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BianosigHo fo «lMepeniky HaykoBux dhaxoBux BUAAHb YKpaiHu, B AKMX MOXYTb MybnikyBaTucs pesynsratv auceprauinHnx pobiT Ha 3000yTTs HayKoBMX
CTyneHiB AOKTOpa HayK, KaHAnAaTa Hayk Ta CTyneHs goktopa dinocodii (BianosiaHo Ao Mopsaaky dpopmysaHHs Mepeniky HaykoBux dhaxoBux BUAAHb
YkpaiHu, 3aTBepmxeHoro Hakazom MOH Ykpainu Big 15 ciuHsi 2018 poky Ne 32, 3apeectpoBaHoro B MiH'tocTi Ykpainu 06 ntotoro 2018 poky 3a Ne 148/21600):
- Hakasom MiHicTepcTBa ocBiTH i Hayku Ykpainu Big 17.03.2020 poky Ne 409, 3apeectpoBaHnM y MiHicTepcTsi tocTuLii YkpaiHm 06.02.2018 poky

3a Ne 148/21600, BugaHHsA BHeceHo Ao MNepeniky HaykoBux dhaxoBmx BUAAHb YKpaiHu, B SKMX MOXYTb Ny6nikyBaTucs pedynsrati anceprauinHnx pobit Ha
3000yTTA HayKOBMX CTYMEHIB JOKTOPa HayK, KaHAWAATa Hayk Ta CTyneHst AokTopa dinocodii, Kateropia «b».

- Hakasom MiHicTepcTBa ocBiTv i Hayku Ykpainu Big 23.08.2023 poky Ne 1035 BugaHHs nepeHeceHe 3 Kateropii «b» o Kareropii «A».

JKypHan BKMtoYeHWi y kaTanoru Ta HaykoMeTpuyHi 6a3u: HaujoHanbHa 6ibnioteka im. B.l. BepHaacbkoro (National Library of Ukraine), «YkpaiHcbka HayKoBO-OCBITHSI
TenekomyHikauiiHa mepexa URAN (Open Journal Systems), CrossRef, WorldCat, Google Akademi, Index Copernicus, BASE, DOAJ, Scilit, Scopus.
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IBAH CEMEHOBHY CMISIH - 95!!!

He Mae mkoau 0e3 Buntens, He Mae Hayku Oe3
ABrtoputeTy!

Jlo ruiesiii BUaTHUX HAayKOBIIIB ChOTOJICHHS, BUAATHUX
mmoiedt YkpaiHu HaJeXnTh TAIaHOBUTHI BUCHUH, JTiKap-Tie-
niarp Isan CemeHoBry CMistH - wieH-kopecrionienT HAMH
VYkpainu, akageMik Akajemii BUIIOI IIKOJIH, 3aCTyKCHUH
MIpal[iBHUK BUIIOI IIIKOJIH, JIOKTOP MEIUYHKX HayK, pode-
cop. Moro eaxarots [laTpiapxom ykpaincbkoi Ilexiarpii,
CaiTo4uem HanioHaJbLHOI HayKkH, BesimkuM Yunresem Ta
gyiinnm Jlikapem, sikuii CBOIM )KHTTSIM JIOBIB, 10 «MEJIU-
[UHA — IIC TIO€THAHHSI HAYKH 1 IPAaKTHKI». «Tak ock, He Oy10
2HCOOHO020 OHSL, WOO 02N0a0UU X80PO20 MA NPUSHAAIOUU
tiomy JUKY6AHHsL, s He OYMAG: YU € THUI WLIAXU NOKPAW AHHSL
oonomoau konkpemiti oumuni» (1. Cmisn).

Kurrsa IBana Cemenosnua CMmisiHa — 11e OCOOIMBHIN Ka-
JICH AP, IPHUKJIIA]T 3aBXK M AKTUBHOI YKUTTEBOT ITO3HUIIii, CHIIBHOT
BOJII, IIUJIECTIPSIMOBAHOCTI, HAIOJIEIIMBOCTI, BUCOKOI Iparie3-
JIATHOCTI, HEBUYEPITHOI CHEPT i, [0 MOETHYIOTHCS 3 I0OPOTOXO,
JIFOOOBFO JI0 OJIM>KHBOTO, BMIHHSIM, 32 OyITb-SIKUX OOCTABHH, TIO-
0aYUTH BHYTPIIIIHE CBITJIO JIFOMHH, IOBIPUTH iH, TOIATH CHIT. . ..

3aBsIKM TAKUM XPUCTUSIHCBKUM decHOoTaM, IBan Ceme-
HOBHY, BiJl POCTOTO CEJITHCHKOTO XjIomuuka 3 CyMIIMHY,
nocsirHyB OJiMITy HalioHaJbHOT TMeAiaTPUYHOT HAyKH,
CTBOPUB (pyHAaMEHTANBHY HAYKOBO-TIEAIaTPUYHY ILIKOJTY B
VYkpaini, craB CBITJIOM y HAyKOBOMY CBITI.

Mynpa Jlronuna, 3a Oyab-KUX 00CTaBHH, 3aBXK]IU 3aJTH-
maetbes coboro (Jymiii Auneit Ceneka).

IBan Cemenouu Cmistn HapomuBest 10 ciunst 1929 poxy
B ceni binka, TpoctsaHepkoro paiiony, CyMcbkoi 001acTi B
MIPOCTIii cestHCBKiHM cim’1. TBopua mparst B MeaunnHi [Bana
CemenoBuua posnoyanach 3 1945 poky, Koiu yueHb Cijlb-
CBKOIT IIKOJTK cTaB cTyieHTOM CyMCBKOT (hesIb/IepChKO-aKy-
mepebkoi mkoi. 3 1948 p. posnouasnicst mepii CXomKeHHs

3a 6ce, wo maio, oaxyro Tobi,
3a sce, wo maro i, wo 6yoy mamu...

JIpaOHHOI0 CaMOCTIHHOTO MKUTTS, T IKOPEHHS TpodecitHnX
BHCOT B Tally3i OXOpOHH 3710poB'st. Came ToJi 0Jis BIeplie
3Bena [Bana CemeHoBHYA 3 TepHOMUTECHKIM Kpa€eM, sIK 3a-
BifyBaua (eib/Iepchko-aKyliepchKiM MyHKTOM B ¢. Bep-
6iB11i TepeOoBIsTHCHKOTO palioHy. A 1ajti HaB4aHHs y XapKiB-
CHKOMY ME/IMYHOMY 1HCTHTYTI Ha IeJ[iaTpUYHOMY (paKyIbTeT.

Bce xwurts IBana CemenoBrda CMisiHa TICHO OB’ s13aHeE 3
MeTiaTpi€ero, sika CTalia CKIIaJ0BOY0 HOro sKuTTs. [leaiaTpis —
(bax, sIKUI TiAKPECIIOE KEPTOBHICTh, NIMOMHY Ta BEIHY
Jy1i, 700poTy Ta MUPICTh CepLis, TOTOBHICTB JI0 IOJICHHOT
KPOITITKO1, 1HO/II, HABITh HEBISIYHOT TpAaIli.

«Ckinbku cebe nam’smaio, s 0y6 3a6xcou y npayi, s 6y
3 npayero, s 3a8iHcoU OMPUMY8as 8i0 Hel 3a0080/1eHHs Ma
naconooy» (I.C.Cuisn).

[Ticst 3aKiHYEHHSI MEAMYHOTO 1HCTUTYTY HPOJIOBXKY-
€THCS CXOJDKEHHS CIY’KOOBOIO JPaOMHOIO — CIIOYATKY SIK
JIKap-OpANHATOP, B CKOPOMY Haci — 3aBi/lyBad BiJILICHHSIM
Ta TOJIOBHUIT JIiKap pecryOlikaHCHKOTO JAUTSYOrO CaHaTo-
pito «/Ixepesno» B M. Tpyckasui. [lani, 3aBigyBad Biaginy
3axapnarcskoro H/II oxopoHn MaTepuHCTBA Ta AUTUHCTBA
MO3 Vkpaiuu (M. Mykaueso). 3 1964 poxy Isan CemeHoBUY
TPALOE CTAPIINM HAyKOBHUM CITIBPOOITHHKOM, @ 3rOJIOM — Ke-
piBarKOM JKenezHoBozchKol KitiHiku [T’ sturopeskoro H/I
KypoptoJorii Ta ¢izioreparii. [loeHytoun HaykoBY poOoTy
3 npaxTuKoro, [Ban CeMeHOBHY yCHINTHO NMPE3CHTYE KaHu-
JaTchKy auceprauito «KypopTHe JlikyBaHHS XpOHIYHOTO Te-
MaToxoNenucTuTy y airei» (1961). IIpogorxyroun HayKOBi
JOCII/KSHHSI B TUTSYil TaCTPOSHTEPOIIOTi], Ha OJTMHAILIS-
TOMY pOIIi miciist 3aKkinueHns By3y (1968) 3axwuiiae qoxTop-
CBKy IUCEpTallit0 «XPOHIUHI 3aXBOPIOBAHHS I'eraTo0iuTiapHOl
CHCTEMH Y JIiTel Ta IX caHaTOPHO-KYPOPTHE JIIKYBaHHS».

VY 1970 poui monst 3HOB noeptac [Bana CemeHoBHYa
Ha TepHominbcbKy 3emitto. Bin crae 3aBigyBauem kadenpu



nexiarpii TepHOMIIBCHKOTO MEIUYHOTO IHCTUTYTY, AaJi
mpopekropom (1975-1981) ta Bpomosxk 17 pokiB peKTo-
poM TepHOMIIBLCHKOTO JIEP)KABHOTO MEJNYHOIO 1HCTHTYTY,
3rojioM akajeMii, yHiBepcutety imeHi [.51. TopbaueBcrkoro.

«A myopicmu, wo noxooums 32opu, Halinepuie Yucma,
NOMIM MUPHA, NOONANCIUBA, NPUMUPTUBH, MUTOCEPOsL Md 00-
bpux n1odie nogua, bescmoponns, Heruyemipna. [1nio npageo-
HOCIU CIEMbCS 8 MUPI MmuM, Xmo mup yunums (Ax.3:17-18)

HesBaxarouu Ha cBoto Bucoty, IBan CeMeHoBHUY, SIK
Jo6puii [TacTup NOKIMKAB KOXHOTO 3 HAC — HOTO y4HIB,
1o xpamy [leniarpii, HaB4aB, AaB MyTIBKY B )KUTTs Ta Oyaro-
CJIOBUB Ha )KEPTOBHY Micito Jikaps-neziarpa. Lle 3 Bamim
BarbkiBchKHM OJ1arocIoBeHHsM, Bei Baini yuHi, BBIHIIUTH 10
xpamy Hayku, Ta noBHuMu npuropuiamu yepnaiu 3 Bamoi
HAyKOBOT CKapOHHIII, 1 ChOTOIHI BXKE MPOJIOBXKYIOTH Bariry
CIIpaBy, Cil04M 3epHa 100pa, JTIOASHOCTI, JII000BI, TTaM’ siTa-
1oun Barry 0aTbKiBCBKY OITIKY Ta MYIpICTh.

«byovme nanoneanusumu, 3 bocom y cepuyi,
HABUAHHAMU 6aUl020 OAMbKA | 8awioi mamepi 3a6cou 6 nam’ sami,
3 110008’ 10 1 cniguymmsam 00 00e3001eHUX, 3 8ipOI0 1 3 eHIY3IA3MOM,

27YXi 00 NOX6anu i KPUMUKU,

cmiliKi 00 3a30pocmi, 8i0OKpumi auute 00 0oopa!
He nayxa, a munocepos, 110606 3sminuau c8im y nesHi nepioou...»

(Cesimur JPicyzenne Mockami)

ZKuTTs JII0IMHU BUMIPIOE€THCS BUMHKAMM, TisTHHIMM,
a He 4acoM... [Jisnvuicme nodunu — ocs it scumms! (lean
@Deooposuu). bynui IBana CMmisiHa, NIOJCHHE KUTTS — 1e
mparis, mpars, i me pa3 mpams, sika IPUHOCUTh HACOIOIY
it HarxHeHHs1. Lle mpars B smikapHi (Ki1iHiYHI 00X0aH, 00-
TOBOPCHHS 3 JIIKAPSIMU CKJIAJHUX TAI[IEHTIB, KIHIYHI Ta
[aTOJIOrOAHATOMIYHI KOH(EpeHIIil), mpalsl B YHiBEpPCHTETi
(mpaKTHYHI 3aHSTTS 31 CTY/ICHTAMH, YATAHHS JICKIIiii), peK-
TOPCTBO, (hizuyHa poOOTa HA MPUCANUOHIN NIJISIHIII, AKTHUB-
HUI BIIMOYMHOK 3 BHYKaMH — BCE I MIITBEPIIKYE «3a70BO-
JICHHS TIPOXKUTUM JTHEM 1 Oa)KaHHSIM TBOPUTH IIOCH HOBE...».
3-mij epa Bunrens Buiinuio monas 700 TBOpUMX mpalk, sIKi
He Juiie npucBsiveHi [lemiarpii, maTonorii TUTSI40ro BiKy, a
TakoX (PiI0cO(ChKI KHUTH, KHUTH-CIIOTaIU, PO3AYMH, SKi
JIAIOTh BIJIIIOBI/Ii HA CKJIA(HI )KUTTEBI MUTAHHS TIPO IIACT,
HWOTO CKIIaJIOBI, IIHHICTD XKUTT. <A 8ne6HeHO 00X00iCy
00 GUCHOBKY' € Jiuute 08I peui, 1K 0CHO8A KOMPOPMHO20
orcummis — ye 6ipa 6 boea i naconooa 6io npayi» (I.Cmisnn).
IlacTs mroquuu B Hift camiit. BoHa maciuBa Tomai, KOJIH
JIyXOM 0arara, KOJIM MOPaJIbHO YUCTa, (PI3HYHO TOCKOHAIA.

Croroani, nroporumii Ham Bunrteiio, Mu upo Biraemo
Bac 3 IOBineem, no3emumii yxiin Bam, nmboka mana ta
BJISIYHICTb, SIKY BaXKKO IEPEaTH CIOBAMH. ...

«Ax Ham seumu nouymmsi 6e3 cnie?...
Cnosa...maxi ucoxi i eapsdi...

Ilpome 110606...1e xoue eanacis,

Ta six 6e3 cnie Ham supazumu 60OAUHICMD?...

3aznsinvme 6 cepye, 6 oui i auye...
Ak cepye uucme, 0obpe, He yKage.
Obnuuus ceimae, muie i npocme,

A noensao scuutl, yecHull [ 1acKasull.

To cnie ne mpeba. 3anesusio Bac.
Moeuannsa dinvuie cnie ckazamu modice.
B maxii oywi eogopums Cam Xpucmoc.
Tooic scnyxatimecs. Tloyyume cnogo booice.
(Auna Tuxogiic)

JIroouii Ham Batbky, IBane CemeHOBHYY, MU JISIKY-
emo I'ocniony, 10 AaB HaM Jiacky 0yTu Bammmu yuynsimu,
nociainoBunkamu Isana Cmisina — CBiToua nemiarpuaHoi
LIKOJIH, PEBHOTI'0 CJYKUTE/Is YKPAaTHCHKOI HAYKH, Ta CMH-
peHHo npocumo B Bora myapocti — He nocopoMuTu iMmeHi
cBoro Buureus, ritno npoaos:kyBatu Bauie Han0anus!

3 IMOOKOIO BASYHICTIO Ta JII000B 10,
Bami yuni



KYPOCYP®®-BPEH/, 11O TBOPUTH ICTOPIIO IIOKOJIIHb
A. B. BeJsiuenko

MenuyHuii paIHUK KOMIaHil «KAMakca Ykpaina»

VY cucremi iHHOCTEH, IKUMHU JOPOXKHUTH OyJb-sKa
LUBLII30BaHa Halisl, 0COOIMUBE MICIE BIABOAUTHLCS 3110-
poB’to moneil. JlaHi 4nciIeHHUX JOCIiKeHb MOKa3yIoTh,
110 J?Kepeio BHHUKHEHHsI podJieM y 310poB’i 1opoc-
JIOTO HaceJIeHHsI TPeGa IMIYKAaTH B iXHBOMY AUTHHCTBI.
310poB’st AiTEH € IHTEerpabHUM TTOKA3HUKOM 3arajbHOT0
0aromnoryyus CyCHiIbCTBa, @ TAKOXK TOHKUM 1HJHKATOPOM
yCIX COIaJIbHUX Ta EKOJIOTIYHUX HerapasniB. Knacuunuii
BHUCIIIB BKa3ye, 10 XOU MOMYJISLIS AiTel CKIaJae BChbOro
20 % nacenenns, ane 1e Bci 100 % Hamoro MaiiOyTHHOTO.

IcHyroua cuTyarris om0 301IBIICHHS 3aXBOPIOBaHb
Ta 3pOCTaroya JCMOMyJsilis B YKpaiHi, 3T1IHO 3 JaHUMHU
IOHECKO, BcTanoBunu Juist Haloi KpaiHU cTaTyc BUMU-
patouoi. Tomy mepuioueproBuM 3aBJaHHsIM HEOHATOJIOTB,
K1 IOJIHS Y CKJIQJIHUX YMOBaX BUKOHYIOTH CBil ITpodeciii-
HUIT 000B’SI30K, € 30€pEeIKEHHST KOOKHOTO HOBOTO YKHTTS Ta
3a0e3meueHHs! 310pOB’ sl MaiOyTHHOTO MOKOJIHHS. | 11boro
HEMOXKJIMBO JTOCSTTH Oe3 BTUICHHSI CyYaCHUX TEXHOJIOTIH,
LIO/IGHHOTO MiABUIIEHHS MPO(eCciiHOro piBHS Ta IaKeTy
MCIMYHHX TapaHTIH, sSKi HAJla€ JepKaBa.

3a crarucTuKor0, KokHa 10 nuTrHa 3’ ABIIS€THCS Ha CBIT
pawniie Bu3HaueHoro yacy. IlepeqyacHo HapoKeH1 JTiTH
€ Ypa3IUBUMU Yepe3 PYHKIIOHAIBHY HE3PLIICTh OPTaHiB
i cucteM, 1 3a3BMUail aOCONFOTHO HE TOTOBI 10 (Pi3UUHOTO
KUTTS. [X IMXanbHA CHCTEMa HEAO0CTaTHHO PO3BMHEHA,
MIKpPOCKOITIYHI MIlIEYKH- aJIbBEOJIH, HE BUPOOIISIOTH Cyp-
(baxranT (pianHy, sKa NOKPUBA€E BHYTPIIIHIO YaCTHHY Jie-
reHb i JomomMarae M HaIyBaTUCS MiJ yac auxanHs). Taki
JIereHi He B 3M031 3a0e3MeYnTH NepedacH0 HapOHKEHUX
HEMOBJISIT JOCTATHBOIO KIJIBKICTIO KMCHIO, IO MPU3BOIUTH
y KOPOTKOCTPOKOBOMY Ta JOBIOCTPOKOBOMY Iepionax
JI0 TiIBHIIIEHOT'O PU3UKY MOPYIIEHb PO3BUTKY HEPBOBOI
CHCTEMH, PECIipaTOPHUX 1 IUTYHKOBO-KUIIKOBHUX YCKJIa-
HeHb. [HBaiTHICTh cepel] TAKOro KOHTHHIEHTY AiTeH csirae
30-60 %, 30kpema cepell HOBOHAPOIKCHUX 3 HaJ[3BUYANHO
Ta Jy’Ke MaJIO0 Macoro MPU HApOPKEHHI Ta TEPMIHOM Tec-
tanii 26-31 TuxHIB. BUX0mKyBaHHS epenyacHO HApOI-
JKEHUX JIITeH € JOPOrMM BHKIIMKOM Yepe3 TPUBAJI Mepioan
rocriTanizanii Ta BUCOKY 3aXBOPIOBAHICTh 1 CMEPTHICTb.
BrkuBaHHS TaKUX JITEH 1 IKICTh TX )KUTTSI B TOAJIBIIIOMY 3a-
JI©KUTB BiJ] CBOEYaCHOTO 3aCTOCYBAaHHSI Cy4aCHUX METO/IB 1H-
TEHCHBHOI Teparii, BKIIFOYHO BBEICHHSI Cyp(haKTaHTy Bipasy
TTicyst HapoyUKeHHS. JIeCATHIIITTS KIIHIYHUX BUIIPOOYBaHb
1 cHCTEMaTHYHUX OIJISJIIB JIOBEJIM OJHO3HAUHI IepeBaru
3aMicHOI Tepartii cyp(akTaHTOM JUIsl HEJIOHOILIEHUX HOBO-
HapOJDKEHHX 3 INXaJbHUMHU PO3Ja/laMH BiJl HAPOIKCHHS
Ta pecHipaTOpHUM JUCTPEC-CHHIPOMOM, IO JOTIOMOIJIO
30eperTv MUTbIOHH KUTTIB.

Yu Oyno 0 1e MoxnBo, sik 6u Maiike 100 pokiB Tomy
BUCHI HE 3aI[IKaBIJIMCSI BUCOKOIO CMEPTHICTIO HEJIOHOILIEHUX
HemoBiaT? e y 1929 poui Kypr ¢on Hipraapa Bucynys
rirnoTe3y npo Te, 10 KBTATYIOUI CHUIIN JIETeHb 3aJIeXKaTh Bijl
MIOBEPXHEBOTO HATATY B allbBEOJIaX, 1 1€ MOXe OyTH MpH-
YHHOIO aTeJIeKTasy B JIETEHSX HOBOHAPOKEeHUX». OnHaK
Hipraaps He 3HaiimioB, mo 1e Oyna 3a piguHa. OTxe depe3
20 pokis sikap [xon KitemeHTe criocTepiras 3a piiliHO —

cypdakTaHT, siKa TIIOTETUYHO MOKPUBAE BHYTPIIIHIO Ya-
ctuny jeredb. Y 1959 pori nociguuui Mepi Ennin EiiBepi
ta J[xepemist Mix BUCYHY/IH TiOTE3y NpO Te, IO HECcTavya
noBepxHeBo-akTUBHOI peuoBunu ([TAP) BiamosigansHa 3a
Te, 110 Toi pecniparopuuii auctpec cuuapom (PJIC) na-
3MBaJI XBOPOOOO T1aIMHOBUX MEMOpaH. AJie KIIHIIIMCTH
HEOX0Ye BU3HABAJIH, 10 ACPIIUT CyphaKTaHTy € OCHOBHOIO
po0IiemMol0, sIKy OTpiOHO mozonaru. | yepes 1e mporpec
y PO3poO0IIi JKIB MPOCYBaBCs MOBIILHO, MTOKH HE CTANacs
TpariyHa mojis. BoHa CKOJIMXHYNa yBECh CBIT Ta MpPHUBEp-
nyna ysary jo PJIC.

Cromoro ceprnst 1963 poky, Bcboro uepes 4 pokH micist
¢dynnamenTaibHuX nociipkens narorenesy PJIC, IMarpik
Byr’e Kenneni, Tpets qutuHa npesuaenta Jxexu Kenneni,
HapoauBcs Ha 35 THIKHI MicHs BiAlIapyBaHHS IUIALCHTH.
Ha >xanb, BiH momep uepe3 2 qHI Bij XBOPOOH TiasinHO-
BHX MEMOpaH, HE3BaXKAKOUK Ha HAMCYYaCHIINTY JOIOMOTY
B Bocrowni. ¥V Hekponosi «New York Times» 3asuauanocs,
110 B TOH 4ac Bce, 0 MOKHA OyJI0 3pOOHUTH «/IJIsl )KEPTBU
3aXBOPIOBAHHS TaJIMHOBUX MEMOpaH — I1¢ CTEXKUTH 32 Xi-
MIYHHM CKJIAZIOM KPOBi HEMOBJISAITH Ta HAMATraTHUCS MiATPHU-
MyBaTH HOTO Ha PiBHI, OJIM3bKOMY JI0 HOPMaJIbHOTO. Takum
YyUHOM, OuTBa 3a AUTHHY KeHHeni Oyna mporpaHa nuiie
TOMY, III0 MEJIMYHA HayKa Ie HE MPOCyHYJacs HaCTUIbKU
JTAJICKO, 00 3pOOUTH TaK IIBUJIKO, 5K II¢ HCOOXiTHO, T€, 10
OpraHi3M Mir 3poOuTH cam 3a cBiii yac». Cmeptsb [laTpika
Kenneni Bix PJIC 30inbummia o0i3HaHICTh IPOMaCEKOCTI
po XBOPOOy Ta CTUMYJIOBAIA MOAANBIII J0CIIIKCHHS
oy10 11 JlikyBaHHs. Bike uepes pik movaiucs BUPOOyBaHHS
3 cunretuuHuMu [TAP.

Iepmi cupobu tepanii PIC cypdakranTtom Oynu
HepnanuMu. lllanc cTBOPUTH JIIKU 3’ SIBUBCS, KOJIHU
y Kapomnincskomy incturyti (ILBeris) n-p berrr Pobeprcon
MOYaB TECTYBATU Cyp(aKTAHT TBAPUHHOTO MOXOKCHHS.
[pariroroun HaJT OYUILICHHSIM 3pa3KiB, BiH 3BEPHYBCS 3a 10~
nomororo 1o Topa Kypcrenra, HaykoBa poOoTa sikoro Oysia
MpUCBsYeHA BUBUCHHIO (ocomimiaiB. Komu po3podka cyp-
(baxTaHTy CBHHEH Bce I1ie nepeOyBajia Ha eKCIIepUMEHTalb-
Hill cTaii, KEPIBHUK JUTSIOTO BiIUICHHS JlikapHi CBATOrO
Topana B CTOKroJIbMi 3alUTaB, Y4 MOXE BIH BUKOPUCTATH
Cyp(aKkTaHT 32 «KHTTEBO BAXJIMBUMU TOKA3aHHIMU IS
JikyBaHHs HepoHomenoi qutunn 3 PIIC. Hemosnst OyBaio
Ha 29 TkHI BaritHOCTI 3 Macoro Tina 1140 r. Tpaaumiline
JIiKyBaHHS He nornomarano yeynytu PIC, i BBaxkanocs, 1o
BOHA TIOMPE MPOTITOM KUJTbKOX TOUH. Y JUTHHH CIOCTEPi-
rascs L1aHOo3 1 BEeHTWIISALIA JiereHs 3 85 % kucuem. Ko qu-
THHA OTpUMaJia CyCIIeH3i0 cypdakTaHTy IHTpaTrpaxeanbHo,
BOHA MailKe BiJ{pa3y cTaja poXKeBOIO, a i JISreHi MPOTIroM
2 ronuH HanoBHWIKCS TOBiTpsiM. Tak [larpik CBeHCCOH,
1983 poky HapOIKEHHsI, CTaB MEPILOO JIFOIMHOIO B CBITI,
sIKa BIDKHJIA 3aBJISIKM HOBOMY IIperapary, 3p00JeHOMY Ha
OCHOBI Cyp(aKTaHTy CBHHI.

[Tonepeny mie Oyau pokH KIiHIYHUX BUIIPOOYBaHb,
SIKI BUSIBUJIMCS HACTUIBKH YCHIIIHUMH, IO 1X TOCTPOKOBO
MPUITMHWIA 317151 HAJIaHHSI MOXKJIMBOCTI OUTBIIIH KijTbKO-
CTi MAIIEHTIB OTPUMATH MIAHC Ha )KUTTA. Tomi Kepcrenr



i Pobeprcon Bupimmn Ha3Batu [IAP, 3amicTh TOTO, 1106
BHKOPHUCTOBYBATH #oro pooouy Ha3By GNSA. Bonu B3sutn
nepii JBi JiTepu 3 KokHOTO 3 ixHix npizsun (Curstedt-
Robertson Surfactant) i creopun CUROSURF (poractant
alfa) [1].

Tak, y 1992 pori Ha papMarieBTHIHOMY PUHKY KOMITAHisT
Chiesi, Itanis, npencrasuina HoBHii ipenapar — Kypocypd®
(K¥Yperent+PO06eprcon+CYPdaxkrant). Kypocypd (mo-
pakTaHT ajb(da) cTaB yHIKaIbHUM CyphaKTaHTOM 1 Bipi3-

3a mepiop cBoro icHyBaHHA Kypocypd craB eramonom
JUTA TIOPIBHAHHSA y BUIIPOOYBaHHAX cyp(haKkTaHTIB Pi3HOTO
TTOXO/DKCHHA. JIeCATHUITITTS KIiHIYHUX BUTIPOOYBaHb, CHC-
TEMaTHYHUX OTJIAAIB Ta PeajbHOI NPAKTUKN BCTAHOBHIIH
OJTHO3HAYHY KOPHUCTH 3aMiCHOI Tepartii cyphaKkTaHTOM IS
HOoBOoHapomkeHnx 3 PJIC. Uepes cBOIO BayKJINBICTh y 3HU-
JKCHHI CMEPTHOCTI Ta 3aXBOPIOBAHOCTI HEMOBIIAT, Cypdak-
TaHT Hapa3i BHECEHO /IO MEepelliKy OCHOBHHUX JIIKAPCHKHUX
3aco6iB BeecBiTHBOT opranizartii oxoporu 3mopos’s [2,3].

HezanexHo Bify BUKOPHUCTAHOI cTparerii OyJo mokas3aHo,
o mopakTanT ansda (Kypocypd) sumkye morpedy B mi-
TPUMIII BEHTHJIALI{, pU3UK BUTOKY JIETCHEBOTO TOBITPS,
CMEpTHICTh 1 KOMOIHOBaHHH pe3ynbTaT cMepTi a00 OpOHXO-
nerenesoi aucmasii (BJIJT) uepes 28 nwiB, 63 MOCHICHHS
MOOIYHIX e(EeKTiB Ta HACTIKIB HEPBOBOTO pO3BHUTKY. [IpoTe
3aJIMIIANIacs JIaHKa [MATaHb, [IOB SI3aHUX 13 TUM, K 1 KOJIH

HsBCS Bix ycix qoctynHuX [TAP: y HaliMmeHmiomy o0cs3i
BBEJICHHS MiCTUB HAWBUIIy KOHIICHTpaLifo Gochoimimis,
He3zaMiHHUX TinpodobHux OinkiB SP-B i SP-C. Kypocypd
3pobuB pesosmonito B yikyBauHi PIIC, sikuif Bpaxae TeH-
JiTHI HeoHaTasbHi JiereHi. 3a 30 pokiB icHyBanHs Kypocypd
(mopakraHT ajbda) JOMOMIr criemiasicTam 30eperTH KUTTS
rionay 6000 000 memoBisT y BcboMy cBiti. Y 2016 pomi a-p
Kypcrear Oy HoMiHOBaHMI €BpoIeiicbKNM ITATEHTHNM Bi-
JIOMCTBOM Ha IpeMito «3a KUTTEBI JOCSITHEHHS».

cimij BukoprucToByBaTu cypdaxrant. L{i yrounenus Oymm
HEOOXITHUMH [T KEPIBHUIITBA KITIHIYHOO TMPAKTHKOIO Ta
BiTOOpa3HWiICS B CydacHUX €BPOIEHCHKIX KOHCEHCYCHHUX
pexoMerarisx momo aikysauus PJIC [4].

Kosin iorpiéen cypdaxkrant?

1. Axugo nedonowena oumuna <30 muoicnie sazimnocmi
nompebye inmybayii 012 cmabinizayii, il cio ésecmu cyp-
paxmanm (A2). SIkiio iHTYOAIlIS BBaKAETHCS HEOOXiTHOO
AK YaCTHHA cTabii3allil HeTOHOIIEHINX HOBOHAPOIKEHHIX,
TO ¢zt BBecTH cyphakrant. Kypocypd (mopakranT anbda)
B 1031 200 Mr/kr Macu Tina;

- IIBHJIKO MTOKpAIIye MapaMeTpH OKCUTEHAITI] B IepIi
48 ronus [5],

- 3abe3nedye paHHIO eKCTYOAIliIo Ta epexia Ha HeiH-
Ba3UBHY PECHIPATOPHY MIATPUMKY MIPOTITOM Tepiiux 3 1i0
y 60 % HOBOHApOmKEHUX [6].



2. Jimsam 3 PC, axi nompebyiomo nikyeanHs, ciio
npUsHaUamu npenapam cyppakmanmy meapuHHo2o noxo-
Ooicennst (A1).

3. LISA € kpawum memooom esedenns cypghpaxmarnmy
o cnowmanno ouxarouux oimei Ha CPAP (Al). Leii me-
TOJI, BITOMUH SIK MEHII 1HBa3MBHE BBE/IICHHS CypdakTaHTy
(LISA) abo miHiManbHO iHBa3MBHE BBEICHHsI Cyp(aKTaHTYy.

Kypocyp¢ — enuna ITAP, sinenzoBana nas LISA.

KoxkpeiiniBebkuit orsin 16 nocimpkens (18 myGmikartii,
2164 HOBOHAPOIKEHHUX) IO/IA€ BArOMi JOKa3u MepeBar BBe-
JeHHs cypdakTanTy yepe3 ToHkui karerep (LISA):

— 3HIKEHHS pU3uKy cMmepti abo BJIJT (41 %),

— MeHIe iHTyOauii B nepuri 72 roguuu (37 %),

— 3HIDKEHHS YacTOTH CepHO3HUX YCKIAJAHEHb 1 BHY-
TPILIHBOMIKAPHIHOT cMepTHOCTI (37 %) mopiBHSHO 3 BBe-
JICHHsIM Yepe3 eHgoTpaxeansHy Tpyoky (INSURE & ETT
3 BIICTpOUYCHOI ekcTybariero) [3].

4. Ilosepxneso-axmuena pewoguna OJis 1apuHeailbHol

MAacKu mModice 6ymu 6UKOpUCMana 015 Oinbiu 3pinux Hemog-

asm >1,0 ke (B2).

6. Cypdpaxmanm caio 66o0umu Ha pamwHix cmaoisx
saxseoprosanns (Al).

PexomeH0BaHO BBeACHHS Cyp(aKkTaHTy HIiTSAM, CTaH
SIKAX TOTIPIIY€EThCS, He3BaXKatoun Ha 3actocyBanHs CPAP
3 FiO2 > 0,30 i tuckom npunaiiMui 6 cm H20 ab6o skimio
YABTPA3BYKOBE JTOCIIIKEHHS JIETeHb CBIAYUTH MPO MOTPEOy
B cypdaxranTi (B2).

5. [louamkosa 0oza 200 melke nopakmanmy anvgha €
kpawjoro, nige 100 melke nopaxmanmy anvgha abo 100 melke
bepaxmanma ons negioxknaonoi mepanii (A1).

Kypocypd (mopakrant anbga) — exuna IIAP, peko-
MEH0BaHA B 104aTKOBii 7103i— 200 Mr/Kr BciM He0HO-
meHuM HoBoHapomkenuM 3 P/IC, nezasnexno Bix macu
Tina.

[opaxkrant ansda (Kypocypd) B no3yBanni 200 mr/kr:

® 3MeHIIye IT0Tpedy B MOBTOPHUX yBeneHHsX: 28,6 %
npotu 70 % B rpymni 100 mr/kr, p = 0,002 [7];

® 3MEHINYE PU3UK CMEPTi 0 BUIMCKH 3 JIIKapHi Ha
62 % B mopiBHAHHI 3 OEpaKTaHTOM;

e na 39 % 3HMKY€e pU3UK cMepTi abo MoTpedy B KUCHI
70 36 THXKHIB MMOCTKOHIENTYaJlbHOTO BiKy B IMOPIBHSHHI
3 OCpaKTaHTOM;

® 3MEHIIYE BIIKPUTY apTepialibHy MPOTOKY, SIKa MO-
TpeOye JikyBaHHS Ha 86 % B mopiBHSHHI 3 OepaKTaHTOM
(Cochrane, 2015);

® CIIpHUsi€ MIBUIKOMY ITOKPAILCHHIO TAPaMETPiB OKCH-
reHauii B nepiui 48 romus [5].

VY KiTpKOX MOCHIIKEHHSX 3acTocyBaHHA Kypocypdy
3a I0noMoroo crpaterii panuporo nopstyHky INSURE
MIPU3BEJIO 10 3HAYHOTO 3HIDKEHHS MOTPeOH B MOMATBITII
MeXaHIYHIi BEHTHUJIALI] MOPIBHIHO 3 aTbTEPHATUBHIMU
Meromamu [7, 8-11].

FHeobxidHicmb MV neped sunuckoro. § HeobxidHicms MV npomsi2om nepuio2o muxHs ficns nikysaHHs cypghakmaHmom. Y ecix 4 0ocrioxeHHs X Hemosnsam ekcmybysanu npomsizom npubnusHo 5-10 xe nicns

8eedeHHs cypchakmarmy.7-10 * Baxnueo 3asHaqyumu, wo cmpameais INSURE moxe He nidxodumu 0ns ecix Hemosnsim. Hemosnsima 3 PLC Moxyms 3Ha4HO 8idpi: 3a

mskkocmi PHO20

3aX80PI08aHHS, 3PINICMI0 Ma Hasi8HICMIO IHWUX ycKnadHeHb, momy HeobxidHul iHAueIdyansHul do2nsnd 3a nauieHmom.



7. Apyey, a 3a nompebdu, i mpemio 003y cyphaxmarnny,
ci0 8600umMU, AKULO NICAS NEPULO2O 86€0eHHs CYPPaK-
manmy oznaxu P/[C npocpecyroms, 30kpema, 36epicacmvcs
(6unuxae) cmitixa nompeba 6 Kuchi abo HeobXiOHICMb Ji-

KYBAHHA 3 BUKOPUCMAHHAM WIMYYHOI 6eHMUNAYII 1e2eHb
(LLIBJI), a inwi npuuunu no2ipuieHns Cmamy UKIIO4eni
(A1). I[Toemopna 0o3a nopakxmanmy aib@a cmano8ums

100 melxe.

TNikyBaHHA Kinbkoma go3amu cypdakraHTy € 6inblu echeKTUBHUM HiX JNiKyBaHHS O4HOPa30BOK [403010
npu Tskkomy POC

Takum YMHOM, 3aCTOCYBaHHS €K30I€HHOTO Cyp(aKTaHTy
JIO3BOJIMJIO CYTTEBO MOKPAIINTH ITOKa3HUKN BU)KUBAHHS HE-
JIOHOILICHUX HOBOHAPOJDKEHHX 3 JIy’)K€ HU3bKOIO Ta eKCTpe-
MaJIbHO HU3BKOFO MacOI0 TiJia i ChOTO/IHI € 3aralbHOBU3HAHNM
SIK JuTst ipoinakThKy, Tak i tikyBanHs PJIC y Heonaroorii.

Y 60poTh0i 3a HOBOHAPOIKCHY JUTHUHH, KOXKCH JIi-
Kap Be BUOpaB co0i HaZAiHHOTO MapTHEpa — HUM CTaB
Kypocypd. Came Bin npotsirom octantix 30 pokiB ie miiy-
0 -ILTIY 31 crieniaigicramy, 30epiratoun mpaBo Ha XUTTA. Ha
CHOTOJIHIIIHIN JIcHb, B YKpaiHi, TAKOXK MpernapaToM BUOOPY
B KOMIIJIEKC] peaHiMalliiiHuX 3aX0/1iB y HEJIOHOLIEHHX HOBO-

Nitepatypa

Hapomxenux i3 P/IC no npaBy Mmoxxe BBaxkatucst Kypocypd.
3a nmiarpumku kommnaHii «Amaxca JIT/l», sika npezeHTtye
Kypocypd B Ykpaini 6inbire 10 pokis, 3rypToBaHa KoMaHaa
HEOHATOJIOT'IB, LIIOJICHHO, 3aXUIIAI0YH KOXKEH HOBUH IOJHX,
30epirae )KUTTs HEMOBJIATH Ta JIapye€ Ha/Iil0 Ha MallOyTHE.

Jxepeno ginancyBanns. Crarts onyOinikoBaHa 3a ¢i-
HaHcoBol miaTpuMku Kommnanii «Amakca JIT/». HaBenene
y CTaTTi KIHIYHE JOCIIJUKEHHS TPOBOAMIOCH HE3aIEKHO
Bix TOB «Amakca JITI».

KonduikT inTepeciB. ABTopu cTarTi CriBNpamnio0Th
3 Komnaniero «Amakca JITI».
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Pesrome

3bepesicenns socumms i AKOCMI 300P08’ 51 HOBOHAPOOICEHUX € AKMYATbHOIO NPOOIEeMOI0 O POPMYBAHH MATOYMHbO2O
cycninbemaa i 1100cmeda, 000poHO30AMHOCHE, MPY008020 pe3ep8y ma IHMeleKmyatbHo20 nomenyiany kpainu. @ynoamenmansHolo
OCHOB010 (YOPMYBAHHA | NIOMPUMKU 300P08’ 1 HOBOHAPOOHCEHUX € HAABHICb eheKMUBHUX CUCMEM OXOPOHU 300pP08’ 5.
006’ exkmusrna iHpopmayis npo eghekmusHicms MeOUUHOI OONOMO2U HOBOHAPOOICEHUM MA i OUHAMIKY € OCHOB0I0 OYIHKU
00CsACHEeN S 3aNAAHOBAHUX PE3VIbMAMie ma po3pooKU HeOOXIOHUX MeOUKO- OP2AHIZAYIUHUX MEeXHONORIL.

Mema 0ocnidxycennsn. 30itichenHs anHanisy i OYiHKU IHMe2PaAnbHOT eheKMUBHOCMI MEOUUHOT OONOMO2U HOBOHAPOOHCEHUM
Ykpainu na saeanvnooepoicagnomy ma pe2ionanbHOMy pieHAX.

