I0Ba-
Hoi miernuHoi Hopmu (Recommended Dietary
Allowance, RDA), naseneni B tabmi 2 [27].

Hagezeni B Tabmuili 2 pekomeHoBaHi 1060Bi
HOPMU CITOKMBAHHSI MarHil0 BKJIIOYAIOTh MarHii,
OTPUMAHMH i3 TPOJAYKTAMU XapyyBaHHS Ta Y BU-
IS/ Ai€THYHUX 100aBOK [27].

[Iponykramu XapuyBaHHs, SIKi € Jiijiepamu 3a
BMIiCTOM MarHiio, € rap0Oy3oBe HaciHHS (MICTHTDH
168 mr marnito y 28 r Hacinns), muraanb (80 mr
y 28 1), rpeuana kpymna (200 mr y 100 r), BiBcsHa
kpyma (118 mr y 100 r), mmennuna kpyma (88 mr
y 100 r), mmunat (78 mr y 100 1), keur'to (74 mr
y 28 1), apaxic (63 mry 28 1) [5,25].

3a JIaHUMU JiiTepaTypH, JIJid KOPEKIlii MarHi€eBo-
ro jediluTy 3aCcTOCOBYIOTHCSI Pi3HI CIOJIYKH
MarHifo: MarHito cyjbdaT, MarHifo ackopOiHar,
MarHilo XJIOpUJl, Mar"ilo IUTpaT, MarHiilo acra-
pariHar, Marfiio Ti[pPOKCHUJl, MaTHiI0 TJIOKOHAT,

Tabuys 2
PekomeHaoBaHa o60Ba HOpMa MarHiio ans aireii pisHoro Biky
Bik Xnon4vku AisyaTka
Bin HapoaxeHHs 0o 6 MicauiB 30 mr 30 mr
7-12 micauiB 75 mr 75 Mr
1-3 poku 80 mr 80 mr
4-8 pokiB 130 mr 130 mr
9-13 pokis 240 Mr 240 Mr
14-18 pokis 410 mr 360 mr
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MarHito oporar, Martitoo TiocyabdaT, MarHiwo
rizpoacmaprar terparigpar toio [25]. Obupatoun
JMEeTHYHY H06aBKY /ISl KOPEKI[ MarHio, JOIiJIbHO
HaJ@aBaTH IepeBary Iperaparam i3 BUCOKO0I0 6i010-
CTYTIHICTIO, JIOBEZICHOIO e(PEeKTUBHICTIO 1 BUCOKOIO
6e31eYHICTIO.

3a maHUMU JTEpaTypH, 0CcOOJIMBO e(heKTHB-
HUM Y T€PANleBTUYHOMY 3HaYeHHI € KOMOIHYBaHHS
Marsiio i xkaziio [20,31,34].

KaJiiii € Bax/IMBUM €JIeKTPOJIITOM HeOOXi{HUM
IUTST TMATPUMKA  00’'€My  BHYTPINTHBOKJII THHHOT
PIINHY, KUCJIOTHOTO Ta €JEKTPOJITHOTO OaaHcy
Ta 3abe3nedeHHs HOPMAJIBHOTO (DYHKITIOHYBAHHS
KJITUH 32 JIOMIOMOTOI0 TPAaHCMEMOPaHHUX eJIeK-
TPOXiMiuHMX TpamienTiB [40].

3a JaHUMU OIJIAly JiiTepaTypH, iCHye B3ae-
MO3B’I30K MiK CIMOKMBAaHHAM KaJifo Ta 3HUKEH-
HSM apTepiajibHOTO TUCKY B JIOPOCJINX, MO, CBOEID
4Yeprolo, BIJIMBAE HA PU3WK IHCYJIBTY Ta iliemid-
HOi XBopoOu cepist. Takok gediluT Kajio Moxe
MPU3BOIUTH JI0 301/IbIIEHHS PUBUKY BUHUKHEHHST
KaMeHIB y HUPKaX, iIMOBIPHOCTI PO3BUTKY OCTEO-
1TOPO3Y 32 PaXyHOK BUJIIJIEHHST KAJIbITi0 3 ceYero Ta
YYTIUBICTIO JI0 coJieit Hatpito [39].

Hesnaunuii  gediluT Kajlilo IIPOSIBISIETHCS
CXUJIBHICTIO /IO 3aKperniB (4epe3 3HUKEHHS MO-
TOPUKHU KHIIEYHHMKA), BTOMOIO, M’SI30BOIO CJIal-
kictio. IlomipHa rinokanieMisi XapaKTepU3y€eTbCs
MOJIiyPi€to, HEMEPEHOCUMICTIO TJIFOKO3H, M’ SI30BUM
napajiyeM i cepieBMMK apuUTMisAMHU, 0COOJIUBO B
ocib 3 OpraHiuHUMK ypakeHHSIMU cepiist. TsKKa
rinokaiiemMiss Moxke OyTH HeOE3IEeYHOIO /IS JKUT-
TS Yyepes BILTUB Ha CKOPOYEHHS M'31B, a OTKe, 1 Ha
cepreBy dynkitito [11].
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Dedicator of Cytokinesis 8 (DOCK8) deficiency is a combined immunodeficiency that exemplifies the broad clinical features of primary immu-
nodeficiencies (PIDs), extending beyond recurrent infections including atopy, autoimmunity, and cancer.

Purpose — to describe the natural course of hyper-IgE syndrome (HIES) disease in an 8-year-old boy and his path to diagnosis, as well as
our first local history of conservative treatment for 6 months. In particular, we describe the effectiveness of omalizumab, and the application of
allogeneic hematopoietic stem cell transplantation with follow-up.

Clinical case. The 8-year-old boy presented with severe eczema and an involvement of the whole surface of the body. Infectious syndrome
manifested from the age of 4 months in a form of recurrent respiratory infections. Over the next few years, the child suffered from life-threatening
infections with high serum IgE (>3000 IU/ml). The examination revealed a cushingoid constitution, flat-valgus feet, and dysmorphic features.
Therefore, HIES was suspected.

Genetic studies have confirmed the diagnosis by detecting a pathogenic homozygous mutation in the DOCKS8 gene (Deletion Exons 2-46).
We decided to use a humanized monoclonal anti-IgE antibody (off-label) to control the skin syndrome rather than systemic steroids. A signifi-
cant improvement in skin condition, a decrease in eosinophils, and IgE were observed. Allogeneic stem cell transplantation of hematopoietic
cells (HSCT) derived from peripheral blood of an human leukocyte antigen (HLA) — identical sibling donor was performed. The donor had
a pathogenic mutation identical to the recipient in the DOCK8 gene but in a heterozygous state. Our data and treatment approach may be
clinically useful as a diagnostic and treatment approach to HIES.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained
for conducting the studies

No conflict of interests was declared by the authors.

Keywords: DOCKS8 deficiency, primary immunodeficiency, hyper-IgE-syndrome.

TpaHcnnaHTauis reMmonoeTUYHUX CTOBOYPOBUX KJIiTUH Yy Naui€eHTa

3 pediuntom DOCKS8: ykpaiHCbKUi J0CBIg

A.M. linsgpanosal’, [.B. 3abapa2, O.B. Jincuus3, A.B. BonkoBa3

'EBponencbka MmeanyHa wkona, MixxHapoaHuii eBponencekmi yHiBepcuteT, M. Kuis, YkpaiHa

2J1Y «IHCTUTYT neaiarpii, akywepcTsa i rinekonorii iMeHi akagemika O.M. Jlyk'aHosoi HAMH Ykpainn», m. Knis
SHaujoHanbHa anTada cneujanisoBana nikapHs «<OXMATANT», M. Kuis, YkpaiHa

HediunT DOCKS (Bia. aHmn. Dedicator of Cytokinesis 8) Monekyn — e KOMOIHOBaHWU iIMyHOAEDILIT i3 LUIMPOKMM CMEKTPOM KJTIHIHHMX NPOSABIB —
BiZL peumMaVBHMX iHdeKUi, atonii 4O ayTOIMYHHKX 3aXBOPIOBAHb Ta OHKOMOTII.

MeTa — onvcat npupoaHuin nepebir cuHapomy rinep-Ige, BuknvkaHoro aediuntom DOCK8-monekynu, y 8-pidHOro xnon4nka ta wisx Ao
BCTAHOBMEHHS AiarHO3y, a TakoX Hallly NepLy NoKalbHY iCTOPIO KOHCEPBATMBHOMO NiKyBaHHA MPOTArOM 6 MICALIB.

30oKkpema, onmcaHo ePekTUBHICTL OManidymaly Ta 3aCTOCYBaHHA aNOreHHOI TpaHChIaHTaLi reMOnoeTUYHNX CTOBOYPOBMX KNITUH i3 oA b-
LUM CMNOCTEPEXEHHSAM.

KniHiyHnii BUNagoK. 8-pidHnii X10n41K 3BEPHYBCH 3 THXKOID (GOPMOI0 eK3eMM, ka OXOMNma BCIO MOBEPXHIO Tina. IHPEKUiMHUIA CUHOPOM
NPOABAABCSH 3 4-MICAYHOrO BiKY Y BUMSAAI PELMAMBHIX DECNIPATOPHNX IHDEKLiM. MPOTAroM HACTYMHYIX KiNlbkOX POKIB AWUTHA NepeHecna He-
6e3neqHi Ana XxuTTs iHpekL|i 3 BUCOKMM piBHEM crpoBaTkoBoro IgE (>3000 MO/mn). I Hac 06CTEXEHHSA BUSBAEHO KYLUMHIOIOHY KOHCTUTY-
L0, MIOCKOBaNbIyCHI CTOMW Ta AMCMOP@I4HI O3HaKM, LLO Aan0 3MOry 3anigo3putii CUHAPOM rinep-I1gE.

[eHeTNYHI 0OCNIAKEHHA NIATBEPAMAN AiarHO3, BUABMBLUM NATOreHHY rOMO3WUroTHY MyTaLiio B reHi DOCKS (aeneuia ek3oHiB 2-46). BupiweHo
BMKOPWCTOBYBATW MyMaHIi30BaHi MOHOKNOHabHI aHT1-IgE-aHTuTina (off-label) ans KOHTPOMO WKIPHOMO CUHAPOMY 3aMiCTb CUCTEMHUX CTe-
poinjs. Cnoctepiranocs 3Ha4yHe NONINWEHHS CTaHy WKIPKY, 3MEHLIEHHS KinbkOCTi e03uHodinie Ta IgE. MposeaeHo anoreHHy TpaHcnIaHTaLljiio
CTOBOYPOBVX FEMOMOETUYHUX KIITUH, OTPUMAaHKX b3 nepudepryHoi kposi HLA (Bia. aHm. human leukocyte antigen) — iAEHTVYHOIO OOHO-
pa-cunbniHra. JloHop MaB natoreHHy MmyTauiio B reHi DOCKS, ineHT14HY peumnieHTy, ane B reTepo3nMroTHOMY CTaHi.

OTpumaHi Hamu AaHi Ta niaxia, 40 NikyBaHHA MOXYTb OYTU KIIHIYHO KOPUCHUMM AK AjarHOCTUYHMIA Ta NiKyBanbHWIA Niaxia A0 CUHAPOMIB rinep-IgE.
JlocniaxXeHHs BUKOHAHO BiANOBIAHO A0 NPUHLIMNIB [eNbCIHCLKOI Aeknapadi. Ha npoBeaeHHs A0CAIAXEHb OTPUMaHO IHGOPMOBaHy 3roay 6arsb-
KiB ANTUHN.

ABTOPW 3a8BNSHOTb NP0 BIACYTHICTb KOHMIKTIB IHTEPECIB.

Kniouosgi cnoa: nediuyt DOCKS8, nepBrHHWIA iMyHOOEeDIUWT, rinep-IgE-crHapom.

Introduction DOCKS deficiency impairs immune cell migra-

tion, their function and survival. It impacts both

utosomal recessive (AR) HIES is a pri- innate and adaptive immune responses. Clinically,
mary immunodeficiency that originates DOCKS deficiency is representative of allergic in-
from a mutation in the DOCKS8 gene. flammation as well as susceptibility to infections,
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autoimmunity, and malignancy [2]. Treatment
is generally unsatisfactory, with exception of
HSCT, which may be curative.

The National Register of Primary Immunodefi-
ciencies of Ukraine, which has been running since
1995, has only 2 cases of DOCKS deficiency. The
first patient is a 16-year-old male with a history
of severe fungal infection and neuroblastoma who
underwent allogeneic HSCT from an unrelated
donor in Italy at the age of 11 [4]. Here we report
a case of another patient presenting with severe
eczema, atopy, and recurrent skin infections since
the first months of his life. The diagnosis of the AR
HIES was established at the age of 7 with a posi-
tive DOCKS genetic test. The patient underwent
hematopoietic stem cell transplantation, with a
complete remission of various manifestations.

The purpose of the case report — to describe the
natural course of the HIES in an 8-year-old boy
and his path to diagnosis, as well as our first local
history of conservative treatment for 6 months, in
particular the effectiveness of omalizumab, and the
application of allogeneic HSCT with follow-up.

Case presentation

A 8-year-old boy presented with severe eczema
and a total involvement of the body surface (Fig. 1).
He was born from a third normal pregnancy from
non-consanguineous marriage and has two healthy
siblings. The patient suffered from the birth: swell-
ing of eyelids was noted in the first two weeks of his
life which was later accompanied by atopic derma-
titis and complicated by a bacterial-fungal infec-

Fig. 1. The general appearance of the patient and his skin before allogeneic
hematopoietic stem cell transplantation
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tion. He had been receiving systemic glucocorti-
coids for a long time to treat eczema. The infectious
syndrome manifested from the age of 4 months in a
form of recurrent respiratory infections. In the first
year of his life it was represented by oral candidiasis
and diarrhea (5 months), pneumonia (7 months),
aphthous stomatitis, bilateral acute otitis media
(9 months) and acute toxic hepatitis (10 months).
Over the next few years, the child suffered from
life-threatening infections: sepsis, Kaposi eczema,
intestinal bleeding (4 years), staphylococcal sepsis
(5 years), severe bilateral pneumonia, and reactive
polyarthritis (6 years). Allergic symptoms other
than eczema manifested as well, such as multiple
sensitizations to food allergens (cow’s milk protein,
gluten of cereals, casein, etc.) and seasonal allergic
rhinitis with high serum IgE (>3000 IU/ml). The
boy received transfusions of plasma, erythrocyte
mass, and intravenous immunoglobulin (IVIg).
BCG vaccination (the only one the patient re-
ceived) didn’t have complications.

On examination the patient has a short sta-
ture, a Cushingian constitution, flat-valgus feet and
dysmorphic features: dysplastic ears, short nose,
large, folded tongue, and coarse facial features.
The severe eczema manifested in the form of ery-
thema with lichenization and excoriation, intense
odor, itching and damage to 100% of the body
surface. On the right ear, the auto-amputation
of the earlobe was revealed. It was difficult for
the child to open his mouth because of the radi-
al acid-like cracks in the perioral region. Besides,
perianal warts, scarring phimosis, nail dystrophy,
dry dull hair, and both rows of teeth affected by
caries were revealed (Figure 1).

The general condition of the child was severe,
and it affected his psycho-emotional state
(frequent crying, negativity, anxiety, insomnia)
and significantly impaired the quality of his ability
to move, play, learn as well as the mother’s life
(emotional burnout, anxiety, social isolation).

Based on the described phenotype, we suspected
a HIES. Our patient demonstrated traits inherent
in all HIES variants — autosomal dominant (facial
dysmorphism, bone fractures), and autosomal
recessive variants (warts, Kaposi eczema,
food allergy).

The careful follow-up examinations revealed
significant changes. The anemia of chronic
inflammation,  thrombocytosis,  lymphopenia
(670 cells/pl), eosinophilia (30% or 2010 cells/ul),
and increased erythrocyte sedimentation rate
(42 mm/h) were noted in the hemogram. The im-
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Table 1

Results of the study of lymphocyte subpopulations by flow cytometry at the time
of the initial examination of the patient

Reference

Reference values,

Cell population % values, % Cells/ul (cells/ pl)
Whole blood cells - - 5807 4700-8000
Granulocytes 717 — 451 —
Monocytes 3.63 — 211 —
Lymphocytes 18.68 35-55 1085 1100-5900
T lymphocytes (CD3+) 62.4 60-76 677 1200-2600
Activated (HLA-DR+) 36.3* <15 246 -
NKT (CD3+CD56+) 1.2 <12 8 —
CD4+CD8+ 1.2 <5 8 -
CD4-CD8- 53 <5 36 -
T-helpers (CD3+CD4+) 25.66 31-47 278* 650-1500
Activated (HLA-DR+) 47.81* 3-13 133.10 40-120
T-cytotoxics (CD3+CD8+) 39.47 18-35 428 370-1100
Activated (HLA-DR+) 65.77 6-29 281.61 40-270
CD4+/CD8+ 0.65* 1.0-2.5
B-lymphocytes (CD19+) 21.53 13-27 234 | 270-860
-B1A (CD5+) 27.90* <20 65.15
Natural Killer ymphocytes (CD3-CD16+56+) 15.76 4-17 171 | 100-480
Immunoglobulinsg Reference values
IgA, g/L 5.16* 0.6-2.4
IgM, g/L 0.41 0.5-2.1
lgG, g/L 14.74 57-141
IgE, IU/ml 16000* —

Note: * — data is outside the normal range.

munologic evaluation at the time showed CD4
lymphopenia, a slight decrease in B lymphocytes,
activation of T lymphocytes, extremely high im-
munoglobulin E, and increased immunoglobulins
A and G (Table 1).

Laboratory and instrumental studies revealed a
delay in physical development (bone age 2.5 years),
somatogenic nanism (reduced insulin-like growth
factor 1(IGF-1) — 38.9 ng/ml), hypocalcemia,
hypophosphatemia, hyperparathyroidism, elevat-
ed markers of osteoporosis and changes on X-ray:
osteoporosis, consolidated spontaneous fracture
of the elbow bone of the right hand, reduction of
bone mineral density, goiter with hypothyroidism.
Furthermore, pancreatic insufficiency (steatorrhea,
mild steatorrhea type 3, reduction in fecal elastase),
prediabetes (reduced C-peptide and insulin), and
hypoalbuminemia (29.2 g/l) were noted. The mi-
crobiological analysis of the skin revealed a bacte-
rial (8. aureus, P. aeruginosa) and fungal (Candida
albicans, Candida tropicalis) colonization.

The genetic studies confirmed the diagnosis
by detecting a pathogenic homozygous muta-
tion in the DOCKS gene (Deletion Exons 2—46).
A monoallelic pathogenic variant in the LYST
gene (¢.9874G>T, p. Glu3292*) and variants with
undetermined pathogenicity in the MAP3K14
(c.2615A>G, p. His872Arg) and REX5 (¢.892G>A,
p. Gly298Ser) genes were also noted.

The child was treated in isolation at home
and was examined by a doctor at the clinic every
2 weeks and several times a week by telephone.

The management was as follows: avoiding in-
solation (risk of photodermatitis and cancer), nu-
tritional support, elimination diet, replacement
therapy for pancreatic insufficiency (pancrea-
tic enzymes) and hypothyroidism (L-thyroxine
25 mg/day), correction of the deficiency of fat-

Fig. 2. The patient after allogeneic hematopoietic stem cell transplantation,
day +190
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soluble vitamins A, D, E, iron, calcium, daily baths
(2-3 times), skin care. Thanks to this approach,
the severity of osteopenic syndrome has been re-
duced in 6 months. The therapy with H1-hista-
mine receptor blockers (ketotifen, levocetirizine)
had little eftect. The chemoprophylaxis with an-
tibiotics (cefuroxime, co-trimoxazole, cephalexin,
ciprofloxacin) and antifungal drugs (fluconazole,
itraconazole) improved skin condition but did not
prevent pneumonia. IVIg 500 mg/kg was given
every 4 weeks during the oral cavity sanitation.

We decided to use the humanized monoclo-
nal anti-immunoglobulin E antibody (off-label)
rather than systemic steroids to control the skin
syndrome. Immediately after 5 doses (150 mg
subcutaneously every 2 weeks) of Omalizumab, we
observed a significant improvement in skin condi-
tion, a decrease in eosinophils, and immunoglobu-
lin E. However, one month after stopping therapy,
the skin condition worsened again.

The allogeneic HSCT derived from peripheral
blood of an HLA-identical sibling donor (an older
brother) was performed in August 2019 at the age
of 7 years and 14 days. The donor had a pathogenic
mutation identical to the recipient in the DOCKS8
gene but in a heterozygous state. The prophylaxis of
graft-versus-host disease (GVHD) was performed
with cyclosporine and methotrexate. The platelet
engraftment was recorded on day 12, erythrocytes
on day 17, neutrophils on day 19. The infectious
complications were manifested only in the form of
candidiasis of the inguinal areas. On day 12, there
was a pre-graft syndrome, and on day 24, moderate
GVHD. The last infusion of intravenous immuno-
globulin occurred on day 164 after transplantation,

and complete discontinuation of immunosuppres-
sive therapy on day 183.

The follow-up lasts 48 months after clinical
diagnosis and 44 months after HSCT. No infec-
tious episode or severe allergy was observed with-
in 1 year after HSCT. The child was vaccinated
against diphtheria, tetanus, pertussis, polio, pneu-
mococcus, influenza, hepatitis B and Hib infection.
4 weeks after vaccination of 3 doses of Diphtheria,
Tetanus, Pertussis (DTaP) vaccine levels of anti-
bodies are more than 2 TU/ml to diphtheria and
4.5 IU /ml to tetanus toxoids.

