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1. 3rigHO 3 IHCTPYKLUIEK ANA MeAMYHOro 3acToCyBaHHA NikapcbKoro 3acoby Eniziym

IHdbopMaLia N cnelianicTie OXOPoHK 300P0B'A.
XapaKTepucTHKa nikapcbKoro 3acoby Eniziym (/13)
dapmakoTepaneBTMYHa rpyna:  aHTUricTaMiHHi
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Cknap: 1 Mn po3duHy Mictute 05 Mr gesnopaTtaguHy, OWMHaTRIo
epeTat, HaTpile LWTPaT, KWMCMOoTY NWMMOHHY, MOHOrMOpaT Ta iHwi
OOMOMDKHI  pevoBuHK. JlikapcbKa dopMa. PosunH  opanbHWA.
NikyeanbHi BnactueocTi N3. [eznopataguH - Le HecedaTMBHUIA
SHTUrCTaMIHHWIA NpenapaT Tpyeanol Oil, Wo Mag CenekTUEHY
AHTAFOHICTHYHY Aito Ha nepudepuyHi Hl-peuenTtopw. Je3nopatanuH -
MEPBUHHWI aKTMBHWIA MeTaboniT nopaTtaduHy. MNicns nepopansHoro
3acTOCyBaHHA [e3nopaTtaguH CenekTMBHO Bnokye nepudepuuHi
rictaminosl HI-peuenTopk, OCKINBKM BIH MaMme He MNPOHWKAE
Kpi3b remaTtoeHuedanivHmin Gap'ep. MoKasaHHA [0 3aCTOCYBaHHS.
YCYHEeHHA CMMNTOMIB, MOB'A33HWX 3  anepriyHMM  PUHITOM,
Kponue'sHkolo. Mo6iuni Apil J13. IcHye pWUsUK MCKMXOMOTOPHO!
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UA/N8400/01/01 Big 23.10.2020 p.
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3aviues A.B." 2, bepesHrok B.B.", bepesHiok I.B.2, YopHokyp O.A."
" AHIMPOBCHKM AEDIKABHA MEAMNYHWI YHIBEpCUTET, M. AHIMPO, YkpaiHa
2KTT «PerioHaAbHM MEeAVNYHN LIEHTD POAMHHOIO 3A0p0B ‘s» AOP, M. AHinpo, YkpaiHa

BiAAOAEHO AMHAMIKQ iIMNEACHCY eAEKTPOAIB
KOXA@QAPHOro iMMACHTA Y AiTel

Pesiome. Axmyaavnicmo. Cooeooni 6 Yipaini npoxcusae 6au3vko 3 muc. kopucmyeauie KoxieapHux imnaanmie, i
IxHsa Kinvkicms nocmitino 30inbutyemocs. BHympiuHs yacmuna iMnaaHma 3Haxooumscs 6 3a8umui nPomseoM 6Cb020
acumms nauieuma, ane cy4acki dani npo cmaw eaekmpodie y iodasenomy nepiodi Maroms cynepeausull xapaxmep.
Mema: oyinumu ounamixy imnedancy eaexmpooié KoxXaeapHo2o IMIAGHMA nPoms2oM 5 pokie nicas onepauii' y dimei.
Mamepiaau ma memoou. [Iposedeno pempocnekmuegne 0ocaioncenHs 58 dimeil 3 2AyX0mMoK nicas KOXAeapHol iMn-
aaumauyii. Y docaioncenti 6yau eusueHi ma oyiHeHi 3MIHU MIdCeAeKmPOOH020 IMNeOaHCy Ma 83AEMO38 I30K MIJC HUMU 8
DizHUX HacmuHax eaekmpooa yepes 1, 2, 3 ma 5 pokie nicas nouamky eaexmpuuroi cmumyasuii. Pesyaemamu. Yepes
1 pix nicas nidkarouenHs MogHo20 npoyecopa 6y10 3aghiKkco8aHo nidGUUEHH NOKA3HUKIE IMnedaHncy é 6a3anvHiil uac-
muni enekmpooa (9— 12-ii kananu) 6ionocHo medianbHo2o ma anikanbHoeo ¢iddinie 3aeumka. Ilpomsaeom HacmynHoeo
POKY 3a daHumu meaemempii enekmpu4roeo noas oyaa 8io3nauena gipoeiona (p < 0,05) menoenyis 00 3HUNICEHHS ONOPY
6 OaszanvHiil vacmuni imnaanma (9—12-ii enexmpoou). Y npomisxcky 2—5 pokie nocmynose smeHuleHHs NOKA3HUKIB
iMneoancy 6 medianbHux ma anikaibHUX 4acmuHax eaekmpooa 8id0yeanocs 6e3 cmamucmu4Ho 3HA4YUUX 8iI0MIHHOC-
meii. B 29,3 % eunadkie eusenrena mendenyis 0o ROCMynogoeo nioguujenHs imnedaucy wa 11—12-my eaekmpodax
npomseom 3—5 pokie nicas onepauyii. llle y 8 nayicumis (13,8 %) 6ya0 eusgnreno kpumuute niosuiyeHHs imnedauncy
(> 15 kOm) Ha 00HOMY 3 KOHMAKMI8 y 6A3aAbHIl YACMUHI eAeKmpooad, w0 nompedysano ix 8iOKA4eHHs a00 KopeKuyii
Halauimysans MoHoeo npouecopa. Bucnoeku. Pexomendyemocs pecyasipnuii MOHImMopune imneoancy eaekmpooie ma
pieHie enrekmpocmumynayii, 0cooau8o npomsaeom nepuiux 2 pokie suxopucmants imnaauma. Lle neoo6xiono ons niosu-
wenHs: npoOYKMuUGHocmi pobomu iMnaanma, Oinbl MOYHOO BU3HAYEHHS MAKCUMANLHO KOM@DOPMHUX pigHie ma no-

P02i6 2yMHOCMI, W0 0acmo 3M02y NOAINUWUMU 38VKOCHPULIHAMMS Y Oimell nicas KOXAeapHoi iMnaaumauyii.
Kir090Bi ciioBa: xoxaeapnuii imnaanm; imnedarnc enexmpodie; meaemempis eneKmpu4Ho20 noas

Bctyn

CiyxoBe CHPUUHSITTS € OJHUM i3 HaWBaXJIMBIIIUX
CKJIAIOBUX XKUTTSI JIIOAWHU y OyIb-sIKOMY Billi, i ioro BTpa-
Ta 3a Bi/ICYyTHOCTi HAJIEXKHOT IOTTOMOT'M HETaTUBHO BILIMBAE
Ha JIOOUHY i CYCIILIBCTBO B Iiiyiomy. 3a maHmMu BcecBit-
HBOI OpraHizallii OXOpOHU 3I0POB’s, MOHAA 5 % HacelleHHsI
cBiTy, a00 430 MJH 0cib (y Tomy uncii 34 MIIH OiTeit), Imo-
TpeOyIoTh peadimiTallii BHACIiZOK BTpaTH Ciayxy [1].

Banu ciyxy moripiiyioTh SKiCTb XUTTS JIOOAUHU, 00-
MEXYIOTh 11 y BUOOpi ¢haxy, a HepiaKo IPU3BOISITH i 10 BU-

KJIIOUeHHS i3 coliymy. OcoOaMBO akTyalbHa K Y MeAUY-
HOMY, TaK i B COLliaJIbHOMY acIieKTax IpobyiemMa MopyiieHb
CITyXy JUISI IiTel, OCKiIbKY TIPUTIIYXYBaTiCTh Y HOBOHAPO-
JDKEHUX Ta JiTel MpeJiHrBaJbHOTO BiKY TPU3BOAUTH JIO
3aTpUMKU (hOPMYBaHHSI MOBJIEHHEBUX HAaBUYOK, iHTEJIEK-
Ty Ta OCOOMCTOCTi AUTUHU B 1iJioMy. Bagu ciiyxy MoxXyThb
PO3BUBATUCSI BHACHIAOK T€HETUYHUX (haKTOPiB, yCKial-
HEHb ITiJ Yac MOJIOTIB, a TAKOX Y Pe3yJIbTaTi iH(peKIinHNX
XBOPOO, XpOHIYHMX BYLIHUX iH(MEKIIii, TPUiloMy OTOTOK-
CUYHUX JIiIKApChKUX 3ac00iB. Pu3uk BTpaTu ciayxy 3Ha4HO
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OpuriHaAbHI A0CAiAXeHHs / Original Researches

MiABUIILYETHCS Yy AiTeH, sIKi TmepeOyBajiu y BiIAiIeHHSIX
iHTEHCHBHOI Teparlii HOBOHapOIKEHUX, Yepe3 HeAOHOIIe-
HICTb, TiMOKCilO-ilIeMit0, TiMepBeHTUIISLI0, HU3bKY Macy
Tijla ipu HapomkeHHi [2]. Lli ¢hakTopu MOXyTh IpU3BeC-
TH JIO TTOLIKO/XEHHS BOJIOCKOBMX KJIITUH BHYTPIllIHHOTO
Byxa, BHAcCJIiJOK YOro BMHUMKA€E HEHPOCEHCOpPHa BTpaTa
CJIyXy, a iHOAi i riyxoTa.

HaiiGinbm eeKTMBHUM i HamiiiHUM METOIOM JIiKy-
BaHHS JiTe# 3 TSKKUMMU MTOPYIIEHHSIMU CITYXY i TJIyXOTOIO €
koxneapHa iMmrutanTauis (KI) [3]. CroronHi B Ykpaini npo-
JKMBa€ OJIM3BKO 3 THC. KOPUCTYBaUiB KOXJIEapHUX iMILIaAH-
TiB, i IXHS KUTBKICTb ITOCTiiTHO 301JIBIITYETHCS.

CucrteMa KoxJieapHOI iMIIaHTALIil CKJIaJa€ThCS i3 TBOX
OCHOBHUX KOMIIOHEHTIB: 30BHIIlIHLOIO MOBHOIO aymio-
npoliecopa, SIKMi CrpuiiMae 3BYK, MEPETBOPIOE HOro B
eJIeKTPUYHi iMIyJIbCH Ta MOCHJIAE iX Ha BHYTPILIHIO Yac-
TUHY — KOXJICAPDHUU IMIUIAHT, aKTUBHUI €JEKTPOJI SIKOTO
BBOAUTHCS B 3aBUTOK IIiJ yac omepalii. KoHTakTu ejek-
TpoJa MepeaaroTh eJeKTPUYHI CUTHAIA 0e3MocepeIHbO Ha
CJIyXOBMI HEPB 1 MOTIM CIIPUIIMAIOTHCI MO3KOM $IK 3BYK.

[Mpo ¢yHKIIOHATPHUI CTaH eJeKTpoda MOXHa Cy-
IATA 3a 3apeeCTPOBAHMMU PiBHSIMU OIMOpY €JEKTPOIiB
min yac peecrpatii Teaemetpii enekrpuuHoro nojs (IFT,
Impedance and Field Telemetry) [4]. IMnienanc Bu3Hava-
€THCS SIK Mipa oTIopy Tepediry eJ1eKTpUYHOTO CTPyMY Yepe3
KOHTaKT eJIEKTpojia Ha BOJIOKHA ciiyXxoBoro Hepsa [5]. Lleit
BUMIp I03BOJISIE TEPEBIpUTU IIPABUIBHICTh (PYHKIIIOHY-
BaHHSI KOXHOTO KaHaJly €JIeKTPOJHOI PEelliTKU KoxJieap-
HOTO iMILUIaHTA i IPUITYCTUTH, SIKi IIPOLIECHU BiIOYyBaIOTHCS
B M’SIKMX TKAaHMHAX Ta piIMHAX BHYTPIILIHLOTO ByXa [6, 7].

MikpooToueHHs 3aBUTKA € BPOIKEHUM i OPYIIYETb-
Cs1y BiINOBiIb HA BUKOPUCTAHHS 4y*KOPiTHOIO Tijla, SKUM
€ eJIeKTpoJ KoxjeapHoro immiaHta. OmHak 3MiHU B 3a-
BUTKY y pealbHOMY Yaci 3 TOUKU 30py eJeKTpodizioorii
Ha MOJIEKYJIIPHOMY PiBHi HiKOJIM HE MOXYTb OyTU HOCi-
IUKeHi in vivo y monaeit. TakumM YMHOM, iMITeJaHC € TOOPUM
OpIEHTUPOM, 1110 BiIOMBAE eyeKTpodiziosIorio BcepeauHi
3aBUTKa [§].

Ilepmia peectpattist IFT npoBoauThest iHTpaoriepartiii-
HO i I03BOJISIE OLIIHUTHY TIPaBUJIbHICTh BBEJICHHSI €JIEKTpo/a
B 3aBUTOK. [linkitoueHHsI MOBHOTO TIpoliecopa 3a3BUyaii
IPOBOMUTHECS 3a 3—4 TIDKHI ITiCTsI omepallii He3aJlesKHO
BiJl METOIly BBEIEHHSI €JIEeKTpoa MPU KOXJIeapHiii iMIUIaH-
tauii [9, 10]. ¥V micnsionepauiitHoMy mnepiofii aHasi3 3MiH
iMITeqaHCy IO3BOJISIE BUSBUTU PYOLIIOBAHHS YW 3amajibHi
MpoILeCH HAaBKOJO eJIeKTpoda, MiarHOCTyBaTU Pi3Hi I10-
pYILIEHHs B pO0OOTi iMILIaHTa, SIK-OT OOPUB €JIEKTPOIHOTO
JIaHIIIora, BUXiJ 3 Jaay OJHOIO YU KiJbKOX €JIeKTPOMIiB, a
TaKOX BU3HAYUTU KOPOTKe 3aMuKaHHs [11]. AHami3 naHux
MiXEJIEKTPOJIHOTO OMOpY € KOPUCHUM iHCTPYMEHTOM LTS
ONTUMI3allil HATAIITYyBaHb KOXJIEAPHOTO iMITJIAaHTA Ta BU-
3HAYEHHST HAOLTbIIT KOM(POPTHUX PiBHIB CTUMYJTIB ITiJ] Yac
porpaMyBaHHs ayaiomnpolecopa [12].

HopmanbHUMM BBaXKarOTHCSI TOKa3HUKU OTTOPY Bif 1 10
12 xOM 3aj1eXXHO Bifl BUPOOHUKIB CUCTEMM KOXJIEAPHOTO
iMrutanTa. [Toka3HMKOM KOPOTKOTO 3aMUKAHHS BBAXKAETh-
cs1 BesimunHa < 1 kOM, Tofi SIK 3a BiIKPUTOTO JIaHITIOTa T10-
Ka3HUKH oropy nepeBuiryioTh 20—30 kOm. Bimomo, 1110 Ha
€HepProcroXuBaHHsS MOBHOTO TIpoliecopa BILJIMBA€E 0e3I10-
CcepeIHbO PiBeHb MiXEJIeKTPOAHOTO OMOpy — 3a HU3bKO-

IO OIOPY 3HMKYETHCS CIIOXMBAHHSI €HEpPril IPOLIECOPOM.
BomHouac BUCOKi 3HAUeHHSsI iMITeaHCY eJIEKTPOMIIB Y TiTel
MOXYTb TPU3BOIUTU O HEIOCTATHBOTO PO3BUTKY CITYXO-
BMX Ta MOBJICHHEBUX HABUYOK [13].

Enextpon KoxjieapHOTro iMIUIaHTa 3HAXOAUTHCS B 3a-
BUTKY MPOTATOM BCbOTO XMTTS, aje OiIbLIICTh HAYKOBUX
TMOCTIIKEHb PiBHS MiXKEJIEKTPOIHOTO OIMOPY MPOBOASTHCS
MPOTSITOM IIEPIIOro pokKy micis omepalii [5]. JuHamika
IFT y neit repmin mobpe BuBUYeHa. Bimomo, 110 B mepii
3 micsui micas KI peectpyroTbest BUCOKI piBHI MixXeaeK-
TPOTHOTO OIOPY, IIIO0 MOXe OYTH MOB’SI3aHO i3 3aIajbHU-
MM SIBUILAMM, SIKi BUHUKAIOTh TTCJIS1 BBEACHHS €JIeKTPO-
Jla y 3aBUTOK. Y MOJATbIIOMY PiBe€Hb OTOPY 3HUXKYETHCS,
IO TOSICHIOETHCS TTOYATKOM €JIEKTPUYHOI CTUMYJISILIT Ta
3MEHILIeHHSIM 3alaJbHUX SBUIL Y BHYTPIITHbOMY BYCi [7].

3arasbHi 3HaueHHs1 [FT MaioTh TeHAEHi0 10 3HUXEH-
Hs1. BomHovac nesKi aBTopu IOBiIOMIISIIOTH IIPO IMMOCTYIIOBE
30ibIIEHHS IMIIEAAHCY Y BilgajaeHOMY ITicisionepauiiiHo-
My niepiofi. Lle Mmoxe rmosicHIOBaTHCS pi3HUM CTyIeHeM (i-
Opo3y Ta OCTEOreHe3y HaBKOJIO €J1eKTPO/a, BUKIUKAHOTO
XipypriyHuM BTpYYaHHSIM, OCOOIMBO B 6a3aJbHUX Biadiiax
3aBUTKa (9—12-i1 enextponu) [14].

Takum ynHOM, Cy4yacHi JaHi Mpo IMHAMIKY iMIIenaHcy
€JIEKTpOiB y BigmasieHoMy Tiepiofi micast KI maroTh cyne-
pEeWIMBHUII XapakTep, 110 BU3HAYA€E aKTyaJIbHICTh i HEOO-
XiIHICTP MOJAIBIINX JOCTIIKEHb Y IIbOMY HaIIPSIMKY.

Mera: oIuiHMTM OWHAMIKY iMIIETaHCY eJeKTPOIiB
KOXJIEAPHOTO iMITJIAaHTa TIPOTSTOM 5 POKIB TicJisl omneparliii
y IOiTeit.

MarTtepiaAn Ta meToamn

Mu mnpoBenM  pEeTPOCHEKTUBHE HOCHIIKEHHS 3
I’ ITUPIYHUM ITiCIISIOTIepALlifHUM CIIOCTEPEXEHHIM 3a 58
IITBMU BiKOM Bin 1 10 4 poKiB Ha MOMEHT oIlepallii (cepem-
Hili BiK 2,2 poKy). Kputepisimu BKIIOUEHHS Y JOCTIIKEHHST
Oy/IY MALiEHTH 3 TSLKKOIO a00 INIMOO0KOI0 ABOCTOPOHHBOIO
HelipOCEeHCOPHOIO BTPATOIO CIIyXY, SKMM Oyia BukoHaHa KI
Ta BCTaHOBJEHI KoxyeapHi immantTu MED-EL (ABctpis).
[InaHOBI crocTepeXXeHHs ITicJIsl MepIIOoTro POKY KOPUCTY-
BaHH$ IMIJIAHTOM MPOBOIMJINCEH OIWH pa3 Ha 6—8 MicsILiB
y Mipy HEOOXiTHOCTi.

Onmnepallii 3 KoxJieapHOi iMILJIaHTAllil TPOBOAMINCH Ha
KJiHiYHii 6a3i JIHIMpPOBCHKOrO AEp>KaBHOTO MEIMYHO-
ro yHiBepcuteTy B KII «PerioHanbHUil MEAWYHUI LIEHTP
poauHHOTO 31mopoB’st» JJOP y 2015-2018 pp. Ilamien-
TaM OyJiM BCTaHOBJIEHI KoxJeapHi iMruiaHTu Concerto Ta
Synchrony 3i cranmaptHumu enexktpogamu (12 KaHaiB;
NOBXWHa ejiektporna 31,5 MM; aiara3oH akTUBHOI CTU-
MyJstiii 26,4 MM). BBeneHHSI aKTUBHOTO €JIEKTpOoAa 3iii-
CHIOBAJIOCh Yepe3 Kpyrje BiKHO 3aBUTKAa. BukopucTtoBy-
Baych MOBHI mponecopu Opus2 ta Sonnet 3i cTpareri€ro
ctumyisiuii FS4 ta FS4-p. I3 gocnimkeHHs BUK/IIOYAINCh
Mali€HTH, Yy AKUX IJIyXOTa BUHUKIJIA BHACIIIOK MEHIHTITY,
OCKIJIbKM B 11X BMITaJKax iMOBipHUI pO3BUTOK OOJIiTEpa-
Lii 3aBUTKA, a TAaKOX [JIiTU 3 HEMMOBHUM BBEIEHHSIM €JIeK-
TpOIa B 3aBUTOK.

OLIHIOBAJINCh Ta aHATI3yBAJIMCh 3MiHU MiXEJIEKTPOI-
HOTO iMITeIaHCy Ta B3a€MO3B’SI30K MixK HUMM Yy Oa3aibHiii
(9—12-i1 enextponu), MedianpHill (5—8-ii esekTponu) Ta
arikajabHiit (1—4-ii eJIeKTpon) YacTUHAX eJIeKTPOo/ia uepes3
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1 pix (T1), 2 (T2), 3 (T3) Ta 5 pokiB (T5) miciasa moyarky
€JIEKTPUYHOI CTUMYJISLIT, TOOTO ITiCJISI MePIIOro IMiaKI-
YEeHHSI MOBHOTO IpolLiecopa.

71 onucy KiJIbKiCHMX MOKa3HUKiB BUKOPUCTOBYBAJIU
CcepeIHE 3HAUYEeHHSI Ta CTaHAapTHe BiaxuieHHs M =+ S. Jlns
MPOBEACHHS OILIIHKW 3MiHU OMNOPY €JIEKTPOMiB, BUMIips-
HOTO y pi3Hi MPOMIXKM Yacy, po3paxoByBaIM KOedillieHT
Kopedsii [Tipcona. KpurepieM ctaTmcTUYHOI 3HAYYIIOCTI
MOKAa3HMKIB MPU MnepeBipili ycix rimore3 BBaxkanu p < 0,05.

Pe3yAbTaTM TO OOrOBOPEHHS

I1pu aHami3i pe3ynsraTiB piBHS MiXKeJIEeKTPOIHOTO OITO-
py 4epe3 1 pik micas migKJIIOYeHHsS MOBHOIO Ipoliecopa
(T1) Oyno 3adikcoBaHO IMiABUILIEHHSI MOKA3HMKIB iMIIe-
JaHcy B OaszaibHili yacTuHi enektpoma (9—12-if kaHa-
JIM) IIOA0 MeiaJlbHOIO Ta alliKaJIbHOTO BiJIi/liB 3aBUTKa
(Taba. 1). Lle MOXHa MOSCHUTH HASIBHICTIO 3aJIMIITKOBUX
micasionepaliiHuX SIBUIL 3allaJieHHSI B 3aBUTKY HaBiTh
yepe3 1 pik micis orepatiii. [TpoTsiroM HaCTYIMHOTO pOKY
(uacosuii mpomixkok T1—-T2) 3a nanumu IFT Oyna BinzHa-
yeHa BiporinHa (p < 0,05) TeHaeHIIis1 10 3HUXKEHHSI OO~

py B OasayibHilt yacTuHi iMruianTa (9—12-ii enexrTpoau).
V npowmixku T2—T5 mocTymoBe 3MeHIIIEHHs ITOKa3HUKIB
IFT B MeniaabHUX Ta aliKaJabHUX YaCTUHAX €JIeKTPOoa Bif-
OyBaJIOCh 0€3 CTaTUCTUYHO 3HAUYIIMX BiAMiHHOCTE! Mix
Bizutamu. lleit TepMiH MoOXHa BBaxaTW cTabinizalliero
BHYTPIIIIHIX MPOLIECIB Y 3aBUTKY i CKOPOTUTU YaCTOTY Ha-
JIallITyBaHb MOBHOTO Tpolecopa Jo 1 pa3y Ha pikK.

[TokazHUKM iMIenaHcy 3a3eMJII0I0YOro  eJeKTpoaa
(Ground path impedance) 3anuiianucst cTabiIbHUMU B
Mexax 0,83—0,89 kOm i He Mau BipOTiTHUX PO30iIXKHOC-
TEi MPOTSATOM BChOTO TEPioy CITOCTEPEXKEHb.

Ha pwuc. 1 HaBegeHa nuHaMiKa ITOKAa3HUKIB MiXKeJleK-
TPOHOTO OIOPY MPOTSATOM 5 POKIB TIC/Is1 KOXJIEApHOI iMTI-
JnaHTanil y autuau B. (2,5 poky Ha MoMeHT onepairii 3 KI).

[IpuBepHyB yBary Toii (haxr, 1o B 17 Bunaakax (29,3 %)
MPOTSITOM 5 POKIB ITiCJIsI orepallii OyJjia BUsBIeHA TEHICH-
11is1 1O IMTOCTYIIOBOTO MiABUIIIEHHS imMIlenancy Ha 11—12-my
enekTponax. lleit dakT BUMarae ImogajblIOro CIocTepe-
JKEHHSI Ta BUBYEHHSI.

IMpotsrom 3—5 pokiB micasa Kl y 8 mamientis (13,8 %)
OyJ0 BUSBJIEHO KpPUTHWYHE TiABMUIIEHHS iMIIemaHCy

Ta6bnuuys 1. CepeaHi noka3Huku imnegaHcy enekTpoais (kOM) y pi3HUX YacTUHaX 3aBUTKa NPOTSIromMm
n’aTv PokKiB nicns KkoxsaeapHoi iMmnnaHTauii

Yac nicna KoxsieapHoi iMnaaHTauii, poKu
EneKktpogu
1 2 3 5
bazanbHi (9-12) 8,2 6,6 6,3 6,7
MegpianbHi (5-8) 5,6 5,4 5,2 5,0
AnikanbHi (1-4) 5,2 53 5,2 4.8
(1] (2] 3] (4] 5] (6] (7] 8] 9] 0] i1] 12]
[(%9)] [~ [~ [~} [~} [~} [~ [~} [~} [~} [~ [~} [~}
3
7 A
6 . WY :/
5 AT Al - ,;--\ :; I e
L8l | e ~ e
\ = / -:~>$¢ T e !
4 —t
3
Q 2
4
° 1
EB o - - - - - - - - - - - -
Impedance [kQ] 4,39 4,20 4,77 4,01 4,09 511 4,89 443 546 5,08 5,65 7.88
Status OK OK oK oK OK OK oK oK oK oK oK oK
v v v v v v v v v v v v
IFT (2) -8 4,92 4,27 5,34 5,00 4,54 5.50 5,46 5,31 5,77 5,99 6,30 6,88
IFT (5) -8 443 4,20 4,81 4,01 4,09 5,08 4,89 447 549 515 5,65 7.93
IFT (6) -8 4,58 3.97 4,81 4,20 3,67 4,73 4,58 4,39 5,00 4,28 5,65 7.47
Serial: 749885 Integrity: OK Ground Path Impedance [kQ]: 0.86
A IFT (2) 13.03.2019, Serial: 749885 | OK: 12, HI: 0, SC: 0, HSC: 0, LI: 0 (Channel(s)) | GPI: 0,86
——8—— |FT({5) 15.01.2020, Serial: 749885 | OK: 12, HI: 0, SC: 0, HSC: 0, LI: 0 {Channel(s)) | GPI: 0,85
O IFT (6) 31.03.2023, Serial: 749885 | OK: 12, HI: 0, SC: 0, HSC: 0, LI: 0 (Channel(s)) | GPI: 0,87

PucyHok 1. lnHamika noka3HUKIB MiXKeJ1eKTPO4HOIro Ornopy npoTsroM 5 pokiB nicssi koxneapHoi imnnaHTauii
(autnua B., 2,5 poky Ha MOoMeHT onepauii. ImnnauT Synchrony). IFT (2) — imnegaHc enektpoaiB 4epe3 1 pik

nicns KI; IFT (5) — imnegaHc enektponiB 4epes 2 poku

nicns KI; IFT (6) — imnegaHc enektpoaiB 4epe3 5 pokis

nicns KI
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(> 15 xOM) Ha omHOMY 3 KOHTAaKTiB y 0a3ajibHili YaCTUHi
eJIeKTpo/1a, 1110 MOTPeOyBaJIo iX BiAK/II0UEHHS a00 KOPEeKIILil
HajJallTyBaHb MOBHOTO Iipoliecopa. IMoBipHO, 1ie BinOy-
JIOCh BHACJIIAOK PO3BUTKY (PiOpO3HOT a00 CHONyYHOI TKa-
HUHU HaBKOJIO KOHTaKTY. CJ1i/l 3a3HAYUTH, 1110 BiIKTIOYEH-
HSI OTHOTO €JICKTPO/ia CYTTEBO HE BILIMBAE HA CIIPUMHSTTS
3BYKIiB i p030ipJIMBICTh MOBJIEHHS, ajieé TaKi Malli€HTH T10-
TpeOyIOThb OiJIbLI YACTOTO CIIOCTEPEKEHHS 32 CTAHOM eJIeK-
TpO/ia B 3aBUTKY.

BucHoBKMU

Bynyuu cTopoHHIM TijioM, iMIIJIaHT BIUIMBA€ Ha BPO-
JKEeHI eJeKTpodi3iosioriyHi yMOBU BCEpPeAMHI BHYTpilll-
HbOro Byxa. BuMipioBaHHS iMmegaHCy €J1eKTPOIiB Bilo-
Opaxae ix B3a€MO/Iil0 3 MiKPOOTOUEHHSIM 3aBUTKaA i MOXe
HaJgaTHU KJIiHiYHI MTOKa3HUKU (PYHKIIOHAJbHUX 3MiH TIPU
TpuBajoMy BukopuctaHHi Kl. Byno BctaHoBieHo, 110
CTAaTUCTUYHO 3HAYMMIi 3MiHU IMIIEaHCY BiIOYyBalOTbCS B
nepii 2 poKu TicJisl onepatii i JIoOKai3yloTbcsl Oiblle B
OazanbHUX ejekTponax (9—12). ¥V meskux BuUmaakax rnpo-
TsiTOM 3—5 pOKiB MOXe BiIOyBaTUCh MilABUILEHHS iMITe-
naHcy (> 15 kOM) Ha OKpeMMX KOHTaKTax, 110 BUMarae
iX BiIKJIIOUEHHS, KOPEKIlii HaJlalliTyBaHb MOBHOTO IPO-
1ecopa Ta OUIbIII YaCTOTO TMHAMIYHOTO CIIOCTEPEXKEHHS
aymiosiora. Tomy mamientam 3 Kl pekoMeHIyeTbcs pe-
TYJASIPHUM MOHITOPMHI iMIIeIaHCY €JIeKTPOIiB (ISl BU-
SIBJICHHSI MOXJIMBHUX IIPOOJIeM 3 MPUCTPOEM i €JIeKTpPO-
JaMM) Ta PiBHIB €JIeKTPOCTUMYJISALIL (11 IiABUILEHHS
NPOAYKTUBHOCTI iMIUIaHTa, Oi/IbII TOYHOTO BU3HAUYECHHS
MaKCUMaJIbHO KOM(MOPTHUX PiBHIB Ta MOPOTriB I'YYHOCTI),
0COOJIMBO MPOTSATOM IEPIINX POKiB BUKOPUCTAHHS iMIT-
JIaHTa.

KonduaikT iHnTepeciB. ABTOpu 3asiBISIIOTH TIPO BifCYT-
HiCTb KOH(MUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBIIi JaHOI CTATTi.
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Long-term impedance dynamics
of cochlear implant electrodes in children

Abstract. Background. Nowadays in Ukraine, there are about 3
thousand cochlear implant users, and their number is constantly
increasing. The internal part of the implant remains in the co-
chlea throughout the patient’s life, but current data on the state
of the electrodes in the long-term period are contradictory. The
purpose was to study the impedance dynamics of cochlear implant
electrodes during 5 years after surgery in children. Materials and
methods. A retrospective study of 58 children with deafness after
cochlear implantation was conducted. The changes in the inter-
electrode impedance and the relationship between them in the dif-
ferent parts of the electrode were evaluated and analyzed 1, 2, 3,
and 5 years after the start of electrical stimulation. Results. At 1
year after the connection of the speech processor, an increase in the
impedance was recorded in the basal part of the electrode (9—12
channels) relative to the medial and apical part of the cochlea. Over
the next year, according to the electric field telemetry data, a sig-
nificant (p < 0.05) downward trend was noted in the resistance in

the basal part of the implant (9—12 electrodes). Within 2—5 years, a
gradual decrease in the impedance in the medial and apical parts of
the electrode occurred without statistically significant differences.
In 29.3 % of cases, there was a tendency to a gradual increase in the
impedance on 11—12 electrodes within 3—5 years after surgery. In
another 8 patients (13.8 %), a critical increase in the impedance
(> 15 kilohm) was detected on one of the contacts in the basal part
of the electrode, which required their disconnection or correcting
the settings of the speech processor. Conclusions. Regular moni-
toring of electrode impedance and electrical stimulation levels is
recommended, especially during the first 2 years of implant use.
This is necessary to improve the performance of the implant, to de-
termine the most comfortable levels and thresholds of volume more
accurately, which will improve the sound perception in children af-
ter cochlear implantation.

Keywords: cochlear implant; electrode impedance; impedance
and field telemetry

10 3A0POB 9 AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 19, N¢ 3, 2024



(LHopess,

OpwuriHaAbHi AocAiaXeHHs / Original Researches

VIIK 616-053.2:612.825.2-06:616.12-053.1-089 DOI: https://doi.org/10.22141/2224-0551.19.3.2024.1690

MaptuHiok B.KO." 3, PyaeHko H.M."?, Ctoroa O.B.2, Qeayuuka [M."4

"HaLiOHQABHA YHIBEDCUTET OXOPOHU 3A0POB ‘s YkpaiHm imeHi .. LLyrika, m. Kuis, YkpaiHa

2AY HIM «LleHTp amnTa4oi kapaionorii Ta kapaioxipyprii» MO3 Yikpainu, m. Kunis, YkpaiHa

SA3 «YKPQIHCBKN MEAMHYH LIEHTP PEeQBIAITALLT AITEVI 3 OPIAHIYHM YPQXKEHHSIM HEPBOBOI CUCTEMU
MQO3 YkpaiHm», m. Kuis, YkpaiHa

HaLOHAABHQ ANTSIHQ CMIELAAIBOBAHA AIKQPHST «OxmaTamT MO3 Yipainm, m. Kunis, YkpaiHa

ETQnM MOTOPHOro PO3BUTKY Y AiTen
3 LLIAGHOTUYHNUMU BPOAXKEHUMU BOACMU cepLs
NICAS XipypPriYHOro AiKyBOHHS

Pesiome. Axmyaavnicmo. Cmamms npucesuena axmyanwvhiii npobaemi dumsyoi neeponoeii, dumsauoi Kapdionoaii
ma dumsivoi Kapoioxipypeii, 30Kpema ocobausocmam Helpopozgumky y dimeii 3 apodicenumu eadamu cepysi (BBC).
Mema — nposecmu docaidncenns emanie cmamomomoproeo posgumky (CMP) 6 nayicHmis 3 yianoMu4HUMU 6pO-
ducenumu eadamu cepys (L[BBC) nicas xipypeiunoeo Aiky8aHHs ma 6U3HAYUMU 8NAUE NAMOEHHUX (aKmopie Ha 3a-
mpumky Hetipoposzsumky. Mamepiaau ma memoou. Jocnioxcerno 35 nauicumie 3 IIBBC, sxi npoiiwau o6cmedicer-
H ma xipypeiune aikysannsa y 1Y «Haykoso-npakmuunuii meouunuii yenmp oumsa4oi kapoionoeii ma kapoioxipypeii
MO3 Yxpainur»: 20 dimeii — 3 mpancnosuyiero macicmpanvuux cyour (TMC) ma 15 dimeii — 3 mempadoio Panno
(TD). Konmponavhy epyny cmaroguau 35 300poux nauieHmie, MOMOPHULL pO36UMOK AKUX 8i0nosioas 6ixy. Bpaxoey-
8a6Cs1 2eCMAUIUHULL BIK, MACA MIAA NPU HAPOOICCHHI, OUIHKA 30 WKAA0 Aneap, camypauyis ma mpuanicmes Wmy4Ho-
20 Kpo6oobiey npu xipypeiunomy aikyeanti BBC. Ouinka MomopHoeo po3sumky npogedeHa 3a 00noMo200 MOMOPHUX
wikan poseumiy: Mionxencoioi gynkyionanshoi diaenocmuru possumky oumunu (I.H. Kvonep, X.JI. Eeenvipaym)
ma cexkyii 2 Heeponoeiunoeo oeaady Xammepemim. O6podka danux nposoodusacs 3a 00NOMO20H NPOPAMHO20 3a0e3-
neuernns Microsoft Excel, éepcis 16.0.12527.21236. Pe3yabmamu. Iecmayiiinuii ik docaioxceHoi epynu nayienmie
(n = 35) 3 LIBBC cmanosus 38 muycuie, maca minra — 3500 e, wjo 8ionogioano koumpoawvniii epyni (n = 35). Y naui-
enmie neputoi nioepynu (n = 20) 3 mpancno3uyico Ma2icmpanbHux cyour 0iaeHOCMO8aHO MeHULI NOKA3HUKU camypauii
(p = 0,0001), menwa oyinka 3a wkanorw Aneap Ha 1-ii xeuauni (0,028) ma dosuwa mpueansicms wmy4Ho2o Kposoooi-
ey — 146 (£ 29,03) xeuaun (p = 0,043) nopiensino 3 2-io nioepynoio 3 mempadoio @aano. 3ampumxy CMP diacnocmo-
6anoy 29 %, a camey 12 % npu TMC may 17 % — npu T®. Cepeoniii mepmin cudinus npu 3ampumuyi CMP cmanosue
8,4 mic. (£ 2,2) (p = 0,002), xo0inna — 18,4 mic. (£ 6,3) (p = 0,0001). Y nodasvuwiomy nioepyna dimeii 3 TMC po3-
susanacy 6e3 3HA4HOI 3ampumku nopieHsHo 3 nioepynorw T®. Bucnoexu. 1. Iayienmu 3 [[BBC Hapodycyrombcs Ha
38-my muscni eecmayii ma 3 docmamHvor Macor mina 6e3 eipocionoi pisnuyi 3arexcno 6id muny BBC ma nopiensuo
3 KOHMPOAbHOK 2pynoro 300posux dimeil. Xapakmeprum € nepesaxcants 4oaroeivoi cmami 3a [IBBC. [Ipome dimu 3
MPAHCnO3UYIeI0 Ma2icmpanbHux cyOUuH Xapakmepusyromocs MEHUWO OYiHKOI 3a uikanioio Aneap na 1-ii xeuauni ma
MEHWUMU NOKA3HUKAMU camypayii npu HapooicenHi nopieHsaHo 3 mempadoio Panno. 2. Ha niocmasi nposedernozo do-
cnioncenns y 29 % xeopux i3 L[BBC Oyna sussaena sampumxka CMP, a came y 17 % nayicumie 3 TO may 12 % — 3
TMC. Cepeoni mepminu cudinus npu 3ampumui cmaroguau 8,4 mic. (+ 2,2) ma xodinua — 18,4 mic. (= 6,3). 3. Xipyp-
eiune NiKy8aHHs NPo8eoeHo 32i0HO i3 6CMAHOBACHUMU NOKA3AHHAMU NPU MPAHCNO3UUIT Ma2icmparbHux cyour y I1-uty
000y ma npu mempadi Parno — na 8-my micayi neumms. He euseieno namozeHHo20 6nAU8Y MPUBANOCI UMY HHOO
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Kpoeoobicy ma nepiody nepemuckauHs aopmu nio yac kapoioxipypeiurnoeo aixysauwnus Ha CMP y dimeii. Biomiueno
30iNbUEHH MPUBANOCMI WMYYHO20 KP08oobiey npu onepayii apmepianvhoeo nepekarouerus y dimeii 3 TMC, ane He
0yn10 8us61eHO 8ipoecionoi pisnuyi y dimeil i3 3ampumxoro CMP. 4. Came 8uache panHe Xipypeiune AiKy8anHs KpUMu4Hoi
BBC — TMCy I-wy 000y scumms nicas HapoOdCceHHs, po3poOAeHUll MAPUPYM 6a2IMHUX, MeXHIKU UKOHAHHS One-
pauiii — 3abezneuyroms y nooarsuiomy kpawuti CMP yiei nioepynu dimeii. Y dimeii 3 TD 3 ypaxysauuam mpueanoeo
nepiody einokcii 0o nowamky xipypeiunoi Kopekuii uacmimie iomMiuarOmvcs pizH020 CMYNEHs HelpOnCUXiuki po3raou.
s yiei kameeopii dimeil nepedbauero po3podaeHHs iHOusidyarvHol npoepamu peabirimauyii.

KirouoBi ciioBa: dimu, 2onosnuii mosok, epodiceni 6adu cepys, diaeHocmuka, MOMOpPHUIl PO36UMOK

Bctyn

HasgBHicTh B3a€MO3B’SI3Ky MiXXK BPOMIKEHUMHU BagaMu
cepus (BBC) y miteit Ta iX HEHpOICUXiYHUM PO3BUTKOM
aKTMBHO IOCimKyeTbes [8]. Ha choromHi € gaHi jgiteparty-
pu, sKi onucyoTh BiiuB BBC Ha 3aTpuMKy cTaTOMOTOp-
Horo po3Butky (CMP) y niteii [1, 2, 4, 5,7, 13, 15]. I1pote
TiJIbKM Y HEBEJIMKIH KiJIBKOCTI LOCIIIXKEHb OIUCAHO PYXOBi
MOPYILIEHHS NMPU KPUTUYHUX Ta LIIAHOTUYHUX BPOJIKEHUX
Banax cepus (LIBBC) [7]: mommpeHicTh JIETKUX i TSDKKUX
PYXOBMX TOPYIIEHb Yy TUTUHCTBI KoJinBanacs Bix 12,3 mo
68,6 %, a TSKKi PyXOBi TOPYILIEHHS OiIBIIT XapaKTepHi s
JiTeil MOJIOAIIOTO BiKYy. AKIIEHTOBAHO yBary Ha HeoOXim-
HOCTi CUCTEMaTUYHOTO CKPUHIHTY Ta OILIiIHKM PYXOBUX Ha-
BruoK y aiteii 3 BBC. 3rigHo 3 mpoBeaeHUM CHUCTeMaThd-
HUM OIJISIIOM Jiteparypu, aBropamMu Rahel Kaeslin et al.
(2023) moka3aHo, 110 caMe MOPYIIEHHS MOTOPHOTO PO3-
BUTKY € YacTOI0 O3HAKOIO MOPYIIEHOTO HEMPOPO3BUTKY B
IiTei, 1110 MoxKe OyTH IMOB’sI3aHO i 3 HASBHOIO M’SI30BOIO Ti-
notoHieto [13]. bBinbir Toro, mpoBeaeHHs AudepeHLiiHOI
NiarHOCTUKU Y MiTeil 3 M’S130BOIO CJIa0KiCTIO Ta M’SI30BOIO
TIMOTOHIEI0 BaxKJMBE SIK IJIS1 YTOUHEHHS AiarHo3y, Tak i
JUIS TIpU3HAYEHHST aJIeKBaTHOTO JIiKyBaHHS XBopuM [18].
Binmomo, 1110 cBo€yacHa BepTHKali3allisl IiTeil crpusie mo-
JIUIMILIEHHIO Mi3HABAJIbHUX TMPOLECIB Ta PO3BUTKY KOTHi-
TUBHUX (DYHKILIN AUTUHU. BomHOYac TPOBOIUTHCS TIOIITYK
METOJIMK PAaHHBOTO BTPYYAHHSI JJ151 3aI100iraHHs 3aTPUMIL
MOTOpHOTO po3BUTKY [11, 13], 1110 i 00yMOBII0E aKTyasb-
HICTb JJaHOI TEMMU.