Mamepianu i memoou 00cnioxncenus. /s nposedents 00CiONCeH S BUKOPUCIAHO 36IMHI CIMAamMuUCmu4ti mamepianu
000 JisNbHOCH 3aKAAI8 OXOPOHU 300P08’ 51, WO HAOAIOMb MeOuUHy 00nomozy mamepsam i nogonapodcenum 3a 2018 p. ma
2022 p. Ananiz inmeepanbHoi egheKmusHOCmi MeOUUHOI OONOMOSU HOBOHAPOOICEHUM Y 6CIX NEPio0ax ix po3eumKy 30iliCHEHO
i3 3aCMOCY8AHHAM MOOUDIKOBAHOT MO KIHYeBUX pe3yibmamie 3aKiddié 0XOpOoHU 300P08’ s 3 PO3PAXYHKAMU Koepiyichmis
xomnaexcnoi oyinku (KKO) i koeghiyicnmie 0ocsienenns nopmamushux suauens (KJ[H3) okpemux nokasHuxis 3 ix epadayiero 6io
sucoroeo (0,8-1) do nuzvkoeo (0,1-0,49) pisnis. 3acmocosano memoou cucmemno2o nioxody, bibrioepapiunuii, cmamucmudnol
00pOoOKU OaHUX, 2PAPIUHO20 300PANCEHHSL.

Pesynomamu docnioxncennn’ Ilposedene na nonyiayiiHomy pieHi cyyinoHe 00CaiONCeH s iHmezpanbHoi epekmugHocmi
MeOuuHoi 0onomozu HOBOHAPOOICEHUM HA 3A2ATbHOOEPIHCAGHOMY MA PELIOHANLHOMY PIGHAX 3AC8i0UUI0 0OCmMamHill, guuye
cepeonvozo, pieenv docsaenenns pesyivmamis (KKO 0,75y 2018 p. i 0,76 y 2022 p.) 6e3 uimkux 2eonoziunux sakonomiprocmeil
v 2018 p. i snaunumu postiscrnocmamu 'y 2022 p. — 6i0 sucokoeo pisns KKO (0,82-0,94) y Bonuncwkiil, 3akapnamcukii, learno-
Dpanxiecwviiil, Jlvsiecwkiil, Mukonaiscokitl, Teprnoninecokitl, Xapkiscokitl i Xmenonuywkitl 0o nuzokoeo pisus KKO (0,41 ma
0,35) — y loneywkiit ma Xepconcuokiii obracmsx.

Bueuenns ocnosHux iHOUKAMUBHUX NOKAZHUKIE e(heKMUBHOCI MEOUUHOI OONOMO2U HOBOHAPOONCEHUM 3ACEIOUUIO OOCAMNHE
Odocsaenennsn y 2022 p. nopmamuHux 3HaueHb OXONJIeH s HOBOHAPOOICCHUX CKPUHIHe08UMU npocpamamu, akyunayicio BLDK,
yacmomu eudcusanms i cmepmuocmi nogonapooxcenux, IHT (KJH3 = 0,96, 0,82, 0,94, 0,82 i 0,76 sionosiono). Hauibinvw
npooreMHuMU IHOUKAMUBHUMU NOKAZHUKAMU MEOUUHOI O0NOMO2U HOBOHAPOOIUCEHUM 3 HUSLKUM I HUdICUE CepeOHbOo20 PigHeM
Koeiyienma 00csicHeHHsL pe3yibmamie, Ki y 3HAUHitl Mipi acOYirmbCs 3 NOZIPULEHHAM CIAHY 300p08’ s 8a2IMHUX ma nepedicy
nono2is, € Hacmoma mano8a2osux, xeopux nosonapoocenux (KAH3 = 0,48, 0,51) ma vacmoma nepeoaui BL/I-ingexyii 6io
mamepi 0o oumunu (KAH3=0,4), sKxa acoyiloemscst 3 NOHOMOIO 3aCmMOCy8ants epekmuenol 4-komnonenmnoi cmpamezii
npoginakmuxu nepedaui BIJI 6i0 mamepi oumuni.

Bucnoexu. Pospobnenuii incmpymenmapiil inmezpaibHoi oyinku egpekmueHoCcmi MeOudHoi 0onomozu HoGOHAPOONCCHUM,
SAK MIPUAA ACUMME3OAMHOCII MA AKOCHI 300p08’ 5 NOMOMCIEA HA 6CIX emanax OHmo2ene3y, 0ae ModCIUGicmy 3abe3neuumu
Ha YHIQ)IKOBaHITl OCHOBI 00’ EKMUBHE OYIHIOBAHHS MA MOHIMOPUHE i 8 Yilomy, y po3pisi pecioHis i 3a OKpeMuMu NOKAZHUKAMU
3 HACMYNHOIO PO3POOKOIO 3aX00i6 6NIUSY HA GUAGLEHI NPOOIeMU Ma IXHIO IMIIEMEHMayito y OisibHICMb CLYHCOU OXOPOHU
300po6’ss mamepi ma oumunu. Moodenv inmezpanbHoi egheKmugHOCMIi MEOUUHOT OONOMO2U HOBOHAPOOHCEHUM € NITOMHOI0
ma mMae OUHAMIYHI 81ACMUBOCTT, MOMY HAOALI NO MIpi 00CACHEHH HOPMAMUBHUX 3HAYEHb NOKA3HUKIE KOMNIEKCHOI OYIiHKU
nepedbauaemcsi ix nepeisio.

Knwuogi cnosa: inmezpanvia oyinka; indukamueni nokasnuku; cmpykmypusayis; Meouuna 00nomoaa; eqekmuenicms;
BUIICUBAHHS CMEPTHICMY; HOBOHAPOOICEH.

Bctyn kamirany 2020, Ykpaina masna 53 nosunito i3 174 kpain
Y XXI cronittst YkpaiHa BCTYIHIIA 3 OMHUMHU 3 Hall- ceiry [1]. KisbkicHi Ta IKiCHI XapaKTEepUCTUKH OCHOBHUX
ripmux B €BpoIi MOKa3HUKIB KHUTTEAIAIBHOCTI 1 T~ Npo0JIEM KUTTEMIATBHOCTI CYCHiNbLCTBA, HOro TPy10-
rapem 0araTboX COIiajgbHO-CKOHOMIUHHX Ta JEMOTpa- BOTO, iHTEJIEKTYaIbHOI0 T2 000POHO31aTHOIO MOTEHII-
¢ivaux npodaem. Tak, 3a nanuMu [HIEKCY JTIOACHKOTO any 6araTo B 4oMy 00yMOBJICHI CTAHOM 3JJ0POB’ST HOBUX
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MTOKOJIIHb, 10 HapoKyIoThes. Henapma KonBenmiero
OOH npo npaBa TUTHHU BU3HAHO MPaBO NUTHUHU Ha
KOPUCTYBAaHHS HAUOIIbII JOCKOHAIMMHU MOCIYyraMu
CHCTEMH OXOPOHHU 3JI0POB’S Ta 3aC00aMU JIIKYBaHHS
XBOpOO 1 BiTHOBIEHHS 310pOB’s [2]. 30epesKeHHS KUTTSI
Ta 340POB’SI HOBUX HAPOKYBAHUX IMTOKOJIIHb € CTpaTe-
TiYHO 3HAYYIIIUM Ta NPIOPUTETHUM 3aBIaHHSIM JICPIKaBU
B cpepi OXOPOHU 370POB’S, BAKIUBOIO JETEPMIHAHTOIO
(dbopMyBaHHS TPOMaJCHKOI'0 3J0POB’SI i MailOyTHHOTO
JIOJICBKOTO KaTiTaly, 0 BU3HAYCHO OTHIEIO 3 TII00aITh-
Hux minei Cranoro Po3sutky 10 2030 poky ta Konuern-
niero muany aiit «Koxen HoBoHapokeHui» [ mobansHOT
CTparterii 3710pOB’st )KIHOK, AiTe# Ta mianitkis [3-5]. Oco-
OJMBOTO 3HAUEHHS BUPIIICHHS LIUX 3aB/laHb HA0yBalOTh
B YMOBaX MOJITHYHUX 3MiH, 301IBIIICHHS COIiaTbHOI HEe-
OJTHOPITHOCTI1 CyCIiJICTBA, BUCOKOT qudepeHmiarii Ha-
CeJICHHS 3a piBHEM MpUOYTKiB, arpecuBHOI BiitHU Pocii
npotu Ykpainu, nanaemii COVID-19, tpancdopmartii
chepu OXOPOHH 370POB’S.

BukonanHs nux 3aBaaHb BUMarae onTuUMisali Bciel
CHUCTEMH OXOPOHH 3/10pOB’sl, y TOMY YHCJIi, MEUYHOT 0~
TTOMOTH HOBOHAPODKEHHUM 3 OIIHKOIO 11 e(pEeKTUBHOCTI.
OO0’ eKTUBHUMH KPUTEPisIMH €(DEKTHBHOCTI MEINYHOI 10-
MMOMOT'H HOBOHAPO/PKEHUM BUCTYIAIOTh SIK MOKA3HUKH 1X
3710pOB’sl, TaK 1 pe3yJIbTaTH JsUTbHOCTI 3aKJIaJIiB 1 yCTaHOB,
110 HAJIAI0Th MEAMYHY JIONIOMOTY HOBOHAPOPKEHUM.

Merta mociiKeHHS mojiAralia y 3MiicHeHH] aHa-
N3y IHTETPabHOI €()EKTUBHOCTI MEAUYIHOI JOMTOMOTH
HOBOHAPOKCHUM Ha MiJACTaBl BU3HAUCHHS MEPENTiKY,
HOPMAaTHBHOT'O 3HAYCHHS Ta BaroBOI'0 BHECKY OKPEMHUX
MOKa3HHUKIB CTPYKTYPHOI €)EeKTHBHOCTI B IHTETpaIbHUI
Koe(iIieHT.

MaTepianu i meToam pocnigXeHHs

MarepiasiaMu JOCIIJKEHHSI CIyTyBaJu AaHi 3aralib-
HOI 1 MEIUYHOI CTATUCTUKH I[OA0 IiSIIBHOCTI 3aKJIaIiB
1 yCTaHOB OXOPOHH 3/I0OPOB’Sl, 110 HA/IAI0Th MEUYHY J10-
IIOMOT'y HOBOHApPO/[PKEHUM Ha BCIiX eTanax iX pOo3BHUTKY.
Mogens aHamNi3y iHTETPaTbHOI €()EKTHBHOCTI MEAHIHOT
JIOTIOMOTH HOBOHAPOJPKEHUM PO3pO0IIeHa 3 BUKOPHC-
TaHHAM MOJIH(IKOBAHOTO METOAY KiHIIEBUX PE3yIIbTa-
TiB JisUTBHOCTI 3aKJIAJ(IB 1 YCTAHOB MEIUYHOI JOIIOMOTH
3 ypaxyBaHHSM METH Ta OCHOBHHUX 3aBJIaHb MEIUYHOT
JIOTIIOMOT'H HOBOHAPO/IXKEHUM IL[0J10 JOCSTHEHHS IEBHOTO
PpiBHS e()EKTUBHOCTI 32 KO)KHUM IIPIOPUTETOM. 3a1poIio-
HOBAHO MIAXiJ, IKHH J03BOJSE 3STOPHYTH Pi3HOMAHITHI
IHJIMKAaTOpHU B IHTErpAJIbHUI MOKa3HUK CTPYKTYpPHOL
€(hEeKTUBHOCTI TEPUTOPIATBHUX CHCTEM MEIUYHOI I0TIO-
MOT'H HOBOHAPO/IPKEHUM Yepe3 BU3HAYCHHST BHECKY KOXK-
HOT'O CaMOCTIHHOTO iHAUKaTOpy (OKpEeMoi CKIam0BOT)
MIPOIIOPLIHHOT O HOTo Basi, 110 BU3HAYAETHCS SKCIEPTHUM
nuisixoM 3a 10-Tu 6anpHOO HiKkasor. Bubip BUKopucToBy-
BaHUX B MOOY/I0BI MOZIETIi IHTETrPaIbHOI OLIHKHU €(PEKTHUB-
HOCT1 MEZINYHOT JIOTIOMOTY HOBOHAPOJPKEHHM ITOKa3HUKIB
3MIHCHEHO MUISIXOM CILUIAHOBAHOTO C(HOKYCOBAHOTO TPY-
OBOTO iHTepB’ foBaHH: J{J1st 3a0e31medeHHs TOCTYITHOCTI
1 IOCTOBIPHOCTI BiAiOpaHi Ti MOKa3HUKH, SKi epeadaucHi
(hopMaMu 3arabHOI Ta MEAMYHOI CTATUCTUKHU. Moens
aHaJli3y iHTerpajabHOl e()eKTUBHOCTI MEIUYHOI 10MO-
MOT'M HOBOHAPOIKEHHUM Ieperdadae BUBYCHHS 3HAYCHHS
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KO»KHOT'O TTOKa3HUKa 3aJIeKHO BiJl OAJIBHOI OIIHKH HOTO
HopmatuBHoro 3Hauenus (KH3) ta cymapHy OIiHKY
MOJIEITI B IIJIOMY TTO JepKaBi i KOKHOTO perioHy— Koedi-
nienTa komriekcHoi oninku (KKO), skuii BUMiproeThest
y mianasoni Big 0 no 1, ne 0 — nalimenmuii, a 1 — Haii6ib-
LIUH PiBEHb JOCATHEHHSI 3aIIAHOBAHUX (KOHTPOJIBHUX)
pesyibraTiB. 3a pedynsratamu po3paxyHky KKO 3uiiic-
HIOETHCS BECHOBOK ITPO HOTO BiJIITOBIAHICTH TPaJaIlisiM.
I'papanis KKO Bxitouae: — Hu3bkuii piseHb — Bijg 0 1o
0,49 BxurouHO; — HIDKYE cepenaboro —Bix 0,50 mo 0,59; —
cepenHiii pienb —Big 0,60 mo 0,69 BritOYHO; — BUIIIE Ce-
penuboro—sin 0,70 mo 0,79; Bucokwuii piersb — i 0,80 no
1,0. Takwui mmiaXix JO3BOJISIE PH HEOOX 1 THOCTI 3MIHIOBATH
CKJIaJl OKPEMHX IMOKA3HUKIB Ta IX HOPMATUBHUX 3HAYCHb,
pu nboMy fiana3oH 3HaueHb KKO He 3MiHHUTHCA.

3acTOCOBAaHO METOIM CUCTEMHOTO Miaxo1y, 010iio-
rpadidHAN, CTATUCTHYIHOI 0OPOOKH JaHUX, TpadidTHOrO
300pakeHHS.

Pe3ynkTaTy gocnigkeHHA Ta ix 06roBopeHHs

3acTocoBaHa METOIUKA IHTErpalbHOI epeKTHBHOCTI
HaJlaHHS MEJIUYHOI I0IIOMOTH HOBOHAPO)KEHUM YKpa-
THH BKJIFOUA€ 8 OCHOBHUX IMOKA3HUKIB Ha BCIiX 11 PIBHSX,
10 BUKOPHCTOBYIOTHCS HAI[IOHAJBHOIO TaTy3€BOIO CTa-
TUCTHKOIO — IHJEKC HeoHaraibHoro Tpanchepy (IHT),
OXOIUICHHSI HOBOHAPOKCHUX BAKIIMHAIIE0, CKPHUHIHTO-
BUMHU TIporpamamu Ta BakmmHariero BIDK, UITM/] 3a pe-
3yJIbTaTaMU PAHHBOI IarHOCTUKHU, YACTOTY MaJIOBarOBUX
Ta HAPOKEHUX XBOPHUMH HOBOHAPOIKCHUX, BIDKHBAHHS
HOBOHAPOJDKCHUX 3 JIy’KE MAJIOK MACOFO TijTa IPU HAPOJI-
JKCHHI, CMEPTHICTh HOBOHAPOPKCHHX.

AmHami3 iHTerpaabHOl ePEeKTUBHOCTI MEIUYHOI J10-
OMOTHY HOBOHapojkeHuM Ykpainu y 2018 ta 2022
pOKax 3acBiIUMB JOCTATHIN, BUIE CEPEIHBOTO PiBEHB
JIOCATHEHHS 3alJaHOBAHUX (KOHTPOJBHUX) PE3yJib-
tariB — KKO 0,75 y 2018 1 0,76 y 2022 poxax. VY wi-
JOMY JOCTaTHI (BUIE CEPEHBOTO0) MOKA3ZHUKH Me-
JUYHOI TOTIOMOTH HOBOHAPOXKEHUM 3YMOBJICHI BUCO-
kumu piBHsIME KJ/[H3 oxomiaeHHS HOBOHAPOMKEHUX
ckpuHiHroBuMHu nporpamamu — 0,98 y 2018 p. 1 0,96 y
2022 p. BakuHaIieo mpotu Tyoepkynso3y (BLK) - 0,91
10,82); BH3KMBaHHST HOBOHAPOKEHUX 3 AYIKE MAJIOKO Ma-
coro Tina npu HapopkeHHi — 0,83 1 0,84; cMepTHOCTI HOBO-
Hapomkenux — 0,711 0,86 BigmosigHo. Y 2022 p. Bramocs
JOCSTTH JOCTAaTHLOTO, BHIIE cepeanaboro pisust (KJH3 =
0,76) IHT mpm 0,33 y 2018 p., 110 BiporiaHo 06yMOBIICHO
OITHUMI3ali€l0 iHTerpanii MeIMYHOI JONOMOT' HOBOHA-
POIKEHUM Y TPUPIBHEBY CHCTEMY MEPHHATAIBHOI JOTIO-
Mmoru. [Ipu 11bOMy, HU3BKHI 1 HUXKYE CepeIHbOTO PiBHI
JOCSITHEHHS 3aIlJJaHOBAHUX PE3yJIbTATIB 3 HETaTHBHOIO
TeHcHIiero xapakTepHi 11 KJIH3 gactoTn manoBaro-
Bux (0,55 y 2018 p. i 0,41 y 2022 p.) i xBopux (0,9 i 0,52
BiJIMTOBI/THO) HOBOHAPOXKEHUX, IO aCOMIIOETHCS 3 TIO-
TipIIEHHSM CTaHy 3JI0pOB’S BariTHUX Ta Mepediry mo-
goris [6]. Ouintorouu mporpec yactotu nepegayi BIJT
Bijx Marepi jo autunu (UIIMJ]) 3a pesynbraTamu paH-
HbOi giarnoctuku metogom ITJIP (K/IH3 0,01 0,4), crin
BIIMITHTH, IO BCE 1€ HE BIAJIOCS BUKOHATH 3aBIAHHS
[Iporpamu npodinakruku nepenaui BIJI Bix marepi 1o
qutua [7], (radi. 1).
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Tabnuusa 1
IHTerpanbHa ouiHka MeguU4HOI AoNoMor HoBoHapogxeHum 2018 p., 2022 p.
MeToavka HopmaTtus § OuiHka KOH3 Temn
MokasHwuk BUMIDIOBAHHS! (KOHTPOMbBHWI | HOPMAaTUBY npupocTy
P MOKA3HIIK) B 6anax [2018 p.| 2022 p. | (yByTky),%
IHaekc HeoHaTanbHOro TpaHcepy % 4,0 8 0,33 0,76 130,30
OxonneHHsi HOBOHAPOAXEHNX BaKLMHALliet % 90,0 9 091 0,82 -9.89
BLIK B nonoroBux crauioHapax
OxonneﬂHg HOBOHAPOAXEHNX CKPUHIHIOM % 98 9 0.98 0.96 2,04
Ha ®KY i rinoTupeos i MmykoBicunao3
‘—I.I'IM,D, 3a pesynbrataMmu paHHbOI % 15 8 0 0.4
OiarHOCTUKN
YacToTra ManoBaroBMx HOBOHAPOMXKEHUX % 4,0 6 0,55 0,48 -12,73
YacToTa HapOomKEeHNX XBOPUX i 3aXBOPIBLLMX % 150,0 6 0.9 0,52 42,22
HOBOHAPOOKEHUX
BI/I)KI/IBaI—.iHH HOBOHAPOAKEHMX 3 AlyXKe Maroto % 95.0 8 0583 0,94 13,25
Macoto Tina npv HapomkeHHi (£ 1500r)
CMepTHICTb HOBOHAPOOXKEHMX %o 1,8 8 0,71 0,86 21,13

Hani reonpocTtopooro anaiizy KKO inrerpanbnoi
e(peKTUBHOCTI MEAMYHOI JOTTOMOT'H HOBOHAPOIKEHUM
Y po3pi3i TepUTOPIH 3aCBiNUNIM HE3HAUHI KOJNBAHHS —
BHCOKHH 1 BHIIE cepeHboro piBeHb y 2018 p. i 3Haunumit
niama30oH KOJWBAaHB — BiJ] BUCOKOTO 1O HU3BKOTO PiB-
HiB y 2022 p. 3minn KKO edexTuBHOCTI perioHaibHUX
CHCTEM MEJMYHOI JIOTIOMOTM HOBOHAPOXKEHUM YKpa-
fau 3 2018 mo 2022 pik BinOynucs y Oik 3MEHIICHHS X
Ha OinpiocTi (17) Tepurtopiit. HaliBuiuMu TemMnamu
smeHmuBcs noka3sHuk KKO y Xepconcrkiit, JloHebKiH,
Kuromupcepkiit o6nactax ta M. Kuesi (temn yOyTKy
53,95, 47,44 %, 35,11 %, ta 42,55 BiAMOBIIHO), MEHIIII
temnu 3MeHieHHss KKO MequuHoi qonmomMoru HoBOHa-
pomxenuM (temn yoyTky 8,51-4, %) xapakTepHi s
IBano-®pankiBcrkoi, Onechkoi, UepHiBerpkoi. CyMCbKOT
i KuiBcbkoi obnacreit. JIume na 8-mu tepuropisix — Bo-
JMHChKA, 3akapnarcbka, Mukonaisceka, [lonraBcbka,
TepHominbchka, XapKkiBcbka, XMEIbHUIbKA, YepHITIB-
ChKa 00JIacTi — BAAJIOCS MiABUIIHTH nocsaTHYTI y 2018 p.

moka3HuKH KKO MenmnyHOi T0moMors HOBOHAPOIKEHUM
(remn mpupocry 1,41-18,42 %).

[TopiBHsIIBHA XapaKTepHUCTHUKA IHTETPaAIBbHOT edek-
TUBHOCTI MEIMYHOI JOTTOMOTH HOBOHapokeHNM y 2022
poti B MpOCTOPOBOMY aCHEKTi 3aCBiI4MIIa BUCOKHH pi-
BeHb KKO Big 0,94 no 0,82, mo cBimIuTh MpO AOCTATHIO
e¢(DeKTUBHICTh MEIUYHOI JOITOMOTH HOBOHAPOKCHIM,
y Bomuncrkiit, XapkiBebkiid, TepHOMiNbCEKiN, [BaHO-
®paHKiBChKil, 3akaprnaTchbKiif, XMenTbHUNIBKINA, MHKO-
naiBcbkil 1 JIbBiBChKiN obnmacTsx. Y 6-tu perioHax — Bi-
HHUIbKA, KuiBceka, [lonTaBchka, PiBHeHChKa, UepHi-
BelbKa i YepHIriBchbka 00JIaCTi — BUSBICHO BHUIIE CEpPe/I-
Hporo pieeHp KKO (0,72-0,79). Lli perionn norpedyooTh
ITOCWJICHHS OKPEMUX KOMIIOHEHTIB JisITBHOCTI 3aKIIafiB
1 yCTaHOB OXOPOHHU 370pOB’s. AyTcaliiaepamu, mo mo-
TpeOYIOTh MPUHHSTTS YIPABIIHCHKUX PIlICHB 3 MUTAHb
3a0e3mnedcHH OiTbIT €(h)eKTHBHOT METUIHOI JOITOMOTH
HOBOHAPOIKEHUM, cTaiu JloHerpKa i XepcoHchka 00acTi
3 Hu3bkuM piBHeM KKO (0,41 i 0,35) (puc. 1).

PucyHok 1 — XapakrepucTtuka perioHansHux ocobnueoctent KKO, 2018, 2022 pp.
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AHai3 perioHaJbHHX 0COOMMBOCTEH e(heKTHBHOCTI
MEIUYHOI TOTTOMOTH HOBOHapomkeHuM y 2022 pori 3xiiic-
HEHO SIK B IIIJIOMY, TaK i 32 OCHOBHUMH ITOKAa3HUKaMH.
[Tpu 3raunoMy niporpeci IHT, 1o 3ymoBieHo Oinbi moB-
HOIO IHTErpani€ro MeAUYHOI JOMTOMOTH HOBOHAPOKeE-
HUM y TPUPIBHEBY CUCTEMY MEPHUHATAIBHOI JOTIOMOTH,
B IstoMy B Ykpaini Bucokuii pisens KJIH3 1iporo nokas-
Huka y 2022 p. (> 0,8) nocaruyro y 13 perionax, Buiie
CepenHboro i cepenHiil piBeHs —y 3 perionax. Huspknm,
MOTPeOYIOUNM YOCKOHAIEHHS CHCTEMH MapLIpyTH3amii
nanienTi, 3ammaetbes pisens KAH3 IHT (<0,49) y 8-mu
perionax — BonmmHcbkil, JIHITponeTpoBChKil, 3anopi3bKil,
MuxkonaiBchKiid. XMETbHHUIBKIH, XePCOHCHKIN, XapKiB-
cbKiif i [TonTaBeekiit oOnacTsx.

Barome 3HaueHHs 1711 3a0e3MeUeHHsI €()eKTHBHOTO Me-
JIYHOTO JOTYISITy HOBOHAPOIHKEHHX 1 cremudigaol mpodi-
JIAKTHKH TYOEpKy/Ib03y Ma€ JOCTAaTHE OXOIUICHHSI HOBOHA-
POIKEHHX BaKIMHALEI0 MPOTH TyOepKynpo3y. B Ykpaini
OXOIUICHHSI HOBOHAPOJDKEHHX BaKIIMHALIIEIO0 TPOTH TyOEpKY-
JIO3Y B YMOBAX POJIOTIOMIYHIX 3aKJIa(iB YIIPOIOBXK OCTaHHIX
5-TH pokiB Mayio HeratuBHY TeHneHIiro — K/JIH3 cranoBuB
0,91 y 2018 p. Ta 0,82 y 2022 p., mo Oys10 3yMOBJIEHO HE
MTOCTa0ICHHSM [TISUTHHOCTI HEOHATONOTTIHOI CITY)KOH, a He-

TIOBHUM 1 HEPUTMIYHHM 3a0€3ME€YCHHSIM IMyHOO10JIOT I YUHUMH
TIperiapaTtaMH 3a paxyHOK JiepxaBHoro Orommxety. [Ipn mpomy,
y 2022 p. K/TH3 oxoruieHHs! HOBOHAPOKEHHIX BaKIIMHALIIEI0
BLX xonmBaBcst Bii BUCOKOTO PiBHS y TTepeBaXKHiH O1IbIIO-
cri perionis (15), 10 HU3BKOTO 1 HIKYE CEPETHHOTO PiBHIB
y JloHenpKiil, XMeIbHUIBKIN 1 XepcOHChKIN 00acTsIX.

3Ba)karo4M Ha 3pOCTaHHS YaCTOTH BPO/PKEHHUX Ta CIIajl-
KOBHX 3aXBOPIOBaHb, HACIIIJIKOM SIKHX € TSDKKA IHTEICKTY-
anpHa Ta Pi3UYHA HETOCTATHICTE 200 CMEPTh Y pAHHEOMY
Billl, 3aJIMINAETHCS aKTyaJbHUM ITUTAHHS 3a0€3MeUeHHS
CKPHMHIHTOBHX METO/IB 1X A1arHOCTHKH. BusiBineHHs nnx
XBOPOO IIITXOM PO3IIHUPEHOTO HEOHATAIBHOTO CKPUHIHTY
3 HACTYITHOIO KOPEKIII€I0 MOXKE CYTTEBO BIUIMHYTH Ha
MOKa3HUKU TUTIYO1 iHBANIAU3AIlii i CMEpTHOCTI. 3TiIHO
3 YHHHUM 3aKOHOZABCTBOM B YKpaiHi MPOBOJUBCS HEO-
HaTaJbHHUN CKPHUHIHT Ha 21 3axBoproBanHs (8), a icHY-
104a CHCTeMa MEJMYHOI CTaTHCTHKHY Iependadana aHaji3
OXOIIJICHHS 3200pOM MaTepialy Y HOBOHAPOIKEHUX IS
MIPOBEJICHHS CKPUHIHTY Ha ()eHIJIKETOHYPiI0, TOTHPE03
1 MyKOBICITHTO3 B YMOBaX ITOJIOTOBOTO CTallioHapy. B 1i-
nomy K/IH3 oxorieHHS! HOBOHAPOIKEHUX CKPUHIHTOBIMH
IporpaMaMin yTPUMYBAaJIOCs HA BUCOKHX PIBHSX Y Maibke
B YCIX perioHax, 3a BUKIFOUeHHsIM JloHEeTbKo1 00acTi.

Tabnuus 2

Xapakrtepuctuka KOH3 0CHOBHMX NOKa3HUKIB iHTerpanbHOI OLiHKA MegU4HOI JONOMOrM HoBoOHapomkeHuMm, 2022 p.

x x x x
Lo . = x 3 s - .-
. . T3 Ee) = 982 ‘,Exg %gé) Eqﬁ)
ApminicTpaTuBHi HT ®T 535_ eI S o5 a o3& o g g
TepuTopii 5Sio §5 S 80 & 88 & : & &
X = X JC I J X I S I s I
og O o g8 Q o g O 8
2 2 2 2
YkpaiHa 0,76 0,82 0,96 0,4 0,48 0,52 0,94 0,86
BiHHUUbKa 0,68 0,83 0,95 1 0,68 0,48 0,79 0
BonwuHcbka 0,00 0,96 0,99 1 0,78 0,63 1,00 1,0
[HinponeTpoBcbka 0,23 0,85 0,97 0 0,35 0,14 1,00 1,0
[oHeubka 0,76 0,32 0,73 0 0,40 0,27 0,98 0,55
YKutomumpcbka 0,81 0,82 0,98 0 0,53 0,44 0,97 1,0
Bakapnarcbka 1,00 0,98 0,99 1 0,08 0,98 0,96 0,74
3anopisbka 0,08 0,81 0,93 0 0,15 0,48 0,88 0,80
IB.-®paHkiBCcbKa 1,00 0,76 0,99 1 0,48 0,56 0,91 0,99
KuiBcbka 0,85 0,77 0,92 1 0,50 0,16 0,90 0,70
KipoBorpaacbka 1,00 0,84 0,96 1 0,25 1,00 0,85 0
JlyraHcbka H/g H/g H/g H/g H/g H/n H/A H/A
JlbBiBCbKa 0,97 0,87 0,97 1 0,40 0,61 0,88 0,68
Mukonaisckka 0,44 0,90 0,91 0,6 0,30 0,73 1,00 1,0
Opecbka 0,99 0,69 1,00 0 0,48 0,67 0,90 0,68
MonTaBcbka 0,00 1,00 0,98 1 0,23 0,26 1,00 H/O
PiBHeHcbka 1,00 0,70 0,99 1 0,75 0,53 0,86 0
Cymcbka 1,00 0,87 0,97 0 0,75 0,70 1,00 1,0
TepHoninbcbka 1,00 0,76 0,99 1 0,40 0,94 0,94 0,85
XapkiBcbka 0,00 0,78 0,88 1 0,40 0,95 1,00 1,0
XepCcoHcbKa 0,00 0,58 0,88 0 0,20 0,00 0,81 0
XMernbHuLbKa 0,00 0,36 0,98 1 0,70 0,70 1,00 1,0
Yepkacbka 0,63 0,90 0,94 0 0,58 0,96 0,99 1,0
YepHiBeLbka 1,00 0,80 0,82 1 0,43 0,86 0,84 0,46
YepHiriBcbka 1,00 0,94 0,96 1 0,58 0,55 0,89 0
M. Knis 1,00 0,97 0,94 0 0,55 0,00 0,88 0,04
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Ha cporonni B Ykpaini BipoBa)kKeHHS 3aX0/IiB IPO-
rpamu npodinaktuku nepegadi BIJI Big maTepi no nu-
THHU HaJaJI0 3MOTY JOCSITTH 3HAUHMX YCIiXiB — 3a0e3-
neunTH 3HWkeHHs YIIM/] (nani oriHo4HOr0 6a30BOTO
nocikenss) — 3 27,8 % y 2001 p. mo 1,6 % y 2022 p.
l'eorpagiuna curyanis YIIM/L y 2022 p. e maina 3ako-
HOMIpPHOCTEH 1 KOJIMBAIacs BiJl IOBHOT'O 3aM00iraHHS
BUHHUKHEHHIO BUNaAKiB epenadi BIJI Bix maTepi no nu-
TuHU y 14-TH perioHax g0 Huzbkoro piBas KJIH3 uporo
TOKa3HMUKa y 9-TH perioHax IMpy CepeiHbOMY MOKa3HUKY
o kpaiui 0,4.

BamiBUM KOMITOHEHTOM 1HTETPaIbHOI OIIHKK edek-
TUBHOCTI MEMYHOI JIOTIOMOTH HOBOHAPOJKEHUM, SIKUH
3aJISKUTH BiJl BEJIMKOI KUTBKOCTI (PaKTOPiB, € 00’ €EKTHBHUM
3a CBOEIO MTPUPOIOIO 1 MOXKE BU3HAYATHCS HA PIBHI HOITYIIs-
1ii, € cTaH (i3MIHOTO PO3BUTKY HOBOHapoykeHnx. Came
TOMY YHCJIO HAPOKCHHUX MiTeH 3 HU3BKOIO MAcoOI0 Tina
(menmre 2500 1) excriepru BOO3 BBaKar0Th 00’ €KTHBHUM
KPHUTEPIEM CTaHy 310pOB’ sl HEMOBIIAT Ta COLIAEHO—EKO-
HOMIYHOTO OJaromoiryddsi HaCEeJIeHHs. 3a JaHNMH aHa-
Ji3y IOKa3HUKH YaCTOTH MaJOBaroBMX HOBOHAPOIKEHHX
B YKpaiHi 3aJIMIIAI0THCS] BACOKUMH 1 MAIOTh TEH/ICHIIIIO 10
30impmenHs. [Ipu B minomy Huspkomy piBHI KJIH3 wac-
TOTH MasoBaroBux HoBoHapomkenux (0,48), mocrarHim
ueid nokasnuk (0,7-0,78) BusieneHo nuie y BomuHCBKiH,
PiBreHchKiH, CyMchKilt i XMeNbHUIIBbKIH 00MacTsX, a Haj-
Husbkui, <0,4 — y 3akapnarcekiid, 3amopisbkiii, [Tonras-
cbKilf, ninponerpoBcbkii, KipoBorpancekiit i Mukomna-
{BCBKil 00mMacTax.

Baromum MipuiioM sik cTaHy 310pOB’Si HOBOHApOJKe-
HUX. TaK i eeKTHBHOCTI JIKyBaJIbHO- 1arHOCTUYHOTO
MPOIIECY, € 1 YacTOTa HApOKEHUX XBOPHUMH 1 3aXBOpi-
JIUX HOBOHapo/KeHHUX. B minomy no Ykpaini HasiBHUI
HIK4e cepenHboro piseHb KJIH3 wactorn HapomkeHHs
XBOpHX 1 3axBopiBuHx HoBoHapomkenux (0,52) B ocHOB-
HOMY 3a PaxyHOK HHM3BKOTO 1 HIDKYEC CEPEIHBOTO PiBHIB
fioro y 12 perionax I mume y KipoBorpazncekiii, TepHo-
MTbCHKIN, XapKiBCehbKiil, YepkachKiit i YepHiBeHbKil 00-
JIACTSIX JOCSITHYTO AocrtaTHil, Oinbine 0,8 pisens K/H3
1pOTO0 TMOoKa3HuKa. OO’ eKTUBHUM KpHUTEpieM iHTerpamii
HEOHATOJIOTIYHOI JOTIOMOTH Y TPUPIBHEBY CHCTEMY IIe-
PHHATAJILHOI IOTTIOMOTH, 3a0e31eueHHs] BUCOKOTEXHOJIO-
T'1YHOT KOMIUIEKCHOI JOOMOTH HOBOHAPO/IKEHHUM 3 JTyKe
MaJtoro Macoro Tina mpu Hapomkenni (500-1499 1) € ix
BWKMBaHHA y nepmi 168 roxuH micist HapopkeHHs. 3a
JaHuMH aHamizy, y 2022 p. sk B ninomy no YkpaiHi, Tak
1 B yCixX perioHax, OCSTHYTO JOCTAaTHBO BHCOKHII piBEHb
KJIH3 uporo rnoka3Huka.

BaroMum 3aranbHOUPUHHITUM KpHUTEpieM edek-
THUBHOCTI MEAMYHOI JOMOMOTH HOBOHAPOIKEHUM,
MOBHOTH il mepeopieHTanil Ha 10Ka30Bi MEIUKO-
opraHizaIiifHi TEXHOJIOTIi, € TOKa3HUK CMEPTHOCTI HO-
BOHapoKeHnX. Ha Tii 301MpIIeHHS. 9aCTOTH MajoBa-
TOBHX 1 XBOPHX HOBOHAPOIKEHUX PIBEHb CMEPTHOCTI
HOBOHAPO/DKEHUX Ma€ TEHACHIIIO JJO 3MEHIICHHS 1y
2022 p. B uinomy no Ykpaiui KJIH3 mporo nokasumka 0ys
noctatHiM 1 cranoBuB 0,86. Bucokuii mokasuuk KJIH3

CMEPTHOCTI HOBOHAPO/DKEHHX JIOCSTHYTO 32 PaXyHOK HOTO
BUCOKoro piBHs B 11 perionax —Bonuncekil, J[Hinpore-
TPOBCHKIH, 3aropi3bKiii, [Bano-DpankiBcbKiit, Mukosais-
cekiit, CymchKilt, TepHOMTBCEKIH, XapKiBChbKil, XMeIb-
HUIBKIHA, UepKachKiil 00acTsaX, MPU HU3BKOMY 1 HIKYE
cepennboro 3nadeHHi K/ITH3 1iporo noka3nrka y BinHHIIb-
kiit, KipoBorpascekiii, PiBHeHCBKIH, XepcoHChKii, UepHi-
riBChbKiM o0macTax ta M. Kuesi.

BucHoBku

InTerpasibpHa oriHka e()eKTUBHOCTI MEAMYHOI J10TI0-
MOTH HOBOHAPO)KEHUM, K MipHiIa )KHTTE3MATHOCTI Ta
SIKOCTI 3/10pOB’sl TOTOMCTBA Ha BCiX €Tarax OHTOTEHE3Y,
Jla€ MOXKJIUBICTB 3/[IHCHIOBaTH Ha yHi(iKOBaHIl OCHOBI
CHCTEMHHUI1 aHaJli3 1 MOHITOPUHT JIOCSTHEHHSI HOPMaTHB-
HHUX 3HaY€Hb OCHOBHUX PE3YJIbTaTiB MEANTHOI JOTIOMOTH
HOBOHAPO/DKCHUM, BUSIBJIATH ITPOOJIEMHI 30HH 1 TUTaHyBaTH
iX yCyHEeHHsl Ha HalllOHAILHOMY, PEriOHaJILHOMY Ta Mic-
1eBoMy piBHsIX. [laHi MpOBEIEHOTO aHAI3y IHTErPaIbHOT
OIIHKY €()eKTUBHOCTI MEAMYHOI JOMTOMOTH HOBOHAPOI-
xeHuM Ykpaian y 2018 p. ra 2022 p. 3acBiunim gocrar-
Hii{, BUIIIE CEPEIHBOTO0, PIBEHB JOCSITHEHHS! HOPMaTUBHUX
pesyabrariB — BianosigHo y 2018 p. ra 2022 p. KKO=0,75
10,76, 6e3 giTkKX reoyoriyHnX 3aKoHOMipHOCTeH y 2018 p.
1 3HaUHUMU po30ixHOCTAIMH Yy 2022 p. — BiJ] BUCOKOTO
pieast KKO (0,82-0,94) y BonuHchkiil, 3akapnarchKii,
IBano-®pankiBchKil, JIbBiBCHKIM, MukosaiBchKii, Tep-
HOTITBCHKiH, XapKiBChKil 1 XMENBHUIBKIN 00IaCTIX 10
Husbkoro piBas KKO (0,41 ta 0,35) y donenpkii Ta Xep-
COHCBKIi 00acTsIX.

BuBuUeHHS OCHOBHMX 1HJJMKaTUBHUX MTOKa3HUKIB eek-
THBHOCTI MEAUYHOI TOIMOMOTH HOBOHAPOMKEHUM 3a-
CBIIUMIIO AOCTATHE AocsATHEeHHS y 2022 p. HOpMaTHBHHUX
3HaYCHb OXOIUICHHS HOBOHAPO/KEHUX CKPUHIHTOBUMH
nporpamMamu, BakiuHaiiero BIIK, gactorn BuKHBaHHS
i cmepTHOCTI HOBOHapomkenux, IHT (KJIH3=0,96, 0,82,
0,94, 0,821 0,76, BinmoBiaHO).

Haii0inbi npobaeMHUME 1HANKaTHBHUMU TTOKa3HU-
KaMH MEJIMYHOI JIONIOMOTH HOBOHAPO/KEHUM 3 HU3bKUM
1 HIDKYE CepeHbOro piBHEM KoeQimieHTa T0CATHCHHS
pe3ynbrariB € yactora nepenadi BIJI-indexuii Bix marepi
JI0 IWTUHH, MAJIOBarOBHUX Ta XBOPHX HOBOHAPOJIKEHHUX
(KaH3 =0,4, 0,48, 0,51).