One year after HSCT, the child’s condition
allowed him to start distance learning at school.
For 17 months, there was a short-term dyspepsia
syndrome and labial herpes (treated with acyclo-
vir for 5 days). The condition of the skin and bones
significantly improved, no signs of allergies were
observed (Fig. 2)

We studied the prevalence of variants in the
DOCKS8 gene by examining 211 individuals
unrelated to the proband. The prevalence
of mutations was 10.14% (22/217). A large deletion
(from 2 to 46 exons) was observed only in the
proband, his mother, and two siblings (biological
father was not examined, because true paternity
was established only during HLA typing in search
for related donor).

Discussion

The DOCKS deficiency is a combined immu-
nodeficiency, which was initially described as an
AR HIES. It’s common knowledge that, unlike the
autosomal dominant (AD) HIES caused by loss of
function mutations in STAT3, DOCKS deficien-

Table 2
Clinical phenotype of a patient
Disease characteristics AD-HIES AR-HIES Patient
Gene STAT3 DOCK8 DOCK8
Discovered in 1966 2009 2012
Newborn rash +++ + swelling of the evelids
Eczema ++++ ++++ ++++
Repeated abscesses of the skin +++ ++ +
Otosinopulmonary infections ++++ ++++ ++
Mucocutaneous candidiasis +++ ++ ++
Pneumatocele + - -
Facial dysmorphism +++ — +
Hypermobility of joints +++ + —
Preserved milk teeth ++++ + -
Bone fractures +++ + +
Severe / recurrent viral infections (HSV. VZV, HPV, MC) + +++++ +++
Food allergy, asthma, anaphylaxis + +++ ++
Autoimmunity (cytopenias, vasculitis) + —
Encephalitis, cerebral vasculitis + -
Sqguamous cell carcinoma and lymphoma — ++ —
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cy lacks the osseous and connective tissue defects
that are prominent within the described phenotype
of AD-HIES [6]. In our case, the patient demon-
strated traits inherent to all HIES variants —
AD (facial dysmorphism, bone fractures, milk
tooth retention), and AR variants (warts, Kaposi
eczema, food allergy), (Table 2).

Given the severe skin syndrome in the child with
osteoporosis, it was decided to use omalizumab
before HSCT. We have relied on the experience
of colleagues in the treatment of patients with
severe refractory atopic dermatitis and significantly
elevated serum IgE [5,7], with HIES [1], as well
as our own experience of treating a female with a
hyper-IgE-like syndrome due to a new monoallelic
mutation in the DOCKS8 gene [3]. We evaluated
the good efficacy and safety of omalizumab, but
due to the painful sensations of subcutaneous
injections, the patient's low adherence to treatment
was noted. We noted that within 2—4 weeks after
its discontinuation, the skin condition, eosinophil
level, and IgE were almost back to baseline.

Both Ukrainian cases have similar features:
in the first case the clinical diagnosis was
established at the age of 6 years, the leading
manifestations at the time of diagnosis were
severe persistent atopic dermatitis, manifested
from the age of 1 month, an infectious syndrome
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CucteMHuin uepBoHWi BoBYak (CHB) € aBTOIMYHHUM MYyNbTUCUCTEMHUM 3axXBOPIOBAHHAM, dke nepebirae B AiTen TaX4e, HiX Yy J0POCVX.
CwmepTHIiCTb nauieHTiB 3i CHB 6e3 nikyBaHHa carae 95,3% npotarom nepunx 5 pokiB Bia, noyatky xBopobu. YacTiwe CHB possrBaeTbCca
B OCIO XiHOYOI cTari. CniBBIOHOWEHHA MiX AiBYaTKaMy Ta Xon4rkamu, Wo 3axsopinv Ha CHB y npenybepTtatHoMy Bili, MPUOAN3HO cknanae
4,5:1 — 5:1, a B nybeptarHomy Biuj — 9:1 — 10:1.

MeTa — Ha OCHOBI K/IHIYHOrO CNOCTEPEXEHHS NoKasaTy CKNaaHOLLi AiarHOCTVKK Ta NikyBaHHs B AeboTi CHB vy aiteln.

Kniniynnii Bunapok. JutviHa 16-nitHboro Biky nepebyssna Ha NikyBaHHi B AUTAHOMY BiAAiNeHH JopoxHboi nikapHi N2 1 3 giarHo3om
«[OCTPUIA FOMEPYNOHEDPUT i3 NPOBIOHMM HEMOBHWUM HEDPOTUYHMM CUHAPOMOM, remarypielo, MnepTeHsieio, TyOynoiHTepCTILIaNbHUM
KOMTMOHEHTOM; Mepio, PO3rOPHYTVIX KIIHIYHIX NPOSABIB, 3 MOPYLWEHHAM QYHKLIT HUPOK. [TocTazoTemivHa aHemid. BToprHHa Mienocynpecia».
focniTanisoBaHa 3i ckapramut Ha Habpsak Hir, 001144a, 3MiHK aHanisiB cedi (npoTeinypid — 1,65 r/0o0y, nenkountypia — 45-50 y noni 3o0py,
eputpoumnTypis — 35-40-50 y noni 3opy). Beaxana cebe xBopoio, KoV NOMiTHAa HabPSKiCTb FTOMISIKOBOCTOMHYMX Cyro6iB. 3a Tpu TUXHI
00 rocnitaniaauii nepeHecna roctpuin GapuHriT (TUTP aHTUcTpenTonianHy O — HeratmBHUI). ANepronorivyHuin aHaMHE3 HE OOTSKEHNIA.
Y 6 pokiB — BiTpsiHa Bicna. AuTuHi npraHadeHa kopTrkocTepoiaHa Tepanis (npeaHisonoH — 50 mMr/no6y), Ha Ti SKOi Ha 4-My TVIKHI NiKyBaHHS
piBEHb KpeaTuHiHy HOpManidyBaBcd, ane 36epiranmcs rnonpoTeiHeMisd, NiABULLIEHWIA XONECTEPVH Ta NPOTEIHYPIs, WO CBIAYMNO NPO BiACYT-
HICTb edekTy Bin ujei Tepanii. JlonaHa umtoctatnyHa Tepania (nekepaH — 8 Mr/noby (MpoTaroM 3 TWXHIB); 4 Mr/ao0y (MpoTarom 3 TUX-
HiB)). HesBaxatouy Ha KOMNNEKCHy Tepaniio, y AUTUHK Yepes NiBPOKY PO3BUHYBCA MOBHUM HEDPOTUHHUIA CUHOPOM, HYPKOBA HEAOCTATHICTb.
Mig 4ac obCTEXEeHH NaLieHTK BUSIBAEHI aHTUHYKNeapHi aHTuTtina B TMTpi >80, Wo Aano aMory niapaxysatv 6anv AoAaTKOBUX KpUTepiiB
(17 6aniB) BiANOBIAHO A0 AiarHOCTUYHKX KpuTepiis CHB 3anponoHoBaHyx €BpONercbkoto aHTrnpesmMatdHolo niroto (EULAR) Ta AMepukaHChb-
Koto konerieto pesmaronoris (ACR), 2019. BctaHosneHo aiarHos «CHB. Jlionyc-HedpuT (JTH), HeDPOTUHHWIA CUHAPOM, NEPIO, PO3rOPHYTMIX
KNiHIYHVX NpOsABIB. ApTepianbHa rinepTeHsia; aHemis | CT. TXKOCTI; a3oTemist; 2—3-11 CTyniHb aKTUBHOCTI NaTON0M4YHOr0 NpoLEecy>.
BucHoBku. CHB y aiteit mMae cknagHoLL BCTAHOBAEHHS AjarHO3y, 0COOMMBO 3a BIACYTHOCTI KMIHIYHOrO NoniMopdidaMy Ta CUCTEMHOCTI
ypaxeHb. JouinbHO BMKOPWCTOBYBATM B AiarHOCTUL kpuTtepii, 3anponoHoBaHi EULAR i ACR, 2019, aki € HanbinbL 4yTvBMMN Ta cneumdid-
HMK. JlikyBaHHs nauieHTiB 3 JTH e inamBiayanizoBanviM; 3aCTOCYBAHHA PISHNX CXEM NiKyBaHHS 3aeXWTb Bi, TAXKOCTI NATONOMYHOMO NPOLECY.
PaHHA ajarHocTiKa ypaxeHHsa HUpoK npu CHB 3 BrkopmucTaHHaM kpuTepiis, 3anponoHosaHnx EULAR ta ACR, 2019, i 6ioncii cnpustime cBoe-
4aCHOMY BU3HAYEHHIO TakTKK i cTparterii BEAEHHS ANTVHN Ta NONINWEHHIO NporHosy J1H.

JocnioxeHHs BUKOHaHO BiANOBIAHO A0 NPUHUMNIB [eNnbCIHCbKOI Aeknapatllii. Ha npoBeaeHHa A0CNIAXEHb OTPYMAaHO iHOOPMOBaHy 3rofly 6atb-
KiB AUTUHN.

ABTOPY 3aABAAIOTE MPO BIACYTHICTb KOHMNIKTIB IHTEPECIB.

Knioyogi cnosa: ATy, nonyc-HedpuT, HUPKOBA HEAOCTATHICTb, CUCTEMHNI YePBOHNIA BOBYAK.

Diagnostic complications in the debut of systemic lupus erythematosus in children

T.V. Pochynok, T.I. Lutai, N.l. Gorobets

Bogomolets National Medical University, Kyiv, Ukraine

Systemic lupus erythematosus (SLE) is an autoimmune multisystem disease that is more severe in children than in adults. The mortality
of patients with SLE without treatment reaches 95.3% during the first 5 years from the onset of the disease. SLE develops more often in women.
The ratio between girls and boys affected by SLE in prepubertal age is approximately 4.5:1 — 5:1, and in pubertal age — 9:1 — 10:1.

Purpose — to show, on the basis of clinical observation, the difficulties of diagnosis and treatment in the debut of SLE in children.

Clinical case. A 16-year-old child was treated in the children’s department of Road Hospital No. 1 with a diagnosis of «acute glomerulonephritis
with leading incomplete nephrotic syndrome, hematuria, hypertension, tubulointerstitial component; a period of extensive clinical manifestations,
with impaired kidney function. Postazotemic anemia. Secondary myelosuppression». She was admitted with complaints of swelling of the
legs and face, changes in urine tests (proteinuria 1.65 g/day, leukocyturia 45-50 in the field of vision, erythrocyturia 35-40-50 in the field
of vision). She considered herself sick when she noticed swelling of the ankle joints. Three weeks before admission to the hospital, she suffered
acute pharyngitis (negative antistreptolysin O titer). Allergological history is not burdensome. At 6 years old — chicken pox. The child was
prescribed corticosteroid therapy (prednisolone 50 mg/day), against the background of which, in the 4th week, the creatinine level normalized,
but hypoproteinemia, elevated cholesterol, and proteinuria persisted, which indicated the lack of effect from CS therapy. Cytostatic therapy was
started (leukeran — 8 mg/day (3 weeks); 4 mg/day — 3 weeks). Despite complex therapy, the child developed complete nephrotic syndrome,
kidney failure six months later. During the examination of the patient, antinuclear antibodies with a titer >80 were detected, which gave rise to the
calculation of additional criteria points (17 points) in accordance with the diagnostic criteria for SLE proposed by the European Antirheumatic
League (EULAR) and the American College of Rheumatology (ACR), 2019. A diagnosis was made: SLE. Lupus nephritis, nephrotic syndrome,
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period of extensive clinical manifestations. Arterial hypertension; anemia | st. severity; azotemia; 2—3 degree of activity of the pathological
process.

Conclusions. SLE in children is difficult to diagnose, especially in the absence of clinical polymorphism and systemic lesions. It is advisable
to use the criteria proposed by EULAR and ACR, 2019, which are the most sensitive and specific in diagnosis. Treatment of patients with LN is
individualized; the use of different treatment schemes depends on the severity of the pathological process. Early diagnosis of kidney damage
in SLE using the criteria proposed by EULAR and ACR, 2019, and biopsy will contribute to the timely determination of the tactics and strategy of
the child’s management, and improve the prognosis of Lupus nephritis.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained

for conducting the studies
No conflict of interests was declared by the authors.

Keywords: children, lupus nephritis, renal failure, systemic lupus erythematosus.

Beryn

ncrteMHuii yepBonuii Bopuak (CUB) —

1le CUCTeMHE aBTOIMyHHE 3aXBOPIOBaH-

HsI HEBIZIOMOI €TioJIorii, IaTOreHeTU4YHO
MOB’sI3aHe 3 TAKUMU MTOPYIIEHHIMU iMYHOPETYJIs-
11ii, fKe CHPUYUHHLE TIMePIPOAYKINIO HTHUPOKOTO
CIIeKTpa OpPraHoHecHenuMIUHNX aHTUTIA 10 Pi3-
HUX KOMIIOHEHTIB si/ipa (AaHTUHYKJI€APHUX aHTUTIJI
Ta anTtuTL 10 ABocmipasbrol [IHK) Ta imynHmx
KOMIIJIEKCIB, 10 BUKJUKAIOTh iMyHO3amMajJbHe
VITKO/UKEHHS TKAHWH 1 TOpylieHHs (DYHKITINA
BHYTpIlIHiX oprasis [1,4].

3axsopioBanHsa Ha CUB y mnaiientiB aursdo-
ro BiKy 3a3Buuail nepebirae TsKue, HiK Y 10pOC-
aux. dxmo ve mikysatu miteit i3 CUB, To piBenb
cMepTHOCTI csarae 95,3% MPOoTsTOM MepIInX 5 POKiB
Bijl ouaTKy xBopobu [11].

Jliarnoz CYUB BcTaHOBIIOETHCS 32 KPUTEPISIMH,
3aIPONIOHOBAHUMM  €BPOIIEICHKOI0 aHTHUPEeBMa-
trunoio Jjiroio (EULAR) ta AMepukaHchbKoIO KO-
serieio pepmatosioriB (ACR). Ili kputepii BKJITO-
YaloTh HASABHICTh y TAaIliEHTa AHTUHYKJIEAPHUX
arTutia y tutpi 1:80 Ta Gisbiie (MoYaTKOBUI KpH-
Tepili iarHOCTUKM). | AKIO € Takuit KpUTEPi, TO
POBTJISAAIOTHCS OAATKOBI KIiHIUHI Ta JabopaTop-
Hi KpuTepil Ta mizpaxoBy0ThCs Oasii, 3a HAABHOCTI
Bir 10 6asiB miarnos kmacudikyernves sk CUB [2].

Y cepenabomy CUB giarHoctyerbest Big 0,36
no 2,5 sunaaky wa 100 000 macenenns. Yacri-
I1e 3aXBOPIOBAHHS TMOYMHAETHCA B 12-JiTHROMY

Bini. Jlitn Bikom 10 5 pokiB Ha CUB mpakTuuto
He xBopifoTh. CHIBBiIHONIEHHST BUTA/IKIB 3aXBO-
PIOBaHHsI cepeJl AiTeil cTaHOBUTD Bix 4,5:1 mo 5:1
(’kiHOYA  cTaTh 4OJIOBiUa), TMOPIBHIOIOUU
3 topocJioto nomnyssiieo — Bix 9:1 go 10:1 [3].

3anyuenns Hupok npu CUB gk y mirei,
TaKk 1 B JIOPOCIAUX € HAUTSIKYUM TPOSBOM XBO-
pobu, MO HEPIAKO MPHU3BOAUTH 0 CMEPTETbHUX
nacqaifakis. Hedputu posBusaiorbes Big 20%
no 75% y miteii i3 CUB, i3 mogasbium mporpecy-
BanHsM Bif 18% mo 50% MOPIBHSIHO 3 AOPOCIIH-
M, y gkux monyc-Hehput (JIH) 3ycrpivaerbes
Bin 34% nmo 48% [7].

Knacudikarnis JIH pospobiena MixHapogHoio
CITLTBHOTOIO HE()POJIOTIB Ta CIIJIHBHOTOIO TTATOJIOTi1
Hupok y 2003 porii. B ocHoBy knacudikartii JIH
HOKJIaeHa Oi0TIciss HUPKU 3 TOMAJBIIUM TiCTO-
JIOTTYHUM JIOCJIJPKeHHS 32 JOTIOMOTOIO CBIiTJI0BOI
Ta eJIeKTPOHHOI Mikpockorii (tabir.) [6].

3asBnuail Kiimiuna cuMmnromarnka JIH Bin-
noBifae ricrosorivniii  kaptuhi. IIpore OyBa-
I0Th BUITAJKHU, Koau Tsokkuil JIH mae miniMasibHi
KJIiHIYHi Ta 1abopaTopHi MPOsIBY i HABIIAKH.

Kniniuna kapruna JIH moskua 6yTu mpejcras-
JieHa TAKUMU CHH/IPOMAMM:

1. [301p0BaHA acUMTITOMATUYHA TeMaTypis Ta,/
a0 He He(hpOTHUYHA ITPOTEIHYPIsT; SIK MTPABIIIO, Bifl-
nosigae 11 xmacy JIH, mpote iHo/I MOXe criocTepi-
raTucs IPH iHIITUX KJ1acaX, 0coOJMBO Ko Oiorcis
MpoBejieHa MicsA KiTbKaMiCAYHOI iIMyHOCYTTPECUB-
HOI Tepartii.

Tabauys

Knacudikauia nionyc-Hedpputy (MidkHapoaHolo cnifibHOTOI HedpPOoJIoriB / CNiJIBHOTOIO NaTonorii HUpokK, 2003 pik)

Knac

Tun nionyc-Hepputy

\ MiHiManbHWN Me3aHriansHuin J1H

Il MesaHriansHuy nponipeparnsHin JTH

Bornuuesuit JIH (<50% kny60o4KiB)
m Il (A): rocTpe ypaxeHHs

I (A/C): rocTpe Ta XpOHi4He ypaxeHHs
11 (C): XpOHIYHE YpaxXeHH:A

IV OndysHnin JTH (>50% kny6o4kis)

AndysHnin cermenTapHuii (1IV-S) abo totaneHum (IV-G) JTH

\ MembpaHo3Hui JTH

VI MNownpennin cknepodylodmi JTH (290% noBHICTIO CKNepo30BaHyixX Kiy6o4kiB 6e3 3anviIKOBOI akTUBHOCTI)
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2. Toctpuit HedpUTUYHUIT CUHAPOM: TPUCYT-
Hd remMaTypisg (MakpOCKOIIYHA Ta MiKPOCKOITiY-
HAa), YacTilie CYMPOBO/KYETbCS TINEPTEHBIEI0
Ta TPOTEIHypie€lo — BiJl MiHIMaJIbHOI /10 Hedpo-
TryHoi. HagBHicTb rinepreHsii Bkazye Ha TSAKIUN
nepebir mporecy (mpodticdepatuBHuii — anudys-
uuit JIH a6o xponiuna xBopoba Hupkn). TocTpuit
He(pUTUIHUI CUHAPOM BiJAIOBIZA€ TiCTOJIOTIY-
uiit kapruni III ta IV k7naciB 3a kumacudikaitiero
2003 poky). loctpuit HedpuTHuHUIT CUHAPOM
MOKe TIOYMHATUCS 3 MAKPOCKOIIYHOI remaTypii,
MPOTE He 3aB3K/M criocTepiraeTbes B AiTent i3 CUB.
Kosmm makporemarypist manidectye a maiieHTa
3 CUB, cig 3amigo3puTy HIT NATOJOTIYHI CTaHi,
30KpeMa TpOMO03 PeHAIbHIX BEH (SIK YCKJIaHEHHST
HePOTHUYHOro cUHAPOMY abo anTrdhOoCHOIIimiI-
HOTO CHUHPOMY), TPOMOOTHYHA MiKpOAHTIOMmAaTis,
nedinut mpoTpoMOiHy TOIIIO.

3. Hedpornunmii cuHAPOM: TIPOSIBJSETHCS
MaCHBHOIO TIPOTEIHYpi€to ToHaz 2,5 r/100y, rimep-
Jimigemieto,  rimoaibOyMiHeMi€0,  HaOpsSKaMu.
Binmosinae V kmacy 3a knacudikaitiero 2003 poky,
npore I11 ta IV kmacu Tex MoKy Th Oy TH MIPUCYTHi-
MU TIPU HeYPOTUUHOMY CUH/IPOMI.

4. Xponiuna xBopoba uupku (XXH): mposis-
JISIETHCS IEPCUCTYIOUUM ITi/[BUTIIEHHSM CUPOBATKO-
BOTO KpeaTnHiny ab0 3HUKEHHAM (hirbrpariii Kiry-
6ouxkiB Hupok. [Tpu XXH y xiteit crocrepiraerbest
apTrepiajbHa TillepTeH3is, aHeMisl, a30TeMisl, MeTa-
6osriuHa XxBopoba kicrok. XXH ricrosoriyHo Bij-
nosijiae VI krnacy 3a xmacudikaiieio 2003 poky,
xo4a V KJac Tesk Moke OyTu BUsIBJIeHUT [2].