IMopymienns remonuHamiku npu BBC € BaxmuBum
MaTOreHeTUYHUM (haKTOPOM, 1110 BILJIMBAE HA PO3BUTOK Ti-
MOKCii MO3KY SIK 4epe3 3HIDKeHHST OKCUTeHallii KPOBi, TaKk
i BHAC/IIOK MOPYILIEHHS TPAHCTIOPTY KUCHIO 10 TKaHWUH
MO3Ky [14]. V miteparypi omucaHuii B3a€MO3B’SI30K Ila-
TOJIOTi1 CeplLIeBO-CYIMHHOI CUCTEMU, apTepiajibHOI Tilep-
TeH3ii, aHeMii 3 ypaxkeHHSIMU rojloBHOro Mo3ky [9, 20]. 3a
knacugikaitiero C. Mapnepa, LIBBC moxxHa kinacugikyBa-
TH 32 XapakKTepoM KPOBOIIOCTAYaHHSI Y MaJloMy KOJIi Kpo-
Boobiry (MKK): i3 36imHeHHsIM KpoBonoctauaHHss MKK
Ta i3 30arayeHHsiM KpoBorocTtadaHHss MKK. e, y cBoro
yepry, BIUTMBAE Ha OKCUTEHAIlil0 KPOBi Ta PO3BUTOK TiMOK-
cii 3 mosiBoto niaHosy. LIBBC xapakrepn3yioTbcs 1iaHO30M
IIKipHUX TTOKPUBIB Ta (POPMYBaHHSIM apTepialbHOI TilTOK-
ceMil 3a HasIBHOCTi: IMPaBO-JIiBOTO (BEHOAPTEPiaJIbHOTO)
LIyHTA, EAMHOT KaMepU ceplisl 3i 3MilllyBaHHSIM CUCTEMHO-
rO Ta JIETeHeBOTO KPOBOTOKY Ta BUPAXXEHOTO 3aCTOIO B Jie-
reHsx. TakoxX JUIs HUX XapaKTepHi 3aIMIITKOBO-11iaHOTUYHI
HaItaay, HepiZKo 3 PO3BUTKOM CMHKOMNAJIbHUX CTaHiB [14].

Haiinommpenimoro LIBBC € trerpana ®amno (TD), 110
CTaHOBUTH 0;1M3bKO 50 % Ta 00yMOBIIeHa: 1e(HEKTOM MixX-
IITYHOYKOBOI IEPEropoaKy, JIETEHEBUM CTEHO30M, Tillep-
Tpodi€lo MpaBoOro IUTYHOUKa, JEKCTPAIlO3UIli€l0 a0pTu. Y

MKK HagxoauTh HEIOCTaTHS KiIbKiCTh KPOBi (30iMHEHHS
MKK)) uepe3 crma3m BUBiZHOTO BifIiJTy IPaBOro ILIyHOYKa,
a'y BeJIMKe KOJIO KPOBOOOII'y CKUIAETHCSI BEHO3HA KPOB, 1110
nocumoe rinokcito IHHC i maroreHeTMYHO BUKIMKAE 3a-
JUIIKOBO-I[IaHOTUYHI Hamaau (4acto B 6—24 mic.). Takox
KJIiHiYHi TPpOsIBY BKJIIOYAIOTh 1iaHO3 IIKipy (HaityacTilie 3
6—12 mic.); 3amaMopo4YeHHS, HEIPUTOMHICTb, a KPiM TOTO,
3aTPUMKY, 30KpeMa, CTAaTOMOTOPHOTO PO3BUTKY [ 14].

KputnuyHa BpoaKeHa Baja ceplisli — 1€ Taka MaToJIorist
PO3BUTKY, sIKa HE TO3BOJISIE 3a0€3MeUNTH aicKBATHUI cep-
LIEBUIA BUKUJI 3 IOCTATHIM IS TTIATPUMKHN XUTTSI TUCKOM
i HACMYEHHSIM KPOBi KUCHEM, 110 TIPU3BOIUTH O CMEPTI
B IIepIIi AHi XKUTTS 3a BiICYTHOCTI TEpMiHOBOTO KapIio-
xipypriunoro Brpy4anHs (Nadas A.S., 1978). lo kputnda-
Hux BBC HanexaTh: TpaHCIO3UIIIS MariCTpaabHUX CYIUH
(TMC) 3 iHTaKTHOIO MIKIIIYHOYKOBOIO IIEPErOpOIKOIO,
KPUTUYHUN aOpTaJbHUII CTEHO3, KPpUTUYHA KOapKTallis
aopTU, KpUTUYHUI CTEHO3 JIeTeHEeBOI apTepii, aTpe3is Jie-
TeHeBOl apTepii 3 iHTAKTHOIO MiXIIUTYyHOYKOBOIO I€Pero-
POIKOIO, TOTAIbHUIM aHOMAJIbHUI JPEHAX JIETEHEBUX BEH
[12, 14].

Ha TpaHcmosuliito MaricTpaJbHUX CYAMH MpUIIaIae
3 % Bcix BBC i 20 % LIBBC. Ilpu TMC aopta BiixonuTh
Bil TpaBoro IIIyHOYKa, a JereHeBa apTepis — Bia JiBo-
ro 1uUTyHouka. [emMoarHaMiuHO BinOyBa€eThCsl 30aradyeHHs
MKK [10]. Poszpizustors Tunu TMC:

— npocta TMC, nipu sikiii HeMae acollilifoBaHUX cep-
LIEBUX aHOMaJTili;

— ckinanHa TMC, nipu kit aHOMabHI apTepii Moea-
HaHi 3 iIHIIUMU BaaMu CepIIs.

V nepuri 30 OHIB XUTTS IEPEBaKHO 3’ SIBISIOTHCS TaKi
OCHOBHI CUMIITOMM:

— 1iaHo3 (CTYMiHb LiaHO3Y 3aJIeXKUTh Bill CTYIEHS 3Mi-
LIIyBaHHS MiX IBOMa MaricTpaJbHUMU CyIMHAMU Ha PiBHi
BiIKpUTOrO OBaJbHOIO BiKHA Ta BIAKPUTOI apTepiaabHOI
MPOTOKM, HA L[iaHO3 HE BIUIMBAE HABaHTaXXeHHs abo 10-
NTATKOBU KUCEHB);

— TaximHoe 3a3BHYaii moHan 60 MoaUXiB 32 XBUIIMHY;

— IIyMU 32 HasIBHOCTI BiIKPUTOI apTepiajbHOI Mpo-
TOKU, JAe(EeKTy MiXIITYHOYKOBOI MEePeropoaku, CTCHO3Y
JIeTeHeBOoi apTepil (TAHCUCTOJIYHUIA i TIOMITHUIT Ha HIXK-
Hii1 JiBiii MeXi IpyIvMHU, a JeTeHEeBUI CTEHO3 BUKJIMKAE
CHUCTOJIIYHMI TIIyM BUKHWIY Ha BEPXHLOMY JIiBOMY Kpaio
rpynunu). [laToreHeTMYHUI BIUIMB MOPYIIEHHS TEMOIM-
Hamiku ipu LIBBC nipu3BomuTh 10 TpUBajoi TilmoKcii, 1o
Mae€ TsoKkuii pyiiHiBHUM BB Ha LIHC, y 3B’13Ky 3 yum
BaXKJIMBa CBOE€YACHA KapaioXipypridyHa Kopekiis [14].

VinockoHaJeHHS METOIMK XipypriYHOro JIiKyBaHHS
KPUTUYHMX Ball Ceplis y OiTell Haga€ MOXKIMBOCTI CYTTEBO
MiABUIIMTY SIKICTh HaJAHHS JOMOMOTY TaKUM MalliEHTaM
[16, 17]. BogHouac i3 BIOCKOHAJIEHHSIM XipypriuHOroO Ji-
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kyBaHHs BBC 3acTOCOBYIOTBHCSI METOAMKM MPOTEKIIii Io-
JIOBHOTO MO3KY 3 BUKOPUCTaHHSIM ITOMIpHOI TilloTepMii,
CeJIeKTMBHOI aHTerpaaHoi 1iepedpanbHoi nepdysii [21, 22].
3rigHo i3 coctepexkeHHsiM Soléne Fourdain et al. (2021),

IIPY CBOEYACHOMY KapIioXipypriYyHOMY BTpYYaHHI ITOKa3-
HUKHU MOTOPHOTO PO3BUTKY OYJIY BUILIi B TAKUX MAIiEHTIB y
Billi 12—24 micauis. [Mopsia 3 UM HU3KA AOCIIIKEHb BKa-
3YI0Th Ha BaXJIMBICTh paHHbOTro cKpuHiHry CMP y HemoB-

Ta6bnuys 1. HeBponoriyHe o6¢cTexeHHss HeMOoBaT XammepcmiT [8]. Cekuyis 2. ETann MOTOPHOIo pO3BUTKY
(He BUCTaBISIETbCS OLiHKa B paMKax OCHOBHOIO OLiHIOBaHHS; 3BePHYTH yBary Ha acumeTpii)

He 3patHui HenocTiiHO [MocTinHO Nia- 3BepHiTb
nigTpumysaTtu nigTpumye TPUMYE ronoBy yBary Ha BiK,
ronoBy y Bep- ronoBy Yy Bep- | y BEPTUKAbHO- KOJIK Gyno

KoHTponb TUKanbHOMY TUKanbHOMY MY MONOXKEHHI AOCArHEeHo
rojloBu NONOXEHHI NOSOXEHHI MaKcuMalb-
HOr0 PO3BUTKY
B HopMmi g0 B Hopmi o B HopMi 3 i€l HaBUYKH
3 wmic. 4 Mic. BKIOYHO 5 wmic.
He moxe CuauTb 3 Mia- CuauTb npwm- CuauTb cTa- Cuasium 06ep- | Crnoctepiraetb-
cuait TPUMKOLO 3a TPUMYHOUUCH BinbHO TaeTbCa ¢4 (BiK):
cTerHa
Cupinns £ % ﬂ |-|OBi,C|,(.)MJ.1€HO
-‘2 (BiK):
B Hopmi —
B Hopmi y 4 mic. | Y HOpMi Y 6 Mmic. 7-8 mic. B Hopmi y 9 mic.
Hemac xanaHHs | BuKkopuctoBye BKasiBHUM MiuHo 3axo- CnocTepiraertb-
[oBinbHe BCIO JOJIOHIO i BENIMKUM nioe cs (BiK):
XanaHHA — nanbuem, ane
BigMiTUTH GIK 3ax0rnJtoe He MoBigomneHo
MiLLHO (BiK):
He wroBxa- LLIToBxaeTbcs LLItoBxaetbcst | TOPKAETLCS Hir TopKaeTbcs CnocTtepiraetb-
SnaTnicTn €TbCA rOPU30HTaNb- | 3 MIAHATTAM Hir pyKamu nanbLiB Hir ¢4 (BiK):
WTOBXATHCS Ho, ane He Loropu (BepTu- pyKamu .
nigHiMae Hir KalbHO) @ )2 MosigomneHo
HOramu B no- .
. @B (BiK):
JIOXKEHHi Ha : 5?
CriuHi B Hopwmi y B Hopwmi y
B Hopmi y 3 mic. 4-5 wmic. 5-6 mic.
lNMepeBeptaH- | He nepesepta- | [lepeBepTacTb- | [epeBepTtaeThb- | [lepeBepTactb- CnocTepiraertb-
HA — 3Bep- €TbCA cs Ha 6iK CHl 3XMBOTa Ha | CHA 3i CMUHK Ha cs (BiK):
HiTb yBary, CMUHY HUBIT
yepes AKUn MoBigomneHo
GiK (60KH) B Hopmi y 4 mic. | B HOpMi y 6 Mic. | B HopMmi 'y 6 mic. (BIK):
He nigHimae Ha nikTsx Ha ButarHytux | lnasye — no- | lNoB3ae 3 ono- | CnocTepiraeTb-
MoB3aHHA — ronosy pyKax B3a€ MNJIOCKO Ha | poto Ha JOJOHI i cs (BiK):
3BEepHITb yBa- YKMBOTI KoniHa
Ty, Y44 HUKHA MosigomneHo
yacTuHa Tyny- QW @\— @/g %_L‘ (BiK):
6a KoB3a€ no
noBepxHi B Hopwmi y
B HopMiy 3 mic. | B Hopmi y 4 mic. | B Hopwmi 'y 8 mic. 10 mic.
BiacytHs onopa | OnupaeTbes Ha C10iTb 3 Nia- C10iTb 6€3 A0- CnocTepiraertb-
Ha HiXXKK HIXKKH TPUMKOIO nomoru ¢ (BiK):
CTOSIHHA
B Hopmi 'y MoBigomneHo
B HopMi y 4 mic. | B HOpMmiy 7 mic. 12 mic. (BiK):
Mpu nigTpumui XoauTtb, Npu- XoauTb camo- CnocTepiraertb-
3aTyny6 abo | TpUMyKYKUCh 3a CTiMHO ca (BiK):
nigBillyBaHHi MeO6Ni Yn iHLWy
XopitHs Bi,ClLIJTOBxyeT!:— onopy I'IOBi,qQMneHo
cq Horamu Big (BiK):
NOBEPXHi
B HopMmi Y B HopMmi go
B HopMi y 6 mic. 12 wmic. 15 mic.
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qat 3 BBC [4, 5, 19]. 3riaHo 3 nanumu Tanya Tripathi et al.
(2022), Baxx1MBa KJIiHiYHA OL[iHKA HEAPOPO3BUTKY 10 6 Mic.
3 METOIO ITPOTHO3YBaHHS MOTOPHUX MOPYILIEHb Ta PAHHbO-
ro BTpyuyaHHs [19]. [ToTpedyioTh AOCTIKEHHS Ta BIIpOBa-
JIKEHHST PO3LIMPEHi CTaHAapTU30BaHi METOAMKU OLIHKU
HelporncuxiyHoro po3BuTKy y niteid 3 BBC, kpim mikanu
beitni I1 [20]. Cepen kopeoounx (pakTopiB Mpu 3aTPUMIII
CMP BpaxoByBaBcs rectalliiHuii BikK, 30iJIbILIEHHS TPHUBA-
JocTi wtydyHoro kpoBoodiry (LK), nepernuckaHHs aopTu
Ta iH. [8]. HasiBHicts BBC onmHOIILTYHOUKOBOTO ceplisl Ta
carypatii MeHiie 3a 90 % KopenoBaja 3 HIKYMMU 0ajlaMKi
MIPY OIIiHIIi MOTOPHOTO PO3BUTKY [1].

Onnak ocobmuBocti CMP nipu KpuTUYHUX Ta LiaHO-
TUYHMX BPOIKEHMX Bagax CEpls Yy MiTeil BUBYEHI HEmo-
CTaTHBO, 1110 i 00YMOBMJIO 3aIIPOBAIXKEHE TOCIIKEHHSI.

Meta JOOCTIIKEHHSA: MPOBECTH MOCITIIKEHHS e€TariB
CTaTOMOTOPHOI'O PO3BUTKY B MAlli€HTIB 3 LiaHOTUYHUMU
BPOJKEHMMU BagaMU Cepls MicJsl XipypriYHOro JiKyBaH-
H$I Ta OLIIHUTH BIUIMB MAaTOreHHUX (hakTopiB Ha 3aTPUMKY
HEUPOPO3BUTKY.

MaTepiaAn Ta MeToAmn

Hocnimxkeno 35 mauienTiB 3 LIBBC, sxi npoiinum o6-
CTeXEHH:I Ta Xipypriute nikyBaHHs y 1Y «HaykoBo-mipak-
TUYHUI MEAWYHUM LIEHTP AUTSIYO0I KapAioJorii Ta Kapaio-
xipyprii MO3 VYkpainu», a TakoxX 35 310pOoBUX HiTel, sKi
3BEPHYJIMCH JIJIs TJIAaHOBOIO HEBPOJOTiyHOro orjsimy. Ko-
ropra nauieHTiB 3 [IIBBC Bkitouana: 20 giteii 3 TpaHCIIO-

3UILIIEI0 MAriCTpaJbHUX CyIuH Ta 15 — 3 retpanoto dao.
Kputepii BKII0OUeHHS: LIiaHOTUYHA Baja Ceplisl, JOHOIIEHI
IIiTH, BiK 10 3 POKiB, BiICYTHICTh KOMOPOIAHOI IaTOJIOri1,
npoBeaeHa Xipypriuda kopekiis BBC. Kpurepii Bukiio-
YeHHsI: HEeJOHOIIIEeHI IiTh, HasgBHICTb KOMOPOiIHOI MmaTo-
Jiorii, BiK crapiie Big 3 pokiB. KOHTpOJIbHY Ipyny CTaHO-
BWIM 35 3M0pPOBUX MAalli€EHTIB, SIKi HAPOAWUJINCH Y CTPOK Ta
6e3 3aTpumkur CMP.

Ipyny nauienTis 3 LIBBC (n = 35) GyJ10 po3aiseHo Ha 2
MiArpYyIU 3aJIe3KHO BiJl TUITY BPO/KEHOI Baau cepls: 1-11a
Miarpyna — nauieHTH 3 aiarHocroBaHoto BBC — tpaHcmo-
3UlIi€l0 MaricTpanbHux cyauH (n = 20); 2-ra miarpyna —
nauieHTn 3 aiarHoctoBaHolo BBC — terpamoro daiio
(n=15).

JIJ1s1 OLiHKY OOCITiIKeHUX MiATPYI BpaxoByBacs recra-
LIHWI BiK, Maca TiJla IpY HapOKEHHI, OILliHKA 3a IIKa-
JIoo Amrap, MOKa3HUKH caTypallii, TepMiHU IPOBEASHHS
XipypriyHOro JIiKyBaHHSI, TPUBAJIICTh IITYYHOTO KPOBOODi-
Iy Ta IepeTUCKaHHs aopTu. [ociimkeHHs eTarmiB CcTaTo-
MOTOPHOTO PO3BUTKY MPOBOAUJIOCH 32 AOMOMOTOIO LKA
po3BUTKY |[8]:

1) HeBpoJioriuHe OOCTEXKEHHSI HEMOBJST XamMmepc-
MiT (Hammersmith Infant Neurological Examination
(HINE)), a came cexkiiist 2 «ETanu MOTOPHOTO pO3BUTKY»
(Tabm. 1);

2) MioHxeHcbka (yHKIIiOHaJIbHA MiarHOCTUKA PO3-
Butky 1mutuHu (Munich Functional Developmental
Diagnosis), a came cumiHHs Ta XooiHHS (Ta0I. 2).

Tabnuys 2. MioHxeHCbKa YHKLiOHabHa AiarHOCTUKa PO3BUTKY ANTUHN [8]

CupaiHHA

1 2

HoBoHapoKeHun

cHaa4u

[1] BoKoBe nonoxeHHa ronosu 6e3 nepeBaru CTOPOHW.
[2] MoyeproBo ronaae Horamu 6e3 nepeBarn CTOPOHMU.
[3] HeogHopas3oBO Tpoxu NigHIMae rofioBy Ha 1 CEKyHAY B MONOXEHHI

G

\

KiHeub 1-ro micaus .
cepefHbOMY MONOXEHHI

[1] B nonoeHHi nexxa4u Ha CriMHi TpuMae ronoBy MiHiMym 10 ceKyHa B

KiHeub 2-ro micaus

[1] B nonoxeHHi cnaaym Tpumae ronosy NpsMo MiHiMyM 5 ceKkyHa

KiHeub 3-ro micsaus
Ke/BWUCSYE MOMOKEHHS

[1] Tpmae ronoBy NPSIMO B MONOMXKEHHI CMASUMN Binblie HiXK 1 /2 XBUTUHU. >
[2] TonoBa He BiAXMNAETbCA Ha3ad NPW NIHATTI B FOPU30HTaNbHE HECTIN-

|

KiHeub 4-ro micaus

[1] Mpw TpaKLiHiK cnpo6i (MoBinbHe NiaTAryBaHHA 10 45°) He3Ha4YHe
niAHIMaHHS roJIOBM i 3/1erKa 3irHyTi HOrM

. . BXXEHHS XxpebTa
KiHeub 5-ro micsaus P

Tyny6a

[1] NMpwu TpaKuinHin cnpobi nigHiMae ronoBy pa3om 3 XpebToM B Npoao-

[2] Tpumae ronoBy NPAMO B NOSIOXKEHHI CUAAYM | NPU BOKOBOMY Haxui

KiHeub 6-ro micaus
BCi 60KM

[1] 3nerka 3arMHae 06MABI PYKMU Npy TPaKLUiMHIM cnpobi.
[2] Lo6puit KOHTPOb FONOBKM B MOMNOXEHHI CUAAYN NPKU Haxuni Tynyba y
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lMpogosxxeHHs Tabn. 2

2

3

KiHeub 7-ro micsaus

[1] AKTUBHO NepeBepPTaAETLCS 3i CIUHU Ha XKUBIT.
[2] Nexkaun Ha cnuHi, rpaeTbca Horamu (KOOpAMHALLA pyKa — Hora)

A
V2

)

KiHeub 8-ro micsus

[1] NigTaryeTbcs BBEPX i3 MONOKEHHSA CUASHYM, TPMMAKOYMCb 3a 3anpono-
HOBaHi NanbLii, i3 JoJaBaHHAM OCOOUCTUX CUJT.
[2] MiHiMyM 5 ceKyH[ crAaUTb caM 3 OMNopoto Brepes

Kineub 9-ro micsaus

[1] MiHiMym 1 XBWAMHY CUOUTb BilbHO

KiHeub 10-ro micsus

[1] CamocCTiMHO Cciface i3 NONOXKEHHS NeXKayu, NPUTPUMYOYUCh 3a Me6I.
[2] TpuBane cUMAiHHA: CUAUTD BiNlbHO 3 NMPSIMOLO CMMHOIO | CNabo BUTATHY-
TUMW HOramu

KiHeub 11-roil12-ro
MicauiB

[1] BneBHeHa piBHOBara npu TpuBasiomy CUAiHHI

XoaiHHA

HoBoHapogKeHun

[1] NMpuMiTUBHA peaKLis Onopu Hir: BUNPSMIEHHS CTEFOH i KOMIH NpH
NMoCTaHOBLLi Ha HOTU.
[2] Npu nepemiHHOMY NepeHOoCi MacK Tina — aBTOMaTUYHI KPOKOBI pyxu

KiHeub 1-ro micsaus

K y HOBOHaApOAXEHOr0

KiHeub 2-ro micaus

[1] NepexiaHa dasza: nocTynoBe 3racaHHs peakLiii onopu i KPOKOBOro
aBToMaTn3My

KiHeub 3-ro micaus

[1] TopKaeTbeca A0 NIACTUAKKM 3iITHYTUMKU HOramu

KiHeub 4-ro micaus

[1] NMpn AOTOPKY A0 NIACTUAKK NOBTOPHE NepepuBaHHA NOMOXKEHHS Hir
JIErKMM BMNPSIMAIEHHAM KONIHHOMO cyrfio6a i nigTapaHHOro (roMinKoBo-
CTOMHOro) cyrnoba

o o] |l e %ﬁ@ﬁ@@%@

X

KiHeub 5-ro micqaus

[1] CnvpaeTbCs Ha KiHYMKK NanbLiB

KiHeub 6-ro micaus

[1] Bunpamnsie HOrM B KOMiHax i 3anerka B cTerHax, npv LboMy TpUMae
Macy Tina MiHiMyM Ha 2 CeKyHaM.
[2] IHKONW cTaBUTb HOMM Ha BCHO NiAOLWBY
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3akiHyeHHs1 Tabn. 2

KiHeub 7-ro micaus

[1] NMpy>KMHUTL (= TaHLIOE), NIATPUMYBaHWI 3a TyNy6, Ha TBEPAIN OCHOBI

Kineub 8-ro micsaus

[1] NepexigHa da3za, anB. 7-1 i 9-1 MicsLub

KiHeub 9-ro micaus ;
macy Tina

[1] NigTpUMyBaHU 3@ PyKH, CTOITb, NOBHICTIO TpMMae Ha 0,5 XB ycio

KiHeub 10-ro micsus

[1] CTOiTb CAMOCTIMHO, NPUTPUMYIOYUCH 3a BY/ab-LL0

KiHeub 11-ro micaus

[1] CamocTinHO MiATAryeETbCA, NPUTPUMYIOHYUCH 3a MeBNI, W06 BCTaTyU.
[2] 3MiHHI KPOKOBI pyxK Ha Micui i B GiK.
[3] Po6UTb KpOKM BRepea, NiaTpMMyBaHu 3a 06UABI PYKK

Kitewb 12-ro MicaLs [1] XoauTb B3O0OBXK Me6/iB.

[2] PO6UTb KpOKK BNepea, NiaTPMMyBaHWi 3a OAHY PYKY

Hesposoriune oOCTeXeHHSI HEMOBJISAT XaMMEpPCMIT €
JMOCTYITHUM 1 3pyYHUM Y BUKOPHMCTaHHI Ta 3aCTOCOBYETHCS
B OyIb-sIKiil KJIiHIYHIiNi cuTyallii. 26 HeBPOJIOriYHMX ITyHKTIB
po3momiieHi Ha 5 po3diiB (YepermHO-MO3KOBI HEpBH, 11034,
pyxu, TOHYC, pedeKcH Ta peakiiii). IHCTpyKiIil 1omo 3amo-
BHEHHS (hopMu OHOBJeHi B mortomy 2023 poky (Hammer-
smith Infant Neurological Examination (HINE) (update Feb-
ruary 2023) Guidance notes for completion of the proforma).

O6poOKka JaHUX MPOBOAMJIACH 3a JIOIOMOIOI IIpO-
rpamHoro 3abesneueHHst Microsoft Excel, Bepcis
16.0.12527.21236 (© Microsoft Corporation, CIILIA);
Statistica 12.0 (© StatSoft, Inc., CIIIA). Metoau cratuc-
TUYHOTO aHaIi3y JaHUX — OMNKcoBa cTaTucTuka. KinbKicHi
JlaHi, 110 BiAIOBiZalOTh HOPMAJIbHOMY 3aKOHY PO3IOJi-
JIy, OTTMCYBAJIMCS 3a JOTIOMOTOIO CepeIHbOr0 3HAUEHHS Ta
CTaHJIAPTHOI MOXMOKMU cepeAHbOro 3HaueHHss (M = m) i
CepeIHbOKBAPATUYHOTO BigxujeHHs. Jisi okpemMux To-
Ka3HUKIiB BKa3yBaJIMCs X MiHiMaJIbHi Ta MAKCUMaIbHi 3Ha-
JeHHs. BiporigHicTh pi3HUIII ITOKAa3HWKIB BCTAaHOBIIIOBA-
JIach 3a JOIOMOTO0I0 KpuTepito CThIoIeHTa Ta 3a KPUTEPIiEM
Kpyckana — Yomrica mpu Maitiit BUOiplii mali€HTiB.

Pe3yAbTaTM TO OOrOBOPEHHS

Ipyna nauientis 3 UBBC Bxitouana 35 naiieHris. Po3-
TOIiJT TIALIIEHTIB 3a CTATTIO HaBeIeHO Ha pucC. 1. XJIOMIUKMu
craHoBun 69 % cepen Bcix nauieHTis 3 LIBBC, a niBuar-
Ka — 31 %. 3HauHOI BiACOTKOBOI BiAMiHHOCTI 3aJIE3KHO Bi
BBC ne Bussieno (p = 0,6): npu TMC xjonmuuku cra-
Hoswin 70 %, a mpu T® — 67 %; misuarka, BiAITOBiTHO,

30 ta 33 % (puc. 2). Cepen Mali€HTIB KOHTPOJBHOI TPYy-
nu (n = 35) He BUSIBJIEHO 3HAYHOI BiAMiHHOCTI 3a CTaTTIO:
XJIOTYMKY cTaHOBWIN 54 %, a niBuaTka — 46 %.

Ipymy manienTtiB i3 IBBC (n = 35) 6yno posmnomine-
HO Ha 2 migrpynu 3anexHo Bin Tuiry BBC Ta ocobmuBoc-
teil remoguHaMiku y MKK: 1-ma migrpyna — maimieHTH
3 IiarHOCTOBAHOIO TPAHCMO3MIIIEI0 MaTiCTpaJbHUX CYIUH
(n = 20); 2-ra miarpyna — MOali€HTU 3 OialrHOCTOBAHOIO
terpanoto Pamwio (n = 15). KoHTpoJibHa TpyIia — 310pOBi
JIOHOIIEeH] nanieHTn 3 BuacHuM CMP (n = 35).

|0 fisuatka B Xnonumky|

PucyHok 1. Poanogin nauieHris 3 LUL|BC 3a cTatTio
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OCHOBHI XapaKTepPUCTUKU MOCTIIKEHUX IiArpyr ma-
HieHTiB HaBeAeHi B Taba. 3. CepenHiil recrauiiiHuii Bik
CTAHOBUB 38 TWXKHIB: y MaiieHTiB 1-1 miarpynu — 38 Tux-
HiB (£ 0,69) Ta mpyroi miarpymu — 38 TwkHiB (£ 1,7). ¥
TOMY YMCJIi HAPOKYBaJIMCh NaLieHTH Ha 40-My THKHI TTpU
TMC ra 41-my TuxHi — ripu TO.

CepeaHs Maca Tijia Ipy HapoJIKeHHi craHoBuIa 3267 T
(£ 365) y mauienTiB 3 1-i migrpynu ta 3455 r (£ 803) —y
nauieHTiB 2-1 miarpynu (p = 0,5). Maca Tina 310poBuX Jii-
Teil KOHTPOJIbHOI rpynu ctaHoBua 3370 1 (+ 544). Ouinka
3a IIKaJI00 Anrap nMpu HapoOIXKeHHi Ha 1-i XBWINHI Oyia
MeH1olo y nawientis 3 TMC — 6,7 6ana (£ 1,1), HiX npu
T® — 7,8 6ana (£ 0,4) (p = 0,28%). Ouinka Ha 5-i1 XBUIU-
Hi OyJj1a BUIIIOIO B 000X ITiArpymax, 0e3 BiporigHoi pi3HULI
Mixk HuMU. [lalieHTiB KOHTPOJIBHOI TPYIM OLliHEHO Ha 1-ii
xBuInHI y 7,7 6ana (£ 0,6) Ta Ha 2-1 xBuanHI — 8,2 Gana
(£0,6).

PucyHok 2. Poanogin nauieHTiB 3a cTaTTiO 3aJ1€XXKHO

IMokasnuku carypauii (SpO,) y aireii mpu TMC no
MPOBEACHHSI XipypriuHOro JiKyBaHHS OyJIU BipOriTHO MEH-
muMu, Hix ipu TA, i cranoBunu 66,8 % (£ 13,4) Ta 89 %
(£7,9) BiznosinHo (p = 0,0001).

[Mauienram 1-i miarpynu 3 TMC xipypriuyHe JiKy-
BaHHSI TIPOBOJIMJIOCH Y CEpPEeIHbOMY B 1-11y 100y KUT-
TS — Ofepallisl apTepiabHOro TMepeKIoueHHs. Y 16 BU-
Mmajgkax giarHocroBaHo situs solitus, D-TMC 3 iHTaKTHOIO
MIiXIIJTYHOYKOBOIO TMEPEeTUHKOI Ta y 4 JiarHOCTOBaHO
situs solitus, TMC 3 nedeKkToM MiXIILTYHOYKOBOI Tepe-
roponku. TakoxX YacTWMHA MOCIiIKYBAaHMX XBOPHMX Maja
BHUCOKY JIETeHEBY TillepTeH3il0, BiIKpUTE OBaJIbHE Ta ap-
TepianbHe BikHA. CepemHsl TPUBAJICTh IITYYHOTO KpO-
BOOOIry ITif 9ac XipypriyHoro JiKyBaHHsI cTaHOBMIa 146
xBUIUH (£ 29,03), a cepefHsi TPUBAICTb MEePETUCKAHHS
aopt — 67 xBunuH (£ 13,6). IMauientam 2-i minrpymnu 3
T® npoBoauiIoCh XipypriuyHe JiKyBaHHSI B CEpPEeIHbOMY
Ha 8-My Mmicsui xkuttsa (+ 3,9) — panukanibHa KOPeKILis.
CepellHSI TPUBAIICTh IITYYHOTO KPOBOOOIry mim yac Xi-
pypriyHoro JikyBaHHsI craHoBuiaa 125 xBuiauH (* 25,18),
a cepelHsI TPUBAIICTb MePETUCKAHHS a0pTU — 77 XBWJIMH

Tpuanicty 3actocyBanHs LK Oyma moBuiowno mpu
orepallii apTepiaJbHOTO IIePEeKJIIOYeHHSI y TAL€HTIB 3
TMC, HiXX Nmpu paguKalibHii Kopekuii TeTpamn dajio
(p = 0,043). CepenHsi TpuBaJiCThb TEpPETUCKAHHS aop-
™1 Oyia 0Oe3 3HAYHMX BiAMIiHHOCTEH IO IUX MiATpyIax
(p =0,14). He Oyso BUsSIBIIeHO 3HAYHOI BiIMiHHOCTI B TpH-
Basiocti LK (p = 0,7) nipu mopiBHSIHHI NALEHTIB i3 3a-
tpuMkoio CMP (134 xB (+ 24,5)) Ta Buacium CMP (134 xB
(£ 33,3)) cepen mauienTiB i3 LIIBBC, 110 Bukiouae Mox-
JIMBUI OTO BIUIMB HA MOJAAJbIIAINA PO3BUTOK.

OLIiHKY CTAaTOMOTOPHOT'O PO3BUTKY 3TiHO 3 CEKIIi€lo 2
METOAMKM XaMMEepPCMIT: MOYaToOK CaMOCTiHHOTO CUAiHHS
Ta CaMOCTIiHOTO XOMiHHSI — MTPOBEACHO B IBOX IMiArpymnax.
PesynbraTyi HaBeAeHO I MaUi€HTIB 1-i miarpynu 3 mia-
rHoctoBaHolo TMC Ha puc. 3 Ta 1151 NalieHTiB 2-1 miarpy-
U 3 niarHoctoBaHoio TM — Ha puc. 4.

100 -
(£ 17,4).
75
50
70 67
25
0 T
TMC TP
B figyatka O Xnonyukw

Big ULBC
Tabnuys 3. XapaktepucTuka AOCAigXXeHNX Nigrpyn nayieHTis

XapaKTepucTuku 1-wa nigrpyna (TMC) | 2-ra nigrpyna (T®) p Kor:;l;?_:;bua
Xnonuuku, n (%) 14 (70) 10 (67) 0,662 19 (54)
[AisyaTka, n (%) 6 (30) 5(33) 16 (46)
CepeaHin rectalinHnm BiK, TUXKHI 38 (£ 0,69) 38(£1,7) 0,990 39(£1,3)
CepefiHa maca Tinia Npu HapO4KEHHI, rpamu 3267 (+ 365) 3455 (£ 803) 0,590 3370 (£ 544)
CepepaHs ouiHKka 3a Anrap, 6anv Ha 1-¢ xB 6,7(x1,1) 7,8(x0,4) 0,028* 7,7(x0,6)
CepepaHs ouiHka 3a Anrap, 6anv Ha 5-1 xB 7(£1,0) 8(x0,8) 0,063 8,2(x0,6)
Sp0,, % 66,8 (£ 13,4) 89 (£ 7,9) 0,0001* -
CepepHin BiK Ha MOMEHT onepaLii (4Hi) 1(x1,4) 312 (+ 200) <0,0001* -
CepefiHa TPUBaNICTb LWTYYHOrO KPOBOOOBIrY, 146 (+ 29,03) 125 (+ 25,18) 0.043% B
XBUAWHU
CepepHsa TpMBanicTb NepeTUCKaHHa aopTH, 67 (+13,6) 77 (+ 17,4) 0,144 _
XBUINHU

lMpumitka: * — pisHULS MK rpynaMy cTaTUCTUYHO 3HaYnmMma (ouiHka 3a kpurepiem Kpyckana — Yonnica).
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CepenHiii TepMiH CaMOCTIAHOTO CHIiH-

HA y TauieHTiB npu 3atpumiui CMP 6yB
8,4 mic. ( 2,2) ta xoniHHs — 18,4 mic.

(£ 6,3). MoxHa BigMiTUTH, IO TIPU 3a-
TPUMLI AiTH 10 1 poKy HaBYarOTbCS CHIi-
TH Ta 0 2 POKiB MOXYTb XOIUTU CaMO-

criiiHo (puc. 9).
¥ nauientiB nepiuoi miarpynu 3 TMC,

5 6 7 8 9 10 11 12 13 14

BiK (micsii)

||:| CugiHHa W XO,quHH|

y SIKMX J1iarHOCTOBAaHO 3aTPUMKY eTa-
niB CMP, recraiiiiHuii Bik cTaHOBUB 38
TUXHIB Ta cepenHst maca Tina — 3357,5
(£ 540), BUCTaBIEHO MEHIIY OIIiHKY 3a
mkasoro Arrap (6,25/7 6anis (+ 0,5/0,8))

PucyHok 3. CTaToMOTOpPHUI pO3BUTOK nauieHTis 3 BBP cepus — TMC
nicns onepadii apTepiasibHOro nepeksIto4YeHHs

TOPIBHSTHO i3 CepeaHbOIO OLIIHKOIO ITalli-
enriB 3 T® (7/7,5 6ana (+ 0,08)). Onepa-

Lis apTepiaJibHOTO IMEePEeKII0YeHHs OyJia

npoBeaeHa y 1-my mo0y (£ 1,4). Takox

4 1

Bim3HavyeHo 30inbieHHs TpuBaaocTi LK

34

1o 164 xB (£ 21,92) mopiBHsIHO i3 cepen-

2
1.

HiM yacoMm juist nauieHTiB 3 T® (110 xB
(£ 20,18) (p = 0,014, pi3HULS MixX Tpy-
IMaM{ CTaTUCTUYHO 3HaumMa (OlliHKa 3a
kputepieM Kpyckana — Youica)). Tpu-

4 5 6 7 8 9 10 11

Bik (micsiui)

||:| CuaiHHa W Xo,quHﬂ|

BaJliCThb MEPETUCKAHHS aopTu 0e3 Bipo-
rinHoi pizHui (p < 0,02).

VY nauienTiB apyroi miarpynu 3 T®O, y
SIKUX ITiarHocToBaHO 3aTpuMKy CMP, rec-
TaLiHUI BiK CTAHOBUB 38,6 TUKHSI Ta ce-

PucyHok 4. CtaToMOTOpHUI po3BUTOK nauieHTiB 3 BBP cepus — T®

nicns pagukasabHOI KOpekuii

ITopiBHSIHHS eTariB CTATOMOTOPHOTO PO3BUTKY 3aJIeXk-
Ho Big BBC rpacdiuHo HaBeaeHO Ha puc. 5, 6.

3aTpUMKa eTaItiB CTAaTOMOTOPHOTO PO3BMTKY MiarHOC-
toBaHa y 10 manientie 3 IBBC, 1o ctanoswio 29 % no-
CIIimKyBaHOI rpynu (puc. 7).

Cepen Hux 12 % — nitu 3 miarHocrtoBaHolo TMC Ta
17 % — nitu 3 miarHoctoBaHoio T® (puc. 8) (p = 0,19).

12

penHst Maca Tina — 3450 r (£ 965,68), Ta-
KOX CITOCTEpirajloCh 3MEHILIEHHS OLliHKHU
3a mKkanoro Amnrap (7,5/7 6anis (£ 0,7/0))
MOPiBHSIHO 3 KOHTPOJIBHOIO Irpymolo. PagrkanbHa KOpeKIlist
tetpaau Daio nposeaeHa Ha 8-My Micsii (£ 0,4).

Xapakrtepuctuku naiieHTiB 3 LIBBC, MoTtopHuii po3-
BUTOK SIKMX BiIMOBiZaB BiKy Ta i3 3aTPUMMKOI0, HaBEeAEHi y
Tao. 4.

IMpu TMC, 1110 MOEAHYETHCS 3 MiIBUILLIEHHSIM JIeTeHEe-
BOTO KpOBOOOIry, HaMu OyJi0 BUSIBJIEHO HACTYITHE: Cepei-
Hili TecTallifHMIA BiK IiTell cTaHOBUB 38 TVKHIB, Maca Tijia
npu HapomkeHHi — 3267 T (£ 365), oiiHka 3a Anrap Ha

11 n=35 1-i xumHi — 6,7 (£ 1,1), Ha 5-1 xBwmHI — 7 (+ 1,0),
10 catypatis 66,8 % (+ 13,4), TpUBaJliCTh ITYYHOTO KPOBO-
9 00iry — 146 xpuwnuH (+ 29), mepetuckaHHs aoptu — 67
8 -
7
Ll 6 —
6 —
5
5 —
4 ? 4
3 - 3
2 — 21
1 ] B 3 H 1-_
0 ']_l T T T T 1 T T T T O T T T T [

5 6 7 8 9 10 11 12 13 14

Bik (micsiwi)

OoTMC BT

10 11 12 13 14 15 16 17 18 19 20 21 25 3
POKM
BiK (Mmicsiui)

OTMCc BTo

PucyHok 5. [ToyaTok caMOCTIiHOIro cuaiHHS 3a71€)XKHO
Big BBC

PucyHok 6. lMo4aTok caMOCTIiliHOIro Xo4iHHS 3aJ1€)KHO
Big BBC
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[ 3atpumka CMP [ BuacHuit CMP

12

71

[ 3arpumrasa TMC B 3atpumkasa T® [ Hopma

PucyHok 7. CTaTOMOTOPHMI PO3BUTOK NaLi€HTIB
3U4BBC

xBuvH (£ 13). 3arpumka CMP piarHocroBanay 12 % nux
xBopux. Takoxk BimMivasacsi MEHIIA OLiHKA 3a IIIKaJIOi0
Amnrap Ta JOBIIMK Yac IITYYHOTO KPOBOOOIry, mpore 0e3
BiporigHoi pizHuLi 3 manieHTaMu 3 BduacHum CMP. Etanu
CMP cepen obcrexkeHux rpyi nauieHTis 3 LIBBC xapakre-
pusyBaiuch 3aTpumMKoro CMP y 29 % martieHTiB, a came y
12 % mrepoi niinrpymu 3 TMC Ta 17 % — npyroi miarpynu
3 T®. Cepen Bcix manienTis 3 LIBBC mepeBaxkanu xjor-
yuku — 69 %, 6e3 BiporimHoi pizHuli sk 3 TMC, TaK i 3
terpanoro Dainso, cepeaniii recramiiinuii Bik 38 THKHIB Ta
Maca Tijia 6iibie 3 KT Y mamieHTiB apyroi miarpymnu 3 Td,
110 MOEMHYETHCS 3i 30iTHEHHSM JIETEHEBOTO KPOBOOOITY,
cepelHill recTalliiiHUIA BiK cTaHOBUB 38 THXKHIB, Maca Tijia
npu HapomkeHHI — 3455 r (£ 803), ominka 3a Amrap Ha
1-i1 xgummHi — 7,8 (* 1,1), Ha 5-11 xBuauHi — 8 (X 1,0),
carypartig 89 % (£ 7,9), TpuBasicTh IITYYHOTO KPOBOOOI-
ry — 125 xBwiuH (£ 25), nepeTucKaHHsI aopTu — 77 XBU-
nuH (£ 17). 3atpumka CMP giarHoctoBaHay 17 % XBOpUX.
BiporinHoi pizHuii mix tpupamictio LK Ta tpuBanictio
nepiony nmepeTUcKaHHs aOpPTH ITiJ Yyac XipypriyHoro JiKy-
BaHHSI HAMU BUSIBJIEHO He OyJ10.