Mopens iHTeTpatbHOI €(EKTHBHOCTI MEAMYHOI TOTIO-
MOTH HOBOHAPO/KCHHUM € ITUIOTHOIO Ta MA€ AMHAMIYHI
BJIACTUBOCTI, TOMY Hajalli 1o Mipi JOCATHEHHs] HOpMa-
THUBHHX 3HAYEHb MMOKA3HUKIB KOMITJICKCHOT OIIHKH Mepe-
OagaeThCs X MEeperyIs.

PoGoty Bukonano 3a ¢inancysanus HAMH Vkpainu
B Mexkax H/IP «Po3pobutu crctemMu aHalizy Ta iHTerpaib-
HOI OLIIHKH PI3HUX JIAHOK CITY>KOM OXOPOHH 3/10pOB’s Ma-
Tepi i TUTHHU B CY9aCHUX YMOBaX JisIIBHOCTI chepr 0xo-
POHH 3IOpOB’sI», a TAKOXK 32 MATPUMKH 3100yBadiB Y
«IITAT im. akan. O. M. Jlyk’ssHoBoi HAMH VYkpainu».

ABTOpH 3asIBISIFOTH NIPO BIJICYTHICTH KOH(MIIKTY 1HTE-
peciB Ta 0coOHMCTOT (hiHAHCOBOI 3aI[iKABICHOCTI B MiATO-
TOBII I1i€] CTATTI.
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ANALYSIS OF THE INTEGRAL EFFICIENCY OF MEDICAL AID FOR NEWBORN IN UKRAINE
T. K. Znamenska?, R. V. Marushko?, O. O. Dudina?, O. V. Vorobyova!, L. O. Polyanska?

State Institution «Institute of Pediatrics, Obstetrics and Gynecology named after academician O. Lukyanova of National
academy of medical sciences of Ukraine»?,
Public Health Center of the Ministry of Health of Ukraine?
(Kyiv, Ukraine)

Summary.

Introduction. Preservation of life and quality of health of newborns is an urgent problem for formation of the future of society
and mankind, defense capability, labor reserve and intellectual potential of the country. The fundamental basis for the formation and
maintenance of health of newborns is the existence of effective health care systems. Objective information about the effectiveness of
medical care of newborns and its dynamics is the basis for evaluation of achievement of planned results and development of necessary
medical organizational technologies.

The aim of the study is to analyze and evaluate the integrated effectiveness of medical care for newborns in Ukraine at the national
and regional levels.

Material and Methods. In order to carry out the research, statistical reporting materials on the activities of health care institutions
providing medical care to mothers and newborns in all periods of their development for 2018, 2022 were used. The analysis of the integral
effectiveness of medical care for newborns was carried out using a modified model of the final results of health care institutions. | with
the calculations of coefficients of comprehensive assessment (CCA) and coefficients of achievement of normative values (CANV) of
individual indicators with their gradation from high (0,8-1) to low (0,1-0,49) levels. The methods of system approach, bibliographic,
statistical data processing and graphical representation are applied.

Results. A comprehensive study of the integrated effectiveness of medical care for newborns at the national and regional levels
conducted at the population level showed a sufficient, above-average level of achievement of results CCA 0.75 in 2018 and 0.76 in
2022) without clear geological patterns in 2018 and significant differences in 2022. — From a high level of CCA (0.82-0.94) in Volyn,
Zakarpattia, lvano-Frankivsk, Lviv, Mykolaiv, Ternopil, Kharkiv and Khmelnytsky regions to a low level of CCA (0.41 and 0.35) in
Donetsk and Kherson regions.

The study of the main indicative indicators of the effectiveness of medical care for newborns in 2022 proved a sufficient achievement.
The normative values of coverage of newborns by screening programs, BCG vaccination, survival and mortality rates of newborns,
neonatal transfer index (CANV =0.96, 0.82, 0.94, 0.82 and 0.76, respectively). The most problematic indicators of medical care for
newborns with low and below-average levels of the coefficient of achievement of results, which are significantly associated with the
deterioration of the health of pregnant women and the course of childbirth, are the frequency of low weight, sick newborns (CANV =
0.48, 0.51) and the frequency of transmission of HIV infection from mother to child (CANV = 0.4), which is associated with the full
application of an effective 4-component strategy for prevention of HIV transmission from mother to child.

Conclusions. Atoolkit for integral assessment of the effectiveness of medical care for newborns as a measure of viability and health
quality of the offspring at all stages of ontogenesis has been developed. makes it possible to ensure on a unified basis objective assessment
and monitoring of it as a whole, by region and by individual indicators with the subsequent development of measures to influence the
identified problems and their implementation in the activities of maternal and child health care. The model of integral effectiveness of
medical care of newborns is a pilot project and has dynamic properties, therefore, in the future, when the normative values of indicators
of comprehensive assessment are reached, their revision is planned.

Key words: Integral Assessment; Indicative Indicators; Structuring; Medical Care; Efficiency; Survival; Mortality; Newborns.
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OBJIACHUX JIIKYBAJIbHUX 3AKJIA/IIB:

EBOJITOLIA YW PEBOJITOLIA

0. O. Bnacos

KIT «PerionayibHuit MEAUIHUH LIEHTP POJHMHHOTO
3710poB’sp» JIHIpOneTpoBChKOT 001acHOT pagn»
(M. dninpo, Ykpaina)

Pezrome

O0oHuM 3 NPOGIOHUX MPEHOI8 8 OXOPOHI 300P08’ 51 OCMAHHIX POKIB € CMBOPEHHS CNPOMONCHOT MeOUUHOT Mepedxci ma
Peopeanizayis nepeaicHol KiibKoCmi NiKapeHs wisixom 00’ €OHauHs y 8enuki bazamonpoiiehi saxiadu. 3a ocmanHiil uac
YMBOPUNUCH HOBI, OYdHce NOMYHCHI bazamonpodinbhi nikapui 6 pisnux pezionax Yxpainu. L{a mooens eace 3apexomendysana

cebe 3 PI3HUX NO3UMUBHUX CIOPIH.

Mema. 30iticnenns ananisy, oyinKu, 002080peHHs 00CBIOY I HIOAHCIB POPMYBAHHS HOBOT CHPOMONMCHOT MepeX Ci ma CIMEOpPeHHs.
BENUKUX KOHKYPEHMO30amuux 6a2amonpo@inehux KiiniuHux yeHmpie 3 NOYamKkom opy2020 emany meoudHoi pegpopmii.

Mamepianu i memoou. [Iposedeno pempocnekmuerull ananiz 00ceioy 06’ €OHanHa JJHinponemposcokoi 06nacHoi oumsayoi
KiHiuHOT Nikapui ma J{Hinponempo8cbkoeo 0b1acH020 NepuHAmMAaIbHO20 YeHMpPY.

Pesynomamu. Y cmammi nagedeno 0CHOBHI KPOKU peopeanizayii 060X KPYNHUX PISHONIAHOBUX MEOUUHUX YEeHMPIE
i cmeopenHs H08020 3aKaady — «PecioHanbHuil MeOuuHUll YyeHmp poOuHHo20 300pos’s» JJOP», skuil 3a c6oim po3mipom ma
HAOOPOM MEOUUHUX NOCTYe CIMA8 OPY2ol0 OUMAY0I0 NiKapHelo 8 YKpaiHi.

Bucnoexu. @opmysanns ma po36y0o6a 8enuKkux KOHKYpeHmo30amuux 6a2amonpo@ditoHux KIiHiYHUX YeHmpie 3 NO4amkom
opyzoeo emany mMeouuHoi pepopmu y 6u2isadi cmeopenns 0a2amonpo@inoHoi 1iKapHi € MaKCUMaibHO OOYINbHUM, WO
nIOMBEPOACYIONb eKOHOMIUHI NOKAZHUKU POOOMU 3aK1A0Y 8 npoyeci peopeanizayii ma nicis i 3aKiHueHHs.

Knwuosi cnosa: meouuna pedpopma; peopeanizayis nixapens; 6azamonpodinoni kuiniuni yenmpu.

Bctyn

30epeskeHHsI, OXOpOHA Ta 3MIIHESHHS 3/J0POB’ s TpOMa-
JISTH € OJIHHUM 13 KITFOYOBHX TIPIOPUTETIB JICPIKaBH, SIKUI Mae
peatizyBaTu ciucTeMa 0XOpoHH 310poB’s. [ToBHOMacInTabHe
pociiicbke BTOPTHEHHS B YKpaiHy CIIPUYHHHUIO KPUTHYHE
HaBaHTA)XCHHS Ha HALlIOHAJBHY CHCTEMY OXOPOHH 310~
POB’s1, 110 TIOB’5I3aHO HE JIHILIE 31 3HAYHUMH PYITHYBaHHAMHI
00’ €KTIB MEIMIHUX 3aKJIAJIIB, aJIe i 3 T IBUILICHHSIM TIOTTATY
TPOMAJISH Ha Pi3HI BUAW MEMYHOI JOTIOMOTH Ta IMOCIYT, SIKi
He Oy PiOpUTETHIMH JI0 BIHH, TOMY pEOpraHi3aIlis Ji-
KapeH»b € IIPIOPUTETHOIO Ha 3apa3, He3Ba)Katoun Ha BUKITHKH,
oB’s13aHi 3 BiffHOI0. OcoONMMBY yBary mpuaijicHO GopMy-
BaHHIO JIIKAPHSIHOT MEepexi eBporneichkoro 3pasky [9].

Ha mouarky mumas 2022 poky BepxoBHa pana yxBa-
muna 3akoH Ne 2347, skuM Oyno 3aIyIIeHO HACTYITHUN
eTan MeIu4Hoi peGopMu — GopMyBaHHS CIIPOMOXKHOT
Mepexi Jikapens [2]. Ha 24 nunus 2023 poky Oyiio moro-
JUKEHO CTIPOMOXHY Mepexy y 19 obmacTsx. 3aramoM, 10
Mepexi yBIHIIH 542 MeTUYHUX 3aKIIaId CTeIiaTi30BaHoT
MeanuHoi fornomord (6e3 ypaxyBaHHs BonrHebkoi oOnacTi
ta micta Kuesa), 118 namkinacrepuux jgikapeHsb, 149 kiac-
TEPHUX JIiKapeHsb, 275 3aralpHUX JiKapeHb. Y pedopmi Ha
JTAHWH MOMEHT 3a/1isTHi Ti 00JIacTi, /i He BEAYThCS aKTUBHI
6otioBi mii. Hapa3i cipoMokHa Mepeka He BIIPOBAIKY-
eThes y 3amopi3bkiit, JloHenskii, Jlyrancekiit, XepcoH-
CBKilf, MHUKOTaiBChKiH 00macTsx Ta Ha Teputopii AP Kpmm.

Merta. 3nilicHeHHs aHai3y, OLIHKH, 0OTOBOPEHHS J10C-
BiJy 1 HIOAHCIB (JOPMYBaHHS HOBOI CIIPOMOKHOT Mepexi
Ta CTBOPEHHS BEJIIMKMX KOHKYPEHTO3JaTHUX Oararornpo-
(GUIBHUX KITIHIYHUX HEHTPIB 3 MOYATKOM JPYTOro eTarmy
MEJIMYHOI pehOpMH.

Matepianu i meToaum. [IpoBeneHO peTPOCTICKTHBHIUI
aHaJi3 1ocBiny 00’ enHanHs JHinmponeTpoBchKoi 00nacHol
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JIUTSY01 KITiHI9HOT JlikapHi Ta JIHimponeTpoBchKoro odmac-
HOTO IIePUHATAILHOTO LIEHTY.

Pe3ynkTaTy Ta ix 06roBopeHHs

3 oYaTKOM JPYroro eTary MeIuYHOI pe)opMH Ta Bij
yacy NpUHHATTS 3aKOHY IPO MiCLIeBE CaMOBPsIyBaHHS
B YKpaiHi HEeMa€ JKOJHNX ITPABOBUX MEPEHIKO/ IS 3MiH Ha
piBHI ynpasiiHHs JdikapHeto. CyTTeBo 30UIBIIEHO PiBEHb
ABTOHOMIi JICp)KaBHHUX 1 KOMYHAJIbHUX JIIKAPEHb 3aBIISIKH
X peopraHizauii y AepKaBHi/KOMYHaIbHI MiAMTPUEMCTBA
(To6TO, HaBiTH 6e3 3MiHM (OPMH BIACHOCTI), HA OCHOBI
3aKOHOJIABCTBA PO OXOPOHY 3710poB’s — ctarti 81, 83,
84, 85, 86, 87, 167, 168, 169, 170, 171, 172, 173 Lu-
BUTBHOTO KOZIeKCY YKpaiuwu; crarti 46, 52, 54, 62-72, 76,
77, 78 TocomapchKOro KOJEKCY YKpaiHU Ta BiAMOBITHI
crarti 3akony «IIpo miclieBe caMOBpsiAyBaHHs B YKpaiHi»
(ct. 26, 43) Ta 3axony «IIpo MicleBi AepkaBHi aaMiHiCTpa-
wii» (ct. 18, 19) [1,3,5,8].

Y po3pi3i nepkaBHOT HOMITUKY Ta (PyHIAMEHTATBHUX
3MiH, 1[0 MaJIA IPUHTH, CTPATEriuyHe pillleHHS BIacHUKA
(rpomasu) 06’ €HAHHS JBOX 3aKJaj(iB OyJI0 €JIUHUM BH-
Ba)XCHHUM pimeHHsIM. [{HinponeTpoBchKka odiacHa AUTsYa
KJIiHIYHA JlikapHs Ta J{HinponeTpoBchkuii obnacHuii re-
pUHATAIBHUH IICHTP — 3aKJIA M JTOBOJI YCIIIIIHI Ta HisK HE
repeOyBajIi Ha MEXI CBOTO iCHYBaHHS 3 ()iIHAHCOBUX YU
Oyb-SKUX THIITUX MPOOIIEM, — I1e OyITH 3aKJIaJIH 3 BEJTHKOIO
icTopi€ro, 3HaYHUMH TipodeciiiHnmMu 3100yTKaMu 1 chop-
MOBaHHMMHM KOJIEKTHBaMHU. TUM CKIaIHIIIE Ta I[iKaBille
OyJ10 3aBIaHHS JUIsl YIIPABIIHCHKOI KOMaHAH, 110 Maja
1ie 00’ eTHaHHS MPOBECTH, 1 JO3BOIMIIO 3AUTyYHTH JIOCUTh
HE3BUYHUX, SIK JUIS 3aKJaay OXOPOHH 370pOB’s, CIIeli-
AJICTIB — aHANIITUKIB JaHUX, MAPKETOJIOTIB, MiapHUKIB,
JM3aliHepiB 1 KOPIOPAaTHBHUX KOHCY/IbTaHTIB. Ha MOMeHT
3aKiHUCHHS Tnpolecy 00’ eqHaHHs c(hOpMyBaBCs 3aKiIaf,
SIKMI B MOZIQJIBIIIOMY OTPHMaB Ha3By «PerioHanbHui Me-



AKTYAIbHI MUTAHHSA OPTrAHI3ALIT HEOHATONOTI TA NEPUHATANBbHOI MEAULIMHU B YKPATHI

JTUYHUH IIEHTP POUHHOTO 3I0POB’sI», IO 32 CBOIM PO3Mi-
POM Ta HAOOPOM MEAMYHHUX MOCIYT CTaB JAPYTOIO AUTSIUOO
nikapHero B Ykpaii [7].

Bnacro Mennynaa moTpeda B moOy10B1 TOBHOTO IUKITY
HepUHATAIEHOT MEIMYHOT JOTIOMOTY ChOTO/IHI HE BUKJTHKAE
XoaHoTo cyMHiBY. CydyacHuid 6aratonpodinbHui Meuy-
HUI 3aKJIa]] Ma€ HaJaTH BUCOKOTEXHOJIOTIYHY JIOTIOMOTY
B THX BHIIAJIKaX, Ji¢ Ii¢ MoTpiOHO. He moBHHHO OyTH Tex-
HOJIOTiYHOTO PO3PHUBY MiX 3aKjaZaMH, HaJTHIIKOBOTO
TPaHCIOPTYBaHHS Ta IHIIKMX (AKTOPIB PU3MKY IS Talli-
enra. ByyBaBcs MOBHUIA [IUKIT IOTOMOTH 3 MOMEHTY T1Ta-
HYBaHHsI BariTHOCTI, 1 CYIIpOBOJLY i HOJIOTIB JIO0 CKJIaAHOT
HEOHATAIILHOT JIOTIOMOTH, JOBTOTPUBAJIOTO BIHXOKYBaHH,
Xipyprii Bag po3BHTKY, 0PTaIBbMOXipyprii, HeHpoXipyprii
Too. [Tepenbavanacs opranizaiiist 000B’I3KOBOTO ITOIAITh-
II0TO KaTaMHECTHUYHOTO CITOCTEPEKEHHS Ta peadimiTarii
JUTSL TUX TPYI TAII€HTIB, SKi [[bOTO MOTPEOYIOTh, BiAIO-
BiJTHO JI0 Cy9acCHHX CBITOBHX CTaHIAPTiB.

e 3 mouarky 2021-ro poky OyJ10 pO3MOYATO KOHCYJIb-
Tamii 3 BJIACHUKOM Ta MPECACTAaBHUKAMU MIXKHAPOIHHUX
areHIii, 30kpema 3 manoM BmanncnaBom OnpiHCBEKIM,
110 TIPAIOBaB HaJl aHATITHKOIO CIIPOMOXKHOI MEpPexKi JJIst
Jeoiir, 3 honmoM «BiapomkeHHs», XapKiBCHKOIO IPYIIOH0
MIATPUMKH MeANYHOT pe)opMHU Ta HU3KOIO 1HIIMX CHeLi-
aNiCTIB Ha MpenMeT Mail0yTHhOTO 00’ eTHaHHSA. AJKe 3a
HOBHUX YMOB pe(OpMYyBaHHS CHCTEMH Ta aBTOHOMIi3aIlis
3aKJIaJly BUMararwTh HE TUTBKH IpoQeciitHuX amOiii, a i
TOTOBHOCTI KOMaH ! YIIPABIIiHHS, HABHOCTI cTpaTerii, ¢i-
HAHCOBUX PO3PAXyHKIB, Bi3ii —y HalIIMPIIOMY PO3yMiHHI
1BOTO CJIOBA. PO3yMiHHS TOTO, 110 JIep)KaBHA MEAUIIUHA
TIePEXOAUTH A0 HOBOTO €Talmy KOHKYPEHTHOI 00poTh0H,
0COOJIMBO y BEJIMKUX MICTaX i3 MUTbHOHHIM HACEICHHSM,
KOMITIEKCHE OadeHHs 6araTopiBHEBOI Mepexi, KiIacTep-
HICTb, IUIAX IO BEJIUKHUX HAJKIACTCPHHUX PEriOHAPHHUX
LIEHTPIB — BCe 1€ C(HOPMYBATIOCH BIKE ITiJT 9ac IiATOTOBKU
Ta poOOTH HAJl PEOPTaHI3aIlEr0 3aKIIAIIB.

OnHi€ro0 3 HAUBAXITUBIIIIX TPYIHOILIB CITi/T BiJ3HAYUTH
BinmoBigHE POpMyBaHHS AYMKH KOJCKTHBY 000X 3aKia-
niB. OCHOBHI MUTAHHS — KKOT'O 10 KOTO MPHEIHYIOTHY,
«XTO TEMep TOJIOBHUI», «XTO, KUM Oyzie Ta K Terep Oyae
y HOBOMY CKJIaJli Ta HAa HOBHX MO3HIISAX». Y MEIUYHIN
CIILTBHOTI Ie Ty’Ke BaXKJIUBI Ta AyXKe OOTIOYi MTUTaHHS.
VYrpasiiHChbKa aBTOHOMIS Ta OpraHi3alfiifHi 3MiHH, 1110 Bij-
MTOBI/THO TUTAHYFOTHCS, MAIOTh JUISI MCIUYHOTO TICPCOHATY
HAJIBOKJIMBE 3HAYCHHSI.

Jlpyra HaJBaxJIMBa pid — 11 CyCHUIbHA AYMKa, aJpKe
pedopmyBaHHS CaKpaTbHOTO /TSl HACEICHHS — POIOTIOMiY-
HHUX 3aKJIaJIiB Ta 3aKJaiB OXOPOHH 3I0POB s JIsl JiTeH —
1Ie sIK po0oTa carnepa — KOKeH pyX Ma€e OyTH MaKCUMAIIbHO
epextuBanm) [4,6], i HABITH MPU [IBOMY 3aBXIH OYIYTH
IPOTHIICIKHI OaYCHHS CUTYAIli1». [ 0JIOBHA HACTAaHOBA BiJl
BJIACHHKA JI0 YTIPABIIIHCHKOI KOMaH/IH — TPOBECTH 11 00’ €1-
HAHHS MAaKCUMaJIbHO 3JIar0/PKCHO Ta BIAKPHUTO, 1100 JIFOIH
3pO3yMLIN Ta MATPUMAIIH 3allPONIOHOBAHY iHIIIaTHBY.

Tperiit mpoOnemunii GpakTop — HEBAAINH MEPioJ] POKY
JUTS TIPOBEJICHHS peopraHizallii, OCKUTbKU Yac MPHIIaB Ha
3aKkiH4eHHs (piHaHcoBOro poky. BikHo Bumar Bix Hari-
OHAJILHOT CJTY>KOM 3710pOB’st YKpaiHu 3 KiHIS TPYIHS 10
JIFOTUI HACTYITHOTO POKY, NEPE3aK/IIOUueHHS JOTOBOPIB Ha
voBuii €J[PIIOY Ta Bemnue3Ha KibKiCTh BiAMOBIIHHX
HIOQHCIB Ta PU3UKIB Ha [[OMY NUIAXy. OKPEMOI0 Ipo-

omemoro € popmanizoBana 3BiTHiCTE B ECO3 Ta TexHiuHI
nuIIxu Ui i peamnizamii. [IpoBectn 00’ eqHaHHS TBOX
PI3HUX TpOrpaM B KiHII POKY Hepes KOHTPAKTYBaHHSIM
OyJ10 TOCHUTH CKIIAIHO, aje 11e Oyio 3po0iieHo BYacHo, 6e3
BTPAaTH BUMAJIKIB.

[ToOymoBa maHy 3aranom 3aiiHsa miBpigus. [lepmmm
i TOJIOBHUM OyJia Bi3ist — OauCHHS TOTO, SIK IJIAHY€ETHCS
TIPE/ICTaBUTH JIFOASM Liei rporuec. OcobirBa yBara mpuii-
JSUTACh POl JMAEPIB Y THX UM IHIIUX HapsIMKax poOOTH.
Bin camoro mouatky Oyiio 3adikCOBaHO HAJBAXKIUBY IS
CHiBpOOITHHUKIB 000X 3aKJIaJiB Pid — KHIKOTO Hi IO KOTO HE
MPUETHYEMO, HE 00’ €IHYEMO, HE peopranizyemo». CTBo-
PIOETHCS] HOBA CydacHa JIiKapHsi, sika Oy/e OJHI€I0 3 Haii-
Kpamux Ta HaO1IpIINX JIiIKapeHb KpaiHu 1 11e 6e3yMOBHO
€ KPOK BIIEpE].

HactynHuMm apyruM BakKJIMBUM KpOKOM OyB 3aria-
HOBAHUH, a y 3a3HAUCHHI Yac, CTPIMKO MPOBEICHUM pe-
TENbHUIN ayAuT 000X MEANYHUX 3akiaiB. KirrouoBum mo-
MEHTOM Y IIbOMY ITyHKTI € BIZIKpUTiCTh. Pe3ynsraru Oyio
OTOJIOIICHO CIIBPOOITHHKAM BCiX PiBHIB 000X 3aKIaJIiB,
TOMY BCi MaJIM TIOBHE YSIBIIEHHS PO T€, XTO, IO 1 5K HE
TITBKH B IXHBOMY MIAPO3/ILNI, a ¥ y 3akiani B miiomy. Cyto
TEXHIYHO 11 OyITH dy’ke CKiIaaHi mpouecu. Ha MoMeHT mo-
YaTKy FOPUANIHOTO 00’ €THAHHS CKOHOMICTH Ta aHATITUKA
MIPOBEJH BEIWYE3HY POOOTY /sl CTBOPEHHS BiIOBIHOTO
VSIBICHHS HE TIJIBKH 1010 KOHTPAKTIB, CTAHY PaXyHKIB Ta
CTPYKTYpY IPEMitOBaHHS 1 3apOOITHUX IUIAT, a i JeTalbHI
podisti Mpo eKOHOMIYHY e(PeKTHBHICTB IiPO3/IiTIB Ta Ha-
BITh NIpaliBHUKIB. Bysin moOynoBaHi MpOrHOCTUYHI IUTaHH
(hiHaHCYBaHHS 3aJICXKHO Bil €(heKTUBHOCTI pOOOTH, 3BITHO-
CTi LO/I0 ONTHUMI3aIll CTPYKTYPH UM HEOLIIBHOCTI ITi€l
ontuMizauii. MeToro Oysio He TUIBKH 3p0O3yMITH OCHOBHI
ACTIeKTH aHAJTi3y Ha PiBHI yNpaBIiHCHKOI KOMaHAH, a Ta-
KOXX ITOSICHUTH JIFOJISIM SIK 3apOOJIsiB paHillle 3aKiaj, K BiH
Oysie 3apo0usiTH 3apas i Te, Ky poJib CamMe BOHHU B IIbOMY
BIIIrpaoTh. AyIUT Ta HEOOX1IHICTh MOIIYKY PIllIeHb MaJH
(enomenanpHui edekt. Lle 3HAYHO 3MIHWIO CyCHINBHY
JYMKY L[O/IO PIllIeHb KaJJPOBUX MHUTAHb.

Jaii Oyro 3anoyaTkoBaHO «CTpaTEriyHy Cecito» — Ipo-
IeC 3aJy9eHHS MPAIiBHUKIB JI0 MOIIYKY PIillIeHb HA TOMY
YH IHIIIOMY €Talli — JIJIsl TOTO, 11100 HAOIM3KUTH 1X 70 ICHY-
FOUHX TPOOJIEM, BKIIFOYHATH Y BIAIOBIIHI MIPOIIECH CKOPO-
YeHHsI TyOror0unx (QYHKINH epcoHaty, Iepepo3noairy
BIJITOBiAAIBLHOCTEM.

Jaxi Ham oTpiOHO Oyiio 3ampoNoOHyBaTH MEBHI pi-
HICHHS JUTSL JIOTTYHUX MpoOieM Oyib-sIKoT peopraHizarii.
JlieBUM IHCTPYMEHTOM ILJIAHYBAHHS CTPaTerii HOBOTO
3aKJIay cTaja ydacTh y pO3poOlli rpaHTy Ha 30BHIIIHIN
KOHCAJITHHT, 13 3Ty4YCHHSIM KBaJTi(piKOBAaHUX HE3aJICIKHIX
(bacmriTaTopiB, OO CTBOPUTH IEMOKpATHIHY aTMochepy
Ta PIBHICTH IO/I0 MPUHHATTS pimeHs. Jlo pobodoi rpymnu
YBIHIITH KepIBHUKA PI3HUX PiBHIB, MOJIOAI CIICIiaiCTH,
HedopMalTbHi JIiIepy KOJICKTHUBY. [cHYBasia i IeBHA KBOTa —
50 Ha 50 mo 3akmagax. byio 06roBopeHo TpyIHOII, OIHKH
pe3yabTariB ayauTis, 38iTd HC3Y; 1ipoBeIeHO MOIIIyK IIst-
XiB «70(hiHAaHCYBaHHS» 30UTKOBUX MIAPO3/ILTIB.

Sk 1 cKpi3b, KaIpOBi pilICHHS € HAPDKHIM KaMEHEM
Oynb-sikoi peopranizanii. [Tporiec OyB KOHTpOJILOBaHUH,
ane cknaqHuid. OCHOBOIO 1ILOTO 3aBIaHHS 3 JIOCUTh CHITb-
HOIO TIO3UIII€I0 — [TPO30PICTh, PIBHICTh, CIIPABEUINBICTD —
OyJ10 IPUIHSTO HOBUI PO30pHiA, 30aj1aHCOBaHUH 1 T00Y-
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JIOBaHWH Ha TAHUX KOJICKTUBHUH JIOTOBID, SIKMH IONOBHEHO
TaKOX TIPO30POI0 PEMiaIbHOIO0 CHCTEMOIO 13 JIeTIeTyBaH-
HSIM NIPUHHATTS pillleHb KepiBHUKAM miapo3ainis. Ciin
Bim3HaunTH, o y 2022 pori 3a nanumu MO3 y mikapHi
OyIa Hal{BHIIA cepeHs 3apoOiTH IJIaTa cepes ycix -
TSYUX JIIKApeHb YKpaTHH.

OcoOnuBa yBara y 3akiajii IpUIUISIETHCS OCBITI CHiB-
POOITHUKIB, MTUTAHHSAM MDXXHAPOJHOI criBnpani. Peanizy-
€THCS 3HAYHA KUTBKICTh MPOCKTIB IS PO3BUTKY Tpode-
CIfHMX HaBUYOK MEPCOHAILY, SIKi € TIPO3OPHMH 1 10 SKUX €
piBHMI JOCTYyT T Beix. OKpeMo Jiie mporpaMa po3BUTKY
MOJIOZMX CIICI[IaTICTIB, MATPUMKH JIiKAPiB-IHTCPHIB.

HaiiBianoBiganpHIIIUM y mpoleci peopranizamii 3a-
kyaay Oyno ¢inancose MonemoBanus. bynn 3monenso-
BaHi pi3HI BapiaHTH PO3BHUTKY IOJil — yac 00’ €HaHHS,
oriepariiifni BTpatH, TexHiuHi ¢popc-maxopu. bararo Hro-
aHciB Oy10 TIOB’3aHO 3 BIIMIHHOCTSIMHU y BHIUIATAX, aKe
TIepUHATAIIBHI HEHTPH NMepeBaXHO (PiHAHCYIOThCS 32 Tpi-
OPHUTETHUMH ITAaKETaMH, Y TOH 4ac SIK sApo GpiHaHCYyBaHHS
6araTonpo@iabHUX JIKapeHb y TI00aIBHUX OIOKETaX
6a30Bux makeTiB. Lle cTBOPIOE BiTHOMIEHHS «IIBHIKHX>» Ta
«JIOBI'HX» TpolIeil. 3Buuaiino, mo (iHaHCyBaHHS 32 Mpio-
PHUTETHUMHU ITaKeTaMU HabaraTo JIeTTie BTPaTHTH y pa3i BU-
HUKHEHHS TeXHIYHHUX TpobieM. Lle BinmoBiiHO BKITIOYaIo
TICBHI PU3UKH, ajie THM He MeHII nokazHukn 2021-if poky
Oy/n IO3UTHBHUMH 1 PiK 3aBEPIINBCS BUILIATOIO MIPEMii
BCIM CHBpOOITHHUKAM B)Ke HOBOT JIiKapHi.

OmneparnifHui MEHEDKMEHT — APyTa BiIMOBiTalbHA
JIaHKa y CTBOPEHHI HOBOI CydacHO] JlikapHi. byna mpose-

JIcHa THTaHIYHa poOOTa MO HAJIArOKEHHIO YCIX Omeparii-
HUX TIPOIIECCIB, BIPOBAKCHHIO iHPOPMAIIIITHAX CHCTEM,
iHTerparii HOBHUX MiJPO3MIIIB B iCHYI09y iHYPACTPYKTYpY.
3apa3 y JikapHi IpoBe/ieHa oBHA IM(POBIi3alLis ycixX roc-
MTATBHAUX TPOIECIB, 30KpEMa CTBOPEHA €JMHA EIIEKTPO-
HHa 4yepra, 1JaboparopHa iH(popMaliiiHa cucremMa, KOHTaKT
LIEHTp Ta IHIII JIOTIOMIXKHI CepBicH.

Oxpema cTopiHKa IIIaHy poOOTH 3aKiIa Ty — € 30BHIIIHI
KOMYHIKaIlii Ta mpeJicTaBIeHHs yChOTO peopraHizaniifHoro
nporecy. Big camoro nouarky OyIo 3aifHATO akTHBHY MO~
3MIII0 y IIbOMY HAaIpsIMKY Ta IIPOBOJMBCS KOHTPOJIb BU-
CBITJICHHS TIPOIIECY B TpOMaJli 3a JOTIOMOTOI0 CTpaTerii
myOIIYHOT MPUCYTHOCTI, SIKY 3[iHCHIOBAaB Ipec-CceKpeTap.
Ha nipomy HOBOMY 110J1i 3’5ICYBJIOCH, IO € BEIMYE3HUH
omuT 3 OOKY 3ac00iB MacoBoi iHpoOpManii Ha TOTOYHI
HOBHHH 3 Tay3i OXOPOHH 3/I0POB’sl, 3 TIPOSICHEHHSAM IS
HaceJICHHS] OCHOBHHMX 3acajt pehopMu, MporpaMu Me1ud-
HUX TapaHTii Ta PO3BUTKY 3aKJIaJiB OXOPOHHU 3/I0POB’S,
1110 /T03BOJIMIIO ChOpMyBaTH NIEeBHE OadeHHs 3MiH y 3aKJIa/Ii
Ta CBOEYACHO TPAHCIIOBATH 1X y myOmiunmii mpoctip. Le
JI03BOJTMIJIO HaM MEBHOIO MipOIO KOHTPOJIIOBATH CYCIUIbHY
JTYMKY Ta TIOTIepePKyBaT HMOBIPHHI HETraTuB.

Oxpemoi yBaru 3aciyroBye yIpaBIIiHHS 3MiHAMH, aJKe
po0oTa 3 TOABMH — 1€ 3aBXK/IM KOMYHIKaIlisl, B3AEMOPO3Y-
MiHHS Ta MOTHBaIis 10 Aiil. Ha ¢oto mpencrasieHa Be-
JIMKa KOMaH/1a, sika opMyBaJIa 3arajibHe OaueHHs, M ATpH-
MyBajia KepiBHHUKA Ta CTBOpIOBaia (DyHIAMEHT, Ha SIKOMY
CITEHO 00EpekKHO OyayBaIOCS JICIIO HOBE — BIZIMiHHE BiJ
3BHYHOTO, aJIe Jy’KE Ba)KIIMBE.

PucyHok 1. ®oTto komaHAu nigepiB HOBOI NiKapHi.

VY Oyab-KOMY KOJIGKTUBI 3aBXKAH € Pi3HI IPYyIH JIIO-
nel — pehopMaTopu i KOHCEPBATOPH, BIAKPHUTI 10 3MiH,
JIZICPH TyMOK, BIICBHEHA OTO3UIIist, Oai 1y i, TOMY ITiIX1]1
JI0 KOMYHIKaIliii OyB JyKe PETEIbHHI Ta BKIFOYAB CTBO-
PIOBaHHS BiJIIOBIIHUX 1HII[IATUBHUX TPYIL

OTpHUMaBIIM NIATPUMKY KOJEKTHBY, 3a0€3CUMBIIH
NpaBWIbHY CYCIIJIbHY AYMKY 1 IpOpaxyBaBIIH BCi (hiHaH-
COBI Ta onepauiifHi pu3nKyu OyJI0 3ar04aTKOBaHO peatiza-
uieto 3aranbHoi Bi3il. O0’eyHaHHS OyII0 JIUILIE TTOJIOBUHOIO
CIIpaBH, TP/l HAMHU CTOsIIa aMOITHA I[iJIb — CTBOPUTH HO-
BUI MEIUYHUI 3aKJIa]] HAIllOHAILHOTO MaciiTaldy. Tomy
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OyJ10 IPOBEICHO MacCIITAOHUI PEOPCHAMHT 3aKIaay Ta
NIOBHE MEepeoCMHUCIIeHHs caMmoi koHueniii. Hosa Ha3Ba,
HOBUI1 OpeHA0YK (KOTBOPH, JIOTOTHITH, TpadiuHmil qu3aiiH,
HaBirallis, au3aiiH iHrtep’epy). Bymo 3amyueHo n1Ba rpaHTH
Ta OnaroziiiHy onomory mija GiHaHCyBaHHS JEKIJIBKOX KO-
MaH/I CIIeIiaTiCTiB, MAPKETUHTOBY arcHIifo0, ICKiIbKa KO-
MaH[ nqu3aiiHepiB. Tak HapoaIIach ies JIIKapHi A7 BCiel
POAMHHM — 3arajibHOTO MOHSATTS, sIke 00’ €IHANIO J1Ba BEJIH-
KuX 3akianu. Haponusest qyke sickpaBuid Ta caMoOyTHIH
Bi3yal, Hallle POJMHHE THI3JI0 Ta iJIC0JIOTisl HEPO3PUBHOTO
3B’SI3KY, III0 peai3yeThesi B MENYHIH g0omomMo3i (puc. 2).



AKTYAIbHI MUTAHHSA OPIrAHI3ALIT HEOHATONOTI TA NEPUHATANBbHOI MEAULIMHU B YKPATHI

PucyHok 2. NoroTtun 3aknagy.

Jst miATBepIKEHHS OLUTFHOCTI Takoi podoTH Ha puc. 3
HaBe/IeHO JMaHi 3 nambopaiB HamionamsHOT ciy»0u 310-

POB’s, sSIKi IEMOHCTPYIOTH €KOHOMIUHI TIOKa3HUKHA POOOTH
3aKJIaay B MPOIIECi peopraHizarii Ta mcis ii 3aKiHdeHHs.

PucyHok 3. [laHi 3 gawb6oppais HauioHanbHoI cnyx6u 3gopos’'s no «PMLIP3>».

Tenep «PerioHanbHUH MEIUYHUI IIEHTP POIXUHHOTO
3I0POB’s1» — 3aKJIa]] iHIIOro MacmTaly — OJHa 3 HAOLIb-
IIUX IUTAYHX JIIKapeHb YKpaiHnu, 0e3yMOBHHH Jijep pe-
TiOHY, MicIle I peai3alii HailaMOITHINIKNX IUIaHIB Ta
crioziBanb. AMOITHA IiJIb — HE IPOCTO MIPOBECTH peopra-
Hi3allito, a moOyayBaTH MEIUYHUN 3aKjIajd, IKHH OU Mir
HaJlaBaTH MEJUYHY MOCIYTy Ha PiBHI 1 B 00Cs31 CBITOBHX
CTaH/apTIB JIOCATHYTA.

NMiTepatypa:

BucHoBok. ®opmyBanH: Ta po30y10Ba BEIIMKUX KOH-
KypEHTHO3/IaTHUX OaratonpodiabHUX KIIHIYHUX [EHTPIB
3 [IOYaTKOM JPYIOro erary Meau4Hol pedopMu y BUITIAI
CTBOpEHHsI OararorpodinbHOT JiKapHi € MAKCUMAIILHO J10-
LUTBHUM, IO MMiATBEPHKYIOTh €KOHOMIYHI ITOKa3HUKU POOO-
TH 3aKJ1a/1y B [TPOLIECi peopraHizarii ta micist 1 3aKiHYeHHsI.

KoHdpnikT iHTEepeciB. ABrop 3asBisie mpo BiaCyT-
HICTh KOH(IIKTY 1HTEpECIB.
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CURRENT ISSUES OF REORGANIZATION OF REGIONAL MEDICAL INSTITUTIONS.
EVOLUTION OR REVOLUTION

Oleksii Vlasov

CE «Regional Medical Centre of Family Health»
of Dnipropetrovsk Regional Council (Dnipro, Ukraine)

Summary.

One of the leading trends in healthcare is the reorganization of the majority of hospitals by merging them into large multidisciplinary
hospitals. Recently, new powerful multidisciplinary hospitals have been established in various regions of Ukraine. This model has already
proven itself from various positive sides.

Aim. Analysis, evaluation, discussion of experiences and nuances of formation of a new capable network and creation of large
competitive multidisciplinary clinical centers with the beginning of the second stage of medical reform.

Research materials and methods. A retrospective analysis of the experience of merging the Dnipropetrovsk Regional Children’s
Clinical Hospital and the Dnipropetrovsk Regional Perinatal Center was conducted.

Research results. The article describes the main steps of the reorganization of two large multi-faceted medical centers and the
creation of a new institution — «Regional Medical Center of Family Health» DOR», which in terms of size and range of medical services
became the second children’s hospital in Ukraine.

Conclusions. The creation and development of large competitive multidisciplinary clinical centers with the beginning of the second
stage of medical reform in the form of the creation of a multidisciplinary hospital is the most expedient, which is confirmed by the
economic performance of the institution during the reorganization process and after its completion.

Key words: Medical Reform; Reorganization of Hospitals; Multidisciplinary Clinical Centers.
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UDC: 618.5:616.831-001.8-02-092-08-053.31 SOME FEATURES OF CELLULAR ENERGY
DOI: 10.24061/2413-4260. X1V.1.51.2024.3 SUPPLY OF THE BODY IN PREMATURE
0. S. Godovanets INFANTS WITH SEVERE FORMS

OF PERINATAL PATHOLOGY

Bukovinian Sate Medical University
(Chernivtsi, Ukraine)

Summary

The nature of postnatal adaptation of newborns, their further growth, development, health status and quality of life largely
depend on the well-being of intrauterine development and maturity at birth. Premature birth under hypoxia causes significant
metabolic disorders in the body, is accompanied by a high risk of severe organ dysfunction, which requires in-depth research
to clarify the features of intracellular metabolism in order to further improve methods of diagnosis and treatment of newborns
with various forms of perinatal pathology.