Panng piarnoctuka JIH y giteiti minimisye
pusuk mporpecyBanisa xBopobu. ACR pekomen-
Y€ BUKOPHMCTOBYBATU TaKi TOKa3aHHS JJIS TIPO-
BejieHHs Oioncii avupku B giteit i3 CUB i3 meroio
BUABJIEHHI TMOYaTKOBUX O3Hak JIH: migBuiienus
CUPOBATKOBOTO KpeaTHHiHy (32 YMOBU BUKJIIOYECH-
HSI HIITO1 TATOJIOTil — CeTcuc, TIMOBOJIEMIs Ta iH.);
npoteinypis Bix 1 r y moboBiit ceui, mpoTeinypist
Biz 0,5 r y m000Biil cedi 3 remarypieio abo mpo-
teinypis Bix 0,5 r y 1000Biil cedi 3 HUIIHIPAMHU.
OTiKe, NIPAMUMHE TTIOKA3aHHSAMU J1Jist Oi0I1ICii HUPKU
B JiTell € HePOTUUHUI CUHJPOM, TOCTpUll Hed-
PUTUYHUI CUHJIPOM Ta MEePCUCTYIOUE TTi/IBUIICHHS
[IOKAa3HUKIB KpeaTuHiHy. binbm cynepeunnBumu
I[O/I0 ITOKa3aHb /I OIONCii HUPKK € peKOMeH Ia-
1ii €BpoNeNchbKUX AUTSYUX PEBMATOJIOTIB, SIKi
BKJIIOYAIOTH JIETKY, aCUMITOMATUYHY TeMaTypifo
Ta/abo nporeinypiio [7].

[TokazanussMu s IOBTOPHOI Oiomcii B ma-
MIE€HTIB, 10 OTPUMYIOTh TepPaIiio KOPTUKOCTE-
poinamu (KC) Ta iMmyHOCyIpeCaHTaMH, € TepCHu-

104

cTyioda abo HapocTaioya IPOTEIHYPis, IOTiPIIeHHS
dynkii aupox [8].

Cuin 3a3nauntn, 1mo (opmyBanug JIH y miteit
Biz 80% 1m0 90% BinOyBa€THCS B TMEPIIHI PIK XBO-
pobu Ta HePiZKO OYBAE TEPIINM Ta OCHOBHUM CHH-
apomoM 3axBopioBanns Ha CUB, ocobauBo 1pu
HEPBUHHO XPOHIYHOMY Iepebiry IMaToJOri4HOro
mporiecy, i ctBopioe «<Macky» CUB.

Mema nocnipkeHHs — Ha OCHOBI KJIIHIYHOTO
CITOCTEPESKEHHST TTOKA3aTH CKJIA/IHOII JIIaTHOCTUKI
ta JikyBanHs B ae6rori CUB y mireii.

[locaizkeHHd BUKOHAHO BiJIIIOBIHO /IO TIPUH-
numnis lTenbcinebkoi feknapaiii. Ha nposenenHs
JOCJTIIKEHb OTPUMAHO iH(DOPMOBaHY 3rofay 6aTh-
KiB IUTUHU.

Kainiyauii BUnnagox

isuunxa I'., Bikom 16 pokiB, cTyZIeHTKa TEXHIKY-
My, TiepeOyBasia Ha JTIKYBaHHI B IUTSTYOMY BiJl/TiT€H-
i Jlopoxuboi kiiniunoi mikapai Ne 1 m. Kuepa
3 pmiarHozom «loctpuii Tiomepysonedputr i3
MIPOBIIHUM HETIOBHUM HE(POTUUYHUM CHHAPOMOM,
remMaTypi€io, rinepreHsieio, TyOyJI0iHTEePCTUIATb-
HUM KOMIIOHEHTOM; TIePioJ] PO3TOPHYTUX KJIiHIu-
HUX TIPOSIBIB, i3 TOPYIIEHHIM (YHKIT HUPOK.
[Tocrazoremiuna anemisi. Bropunna Miemnocy-
rpecis».

Jutnna Hagidmia A0 crarioHapy 3i ckapra-
MU Ha HaOPSKM Hir, 06119Yst, 3MiHM aHaTi3iB ceui
(poreinypis 1,65 1/moby, seitkonuTtypis —
45-50 y moui 30py, epurporutypis — 35—-40-50
y 1oJti 30py ). Beaskasia cebe XBOpoIo, KOJIU TIOMITH-
Ja HaOpSKJIICTh Yy MALISHII TOMIJIKOBOCTOIIHUX
cyrao6iB, a JOCHiKeHHsT cedi BUSBUJIO BUIIE-
3a3HaveHi 3MiHU. BcTaHOBJIEHO, 110 32 TPU THXKHI
JI0 TOCITTATI3aIlil 10 cTallioHapy /liBYMHA TIepeHec-
Jia ToCTpuii (papuHTIT, i3 MPUBOLY YOTO OTPUMAJIA
MicIleBe JIiKyBaHH:. AJIeproJIoTiYHUN aHaMHe3 He
00TsKeHN. 3 TlepeHeceHnX 3aXBOPIOBaHb Bijl-
MiTHJIa BITPSIHY BicIy B 6-piuHOMY Billi.

Ob6’exkmueni Oamni Ha MOMEHT TOCIITaTi3aIii:
CTaH CepeaHboi TSKKOCTI; aprepiabHUN THUCK
(AT) — 120-130/80 mm pr. cr.; 6iiga, HaAOPSAKU
Ha 00JIMYYi, FOMIJIKaX, Tepe/Hiil YepeBHill CTiHII;
HOCOBE [IMXaHHS YTPY/AHEHe; IIPU MaJiblallii Tpy/-
HOI KJIITKM Ta MePKycCii JiereHb 3MiHA He BUSBJICHI,
IIPU  ayCKyJIBTAllil JIlereHb JUXaHHS Be3UKYJISAP-
He; TIPYU TIePKYCii cepiisd 3MiHU He BUSBJEHI, TOHU
ceplisl PUTMIUHI, 3BYYHi, YacTOTa CEPIEBUX CKO-
poueHb 75 y/./XB; JKUBIT M SKWii, IOCTYITHWIi
MasbIallii, mevYiHKa Ta cejie3iHKa He BUCTYIATh
i3-mig kpato peGepHOi JyTH, BiAPI3KU KUIIEYHUKA
6e3 0cOOJMBOCTEN; CEYOBUILYCKAHHS — BiJIbHE.
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[liypes — 600 mi. BumoposkHeHHS HOPMaJIbHI.
Maca Tisia Ha MOMEHT TocriTasisaitii — 54 Kr.

Pe3ynvmamu oocmedxncenns

3azanvnuii ananisz Kposei: eputponutu (ep.) —
3,8x1012 xu/m; remorsmobin (Hb) — 118 1/
kosmbopoBuii mokaszuuk (KIT) — 0,97; nefikorur —
5,5%109 k1 /m: eoszunodinu (e) — 1%; Heirrpodinm
nanuyku (Hn) — 9%; neiirpodinu cermenTu (He) —
57%; mimpormtu (1) — 28%; Mmoot (M) —
6%; mBuaKicTh ociganus eputrporutis (IHIOE) —
30 MM /Ton (anemis HopMoxpoMHa 1 cT., 3CyB Jieii-
KonuTapHoi (popmysn BiBo, mpuckopena [ITOE).

Bioximiune Odocnioncenns Kpoei: 3araJbHUN
610k — 43,8 v/11; anbbyminu — 44%; rio0ymiHu —
56%: al — 6%; a2 — 11%; B — 22%; vy — 17%;
anbOyMiHo- Tio6OysiHoBHil Koeditient (A/T) —
0,79. Kpearnnin — 0,79 mMMoib/J1; cedoBUHA —
7,1 mmoutb/m; ananinaMminoTpancdepasa (AJIT) —
11 Mmmourb /71; acniaptataminorpancdepasa (ACT) —
19 mmomb/at; xonectepun — 6,0 MMOJTB/JT; TIITO-
KO3a 4,25 MMOJIb/JT; KaJiii 3,6 MMoOJIb/IT;
Harpiit — 137 MMmoub/J1; 3aranbHuil Ginipy6iH —
17,7 mxmomn /i1, antuctpentodizun O — 200 ox,;
C-peaktuBHUI O1JIOK — HeraTUBHUI; peakiist Bac-
cepMaHa — HeraTuBHA (TiMIONPOTEIHEMIs, TITOATh-
OymiHeMis, TinepriaoOyriHemis — migBuineHHs ol
ta o2 pakiiii rIo6yIIiHIB; B-hpaKitiil; 3HIKEHHS
aIbOYMiHO-TJI00YTIHOBOTO MMOKA3HHUKA).

3azanvnuii  amaniz cewi: TUTOMA Bara —
1014 ox.; 6imok — 1,65 t/m1; ep. — 15-30 y moui
3opy; Jgeiikonutn — 20—25-30 y mosi 3o0py; cims;
riaginosi numiaapu —0—1 (T1poreinypis, eputporu-
Typist, seiikorutypist). Jlo6oBa exckpertist 6inka —
1,029 r/no6y (migBuimiena g060Ba e€KCKpeLis
6iska).

Ananis ceui 3a 3umHUybKUM: TTUTOMA Bara —
1016-1022 ox.

Yiompaseyxose docrioncennss opzanie uepesnoi
nopoJCHUHY Ma HUpoK: Tiedinka — +1 ¢M, CTPyKTY-
pa OJHOPi/IHA; KOBYHUHI MiXyp — TIilIOTOHIYHUIA,
crinka — 0,3 cM, TTOPOKHWHA KOBYHOTO MixXypa
BisbHA. [liIryHKoBa 3271032 — KOHTYP HEUITKUH,
CTPYKTypa OJIHOPijiHa, TinmoexoreHHa. CeJesin-
Ka 3BUYAiHOI (hOPMU Ta PO3MIPiB, CTPYKTYPHO He
3minena. [IpaBa nupka: 12,6X5,2 cMm, napenxima —
1,7 cm. Jlia mmpka: 13,9%6,1 cMm, mapenximMa —
1,9 cm. HupkoBi TOposkHUHY He po3iimpeHi (361/1b-
IIEHHST PO3MIiPiB MEYiHKHU, TiITOTOHIYHUI KOBYHUI
MIXyp, TiIITYHKOBA 3271032 TiI10eX0TeHHa, eXOTreH-
HO — HUPKHU Oe3 0coBIMBOCTE ).

Enexmpoxapodiozpaghis (EKT): curycoBa aput-
Misl; HOpMaJIbHE TIOJIO)KEHHS eJIEKTPUYHOI OcCi
cepis.
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EXO-xapdiozpagis:  ckopoTiBa  3aTHICTb
MioKapja 3aioBiibHa (pakilis BUKULY Mio-
Kapaa — 69%), mogaTkoBa Xopaa B TOPOKHUHI
JIIBOTO TLIyHOYKA (BUABJIEHA JOAATKOBA XOP/a
JIIBOTO MIJTYHOYKA).

[utuna xoncyarvmosana JIOP-nikapem ma
OKYICMOM: TIATOJIOTii He BUSBJICHO.

Od6epynmyeanns Oiazno3y ma oOunamixa
3axeopro6anns

3a maHWMMM aHaMHe3y Ta pesyJbsraraMu 00-
CTEKEeHHs, Yy JUTUHU HAa MOMEHT TOCIiTasi3allil
JI0 KJIIHIKK Bi]Mi4aBCsS TOCTPUI TrJoMepyJioHed-
PUT, 11epioJ] PO3TOPHYTUX KJIHIYHUX MPOSIBIB 6e3
nopymients dynkiii aupok. [loxanbire qunamiy-
HE CIOCTEPEKEHHST 3a TepeOiroM 3aXBOPIOBAHHS
VIPOJIOBXK 2 TUXKHIB CBIYUJIO PO HAPOCTAHHS
HAOPSIKOBOTO CUHIPOMY, IO TTiATBEPIKEHO 306i/1b-
MIEHHSIM Macu Tifa autuau (3 54 Kr 710 57 Kr);
rineprensieo B Mexkax 130/80 mm pr. cr.; 36epe-
JKEHHSIM TilONPOTeiHeMil; He3HAYHOIO TilepxoJie-
cTepuHeMi€0, 1000BOI0 TPOTETHYPIEID B MeKax
1 1/100y; JTIEWKOIUTYPIEIO Ta EPUTPOIUTYPI€IO; TT0-
PYIIIEHHSIM a30TBU/IIBHOI (DYHKITT HUPOK, a Y T10-
JAJIBIIIOMY — 1 KOHIIeHTPaIliitHO1.

Takuii PO3BUTOK TIIOAINA CTaB OOIPYHTYBaH-
HAM JIJIS TPaKTyBaHHS TIPOBITHOTO KJIIHITHOTO
CUHIPOMY, K HEMOBHOTO HE(MPOTHUYHOTO 3 €pH-
TPOIUTYPIE0 Ta TilepreHsie€o, 3 TyOyJoiHTEpP-
CTUIIaJIbHUM KOMIIOHEHTOM, HOPYIIeHHAM (DYHK-
il HUPOK, Ta /i NMPU3HAYEHHS MaTOTeHEeTUYHOI
tepamii — KC (upexgnizomon — 50 wmr/mo0y)
Ha Ty 0a3ucHOI Ta CUMOTOMATUYHOI Teparii
(amMoKcuHII, JIA3UKC, BEPOINITIPOH BHYTPIITHBOM $1-
30B0; BHYTPIIIHBOBEHHO), TICJd TOTO, SIK MPOSIBU
HaOPSIKOBOTO CHMHAPOMY OyJIv JIiKBiZoBaHi, [UTH-
Ha TIoYasa OTpUMYyBaTH Beporiipon. Kpim Toro,
BOHA IpuiimMana AUIIPUAAMOJ Ta E€HAJIONPUH —
5 Mr aBiui Ha 100Y.

YiposoBx 2 TUXKHIB i3 MOMEHTY 3aCTOCYBaHHS
KC y autuam BigMmivaimocss 30iJbIIEeHHS CTYIEHS
azoremii 710 Makcumasibuoi — 0,178 Mmoub/m, 3
MOIAJIBIINM 3HWKEHHAM PiBHS KPeaTUHIHY Ta ce-
YOBUHM /0 HOPMAJIbHUX MOKA3HWKIB Ha 4 TUIXKHI
B movarky JikyBanuga KC. Orxe, nopyiuenns
(yHKITIT HUPOK MOYKHA POBI[IHUTH SIK TTPOIB HUP-
KOBOI HEI0CTaTHOCTI TOCTPOTro Tepioiay, 00yMoOB-
JIEHOTO TYOYJIOIHTEPCTUIIAJBHIM KOMIIOHEHTOM,
HecelMMMIYHUM ~ 3alajieHHIM  KOPTUKAJTbHUX
BiI/1iTiB HUPOK.

Boxrouac Bimmivasocst  30iJbliieHHST  PiBHS
XOJIeCTEPUHY B KpOBi Ta Oijika B 10060Biil cedi
(mo 1,98 r/moby), s3bepirasacst TinmomporeiHeMis,
rimepreHsisi Ha YeTBEPTOMY THUKHI BiJ[ TOodYaT-
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Ky JikyBanHsg KC, 1m0 BkazyBaso Ha Bi/ICYTHICTb
edexry Big KC y sikyBaHHI HeITOBHOTO He(hpoTHY-
HOT'O CUH/IPOMY Ha I[bOMY eTalli Tepartii.

Ilix vac smikyBaHHS TPOBEJU KOPEKINIO 103U
[PEAHI30I0HY B OiK 3MEHIIEHHS MaKCUMaJbHOI
no3u 3 50 Mr/mo0y 1o 40 Mr/mo0y Ta OXOBKEHHS
3actocyBaHHs mipernapary 7o 6 TrkHiB. Ha 5—6-my
TrkHAX JikyBanHss KC mHamiThiacs TeHJEHINis
JI0 3HMKeHHS piBHsA Oinka B 1000Bill  cedi
(0,66 r/m06y — 0,33 r/100Y).

BpaxoByioun BUSABJIEHY TOPMOHOPE3UCTEHT-
HICTh, KypC JIKYBaHHS MaKCUMaJIbHUMH JT03aMU
[PEeIHI30I0HY 0OMEKIIIN 6 TUKHSAMMU, i HA TJIi 3HK-
skenHs 1031 KC Tta nepexoy Ha IIUKJIOBE JIiKyBaH-
HS JIOZIATU IIUTOCTAaTUYHY Teparlifo (Jefikepan —
8 Mr/mno6y). JIo TpeTboro THIKHS JIKYBaHHS Jieii-
KepaHOM MPOTEIHypist crabijmizyBasach y Mekax
0,33 r/mo0y; nefikonmtypist — 10—12 y mouti 30py;
eputporutypiss — 10-15-20 y mosi 30py; HOP-
MastizyBascs AT.

Ha TtperbomMy TWXHI IMUTOCTaTUYHOI Teparii
PO3BUHYJIACS BTOPUHHA MIENOCYIIPECisl, y 3B’sI3-
Ky 3 UMM JieKepaH TUMYacoBO BiIMIHWJIHU, a I[1-
KJIOBe TIpU3HAYeHHsT npeaHizonony (20 mr/moby)
3aMIHWJTM  Ha KOPOTKWI HENEePEPUBHUN KypC
(20 Mr/mo6y).

[Ticsist HopMastizallii piBHS JIEHKOIUTIB Y KPOBi
Tepario JiefikepaHOM MPOIOBKUIIN B 10314 MT /100y
(TIosI0BMHA BiJl MAKCUMAJIBHOL /1034 JIeHiKepaHy —
8 Mr/mo0y) 10JIeHHO Ha TJIi MepepuBaHOrO Kyp-
cy mpeziHizonony B 1031 20 Mr/mo0y yepes jeHb,
a gam — 17,5 Mr/mo6y depes [ieHb.

[lo 1ocToro TUKHS JIiKyBaHHSI JelKepaHOM
Ha TJi aJbTePHATUBHOTO KypCy TMPEIHI30JI0-
HOM y 11031 17,5 Mr/mo0y MOCATHYJIM 4YacTKOBOI
KJIiHIKO-1ab0opaTopHOl  pemicii HemoBHOro Hed-
pPOTUYHOTO CHHApPOMY 3 eputporutypieo. Hop-
masizyBaBcst AT, a Takok TTOKa3HUKW CEYOBUHH,
KpeaTHHiHY, XOJecTepuHy; He OyJo HaOpsAKiB;
MiBUINUBCS  PiBeHb 3arajbHOr0 Oijka KpoBi
(50 t/n). BomgHouac y murtunu 36epiraBcst MiHi-
MaJIBHUI CEYOBUH CUHIPOM, TIPO IO 3aCBIAUMIO
00CTeKEHHS Tepejl BUIMCKOIO 31 cTalfioHapy.

3azanvnuii ananis xkposi: ep. — 3,0x1012 ki /m;
Hb — 94 r/n; KIT — 0,94; (anizomuros); seitkonu-
™ — 3,7<109 kin/m: e — 4%; i — 8%; He — 56%;
1 — 26%; M — 6%; TpomboruT — 270%109 K1 /11;
[ITOE — 20 mM/Ton (anemis mHopmoxpomHa 1 ct.,
AHI30IIMTO3; JIEHMKOIIeHisl, 3CyB JIEMKOIUTapHOI
(hopmyu BaiBo; ipuckopena [HIOE).

Bioximiune Oocniycennst kposi: 3araibHuii Oi-
aok — 50 rv/m; kpeatunin — 0,074 mmoub/u;
ceqopuna — 4,0 mmonn/m; AJIT — 16 MMoub/;
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ACT — 18 mmomb/mm; X0nectepu — 4,2 MMOJIb/JI;
TJII0KO3a — 4,5 MMOJIb/JI; 3arajbHuil O11ipy6iH —
5,2 MKMOJIBb/J1 (TiTTompoTeiHemist).

3azanvnuil ananis ceui: turoma Bara — 1018 ox.;
6imox — 0,33 /15 ep. — 18-20 y moui 30py; Jeii-

korutn — 10-12 y moxi 3opy; TiajsiHOBI 1K-
giaapu — 0-1 (mpoTeinypisi, epuTponUTypid,
JIEUKOIUTYPis).

Jlobosa exckpeuis 6inka — 0,33 r/mo6y (HOpMa).

Ananiz ceui 3a Heuunopenxom: neirkonurm —
3x106 of1.; ep. — 5x106 op. (mmigBUIIEHHS PiBHS JIEi-
KOITUTIB Ta EPUTPOIUTIB Y C€Pe/IHIH MopILii ceui).

Ananis ceui 3a 3umHuybKuM: TUTOMA Bara —
1012—-1018 ox. (HopMma).

Ywwmpaseykoee odocuiodcenns opezanie uepesnoi
NOPONACHUHU Ma HUPOK: TIediHKa — +1 cM, CTpyKTypa
OIHOPIiTHA, *KOBIHIH Mixyp (8,3%2,7 cM) TimoTOH Y-
Huii, crinka — 0,5 cM, TOPOKHUHA JKOBUHOTO MiXypa
BisbHA. [liryHKOBA 3251032 — KOHTYP HEUITKUM,
CTPYKTypa OJHOPifHA, TinoexoreHHa. Cenesin-
Ka 3BUYAHOI (hOPMH Ta PO3MIPiB, CTPYKTYPHO He
aminena. [IpaBa mupka: 10,8%4,7 cm, mapenxima —
1,7 cm, pemto yutibHena. JliBa Hupka: 11,3%5,0 cM,
napenxima — 1,8 oM, ymiisabHena. Hupkosi 10-
POKHUHKM He PO3IMUpeHi (36ibIeHHsT PO3MIpiB
MeYiHKW, TIMOTOHIYHUM KOBYHUU MIiXyp, -
IIIJIYHKOBA 3aJ1032 TiIOEXOTeHHa, TTapeHXiMa HUPOK
VIiJIbHEHA, 3MEHIIIEHHS PO3MiPiB HUPOK MTOPiBHSIHO
3 00CTEKEHHAM Ha MOMEHT TOCITiTai3arrii).