PucyHok 8. CTaTOMOTOPHUIA PO3BUTOK 3aJ1€)XKHO
Big Tuny UBBC

BucHoBkMU

1. IMauientu 3 IBBC HapomxkyioTbcsa Ha 38-My THKHI
recrailii Ta 3 JOCTaTHbOIO MaCOI0 Tijia 6€3 BiporigHO1 pi3HULIL
3ayiexkHo Bix Tury BBC Ta mopiBHSIHO 3 KOHTPOJIBHOIO Ipy-
010 3M0POBUX AiTell. XapaKTepHUM € IepeBakaHHs Y0JIO-
Bivoi crati npu LIBBC. ITpote niTh 3 TpaHCIIO3HUIIiE€O Mari-
CTPaJIbHUX CYIWH XapaKTepPU3yIOThCs MEHIIIOK OLIIHKOIO 3a
IIKaJI00 ATirap Ha 1-ii XBUJIMHI Ta MEHIIIMMU ITOKa3HUKAMU
caTypallii Tp1 HapoIKeHHi MOPiBHSIHO 3 TeTpanoio MDao.

2. Ha mincTaBi mpoBeneHOro nocmimkeHHs y 29 % xBo-
pux i3 LIBBC 06yna BusineHa 3atpumka CMP, a came y
17 % nauienriB 3 T® tay 12 % — 3 TMC. CepenHi TepMi-
HU CUJIiHHS MpPU 3aTpuMIli ctaHoBWIM 8,4 Mic. (£ 2,2) Ta
xomiHHsa — 18,4 mic. (£ 6,3).

3. XipypriuyHe JIiKyBaHHS IPOBEACHO 3TiTHO 3i BCTAHOB-
JICHUMHU TTOKa3aHHSIMM IIPY TPAHCIO3UIIil MaricTpaabHUX
cyauH y 1-11y 1o0y Ta ripu terpaai Pamio — Ha §-My Mics-
i >kutTsd. He BUSIBIeHO MaTOreHHOTO BIUIMBY TPUBAJIOCTI
K Tta nepioay mepeTMCKaHHS aOpTH MiJ 4yac Kapaioxi-
pypriuHoro jikyBaHHss Ha CMP y ngiteii. BinmiueHo 36i1b-
IIEHHSI TPMBAJOCTI IITYYHOIO KpOBOOOIry mpu omepartii

CepeHin TepMmiH cuaiHHA npu 3aTtpumLi 8,4 mic. (£ 2,2),
a npv B4acHoMy CMP — 6,75 wmic. (£ 0,78)

18,4 mic.
(£6,3)

CpefHin TepMiH caMOCTIMHOIo XOA4iHHSA NpY 3aTpUMLi
18,4 mic. (£ 6,3), a npu B4acHomy CMP — 12 wmic.
(£1,55)

p <0,0001

PucyHok 9. ETanu cTaTOMOTOPHOro po3BUTKY y Aitei i3 IBBC
TMpumitka: * — pisHULSA MiDK rpynaMu cTaTUCTUYHO 3HaYnMma (ouiHka 3a kpurepiem Kpyckana — Yonnica).
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Ta6nuuys 4. NMopiBHSAIbHI XapaKTepUCTUKN Nayi€HTIB i3 CTaTOMOTOPHUM PO3BUTKOM 3rigHO
3 BiKOM Ta 3aTPUMKOIO

XapaKTepucTuKu CMP 3rigHO 3 BiKOM 3arpumka CMP p
MauieHTu, n (%) 25(71) 10 (29) -
TMC, n (%) 16 (57 %) 4(12) 0,195
TP, n (%) 9(43) 6(17)
CepefHin rectauinHUm BiK, TUXKHI 38 (+1,55) 38(+1,32) 0,920
CepeaHa maca Npu HapOXKEeHHI, © 3311 (+ 459) 3404 (£ 812) 0,453
CepepaHs ouiHKka 3a Anrap, 6anv Ha 1-1 xB 8 7(x£0,8) 0,265
CepepaHs ouiHka 3a Anrap, 6anv Ha 5-1 xB 8,6 7(x0,7) 0,819
Sp0,, % 73,8(£15,7) 81,6 (+ 15,9) 0,309
CepefiHii BiKk Ha MOMEHT onepallii, Mic. 3,5 9,8 (+4,3) 0,942
CepeaHsa TPMBaNiCTb LWITY4HOrO KPOBOOGIry, XB 134 (£ 24,58) 134 (£ 34,37) 0,722
CepeaHsa TpMBanNicTb NepeTMcKaHHa aopTH, XB 85(+15,41) 71(x17,83) 0,883
CuaiHHs, mic. 6,75 (£ 0,78) 8,4(x2,2) 0,002*
XoniHHSA, Mic. 12 (£ 1,55) 18,4 (£ 6,3) < 0,0001*

apTepiajJbHOro nepekiatoueHHs y aiteit 3 TMC, ane He Oys10
BUSIBJICHO BipOTiIHOI pi3HMLIi y AiTeil i3 3aTpumMkoo CMP.

4. Came BUacHe paHHE XipypriuyHe JIiKyBaHHSI KpUTHUY-
Hoi BBC — TMC y 1-11y 100y >KUTTSI IiCJIsl HAPOJKEHHSI,
pO3pO0JIEHUIT MapuIpyT BariTHUX, TEXHIKM BUKOHAHHS
oriepalliit 3a6e3meuyroTh y nojanbiiomy Kpamuit CMP el
miarpynu aiteit. Y miteit 3 TM 3 ypaxyBaHHSIM TPUBAJIOTO
nepiofy rinokcii 10 moyaTKy XipypriyHoi KOpekllii yacTirie
BiIMiYalOTbCsl PI3HOTO CTYNEHSI HEHPOTICUXiUuHi po3Janu.
st 1iei Kareropii miteii mependayeHo po3poOJIeHHs iHIU-
BimyasbHOI IporpaMu peaOiTiTarii.

KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HiCcTh KOHQJIIKTY iHTepeciB Ta BacHOI (hiHAaHCOBOI 3alli-
KaBJICHOCTI ITPU MiATOTOBII JaHOI CTATTi.

Cnucok Aiteparypu

1. Huisenga D, la Bastide-van Gemert S, Van Bergen AH et al. Mo-
tor development in infants with complex congenital heart disease: A lon-
gitudinal study. Dev Med Child Neurol. 2023 Jan;65(1):117-125. Epub
2022 Jun 5. DOI: 10.1111/dmcn.15287; https.//pubmed.ncbi.nim.nih.
gov/35665492/

2. Calderon J, Wypij D, Newburger JW., et al. Neurological features
in infants with congenital heart disease. Developmental Medicine & Child
Neurology. 2021 Dec 18; https://doi.org/10.1111/dmcn.15128.

3. Jlazopuwuneys B.B., Jimkiecokuit 1.0., Tpy6a A.II. ma in.
Tendenyii xipypeiunoeo aiKyearHs épodycenux ead cepuys: 10 pokie docgidy
Y «Hayionanvhuti incmumym cepueso-cyounnoi xipypeii im. M. M. Amocosa
HAMH Ykpainu. 2Kypnan HAMH Ykpainu. 2021. T. 27. Ne 4. C. 271-278;
https;/doi.org/10.37621/INAMS=* = + U-2021-4-6.

4. Maaike CA Sprong, Barbara CH Huijgen, Linda S de Vries et al.
Early Determinants of Adverse Motor Outcomes in Preschool Children with
a Critical Congenital Heart Defect. J Clin Med. 2022 Sep 16;11(18):5464.
doi: 10.3390/jem 11185464.

5. Maaike CA Sprong, Marco van Brussel, Linda S de Vries. Lon-
gitudinal Motor-Developmental QOutcomes in Infants with a Critical

Congenital Heart Defect. Children (Basel). 2022 Apr 16;,9(4):570. doi:
10.3390/children9040570. https.//pubmed.ncbi.nlm.nih.gov/354556 14/

6. Mapuyk M.C. Ekcaiimomokcuunicmo, anemisi, UYeHMpalrbHa
CEHCUMU3AYISI MA CUHOPOM [2HOPYBAHHA Y NpaKmuui nikaps. YkpaincoKui
meduunuil yaconuc. 08.04.2019. Enexmponna ny6aikayis. https.//umj.
com.ua/uk/publikatsia- 1405 14-eksajtotoksichnist-anemiya-tsentralna-
sensitizatsiya-ta-sindrom-ignoruvannya-u-praktitsi-likarya.

7. Marie-Eve Bolduc, Eliane Dionne, Isabelle Gagnon et al. Motor
Impairment in Children with Congenital Heart Defects: A Systematic Re-
view. Pediatrics. 2020 Dec;146(6):e20200083. PMID: 33208496. DOI:
10.1542/peds.2020-0083; https.//pubmed.ncbi.nlm.nih.gov/33208496/

8. Ocnosu  coyianvhoi  nediampii.  Haguanrvno-memoouunuii
nocionuk:y 2m. 3a ped. B.1O. Mapmunioka. K.: @OII Bepec O.1., 2016.
960 c.

9. Mapmuniwok B.1O., Pydenxo H.-M., @edywra I. Heiiponcuxiuni
poznadu e dimeil 3 epodycenumu eadamu cepus. Modern pediatrics.
Ukraine. 2023;3(131):74-86. DOI: 10.15574/SP.2023.131.74.

10. Michael W Szymanski, Sheila M Moore, Stacy M Kritzmire,
Amandeep Goyal. Transposition of the Great Arteries. In: StatPearls [In-
ternet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan 15. PMID:
30860704, Bookshelf ID: NBK538434.

11. Mitteregger E, Dirks T, Theiler M. et al. A family-tailored early
motor intervention (EMI-Heart) for infants with complex congenital heart
disease: study protocol for a feasibility RCT. Pilot Feasibility Stud &.
2022;263. https://doi.org/10.1186/5s40814-022-01220-y.

12. Hakaz MOS3 Ykpainu 6id 03.07.2006 Ne 436 «[Ipo 3ameep-
0JICeHHS NPOMOKOAI8 HAOAHHA MeOU4HOI 0ONoMo2U 3a CHeyianbHicmio
«Kapdionoeis», «I[Ipomokon HaoawHs Mmeou4HOi O0ONOMOU XBOPUM 3
6podicenumu eadamu cepys». https.//zakononline.com.ua/documents/
show/54251  54251.

13. Rahel Kaeslin, Beatrice Latal & Elena Mitteregger. A systematic
review of early motor interventions for infants with congenital heart disease
and open-heart surgery. Systematic Reviews. 2023;12. Article number: 149.

14. llyneko €.€., [Taceyvka H.M., Pydenxo H.M. Ocobausocmi
CMAaH0BACHHS MA NOPYUeHHS! NOCIHAMANbHOI 2eMOOUHAMIKU Y HOBOHA-
podicenux dimeii. Kpumuuni podoiceri 6aou cepys: KAiHiuHI nPOsSGU, PaH-

20 3A0POB 9 AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 19, N¢ 3, 2024



OpuriHaAbHI A0CAiAXeHHs / Original Researches

Hs 0ia2HOCMUKA ma Cy4acHa MmaKmuka meouuHoi 0onomoeu: Hag4a bHull
nocionux oas aixapie. Apmemenko €.0. [ma in.|; 3a ped. ITaceyvkoi H. M.
[ma in.]. Hay. med. akad. nicasdunaom. oceimu im. I1.JI. Illynuka, kagh.
HeoHamonoeii, kagh. oum. kapdionoeii ma kapdioxipypeii. Kuis: Pyma,
2017. 76 c.: maba., ia. bionioep.: c. 73-76.

15. Soléne Fourdain, Marie-Noélle Simard, Lynn Dagenais et al.
Gross Motor Development of Children with Congenital Heart Disease Re-
ceiving Early Systematic Surveillance and Individualized Intervention:
Brief Report. Dev Neurorehabil. 2021 Jan;24(1):56-62. Epub 2020 Jan
12. PMID: 31928274. DOI: 10.1080/17518423.2020.1711541; https://
pubmed.ncbi.nlm.nih.gov/31928274/

16. Cmoeosa O.B., Pydenxo H.M., Xanenosa B.A. ma in. Kainixo-
IHCMPYMeHMAanNbHa OUiHKa eheKmUeHOCMI 38YICY8AHHS Ne2eHe80i apmepil
npu  XipypeiuHoMy AIKYBAHHI B8PO0NCEHOI KOpULOBAHOI MPanHcno3uyii
Mmaezicmpanvhux apmepiil. Bicnuk cepueso-cyounnoi xipypeii. 2017. Ne 1.
C. 90-93. http.//nbuv.gov.ua/UJRN/shnp 2017 1 21.

17. Cmoeosa O.B., Pyoenxo H.M., Sauncvka T.A., Mompeuxo O.O.
Micue incmpymenmanbHux memooie 00caioHceH s Y 0iaeHOCMUlYi aHamo-
MIMHUX 8apiaHmMie 8POOIHCEHOI KOPULOBAHOT MPAHCNO3ULYIT MA2iCMPanbHUX
apmepiii ma y 6U3Ha4eHHi NOKA3aHb 00 PI3HUX MUNI6 XIPYypeitH020 NIKY-
eanns eaou. Cyuacna nediampis. Yipaina. 2020. Ne 2(106). C. 43-49;
doi: 10.15574/SP.2020.106.43.

B.O., Cr0. o
dupepenyiiinoi diaeHocmuKy MiONamu4Ho2o0 CUHOPOMY RPU KPUMUHHUX

18. Ceucminvhux HlIxonvruii npoonem

Information about authors

cmanax ma moxcaugocmi meouxamenmosnoi mepanii'y dimeii. Cyuacna
nediampis. Ykpaina. 2022. No 2 (122). C. 72-78; doi 10.15574/SP.2022.
122.72.

19. Tanya Tripathi, Tondi M Harrison, Janet M Simsic et al. Screen-
ing and Evaluation of Neurodevelopmental Impairments in Infants Under
6 Months of Age with Congenital Heart Disease. Pediatr Cardiol. 2022
Mar;43(3):489-496. Epub 2022 Feb 21. PMID: 35190880. DOI: 10.1007/
500246-021-02745-4; https://pubmed.ncbi.nlm.nih.gov/35190880/

20. Tkauenko O., Budubopeuw C., Taspunie 1. Ypaxcenus nepeogoi
cucmemu npu 3arizodediyummii anemii. 2023.

21. Tpyba A.11., Cekeaux P.I., [szwpiii 1.B., Tosoeenko O.C.,
Jlasopuwuneys B.B. 3acmocysanis nomiproi einomepmii npu nposederHi
DPeKOHCMPYKUii dyeu aopmu y HOBOHAPOOJNCEHUX 8 YMOBAX CeAeKMUBHOI
anmeepaonoi yepeopanvroi nepghysii. Kainiuna xipypeis. 2020. T. 87.
Ne 9—10. C. 35-39. http://nbuv.gov.ua/UJRN/KIKh_2020 87 9-10_8.

22. Tpyba IO.11., Tkauyenxo JI.M., Cekeaux P.I., 3wopiii I.B.,
Jlazopuwuneys B.B. Ouyinka ncuxomomoprozo po3gumky dimei y 8io-
danenomy nepiodi nicas pekoHCmpyKuyii dyeu aopmu 3 aHmezpaoHorw uye-
pebpanvhorto nepghysiero. Yxpaincokuii scyprnan Kainiunoi xipypeii. 2021.
T. 88. Ne 1-2. DOI: 10.26779/2522-1396.2021.1-2.33.

OtpumaHo/Received 03.03.2024
PeueH3oBaHo/Revised 13.03.2024
MpwriHaTo ao apyky/Accepted 24.03.2024 M

Volodymyr Martyniuk, PhD, Honored Doctor of Ukraine, Associate Professor at the Department of Pediatrics, Pediatric Neurology and Medical Rehabilitation, Shupyk National Healthcare University of
Ukraine, Kyiv, Ukraine; Director of State Institution “Ukrainian Medical Rehabilitation Center for Children with Organic Disorders of the Nervous System of the Ministry of Health of Ukraine”, Kyiv, Ukraine;
e-mail: ukrmedcentr@gmail.com; phone: 4380 (44) 201-35-14; https://orcid.org/0000-0003-3414-4363

Nadiia Rudenko, MD, DSc, PhD, Professor, Corresponding Member of the National Academy of Medical Sciences of Ukraine, Honored Worker of Science and Technology of Ukraine, Head of the
Department of Pediatric Cardiology and Cardiac Surgery, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine; Deputy General Director of scientific work of the cardiology profile, State
Institution “Scientific-practical Medical Center for Pediatric Cardiology and Cardiac Surgery” of the Ministry of Health of Ukraine, Clinic for Adults, Kyiv, Ukraine; e-mail: nadiya.m.rudenko@gmail.com;
phone: +380 (44) 206-52-24; https://orcid.org/0000-0002-1681-598X

Olena Stohova, Pediatric Cardiologist, Ultrasound Diagnostician, Senior Research Fellow, Department of coordination of scientific research, proceedings and protection of intellectual property rights,
training and advanced training of personnel, State Institution “Scientific-practical Medical Center for Pediatric Cardiology and Cardiac Surgery” of the Ministry of Health of Ukraine, Clinic for Children,
Kyiv, Ukraine; e-mail: elenacardio7 1@gmail.com; phone: +380 (44) 238-78-07; https://orcid.org/0000-0002-6865-6714

Halyna Fedushka, PhD-student, Department of Pediatrics, Pediatric Neurology and Medical Rehabilitation, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine; Pediatric Neurologist,
Department of Pediatric Neurology, National Specialized Children’s Hospital “Ohmatdyt” of the Ministry of Health of Ukraine, Kyiv, Ukraine; e-mail: halyna.fedushka@gmail.com; phone:
+380 (44) 236-76-95; https://orcid.org/0000-0003-1194-6160

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

V.Yu. Martyniuk® 3, N.M. Rudenko™?, O.V. Stohova? H.M. Fedushka™*
'Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

2State Institution “Center for Pediatric Cardiology and Cardiac Surgery” of the Ministry of Health of Ukraine, Kyiv, Ukraine
3State Institution “Ukrainian Medical Rehabilitation Center for Children with Organic Disorders of the Nervous System of the

Ministry of Health of Ukraine”, Kyiv, Ukraine

“National Specialized Children’s Hospital "Ohmatdyt” of the Ministry of Health of Ukraine, Kyiv, Ukraine

Stages of motor development in children with cyanotic congenital
heart defects after surgical treatment

Abstract. Background. The article deals with the actual prob-
lem of pediatric neurology, pediatric cardiology, and pediatric car-
diac surgery, in particular, the peculiarities of neurodevelopment
in children with congenital heart defects (CHD). The purpose is
to conduct a study of stages of stato-motor development (SMD)
in patients with cyanotic congenital heart defects after surgical
treatment and to determine the influence of pathogenic factors on
neurodevelopmental delay. Materials and methods. Thirty-five
patients with cyanotic CHD underwent examination and surgi-
cal treatment at the Center for Pediatric Cardiology and Cardiac
Surgery of the Ministry of Health of Ukraine: 20 children — with

transposition of the great vessels (TGV) and 15 children — with te-
tralogy of Fallot (TOF). The control group consisted of 35 healthy
patients whose motor development corresponded to their age.
Gestational age, body weight at birth, Apgar score, saturation, and
duration of artificial blood circulation during surgical treatment
for CHD were considered. Assessment of motor development was
carried out with the help of the following scales: Munich Func-
tional Developmental Diagnosis (G.J. Kohler, H.D. Egelkraut)
and section 2 of the Hammersmith Infant Neurological Examina-
tion. Data were processed using the software Microsoft Excel ver-
sion 16.0.12527.21236. Results. The gestational age of the studied
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group of patients with cyanotic CHD was 38 weeks, body weight —
3,500 g, which corresponded to the control group. Patients of the
first subgroup with TGV were diagnosed with lower saturation indi-
cators (p = 0.0001), a lower 1-minute Apgar score (p = (0.028) and
a longer duration of artificial blood circulation — 146.00 £ 29.03
(p = 0.043) compared to the second subgroup with TOE. SMD de-
lay was diagnosed in 29 % of cases, namely 12 % with TGV and
17 % with TOE The average period of sitting with delayed SMD
was 8.4 £ 2.2 months (p = 0.002), walking — 18.4 = 6.3 months
(p=10.0001). Subsequently, children with TGV continue to develop
without a significant delay compared to the TOF subgroup. Con-
clusions. 1. Patients with cyanotic CHD are born at 38 weeks of
gestation, with sufficient body weight without a significant differ-
ence depending on the type of CHD and compared to the control
group of healthy children. The predominance of the male gender
is typical in cyanotic CHD. However, children with transposition
of the great vessels are characterized by a lower 1-minute Apgar
score and lower indicators of saturation at birth compared to those
with tetralogy of Fallot. 2. Based on the conducted study, a delay of
SMD was found in 29 % of patients with cyanotic CHD, namely

17 % with TOF and 12 % with TGV. The average duration of sit-
ting with delay was 8.4 £ 2.2 months and walking was 18.4 £+ 6.3
months. 3. Surgical treatment was carried out according to the de-
tected indications, for transposition of the great vessels on the first
day and for tetralogy of Fallot at 8 months of life. No pathogenic
influence of the duration of artificial blood circulation and aortic
clamping during cardiosurgical treatment on SMD in children was
found. An increase in the duration of artificial blood circulation
was noted during arterial switch operation in children with TGV,
but no significant difference was found in children with SM D delay.
4. Timely early surgical treatment of critical CHD — TGV on the
first day after birth, a developed route for pregnant women, tech-
niques of performing operations — ensure a better SMD of this
subgroup in the future. In patients with TOF, taking into account
the long period of hypoxia before the start of surgical correction,
neuropsychiatric disorders of varying degrees are more often noted.
The development of an individual rehabilitation program is pro-
vided for this category of children.

Keywords: children; brain; congenital heart defects; diagnosis;
motor development
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Role of interleukin-17 in juvenile idiopathic arthritis

Abstract. Joint diseases is a pressing problem of pediatrics. Juvenile idiopathic arthritis is a common chronic systemic
inflammatory disease of the joints in children; its etiological factors remain completely unknown. The disease can affect
children of any age and is characterized by a long progressive course, leading to the development of contractures and
functional failure, and thereby disability. According to the authors of the article, the content of the interleukin-17 in the
blood serum of children with juvenile idiopathic arthritis depends on the duration of the disease, as well as its severity.
Keywords: children; juvenile idiopathic arthritis; cytokines

Introduction

Rheumatic diseases (RD) in children is an important
and most socially significant part of the general rheuma-
tological problem (Baranov A.A., 2017). One of the most
common and disabling rheumatic diseases is juvenile idio-
pathic arthritis (JIA) (Alekseeva E.I., 2017).

JIA is a form of systemic destructive-inflammatory
disease of connective tissues with an unknown etiology, a
complex immunoaggressive pathogenesis, predominantly
affecting the musculoskeletal system. The disease is charac-
terized by symmetrical chronic arthritis, systemic damage to
internal organs, leading to disability in sick children [1]. The
pathology is caused by a dysfunction of the immune system,
manifested by severe autoaggression, which leads to the de-
velopment of abnormal immune reactions.

As is known, in the pathogenesis of JIA, a key role is
played by the processes of autoimmunity and autoinflam-
mation associated with genetically determined and induced
environmental factors, defects in the activation of the ac-
quired and innate immune response [12, 18, 19, 21]. The
basis of the pathogenesis is defects in T and B cell immune
reactions, leading to overproduction of pro-inflammatory
cytokines and a wide range of organ-specific autoantibo-
dies that induce inflammation and destruction of joints and
other body tissues [19].

Active inflammation in children with different variants
of JIA is characterized by the involvement of almost all parts
of the immune system, activation of the cellular and humo-
ral immunity [3, 4, 13].

The pathogenesis of the disease is as follows: normally
the joint is lined with a synovial membrane, which consists
of two layers of cells covering the connective tissue and blood
vessels — type A cells of bone marrow origin, belonging to
the macrophage lineage, and type B cells — tissue cells of
mesenchymal origin.

The pathological process in JIA, as a rule, begins in the
joint, more precisely in the synovium [3, 4, 8, 12, 15]. In this
case, massive infiltration of blood cells of bone marrow ori-
gin develops — monocytes and lymphocytes, which mainly
infiltrate the synovial membrane itself, and polynuclear
leukocytes migrating into the synovial fluid. These immune
cells produce cytokines that bind to receptors on the surface
of immune and other cell types and regulate the cascade of
reactions that result in chronic inflammation [1, 17, 21].

The inflamed synovial membrane is called pannus and
is richly vascularized. Pannus initiates local destructive pro-
cesses leading to damage to cartilage tissue. Cytokines can
potentiate or, conversely, suppress inflammation. In affected
joints in JIA, pro-inflammatory cytokines predominate over
anti-inflammatory ones [13, 16].

Cytokines, being low molecular protein molecules, pro-
vide the process of intercellular communications during
inflammation, immune response, and intersystem interac-
tions, and participate in the regulation of normal biological
processes in the body.

Conventionally, cytokines are divided into several
groups, among which pro-inflammatory (interleukins I1L-1,
IL-6, IL-8, IL-17, tumor necrosis factor oo (TNF-o), inter-
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feron y (IFN-y), chemokines) and anti-inflammatory ones
(IL-4, IL-10, IL-13, growth factor) are distinguished [7].

Overproduction of pro-inflammatory cytokines under-
lies damage to the synovial membrane of the joint, cartilage,
as well as the development of systemic manifestations of the
disease. Among the large number of pro-inflammatory cy-
tokines, TNF-a, IL-6, IL-1y occupy a central place in the
development of rheumatoid synovitis [7, 19].

Despite a lot of work and research, the causes and dis-
tinctive features of the immune response in JIA of various
subtypes remain unsolved and this process remains to be
fully elucidated.

In the pathogenesis of the disease, the leading place be-
longs to the activation of CD4+ T lymphocytes of the Thl
type with the subsequent synthesis of pro-inflammatory cy-
tokines — IL-1, IFN-y, TNF-a and others (Vorontsov [.M.,
2013).

A key pro-inflammatory cytokine leading to the deve-
lopment of both chronic inflammation and cartilage destruc-
tion and bone loss is tumor necrosis factor. TNF-o, one of the
three forms of TNEF, is produced primarily by macrophages
and T lymphocytes. This is an “early” cytokine that appears
at the onset of the inflammatory reaction [18, 21]. It can both
directly induce an inflammatory response and induce (regu-
late) the expression of other pro-inflammatory cytokines,
including IL-1, IL-6, IL-8, and granulocyte-macrophage
colony-stimulating factor [3, 13, 16]. In addition, TNF-o
can induce the expression of adhesion molecules — intercel-
lular adhesion molecules and E-selectin, which lead to fur-
ther infiltration of the synovial membrane by immune cells. It
can enhance the production of metalloproteinases (especially
stromelysin and collagenases), which exacerbate the destruc-
tion of cartilage and other tissues. The action of TNF-o
and other cytokines likely underlies many manifestations of
rheumatoid synovitis: issue inflammation, cartilage and bone
damage, and systemic manifestations of JIA [3, 16]. From a
morphological point of view, a marker of JIA, as well as rheu-
matoid arthritis in adults, is cartilage erosion [4]. The quan-
tity and quality of erosion correspond to the severity of the
process. Impaired blood supply, the growth of pannus, and
the erosive process of cartilage lead to a narrowing of the joint
space, bringing together damaged articular surfaces, and ulti-
mately to ankylosis [3, 21]. At the same time, deformities and
subluxations in the joints develop, the range of movements
decreases, and the gait of sick children is impaired [4, 21].

Thus, an important role in the pathogenesis of JIA is
played by the interaction of T cell receptors with HLA pep-
tides and the imbalance between pro-inflammatory and
anti-inflammatory cytokines [3, 8, 13, 16, 21].

The key cytokine in the immunopathogenesis of sJA is
IL-6 [7]. Its overproduction is associated with extra-articu-
lar manifestations of the disease such as fever, hypochromic
anemia, and thrombocytosis. IL-6 stimulates the produc-
tion of acute-phase proteins (C-reactive protein, fibrinogen,
amyloid A) by hepatocytes and the secretion of hepcidin,
which reduces iron absorption and inhibits its release from
macrophages, leading to iron deficiency and the develop-
ment of anemia [21].

Manifestations of systemic action of IL-6 such as fever
and morning stiffness are associated with the daily rhythm of

secretion of this cytokine. IL-6 stimulates the differentiation
of osteoclasts, activates them, and enhances bone resorption
and, as a result, contributes to the development of genera-
lized osteoporosis and erosive changes in the joints |5, 7].

The state of the cytokine network in various types of JIA
has not been fully studied. Some authors indicate a maxi-
mum increase in IL-6 and IL-1 in sJA compared to other
types of JIA. A significant increase in serum TNF-o was
found in patients with polyarticular JIA [21]. TNF-o plays
a significant role in the chronicity of the process [5]. The
TNF-o content is significantly higher in patients with high
RF values [19]. A high level of TNF-o was also detected in
sJA. TNF-a occupies an important place in the pathoge-
nesis of joint damage in all forms of JIA, but is not directly
related to the systemic manifestations of the disease. Some
authors [21] indicate that the concentration of TNF-o in
the blood depends more on the activity than on the form of
the disease.

There is also a point of view according to which a sig-
nificant increase in TNF-a levels is associated with such a
severe complication of sJA as macrophage activation syn-
drome, which is confirmed by the successful use of mono-
clonal antibodies to TNF-a in the treatment of this condi-
tion. However, the development of macrophage activation
syndrome has been described as a complication of anti-TNF
therapy [17].

Antigen-specific T cells likely play a central role in the
pathogenesis of JIA. T cell infiltrates consist predominantly
of CD4+ T lymphocytes and memory T cells. CD4+ lym-
phocytes stimulate B cells, monocytes, macrophages and
fibroblasts to produce immunoglobulins and pro-inflamma-
tory cytokines (IL-1, TNF-a, 1L-6, 1L-15, IL-16, IL-17,
IL-18, IL-21, IFN-y) [6].

In 2003, a new type of T helper cell was discovered,
Th17, which produces interleukin-17A. Differentiation of
Th17A occurs independently of Th1, Th2. Interleukin-17A
exhibits pronounced pro-inflammatory activity in vitro and
in vivo and is capable of inducing the synthesis of various
inflammatory mediators, including TNF-o, IL-1, 1L-6,
thereby promoting the development of autoimmune patho-
logical reactions (Bettelli E., Carrier Y., 2017), including in-
flammation in rheumatoid arthritis (Fossiez F. et al., 2016).

IL-17 is a pro-inflammatory cytokine that plays a key role
in the immune response and inflammation. There is an as-
sociation between IL-17 and juvenile arthritis, especially JIA
syndrome, which includes various subtypes of the disease.

Here are some points that explain the connection be-
tween 1L-17 and juvenile arthritis:

— role of IL-17 in the inflammation. IL-17 is produced
by activated T lymphocytes, especially Th17 cells. This
cytokine stimulates inflammatory processes in tissues and
plays an important role in the pathogenesis of inflammatory
and autoimmune diseases such as arthritis;

— presence of Th17 in joints. Studies show that Th17
cells and high levels of IL-17 are found in the joint tissues of
patients with juvenile arthritis. This confirms the active par-
ticipation of Th17 and IL-17 in the inflammatory process
that affects the joints;

— association with JIA subtypes. Different subtypes
of juvenile idiopathic arthritis may have different levels of
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1L-17 activation. For example, enthesitis-related arthritis is
often associated with elevated levels of IL-17;

— IL-17-targeted therapies. Due to the important role
of IL-17 in the pathogenesis of arthritis, drugs have been
developed aimed at inhibiting this cytokine. Drugs such as
IL-17 inhibitors are used to treat some forms of arthritis, in-
cluding juvenile arthritis.

Th17 are important participants in fibrogenesis, which
is typical for the development of pulmonary, myocardial,
and liver fibrosis. Thus, 1L-17 indirectly induces fibrosis by
enhancing the inflammatory response and activating fibro-
blasts. The inflammatory cytokines IL-1f and IL-23 play an
important role in the initiation of the profibrogenic Th17
response [21].

Thus, the connection between IL-17 and juvenile arthri-
tis is that elevated levels of IL-17 promote inflammation in
the joints, which can ultimately lead to symptoms and joint
damage in children and adolescents suffering from this di-
sease. Treatments aimed at blocking IL-17 represent an ap-
proach to manage inflammation and reduce symptoms of
juvenile arthritis.

In most patients with JIA, TNF-o and IL-1 are detected
in the synovial fluid or tissue. These pro-inflammatory cy-
tokines are produced by activated monocytes, macrophages,
and synovial fibroblasts. It is believed that TNF-o and IL-1
are of great importance in the destruction of cartilage.

1L-17 is produced by Th17 cells and induces a massive
tissue response due to the wide distribution of receptors for
this cytokine. 1L-17 is present in significant quantities in the
inflamed synovium and in small quantities in the peripheral
blood of patients with JIA.

K. Nistala et al. (2008) found high levels of Th17 and
IL-17A in the joints of children with JIA [7]. IL-17 is be-
lieved to play a key role in autoimmune inflammation [8].
IL-17 stimulates synoviocytes and macrophages that pro-
duce pro-inflammatory molecules such as TNF-o and IL-1
and synergizes with these cytokines to increase IL-6 and
IL-8. In addition, IL-17 directly contributes to co-destruc-
tion by regulating matrix metalloproteinases and stimulates
osteoclastogenesis through activation of the receptor indu-
cing nuclear factor-kB (RANKL).

In children with RD, a significant role is played not by
the absolute amount of production of certain cytokines, but
by the imbalance of pro- and anti-inflammatory cytokines,
which can arise under the influence of a damaging factor
such as a viral infection. In most children, after eliminating
the effect of the damaging factor, the normal ratio of cyto-
kines is restored, but in children with a genetic predisposi-
tion, the imbalance remains, which leads to the develop-
ment of RD [16]. The level of pro-inflammatory cytokines
correlates with the activity of inflammation and reflects the
severity of the disease, and also determines further progno-
sis [5].

Thus, the development of chronic inflammation in RD
is mediated by various disorders in the immune system; the
activity of inflammation correlates with changes in the syn-
thesis of a wide range of immune mediators. According to
modern concepts, the pathogenesis of immunoinflammato-
ry RDs is based on a combination of genetically determined
(HLA system, polymorphism of cytokine genes) and ac-

quired defects (imbalance) immunoregulatory mechanisms
that limit the pathological activation of the immune system
in response to potentially pathogenic environmental factors
such as infections, microbiota disturbances, hypothermia,
insolation [18].

The leading risk factors for decreased life expectancy in
JIA are diseases of the cardiovascular system, damage to the
urinary, gastrointestinal tract, infections and lymphoma [3].
Kidney pathology occurs in JIA with a high frequency —
from 57 to 73 % according to various authors [8, 9]. In many
patients with JIA, kidney damage determines the prognosis
and outcome of the disease, including death [4, 6].

A distinction is made between kidney damage, which is
directly related to the disease itself, and iatrogenic damage,
which is associated with the effects of drug therapy. Phar-
macotherapy of JIA remains one of the most difficult prob-
lems of modern clinical medicine (Kuzmina N.I., 2020). A
wide range of antirheumatic drugs are used for treatment
(glucocorticoids, gold preparations, sulfasalazine, lefluno-
mide, methotrexate, cyclosporine), and the effectiveness of
combination therapy has been shown (Lyskin A.G., 2014).
And often, treatment for juvenile idiopathic arthritis ac-
celerates or provokes kidney damage. Glucocorticoids and
cytostatics reduce the function of kidneys, which leads to
their diseases [5].

Most drugs used to treat JIA can cause kidney damage.
This is due to their direct nephrotoxic effect or the body’s
immune response mechanisms [7]. To assess the severity of
renal damage in autoimmune diseases, it is recommended
to use the chronicity index as an additional indicator. If the
indicator is high, the kidney changes are irreversible, im-
munosuppressive therapy is ineffective, and this, in turn, is
considered a poor prognostic sign. Changes in the kidneys
are usually diffuse in nature, resulting in chronic renal fai-
lure and renal amyloidosis [2]. All this dictates the need to
optimize early diagnosis, prognosis, correction, and preven-
tion of urinary complications in juvenile idiopathic arthritis.

According to various authors, renal pathology occurs in
20—75 % of patients with this disease. In terms of the fre-
quency of kidney damage, JIA ranks third among rheumatic
diseases, second only to SLE and WS [6].

A promising direction is the use of drugs obtained by
genetic engineering and having a selective effect on the
components of the pathological autoimmune reaction
(Nasonov E.L., 2015; Alekseeva E.I., 2018). However, the
dynamics of changes in the immunological parameters, in-
cluding cytokine status, during JIA therapy have not been
sufficiently studied, which will allow a more accurate assess-
ment of treatment effectiveness.

In this regard, the problem of increasing the efficiency
of correction for JIA remains extremely relevant from the
point of view of both scientific and practical pediatrics.

Thus, given the interest of the components of the im-
mune system, it is relevant to study the role of interleukin-
17Ain JIA to clarify its role in the pathogenesis of the disease
for determining additional diagnostic criteria and evaluating
the effectiveness of treatment.

The purpose of the study is to determine the role of in-
terleukin-17A in the early diagnosis of juvenile idiopathic
arthritis.
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Materials and methods

Thirty-eight children with juvenile idiopathic arthritis,
who made up the main group, were examined. The control
group consisted of 30 practically healthy children of the
same age who underwent clinical observation at the Family
clinic 35 of the Chilanzar district (Tashkent).

All subjects underwent in-depth clinical-immunologi-
cal and laboratory-instrumental examination. The studies
were conducted at the cardiorheumatology department of
the Tashkent Medical Academy multidisciplinary clinic.
Immunological studies of interleukin-17A content were
carried out at the Institute of Human Immunology and
Genomics of the Academy of Sciences of the Republic of
Uzbekistan.

Of the 38 patients, there were 20 (52.6 %) girls and 18
(47.4 %) boys aged 3 to 17 years (average of 10 years). The
duration of the disease ranged from 3 months to 8 years.

More than 50 % were children with a disease duration
of up to 1 year; the disease lasted for more than 5 years in 2
cases. The time frame for diagnosis ranged from 4 months to
3 years. The diagnosis was established using the classifica-
tion of juvenile idiopathic arthritis according to the second
version of ILAR and ICD-10.

Despite the sufficient clarity of the criteria for ear-
ly diagnosis of JIA, it took more than a year to diagnose
the disease in more than a third of cases, and only in 13
(34.2 %) patients the diagnosis was made in a timely man-
ner. Considering the aggressiveness of JIA course, the ti-
ming of diagnosis is of great importance, because timely
initiation of treatment leads to a further favorable prognosis
of the disease.

Results and discussion

We analyzed the occurrence of diagnostic clinical cri-
teria for JIA (Table 1). Most of the examined patients (29
(76.3 %)) were characterized by arthritis lasting 3 months

or more, morning stiffness, arthritis of the second joint that
appeared after 3 months and later, symmetrical damage to
small joints, effusion into the joint cavity. Pain, swelling, de-
formation and limitation of movement, increased local skin
temperature were noted in the affected joint. Large and me-
dium-sized joints (knee, ankle, wrist, elbow, and hip) were
most often affected — in 26 (68.4 %) cases. In 7 (18.4 %)
patients, there was damage to the cervical spine, 5 (13.2 %)
had bilateral sacroiliitis, in 1 (2.6 %) case, the disecase was
accompanied by Raynaud’s syndrome and 1 (2.6 %) patient
had an accompanying genetic disease, mucopolysacchari-
dosis (Hunter syndrome).

In 11 (28.9 %) patients, there was a persistent oligoar-
thritis, characterized by the fact that up to 4 joints were af-
fected during the entire period of the disease. Progressive
oligoarthritis occurred in 27 (71 %) cases and was charac-
terized by an increase in the number of affected joints after
6 months of illness.

Some features of the articular syndrome have been
found depending on the form of the disease, the nature of
JIA course, the gender and age of the patients. Thus, the
articular form of the disease with a subacute onset was ac-
companied by the development of arthritis with predomi-
nant damage to the knee and ankle joints (68 and 28 %,
respectively). Subsequently, the wrist and elbow joints were
most often added. At the same time, the process progressed
moderately, and productive changes prevailed. X-ray exami-
nation revealed predominantly Steinbrocker grade 1I. With
the acute onset of this variant of the disease, the wrist, meta-
carpophalangeal and interphalangeal joints of the hand were
most often involved in the process.

A study of the characteristics of joint syndrome depen-
ding on gender showed that in boys, the exudative compo-
nent is less pronounced (7 (18.4 %)), dystrophic changes
predominate (11 (28.9 %)) in the joints of the lower extremi-
ties (hip, knee, ankle, foot), idiopathic factor in blood se-

Table 1. Clinical forms of JIA

Indicator Number of patients %
Arthritis lasting 3 months and more 29 76.3
Damage to the large and medium-sized joints 26 68.4
Damage to the cervical spine 7 18.4
Bilateral sacroiliitis 5 13.2
Raynaud’s syndrome 1 2.6
Mucopolysaccharidosis 1 2.6
Persistent oligoarthritis 11 28.9
Progressive oligoarthritis 27 71
Exudative component 7 18.4
Dystrophic changes 11 28.9
Articular-visceral form 10 26.3
Kidney damage 28 73.7
Heart damage 5.2
Lung damage 2.6
Combined lesions of internal organs 10.5
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Table 2. The content of IL-17A in the blood in children with JIA depending on its form

Cytokine, pg/ml

Oligoarthritic form

Polyarthritic form

IL-17A

87.60 £ 2.51%*

114.5 +10.2*

Note: * — values are reliable compared to to healthy children (P < 0.05-0.001).

rum is detected extremely rarely. In girls, at the initial stages
of the disease, exudation predominated in the joints of the
upper extremities — wrist, elbow, small joints of the hand
(17 (44.7 %)).

The articular-visceral form was observed in 10 (26.3 %)
patients we examined and was clinically characterized by a
high temperature reaction, which was intermittent and did
not decrease with antibiotic treatment.

In 28 (73.7 %) cases, the disease occurred with kidney
damage, in 5.2 % with heart damage, in 2.6 % with lung
damage, and in 10.5 % of cases, there were combined lesions
of internal organs. In systemic forms, the articular syndrome
also had distinctive features. Thus, in one patient with an
allergic-septic variant, the disease began with persistent ar-
thralgia in large (knee, hip) and medium-sized (ankle, wrist,
and elbow) joints without visible changes in them.