Aim of the research. To study the trends of changes in energy metabolism in premature infants with severe forms of perinatal
pathology to investigate the possibility of using them as additional criteria of hypoxic damage to the body in conditions of
morphological and functional immaturity.

Materials and methods. Clinical and laboratory examinations were performed on 68 newborns with severe forms of perinatal
pathology at the gestational age of 32 to 34 weeks; the comparison group consisted of 27 conditionally healthy newborns
at the gestational age of 34 to 37 weeks. Inclusion criteria for the main study group: gestational age at birth from 32 to 34
weeks, clinical signs of severe perinatal pathology. Exclusion criteria: gestational age at birth < 32 and > 37 weeks, diagnosed
congenital malformations and septic conditions. The list of diseases was determined according to the International Classification
of Diseases, X Revision. The following blood serum laboratory parameters were studied: lactate level, glycerol-3-phosphate
dehydrogenase (GPDH) (EC 1.1.99.5), succinate dehydrogenase (SDH), NADH dehydrogenase (NADH) (EC 1.6.5.3); the
electron transport chain coefficient (ETC) was calculated. Laboratory studies were performed using micromethods.

The study was conducted in accordance with the provisions of GCP (1996), the Convention of the Council of Europe on
Human Rights and Biomedicine (April 4, 1997), the Declaration of Helsinki of the World Medical Association (1964-2008),
Order of the Ministry of Health of Ukraine No. 690 dated September 23, 2009 (as amended by Order of the Ministry of Health
of Ukraine No. 523 dated July 12, 2012). Protocol of scientific research of the Biomedical Ethics Committee of BSMU dated
September 12, 2015. Informed written consent was obtained from the parents of the patients before the study with an explanation
of the purpose, objectives and methods of laboratory testing.

Statistical processing of the results was performed using STATISTICA software (StatSoft Inc., USA, version 10). Comparison
of quantitative indicators with normal distribution was performed using Student’s t-test, and the probability of differences was
considered statistically significant at p<0.05.

The complex of studies was conducted within the framework of the planned research topics of the Department of Pediatrics,
Neonatology and Perinatal Medicine of the Bukovinian State Medical University: «Improvement of the areas of prognosis,
diagnostics and treatment of perinatal pathology in newborns and infants, optimization of the schemes of catamenial observation
and rehabilitation» (State registration No. 0115U002768, term of execution 01.2015-12.2019) and «Chronobiological and
adaptive aspects and features of vegetative regulation in pathological conditions in children of different age groups» (State
registration No. 01220002245, term of execution 01.2020-12.2024).

Results. In newborns of the main group, in comparison with the control group, a significant decrease in GFDH and SDH
was found, which indicates a significant impairment of the activity of enzymes of the respiratory chain and explains the lack of
oxygen absorption in the body at the cellular and tissue level, causing the severity of the condition of newborns. Determination
of the level of GPDH and SDH in the dynamics of observation in children showed some improvement in these indicators. In the
severe condition of newborns, a significant increase in the NADPH index was found, with a further probable increase in its level
in the dynamics of observation. Calculations of ETC coefficient in cord blood showed a significant decrease of this indicator
in comparison with the control group. The identified disorders of intracellular energy metabolism under hypoxia indicate the
expediency of conducting comprehensive scientific research to study the possibilities of appropriate pharmacological correction
to improve the effectiveness of treatment of severe forms of perinatal pathology in premature infants.

Conclusions: 1. The results of the study revealed a significant decrease in GPDH and SDH at elevated levels of NADPH and
ETC coefficient, which confirms the presence of significant disturbances in intracellular energy metabolism and mitochondrial
oxidation processes. 2. Timely detection of metabolic disorders with the determination of mitochondrial oxidation, in particular
energy metabolism, is an important area for improving diagnostic measures in severe forms of perinatal pathology in preterm
infants with hypoxic damage to the body in the pathogenesis.

Key words: Neonates; Preterm Infants; Hypoxia; Mitochondrial Insufficiency; Energy Metabolism.
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Introduction

According to the Center for Medical Statistics of the
Ministry of Health of Ukraine, since 2013 fertility rates in
Ukraine have been on a downward trend, with the largest
decrease observed since 2022. In 2021, 273,772 children
were born, in 2022-206,032, and in 2023-187,387, which
is almost 32.0 % less than in 2021.

It should also be noted that there is a tendency for
a significant incidence of preterm births with the birth of
children of gestational age from 22 to 37 weeks. In general,
the number of preterm births in the world is about 10 %, which
is considered one of the major causes of neonatal morbidity
and mortality [1]. In the post-war period, fertility rates are not
expected to increase, mainly due to the objective deterioration
of economic conditions and social instability in the country, so
it is very important to preserve the life and health of each child.

The nature of postnatal adaptation of newborns,
their further growth, development, health and quality
of life largely depend on the well-being of intrauterine
development and maturity at birth. Premature birth under
hypoxia causes significant metabolic disorders in the body,
is accompanied by a high risk of severe organ dysfunction,
which requires in-depth research to clarify the features
of intracellular metabolism in order to further improve
methods of diagnosis and treatment of newborns with
various forms of perinatal pathology.

The adverse effects of hypoxia are considered to be
a universal factor of damage to the body of children when
adverse factors are realized during the prenatal, intrauterine
and postnatal period. The consequence of hypoxia is the
formation of hypoxic-ischemic injury (HII) of the body
with the development of neonatal encephalopathy (NE).
According to the literature, the incidence of NE reaches
10-20 per 1000 live births in low- and middle-income
countries. Despite the results of the implementation of
modern recommendations based on the results of scientific
research in recent years, severe NE remains one of the
leading causes of mortality in the early neonatal period,
as well as severe neuropsychiatric consequences with
the formation of childhood disability in later years of life
[1,2]. This is especially true for the category of preterm
infants, due to the peculiarities of the body’s adaptation in
conditions of morphological and functional immaturity and
the negative impact of perinatal risk factors.

The molecular and clinical mechanisms of the formation
of HIl in newborns have been actively discussed in
recent years [3, 4]. Against the background of circulatory
insufficiency, various kinds of dysmetabolic changes
occur in the child’s body, in particular, intracellular
energy metabolism disorders, which causes mitochondrial
dysfunction. Uncontrolled activation of free radical oxidation
(FRO) with insufficient antioxidant defense mechanisms
(ADM) causes the development of glutaminergic
excitotoxicity, apoptosis and cell necrosis [2, 5].

In order to substantiate recommendations for improving
the effectiveness of therapeutic measures in severe forms
of perinatal pathology in premature infants, it is advisable
to conduct comprehensive studies that include the study
of the peculiarities of intracellular energy metabolism in
the body under conditions of hypoxia. The results obtained
will allow us to improve the approaches to laboratory
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diagnostics in the early neonatal period, which will help
reduce perinatal, neonatal and infant mortality, prevent
the development of functional and chronic diseases, and
preserve the quality of life of patients.

Aim of the research. To study the trends of changes
in energy metabolism in premature infants with severe forms
of perinatal pathology, to examine the possibility of using
them as additional criteria of hypoxic damage to the body
in conditions of morphological and functional immaturity.

Materials and methods
A clinical and laboratory study was performed on
68 newborns with a gestational age of 32 to 34 weeks who
showed clinical signs of severe disease in the early neonatal
period. The comparison group consisted of 27 conditionally
healthy infants with a gestational age of 34 to 37 weeks.
Inclusion criteria for the main study group: gestational age
at birth from 32 to 34 weeks, clinical signs of severe perinatal
pathology. Exclusion criteria: gestational age at birth < 32 and
> 37 weeks, diagnosed congenital malformations and septic
conditions. The list of diseases was determined according
to the International Classification of Diseases, X Revision.
The state of intracellular energy metabolism was assessed
by laboratory determination of the following parameters in
blood lymphocytes: glycerol-3-phosphate dehydrogenase
(GPDH) (EC 1.1.99.5), succinate dehydrogenase (SDH)
(EC 1.3.99.1) and NADH dehydrogenase (NADH)
(EC 1.6.5.3); lactate was determined in blood serum.
Using the values of SDH, GPDH and NADPH, the electron
transport chain coefficient (ETC) was calculated = SDH-
GPDH+NADPH. Labhoratory studies were performed using
micromethods. Umbilical cord blood was collected in an
amount of 1.0 ml, to which was added 0.1 ml (500 U) of
heparin diluted with 0.4 ml of 0.9 % NaCl in a ratio of 1:4.
Plasma was separated by centrifugation of heparinized
blood at 3 thousand rpm and frozen in tubes at—120C.
The study was conducted in accordance with the
provisions of GCP (1996), the Convention of the Council
of Europe on Human Rights and Biomedicine (April 4,
1997), the Declaration of Helsinki of the World Medical
Association (1964-2008), Order of the Ministry of Health
of Ukraine No. 690 dated September 23, 2009 (as amended
by the Order of the Ministry of Health of Ukraine No. 523
dated July 12, 2012). Protocol of scientific research of the
Biomedical Ethics Committee of BSMU dated September
12, 2015. Informed written consent was obtained from the
parents of the patients before the study with an explanation
of the purpose, objectives and methods of laboratory testing.
Statistical processing of the results was performed using
STATISTICA software (StatSoft Inc., USA, version 10).
Comparison of quantitative indicators with normal distribution
was performed using Student’s t-test, and the probability of
differences was considered statistically significant at p<0.05.
The complex of studies was conducted within the
framework of the planned research topics of the Department
of Pediatrics, Neonatology and Perinatal Medicine of the
Bukovinian State Medical University: «Improvement
of the areas of prognosis, diagnostics and treatment of
perinatal pathology in newborns and infants, optimization
of the schemes of catamenial observation and rehabilitation»
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(State registration No. 0115U002768, term of execution
01.2015-12.2019) and «Chronobiological and adaptive aspects
and features of vegetative regulation in pathological conditions
in children of different age groups» (State registration No.
0122U002245, term of execution 01.2020-12.2024).

Study results and discussion

Current data from the scientific literature indicate
significant health problems and a decrease in the quality of
life in children who have suffered severe forms of hypoxic
damage due to exposure to negative factors during the
antenatal, perinatal and postnatal period. This is especially
true for the category of premature infants who, in a significant
percentage of cases, have a history of clinical manifestations
of prolonged somatic dysfunction after birth and, accordingly,
a high risk of functional and organic pathology with
deviations in physical and neuropsychological development.

The transition from intrauterine to extrauterine life after
umbilical cord clamping in a newborn is characterized by
complex physiological changes in the body, accompanied
by the activation of stress-limiting systems to ensure the
establishment of independent breathing and the restructuring
of blood circulation [6, 7]. Usually within a few minutes after
birth, the partial pressure of oxygen (PaQ,) in children increases
from 3.3 kPa (25-35 mm Hg) to 10.5 kPa (80-90 mm Hg),
especially in 5 minutes in full-term infants and in 7-8 minutes
in preterm infants. Oxygen deficiency in the body in the
postnatal period is an important factor in intracellular metabolic
disorders, causing tissue, organ and systemic dysfunction. The
negative effect of hypoxia on the body is considered a general
energy distress —a syndrome that requires in-depth scientific
research to clarify the depth of disorders, taking into account
the severity of the newborn condition [8, 9].

In modern scientific literature there are enough data
on damage to the nervous system, disorders of physical,
neuropsychological development and the incidence of
somatic pathology in children due to hypoxia in the
implementation of adverse factors in the prenatal, perinatal
and postnatal period [10]. There is a high probability
of a decrease in the quality of life of patients due to
the development of residual neurogenic, mental and
musculoskeletal dysfunction, despite intensive care in the
acute period of early neonatal diseases — the period that is
considered the most critical for the formation of the main
adaptive mechanisms of the postnatal body.

In the course of the research we analyzed the clinical
and paraclinical features of adaptation of 68 premature
infants with gestational age of 32 to 34 weeks who had
clinical manifestations of severe perinatal pathology,
in particular, we studied the trends of changes in some
indicators of intracellular energy metabolism, compared
with the results of examination of 27 conditionally healthy
newborns with gestational age of 34 to 37 weeks.

Anthropometric parameters of children in the main
group at birth: body weight 1547.83+141.48 g, body length
35.96£1.24 cm, head circumference 30.43+1.92 cm, trunk
circumference 27.90+2.07 cm. Anthropometric parameters
of newborns in the comparison group were as follows:
body weight 2243.0+39.55 cm, length 43.9+£0.07 cm, head
circumference 30.6+0.25 cm, and trunk circumference
29.94+0.22 cm.

The severity of illness in the newborns of the main study
group was due to respiratory distress syndrome (RDS) and
central nervous system (CNS)/HII in all 68 cases (100.0 %);
17 children (25.0 %) were diagnosed with acute asphyxia;
18 children (26.47 %) had confirmed antenatal fetal
damage. Clinically, 28 cases (41.18 %) of the main group of
children had excitement syndrome, 40 cases (58.82 %) had
depression syndrome; 3 children (4.41 %) were diagnosed
with hydrocephalus syndrome. Some newborns had signs
of hemorrhagic CNS lesions, in particular, 35 children
(51.47 %) had subependymal hemorrhage of first and second
degree according to neurosonography, and 12 children
(17.67 %) had intraventricular hemorrhage. In addition,
the severity of the condition of children in this group was
due to the syndrome of vegetative-visceral dysfunction,
which was accompanied by significant dysmetabolic
changes against the background of morphological and
functional immaturity of the body. 23 newborns (33.82 %)
were diagnosed with multiple organ failure syndrome, and
12 children (17.65 %) had cerebral edema. Of the total
number of newborns in this group, 37 children (54.41 %)
required prolonged artificial lung ventilation due to severe
respiratory failure. In 36 children (52.94 %) there was a risk
of intrauterine infection, taking into account the mother’s
history of pregnancy and childbirth.

The newborns in the comparison group had a satisfactory
course of early neonatal adaptation, despite the presence of
a number of prenatal risk factors. The children were in the
same room as their mothers and were exclusively breastfed.

In the course of the research we studied the indicators of
energy metabolism in newborns with severe forms of perinatal
pathology in comparison with the indicators in the group
of children who had a satisfactory course of early neonatal
adaptation. The evaluation of indicators was also carried out
in the dynamics of observation of newborns during the first
two weeks of life. The results are shown in the Table.

The results of the study showed a slightly higher level
of lactate in umbilical cord blood in children of the main
group compared to the control group, but no significant
difference was noted. Lactate levels in the dynamics of
newborn observation showed a significant decrease in
lactate levels, which was accompanied by clinical signs of
stabilization of the newborn condition. The importance of
determining this indicator in the blood serum of children
at birth has been confirmed by a number of studies and
practical experience. According to SHAH, Prakesh S.,
et al. 2022 [11], umbilical cord artery pH <7.1 mmol/L,
which correlates with lactate levels, and excess buffer
bases (BE) <-12 mmol/L are associated with more than 2.5
times the probability of neonatal death, and lactate levels
in umbilical cord arterial or venous blood <3 mmol/L are
associated with less than 2.5 times the probability of death.
A cord arterial lactate level <3 mmol/L is also associated
with a low likelihood of severe neurologic pathology
in preterm infants. According to the American College
of Obstetricians and Gynecologists and the American
Academy of Pediatrics, an umbilical cord blood pH < 7.0
and/or an actual buffer base excess (BE) <-12 mmol/L are
generally accepted thresholds for determining pathologic
acidosis and are considered predictors of increased risk of
seizure syndrome, HII, and cerebral palsy in infancy [12].
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Table
Indicators of energy metabolism in the preterm infants of the comparison groups
Main Group
. Control G
Indicators ontrol i>roup 1%t day 12-14" day
M+m M+m M+m
Lactate (mmol/L) 7,22+0,45 7,31+0,75 5,46+0,46
GPDH (um?) 4,58+0,31 1,6940,16" 3,62+0,28%
SDH (um?) 11,10+0,02 6,59+0,63" 8,42+0,80%
NADPH (um?) 5,78+0,55 9,36+0,85" 15,92+1,31*
Coefficient ETC (U) 22,70+£1,77 11,79+1,02 22,13+1,88*

Note: * — significant difference in indicators in comparison with the control group, p<0.05;
# — significant difference in indicators in children of the main group in the dynamics of observation, p<0.05.

The results of the study showed that in the newborns
of the main group, in comparison with the control
group, there was a significant decrease in the level of
GPDH - 1.69+0.16 and 4.58+0.31 um? (p<0.05) and the
index of SDH - 6.59+0.63 and 11.10+0.02 um? (p<0.05).
The obtained data indicate significant disturbances in
the activity of enzymes of the mitochondrial respiratory
chain, resulting in insufficient oxygen uptake at the cellular
level, which aggravates the severity of the condition of
premature infants. Taking into account the importance
of this link in the pathological process in the absence
of pharmacological correction aimed at normalization
of intracellular metabolism, the lack of effectiveness of
traditional methods of treatment can be explained to some
extent. Determination of the level of GPDH and SDH in
the dynamics of observation in children showed some
improvement in the indicators — respectively, 3.62+0.28
um? and 8.42+0.80 um2, but they remained significantly
lower compared to the indicators characteristic of the stable
state of newborns, even if determined at birth.

In the severe condition of premature infants, a significant
increase in NADPH levels was found in comparison with
the control values—9.36+0.85 and 5.78+0.55 um? (p<0.05),
with a significant increase in its level in the dynamics of
observation — up to 15.92+1.31 um?. Recent studies on
the activity of NADPH have revealed two independent
and experimentally distinct activities of this enzyme. On
the one hand, this protein contributes to the functioning
of mitochondrial respiration by directing electrons to the
respiratory chain; on the other hand, increased activation
of NADPH can lead to the activation of proapoptotic
mechanisms in mitochondria, causing cell death by
apoptosis. It is assumed that in this case we can talk
about a certain mechanism of redox processes, which
is probably capable of switching conditions to a binary
decision regarding life and death of cells with impaired
metabolism [13].

Calculations of the ETC coefficient in cord blood in the
severe condition of newborns showed a significant decrease
of this indicator in comparison with the control group —
11.79+1.02 and 22.70+1.77 units, respectively (p<0.05).
According to the literature, disruption of phosphorylation
processes under stressful conditions, such as ischemia
and reperfusion, leads to inhibition of cellular respiration,
changing the intermediate potentials of the mitochondrial
membrane. This leads to excessive ROS generation
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and cell apoptosis [14, 15, 16]. Determination of ETC
coefficient in children of the main group in the dynamics
of observation against the background of intensive care
showed stabilization of this indicator — 22.13+1.88 units,
which correlated with stabilization of general condition
of newborns.

The study of mitochondrial oxidation processes
and their disorders is important for understanding the
development of pathological processes under hypoxia
in the body. Mitochondria are intracellular organelles
whose main function is to supply cells with energy in the
form of ATP produced by the respiratory chain located
on the inner mitochondrial membrane. The main steps
of cellular respiration are glycolysis, pyruvate oxidation,
the Krebs cycle and oxidative phosphorylation. The most
important factor that negatively affects the functioning of
mitochondria in the body is oxidative stress, a condition
caused by the increased activity of free radical oxidation
(FRO) in the absence of the mechanisms of the body’s
antioxidant defense system. [5, 6, 17, 18].

Primary energy deprivation leads to a significant
decrease in ATP and an increase in lactate production. The
inactivation of ATP-dependent pumps leads to an excessive
influx of sodium ions into the cytoplasm, causing cellular
edema. The simultaneous increase in intracellular calcium
also has significant negative consequences, exacerbating
edema, ischemia, microvascular damage, and necrosis.
The secondary energy deficit phase begins 6-48 hours after
the initial injury. The mechanisms of secondary energy
deficit include increased oxidative stress, exatoxicity,
inflammation, and mitochondrial dysfunction. Increased
levels of FR lead to cell membrane damage, apoptosis, or
cell necrosis [19, 20, 21].

According to the literature, disorders of energy
metabolism in mitochondria cause activation of ROS
processes. The phenomenon of ischemia-reperfusion that
occurs during perinatal asphyxia causes an increase in the
production of reactive oxygen species (ROS), activation
of lipid peroxidation (LPO), oxidative modification
of proteins (OMP), and, accordingly, stimulation of
mechanisms that initiate cell apoptosis or necrosis. OS is
thought to be particularly harmful to the neonatal brain
[22, 23]. The results obtained during reoxygenation with
high concentrations of oxygen also revealed the presence
of mitochondrial dysfunction, which was accompanied by
an increase in ROS. The results of scientific studies show
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that premature infants, in contrast to full-term infants, have
insufficient cellular energy supply and reduced activity
of the antioxidant defense system, which, with increased
levels of ROS products, provokes the development of
cytolytic syndrome. [24, 25].

In our opinion, it is advisable to conduct comprehensive
scientific studies of intracellular metabolism in premature
infants in order to improve diagnostic methods and to study
the possibilities of pharmacological correction of metabolic
disorders in the acute period of neonatal diseases with
hypoxic damage of the body in the pathogenesis.

Conclusions

1. The results of the study revealed a significant
decrease in GPDH and SDH at elevated levels of NADPH
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and ETC coefficient, which confirms the presence of
significant disturbances in intracellular energy metabolism
and mitochondrial oxidation processes.

2. Timely detection of metabolic disorders with
determination of mitochondrial oxidation, in particular
energy metabolism, is an important area for improving
diagnostic measures in severe forms of perinatal pathology,
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Prospects for further research: A comprehensive
study of the characteristics of intracellular energy
metabolism, free radical oxidation system, and antioxidant
defense system to determine the functional significance of
mitochondria in hypoxic damage in preterm infants.
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JAESAKI OCOBJUBOCTI KIUITUHHOI'O EHEPTETHYHOI'O 3ABE3IIEYEHHS OPTAHI3MY Y IEPEJYACHO
HAPO/KEHHUX JITEN IIPU BAJKKHUX ®OPMAX IIEPUHATAJABHOI IATOJIOI'TI

0. C. I'voosaneus

BYKOBUHCbKUIA feprKaBHUA MeAUYHUI YHiBepcuTeT
(m. YepuiBui, Ykpaiua)

Pesrome.

XapakTep OCTHATAIbHOI afanTallii HOBOHAPO/PKSHHUX, X HOJABIINI PICT, PO3BUTOK, CTAH 3J0POB’S 1 SIKICTh )KUTTSI 6arato B YoMy
3ajIeKarh Bifl OJIaronoy s BHyTPIilIHBOYyTPOOHOTO PO3BUTKY Ta 3pLIOCTI MpU HapomkeHHi. [TeperuacHe HApOPKEHHS 32 YMOB TiIOKCIi €
MPUYUHOIO CYTTEBUX METa0OIYHUX MOPYIICHB B OPTraHi3Mi, CYIPOBOKYETHCSI BACOKMM PH3UKOM PO3BHUTKY Ba)KKOi OPraHHOT AUCHYHKIIIT,
1110 ToTpedye IPOBEACHHS MOIHOICHHUX A0CIIDKEHB JUTSl yTOYHEHHST 0COONHBOCTEN BHYTPILIHBOKIITHHHOTO OOMIHY PEUOBHH 3 METOIO
MO/IAJIBIIOTO YIOCKOHAJICHHS METO/IB IarHOCTHKH Ta JIIKYBaHHs HOBOHAPODKCHHX 3 PI3HUMHU (popMaMy IepUHATAIBHOT aToNoril.

Merta gocaigkenHs. BUBunTH TeHIHIIT 3MiH MOKAa3HUKIB €HEPTETUYHOTO OOMIHY Yy IepeI4acHO HAPOPKSHUX JITeH MPH BaXKKHUX
(dopmax nepruHaTaabHOI MaToNOTIT st JOCTIKSHHST MOXKIMBOCTEH 1X BUKOPUCTAHHS y SKOCTI IOAATKOBUX KPUTEPIIB FiMOKCHYHOIO
ypaKeHHsI OpraHi3my 3a yMoB MOP(h0-(pyHKIIOHATEHOT HE3PIIOCTI.

Marepianu i MeToau gociaixkenns. [IpoBeneHo kiiHiko-1aboparopHe 00cTeeHHs: 68 HOBOHAPOIKEHHUX TeCTAL[IIHIM BiKOM Bijl
32 10 34 TrxHIB 3 BaXKUMHU (GopMaMK NIepUHATAIBHOI ATOJIOTIi; IPYIy MOPIBHIHHS CKJIaJIK 27 YMOBHO 37I0pPOBHX HOBOHAPOKEHHX
niteit recraniinuM BikoM Bif 34 1o 37 twkHiB. Kpurepii BKIIOYEHHS 10 OCHOBHOT OCIIIHOT IPYIIH: TEPMIH recTalii Ipx HapOKEeH-
Hi Bix 32 10 34 TWKHIB, KIIHIYHI 03HAKU [EpPHHATAIBHOI HaToNIOril BaxkKkoro cryrnens. Kputepii BUKIIOYEHHS: TepMiH recTauii npu
HapomkenHi < 32 ta > 37 THKHIB, 1iarHOCTOBAHO BPOJDKEHI BaJy PO3BUTKY Ta CeNTH4Hi cTaHu. [lepernik 3aXBOpIOBaHb BU3HAUYCHO
3rizHo Mixuapoauiii kiacudikarii xBopod X nepersiay. JocmipkeHo HACTYIHI 1abopaTOpHi MOKA3HUKK CHPOBATKU KPOBi: piBeHb
nakrary, riepon-3-pocdaraeriaporenasu ([OAL) (KD 1.1.99.5), cykuunaraerigporenasu (CAI), HAJIH-nerigporenasu (HATH/T)
(K 1.6.5.3); pospaxoBano koediuieHT enekTpoHHO-TpaHcnoptHoro naHiora (ETJT). JlaGoparopHi gociikeHHs 3/1iHCHIOBAINCS
3 BUKOPUCTAHHSIM MiKPOMETOHK.

HaykoBi mociiukeHHsT BUKOHAHI 3 foTpuManHsM monoxerb GCP (1996 pik), Konsenuii Pagn €Bporu npo npasa JIOAMHE Ta
Giomennuuny (i 4 keitas 1997 p.), Fenbcincbkoi aeknapaiiii BcecBiTHBOT MEMUHOT acorialii Ipo eTHYHI PUHIIKITA IPOBEACHHS
HAyKOBHUX JIOCII/DKEHB 3a yyacTto Jiroauuu (1964-2008 pp.), Hakasy MO3 Vipainu Ne 690 Bix 23.09.2009 p. (i3 3minamu, BHECEHUMH
3rigao 3 Hakaszom MiHicTepcTBa oxoponu 310poB’st Ykpainu Ne 523 Bin 12.07.2012 p.). IIporokon HaykoBoro gociimkents Komicii
3 utanb 6iomenuunoi etuku BAAMY Bin 12.09.2015 poky. IndopmoBana nucsMoBa 3roja Bij 6aTbKiB MaiieHTiB Oyiia OTpUMaHa rnepes
[IOYATKOM JOCIIDKEHHS 3 PO3’ICHEHHSIM METH, 3aBIaHb Ta METO/IB JIaOOPATOPHOTO TOCIiHKESHHSL.

CraructruHa 06po0Ka pe3ysbTaTiB 3AiHCHIOBAIACS 3 BUKOPUCTAHHSIM MporpamHoro 3adesnedeHns «STATISTICA» (StatSoft Inc.,
USA, Version 10). [TopiBHAHHS KiJIbKICHHX MOKa3HUKIB 3 HOPMAIBHUM PO3IOIIIOM IPOBEACHO 32 H0MOMOroo t-kputepito CThIOICHTA,
BIpOTiIHICTh BIAMIHHOCTEH BBaXKaJIM CTATUCTHYHO 3Hady1ioro npu p<0,05.

Komruieke qociikeHb MPOBEICHO Y MeXKaX BUKOHAHHSI 3aIUIAHOBAHMX TeM HAyKOBO-JOCIIIHUX pobiT Kadenpu neaiarpii, HeoHaTo-
JI0ri1 Ta MEPHHATAIBHOI MEAUIIMHHE ByKOBHHCHKOTO ep/KaBHOTO MEIMYHOIO YHIBEPCHTETY: « YIOCKOHAICHHSI HAIPSIMKIB IPOrHO3YBaHH,
JIarHOCTHKH 1 JiKyBaHHs IEPUHATAIBLHOT MATONOTI] y HOBOHAPO/PKEHHUX Ta [iTeil paHHBOTO BiKy, ONTHMI3aLlisi CXeM KaTaMHECTHIHOTO
criocrepekeHHs Ta peabinirauii» (depxauuii peectpauiiinuii Homep 0115U002768, tepmin Bukonanus 01.2015 p. —12.2019 p.) ta
«XpoHOoOioOrivHI i afganTamiliHi aCeKTH Ta 0COOIMBOCTI BEreTaTHBHOI PEeryJisiLiii IPY MaTONOT YHNUX CTaHAX Y JITeH Pi3HUX BIKOBHX
rpymn» ([epxxaBuuii peectpariiinuii Homep 01220002245, repmin Bukonantst 01.2020 p. —12.2024 p.)

PesyabraTn. Y HOBOHAPOPKEHUX OCHOBHOI IPYIH, TIOPIBHSHO 3 KOHTPOJIEM, BUSIBICHO BipOriaHe 3HIKEHHs moka3Hukis ['OII
ta C/T, mo cBi4UTh PO 3HAYHI MOPYLICHHS aKTHBHOCTI ()EPMEHTIB IUXaIbHOTO JIAHIIIOra Ta MOSICHIOE HEJOCTATHICTh 3aCBOEHHS
KHCHIO B OpraHi3Mi Ha KJIITHHHOMY Ta TKAHUHHOMY PiBHi, 3yMOBJIIOYH BOXKKICTh CTaHy HOBOHAapO/DKeHUX. Busnauenus pisus [ O ta
C/I' B nuHaMiLli CIIOCTEPEIKESHHS y IITEH 3aCBIAYMIO JIesike TIOKPAICHHs! JaHUX MOoKa3HUKIB. [Ipu Ba)KkoMy cTaHi HOBOHAPOKEHHX
BUSIBJICHO 3HAYHE MiBUIIeHHs nokazHrka HAJIH/, mpu noganbuioMy BiporiiHOMY 3pOCTaHHi HOTro piBHS y AMHAMILI CIIOCTEPEIKEHHSI.
Pospaxynku koediuienty ETJI y nynoBuHHiit KpOBi 1OKa3anu CyTTEBE 3HMKSHHSI TAHOTO MOKa3HUKAMHU MOPIBHSIHO 3 KOHTPOJIbHOIO
rpynoro. BusiBieHi nopymeHHs: BHY TPIiLIHbOKIITHHHOTO €HEPreTHYHOT0 0OMIHY 3a YMOB TiIIOKCIT CBi14aTh 3a AOLLIBHICTH MPOBEICH-
Hsl KOMIUICKCHUX HayKOBHX JOCIHIKEHb 3 METOI BHBYCHHSI MOXKJIMBOCTEH MPOBEICHHS BiIIOBIAHOT (hapMaKoIOriqHol KOPeKLil ajist
MiABUIICHHS e()eKTUBHOCTI JTIKyBaHHS MPU BaXXKNX (opMax MeprHaTaIbHOI MaTOJIOTI] y epeyacHO HapOIKEHHUX JiTeH.

BucHoBku: 1. Pesynsraramu 10CITiKeHb BUSBICHO CyTTeBe 3HIDKeHH nmokaszuukis 'O/ Ta C/AT" npu migsuienomy pisai HAJTH/T
ta koediuienty ETJI, 1o nmiarBepmKye HasiBHICTh CYTTEBUX MOPYILIEHb BHYTPIIHBOKIITHHHOTO €HEPIeTHYHOr0 0OMiHY Ta MpoIeciB
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MITOXOH/IPIaJIbHOTO OKHCHEHHS. 2. CBO€YacHE BHUSBJICHHS META0ONIYHUX MOPYIICHD 3 BU3HAYCHHSIM MTOKa3HUKIB MITOXOH/IPiaIbHOTO
OKHCHEHHS, 30KpeMa CHEPTeTHYHOTO OOMIHY, € aKTyaJIbHIM HAIPSMKOM YIOCKOHAJICHHS TIarHOCTUYHUX 3aXOJIiB IMPH BAKKUX (opMax
MePUHATAIBHOT TIATOJIOTI] Y MepeaYacHO HAPOKEHUX JITEH, Y maToreHe3i sIKMX TIOKCHYHE YPaKeHHS OpraHi3MYy.

KurouoBi ciioBa: HOBOHAPOJKEHI; TIepeI9acHO HAPOJPKEHI JIITH; TIMOKCis; MITOXOHpialbHA HEOCTATHICTh; CHEPTeTHIHUN
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Summary

Delayed cord clamping (DCC) and Umbilical cord milking (UCM) are the two methods of placental transfusion. Both
interventions improve hemoglobin, are safe with no risk of polycythemia and hyperbilirubinemia. UCM is beneficial in situation

were DCC is not feasible or contraindicated.

Objectives. 1) Comparison of UCM and DCC on following hematological parameters in term neonates-Cord Hemoglobin
at birth, Hemoglobin, Hematocrit and Bilirubin at 48 hours of life. 2) To compare Hb and ferritin levels of infants born with

UCM to that of DCC at 6 weeks of age.

Material and methods. A Prospective Case-Control Study. Newborns delivered by normal vaginal and elective lower segment
cesarean section underwent DCC. Neonates in whom DCC was not feasible underwent UCM. 56 neonates in each group were
followed up to 6 weeks. Cord hemoglobin at birth, hemoglobin, hematocrit and bilirubin were sent at 48 hours, and during
6 weeks of life, Hb and serum ferritin was estimated in both groups and compared.

Results: At 48 hours, mean hemoglobin is 18.75 and 19.38 g/dL, mean hematocrit is 52.20 and 53.94 %, and mean total
bilirubin is 11.56 and 10.39 mg/dL in the DCC and UCM groups, respectively. Mean hemoglobin at 6 weeks is 11.37 and 11.6 gm/
dL and mean serum ferritin is 207.2 and 252.63 mcg/L in the DCC and UCM groups, respectively. No increase in the incidence
of neonatal jaundice or polycythemia was observed in either group.

Conclusion. Both the methods of placental transfusions DCC and UCM are equally effective and have comparable benefit
on hematological parameters in full term neonates at 48 hours of life and at 6 weeks of life.

Key words: Umbilical Cord Milking; UCM; Delayed Cord Clamping; DCC; Placental Transfusion.

Introduction

Iron deficiency anemia of infancy is associated with poor
cognitive, physical, social, and emotional outcomes. The
most important finding regarding iron deficiency anemia
of infancy is that its effects are usually permanent and do
not improve with iron supplementation [1]. The lifelong,
irreversible effects of iron deficiency anemia during infancy
underscore the notion that prevention of iron deficiency
anemia is better than treatment, especially during infancy
and early childhood [2]. Iron stores at birth determine iron
status during infancy and early childhood. Therefore, any
intervention that increases total body iron stores at birth is
important [3]. Blood continues to flow through the umbilical
arteries (from the newborn to the placenta) for 20-25 seconds
after birth and then becomes negligible by 45 seconds. Blood
continues to flow from the placenta to the newborn in the
umbilical vein for up to 3 minutes after birth [4, 5].

Early Cord Clamping (ECC) or Immediate Cord
Clamping (ICC) is the clamping of the umbilical cord
within 30 seconds of birth. It may not be beneficial to the
newborn and can deprive the newborn of up to a quarter
of its blood volume and iron stores [6].

Placental transfusion is an additional volume of blood
transferred to the newborn during birth. Within 1 minute of
birth, approximately 80 ml of placental blood is transferred
to the newborn, reaching 100 ml by 3 minutes in term
newborns. This provides about 40-50 mg/kg of iron to
term newborns, which can prevent iron deficiency anemia
during the first year of life [7].

In delayed cord clamping (DCC), placental transfusion
occurs passively at a slow rate and is usually dependent
on uterine contractions. In umbilical cord milking (UCM),
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placental blood transfusion is done actively by milking
the blood towards the baby. It’s preferred in cases where
a depressed infant needs resuscitation and DCC is not
possible or appropriate [10].

UCM increases circulating blood volume, decreases the
need for blood transfusion, reduces the incidence of high-grade
intraventricular hemorrhage in preterm infants, increases iron
stores, and improves hemoglobin by 6 months of age [12].
When UCM is performed at birth, increased ferritin levels are
observed in late preterm infants at 6 weeks of age [13]. There
is evidence strongly suggesting that umbilical cord milking
effectively increases placental blood transfusion, which is rich
in stem cells and red blood cells at birth, resulting in benefits
superior to immediate cord clamping (ICC) [14]. UCM is
more beneficial in neonates where DCC is not possible.

Objectives. 1) Comparison of UCM and DCC on
following hematological parameters in term neonates-Cord
Hemoglobin at birth, Hemoglobin, Hematocrit and Bilirubin
at 48 hours of life. 2) To compare Hb and ferritin levels of
infants born with UCM to that of DCC at 6 weeks of age.

Material and methods

Study design. The present study is a hospital based
prospective case-control study conducted at Department of
Paediatrics Sri Dharmasthala Manjunatheshwara College of
Medical Sciences and Hospital (SDMCMS&H), Dharwad,
India. The study period was one year from December
2019 to November 2020. The study was approved by
the institutional ethics committee. All the relevant data
were collected in a pre-designed proforma after obtaining
informed consent from the parents or guardians.
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All term neonates (37 weeks to 41+6 weeks of
gestation) delivered by either vaginal delivery or lower
segment cesarean section (LSCS) to non-anemic mothers
(with maternal Hb more than 11 g/dl) during the study
period were included in the study.

Neonates born to mothers with conditions such
as hemodynamic instability, abnormal placentation,
abruptio placentae, placenta previa, maternal hemorrhage
(i.e. Neonates born to mothers with conditions such as
hemodynamic instability, abnormal placentation, abruptio
placenta previa, maternal hemorrhage (i.e., bleeding
placenta previa), active maternal seizure, placental and
neonatal conditions in which placental circulation is
not intact (e.g., tight nuchal cord, vasa previa, cord
avulsion, IUGR with abnormal Doppler evaluation), Rh
isoimmunization, twins/multiples, or major congenital
malformations were excluded from the study.

These neonates were divided into groups based on the
intervention performed. The neonates without risk factors
underwent DCC and those term neonates in whom DCC
is not feasible were assigned to UCM. Neonates who
required resuscitation at birth, umbilical cord milking was
done simultaneously by two separate persons involved
in neonatal resuscitation without disturbing/delaying for
resuscitation. The neonates in whom UCM was performed
were considered as cases and the neonates in whom DCC
was performed were considered as controls.

In our study, DCC was defined as delay in clamping the
umbilical cord until pulsation stops or up to 2 to 3 minutes
after delivery. UCM is defined as a procedure in which an

intact cord or a cut cord is grasped and blood is pushed 3-4
times towards the neonate in a time frame of about 20 seconds.

All the details of the newborns were recorded in a pre-
designed proforma. All neonates included in the study were
sent for umbilical cord hemoglobin. After 48 hours of birth,
hemoglobin hematocrit and bilirubin levels were sent and the
results were compared between both the groups. Both groups
of newborns were monitored daily for clinical signs of jaundice
and polycythemia. These newborns were followed up at OPD
at 6 weeks of age. These neonates were advised to breastfeed
exclusively and were not given any supplements other than
vitamin D3. At 6 weeks, serum hemoglobin and ferritin were
measured and compared between the two groups. Hemoglobin
and hematocrit levels were estimated using a Sysmex XN1000
fully automated analyzer, bilirubin levels were estimated
using a SEIMENS EXL-200 machine, and serum ferritin
was estimated using a SIEMENS ADVIA CENTAUR X P
machine by chemiluminescence immunoassay.

Statistical Analysis. All data were entered into
Microsoft Excel version 2203 and analyzed using SPSS
software version 23.0 for Windows (IBM Corp., Armonk, NY,
USA). Categorical variables were expressed as percentages
and continuous variables as mean + SD or median. Chi-
squared test was used to analyze categorical variables, and
Student’s independent t-test was used to analyze continuous
variables. p-value <0.05 was considered significant.

Results. There were 5201 deliveries during the study
period. A total of 866 mothers were eligible for the study.

Total number of live birth during study period

N=5201
Consent
\ 4 _
1. Term pregnancy Exlglrl;?eer?n(rrl:ﬁga
2. Singletone € Eligible n=866 : T _
2. Anemic mother n=2014

pregnancy - ;

. 3. Active maternal seizure n=430
3. Non anemic mother 4 IUGR with abi 21 dopol
4. Willing to follow vt with gbnormal doppier
up Und | . 5. Rh issoimmunization n=137

nderwent Intervention 6. Twins n=180

DCC/UCM n=419

7. Congenital placental

DCC donen=343 |€

malformation n=582
8. Consent refused n=87

v

Cases Excluded if DCC is <120 sec
n=56

\

Failure to follow up
n=287

v

Follow up done at 6 weeks
n=56

A 4

UCM done n=76

y

Failureto follow up
n=20

Follow up done at 6 weeks
n=56

Fig. 1. Flow chart of study
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As shown in Figure 1, 419 neonates underwent the
intervention. The 56 neonates of UCM group were taken
as cases and 56 neonates of DCC group were taken as
controls and all the relevant data were collected from both
the group and the results were compared between two
groups. Neonates of both the groups were followed up till
6 weeks of age.

In our study, out of 112 infants, 48 were boys (20 in
DCC group and 28 in UCM group) and 64 were girls (36
in DCC group and 28 in UCM group) as shown in Figure
2 above. There was no significant statistical difference in
gender between the two groups.

The mean birth weight in DCC group was 2.92 kg and
in UCM group was 2.84 kg with mean difference of 0.09,
it was not statistically significant with p value of 0.227.