EKT: cunycoBa apuTMmist; HOpMaJibHE TTOJIOKEH-
HSI eJIEKTPUYHOI OCi cepllsl; He3HauyHi 3MiHU B Mio-
Kap/i.

[utuna  xoucyrvmosana JIOP-nikapem ma
OKYICMOM: TIaTOJIOTi1 He BUSBJIEHO.

KoncynsroBana Ttakox mpodecopom Kuisch-
KOTO HAYKOBO-JIOCJTIJIHOTO IHCTUTYTY YPOJOTii
Ta Hedpoiorii, 10KTOpoM MeanyHUX Hayk barma-
caposoio 1.B.

CxeMma maToTeHeTUYHOI Tepartii:

1. Ilpexnnizomnon per os B mo3i 50 mr Ha 100y 3
23.10.2020 1o 25.11.2020; — 40 mr Ha 106y 3
26.11.2020 o 11.12.2020; 3 12.12.2020 3nu-
JKEHHsI 103U TIPeIHI30710HYy /10 20 MT Ha 100Y;
3 23.12.2020 — 1ukJI0Be JIiKyBaHHS MTPeHi-
30JI0HOM B 71031 20 MT Ha 100y Yepes JeHb .

2. Jlelikepan per os B 1031 8 wMr Ha 100y
3 19122020 mno 6.01.2020; y 3BM3KYy
3 JIeHKOIeHi€lo JielikepaH OyB  BiMiHe-
Huii Briaouno no 12.01.2021; 3 12.01.2021
no 15.02.2021 autuHa oTpUMYyBaJa 103y Jieii-
KepaHa 4 Mr Ha J100Y.

CumnToMaTUYHaA Tepartis: IUIipUAaMos Io-

JIEHHO YIIPOJIOB3K KYPCY JIIKYBaHHS B CTaIliOHAPI.
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[To6iuni xil Teparii: BTOpUHHA Mi€JOCYTIPECisT;
CUMIITOMHM TilIEPKOPTUIU3MY B TEPIOJ JiKyBaHHS
MakcuMaabHuMu Jjo3amu ['K.

JluTnHa Bunmcana 3 peKOMeHaIlisSIMU:

— JINCTIAaHCEPHOTO CIOCTepeskeHHs HedpoJioTa

Ta AiIIBHUYHOTO JIiKaps;

— IPOJIOB’KEHHA  JIIKYBaHHS IPEe/IHI30JI0HOM
y n03i 17,5 mr/n00y yepes aenb 10 14.03.2021
3 TOAAJBIIUM  3HUKEHHSIM  J[O3YBaHHS
Ha 2,5 MI KOKHI 6 THUKHIB;

— TIPOMIOBKEHHS JIIKyBaHHS JIEWKEePAHOM Y 71031
4 mr/mo0y 1o 25.02.2021 3 opaIbIMM 3HU-
JKEHHSIM /1031 J10 2 MT/100Yy;

— CUMIITOMATHYHA Teparis: eHaJolpuJ y 1031
5 Mr 2 pasu/no6y; AUMPUIAMOJT YITPOIOBK
1 micsrs; kontposb AT.

— 3araJIbHUN aHami3 cedi — 1 pa3 Ha THXKIEHD

micjigd BUMTMCKY YIIPOAOBXK 1 Micsns, mami —
1 pa3 Ha 2 TWXKHI; 3araJbHUI aHaIi3 KPOBi —
1 pa3 Ha TWK/IEHD i3 MiIPAXYHKOM KiJIBKOCTI
JIEUKOIUTIB Ta OPMYJIH KPOBI, TPOMOOLIUTIB;
GioximiuHi OCTiKEHHST KPOBi  (3arajb-
Huil Ginok, GiaKOBI (hpakiiii, TpaHcamiHasM,
[JTI0K03a, XoJiecTeprH) — 1 pas Ha MicCSIIb.

HesBaxkaioun Ha MiATPUMYBAJIbHY Tepariiio
KC i murocratukamMu, y IATHUHU 4Yepe3 TiBPO-
Ky PO3BUHYBCS TOBHUN He(MPOTUUYHUN CUHIAPOM
i3 HaOpsiKaMu, apTepiajbHOIO TillePTEeH3I€I0, Iino-
MIPOTETHEMIE, TINEePX0JiCTEPUHEMIEI), MACUBHOIO
MIPOTETHYPI€I0, JIEUKOIUTYPIEID, EPUTPOIUTYPIETO,
MOPYIIEHHSIM  a30TBU/ILIBHOI  (DYHKINI HUPOK.
Y 3araJqbHOMYy aHaJli3i KpOBi CIIOCTEpITaJucs
anemis1, Jelikorenist, mnpuckopena IITOE. Bu-
SIBJICHO AHTUHYKJEApHI aHTUTLIA Ta aHTUTiJIA
no asoctipanbhoi IHK y Bucokux turtpax. Bpa-
XOBYIOUM JlaHi aHaMHe3y, KJIiHIYHMX Ta Jabopa-
TOPHUX OOCTEKEHb AUTHUHI BCTAHOBJEHO JiarHO3
«CUB. Jlionyc-unedpput (HedppornyHuii BapianT
i3 TIOpyIIeHHSIM a30TBU/ILIBHOI (PYHKITI HUPOK),
rocTpuii mepebir, 2—3-if cTymiHb aKTUBHOCTI MaTO-
JIOTIYHOTO TIPOIIECY ».

Tpurepom 3arocTpeHHs 3aXBOPIOBAHHS CTaB
YKyC OPKOJIN B JIJISIHIN TOMIJIKM 3 PO3BUTKOM Ha-
OpsIKY TOMIJIKOBOCTOTHOTO cyriioba. HabpskmicTs
3HUKJIA TICAsS 3aCTOCYBaHHS aHTUTICTaMiHHUX
mpemnapariB. Ajle KOHTPOJBHUI aHaIi3 cedi To-
Ka3aB pi3Ke MiJBUIEHHST MPOTEIHYPil 10 3,3 1/
3 MOJIAJIBIITUM IIBU/IKUM PO3TOPTaHHSIM BUPA3HUX
CUMIITOMIB TIOBHOTO He(hPOTUYHOTO CHUHIPOMY

3  HAsABHICTIO  aHACapKW,  TrinoaabOyMiHemii
<0,25 r/xa, Bucokoi rinepuimigemii. Taka guHamika
He(POTUYHOTO  CUHAPOMY  CYIPOBOJIKYBAJIACs

posBuTkoM rineprensii (AT — 150/110 mm pT. cT.),
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kpeatuninemii (0,323  mmonb/m).  HIBuake
MPOrpecyBaHHA CUMIITOMIB TJIOMepyJIoHehPUTY
HUPKOBOI HEIOCTATHOCTI CIOHYKaJO [0 TIPOBe-
JIEHHS ITyJIbC-Tepalii MeTUJIIPEeIHI30JI0HOM Y /1031
800 mr Ne 3, remozianisy B KuiBcbkomy iHCTUTYTI
ypoJiorii i HedypoJIoTii.

ITix yac AMHAMIYHOIO CIIOCTEPEKEHHS Ta 00-
CTEKEHHSI 32 0COOMUBOCTSAMHU TIepebiry i JTiKyBaH-
HA TJIOMepyJoHe(PUTY BUSABJIEHO aHTUHYKJIeap-
Hi aHTHUTLJIAa Ta aHTHUTIJA 10 ABocmipasbHol JHK
y BUCOKHUX TUTpax. BpaxoByiouu pani anamHesy,
KJIHIYHUX Ta JabopaTopHUX 00CTeKeHb, MUTHHI
BcTaHoBsieHo miarno3 «CUB. Jliomyc-nedput
(HeppoTuyHUIT CUHAPOM, TIEPiOF PO3TOPHYTUX
KJTIHIYHUX TPOSBiB). ApTepiajibHas TilepTeHsis.
Anewmiga I cr. TsokKOCTI. A30Temisd. 2—3-i1 cTymiHb
AKTUBHOCTI MATOJIOTIYHOTO IIPOIECY».

JliarnHo3 BcTaHOBJIEHO Ha TijcTaBi Kaacudika-
miiHux Kpurepiis, 3anpomnonoBannx EULAR
ta ACR, 2017: micais BUSABICHHS aHTUHYKJI€APHUX
arTuTiTy TuTpi>1:80 i 1paxoBaH0 62 10JATKOBUX
kputepiiB CUB (remarosnorivauii: jelKoneHia —
3 6asn, TeMOJTiTHYHA aHeMist — 4 Gau; HUPKOBI —
nporeinypiss >500 mr/mo0y — 4 Gau; aHTHTIIA
no asocripanbiol JJTHK — 6 Ganis). Cyma Gamis
JopiBHIOE 17, 10 J1ajl0 3MOTY BUCTAaBUTH JAUTUHI
miarnos CUB.

Jlixyeannsa JIH y dimeii niepenbavae 3acTocy-
BaHHs pisHMX cxeM-kombGiHamiii KC ta nurocra-
TUKiB (200 MOheTII MiKOhEHOIAT, 200 HIKI0(DOC-
damiz, a6o azaTionpu, abo METOTpPeKCaT Ta IHII);
KC Ta inri6iTopis KaabinHeBpuHY (ab0 IIUKIOCIIO-
PUHY, TAKPOJIIMYCY, BOKJIOCIIOPUHY ).

Koprukoctepoiau  (IIpeiHi30N0H) y  AiTel
g grikyBanHsa JIH  (Me3aHriasbHOTO, JIOKAJIb-
HOro mposidepaTUBHOrO, MeMOPaHO3HOIO) 3a-
CTOCOBYIOTH per 0s y no3i Bix 0,5 Mr/kr/moby 1o
1 mr/kr/no0y; nosyBauus 1—2 mr/Kr/mno0y BUKO-
PUCTOBYIOTh TIPW JAUDY3HUX MposihepaTuBHUX
JIH (makcumanbao — 80 Mr). ¥ TSKKUX BUTIA/IKAX,
IO 3aTPOKYIOTh JKUTTIO, 3aCTOCOBYIOTH BHYTPIIII-
HBOBEHHO ITyJIbC-TE€PAMi0 METHUJIPEIHIZ0TIOHOM
(20-30 mr/kr), ame He 6inbire 1000 Mr mporsarom
1-5 ni6. Kypc sikyBaHHS TIpeIHI30I0HOM Y [TiTei
i3 JIH y cepemabomy cTaHOBUTH Bijl 4 10 8 THXK-
HiB i3 MOJAJIBINOIO TIOCTYIIOBOIO BiiMinoo 5—10%
BiJI TOYATKOBOI 71031 mperapaty 1o 4 tvskai. [Tiz-
TPUMYBAJIbHY 103y mpexanizonony (12,5-15 wmr)
mutuHa 3 JIH moBwHHA OTpUMyBaTH YIPOTOBK
2-3 poKiB miji KOHTPOJIEM JTaGOPATOPHUX TTOKa3-
HUKIB [8].

OcranHiMu ~ poKaM¥  IIBUIUBCS  iHTEpeC
y BHUKOpPHUCTaHHI 6GioyoriuyHoi Teparii s aiteii
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i3 CYB Ta JIH. Bpaxosytouu posb B-kmnitun y na-
todiziosoriunomy possutky JIH, 3acrocyBanus
MOHOKJIOHaJIbHOTO anTuTina (antu-CD — 20), pu-
TYKCUMa0, CHPUSIE TPUTHIYEHHIO IUPKYJIIOI0YNX
B-nimdonuris. Buxopucranng mukiaodochdami-
1y, a6o ModeTn MiKOGEHOISITY Ta pUTYKCUMaly
B mamienTis 3 JIH crpusio moBHiik abo 4acTKOBIi
pewmicii B 87% (xmac II1), 76% (xmac IV) Ta 67%
(kmac V). Tamientn otpumyBagu puTykcruMab 3a
nBoma cxemamu: 1) 375 mr/m2 1 pa3 Ha THIKIEHb,
4 Twokus 2) 750 mr/m2 1 pa3 Ha THK/IEHb, 2 THXK-
ui. TTokazanmsim 110 3acTocyBaHHsI PUTYKCHUMaOy
€ mnporidhepatuBHU rioMepyiIoHedpUT, Ppe3u-
creHTHUH 710 JikyBanHsa KC i urocratnkamu [2].

Belimumab (MoHOKJIOHAJIBHE aHTHUTLIO, IO
OJIOKY€E 3B’sI3yBaHHS PO3YUHHOTO CTHMYJISITOPA
B-nimdonuris (BLyS) 3 B-kmitunamu. YxBaneHo
Food and Drug Administration (FDA) mst miky-
Bannst CUB y xireit BikoMm Bij 5 pokis 3a JIH Jser-
koro nepebiry y CIITA [9].

AntuintepdeponoBa Teparis — aHTi-IFN-o
(cudaniMmymad i anipposrymad) — moKaszaa m03u-
THUBHI Pe3yJIbTaTU B JIIKYBaHHI JOPOCTUX TAIlIEHTIB
i3 CUB (y maiitbyTHROMY MOXKe CTaTh ajbrepHa-
TUBHUM JIiKyBaHHsaM st gaitent 3 JIH) [10].

3acTtocyBaHHS TIPENapariB  TiZIPOXJIOPOXiHOBO-
ro pany (memnaris, maksenisn) npu JIH y miteit 3uu-
KY€ 4aCTOTY 3arOCTPEHHs IaTOJIOTIYHOTO IIPOIECY,
TOJTITIITY€E KiHIIeBUI pe3y ibraT XBopobu. [lonaBaHHst
IperapariB ri[POXJIOPOXIHOBOTO PSJLY /10 KOMILIEKC-
HOI Teparlii 3MEeHIIyE MPOTEiHypito, crpusie 30epe-
JKEHHIO (DYHKITIT HUPOK, TIOJIIIITYE PEOJIOTii0 KPOBI,
cripusie BuknuBanHio aiteii 3 JIH mpu CUB [2].

TpaHcIIaHTaIlisSI HUPKY € METOIOM BUOOPY TIpU
TepMiHAJBHIN CTa/Ail 3aXBOPIOBAaHHS HUPOK, SKE €
O/IHUM 3 YCKJa/IHeHb BOBYAKOBOTO HedpUTy, aje
peruiiB 3aXBOPIOBAHHS IMiCJI Tepecajiku opraHa
Bunukae y 30% miteir. Coig 3a3HaunTt, 10 BU-
JKUBAHHS MAIIEHTIB MICAd TPaHCILIAHTAIll HUPKU
MEHIIIe B JIiTei i3 BOBYAKOM IOPIBHIHO 3 1HIIMMU
NTbMU, SKUM Tepecaiuii HUPKOBUN aJlOTpaHC-
manTar [5].

[Iporuoz CYUB ripmmuii y xBopux 3 JIH. Hesna-
Kaoun Ha JikyBauus, y 20—25% XBOpPHUX PO3BH-
BA€ETHCS TepMiHAJIbHA HUPKOBA HEJOCTATHICTD i3
JIeTaJIbHUM HACJIJIKOM.

Oo6rosopenHs

CucreMHUI YepBOHWI BOBYAK € aBTOIMYH-
HUM 3aXBOPIOBaHHSIM 13 PO3BUTKOM IMYHHOTO
3alrajJieHHd B Pi3HUX OpraHax i cucremax, IO Xa-
PaKTEePU3YEThCS  TPOrPECYIOUnM TepebiroM  Ta
HECIPUSTIUBUM MPOTHO30M Yy Pasi HepalioHaJb-
Horo JiikyBanus. Bapiant nepebiry CUB y aireit
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MoyKe OyTH: TOCTPUM, MiATOCTPUM 1 XPOHIYHUM.
Toctpuii Tepebir: xBopoba BHHUKAE PANTOBO
i PO3BUBAETHCSI CTPIMKO, YPaKylouud BHYTPIlll-
Hi OpPraHu i BUKJIWKAIOUM PSJl CUMITOMIB —
apTpur, JINXOMaHKa, nedaurii, epureMa
Ha MKipi o6awuuga. Iligrocrpumii mepebir: XBo-
poba 3’IBISETbCS  XBUJIENOAIOHO Y  BUIJISIAL
1epiozliB pemicii Ta 3arocTpeHHsl. YpakeHHs BHY-
TPINIHIX OPTaHiB MOYMHAETHCS uYepe3 2—3 POKU.
Mae meBHI 0COOJIMBI CUMIITOMU: 3HUKEHHS afre-
TUTY, HUPKOBA HEJOCTATHICTb, IOJIICEPO3UT, Kap-
T, XpoHiuHuil mepebir: BigOyBaeThCs TOBILIbHE,
oYeproBe ypakeHHs opraHiB. Kiiniuna kapTu-
Ha He sicHa. Ha moyaTky 3aXBOpIOBaHHS MOKYTb
OyTH BUCHIIAHHS 1 IPOOJIEMU 3 OJHUM OPraHOM,
M0 He BUWKJIMKAE TiJI0O3PDM HA BOBYAK, OCKIJIbKU
i opranu i cucremu B HopMmi. IToTtiM XxBOpoOa
ypaxye inmuil opran i T.1. [le Moxxe TpuBaTu po-
KaM#, TPUYOMY 3 TIepiolaMy TOJIETTIIeHHS CTaHy.
XpoHiuHMIT Ta MOHOCUMIITOMHUIT TIepebir € Haii-
CKJIQJIHINIMM Y iaTHOCTYBaHHI (hOPMU 3aXBOPIO-
BaHHA [2].

Or:xe, kininiuni nposssu CYUB € BesbmMu pisHo-
MaHITHUMHM, 1HOJI CKJaJHO BCTAaHOBUTHU JiarHO3,
0co0/IMBO Ha PaHHIX eTalax IaToJOriYyHOro Ipo-
mecy 3a BigcytHocti cucremuocti. CUB wmoxke
«MaCKyBaTHUCSI» TIifl TATOJIOTiII0 Pi3HUX OpPraHis,
y TOMY YMCJII HUPOK, SIKi HallyacTilie 3a1y4aTh-
¢ o matoJioriyunoro npotecy. JIH aconioerbes
3 BUIIUMM ITOKa3HUKAMU aKTUBHOCTI 3aXBOPIOBaH-
Hg Ta cMeptHOCTi giTedt Ha CUB, panns miarro-
CTHKA Ta CBOE€YACHA KOMILJIEKCHA MPOTHU3alajlbHa
Ta IMyHOCYIIpECUBHA Teparisd JajlyTh 3MOTY iCTOT-
HO IOJIIIINATH IPOrHO3 3aXBOPIOBAHHS.

Boxnouac wmepizko B aebiori CUB xiinika
ypaxkeHHS HUPOK € IOMIHYTOU0I0, 1110 (hopmye Hed-
purnuni abo wedporuuni «macku» CUB. Mosxke
MIPOUTH TIEBHUN Yac /10 TOTO MOMEHTY, KOJIU, He-
3BAKAIOUM HA KOMILJIEKCHY IMPOTU3ANAJbHY Ta iMY-
HOCYIIPECUBHY Tepallilo, ClIoCTepiraeTbes Iporpe-
CyBaHHS TJIOMepYyJIOHedPUTY, 1[0 3MYIIYE JiKaps
MolyMaTH TPO BTOPUHHUI XapakTep Hedpury Ta
MIPOBECTH BU3HAUYEHHS AHTUHYKJIEAPHUX AHTUTIJ
Ta aHTUTLI 710 ABOcHipaiabHoi JIHK.

Buxopsum 3 11bOTO, HAMU IPOAHAJII30BAHO
KJIIHIYHNI BUNIQJIOK, B IKOMY IIpE/ICTaBJICHI CKIa/l-
Hoi giarnoctuku JIH B nebrori CUB.

BucHoBku

CucrteMHUI YepBOHUI BOBYaK y JiTell Mae
CKJIAJ[HOIIII BCTAHOBJIEHHS /iarHo3y, 0cO0OJIMBO 32
Bi/ICYTHOCTi KJITHIYHOTO MMOJIIMOP(I3MYy Ta CUCTEM-
HOCTIi ypasKeHb.
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Panns piarnoctuka ypaskenns Hupok nmpu CUB
3 BHUKOPHMCTAHHSIM KPUTEPIiB, 3aMpPOTIOHOBAHUX
EULAR ta ACR (2019), i 6ioricii cripusiTiimMe cBOE-
YaCHOMY BU3HAUYEHHIO TAaKTUKU U CTpaTerii BeJleH-
HS IUTUHH, & TAKOK MOJIIIIIEHHIO TPorHo3y JIH.
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CyaoMHuM cUHAPOM Y NigniTka
SIK NPOSIB CUHAPOMY aAeneuii 22q11.2

TepHONINbCbKMI HaLLIOHANBHUA MeANYHUIA yHIBEpCUTET iMeHi |.A. TopBadeBcbkoro, YkpaiHa
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For citation: Boyarchuk OR, Volianska LA. (2023). Seizures in a teenager as a manifestation of 22q11.2 deletion syndrome. Modern
Pediatrics. Ukraine. 5(133): 110-114. doi 10.15574/SP.2023.133.110.