According to several authors, pro-inflammatory cyto-
kines are currently considered as a mediator in the forma-
tion of the pathophysiological stage of autoimmune reac-
tions in JIA.

Analyzing the content of pro-inflammatory cytokine
(Table 2), a statistically significant increase was revealed in
patients with JIA in all variants of the disease. The highest
levels of IL-17A were observed in the polyarthritic form of
JIA with a large number of affected joints.

This is apparently due to the fact that in patients with the
polyarticular variant of the disease, the maximum activity of
the inflammatory process is observed.

Conclusions

1. Based on the study, the duration of JIA in children
ranges from 3 months to 8 years; large and medium-sized
joints are most often affected — knees, ankles, wrists, el-
bows, hips. A persistent course was observed in 28.9 % of
cases, and a progressive course in 71 %.

2. Peculiarities of the joint syndrome depending on gen-
der showed that in boys, the exudative component is less
pronounced (18.4 %), dystrophic changes (28.9 %) in the
joints of the lower extremities predominate. In girls, exuda-
tion in the joints of the upper extremities predominated —
44.7 %. X-ray examination revealed mostly Steinbrocker
grade 11.

3. In children with JIA, there is an increase in the level of
pro-inflammatory cytokine IL-17A by 5—10 times, depen-
ding on the articular or systemic variants of the disease.

4. An increase in IL-17A in the blood serum by more
than 2 times can be used for early diagnosis of different
forms of JIA.
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KapumaxkaHos I.A., MaaamiHosa M.LL.
TALLKEHTCbKQ MEAMYHQ AKAAEMIS], M. TALLKEHT, Y36EeKUCTAH

POAb iHTepAeNKiHY-17 npu IOBEHIALHOMY iAIONATUYHOMY APTPUTI

Pe3iomMe. 3axpopioBaHHs CyrIo6iB € aKTyaJbHOIO MPOBIEMOIO
nepiatpii. KOBeHUIbHUI ifionaTUYHUI apTPUT € MOLIMPEHUM XPO-
HIYHUM CUCTEMHUIM 3aIlaJIbHIM 3aXBOPIOBAHHSIM CYIJIO0IB y JiTeif;
OTro eTioNoriuHi (hakTopy 3aIMIIAI0ThCSl HEBITOMUMU. 3aXBOPIO-
BaHHSI MOXe BpaXkaTH MiTell Oyab-sIKOTO BiKY i XapaKTepU3y€ETbCs
TPUBAJIUM TIPOTPECYIOUUM T1€pediroM, 110 MPU3BOIUTD 10 PO3BU-

TKY KOHTPaKTYp i (hyHKIiOHATbHOI HEMOCTATHOCTI, a 3rOJI0M i 10
inBasinHocti. Ha mymMKy aBTOpiB CTaTTi, piBeHb iHTEpIeHKiHy-17
y CHPOBATIIi KPOBi IiTel i3 I0BEHIILHUM iTiOMaTUIHUM apTPUTOM
3QJIEKUTD Bil TPMBAJIOCTI 3aXBOPIOBAHHSI, @ TAKOX MOT0 TSIXKKOCTI.
Ki1i04oBi cjioBa: nity; 10BeHiIbHUIL inioMaTUYHUIT apTPUT; LM~
TOKiHU
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Intellectual functionality of speech in children
of older preschool age with logopathology

Abstract. Background. The purpose of this study is to identify the current state of intellectual functioning, which
affects the speech readiness to study at school, of older preschool children with logopathology. The study included 607
older preschool children (5—6 years old), 250 with normotypical psychophysical development and 357 with speech dis-
orders (dyslalia, stuttering, rhinolalia, dysarthria). Materials and methods. To evaluate the intellectual functioning
of older preschool children with logopathology, methods were developed aimed at studying visual-motor coordination,
auditory-verbal memory, verbal-spatial representation, verbal-logical thinking, verbal attention. Results. The results of
the experimental study give a clear idea that there are significant differences in the formation of intellectual functionality
between children with logopathology and those with normotypical psychophysical development. Older preschool children
with speech disorders had low ability to copy graphic images, violations of independent control and planning their own
activities, problems with the consistent reproduction of words, the volume of memorization, the strength of retention of
stimuli, the speed and accuracy of reproduction of speech information, the difficulties understanding spatial relations in
the addressed and own speech; verbal and logical skills are formed heterogeneously. Some preschoolers with logopatho-
logy can classify objects by features, generalize them, understand the figurative meaning of words and the content of
texts. Others experience certain difficulties and make many mistakes; their verbal attention is not sufficiently developed,
which prevents children from perceiving educational material. Conclusions. Accordingly, low indicators of visual-motor
coordination, auditory-verbal memory, verbal-spatial representation, verbal-logical thinking, verbal attention in older
preschool children with speech disorders indicate insufficiently formed intellectual functionality. This will affect their
speaking readiness and learning the curriculum at school.

Keywords: intellectual functionality; speech disorder; older preschool children; visual-motor coordination; auditory-
verbal memory; verbal-spatial representation; verbal-logical thinking; verbal attention

Introduction

The intellectual functionality of speech readiness pro-
vides the basic content of numerous models of the genera-
tion and development of speech [1—3]. According to the re-
sults of physiological [4—6] and psycholinguistic [7] studies,
the speech programming subsystem has a general functional
algorithm of action: motive, formation of an idea (speech
intention), semantic structuring (syntaxization) of an idea,
semantic syntax, surface syntax (transformation of an utte-
rance into a grammatical structure), phonological and mo-
tor programming of an utterance. Its coordinated mecha-
nism contributes to the generation of speech. A formulated
idea (thought, speech intention) is a process of internal

speech. Its structure is not clear enough and formless. The
main purpose of the idea is to perform a speech act in the
form of dialogic or monologic speech. The stage of trans-
formation is the semantic structuring of a thought or its
encoding into an internal word. Next, thought is mediated
in the meanings of external words, that is, lexical-semantic
organization, grammatical construction (information pro-
cessing) takes place. The process of speaking is carried out as
a result of phonological and motor programming or phona-
tion, acoustic and articulatory action. According to studies,
the success of speech implementation depends on the state
of cognitive operational support, namely intellectual func-
tionality: operative, declarative (base of verbal-semantic in-
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formation — knowledge about the surrounding world, own
experience) and procedural (knowledge about the method
of performing actions) memory, properties of attention,
thinking operations [4, 7—10].

A damaged interrelationship of intellectual functionality
leads to difficulties in perceiving, imagining, comprehending,
and reproducing speech information. Underdevelopment or
damage to subsystems of planning and regulation of the fic-
titious language and speech system significantly disrupts the
child’s cognitive activity [11—14]. In children with speech
disorders against the background of the relative preservation
of the semiotic component, there are deviations in the intel-
lectual and regulatory components, which does not guarantee
a sufficient level of formation of speech readiness [15, 16].

From a neurophysiological and psycholinguistic point
of view, speech is a component of higher mental functions,
carries out voluntary mediation of mental processes, unites
and organizes them [4, 7, 17]. In particular, sensory percep-
tion of the surrounding world creates objective images in the
child’s mind. Given that language is a tool for communica-
tion, the word acts as the initial image of a representation.
It is transformed into a concept, combined into semantic
groups, and assimilated in the process of concentration and
memorization (Fig. 1).

Accordingly, in children of older preschool age, the cog-
nitive component of speech readiness involves the develop-
ment of visual-motor coordination, auditory-speech memory,
verbal-spatial representation, and verbal-logical thinking. In
particular, visual-motor coordination ensures the coordina-
ted activity of movements that are performed under the con-
trol of the visual analyser [ 18—21]. With the help of vision, the
child gets to know the surrounding informational and subject
world, exercises control over his actions, improves skills and
abilities during subject activities. Visual-motor coordination
includes the development of visual perception, fine motor
skills and visual-spatial orientation. The formation of these
components determines the child’s readiness for school.

Auditory-verbal memory is responsible for perception
(with the help of an auditory analyser), storage (encoding pro-
cess, memorization of information) and reproduction (trans-
mission of encoded information through the speech central
and peripheral departments) of verbal information. This type
of memory develops after the formation of motor, emotio-
nal and image memory. Auditory-verbal memory maintains

a close relationship with the functions of the dominant left
hemisphere, where Broca’s and Wernicke’s areas are located,
which are associated with the functioning of the second sig-
nalling system [17]. This type of memory is essential during
the perception and assimilation of verbalized knowledge, per-
forms active mental processing of informative materials [5,
8—10]. Individual features of auditory-verbal memory include
volume (amount of memorized information), speed (memo-
rization time), accuracy (relevance of the reproduced mate-
rial), strength (duration of storage of learned information),
reproduction (speed of recalling the necessary information).
All components of auditory-verbal memory are important for
children’s educational activities in educational institutions.
Verbal-spatial representation provides an understanding of
spatial representations and concepts that surround the subject
of research (impressive speech), ability to use prepositions and
spatial speech constructions during communication (expres-
sive speech). Spatial orientation is formed simultaneously
with general motor activity, auditory, visual, and kinesthetic
analyser system. The process of awareness of spatial relation-
ships, their verbal meaning is attributed to a complex mecha-
nism of thought-speech activity. This type of thinking is a kind
of mental action and is oriented towards the performance of
practical-spatial tasks according to existing images and ima-
gery (perception of time, location, estimation of the distance
to an object, the position of one’s own body, etc.) [16]. One
thing is certain: during manipulative actions with objects, the
child begins to realize their position in space: on the top shelf,
under the chair, next to the cup, to the left of the toy, to the
right of the doll, between the books, etc. The formation of
spatial thinking in a preschooler ensures adequate orientation
in social and everyday conditions, the ability to operate with
imagery during play and educational activities [2].
Verbal-logical thinking organizes a thought-speech pro-
cess during which information about the established con-
nections and relations between cognitive objects is trans-
formed into internal speech, undergoes sign-speech coding,
is grammatically constructed, and implemented in the form
of concepts, statements, and conclusions. In the scientific
works [22], it is noted that mental activity in children is
formed in stages. First of all, there is an analytical percep-
tion of surrounding objects. Subsequently, thinking actions
are accompanied by speech without relying on the subject
component. The next stage is solving thinking tasks men-
tally — using internal speech. And the
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final point is automation, generalization
of mental operational actions, their im-
plementation in practical, game, educa-
tional activities.

Verbal attention provides conscious
perception and concentration on speech
information. According to the generally
accepted concept [3, 22, 23], attention
is a special form of mental activity, pro-
vides conditions for the functioning of
cognitive processes, it is characterized by
the orientation and concentration of the
individual’s consciousness on significant
subjects, objects, or experiences. Atten-
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Figure 1. Word transformation

tion does not have its own content, but is
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determined by specific properties: distribution, volume, sta-
bility, selectivity, switching, concentration. The formation of
verbal attention in older preschool children ensures the abil-
ity to focus on speech material: listen to instructions, unde-
rstand messages, perform actions as instructed, and not react
to extraneous stimuli when performing tasks.

Underdevelopment of the cognitive component leads to
disorientation, maladaptation, social stigmatization, as well
as persistent difficulties in learning the school curriculum.
As a result, the problem of integrating children with logopa-
thology into the educational environment of an educational
institution arises.

The purpose of this study is to identify the current state
of intellectual functioning, which affects the speech readi-
ness to study at school, in older preschool children with
logopathology.

To achieve the set goal, the following tasks are expected to
be performed: to consider the issue of the impact of intellec-
tual functionality on the speech readiness of older preschool
children to study at school; outline the types of methods
for comprehensive diagnosis of intellectual functionality of
speech readiness; to reveal the state of formation of intellec-
tual functionality of older preschool children with normotyp-
ical psychophysical development and speech pathology.

Materials and methods

Design. To study the intellectual functionality of speech
readiness in older preschool children with logopathology,
we focus on the state of development of their visual-motor
coordination, auditory-verbal memory, verbal-spatial repre-
sentation, verbal-logical thinking, and verbal attention. The
results of the study of children with logopathology are com-
pared with the indicators of their peers with normotypical
psychophysical development.

Participants. The study included 607 older preschool chil-
dren (5—6 years old), 250 with normotypical psychophysical
development and 357 with logopathology (dyslalia (n = 212),
stuttering (n = 40), rhinolalia (n = 28), dysarthria (n = 77)).

Instruments. The state of formation of intellectual func-
tionality is investigated using methods aimed at studying in
older preschool children with logopathology and normo-
typical development: visual-motor coordination [18] during
redrawing of four images; auditory-verbal memory [24] du-
ring the tasks “Remember the words” (consistency, volume,
strength), “Find numbers by ear” (speed), “Recreate the
story” (accuracy); verbal-spatial representation [16] during
the tasks “Understanding spatial prepositions in speech”,

“Understanding spatial concepts” (impressive speech),
“Using spatial prepositions in one’s own speech” (expressive
speech); verbal-logical thinking [25] during the tasks “Find
an extra word”, “Name in one word” (classification of words
according to typical features of objects), “Understanding
the figurative meaning of words”, “Understanding the mea-
ning of the story” (ability to analyse and draw conclusions);
verbal attention [3] — assessment of concentration, stability,
distribution, volume, switching, selectivity of speech signals
during activities. Tasks for studying the sequence, volume,
strength of auditory memory are evaluated by the number of
reproductions of given words. All the rest are evaluated ac-
cording to a three-point system: 3 points — correct execu-
tion; 2 — from one to two errors; 1 — from three to four er-
rors; 0 — more than five errors. The total number of points
that a child can receive is presented in Table 1.

Experimental research includes variational-statistical
(quantitative) and qualitative analysis of study materials
[26], which allows understanding the structure of the stu-
died phenomenon, its variability, dependence, relation-
ships, and principles of functioning.

An important component of the psychological and peda-
gogical experiment is also the collection and processing of
research materials. The implementation of this stage is en-
sured by the formed system of evaluation criteria (based on
point measurement). Quantitative and statistical analysis
provides grounds for identifying the levels of development
of the phenomenon under study, namely low, medium, and
high. Qualitative analysis considers a holistic approach fo-
cused on the inductive description of the studied unit. Vari-
ational-statistical and qualitative analyses during the exami-
nation of the cognitive component of the speech readiness
of older preschool children with logopathology to study at
school provide grounds for making a psychological-pedago-
gical characterization and generalized conclusions regarding
the planning of educational and developmental work.

Differences in research results (while performing ex-
perimental tasks) between children with logopathology and
those with normotypical development are confirmed by the
Student’s parametric t test.

Results

The study of visual-motor coordination found a high
level of copying in 54.4 % (n = 136) preschoolers with nor-
motypical development and 34.7 % (n = 124) with logo-
pathology. The results of this group of children indicated a
high level of self-control and planning of their own activi-

Table 1. Methods for studying intellectual functionality

Contentcg:nt:;:::‘etzllectual Methods Evaluation criteria Points
Visual-motor coordination Bender Redrawing images 12
Auditory-verbal memory Korobko Consistency, volume, strength, speed, accuracy 26
Verbal-spatial representation Konoplyasta Impressive speech, expressive speech 9
Verbal-logical thinking Dedov Classification by characteristics, analysis, and conclusions 12
Verbal attention Bielova Sglr;f;(taic'ictr;ation, stability, distribution, volume, switching, 6
Total score 65
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ties. Their images were similar to the sample: the overall size
of the image and its details, required tilt, position in space
(relative to other images) were taken into account; the lines
of the drawings are clear; the number of structural details
is preserved; task is completed independently. The average
level was more frequent in preschoolers with logopatho-
logy (40.3 %; n = 144) than with normotypical development
(34.4 %; n = 86). All drawings are visually similar to the
sample, but their position in space and sizes did not match,
the children needed stimulating help from an adult. A low
level was observed in 25 % preschoolers with speech disor-
der (n = 89) and only in 11.2 % (n = 28) with normotypi-
cal psychophysical development. The depicted drawings did
not correspond to the given sample, which indicated insuf-
ficiently formed graphic skills.

The research indicators show differences in the develop-
ment of visual-motor coordination between the two groups
of children. Preschoolers with logopathology have a lower
ability to copy graphic images than their peers with normo-
typical development, the independence of control and plan-
ning of their own activities is impaired. The main indicators
are as follows: non-sequential image of figures on the sheet;
the task caused fatigue and reduced the quality of copying;
distortion of drawings: incorrect reproduction of dimen-
sions (as a rule, their increase), mutual location, change in
the number of elements, size, shape, inconsistency in spatial
location. The most errors are observed in children with dys-
arthria (46.8 %; n = 36) in whom operational actions of the
fingers suffer, namely holding a pencil. Preschoolers cannot
adjust the pressure of the pencil, draw sloppily, do not ad-
here to the outline of the image, etc.

The study of auditory-verbal memory involved inves-
tigating the abilities of older preschool children with logo-
pathology to remember speech stimuli and reproduce them
correctly. High indicators were observed in 51.2 % (n = 128)
of children with normotypical psychophysical development
and 32.5 % (n = 116) with logopathology. Preschoolers
performed all tasks independently, played most words with
orientation to visual stimuli (volume); clearly, consistently
reproduced the stimuli proposed for memorization (accura-
cy); kept information in memory for a long time (durability);
carried out alternate presentation of the material (sequence);
performed tasks quickly (speed). The average level was
more frequent in preschoolers with logopathology (41.5 %;
n = 148) than in children with normotypical development
(38.4 %; n=96). This group often had problems reproducing
material presented verbally without visual reinforcement
(volume); replacing words with others that have a similar
meaning (accuracy); after a break, all words are reproduced
(strength); order is not maintained, grouping of numbers on
one’s own choice occurs (sequence); more time is needed to
recall the material (speed); children required a stimulating
help of the teacher. A low level was found in 26.1 % children
with logopathology (n =93) and only in 10.4 % (n = 26) with
normotypical psychophysical development. Children me-
morized a few words (volume); stimuli were not correctly re-
produced by them (accuracy); the material was not remem-
bered (strength); the sequence is broken; stimuli for a certain
experimental time are not reproduced (speed); the need for
constant help from an adult is needed.

The state of formation of impressive (understanding of
verbal constructions) and expressive (use of verbal construc-
tions in speech) verbal-spatial representation is most cha-
racteristic of older preschoolers with normotypical psycho-
physical development (66.4 %; n = 166) than with speech
disorders (33.1 %; n = 118). Children from this group
showed good orientation in the surrounding space; they
understood spatial prepositions (before, behind, for, over,
under, on, near, between, near, in) in addressed speech; cor-
rectly answered the teacher’s questions; correctly found the
spatial location of the object in the picture; understood the
meaning of the spatial relations “right” — “left”, “above” or
“above” — “below”; determined the position of the subject
in relation to another subject; used spatial prepositions in
their own speech (in, on, under, between, near, before, over,
through, behind); performed tasks independently.

The presence of an average level is observed in a signifi-
cant percentage of children with speech disorders (47.3 %;
n = 169) and is less frequent in normotypical development
(27.2 %; n = 68). In such children, the understanding of the
spatial belonging of objects depends on the state of their con-
centration; they made errors during the verbal designation
of the spatial location of some objects in relation to others;
there is a constant need for stimulating help from an adult.
A low level was found more often in preschoolers with logo-
pathology (19.6 %; n = 70) than in those with normotypical
development (6.4 %; n = 16). Children did not sufficiently
understand the content of spatial relations in addressed
speech, had problems determining the position of an object
in relation to another objects, confused spatial prepositions
in their own speech, needed constant help from an adult,
namely the repetition of logical-grammatical constructions,
which confirmed their low level of auditory-speech memory.

The indicators of the research materials showed that
62.4 % (n = 156) of older preschoolers with normotypical
psychophysical development and 36.4 % (n = 130) with
logopathology had a high level of verbal and logical thin-
king, most of the latter were children with dyslalia (54.7 %;
n = 116). They independently performed tasks, had a ten-
dency to systematization, accuracy, criticality, consistency,
correctly classified subjects — grouped them according
to aggregate characteristics, were able to generalize — to
combine subjects, objects, phenomena, abstract concepts
according to certain characteristics, had a well-developed
semantic analysis and understanding of the subtext of meta-
phors and figurative meanings, were able to analyse life situ-
ations and draw appropriate conclusions.

The average level is characteristic of 50.4 % (n = 180)
of examinees with logopathology and only 37.6 % (n = 94)
without speech disorders. Such children did not concentrate
enough on subject classification tasks regarding their ge-
neralization, analysis, and conclusions, performed exercises
with minor errors. There was often a need for stimulating
help from an adult. A low level is observed only in 13.2 %
(n = 47) preschool children with speech disorders, it was
more common in children with dysarthria (27.3 % (n = 21)).
This category of preschoolers needed constant help from an
adult. During the execution of the tasks, a slow transition was
made from one type of question to another, most of them
were done incorrectly, with significant difficulties when per-
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forming tasks related to the classification and generalization
of subjects by features; children were unable to explain the
meaning of metaphors and figurative meanings, had prob-
lems with analysis and formulation of conclusions to the text.

A high level of verbal attention was mostly observed in
children with normotypical psychophysical development
(55.2 %; n = 138) and slightly less frequent in those with logo-
pathology (33.1 %; n = 118). Preschoolers listened carefully
to the interlocutor and independently performed speech tasks
(concentration of attention), were able to focus on verbal
tasks for a long time (stability of attention), performed several
verbal actions at the same time (listening to instructions and
performing tasks; distribution of attention), worked on vari-
ous verbal exercises during the entire lesson (attention span),
switched from one verbal action to another (switching atten-
tion), focused on verbal tasks (selectivity of attention).

The average level was more common in preschoolers
with logopathology (42.9 %; n = 153) than in those with
normotypical development (36 %; n = 90). Children in this
group often had problems concentrating on speech tasks,
which led to errors. But with the stimulating help of the
teacher, most of the tasks were performed correctly. A low
level was found in 24.1 % (n = 86) children with logopatho-
logy and only in 8.8 % (n = 22) with normotypical develop-
ment. They quickly tire, lose interest in completing tasks,
needed constant help from an adult.

The analysis of intellectual functioning shows that high
level (from 44 to 65 points) was observed in 80.8 % (n = 202) of
children with normotypical psychophysical development and
42 % (n = 150) with logopathology (Fig. 2). Children of this
category have sufficiently formed visual-motor coordination,
auditory-speech memory, verbal-spatial representation, ver-
bal-logical thinking, and verbal attention. They took an active
part in the research, had a positive attitude towards completing
the tasks, explained their choices in an accessible way, per-
formed the exercises correctly (sometimes there were isolated
mistakes that the preschoolers corrected on their own). Ex-
perimental tasks were performed without the help of a teacher.

The average level (from 22 to 43 points) was more com-
mon in children with logopathology (45.9 %; n = 164) and
less frequent in peers without speech disorders (19.2 %;
n = 48). In this group, we observe excessive fussiness, inat-
tention during tasks, which often led to mistakes. To ensure
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better results, this group of children needs stimulating, mo-
tivational and emotional support from adults.

A low level (from 0 to 21 points) was found only in chil-
dren with logopathology (12 %), mostly with dysarthria
(27.3 %; n =21), less often in other categories. The outlined
group of preschoolers was passive, not interested in perfor-
ming experimental tasks. Some children wanted to play and
had no desire to cooperate with the teacher. The study of
intellectual functionality revealed that they had poorly de-
veloped visual-motor coordination, auditory-speech me-
mory problems, violations of verbal-spatial representation,
verbal-logical thinking, and verbal attention. Preschoolers
made many mistakes when solving tasks even with the help
of an adult, did not explain their choice, avoided difficulties,
and could refuse to do the exercises (Fig. 3).

Statistical analysis of the generalized results of the study
on intellectual functioning showed that most older preschool
children with logopathology (M = SD = 42.27 + 14.27;
SEM = 0.97) compared to those with normotypical psy-
chophysical development (M £ SD = 53.67 * 10.54;
SEM = (.94) had no sufficiently formed visual-motor coor-
dination, auditory-verbal memory, verbal-spatial represen-
tation, verbal-logical thinking and verbal attention. Experi-
mental data of children with speech disorders (t, ) is 7.7883.
The detected standard error of difference is 0.375. Taking
into account the degree of freedom (y = 340), the tabular
(t,,) value within p = 0.05 corresponds to 1.967. Since the
empirical results are more tabular (t  7.7883 >t  1.967),
the H1 hypothesis at the significance level of 5 % (p = 0.05)
becomes reliable and gives grounds for asserting that there
are significant differences between the groups of the exa-
mined children with logopathology and those with normoty-
pical psychophysical development.

Discussion

Referring to the research of scientists, we can claim that
the lack of intellectual functionality delays the development of
the semiotic component of speech, namely the phonetic, lexi-
cal, and grammatical levels [1, 3, 4, 13]. In particular, the lack
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Figure 2. The general level of formation
of intellectual functionality

Figure 3. The level of formation of intellectual
functionality by categories of children
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of visual-motor coordination in children with logopathology
indicates their lagging behind the age norm [19, 20], which in
the future will lead to difficulties in mastering written speech
and reading. Low indicators of auditory-speech memory
(sequence of reproducing words, volume of memorization,
strength of retention of stimuli, speed and accuracy of repro-
ducing speech information, inability to remember verbal ma-
terial) provoke difficulties in learning the school curriculum in
future junior high school students [8, 12, 14, 15, 27].

Irregularity of verbal-spatial representation causes dif-
ficulties in understanding verbal constructions and using
them in speech, which affects the level of intellectual de-
velopment and the child’s general readiness for schooling.
Problems of verbal and logical thinking reduce the working
capacity of preschoolers and, accordingly, affect the quality
of task performance. The inability to concentrate attention
on educational activities leads to impaired perception of
speech information, its memorization, representation, re-
flection, and verbal reproduction.

The psychological component of speech readiness and
its elements (cognitive (intellectual functionality), moti-
vational, and emotional) provide the basic content of nu-
merous models of speech production and development [3].
The results of scientific research prove that the subsystem of
speech programming has algorithm of action: motive, opi-
nion, semantic structuring of an opinion, semantic syntax,
surface syntax, phonological and motor programming of an
utterance. Its coordinated mechanism contributes precisely
to the generation of speech.

The speech motive (speech need) indicates the child’s de-
sire to communicate with people close to him. There is an ac-
tivation of speech processes that ensure the awareness of verbal
information, and affect the stability of motives, opportunities
for self-expression, and satisfaction from communication [1].
Communicative orientation largely depends on the positive
and emotional communication of the child in a close environ-
ment. A comfortable atmosphere significantly affects the pro-
ductivity and purposefulness of speech production; according-
ly, unfavourable conditions can block speech activity [13, 15].

The study of operational support specifies the state of
formation of the psychological component of speech readi-
ness in children with speech pathology through cognitive
(intellectual functionality: visual-motor coordination,
auditory-speech memory, verbal-spatial representation,
verbal-logical thinking; neuromotor functionality: manual,
oral, articulatory praxis), motivational (motivational orien-
tation, learning motivation, speech motivation), emotional
(verbal-emotional adaptability) subsystems.

Conclusions

Analysis of the research results and statistical confirma-
tion provide an opportunity for the following conclusions.
Most older preschool children with logopathology have an
insufficiently formed state of intellectual functionality of
the cognitive-psychological component of speech readiness.
Visual-motor coordination in preschoolers with logopatho-
logy develops slowly, so it lags behind the indicators of nor-
motypical development. In children, mainly with dysarthria,
there is a low ability to copy graphic images and a violation
of independent control and planning own activities. The au-

ditory-verbal memory of preschoolers with logopathology is
not formed according to their age, so there are problems in
the consistent reproduction of words, the volume of memo-
rization, the strength of retention of stimuli, the speed and
accuracy of reproduction of speech information. Verbal-
spatial representation in some groups of preschoolers with
speech disorders (especially with dysarthria) is at the stage of
development. They have difficulties in understanding spatial
relations in a spoken language, determining the position of
an object in relation to another objects, confuse spatial pre-
positions in own speech. Verbal-logical thinking is formed
differently in all children, in particular, most preschoolers
with dyslalia (less so with stuttering and rhinolalia) are able
to classify objects by their features, generalize them, under-
stand the figurative meaning of words and the content of
texts. Other children, especially with dysarthria, experience
certain difficulties and make many mistakes. Verbal attention
constantly needs motivational and emotional reinforcement.
Its properties in most older preschool children with logopa-
thology are not sufficiently focused and long-lasting, which
prevents them from carefully perceiving speech information
(concentration), concentrating on it for a long time (persis-
tence), additionally performing other verbal tasks (distribu-
tion), practicing a greater number of speech exercises during
the lesson (volume), switching to other actions without dif-
ficulty (switching), focusing on a specific verbal task without
paying attention to extraneous stimuli (selectivity). Volitio-
nal self-regulation is a weak point in the general development
of children with logopathology, it was determined by such
features as avoidance of difficulties by children; not making
efforts to perform difficult tasks; ignoring, not analysing own
mistakes; the need for stimulating help, constant support,
encouragement and approval from the teacher.
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of the studied children for their cooperation.
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IHTEAEKTYAAbHA PYHKLIOHAOABHICTb MOBAEHHS B AiT€ CTAPLLOro AOLUKIABHOIO BiKY 3 AOTOMATOAOrIEIO

Pe3iome. AkryanbHicTh. MeTa 1OCTiKEHHS: BUSBUTU Cydac-
HMIl CTaH IHTEJNEKTYaJbHOI HisUIbHOCTi, 110 BIUIMBA€ HA MOB-
JICHHEBY TOTOBHICTh O HaBYaHHS B IIKOJIi, Y MiTEl CTapuIOTO
JOIIKIJIBHOTO BiKy 3 Jioromarosorieto. O6crexeHo 607 miteit
CTapIIOro JIOLIKiILHOro Biky (5—6 pokiB): 250 i3 HOpMOTHIIO-
BUM MCUXO(i3UUHUM PO3BUTKOM Ta 357 i3 MaTOJIOTi€I0 MOBJIEH-
Hs (AUcnanis, 3aikaHHsI, puHoOJatis, au3aptpis). Marepiaam Ta
MeTOaM. JIJIsl OIliHKM iHTeIeKTyaIbHOI MisUTbHOCTI AiTeil cTapiio-
ro JOUIKiJILHOTO BiKY 3 JIOTOIATOJIOTIEI0 pO3pOOIeHI METOAUKH,
CIPSIMOBAaHi Ha BMBYEHHSI 30POBO-MOTOPHOI KOOpAMHALLil, CITy-
XO-MOBJICHHEBOI TIaM’sITi, CJIIOBECHO-TIPOCTOPOBOTO YSIBJICHHS,
CJIOBECHO-JIOTIYHOTO MUCJIEHHSI, BepOaibHoi yBary. Pe3yabraTu.
PesynbraTi eKcriepuMeHTaIbHOTO JOCIIIKEHHS AI0Th YiTKE YsIB-
JIEHHS TIPO HasIBHICTb iCTOTHUX BiAMiHHOCTEH y c(hopMOBAHOCTI
iHTeNeKTyaabHOl (PYHKIIIOHAJBHOCTI MiX IpymaMu IiTei i3 Jio-
romnaToJIOTiEI0 Ta HOPMOTUIOBUM TCUXO(MIZUYHUM PO3BUTKOM.
it cTapmoro AOLIKIBHOTO BiKY 3 MOPYLIEHHSIMU MOBJIEHHS
MaJId HU3bKY 3[aTHICTb 10 KOIiloBaHHS rpadiyHux 300paxkeHb,
TOPYIIEHHS] CaMOCTITHOTO KOHTPOJIIO Ta TUTAHYBAaHHSI BJIaCHOL
NiSUTbHOCTI, MPOOJIeMU 3 MOCIiTOBHUM BiITBOPEHHSIM CJIiB, 00-

CSTOM 3aItaM’sITOBYBaHHSI, CUJIOI0 YTPUMaHHST CTUMYJIB, IIBUI-
KICTIO i TOYHICTIO BiITBOPEHHSI MOBJIEHHEBOI iH(OpMaIiii, Tpym-
HOIIIi 3 PO3YMiHHSIM MPOCTOPOBUX BiTHOIIEHb Y 3BEPHEHOMY Ta
BJIACHOMY MOBJIEHHi; CJIOBECHO-JIOTiUHi HaBUYKU (HOPMYIOTHCS
HEOMHOPIAHO. JlesKi AOMKIIBHUKUA 3 JIOrOMaTOJIOTIEID MOXYTb
KiacudikyBaTH IIpeJMETH 3a O3HAKAMU, y3araJbHIOBATH iX, pO3y-
MiTH TIepeHOCHE 3HAYeHHS CJIiB i 3MIiCT TeKCTiB. [HIII BimuyBaiOTh
MEeBHi TPYAHOILI i poOJISITE 6araTo MOMUIOK, MalOTh HEAOCTATHLO
PO3BUMHEHY BepOaJibHY YBary, 110 3aBaXka€ CpuiiMaTH HaBYJIb-
HMii MaTepias. BUCHOBKM. TakuM 4MHOM, HU3bKi MOKa3HUKU
30pOBO-MOTOPHOI KOOpPAMHALIiI, CIyXO-MOBJIEHHEBOI ITaM’sTi,
CJIOBECHO-TIPOCTOPOBOTO YSIBJIEHHSI, CJIOBECHO-JIOTIYHOTO MUC-
JIEHHSI, BepOaJIbHOI yBaru B AiTell CTapIIOro MOIIKIIBHOIO BiKy 3
JIOTOTIATOJIOTIEI0 CBiZYaTh MPO HEOOCTATHBO C(POPMOBaAHY iHTE-
JIeKTyasIbHY (PyHKIIOHATBHICTh. Lle BriMHe Ha IXHIO MOBJICHHEBY
TOTOBHICTb i BUBUYEHHSI LIKIJIHOI TPOrpaMu.

Kimro4oBi cjioBa: inTenexTyanbHa GYHKLIOHAIBHICTD; TOPYIIEH-
HsI MOBJICHHSI; JIiTY CTapIIOTO AOIIKIJILHOTO BiKY; 30pOBO-MOTOpPHA
KOOPIMHALLisT; CIyXO-MOBJIEHHEBA TIaM’SITh; CJIOBECHO-TTPOCTOPOBE
YSIBJIEHHSI; CJIOBECHO-JIOTIYHE MUCJICHHSI; BepOaibHa yBara
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bioeTnyHi T MeAUKO-COLIOAbHI MPOBGAEMU AiTen
3 AediunTOM ropMOHY POCTY

Pesiome. Axmyaavnicmo. IIpozpec meduunoi nayku ma npaxmuku po3UiUpioe MONCAUBOCMI HAOGHHS MeOUUHOI
00noMo2U HaACeAeHHIO, Npome 600HOHAC CMABUMb HOGI NUMaHHs Oioemuuroeo xapakmepy. Koncyaomauii 3 numars
nediampuyHoi emuku cmarmo PYMUHHON NPAKMUKOK 0a2amboxX OUMAHUX NIKY8AAbHUX 3aKAadie, 00HAK OioemuyHi
npobaemu HU3bKOpocaux dimeil we Hedocmamuovo docaioxnceni. Mema: eusenenns ma ananiz 6ioemuyHux i MeouKo-
couianvrux npooaem y dimeil 3 deghiyumom eopmony pocmy (I'P) sk nomenyitinux 6ap epie ceoeuachoi diaenocmuxu
ma gopmyseanHs Komniacumuocmi 0o samicnoi mepanii. Mamepiaau ma memoou. JlociioxiceHHs 6UKOHYEANOCS HA
6a3i KHII «Odecvka obnracha dumsua kainivna aikapus» OOP'y 2012—2020 pokax. 10enmudpixayis 6ioemuunux ma
MeOUKO-COUIANbHUX NPOOAEM NPOBOOUAACH 3a Pe3yAbMAamam aHKemy8anHs, 300py anamuesy, 6ecio, 00 eKmueHo2o
obcmedicerts nayicnmie ma ananizy meouunoi dokymenmauyii y koeopmi, do sakoi yeitiuwau 94 dumunu 3 JII'P eéikom
7,2 £ 0,4 poky 3 nuzvkum 3pocmom (SDS 3,4 = 0,1) ma ix 6amoxu (124). Pezyasmamu. Busieieno o3naku nopyuenns
2INNOKPamiecvK020 NPUHYUNY 00NOMO2U ma CApUsHHSA («pobu 000po») y euensndi nizHvoi/Hemounoi diaeHocmuku 3a-
xeoprosants (10,6 % eunadkie) ma Hen08HO20 GUKOHAHHS AOKAALHUX NPOMOKOAIE 6eders xeopux dimeii (6,4 %).
TopywenHs 2innoKpamiecvk020 NPUHUUNY HE3ANO00ISHHSL WKOOU (<nepul 3a éce He HAWKO00b») GUABUAUCS aKmamu
nebaxcanux saeuuy (16,0 %) ma cepiioznux nebaxcanux seuu (3,2 %) nio uac nposedenns 3amicnoi mepanii. O3Haxu
nopyuleHHs: coyiansHoi cnpagedaugocmi cmocosro dimeti i3 TP idenmughikosani y euensoi 3anedbarnocmi (8,5 %),
couianvho-exoHomiunux npoonem cim’i (12,8 %) ma 3oeniunvocepedosuugux oomemncenv (9,6 %). [lopywenns aemo-
Homii ocobucmocmi Husvkopocaux dimeil 3 JII'P susgasaucs y eueaadi ghizuunoi ma ncuxono2ivnoi scopcmoxocmi 6 cim’i
(29,8 ma 38,3 % 6ionoeiono), osnak cmuemamusauii (25,5 %), wxitbnoeo oyniney (27,2 %), meduunoi 3anedbanocmi
(5,3 %), aikapcokoeo namepranizmy (6,4 %) ma 2ineponixu (10,6 % eunadkis). Bucnosku. Y npoueci éedenns dimeil
3 JII'P suseéaeno HU3Ky GioemuyHux ma meduko-couiarvHux npoosem. Huzvky Komnaacumuicms 0o mepanii pexomoi-
HAHMHUM 20PMOHOM POCHLY AMHOOUHU MOJICHA PO32AA0amU K CAMOCMIlIHY Gioemuyty npobaemy, nog a3any 3 AIKapcoKum
namepHanizmom ma mMmeduuHo0 3aneddanicmio.

KimouoBi ciioBa: nusekuii 3picm; 6ioemuuni npobaemu; dimu

Bctyn

BypxmmBuii po3BUTOK Cy4acHOI MEOWYHOI HayKW Ta
MPaKTUKKA PO3IIUPIOE MOKIMBOCTI 3MIITHEHHSI 3M0POB’sI
HaceJIeHHsI, TPOTe BOJAHOYAC CTaBUTh HOBi MUTaHHS, 30-
Kpema OioeTnuHoro xapakrepy [1]. HeBumankoBo B Ykpai-
Hi BiIIIOBiIHO 10 MixXKHAPOIHUX CTAaHAAPTIB BUILIOI MEIUY-
HOI Ta (hapMalleBTUYHOI OCBITH IOCJIiIOBHO Peali3yeThCs
CTpareris TOAUIJIOMHOTO Ta MiCASIAUIIIOMHOTO HaBYaHHS
OCHOB OioeTrku Ta 6io6e3nexku [2]. MexiaTpuuHa GioeTu-
Ka, 110 JOCJIIXY€E Ta BUPILIYE MOPAJIbHO-ETUYHI Ta COLLi-

aJIbHO-€KOHOMIUHi TTpo0JieMU HalaHHS MEJIUYHOI JI0TI0-
MOTH OUTSYOMY HaceJeHHIO [3, 4], po3rismae MopaibHi
aCIeKTU B3a€EMUH XBOPOI IUTUHM, OATHKIB Ta JIiKapiB-Tie-
MiaTpiB y pi3HUX MEIMKO-COLiaIbHUX OOCcTaBUHAX |5, 6]. 3
HAIIIOl TOUKM 30DpY, 1lIe HEIOCTaTHbO HOCIiIKEeHi 0i0eTUYHI
MpoOJIeMH HM3bKOPOCIMX MiTeil, 30KpeMa 3 ne(illiTOM
ropmoHy pocty (III'P). ¥ po3BuHeHUX KpaiHaxX KOHCYJIbTa-
11i1 3 MUTaHb Me1iaTPUIHOI €TUKU CTalOTh PYTUHHOIO MpaK-
TUKOIO 0araTboX IUTSYMX JIIKyBaJIbHUX 3akjaniB [7, 8]. B
YkpaiHi 110 poOoTy NOKJIAAEHO Ha JIOKAJIbHI €TUYHI KOMi-
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TETU, IKi IparHyTh NOJAJbIIIOT0 BAIOCKOHAJIEHHS CBOET i~
SIIBHOCTI Y HAIIPSIMKY iHAMBiAyaaIbHOI IiATPUMKU 0ioeTUY-
HUX LIHHOCTEH Ta MOM’SIKIIeHHsSI KOH(IiKTiB. [ToTpiOHI
MaiOyTHI AOCTIIKEHHS, 100 3pO3yMiTU MEPEIKOAN IS
ONTUMAJIbHOI POOOTU JIOKAIBHUX €TUYHMX KOMITETIB Ta
HaIpsSIMKU TIOJIITIIIEHHS 1X pe3yJbTaTiB [9].

MeTta a0CaiIKeHHA: BUSBJIEHHS Ta aHaJli3 610e TUIHUX
i MEIMKO-COLiaTbHUX mpobjieM y miteit 3 JII'P sk moTeH-
LiliHUX Oap’€piB CBOEYACHOI MiaTHOCTUKU 3aXBOPIOBAHHSI
Ta (hopMyBaHHSI KOMITJIAEHTHOCTI 10 3aMiCHOI Tepalrtii.

MaTepiaAn Ta MeToAmn

JocnimkeHHsT TPOBOAMJIOCh Y KOHTEKCTi peatizaliil
InoGanpHoi iHimiaTuBu Hurtsadoro ¢ouay OOH (FOHI-
CE®) B YkpaiHi «[pomana, aIpyXHst 10 JiTeil Ta MOJIOMIi»
(M. Oneca). BuBueHHSI HUBBKOPOCIOCTI SIK (paKTOpa pusu-
Ky BUHUKHEHHSI 0i0eTUYHUX TTPoOJIeM Ta MOpYILIeHb MpaB
IUTUHU OyJIO TaKOX IpeaMeToMm JloroBopy mpo HayKoBe
CcniBpoOITHULITBO MixX Kadenpoto neniarpii Onecbkoro Ha-
LiOHAJILHOTO MeIMYHOTO YHiBepcuTeTy Ta School of Health
and Sport Sciences, University of the Sunshine Coast
(Australia). locnimkenHs npoBoauiocs 3 2012 o 2020 p.
Ha 0a3i KHIT «OOAKJI» OOP Ha ocHOBI mpuHLMITIB [e1b-
CiHCBKOI AeKjapallii 3 OTpUMaHHSIM iH(OPMOBAHOI 3roan
0aTbKiB Ta MaIliEHTIB.

InenTudikamiss OioeTMYHMX Ta MEIMKO-COLIaJIbHUX
npo0eM IMPOBOAMIACH 3a Pe3yJIbTaTaMU aHKETYBaHHsI, 300-
py aHaMHe3y, Oecin, 006’€KTMBHOIO OOCTEXXEHHS Malli€EHTiB
Ta aHaJli3y MeIMYHOI TOKYMEHTallil y KOTopTi, 10 SIKOi YBi-

v 94 nutunu 3 TP Bikom 7,2 + 0,4 poKy 3 HU3bKUM
3poctoM (SDS 3,4 + 0,1) Ta ix 6atbkiB (124). AHKeTYyBaHHS
Oy/10 aHOHIMHMM Ta IPOBOAMJIOCS MiI Yac amMOyJaTOPHUX
npuiiomis aiteit 3 IT'P. [ennepHi BinMiHHOCTI HE BUBYAIKCD.
JliT 3 HEMOBHUX CiMel Y JOCITIIKEHHS He BKIIOYAIKCD.