As shown in Table 2, the mean hemoglobin and
hematocrit levels were higher in UCM group compared

40

35

30

28
25
20
20
15
10
5
0

Male

to DCC group, but the difference was not statistically
significant. The mean TSB (total serum bilirubin) at 48
hours is 11.56 mg/dL in DCC group and 10.39 mg/dL in
UCM group. TSB levels are higher in the DCC group than
in the UCM group and this difference was statistically
significant.

As shown in the Table 1, there is no statically significant
difference in the cord hemoglobin between both the groups.

8.92 % (n=5) neonates in each group had
hyperbilirubinemia requiring phototherapy for 12 to 24
hours. The mean peak serum total bilirubin among infants
admitted for phototherapy was 14.976 mg/dL in the DCC
group and 15.548 mg/dL in the UCM group, with a mean
difference of 0.572. None of the babies in both the groups
had hyperbilirubinemia of exchange transfusion range.
Both methods of placental transfusion are safe and have
no risk of hyperbilirubinemia.

36
I 28

Female

EDCC mUCM

*p-value = 0.127

Fig. 2. Gender wise comparison of both study group

Table 1
Comparison of both group for cord hemoglobin, g/dL
Group Mean Hb SD p value
DCC 15.58 1.01
UCM 15.74 1.08 0.0706
Table 2
Comparison of hematological parameter between both the groups at 48 hours
Grou DCC UCM p-value
P Mean SD Mean SD
Hb, g/dL 18.75 1.80 19.38 1.81 0.0693
Hematocrit, % 52.20 4.70 53.94 4.86 0.0500*
Total bilirubin, mg/dL 11.56 2.43 10.39 3.30 0.0339*
Direct bilirubin, mg/dL 0.38 0.14 0.35 0.17 0.3347
*p-value < 0.05
Table 3
Comparison of two groups cord Hb, Hb at 48 hours and 6 weeks
. . DCC group UCM group
Time points Mean D Mean sD p-value
Cord Hb, g/dL 15.58 1.01 15.74 1.08 0.0706
Hb at 48 hours, g/dL 18.75 1.80 19.38 1.81 0.0693
Hb at 6 weeks, g/dL 11.37 1.23 11.61 1.36 0.3172
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As shown in Table 3, the mean cord hemoglobin
in the DCC group is 15.28 g/dL and in the UCM
group is 15.74 g/dL. The mean difference was 0.16.
Mean hemoglobin at 48 hours of life in DCC group is
18.75 g/dL and in UCM group is 19.38 g/dL and mean
difference is 0.63. Hemoglobin value done during follow
up at 6 weeks in both groups showed that, mean Hb of
11.37 and 11.61 g/dL in DCC group and in UCM group

respectively and mean difference was 0.25. There was no
statistically significant difference in hemoglobin values
between both the groups at 48 hours, 6 weeks and cord
hemoglobin.

As shown in the Figure 3, mean increase in hemoglobin
levels at 48 hours in both groups. And we also noticed fall
in hemoglobin levels at 6weeks follow-up both groups,
which corresponds to physiological anaemia of infancy.

21,00
20,00 -
19,00 -
18,00 -
17,00 -
16,00 -
15,00 -
14,00 -
13,00 -
12,00 -
11,00 -
10,00 -

15,74

Mean value

19,38

18,7

11,61
1,37

9,00
Cord Hb

Hb at 48 hrs

Hb at 6 weeks

={1=DCC group

=/=UCM group

Fig. 3. Comparison of trends of change in hemoglobin (g/dL) value in both the groups

Table 4
Comparison of two groups ferritin at 6 weeks, mcg/L
DCC group UCM group
Time points p-value
Mean SD Mean SD
Ferritin at 6 weeks 207.2 69.98 252.63 130.02 0.0233*

*p<0.05

Table 4 shows that the mean serum ferritin level in
DCC group is 207.2 and in UCM group is 252.63 (mcg/L).
Mean difference is 45.39, there is statistically significant
difference in serum ferritin levels (corresponding to iron
storage levels) at 6 weeks of follow-up. Neonates who
underwent UCM have comparatively more iron stores
than the neonates who underwent DCC. During the 6-week
follow-up period, none of the infants were readmitted to
the hospital or received a blood transfusion.

Discussion. We compared the effects of cord milking
with those of delayed cord clamping on hematologic
parameters at 48 hours and 6 weeks of age in term
neonates. We observed that cord milking in term neonates
is as safe and effective as delayed cord clamping in
improving hemoglobin levels and iron stores.

In the present study, there was no statistically significant
difference between the mean hemoglobin levels in both the
groups, hence both the groups, cases and controls were
comparable. The results were at par with the results of the
study done by Jaiswal et al [12], Panburana et al [7], Yadav
et al and Singh and Gupta et al [15, 16].

It was observed that at 6 weeks follow-up of both the
study groups the mean hemoglobin levels remains same, there
was no statistically significant difference in mean hemoglobin
values. These results were comparable to the studies done by
Jaiswal et al and Yadav et al [12, 15]. However, Hb levels
and serum ferritin levels were significantly higher in our
study as compared to the study conducted by Jaiswal et al
[12]. In the study conducted by Upadhya et al [13], the serum
ferritin levels are higher in UCM group than in DCC group
at 6 weeks follow-up, which correlates with the results of our
study. However, the serum ferritin level of DCC group was
higher in the study of Yadav et al [15].

In a study conducted in 2006 by Chaparro et al [17],
the ferritin level at 6 months of age was higher in the
DCC group than in the ECC group (mean difference of
11.80 ug/L). In the study by R. Bora et al [3] in 2012-13,
the mean serum ferritin at 6 months of follow-up in the
ECC group was 70.8 ng/mL, while in the UCM group it
was 113.9 ng/mL, with a mean difference of 43.9 ng/mL,
which was statistically significant. In another study by
Upadhyay A. et al [11] in 2013, the mean serum ferritin
at 6 weeks follow-up was significantly higher in UCM
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group (355.9 mcg/L) than in ICC group (177.5 mcg/L). In
the present study, serum ferritin at 6 weeks follow-up was
higher in DCC group compared to UCM group.

In our study, 8.92 % (n=5) neonates in each group had
hyperbilirubinemia requiring phototherapy which was
higher than the study of Upadhyay A. et al [11] where none
of the neonates had peak hyperbilirubinemia requiring
intensive phototherapy or exchange transfusion. The
studies by Panburana et al, Upadhya A. et al, Jaiswal et al
and Yadav et al [7, 11, 12, 15] showed a difference in the
development of polycythemia between the immediate and
delayed cord clamping groups. But in these studies, the
results were compared with groups that had ICC and DCC.
In our study, the DCC group was compared with the UCM
group, but none of the group neonates had polycythemia
requiring monitoring or intervention.

Conclusions. UCM is as effective as DCC in

achieving higher hemoglobin and ferritin levels in term
neonates. At 48 hours of life, both interventions yield
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BILJIVB 3LIJ)KYBAHHS IYIIOBUHHOI KPOBI HA TEMATOJIOTTYHI TIAPAMETPH Y JOHOIIEHUX
HOBOHAPO/JKEHUX: JOCJIAKEHHS «BUTTAJOK-KOHTPOJIb» B JIIKAPHI TPETUHHOI'O PIBHSA
MEJIUYHOI'O OBCJIYT'OBYBAHHSI

A. Cankannasap', 5. Macani®, K. I1. Ilpakaus*

KoJuteok MeTMUHUX T0CTiIZKeHb Ta JiKapHi
(m. Kapuaraxa, Inpisi)*
Meauuna Jgikapust Ta gocaignuubkuii nentp Lpi b. M. [larina
(m. Kapuaraxa, Inpist)?

Pesrome.

Bincrpouene neperuckanns mynosusu (Delayed cord clamping, DCC) i 3uimkyBanus nynosurHoi kposi (Umbilical cord milking,
UCM) € 1BoMa MeTOIaMH TITIalieHTapHoi Tpancdysii. O6uaBa Brpy4aHHs MiBUIILYIOTh PiBeHb TeMOINIO0iHY, € 0e3[eUHNMH, HE BUKJIH-
KaroTh noinuremii Ta rinep6inipy6inemii. UCM e xopucaum y curyanii, konmm DCC memorxiiBrit a00 IpOTHIIOKa3aHHUH.

Mera pocuimxenns. 1) Iopisasiaast UCM i DCC 11010 HACTYIHUX reMaTOJION YHHX apaMeTpiB Y JOHOLICHHX HOBOHAPO/DKCHHX!
reMorIo0iH MyHOBUHHOI KPOBI P HApOJUKEHHI, reMOrI00iH, reMaTtoKpHT i 6inipy0iH yepe3 48 roxuH sxuttsi. 2) [TopiBHATH piBHI Te-
MOIIOOIHY Ta (PepUTHHY Yy HEMOBIIST, HApOKeHHX 13 3actocyBanHsM UCM, nopiBasHo 3 Texnomnoriero DCC, y Bini 6 THkHIB.

Marepiaa i MmeToan mpocaizkeHHs. [IpocIeKTHBHE HOCHTIKEHHS THITY «BUIA{OK-KOHTPONIBY». J{ITSIM, HAPOIKEHUM IILIIXOM
3BHYAIfHOTrO BariHaJLHOTO Ta INIAHOBOTO KECApeBOTO PO3THUHY HIKHBOTO cerMenTa, nposeneno DCC. YV Bumankax, ne DCC ne Gyio
MoxmBHM, 1poseieHo UCM. 3a 56 HoBoHApOKEHNMH y KOXKHIH IpyIi croctepiranu 1o 6 TrokHiB. [eMomIo0iH ITymoBUHN IPH HApOJ-
JKE€HHI, FeMONJIO01H, TeMaToKpHT 1 Oiipy0iH Bu3Havany depe3 48 roanH, a mpoTaroM 6 TIDKHIB SKUTTS OI[IHIOBAJIM PiBEHb TeMOIIO0IHy
Ta (PepUTHH CHPOBATKH B 000X Tpymax.

PesyabraTu nocaipkenns. Yepes 48 roau cepeHiil piBeHb remoriodiny cranosus 18,75 1 19,38 /i, cepenniit rematokput
cranoBuB 52,20 1 53,94 %, a cepenHiii piBeHb 3aranpHoro Ounipy6iny — 11,56 i 10,39 mr/in y rpynax DCC i UCM Biamnogigso. Cepen-
Hiii piBeHb remoro6iny uepes 6 TikHiB cranoBuB 11,37 1 11,61 1/, a cepenniii piBeHb cupoBarkoBoro ¢eputuny — 207,2 i 252,63
y rpynax DCC i UCM BinnoBinHo. B 060X rpymax He cocTepiraiocs i JBUIICHHS YaCTOTH HEOHATAIBHOT YKOBTSHHII 200 OTinuTeMii.

BucnoBok. O6uisa meronu mianenraproi tpancdysii DCC i UCM e oqnakoBO e()eKTUBHEMH Ta MAalOTh MOPIBHSAHHY KOPHCTD
II0/I0 TEMATOJIOTIYHUX TTapaMeTpiB y JOHOIICHUX HOBOHAPOKEHHX Ha 48-1 ropnHi Ta Ha 6-My THXKHI KHUTTS.

KutrouoBi cj10Ba: suimpkysanns mynosunnoi kposi; UCM; BijicTpouene nepe tuckanns mynosunu; DCC; marientapna TpaHcdys3is.
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Summary.

The main burden of neonatal morbidity in critically ill preterm infants, despite significant achievements and rapid development
of care technologies, is most often associated with neonatal sepsis, perinatal asphyxia and the development of multiple organ failure
syndrome. As a component of this syndrome, newborns with combined perinatal pathology in the early neonatal period manifest
severe renal dysfunction up to acute kidney injury, which is closely correlated with increased mortality. The incidence of acute kidney
injury in critically ill preterm infants varies widely, ranging from 25 to 77 % according to different neonatal data. A major problem
in the field of neonatal nephrology is the lack of uniform approaches for the diagnosis of moderate and severe renal dysfunction
at the subclinical stage, which would allow the timely formation of risk groups and the optimization of interventional strategies.

Aim of the study. To analyze the data on clinical characteristics, risk factors, and results of additional paraclinical
examinations in preterm infants with gestational age of 34-36/6 weeks who had severe and moderate perinatal pathology during
the early neonatal period.

Material and methods. A comprehensive study of 91 premature infants with moderate and severe perinatal pathology was
conducted, of which group I consisted of 30 children with severe perinatal pathology at 34-36/6 weeks’ gestation, group 11-30
children with moderate perinatal pathology at 34-36/6 weeks’ gestation; group 111 (control) consisted of 31 conditionally healthy
premature infants at 34-36/6 weeks’ gestation.

The diagnosis of acute kidney injury in neonates in the comparison groups was made according to the International Criteria
for Kidney Disease: Improving Global Outcomes as modified by J. G. Jetton and D. J. Askenazi (2015). The international scale
Neonatal Multiple Organ Dysfunction Score was used to assess the severity of multiorgan dysfunction in perinatal pathology.
The effectiveness of therapeutic interventions was assessed using the international scale Neonatal Therapeutic Intervention
Scoring Scale, and the severity of the patient’s condition in dynamics was assessed using the neonatal scale Score for Neonatal
Acute Physiology.

Methods of laboratory research. The study of the biochemical spectrum of urine in children of the observation groups,
in particular, the determination of the level of markers of kidney damage — alpha-1-microglobulin, beta-2-microglobulin,
microalbumin, cystatin C was carried out on the basis of the problematic research laboratory of the Bukovinian State Medical
University of the Ministry of Health of Ukraine using the automatic analyzer kACCENT-200» and «<ACCENT-200 Il CEN». Urine
was collected on the 3rd day of life (between 48-72 hours of life), in sterile disposable containers, in the amount of at least 5 ml.
At the same time, a blood sample for cystatin C determination was taken in the amount of 0.5-1.0 ml, in accordance with the rules
of asepsis and antisepsis in disposable sterile tubes. A turbodimensional immunoassay was used to determine the concentration of
cystatin C and urinary microalbumin. Determination of alpha-1-microglobulin was performed using an ACCENT-200 automated
analyzer by measuring agglutination by change in absorbance (572 nm), with actual concentration determined by interpolation
from a calibration curve constructed using calibrators of known concentration. The concentration of beta-2-microglobulin in
urine was determined by the method of competitive chemiluminescence analysis.

The studies were conducted in accordance with the basic provisions of GCP (1996), the Convention of the Council of Europe
on Human Rights and Biomedicine (April 4, 1997), the World Medical Association Declaration of Helsinki on Ethical Principles
for Research Involving Human Subjects (1964-2008), Order of the Ministry of Health of Ukraine No. 690 of September 23, 2009
(as amended by Order of the Ministry of Health of Ukraine No. 523 of July 12, 2012).

Statistical analysis of the results was performed using Statistica 10 software (StatSoft Inc., USA, 2010), MedCalc software
(version 16.1) with calculation of chi-squared, odds ratio (OR), 95 % confidence interval (Cl), statistically significant differences
between the study groups were considered at a value of p<0.005. Receiver operating characteristic (ROC) curves, area under
ROC (AUROC), sensitivity (SN), and specificity (SP) were analyzed using MedCalc software (version 16.1).

The research work was carried out within the framework of research of the Department of Pediatrics, Neonatology and
Perinatal Medicine of the Bukovinian State Medical University: Research project «Improvement of directions of prognostication,
diagnosis and treatment of perinatal pathology in newborns and infants, optimization of schemes of catamnestic observation
and rehabilitation» (State registration number 0115U002768, term of implementation 2015-2019); Research project
«Chronobiological and adaptive aspects and features of vegetative regulation in pathological conditions in children of different
age groups» (State registration number 0122U002245, term of implementation 2020-2024).

Study results. The data obtained showed statistically significant associations between the risk of severe renal dysfunction
and a number of antenatal and postnatal factors that adversely afféct the course of the early neonatal period. These included
fetal distress during pregnancy and delivery, emergency cesarean section, risk of spontaneous abortion and preterm birth, and
impaired fetal-placental blood flow. Statistically significant associations with the development of moderate and severe renal
dysfunction are associated with a burdened history of maternal extragenital pathology, namely cardiovascular, urinary system,
and anemia (p<0.005). The structure of perinatal pathology in preterm infants is often combined and difficult to diagnose.
A significant proportion of newborns had clinical manifestations of multiple organ failure syndrome, including signs of renal
dysfunction. Therefore, it is expedient to study a set of the latest potential biomarkers of renal dysfunction, such as cystatin C,
alpha-1-microglobulin, beta-2-microglobulin and microalbumin, in order to create an appropriate prognostic model and timely
form risk groups among this category of children.
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Conclusions. The basis for the development of moderate and severe renal dysfunction in premature infants with perinatal
pathology is polyetiology against the background of morphological and functional immaturity of the body, which has a clear
relationship with gestational age and birth weight. The compensatory and adaptive properties of the «<immature» kidneys at birth
are limited, which, in the presence of combined pathology, plays a significant role in shaping the severity of the course of the
disease. Early prognosis and diagnosis of renal dysfunction in the early stages of its development makes it possible to improve
the quality and efféctiveness of medical care and improve treatment outcomes.

Key words: Children; Preterm Infants; Acute Kidney Injury; Risk Factors; Clinical Characteristics; Laboratory Diagnostics.

Introduction

In 2016, the international multidisciplinary group
The Neonatal Kidney Collaborative (NKC) developed
the AWAKEN (Assessment of Worldwide Acute Kidney
Injury Epidemiology in Neonates) study program to
investigate the population epidemiology of AKI, the main
risk factors, the impact of fluid balance on the risk of acute
kidney injury (AKI), and short-term outcomes in preterm
infants (PICU). The prevalence of ARF reaches 10-30 %
in neonates admitted to the neonatal intensive care unit
(NICU) [1], with a higher incidence of AKI in newborn
boys. In very low birth weight (VLBW) infants, the
prevalence of AKI reaches 18 %, the mortality rate from
AKI compared to no AKI in this pediatric group reaches
55 % versus 5 %, in extremely low birth weight (ELBW)
infants, the prevalence of AKI is 13 %, the mortality rate
from AKI compared to no AKI in this group is 70 % versus
22 %. In sick term and late preterm infants (34-36 weeks)
the prevalence reaches 18 %, mortality — 22 % vs 0 %,
in infants with sepsis — the prevalence is 26 %, mortality
70 % vs 25 % in the control group without sepsis, in
newborns with asphyxia the prevalence of AKI reaches
38 %, mortality 14 % vs 2 % in the control group [2-5].

Numerous studies have demonstrated an inverse
relationship between gestational age (GA), body weight
and the incidence of AKI in the early neonatal period.
The incidence of AKI in neonates, depending on the
definition and method of study (KDIGO, AKIN, pRIFLE
classification), ranges from 2.5 % to 17.6 % in NICU
patients, can reach 40 % in VLBW neonates and up to
60 % in ELBW neonates [6]. Since the kidneys are the
central organ of drug excretion, they are the main target
of possible toxicity, especially in the development of
typical conditions characteristic of premature infants
(P1) (respiratory distress syndrome, perinatal asphyxia,
severe infections, sepsis, hemodynamic instability, etc.) In
hospitalized children, exposure to nephrotoxic drugs is one
of the most common factors in the development of AKI,
accounting for approximately 16 % of AKI cases [7, 8].

The main pathogenetic mechanisms of renal dysfunction
in Pl under conditions of perinatal pathology are inextricably
linked to morphological and functional features, as well
as compensatory and adaptive responses of the body
against the background of preterm birth. In particular,
understanding the mechanisms of postnatal renal adaptation
is a key element in the prognosis and prevention of severe
renal dysfunction, including the development of AKI.

The pathophysiological mechanisms in the setting
of hypoxia and/or reperfusion injury are quite complex,
but can be divided into 2 main pathways: microvascular
and tubular [9-11]. The microvascular mechanism is
an increase in vasospasm, endothelial dysfunction, and

increased leukocyte adhesion with subsequent initiation
of inflammatory mechanisms. The tubular mechanism
is due to disruption of the cytoskeleton with initiation of
cellular apoptosis, autophagy, and necrosis [9-11]. The
consequence is the formation of a pathological «vicious
circle» at the molecular and cellular level: vasoactive
proinflammatory mediators activate a «positive» feedback
cascade, resulting in decreased tubular and glomerular
perfusion with their subsequent destruction (tubular
component), which in turn leads to increased production
of proinflammatory mediators and further deepening
of ischemic, destructive and proinflammatory changes
(microvascular component) [9-11].

In recent years, a significant amount of research has
been devoted to the study of the latest biomarkers in the
field of neonatal nephrology, as this pediatric cohort is the
most challenging for the clinician. It is worth noting that
despite the rapid development of this field, there is still no
«gold standard» for the diagnosis of renal dysfunction in
P1. The complexity of the scientific search is due to the fact
that the validation of renal biomarkers for the diagnosis
of severe renal dysfunction and AKI in Pl is inextricably
linked to GA, birth weight, as well as a complex of antenatal
and postnatal factors that can significantly influence their
levels [12,13]. This phenomenon may also be due to the
inability of immature renal tubules to reabsorb proteins. As
glomerulo-tubular differentiation continues up to 34 weeks,
baseline levels of potential biomarkers may vary depending
on GA. An in-depth study of the mechanisms of postnatal
development of «immature» kidneys and the associated
changes in laboratory parameters of common and advanced
laboratory markers is needed to establish the relationship
between biomarkers and the reported outcomes — the risk
of severe renal dysfunction and AKI [12-14].

In view of the above, understanding how the levels of
indicators in urine and plasma vary in children during the
early neonatal period, depending on GA and body weight,
the presence of concomitant combined pathology, and the
search for the most effective indicator biomarkers is crucial
for determining a further strategy for differential diagnosis
and the formation of risk groups. The main problem
remains the lack of results from multicenter studies, given
the complexity of this pediatric cohort of newborns and the
multifactorial nature and diversity of perinatal pathology.

Aim of the study: To analyze the risk factors, clinical
characteristics, and results of additional paraclinical
examinations in preterm infants of 34-36 weeks gestational
age who had signs of renal dysfunction in the early neonatal
period to determine their specificity and sensitivity in
moderate and severe perinatal pathology.

Material and methods of the study.
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In the course of the study, we analyzed data from
pregnancy exchange cards (F No. 113/0), birth histories
(F No. 096/0), and neonatal development histories (F No.
112/0) of 91 Pls treated in the neonatal intensive care unit
(NICU) of the City Clinical Maternity Hospital No. 2 in
Chernivtsi during 2017-2021.

The study groups were formed according to the severity
of the underlying perinatal pathology. Group I consisted of 30
Pls with a gestational age of 34-36/6 weeks with severe forms
of perinatal pathology; group 11-30 Pls with a gestational age
of 34-36/6 weeks with clinical signs of moderate perinatal
pathology; group I11 (control) consisted of 31 conditionally
healthy PIs with a gestational age of 34-36/6 weeks at birth.

Inclusion criteria: neonates with gestational age of
25-36/6 weeks, weight > 500 g and < 2500 g, and with
informed parental consent to participate in the clinical trial.
Exclusion criteria: weight <500 g and > 2500 g, gestational
age < 25 weeks and > 37 weeks, lack of informed parental
consent to participate in the clinical trial, congenital
malformations, early neonatal sepsis.

The severity of the neonatal condition was assessed
using the Score for Neonatal Acute Physiology (SNAPPE
I) [15]. In conditions of severe perinatal pathology, the
severity of multiple organ failure syndrome (MOS) was
determined using the Neonatal Multiple Organ Dysfunction
Score (NEOMOD, 2001), where each individual child was
assigned a score according to the results of the assessment
of certain criteria. According to the score, 10 or more points
indicated a severe degree of multiple organ dysfunction,
7-10 points—a moderate degree, <7 points—a mild degree
[16]. All Pls in the first group of the study had a NEOMOD
score of 10 points or more. Verification of the diagnosis of
severe renal dysfunction, including AKI, was performed
using internationally accepted Kidney Disease criteria:
Improving Global Outcomes (KDIGO) as modified by
J. G. Jetton and D. J. Askenazi (serum creatinine level
greater than 26.5 umol/L — 2-fold increase in consecutive
measurements within 48 hours) and/or hourly diuresis less
than 0.5 mL/kg/hour over 6 hours [17].

Methods of laboratory research

The study of the biochemical spectrum of urine
in children of the observation groups, in particular,
the determination of the level of markers of kidney
damage — alpha-1-microglobulin, beta-2-microglobulin,
microalbumin, cystatin C was carried out on the basis of
the problematic research laboratory of the Bukovinian
State Medical University of the Ministry of Health of
Ukraine using the automatic analyzer k<ACCENT-200»
and «ACCENT-200 Il CEN». Urine was collected on the
3rd day of life (between 48-72 hours of life), in sterile
disposable containers, in the amount of at least 5 ml. Blood
samples for cystatin C determination were taken at the same
time, in the amount of 0.5-1.0 ml, in accordance with the
rules of asepsis and antisepsis, in disposable sterile tubes.
A turbodimensional immunoassay was used to determine
the concentration of cystatin C and urinary microalbumin.
Determination of alpha-1-microglobulin content was
performed using an automated analyzer ACCENT-200
by determining agglutination by change in absorbance
(572 nm), with determination of actual concentration by
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interpolation with a calibration curve established using
calibrators of known concentration. The concentration
of beta-2-microglobulin in urine was determined by the
method of competitive chemiluminescence analysis.

The studies were conducted in accordance with the
basic provisions of GCP (1996), the Convention of the
Council of Europe on Human Rights and Biomedicine
(April 4,1997), the World Medical Association Declaration
of Helsinki on Ethical Principles for Research Involving
Human Subjects (1964-2008), Order of the Ministry
of Health of Ukraine No. 690 of September 23, 2009
(as amended by Order of the Ministry of Health of Ukraine
No. 523 of July 12, 2012).

Statistical analysis of the results was performed using
Statistica 10 software (StatSoft Inc., USA, 2010), MedCalc
software (version 16.1) with calculation of chi-squared,
odds ratio (ORY), 95 % confidence interval (Cl), statistically
significant differences between the study groups were
considered at a value of p<0.005. Receiver operating
characteristic (ROC) curves, area under ROC (AUROC),
sensitivity (SN), and specificity (SP) were analyzed using
MedCalc software (version 16.1).

The research work was carried out within the
framework of scientific topics of the Department of
Pediatrics, Neonatology and Perinatal Medicine of the
Bukovinian State Medical University: Research work
«Improvement of directions of prognosis, diagnosis and
treatment of perinatal pathology in newborns and infants,
optimization of schemes of catamnestic observation and
rehabilitation» (State registration number 0115U002768,
term of execution 01.2015-12.2019); Research work
«Chronobiological and adaptive aspects and peculiarities
of vegetative regulation in pathological conditions in
children of different age groups» (State registration number
0122U002245, term of execution 01.2020-12.2024).

Results of the study and discussion

Group | included 30 children with severe perinatal
pathology. In this subgroup, 8 children (26.64 %) were
born at 34 weeks of gestation, 13 children (43.29 %) at
35 weeks of gestation, and 9 children (29.97 %) at 36/6
weeks of gestation. The mean birth weight of the newborns
was 2288.50+217.05 ¢, body length 44.70+£2.45 cm,
head circumference 30.36+2.07 cm, chest circumference
31.23+1.52 cm. There were 18 boys (59.94 %) and 12 girls
(40.06 %) in this group.

The average Apgar score at the end of 1 minute of life
in the newborns of group | was 5.40+1.30 points, at the end
of 5 minutes —6.50+0.82 points. In 13 infants of this group
(43.29 %) there were clinical signs of moderate respiratory
distress immediately after birth, which increased in dynamics
to severe; in 17 infants (56.71 %) severe respiratory distress
was observed immediately after birth. The mean duration
of artificial lung ventilation (ALV) in the children was
5.40+2.12 days. Clinical signs of severe hypoxic-ischemic
central nervous system (HIS CNS) damage with dominance
of depression syndrome were observed in 12 newborns
(40.06 %); 6 children (24.00 %) had clinical signs of
neonatal encephalopathy; 4 newborns (13. 32 %) had signs
of first degree intraventricular hemorrhage (IVH), 1 child
(3.33 %) had signs of IVH 1I; 6 children (16.65 %) had
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signs of subependymal hemorrhage (SEH) I, 4 children
(13.32 %) had signs of SEH Il. Clinical signs of cerebral
edema were observed in 4 neonates (13.32 %), and clinical
signs of convulsive syndrome were observed in 4 neonates
(13.32 %). Clinical manifestations of multiple organ failure
syndrome (MOS) were observed in 8 children (26.64 %)
of this group, of which 8 cases (26.64 %) had CNS and
respiratory system (RS) damage, 4 cases (13, 32 %) —
cardiovascular system (CVS) lesions, 2 newborns (6.66 %)
had anemia, 2 children (6.66 %) had hemorrhagic syndrome,
and 2 cases (6.66 %) had disseminated intravascular
coagulation. In 6 neonates of the first observation group
(19.98 %), lesions of the gastrointestinal tract (GIT)
were observed, accompanied by signs of decreased food
tolerance. In 8 IPAs (26.64 %) of this group, manifestations
of jaundice of prematurity were noted in the first week of
life. In 13 children of this group (43.29 %) the condition at
birth was considered moderate, but during the first day of
life it deteriorated to severe; in 17 children (56.71 %) the
general condition at birth was considered severe. The mean
length of hospital stay was 7.46+3.60 days.

Group 11 of the study consisted of 30 PIs with moderate
perinatal pathology born at 34-36/6 weeks of gestation.
Among the newborns of this group, 6 children (19.98 %)
were born at 34 weeks gestational age, 15 children
(49.95 %) — 35 weeks, and 9 children (30.07 %) — 36/6
weeks. The mean birth weight of the newborns was
2158.33+£249.89 g, body length 45.36+2.09 cm, head
circumference 31.63+1.24 cm, chest circumference
29.76x2.54 cm. There were 12 boys (40.06 %) and 18 girls
(59.94 %) in group 1.

The average Apgar score at the end of 1 minute of
life in neonates of group Il was 6.56+0.62 points, at the
end of 5 minutes — 6.50+0.82 points. Among the clinical
manifestations, 16 children (53.28) had moderate signs
of RD at birth, and 14 newborns (46.72) had no signs of
RD. Signs of diabetic fetopathy were found in 2 cases
(6.66 %). In 5 newborns of this group (16.65 %) there
were clinical manifestations of mild HIS CNS damage
with predominance of depression syndrome; in 25 children
(83.35 %) there were clinical manifestations of neonatal
encephalopathy. In this group, 5 children (16.65 %) were
small for gestational age at birth, 2 children (6.66 %) had
low birth weight. In 8 children of this group (25.76 %)
the neurosonography (NSG) showed grade | SEH, in 1
child (3.22 %) grade 1l SEH. In 4 newborns of this group
(13.32 %) signs of conjugative jaundice were observed,
and in 3 newborns (9.99 %) neonatal hypoglycemia was
laboratory confirmed, which required appropriate medical
correction. All infants were in moderate condition from
birth (100 %). The number of hospital bed days for the
neonates in the I11A subgroup was 5.53+1.27.

Group 11, which was created to compare the complex
of clinical and laboratory parameters of the main study
groups, included 31 conditionally healthy preterm infants
with gestational ages of 34-36/6 weeks. Among the
newborns in this group, 4 children (12.88 %) were born at
34 weeks of gestation, 11 children (35.42 %) at 35 weeks,
and 16 children (51.52 %) at 36/6 weeks. The mean birth
weight in this subgroup was 2357.00+115.78 g, length
46.20+0.76 cm, head circumference 32.53+0.73 cm, and

chest circumference 30.50+1.47 cm. There were 5 boys
(16.10 %) and 26 girls (83.90 %) in this group.

The average Apgar score at the end of 1 minute of
life in newborns of group 111 was 6.83+0.37 points and at
the end of 5 minutes — 7.83+0.37 points. All children had
a stable condition at birth and a satisfactory course of the
early neonatal period. The number of hospital bed days
was 3.96+0.31 days.

According to the international KDIGO diagnostic
criteria [17], 7 children (23.31 %) in group | of the
study were diagnosed with AKI, of which 2 children
(6.66 %) were diagnosed on the basis of combined criteria
(decreased hourly diuresis and pathological increase in
plasma creatinine), 2 children (6.66 %) — on the basis of
increased plasma creatinine only, and 3 children (9.99 %) —
on the basis of decreased hourly diuresis.

The analysis of the anamnesis data, the spectrum of
gynecological and extragenital pathology in the mothers
of the newborns of the study groups, the characteristics of
pregnancy and delivery allowed us to determine the main
perinatal risk factors for kidney damage in PI, which are
presented in Table 1.

Summarizing the obtained statistical data, it should be
noted that the following factors contribute to the risk of
developing renal dysfunction in IPV in perinatal pathology:

1) Course of pregnancy and delivery:

o Risk of spontaneous abortion and preterm delivery
(group I, OR 10.90, 95 % CI 1.27-93.69, p=0.0294)

e Impaired fetal-placental blood flow (group I, CSF
6.21, 95 % ClI 1.21-31.77, p=0.0282; group 11, CSF 10.90,
95 % CI 1.27-93.69, p=0.0294)

e Fetal distress (group I, CSA 5.27, 95 % CI
1.01-27.33, p<0.0477; group Il, CSA 11.27, 95 % CI
2.29-55.52, p=0.0029),

e Urgent cesarean section (group | CSA 5.27, 95 %
Cl 1.01-27.33, p<0.0477; group Il CSA 6.21, 95 % CI
1.21-31.77, p=0.0282).

2) Extragenital pathology and maternal obstetric and
gynecologic history:

e Maternal anemia (group I, OR 6.21, 95 % CI
1.21-31.77, p=0.0282)

e cardiovascular diseases (group I, SES 39.87, 95 %
Cl1 7.69-206.72, p<0.0001; group I, SES 18.96, 95 % CI
3.81-94.35, p=0.0003)

e Urinary tract diseases (group I, CSA 17.36, 95 % CI
2.07-145.61, p=0.0085).

Summarizing the data obtained on clinical
characteristics and obstetric and gynecological history, it
can be argued that the complicated course of labor and the
burden of extragenital pathology in mothers, in particular
the presence of pathology of the cardiovascular and urinary
systems, have a significant impact on the risk of severe
renal dysfunction in PI. Analyzing the spectrum of the
main perinatal pathology in newborns, it should be noted
that, according to our data, the dominant pathology was
pathology of the RS and CNS. In a significant number of
cases in group |, the development of MOS occurred, and it
should be noted that severe renal dysfunction may be both
a significant pathogenetic link in the underlying disease
and an independent clinical syndrome, causing significant
severity of the newborn’s condition.
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Table 1

Anamnesis data, spectrum of extragenital and obstetric and gynecological pathology in mothers of newborns
in the study groups, n (%)

Indicators Group | (n=30) Group Il (n=30) | Group Il (n=31)
First pregnancy 9 (29,97) 9 (29,97) 7 (22,54)
Repeated pregnancy 21 (69,93) 21 (69,93) 24 (77,28)
The first birth 9 (29,97) 12 (39,96) 9 (28,98)
Repeated birth 21 (69,93) 18 (59,94) 22 (70,84)
Urban residents 16 (53,28) 12 (39,96) 9 (28,98)
Rural residents 14 (46,62) 18 (59,94) 22 (70,84)
Natural childbirth 18 (59,94) 14 (46,62) 22 (70,84)
Emergency cesarean section 8 (26,64)* 9 (29,97)* 2 (6,44)
Planned cesarean section 4 (13,32) 7 (23,31) 7 (22,54)
Extragenital pathology
Cardiovascular Diseases 22 (73,26)* 17 (56,61)* 2 (6,44)
Diseases of the urinary system 11 (36,63)* 3(9,99) 1(3,22)
Respiratory diseases 4 (13,32) 2 (6,66) -
Diseases of the gastrointestinal tract 6 (19,98) 4 (13,32) -
Diseases of the endocrine system 4 (13,32) 3(9,99) 1(3,22)
Acute viral infections during pregnancy 4 (13,32) 4 (13,32) 1(3,22)
An old firstborn 2 (6,66) 1(3,33) 1(3,22)
Complicated obstetric history
:jr_lduced and spontaneous abortions, stillbirths, children who 5 (16,65) 4(13,32) 1(3.22)
ied before one year of age
Infertility 5 (16,65) 4 (13,32) 1(3,22)
In vitro fertilization 3(9,99) 3(9,99) 1(3,22)
History of preterm labor 4 (13,32) 2 (6,66) 1(3,22)
Gynecological Pathology
Vaginitis 6 (19,98) 4 (13,32) 1(3,22)
TORCH infections 5 (16,65) 2 (6,66) 1(3,22)
Abnormalities in the development of the uterus 5 (16,65) 1(3,33) -
Cervical Incompetence 6 (19,98) 2 (6,66) 1(3,22)
Course of Pregnancy
Risk of miscarriage, premature birth 8 (26,64)* 5 (16,65) 1(3,22)
Anemia of the II-1ll grade 9 (46,62)* 6 (28,12) 2 (6,44)
Feto-plgcental insufficiency with development of fetal 9 (53,33)* 8 (28,12)* 1(3,22)
retardation syndrome
Childbirth Complications
Fetal distress 8 (26,64)* 9 (29,97)* 2 (6,44)
Prenatal death of one fetus out of twins 2 (6,66) - -
Premature rupture of the membranes 4 (13,32) 4 (13,32) 1(3,22)
Premature detachment of a normally positioned placenta 4 (13,32) 3(9,99) 1(3,22)
Uterine bleeding 4 (13,32) 3(9,99) -
Abnormal fetal presentation 3(9,99) 2 (6,66) 1(3,22)

* — significant difference compared to the control, p<0.05

In the course of the study, a panel of urinary and plasma
biomarkers of kidney injury was analyzed, in particular
to determine the relationship between them and the
outcomes of interest — the risk of severe renal dysfunction
and AKI. To determine the sensitivity and specificity
of the most promising biomarkers (cystatin C (CysC),
alpha-1-microglobulin (A1MG), beta-2-microglobulin
(B2MG), urinary microalbumin (MA)), MedCalc software
(version 16.1) was used to analyze the receiver operating
characteristic (ROC) curves, area under ROC (AUROC),
and sensitivity (SN).

Cystatin C is a low molecular weight protein of the
thiol protease inhibitor group with a molecular weight of
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13 kDa that is excreted by all cells of the human body,
reabsorbed and catabolized in the proximal renal tubules,
so that only trace amounts of this protein can be detected
in urine in intact kidneys [18]. There are 2 main fractions
of this protein: urinary, reflecting tubular dysfunction,
and plasma, whose level changes are highly sensitive to
glomerular filtration rate [19]. Cystatin C does not cross the
placental barrier and therefore does not depend on the level
of this protein in the mother’s plasma. Cystatin C levels are
variable depending on GA, birth weight and the presence
of concomitant perinatal pathology and are independently
associated with an increased risk of mortality in NICU
patients [20,21].
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According to the literature, an increase in the plasma
level of cystatin C allows prediction of the development of
AKI 24-48 hours before the appearance of a diagnostically
significant increase in creatinine level, and thus allows
detection of preclinical kidney damage without creatinine
elevation [22]. This is due to the extracellular distribution
of cystatin C, in contrast to the fact that plasma creatinine
is distributed in the internal environment of the whole
body, and therefore the increase in cystatin C levels is
faster with a decrease in GFR. It is important to note that
cystatin C levels do not undergo significant changes until
after 40 weeks of postconceptional age due to the constant
«recruitment» of new nephrons, although numerous
studies have shown that preterm birth «interrupts» the
pathohistological and pathophysiological pathways of
postnatal renal ontogeny [23,24].

The results of the study describe an inversely
proportional correlation between plasma cystatin C and
GA at birth, but not with respect to postconceptional age.
In particular, significantly higher levels of both plasma and
urinary fractions of cystatin C are observed in groups of
ELBW and VLBW preterm infants with severe perinatal
pathology [23,24], and the level of cystatin C in plasma
or urine is inversely proportional to kidney volume and
reflects the state of nephrogenesis [25].

Alpha-1-microglobulin is a low molecular weight
glycoprotein with a mass of 27 kDa that is reabsorbed by
renal tubular cells, belongs to the group of proteins that
bind heme and free radicals, and has protective properties,
particularly against mitochondria [26, 27]. In tubular
dysfunction, urinary levels of alpha-1-microglobulin
increase, particularly in preterm infants, who have increased
urinary excretion of this protein, which, according to the
literature, is inversely correlated with GA. Taking into
account the involvement of alpha-1-microglobulin in
balancing the reactions of the antioxidant defense system,
the increase in this indicator may indirectly indicate the
intensity of the cascade of biochemical reactions associated
with pathological oxidative stress in the setting of preterm
birth and interrupted nephrogenesis [28,29].

Beta-2-microglobulin is a low molecular weight
protein (11.8 Da) that forms the light chain of the major
histocompatibility complex class 1, is found on the cell
membrane surface of all nucleated cells, is almost completely
reabsorbed in the intact kidney, and is catabolized in the
tubules [30-31]. This protein does not cross the placenta;
according to the literature, its concentration is inversely
related to GW. Beta-2-microglobulin levels are a sensitive

indicator of tubular dysfunction in neonates with moderate
to severe asphyxia [30-32]. According to the literature,
beta-2-microglobulin levels are significantly higher in
preterm infants compared to term infants and gradually
decrease with increasing postconceptional age [30-32].
This can be explained not only by the mechanisms of
tubular differentiation that are actively taking place
during the neonatal period, but also by the balance of
the antioxidant defense system, as beta-2-microglobulin
partially represents the severity of proinflammatory
changes in the body of the AKI due to hypoxic stress
[30-32].