CuHaopoM aeneuii 22g11.2 (cuHapom [i xxopaxki) € oaHVM i3 HaNMOWWPEHILLNX Cepen XPOMOCOMHMX aHOMai, Sk XapakTepuayeTbCs MHO-
KVHHICTIO Ta BapiabenbHICTIO YPaXEHHS DI3HKX OPraHiB | CUCTEM: CepLEeBO-CYANHHOI, IMyHHOI, HEPBOBOI, EHAOKPVHHOI, CKENETHOI.

MeTa — niaBMLLINTI HACTOPOXEHICTL Nikapis WOAO AiarHOCTUK CUHAPOMY Aeneuii 22911.2 y nauienTiB i3 CyA0OMHUM CYHOPOMOM Ha OCHOBI
aHaniay KJiHIYHOro BUMNaZAKY.

OnucaHo kniHiyHUMIA BUNagok cvHapomy i xopaxi (mikpogeneuji 22g11.2) y xnondvka i3 CyAOMHUM CUHOPOMOM, [iarHOCTOBaHUM
y Billi 14 POKIB LLNAXOM FrEHETUYHOMO TECTYBaHHS Yepesa Nifo3py Ha eninenTtuyHy eHuedanonartio. JiarHocToBaHi rinodyHKLIS napatumMTonoaio-
HOI 3a103M Ta rinokanbujeMid 04eBMAHO By NPUHMHOIO CYAOMHOMO CUHAPOMY Ta NOTPebyBaIv 3MiHWU TakTKK NikyBaHHA. HesBaxalouv Ha
HaABHICTb T- i B-nimdonerii, y xnonyvka He 6yno 4acToro iHPEeKUiMHOro cruHapoMy. BiACYTHICTb BM3HA4YaNbHKUX O3HAK CUHAPOMY Aenedii
22q11.2 B paHHbOMY Billi, 30KpEMa, BIACYTHICTb AaHNX MPO BPOAXEHY BaAy CEPLIA, BUPAXEHNX NMLEBMX AN3MOPDIN, HacTux iHDeKLi, He nanw
3MOrV 3anigo3puTi e CUHAPOM Y PaHHBbOMY BiL.

BpaxoByioun NOWMPEHICTb, MHOXUHHICTb | BapiabenbHICTb YpaxeHHs Ta PI3HUIA CTYMiHb TAXKOCTI KNIHIYHKUX NPOSBIB NPW CUHOPOMI Aenellji
22q11.2, naujeHTV 3 Takum CUHAPOMOM MOXYTb 3yCTpIHaTMCh Y NPakTMLi KOXHOro nikaps. Mpn CyaoMHOMY CMHOPOMI B NOEAHAHHI 3 NOPYy-
LUEHHAMM PO3BUTKY HEOOXIAHO BUKMOYATL CUHOPOM Aenelji 22q11.2 y 6yab-akomy Biui. LLinplia 06i3HaHICTb WOAO AN3MOPQIHHIX Ta KAiHIY-
HWX NPOSABIB CMHAPOMY AACTb 3MOrY Kpalle AiarHOCTyBaTH BMLLIE3a3HaYEeHe 3axXBOPIOBAHHSA, Ake NOTPeOYE MyNbTUANCUMMNIHAPHOIO MiAXOAY
[0 BEOEHHSA.

JocnioxeHHs BUKOHaHO BiANOBIAHO A0 NPUHUMNIB [eNnbCiHCbKOT Aeknapalli. Ha npoBeaeHHsa A0CAIOXEHb OTPMMaHO iHhOPMOBaHy 3roay 6atb-
KiB AUTUHN.

ABTOPY 3a8BNSHOTb NPO BIACYTHICTb KOHMAIKTY iHTEPECIB.

Kntouosi cnoea: cvHapom aenedii 22911.2, cuHigpom i xopaxi, rinonapatvpeos, rinokanbuiemist, CyaoMu.

Seizures in a teenager as a manifestation of 22q11.2 deletion syndrome
O.R. Boyarchuk, L.A. Volianska
I. Horbachevsky Ternopil National Medical University, Ukraine

220911.2 deletion syndrome (DiGeorge syndrome) is one of the most common chromosomal abnormalities, which is characterized by multiplicity
and variability of damage to various organs and systems: cardiovascular, immune, nervous, endocrine, skeletal.

The purpose is to increase doctors' awareness regarding the diagnosis of 22g11.2 deletion syndrome in patients with seizure disorder based
on a clinical case analysis.

Here we report a clinical case of DiGeorge syndrome (22g11.2 deletion syndrome) in a boy with seizures diagnosed at the age of 14 years
by genetic testing because of suspected epileptic encephalopathy. Diagnosed hypofunction of the parathyroid gland and hypocalcemia are
obviously the cause of seizures and required a change in treatment. Despite the presence of T- and B-lymphopenia, the boy did not have a
frequent infectious syndrome. The absence of defining signs of the 22q11.2 deletion syndrome at an early age, namely the absence of data for
a congenital heart defect, pronounced facial dysmorphias, frequent infections, did not give an opportunity to suspect this syndrome at an early
age.

Taking into account the prevalence, multiplicity and variability of the lesion and the varying degree of severity of clinical manifestations in 22g11.2
deletion syndrome, patients with this syndrome can be found in the practice of every doctor. With seizures in combination with developmental
disorders, it is necessary to rule out 22g11.2 deletion syndrome at any age. Wider awareness of the dysmorphic and clinical manifestations of
this syndrome will allow better diagnosis of this disease, which requires a multidisciplinary approach to management.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained
for conducting the studies.

No conflict of interest was declared by the authors.

Keywords: 220 11.2 deletion syndrome, DiGeorge syndrome, hypoparathyroidism, hypocalcemia, seizures.

Beryn

UHIPOM Jiesiettii 22 xpomocomu (22q11.2)

€ OJTHUM 13 HAUTIOMUPEHIIINX cepejl XPOo-

MOCOMHUX aHoMmaJiii [2], gactora gKo-
ro cranoButh 1:2000—-1:6000 HOBOHApPOMKEHNX
[3]. Ileit cuHApOM BiOMUIT TAaKOXK SK CHUHPOM
i Jixxopmxi [2]. Binbiicts Bunagkis (90-95%)
cungpomy generii 22q11.2 € cnopagudyHuMu
3 BapianTamu de novo [14,17].
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BpaxoBytoun, mio mpu jeserii  XpoMOCOMH
BiZIOYyBa€ThCsl BTpaTa TEHETUYHOTO MaTepiaiy,
Jle po3MillleHi KijibKa JIeCATKIB reHiB, KJIiHiKa MOXKe
O6ytu jgyske pisHOMaHiTHOW0. ITpore 1yIst CHHIPO-
my [li JIPKOpIUKI BUAIISIIOT HANOIIBIN XapaKTepHi
KJIIHIYHI TTPOSBU: BPOJJKEHI Bagu CepIis, AU3MOP-
diuni pucu 0b6JMYYs, TITIOTIIA3i10 TUMYCa, PO3IIIi-
JIMHY TBEPJOro/M'SIKOrO TiHEOIHHS, TilOKaIb-
IieMio 3a paxyHok rinomnaparupeosdy [11]. Cepen
BPO/UKEHUX BaJl CEpIlsl HAWOIIbII XapaKTepHUMU
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€ KOHOTPYHKaJbHI eeKTH, Taki sik TeTpaga Das-
JIO, 3araJIbHUI apTepiajbHIil CTOBOYD, KOapKTaIlist
a0pTH, TPAHCIIO3UIlid MaricTpajJbHUX CYIUH, Je-
(hexT mixmTyHOUKOBOI TIeperopozku [ 16]. JIutesi
nu3Mopdii  XapakTepu3yloThCs MiKpotedaieio,
rinmepTeslOpu3MOM, HU3HKO PO3MIIIEHUMH, 1e(op-
MOBaHUMH, MAJIOTO PO3MIPy BYIITHUMU PAKOBUHA-
MU, EMiKaHTYCOM, BY3bKUMWM OYHUMH TIIJTUHAMU,
MiKportaTieio abo peTporHaTi€io, aH TUMOHTOJION-
HUM PO3Pi30M Ovell, BUCTYTIAl0UMM HOCOM i3 BeJIn-
KAM KiH4MKOM a00 TiMOIIACTUYHUM HOCOM, Ma-
JIEHBKMM POTOM 13 BUBEPHYTOI BEPXHBOIO T'yHOI0,
MaJIeHbKUMU 3yOaMu, KOPOTKUM (DiJIETPOM Ta acH-
Metpieio 06 myds. TimoKaibIlieMist YacTo MPU3BO-
JIUTH 10 PO3BUTKY cyzaoM. linoriasis abo ariasis
TUMYyCa TTPU3BOJUTD 710 PO3BUTKY IMyHOIeDITUTY,
SIKUIA CIIOCTEPITAEThCsT Y 25% JiTell, epeBaskHO 3a
paxyHok nedinuty T-manku imynitery [18-19].
[Meit curppomM KIACU(DIKYIOTH Cepesi BPOKEHUX
HOMUJIOK IMyHIiTeTYy sK KOMOIHOBaHMiI iMyHO-
nedinut 3 acorifioBaHUMU Ta CUHAPOMAJIBHUMU
pucamu [22]. ¥V 5% gireit piserbr CD3 moxe OyTu
<1500 KJiTHH y MKJ Ta BU3HAYATUCS HU3BKUI
piBeHb BUCIYHUX Kijelb T-KJIITHHHUX PeIenTopiB
TREC (T-cell receptor excision circles) 3a pesyib-
TaTaM{ HEOHATAJbHOTO CKPUHIHTY Ha TAXKKI KOM-
6inoBaui imynomedinuTu [21]. 3ameskHo Bix rimo-
mrasii abo amasii Tumyca cungapom /i JIxopmxa
KJIacH(iKyIOTh sIK 4aCTKOBUI ab0 moBHuUii [6,17].

OkpiM nepesiyeHnx HalOiIbII XapaKTEePHUX
03HaK, y aiTelt i3 cungpomoM /i JIKOPIKI MOKYTh
BUSBJIATUCS aHOMAJii HUPOK, TCUXIYHI pO3Jaju,
npobsieMy 3 TOAYBAHHSIM i KOBTaHHSIM, 3HUKEH-
HS CJIyXy, 3aTpUMKa POCTY. Y JAeIKUX BUMAIKAX
MOKYTb BUHUKATH ayTOIMYHHI PO3JIajiv, PO3JIaIn
3 OOKy IIeHTPaJbHOI HEPBOBOI CHCTEMU, aHOMaJIii
ckeJieta, o(pTaabMOJIOTIuHI TIpobsieMu, TilnoIasisa
emaJi Ta 37105iKicHi HoBoyTBopeHH: [ 18].

3aTpuMKa PO3BUTKY i/ab0 1pobiemMu 3 Hab-
YAHHSIM TAKOK € Y4acTOM0 MPOOJIEMOIO, sTKa 3yCTpi-
vyaetbest mpubmsao y 90% Bumnazkis. 1li nmposiu
MOKYTb BapiloBaTH BiJl JIETKUX /10 TSXKKUX, THO1
BOHU € OCHOBHUMU CUMIITOMAaMHM Ta TIPUBOJIOM JIJIST
rocritamsartii [2].

[ToomuHOKI UM peNUANBHI CYIOMU MOXKYThb
CIIOCTEPITATUCS MTPOTSATOM YChOTO JKUTTS 1 yacTitie
MOB’SI3aHi 3 TIOKAJIBITIEMIEI0, XOUa TTPOBOKYIOUHNI
YMHHUK MOKe i He BusHauatucs [3]. Big 5% mo
7% niteit i3 cunapomom 22q11.2 cTpakaaioTs Bij
elriJienncii, 1o 3Ha4Ho Oijiblile, HiXK y 3arajJbHiil 1m0-
nyssiii (0,5-1,0%) [2,14]. IIpoBokyiounMu quH-
HUKAMU CYZIOM MOXKYTb OYTH JINXOMAHKa, TITIOKCisl,
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Xipypriune BTPYYaHHH, JiKHW, TileprpoiHeMisa
Ta rinokasubitieMis [14]. [inmoxasnbitiemis Moxe
OyTH TPUYUHOIO CYZIOM y Oy/ib-sIKOMY Billi, HABITH
y HAI€HTIB, y SIKUX B aHAMHe31 He OYJI0 rimoKab-
riemii ta/abo cyzmom yepes TinodyHKIIO mapanim-
Tonoaibuux 3amo3 [10].

Mema nocnipkeHHs — TiABUIIUTUA HACTOPO-
JKEHICTBb JIiKapiB MIOJI0 JHAarHOCTUKU CHUHIPOMY
nemertii 22q11.2 y mari€HTiB i3 CyZIOMHUM CUH/IPO-
MOM Ha OCHOBI aHaJIi3y KJIIHIYHOTO BUTIAJIKY.

Omucano Bunazok cunApomy /i JIxkopmki
(mikpogemnernii 22q11.2) y xyonyunka i3 CyZIOMHUM
CUHZIPOMOM, JliarHOCTOBaHUM Yy Bimi 14 pokiB
MIJITXOM TEHEeTMYHOTO TECTYBAHHS uyepe3 Ii03py
Ha enijentuuny eHnedasnonarito. /liarnocToBani
rinodyHKIlisE MapamuTonoAiOHOI 3a1031 Ta Tilo-
KaJIbI[IEMist MOKYTh OyTH TPUYMHOIO CYIAOMHOTO
CUHIPOMY Ta IOTPeOYIOTh 3MiHU TaKTHKHU JIKY-
BaHH:.

HocrijpkeHHsT BUKOHAHO BiIIIOBIZIHO /10 TPUH-
numiB lembcinebkoi meksaparii. Ha mpoBemen-
HS JIOCJI/IKEHb OTPUMAHO 1H(MOPMOBAHY 3TO/Y
6aTbKIB IUTHHH.

Kminiyauii BUmagok

Xjomuuk, BikoM 15 PpokiB, crocrepiraBcs
B HEBPOJIOTA 3 ITPUBOJLY TE€PIOUYHOTO CYOMHOTO
CUHApPOMY 3 4-piunoro Biky. Cyaomu BimMivasu-
cs pizko (1 pa3 Ha 3—4 PoOKN), MepeBaskKHO B Hid-
Huit vac. /lo 2022 poky mpoTtucynoMHOI Teparii
He OTpUMYBaB, a 3 TpyaHsa 2022 poky oTpuMyBaB
gamotpupkuH. [Ipu mepmmx cygomax (y 4-piu-
HOMY Billi) PiBeHb KaJbIlil0 B KPOBI CTaHOBUB
2,3 MMOJTb/1 (HOpMa), pPiBeHb 10HI30BAHOTO KaJTh-
mito — 1,09 mmous /1 (Hopma — 1,2—1,38 MMob /7).

3 aHamMHe3y JKUTTS BIiZIOMO, MO XJIOIMYUK
Bix I BaritTHocTi, I TOJIOTiB, HApOAMBCS 3 Macoio
3550 r. [Imo6 He crnopignenwii. Ha mepmiomy
POIIi crocTepiraBcs B HEBPOJIOTA 3 IIPUBO/LY MaKPO-
nedauii, rigporedatii, 3aTPUMKA MOBJIEHHEBOTO
posButky. IllemnienHss mpoBeaeHO BiJMIOBIIHO /10
BiKY, Y TOMY YHCJIi )KUBUMM BaKI[MHAMU. Y TeHe-
TUYHOMY aHaMHe3i BHUSBJIEHO CMePTb XJOMYUKa
B MaMUHOro OpaTa Ha 3-Ti0 00y IiC/Ist HapOIKEeH-
Hs BiJl Ba/l PO3BUTKY, HECYMiCHMX 13 JKUTTSIM.

Ha MomeHT orJisity XJIOIYMK i IBUIIEHOTO KU B-
senns. Macartina— 88 kr(z-3HauenHs 2,41),3pict —
170 cm (z-3nauennsa 0,70), inmekc mMacu Tija —
30,4 xr/m* (z-3nauvenna 2,14; 98 mepueHTuib).
[Tomipnao Bupaxkeni suiieBi Au3Mopdii: acuMeTpis
06y Y, TinepTesIopu3M, By3bKi OUHI IIIJIMHU, BU-
COKe 40J10, enikanT, 0yap001oAi0H1il KIHYKK HOCA,
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Tabnuus
IMyHOnoriyHe 06CTEXEeHHS NawuieHTa

Moka3Huk MauienT Hopma
CD3, % 60,4 53-81
CD3 / mxn 610 1100-2600
CD4, % 38 30-44
CD4 / mxn 390 600-1400
CD8, % 18,6 25-35
CD8 / mxn 190 400-1200
CD19, % 12.3 12-22
CD19 / mkn 120 300-900
CD16/56, % 26,1 6—-20
CD16/56 / Mkn 256 100-800
IgA, g/l 1,16 0,47-2,49
IgM, g/I 0,65 0,15-1,88
lgG, g/! 11,2 7,16-17,11
IgE, IU/ml 36,7 1,5-158
AKTUBHICTb KOMINIEMEHTY, J10 91 41-83

Makporedaris. Mesxi ceprist — BikoBi. JismbHiCTD
cepllst pUTMiYHa, TOHU 3BYYHi, cJlaGOIHTEHCUBHUI
(2/6) cuctosmiyauii myMm Ha BepXiBil, V TOYII.
Y nerensix — Be3ukyJsgpHe Auxanus. JKusiT m'd-
kuii, weGosoumii. IlewiHka — 1Mo Kparo MpaBoi
pebeproi ayru. CesesiHka He T1aJIbIlyBasiacs.

¥ saranpbHOMY aHaMi3i KPOBI — MoMipHa JiMbo-
nenis (1,37x109 /).

BpaxoByioun atumnoBuii 1epebir CyIOMHOIO
cuHApPOMYy (CyZIOMHU PifiKi, TIepeBa’KHO BHOYI), Ha-
SABHICTb 3aTPUMKH PO3BUTKY, XJIOMYMKA HAIMPaB-
JIEHO JIJIsI TIPOBE/IEHHSI TEHETHYHOTO 00CTeKEeHHST
IUIsl BUKJIIOUEHHST eIiJIENTUIHOI eHIledaonarii.
[IpoBeneno cexBenyBanHs ek3omy (3-B-Exome)
y maboparopii «3Billion» (IliBaenna Kopest).
3a pe3yJbTraTaMyu TeCTyBaHHS BUSBJIEHO CUHIPOM
nenertii 22q11.2.

[Tomasbie o6cTeKEHHS CITPSIMOBAHO TIEPEYCiM
Ha BU3HaYeHHs (DYHKIIII mapamuTonoibHoi 3a10-
3M, PIBHSI KaJIbIil0 i BU3HAYEHHS, Y1 MOrJa OyTu
riOKaJIbIIEMiS IPUYUHOIO CyNOM. TakoX BUKO-
HAHO OOCTEKEHHS IHIIUX OPraHiB i cucTeM, 3Mi-
HU 3 GOKY SIKMX CIOCTEPITAIOTHCST MPHU CHHIPOMI
Jli JIxxop/uxi: ceprieBo-CyIMHHOIL, IMYHHOI, CE40BU-
JIJIbHOI, eH/IOKPUHHOI CUCTEM, OPTaHIB CJIYXY, 30PY.

[Tposeene 0O6CTEKEHHS TTOKAa3a/10 HOPMAJIbHIIA
piBeHb THUpeoTporHoro ropmony — 3,1 MxOm/mu,
He3HAyHe 3HUJKEeHHsI PiBHA Bitaminy D —
48,3 umob/a (nedimut npu <50 HMOJIb/1T), 3HAY-
He 3HUKEeHHST PiBHA maparropMony 70 9,0 nr/mi
(nopma — 18,5—-88 1ir/mi1) i 3HMKEHHST PiBHS 3a-
rajpbHOTO Kasbiiio g0 1,3 MMonb/n (HopMa —
2,18—-2,6 MMoOIB/T).

Pesysibratit iMyHOJIOTIYHOTO 0OCTEKEHHS HaBe-
JIEHO B TabJIHIII.
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Otxe, 3a JaHUMU OOCTEKEHHS ITiTBEPIIKEHO
HagBHICTh TIMOKAJBITIEMII Ha TJi TilOMapaTUpPeosy,
sKi xapaxrtepi s cuaapomy i Ixopmxi. B imy-
HOJIOTTYHOMY OOCTEKEHHI BUSIBJIEHO 3HYKEHHs a0-
COJIIOTHUX PiBHIB cyOmomysmsiiii gimdornutis CD3,
CD4, CD8 Ta CD19, 1m0 TakoX XapaKTepHO JJIsI I[bO-
ro cunzipomy. He3Baskaioun Ha HasiBHICTb 3HUKEHUX
noka3HuKiB T- 1 B- mimdoruTis, pertuanBamii ingek-
HIAHWN CUH/IPOM Y XJIOITYMKA HE BiIMiYeHO.

3a pesyJabratamMu exokapaiorpadii He BUsSBIIe-
HO BPOJIPKEHOI BaJli CePIs. YIBTPa3BYKOBE JIOCIi-
JUKEHHST TAKOJK He TI0Ka3aJ10 3MiH i3 60Ky BHYTpilI-
HiX OpTaHiB.