Pe3yAbTaT TO OGrOoBOPEHHS

PoGoua rinores3a mociimkeHHsI IpyHTyBajiacsl Ha MpU-
MYIIEeHHi, 110 B IIPOLECi COIiaTbHOTO CITUIKYBAaHHS HU3b-
KOPOCJi T MOXYTb 3iTKHYTHCS 3 HU3KOIO 0iOSTUYHUX
mpo0JIeM, sSIKi MOXHa imeHTU(IKyBaTh Ta 3a MOXKJIMBOCTI
CBOEYACHO YCYHYTH. XapakKTep 0i0oeTUYHMUX IpodJIeM y Mi-
teit 3 JIT'P ta ix yacToTa HaBeneHi y Tab. 1.

IIpy ouiHui piBHA HaJAEXHOI KIiHiYHOI MHpPaKTUKU
(Good Clinical Practice) Oysio BUSBIEHO O3HaKU MOPY-
ILIEHHST OCHOBOIOJIOXHOTO TillMOKPaTiBCHbKOTO MPUHIIUITY
JIOITOMOTM Ta CIIPUSIHHS («poOu 106po»). Came Tak OLliHI0-
BaJMCsl BUMAAKU Mi3HbOI/HETOUYHOI MialrHOCTUKHU 3aXBO-
pioBaHHs (10,6 %) Ta HEMOBHOTO BUKOHAHHS JIOKATBHUX
MPOTOKOJIiB BeIeHHST XBOpUX AiTeit (6,4 %). Sk mopyiieH-
HS TINIMOKPaTiBCbKOTO TMPUHIMITY HE3aMnoMisTHHS IKOIU
(«TiepII 3a Bce He HAIIKO/b») TIijl Yac MPOBEJIEHHS Tepartii
posrisinanvcs dakti Hebaxkanux syl (16,0 %) ta cep-
1o3HKMX HebaxxaHux iUl (3,2 %).

V Hm3ui BUmankiB Oyiau imeHTU(IKOBaHI O3HAKM TIO-
PYILIEHHS COLiaJIbHOI CIIPaBEIVIMBOCTI MO BiTHOIIEHHIO 10
niteit 3 [ITP y Burmsiai 3aHenoanocti (8,5 %), colialbHO-
eKOHOMiuHUX mpobem cim’i (12,8 %) Ta 30BHiLIHBOCEPE-
JOBUILHUX OOMeXeHD (9,6 %).

Ta6aunys 1. bioeTnyHi npobnemu y gireri iz 4rP (n = 94)

BioeTu4Hi npo6nemu K-cTb, n Yacrora, % 95% Al

1. MopyweHHs NPUHLKNY «POGH JOOPO»

a) Npo6aemu AiarHOCTUKM 10 10,6 4,4-16,8

6) npobnemu Tepanii 6 6,4 1,5-11,3
2. MopyueHHs1 NPUHUNIY «<HEe HAaLUKOAb»

a) HeGaxaHi ABuLLa Nig Yac Tepanii 15 15,9 8,6-23,4

6) cepro3Hi HebaxkaHi aBuLLa 3 3,2 -0,4-6,8

3. MopyLweHHs colianbHOI cnpaBea/IMBOCTi

a) coLianbHO-EKOHOMIYHI Npo6nemu 12 12,8 6,0-19,6

6) 3aHe6aHIiCcTb 8 8,5 29-141

B) 30BHIiLUHbOCEPELOBULLHI OOMEKEHHS 9 9,6 3,6-15,6
4. MopyLweHHs1 aBTOHOMii 0COGUCTOCTI

a) Gi3nYHa XKOPCTOKICTb Y CiM'i 28 29,8 20,6-39,0

6) NCUX0NoriYHa XOPCTOKICTb Y CiM’i 36 38,3 28,5-48,1

B) CTUrmaTm3alLlis 24 25,5 16,7-34,3

r) WKiNbHWUIA BYNiHr 26 27,2 18,2-36,2

[1) NiKapCcbKKI NaTepHaniam 6,4 1,5-11,3

e) MeanyHa 3aHef6aHicTb 53 0,8-9,8

) rineponika 10 10,6 4,4-16,8

3) NOPYLIEHHS NPU KNIHIYHWUX OOCAIAKEHHAX 0 0 -
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Jocuth yacTo Maau Micle pi3Hi (opMM IMOpPYIIEHb
aBTOHOMii ocobucTocti HusbKopocaux nireir iz JI'P.
Bonu BusBisivcs y BUumisiai ¢pizsuyHOi Ta MCUXOJIOTiU-
HOi XopcTokocTi B ¢im’i (29,8 ta 38,3 % BimmoBimHO).
Cepen aiteit 3 rinodizapHUM HaHi3MOM, sIKi nepebyBa-
JIA I CITOCTEPEXEHHAM, Y 25,5 % BUMNAAKIB Oy/Iu BU-
SIBJIEHI O3HAKM CTUTMAaTH3allil B OPTraHi30BaHUX TUTSIIMX
KOJIEKTUBAxX, TOOTO 3HELiHEeHHSI OCOOMCTOCTI 3a O3Ha-
KO0 BiJcTaBaHHS y pocTi 3 ¢hakramMu TUCKpPUMIiHALIT Ta
nopyuieHHs npaB IUTUHU. Cepilo3HUM BapiaHTOM TIO-
PYIIEHHS TIpaB AUTUHU 3 AedilluTOM TOPMOHY POCTY (3
yactoTolo 27,2 %) Oynu BUMAIKK IIKIJTBHOTO OYIIiHTY SIK
JKOPCTKOTO CTaBJIEHHS M0 MTUTUHU 3 OOKY iHIIOT TUTUHU
a0o rpymnu miteii. Jlitu 3 rimogizapHUM HaHi3MOM YacTi-
11Ie CTaBaju XKepTBaMU BepOaJbHOTO abo (pizuyHOTO OY-
JIiHTY 3 (h)OpMYBaHHSIM HU3KU IICUXOEMOLINHUX i KOTHi-
TUBHUX PO3IaaiB. Y HU3LI BUNaakis (5,3 %) mopyiieHHs
npaB IMTUHU Ta HEMoBara 10 il HeMOBHOI aBTOHOMi1 Ipo-
SBJISIIACS MEAWYHOIO 3aHenbaHicTio. Lle siBuille MoXHa
BBaXXaTU OKPEMUM BUJIOM XOPCTOKOTO TOBOJKEHHS 3 Ii-
TbMU. MennyHa 3aHeA0aHiCTh BUSIBIISLIIACS Y HECBO€EYAC-
HOMY 3BEpPHEHHI J0 JiKapsi, HEIOCTAaTHIN MPUXUIBHOCTI
no tepamii. llle omHUM haKTOpOM PU3UKY HEAOCTATHBHOT
MPUXWIBLHOCTI 10 Teparii OyJia Taka 6ioeTnuyHa rpooJe-
Ma, sIK JIiKapcbKUii maTepHaii3M. BiH OyB BcTaHOBIEHMIA
y 6,4 % BUIIagKiB y BUTJISIAI HEMOCTATHBOTO MiXXOCOOMC-
TiCHOTO CHIiJKYBaHHSI MEIUYHOTO MEePCOHANy 3 Malli€H-
TOM Ta 1ioT0 OaThbKaMmu. BaximBoio 6ioeTUYHOIO poobIIe-
moro miteit 3 [II'P Mmoxe craTtu mopyleHHsI CTaHIAPTIB iX
3aJlydeHHsI y KJIiHiYHI BUIIPpOOYBaHHS B KOHTEKCTi Jd0-
TpUMaHHSI IPUHIMIIIB MOBaXKaHHSI aBTOHOMII Malli€eHTa,
COlliaJIbHOI CIpaBeIIMBOCTI Ta COILliaJlbHOI KOPUCHOCTI.
bioeTnuHi mpob6ieMu TaKOro poay y HallloMY TOCTiAXKeH -
Hi He 3ycTpivanucs. [TopyleHHs aBTOHOMil 0COOUCTOCTi
OUTUHM Y BUTJISIII Tinieportikyu Mayo Micie y 10,6 % Bu-
nanakiB. KuliHiyHe 3Ha4YeHHS TiMEpPOMiKM XapaKTepusy-
€ThCS HE JIMIIE KOPOTKOCTPOKOBUMU, ajie il TOBrOCTPO-
KOBUMMU HaCIiIKaMu.

JlokanbHum GioeTnuHuMm komitetom KHIT «OOIKJT»
OOP Oynu ineHTUdiKOBaHI 0i0OETUYHI Ta MEIUKO-CO-
iasibHi TTpoOJIeMH, 1110 BUHUKIIM Y TIpolieci BeaeHHsT 94
miteit 3 JII'P y momikimiHiuHOMY Ta €HIOKPHHOJOTITHOMY
BiImiIeHHSIX. AHaJli3 BUIIAAKIB IOpPYIIEHHS BHKOHAHHS
TIiMIOIMOKPATIiBChKNX Ta MOCTTIMMIOKPaTiBCHKUX OioeTHY-
HUX MPUHILIUITIB CTaB OCHOBOIO MEPCOHATBHUX PEKOMEH-
Jaliii II0A0 YCYHEHHSI HeOOoJdiKiB. BuItamku HEIoBHOTO
JOTpUMaHH: oo Aitei 3 JII'P ocHOBOIMOMOXHUX IPUH-
LIMIIiB TiMMOKPaTiBCbKOI €TUKM — «POOU 10OPO» Ta «IIepIll
3a BCE HE HAIKOIb» Ta IOCTTIMIIOKPATiBCbKOI €TUKU —
«AOTPUMAaHHS COLiaJIbHOI CITPaBEIMBOCTI Ta PiBHOCTI» Ta
«IoBara aBTOHOMii» JOMOBiTaIMCs i1 0OroBOPIOBAJIMCS Ha
PaHKOBUX KJIiHIYUHUX KOH(epeHIissX podeciiiHoro po3-
BUTKY JIiKapiB.

OTpuMaHi pe3yJbTaTh TOoKa3ajJlu HEeOoOXiITHICTh Tpo-
TUIT JIiIKapChbKOMY TaTepHai3My, SIKUIl Tepeadayvae, 110
JIiKap MOXe CITUPATUCS JIMIIE Ha BIACHY JYMKY Y IMUTaH-
HSIX 1I0J0 TOTped mallieHTa B iH(OpMYyBaHHI, JIiKyBaHHI
Ta KoHcynbTyBaHHi [10, 11]. JlikapchbKuii maTepHaii3M, sIK
i Menu4yHa 3aHea0aHiCTh, BUSBWINCH (haKTOpaMM pPU3M-
Ky HU3bKOI1 KOMIUIAEHTHOCTI A0 3aMiCHOI Tepallii y miTeit

3 JII'P. Ha namry mymKy, HU3bKY KOMILIAEHTHICTh MOXKHA
PO3LIiHIOBATH SIK CAaMOCTiiiHY OioeTu4Hy mpodiemy. Hemo-
CTaTHs NMPUXUJIBHICTB 10 Tepallii BUHUKIa y 7,6 % miteit
3 II'P Ha ocHOBi HU3KMU (haKTOpiB pu3MUKy. Jeski 3 Hux
Oy/u BUSIBJICHI Yy paHillle TpOBEACHOMY HOCTimkeHHi [12].
InenTtudikaris 6ioeTUYHUX MPOOJIEM, TOB’SI3aHUX 3 He-
KOMIUTAEHTHICTIO, € MIATPYHTAM 11 MOJOJAHHS HA OCHO-
Bi iHAMBIiAyaJIbHOTO BUSIBJICHHSI Ta YCYHEHHS IEpEIIKOJ
dopMyBaHHIO IPUXUIBHOCTI IO JTiKyBaHHS PEKOMOiHAHT-
HUM TOPMOHOM pOCTY JIIOAWHU. AIEKBaATHUHN Minxim 1o
BUDIIICHHST TIPOOJIEeMU TIOJISITAE Y CITUIBHOMY TIPUHSITTI
TepareBTUYHUX PillleHb MalliEHTOM, 0aTbKaMU Ta JiKapem
3 BiIMOBOIO Bil IIPAKTUKHU JIiIKApChKOTO ITaTepHAIi3My Ha
KOPUCTb JIOTIOMOTHU i CIPUSIHHS, HE3aroIisiHHS IIKOIU,
ABTOHOMIi Malli€eHTa Ta JOCATHEHHS COIliaIbHOI CTIpaBe/I-
mmBocTi [13, 14].

PerenpHuii aHajmiz Memu4yHOI JOKYMEHTallii miTeil 3
JAI'P, 3amyyeHux n0 KIiHIYHUX BMUIIpOOyBaHb, BUSBUB
JIMIIIe He3HAYHi IMOPYIIEHHS i TOMUJIKU, OCKIJIbKU TOCITi-
JDKEHHST OY/IY TiJ MUJIbHUM KOHTPOJIEM JIOKAJIbHUX 0io-
etnuHux Komiciii KHIT «OOAKJI» OOP Ta IepxxaBHOro
ekcriepTHoro 1eHTpy MO3 VYkpainu. Ilpu opranizaitii
KJIiHIYHUX BUIIPOOYBaHb Ta €KCHEpPTU3i AU3aliHy Oyau
BpaxOBaHi HayKoBa I[iHHICTb TEPEeIyMOB IOCIiIKEHHS,
3a0e3MevyeHo JTOTPUMAaHHS MPUHIIMIIB PiBHOCTI Ta CO-
LiaJIbHOT CIpaBeJUBOCTI, a TaKOX IpOBedeHa OIliHKa
CIiBBiIHOILIEHHST PU3UK/KOpUCTh. OdopmiieHHs iHbOP-
MOBAaHOI 3ro/I1 BifI0yBajoCsl HA OCHOBI TOBHOTO PO3KPUT-
T iHdopMalii, ameKBaTHOIO Ta JOOPOBIILHOIO BUOOPY.
3amopyko OOIPYHTOBAHOCTI KIIIHIYHUX OCITIIXEHb 3
€TUYHOI i HAayKOBOI TOYOK 30pPYy Ta SIKICHOTO BUKOHAHHS Ha
BCixX eTarax OyJa iX BiAIIOBIZHICTb MOJOXEHHSIM MiXHa-
POIHOTO CTaHIAPTY HaJleXHOoI KiIiHiuHOoiI mpakTuku (Good
Clinical Practice). Hamii gaHi minTBepauiu 1yMKy IIpo Te,
1110 HaJIeXKHMM YMHOM OpraHi30BaHi KJIiHIYHi TOCIiIKeH-
H$ € 0€3MeYHUMU i MOBHICTIO BilMOBIAAIOTh BUCOKUM 0i0-
€TUYHUM MPUHLIUIIAM.

bioetnuHi npobaemu giteit 3 JII'P Oyau oGroBopeHi B
KOHTEKCTi MTOTPUMaHHS TMPUHIMIY COLiaJIbHOI BiIMOBI-
JAJTLHOCTI Ta B3aEMOI1, SIKUI PO3IJISIIAE KUTTS i 30POB’sI
He JIMIIe SIK iHAMBiAyalibHe, ajie i sIK rpoMajchKe 0Jiaro
[1]. CycninbHa B3aemofist 3/iiicHIOBaIach Ha Pi3HUX PiB-
HSIX, 30KpeMa y BUIJISIAI AiSIbHOCTI HEYpSIIOBUX OpraHi-
3alliil Ta MiABUIIECHHS MEAWYHOI CBIZOMOCTI HACEICHHS Y
mpoieci 0i0eTMIHMX OUCKYCiit Ta 0ioNpaBOBUX iHIILIATUB
[14]. BucHOBKM mOBeIM HEOOXiTHICTh JOMIOMOTY TUM, XTO
IIOTO HalbiNbIIe MmoTpedye, i HacaMmepen ypa3IuBUM
KOHTHUHIEHTaM HacesieHHs. Jlo TaKoro KOHTUHTEHTY, 6e3-
YMOBHO, HaJlexXaTh AiTv, xBopi Ha JIT'P.

Pesynabrati gociimkeHHsI CBimyaTh Mpo Te, IO IPOo-
TUiSl TIOPYLIEHHIO MpPaB JUTUHU MA€ CTAaTU BaXXKJIMBOIO
YaCTUHOIO CY4aCHOTro aJirOpuTMy BeaeHHs niteir 3 JII'P.
KomaH1Ha B3aeEMOJisl HA OCHOBI HaJIEXHOTO PiBHS COLLi-
aJIbHOI BiIMOBiMAJIBLHOCTI 0aTbKiB, MeIaroriB, MpeacTaB-
HUKIiB TPOMaJ, CIIOPTUBHUX i pO3BaXKaJbHUX OpraHizalii,
3ac00iB MacoBoi iH(opmallii, CUCTEMH OCBITH, OXOPOHU
3I0POB’SI Ta HEYPSIOBUX OpraHi3aiiili € e()eKTUBHUM iH-
CTPYMEHTOM OiOETMYHOTO 3aXWUCTYy MpaB XBOPUX IIiTEH.
InnuBinyanbHy ineHTudikaunio Ta eximiHauio OioeTnyu-
HUX IIpO0JIeM CIIiI BBaxKaTu HEBiI €MHOIO YMOBOIO pea-
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Jli3alii 6i0eTMYHOI KOHIIEMIIil 310POBOr0 CIIOCO0Y XKHUTTSI.
Pesyabrat mociimXeHHsS 3alpoBaIXeHO y HaBYaJbHi
nporpamMu Kadeapu neaiarpii OaecbKOro HalioHaJIbHO-
ro MEIUYHOIO YHIBEPCUTETY K onopHoi Kadeapu MO3
YKpainu 3 BUKJIagaHHS 0i0€TUKHU Ta O€3MeKU Y METUUHUX
Ta (hapMaleBTUMHUX By3axX KpaiHU.

[IpoTuais pizHUM BapiaHTaM TOPYUIEHHSI TMpaB M-
TUHU 3 1eDIiUTOM FTOPMOHY POCTY Ma€ CTaTU BaXXJIMBOIO
YAaCTUHOIO CY4aCHOrO MEHEIKMEHTY TirmogizapHOro Ha-
Hi3my. basucHy 6ioeTnuHy iH(opMallito TOiTbHO BKIIO-
YaTu y KJIiHIiYHi HaCTaHOBM, 3aCHOBaHi Ha JOKa3ax, CTaH-
JapTu 1 yHi¢iKOBaHI KJIiHIYHI IPOTOKOJIU IEPBUHHOI,
BTOPMHHOI (CITeliasizoBaHoi) Ta TPETUHHOI (BHCOKO-
crieniaji3oBaHOl) MEAMYHOI JOIOMOIY MiTSM 3 medilu-
TOM TOPMOHY POCTY.

BMcHOBKMU

Y npouieci BeneHHs aiteit 3 JII'P BusiBneHo Hu3Ky 6io-
€TUYHUX Ta MEIMKO-COLiaTbHUX MPOOJIeM, SIKi € TIOTeH-
HitHUMU Oap’epaMM CBOEYACHOI MiarHOCTUKU Ta (hopMy-
BaHHS TIPUXWIBHOCTI /10 Tepartii.

IHauBimyanpHMIT aHAT3 BUNAAKIB HEAOTPUMAHHS Till-
MOKPATiBCBbKUX Ta IIOCTTIMMIIOKPATiBCbKUX Oi0eTMYHUX
MPUHILIUITIB € OCHOBOIO TMEPCOHAJIbHUX PEKOMEHMALIii
1IOJI0 MPOTUil pi3HMM BapiaHTaM MOPYIIEHHS MIpaB IUTH-
HU 3 HU3bKUM POCTOM.

HuspKky KOMIUIA€EHTHICTH A0 Tepariii peKoMOiHaHT-
HUM TOPMOHOM pOCTY JIIOMMHU MOXHA PO3IJIsAaTH K
CaMOCTIiiiHy O6ioeTH4YHYy MpoOJIeMy y BUIIaaKax, KOJIM BOHA
MOB’s13aHa 3 JIikapChbKUM MaTepHaTi3MOM Ta MEIUYHOIO 3a-
Hen0aHicTIO.

IlepcnekTBaMU NOAAJBINMX JOCTIIKEHb € TOpPiB-
HsUTbHA OILliHKA MEIUKO-COILiaIbHUX Ta 610eTUYHUX MPO-
OJieM y niTeli i3 pisSHUMM KJIiIHIYHUMU BapiaHTaMU HU3bKO-
POCJIOCTi.

Konduaikr iHnTepeciB. ABTOpU 3asiBISIIOTH TIPO BifICYT-
HiCTh KOHQJIIKTY iHTepeciB Ta BjacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPM MiATOTOBII JaHOI CTATTi.
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Bioethical, medical, and social problems
in children with growth hormone deficiency

Abstract. Background. Medical and practical advancements
have brought about new possibilities for providing healthcare to
people, but with it comes new bioethical challenges. In many pe-
diatric medical institutions, consultations on pediatric ethics have
become common practice. However, the bioethical problems re-
lated to short children have not been studied enough yet. The pur-
pose of this study is to identify and analyze bioethical, medical, and
social issues in children with growth hormone deficiency (GHD),
which can potentially hinder timely diagnosis and adherence to
replacement therapy. Materials and methods. The identification
of bioethical, medical, and social problems was conducted at the
Odesa Regional Children’s Hospital between 2012 and 2020. The
study involved a cohort of 94 children with GHD and short stature
(SDS 3.4 £ 0.1), aged 7.2 £ 0.4 years, as well as their parents (124
individuals). The study was based on a questionnaire survey, history
taking, interviews, objective examination of patients, and analysis
of medical records. Results. The study found evidence of violations
of the Hippocratic principle of help and assistance (“do good”) in

the form of delayed or incorrect diagnosis in 10.6 % of cases and
incomplete adherence to local protocols for managing sick chil-
dren in 6.4 % of cases. Violations of the Hippocratic principle of
non-harm (“first, do no harm”) were evidenced by adverse events
(16.0 %) and serious adverse events (3.2 %) during replacement
therapy. Children with GHD were subject to violations of social
justice, such as neglect (8.5 %), socio-economic problems in the
family (12.8 %), and external environmental restrictions (9.6 %).
Violations of the personal autonomy of children with GHD inclu-
ded physical and psychological abuse in the family (29.8 and 38.3 %
of cases, respectively), stigmatization (25.5 %), school bullying
(27.2 %), medical neglect (5.3 %), medical paternalism (6.4 %),
and overprotection (10.6 %). Conclusions. In the management of
children with GHD, various bioethical, medical, and social issues
have come to light. Low adherence to recombinant human growth
hormone therapy can be considered an independent bioethical
problem associated with medical paternalism and medical neglect.
Keywords: short stature; bioethical problems; children
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Markers associated with the development
of osteoporosis in children with juvenile idiopathic arthritis

Abstract. Background. The purpose of the study was to investigate the association between bone mineralization le-
vel in children with juvenile idiopathic arthritis (JIA) and various exogenous and endogenous factors. Materials and
methods. The study group consisted of 162 children diagnosed with JIA. Medical history, clinical features, and treat-
ment of JIA were studied. Disease activity was evaluated using the Juvenile Arthritis Disease Activity Score (JADAS-27),
health status — with the Childhood Health Assessment Questionnaire (CHAQ). Complete blood count with erythrocyte
sedimentation rate, biochemical analysis (C-reactive protein, total and ionized calcium) were performed, and instrumen-
tal methods (ultrasound densitometry, X-ray and ultrasound examination of joints) were used. Serum levels of osteocal-
cin, 25-hydroxyvitamin D (25(0OH)D), and parathyroid hormone were evaluated using an enzyme-linked immunosor-
bent assay on an ER500 analyzer (Sinnowa, China). Results. According to our study, osteoporosis was observed in 19
patients (11 girls and 8 boys) out of 162 children with JIA, accounting for 11.7 %. It was significantly more frequent in
patients with polyarthritis (73.7 %) compared to those with oligoarthritis (26.3 %) (p < 0.05). Conclusions. Osteoporosis
can develop in children with JIA who do not receive systemic glucocorticoid therapy. The main markers associated with
osteoporosis in children with JIA include non-infectious disease onset trigger, cervical joint involvement at disease onset,
involvement of more than 3 joint groups at onset, gait disturbances, high JADAS-27 and CHAQ scores, signs of systemic

inflammatory process, including elevated erythrocyte sedimentation rate.
Keywords: children; osteoporosis; juvenile idiopathic arthritis

Introduction

Juvenile idiopathic arthritis (JIA) is one of the most com-
mon chronic inflammatory diseases in children. Its preva-
lence varies from 3.8 to 400 per 100,000 individuals. How-
ever, it should be noted that the prevalence of JIA has not
changed significantly over the past 5 years [1, 2]. It has been
demonstrated that the development of systemic autoimmune
and inflammatory diseases, including JIA, is accompanied
by a decrease in bone mineral density and an increased risk
of bone fractures during childhood [3, 4]. A decrease in bone
mineral density is observed in all parts of the skeleton in chil-
dren and adolescents with JIA, and up to 50 % of adults with
a history of JIA [5]. It has been shown that in JIA, osteopo-
rosis mainly affects the femoral neck and radius. The deve-
lopment of osteoporosis in children with JIA is manifested
by pain in back, lower extremities, vertebral and long-bone
fractures, gait disturbances [6, 7]. Decreased bone mineral
density in children with JIA may be due to lifestyle changes,

including reduced mechanical stress on the skeletal system,
reduced duration of sunlight exposure, inflammation, defi-
ciency of calcium and vitamin D intake, and peculiarities of
drug treatment [4, 8]. However, both the influence of various
pathogenic factors on the level of bone mineralization and
their significance as prognostic and diagnostic markers asso-
ciated with the development of osteoporosis in children with
JIA remain insufficiently explored.

The purpose of the study was to investigate the associa-
tion between bone mineralization in children with JIA and
various exogenous and endogenous factors.

Materials and methods

To achieve our goal, 162 children (5 to 18 years old)
with JIA were examined at the Regional Medical Center for
Family Health and Municipal Children’s Clinical Hospital
6. Medical history, clinical features, and treatment of JIA
were studied. Disease activity was evaluated using the Ju-
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venile Arthritis Disease Activity Score (JADAS-27), health
status — with the Childhood Health Assessment Question-
naire (CHAQ). Complete blood count with erythrocyte se-
dimentation rate (ESR) determination, biochemical analy-
sis (C-reactive protein, total and ionized calcium) were
performed, and instrumental methods (ultrasound densi-
tometry, X-ray and ultrasound examination of joints) were
used. Structural and functional state of bone tissue was as-
sessed based on measurement of its mineral density using
ultrasonic densitometry (MiniOmni, Sunlight Medical
LTD, Israel). Serum levels of osteocalcin, 25(OH)D, and
parathyroid hormone were determined by enzyme-linked
immunosorbent assay on an ERS500 analyzer (Sinnowa,
China) in the clinical-diagnostic laboratory of Regional
Medical Center for Family Health. The means are presen-
ted as M = m, where M is the mean value of the indicator,
m is the standard error of the mean. To identify a significant
difference between the two groups, the Mann-Whitney U
test was used, and the sequential (Wald) analysis was applied
to create a prognostic model for osteoporosis development.
Data analysis was performed using the Statistica software
package by StatSoft. The study was done in accordance with
the principles of the Declaration of Helsinki.

Results

According to the results of our study, osteoporosis was
observed in 19 patients (11 girls and 8 boys) out of 162 chil-
dren with JIA, which is 11.7 %. Only one participant with
JIA and osteoporosis received systemic glucocorticoids. Os-
teoporosis was almost three times more common in patients
with polyarthritis (73.7 %) than in those with oligoarthritis
(26.3 %) (p < 0.05).

During the study, we examined 97 different anamnestic,
clinical, instrumental and laboratory parameters as possible
markers of osteoporosis. It was found that the main markers
that determined the probability of osteoporosis in children
with JIA were biological, clinical and laboratory indicators.

Biological markers

The main biological factor contributing to the develop-
ment of osteoporosis in children with JIA was the patient’s
age. Up to the age of 15, children with JIA have a reduced
relative risk (RR) of developing osteoporosis, the value of
which ranges from 0.61 to 0.68. After the age of 15 years,
the RR of developing osteoporosis in children with JIA in-
creased to 1.62 (p < 0.05).

Clinical and laboratory markers
Clinical markers. The key clinical markers associated with
the development of osteoporosis included: non-infectious

trigger of JIA initiation, involvement of cervical joints at on-
set, number of affected joint groups at onset, joint contrac-
tures, gait disturbance, high activity of pathological process
according to the JADAS-27 and the score on the CHAQ.

The presence of a non-infectious disease trigger was as-
sociated with a high relative risk for the development of os-
teoporosis (RR = 3.09, p < 0.05) in children with JIA. In
addition, disease onset characterized by early involvement
of cervical joints and/or involvement of more than 3 joints
was associated with a high RR of osteoporosis (RR = 3.76;
4.18; respectively; p < 0.05). Early onset of gait disturbances
and joint contractures was associated with a 2.14- and 3.11-
fold increased risk of osteoporosis development in children
with JIA, respectively (p < 0.05). High scores on JADAS-27
(above 15 points) and impaired functional status according
to CHAQ (above 0.34) indicated a significant likelihood of
osteoporosis (RR = 2.86; 6.00, respectively; p < 0.05).

Laboratory markers. The leading laboratory markers as-
sociated with the development of osteoporosis were indica-
tors of inflammation, erythropoiesis disorders, and calcium
metabolism.

Inflammatory indicators are associated with the activity
of the inflammatory process. Thus, ESR above 16 mm/h
and concentration of C-reactive protein exceeding the
physiological norm were associated with a high risk of os-
teoporosis in children with JIA (RR = 7.71; 2.46, respec-
tively; p < 0.05). Interestingly, the development of osteo-
porosis was often accompanied by moderate eosinophilia
and erythrocythemia. An increase in the relative eosinophil
content above 4 % was associated with a high RR for the
development of osteoporosis (3.40; p < 0.05), while the RR
of decreased bone mineralization with erythrocytosis above
4.75 g/L was 2.64 (p < 0.05).

In JIA, regardless of the presence of osteoporosis, there
was a decrease in serum osteocalcin level. In almost all pa-
tients with JIA, the level of osteocalcin in the blood serum
was lower than the physiological norm: in children without
osteoporosis, it ranged from 1.20 & 0.11 ng/ml, while in pa-
tients with osteoporosis, from 1.41 & 0.53 ng/ml (Table 1).

A characteristic feature of JIA patients with osteoporo-
sis was a significantly lower level of calcidiol in the serum,
17.73 £ 1.65 ng/mL compared to those without osteoporosis,
27.84+1.72ng/mL (p <0.05). Reduced levels of ionized cal-
cium (below 1.11 mmol/L), calcidiol (below 23.6 ng/mL),
and serum osteocalcin levels above 2.13 ng/mL, as well as
parathyroid hormone levels more than 53.61 pg/mL, were
associated with a risk of osteoporosis development by 5,
2.07,4.80, and 4 times, respectively (p < 0.05). Based on the
Wald analysis data, we developed a model for the probability
of osteoporosis in children with JIA (Table 2).

Table 1. Bone status indicators at the beginning of therapy

Serum blood indicators — g:::l;s:rv:;t;;out "ﬁ:tzi:;z:;isth Normal range P
Total calcium, mmol/L 2.46 £ 0.02 2.55+£0.08 2.5-3.0 >0.05
lonized calcium (Ca?*), mmol/L 1.34+£0.27 1.024 £ 0.162 1.1-1.35 >0.05
Calcidiol (25(0H)D), ng/mL 27.84+£1.72 17.73+1.65 > 30 <0.05
Osteocalcin, ng/mL 1.20+£0.11 1.41 +£0.53 2.0-22.0 >0.05
Parathyroid hormone, pg/mL 40.01 £ 4.04 68.07 £ 16.20 12-95 >0.05
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The prognosis for predicting osteoporosis in children
with JIA is based on the calculation of the diagnostic co-
efficients for each patient. If the individual diagnostic co-
efficient equals 6 points, the probability of osteoporosis is
80.0 %; if it’s 9.5 points, the probability is 90.0 %; and if
it’s 13 points, the probability reaches 95.0 %. Our model
demonstrates good performance characteristics: sensitivity
of 94.74 %, specificity of 93.75 %, positive predictive value
of 15.16 %, negative predictive value of 15.16 %, prognostic

Table 2. Model for predicting osteoporosis
development in children with JIA

Indicator Value Dlagr!o_s tic
coefficient
5-10 -2.14
Age, years 11-14 -1.65
15-18 2.10
Non-infectious disease No -1.42
trigger Yes 4.90
Involvement of cervical No -0.36
joints at disease onset Yes 5.76
Number of affected joint 1-2 -1.30
groups at disease onset More than 3 6.21
- No -1.46
Gait disturbances
Yes 3.31
) No -1.79
Joint contractures
Yes 4.92
0-7 -0.61
Disease activity on the
JADAS-27 8-14 0.01
15-21 4.56
0-0.33 -3.34
Functional status on the
CHAQ 0.34-0.66 7.78
0.67-1.00 6.99
2.00-16.33 -1.53
ESR, mm/h
16.34-30.66 8.87
. . Normal -0.29
C-reactive protein -
Higher 3.92
1.00-2.67 -0.71
Eosinophils, % 2.68-4.33 -0.71
4.33-6.00 5.32
3.66-4.20 -0.23
Red blood cells, 10*2/L 4.21-4.74 -4.40
4.75-5.29 4.22
0.99-1.11 6.99
i i 2+
lonized calcium (Ca?*), 112-1.22 0.00
mmol/L
1.23-1.34 0.00
o 4.20-23.60 3.16
Calcidiol, ng/mL
23.60-43.00 0.01
. 0.37-2.12 0.19
Osteocalcin, ng/mL
2.13-3.00 6.02
Parathyroid hormone, 13.90-53.60 -3.98
pg/mL 53.61-93.30 6.81

value of a positive result of 66.67 %, and prognostic value of
a negative result of 99.26 %.

Discussion

Our study demonstrates that despite positive changes in
children’s nutrition, nutrient supplementation, and modi-
fications in the therapy regimens for chronic autoimmune
and inflammatory diseases, osteoporosis accompanies JIA
in 11.7 % of cases. Generalized bone mass loss is a common
feature of JIA [9].

According to our findings, the period between the ages
of 15 and 18 in children with JIA presents a 1.62-fold in-
creased risk of osteoporosis. It is known that delayed sexual
maturation during puberty is an additional factor that slows
trabecular mineralization [10]. We have shown for the first
time that the onset of JIA with involvement of cervical joints
and/or more than 3 joints indicates a 3—4 times increased
likelihood of osteoporosis. Moreover, significant disease ac-
tivity and functional impairment in children with JIA are
associated with a very high risk of osteoporosis.

Inflammatory markers such as ESR (above 16 mm/h)
and elevated levels of C-reactive protein are associated with
a significant risk of osteoporosis development in children
with JIA (RR =7.71; 2.46, respectively). In recent decades,
the relationship between the immune system and bone tis-
sue has been established. It has been found that localized
bone loss and systemic osteoporosis are mediated by osteo-
clasts induced by inflammatory response mediators [11, 12].

Factors contributing to disturbances in the calcium sup-
ply to bone tissue are significantly associated with osteoporo-
sis in children with JIA. Decreased levels of ionized calcium,
calcidiol, and increased levels of serum parathyroid hormone
are associated with a significant risk of osteoporosis in these
patients. It is known that vitamin D and calcium deficiency
are quite common in JIA. For example, vitamin D deficiency
was registered in 67.2 % of JIA patients and was independent
of gender, disease manifestations, or the level of inflamma-
tory activity. Treatment with high doses of methotrexate is
accompanied by a decrease in the serum concentration of vi-
tamin D metabolites [13]. In addition to its ability to regulate
calcium homeostasis, calcidiol has anti-inflammatory effects
by inhibiting the activity of Th and Th ,cells [14, 15]. Exces-
sive production of parathyroid hormone also contributes to
the development of osteoporosis [7, 16].

Based on our data, we have created a simple predictive
model for osteoporosis development in children with JIA,
which allows for the calculation of the probability of low bone
mineral density and timely modification of medical therapy.

Conclusions

1. Juvenile idiopathic arthritis in 11.7 % of patients is ac-
companied by osteoporosis. Osteoporosis can also develop
in children with JIA who are not treated with systemic glu-
cocorticoids.

2. Puberty, especially after the age of 15, represents a criti-
cal period for osteoporosis development in children with JIA.

3. Key markers associated with osteoporosis develop-
ment in children with JIA include non-infectious disease
triggers, involvement of cervical joints at onset, involvement
of more than 3 joint groups at onset, gait disturbances, high
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scores on JADAS-27 and CHAQ, signs of systemic inflam-
matory processes, including ESR above 16 mm/h.

4. To calculate the probability of developing osteoporo-
sis, it is recommended to use the prognostic model deve-
loped by us for children with JIA.
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Makosividyk O.A.

AHIMPOBCLKUN ASOIKABHUN MEAVNYHUU YHIBEPCUTET, M. AHIMPO, YkpaiHa

Mapkepu, ACOLIMOBAHI 3 PO3BUTKOM OCTEOMNOPO3Y B AiT€N, XBOPUX HA IOBEHIABHUM iAIONATUYHUIA APTPUT

Pe3iome. AktyasmbHicTh. MeTOI0 TPOBENEHOTO JTOCIIIKEHHS
OyJ10 BUBUEHHSI acolliallil piBHS MiHepasti3ailii KicTKOBOI TKaHMHU!
B JIiTeli, XBOPUX Ha I0OBEHIUIbHUI imionatuuyHuii aptput (FOIA), i3
Pi3HUMU €eK30TeHHUMU Ta eHIOTeHHUMH (hakTopamu. Marepiaan
Ta MeToaM. [pyny nocimkeHHs craHoBwIM 162 nutunu i3 FOIA.
Busnavanm 3araJlbHoOaHaAMHECTHYHI, KJIIHIYHI TaHi, 0COOJIUBOCTI
nikyBaHHs FOIA, akTUBHICTh ITATOJIOTIYHOTO IIPOIIECY OLIiHIOBAIN
3a mkasoto Juvenile Arthritis Disease Activity Score (JADAS-27),
cTaH 310poB’st aiteir — 3rigHo 3i mkanot The Childhood Health
Assessment Questionnaire (CHAQ), BUKOHyBai 3arajibHUI aHa-
JIi3 KPOBi 3 MiApaxXyHKOM IIBUIKOCTi OCiTaHHSI epUTPOIIUTIB, Oi0-
Ximiunuit aHai3 (C-peakTUBHUIA OiJTOK, 3araJbHUIA Ta iOHI30Ba-
HUI KaJIblliif), 3aCTOCOBYBaJIM iIHCTPYMEHTAIbHI (yJIbTpa3ByKOBa
NEHCUTOMETPIs, PEHTIeH Ta YJIBTPa3ByKOBE MOCITIIKEHHS CYTJI0-
0iB) meTtoau. PiBeHb octeokanbiiuHy, 25(OH)D, mapatropmo-
Hy B CMPOBATLi KPOBi BU3HAYAJIM METOIOM iMyHO(DEPMEHTHOTO

aHasizy Ha aHaiizaropi ER500 (Sinnowa, KHP). Pe3yabTaTu. 3a
pe3ysibTaTaMy HAIIOTro JTOCIIIKEeHHS, OCTEOIOPO3 CIIOCTEPiraBcs
B 19 (11 niBuaTok Ta 8 xyonmuuMKiB) i3 162 miteit, xBopux Ha FOIA,
mo ctaHoBUTh 11,7 %. IIpakTUYHO BTPUYi YacTillle OCTEOMOPO3
Binm3HavaBcst Tipu noiaptputi (73,7 %), HiX TIPU OJIroapTpUTI
(26,3 %) (p < 0,05). BucHoBKHM. OcTeonopo3 Moxe po3BUBATUCS
B aiteit 3 FOIA, siki He OTpUMYIOTh Teparnilo CUCTEMHUMMU TJIIOKO-
KopTukoinamMu. OCHOBHUMM MapKepamu, acoLilOBAHUMU 3 PO3-
BUTKOM ocTeonopo3y B aireit i3 FOIA, € Tpurepu 3axBopioBaHHS
HeiH(heKIinHOI MPUPOaN, YPaKeHHsI IMMIHUX CYTI00iB y Ae00Ti,
Oinple 3 ypaxkeHUX IPYIl CYrJ00iB y 1e0I0Ti, MOPYIIECHHS XOIu,
BUCOKi TOKa3HWKM 3a mkajsamu JADAS-27 ta CHAQ, o3Haku
CHCTEMHOTO 3aMajJibHOTO TMPOLIeCy, 30KpeMa MiABUIICHHS HIBUI-
KOCTi OCiTaHHSI €epUTPOLIUTIB.

Kimo4yoBi ci10Ba: nitu; ocreonopos; 1oBeHinbHMI iTionaTnuHmit
apTpuT
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HaLIOHAAbHM YHIBEPCUTET OXOPOHM 3A0POB ST YikpQiHu imeHi T.A. LLyrnvka, m. KniB, YkpaiHa

BO)XAMBICTb KOHTPOAIO PiBHS CAXAPO3U
npu BU6OPI AHTUTICTAMIHHOT Tepanii B AiTen

Pe3tome. Cmamms npucesuena o6zo6opentio moxcaueocmeii aikyearnns arepeitnux 3axeopioéans y dimeii. Asmopu
npudinuau 0emanvHy yeaey AiKapcbKum Gopmam, AKi € Haubinbu nowupenumu 6 nediampii, a came cuponam. ITio-
KpecaeHo, wo npu npusHa4eHHi AiKapcovkux 3acobig y ¢hopmi cuponis y nediampii caio 36epmamu yeazy Ha 6MIiCm Yy HUX
caxaposu. llepesascna Ginvwicms cuponie Mae UCOKULL emicm yboeo KomnoHenma. Ha danuil yac na ykpaincokomy
GapmayeemuuHoMy pUHKY HAAGHUI npenapam 0e310pamadury nid mopeogeavbHoio Hazeor Eniziym y euensdi nepo-
DANbHO20 PO3UUHY, AKUL 83a2ani He Micmumby OApeHUKIE [ UYKPY i, 6I0N06IOH0, MA€E MIHIMAAbHI PUSUKU DO3BUMKY He-
CNPUSMAUBUX NOOIMHUX peakyiil npu 30epedceHHi 8UCOKOI ehekmugHocmi npenapamy.