Microalbuminuria [30-32] precedes proteinuria by its
mechanism of occurrence, as there is a steady excretion
of low molecular weight proteins in the presence of
immature glomeruli and/or their damage. The reduction of
the filtration surface in immature kidneys with a reduced
number of nephrons leads to a decrease in renal function
(Brenner’s theory of hyperfiltration). It is microalbuminuria
that precedes a decrease in glomerular filtration rate
(GFR), and some studies have shown that in premature
infants, microalbuminuria and subsequent proteinuria
are associated with the loss of podocytes that provide
ultrafiltration mechanisms. Persistent microalbuminuria
has been shown to be a predictor of permanent renal
dysfunction, particularly in chronic kidney disease [30-32].

The ROC curves of the above biomarkers as well as
their sensitivity and specificity data in neonates of the study
groups are shown in Diagrams 1-3 and Tables 2-4.
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Diagram 1. Summary analysis of ROC curves
of laboratory biomarkers of kidney injury in
neonates of study group |

Table 2
Analysis of ROC curves of laboratory biomarkers of renal injury in neonates in Study Group |
Index AUC Standard error p 95% DI
CisC, mg/L 0,992 0,00973 <0,0001 0,870-1,000
MA, mg/L 0,976 0,0259 <0,0001 0,843-1,000
alMG, mg/L 0,984 0,0195 <0,0001 0,856-1,000
B2MG, mg/L 0,908 0,0596 <0,0001 0,745-0,982
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Diagram 3. Summary analysis of ROC curves
of laboratory biomarkers of renal injury in
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Diagram 2. Summary analysis of ROC curves
of laboratory biomarkers of renal injury in
neonates in study group I

Table 3
Analysis of ROC curves of laboratory biomarkers of renal injury in neonates in Study Group |
Index AUC Standard error p 95% DI
CisC, mg/L 0,899 0,0601 <0,0001 0,734-0,979
MA, mg/L 0,941 0,0455 <0,0001 0,790-0,994
alMG, mg/L 0,931 0,0473 <0,0001 0,775-0,991
B2MG, mg/L 0,892 0,0748 <0,0001 0,725-0,975
Table 4
Analysis of ROC curves of laboratory biomarkers of renal injury in neonates in Study Group I
Index AUC Standard error p 95% DI
CisC, mg/L 0,940 0,0648 <0,0001 0,792-0,993
MA, mg/L 0,879 0,127 0,0029 0,712-0,968
alMG, mg/L 0,974 0,0321 <0,0001 0,843-1,000
B2MG, mg/L 0,966 0,0345 <0,0001 0,830-0,999

Summarizing the results of the analysis of the ROC
curves in the newborns of the study groups, it can be noted
that these biomarkers are highly sensitive and specific
not only for the detection of possible renal dysfunction,
but also for the formation of a risk group — in Pls with
moderate perinatal pathology, who are at risk of developing
severe renal dysfunction. Thus, according to our data, the
level of cystatin C in conditionally healthy Pls (group 111
of the study) was 0.73+0.03 mg/l, in Pls with moderate
perinatal pathology (group Il) — 0.98+0.04 mg/l, in Pls
with severe perinatal pathology (group I) — 1.06+0.04 mg/I.
Analysis of the results of cystatin C levels in blood plasma
of newborns of the study groups showed that the highest
values of cystatin C levels in blood plasma were observed
in group | of newborns with severe perinatal pathology
(p < 0.0001), and cystatin C levels in group Il of the study
were statistically significantly higher in comparison with
the control group, as well as when comparing the groups
among themselves (plll-11 <0. 0001, pllI-IB <0.0001,
plll-111 <0.0001), which not only reflects a violation of
glomerular filtration mechanisms against the background
of severe morphological and functional immaturity, but
may also indicate subclinical dysfunction of severe degree
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against the background of combined perinatal pathology
in critically ill Pls.

The analysis of beta-2-microglobulin levels in the
Pls of the study groups showed an inversely proportional
correlation of this marker with GA, with the highest
values in group | (p < 0.0001) compared to the control.
Thus, the level of B2MG in conditionally healthy Pls
(study group I11) was 1.43+0.07 mg/l, in group Il Pls with
moderate perinatal pathology — 1.86+0.08 mg/I, in Pls with
severe perinatal pathology (group I) — 3.85+0. 18 mg/I
(p!1-11 <0.0001, pllI-1B <0.0001, pllI-111 <0.0001), which
not only reflects the severity of tubular dysfunction, but
also allows us to speak to some extent about the degree of
hypoxic renal damage.

Analysis of alpha-1-microglobulin levels in preterm
infants of the study groups showed an inversely proportional
correlation of this marker with GA, with the highest values
in group | (p < 0.0001). The level of «1MG in the control
group (study group I11) was 8.64+0.40 mg/l, in group Il of
Pls with moderate perinatal severity — 11.79+0.27 mg/I,
in Pls with severe perinatal pathology (group 1) —
15.43+0.54 mg/l (plll-11 <0.0001, plll-1B <0.0001,
pllI-111 <0.0001). When comparing the groups by severity
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of disease, statistically significant differences were also
found between group I and group Il (p < 0.0001). This
may also indicate that “late” preterm infants, in terms of
the formation of mechanisms of postnatal renal adaptation
from an anatomical and physiological point of view,
resemble “conditionally mature” kidneys in newborns at
37 weeks and older.

Analysis of microalbuminuria levels in Pls of the study
groups showed that the highest values were observed
in newborns of group | with severe forms of perinatal
pathology (p<0.0001) and were statistically significantly
higher in children of group 1l compared to controls. The
level of MA in the control group (study group I11) was
5.08+0.21 mg/l, in group Il of PIs with moderate perinatal
pathology — 8.20£0.23 mg/l, in Pls with severe perinatal
pathology (group 1) — 14.89+0.41 mg/I (p -1l <0.0001,
p 11-11B <0.0001, p 1I-111 <0.0001). The results of the study,
which showed not only an inverse correlation between GA
and weight, but also an inverse correlation with the index
of total urinary protein, indicate that when interpreting
the general urine analysis, overt proteinuria occurred only
in neonates with severe perinatal pathology in critically
ill preterm infants, whereas microalbuminuria at 34-
36 weeks of age was mostly latent and, in the presence of
concomitant perinatal pathology, may indicate preclinical
moderate tubular dysfunction.

Thus, the development of renal dysfunction in Pls of
the study groups is influenced by a complex of factors
that, in combination with moderate or severe perinatal
pathology, can cause the development of renal dysfunction,
including the most threatening pathological syndrome —
acute kidney injury. However, this condition is potentially
reversible with timely early prognosis with the appropriate
formation of risk groups for the development of renal
dysfunction in Pls, including the use of minimally invasive,
highly sensitive and specific biomarkers of renal damage,
as well as to some extent to improve differential diagnostic
approaches to determine the severity of disorders.
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Conclusions

1. The development of severe and moderate urinary
system dysfunction in premature infants in the presence
of perinatal pathology is based on multifactorial
etiological factors and a significant amount of potentially
nephroaggressive interventions aimed at maintaining
vital activity and ensuring the body’s adaptation to the
conditions of extrauterine life.

2. Differential diagnosis of urinary system dysfunction
by routine methods, taking into account the high frequency
of multisystem mismatch in critically ill premature infants
with combined perinatal pathology, is significantly difficult
in the context of diagnosing an isolated syndrome against
the background of morphological and functional immaturity
of the body.

3. The identification of modern promising biomarkers
of urinary system damage in premature infants is the
main problem of neonatal nephrology, since the search
for a set of ideal biomarkers is significantly limited due
to the physiological characteristics of the organism of this
pediatric cohort.

Prospects for further research. A significant
diversity of literature data is due to the lack of large-scale
multicenter studies, although in recent years the attention
of scientists and leading clinicians has been focused on the
search for new unified strategies for prognosis and differential
diagnosis to cover the problem at the preclinical stage of
pathology development. This creates the need for further
in-depth study of the main mechanisms of pathogenesis of
renal dysfunction, taking into account the gestational age of
newborns in association with perinatal pathology.
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JUCOYHKIISI HUPOK MEPEJYACHO HAPO/KEHUX JITEM 3 MEPUHATAJBHOIO IMMATOJIOTIETO:
DAKTOPHU PU3UKY, UYTJIUBICTb TA CIEHHUPIYHICTD TABOPATOPHUX MAPKEPIB YPAYKEHH S

A. B. ®pynsa, 10. /. I'ooosaneys

BykoBHHCBHKMIi Aep:kaBHMii MeIUYHMIi YHiBepcUuTeT
(m. YepHiBui, Ykpaina)

Pesrome.

OcHOBHHIT TSArap HEOHATAIBHOT 3aXBOPIOBAHOCTI Cepell KPUTHYHO XBOPUX MEPEI4acHO HAPOPKEHUX JIiTeH, He3BaXKalouM Ha Ba-
rOMi JIOCSTHEHHS Ta CTPIMKHI PO3BHTOK TEXHOJIOTIH BUXO/PKYBaHHS, Ha Cy4aCHOMY €Talli HaifyacTile moB’s3yr0Th i3 HCOHATAIBHUM
CEIICHCOM, TIEPUHATAIBHOI0 aC(iKCI€0 Ta PO3BUTKOM CHHIPOMY MOJTIOPTaHHOI HEBIIOBIHOCTI. SIK CKIJ1a/l0Ba JaHOTO CHHAPOMY Y HO-
BOHAPO/KCHUX, 110 MaJi KOMOIHOBaHY TIEpHHATAIBHY MAaTOJIOTII0 BIPOAOBK PAaHHHOTO HEOHATAIBHOTO MEpiory, MaHi(ecTye BaKka
peHasbHa JUCYHKIIS aX 10 BAHUKHEHHS TOCTPOTO TONIKO/PKEHHST HUPOK, 1[0 TiCHO KOPEJIIOE 3 IMiJBHIIEHHSM JIeTadbHOoCTi. YacToTa
TOCTPOTO MOIIKOPKEHHS HUPOK Yy KPUTHYHO XBOPHX MEPEAYACHO HAPOIPKEHUX JIiTCH 3HAYHO BAPIIOE 1 38 PISHUMH JAaHUMH HOBOHAPOI-
KEHHX cKianae Bif 25 no 77 %. CyTTeBoro mpodiieMoro y raiy3i HeoHaTaIbHOI He(hpOoJIoTii 3aJIMIIAETECS BiICYTHICT YHI(DIKOBAHIX
MiIXO/IB JI0 I1arHOCTHKY JUCHYHKIIT HIPOK CEPETHBOr0 Ta BAYKKOTO CTYNEHIO Ha CYOKITIHIYHOMY eTarli, 110 J03BOJIHIO OM CBOEYACHO
(hopmyBaTH IpyITH PU3HUKY Ta ONTHMi3yBaTH IHTEPBEHIIIIHI cTpaTerii.

Merta nocaizxkennsi. [IpoBectu aHaniz JaHUX KIIHIYHOI XapaKTEPUCTHKH, (GAKTOPIB PU3UKY Ta PE3yJIbTaTiB JOJATKOBOIO rapa-
KJIIHIYHOTO OOCTEKEHHS Y Mepel4acHO HAPOIPKEHUX JiTel 3 recTariianM Bikom 34-36/6 THXKHIB, 110 MaJIi MEpUHATAILHY MATOJIOTTI0
BA)KKOTO Ta CEPEIHBOTO CTYIEHIO BIPOIOBXK PAHHLOI'O HEOHATAILHOTO MEPiojy.

Marepias Ta MeToIH J0CJiKeHHs. [IpoBeeHO KoMILIeKCHE fociipkeH s 91 epeIyacHO HApODKEHOT IMTHHHU 3 IEPUHATAIBHOIO
MAaTOJIOTI€I0 CePEIHBOTO Ta BAXKKOTO CTYIICHIO, 3 sikux I rpymy ckmamu 30 miteit recramiiiaum Bikom 34-36/6 THXKHIB 3 BaXKKOIO HEpH-
HaraJbHOO natosoriero Ta Il rpymy — 30 aitel 3 recraniniiuM Bikom 34-36/6 THKHIB, 1110 MaJIy IIEPUHATAJIBHY I1ATOJIOTII0 CEPETHBOIO
crymenst BaxxkocTi; 10 I (korTponsHoi) rpynu yBiiinui 31 yMOBHO 310pOBa MEpeIIacHO HAPOIKEHA TUTHHA 3 TeCTALlIHAM BIKOM
34-36/6 TixHIB.

JliarHOCTHKY TOCTPOTrO MOIIKOMKEHHS HUPOK Y HOBOHAPOPKEHUX JIITel TPy MOPIBHIAHHSA Oyl0 MpOBeAeHO 3riiH0 MIKHApOAHUX
kpurepii Kidney Disease: Improving Global Outcomes y mozudixarii 3a J. G. Jetton ta D. J. Askenazi (2015). st OLiHIOBaHHS CTYICHS
B&XKKOCTI TTOJTIOPraHHOI HEBi/IIOBIAHOCTI 32 YMOB [IEPUHATANBHOI ITATONOTT OyJI0 BUKOPUCTAHO MiXKHAPO/IHY Ikaiy mikamy Neonatal
Multiple Organ Dysfunction Score. EdhekTuBHICTb TepaneBTUYHUX IHTEPBEHIIiH OyJI0 OIHEHO 3 BUKOPUCTAHHIM MIXXHAPOIHOI IKAJIN
Neonatal Therapeutic Intervention Scoring, a BaxkicTh cTaHy Nali€HTIB y JUHAMILI — 32 JOIIOMOTOI0 HEOHATaILHOT miKkaau Score for
Neonatal Acute Physiology.

JocimkeHHs 610XIMIYHOTO CIIEKTPY cedi y IITeH TPyl CIIOCTEPEe)KEHHs, 30KpeMa BU3HAUCHHS PiBHS MapKepiB ypakeHHsI HUPOK — alb-
¢a-1-mikpormnoOyminy, 6era-2-Mikporiodyiny, MikpoansoyMiny, uctatuay C Oyiio npoBeeHo Ha 6a3i mpoOiIeMHOT HayKOBO-A0CTi THOT
naboparopii ByKOBHHCBKOTO JiepkaBHOTO Mean4Horo yHiBepcutery MO3 YkpaiHu 3 BUKOPHCTAHHAM aBTOMAaTHYHOTO aHAIi3aTopy
«ACCENT-200» Ta «<ACCENT-200 Il CEN». 3a6ip ceui npoBoauscs Ha 3-y 100y ®UTTs AUTHHH (Y TIPOMIKKY Mix 48-72 rognHamu
JKHTTS), Y OAHOPA30Bi CTEPIIIbHI KOHTEHHEPH, Y KIIbKOCTI He MeHIe 5 mit. 3abip KpoBi st Bu3Ha4deHHs piBHs nucrariny C Oyio mpo-
BEJICHO Y aHaJOTuHi TepMiny, y KimbkocTi 0,5-1,0 M1, 13 TOTpUMaHHSAM NPaBUII aCENTHKU Ta aHTUCENTHUKH Y OJHOPA30Bi CTEPHIIBHI
npo6ipku. {7 BU3HaYeHHs KoHLeHTpauii iucrariny C Ta MikpoanbOyMiHy cedi OyJ10 BUKOPUCTAHO TypOOAUMETPHYHHUN IMyHOJIOT14-
HUi MeTox. BuzHaueHHs BMicTy anbda-1-MikporoOyiiHy Oyi1o poBeieHO 3a JOIIOMOroro aBToMariyHoro ananizaropy ACCENT-200
IUISIXOM BHU3HAYCHHS arTFOTHHALIT 32 3MiHOK0 abcopOiii (572 HM), 3 BU3HAYCHHAM aKTyaJlbHOT KOHIICHTPAIlIT IUIAXOM iHTEPIOIISIIT
3 KamiOpyBaJIbHOK KPHBOIO MOOYI0BAHO1 3a KaiOparopaMu 3 BiJIOMOIO KOHIIEHTpaIi€l0. Biu3HaueHHs KOHIEHTpailii 6eTa-2-MiKporiio-
OyJtiHy y cedi Oyiio IPOBECHO 3 BUKOPUCTAHHSIM METOLy KOHKYPEHTHOTO XEMIJTIOMIHILICEHTHOTO aHai3y.

JloCImi/PKEHHS] BAKOHYBAIKCS 13 TIOTPUMaHHIM 0CHOBHUX 110510%keHs GCP (1996 pik), Kouseniii Pagn €Bponu npo npasa JoauHA
ta GiomenuiuHy (Bix 4 kBiTHs 1997 p.), Tenbeinchkoi Aeknapaliii BcecBiTHROT MEANUYHOT acouialii Ipo eTHYHI IPUHLIUITI TPOBEICHHS
HAYKOBUX MEIMYHHUX JIOCII/UKeHb 32 yuacTio nromunu (1964-2008 pp.), nakasy MO3 Ykpainu Ne 690 Bix 23.09.2009 p. (i3 3minamu,
BHEeCeHUMH 3rifHO 3 Haka3om MiHicTepcTBa oxopoHu 310poB’st Yipainu Ne 523 Bing 12.07.2012 p.).

CraTucTHYHKI aHaNi3 OTPUMAHKX PEe3yJIbTaTiB 3iHCHEHO 3a JOMOMOTO0 IPOrpaMHoro 3a0e3redeHHs «Statistica 10» (StatSoft Inc.,
CIIA, 2010), MedCalc Software (Version 16.1) 3 po3paxyskom BigHOmeHHs manciB koedimienry excuecy (Chi-squared), koedirieaty
criBeinHomenns mancis (KCIL, Odds ratio, OR), 95 % nosipuoro inrepsany (95 % Confidence Interval, Cl), craructnuso 3Ha4nMi
BIZIMIHHOCTI Mi>X Tpynamu JI0cCiipKkeHHs Oyno BpaxoBaHo npu 3uadenni p<0,005. 3a gomomororo MedCalc Software (Version 16.1)
Gyio posezeHo ananis ROC-kpusux (Receiver Operating Characteristic Curve — onepauiiinux xapakrepuctuanux kpusux), AUROC
(Area Under ROC) — muiotia iz onepariiHo0 XapaKTepHCTHYHO KPHBOIO, a Takox uyTiuBocti (UT, Sensitivity) Ta crierudivnocri
(CI11, Specificity).

JuceprauiiiHa poOoTa BUKOHYBAJIach y MeXXaxX HAayKOBO-IOCIIIHUX poOiT Kadenpu neniarpii, HeoHaToNOrii Ta epUHATAIBHOT
MeANIMHNA ByKOBHHCBHKOTO JIEp»KaBHOTO MEINYHOTO yHiBepcuTety: H/AP «YnockoHaleHHS HapsAMKiB MPOTHO3YBAaHHS, 11IarHOCTUKU
1 JTiIKyBaHHS [TepHHATAIGHO]T ITaTONOT1] y HOBOHAPO/DKEHHX Ta AiTeH PAaHHBOTO BiKY, ONITHMI3aLlis CXeM KaTaMHECTUIHOTO CIIOCTEPEKSHHS
ta peabimirauii» (lepxauuii peectpaniiinuii Homep 0115U002768, tepminu Bukonanus 2015-2019 pp.); HAP «Xponobionorivsi i
aJlanTamniifiHi aCleKTH Ta 0COOIMBOCTI BETETATUBHOI PETYIIALIT [IPU MATOJIOTIYHUX CTaHaX y JiTe# pi3HUX BikoBUX rpym» (JepkaBHuii
peecrpaniiiauii Homep 0122U002245, Tepminn Bukonands 2020-2024 pp.)

Pesyabrarn pociaimxenns. OTpuMani JaHi MPOAEMOHCTPYBAIN CTATUCTUYHO 3HAYMMI acomiamii MK PH3HKOM PO3BUTKY Ba)KKOL
JTUCOYHKIIT HIPOK Ta HU3KOIO AaHTEHATAIBHHX Ta MOCTHATAIBHUX (DAKTOPIB, 10 HECIIPUSTIIMBO BIUIMBAIOTH Ha Mepedir paHHBOTO He-
OHATAJIBHOTO INepiofy. BinmiueHo aucTpec miIody mix 4ac BariTHOCTI Ta MOJIOTIB, YPIeHTHHUI KecapeB pO3THH, 3arp03a CaMOBIIBHOTO
BUKHJIHS Ta IIepeIIacHHX II0JIOTiB, HOPYIICHHS IUIOA0BO-TUIAIEHTAPHOTO KPOBOTOKY. CTaTMCTHYHO 3HAYMMI aCOIialil 00 PO3BUTKY
JUCYHKIIT HIPOK MOMIPHOTO Ta BAJKKOTO CTYNEHIO MAOTh OOTSHKEHHUIT aHaMHe3 110/10 eKCTpareHiTalIbHOT MaToJIoTii y MaTepi, a came,
MaToJIoTii CepIeBO-CyANHHOI, Ce40BUALTLHOI cucTemu Ta anemii (p<0,005). CtpykTypa neprHaTaabHOI ATOIOTI] y TIepeI4acHO HAPOJI-
JKEHHX JITeH ay’Ke 4acTo € KOMOIHOBAHOIO Ta CKJIaJHOO JJIsl IarHOCTHKU. 3HAYHA YaCTHHA HOBOHAPOKEHHUX Majla KIIiHIUHI TPOSBU
CHHIIPOMY TIOJIIOPTaHHOI HEJOCTATHOCTI, B KOMITIEKCI SIKOTO Oy 03HaKH TUC(yHKIIi HUpOK. Lle 00yMOBIIOE NOIIBHICTE BUBYCHHS
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Summary

A strong immune response is important during recovery from COVID-19, and its status is influenced by several micronutrients.
Vitamin D is important in regulating the immune response and protecting against respiratory infections. Vitamin A also has
immunomodulatory effects, inhibiting viral replication and enhancing immune responses, thereby reducing morbidity and
mortality from COVID-19.

The aim of research was to study the levels of vitamins A, D, and retinol-binding protein 4 in children with COVID-19, and
their associations with the severity of the disease.

Material and Methods. 112 children aged 1 month to 18 years with COVID-19 confirmed by polymerase chain reaction (PCR)
in nasal swabs or by a positive serologic test (IgM and 1gG or IgM). In all children, vitamin D levels were determined by the
colorimetric enzyme-linked immunosorbent assay (ELISA) using the Monobind test system. Vitamin A and retinol binding protein 4
(RBP4) levels were determined by the colorimetric enzyme-linked immunosorbent assay (ELISA) using the Elabscience test system.

Statistical analysis was performed using Stat Plus (its 95 % confidence interval (95 % CI) was calculated for the mean
values, and the Kruskal-Wallis test (H-test) was used as the reliability criterion for checking the equality of the medians of several
samples). The level of statistical significance was set at P<0.05).

The study was conducted in accordance with the rules of patient safety and ethical principles of scientific medical research
involving human subjects (2000). The permission to conduct this study was granted by the Bioethics Commission (Protocol No.
73, dated April 3, 2023). The parents (legal representatives) of the patients gave their written consent to the conduct of this study.

This study is a fragment of research work «Optimizing the diagnosis of clinical and pathogenetic characteristics of
the COVID-19 coronavirus infection in children with comorbid pathology and treatment features» (state registration No.
0123U100064, 2023-2025).

Results. The mean age of the children was (7.04+5.75) years (95 % CI 5.96-8.12). According to the severity of the disease,
57 children (50.89 %) had a mild course, 43 children (38.39 %) had a moderate course, and 12 children (10.72 %) had a severe
course. The concentration of vitamin D in children with mild course of COVID-19 was 30.91 ng/ml, in children with moderate
course —29.10 ng/ml, in children with severe course — 22.42 ng/ml (P<0.05). The level of vitamin A also varied in children with
different severity of the disease: in mild COVID-19 it was 456.10 ng/ml, in moderate —347.30 ng/ml, and in severe—242.90 ng/ ml
(P <0.001). At the same time, the level of retinol binding protein 4 was 30.66 ng/ml in mild disease, 33.07 ng/ml in moderate
disease and 23.28 ng/ml in severe disease.

Conclusions. Children with moderate and severe COVID-19 have significantly lower levels of vitamins A, D, and RBP4
compared to uninfected individuals. Vitamin A and RBP4 levels were age-dependent, and vitamin D levels did not show age-
related patterns. Lower levels of vitamins A and D are associated with higher levels of pro-inflammatory markers — CRP,
leukocytes and ESR.

Key words: COVID-19; Children; Vitamin D; Vitamin A; Retinol-binding protein 4.

Introduction

COVID-19, caused by the SARS-CoV-2 virus, has now
become the cause of a large-scale outbreak of the disease
with a diverse clinical picture, severe complications and
high mortality [1].

In the publications, researchers point out that the
proportion of children among the sick is much lower than
that of adults. Children represent 1-11 % of patients with
confirmed disease [2,3]. Children acquire a new infection
but tolerate it more easily than adults, and complications
and adverse effects are less frequent [4,5].

Since the beginning of the coronavirus pandemic,
the scientific community has been urgently seeking
reliable biomarkers of disease progression for the early
identification of high-risk patients [1]. Due to the rapid
spread of the disease, there is a need to stratify patients
into risk categories immediately after diagnosis to ensure
optimal allocation of resources [6]. Reliable biomarkers
would be useful for screening, clinical management, and
prevention of serious complications [1].

Studies confirm that a sustained immune response
is critical in the recovery process from COVID-19 [7].
A large body of knowledge has also accumulated on the
influence of various micronutrients on the state of the
immune system. In addition, micronutrients are involved in
the coordination of innate and adaptive immune responses
to viral infections, particularly in the regulation of pro-
and anti-inflammatory responses in the human body [8].
In addition, an insufficient amount of trace elements not
only weakens the immune system in the fight against viral
infections, but also contributes to the emergence of more
virulent strains due to changes in the genetic composition
of the viral genome [9]. Adequate immunity requires
a constant supply of nutrients. Vitamins and microelements
have a significant, often synergistic, effect at each stage of
immune protection [10].

Vitamin A plays an immunoregulatory role in cellular
and humoral immune responses [11]. It induces an
immediate innate antiviral immune response in infected
cells [12]. Vitamin A inhibits viral replication, promotes the
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immune response, and reduces the morbidity and mortality
of some viral infections [13]. Retinol-binding protein
(RBP4) is synthesized in the liver and is responsible for
binding retinol and transporting it to the organs.

Vitamin D has many important functions, not only in
phosphorus-calcium metabolism, but also in immunity
and antimicrobial response. It has important effects on the
host immune system, modulating both innate and adaptive
immunity and regulating the inflammatory cascade [14,15].
Vitamin D deficiency is known to be the major risk factor
for the development of infectious diseases [13,15-16].
Vitamin D deficiency has been shown to increase the
morbidity and severity of COVID-19 [17].

The purpose of this study was to analyze the levels
of vitamins A, D, and retinol-binding protein 4 in children
with COVID-19, evaluate their indicators depending on
the severity of the disease and study the interrelationship
between vitamin level and pro-inflammatory markers.

Material and Methods. 112 children aged 1 month to
18 years with COVID-19 confirmed by polymerase chain
reaction (PCR) in nasal swabs or/and positive serological
test (IgM and IgG, or IgM) who were in the infectious
disease department of the Ternopil City Children’s Hospital
from March 2021 to May 2023. Blood samples were taken
on the first day after hospital admission.

According to the severity of the course of the disease,
3 groups of patients were formed: Group | —children with
a mild course of the disease, which was diagnosed in 57
children, Group Il -43 children—with a moderate course,
Group I11-12 children with a severe course (Table 1).

The degree of severity of the course of COVID-19 was
determined according to medical recommendations [18] —
the presence and severity of such clinical symptoms as
cough, weakness, sore throat, shortness of breath during
physical exertion, indicators of body temperature and
respiratory rate, confirmation of pneumonia in a child
(using computerized tomography of the lungs), indicators
of blood oxygen saturation (Sp02), the level of C-reactive
protein in blood serum.

The control group included 23 practically healthy
children, aged from 1 month to 18 years, without clinical
signs or anamnestic data that would indicate the presence
of acute or chronic infectious and/or somatic pathology.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately
investigated and resolved. The study was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). The Bioethics Commission of I. Horbachevsky
Ternopil National Medical University of the Ministry of
Health of Ukraine (Protocol No 73 dated April 03, 2023)
approved the study. Individual informed consent for this
analysis was obtained from all children’s caregivers.

In all 135 children, from the study and control groups,
the levels of vitamins A, D, and retinol-binding protein
4 (RBP4) were determined in the laboratory by the
colorimetric method of enzyme-linked immunosorbent
assay (ELISA) using the Elabscience test system (for
vitamin A and RBP4) and Monobind (for vitamin D).
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A sufficient level of vitamin A was considered to be
>300 ng/ml, vitamin A insufficiency — 200~300 ng/ml,
a slight deficiency — 100~200 ng/ml, and a deficiency —
<100 ng/ml [19].

A sufficient level of vitamin D was considered to be
30-100 ng/ml, a deficiency of vitamin D — 29-20 ng/ml,
and a deficiency — <20 ng/ml [20].

Statistical analysis was performed using Stat Plus (their
95 % confidence interval (95 % CI) was calculated for the
average values, and the reliability criterion for checking the
equality of the medians of several samples is the Kruskal-
Wallis test (H-test). The level of statistical significance was
taken to be P<0.05).

This study is a fragment of research work «Optimizing
the diagnosis of clinical and pathogenetic characteristics
of the COVID-19 coronavirus infection in children
with comorbid pathology and treatment features» (state
registration No. 0123U100064, 2023-2025).

Results and discussion

The mean age of the children studied was (7.04+5.75)
years (95 % CIl 5.96-8.12). The ratio of boys to girls was
1:1.15.

Based on the COVID-19 severity, the children were
divided into three groups — 57 children (50.89 %) had
a mild course of the disease and the mean age in this group
was (6.73+5.77) years (95 % CI 5.23-8.23), 43 children
(38.39 %) had a moderate course of the disease with the
mean age (7. 9£5.76) years (95 % CI 6.16-9.64), and 12
children (10.72 %) had a severe course and the mean age
in this group was (7.31+6.22) years (95 % CI 3.36-11.26),
the mean age of the control group was (6.92+5.72) years
(95 % CI 4.45-9.39).

The vitamin A level in children with mild disease was
456.10 ng/mL, which was significantly higher than that
in the moderate (347.30 ng/mL) and severe (242.90 ng/
mL) groups (P<0.05) (Table 1). Patients with moderate
and severe SARS-CoV-2 infection had significantly lower
vitamin A levels compared with non-infected persons
(P<0.05). At the same time, vitamin A levels did not differ
between patients with mild COVID-19 and the control
group (P>0.05).

The level of retinol binding protein 4 was 30.66 ng/ml
in mild, 33.07 ng/ml in moderate and 23.28 ng/ml in severe
cases. No significant differences were found between the
groups with COVID-19 (p>0.05) (Table 1). At the same
time, RBP4 was significantly lower in patients with severe
COVID-19 compared to healthy subjects (P<0.05).

The concentration of vitamin D in children with mild
course of COVID-19 was 30.91 ng/ml, in children with
moderate course —29.10 ng/ml, in children with severe
course —22.42 ng/ml (Table 1). The vitamin D level in the
control group was significantly higher than in patients with
moderate and severe course (P<0.05).

The study showed that most children with mild disease
(85.96 %) and moderate disease (67.44 %) had sufficient
vitamin A. In the case of severe COVID-19, 58.00 % of the
children had vitamin A insufficiency. Vitamin A deficiency
was significantly more frequent in patients with severe
COVID-19 (25.00 %) compared to mild (12.28 %) and
moderate (6.98 %) disease severity (Table 2).
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Table 1

The concentration of vitamins varied according to the severity of the course of the disease

The control group (4) (430.50: 653.90)

Groups Vitamin A, ng/ml Retinol-binding protein 4, ng/ml Vitamin D, ng/ml
Mild COVID-19 course (1) (394.4(1)%?.5126.00) (26.?4(,);26;.12) (21.58;'312.45)
Moderate COVID-19 course (2) (279.3(;%?5383.10) (26.?3?;.?1;.13) (21.2259;' 1307.68)
Severe COVID-19 course (3) (203.22?'3?2.55) (18.53;.22%.81) (18.55;.43%.50)
487.00 37.38 37.90

(31.94; 43.59) (34.60; 43.25)

Kruskal-Wallis test H=30.18; P <0.001*

H=12.02; P=0.007* H=14.34; P=0.003*

P<0.05* P, Pis Poy Pay

P P, P..

34 2-4'

Note. * — statistically significant result.

Table 2

Levels of vitamin A and the disease severity

COVID-19 groups The control group
Vitamin A level A mild course A moderate course A severe course
n % n % n % n %
Sufficient level 49 85.96 29 67.44 2 16.67 23 100.00
Insufficiency 1 1.75 11 25.58 7 58.33 0 0
Mild deficiency 7 12.28 2 4.65 3 25.00 0 0
Deficiency 0 0 1 2.33 0 0 0 0

Note 1. x?=47.85; P<0.001*.
Note 2. * — statistically significant result.

Most children with a mild course of COVID-19 (55.56 %)
and with a moderate course (42.86 %) had a sufficient level

of vitamin D. Vitamin D deficiency was more typical for
children with a severe disease course (41.67 %) (Table 3).

Table 3
Vitamin D levels and disease severity
VID-19 gr
The level of - co 9 groups The control group
o A mild course A moderate course A severe course
vitamin D

n % n % n % n %
Sufficient level 20 55.56 12 42.86 3 25.00 13 86.67
Insufficiency 9 25.00 11 39.29 4 33.33 2 13.33

Deficiency 7 19.44 5 17.86 5 41.67 0 0

Note 1. x?>=14.41; P=0.013*.
Note 2. * — statistically significant result.

The research revealed that vitamin A and D deficiencies
were significantly more common in children with
coronavirus infection compared to healthy children who
made up the control group (P<0.05) (Table 2 and Table 3).

A mild course of the disease was found in 13 children
(22.81 %) aged less than 1 year (group 1), 25 children
(43.86 %) aged 1 to 10 years (group I1), and 19 children
(33.33 %) aged over 10 years (group I11). In the group
of children with moderate course of the disease, there

were 5 children (9.30 %) who were infants, 24 children
(55.81 %) aged 1 to 10 years, and 15 children (34.88 %)
over 10 years. In the group of children with severe disease,
there were 2 children (16.67 %) less than 1 year of age,
6 children (50.00 %) 1 to 10 years of age, and 4 children
(33.33 %) over 10 years of age (Table 4). There were no
significant age differences between the groups of children
with different severity of coronavirus infection (x2=3.37;
P=0.497).

Table 4

Age groups of children and the severity of the disease

Age A mild course A moderate course A severe course

groups n % n % n %
< 1year 13 22.81 4 9.30 2 16.67
1-10 years 25 43.86 24 55.81 6 50.00
>10 years 19 33.33 15 34.88 4 33.33

Note 1. x?=3.37; P=0.497.
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It was found that children of the older age group
(>10 years) have a lower level of vitamin A—390.85 ng/ml
compared to younger patients —498.40 ng/ml (P<0.05). It
should be noted that the level of RBP4 increases with the
age of the child —in children under 1 year — 25.09 ng/ml,
in children 1-10 years — 31.13 ng/ml, and in children over
10 years — 33.26 ng/ml. At the same time, no age-related
differences in vitamin D concentration were found (Table 5).

According to the study results, the content of vitamins
Aand D, as well as RBP4, did not differ between boys and
girls (P>0.05) (Table 6).

It has been established that vitamin A deficiency
is associated with higher levels of CRP, ESR, and
leukocytosis (Table 7). At the same time, an increase in
the value of ESR is characteristic of patients with vitamin
D deficiency (Table 7).

Table 5

Age differences and the concentration of vitamins A, D and RBP4

Age group Vitamin A, ng/ml ;iig?}lﬁlzzﬁgl Vitamin D, ng/ml
<1year 498.40 25.09 32.83
(383.90; 566.0) (19.34; 30.66) (19.42; 45.35)
1-10 years 398.00 31.13 29.16
(263.30; 532.70) (26.45; 40.68) (22.19; 37.09)
>10 years 390.85 33.26 25.60
(241.80; 507.40) (26.84; 43.06) (21.16; 32.26)
Kruskal-Wallis test H=5.78; P=0.045* H=7.14; P=0.028* H=1.96; P=0.374
P<0.05* P P, -

Note. * — statistically significant result.

Table 6

Gender differences and the concentration of vitamins A, D and RBP4

Gender Vitamin A, ng/ml Retinol-binding protein 4, ng/ml Vitamin D, ng/ml
Boys 423.65 (285.15; 533.95) 29.62 (22.39; 36.82) 30.90 (21.56; 36.81)
Girls 395.05 (250.10; 513.45) 31.08 (25.16; 40.68) 25.64 (19.71; 34.49)
Note. P>0.05.

Table 7

Levels of CRP, leukocytes, neutrophils, lymphocytes, and ESR depending on the micronutrient status
(vitamins A and D) of the patients

Neutrophils, % (38.00; 67.50) | (45.00; 75.00)

Indicator Vitamin A Vitamin D
Sufficient level | Insufficiency Deficiency | Sufficient level | Insufficiency Deficiency
CRP, mgll 7.35 13.80 14.96 8.90 7.40 15.09
' (4.15; 14.05) (9.40; 26.60) | (7.05;33.80) | (4.50;24.00) | (5.50;21.90) | (9.45; 32.75)
H=8.68; P=0.013*; P , , ,<0.05* H=2.96; P=0.228
7.23 7.71 11.50 7.83 7.39 9.88
Leukocytes, 1091 (4.40; 9.58) (4.00; 12.90) | (7.87;15.32) | (5.20; 10.24) (4.42; 12.90) (6.79; 15.56)
H=7.80; P=0.020*, P, ,<0.05* H=2.49; P=0.288
55.00 59.00 64.00 54.00 64.00 66.00

(48.00; 70.00)

(36.00; 60.00) | (39.00; 75.00) | (41.00; 83.00)

H=1.30; P=0.522

H=3.46; P=0.177

38.00
(25.00; 49.00)

23.50

Lymphocytes, % (18.00; 45.00)

26.00
(21.00; 40.00)

38.00
(25.20; 49.00)

22.50
(18.00; 40.00)

26.00
(17.00; 47.00)

H=4.13; P=0.127

H=5.08; P=0.079

6.00 17.00 21.00 6.00 8.00 17.00
ESR, mm/h (4.00; 12.00) | (8.00;21.00) | (5.00; 27.00) | (5.00;16.00) | (6.00;19.00) | (12.00; 22.00)
H=14.92; P<0.001%, P,  <0.05* [ H=7.00; P=0.030%; P__<0.05

Note. * — statistically significant result.

The SARS-CoV-2 virus affects human immunity,
i.e. the severity of the infection depends on the immune
competence [21]. It is known that a change in the status
of trace elements in the body can influence the course of
immunological processes [22]. Clinical studies indicate the
vital role of trace elements in the prevention and treatment
of viral infections [23].
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Vitamins A and D have received particular attention in
recent years, as these vitamins have been shown to play
unexpected key roles in the immune response [17].

Vitamins A and D play important roles in the immune
response, and deficiency of each is associated with
more severe disease and complications in children with
respiratory infections [17, 24-25]. Low vitamin D levels are
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associated with an increased incidence of upper respiratory
tract infections [24]. Therefore, in our study, children with
mild disease had higher levels of vitamins A and D than
children with moderate or severe disease.

In addition, higher levels of vitamins A and D have
been shown to reduce the body’s inflammatory response
to infectious diseases [17, 18]. In our study, we observed
higher levels of ESR and C-reactive protein in patients with
lower levels of vitamin A.

Vitamins A and D interact, cross-regulate, and affect
numerous organ systems, including the lungs and their
epithelial cells [17, 26]. Low levels of vitamins D and
Aare significantly associated with higher rates of intensive
care unit admission and mechanical ventilation [27]. These
findings are consistent with the results of our study, where
children with higher levels of these vitamins did not require
intensive care, whereas lower levels of vitamins A and D
were observed in severe cases of COVID-19 that required
treatment in the intensive care unit.

Conclusions

In our study, both insufficiency and deficiency of
vitamins Aand D were more frequently observed in children
with coronavirus infection compared to healthy children.
The levels of vitamin A were related to the severity of the
disease: sufficient levels of vitamin A were more typical
for amild course of COVID-19, whereas insufficiency and
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MIKPOHYTPIEHTHUI CTATYC (BITAMIHHU A TA D) TA HOTI'O BILJIMB HA BA’KKICTb IIEPEBITY
COVID-19 Y JITEHA

I A. Ilagruwun, O. B. Jlaviexa, K. B. Kozak

TepHomniibebKkuii HanioHaIBLHMIT MeanuHuUil yHiBepeuTeT iMeHi I. TopdauyeBchbkoro
(M. TepHominb, Ykpaina)

Pesrome.

[Tix gac omysxanns Bix COVID-19 BaximBa criibHa iIMyHHA BiJIIIOBi/Ib, HAa CTAH SIKOT BILIMBAIOTh Pi3HOMAaHITHI MIKPOEJIEMECHTH.
Bitamin D BaxsuBHiA JuIst peryiisiiii iMyHHOT BIAIIOBI/I Ta 3aXKUCTY BiJl pecripaTtopHuX iH(peknii. Bitamin A Takox Mae iIMyHOMOYITIO-
1049y A0, IPUTHIYYIOUH PeIuliKalilo BipyCy Ta MOCWIIOIOYH IMyHHY BIAIOBi/Ib, THM CAMHUM 3HIDKYIOYH 3aXBOPIOBAHICTB 1 CMEpPTHICTh
Big COVID-109.

Mertoro nociipkeHHs Oyito BUBYMTH piBHI BiTamiHiB A, D 1 petnnon3s’s3ytouoro 6inka 4 y piteit 3 COVID-19, a Takox ix 38’5130k
13 TSDKKICTIO 3aXBOPIOBAHHS.