Oo6roBopeHHst

Oco0/MBiCTb HaBEJAEHOro KJIHIYHOTO BUIIAJL-
Ky — Mi3HA miarHoctuka cuaapomy /i JIopmxki
B JIMTUHU i3 CYJIOMHUM CUHAPOMOM. BijncyTHicTb
BU3HAUAJIBHUX O3HAK CUHApOMY jesiertii 22q11.2
B PaHHBOMY BIlli, 30KpeMa, Bi/ICYTHICTb TaHUX MTPO
BPOJIKEHY BaJly Cepllsl, BUPAKEHUX JIUIEBUX /13-
Mop@iii, vacTux iH(eKIIii, He 1aau 3MOTH 3alliji0-
3puTH 11eil cuHapoM paninie. HopMasbHUI piBeHb
3araJbHOTO KaJIBINIO B Pa3i MOSIBU MEPIIUX CYI0M
TaKO’K BIZIBEPHYB YBAry BiJl MOKJINBOI IUCHYHKITIT
HapaIuToNnoAiOHOI 3a/1031.

Cunznpom /i [Ixopmxi HaliyacTimie iarHo-
CTYETBCS B [liTell i3 BPOIXKEHUMU BaJlaMU CePIis,
0cO6JIMBO, KOJIM Mijl Yac ONepaTHBHUX BTPydYaHb
BUSIBJISTIOTH BiJCyTHICTD abo Timormiasiio tumyca
[6,15], a Takox 3a HasTBHOCTI BUPasKEHOTO iMyHO-
nedinuty 3 TSOKKUM iHGEKIIHUM  CUHPOMOM.
[Ipore B HaBemeHoMy BUNAKY, 3a HagBHOCTI T-
i B-mimdomnenii, pertuansHi iHbEKIIl 10 TOTO Yacy
He CITOCTEPITAJINCS.
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ImynoznedinuT npu cunapomi genertii 22q11.2
Mozke OyTH Bijl Jlerkoro /1o momiptoro [16] Hasith
y BUIaAKax rinomiasii abo BiACYyTHOCTI THUMYyca
[21], i moxe Bimmivatucs B 40—77% nartienTis [2].
3a3BUyall 3MEHIYEThCS KiMbKicTh T-mimMbonuTis.
Y He3HayHOI KiJIBKOCTI TAIli€HTIB i3 CUHAPOMOM
JTi JIKOpP/IKi 3HMZKYETBCS PiBEHDb iIMYHOTIO0Y T HIB,
i 2-3% i3 HUX MOTPEOYIOTH 3aMiCHOT Teparrii iMy-
HoroOyrinamu [19]. 3arajoM mopyiieHHs iMyH-
HOi CHUCTeMHU B TAIIEHTIB 13 CUHPOMOM IeJIellil
22q11.2 mysxe BapiabesbHi 1 He 3aBKIN KOPEJIO-
10Th 3 arasziero abo rimomiasiero tumyca. dacro
BijICyTHS 4iTKa Kopesisiisg mixk T-simdorieniero i
gacToTolo iHdekii [6].

Y HaBesleHOMY BUITQ/IKY JIOMiHYIOUUM Y KJIiHiu-
Hiil cuMnToMaTHili OyB TilOMApaTUPEO3, KWl
MIPU3BIB /10 TNOKAJIbIIEMIT 1 cyioM. Xoua TPUUYNHU
Cy/IOM Y TIAIlIEHTIB i3 cuHApOMOM Jedeltii 22q11.2
MOXKYTh OyTW i iHIN, He TIOB’si3aHi 3 TilIOKaJIb-
1iemieto. 30KkpeMa, IIPUYNHOIO CYI0M MOKYTh Oy TH
KOPKOBI Masnbopmaliii, Taki gK MOJiMiKpOTipid,
HEePUBEHTPUKYJISIPHA BY3JI0Ba TeTepoTorist  abo
KOpTUKaJIbHA AUCILIasida [1].

[IpusnauenHss TpernapariB  KajblIlilo CIPUSE
HOpMaJi3aillii 1oro piBHA B KPOBi 1 KOHTPOJIO CY-
JIOMHUX HaIa/liB MPU TiMOKAJIbIIIEMIUHUX CyOMaX
[14].

Bugsnenns nusmopdivyHuX puc y pasi ix He-
BUPA3HOCTI MOTPEOYIOTH BiJl JiKapst a0 rInOOKNX
3HaHb i3 aAmM3Mopdii, a0 HACTOPOKEHOCTI IOAO0
TOTO YU iHOIOTO CUHIPOMY 32 HAasSIBHOCTI 1HIIMX
JIarHOCTUYHUX KPUTEPIiB. Y HaBeleHOMY BUIIAJIKY
3 TEPIIOTO POKY KUTTS Ha MEPIINH TJaH BUCTY-
nmasa Makporedastis, ska He € XapaKTepHOIO IS
curapomy i Jsxopmxi. HaBmakw, st HbOTo Gisib-
e XapakTepHa MikpoiledaJisi, MikporHaris, pe-
TporHarist. PeteibHUIl OrJisi| 1aB 3MOTY OOAYrTH
xapakTepHi guamopdii 17 cunapomy [li Jkopaxi.

[le onmieo XapaKTEPHOIO O3HAKOIO IS BUIIE-
3a3HAYEHOTO CHHIPOMY OYyJIO TOPYIIEHHST TICUX0-
MOTOPHOTO Ta MOBJIEHHEBOTO PO3BUTKY, sike GYJI0
GiJIbIlle BUPasKEHE B MEPIIli 5 POKIB JKHUTTSL.

3araJioM TOpYIIEeHHS 1HTEJIEKTY B JOPOCIUX
i3 cungpomoM gednettii 22q11.2 mae 3nayHy Bapia-
GesbricTb [2,3]. IIpoTe, HE3a/MeKHO Bij| iHTEIEKTY,
MOXYTh Oyt crenudiuni mpobieMn 3 HaBYaH-
HAM, TOPYIIEHHS KOTHITUBHOIO Ta aJallTUBHOIO
dynkmionysannsg [3]. Taki hyHKIT, 9K BUpillIeHHS
npobJsieM, THYYKICTb, OlepaThBHA MaM’siTh, KOH-
LEHTpallisl Ta CTPUMYBAHHSI iMIIYJIbCIB, MOKYTb
3agHaBaTu pizHoro BmiauBy [13]. Hocmigaukn
BiIMIYAIOTh OCOOJIUBOCTI MUCJIEHHS B MAIlIEHTIB 13
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nenerieo 22q11.2, ske yacrto GyBae OyKBaJIbHUM
ab0 KOHKPETHMM, BUHIKAIOTh TPYAHOIII 3i CKIaj-
HUMW apu(METUYHUMU TisIMU, 9acTO CTPAKIAE
coriasibHe Ti3HAaHHS, € TPOOJEeMHU PO3Ii3HABAH-
HsT eMoIliit abo capkasMmy Ta TJIyMadeHHsI HaMipiB
i moBexinku iHMUX [8]. ¥V martienTiB i3 aenerieo
22q11.2 nopyiryeTbesi peryJisilisi eMoIliid, mesKi
JIOJI MOKYTb OYTH IMITyJIbCUBHUMH, €MOIITHO
He3pLIMME i/ab0 He MaTu KPUTHUYHOTO CYIKEH-
Hs, ajie iparayTH Apysxom [9]. IIpobiemu MOKYTH
YCKJIQTHIOBATUCS HeOaKaHHSAM 1/ab0 HE3MaTHICTIO
313HATUCS YM BU3HABATH HEIOJIKM i/ab0 3BepTaTh-
cs1 110 goromory. Xoua 6araro maiieHTiB Biamosiga-
I0Th KPUTEPISIM IHTEJEKTyaJbHOI HEIOCTaTHOCTI,
TSKKI TIOPYIIEHHS € BITHOCHO pifKkicHuMu [12].

Kuniniyna o1iHKa nmopyieHb KOTHITUBHOI chepu
GyBae TPOBJIEMHOIO, OCKUJIBKU TAIEHTH MOXKYTb
He CKapKUTHCS, HaBITh AKIO CUMIITOMM 3HAYHI,
TOMY JLJIS1 IXHBOI JIarHOCTHKU MOKYTh 3HaZ00MTH-
¢S IoaaTKoBi 3ycuss [20].

OTtxe, MyJBTUCUCTEMHUI XapaKTep ypaKeHHS
Ta BapiabeJbHICTh KJIHIYHUX MPOSIBIB CHHAPOMY
nenertii 22q11.2 BkazyoTh Ha Te, MO Tl CUHIPOM
MOJKe CIIOCTEPIraTuch y NPaKTUIl Oy/Ib-SIKOTO
gikaps. /lo cporomHi 3arajbHa MeIWYHA CITIJTLHO-
Ta HEIOCTATHbO MOiH(OPMOBaHA PO MIMPOKUI
crekTp (PEeHOTUIIOBUX TMPOSIBIB CUHIPOMY, TOMY
3HauHa YacTKa JiTeil 1 MOPOCIMX 3aUIIAI0ThCI
HeJIoIIarHOCTOBAHUMH, 1[0 CTA€ Ha 3aBaJli Ha/laH-
HS ONTUMAJIBHOI JIOTIOMOTH, SIKa MOJKe TTOJITITUTI
JIIKYBaHHSI CUMIITOMIB, SKICTb JKUTTS Ta (PyHK-
nionyBanHs [4,5,7]. Taki cranm B A0pOCTHX, SK
mm3odpeHis, paHHill moyaTok xBopobu Ilapkin-
COHa, HelipojiereHepaTUBHI 3aXBOPIOBAHHS, TAKOXK
MOXKYTb OyTH TIOB'si3aHi i3 CHHAPOMOM JeJielii
22q11.2.

JlabopaTopHa [iarHOCTUKA CHHIPOMY IeJIertii
22q11.2 Ha cbOTOMHI HE CTAHOBUTH TPY/HOIIIB
i MoJigrae y BUABJIEHH] jieJieltii 22 XpoMOCOMU Me-
tonoM FISH-ananizy. MHOXMHHICTD ypasKeHHS
opratis i cucreM HOTpeOyE MYJIBTUAMCIUILIIHADP-
HOTO TiIXO/ly /10 BeICHHSI MaIi€HTIB i3 CUHPOMOM
nustertii 22q11.2.

Bucuosku

BpaxoByiouu MOMUPEHICTb, MHOXWHHICTb 1
BapiabesIbHICTh YPasKEHHS Ta PI3HUIT CTYMiHB TSAK-
KOCTI KJIIHIYHUX TPOSIBIB TIPU CUHAPOMI Jleseltii
22q11.2, namieHT 3 TaKUM CUHJPOMOM MOKYThb
3yCcTpiyaTUCh y TPAKTHUIl KOKXHOTO Jikaps. [Ipu
CYZIOMHOMY CUHJIPOMi B ITO€IHAHHI 3 TTOPYIIIEHHS-
MW PO3BUTKY CJIiji BUKJIOUATH CUHIPOM IeJIellil
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22q11.2 y 6yap-sikomy Biri. Illupira obisHaHicTh
1010 AU3MOPGIUHHUX 1 KJIIHIYHUX IIPOSIBiB CUHIPO-
MY JIaCTh 3MOTY Kpallle [iarHOCTyBaTH BUIlle3a3Ha-
4eHe 3aXBOPIOBAHHS, IKe TIOTPEOYE MYJIBTH/IHCITH-
IJITHAPHOTO Mi/IXO/Y /10 BEJICHHS.

Aemopu 3a581510mb nPo GIOCYMHICMb KOHPIIK-

my inmepecis.
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HaBeneHo cyydacHi oaHi Npo BiAHOCHO PiAKICHe i Hebe3neyHe ANA XUTTs 3aXBOPIOBAHHS — HECNeUM@idHMi aopToapTepiiT (xopoba Takascy)
Ta 1oro 0cobaMBOCTI B ANTAYOMY Bilj. Lle 3axBopioBaHHS HaNexmnTb 40 FPYN CUCTEMHVX BACKYAITIB, B OCHOBI SIKOrO NeXNUTb HecneumdivHe
HeiHpeKUinHe 3ananerHd aopTu Ta ii MoK, Wo NpusBoaMTb A0 AedopmMadli CYANHHOro NPOCBITY | BTOPUHHOI iLEMIT TKAHWNH. YPaXeHH: XUTTEBO
BaXJIMBUX OPraHis npu Wi Heaysi npu3BoaMTb A0 PO3BUTKY TAXKMX YCKIAAHEHD Ta PU3IKY PanTOBOI CMEPTI.

MeTa — HaBecTV BUNaaok xBopoou Takaacy 3 BnacHOi NpakT1Ky, BDAxOBYO4M PIAKICHICTL 3aXBOPIOBaHHSA, HEA0CTaTHIO 00I3HAHICTb i KNiHIYHY
HaCTOPOXEHICTb Neaiatpis Ta CiIMENHUX NiKapis LWOAO Uiei natonorii.

OnucaHo KNHIYHWA BUNaA0K Hecneum®iyHOro aoptoapTepiiTy B naujeHTa BiKOM 17 pokiB, skuii nepebyBaB Ha OOCTEXEHHI Ta NikyBaHHI
y KHIM « IBaHO-MpaHkKiBCcbka obnacHa auTada nikapHs IsaHo-PpaHkiBcbKoi 06nacHoi pagv». HaBeaeHo 0cobnmMBOCTI KNIHIYHOT CUMATOMATVKM,
nabopartopHux GioMapkepis, METOAN Bidyanisauji piBHSA ypakeHHs MaricTpaibHUX CyauH. [ogaHo nprHUMNM NikyBaHHS AaHOro 3aXBOPIOBaHHS
3riHO OHOBNEHMX pekomeHaauin (EULAR, 2018).

BucHOBKM. HecneundidHnin aopToapTepiiT € PIAKICHM, CKNaaHUM ANg AiarHOCTVIKM Ta HEAO0CTaTHbO BUBHEHVIM ayTOIMYHHIM 3axBOPIOBAH-
Ham. Ti3Hs gjarHoCTMKa 3Ha4YHO NiABMLLYE PU3MK PanToBOi CMepTi ANTUHK. CydacHi HeiHBa3uBHI METOAM Bidyanidalli MaloTb BMpillanbHe 3Ha-
YEHHS y BCTAHOBNEHHI AjarH03y, OLHIOBAHHI CTYNEeHs 3axBOPIOBAHHS Ta 0OpaHHI TakTVIKM NiKyBaHHS.

JlocnigxeHHst BUKOHaHO BiAMOBIAHO A0 NPUHLUMNIB [enbCiHCLKOI Aeknapadii. Ha onvc kniHiYHoro Bunaaky oTpuMaHo iHbopMoBaHy 3roay 6aThb-
KiB UTUHW Ta NaLieHTa.

ABTOPV 3a8BNSI0Tb MPO BIACYTHICTb KOHPIKTY IHTEPECIB.

Kniouosi cnoBa: xsopoba Takascy, Oitv, eTionoris, kKiiHika, giarHocTvika, nikyBaHHs.

Nonspecific aortoarteritis (Takayasu’s disease): a clinical case in pediatric practice
H.M. Dutchak1, O.B. Synoverskal, Yu.l. Alekseeval, O.Y. Tsaruk2, O.V. Kuzenko?

lvano-Frankivsk National Medical University, Ukraine

2LLC «Medical Center « Doctor Tsaruk», lvano-Frankivsk, Ukraine

The article presents modern data on a relatively rare and life-threatening disease — non-specific aortoarteritis (Takayasu's disease) and its
features in childhood. This disease belongs to the group of systemic vasculitis, which is based on non-specific non-infectious inflammation of
the aorta and its branches, which leads to deformation of the vascular lumen and secondary tissue ischemia. Damage to vital organs in this
disease leads to the development of severe complications and the risk of sudden death.

Purpose — to cite a case of Takayasu's disease from our own practice, taking into account the rarity of the disease, lack of awareness
and clinical vigilance of pediatricians and family doctors regarding this pathology.

A clinical case of non-specific aortoarteritis in a 17-year-old patient who was examined and treated at the Ivano-Frankivsk Regional Children’s
Hospital was considered. Features of clinical symptoms, laboratory biomarkers, methods of visualization the level of lesions of main vessels are
given. Information on methods of treatment of this patient according to the updated recommendations of the European Antirheumatic League
(EULAR, 2018) is provided.

Conclusions. Nonspecific aortoarteritis is a rare, difficult to diagnose and insufficiently studied autoimmune disease. Late diagnosis
significantly increases the risk of a child’s sudden death. Modern non-invasive imaging methods are crucial for making a diagnosis, assessing
the extent of the disease and choosing treatment tactics.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The informed consent of the child’s parents and
the patient was obtained for the description of the clinical case.

No conflict of interests was declared by the authors.

Keywords: Takayasu's disease, children, etiology, clinic, diagnosis, treatment.

Beryn

3FiI[HO 3 Mi’KHApPO/IHOI0 HOMEHKJIATyPOIO, He-
crieruivamii aoproaprepiit (HAA), abo
xBopoba Takasicy — 1ie piakicaa dopma cucrem-
HOT'O BaCKYJIiTy, 1110 ypa)Ky€e MaricTpasbHi Cy/IUHHU,
30KpeMa aopTy Ta il BEJUKI TiJIKU, Ta TPU3BOJUTH
no nedopmartii CyZIMHHOTO TPOCBITY i BTOPUHHOI
imemii TKAHWH. YpakeHHS JKUTTEBO BAKIUBUX OP-

ISSN 2663-7553 Cyuacua nexiatpisa. Ykpaina 5(133)/2023

ra”iB MPU 1IbOMY 3aXBOPIOBAHHI Bejie 10 TSKKUX
YCKJIaIHEHb i PU3UKY PanToBOi cMepTi [J].
Hecnienmdiunmuii  aopToapTepiit 3ycTpivya€eTh-
cd B yciX KpaiHaxX CBITY, ajie 3aXBOPIOBAHICTh
kosmBaeTbea Bif 0,3 1o 3,3 Ha MIJIBHOH HACEJIEH-
HA Ha piK, a nomupenicts — Bizx 0,9 o 360 Bumnaz-
KiB Ha MiJIBIIOH HaCeJIeHH 3aJIe5KHO Biff Teorpadiv-
HOro periony. IIpu 1boMy HailBUIIi [MOKA3HUKU
criocTepiratlotbest B Kpainax Asii. Tak, y Anownii

115



Yntamte Hac Ha caunTi: http://medexpert.com.ua

KAIHIYHUMIM BUTTAAOK

KapoTuami apTepil 6-71%
BepreGpansi apTepii 6-24%
Migknmoqn-ri apTepil 16-53%
Oyra acprw a-A8%
Nerewoesi aprepi 12-14%
FpyaHuiA nigain aopTy 9-69%
Koponapwi apTepi 5-10%
Yapesuia cronbyp B-38%

Bapxen ) HTepianswHa apTopin 3-69%
—Fmpcom) apTepi 21-66%
Hutsrin mosovropianesa apropin 0-5%
Moponmui BN BOPTM 13-86%

KnyGoel apTepi 2-24%

Puc. 1. HacTtoTa BTArHEHHS CYAMH Npu HecneundiyHomy
aopToapTepiiTi B aiten [1]

MOIIMPEHICTh cTaHOBUTDH 40 BUIAAKIB Ha MiJIbIIOH
Hacesenuga (2018 p.), y CIHIA — 0,9 Bunaaky
Ha Mminbiion Hacesenus (2017 p.). Cepen eBpomneii-
CHKOTO HaceJIeHHS TOKA3HIUKH MOTTUPEHOCTI KOJIH-
BaIOTHCA Bix 4,7 1o 33 BuUmaakis Ha MigbHOH Hace-
genns (2021 p.) [7]. Ha e 3axBoproBaHHS 4acTi-
11e XBOpiloTh ocobu kinovoi crari (80—90%) Bikom
20—40 pokiB. 3axBopioBaHicTh miTeir Ha HAA
€ HUIKYOIO TOPIBHSTHO 3 JIOPOCJIUMH, a JaHUX TTPO
[MOYaTOK HEAYTM B JUTSAYOMY Billl HEOCTATHBO.
[IIBexchke mOCHIKEHHS TTOBIOMIISE, IO PivyHA
3aXBOPIOBaHICTb cepe/l iTelt cranoBuTh 0,4 BUIa-
Ky Ha MiJbiton miteii. 3a ominkoio National Health
Insurance database in South Korea, piBens morm-
penocti KommBaeTbes Bin 0,04 Bumaaky asis miteit
BikoM 0—4 poku o 0,63 Bumaaky wa 100 000 xiteii
Bikom 15—19 pokis [2]. XBopoba Takasicy onmcana
y BCiX BIKOBUX I'PyIIax, HaBiTh y HeMOBJIAT. Cepeji-
Hill BiK MMOYaTKy 3aXBOPIOBAHHSA B IeiaTpPUYHI
MOTYJIAIIi1 cTaHOBUTDH 12 pokiB [4,8].

Etiomoria  HAA  3anummaerbcst  HemocTart-
HbO BUBYEHOIO. [IpuiryckaroTb posb TeHeTUYHOI
CXUJIBHOCTI, HasiBHICTb XPOHIYHOI OakTepiasbHOI
Ta BipycHoi iH(eKIlii, BIJIUB MeJIUKAMEHTIB,
BBEe/ICHHSI BaKIIMH, CUPOBATOK, 1HCOJIAIL, Tepexo-
Jojkenss oo [1,3].