KirouoBi cioBa: HI-anmueicmaminni npenapamu; deznopamadun; Eniziym

[TpoTsirom 10 ocTaHHIX pOKiB 3HAYHO 3pOciia MoLIUpe-
HICTb aJIepriyHuX 3aXBOPIOBAaHb: 110JI0 ACSIKUX 3 HUX BOHA
Ma€ TeHACHIIiI0 10 cTabimizalii (HampuKian, HeMae 3poc-
TaHHS KiJIbKOCTI TAIliEHTIB 3 aJlepTivHUM PUHITOM y Kpa-
fHax €pporu Ta CLUA). lllono inmmx — HaBnaku. Tax,
XapuyoBa ajieprisi, acTMa ¥ aTOMIYHUMN AePMATUT 3aXOTLTIO-
IOTh HOBI reorpacdiuHi TepuTopii Ta 30epiraroTh TEHACHIIIIO
110 30i/IbIIIEHHS KiJIBKOCTI XBopuXx. PopMyBaHHS iHBaJIiI-
HOCTi, 3HaUYHMI BIUIMB Ha SKIiCTh KUTTS, 3HAYHi €KOHO-
MiYHi BUTpaTH — OCHOBHi IMPUYMHM TOTO, 110 BcecBiTHsA
OpraHizallisi OXOpOHU 3A0POB’Sl BKJIIOUWJIA aJIepriyHy Ia-
TOJIOTiIO 10 TPiMKKW PO3JamdiB, IKMM CJIif 3amo0iratu i siki
Tpeba koHTpomoBaTu y XXI cromitTi [1].

ITomryk HOBHMX MOXJIMBOCTEH JIiKyBaHHSI aJepridHMX
3aXBOPIOBaHb € BAXJIMBOIO CKJIAIOBOIO 3a0e3MeueHHs iX
KoHTpouo. [Ipenaparu, 1110 BAKOPUCTOBYIOTHCS, TIOBUHHI
3a0e3neyyBaTv BilICYTHICTh CUMITOMIB 3aXBOPIOBAHHS i
MaT! BUCOKUI TTpodib 0e3IeKH 3 OIISIAY Ha HeOOXiTHICTh
X TPUBAJIOrO BUKOPUCTAHHSI.

OnHUMU 3 TIEPIIUX 3aMPOTIOHOBAHUX JIiKiB, SIKi BifIO-
Biaau MM BUMoram, craiau oyiokatopu H1-ricramiHoBux
peuenTopiB. Bonu ciayxarth 3BopoTHUMHU aroHictamu H1-
peuenTopa ricramiHy i 6JI0KyIoTh ioro edextn. CydacHa
Kiacuikalrisl IMoaijsie aHTUTICTaMiHHI TIpernapaTy BidIlo-
BimHO 10 3aiiHsaTOCTi H1-penentopiB MO3Ky Ha HecenaTuB-

Hi Ta cenatuBHi rpynu. Ha ¢papmanieBTuaHOMY pUHKY HUHI
iCHY€ BelIuKe pi3HOMaHITTs OjokaropiB HI-penenropis
ricraminy. Ix Binpi3HSIOTb pi3HOMAHITHI XiMi4Hi CTPYKTY-
pu, hapMaKOKiHETUYHI 0OCOOIMBOCTI i MOTEHIIiaa B3aEMO-
Iii MiX JIiKaMU i TpOAyKTaMM XapuyBaHHs. AJle moTpedam
HEoOXiJHO1 Oe3MekH i BUCOKOi e(heKTUBHOCTI Oisblie Bif-
MOBiAAIOTh AHTUTICTAMiHHI ITpenapaTy IPYroro MOKOJIiHHS
(HecenaTuBHi). IctopuuHo po3pobka H1-aHTuricramiHHuX
MpernapariB Apyroro MokoJiiHHs BinOynacst B 1980-x po-
Kax, 110 PeBOJIIOLIIOHI3YBaJIO Tepallilo ajeprii yepe3 Bil-
CYTHICTh a00 JIMIIle MiHiMaJbHUI CeTaTUBHMI ITOTEHIIiaxX
[2, 3]. Jlikapcbki popMu LIMX IIpemapaTiB € BUKIIOUHO
MepopayibHUMHU i, Oe3repeyHo, MalTh MOKpalieHy ehek-
TUBHICTb, 0e3meKy, 1oOpi papMaKoJIOTiuHiI i (papMaKoKi-
HeTW4Hi XapakrepucTuku. HecemaTuBHiI aHTHricTaMiHHI
npenapatu cxBajeHi FDA mis TpuBagoro BUKOPUCTaH-
HS T JIiKyBaHHS 1IJIOI HU3KM 3aXBOPIOBaHb, IepeBaxKHa
OiMBIIICTh SIKUX TIOB’SI3aHi 3 ajJiepri€lo: ajJepriyHuii puHiIT
i KOH IOHKTHUBIT, aJlepriuyHi AepMaToJ0TiuHi peakilii, CUHY-
CUTH, KPOIMB’SIHKM, aHTIOHAOPSIK, aTOMIUHUIA AepMaTUT
Ta iHmi [4].

JlocuTb CKITaaHO JiKyBaTH ajleprito, TOMY 1110 B Malli€H-
Ta, SIKMA Ma€e OCOOJMBOCTI iIMyHHOI BiMOBIfi, 11O CTOCY-
IOThCSI PEAKIIill TiMepPUyTIMBOCTI, JTiKA TAKOX MOXYTh OyTU
MPUUYMHOIO ajiepriyHoi peakilii. Ha xaib, aHTUTicTaMiHHi
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He € BUHSTKOM. AJie BaXJIMBO MaM’ATaTH, 1O Y BUIAAKaX
PO3BUTKY HECIIPUSTIMBUX MOOIYHUX peaKlliil, OB’ sI3aHUX
3 JliKaMU, epeBaXkHa OUTbIIICTD iX CTOCYETHCS HE XiMiYHOT
CMOJIyKHU, SIKa YUHUTb OCHOBHY JIiKyBaJIbHY J1il0, a CKJIa/10-
BUX, 1110 3a0€3I1e4YyI0Th OPraHOJICIITUYHI SIKOCTI ITperapary.
Tomy B naHiii cTaTTi XOUeThCsI 3yMUHUTUCS HE HAa 0COOI-
BOCTSIX XiMiUHO1 OyI0BU TpenapariB, a Ha THUX JIIKapChKUX
dopmax, y IKUX BOHM YaCTillle BAKOPUCTOBYIOTHCSI, IIPUTi-
JIUBIIYW YBary OJiHiit 3 HaOLIbII MOIMPEeHUX (GopM y TieTi-
aTpil — PiIKUM JIiIKapChbKUM (hopMaM.

HocmimkeHHs, mpoBeaeHe mociaimHnkamu Kamigop-
HIICHKOTO YHIBepCUTETY i OITy0IiKoBaHe B xKypHaJi Annals
of Internal Medicine, BUsIBMJIO0, 1110 piAKi JIiKapchbKi (hopMu
MpernapariB y JIKyBaHHI TOCTPUX PECIipaTOPHUX 3aXBO-
proBaHb Oy/Iu OiIbII e(PeKTUBHUMMU, HixX TadaeTku. OmHaK
BOHO TaKOX BHUSBWJIO, IO TaOJETKM 3PY4Hillli Ta JalOTh
MeHIIIe MToOiYHUX e(DEeKTiB, HixK ITpernapaTy B pifKiii hopmi.

SAKI110 MOBEpHYTUCS 10 MPOOIEMHU JiKyBaHHS ajeprid-
HOI TMaTOJIOTil 3 TMO3UlLlii pU3UKY PO3BUTKY HECIIPUSITIUBUX
peaxiiii Ha JiKu, TO MPU3HAYEHHS aHTUTICTaMiHHUX IIpe-
napatiB y BUIJISIAI PiAKoi JiKapchbKoi (hopMU Ma€ IeKiabKa
3HAYHMX HEMOJIiKiB, SIKi BApTO BpPaxoBYBaTHU TMepel TUM,
SIK 00MpaTH caMe Taki BapiaHTH JiikyBaHHS. Oco0IMBO 11e
CTOCYETBCS JIiTEiA.

Ilo-nepiire, 116 peYOBUHU, 1110 CTBOPIOIOTH CMaK, apo-
mar i kousip. OTXe, 3yNMMHUMOCSI Ha COJIOAKOMY CMaKy,
KNI 3a0e3IeYy€eThCcs HasIBHICTIO B cupomi IykpiB. Ha
nymky excrieptiB ESPGHAN i NASPGHAN, cnoxuBaH-
HS IIYKPiB, 0COOJIMBO ITiICOIOMKEHUX HAIOIB, 110 MIiCTATh
KaJIOpilfHi IMiIcoJomKyBadi (TOOTO caxaposy, KyKypya3si-
HUI1 CUPOIT 3 BUCOKUM BMiCTOM (DPYKTO3U, KOHLIEHTPATU
(PYKTOBUX COKiB), €BPOINEUCHKUMM AiTbMHU i MiITITKAMU
MEePEeBUIIYE KiJIbKiCTh, BKa3aHy B MOTOYHUX PEKOMEHIa-
misix. Lle BUMK/IMKA€E 3aHEMOKOEHHS, TOMY IO ITiIBUIILYE
PM3MK HaaMipHOI Barv/OXUpiHHS i Kapiecy 3y0iB, Moxe
MPU3BECTU [0 HEMIOCTATHHOTO HAIXOJKEHHS MOXUBHMUX
PEYOBMH i 3MEHIIEHHS Pi3HOMAHITHOCTI pallioHy i MOXe
OyTH MOB’I3aHO 3 MiIBUILIEHUM PU3UKOM PO3BUTKY IIYKpPO-
BOTO 1iabeTy 2-TO THILY, CeplIeBO-CYIMHHUM PU3UKOM Ta
IHITMMU HaCJIiIKaMU ISt 300poB’s [5].

ITo-apyre, kojyip cupomy i ioro apomaT (GOpMYIOTb
mryuHi 6apsauku (E100-E180), aki Hamexats o Xap4o-
BUX I100aBOK. BoHI pOOIATE JIiKM Bi3yaJlbHO IIPUBAOJIMBi-
IIUMU, ajle MOXYTb CIIPOBOKYBATU PO3BUTOK aJlepTiyHUX
peakuiii. [1oGiunHi peakirii Ha XapyoBi moOGaBKu (Tirep-
YYTJIMBICTb) MOXKYTh BUHMKATH Yepe3 iMYHOJIOTIUHI i He-
iMyHoJIoTriuHi MexaHi3mu. HeiMmyHonoriuHi peakuii iHomi
Ha3MBalOTh Xap4yoBOIO HerepeHocuMicTio. [lommpeHicTh
nob6iYHMX peakiliii Ha XapyoBi M00aBKU B 3arajbHili Io-
ITyJISIIT HU3bKa, 32 OIliHKaMM, BOHA CTAaHOBHUTBE ~1—2 % y
niteit i 1 % y mopociux. Y miteit 3 ajiepriero BOHU 3yCTpiva-
foThbes vacrinre (2—7 %).

KoiniyHi peaxitii BapitoloTh Bifl JIETKUX A0 TSLKKUX i MO-
KyTh BKJIIOYATU IIKipHi ¥ HemiKipHi cumnroMu. LIKipHi
CUMIITOMU MOXYTb BKJIIOYATU MTOYEPBOHIHHSI, CBEPOiK, BU-
CUTIaHHs1, KPOTUB SIHKY i1 aHTioHaOpsik. HelkipHi cummnTo-
MM MOXXYTb BKJTIOYaTH PUHOPEIO, KallleJIb, HyJIO0TY i OJTI0BaH-
Hsl, peduitokc abo rneyito, cra3Mu B XXKUBOTI, Jliapeto abo 3a1iop
i aHadinakTMUHMI oK. [HOAI peakilii Ha XapuoBi 100aBKU
MOXYTb CIIPUSITU 3aTOCTPEHHIO iCHYIOUOTO 3aXBOPIOBAHHSI,
HanpuKIIaj crajaxy aTroliyHOro nepMmarury (ek3emu) abo
actMu. OCHOBHUM JIIKYBaHHSIM € YHUKHEHHSI BUSIBICHUX
no6aBoK. IlamieHTaMm 3 IMABUILNEHOIO YyTIMBICTIO peKOMEH-
IIYETHCS TIEPEBIPSTU CITMCKY iHTPEAIEHTIB HAa €TUKETKAX Xap-
YOBUX IPOIYKTIB, a TAKOX JIiKiB i KOCMETUKU [6—8].

Yu Bci pinki popmu € ogHakoBumu? Ha me muraHH:
MOXK€e BIiIIIOBICTU 1IiKaBe MOCTiIKEeHHs, IIPOBeIeHe yKpaiH-
CbKMMU BUYEHUMM, PE3YJIBTATH SKOTO OIMyOiKOBAHO B Te€3aX
XXIII HauioHanbHOi HaykoBoi KoHepeHLii «[Ipodiemu
HayK{ Ta TE€XHOJIOTil, MOIIYyK iHHOBALLIMHMX pillleHb», SKa
HelloAaBHo rposoawiacs B HimeuunHi, M. MionxeH [9].

O06’eKTOM MOCIHIDKeHHSI cTaau hapMalleBTUYHI Tpe-
rnapatu y popMi CUpOIy, 1110 HaJeXKUTh 0 TPyNnu «AHTU-
ricTaMiHHI 3acO0M JII CUCTEMHOTO 3acTocyBaHHs» (ATX
RO6A X27), a came cupomnu, 110 MICTATh He3710paTaauH
(0,5 mr/mn): cupon Epiyc, cupont Enem, cupon Anepnes,
cuport JloparanguH-310poB’si. Y nopaHiii podoTi BU3Hava-
JIM BMICT caxapo3u B HaBEJAEHUX BUIIE CUPOMAaX METOIOM
abcopbuiitHoi criekTpodoToMeTpii B yIbBTpadioneToOBOMY
11 BuguMoMmy miara3oHi. KiabKicHi pe3ynbsraTi JOCTiIKeH-
Hf, IKi HaBeJeHO B Ta01. 1, moka3aanu HasgBHICTh BUCOKOTO
BMICTy caxapo3U B yCiX MOJaHUX 3pa3Kax.

OnepxkaHi pe3yabTaTy MOKa3aiu, 110 KiJIbKiCHUIA BMIiCT
caxapo3M B JOCIIIKEHUX CUpoIlax B 1 MJI 3HAXOAUTHCS B
niama3oHi 400—520 mMr. To6TO, HaNPUKJIIAM, SIKIIO CUPOIT 3
ymictom caxaposu 500 mr/1 M mpu3HaYeHU AUTUHI 6—7
POKiB, TO oaHa no3a (5 MJ1) g00aBise A0 palliOHY AUTHU-
HM 2,5 T JOJAHMX LYKPiB, IO CTAHOBUTH 10 14 % m1060BO1
Hopmu (18—20 r) 3rimHo 3 pekomeHnauismu ESPGHAN.
Curyaiig 3 OiTbMU OO 2 POKIB IIle CKJIAAHIIIA, OCKIIbKI
BXXMBAHHSI JIOJIaHUX IIYKPiB B3arajli He PEKOMEHIYEThCS
ESPGHAN n71s1 11i€i BikoBOi TpyTin.

'V Toi1 e yac Ha yKpaiHChbKOMY (papMalleBTUIHOMY PUH-
Ky € TIpernapar Ie3/J0paTallHy Till TOPrOBEJIbHOK HA3BOIO
Eniziym y BUIIIsIIi TIepOpaIbHOTO PO3UYMHY, SIKWIA B3arajli He
MiCTUTh OApBHUKIB i LIyKpY i, BiOIIOBiZHO, Ma€ MiHiMaJIbHi
PU3UKM PO3BUTKY HECIPUSITIMBUX MOOIYHMX peakiliii mpu
30epeKeHHI BUCOKOI e(heKTUBHOCTI Ipemnapary.

BucHoBKU, SIKi MOXXHA 3pOOUTH TIil Yac aHasi3y JiTe-
paTypu 11040 BUKOPUCTAHHS JIiIKapCbKUX (POPM Y BUTTISIII
CHUPOIIIB y AiTell 3 aJepriyHoIO MaTOJIOTi€I0, TaKi:

— HEOoOXimHO 3a0e3MeYUTH PeTeIbHiil KOHTPOJIb CKJIa-
JIOBUX Pi3HUX JKapChbKUX (GopM, sIKi OyayTh y MOAATBIIO-
MY PEECTPYBATUCS B YKpaiHi;

Ta6nuuys 1. KinbkicHui BMiCcT caxapo3u B cuponax gessiopataguHy

KinbKicHui BmicT caxapo3u (Mr) B 1 mn ¢papmaneBTUYHOro npenapary

) Cupon JlopaTaamh-
Ha3zBa Cupon Epiyc Cupon Enem Cupon Anepaes 310pos’s
PesynbTaTit 3a cepi- 520,68 £ 0,38 499,35 £ 0,56 406,11 £ 0,56 405,46 £ 0,97
AMK 521,77 £ 0,56 499,68 £ 0,56 403,51 £ 0,97 -
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— IIJIs MALi€EHTIB 3 aJiepri€lo Kpale ooupaTy mpernapa-
TH, 10 CKJIAay SIKUX HE BXOISTh LIYKpU i OapBHUKM abo iX
KiJIbKiCTh € MiHiMaJbHO AOMYCTUMOIO.

KonduaikT inTepeciB. ABTop 3asBIIsSIE MPO BiICYTHICTb
KOHGQJIIKTY iHTepeciB i BJacHOI (hiHaHCOBOI 3alliKaBJIeHOC-
Ti TIPY MiATOTOBII TAHOT CTATTi.
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Importance of sucrose level control when choosing antihistamine therapy in children

Abstract. The article discusses treatment options for allergic di-
seases in children. The authors paid detailed attention to the dosage
forms that are most common in pediatrics, namely syrups. It is em-
phasized that when prescribing medicines in the form of syrups in
pediatrics, attention should be paid to their sucrose content. Most
syrups have a high content of this component. Currently on the

Ukrainian pharmaceutical market there is a desloratadine prepara-
tion under the trade name Elizium in the form of an oral solution,
which does not contain dyes and sugar at all and, accordingly, has
minimal risks of developing adverse reactions along with maintain-
ing the high effectiveness.

Keywords: H1-antihistamines; desloratadine; Elizium
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"HaLiOHQABHA YHIBEDCUTET OXOPOHM 3A0POB ‘s YkpaiHm imeHi .. LLyrika, m. Kuis, YkpaiHa
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Cyu4yacHi niaAXxoaM A0 NIATOTOBKU NeAiaTtpa
TA OLHKK noro npogecinHoi KOMMNEeTeHTHOCTi:
BIiTYNSHSHMU TA OMEPUKAHCbKUN AOCBIA

Pesrome. Y cmammi o62060pioromuca numannsa wjooo egpexmuenoi nideomoexu cmydenmis/aixapie-nediampie ma
OUIHKU IX KOMNemeHmMHOCmell 3 YpaxyeanHsm ocobausocmeil nediampuunoi donomoau 6 cyuacHux ymosax. Ha cbo2ooui
nediampu, GUKOPUCMOBYIOHU HU3KY [HHOBAUIUHUX MeXHOA02Il, Wo0eHHO Hadarnms donomoey Oinbulill, Hidc paHiue,
Kinbkocmi nayienmis, iz 3ampamoro Ha npogeciiine CRIAKYBAHHSA 3HAYHO MeHU020 Yacy. Bxazane neenoro miporo Hige-
A€ Yy nediampis bajcanHs nikaygamucs npo dimeii, 0CKiAbKU 3a MAKUX YM0O8 8MPa4acmscsi MUCMEUMB0 CRIAKY8AHHS
3 nauienmom ma 4aeHamu iioeo poouHu. Y cmammi nadaui pekomenoayii uj00o 00ceidy amepuKkancbKux Hae4aabHux
3aKAa0i8 CMOCOBHO eeKMUBHO2O YCYHEHHs KOMYHIKAMUGHUX npobaem y cmyoenmie/pe3udenmis-nediampie 3 na-
yieHmom, uaenamu ioeo poouHu, Koaeeamu, ORUCAHI Memoou, w0 00nomMazaoms 3aceoimu NPUHUUNU KYAbIYPHOO
ma egexmugHoeo npoghecilinoeo CRinkKy8aHHs 0458 NOAINUEHHS PO3YMIHHA NCUX0A02ii OumuHu i uaeHie ii cim’i 6 KOH-
mekcmi KoHyenuyii cimeiinoi meduyunu. Hadana ingpopmauis cmocoeno kawuosux nioxodie 0o popmyeanHs 0CHOBHUX
KOMNOHeHmig npoghecionaniamy 6 nediampuunii npakmuyi Ha 0OUNAOMHOMY MA NICASOUNAOMHOMY emani HAGUaHHs
nediampis, KoneianbHOCMI, GUPIUEHH NUMAHHA KOHPAIKMY iHmepecie y po3pizi cnienpayi 3 npedcmasnukamu gap-
MmayeemuyHoi iHdycmpii.

KarouoBi ciioBa: nediampu; npogeciiina disavnicms,; cmocynku nikap — nauienm/6amoku; upiuienns Kongpaix-
mie; KoneeianvHicms; KOH@AIKM iHmepecie

BCTYI'I IIYMKY OLJIBIIIOCTI BITYUM3HSIHUX Ta iHO3EMHUX 3100yBayviB

OcTaHHIMM pOKaMu y BCbOMY CBITi OaraTto yBaru npu-
IIISETHCS e€(PEKTUBHIN MiATOTOBII CyJacHOTO memiaTpa 3
ypaxyBaHHSIM peatiii memiaTpUIHOl IIPaKTUKU Ta BUKIM-
KiB cboroficHHs [4, 2, 27, 28]. Amxe Bijl IKOCTi MiATOTOBKKU
TUATSYOTO JIiKaps 3aJIeXKUTh i SIKiCTb HaJlaHHSI CBOEYACHOI
Ta e(PEKTUBHOI MEIMIHOI JOIIOMOTU IiTIM. I[pamuiiiiiHo
npodeciiiHa IMaroToBKa IemiaTpa 30cepeikeHa Ha OTpU-
MaHHi OCHOBHUX (byHIaMEHTAJIbHUX 3HAHb 3 MEIUILIMHU
OUTUHCTBA. BoaHoYyac Hal3BUYAHO BaXKJIMBUM € 3aCBO-
€HHS MPaKTUYHUX HABUYOK, ETUYHUX 3acajl Ta HEOOXiTHUX
KOMIIETeHLi/ 11010 IIAHOOIMBOIO i YyHHOTO CIIJIKYBaHHS
neniaTpa 3 IMamieHTaMu, 0aTbKaMM Ta MOro KojieraMu siK
OCHOBM edekTruBHOI nmpodeciiiHoi aisabHOocTi [1, 11]. Ha

BUILIOI MEIUYHOI OCBITH, SIKi BUBYAIOTh MeAiaTpUUHi AUC-
LMIUTIHK, caMeé OMaHyBaHHIO MPAaKTUYHUX HABUYKOK Ta
CUMYJISILIIMTHUX METOAMK Ma€ TPUAUISITUCA Y MEAUYHUX
yHiBepcuTeTax Haiibinble yBaru [27, 28].

Merta: aHajni3 cy4acHUX MPUHLIMIIB MiATOTOBKU W~
Tsiumx jikapiB y CILIA ta YkpaiHi Ha 3acagax MpakTUYHO-
OpPIEHTOBAHOTO Ta KOMMETEHTHICHOTO ITiIXO/Y.

MarTtepiaAu Ta meToamn

IIpoBeneHa olliHKa HOpMAaTHMBHOI 0a3u i MPaKTUYHUX
Ta €TUYHMX 3acaj MiAroToBKM auTsumx Jjikapis y CIIA
Ta YKpaiHi. BukopucraHi MeToau CUCTEMHOrO MiIXoay Ta
y3araJibHeHHSI.
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Pe3yAbTaTM T OGrOBOPEHHS

HapuaHHs1 Ta olliHka IpodecioHalizMy € KIIOYOBUMU
KOMITOHEHTaMM MEIWYHOI OCBITH ¥ HEoOXimaHi mist hopMy-
BaHHs IpodeciitHoi ineHTUYHOCTI MaiioyTHBOTO Jikaps [ 19].

Iyxe BaXXJIMBUM acIleKTOM MpodeciiiHOl MisuIbHOCTI
neaiaTpa € BUCOKUM piBeHb JOBIpM CYCIJIBCTBA 1O IIi€l
npodecii [25]. Came Tomy 1s1 (YOPMYBaHHSI BUCOKOIIPO-
eciiiHOTO TUTSAYOTO JIiKapsi HeOOXiTHe:

— BUKOPUCTAaHHS YiTKUX CTAHAAPTIiB (MTOCIOHNKH 3 KJTi-
HIYHOI ITpaKTUKHM, 3aCHOBaHI Ha OLiHIIi JOKa3iB);

— MPUWHSITTS IePCOHAILHOI Ta KOJIEKTUBHOI BilIIOBi-
JMATbHOCTI 32 JOTPUMAHHS CTAaHIAPTIB;

— edeKTUBHE MEIUYHE PEeryjiloBaHHS Ha MICIIsIX, 1110
IPYHTYETHCS Ha OLIiHIIi SKOCTi poOOTH;

— TIpoliec Oe3mnepepBHOI0O IMpodeciiHOro HaBYaHHS
Ta BIOPOBAIKEHHS IIBUAKUX CTpaTeriii 00poThOM 3 JliKap-
CbKMMU MOMUWJIKAMU, OCKIJIbKY TeIiaTp MOBUHEH HE TiJib-
KM e(DEeKTUBHO KOMYHIKyBaTH Ta IIBUIKO AisITU, a i BMITU
BU3HABATU CBOI MOMWJIKHM, SIKi € OUiKyBaHUMU Yy MOBCSIK-
JEHHI/ paKTULi MPUIAHSTTS PillleHb, 3aCHOBAHUX Ha Cy-
IKeHHsx |3, 15, 29].

[TinroToBKa BUCOKOKBaJIi(hiKOBAHOTO TUTSIYOTO JIiKapsI
Y CBITi — KPOINTKUI i CUCTEMHMIT TIpolIeC, 1110 Ma€ HU3-
Ky BaxuiMBuX ckianoBux. Cepeln MpakKTUYHUX HABUYOK,
SIKi Ma€ TOCKOHAJIO OTaHyBaTU TeJiaTp, OAHE 3 TPOBijI-
HUX MICIIb MOCIITa€ MUCTELTBO CHJIKYBaHHS 3 JUTUHOIO
Ta ii 6aTbKamu/omikyHaMu. Ajke came 3i 300py aHaMHe3y
JIiKap Ma€ modJaTu OIJISIA MalieHTa. I BumTy MaitOyTHHOTO
JIiKapst HABUYKaM KOMYHIKaIlil JUIsl TOCKOHAJIOTO iX OIaHy-
BaHHs MMOBMHHI y 3aKjIafax SK AOIUIJIOMHOI, TaK i Iicisi-
IUIJIOMHOI Menu4Hoi ocBitu [1, 8, 17]. TyT BaxiuBuMu
eJIeMEHTaMU HaBYaHHS € HaBUYKa aKTMBHOTO CIYXaHHS
ix yac 300py aHaMHe3y i yMiHHSI BUKOPUCTOBYBATHU 3acain
Kanrapi-KeMopumxcbkoi Moaeni MeIMYHOI KOHCYJIbTallil
Bix i moyaTKy a0 360py iH(popMallii, OrJismy, TOSICHEHHSI,
TUIAaHYBaHHSI TMOJAJBIIOT0 OOCTEXEHHsI Ta 3aBepILICHHS
KOHCYJIbTallil.

3 1€l METOW CTYIeHTH/iHTepHU/pe3uacHTH-TIeia-
TPY TTOBUHHI 3aCBOITH MIPUHIIUIIA i1 OCHOBU KYJIBTYPHOI Ta
edekTuBHOI MpodeciiiHOT KOMYHIKallii IJIs1 TOJITIIeHHs
PO3YMiHHSI TICUXOJIOTi1 AUTUHM i WICHIB 1i CiM’1 B KOHTEKCTI
KOHIIETIIii pPOAMHHOI MEIUIIMHN Ta MiCIISI TUTSIOTO JIiKaps
y TePBUHHIN JIaHIli HATAaHHS MEIUYHOI JOTIOMOTU AUTSIY0-
MY HaceJIeHHIO.

Binburicts pe3unentiB-nieniatpiB y CLLIA BBaxkath cede
JIOCTAaTHbO BIIEBHEHUMU B OCHOBHUX KOMYHIKATUBHUX Ha-
BUYKax (iHTEpPB’IOBaHHSI, BUCIYXOBYBaHHSI, BCTAHOBJIEHHSI
B3aEMOPO3YMiHHSI, IEMOHCTpallisl TypOOTH Ta CITiBUYTTS),
aJle TUTbKY TI0JIOBUMHA 3 HUX a0 MeHIle Oy/JIu BIEBHEHI B
ceMM OUTBLI CKJIaIHUX KOMYHIKAaTUBHMX HAaBMYKaX: 3[1aT-
HOCTi 00roBOpIOBAaTH MPOOJIEMU KiHIISI XKUTTSI, TOBOPUTH 3
IITbMU PO CEPHO3Hi XBOPOOH, IMTOBITOMIISITU TaK 3BaHi IO~
raHi HOBUHMU, CITiJIKYBaTUCS 3 TSKKUM MAlliEHTOM Ta MOoTo
0aTbKaMM, KyJBTYPHOI TOiH(OPMOBAHOCTI/IyTIUBOCTI,
PO3YMiHHS SIK TICMXOCOILIiaJIbHUX acCIeKTiB, TaK i TOYOK
30py nauieHTiB. | nuie nesxi jikapi MoBiZOMUIN TIPO Ha-
SIBHICTh BIiIIIOBITHMUX IIpOrpaM MiATPUMKHM [IJIsI HaBYaHHS
nux HaBu4dok [20]. JlopedHo 3a3HAYMTH, IO B YKPAIHCHKIi
HaBYaJIbHI TUIAHU 6-PiuHOI JOAUILIOMHOI MiArOTOBKU Iie-
IiaTpiB Ta JIiKapiB 3arajbHOI IPAKTUMKW BiIMOBIiOHI Ha-

BUAJIbHI AVCIUIUIIHU IIOAO OCHOB CITUIKYBaHHS JiKapsl 3
IUTUHOIO Ta 1i 6aTbKaMu OYy/IM BKJIIOUEHI TUIbKU HEJaBHO.

Ha Binminy Bin Ykpainu y CILIA okpeMa noaurioMHa
MiAroToBKa 3i crielianbHoCTi «IleniaTpis» B yHiBepcuTeTax
He MpoBOAUTHCSA. BOHa 30cepemkeHa y MiCaASIAUIUIOMHIN
PE3UIEHTYPI TPUBAJICTIO 0 3 POKIB 3i 3HAYHOIO KilbKic-
TIO CYMIXKHUX TPaKTUK i POTALliIHHUX LUKIIB. A Yy 1iIoMy
TPUBAJIICTh MiCASAUTIIIOMHO]T MiATOTOBKY TUTSYOTO JIiKapst
y CIIIA 3 ypaxyBaHHSIM OTpUMaHHS «BY3bKOi» MeaiaTpui-
HOI CcreniabHOCTI Tic/s pe3uACHTYPU MOXe TPUBATH 10
6—7 pokiB. 3a3HaunMo, 11O 3TigHO 3 EnnHOyp3bKoIo ae-
knapaitieto (1988) Oyn0 peKOMEeHA0BAHO Y KOKHOMY YHi-
BEPCUTETI, JIe IPOBOAUTLCS ITiATOTOBKA JIIKapiB, CTBOPUTU
aBTOHOMHI ITeIiaTpUIHi AerapTaMeHTH ab0 haKyabTeTH 3i
CBOIMHM aAMiHICTpaLlisIMU Ta J1a00OPATOPiSIMU 3aJIsI TIOJIIII-
LLIEHHS MiATOTOBKU IIeaiaTpiB.

TpuBanicTh XKe IepBUHHOI crieliaiizalii (iHTepHaTypu)
3i criewiaabHOCTI «IlemiaTpisi» B YKpaiHi CTAaHOBUTD JIMILIE
2 poku (3 HUX HaBYaHHS iHTepHa B YHiBEpPCUTETi TPUBAE
nuire 0,5 poky). [Tporpama po3paxoBaHa Ha 114 kpenuTis
€KTC i Bki1touae HeoOXiHUIT 0OCST 3HAHb Ta TPAKTUYHUX
HaBUYOK, 110 MOTPiOHI JliKapro-neaiaTpy 1Jisi CAaMOCTIAHOT
po6otu. Ha Ham moryisia, sl TpUBalicTh Ma€e OyTU 30171b-
IIeHa He MEHII HiX y 2 pa3u, OCKiJIbKU Cy4yacHWI o0csT
MEIMYHMX 3HaHb i MPaKTUK YKpall CKJIaJHO BKJIACTH Y IIi
00MeXeHi CTPOKM ITiCIISIAUTIOMHOI ITiATOTOBKH.

Hwuni x 10 90 % Hammx BUITYCKHUKIB BU3HAYAIOTHCS
111010 TIPOJIOBXKEHHSI HaBYaHHS B iHTepHATypi 3 00paHOl
crneuianbpHOCTiI [1]. Lle my>ke BaxImBO IJisI KpaiHu, 3 OTJISAIY
Ha CyTTEBUI OedilluT MEINIHMX KaapiB i MOoTpedy y sKic-
HO IIiATOTOBJICHUX JIiIKApsSIX B yMOBax BiliHU, III0 TPUBAE
TpeTiit pik, Ta nangemii COVID-19, o Bkpait HeraTUBHO
BIUIMHYJIM Ha CTaH 3I0POB’SI HACEJIEHHSs, OCOOIMBO MiTeil.
3a3HauyeHe MoKJanae OCOONMBI 3aBIaHHS caMe Ha Micis-
IUIJIOMHUM eTan MiAroTOBKH JiKapiB, 110 3aBepIlye eTall
iX MEpBUHHOI JIIKapChKOI CIelliani3allii B iHTepHaTypi.

Jluts1 peastizaltii cydacHUX MiJAXOMiB IO IMiATOTOBKU JU-
TSIYOTO JIiKapsl y 3000B’s13aHHSI 3aKJIaJliB BUILIOI MEAUYHOT
ocsitn CIJA BXOAATH:

— PO3BUTOK aKaJIeMiuHOI KOMITETEHTHOCTI — ajieKBaT-
Ha, cyyacHa akaJleMiyHa TIiJIT0TOBKA CTYIEHTiB/pe3uIeH-
TiB-TIeiaTpiB 111 3a0e3MeYeHHSs X KOHKYPEHTOCTIPOMOX-
HOCTI Ta BiMOBiaJIbHOCTI;

— MOJEIIOBAaHHS HaJIeXKHOI MOBEIiHKY MeAiaTpPiB i3 BU-
KOPUCTAaHHSM BIiATIOBiZHUX CHCTeM ab0 CTaHAApTiB, IO
JIeXKaTh B OCHOBI IpOdeCiiiHOl MiSTbHOCTI, MiKIMCIIUTLIi-
HapHe CIiBpOOiTHUIITBO, ITOBAra i IapTHEPCTBO 3 IiThbMU Ta
YJIeHaMU iX pOOMHU, TyMaHHi YMOBM Mpalli;

— KOMDOPTHi YMOBH /ISl HABYAHHSI — AaKTUBHA y4acThb
y NPAKTUYHUX 3aHATTSIX, HAJIEXKHI YMOBU HABYaHHS;

— cHOpaBeIMBUIA MPOILIEC OLliHIOBaHHS MpodecioHalb-
HUX HAaBMYOK, 30KpeMa MelaroriyHux, NpsiMUil KOHTPOJIb
MPOMIXXHMX OLIIHOK Y pa3i BAHUKHEHHS MpodJem [4].

Taxki X BUMOI'M BUCYBaIOThCS B YKPATHCHKUX JIILIEH31ii-
HUX Ta aKpeAUTALIMHUX JOKYMEHTaX 11010 3aTPOBaIKEeH-
HS Yy 3aKjagaX BUINOI OCBITU BUKJIAIAaHHS CITeIiaJIbHOCTI
228 «[leniatpisi». lonamo, 1110, Ha HAIII OIS, BaXKJIMBOIO
CKJIaJIOBOIO MiITOTOBKU ITUTSIYOTO JliKapsi Mae OyTU KBaJli-
¢ikoBaHMIT i KpeaTUBHUU BUKJIAOALIBKUI KOPIIYC MEIY-
HUX YHIBEpCHUTETIB Ta CydacHE JIiKyBaJbHO-TiarHOCTUYHE
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OCHAIILIEHHSI 3aKJIaJliB OXOPOHM 310POB’s, 1110 € Oa3aMu s
iHTEpHATYpHU.

IIpu HaBuaHHi mediaTpiB BUKIadadi MOBUHHI 3MoIe-
JIIOBATH Ty NMpodeciitHy MOBENIHKY, IKY BOHU ITPAarHyTh MO-
Kazatu cBOiM ciyxadyaM. OnHak octaHHiM yacom y CLHA
sIK HepopMaibHi, Tak i oQilliiiHi TporpaMu HaBYaHHSI pe-
3UJEHTIB CTAlOTh JeAali CKIIaAHIiMMu. ToMy MOXIJIMBOC-
TSIMU JIJISI MOJIETIOBaHHSI MpodeciitHOl MoBeAiHKY Teia-
Tpa € yMOBU poOOTH B MOJIiKIiHilli, OIS JIiKKa XBOPOTO,
KOHCYJIBTYBaHHS 110 TeJiehOoHyY, a TAKOX BMiHHS TTPaBUJIb-
HO 0OpMIISITH aMOYJIaTOPHI Ta cTallioOHaApHI KapTKU ITalli-
eHTa. be3 cyMHIBY, 3MaTHICTh YiTKO i IIpaBUJIbHO JOKYMEH-
TyBaTU MeIUYHY iH(MOpMaILil0 € OTHAKOBO BaXXJIMBOIO, SIK
i YCHE CITiIKyBaHHS 3 WI€HAMU CiM’1, ALliEHTOM, JIiKapsi-
MU Ta iHIIMMU CIeliajgicramMu. | omuH, i Ipyruii HarpssMu
npodecioHaIbHOI IiSIbHOCTI MOTpeOyIoTh ITOCTiliHOrO
BIOCKOHaJIeHHs [8]. 3 Hallloi TOUKM 30DY, 111€ OTHI€I0 BaX-
JIMBOIO JIAHKOIO MiArOTOBKM MailOyTHHOTO AUTSIYOTO JliKa-
psl Ma€e OYTU TOCKOHAJIe OoMaHyBaHHS cydacHUX iHbopma-
LiHKX TeXHOJOori# i 6a3 cyyacHux MenruyHux 3HaHb (Up
To Date, Medscape CME Pediatrics, QxMD Medical Apps
TOILO).

Hnst Toro 1100 JTOMOMOITH JIiKapsiM TOJIITIIUTH CBOI
HaBUYKM CTOCOBHO BEICHHS JOKYMEHTallii, AMepuKaH-
cbKol akaneMiero miepiatpii (AAP) cTBopeHi MeTomuuHi
peKoMeHallii y BUTJISIAI CTIeiabHO PO3pO0OJIEHOTO aKpo-
nimy OL FACTORY:

O — original (opuriHaabHUIA),

L — legible (po36ipiauBmii),

F — factual (paxkrrunmii),

A — accurate (akypaTHUIA),

C — consistent (ITocmigoBHUIA),

T — timely (cBo€uacHwMit),

O — objective (00’€KTUBHMIA),

R — rational (pauioHanbHuit),

Y — yours (tBiif) [7].

OfHak 110 CTOCYEThCSI KOMYHIKATUBHMX HABMYOK,
BUKJIaJavyi MOBWMHHI 1X TIOKa3yBaTW CTyJAeHTaM/Te/ia-
TpaM-pe3nIeHTaM Ha BJIacHOMY NIpPUKJIAadi i OyTh B 3MO3i
MPOAEMOHCTPYBATH, SIKUM YMHOM MOXHA CIIPABJISITUCS 3
TPYAHOIIAMH, 1110 BUHUKAIOTh Y CHIJIKyBaHHI 3 MalieHTa-
MU, MEIUYHUM TIepCOHAJIOM abo Kojieramu; e(heKTUBHO
Ta KOPEKTHO PO3MOBJISITH 3 XBOPMMMU, WICHAMU iX CiMei,
MpeICTaBHUKAMUA MEAUYHOI CITUJIBHOTU; YECHO BU3HABATU
CBOI ITIOMWJIKH;, MPOTUCTOSTY HEHAJEXHIN MPaKTUIl KO-
JIEeT; a TaKOX IMOSICHIOBATH 0aThkaM, y YOMY NIpUYMHA He-
JIOCTaTHLO €(heKTUBHOIO BeAeHHs IauieHTa. HactaBHUKM
pPi3HMMU CcIIOcO0aMM MOBHUHHI JOMOMOITH cllyXayaM 3a-
CBOITU Ipo@eciifiHi Ta ryMaHiCTUYHI LIHHOCTI, BiAMOBiAHI
nomisiav i mpodeciitHy moBeaiHKy [4]. YV oMy HUHI 11t
oTpUMaHHs JikapchbKoi JiteH3sii y CIIIA HeoOxigHo cKiac-
TU CHELliaIbHUI iCITUT 3 MEAWYHOI aHTJiiCbKOI MOBU Ta
HaBuuoK KomyHikauii — OET Medicine.

OpHak, 3riTHO 3 JaHWUMU HU3KHM TTyOsTiKalliit, 4acTo CTy-
neHtH i peauaeHT B CLLIA MoXyTh OyTH i/ BITMBOM TaK
3BaHOTO MPUXOBAHOTO HABYAILHOTO TUIaHY (T€, YOMY BOHU
HaABYAIOTHCS (SIK Y XOPOILIOMY, TaK i y HETaTUBHOMY CEHCI),
CTIOCTEPIrarouu MIOICHHY MOBEIIHKY MEAUYHUX MPALliBHU -
KiB Ta KOIIilOIOUH ii, 30KpeMa i HeraTuBHi MOMeHTH) [24].
Y Bumnazgkax, KoJu neiaTpy MOBOASTHCS HE BiIMTOBIIHO 10

€TUYHUX HOPM, Y HUX (POPMYETHCSI BPAXKEHHSI, 1110 B ME/IU-
LIMHI HiIOUTO Opakye 1inicHocTi [19]. 3 iHoro 60Ky, y ame-
PUKAHCHKUX KOJIET BUKJIMKAE BEJIMKE 3aHETTOKOEHHS CUTY-
allisl, KOJIM MeaiaTpyu MOBYATh, CIIOCTEPiralour HeHaaexXHy
noBeaiHKy KoJjer. Lle o3Hauae, 110 111 HUX Taka CUTyallist
€ MPUIHSATHOIO, i TOMY MOXKJIMBICTb IJIsT OOTOBOPEHHS 1Ii€l
MpoOJIeMU TTPOCTO BTPAYAETHCS.

Ocb yomy ctyneHTiB Ta pe3naeHTiB y CIIIA 3a0X049yioTh
Ta pagsATh iM OIiHIOBATU pOOOTY HE TiILKM CBOIX KOJIET, a
i1 npodecopchbKo-BUKIIAAAIBKOTO CKJIaAy 3 TOYKHU 30pYy
BUKJIaJJAaHHSI €TUKU, TTpoeCiiiHUX 3HaHb Ta MiXXOCOOMC-
TiCHUX cTOCYHKiB. OKpiM 11bOTO, MpodhecopChbKO-BUKIIA-
NMAlbKUI CKJIaJ TaKOX 3a0XOUYIOThb OIIiHIOBaTU POOOTY
OIVH OTHOTO 3 MTO3UIili mpodecioHai3My Ta aKageMidHO1
MPOAYKTUBHOCTI, 1110, 3pEIITO0, JOToMara€ MiBULLIATA
SIKICTb HABYaHHS CTYIIEHTIB/pe3uneHTiB-nieniaTpin [17].