Marepia i MeToau HoCiKeHHs: o0cTexkeno 112 nmiteit Bikom Bin 1 micsns 1o 18 pokis i3 COVID-19, minTBepikeHIM METOI0M
nonimepasHoi naniorosoi peakuii (ITJIP) y maskax 3 Hoca a6o no3utuBHEM ceposoriuaum tectoM (IgM Ta IgG abo IgM). V Beix
JiTeil BU3HAYaIH piBeHb BitaMiHy D konopuMerpuuHuM MetooM iMyHodepmenTHoro aHamtizy (IOA) 3 BHKOPUCTAHHSAM TECT-CHCTEMU
Monobind. Piei BiTaminy A Ta petrHONI3B’ s13yto4oro Oinka 4 (RBP4) Bi3Ha4anu KOJIOPUMETPHYHUM METOIOM iIMyHO(DEPMEHTHOIO
anaiisy (ELISA) 3 Buxopucranusim tect-cucremu Elabscience.

Kowicist 3 6ioeTrku TepHONILCHKOrO HALlIOHAIBHOTO MEIMYHOT0 YHiBepcutety iMeHi I. Topbadescbroro MO3 Vkpainu (mpoTokos
Ne 73 Bin 03.04.2023) cxBautiiia nociimkerss. [HanBixyanpHa iHpopMoBaHa 3rojia Ha Lieil aHasi3 Oyiia OTpUMaHa BiJ| yCiX OMiKyHIB JIiTeH.

CraTucTHYHHUI aHAIT3 3/1iICHIOBABCS 3a J0MOMOro0 mporpamu «Stat Plus» (mix yac crarucTuyHoi 00pOOKH OTPUMAHUX JAHUX JUTs
cepe/iHiX 3HaueHb po3paxoBaHo ix 95 % nosipuwmii inTepsan (95 % [I), a kpuTepieM AOCTOBIPHOCTI AUl IEPEBIPKH PIBHOCTI MeiaH
KinbKOX BHOIpOK € kputepiil Kpyckaia-Yosurica (H-kputepiit). PiBens craructiuynoi 3Havymocti npuitasito P<0,05).

Jlane mociiukeHHs € pparMeHTOM HayKOBO- JOCIIAHOT po6oTn «OnTHMi3alis JIarHOCTHKH KITIHIKO-TIATOTeHETUYHHUX XapaKTepu-
cTuK KopoHaBipycHoi iHdekuii COVID-19 y nireii 3 kOMOPOiJHOO MATONOTIER Ta OCOOIMBOCTI JIIKYBaHHS « (JiepiKaBHa peecTpallis
No 0123U100064, 2023-2025 pp).

Pesynbraru gociimxenns. Cepenniil Bik aireii cranosus (7,04 + 5,75) pokis (95 % I 5,96-8,12). 3a crymnenem TspkkocTi y 57
nireit (50,89 %) nepebir 3axBoproBaHHs OyB sierkum, y 43 aireii (38,39 %) — cepenuboi mspxkocti, y 12 nireit (10,72 %) — Tsokkuii.
Konuenrpaist Bitaminy D y aiteit i3 sierkum niepedirom COVID-19 cranoswia 30,91 ur/mit; ipu cepentboTsikkomy mepebiry — 29,10
Hr/MIT; y fiTeid i3 Tshkkum repedirom — 22,42 ur/mu (P < 0,05). PiBens BiTamMiHy A TakoX pi3HHBCS y T 3 pi3HUM CTYIICHEM TSDKKOCTI
3aXBOpIOBaHHsI: 1pH Jerkomy nepebiry COVID-19 Bin cranosus 456,10 ur/mu; 347,30 Hr/miI pu cepeiHbOMY CTYIICHI TSXKKOCTI Ta
242,90 ur/vu ipu Tspxkomy niepe6iry (P < 0,001). ITpu upomy piBeHb peTHHON3B’ si3yrouoro Oinka 4 cranosus 30,66 Hr/mi ipu jierkomy
niepebiry; 33,07 Hr/mit Ipu cepeHbOMY CTYIICHI TSDKKOCTI 3aXBOPIOBaHHS; 1 23,28 HI/MJI IpH TSHKKOMY Hepediry.

BucnoBku: /litu i3 cepenuposhxknM Ta BaxkkuM repedirom COVID-19 marots 3Haun0 Hyokui piBHi BitaminiB A, D i RBP4 nopisHs-
HO 3 HeiHdixoBanuMH JiroapMu. PiBHi Bitaminy A 1 RBP4 3anexanu Bijx Biky, a piBeHb BitTaMiHy D He MaB BIKOBHX 3aKOHOMipHOCTEH.
Hyokuwnii piBens BitaminiB A i D moB’si3anuii 3 Oi1bI BUCOKUM piBHEM npo3ananbHux MapkepiB — CPB, neiixoruris i IIIOE.

Kurouosi cjioBa: COVID-19; pitu; Bitamin D; Bitamin A; PETUHOINBB A3y rounit OLTOK 4.
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OBESITY IN CHILDREN AS A PREDICTOR
OF THE DEVELOPMENT OF MYOPIA

T. V. Sorokman, S. V. Sokolnyk

Bukovinian State Medical University, Ministry
of Health of Ukraine (Chernivtsi, Ukraine)

Summary

Despite a sufficient number of scientific studies devoted to the study of myopia risk factors, the influence of obesity on the degree
of myopia risk in childhood has not been sufficiently studied, which prompted us to study this issue using children as an example.

The aim is to study the frequency and degree of myopia risk in overweight and obese children.

Material and Methods. The sample of children for the study was formed step by step in the process of randomization. The
first stage included a one-time epidemiological study of children aged 10-18 years during preventive examinations in schools of
Chernivtsi and Chernivtsi region (1,035 persons). The primary screening included anthropometry and assessment of physical
development. For detailed examination 205 persons were selected: with overweight (OW, 65 persons), with obesity (75 persons)
and with normal body weight (65 persons, comparison group).

The ophthalmologic examination included: visometry without and with correction, autorefractokeratometry before and after
cycloplegia, biomicroscopy, ophthalmoscopy, optical biometry of the eye.

To reveal the statistical difference between indicators in normally distributed groups, the Student’s t criterion of reliability
was used, the degree of significance —r. Comparison of groups on a qualitative basis was performed using Pearson’s y2 test.
Differences were considered statistically significant at p <0.05.

The research design and all methods used in this study were reviewed and approved by the Bioethics Committee of the
Bukovinian State Medical University (Protocol No. 10, dated 18.05.2002).

The study was conducted within the research work «Early diagnosis, treatment and prevention of combined pathology of
gastrointestinal tract and thyroid gland in children» (state registration number 0116U002937, implementation period 02.2016-11.2022).

Results. The frequency of myopia in children with OW and obesity was significantly higher than in children with average body
weight (2 = 3.2, p < 0.05). Children with obesity and myopia were 2.7 times more likely to have diseases of the musculoskeletal
system, 1.8 times more likely to have pathology of the autonomic nervous system, and 3.1 times more likely to have chronic diseases of
the oropharynx than children in the control group. In all groups of children, the additional risk was greatest in children whose mother
or father was myopic (49.6 and 41.3 %, respectively). Minimal additional risk was associated with a history of childhood infections
(<1.6 %), helminthiasis (<3.9 %), nasal polyps (<3.4 %), adenoids (<2.4 %), and spinal cord injury at birth (<9.1 %). The odds ratio
for the development of low myopia in the group with OW and obesity compared to the control group (normal weight) were 1.25 [95 %
C1 0.56-2.82] and 0.88 [95 % CI 0.49-1. 58], for the development of moderate myopia—1.22 [95 % CI 0.57-2.59] and 0.82 [95 % CI
0.46-1.49], respectively, and for the development of high myopia—1.37 [95 % CI 0.51-3.66] and 0.80 [95 % CI 0.49-2.09], respectively.

Conclusion. The risk of myopia is higher in children with overweight and obesity, which emphasizes the importance and
necessity of taking into account the somatic condition of the child.

Key words: Children; Overweight; Obesity; Myopia.

Introduction

It is well known that the prevalence of myopia has
increased significantly worldwide in recent years [1].
According to WHO statistics, approximately 290 million
people worldwide have vision problems, including 19
million children under the age of 18 [2].

Sociologists believe that by 2025, there will be
approximately 50 million myopic people in the world
[3]. In East Asia, Singapore, Africa, Taiwan and South
Korea, myopia has reached epidemic proportions, with
nearly 90 % of 18-year-olds being myopic [4-7]. In
Western Europe, this indicator varies from 40 to 50 % in
adolescents and 10 % in children [8, 9]. In Ukraine the
disease is diagnosed in 25-30 % of school graduates, of
which 5 % have high, 33 % moderate and 62 % low degree
of progressive myopia [10]. In the early 2020s, 30-68 %
of myopia will occur between the ages of 15 and 18 years.
The progressive course of myopia in the world is one of
the most important medical and social problems, because
such a course leads to the fact that progressive myopia
is one of the most frequent diseases in the structure of
children’s disability [11]. The high frequency of myopia
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in the pediatric population, as well as the tendency to
develop progression of this disease, make it an important
object of research in medical practice. It not only reduces
vision, but also worsens the quality of life and limits the
choice of occupation.

An analysis of the literature on the etiology of myopia
revealed that there is no single theory of myopia development
[12-16]. For a long time, the main etiopathogenetic theory
of the onset and progression of myopia was the theory of
Avetisov ES, the main points of which are the relationship
between the size of the axial length of the eye, heredity,
visual stress at near, weak accommodation, scleral collagen
insufficiency, relatively high intraocular pressure. Today,
some links of this theory are still being discussed and studied.
In particular, the convergent-accommodative-hydrodynamic-
metabolic theory of the pathogenesis of myopia is of interest
[17]. Potential risk factors for myopia include sun exposure,
serum D levels, low birth weight, cervical and spinal cord
injuries during birth, disrupted sleep quality trajectory from
childhood to adolescence, poor nutrition, poor visual hygiene,
congenital, general and infectious diseases (scoliosis, flat feet,
tonsillitis, sinusitis, frontitis, atopic dermatitis, seborrhea,
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syndrome of undifferentiated connective tissue dysplasia,
etc.) [18-23]. Overweight and obesity in children are
also considered to be independent risk factors for the
development of myopia [24]. In almost all countries of the
world, the number of children and adolescents suffering
from obesity is increasing, with the number doubling every
three decades [25]. Obesity is known to be associated with
an increased risk of developing insulin resistance. Insulin
resistance leads to increased levels of insulin and insulin-
like factor-1 in the blood, which affect the axial length of the
eye, resulting in myopia [26]. Despite a sufficient number of
scientific studies devoted to the study of myopia risk factors,
the influence of obesity on the degree of myopia risk in
childhood has not been sufficiently studied, which prompted
us to study this issue using the example of children.

The aim is to study the frequency and degree of
myopia in overweight and obese children.

Material and Methods. The sample of children
for the study was formed in three stages in the process of
randomization using a stratified random 10 % representative
sample. The first stage included a one-time epidemiological
study during preventive examinations in schools of
Chernivtsi and Chernivtsi region (1,035 people). Primary
screening included a survey, anthropometry (height,
weight, calculation of body mass index (BMI), waist
circumference (WC), hip circumference (HC), calculation
of WC/HC ratio) and assessment of physical development.
Physical development was evaluated according to centile
tables. Excess body weight and obesity were diagnosed
based on the order of the Ministry of Health of Ukraine
dated 09/24/2022 Ne 1732 [27]. Out of 1035 people, 205
people were selected for a detailed study: with excess body
weight (EBW, 65 people), with obesity (75 people) and 65
with normal body weight (comparison group).

Weighing was performed on the Bodi Fat Analyzer
BF-662W scale with determination of the percentage of fat
mass. WC was measured with a marked centimeter tape in
the middle of the distance from the lower edge of the costal
arch to the top of the iliac bone, the circumference of the
hips of HC was measured at the level of the acetabulum
of the femurs, the accuracy of the measurement was

0.005 m. The value of WC was interpreted according to
centile nomograms. Excess body weight in all children was
determined by the fat component in the body composition,
the content of fat mass in the child’s body was 29-42 %,
which corresponds to the criterion of obesity according to
the standards of H. D. McCarthy.

The detailed research program of the second stage
included questionnaires of children and their parents, as
well as study of anamnestic data (genealogical, social,
obstetrical anamnesis) on the basis of information from
medical records (F Ne 112, F Ne 003 / 0).

Comprehensive ophthalmologic examination
included: visometry without and with correction,
autorefractokeratometry before and after cycloplegia,
biomicroscopy, ophthalmoscopy, optical biometry of the
eye (IOL Master 500 Carl Zeiss, Germany). Low degree
of myopia was diagnosed up to and including 3.0 diopters,
moderate degree — up to and including 6.0 diopters, high
degree —over 6.0 diopters.

All studies were conducted after children and parents
signed informed consent. Ethical principles are observed
in the work, taking into account the main provisions of
the GCR ICH and the Helsinki Declaration of the World
Medical Association on Biomedical Research (World
Medical Association Declaration of Helsinki 1964, 2000,
2008).

Statistical data analysis was performed using the
Statistica 10.0 software package. Results are presented
as mean and standard deviation (M * ). The nature of
the distribution was determined using the Kolmogorov-
Smirnov criterion. Student’s t-test was used to compare
values with their normal distribution. Pearson’s 42 test was
used to compare groups on a qualitative basis. Differences
were considered statistically significant at p <0.05.

The study was conducted as part of the research project
«Early diagnosis, treatment and prevention of combined
pathology of the gastrointestinal tract and thyroid gland
in children» (state registration number 0116U002937,
implementation period 02.2016-11.2022).

Results and discussion. The gender and age
characteristics of children with EBW and obesity are
presented in Table 1.

Table 1
Gender and age characteristics of children with EBW and obesity
Gender
Age Boys Girls
(years) (n=76) (n=64)
Abs. % Abs. %

10-11 13 17.1 4 6.2
12-13 17 22.4 11 17.2
14-15 20 26.3 23 35.9
16-18 26 34.2 26 40.6
Total 76 100 64 100

Among children with EBW and obesity, boys
predominated (34 of 65, 52.3 % with EBW and 42 of 75,
56 % with obesity). The mean age of the patients (Me, 25Q—
75Q) in the general group was 15.7 (10-18) years. Analyzing
the age of the examined patients, it was found that EBW and

obesity were most frequently registered in boys older than
15 years (59.4 %) and in girls aged 14-16 years (64.2 %).

The frequency of myopia in children with EBW and
obesity was probably higher than in children with average
body weight indicators (y2=3.2, p<0.05; Table 2).
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Table 2

Frequency of different degrees of myopiain children depending on body weight

Children with EBW Children with obesi Comparison grou
The degree of (n=65) (n=75) v ID(n=65)g P
myopia %
Low 13.8 9.3 13.8
Moderate 9.2 10.7* 4.6
High 6.1 14.7* 3.1
Total 29.2 34.7* 215

Note. * — a probable difference between indicators in children with obesity and in children of the comparison group, p<0.05.

It was found that obese and short-sighted children are
2.7 times more likely to have diseases of the locomotive
system, 1.8 times more likely to be diagnosed with
pathologies of the autonomic nervous system, 3.1 times
more likely to have chronic diseases of the oropharynx
than children in the control group. Attention is drawn to
the frequency of acute infectious diseases of the respiratory
tract in these children, which indirectly indicates

a decrease in immunological protection, characterized
by an immunological deficiency of the T-cell type, which
contributes to the progression of myopia.

The strength of the relationship between the influence
of the factor and the disease is better characterized by the
value of the relative risk, which varies widely in the studied
groups of children with myopia and obesity and myopia
without obesity (from 1.2 to 87.3, Table 3).

Table 3
Risk factors for the development of myopia in children
Groups of children Risk
Children with EBW | Children with obesity | Comparison group
Factors and myopia and myopia with myopia Al RR
(n=19) (n=26) (n=14)
%
Myopia in parents 57.8+23.2 73.1+26.4 31.3+13.1 47.8 | 87.3
father 15.8+1.2 19.243.2 17.1+2.2 41.3] 15.6
mother 36.8+2.3 46.2+17.7 14.2+3.4 49.6 | 13.2
father + mother 5.2+1.4 7.7+0.2 - 6.4 | 59.8
Children’s infectious diseases 10.5+1.2 15.3+2.8 7.1+1.1 16 | 24
Helminthiasis 26.3+7.5 30.8+13.2 14.249.9 39| 2.7
Tonsillitis 47.3x23.7 61.5£20.1 21.4+£11.2 119] 34
Nasal polyps 5.2+0.2 19.2+3.6 7.1+£1.7 34| 21
Adenoids 10.5+3.1 23.1+4.2 14.2+3.8 24| 13
Multiple caries 42.1+19.2 53.8+13.9 7.1+1.1 13.3| 3.7
Spinal injuries during childbirth 10.5+3.2 11.5+2.3 7.1+1.1 9.1 ] 1.2
Diseases of the musculoskeletal system 21.1+7.2 65.3+33.1 28.5+10.4 10.8| 3.5
Vegitative-vascular dysfunctions 31.5+13.3 69.2+27.2 35.7+15.4 23.41 3.9

Note. AR — attributive risk; RR — relative risk

These factors are real risks for developing myopia
in children with EBW and obesity. The additional risk
is greatest in children with a history of myopia in either
the mother or father (49.6 % and 41.3 %, respectively).
Minimal attributive risk is associated with a history of
childhood infections (<1.6 %), helminthiasis (<3.9 %),
nasal polyps (<3.4 %), adenoids (<2.4 %), and spinal cord
injury at birth (<9.1 %).

In addition to the genetic factor, the development of
myopia is influenced by prolonged and intense visual stress
at close range (95.8 %), poor workplace lighting (67.4 %),
incorrect posture when reading and writing (77.6 %),
excessive TV and computer use (96.4 %).

Children who are overweight and obese are at risk of
developing myopia (odds ratio for myopia in the EBW and
obesity group relative to the comparison group (normal
weight) was 1.28 [95 % CI 0.46-2.91] and 0.84 [95 % ClI
0.53-1.78], respectively), which depends on the degree of
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myopia. Thus, the odds ratio for mild myopia in the group
with EBW and obesity relative to the comparison group was
1.25 [95 % CI 0.56-2.82] and 0.88 [95 % CI 0.49-1.58],
respectively, for moderate myopia in the EBW and obesity
groups relative to the comparison group — 1. 22 [95 % CI
0.57-2.59] and 0.82 [95 % CI 0.46-1.49], respectively, and
for high myopia—1.37 [95 % CI1 0.51-3.66] and 0.80 [95 %
C1 0.49-2.09], respectively.

Discussion. Myopia is a medical, social and
economic problem, because progressive myopia is one of
the most common diseases in the structure of childhood
disability and childhood blindness in Ukraine, and
significant financial resources are spent on the treatment
of this disease [28-30]. The risk of developing myopia is
multifactorial. Both genetic and environmental factors
play a role in the development and progression of the
disease. Published studies suggest possible risk factors,
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including parental myopia, reduced outdoor activity, low
serum vitamin D, higher education, high body mass index,
and high socioeconomic status [31-37]. Uncorrected
high myopia can lead to amblyopia and lower school
performance in children, while myopia itself can lead
to blinding eye diseases such as retinal detachment and
myopic degeneration. In our study, using univariate
logistic regression, age, sex, presence of myopia in parents,
concomitant diseases (childhood infectious diseases,
helminthiasis, tonsillitis, nasal polyps, adenoids, multiple
caries, spinal injuries during childbirth, musculoskeletal
diseases, vegetative-vascular dysfunctions, etc.). Factors
were simultaneously adjusted in multivariate logistic
regression analysis, where p < 0.05 was considered
statistically significant. Age is one of the major risk
factors for myopia. Axial growth of the eyeball in children
accelerates most between the ages of 7.5 and 11.9 years.
In this study, the proportion of myopia stabilized after
15 years, while the proportion of high myopia continued
to increase until 16 years. EBW and obesity were a special
subject of research, since the prevalence of obesity in
children is gaining the characteristics of a non-infectious
epidemic, and the frequency of myopia in children is also
increasing very rapidly due to socio-economic, sanitary,
hygienic and epidemiological factors of influence. The
study conducted revealed a high prevalence of myopia in
children, depending on age and sex, and the presence of
myopia in parents, more on the maternal side, is closely
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related to myopia. A strong association between parental
and child myopia has been reported by others [38, 39],
with an even greater risk in children with two myopic
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significantly associated with the prevalence of myopia. This
study had several limitations. In particular, the ethnic and
religious affiliation of the subjects, their social status, and
other possible confounders were not taken into account.

Conclusion. The development of myopia in children
is determined by a complex of closely related factors.
Overweight and obese children have a higher risk of
developing myopia (odds ratio for myopia 1.28 [95 % CI
0.46-2.91]), which emphasizes the importance and need to
consider the somatic condition of the child. Identification
of risk factors for the development of myopia, especially
overweight and obesity, will provide an opportunity
for early detection of pathology in children and timely
initiation of therapy.

Further research is needed to establish causal relationships.
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OKHUPIHHS B JITEW SIK IPEAUKTOP PO3BUTKY MIOTIi

T. B. Copokman, C. B. Cokonvnuk

BykoBHHCBHKMIi nep:kaBHMIiI MeIUYHMIi YHiBepcuTeT
(m. YepHiBui, Ykpaina)

Pesrome.

Beryn. He3Bakaroun Ha TOCTaTHIO KUBKICTh HAYKOBHX JOCIIKEHb, IPUCBSUCHUX BUBUCHHIO (DAaKTOPIB PU3MKY MIOIIi1, BIIUB
OKHPIHHS Ha CTYIIHb PU3UKY PO3BUTKY MIOIMIl B IUTSYOMY Billi JOCII/UKEHUI HEZOCTATHBO, IO CIIOHYKAJIO0 HAC HA MPUKJIAAL AiTeH
3aiHATHCS] BUBUCHHSIM IIbOTO ITUTAHHSI.

MeTa — BUBYHMTH 9acTOTY Ta CTYIIiHb PU3UKY PO3BUTKY Miomii B iTeil i3 HAIMIIIKOBOIO MACcOIO Tijla Ta OXKUPIHHSIM.

Marepian i metoan. BuGipka niteit 1uist nociipkeHHs opMyBaiacs IOETaIHO B porieci pangomizarii. [lepmmit eran Britodas
OZIHOMOMEHTHE eITiZIeMiOJIOTTYHe TOCTiPKeHHs Aitel BikoM Bij 10-18 pokiB mix 9ac nmpoBefeHHs NPpOoQITakKTHIHNX OIISIIB Y IIKOJTIaX
m.YepniBui Ta YepHiBenpkoi oomacti (1035 oci6). [lepBuHHMIT CKPHHIHT BKIIIOYaB aHTPOIIOMETPIFO Ta OLIHKY (i3HYHOTO pO3BHUTKY. liist
JIeTaJIbHOTO JTOCipKeHHs Bifibpano 205 ocib: i3 HajmumikoBor Macoro Tita (HMT, 65 oci6), i3 oxkupinasam (75 ocib) Ta i3 Hopmalib-
HOI0 Macoro Tina (65 oci6, rpyna nopiBusiaHs). OdraabMosoriuHe 00CTEKEHHsI BKIIIOUAIO: BI30METPi0 6e3 KOPEKIIiT Ta 3 KOPEKIL€ro,
aBTOpEPPAKTOKEPATOMETPIIO JI0 Ta MICIs [UKJIOIUIETIT, 010MIKPOCKOMIiI0, 0()TAIEMOCKOIIII0, ONTHYHY 010METPI0 OKa.
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Jlnst BUSIBIIEHHS CTAaTHCTHYHOT PI3HUII MK ITOKAa3HUKAMH B TPyTax, PO3MOIICHNX HOPMAJIBHO, 3aCTOCOBYBaBcs t-kpuTepiit 1o-
croBipHOCTI CT’I0fIeHTa, CTYHIHb 3HAYUMOCTI — p. [IOpIBHAHHS Ipyn 3a SIKICHOIO 03HAKOIO BUKOHYBAJIH 3a JIOTIOMOTI'0I0 KPHTEPito 2
[Mipcona. BiqmiHHOCTI BBaKaIncst CTATUCTUYHO 3HaYyIumMu mpu p < 0,05.

JlmzaitH nociipKeHHs Ta BC1 METOIH, BUKOPHCTAaHI B IbOMY JOCII/DKSHHI, pO3IIISTHYTO Ta CXBAJICHO KOMici€lo 3 GioeTnku bykoBuH-
CBKOTO JIep)KaBHOro MeanyHoro yHisepeutety (mporokos Ne 10 Bix 18.05.2023).

JlocrikeHHs IPOBE/ICHO B paMKax HayKOBO-JOCIITHOT poOoTH «PaHHS HiarHOCTHKA, JIIKYBaHHS 1 MpodinakTHka MoeJHAHOT maTo-
JIOTI1 Ty HKOBO-KHIIIKOBOTO TPAKTY Ta IIUTONOIOHOT 381031 Y AiTeii» (Homep aepxkasHoi peectpartii 0116U002937, TepMin BUKOHAHHS
02.2016-11.2022 pp.).

PesyasTarn gocaigkennsi. Yacrora miomii B aiteid i3 HMT Ta oxwupinHsM Oylia BipOTiIHO BUILOKO OO JITEH 13 CepeIHIMU T10-
KasHUKamMu MacH Tina (2 = 3,2, p < 0,05). ¥V wkosspiB i3 0KUPIHHIM Ta MIOMi€r0 y 2,7 pa3y YacTillie CoCTePiraroThes 3aXBOPIOBAHHS
OIIOPHO-PYXOBOTO arnapary, y 1,8 pa3u wacrime 1iarHoCcTyeThCs aTOJIOT sl BereTaTHBHOI HepBOBOi cucteM, y 3,1 pasu gacTimre Tpars-
IOTBCSI XPOHIYHI 3aXBOPIOBAHHS POTOHOCOIIIOTKH HIXK y IITEH TPy MOPIBHAHHA. Y BCIX Ipynax AiTel JOIaTKOBUH PH3UK HAOIIbIIHI
y JiTeit uni MaTH un 6athko XBopi Ha Miomiro (BianoBiaHo 49,6 ta 41,3 %). MinimMaibHui aTprulOyTHBHUIT PU3HK ACOLIFOETHCS 3 IUTIYHNMH
indexuismu B anamuesi (< 1,6 %), renpminrozamu (< 3,9 %), Hocopumu nosinamu (< 3,4 %), aneHoinuramu (< 2,4 %), TpaBMamMu
xpe6ra mijg yac nosnori (< 9,1 %). CriBBixHOLICHHS AHCIB U1 PO3BUTKY Miomii jierkoro crymnens B rpymi 3 HMT Ta oxupinHsIM
110710 TPYIH MOPIBHAHHS (HOpMasibHa Maca Tina) cranosmio 1,25 [95 % I 0,56-2,82] ta 0,88 [95 % /I 0,49-1,58] Bianosinuo, s
po3BUTKY ToMipHOT Miomii — 1,22 [95 % JII 0,57-2,59] ta 0,82 [95 % /I 0,46-1,49] BinmoBigHO Ta Ui pO3BUTKY BHCOKOTO CTYIICHS
kopotko3opocti— 1,37 [95 % JII 0,51-3,66] ta 0,80 [95 % I 0,49-2,09] BiamosigHo.

BucHoBok. Pr3rk BUHUKHEHHS Miomi{ BHIIE y JiTeH i3 Ha/UIMIIIKOBOIO MACOIO TiJIa Ta OXKUPIHHAM, IO MiAKPECITIOE BAXKIUBICTD Ta
HEOOXIHICTh ypaxyBaHHsI COMAaTHYHOTO CTaHy TUTHHH.

KurouoBi cJ1oBa: nitu; Hagmmmkosa Maca Tina; OXXHPIHHS, MIOTIsL.
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RISK FACTORS AND CLINICAL
CORRELATIONS OF URINARY TGF-B1
IN CHILDREN WITH JUVENILE
IDIOPATHIC ARTHRITIS AND EARLY
KIDNEY FIBROSIS

T. Borysoval, S. Samsonenko?, L. Vakulenko?

Cherkasy Medical Academy (Cherkasy, Ukraine),
Dnipro State Medical University (Dnipro, Ukraine)?

Summary

The course of juvenile idiopathic arthritis (JIA) is associated with a long-term inflammatory process and the use of non-
steroidal anti-inflammatory drugs (NSAIDs), which can cause nephrotoxicity with fibrotic kidney damage in patients with JIA.
Regardless of the etiology of joint damage, prolonged inflammation promotes the progression of fibrosis, and renal fibrosis is
the final common stage of chronic kidney disease (CKD). Kidney biopsy, which is invasive, risky and underutilized, is generally
considered the only clinical method to detect fibrosis. Over the past decade, some progress has been made in the search for
minimally invasive biomarkers of early kidney fibrosis, with transforming growth factor-g1 (TGF-A1) playing a key role in the
progression of kidney fibrosis, but the significance of TGF-1 in children with JIA is unknown.

Material and Methods: 80 children with JIA were examined. Urinary TGF-A1 levels were determined using a TGF-f1 ELISA kit
(DRG International, Inc., Germany, EIA-1864) according to the manufacturer’s instructions. Methods of variation statistics were used.

Informed consent was obtained from all patients. The study has a positive conclusion of the Commission on Biomedical
Ethics of Dnipro State Medical University (Minutes of the meeting of the Commission No. 12 dated December 19, 2002), which
decided that the scientific research can be considered in accordance with generally accepted moral standards, the requirements
of respecting the rights, interests and personal dignity of study participants, bioethical standards for work with pediatric patients.
There is no risk to the research subjects in the performance of the work. The legal representatives of the children involved in
the research are informed about all aspects related to the purpose, objectives, methods and expected benefits of the research.

Laboratory and instrumental research methods are generally accepted; the drugs to be used are approved for use. No human
experiments were performed.

Methods of variation statistics were used. Statistical analysis was performed using the STATISTICA 6.1 software package
(StatSoft Inc., serial no. AGAR909E415822FA).

The work was carried out as part of the research work of the Department of Propaedeutic of Childhood Diseases and Pediatrics
2 of the Dnipro State Medical University «Development of criteria for early diagnosis and prediction of comorbid kidney damage
in children with somatic and infectious diseases» (state registration No. 0119U100932, implementation period 01.2019-12.2023).

Results. The mean TGF-f1 level in our study was 20.26+16.34 (14.02, 12.5-17.98) pg/ml. Polyarthritis almost quadrupled
the probability of pathological changes in TGF-f1. The overwhelming majority of children with elevated TGF-A1 suffered from
polyarthritis (80.0 %) — one and a half times more often than those with relatively normal TGF-A1 concentration, p<0.04.

If the active stage of the disease lasted at least 4 years, the probability of elevated TGF-A1 increased more than sixfold. The
tendency of significant nephrotoxic effect of prolonged active JIA was confirmed by the results of correlation analysis, according
to which, in general, the duration of active JIA was directly related to the increase of TGF-41 (p=0.38, p<0.001), and the duration
of remission and the total duration of JIA had no significant correlation with it (»=-0.19 and p=0.18, respectively, p>0.05).

The direct dependence of elevated urinary TGF-A1 levels on clinical features such as polyarthritis and the duration of the
active phase of JIA has been demonstrated. These clinical features in children with JIA can be considered as risk factors for the
development of early renal fibrosis. Against the background of elevated TGF-41, a reduced GFR according to the Hoek formula
(<90 ml/min/1.73 m2) was found in 95 % of cases, i.e. the estimates of the functional state of the kidneys obtained by two different
methods were quite clearly the same. In the sample with TGF-51<17.98 pg/ml, 22.76 % of children received immunobiologic
therapy, while in the sample to increase TGF-51 - only 14.76 %. Immunobiological therapy reduced the risk of increasing this
urinary marker by 5.5 times.

Conclusions. Elevated levels of the TGF-£1 biomarker were found in 25 % of children with JIA. An association of early renal
fibrosis with duration of active phase of JIA > 4 years, increased ESR, polyarthritis, arterial hypertension, and dental caries
was observed. Elevated urinary TGF-1 levels are associated with reduced eGFR and are observed in almost all children with
eGFR<90 ml/min/1.73 m2, confirming the importance of early renal fibrosis in the development of renal dysfunction.

Key words: Juvenile Idiopathic Arthritis; Kidneys; Children; Fibrosis Marker; TGF-£1; Immunobiologic Therapy; Kidney
Damage.

Introduction

Juvenile idiopathic arthritis (JIA) is a heterogeneous
group that includes several diseases with manifestations
of arthritis of one or more joints lasting more than 6
weeks in children under 16 years of age of unknown
etiology. JIA is a diagnosis of exclusion; it includes
all forms of chronic childhood arthritis of unknown
etiology. It is known that Juvenile Idiopathic Arthritis (JIA)
develops due to a combination of genetic predisposition
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and environmental factors (probably infections). The
course of JIA is associated with a long-term inflammatory
process and long-term symptomatic use of NSAIDs, which
not only help control the inflammatory symptoms of JIA,
but also have nephrotoxic effects that can cause fibrotic
kidney damage in patients with JIA[1, 2, 3].

The mechanism underlying progressive renal fibrosis
is not fully understood, but it is generally accepted
that inflammation is a key factor in its development,
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induced as a protective response to injury in an attempt to
eliminate the cause and promote organ recovery. Prolonged
inflammation, regardless of the etiology of the injury, has
been shown to contribute to the progression of fibrosis [4,
5], and renal fibrosis is the final common stage of chronic
kidney disease [6, 7]. According to research [8], long-term
inflammation in adult patients with rheumatoid arthritis
plays an important role in the development of chronic
kidney disease (CKD). At the same time, only one study
has been published on the prevalence of CKD in children
with JIA, in which 8 % had arterial hypertension (AH) or
proteinuria 65 months after disease onset [9].

Regardless of the underlying disease and the presence
of provocative factors, tubulointerstitial fibrosis is a sign of
progressive CKD [10], so its early detection and prognosis
are of paramount importance. Currently, the only clinical
tool to detect fibrosis is renal biopsy, which is invasive,
risky, and not routinely used. However, over the past
decade, some progress has been made in the search for
minimally invasive biomarkers of early renal fibrosis [11],
with transforming growth factor-p1 (TGF-B1) playing
a key role in the progression of renal fibrosis [6].

Transforming growth factor beta (TGF-beta) is
a protein (a member of the cytokine family) that controls
proliferation, cell differentiation, and other functions in
most cells. TGF-beta is a protein secreted by the cell into
the extracellular environment. It exists in at least three
isoforms: TGF-betal, TGF-beta2, and TGF-beta3. TGF-
beta is secreted by many cell types, including macrophages,
in an inactive (latent) form in which it is coupled to two
other polypeptides, latent TGF-beta binding protein (LTBP)
and LAP. Serum proteinases such as plasmin catalyze the
release of active TGF-beta from the complex. This often
occurs on the surface of macrophages where the latent
TGF-beta complex is bound to the CD36 receptor by its
ligand, thrombospondin-1 (TSP-1). Inflammatory stimuli
that activate macrophages increase the release of active
TGF-beta, leading to plasmin activation. Macrophages
can also engulf IgG-bound latent TGF-beta complexes
secreted by plasma cells by endocytosis and then release
active TGF-beta into the interstitial fluid [5, 6, 11, 12, 13].
TGF-B1 manifests its profibrotic activity by stimulating
fibroblast proliferation and synthesis of extracellular
matrix—collagen types I, 11l and 1V, proteoglycans, laminin
and fibronectin [13].

In the available literature, we did not find any studies
on TGF-B1 in JIA, but there are publications on the study
of this marker in children with various kidney diseases.
To date, researchers have described the TGF-B1 marker
as an indicator of CKD progression [12], a marker of
fibrosis [11], as well as an anti-inflammatory marker in
bacterial kidney infections [14]. The polymorphism of
the TGF-B1 gene is also being studied in various diseases.

For example, a correlation between the +869T/C gene
polymorphisms in TGF-B1 was found in adult patients with
rheumatoid arthritis [15]. Serum TGF-B1 levels are being
actively studied as a marker of synovial proliferation and
progression in rheumatoid arthritis [16].

Based on the above, the hypothesis about the risk of
early development of kidney fibrosis in children with JIA
looks quite logical, and the need for timely correction of
CKD actualizes the issue of non-invasive diagnosis of
CKD using kidney biomarkers.

The aim of the study to determine the association
between the level of TGF-B1 in urine as a marker of
early kidney fibrosis in children with JIA, depending on
the clinical course of the disease, the characteristics of
comorbid factors, and the treatment scheme.

Material and methods of the study

A cross-sectional study was conducted in 2019-2020
on the basis of the cardio-rheumatology department of the
Dnipro Regional Children’s Clinical Hospital. Informed
consent was obtained from all patients. The study was
conducted in accordance with the tenets of the Declaration
of Helsinki. The study protocol was approved by the local
ethics committee.

Inclusion criteria: children diagnosed with JIA
according to EULAR criteria [2], informed parental
consent to participate in the study. Exclusion criteria:
congenital malformations of the urinary system, presence
of acquired diseases of the urinary system in the history or
at the time of the examination.

Medical records were analyzed to determine the
child’s age at disease onset, duration and clinical features
of JIA, and treatment regimen. Disease activity was
assessed using the Juvenile Arthritis Disease Activity Score
(JADAS-27) [2]. The clinical examination at the time of
the study included an assessment of the children’s health
status according to the Childhood Health Assessment
Questionnaire (CHAQ) [17], general clinical (blood and
urine tests), biochemical (serum creatinine and GFR
according to the Schwartz formula, blood urea, C-reactive
protein), immunoenzymometric (antinuclear antibodies,
HLA B27 antigen) and immunologic (rheumatoid factor)
methods. An ultrasound examination of the joints and
kidneys was also performed. Blood serum creatinine
levels were measured twice (first and third month of the
study) using the Jaffe calorimetric kinetic method, and
blood serum cystatin C levels were measured once in
the third month of the study using a solid-phase enzyme
immunoassay (Cystatin C-ELISA-BEST). A complete
description of the study is presented in Flowchart 1.

The Hoek formula was used to determine the GFR by
the level of cystatin C in the blood serum [18]:

GFR (ml/min/1.73 m?) = 80.35/cystatin C (mg/l) —4.32

A value below 90 ml/min/1.73 m? was considered
a criterion for reducing GFR [19].

Urine TGF-B1 levels were measured once during
the first month of the study. The TGF-B1 ELISA Kit
(DRG International, Inc., USA) was used to measure
the TGF-B1 marker. The DRG TGF-B1 ELISA kit is

a solid phase enzyme-linked immunosorbent assay
(ELISA) based on the sandwich principle. Urine samples
for the determination of TGF-p1 were collected once
(morning urine). Urine was stored at —80 °C prior to
analysis. Samples were thawed prior to enzyme-linked
immunosorbent assay.
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Flowchart 1

Design of the study

il

A cross-sectional study

>

s 4

anamnestic data

TGF-Blinurine)

The formation of groups of examinees with the study of clinical and

Examination of patients using standard nephrological methods
Examination of patients using kidney biomarkers (serum cystatin C,

biomarkers.

Statistical processing of the obtained data and statistical analysis
were performed using the STATISTICA 6.1 software package.
Determination of the characteristics of comorbid kidney damagein
children with JIA, taking into account the indicators of renal

Determination of risk factors for functional and structural kidney
damage in children with JIA.

The 2 test and Fisher’s exact test were used as
statistical methods for the study of the TGF-B1 correlation
tables. All obtained results were accepted as statistically
probable with a symptomatic significance of less than 0.05
(p<0.05). To quantify the significant association between
TGF-B1 and the outcome variables, odds ratios (OR)

with confidence intervals of the 95 % range (Cl) were
calculated. The odds ratio helps identify how likely an
exposure is to lead to a specific event [3]. The diagnostic
determination of the odds ratio allows you to objectively
assess the productivity of the diagnostic determination
performed for the disease being studied.

Odds Ratio = (odds of the event in the exposed group) / (odds of the event in the non-exposed group)

Descriptive statistics of interval variables were
described as mean, standard deviation, median, upper and
lower quartiles. Spearman’s rank correlation was used
to determine the degree of association between TGF- 1
concentration and other interval data. Statistical analysis
was performed using the software package STATISTICA
6.1® (StatSoft Inc., serial number AGAR909E415822FA).

The work was carried out as part of the research work
of the Department of Propaedeutic of Childhood Diseases
and Pediatrics 2 of the Dnipro State Medical University
«Development of criteria for early diagnosis and prediction
of comorbid kidney damage in children with somatic and
infectious diseases» (state registration No. 0119U100932,
implementation period 01.2019-12.2023).

The results of the data obtained and their

discussion

We examined 80 children with JIA, including 46
(57.5 %) girls and 34 (42.5 %) boys. The age of the
subjects was 10.4 + 4.41 (10.6-15.0) years. The debut of
JIA was observed at the age of 5.8 £4.14 (4.9; 2.9) years.
The following variants of the clinical course of JIA were
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noted: systemic arthritis —9 (11.3 %), polyarthritis — 47
(58.8 %), oligoarthritis — 24 (30.0 %) cases. Remission
of JIA was diagnosed in 60 (75.0 %) children, low JIA
activity —in 14 (17.5 %), high JIA activity —in 6 (7.5 %).

When patients were examined for kidney damage using
standard methods, no pathological changes in the general
urine analysis, creatinine and urea, GFR by the Schwartz
formula, or kidney sonography.