B ocHOBI po3BUTKY apTepiiTy JeKUTb ayTo-
iMyHHe TpaHyJIbOMAaTO3HE 3alajieHHS IYTH aop-
TH Ta 1i TiJIOK, HU3XIiHOI YaCTUHU aopTH, JieTeHe-
BOi aprepii, JIe4Y0BUX, HUPKOBUX, KJIYOOBUX, CTET-
HoBUX aprepiil. Ilpu 1mbomy B mnaToreHes Hemy-
TU 3aJiydeHi Maii’ke BCi JIaHKU iIMYHHOI BiITIOBI/II,
Bijl KITITUHHUX KOMITOHEHTIB SK BPO/KEHOI, Tak i
AJIalITUBHOI IMYHHOI CHUCTEMH, /10 TYMOPAJbHUX
Me/[iaTopiB Ta IXHIX CUTHAJIBHUX KOMITOHEHTIB, 110
BKa3y€ Ha CKJIQ/IHICTh iIMyHHOI peakitii [7,8]. [icTo-
JIOTTUHO 3allaibHUH TTPOTleC 3a3BUYail epeBaka€ B
aJIBEHTHUIIIT Ta Me/lii, ajie MOKe ypaxKyBaTh BCi Tpu
mapu KpoBOHOCHUX cy/iuH. Hacmizkamu € momko-
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JUKEHHSI CTIHKU CYZIMHU 3 JaMiHADHUM HEKPO30M
i (pparMeHTaIli€I0 €TACTUIHUX BOJIOKOH 1, 3PEIITOTO,
po3BuTKOM  (GiOpO3y, MOTOBINEHHS, CTEHO3Y,
OKJIIO3i1 3 TIpUEIHAHHAM TPOMOO3y aprepiil. YHa-
CJIIOK JIeCTPYKIil eJaCTUYHUX BOJIOKOH Ta MioO-
IUTIB PO3BUBAIOTHCS TIOCTCTEHOTUYHA JIAJIATAIlis
Ta aHespusmu [1,3,7].

[Touatox HAA yacto € nmpuxoBaHum, a Hecle-
uivHi CUMIITOMHU 9acTO iIMITYIOTh 1HII 3amabHi
cranu. Ilepmumu cuMIToMamMu 3a3BUYai € rapsiy-
Ka, HiYHa ITIMBICTD, CIaOKICTh, BTOMJIIOBAHICTD,
aHOPEKCisl, 3HWKEHHsS MacHh Tijla, COHJIMBICTD,
aprpaJrii, Miasrii. Y 11eli mepios 3a3Buyaii 1iartio3
3aJIUIIAETHCSA HEPO3Mi3HAHUM. Y Mipy Mmporpe-
CyBaHHS CYAMHHUX Ypa)kKeHb 3'ABJSIOTHCS CUM-
NITOMU ilIeMil TUX 4M iHIUX OPTaHiB 3aJeKHO BiJl
JIOKaJTi3aIlii Ta MOMUPEHOCTI MaTOJOTITHOTO TIPO-
ecy [6,8].

€ Jeximpka  kJjacuikaiii  aHATOMIYHUX
tuniB HAA. 3rigno 3 xuacudikaiieo rpymnu
Numano (1996), HAA nofinsioTs Ha HIiCTh THTIIB:
T [ — pyra aoptu Ta 1i riskw; Tum [1a — Bucxiz-
Ha aoprta, Jiyra aoptu Ta ii risiku; tun [Ib — Bucxizn-
Ha aopTa, /yra a0pTH, 11 TIJIKA Ta HU3XI/HA TPY/IHA
aopta; tun III — rpyana HU3XifHA Ta YepeBHUM
Bijtisl aoptu i/a6o HUpKOBI aprepii; Tum IV —
yepeBHUIT Biaisi aoptu i/abo HUPKOBI aprepii;
tun V — noexarannsg tumis I1b i IV. Ypakenus ko-
pOHApHUX apTepiil mo3Havaerbes gk C(+), a jere-
HeBux aprepii — P(+) [4]. 3a nanumu F. Aeschli-
mann Ta CIiBaBT., YaCTOTA yPaKeHHS BiI/I11iB aop-
TH Ta ii TisIoK y miteit Taka (puc. 1) [1]:

Haftyactimie B giTeil  ypakyloTbcsi COHHI
aprepii, yepeBHa Ta TpynHa aopta. [Ipu ypakenni
COHHUX apTepiil MOXKYTh CITOCTEPITATUCS HEBPOJIO-
riYHi posJjagu, y ToMy 4rci 6ijib TOJIOBH, 3aIIaMo-
pOUYEHHS, CYy/IOMU, TPAH3UTOPHI illIeMiYHiI aTaku Ta
IHCYTBT. BTATHEHHS B MATOJOTIYHUN Tpoliec Mif-
KJIIOUMYHUX apTepiil 3yMOBJIIOE 3HUKHEHHST I1YJIb-
Cy Ta PI3HUINIO apTepiayibHOTO THUCKY Ha PYKax.
[TamienTa TypOyoTh 6isib i c1abKicTh y pyKax, Bij-
YyTTS OHIMIHHS, 10 HApOCTalOTh 3a (DI3UYHOTO
HaBaHTaKeHHs. 1Ipu 1IbOMYy Ha HMKHIX KiHIlIBKax
aprepianpuuii Trick (AT) cyrreBo Ounbmuii. [To-
MIMPEHICTh CepIeBO-CYJAMHHUX YCKJIa[HEHb, Ta-
KX SK Kap/ioMioraris, inmemMiyHa XBopoba cepii,
ceplieBa HEJOCTATHICTD 1 3aXBOPIOBAHHS KJallaHiB
y AiTeit ctaHOBUTH Bif 5% 10 27%. Ilpo ypasken-
Hsl KOPOHAPHUX apTepiit moBigomisieTbes B 11% mi-
teit 3 HAA. AprepianbHa rimepreHsist 3yCTpidya€eTh-
cs1 3 Beamnkoto yactotoro (56—100% niteir) i mepe-
Ba)KHO TIOB’d3aHa 31 CTEHO30M HUPKOBOI apTepii.
Moske BUHMKATH Oi/Ib Y KMBOTI, 4aCTO OB sI3aHUI
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Tabnuys

EULAR/PRINTO/PReS piarHocTu4Hi Kputepii ana HecneundivyHOro aoproaprepiity B AUTA4YOMY Biui, 2005 p.

Kpurtepin

MMocapin

AHriorpadivyHa aHomanis
(0B0B’A3KOBMIN KPUTEPIN)

AHriorpadia (3smyaiiHa, KT, MPT) aopTy ab0 ii OCHOBHWX FiN0K, NereHeBnx apTepin, aka
rnokasye aHeBpU3My/O0nartadiio, 3ByXeHHs, OK/io3iio a00 NOTOBLLEHHS apTepiasibHOI
CTIHKM HE 3yMOBIEHI (hiBPO3HO-M'S30BOI0 AMCMNASIE0 Y1 NOAIOHMIA NPUYHAMN

1. Jediumt nynbcy abo Kynb-
raBiCTb

BiOCyTHIV/3HUXEHNN/ HEPIBHOMIDHUI MyNbC Ha NEPUdEPIVHIN apTepii.
KynbragiCTb: MiCLEBUI M’ 130BUM Bifb, LLO MPOBOKYETHCHA DI3UYHVIM HABAHTAXEHHAM

2. PisHnua apTepiasibHoro Tmeky 6yb-siKiVt KiHLBL

Pi3H1LSA CMCTONIYHOIO apTepianbHOro TUCKY HA YOTUPBOX KiHLIBKaxX >10 MM PT. CT. y

3. Lymn

BuncnyxoByeTbCa LWym abo nanbnatopHO BiAYYTHE TDEMTIHHS Ha, BEAVKUMU apTepiamin

4. TinepTeHsia

CUCTONIYHWI/AiaCTONIYHUI TUCK BULLE 95-r0 LEHTUAA AN NEBHOMO 3POCTY

5. [TokasHmkKM rocTpoi dhasu

LLBmakicTb ocigaHHa eputpounTie >20 Mm/rog, abo Oyab-ske 3HavyeHHs C-peakTuBHOMO
6inka BuLLEe 3a HOPMY (3a AaHMK MiCLIeBOI nabopaTopii)

3 BACKYJIITOM 4epeBHOI aopTu abo Me3eHTepiasib-
HUX aprepiii [6,8].

[liarnos HAA B fiTeii rpyHTY€EThCS Ha KJiHIU-
HUX KpUTEpiaX Ta aHriorpadiuyHnx aHOMasigx,
y TOMY 4YMCJIi HOBITHI MeTOAM BisyaJisalii, i miz-
TBEPIKYEThCST Pe3ysibraTaMu J1abopaTOpHUX J10-
ciaimkens. Kpurepii kmacudikallii  3amporioHo-
Bani European League Against Rheumatism
(EULAR) / Pediatric Rheumatology International
Trials Organization (PRINTO) / Pediatric
Rheumatology ~ European  Society (PRES)
y 2005 p. [8] (Tabu.).

g piarsoctyBanHs HAA Tta omniHioBaHHS
pe3yJbTaTiB JiKyBaHHSA BKpail Ba)KJIMBO TOEIHY-
BaTW KJIHIYHY, J]abOpaTOpPHY Ta BisyasisaliiiHy
OLIHKY. 3a gaHuMu JabopaTOPHOro 00CTEKEHHS
B JiTell 3a3BUYail CIIOCTEPITAETHCS JIEHKOITUTO3,
TPOMOOIIUTO3, Ti/ABUIIEHHS 3HaueHHsT C-peakTB-
Horo Oinka (CPB) Ta mBHMIKOCTI OCigaHHS epu-
tporutiB (ILIOE). [locaimpkenns piBHS MapKepiB
3arajeHHs BUKOPUCTOBYETHCS ITi/I Yac OI[iHIOBaH-
HS aKTUBHOCTI 3aXBOPIOBAHHS, OJTHAK TiIBUIICHHS
ixHiX piBHIB criocrepiratotbest Jyuiie B 50-70% ma-
mientiB. IlocTifiHe miABUINEHHS IIpO3alajibHO-
ro nutokiny IL.-6 Moke BKazyBaTu Ha aKTUBHICTh
3axBopioBanHs [5]. Takok MOCTIKYIOTBCS pi3HO-
MaHiTHI GiOMapKepu, HAMPUKIAI MEHTPAKCUH-3,
aHTUEeHIoTeiambHi anTuTina [3,8].

Bisyasrizartist cy/imH Ma€ Ha MeTi BifloOGpasuTi MOp-
(osoriuni anomautii aopTH Ta ii TIOK, M0 BKa3yIOTh
Ha apTepiiT, Ta Ma€ BUPINTaIbHe 3HAYEHHS JIJ14 JliarHO-
CTYBaHH:I, OIIHIOBAaHHS CTYIIEHSI aKTMBHOCTI 3aXBO-
pfoBaHHS Ta Tozambiioro JikysBanags HAA. Mero-
IV Bigyasisailii BKIIOYAOTh 3BUYAliHY aHTiorpadiio,
MarHiTHO-PE30HAHCHY aHTiorpadito, KOMITIOTEpHY
tomorpadito (KT), yisrpasBykoBe IOMILIEPiBChKE
JIOCTIPKEHHS 1 (DTOP/IE30KCUTITIOKO3HO-TIO3BUTPOH-
Ho-emicitiny Tomorpadito (ITET/KT). Koxen i3 mmx
METOJIiB Ma€ TIiepeBary Ta Hefomku [ 3,8].

Pexomenpanii mogo sgikysannss HAA B aiteii
€KCTPaIoJIbOBaHi 3 JIOCHI/KeHb Ui JIOPOCJIHX,
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OCKIJIBKM [IJIS1 PaHOMIi30BaHUX IIalebo KOHTPO-
JIbOBAaHWX JIOCJTI/IKEHb KIiJbKICTh CITIOCTEPEKEHD
y IUTSYilN TOMY ALl € HeJoCTaTHBOIO [8]. 3a OHOB-
geaumu koMmeHparisimu EULAR (2018), Bucoki
no3u rmokokoptukoctepoiniB (I'KC) zanumiaors-
cs1 OCHOBHMM 3ac000M iHIYKIII pemicii, a Teparris
Mae OyTH po3sIoYata HerailHO IiCJIs BCTAHOBJIEH-
Ha piarHo3y. ITouaTkoBa 1000Ba /1032 MPEIHI30-
JoHy (abo exBiBaseHT) — 1 MI/KI, MakcHMasbHa
nobosa mo3a — 40—60 Mr yIIposoBIK MicsIls 3 10-
CTYIIOBUM 3HUKEHHSAM TIIICJs JOCATHEHHS KOH-
tpomo [2,4,9]. Ilpore aBTOpM BKa3yiOTh, IO
B MAIIEHTIB, SKi oTpuMyIoTh MoHoTeparniio [KC,
YaCTO BIIMIYAIOTHCS PENUINBY, a TTOOIiUYHI eekTr
TPUBAJIOTO 3acTocyBaHHs BUcOKUX 703 ['KC mo-
KyTh OyTH PyHHIBHUMH, 0COOJUBO B iTel [4,8].
bausbko 40% maiieHTiB pesucTeHTHi 70 Teparil
I'KC i notpebyioTh KoMGiHaIli] 3 IIUTOCTATHYHUMHI
npenapataMu. ToMy pEKOMEH/IOBAHO PaHHIN 110-
YaTOK 3aCTOCYBAaHHS MpeTapariB Pyroro psamay —
METOTPEKCaTYy, a3aTionpuHy, MikodeHoaaTy Mode-
tuaty. [lukaodocdamin mpusHavaoTh y pasi TsoK-
koro, pesucrenrnoro 10 ['KC mepebiry xBopobu
Takasicy [2,3,8].

BuBuennsa matodisiosorii  HAA  cTBOpMIIO
MepelyMOBH /0 BUKOPUCTAHHS O10JIOTIYHUX TIpe-
napariB, IPYHTYIOUNCHh HA HEIoJaBHiX C€Bporeri-
CbKMX KOHCEHCYCHUX PeKOMeHJaligx. ¥ Jirepa-
Typi TMOBIZIOMJLETHCA TPO CHPUSATIUBI PeE3YJIb-
TaTu JIIKYBaHHS I[bOTO 3aXBOPIOBAHHA B JiTell 3
BUKOpHCTaHHsAM iHDikcumaby (inribitop TNFa),
torurizymaby (inribitop 1L-6) [8]. 3a manmmu
pisHuX aBTOPIiB, 10 80% MaIli€eHTIB MoKasau 100py
KJIIHIKO-/1a00paTOpHY BiAMOBIb HAa 3aCTOCYBAHHS
toruisymaby. OxHuMm i3 1iane6o KOHTPOJIbOBA-
HUX JIOCJIi/KEHD, 1110 BUBYATIO e(PeKTUBHICTh TO-
mutizymady, € TAKT (Takayasu Arteritis Treated
with Tocilizumab) [4,10]. TIpenapatu imynobio-
JIOTIYHOT Teparrii BUKOPUCTOBYIOTHCS B OCOOJUBO
TSUKKUX, PEIUIUBHUX ab0 PE3UCTEHTHUX /10 TIpe-
rapariB, MO0 MOAMMDIKYIOTh 3aXBOPIOBAHHS, BUTIA/I-
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kax. OgHak eeKTUBHICTD 3aCTOCYBAaHHS ITi€i TPY-
Y TIPerapariB y JOBrOCTPOKOBIN TIEPCTIIEKTUBI 111e
oTpeby€E TOCTIKEHD.

¥ pa3zi po3BUTKY KPUTUYHOI i1IeMii TPOBOJAATD
€H/IOBACKYJIIPHE BTPYYaHHS Ta PEKOHCTPYKTUBHY
xipyprito. ¥ miteit 3 HAA Taxi BTpy4aHHS TPOBO-
JISTh TIEPEBAKHO 3 TPUBOJLY PE3UCTEHTHOI PEHOBA-
CKYJISIPDHOI TilepTeHsii, Ipu 1bOMY PECTEHO3 CII0-
cTepiraerbcs NMPUOJU3HO B MOJOBUHU IIAIIEHTIB
mpoTsaroM poky [3,8].

Mema nocnijizkeHHsI — HaBeCTU BUIAJOK XBO-
pobu Takasicy 3 BJIACHOI MPAaKTUKH, BPAXOBYOUM
piZiKicHICTD 3aXBOPIOBaHHS, HEJIOCTATHIO
0013HAHICTH 1 KJIIHIYHY HACTOPOKEHICTD TeIiaTpiB
Ta ciMelHUX JIiKapiB 1010 1i€1 TATOJIOTII.

[HocaizkeHHd BUKOHAHO BiJIIIOBIIHO /10 NMPUH-
mumiB lembcinepkoi nexnaparii. Ha mpoBenentns
MOCTIPKEHHS Ta HOTO OMUC OTPUMaHo iHpopMoBa-
HYy 3ro/ly OaThbKiB IMTUHU Ta MAIli€HTA.

Kiniyunii BUnagok

IHayienm P., Bikom 17 pokiB, TocmiTanizoBaHN
710 HePOJIOTIYHOTO 3 KapliOJOTIYHUMHU JIiKKAMU
Bigmimenass KHII «IBano-@pankiBcbka obJacHa
autsgya Jrikaphsa Isano-@pankiBebkoi 0b6acHOi
pazu» HanpukiHii goToro 2023 poky 3i ckapramu
Ha cJa0KiCTb, MTJAUBICTD, 3HUKEHHI MacH TiJia, ra-
PAUKY. 3 aHAaMHE3Y BiJIOMO, 1110 3aXBOPiB TOCTPO HA
[OYaTKy CiuHs 3 IiJBUIIEHHS TeMmIllepaTypu Tija
no 38—39°C. JlikapeMm TepBUHHOI JIAaHKW BUSIBJIE-
o 3poctanns IITOE ta anemiro. He3Baxaoun Ha
IpU3HaYeHy aHTHOAKTEPIaTbHY TEPariio, XJIOMelhb
MPOJIOBKYBaB rapsauykyBaru. lineprepmis yrpumy-
Bajiacst OJIM3BKO 2 MICSIIIB, Y 3B’I3Ky 3 UMM XBO-
POTO TOCIITANII30BAHO /10 MiCbKOI JAUTSUOI JIiKapHi
M. IBano-@pankiBcbka. 3a pe3ysbraTaMu IPOBe-
JIeHHS eXOKap/liOCKOITii BUSABJIEHO aHEBPU3MATHY-
He TIOLIUPEeHHs a0PTH, TPaHyJIsAlii Ha a0PTaJbHO-
My KJallaHi, Ha OCHOBI 4OTO 3alliI03peHO XBOPOOY
Takasicy. XBOporo B ypreHTHOMY MOPSAIKY IiepeBe-
JIEHO /10 00JTACHOT IUTSAYOT KITIHIYHOT JIiKapHi 3 Me-
TOI0 000CTEKeHHsI, Bepudikarii giaraosy, mado-
Py Tepartii.

Ha momenT rocmiTasnisailii cTaH AUTUHU 3 Ha-
OJIVKEHHSIM JIO TSKKOTO, 3yMOBJICHUN OCHOBHHUM
saxopioBanHsam. IIIkipui mokpusu G, duCTi.
CnmsoBa pOTOTJIOTKY poskeBa, uncTta. [lambmyioTs-
csl TAIIEsIeT i, TTepeIHbONTNIHI, aKCUJISPHI JIiM-
dosysnu, pyxomi, He 30imbireni. IIluromoxiona
3a7103a MAJbIIYETHCS Y BUTJIS Nepelnniika, M KO-
eJacTUYHa. Y JieTeHIX ANXaHHs Be3UKYJIspHe, XPU-
1 He BUCJIYXOBYIOTbCs. Mesxki BiJJHOCHOI ceplieBoi
TYIOCTi He MOIIMPEeHi, BiIMOBiIa0Th BiKOBi. ToHM
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ceplld: pUTMIUHI, 3BYYHICTh 33/I0BiJTbHA, CUCTOJIIY-
HUI IITyM HaJl BepXiBKOIO, V TOYKOIO, TPOBOUTH-
cd Ha cyauuu mui. Yacrora cepiieBUX CKOPOYeHb
(HCC) — 89 3a 1 xB. AT — 111/69 mm pT. cT.
(a. ulnaris dextra), 114/72 mm pr. cr. (a. ulnaris
sinistra), 124/78 mm pr. cr. (a. poplitea dextra).
[lynbcartis Ha CTETHOBMX apTepisix, IMpoOMeHe-
BUX apTepisgx 3a/0BibHA, cuMeTpuuHa. KuBiT
M'SIKWif, Tpu majblalii He Oosounii. Bixpis-
KM KuiedHuka — 6e3 ocobsmBocreil. Tlewinka —
+1 cM; cenesinka — 10 Kpai peGepHOl IyTH.
[Tepudepruni Habpsiku BigcyTHi. Cevoryck Bijib-
HW, liype3 10CTaTHi.

Cepen  1aboOpaTOPHUX METOHiB  OOCTEXKeH-
Hs TIPOBE/ICHO 3arajibHUil aHajli3 KPOBi: IreMo-
riobin — 102 r/m, epurponutu — 4,71x1012/7,
gevikorutn — 7,7x109/n, eozunodimm — 1%,
najanukosiiepui  — 8%, cerMeHTOsIepHI  —
53%, nimdonutn — 31%, MoHOIIUTH — 7%, TPOM-
6oruT — 355%109 /1, IIIOE — 51 mMm/Tox.