JIsIst cTyAeHTIB meplIux KypciB y IJiaHi (hopMyBaHHS
3acaf npodecioHanizmy 0y BaKJIMBUMU TaKi CKJIaT0Bi:
CaMOBpsIIYBaHHSI Ta Opi€HTallisl Ha IallieHTa, eTUKa Ta
npodeciiiHa pemnyTaiisi, HaAiliHICTb, CAMOCBIIOMICTb Ta
CaMOBJIOCKOHAJIEHHS, iMiXX, KOMIIETEHTHICTb, HABYaH-
HSI MPOTSITOM YChOTO KWUTTSI Ta YeCHicThb. st cTymeH-
TiB JAPYroro Kypcy y LIbOMY > KOHTEKCTi MpeBaJlIlOBaJIN:
SIKOCTi «XOpOIIIOTO JiKapsi», BilMOBiAadbHICTb, €THKA,
iHHOBAlIil Ta CaMOBIOCKOHAJIeHHs i HaBiThb HeyIepem-
KeHicTb. Taka camoineHTudikallist Ta opraHisailis aTpu-
OYTiB y BCEOCSIKHY MEHTaJIbHY MOJIeNb TIpodecioHanizMy
BiIKpMBAaIOTh BiKHO B aKTUBHY PEKOHCTPYKIIiIO IIpode-
CiliHOI iHEHTHMYHOCTI CTYIEHTIB Ha IepIINX eTamax Me-
IU4HOI ocBiTH [19].

Ha cphoronHi He BUKJIMKA€E CYMHIBY, 11O IUISI JOCSITHEH-
Hs1 e()eKTUBHOCTI B MpaKTUIIi MeaiaTpii Taki MOHITTS, K
YYIHICTh, TypOOTa Ta CIIiBUYTTS, MalOTh BUpIlllaJIbHE 3Ha-
yeHHs. CTyAEHTM Ta PEe3UJEHTU MOBMHHI BMITU OIliHIO-
BaTU €MOLIiiiHi, TyXOBHi i MPaKTUYHi aceKTU XBOPOOU Ta
OyTH 006i3HAHUMM IOJO ii BIUIMBY Ha CTaH XBOPUX AiTel i
YJIeHiB ix ponuH [16].

BaxiMBO HAaBUMTU CTYAEHTIB/PE3UNEHTIB BaskKJIUBOCTI
KOHTEKCTY Ta B3a€MO/Iii P TOIJISIA 3a MalliEHTaMu, O3Ha-
WOMMTH iX 3 peaJbHUMU MPAKTUKAMU CITIIKYBaHHS 3 Ma-
LIIEHTOM, CiM’€l0 Ta JlikapeM 3 BUKOPMCTaHHSIM METO/IIB,
3aCHOBAaHUWX Ha Jianosi, 1S MOCUIeHHS pedeKCUBHOTO
HaBYaHHS. 327151 IbOTO KOXKEH 31 CTY/IEHTIB I’ ATh pa3iB Ha
PIK 3yCTpIi4a€ThCS 3 POOMHOIO, ONMH i3 WICHIB SIKOI CTpax-
JIa€ Ha TSLKKE XPOHIUHe 3aXBOploBaHHS [12].

HoBeneHo, 110 Jiikapi 4acTo BU3HAYalOTh CBOIO TPO-
(deciifHy Micito 3 TOUYKM 30py JIiKyBaHHSI HEIyrd, TOOTO
3’sICOBYIOUM MpoIiec ii mepediry (aHaMHe3 XBOpoOu) i mpo-
SIBJISIIOUH 1O XBOPOI AUTHUHU Ta 1 0aThKiB CITiBIIepeKMBaHHS
i posyMinHs. Tomy nepen BUKJIagayaMuy CTOITh IPaKTUYHE
MUTaHHS: a SIK cCaMe HaBYUTU CTYIEeHTa/pe3uaeHTa YyiHOC-
Ti, HeOalIyKOCTi Ta TYpOOTU CTOCOBHO TallieHTa?

J1J1s1 11bOTO pO3po0sIeHa HU3KaA CyYaCHUX SIK 3arajbHuX,
TaK i OUTBII IUTECTIPSIMOBAHMX TEXHOJIOTI, IO MOXYThb
OyTu BUKOpHMCTaHi y ¢hopMyBaHHI npodeciiiHuX HaBUYOK
nemiaTpa.

3arayibHi TEXHOJIOTii BKJIIOYAIOTh:

— OOroBOpEHHSI CBOIX OCOOMCTMX BpaxKeHb y MaJuX
rpymax [13, 14];

— y4acTb y KOH(DEPEeHIIIsX;
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— HaBUYKMU, 1110 HAOYTi IPpY TPUBAJIOMY JAOCBii poOOTHU
3 CiM’SIMM, Y SIKUX € MALLE€HTH i3 XpOHIYHUMM 3aXBOPIOBAH-
Hsimu [12].

Binpur winecnpsiMOBaHUMU METOAAMMU €

— MOJIEJIIOBAHHS POJIEii;

— 00roBopeHHs MpooOJIeMH Biu-Ha-Bid 3 BUKJIagayeM Ta
Mali€eHTOM YU YJIeHaMU MOro poJIUHU;

— OinblI peTeibHUM HarIsi (CIIOCTEPEKEeHHS) 3a B3a-
E€MOIIEIO JTiKapiB i3 CiM’€10 B CTPECOBUX CUTYALIiSIX Ta Yepe3
CeaHCH 3BOPOTHOTO 3B’SI3KY.

OKpiM IIbOTO, BUKOPUCTOBYIOTD:

— TeXHOJIOTii, 110 0a3yIoThCs Ha BIUIMBI Ha OATHKIiB,
KOJIMIITHIX TAIieHTIB, IXHIiX OpaTiB Ta cecTep 3a JOIIOMO-
rOI0 TPYHOBUX IUCKYCIlA;

— y4acTb Y poOOTi rpyIu MiATPUMKM;

— pobota y hopMaTi BEIUKUX TPYIT;

— TIpUKJIaAN TaK 3BaHUX CTAaHAAPTHUX Malli€HTIB y Ha-
BUYAJIbHUX LIEHTpaXx;

— POJIbOBI irpu Mia HATJISIIOM BUKJIaaaya [23].

IIle onmHi€l0 XUTTEBO BAXJIMBOIO MPAKTUYHOI HABU-
YKOIO JUIS Tie/liaTpa € BMiHHSI YIIPaBJISITU CTPECOM, J0aTh
Mpo CBili He TUIbKKM (BiI3UYHUIA, ajle i eMOLIHUIA CTaH Ta
3anobiraTy ¢hopMyBaHHIO TpodeciitHoro BUropsiHHs [21].
JloBesieHo, 1110 Ti Jiikapi, sIKi BMilOTb 3a/10BOJILHUTH CBOI
0CcOOMCTI MOTPeOU, Kpaille pO3yMitOTh Ta MiATPUMYIOTh CBO-
X MalieHTIB i YIeHiB ciMeil y iX moTpedax [22], mposiBisito-
9M J0 HUX €MIIATiIo, CIBYYTTS Ta criBOepexuBaHH: [20].

3araJIbHOIPUITHATAM Y IIPOLIeCi HaBYaHHS € Te, IO Bifl
CTYICHTIB/PE3UCHTIB 3aBXIM OUIKYIOTh CIIPaBeIIMBO-
TO CTaBJICHHS IO IMAalli€EHTIB, YWIEHIB iIX pOAUH, MEAUYHOTO
MepcoHally Ta KoJier. Y CBOIO Yepry, i 10 CTYyIeHTiB/pe3u-
JIEHTIB MalOTh CTABUTUCH CIIPABEAJIMBO B paMKax OCBITHbHOI
CUCTEMMU 3TiTHO 3 YiTKUMU KPUTEpiaMU Ta Oe3MeUyHuM i
e(eKTUBHUM MEXaHi3MOM JJIs1 OCKapXXeHHsI, HallpuKJa,
OLIIHKH, 3 SKOI0O BOHM HE 3rOfHi. ¥ LbOMY IUIaHi OMO-
Mora Ta MepcoHaJIbHI KOHCYJIbTallii y MpoLeci HaBYaHHS
€ nyxe BaxJMBUMU. OnHAK Ti CTYACHTH/PE3UIEHTH, SIKi,
HE3BaXXal4u Ha KOHCYJbTALlil Ta MATPUMKY BUKJIAIaviB i
KEepiBHUKIB HaBYAJIbHUX MTPOTpaM, He 3aCBOITM HAJIEXKHUM
YUHOM TIpodeciiiHi HAaBUYKU, HE BUKOHAJIM CBili HAaBYaJIb-
HUI TIJIaH Ta HEe CKJIAJIM iCTIMTH, BiAIOBITHO, HE OTPUMY-
10Th cepTu(diKaT/IUIIIOM, 110 Ja€ iM MPaBO Ha BiAMIOBITHY
MPaKTUYIHY TisUTbHICTb.

Tenep y CILIA HaromouryeTbcsl Ha BaKJIMBOCTI pO3p00-
KM CIIUIBHUX MIKIIpOGeCiiiHMX CTpaTeriii ISl JOCATHEHHS
CHIJTbHUX 1iJIE 11010 MOJIIIIeHHS JOIISIAY 3a MallieHTa-
MU y TOCIIITAJISIX i3 IIMPOKUM 3aJIy4€HHSIM 10 LIbOTO Pe3u-
neHTiB. [lepenyciM yBara 3arocTproeTbes Ha Oe3elli maii-
€HTIB, HaJIeXKHOMY HarIJIsiai, mpodecioHalli3Mi Ta 3arajibHii
SIKOCTi HaJlaHHSI MEJIMYHOI JOTIOMOTHY B cepeJoBUIlli hop-
MYIOUOTO KJIiHiYHOro HaBYaHHs JiikapiB [17].

[1le omHUM acreKToM 3aCBOEHHS MTPOdeciitHMX KoMIIe-
TeHILiii reiaTpa € 3MaTHICTh e(PEKTUBHO TpalloBaTH B KO-
MaHzi [26]. [TexgiaTpy MOBUHHI CTpUAMATH OJWH OJHOTO Ta
iHIIMX haxiBLiB CUCTEMU OXOPOHU 3[I0POB’SI YECHO Ta II1a-
HOOJIMBO y IIOAEHHIN B3a€MO/III 3 MO3UIIii1 KOJeTiabHOC-
Ti, OCKiJIbKM HAJEXHUI TOTJS 3a MAlliEHTOM 3aJIeXXUTh
Bin edexkTuBHOrO (PYHKIIOHYBAaHHS BCi€l MYJIBTUAMCIIV-
rwriHapHoi KomaHau [5]. Taki 3k HOpMHU B3a€EMOIIOBArv Ta
KOJIeTiaIbHOCTI IependadyeHi B ETuaHOMY Komekci Jikaps

VYkpainu, 1o OyB 3aTBepIKeHuit 3’ i300M BeeykpaiHcbKoro
Jlikapebkoro ToBapuctsa 'y 2009 potii.

MenuiiHa, IpaBo Ta CollialbHi LIIHHOCTI HE € CTaTUYHU-
mu. [leperisin eTMYHUX TPUHIIUITB MEAULIMHU Ta iX 3aCTO-
CyBaHHSI y HOBUX 00CTaBMHax € HeoOxiqHuM [5]. Ha croron-
Hi B IefiaTpii Ta MEIMIIMHI 3arajloM iCHYE I1I€ OTHA BaxKJI1MBa
Ta AyXe JejiKaTHa mpodsieMa, Koy Jiikapi He 0aXaroTh Mo-
BiZIOMJISITH TTPO KOJIET, UMi /1ii He BiMOBiAa0Th MpodeciitHuM
craHnaptaM. HeHanexxHe BUKOHAHHSI CTAaHIAPTIB MOXe OyTh
TOB’sI3aHe 3 PI3HUMU MIPUUMHAMM, SIK-OT CTpec, rnpodeciii-
He BUTOPSIHHS, (izMyHa abo MeHTajbHa XBOpoOa, CMepTh
0JIM3bKOI JIIOIMHU, XPOHIUHA BTOMA Ta iHIIII.

Y Takux BUMankax € pusvK HEJOCTaTHbOI yBaru 1o Jie-
Tajiell Ta He3MaTHICTh opa3y CIIPUIHATH iHDOpMallilo, 110
BUMAara€ akTUBHOTO BTPyYaHHs 3 OOKY KOJET, OCKiJIbKM Ha
KapTy IocTaBjieHa Oe31eKa i HaBiTh XKUTTS NalieHTiB. Tomy
JNIOTPUMAaHHS CTAaHJAPTIB HAJaHHS MEIUYHOI JOTIOMOTH Ma-
LIiEHTaAM MOBUHHO BUKOHYBATUCS JIy>K€ PETEJIbHO, OCKib-
KUY TeiaTpy YacTO BUCTYIAIOTh Y POJIi €KCIIEePTiB, KOIM X
BUKJIMKAIOTh 10 CYAY [UISl HaJaHHS CBiY€Hb, OCOOJIMBO Y
BUIMAAKAaX MiI03pU y )KOPCTOKOMY MOBOMIKEHHI 3 TUTUHOIO
a00 XX HeHaJIeXKHOTO BUKOHAHHSI CTAHIAPTIB JIIKyBaHHSI.

Sk cBimok-ekcriepT abo cBimoK dakxry, remiarp Mae
e€TUYHI 3000B’sI3aHHS HAJIaTh YeCHY Ta 00’ €KTUBHY iH(DOp-
Mallilo i He TIOBMHEH OpaTy 3000B’sI3aHHST 32 MeXXaMU CBOET
rajy3i ekcrepTusu. ¥ pasi, Kojau MeJIuuHa HeldalicTh CTa€e
TPEIMETOM CYMepeukHu, CBITOK-EKCIIePT € KI0YOBOI0 (iry-
polo 117151 3a0e3MeYeHHsI CITPaBeyTMBOTO CYyJI0OBOTO PO3IJISIAY
SIK JUIS JTiKapsl, Tak i IJI malieHTa Ta foro ciM’i. AMepu-
KaHCBHKOIO aKameMi€lo TemiaTpii cpopMynboBaHi peKOMEH-
Jalii oIl memiaTpiB, sIKi 3a0e3Ie4yIoTh CBITUeHHS eKCIep-
Ta-CBigKa y BUITagKax MeauuHoi HexpbasocTi [18]. Hamiiini,
00’€KTHUBHI Ta YiTKi CBiIUeHHs eKCIlepTa, IpaBIUBUIA aHATIi3
CTaHAAPTIB JOIJISIAY € BKpail BAXJIMBUMU Y TUX MeliaTpUy-
HMX BUIAAKAX, KOJU AYMKOIO MPUCSIKHUX MOXKYTh MaHiMy-
JIIOBATH 3a IOTIOMOTOI0 CIiBYYTTS 10 MOTEPITIIMX IiTel Ta iX
ponuH. Taky X NPakTUKY BUKJIaJaHHs 3aca] KOH(IIKTON0-
ril y MEAMYHOMY CEepEeIOBUII AOLIBHO BUKOPUCTATH MPU
MiCASAUIIIOMHIN MiArOTOBLI AUTSIYMX JiKapiB B YKpaiHi.

YV ¢BOIiii MpakTUYHIi AiSTTBHOCTI MeniaTpu iHOMi OTpu-
MYIOTb CIelliaJIbHi MapKeTMHTOBi CTUMYJU (MOJApYHKU
BiJl IpEICTABHUKIB iHAYCTPii OXOPOHU 3I0POB’sI), 1110 MOXeE
MEeBHOIO0 MipOIO BIUIMBATU Ha KJIiHIYHY 00’€KTUBHICTb JIi-
kaps [10, 30]. AMepuKaHCbKa MeIMYHA acoIliallis HEIlOo-
IaBHO CTBOpPMJIA KEPiBHUUTBO (sKe cxBaiamia i AAP) ms
HaBYaHHS JIKapiB i IpeACTaBHUKIB iHOYCTpii OXOPOHU
300pPOB’S IIOJ0 TOTO, SKi MONAPYHKM € MHPUNHITHUMHU.
BoHo He 3a00poHsie MOJAPYHKU MPSIMO, ajie MPOIOHYE 7
OCHOBHHUX PEKOMEH/IALIII 1010 iX JOpedHOCTI [6]:

— Oy/Ab-g9KUii TTOAAPYHOK MOBUHEH CIOYATKy HECTU Y
c00i KOpUCTh ISl TIALIIEHTIB (HAIIPUKJIIA, OCBiTa JUISl T10-
JIMIIEHHS TOTJIsIy 3a MalliEHTaMU) i He MTOBUHEH MepPeBU-
1IIyBaTH MEBHOTO 3HAYCHHSI;

— 0COOMCTI TogapyHKM MiHiMaJbHOI BapTOCTi ITO-
BUHHI CTOCyBaTHCSl pOOOTH JliKapsl (Hanmpukiaa, pydyku,
OJIOKHOTH);

— 3ycTpiui MaroTh OyTM NPUCBSIYEHi TPOCYBAaHHIO
CITUTBHUMM 3YCUJUISIMUA HayKOBOI Ta OCBITHbBOI [isIBHOCTI;

— orj1aTa 3a NnpoBeeHHST KoHdepeH1lii Mmae OyTu yxBa-
JIeHa ii CITOHCOpaMH, a He iHIWBiAyaJIbHUMU YIaCHUKAMU,
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— KOLLUTH He MOBUHHI MPSIMO YU OMOCEPEAKOBAHO UTH
Ha oIuIaTy Mpoi3ay, MPOXMUBAHHS Y1 iHIIIMX OCOOMCTUX BU-
Tpar JiiKaps, sSIKMii BiaBilye KoH(epeHllilo, 30KpemMa Ha
KOMIIEHCALIi0 3a Yac Jiikapsi;

— MPUIYCTUMi CTUINEHIialbHi (OHAU, AOKU Bifbip
CTYICHTIB/pPE3UIICHTIB TMPOBOJAUTHCS aKaJeMiYHUM Ha-
BUAJIbHUM 3aKJ1aJI0M;

— HisIKi TOMapyHKH He MOBUHHI MpUiMaTUCS, SKIIO €
SIKiCh HESICHI MOMEHTH.

BonHouac AmepukaHCHKUI KoOJemxk JiikapiB [22] cy-
BOpPO 3a00POHMB MPUMAHATTS BCiX TUIIB iHIWBiTyaJIbHUX
MOIapYHKIB, IIPOSIBiB TOCTUHHOCTI, IIOITOPOXKEI Ta KOILTIB
Bim iHmycTpii oxopoHu 3m0poB’d. | B iboMy 11aHi AMepu-
KaHChKa acolliallisl CTYIeHTiB-MeIUKiB 3aiHsIa XKOPCTKY
MPUHLIMIIOBY MO3UIII0 Ta MiATpUMalia MpsMy 3a00pOHY
OyIb-SIKMX MOJAPYHKIiB Ta MaTepialbHUX 3a0xouyeHb. He-
JIaBHO iHillilloBaHa KaMIIaHis 3a CBOOOIY BiJl (hapMalieBTH-
ku (PharmFree Campaign) 3akjMKae CTyIEHTiB-MeIUKiB
JIaTh OOILSTHKY He NpUAMAaTH Hi rpolleid, Hi mMomapyHKiB,
Hi TPOSIBiB TOCTMHHOCTI Bil (hapMalleBTUYHOI iHIYCTpii;
IIyKaTU HeyIrepeKeHi Kepena iHdopmalii, yHUKaTh
KOH(IIIKTY iHTepeciB y CBOEMY HaBUaHHI Ta MeIMYHIi
npakTtuii [9]. BapTo 3a3HauuTH, 1110 y BITYU3HSIHOMY 3aKO-
HOJABCTBI TeX TependavyeHi moaioHi 3axoau 111010 YHUK-
HEHHS JlikapsiMu KOHQIIIKTY iHTepeciB y iX mpodeciitHiit
MpaKTHULI.

BucHoBKMU

Orxe, Bce BUILEHABEIECHE CBITYUTH MPO HASIBHICTH Y
CHLIA edexkTuBHOI Ta Mi€BOI CUCTEMU ITiATOTOBKU CTYy-
NIEHTiB/pe3UICHTIB-TIeNiaTpiB, 110 1a€ MOXJIUBICTbH KOMII-
JIEKCHO Ta TMOCJiJIOBHO PO3BUBATH iX OCHOBHI mpodeciii-
Hi KOMITETeHIIii, KOMYHIiKaTUBHI Ta €TUYHi HAaBUYKU, SKi
CITy’XaTh iM CBOTO POIY MOPaJbHUM KOMIIACOM Y IIeil He-
MPOCTHI1 Yac, HATIOBHIOIOTH iX OaxkaHHSIM 3a0e3redyBaTh
SIKiCHY MEIMYHY JOTIOMOTY MallieHTaM, 3apaiu SIKOi JTiKapi
HaABUYaIOTLCS Ta OYyAyIOTh CBOIO MpodeciiiHy Kap epy y KO-
JIeTiaJIbHili criBIpali 3 iHIIMMU IIpeacTaBHUKAMU MEIY-
Hoi cnitbHOTH. CaMe 10 TaKUX CTaHAapTiB Ma€ HaOIMKa-
TUCH BiTUM3HSIHA TeiaTpUYyHa OCBiTa.

Konduaikr iHnTepeciB. ABTOpu 3asBISIIOTH PO BiACYyT-
HIiCTb KOH(MIIKTY iHTEepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancyBanns. dinancyBaHHs 10-
climKeHHs rpoBoauiaocst komrom HJIP xadbenpu nemnia-
Tpii, AUTSYOI HEBPOJIOTIi Ta MeaMYHOI peadinitariii Haitio-
HaJIbHOTO YHiBEPCUTETY OXOPOHMU 3/10pOB’s1 YKpaiHu iMeHi
I1.J1. Illynuka. Kox nepxxaBHoi peectpanii 0119 U 100944.

Buecok aBtopiB. bekerosa I'B. — koHnmemiist Ta nu-
3aiiH, 30ip MaTepiaay Ta aHaJli3, HAIIMCAaHHS TEKCTY, peaa-
ryBaHHs; Bonocoseup O.I1. — KoHuenuis Ta nu3aiiH, Ha-
nucaHHs TekcTy; ConmaroBa O.B., Canranosa C.JI. — 306ip
maTtepiany Ta aHanis; lopsuena [.I1. — HamMcaHHS TEKCTY.
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Modern approaches to the training of pediatricians and assessment of their professional competences:
domestic and American experience

Abstract. In the article, issues related to the effective training of
students/pediatricians and assessment of their competencies are
discussed, taking into account the specifics of pediatric care in
modern conditions. Nowadays, pediatricians are using a number
of innovative technologies and provide daily assistance to a larger
number of patients than before, with much less time spent on pro-
fessional communication. To a certain extent, this reduces the de-
sire of pediatricians to take care of children, because under such
conditions, the art of communicating with a patient and his family
members is lost. The article provides recommendations on the
experience of American educational institutions regarding the ef-
fective elimination of communication problems between students/

pediatric residents and a patient, members of his family, and col-
leagues. It describes methods that help learn the principles of cul-
tural and effective professional communication in order to improve
understanding of the psychology of a child and his family members
in the context of the family medicine. Further, information is pro-
vided regarding the key approaches to the formation of the main
components of professionalism in pediatric practice at the under-
graduate and postgraduate stages of the training of pediatricians,
collegiality, resolving issues of conflict of interests in the context
of cooperation with representatives of the pharmaceutical industry.
Keywords: pediatricians; professional activity; doctor-patient/pa-
rent relationship; conflict resolution; collegiality; conflict of interests
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[eHeTUYHA CXMUABHICTb AO METAOOAIYHO
CQCOLIMOBAHOT XXUPOBOI XBOPOOU NeyiHKun

Pestome. Jlimepamypruii 0oeasao npucesuenuii suceimaennio numans wjooo eeHemuunux Gakmopie pusuky, ujo ma-
F0Mb 368 130K 3 PO36UMKOM MemaboaiuHo acoyiliosanoi scuposoi xeopoou nevinku (MAXKXII). lenemuuni o6cmesicenus
2100unu eussuau 132 eenu, ceped sxux 32 aokycu miyno nos’azani 3 namoeenezom MAXKXII. Bcmarnoeénero, wio pusuk
poseumky MAXKXXII necymov 00noHyKAeomudHi 6apianmu pizHUX eeHie, NpoOyKmu SKux bepyms y4acmo y AinioHomy,
8Y21€800HOMY 00MIHI, NIOMPUMAHHI OKUCHIO8ANbHO-BIOHOBHO20 CIAHY, PO36UMKY 3ananeHHs il (hibpo3y MKAHUHU ne-
uinku, moomo € komnonenmamu MAXKXII-peaxmomy. Asmopu Haseau demanvHuil nepesix eHeMmuyHUX PaKmopie,
oKpemo eudiauguiu ceped HUX mi, wio enaugaroms Ha pusuk eunuknents MAKXII ma 6e3nocepednvo memaboaivHo
acouitioganoeo cmeamoeenamumy i Qi6po3y neuinku. Aemopu aKyenmysanu, wjo came 0OHOHYKAeomuoHi eapianmu
2erie npomeiny 3, wo micmums namamun-nooioHuil gocghoainasnuit domer, mpaHcmemopanHo2o npomeiny 6 — uieHa
cyneppoduru 2 i 17b-eidpokcucmepoio-deciopocenasu 13-e0 muny xapakmepuzyomscs HAUOINbU 8UCOKUM CIYNEHeM
acouiauii 3 MAXKXII (BP > 1,6) nopieHsano 3 00HOHYKAOMUOHUMY 8apianmamu iHuux exie, ioenmupikosanux 3a 0o-
nomoeor docaioxncenv eennux acoyiayiti. IloeonanHs 0eKinbkox noaimoppizmie 30inbuye pusuK po3eUMKY i MANCK020
nepebiey MAKXII. Adumusnuii cmeamoeeHHull eghekm 00HOHYKACOMUOHUX 8APIAHMIE 2eHié Npomeiny 3, ujo micmumao
namamun-nodibHuil gocgoainaznuil domer, i mpaHcmemoOpanHoeo npomeiny 6 — uaeHa cyneppoduHu 2, UMOGIipHo,
00yMOo8AeHUll nocUNeHHAM eKcnpecii eeHig, ujo bepyms yuacmep y ainoeenesi de novo. Aeémopu Haeo10uyioms Ha Heoo-
XioHocmi oyinku eenemuunoeo puzuky MAXKXII, wo mae éxarouamu moreKyaapHo-eeHemuuti 00CAI0NCeHHS HA PAH-
HbOMY emani 00cmediceHHs.

KorouoBi ciioBa: mematoniuno acoyiiiosana jcuposa xeopoba neuinku; 2enemuuni pakmopu pusuKy; 0ACUpinus,; 0imu

Bctyn

3rifHO 3 JaHUMM TEHEAJOTIYHUX Ta TeHETUYHUX J0-
CIIiIKeHb, WMOBIPHICTh PO3BUTKY i XapakTep Iepeoiry
MeTaboJIiYHO acOlLiiiOBaHOI >XMPOBOI XBOPOOU TE€UiHKHU
(MAXKXIT) mae reHeTMYHY 3yMoBIeHicTb. [IpoaemMoH-
CTPOBaHO, IO cTeaTo3 i ¢idpo3 MEeUYiHKM € ycragKOBaHU-
MU o3Hakamu [1—3]. ¥ xBopux, poaudi rnepiuoi JiHii SK1x
CTpaxkgaayd Ha LIMpPO3 IediHKu, moB’si3anuit 3 MAXKXII,
PU3UK pO3BUTKY (PiOpo3y mmeuinku 0yB y 12,5 pa3a BUIIUM,
HiX B 0Ci0 0e3 crmamkoBoi cXuiabHOCTI [4]. CTyIiHb PU3UKY
PO3BUTKY BUpaxkeHOoro ¢idpo3y y nmpodaHIiB IepIIol JiHii
CIIOPiMHEHOCTI He 3aJIeXKUTh Bill CTaTi Ta HAsIBHOCTI IIyKpO-
Boro niabdety (LIJ1) 2-ro Tumy |[5].

IeHeTnyHi JOOCHIXKEHHS JIIOAMHU BUSIBWIM KiJbKa
TeHeTUYHMX BapiaHTiB, 3HaYHO MoB’s3aHux 3 MAXKXII.

Bcranosneno, mo pusuk po3Butky MAXKXII merepmi-
HYIOTb OIHOHYKJIEOTMIHi BapiaHTH (single nucleotide
variants — SNV) pi3HUX T€HiB, MPOAYKTU SIKUX OepyThb
y4acTb y BYIJIEBOJAHOMY i JiMigHOMY OOMiHi, IiATpUMaH-
Hi OKMCHIOBaJIbHO-BITHOBHOTO CTaHYy, PO3BUTKY 3aMaJeH-
Hs i $iOpo3y TKAHUHU TEYiHKU, TOOTO € KOMIIOHEHTaMU
MAXXII-peaktomy [6].

CriagkoBi 3aXBOPIOBaHHS, sIKi TIPOSIBJISIIOTHCSI PO3BU-
TKOM CTeaTo3y IMeuviHKH, acolliiioBaHi 3i 132 reHamu, ce-
pen sxkux 32 JoKycH moB’s13aHi 3 maToreHe3oM MAXKXII.
Ienetnuni moniMopdizmMu OiBIIOID MipOIO CIHPUSIIOTH
cTeaToreHe3y IMedviHKW, HiX iHCYJIHOPEe3UCTEeHTHOCTI Ta
¢ibpo3y [7]. [eHeTnuHi MOpyIIIEeHHS € OCHOBHUMU (PaKTO-
pamu po3BuTky MAXKXII B 0oci6 i3 HOpMaJIbHOIO Maco0
Tina [8].
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lfeHeTnYHi PaKTopU, WO BNAUBAIOTD
HO PU3UK BUHUKHEHHSI MeTAOOAIYHO
CGCOLINOBAHOT XXUPOBOiT XBOPOOU
NeviHkun

Benmka gactuHa SNV, aconiiioBaHUX 3 BUHUKHEHHSIM
MAZKXII, imeHtndikoBaHa B reHax, 10 OepyTh y4acThb
B obciyroByBaHHi Jinmigaux kparuiiH (lipid droplets —
LD), BKIIOYHO 3 reHaMM: TIPOTeiHy 3, 110 MICTUTh Ma-
TaTUH-TIONiIOHUH  ocdoninazuuit nomeH (patatin-like
phospholipase domain-containing 3 — PNPLA3); tpanc-

MeMOpaHHOTO MpOTeiHy 6 — wieHa CyNneppoauHu 2
(transmembrane 6 superfamily member 2 — TM6SF2); pe-
ryJsiTopa riokokiHasu (glucokinase regulator — GCKR);
MpoTeiHy 7, 110 MICTUTh JOMEH MeMOpaHO3B’sI3aHOT
O-anunrpaHcdepasu (membrane bound O-acyltransferase
domain-containing 7 — MBOAT?7), noB’s13aHOi 3 iIMyHHOIO
cucremoro ['T®azu M (immunity related GTPase M —
IRGM); 17b-rimpokcuctepoin-aeriaporeHasu 13-ro tumy
(17b-Hydroxysteroid dehydrogenase type 13 — HSD17B13)
touro (taosu. 1) [9, 10].

Tabnuuys 1. OQHOHYKI€OTUAHI reHeTUYHI BapiaHTu, Lo acouirioBaHi 3 MAXKXIT

len DyHKLIA NpoTeiHy BapiaHT ®deHoTUN Mxxepeno
1 2 3 4 5
Mowmnperi SNV
rs738409 C>G T MAMXT, MACT, ¢i6po3 [11-13]
PNPLA3 Figponis Tpurniuepunais rs2896019 T>G T MAXXN [14, 15]
rs6006460 G>T 4L MAXKXN [16]
TM6SF2 Perynsuia cekpeduii ninonpoteiHiB rs58542926 C>T T MAMKXM, MACT, $i6po3 [17, 18]
L rs1260326 C>T, )
GCKR Perynauia ninoreHesy de novo 1s780094 C>T T MAXKXT, MACT, ¢i6po3 [19, 20]
IRGM Perynqauia ninorenesy de novo rs10065172 T MAXXM [21]
MBOAT7 Perynsuis o6miHy pocdoniniais rs641738 C>T T MAXKXM, $i6po3 [22]
Perynsauis 6ioreHesy, 3pocTaHHA Ta rs72613567 T>TA,
HSD17B13 | perpaaauii LD, nepeTBoOpeHHs peTuHony B rs6834314 A>G, 1 MACT, ¢i6po3 [23, 24]
PETUHOEBY KMCNOTY rs9992651 G>A
SNV, wo pigKo 3ycTpivyaloTbcs
MiToxoHApianbHa aMiHOoTpaHcdepasa,
AGXT2 fiIKka 6epe y4acTb y meTaboniami L-anaHiHy rs2291702 T>A,C 1 ¢i6pos [25]
LLIAXOM TpaHcaMiHyBaHHS
BxoauTb 0 cknagy NinonpoTeiHiB ayxe
APOC3 HU3bKOT WinbHocTi (JINAHLL) Ta ninonpo- rs2854116 T MAXKXM [26]
TeiHiB BUCOKOI LWinbHocTi (JINBLLL)
rs2276736 A>G/T,
ATGR1 Perynsuis aptepianbHOro TUCKY rs3772630 T>A/C, T MAMKXN, $i6po3 [27]
rs3772627 A>G
ELOVL2 CUWHTE3 A0BrONaHLIOroBUX XKUPHUX KUCIOT rs2236212 G>C T MAXXN [28]
GATAD2A Penpecop TpaHcKpunuii p66-anbda rs4808199 G>A T MAMKXN [29]
HMOX1 [emoKkcureHasa 1 rs2071746 A>T T MACT [30]
Mpotein KLB onocepeaKoBye 3B’A3yBaHHA
dakTopa pocty dibpobnactiB 21 rs7674434 T>G,
KLB (fibroblast growth factor 21 FGF21) 3 rs12152703 G>T, T MAXXN [31]
peuenTtopom daKTopa pocTy ¢pibpobnacTis rs17618244 G>A
(FGF receptor — FGFR)
LPIN1 Perynsuia niniAHOro OGMIHY, TPaHCKPUIUIT | 13410855 C>T | | MAXI, MACT, $i6po3 [32]
PHK-nonimepasu Il
LYPLAL1 bBepe y4yacTb y AenanbmiTointoBaHHi 6inKis rs12137855 C>T T MAMKXM [33]
3abe3neyye aKTUBHICTb 3B'A3yBaHHA
iOHIB MONi6AeHY, aKTUBHICTb 3B’A3yBaHHSA
MARC1 KodaKTopa MoJi6AoNTEPUHY | aKTUBHICTb rs2642438 A>C L TaKicTe MAXKX [34]
OoKcuaopeayKkTasu, Aito4n Ha iHLWi CnoslyKu
as30Ty K AOHOP.
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3akinyeHHsi Tabn. 1

1 2 3 4 5
Cnpusie aKTMBHOCTI HITPUTPEYKTa3Mu.
Bbepe y4yacTb y KNITUHHIA AeTOKCUKaLLi
CMNoJIyK a30Ty; NpoLiecax 06MiHy HiTpaTiB i
6i0CUHTEZY OKCKY a30Ty
MTTP MNepeHeceHHs TpuriLepuais rs2306986 T MAMKXN [35]
PARVB AKTWH-3B’513yt04MI BINIOK, NOB’A3aHUM 3 1s5764455 A>C/G T MAKXM [36]
GoKaNbHUMK KOHTaKTaMu
Bepe y4acTb y CHMHTESI XONiHY Ta MEMO-
PEMT paHKu renaToumTiB, CEKpeL,ii KoBYi Ta rs7946 C>T T MAMKXN [37]
NNAHLY
] ) rs8192678 G>A [38]
PPARGC1A | PerynsiLiiss eHepreTM4Horo o6miHy T MAXKXM, MACT
rs2290602 G>T [39]
rs4240624 G>A/C L MAXXN [40]
PPP1R3B Perynqauia metaboniamy »OBYHUX KMCOT
rs61756425 G>T T MAXXN [41]
REPIN1 IHibjiauis pennikauii xpomocomHoi AHK Heneuiq T MAMKXN [42]
rs3761472 A>G T MAMKXM, MACT [43]
SAMMS50 TpchnopTyB.aHHq 6IJ'I.K“IB 4yepes 30BHiLLHI0 1738491 C>T T MAKXM [44]
MeM6paHy MITOXOHAPIN
rs2143571 G>A T MAXXN [45]
SOD2 KOHTpPO/Ib Haf OKMUCHIOBaANbHO-BIAHOBHUM 14880 A>G T MAMKXIT, bi6pos [46]
cTaTycoMm
IHri6ye dpakTop ChREBP, wo npurHivye
TRIB1 EKCMPECtO NIMOreHHMX FeHiB | SMeHLye rs17321515 A>G.T T MAKXM [47]
cekpeuito JIMAHLL, TaKMM YUHOM BHUKYIO-
YW HAKOMUYEHHS NinigiB y neyiHui
UCP3 Po3s’egHyBanbHUi 6inoK rs1800849 C>T T MACT [48]
YpuanH-5-
UGT1A1 IMbOCHOrIOKYPOHOSMATPaHChEepasa 1A1 rs10929303 C>T T MACT [49]

Mpumitkn: AGXT2 — reH anaHiH-rniokcunaramiHoTpaHcgpepasun 2 (alanine-glyoxylate aminotransferase
2); APOC3 — reH anoninonpoTteiHy C3 (apolipoprotein C3); ATGR1 — reH peuentopa aHrioteH3uHy Il Tuny
1 (angiotensin Il receptor type 1); ELOVL2 — reH enoHra3su >xupHux kucaot (ELOVL fatty acid elongase 2 —
ELOVL2); GATAD2A — reH npoTteiHy 2A, o Mictutb oMeH uuHkoBoro nanbus GATA (GATA zinc finger domain
containing 2A); HMOX1 — reH remokcureHa3u- 1 (heme oxygenase-1); KLB — reH npoteiny 3-Klotho ($-Klotho);
LPIN1 — rex nininy 1 (lipin 1); LYPLAL1 — ren npoteiny 1, nogiéHoro go nizogocgoninasu (lysophospholipase
like 1); MARC1 — reH MiTOXoHApiasIbHOro amifoKCUMBIAHOBIOIOYOro komrnoHeHTa 1 (mitochondrial amidoxime
reducing component 1); MTTP — reH 6inka nepeHeceHHsl MiIKpOcoManbHuUx Tpurniuepuaie (microsomal
triglyceride transfer protein); PARVB — ren 6eta-napsiny (parvin beta); PEMT — reH ne4yiHkoBoi ¢pocparugu-
netaHonamin N-metuntpaHcgpepasu (hepatic phosphatidylethanolamine N-methyltransferase); PPARGC1A —

reH koakrusaropa 1o peyentopa PPARg.

Bapianr rs738409 rena PNPLA3 npu3BoaUTb 10 3aMiHU
130IeIIMHY Ha METiOHiH y rojioxkeHHi 148 6inka PNPLA3
(PNPLA3"4M) (puc. 2). MytoBaHuii mporein PNPLA3!4M
BUCOKOPE3MCTEHTHUI 10 MpoTeacoMHOi1 Aerpanartii. Ham-
numok PNPLA3"M npusBoanTh 10 iHAKTUBALT TPUITi-
LEepUUTiNa3yd XUPOBOI TKAHWHU Ta aKyMYJISLIil >KUPHUX
kucyoty LD renatomuris [53].

BapianT rs738409 rena PNPLA3 € acouiiioBaHuM 3i
30inbiIeHHsIM BMicTy TAG Ha moBepxHi LD, 3MeHIIyroun
iX 000pOT Ta BUBUIBHEHHS JIIOIMPOTEIHIB HU3bKOI IIiJIb-
Hocti (JITTHI), mocuiiooun BigKJIaaeHHS XKUpPY B KITiTH-
Hi [54]. ITporein PNPLA3"*M pukinkae cTpyKTYpHi 3MiHU
MopdoJiorii anmapaTty [oabmXi y TepBUHHMX TeIIaTOUTAX
JIIOIVMHU, BKJIOYHO 3i 30LTbIIEHHSIM MUISTHOK KOHTAKTY
LD 3 amapatom lonbmxi, 1110 IPU3BOAUTD IO aKyMYJIsILIii

XKupy y dimigHux kpamwrax. Kpim HakonmmaenHst LD mpo-
tein PNPLA3"M jgqykye TpaHCKPUIITOMHI Ta TPOTEOMHI
3MiHHM, IO CYITPOBOIKYIOTH po3BUTOK MAXKXII [55, 56].
Takox mporein PNPLA3"#M jggykye 3amanbHy pe-
aKilito Ta po3BUTOK (ibpo3y mediHku [57]. IlpoaeMoH-
ctpoBaHo, o Hamekcrpecis PNPLA3'M cympoBomky-
eTbest hochOpWITIOBAHHSAM TPAaHCIYKTOpa Ta aKTUBAaTOpa
TpaHckpumniii 3 (transducer and activator of transcription
3 — STAT3) it akTHBalli€l0 MPOAYKIIii Tpo3anajbHUX iH-
tepaeiikiniB IL-1p ta IL-6 [58, 59]. [Tpotein PNPLA3!4M
akTuBYE 3ipuacti KiitTnHU neviHku (hepatic stellate cells —
HSC), inoykytoun po3Butok iOpo3y medinku. Bigomo,
o nporein PNPLA3'!y HSC rigponisye cknanHi edipu
PETUHOITY, CIPUSIIOYM MOTO BUBLILHEHHIO 3 ITUX KJTITHH.
PetnHoeBa xucnora, BuBiIbHAIOUNCH i3 HSC, nmpurniuye
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BuBinbHEHHA
TAG

TinigHa kpanns

2

PNPLA3'

(5 InribyBaHHs

JlinigHa kpanns

MEeYiHKM Ta TenaTOLEIOJSIPHOI Kapiy-
HOMM, TaK i BUHMKHEHHSI MepeayacHoi
cMepTi [66].