Bioximiynuit ananiz xpoei: aHTUCTPEITOJ-
3un-O — 4 MO/ma (Hopma — 10 200 MO /M),
peBmatoinuuii ¢dakrop — Menme 2 MO/ma
(mopma — mo 12 MO/mm), CPb — 138,6 mr/x

(nopMa — 1m0 5 Mr/a), BUCOKOYYTJIUBUI
hsCPb — nonazx 10 mr/a (vopma — 10 1,6 mr/),
KoedillieHT KOHIleHTpaIllii AHTUHYKJIEAPHUX

antutin — 0,7 (ipu HOpMi — 110 0,8).

Cucmemna aymoimynna nauneav X: (-) Hera-
TUBHA.

Ilpomeinoepama: anva-1 — 2,5% (Hopma —
2,5-5%), anbda-2 — 10,4% (wopma — 7—13%),
6era-robymin  — 19,4% (wopma — 8-14%),
ramma-tiooymnin — 47,9% (mopma — 12-22%),
anpOyminn — 19,8% (Hopma — 52—65%), ro0y.i-
an — 80,2% (nopma — 33,2-43,4%), anpOymiHO-
BO-TI00y TiHOBUT Koeditient — 0,247,

3azanvHuil anani3 cewi — y HOPMi.

Enexmpoxapodioepagpia (EKT): putm cunyco-
Buii, YCC — 49-66 yu./xB, GpajrapuTMmisi, TTiBI-
nieanii BosibTask EKT y niBux rpyanux BinBenmeH-
HSIX.

Exokapodiockonisa: aopra 2,1-2,6-2,4 cwm,
BUCXifHA aopta — 3,8 cM, ayra aoptu — 3,3 cM,
yepeBHni Bigmin — 3,1 cM (cympapeHasbHO),

2,7 em (irdpapenanbro), bumkde 10 Gidyprariii —
0,8 cwm, miBe mrepezcepas — 2,9 cM, JIiBUI MITYHO-
9ok — 5,0 €M, MIKIIJIYHOYKOBA ITI€PETOPOJKA —
0,9 cMm, mpaBuii nryHouok — 2,1 cM, jilereHeBa ap-
tepist — 2,4 cM, ppakiiist Buknay — 62%, MiTpasib-
HUH KJIallaH — MiHiMaJIbHa perypritaitist, 6JmKde 10
A0OPTAJIBHOTO KJIANlaHa TilepexoreHHe BKII0UEeHHS
9x6 MM, BUMNIT y TepuKapii Ha BEpXiBI —
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Puc. 2. YnsTpa3BykoBe 0O6CTEXEHHS cepus Ta Marictpanb-
HUX CYAMH: @ — rPaHyibOMa MiTpanbHO-a0PTaNbHOMO CMo-
JIy4eHHs1; 6 — NPUCTIHKOBE BY3/1yBaTe MNOTOBLLEHHS 3a4HbOI
CTiHKM @0opTn (He BUKJIOYEHa rpaHyiboMa) (BUAINEHO)

9 MM, 1o mepesnHiit cTiHI — 4 MM. Y TNpOEKIIii
MiTpahbHO-A0PTATBLHOTO 3’€THAHHS Bi3yasi3ye€Th-
csI rinepexoreHHe By3JIyBaTe YTBOPEHHS PO3MipOM
9,7x5,7 mm (puc. 2a). Koponapsi aprepii — 6e3 oco-
6smBocTeil. YepeBHUI BiZILT aOPTH: CyIIPapeHaib-
HO — 31 MM, iHdpapeHanbHO — 2728 MM, OIHK-
ye micug OGidypkariii — 8,9 MM. AHeBpr3Ma Yepes-
HOTO Ta BUCXIJHOTO BiJUILJIIB 20PTH 3 BY3JIyBaTUM
MTOTOBIIEHHSAM CTiHOK. [IpUCTIHKOBO Bi3yasti3yeTh-
¢S BysJlyBaTe IOTOBIIEHHSI 33JHbOI CTIHKH J10
6,7 mm Ha ipoT4a3i 10,2 MM. AHeBpU3MaTUYHI PO3-
HIMPEHHS YePEeBHOI0 Ta BUCXI/IHOTO Bi/I/1iJIiB 20PTH
3 TMPUCTIHKOBUM IOTOBIIEHHSIM CTIHOK 710 8,5 MM
(He BUKJIIOYEHO rpaHy bomu) (puc. 26).
Mynvmucnipanrvna xomn’romepna momo-
epagia (MCKT) aopmoepagpia: na Bchomy 1po-
T3l a0pTH, MICIIIMU — HEPiBHOMipHE BYy3JIyBaTe
HOTOBIIEHHS CTIHOK JI0 5 MM, HaiiOi/Ib1l BUpasKeHe
B HU3XIJIHOMY BiJI/IiJIi TPY/THOT YACTUHU a0PTH Ta B
yepeBHi yactuHi aoptu. Ha piBHi cunycy Basib-
caJIbBU pO3Mip aopTu — 110 2,7 cM. Bucxingauii Biz-
JIJT A0PTH B HUZKHIN TPETHHI PO3MipoM 110 2,5 ¢M,
y cepeHiil TpetrHi Ha npoTasi 1,1 cM po3mipom
1o 2,1 cm, y BepXHiil TPeTUHI TJIaBHE PO3MIMPEH-
H4 po3mipoMm 10 3,7 cm (puc. 3a). [lyra aoptu 10
PIBHS Bi/IXO/[?KEHHSI JIiBOT 3araJibHOI COHHOI apTepii
posmipoMm 2,5 cM, miciast — posmipom g0 1,9 cm.
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Puc. 3. MynbstucnipanbHa komn’toTepHa Tomorpadis aop-
Torpadis: a — PO3LMPEHHS BUCXIOHOrO BigAiny aopTtn y
BEPXHIli TPETUHI; 6 — PO3LUMPEHHS CynpapeHanbHOro Bif-
Ainy aopTn (MO3HA4YEHO)

Hwusxigawit Bigais aoptu posmipom 1,7 cMm y Bepx-
Hill TPeTWHi, y cepe/lHiil TPeTUHi MPOCBIT HEPiB-
HOMIPHO PO3IMIMPEHUI 0 2,5 €M, Y HUKHIN Tpe-
tiHi — 710 2,2 cm. CynpapeHaabHUN BT/ AOPTH
posmipom 10 3,6 cm (puc 36). [udpapenanbrmii
Bi/UIIJT y BepXHiil TpeTwHi po3mipom 1o 1,4 cm, Ha
IHIITOMY TIPOTS$I3i — PO3MIPOM 110 2,9 cM.
BucHoBok: xBopob6a Takasicy (V Tuir).
Tpunnexcue crxanyeannsa excmpaxpanianv-
Hux 61001116 cyoun wui. Cnpasa: Opaxionedasb-
HUll cToBOYp: BidyasmizoBano, mpoxiguuii. [IpaBa
MIJIKJTIOUMYHA apTepisi: Bidyasi3oBaHa, MPOXijHA.
Kommneke intuma-memia (KIM) sarasmbHa COH-
Ha aprepig (3arCA): KOHIEHTPUYHO TMOTOBIIE-
Ha Ha BCcboMy mpoTa3i 0 1,8—2,3 mm (HOpMa —
0 1,0 MM), eXoreHHICTh 3HWKEHA, TU(EPEHITIO-
BaHHS Ha IIapy He TPocTexRy€eThes (puc. 4a). Cre-
HO3 Ha BChOMY IPOTsI3i B Mexax 10 60% (3a me-
togoMm NACET) — (puc. 46). Cyaunta reomerpist
cOHHMX aprepiil: cripaBa — 3arCA JloKaJbHO aHeB-
puU3MaTUYHO po3smiupena 10 12 mm (puc. 4B), Ha iH-
nomy mpomikky — 710 7,8 mm. [Tokasuuku KpoBo-
TOKYy B COHHUX aprepisax miasuiieHi. [Toxkaznmku
CY/ZIMHHOTO TOHYCY B COHHUX apTepisiX ITi/[BUIICHI.
3aiea: KIM 3arCA: 0,6 mm (HOopma — 110 1,0 Mm),
eXOTeHHICTh He 3MiHeHa, AM(bepeHIlioBaHHI Ha
mapu 36epexere. CyanHHA TEOMETPiss COHHUX
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Puc. 4. TpunnekcHe CkaHyBaHHS €KCTpakpaHianbHUX BiA4iMiB CyOVH WNi: @ — KOHUEHTPU4HE noToBLLeHHSA 3arCA;
6 — cteHo3 3arCA Ha BCbOMY NpoTA3i; B — floKasibHEe aHeBpM3MaTuyHe po3tumpeHHs 3arCA (no3HadyeHo)

apTepiii He 3miHeHa. /lecdopmartii aHaTOMITHOTO XO-
y XxpeOTOBUX apTepiil cripasa i 37TiBa He BUSIBJIEHI.
[Toka3HuKNU KPOBOTOKY B XpeOTOBUX aprepisix —
y Mekax HopMmu. IlokazHUKM CyAMHHOTO TOHYCY
B XpeOTOBUX aprepisix — y MeKaXx HOPMH.
BuyTpimnas sgpemnra BeHa Ta XpeOTOBI BeHU He
PO3MINpeHi, KPOBOTIK (Da3oBaHUN 3 JTUXAHHSIM.
Meouunuii  eucnosox: Y3-03HAKU aHEBPU3MU
3arCA cmpaBa, 3minm inTumu 3arCA crpasa cuc-
TEMHOTO TeHe3y, 10 CIIPUYNHSIE cTeH03 10 60%.
OTtsxe, Ha OCHOBI cKapr (Ha cjabKicTh, MiT-
JIUBICTD, 3HUKEHHS MacH Tijla, HIABUILEHHS TEeM-
repaTypu Tijia), aHamHe3y (TinepTepmisi BIIPOITOBIK
2 MicdIiB, 3alabHi 3MiHU B 3arajilbHOMY aHaJi3i
KPOBi), 00’€KTUBHOTO O6CTEKEHHST (TSKKUN CTaH
Ha MOMEHT rociritamisaitii, pisauig AT Ha BepxHix
1 HYDKHIX KiHIIBKAX ), JaHuX JabopaTopHux (IigBu-
meni [IIOE, CPB, mucnporeinemiss) Ta MeTomiB
Bigyausrizaiii (creHo3 3arCA 3 JIOKaJIbHUMU aHEB-
pU3MATUYHUMM PO3UIMPEHHSIMHU, aHeBpU3Ma uye-
PEBHOTO Ta BUCXIZHOTO BiJ/IiIIB aOPTH, IPAHyIbO-
Ma MiTpaJbHO-a0PTATbHOTO CIIOJIYYeHHSI) Y XBO-
pOro MiaTHOCTOBAHO CUCTeMHHI BacKysiT «HAA
(xBopoba Takasicy), V Tur, aHeBpU3MU 4€PEBHOTO
Ta BUCXIIHOTO BiJIIIJIiB A0PTH, CTEHO3 Ta aHEBPU3-
MatuuHe nommpennast 3arCA cripaBa, cepenHs ak-
TUBHICTh». CynyTHil fiarHo3 «/ledinuTHa anemis,
Jerka». IIpusHaueHo JiKyBaHHS: METUJIIPE/HI-
30100 — 1 Mr/Kr Ha 100y BCEpPEIUHY, TOIMIII3Y-
Mab — 8 mr/Kr, moBenHa iHby3ist (1 pas/micsib),
a TAKOK CUMIITOMATUYHY Tepallifo. 3a 4ac JiKyBaH-
H4 B CTAIliOHAPi CTaH XBOPOTO MOJIMIITUBCS, TEMIIE-
patypa Tina HopmadmizyBasacs, [IIOE — 3 trennen-
miero go sumxkenns, CPb snusuBcs go 3,3 mr/m.
[TarienTa Bunmcano yepes 14 i i3 MOJIIIIIEHHSIM.
[Tosrophe sabopatopHe obcerexents 03.04.2023
nokazaso sumkenns [IIOE no 5,37 mm/rox, TeH-
JIEHINIO 10 HOpMaJi3allil KiJIbKOCTi JIEWKOIUTIB Y
kpoBi — 13,20x109 /1, Hopmanbuuii pisenb CPb —
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1,2 v/n. 3minn, BUABJIEHI Ha eXOKap/iOCKOITii Ta
npu ckanyBandi 3arCA, — 6e3 MO3UTHBHOI [IH-
HaMmiku. XBOPOMY TIPOBe/IeHO 1H(DY3i10 TOIUITI3Y-
Maby Ta TPOJOBKEHO CHCTEMHY TEpaIiio METHJI-
[IPE/IHI30JI0HOM Y TIOTIepe/Hii 103i.

O6cTeReHHs TPU HACTYTIHIN rocmiTasizanii Ha
MOYaTKy TPABHSI BUSBUJIO 301/bIIEHHST Mach Tija
B TAIliEHTA, BUCHUIIAHHS Ha TyJyOi Ta obsmydi 1mo
TUTTY aKHe, 3HUKEHHS M'430BOi CUJIN, TPEMOP KH-
TUITb, CXUJIBHICTD /IO JIETIPECii, 3HUIKEHHST TTaM sITi,
nigsuiennst AT, ITpu ribomy remorpama — 6e3 cyT-
TeBux Bigxuiaenb, CPb — 3,7 mMr/m1, BUCOKOUYTJIN-
Buit CPb — menme 0,5 mr/J1.

IToemopna exoxapoiockonis: aneBprU3MaTHY-
Hi PO3IINPEHHS YePEBHOIO Ta BUCXiIHOTO BiJIIiJIiB
A0PTHU 3 MPUCTIHKOBUMU MOTOBIEHHAMHU CTIHOK /10
8,5 mMm. Humkue BiXOMKEeHHS BEPXHBOOPHIKOBOI
aprepii posmmpenHs 10 46 MM, GJmKdYe 0 JIiIsTH-
ku Gipyprarii Ha ki1yOoBi aprepii, iHbapeHATLHO
yepeBHa aopTta posmmupena 10 30 MM (He BUKJIIOUe-
HO TPaHyJIbOMM ).

Tpunnexchne cKany8awHs exKCmMpaxpaHiao-
Hux 6iddinie cyoun wui: 3arCA crpaBa B cepe/-
Hill TPETUHI 3 03HAKAMM BUPAXKEHOTO TTOTOBIIECHHS
KIM 3i crenozom 80—84% 1o momii (66—70% me-
togoMm NACET). JliniitHuil MOKa3HUK CHUCTOJIIHOI
HIBUKOCTI B [IJISAHIII MaKCUMaJbHOTO 3BYKEHHH
cipaBa B 3arCA — 2,6 m/c (i3 KOHTpJIaTEePAJIbHOTO
60oky — 1,4 m/c).

BpaxoBytoun BuIIeBKa3aHi 3MiHM B 3arajb-
HOMY CTaHi XBOPOTO, JIaHi JIOJIATKOBUX METOJIIB
00CTeKEeHHSI,  PEKOMEHIOBAaHO  HU3BKOKAJO-
piliHy €Ty, mM030BaHi (pi3UYHI HaBaHTaXKEH-
Hdg, wmouitopyBauusi AT, mnpomosxkenns ['KC
(MeTuImpeiHi30MoH y 1031 44 Mr/moby 3 mocry-
MMOBUM 3HUKEHHAM 1031 Ha 8 Mr koxHi 10 1i6) Ta
6iosoriunoi Teparii (Torputizymab y mosi 480 wr,
BHYTPIllIHbOBeHHA 1H(Y3isd dYepe3 wicdlp). Ta-
KOX TIAIliEHTAa HalpaBJeHO Ha KOHCYJIBTAIiIo

ISSN 2663-7553 Modern pediatrics. Ukraine 5(133)/2023



Yntamte Hac Ha caunTi: http://medexpert.com.ua

KAIHIYHUIM BUTTAAOK

Kap/ioxipypra IJaHOBO J/IJisl BUPIIIEHHST TTUTAHHS
npo crentyBaHHs 3arCA.

Y Tpasni 2023 poky XBOpuil HpoiinioB obcre-
xenus B /1Y «HaykoBo-npakTuyHuil MeAMYHUN
HEHTP JUTAYOl Kapaiosorii Ta KapaioxXipyprii»
(M. KuiB). 3araibHuii cTaH XBOPOTO PO3IIHEHO SIK
3azoBinbani. [Ipu 1pomy wHa KT marictpasbHux
Cy/IMH BUSIBJIEHO Taki 3Minu: nipaBa 3arCA 3ByzKe-
Ha 110 BCill MPOTSKHOCTI, MIHIMAJIBHUM JliaMeTp —
o 2,6 MM i3 HOTOBIIeHHAM cTiHOK 10 1,8 MM.
[HiameTrp aopTu Ha piBHI cuHyciB BambcaibBu —
27,5 MM, pO3Mipu CHHOTYOYJISIPHOTO 3'€THAHHS —
23 MM, BUCXiHOI aopT — 38,5 MM, Tepej1 Biaxo1-
JKEHHSIM I1JIe4eroioBHOro croBOypa — 32,8 M.
[iameTp nyruaoptu Bcermenti C — 28 MM, BcerMeH-
Ti B — 22,7 MM, B cermenTi A — 22 mm. [liamerp
TPYIHOTO BifI/IiTy Q0PTH — 27 MM Ta HU3Xi/THOT a0p-
T Ha piBHi giadparmu — 31 mm. /liameTp yepeBHOI
AOpPTH Y BEPXHbOMY Biamimi — 37,5 MM, y HUXK-
upoMy — 30,5 mm. Ha piBHi Ta HIMKYe Biaxo-
JKeHHS HUPKOBUX apTepiil uepeBHA aOpTa 3By KeHa
no 14,5 mwm. CrTiHKM TPYAHOTO 1 YEPEeBHOTO
Bi/UTI/TIB QOPTU PiBHOMIPHO TIOTOBIEHI 0 3 MM.
[MinTBepxeno miarnos HAA. BpaxoByroun Besn-
Ky TIPOTSKHICTh CTEHOTUYHOTO ypaskeHHs1 3arCA
ClipaBa, MPUNHATO PIllIEeHHS PO HENOILIbHICTh
CTEHTYBaHHS.

OO6roBopeHHs1 Ta BUCHOBKH

Orxe, HAA € pifIKicHUM i CKJTQTHUM Y /TiaTHOCTY-
BaHHI ayTOIMyHHUM 3aXBOpPIOBaHHAM. JIiKapi-KiriHi-
IUCTH  CTUKAIOTBCS 3 HEJOCTATHICTIO HAYKOBO
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WORLD THROMBOSIS DAY

LLlaHoBHUM KONnero!

Mwn nparHemo nigsnWMT 00i3HAHICTb NPO TPOMOO3, BK/IKOYAKYM MO0 NPUYUHMN,
dakTopn pU3nKy, CUMNTOMM Ta OO0KA30BY NMPO@PINAKTUKY i NiKyBaHHA. 3PELUTOo, MK
nparHemMo 3MeHLWWUTN CMEPTHICTb Ta iHBaNigHICTb, CNPUYNHEHY LM CTaHOM.

Hawa micisa nigTpumye rnobanbhy uisib BcecBiTHbOI Acambnei 0XOPOHU 300POB'S
OO0 CKOPOYEHHS mepeayvacHOi CMEePTHOCTI Bif, HEiHpEKLiMHMX 3axXxBOpOBaHb Ha 25
BiacoTkiB 0o 2025 poky.

Dony4yaiTtecb! 30epexemo 300poOB'a HaLii!
OGizHaHuM CbOrogHi — BpATOBaHMM 3aBTpa!
Pasom mu cuna!

EYES () PE N 10 THROMBOSIS

wtd-ukraine.org




V MIDKHAPOOHWIN KOHIPEC
18-19 nuctonaga 2023 on-line

. Ahtibiotic_: resistance STOP!

CrivikicTe 40 aHTUBIOTVKIB 3pPOCTaEe A0 3arpOo3/IMBO BUCOKUX
PIBHIB y BCbOMY CBITi. HOBi MexaHi3mMu .CTIFIKOCTi 3'IBASIOTHCS
I MOLLIMPIOOTBCS BCIOAN, CTBOPIOKOYM NMEPELLKOAN ISl JTIKYBAHHS
PO3MOBCOAKEHUX IHPEKUIMHNX 3aXBOPIOBaHb

- World Health Organization

ANTIBIOTIC
RESISTANCE

Po3BNTOK HOBUX aAHTMOIOTUKIB Ma€E Haa3BUYaAWMHE 3HAYEHHA, OCKIiNbKW
€BOJIOLLIA MiKpOOIB NPOAOBXYBAaTUMETLCA 6€3nepepBHO, a PE3UCTEHTHICTb 40"
nikapcbkmnx 3acobiB 3pocTae.

Mpobnema aHTUBIOTUKOPE3UCTEHTHOCTI cTana rnobanbHUM BUKIIMKOM
CbOrofeHHsa. [eMOBHOK WOro MPUYMHOID BBaAXalTb HepaujioHaNbHe
3aCTOCYBaHHS aHTUOAaKTepianbLHOI Tepanii. ;

Tox nig yac BcecBiTHBOroO TMXKHSA MOIHMOPMOBAHOCTI MPO aHTUBIOTUKM,
B YKpaiHi TpaamuinHo 6yae nposeaeHo

V mibxHapoaHui KoHrpec «Antibiotic resistance STOP!»,

KK 00'egHAE NPOBIOHWX. CMEeUjanicTiB MeanyHoi ranysi ans po3pobku
cTparerii KQHTPOJIO PO3BUTKY aHTUOIOTUKOPE3UCTEHTHOCTI

antibiotic-congress.com