HdpyruM reHeTUYHUM (haKTOpoM 3a
3HAYMMICTIO BHECKY B DPM3UK BUHHK-
HeHHst MAXKXTI € SNV rs58542926 rena
TM6SF2. Tlomupenictb anens T 3a-
3HayeHoro SNV pocsirae y €BporneoiniB
7,2 %, narunoamepukaHuis — 4,7 %,
adpoaMepHKaHIIiB Ta KUTaUIiB — Bix 1,1
1o 3,3 %. SIx nmpaBujI0, HOCii MiHOPHOTO
anenst SNV rs58542926 rena TM6SF2ma-
10Th Oe3cumiToMHui Trepedir MAXKXII,
i cTeaTo3 MeYiHKM HiarHOCTYETHCS Y HUX
BUITaIKOBO IIpM Bi3yasizallil opraHiB ue-
peBHOI MOpOoXHUHU [67—69]. IIpotein
TM6SF2 mepeBaxXHO JTOKaTi30BaHU B
€HI0IIa3MaTUYHOMY PETUKYJIYMi KIIITUH
TOHKOTO KUIIEYHUKA Ta TIEYiHKU i Oepe
Y4acTh y BHYTPIIIHBOKIITUHHIN Jiminu-

HakonunyeHns
TAG y ninigHin
Kpanni

PucyHok 1. Posb npoteiny PNPLA3'%®' gukoro Tuny y nigTpyumui

onTUMasibHOro po3mipy ninigHUx KpaneJsib

iX aKTHBallilo Ta iHriOye Ipoidepallito, Mirpallio KJIiTUH i
cekpelrio xeMoKiHiB (puc. 3) [60].

Bapiant rs738409 PNPLA3"“M npusBoauTh 10 BTpaTH
rizposiazHoi akTuBHOCTi ADPN i, sIK Haciigok, o aky-
myssiiii edipiB peruHony y HSC. 3HMXEHHS aKTUBHOC-
Ti 3BiJIbHEHHSI peTuHONY crnpuse aktuBauii HSC, mpo-
oykiii mpo3ananbHux XxeMokiniB CCL2, CCLS, CXCLS,
SIKi peKpyTYIOTh MOHOLIUTH, T-nimMdorutu, HelTpodinm
BimmosigHo. Ilpotein PNPLA3!™ jHribye cekpelito
MATPUKCHMX MeETaJomNpoTeiHa3 Ta TKAaHWHHUX iHTi0iTO-
piB meTanomnporeinaz HSC, 110 npu3BoauTh 10 pO3BUTKY
TSKKOTO (hi6po3y medinku [61—63]. 3HUKEHHS Tiapoti-
TU4YHOI akTuBHOCTI npoTeiHy PNPLA3 nmocuoe diopos-
HY BilNOBiIb MEeYiHKOBOI TKAHMHU He3aJeXKHO BiJ ITeéHO-
Tumy [64].

3rinHo 3 JaHUMM MeTaaHalli3y, 0COOU, sIKi € HOCIsIMU
MiHopHoro G-ajesisi, MalTh Ha 19 % BUIIUI PU3KMK PO3-
BuTky MAXXII (BP = 1,70—3,26), HiX HOCii MaXopHOTo
anens [50, 65].

Bapiant rs738409 PNPLA3*M acouiitoBaHuii 3 BU-
COKMM pu3uMKoM $sIK po3BUTKy MACI, ©i6posy, 1mposy

PNPLA3148M

PNPLA348

3allii, TAM CaMMM 3aIlo0iratoun po3BU-
TKy cTearosy nedinku [70]. Bimomo, 1110
OCHOBHUMM TTOCTayaIbHUKAMM JITIiIB €
KWIIEYHUK Ta nevinka. KimiTuHu KrilleyHrKa 3aX0rUIo0Th
€K30TeHHI JIMiIN B JJIOMEHI Ta CEKPETYIOTh iX Y LIUPKYIIIO-
104e PycIo KPOBi Yy BUIJISIAI XiJTIOMiKpOHiB. BogHouac remna-
TOLIUTU CUHTE3YIOTh JIIian a00 abcopOyIOTh 3aJIMIIKH JTi-
MONPOTEITHMX YACTUHOK Ta BiIbHI KUPHI KMCIOTH 3 KPOBI.
[enmarounT CEKPETYIOTH JIITiaN, TTOIepeaIHbO CIIaKyBaBIII
ix y JIIIAHIII-1, ocHoBHMii nepeHocHUK TAG i3 meviHKu.
IMporein TM6SF2 Gepe yuacts y aimimyBanni JITIJTHIILI,
1110 BUHUKAIOTH [71, 72]. AGCoa0THUI a00 BiTHOCHMIA 1ie-
ditut nporeiny TM6SF2 cynpoBOMKYEThCI 3HUKEHHSIM
cekpettii TAG 3 remarouuris [73].

HecuHoHimiunmii BapiaHT 158542926 rena TM6SF2
MIPU3BOIUTH 10 3aMiHM TIIyTaMiHy Ha JIi3uH y 167-My 110-
JIOKEHHI aMiHOKMCJIOTHOI TIOC/IiIOBHOCTI, (opMmyroun
MyTtoBaHuii mporein TM6SF2F'7K| gkuii BimpisHsieThCst
HU3bKUM piBHeM (DYHKIIIOHATbHOI aKTUBHOCTI [74]. Yac-
tota MiHOpHOTO anenss T SNV rs58542926 rena TM6SF2
3ycTpivaetbcst y 34 % cximHoasiitiis, 26 % €BpOIENIIiB,
10 % natuHoamepukaHiiB, 6 % adpukanuis [50]. Excripe-
cist mporeiny TM6SF2F!7X ipu3BoanuTh OO BHYTPILIHBO-
kaituHHOTro yrpuMmanHs JITIJAHII-1, migBuiieHHs BMicTy
TAG y renaTtoiutax Ta 3HUXXEHHS UX PiBHIB y ruia3mi. [1o-
pymeHHs cekperii JITIAHIII-1 rematouuTaMu IOSICHIOE

IHri6yBaHHs nponidepalii,
mirpauii HSC Ta cekpedii
XEMOKIHIB

Edbipn petuHoesoi
KMcnotu

PNPLA3148!
PeTtuHon
SipyacTa kniTuHa neviHku

PucyHok 2. MonekynspHa CTPYKTypa npoTeiHis
PNPLA3'#%' Ta PNPLA3'"%8M [52]

PucyHok 3. MexaHi3M npurHiYyeHHs 3ip4acTux KiiTuH
neyiHkn nporeiHom PNPLA348!
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SIK 3HIDKeHHST KoHleHTpalii TAG y cupoBaTLi KpoBi, Tak
i BiTHOCHO HM3bKUI PU3MK PO3BUTKY CEpPLEBO-CYIMH-
HMX 3aXBOPIOBaHb, MOB’si3aHUX 3 SNV 1558542926 reHa
TM6SF2. HenocraTHicTh (DyHKIIOHAIBbHOI aKTMBHOCTI
y MyTtaHTHOro mpoteiny TM6SF2E7K sHiKye cekpelrito
JINTAHIII remaTounTaMu, CIpUSE PO3BUTKY CTEaTo3y Ta
Gibposy meuinku [75, 76]. OMHOHYKJICOTUIHWI BapiaHT
1s58542926 rena TM6SF2 mioB’si3aHUit 3 BUCOKUM PU3H-
KoM BuHUKHeHHs MAXKXII (BP = 1,65) [76—78], didposy
MEYiHKM Ta TeTaTOLEeIoISIPHOI KapIuHOMHK y MuIieit [80].
3rimHo 3 JTaHMMU MeTaaHaJi3y, y KWl Oy/Iy BKIIOYCHI JaHi
44 nocnimxensb (123 800 xBopux), anenb T SNV rs58542926
reHa TM6SF2acouiiioBaHUii 3 MiIBUILIEHUM PU3UKOM PO3-
BuTKy MAXXII 9K y nopocaux inausinyymis (BP = 1,62;
95% nosipuwmii intepamu (JI): 1,40—1,86), tak i y mireit
(BP=12,87;95% MI: 1,85—4,46), nporpecyBaHHSIM CT€aTO-
3y neviHku Ta Gioposy y mopocaux [17]. Cain 3a3HaunTH,
o nponaykiis rnporeiny TM6SF2F'9K o’ si3aHa 3 OLIbII
BUCOKUM pU3MKOM po3BUTKY MAZKXITI, cTteato3y Ta Bupa-
>KeHoro (hibpo3y MeviHKu, ajie He 3 aKTUBHICTIO 3aItajJlbHO-
ro Ipoliecy TKaHUHM Iedinku. KpiM Toro, 1eil maroreH-
Huit epext Bapianta E167K Ginbli 3HaUHUIA y OiTe, HixX
y mopociux [81].

TakoxX 3 BHCOKMM piBHEM pU3UKY BUHUKHEHHS
MAZKXII acouiitoBani nosnimopdizmu rs780094 (iHTpoH-
HUi BapiaHT) Ta rs1260326 (miceHc-BapianT) reHa GCKR,
rs10065172 rena IRGM Tta 1s641738 rena MBOAT7, mo
CYIPOBOIXKYIOThCS TTOCUJICHHSIM JlinoreHesy de novo [50,
82—84].

Ten GCKR xonye peryisiTOpHUid OLTOK TJIIOKOKiHA3u
(glucokinase — GCK), sikuii Bimirpae Kjao4oBYy poJib y To-
MeOCTa3i III0KO3U, PETYJII0I0UN HAIXOIKEHHS TJIIOKO3U B
renaTolWTH i aKTUBYIOUH JlinoreHe3 de novo. IMoKoKiHa-
3a € pocdopuiazoro, sika GochOpPUITIOE TIIIOKO3Y 3 YTBO-
PEHHSIM TITI0K030-6-(ochaTy SIK «Ipyroro MeceHmKepa»,
SIKUI PETYJTIOE BUBLIBHEHHS iHCYTiHY 3 B-KIIITUH Ta TIIO-
KaroHy — 3 o.-KJIITWH TAIUTYHKOBOI 3ay1031 [85] (puc. 4).

[‘ntoko3a

CH,OH
0,
OH

[nroko3o-6-cpocaTt

H H

e ‘ —

T IHcynin { I'niokaroH

PucyHok 4. Ponb rnokokiHaam B meTaboniami
rnokosun

Perymotioun aktuBHicts GCK, ipotein GKRP Bu3Ha-
Ya€ MIBUOKICTh YTWJIi3allil TJIIOKO3W Ta PECUHTE3Y JIITiIiB
Xupy remnarouutamu. Ipu rinornikemii peryastop GKRP
3B’sa3yeThest 3 GCK i cexBecTpye ii B Anpi KIIITUHU, TAKUM
yuHOM 3arobiratoun TpaHcaokanii GCK y murormiasmy
KJTTUHU, 110 CYMPOBOIXKYETHCS 3HMKEHHSIM aKTHBHOC-
Ti yTWiizalii MIIOKO3M Ta MiABUINEHHSM PiBHS TJIiKeMii.
VY peryasuii 38’s13yBaHHss GKRP 3 GCK 6epyth y4yacTb
bpykTo30-1-dhocdar Ta GpykTo30-6-hochar. Ppykro30-
1-docdar € npupoaHum aerpaganTom Komriuiekcy GKRP/
GCK, Tofi K hpyKT030-6-(hochaT CTUMYITIOE 3B’ I3yBaHHS
GKRP 3 GCK. Ilpu rinepriikemii BinOyBa€Tbcsl IUCOLLi-
amist komriekcy GKRP/GCK, i GCK TpaHciokyeTbes 3
sipa B [IUTOIIA3MY KJIITUHU, Ie BOHA TIEPETBOPIOE TITIOKO-
3y Ha NII0K030-6-ocdat. [1oko30-6-docdaTt Moxke KOH-
BEepPTYBaTUCS B TIIIKOTeH a0 3a JOTMIOMOTOIO JIiNoreHesy de
novo B JMION, SIKi aKyMYJTIOIOThCS y rematouurax [86, 87].
[Ipotein GCKR Gepe ydacTh y ByIJIeBOOZHOMY, JIITiTHOMY,
IIypPUHOBOMY, aMiHOKMCJIOTHOMY OOMiHaX, Y 3B’SI3KY 3 YUM
3MiHa HOro aKTUBHOCTI MOXE CIPUSATH IPOTPeCyBaHHIO
MAZXXIT [88].

Micenc-BapianT 1$1260326 C>T rena GCKR cynpo-
BOJIKYETHCSI 3aMiHOIO IIPOJIiIHOBOTO Ha JIEMIIMHOBUI 3a-
JIUIIOK Y TIOJIOXEHHi 446 aMiHOKMCIOTHOT MOC/IiTOBHOCTI
nporeiny GCKR, ¢opmyoun ¢yHKIIOHAIBHO HEITOBHO-
ninauii 6inok GCKRP¢L, HemoctaTHsI aKTUBHICTh MPO-
teiHy GCKRPL cynmpoBOMKYETHCS MOCUICHHSIM  TJTi-
KOJIi3y Ta JjinoreHesy de novo. IlpuryckaioTh, 1o 010K
GCKRP™*L 3amxye uytnuBicth Komruiekcy GKRP/GCK
o il GppyKTo30-6-hocdary, MOJNETmyourd IUCOLHaIliio
GCK Bin GKRP, mo crnpusie tpancinokauii GCK y uu-
Toria3My rernarouuTiB. lle mpusBomuTh 10 30iNbIICH-
HSI aKTUBHOCTI TJIiKOJIi3y, JiMOoreHe3y de novo ta CUHTE3Y
raikoreHy. Tak, mocmieHHsS MeTa0oJi3My TJIIOKO3W 3a
DIKOJMITUYHUM UUISIXOM TMPU3BOAUTH 10 TMiABUILIEHHS
piBHs MasoHiI-KoA, sIKuii, 3 0MHOTo OOKY, CIIYKUTh Cy0-
CTpaToM ISl JIiIoreHe3y de novo, a 3 iHIIIOTO — JIMITY€E
[B-OKMCHEHHS XUPHHUX KUCIOT IILJISIXOM iHTiOyBaHHSI Mi-
TOXOHPiaJIbHOTO MEPEeHOCHUKA XUPHUX KUCIOT KapHi-
TUHIAJbMITOIITpaHC(epa3u-1, crearo3y Med4iHKU Ta iH-
cyaiHope3ucTeHTHOCTI (puc. 5) [89, 90].

BBaxatots, 1o migpuiieHa aktusHicth GCK cympoBo-
JIKYETHCS TOCWJICHHSIM TIOTJIMHAHHSI TJIIOKO3U MEeUiHKOO,
a Ha TJIi BHMCOKOIO CIOXWBaHHS BYIJIEBOMIIB (TJIIOKO3U
Ta (PYKTO3M) i XKUPIB CIpUsie 30UJIbIIEHHIO aKTUBHOC-
Ti JIIIOTEHE3y B TelaToOLMTaX, IO 3YMOBIIOE PO3BUTOK
MAXXIT [91, 92]. Bucokuii piBeHb CIOXUBaHHS (PpyK-
TO3M Ta caxapo3W BHMKJIMKA€E TMOCUJICHHS JirNoreHesy de
MOVO UISIXOM PETYJIIOBaHHS €KCIpECii JIIMOTeHHUX TeHiB.
VY renmaToumTax IoKo3a Ta (GpyKTo3a aKTMBYIOTh aKTHB-
HiCTh TPaHCKPUIIAHOTO (haKTopa BYIVIEBOA-pearyrodo-
ro eJIeMeHT-3B’s13yro4oro Oinka (carbohydrate response
element-binding protein — CHREBP), mo mpusBoauts
JIO TIOCWIEHHSI eKCIIpecii JinmoreHHux reHis, K-oT ACCI,
FASN, ELOVLG6 Ta SCDI. 1leii nipoliec Ma€ BUpillIaJibHE
3HaueHHs i 30epiraHHs eHeprii y Bunisiai TAG y rena-
touuTax [93, 94]. Takox dakrop Tpanckpuriii ChREBP
PEryJlo€e afneTuT, YoaoOaHHs 10 COJOIKOro, KOHTPOJIIO-
oun ¢akTop 3poctaHHsT (pidpobnactiB 21, KMt cripuse
BUTpaTaM eHeprii [95].
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Cunres nporeiny GCKRPL cynmpoBoIKy€eEThCsS pO3-
BUTKOM CTeaTo3y IEeYiHKHU, IMiABUIIEHHSIM KOHIIEHTpaLlil
3arajibHoro xojecrepuny, JIIIJIHILL i, meHmowo Mmipolo,
TAG y cupoBaTili KpoBi, 3HWXKEHHSIM PiBHS TJikemii [91,
96]. 3rimHO 3 pe3yabTaTaMM AOCTIIKEHb <«BUMAA0K —
KOHTpOJTb» Ta MeTaaHami3y, SNV rs780094 i rs1260326 rena
GCKR BUCOKO acoliiioBaHi 3 MiIBUILIEHUM PU3NKOM PO3-
BuTky MAXKXII (BP = 1,37—1,45) [96—98]. IIponeMoH-
CTPOBaHO, IO Y JiTei Ta MiITKiB — IOMO3UTOTHUX HO-
ciiB miHopHoro aznenss T SNV rs1260326 rena GCKR [99]
Ha 180 % Oinblire JiMimiB y TKAHWHI TTEYiHKU Ta BipOTiTHO
pummii pisers JIIIJAHIIL y cupoBaTii KpoBi, HiXK y TOMO-

3UTOTHUX HOCIiB MaxkopHoro anenst C. 3rimHo 3 pe3yibra-
tamu GWAS, ocobu — Hocii anenss T SNV rs780094 rena
GCKR TakoX Bimpi3HSIIOTBCS BUCOKHMM BMICTOM XHUpPY B
nevinui ta JIIJIHILL y cuposarui kposi [100]. Anens T
SNV 15780094 rena GCKR acoliiioBaHU1 3 OiIbII TSOKKUM
nepebirom MACT, 3ymoBieHUM (piOpo3oM TeuiHKH, i ab-
noMiHanbHUM OoJieM [101].

[Mpotein MBOATY7 siBnisie coboto nizodocharuaniiHo-
3uTonauaTpaHcdepasy 1, ska cneuudivyHa A0 apaxino-
Ho11-KoA Ta 6epe yyacTsb y nukii JleHaca, peMoneiondn
alWIbHUI JaHLor hocdoiMmiaiB UISIXOM BBEIEHHS apa-
XiIIOHOBOI KHMCIIOTU B MOJIEKYIy (GochaTuanuIiHOZUTOITY.

Lk Jlenaca sBisie co6010 peMOIETIO-

[ntokokiHa3a
LiuTonnasma renatoyura <

[niokosa = [10K030-6-poC

MipyBaT
|

BaHHS allMJIbHOTO JIaHIiora Gocgoiri-
IIiB 32 paXyHOK IBOX (hepMEHTaTMBHUX
peaxiiii: 1) meauwIiOBaHHS HEHACH-
yeHUX (ocGOIimmiaiB, 10 KaTali3ye€Th-
ca (ocdominazamu, i 2) erepudikairii
XKUPHUX KHUCIOT Y Ji3odocdominiau,
1110 KaTaJli3ye€ThCs alMITpaHchepa3aMu.
IMporein MBOAT7 nomae apaximoHo-

cpaTt

v
AueTtun-KoA

LutpaTt

MiToxoHapis

By KHUCIOTY 10 (ochaTuAnIiHOZUTOTY
MeMOpaH KJIiTMHU. AKTHUBHICTb MpOTe-
iny MBOAT?7 Bu3Hauae TeKydicTb KJi-
TUHHUX MeMOpaH (puc. 6) [102—104].
IMponeMoHcTpOBaHO, WO HOKIAYH

GCKRP#46L
B-rigpokcn-B-
mMeTunrnytapun-KoA

MeBanoHaTt

|

CkBaneH

XonecTepuH

M
Auetunn-KoA

reHa MBOAT?7, 110 onocepeakoBaHUI
AHTUCMUCIIOBUMU OJIITOHYKJIEOTHUIAMU,
y TenaToLMTax Ta aJUMoIUTax MU
CIIpUsIE PO3BUTKY CTEaTO3y TEUiHKHU, Ti-
MepiHCyIiHeMil Ta CUCTEMHOI iHCYIiHO-
pesucrteHTHocTi. [eneris rena MBOAT7
BUKJTIOYHO B aMIOIMTaX eKCIIePUMEH-
TaJbHUX TBAPUH MPU3BOIUTH 10 PO3BU-
TKy TinepiHcy/iHeMii, CUCTeMHOI iHCy-
JiHope3ucTeHTHOCcTi Ta MAXKXII. Ha

ManoHin-KoA
>XupHa kucnota
LiaumnrniuepuH

Tpurniuepuan

PucyHok 5. LLUnsxu po3BUTKY cTeaTo3y rnedviHkun
y HociiB anensa T SNV rs1260326 reHa GCKR

BiIMiHY BiI TernaToluTiB, € MPOTEiH
MBOAT?7 Binirpae BiZIHOCHO He3HaYHY
posb y miaTpumui dochaTuanIiHO3U-
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TOJIOBOTO TIyJy, B aIUIOLMTaX MPOTEIH
MBOAT7 € ocHOBHUM JikepesioM (oc-
GaTUIMITIHO3UTOMY, IO MICTUTh apaxi-
JIOHOBY KUCJIOTY. BBaXatoTh, 1110 MpoTe-
iH MBOAT?7 € KpUTUYHUM PEryyisiTopoM
romeocTtasdy dochaTuanIiHO3UTONy XKH-
poBoi TkaHunu [105]. BapiaHt rs641738
reHa MBOAT7 3MmeHIlye TeKydicTh i
IMHaAMi3M MeMOpaH, 3MiHIOIOYU IIepe-
TBOpeHHSI (OCGOMIIMIHNX alUIbHUX
JIQHLIIOTIB, iHIiIIilO€ JiMOreHHY Iporpamy
B TemaroluTax Ta 30iJIbIIYye KiIbKiCTbh
BUJIbHOI apaxiTOHOBOI KUCJIOTU B iMyH-
HMX KJIITMHAX, 1110 BUKJIWKAE 3amaJeHHs
Ta pO3BUTOK (idbpo3y [106, 107].

3rigHO C pe3yJbTaTaMu MeTaaHaJlizy,
SNV 15641738 C>T rena MBOAT7Buco-
KO acoliiioBaHUI 3 PU3UKOM PO3BUTKY
ta TspkkicTio MAXKXIT (BP = 1,2—1,4)
B 0OCi0 €BpOMNENCHKOTO TMOXOMKEHHS

CH,

OBa KucroTa

i MmegiaTopu

aHu, NiNOKCUHU

PucyHok 6. Liukn JleHaca

[50, 108]. Takox MpOAEMOHCTPOBAHO,
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o HasgBHicTE SNV 15641738 C>T rena MBOAT?7 cripusie
PO3BUTKY (hiOp03y MEYiHKU y YOJIOBIKiB KUTAlCHKOIO I10-
xomkeHHs1. BomHouac SNV 1s641738 C>T rena MBOAT7
3HMXKYE PU3UK BUHUKHEHHS LIJ1 2-r0 Ty Ta iHImx MeTa-
OoiuHux nopyuieHs [109].

3 posButkoM MAJKXII Takox moB’si3aHi TeHW, SIKi
OepyTh y4acTh y JIMIHOMY OO0MiHi, SIK-0T reHn ELOVL2,
MTTPra LIPINI[110, 111].

CrunaiicuHr-apianr rs72613567 rena HSDI7B13 3
BTpaTolo (yHKIii IpoTeiHy Ta MiHOpHi BapiantTu SNV
rs4240624 rena PPPIR3B i rs13412852 rena LPIN] aco-
HilioBaHi 3 HU3BKUM pHM3UKOM BMHUKHeHHST MAZKXII
[101, 112].

binok HSD17B13 saBnsie co00i0 BUCOKOEKCIIPECOBa-
HUI CTepOIinNepeTBOPIOIYN (hepMEHT, 1110 HAJIEXKUTh 10
ponunu HSD17B, npencraBHuku skoi maiotb NAD(P)
H/NAD(P)*-3a1exXHy OKCUAOpPEAYKTa3HY aKTHBHIiCTh
i KaTaji3yloTh B3aEMHY KOHBEpCito 17-KeTocTepoimiB i
17-rizpokcuctepoinis. ®epment HSD17B1, HSD17B2,
HSD17B3, HSD17B5, HSD17B6 31iiicHIOIOTb aKTUBALIif0
a00 iHaKTUBAllil0 eCTPOreHiB Ta aHAPOTEeHIB, a iHIII AeCATh
npencraBHUKIB poguHu HSD17B 6epyTh yaacTs y MeTabo0-
JIi3Mi KUPHUX KUCJIOT, 0i0CMHTE31 X0JIeCTeprHY Ta CHTE3i
KoBuHMX KuciaoT. Ilporein HSD17B13 BubipkoBO eKc-
MPECYETHCS y TeNaTOLUUTAX i JTOKAIi3yEThCS JIMIIE Ha I10-
BepxHi LD. OkpiM yyacTi B peryJsiii 6ioreHesy, pocty Ta
nerpanauii LD 6inok HSD17B13 nie sk peTuHOMIeriapo-
reHasa, sika MepeTBOPIOE PETUHOJ HAa PETUHOEBY KUCIIOTY,
a 11 MigBUILEHUI PiBEHb TiCHO TOB’SI3aHUI 3 PO3BUTKOM
MAZKXIT [113, 114]. 3okpema, MPOAEMOHCTPOBAHO, 1110
HazieKcnpecist Joacbkoro reHa HSDI17B13 y renarouuTax
MUIIEH NpOTAroM 4 IHIB MPU3BOAUTH O MPUCKOPEHHS
oiorene3y LD Ta HaAMipHOTO HAKOTIMYEHHST HEUTPATBbHUX
nminigiB y meuinui. Takoxx HSD17B13 aktuBye anbda-pe-
uenTtop X neuvinku (liver X receptor alpha — LXRa) uepes
SREBPI-3anexHuit MmexaHi3M, 1110 TIPU3BOAUTH 10 PO3BU-
TKy cTrearo3y Ieuinku [114, 115].

Bapiantu rs72613567 T>TA, 16834314 A>G Ta
1s9992651 G>A rena HSD17B13, siKi Ipu3BOISTD 10 CUH-
Te3y AuchyHKIIIOHAIBHOIO OilKa, acolLilioBaHi 3i 3HMKe-
HUM PU3UKOM PO3BUTKY CTEATO3y IMEYiHKU i cTeaToremna-
tuty [23, 24, 116, 117].

MinopHuii BapianT rs4841132 G>A rena PPPIR3B,
SIKMI Oepe yJacThb Y peryJisiiii MeTa0boJ1i3My >KOBUHUX KUC-
JIOT, aCOLIIIOETHCS 3 MPOTEKILIEIO cTeaTo3y i (hidpo3y nmeviH-
KM, ajie TUIbKU B 0¢i0 3 BucokuM pusnkoM MAXKXII, a He
B 3arajibHiil momyssiuii romeit [118].

leHeTnYHiI PaKTOpPU, WO BNAUBAIOTb
HO PO3BUTOK METAOOAIYHO
QCOLIMOBAHOro CTeaTorenaTturty
" ¢i6po3y neyiHkun
Po3BUTOK MeTabO0IiYHO acoliiilOBAaHOTO CTeaTOreInaTu-
Ty (MACT) i1 piOpo3y meuiHku acolliioBaHuii 3 MyTallisi-
MM T€HiB, MPOAYKTH SIKUX O€PYTh YIaCTh y PO3BUTKY OKCH-
NaTUBHOTO CTPECY, 3araJieHHs, iHCYJTiIHOPE3UCTEHTHOCTI.
BcraHoBiieHO, 110 TeHU OESIKUX MOJEKYJISIPHUX KOM-
TMOHEHTIB MPO- i aHTHOKCUIAHTHOI CHUCTEM, SK-OT TeHU
SOD2, PPARGCIA, HMOXI, UGTIAI, BUCOKO acoliiio-
BaHi 3 pO3BUTKOM cTearorenatuty mpu MAXKXIT [9, 119].

YucneHHi TeHU, MPOAYKTU SIKUX OepyTh ydacTb y 3a-
MaJbHOMY Mpolieci, moB’si3aHi 3 po3ButkoM MACI. Ie-
HETUYHi IoJiMOpGi3MH, $IKi CYINPOBOIXKYIOTHCS Tinep-
aKTHUBAlli€l0 Tpo3anajJbHUX MeXaHi3MiB, MOB’s3aHi 3
MPOrpecyouuM nepediroM 3axBOpIOBaHHS, a Ti, 1110 MpPU-
3BOMASITh A0 3HMXKEHHSI aKTMBHOCTI 3arajibHO1 BilIOBIi,
nepewkomkaoTb po3BUTKy MAKXII. Tak, oqHOHYKII€O-
TUAHI BapiaHTH TeHiB: 1s116454156 G>A reHa peuenropa
BUIbHUX XUpHUX Kucaot 4 (free fatty acid receptor 4 —
FFAR4), rs35761398 A>G reHa KaHabiHOITHOTO pelenTopa
2 (cannabinoid receptor 2 — CNR2); rs17618244 G>A, re-
Hotunu TT SNV rs7674434, 1s12152703 rena KLB (KLB —
B-Klotho) — acoriifoBaHi 3 BUCOKMM PU3UKOM MPOTpe-
cytouoro mnepebiry MAXKXII. Tomi sk SNV 1rs12979860
C>T, rs368234815 TT>deltaG reHa intepdepony asiMbaa
4 (interferon lambda 4 — IFNL4) ta rs4374383 G>A Mi-
€JIOITHOI-eIMiTeNiaIbHO-PENIPOAYKTUBHOI TUPO3UHKIHA3U
(MER proto-oncogene, tyrosine kinase — MerTK) acorri-
MoBaHi 3i cripusATaAuBUM nepedirom MAXKXII [82].

AxtuBauisi peuentopa FFAR4, peuentopa 120,
noB’s13aHoro 3 G-6inkoM (GPR120), npusBoauTs 10 mpu-
THiYeHHs Ipo3anajlbHoro ¢akropa tpaHckpumuii NF-kB
Ta 1o iHiuiamii (uepe3 PIK3) TpaHcrnopTy mitoko3u B Kili-
tunHy. ITomimopdism 1s116454156, y pesynbraTi SIKOTO
cunTesyeThest nporein FFAR4RY™M 3 nedinmrom dyHK-
L[IOHAJIbHOI aKTMBHOCTI, CYMPOBOMXYETHCS MOCUIEHHIM
aKTUBHOCTI (pakTopa TpaHckpumnuii NF-xB, mo crpuse
po3BUTKY 3amnajeHHs [120, 121]. BomHoyac roMo3UroTHU
reHotun MiHopHoro anenst TT SNV rs11187533 C>T rena
FFAR4 acolitoeThbest 3 OITBII 3HKEHUM PiBHEM SIK TTTIOKO-
3U, TaK i Me4iHKOBUX (hepMEeHTIB (ajaHiHaMiHOTpaHchepa-
31 Ta raMMa-rjiyTaMiaTpaHcdepasn) y CUpoBarTili y JiTei 3
oxupiHHsaMm [122].

MiHopHuii BapiaHT 1s35761398 reHa KaHaGiHOITHO-
ro perenTtopa 2-ro Tuiry (cannabinoid receptor type 2 —
CNR?2) tTakox acouiitoBanuii 3 po3BuTkoM MACI, ocKijb-
ki MytoBaHUii mipoteiH CNR2R pe mpurHiuye gakrop
tpanckpunuii NF-xB [9].

Iporein B-Klotho omocepenkoBye 3B’si3yBaHHS (hak-
Topa pocty ¢iopoodnacriB FGF21 3 peuenropom FGFR
[123]. Tlepenaua curnanis FGF21-KLB-FGFR 6epe
YYacTb y peryJsisiii pi3HOMaHITHUX METa0O0IiYHO acoliiio-
BaHWX BHYTPIIIHbOKJIITUHHUX KAacKajiB y rernarouurax, y
TOMY YHUCJIi TUX, 110 OINOCEPEIKOBYIOTh aKyMYJISILIiIO Jii-
migiB. Anenb A SNP rs7670903 rena KL B Kopesioe 3 BU-
muM iHaekcoM Macu Tima. Yacrora G-anens rs7674434
i yactora T-anens rs12152703 rena KLB 3HauHO BUIIA B
oci6 3 oxwupinaam ta MAXKXII, HiX y momeit 3 oxXuUpiH-
HsaM 0e3 MAXXII. MiHopHi aneni BapiaHTiB rs7674434
Ta 1512152703 rena KL B acouiiioBaHi 3 BUIIMMU PiBHIMU
ajaHiHaMiHOTpaHcdepas3u Ta raMMa-riIyTaMilTpaHcdepa-
31 y cupoBariii Kposi [124]. MinopHuit anenb A rs17618244
reHa KL B acouiiloBaHuil 3 MiIBUILEHUM PU3UKOM PO3-
BUTKY OaJIOHHOTO I J10OYJIsIpHOTO 3aIajieHHsI Ta (hidpo3y
MEYiHKHU i CYIIPOBOIKYETHCS OLIbII HU3bKUM PiBHEM IIPO-
teiny KLB y cupoBartii KpoBi y aiteil. EkcnepuMmeHTaib-
He MpurHiYeHHs excrpecii reHa KLB y kinituHax HepG2
i Huh7 BukiMkae BHYTPIIHBOKJIITUHHE HAKOMWYEHHS
JIITIAIB Ta MiABUILEHHS eKcrpecii reHiB p62, ammi-KoA-
okcupaasu | (acyl-CoA oxidase | — ACOX1), noBrosiaHiito-
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rosoi aumyi-KoA-cunrerasu 1 (acyl-CoA synthetase long
chain family member 1 — ACSL1), IL-18 Ta TNF-o [31].

IIponemMoHCTpOBaHO, 1110 aKTUBHICTh 3aIlaJIeHH: i MPo-
rpecyBaHHs1 (piOpo3y TKAHMHM TEYiHKM TOB’SI3aHi 3 eKC-
npecieto IFN-A3 CD163* akruBoBaHUMHU Makpodaramu,
a iaTioyBaHHs nmpoaykiii [IFN-A3 cympoBOIXKYETHCS MEHIIT
BUPaXEHUM ypaxKeHHSIM TeviHKu. PelienTopHa THPO3UH-
kiHaza MerTK Bucoko ekcripecyerbcsi Ha Makpodarax i
aKTUBYETHCS CcrielU(iYHUM IMIPOTETHOM 6, SKUii 1HIYKY€E
3aTPUMKY pOCTY KJIiTUH (growth arrest specific 6 — GAS6).
Brmus niranma GAS6 na HSC nmronuHM Tincuimioe ix mi-
rpauilo Ta iHOyKye IPOAYKIiIO IIpOoKoJareHy. AKTUBAIlis
MerTK cnpusie po3BUTKYy 3amaneHHs i ¢iOpo3y MmediHKu
npu MAXKXII. BcranosneHo, 1o y xBopux 3 MAXKXIT
Ta diopozom F2—F4 cnocrepiraeTbcsa HameKkcmpecis
reHa MerTK y mediHui. 3axucHUM edeKT reHoTtuiy AA
SNV 154374383 nop’si3aHUil 3 HU3bKOIO €KCITPECi€l0 reHa
MerTKy nedinui. Kniniuno sHauymmii hiopo3s (cramii F2—
F4) crioctepiraetbest y 19 % xBopux 3 reHOTUIIOM AA 1M0-
piBHstHO 3 30 % xBopux 3 reHoTnamMu GG a6o GA SNV
rs4374383 (BP = 0,43; 95% J1: 0,21-0,88) rena MerTK
[125—128].

PosButok ¢idbposy neuinku mpu MAXKXII acoriro-
etbcst 3 SNV reHiB npoTteiny 3, 1110 MicTUTh JoMeH (ibpo-
Hektuny LI Tumy (fibronectin type 111 domain-containing
5 — FNDCS5), Kpynenb-nogioHoro ¢akropa 6 (Kruppel
like factor 6 — KLF6). [Tpuuomy SNV 1rs3480 A>G rena
FNDCS5, saxuii kogye MiOKiH — ipu3HMH, IO OIIOCEePEIKO-
Bye (ibporeHHy axkrtuBauito i cuHte3 KojareHy HSC Ta
rs3750861 G>A rena KLF6, acoiiiioBaHi 3 HUI3bKUM PU3H-
KOM po3BUTKY (pibpo3sy y xBopux Ha MAZKXII [129—131].
IMyHoricTOXiMiYHE MOCHiIKEeHHS TKAaHWHM MEYiHKU XBO-
pux 3 MAXKXII npoaeMoHcTpyBaio, 110 IMiABUILIEHA MPO-
nyKitist moBHopo3MmipHoro KLF6 mos’si3ana 3 MAXKXII,
sIKa XapaKTepU3YETbCs PO3BUHYTUM cTeaTo3oM i dibpo-
30M. Excrpeciss KLF6 30inbIIyeThCsT 1if 4ac Mporpecy-
BaHHSI cTeaTo3y B creaTorenaTtuT. OTHOHYKJICOTUIHUIMA
BapiaHT 1s3750861 G>A rena KLF6 noB’s13aHuii 3 GBI
serkoto opmoro MAXKXIT [132]. Crin 3a3Ha4uTH, 1110 ajI-
nenb A SNV rs3750861 rena KLF6 nmop’si3aHuii 3i 3HUXKe-
HUM pO3paxXyHKOBUM 3HAYCHHSIM IIBUIKOCTI KITyOOUYKOBOT
dinprpaii [133].

PU3nK po3BUTKY METABOAIYHO
CGCOLIMOBAHOI XXMPOBOi XBOpPOO6U
NeyviHKn Npu NOEAHAHHI NoAIMopdi3mis
COCOLMOBAHUX FEeHiB

IloenHaHHS AEKITBKOX IMOJiMOPdi3MiB 30i/bIIyE pU-
3UK PO3BUTKY i Tsixkkoro mepebiry MAXKXII. HasBHicTh
noeaHanHss SNV reHiB PNPLA3, TM6SF2, GCKRYy 8 pa-
3iB 30i/1blIY€E MOJireHHUI pu3uK po3BuTky MAXKXII y mi-
Teil 3 OXKMPIHHAM. AIMTUBHUI cTeaToreHHUI epekT SNV
reHiB PNPLA3 i TM6SF2, iimoBipHO, OOYMOBJICHUI1 TT10-
CWJIEHHSIM €KCIIPeCii TeHiB, 1110 0epyTh y4acTh B JIiMTOreHe-
3i de novo. JlinoreHHuii BriuB nonimopdizmiB PNPLA3,
TM6SF2 Ta GCKR mosichioe nuie Ha 16,1 % Bapiarii
BMmicTy Xupy B nedinui. [TomirenHuit BriuB SNV reHiB
PNPLA3, TM6SF2 i HSD17B13 36iibl1ye pU3UK PO3BU-
TKY UMPO3Yy TMEUYiHKMU i renaToleTIoNsIpHOl KaplMHOMU
[134, 135].

BucHoBoK

HasiBrictb  MiHopHux — aneiniB SNV MAXXII-
acoliifoBaHUX TEHIB y XBOPOTO iCTOTHO BIUIMBAE SIK Ha
MMOBipHICTh BUHMKHEHHSI, TaK i Ha IIPOrHO3 Iepeodiry 3a-
XBoptoBaHHs. Bapiantu nesikux reHiB PNPLA3, TM6SF2,
GCKR, MBOAT?7 HecyTb BUCOKMIT BITHOCHUII PU3UK PO3-
BUTKY MAZKXII. Ockinbku mpu6amsao y 10—30 % marri-
€HTIB i3 MPOCTUM cTeaTorernaro3oM po3BuBaeTbcst MACT,
0oco0JIMBa yBara MpUAUISETHCS PO3po0Ili METOIB PaHHBOT
(e Ha mouaTkoBiil ctanii ¢idbposy) miarHoctuii MACI.
BBaxaioTh, 110 OI[iHKA TEHETUYHOTO PU3UKY TMOBMHHA
BKJIIOYATU mociimkeHHs SNV reHis, SKi IpoIeMOHCTPYBa-
JIM HAXCWIBHIIIY Ta HAMCTIHKIIIIy acolliallilo 3 pO3BUTKOM
MACT: PNPLA3, TM6SF2, GCKR, MBOAT7. 3a Bincyr-
HOCTi pe3ynbTaTiB gociimkeHHsT SNV reHiB, sSKi BUCOKO
acollilioBaHi 3 PO3BUTKOM cTearo3y mnedinku abo MACT,
PEKOMEHIYEThCS 3aCTOCYBAaHHSI METOMIB IIMOOKOIO CeK-
BEHYBAaHHSI T€HOMY, SIK-OT MOBHOEK30MHE a00 IMOBHOre-
HOMHE CeKBEHYBaHHS, 5IKi TI03BOJISIIOTh BUSBUTA HU3bKO-
yactoTHi SNV Ta Bapialiii uncia xomiii (copy number of
variants — CNV). OuiHKa pu3uKYy, 110 MOEAHYE FeHOTUITY-
BaHHS 3 KJIiHIYHUMU MTapamMeTpaMu, MOXKe TOTTIOMOITH KJTi-
HilMcraM eeKTUBHIlIe BUSBISATH NalieHTiB i3 MAXKXII,
sIKi mepeOyBatoTh y rpyri pusuky po3sutky MACT, yHuka-
109U MPOBeIeHHS Oiorcii meuinku [136].

[Mopanbini mociimkeHHsI TEHHUX acolliallii MaloTh Ha
MeTi 3’sICyBaTHU MATOJIOTiYHI MeXaHi3MH, IO MPU3BOASITH
1o MAXKXII, BusaBuTH HOBI MillleHi TeparleBTUIHUX BTPY-
YaHb i HOMMIINTY cTpaTUdiKaIlilo pu3nKy XBopux [50].

Konduikr iHnTepeciB. ABropu 3asBIsIIOTh PO BiACYT-
HiCTb KOH(JIIKTY iHTepeciB Ta BIacHOI (hiHAHCOBOI 3alli-
KaBJICHOCTI IPM MiArOTOBLIi JaHOI CTATTi.
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Genetic predisposition to metabolic dysfunction-associated fatty liver disease

Abstract. The literature review highlights the issue of genetic risk
factors associated with the development of metabolic dysfunction-
associated fatty liver disease. Human genetic examinations revealed
132 genes among which 32 loci are strongly associated with the
pathogenesis of metabolic dysfunction-associated fatty liver disease.
It has been found that the risk of developing metabolic dysfunction-
associated fatty liver disease is carried by single-nucleotide variants
of various genes whose products are involved in lipid and carbohy-
drate metabolism, maintenance of the redox state, the development
of inflammation and fibrosis of liver tissue, which are components of
metabolic dysfunction-associated fatty liver disease reactome. The
authors presented a detailed list of genetic factors singling out those
that influence the risk of metabolic dysfunction-associated fatty liver
disease and directly metabolic dysfunction-associated steatohepatitis
and liver fibrosis. Also, they emphasized that it is the single-nucleo-
tide variants of the genes of protein 3 containing a patatin-like phos-

pholipase domain, transmembrane 6 superfamily member 2, and
17b-hydroxysteroid dehydrogenase type 13 that are characterized
by the highest degree of association with metabolic dysfunction-
associated fatty liver disease (odds ratio > 1.6) compared to single-
nucleotide variants of other genes identified by gene association
studies. The combination of several polymorphisms increases the
risk of development and severity of metabolic dysfunction-associated
fatty liver disease. The additive steatogenic effect of protein 3 single-
nucleotide gene variants containing a patatin-like phospholipase do-
main and transmembrane 6 superfamily member 2 is probably due to
an increased expression of genes involved in de novo lipogenesis. The
authors emphasize the need for genetic risk assessment of metabolic
dysfunction-associated fatty liver disease, which should include mo-
lecular genetic testing at an early stage of examination.

Keywords: metabolic dysfunction-associated fatty liver disease;
genetic disposition; obesity; children
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