The mean urinary TGF-B1 level was 20.26+16.34
(14.02, 12.5-17.98) pg/ml. Based on the fact that there
are currently no standardized normative data on urinary
TGF-B1 levels in children, we formed a sample of patients
who had a TGF-p1 level not less than the upper quartile
of the variation series we studied (17.98 pg/ml) and
conducted a comparative analysis with a sample of
patients with a TGF-B1 level <17.98 pg/ml. Factor tables
of frequency distribution of clinical course, comorbidities,
and therapeutic regimens of JIA depending on the urinary
TGF-B1 level were investigated. Based on the results
of this analysis, factors significantly associated with
elevation TGF-B1 levels were identified and are shown
in Table 1.
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Table 1

Interrelation of indicators of the course and treatment of JIA with the level of TGF-B1 in the urine

Factor.

Elevated

TGF-B1

no, n=60 |

yes, n=20

OR (CI)

Positively associated with high

levels of TGF-B1

Polyarthritis

31 (51,7 %)

16 (80,0 %)*

3,74 (1,12-12,51)

JIA duration = 6 years

13 (21,7 %)

9 (45,0 %) *

2,96 (1,01-8,66)

Active stage = 4 years

10 (16,7 %)

11 (55,0 %)**

6,11 (2,01-18,58)

Caries

19 (31,7 %)

12 (60,0 %) *

3,24 (1,14-9,22)

Arterial hypertension(AH)

3 (5,0 %)

5 (25,0 %) *

6,33 (1,36-29,55)

The erythrocyte sedimentation rate (ESR) is higher than normal

8(13,3%) | 8(40,0%)* | 4,33(1,35-13,88)

GFR by the Hoek formula is below normal

14 (23,3 %) |19 (95,0 %) *** | 62,43 (7,66-508,8)

Use of non-steroidal anti-inflammatory drugs (NSAIDs)

12 (20,0 %) | 10 (50,0 %) * | 4,00 (1,36-11,79)

Negatively associated with high levels of TGF-$1

Male gender

31(51,7%) | 3(15,0%)* | 0,17 (0,04-0,62)

The use of immunobiologic therapy

23(38,3%) | 2(10,0%)* | 0,18 (0,04-0,84)

Notes. *, **, *** _significant difference from the reference levels, respectively, p<0.05, p<0.01 and p<0.001

(using x2-tailed test and Fisher’s criterion).

According to the data obtained, male gender reduced the
risk of elevated TGF-B1 sixfold (Table 1). Among children
with elevation TGF-B1, boys were 3.4 times less common
than in the sample with TGF-f1 below 17.98 pg/ml, p<0.005.

Polyarthritis almost quadrupled the chances of
pathological changes in TGF-B1. The overwhelming majority
of children with elevation TGF-B1 suffered from polyarthritis
(80.0 %) — one and a half times more often than those with
a relatively normal TGF-B1 concentration, p<0.04.

The mean duration of JIA was 4.6£3.03 (4; 2.58-6)
years, and in 22 (27.5 %) cases it was at least 6 years,
twice as often in the background of elevated TGF-B1,
p<0.05. With this duration of JIA, the risk of TGF-B1
hyperproduction increased almost threefold. The duration
of the active phase of JIA was 3.0£2.28 (2.3; 1.5-4) years,
in 21 (26.3 %) cases — 4 or more years. In these patients,
elevation of TGF-B1 was detected 3.3 times more often,
p<0.002. If the active stage of the disease lasted at least
4 years, the probability of elevation of TGF-B1 increased
more than sixfold. The tendency of a significant nephrotoxic
effect of long-term active JIA was confirmed by the results
of correlation analysis, according to which, in general, the
duration of active JIA was directly related to an increase in
TGF-B1 (p=0.38, p<0.001), and the duration of remission
and the total duration of JIA had no significant correlation
with it (p=-0.19 and p=0.18, respectively, p>0.05). Based
on the above, the significance of the dependence of TGF-p1
on total disease duration can only be explained by the
duration of active JIA, especially since it was twice as high
as in remission, where it was 1.6+1.40 (1; 0.43-2.8) years.

Thus, a direct correlation between elevated urinary
TGF-p1 levels and such clinical features as polyarthritis
and the duration of the active stage of JIA has been
established. These clinical features in children with JIA
can be considered as risk factors for the development of
early kidney fibrosis.

Further examination concerned the focus of chronic
infection. These were diagnosed in 65 (81.3 %) cases:
caries in 31 (38.8 %), adenoiditis in 10 (12.5 %), and
recurrent tonsillitis in 26 (32.5 %). A significant association
with TGF-B1 was found only for caries, which was almost

twice as frequent in children with elevated TGF-B1,
p<0.04. The presence of caries increased the odds of
elevated urinary TGF-B1 marker almost as much as
polyarthritis (Table 1).

In 8 (10.0 %) of our patients were diagnosed with
hypertension. This pathology is both a cause and
a consequence of CKD [20], was five times more likely to
be associated with high TGF-B1 levels and more than six
times increased the odds of to elevation TGF-B1.

One of the markers of JIA activity is ESR. Patients with
elevated TGF-B1 were three times more likely to have an
ESR above normal than children with TGF-1<17.98 pg/mL,
p<0.02. The presence of a high ESR more than quadrupled
the risk of elevated TGF-B1. In addition, TGF-B1 was
positively correlated not only with ESR (p=0.35, p<0.002),
but also with neutrophil count (p=0.38, p<0.001) and urine
pH (p=0.23, p<0.05). It was inversely correlated with
lymphocyte count (p=-0.40, p<0.001).

Since there were no changes in TGF-B1 levels as a function
of creatinine and GFR calculated by the Schwartz formula
in our study, we performed a more detailed analysis of renal
functional status, including cystatin C and GFR calculated by
the Hoek formula based on cystatin C, and examined their
relationship with TGF-B1 concentration. According to Hoek
GFR, 33 (41.3 %) patients with JIA had renal dysfunction.
On the background of elevated TGF-B1, a reduced GFR
according to the Hoek formula (< 90 ml/min/1.73 m2) was
found in 95 % of cases, i.e. the estimates of the functional
state of the kidneys obtained by two different methods were
quite clearly the same. The adequacy of these methods
was also demonstrated by the excessive OR value for the
correlation of TGF-B1 with GFR (Table 1) and their close
inverse correlation (p=-0.88, p<0.001).

From the results of the analysis, it can be concluded that
the highest diagnostic value in the examination of patients
with JIA is the calculated value of glomerular filtration
measured by cystatin C and not by creatinine, which is
consistent with the results of the study. [21].

The central issue in JIA is the question of therapy.
Treatment should be proactive, aggressive and as effective
as possible. To reduce the manifestations of the joint
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syndrome, the first line of treatment is the use of NSAIDs.
The drugs are prescribed individually and for varying
periods of time — until a clinical effect is achieved. At
the time of our study, 22 (27.5 %) children were taking
NSAIDs. The mean duration of their use for the entire
duration of JIA was 4.6+4.91 (3; 2-6) years. All patients
were also receiving methotrexate. The use of NSAIDs was
2.5 times more likely to be associated with elevation of
TGF-B1 (p<0.02) and quadrupled the odds of its elevation.
Our data are consistent with the results of the study by
Gicchino MF et al [9], according to which the main risk
factor for CKD in children with JIA is prolonged exposure
to NSAIDs and methotrexate in active forms of the disease.

In our study, immunobiologic therapy was used in 25
(31.3 %) cases for a mean of 3.0£2.23 (2.3; 1.4-4.3) years.
In the sample with TGF-$1<17.98 pg/ml every third to
fourth child received it, in the sample with elevated TGF-p1
only every tenth child. Immunobiological therapy reduced
the risk of increasing this marker in urine by 5.5 times.

In summary, the above results are consistent with the
conclusion of Tang PC et al. that short-term activation of
TGF-B1 promotes renal recovery and prolonged activation
of this growth factor causes fibrosis and progression of
CKD [22]. The role of TGF-B1 in the pathogenesis of renal
nephrosclerosis, which is associated with the development
and progression of CKD, should not be underestimated [23].

References:

Conclusions

1. An elevated level of the TGF-B1 biomarker was
found in 25 % of children with JIA.

2. An association of early kidney fibrosis with the
duration of the active stage of JIA> 4 years (OR=6.11; ClI:
2.01-18.58; p<0.01), an increase in ESR (OR = 4.33; CI:
1.35-13.88; p<0.05), polyarthritis (OR=3.74; Cl: 1.12-12.51;
p<0.05), arterial hypertension (OR=6.33; Cl: 1.36-29.55;
p<0.05), caries (OR=3.24; Cl: 1.14-9.22; p<0.05).

3. The male gender significantly reduces the risk of
early kidney fibrosis —almost to the same extent as this risk
is increased by hypertension and a long active stage of JIA.

4. Increased level of TGF-B1 in urine is associated with
reduced GFR (OR=15.58; CI: 4.02-60.36; p<0.001) and is
observed in almost all children with GFR<90 ml/min/1,73 m?,
which confirms the importance of early fibrosis of the
kidneys in the development of kidney dysfunction.

Prospects for further research. To build a
multifactorial regression model for predicting comorbid
kidney damage in children with JIA.
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®AKTOPHY PU3UKY TA KJITHIYHI KOPEJSIII TGF-B1 B CEUI Y JITEM 3 FOBEHIJIbHUM
IJIONATUYHUM APTPUTOM TA PAHHIM ®IBPO30M HUPOK

T. Bopucosa', C. Camconenko?, JI. Baxynenko?

Yepkacbka MeIUYHA aKajgeMist
(M. Yepkacu, Ykpaina),!
JIHinpoBcbKUii 1ep:KkaBHUI MeIMYHUI YHIBepCUTET
(m. Tninpo, Ykpaina)?

Pesrome.

Beryn. Ilepe6ir oBeninbroro imionarnunoro aprputy (FOIA) 1o’ si3aHuil i3 TpUBAIMM 3aMAIbHUM TIPOLECOM Ta 3aCTOCYBAHHSIM
HECTEPOITHUX MPOTU3ANATIBHUX 3ac00iB, SKi HOTCHIIITHO MOXKYTh CIPHYMHATH HEYPOTOKCUIHUH ePeKT 3 (iOpOTHUHIM yparKeHHAM
HUPOK y xBopux Ha FOIA. HezanexHo Bix eTionorii cyrmoOoBoOro yIIKoHKEHHS TPUBAJIE 3alaeHHs CIPHUsE IPOorpecyBaHHIo (idpo3y,
a (pi6p0O3 HUPOK € KIHIIEBOO 3arajIbHO0 CTAIIE0 XPOHIYHOI XBopoOu HUpok (XXH). Biorncist HUPKH, siKa € IHBa3UBHUM i pU3HKOBAHUM
METOJIOM 1 He BUKOPUCTOBYETHCA PETYSPHO BBAKAETHCS €AMHUM KITHIYHIM 1HCTPYMEHTOM [UIs BUsIBICHHS (BiOpo3y. Pasom 3 Tum, 3a
OCTaHHE ACCATIIITTS OyiI0 TOCSITHYTO IIEBHOTO MPOTPECy B MOUIYKY MiHIMaJIbHO 1HBa3UBHHUX OiOMapKepiB paHHBOTO (hiOpo3y HHUPOK,
MPUYOMY KJTFOYOBA POJIb y POrpecyBaHHi (pidpo3y HUPOK BiBOAUTECS TpaHchopmyrodomy pakropy pocty-Bl (TGF-BL), onnak He
Bigome 3uadenns 1GF-B1 y miteit, xBopux Ha FOIA.

Merta J1ocIiIzKeHHsI — BU3HAYUTH B3a€MO3B 5130k piBHs TGF-B1 y ceui, sik Mapkepy paHHbOro (Gidpo3y HHPOK y IiTEH, XBOPHUX Ha
IOIA, 3anexHo BiJ KJIIHIYHOTO Mepediry 3aXBOPIOBaHHS, 0COOIMBOCTEH KOMOPOITHUX (HAKTOPIB Ta CXEMH JIIKyBaHHS.

Marepian i meTonu gociimkennsi. O6crexxeno 80 miteii 3 FOIA. Pisens TGF-B1 y ceui Bu3nawanu 3a gqonomororo Habopy TGF-f1
ELISA (DRG International, Inc., Himeyunna, EIA-1864) BianoBiaHo 10 iHCTPYKIIii BUPOOHHKA.

J1ns Beix marieHTiB oTpuMaHo iH(GopMoBaHy 3roxy. JlocmimKeHHS Ma€e MO3UTUBHUN BUCHOBOK KOMICi1 3 MUTaHb 010MEeMYHOT ETHKH
JIHIIPOBCHKOTO JIEPKABHOTO MEIMYHOr0 yHiBepeuTeTy (poTokosn 3acinants komicii Ne 12 Bix 19.12.2023 poky), sika II0OCTaHOBHIIA, 110
HAyKOBE OCTIKEHHsI BBXKATH TaKUM, IO BiJIIOBiIa€ 3aralbHONPUIHHATAM HOpMaM MOpalli, BAMOTaM JOTPUMAaHHS NpaB, IHTEPECiB
Ta 0COOUCTOI TOCTOMHOCTI yYaCHUKIB TOCIHIPKEHHS, 010€THYHUM HOpMaM POOOTH 3 XBOPUMH AUTIYOTO BiKy. Pu3nk misa cy0’ekTiB
JOCTIHKEHHS M1 Yac BUKOHAHHS POOOTH BiICYTHIN. 3aKOHHUX MPEACTABHUKIB IITEH, IKUX 3aIy4€HO 0 IOCIIHKEHH, iHPOPMYIOTh
PO BCi aCTEKTH, OB’ sI3aHi 3 METOI0, 3a1a4aM1, METOIUKAMHU Ta O4iKyBaHOIO KOPHCTIO TOCIIIKEHHS.

JlaGopaTopHi Ta iIHCTPyMEHTaIbHI METOAN JTOCIIDKCHHS € 3aralbHONPUIHATHMH, ITperapaTy, 0o OyayTh BUKOPUCTaH1, TO3BOJICHI
JI0 3aCTOCYBaHHs. EKCIIEPUMEHTH HA JIOHHI HE ITPOBOMIIHCSL.

BUKOPHCTOBYBaJIMCS METO/IM BapianiiiHoi craructiku. CTaTUCTUYHMIT aHATi3 BUKOHYBAIIH 32 JAOMOMOTOIO MPOIPAMHOTO TaKeTy
STATISTICA 6.1® (StatSoftinc., cepiitaniit No AGARI09E415822FA).

PoboTa BUKOHAHA B paMKax HayKOBO-IOCIITHUIIBKOI pOOOTH Kadempy MPOMeNeBTUKH AUTSMUX XBOPOO Ta memiarpii 2 JIHImpOBCHKOro
JIEPKaBHOTO MEIMYHOTO yHiBepcuTeTy «Po3po0Ka KpUTepiiB paHHBOI IIarHOCTHKH Ta MPOrHO3YBAaHH KOMOPOIHOTO YpayKeHHS HUPOK Y JIiTel
3 COMaTUYHNMH Ta IHEKIIHHIMHU 3aXBOprOBaHHsMIY» (1eprkaBruii peectpariiiamii Ne 0119U100836, tepmin Bukonansst 01.2019-12.2023 pik).

Pesyabraru gociimkenns. Cepenniii Bmict TGF-B1 y namomy nociimpkenni cranosus 20,26+16,34 (14,02; 12,5-17,98) nr/mut.
TMomiapTput Maike B 4OTHPH Pa3u 301IbIINB maHcH miaBuineHus piBas TGF-B1. CranaapTH30BaHUX HOPMATUBHUX AaHHX IO0 PiBHS
TGF-B1ly ceui y miteii Ha aHUil MOMEHT BiACYTHI, Mu c(hopMyBasii BUOIPKY MALI€HTIB, sKi Masu piBeHb 1 GF-B1 He HIKYE BEPXHBOTO
KBapTHJIsL JIOCIIIKYBAHOTO HaMu Bapiariiaoro psay (17,98 rr/mi) i mpoBesu OpiBHSIIBHUEN aHAIi3 13 BUOIPKOKO MAI[i€HTIB i3 piBHEM
TGF-B1<17,98 rir/mut. TlepeBaxkHa GisbrmicTs fitedt i3 migsumenns TGF-B1 xBopinu Ha nomiaprput (80,0 %) —y miBropa pasu yacrie,
HIX 13 BITHOCHO HOpMaITbHOO KoHIeHTpatieo TGF-B1, p<0,04.

SIKIO aKTUBHA CTAisl 3aXBOPIOBAHHS TPUBAJIA IIOHAWMeH e 4 pokH, maHcH Ha miasumieHus TGF-B1 3pocranu 61 HIXK y HIicTh
pasis. TeHneHIio 3HaYHOTO HEPPOTOKCHYHOTO €PEKTY TPUBAIOr0 akTUBHOTO FOIA MinTBEpIKEHO pe3ynbTaTaMy KOPEIBIIHHOTO aHaJIi3y,
3riJIHO 3 IKUMH, B I[LJIOMY, TpuBaiicTs aktuBHOro IOIA Gesnocepenabo noB’s3ana 3i 36insuennsm TGF-B1 (p=0,38, p<0,001), a tpu-
BaJticTh peMicii Ta 3aranbHa TpuBaiicTs FOIA nocroBipHO He KopenmoBanu 3 Hero (Bixnosiguo p=-0,19 ta p=0,18, p>0,05).

59



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XI1v, Ne 1(51), 2024

voL. xiv, Ne 1(51), 2024 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)
ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

Bcranosneno npsiMy 3anexHicTb migBuIieHHs piBHA T GF-B1 y ceul Bix KIIHIYHUX MPOSBIB MOTIApPTPUTY Ta TPUBATIOCTI aKTUBHOL
cranii IOIA. Lli kniniuni o3Haku y miteit 3 FOIA MoxxHA po3misimaty Sk (GakTOpH PU3HKY PO3BHTKY paHHBOTO (idpo3y Hupok. Ha Tii
miguierHs TGF-B1 y 95 % BunaakiB BUSIBICHO 3HIKEHY PO3PaXyHKOBY IIBHJKICTh KiIyOoukoBoi dinbrpaii (pILIK®) 3a hopmysioro
Hoek (<90 mn/xB./1,73 M?), TOOTO OLiHKH (HDYHKIIOHAIBHOTO CTaHy HUPOK, OTPHMaHi 3a IBOMA PI3HUMH METOIU GyIH IJIKOM OJHO-
3HayHUMH. Y BuOipui 3 TGF-B1<17,98 nr/mi— 22,76 % aiteit orpuMyBaiy iMyHOOI0NOT YHY Tepartito, TOAi K y BUOIPIIi 3 i IBUIICHHS
TGF-B1 - aumre 14,76 %. ImyHoO6ionoriuHa Teparis 3HH3MWIA PU3UK MTiABAIIEHHS [[LOTO CEY0BOT0 MapKepa B 5,5 pasis.

Bucnosku. Ilinsummenuii piens 6iomapkepy TGF-B1 Busineno y 25 % niteit 3 FOIA. Beranosnena acomiariist panab0T0 (hi6po3y
HUPOK 3 TpuBaNicTIO akTHBHOI cTajii FOIA>4 pokis, nixsumennsm [LIOE, nomiaprpurom, aprepianbHOIO rinepTeHsieo, kapiecoM 3y0iB.
YomnoBiua cTaTh 3HAUYIIE 3HIKYE PU3HK PAaHHLOTO (iOp03y HUPOK — IPAKTUIHO B TAKOMY K€ CTYIEHi, SIK Ilel pU3HK MiBUITYIOTh Al
i TpuBana akruBHa cranis FOIA. ITigsumenuit piers TGF-B1 B ceui acomiroeTsest 31 3HmkeHO0I0 PLIK® Ta BimMivaeThest IPAaKTHIHO
y Beix miteit i3 pLIK®<90 mn/xB./1,73 M?, 110 MiATBEPIKY€E 3HAYEHHS PAHHBOTO (BiOPO3y HUPOK B PO3BUTKY HUPKOBOI TUCHYHKIIII.

Kiro4oBi cj10Ba: roseninbuuii ixionatuunuit apTput; HUpKH; aiTH; Mapkep (ibposy; TGF-BL; imyno6ionoriuna Teparis;

YpaKeHHST HEPOK.
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MEJINYHNI CYTIPOBIJI HOBOHAPOIXKEHMX
3 MEKOHIEBVM DIEYCOM. AHAJII3 JAHUX
CBITOBOTO JJOCBIJIY TA BJIACHUX

0. M. I'opoamiox*, T. B. Mapmuniok* CIIOCTEPEXXEHD

HanionanpHuii yHIBEpCUTET OXOPOHH 3/10pOB’sT YKpaiHn
imewi IT. JI. Mlynuka® (M. Kuis, Ykpaina),

BonuHcbknit HaliOHAIBHUH YHIBEPCUTET

imeni Jleci Vkpainku? (M. JIyubk, Yipaina)

Peztome.

Mexoniesuii ineyc (MI) 3a danumu piznux aemopie cnocmepicacmocs y 10-20 % nosonapooacenux 3 kicmogiopozom. MI—
MOHKOKUWKOBA HENPOXIOHICMb, W0 GUHUKAE Y n10016 Ha 20-24 mudicHi cecmayii 3-3a nopyuiens npoyecie (popmyeants MEKOHIIO,
wo mae niosuwery 6’ A3Kicmo i He MOdice NPOCY8AMUCsL NO KUMMEYHUKY Ma UKIuKae tioeo oomypayiio. binsa 50 % eunaodxis
MI ycknaouioiomscs 3a60pomom KUWKU, KUMKOGOIO ampe3i€lo, Manbpomayicio, nepgopayicio 3 po3eumrkom MeKoHiaIbHO20
nepumoHimy ma acyumy, Qopmy8aHHAM MEKOHIATbHOT NCe8OOKICIU MOWO.

Mema 0ocnioxcennsn — nposecmu cCucmemMHull 0210 ma ananis iimepamypu 3 npoonemu MI y Hosonapooscenux ma Ha
OCHOGI ananizy AimepamypHux 0Jicepen i 8IACHUX CROCEPENCeHb 3 0AHOT MmeMu GUCBIMAUMU ONMUMATLHY MAKMUKY MeOUUHO20
cynposody Ho8oHapodiceHux 3 MI.

Pezynomamu oocniosncenns. [lposedenuti o2nsio nimepamypu 8 icmopuunomy achekmi ma 3a ocmanti 20 poxie nokazas, ujo
3a605KU pO3pOOYI MA YOOCKOHATIEHHIO MeMOOi8 KOHCEPBAMUBHO2O0 | XIPYP2iuHO20 NIKYEAHHS HOBOHAPOOHceHux 3 M1, nemanvHicmo
npu M1 3a ocmanni 20 snuzunaco 0o 20 %. [Iposedenuil ananiz 0aHux ceimogo2o 00Csidy ma G1ACHUX CNOCMEPENCEHb BUCBINIUG
MOACTUBOCMI KOHCEPSAmueHoi mepanii ma xipypeiunoi donomoau dimsm npu MI 3 naconocom na me, wo y 50 % eunaoxis
neyckiaonenozo MI koncepsamughi 3axo0u € epexmugHumu.

3anpononosani nokpoxosi 3axo0u KOHCepeamueHo20 NiKy6aHHs ma nokasu 00 XipypiuHux 6mpy4aHb.

Bucnoeox. Ilpu MI 'y HogonapoOsiceHux ciio ympumamucs 8io pe3exkyii' i Cmomyeants Ha KOPUCHb NPOMUBAHHS KUULEUHUKA.

Knrwuoegi cnosa. myrosicyudos; mexoniceuil ineyc; mexoniansnuti nepumonim; OideHOCMUKA; KOHCEPEAMUGHE NKY6AHHS,

Xipypeiuna oonomoza

Bctyn

Mexkownieswmii ineyc (MI) po3misgaeThest sk HaHO1TbII
paHHii posiB KicTO3HOTO (Pi0po3y, a00 MYKOBICIHI03Y, —
TSDKKOTO TeHETHYHOTO 3aXBOPIOBAHHS, IO 3YCTPIHYaETHCS
3 gacrtororo 1:3500 noBonapomkenux [1-3]. Kictogiopos —
CHCTEMHE 3aXBOPIOBAHHS 3 YPAKCHHIM €K30KPHHHUX 3a-
7103 opranizMmy. HaifGiib1 TSOKKI KIIIHIYHI NPOSIBU BUHH-
KaloTh Yepe3 00CTPYKIiI0 HE3BUYAHHO TYCTUM B’ SI3KHM
CJIM30M JHUXAJIBHUX [UIAXIB, MPOTOKIB MiIUTYHKOBOI 3a-
JI03H, KullleyHuKa. KpiM Toro, MOXXyTh ypakaTucst HOTOBI
Ta CITMHHI 3aJ103H, TIEYiHKa, PENPOAYKTHBHI opranu [4-7].

MI 3a gaHMMU PI3HUX aBTOPIB CIIOCTEPIraeThes
y 10-20 % moBOoHapoKEeHHX 3 KicTodibpozom [7-10].
MI — TOHKOKHIIIKOBA HEMPOXIJHICTb, 1[0 BUHUKAE B ILIIOJA
Ha 20-24 TwxHi recrauii 4yepe3 MopyuieHHs MpoLeciB
(hopMyBaHHsI MEKOHIFO, 1110 MA€ MiABUIICHY B’ A3KICTh 1 HE
MOJeE MPOCYBATHCS MO KUIIEYHUKY Ta BUKJIHKAE HOTO
oOTyparito, 3a3BM4aii Ha PiBHI CEPEIHIX BIUIIIIB TOHKOT
kumku [11-14]. Ha MI npunanae 9-33 % Bcix Bumaakis
KHIIKOBOT HENPOXIAHOCTI Y HOBOHAPOPKEHUX, YaCTOTa
cxinangae 1:2500 HOBOHAPOHKEHHX, TOOTO MEKOHIEBA KHIII-
KOBa HEMPOXIJIHICTh MOCIa€ TPETE Miclie cepel] BCiX BU-
JIIB KHMIIIKOBOT HEMPOXIAHOCTI Y HOBOHAPOKCHHX, TICIIS
arpesii kumeynunka (rmepiie Micie) Ta ManbpoTaitii (apyre
micue) [15,16].

binst 50 % Bunankis MI yckiiaqHIOIOTECS 32aBOPOTOM
TOHKOT KHIIIKH, KHIITKOBOFO aTPE3i€r0, MAIbPOTAIIi€0, (mep-
(opalli€ro) 3 pO3BUTKOM MEKOHIAIBHOTO aCIUTY 1 IIEPUTO-
HITY, ()OPMYBaHHSIM KHIIKOBUX Hiepdopalliif, MEKOHIaIbHOT
nicesnokictu [17-22] i HaBith mepiopxitom [23, 24]. ditu
3 MI MaroTh GisTbINNI PU3HK PO3BUTKY XoJecTasy [25].

MeTa gocnifXeHHSA — poBeCTH CUCTEMHHI OIS
Ta aHaJ3 JiTeparypH 3 npodiaemu MI y HOBOHApOIIKEHHX
Ta Ha OCHOBI aHAII3y JITepaTypHUX KEpe 1 BIaCHUX
CIOCTEPEIKEHb 3 TaHOI TEMH BHCBITIUTH ONTHMAIbHY
CTPATeTiI0 MEANYHOTO CYIPOBOAY HOBOHAPOKEHHX 3 MI.

lcTopryHMI acnekT. [lepuie onucaHHs KUIIKOBOT
HENPOXiAHOCTI y HOBOHAPO/XKEHOTO 3 HEelAeHTU(IKOBa-
HHUMH 3MiHaMH y CTPYKTYpi HiJIITyHKOBOI HAJICKHUTh
K. Landsteiner (1905) [26]. B 1936 poui G. Fanconi nogis,
1110 OZIHIEIO 3 TPUYMH PO3BUTKY XPOHIUHHX JIETEHEBHX 3a-
XBOPIOBaHb y JiTe € KicTo(hiOpo3 MiANUTYHKOBOI 321031
[27]. Yepes 2 poxu Andersen (1938) ony6iikyBaB po6oTy,
B sIKiif OyJI0 1MoKas3aHo, 110 MopyUIeHHs (YHKIIT opraHiB
nuxanHs pu KII3 criosyyaerbest 3 ypaKeHHSIM OpraHis
TpaBJIEHHS, 13-32 YOr0 Y HOBOHAPOPKCHUX MOKE BHHHUK-
HYTH TOHKOKHUILIKOBA HETIPOXifHicTh a00 M1, oOymoBieHnit
00Typali€lo MPOCBITY TOHKOI KHIKHU B’ SI3KUM KHITKOBUM
BMicTOM [28].

Xipypriune nikyBanust MI He 3niiicHioBanocs 10 1948
poxy. Ilepmmii 1ocBi ycHinHOro XipypriyHoro JIiKyBaHHS
qutunn 3 MI naryersest 1948 poxom, konu Hiatt i Wilson
MTOBIJOMMIIU ITPO MOXIJIMBICTbH BiJIHOBJICHHS KHIIKOBOT
MIPOXiAHOCTI IUISIXOM MPOMHUBAHHS KHIIKHK (iziosoriv-
HUM PO3YMHOM uYepe3 BUBEEHY iieocToMy. BoHu nocsirim
YCHIIIHUX pe3yabTaTiB JiKyBaHHS y 5 3 8 mauientis [29].
Gross R. E. y 1953 poui MOBiJOMHB IIPO JTIKBIAAIIIFO KHIII-
KOBOI HETIPOXiTHOCTI HIJISIXOM 3/11HCHEHHS pe3eKIii KUIIKH
Ta eHTepocToMii 3a MikyliueM HUISIXOM HAKAAOAHHA
060xCcmMoB0OYp06oi enmepocmomu 3 Yopmyeanuam no-
06iitHoi cmomu «6ik-6-0ix» [30]. Bishop and Koop y 1957
POLI OITHCAIIH PE3EKIIiI0 Ta aHACTOMO3 «KiHEI[b-B-KIHEI[b»
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3 TUCTAJIBHOIO CTOMOIO, IO CIYTyBaJsla JJIsl IPOMHUBAHHS
KHUILIEYHUKA Y Michsonepaniinomy nepioai [31].

B 1969 poui Noblett 3anporionyBaB KoHCepBaTHBHHI
croci6 JikyBaHHS HeyckiaaHeHoro MI nmisixom npomu-
BaHHS KHIIKH TiIEPOCMOIIIPHUM PO3YHHOM TracTporpa-
¢iHy, o crpusie PO3PIIKEHHIO 1 BUJAICHHIO 3 ITPOCBITY
KHUILIKH B’SI3KHX KUIIKOBUX Mac [32].

3aBasiKu po3poOIIi Ta YIO0CKOHAICHHIO METO/iB KOH-
CEepBaTUBHOTIO 1 XipypriyHoro JiKyBaHHs M1, neTaabHICTh
npu MI 3a octani 15 pokis 3Hm3mnack 1o 20 % [33,34].

EtionaTtoreHes. MI ocratouno He BuBueHuil. Oue-
BUJTHO, 1110 3aXBOPIOBAHHSI MA€ CITa/IKOBHI XapakTep 1 nepe-
JIAETHCS Ay TOCOMHO-periecuBHUM nuisixom [35]. 3a manumu
I'enernunoro Koncopuiyma cranom Ha civenb 2012 poky
ormcano 1900 myTaniii reHiB siki BiIIOBiaJIbHI 32 pa3Bu-
TOK MyKoBicuuao3y. B €Bpomni Hail0iIbI po3MOBCIOIKE-
noto myTaitiero reaa CFTR (cystic fibrosis transmembrane
regulator) e F508del. MeHiir po3moBCrOIKEHUME MY TAITisI-
mu reHa € G542X, W1282X, R553X, G551D [9, 36]. My-
TaIlil B TeHi MPU3BOASATH 10 TUCHYHKIIT XJIOPHOTO KaHATY.
loHM XJI0py HAaKONMYYIOTHCSI BCEPEANHI KIIITHH, 3MIHIOIOTh
SJICKTPUYHUH MOTEHIIIa] B TIPOCBITI BUBIAHUX MTPOTOKIB,
110 CIPUSIE TIIBUIIEHOMY BUXOJY i3 IPOCBITa BCEPEIUHY
KJIITHHHM 10HIB HaTpito. [lounHaeThCsl TOCHIICHE BCMOKTY-
BaHH;I IEPHULIEIIOISIPHOTO BOIHOTO KOMITOHEHTY, HACTIZIKOM
YOTr0 CTa€ 3TyLICHHs 1 yTPy/AHCHHS eBaKyallii CeKpeTiB eH-
JIOKPUHHUX 3103, (PyHKIIOHAIbHA HEJIOCTATHICTD, (hi0po3
ypaskeHux oprauis [37]. YpaxkeHHs miAmUTyHKOBOI 3871031
IIPY MYKOBICIIM/I031 BUHUKAE 1 IPOTPECYE BIKE 3 CEPEHMHU
Il Tpumectpy BariTHOCTI. OOTYpalis ii TPOTOKIB B I3KUM
CEKPETOM TIPU3BOJUTE JI0 allHHAPHOT arpodii, 3HMKEHHIO
cekpellii, moYyaTkoBUM HposiBaM (idpo3y Ta KHUPOBOMY
nepepo/PKeHHIO mapeHximu oprana [7, 38].

CrnouaTky BBa)XKaJIoCh, 1110 OPYyIIEHHS (QyHKIIT XJI0p-
HOTO KaHaJy [IPU MYKOBICITH]I031 B IIEPIITy Yepry BiIOHBa-
€ThCS Ha (QYHKIT MANITYHKOBOI 3a11031. ChOTO/IHI BIiJIOMO,
10 BOHO TaKOXX BIUIMBAE Ha pPOOOTY KHUIIEYHUKA, CIIPHUs-
toun po3Butky MI [10].

[TpnunHotO BHUKHEHHS MI npu MyKoBicIIu1031 € Te,
110 Ha TJIi 3HMKEHHS CEKPEeLlil MPOTEOTITHYHUX Ta THITHX
(hepMEeHTIB MiINUTYHKOBOI 3aJI03H, JETipaTallii iHTeCTi-
HaJIBHOTO CEKpeTy uepe3 mopyuieHHs Tpancrnopty Cl, Na
Ta BOJH, BiJIOYBA€THCS YIIUILHECHHS MEKOHIIO, 10 3aKy-
MOPIOE MPOCBIT KUIIKH. Kpim Toro, mo mekoHiit npu MI
MICTHTB MaJI0 BOJY, B HhOMY BH3HAUa€ThCSl BUCOKHII pi-
BEHb O1JIKIB, IEPEBAXKHO ANBOYMIHIB Ta 3HIKCHHS KIUTBKO-
cTi BynieBoiB. KpiM mopyIeHHs cexperii miuury HKOBoi
3aJI03M y JAUTHHHU 3 MYKOBICIIHI030M ITiCJIsI HAPOJKEHHS
MOYMHAE ITiABUILYBATUCh PIBEHb HATPIIO 1 XJIOPY Y BHIi-
JICHHI TIOTOBUX 3aJ103, 1110 € Ba)KJIMBUM TECTOM JUIS Jia-
THOCTHKH MYKOBICLIUJI03Y.

KniniyHa kapTuHa. MI moxe OyTH TPOCTHUM YH
yeknagaenum [11]. TIpoctuit MI nposiBisieTbest Ha 1-2
00y KUTTS AUTHHH KJIIHIKOIO KHIITKOBOT HEMTPOXIAHOCTI —
JKHUBIT 34yTHIi, KOHTYPYIOTh PO3TSATHYTI KUIIKOBI METJI.
[TanpnaTopHO TICTOBATOI KOHCHUCTEHII, Y IJTYHKY 3a-
CTIMHUI BMICT, MCKOHI# HE BigxoauTh. OOTyparlist KHIITKH
Harajlye CHHJIPOM «MEKOHIEBOT MPOOKU» 1 MPOSIBISETHCS
KJIIHIKOIO TOBCTOKHIIKOBOT HEMpPOXigHOCTI. [IpuunHor0
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KHIIKOBOI 00TYypaIlii € He TUTbKK 3MIHCHHI MEKOHIH, aie
1 3HDKEHA [EPUCTAIBTHKA TOBCTOI KKy [1-3].

Bci mociimpkyBani Hamu JiTH (6 HOBOHAPOKEHUX 32
ocranfi 15 pokis) 3 MI maimu rimorpodito, 1Mo po3BuBa-
Jacs BHYTPIIIHBOYTPOOHO, OyJU JIOHOIIEHUMH, 11O TTiJI-
TBEPIKYE BiIOMI JiTepaTypHi IaHi, 0 HOBOHAPOIKEHI
3 MI pinko 6yBatots HemoHOmeHuMH [8, 14, 39]. Takox
y BCIX JOCIIPKyBaHMX HaMH Malli€HTIB MaJIO Micle 3BY-
JKEHHS aHyCy 1 IpsAIMOI KHUIIKA 3 HAABHICTIO HIITBHOTO
CIpOro MEKOHII0, 110 € OTHMM 3 OCHOBHUX CHMITOMIB 3a-
XBOPIOBaHHSI.

VYexnannenuit MI y HOBOHapOIKEHUX IMOYUMHAETHCS
TOCTPO, 3 KITIHIKH «TOCTPOTO XHBOTa», Mepedirae TSHKKO,
Ha TJIi CHMIITOMIB TIEPUTOHITY 3 HAOPSKOM 1 rimepemiero
NepeIHbOOOKOBOT CTIHKH YePEBHOT OPO’KHUHH, 1HKOIH —
3 O3HaKaMM HeoHaraibHOTO cerncucy [40-42].

[iarHocTuka

AHTeHarajJbHa Y3-giarHocTuka MI He Mae THIIOBHX,
XapaKTepHHX JUIA 1Ti€i Tatonorii, o3Hak. [Ipore, 3 20-24 Tvkas
recrariii MOKyTb 3 SIBUTHUCSI CHMIITOMH MOPYIIEHHS ITPOXiJi-
HOCTI 110 KUIIEYHHUKY — PO3IINPEHHS KMIIKOBHUX NETEb, Ti-
TIEPEXOTeHHICTh BMICTY KHIIICYHNKA, 0araToBiyis. Y YacTHHN
TUIO/IB 3 MyKOBICIIMI030M HE Bi3yalli3y€ThCsl JKOBUHUH MIXyp
[43, 44].

PanroBa nosia kanblu(ikariB y 4epeBHIii OPOKHUHI
IO, TIlIEPEXOreHHOTO BUIIOTY y BUIBHIN YepeBHIN HO-
POXHIHI 200 KICTH 3 TYCTUM TilepEeXOTeHHUM BMiCTOM,
CBIJJUUTH IIPO BUHUKHEHHS yckiagHeHnb MI — BHyTpim-
HBOYTPOOHOI mepdopallii KUIIKH Ta MEKOHIaJIBbHOTO TIe-
putoHiTy [45]. Mu Takox crocTepiraii y OMHOTO HOBO-
HapOKEHOTO KaJbIH(IKATH YePEBHOI MOPOKHUHU TIPH
AHTEHATAILHOMY JOCIIKeHHI, 1110 OyJIH MpOosiBAMH BHY-
TPILIHEOYTPOOHOTO MaKOHIAIBEHOTO MEPITOHITY.

IToctHaranpHa miarmoctrka MI ckimamaeTses 3 OLIHKH
KJIIHIYHOT KApTUHH, JAHUX TPOMEHEBHUX METO/IIB JliarHoC-
THKH (peHTreHorpadis Ta coHorpadist), 1o rparoTh B ia-
THOCTHIII BE/Iy4Y POJib, & TAKOXK PE3YJIbTATIB CrIeu(iaHIX
1ab0paToOpHUX MPOO Ta TEHETHYHOTO AOCIiKeHHS. MI
PIZIKO 3yCTpivaeThest y HemoHOIeHUX aiteit (1-2 %) i pimko
MO€IHYETHCS 3 IHIIMMH BaJIaMH PO3BHUTKY.

Ha ornsnoBiit peHTreHorpami, Mo BUKOHY€ETHCS Y Bep-
THUKAJILHOMY TOJIOKEHHI, TP HeycKiIaaHeHid popmi MI
BUSIBISIETBCS] POSLIMPEHHS KUILIKOBHX METENb 3 TOPH30H-
TaJbHUMH PIBHSIMH 1 HEPIBHOMIPHOIO ITHEBMATH3AIIIETO,
3HM)KCHHS TA30HAIOBHEHHS ME€TENb KUIIKH y HUKHIX
BiZliIaX YepEeBHOI MOPOKHUHM. Y YaCTHHHU AiTel 3 MI
y TIpaBOMY HIIKHBOMY KBaJIpaHTI )KUBOTA BHU3HAYAIOTHCS
MyXHUpi Ta3y — CHMIITOM «MHJIBHOI IIHK», 00 «MaTOBOTO
CKJIa» 13-3a ApiOHMX OyabOAIIOK MOBITPS, 3MILIIAHKX 1 PO3-
TAIIOBAHUX YCEPEANHI IIIIBHUX KUIIKOBUX Mac [46, 47].
i yTBOpeHHS BHSBIAIOTHCS, K MPABHUIO, Yy CEPEaHIX
BiJyIIaX YepeBHOI IIOPOXKHUHM a00 y TIpaBiii 31y XBUHHIN
ninsHIL. Ha peHTrenorpaMi Tako) MOXKYTh BU3HAYATHCS
KasbI]iKkaTy, 1110 YTBOPIOIOTHCS B PE3yJIbTaTi BHYTPIlI-
HBOYTPOOHOT mepdopaliii i MeKoHieBOro nepuToHiTy [45].

Ha ippurorpami qutuau 3 MI BUSIBIISI€TBCS YITKHN Mi-
KPOKOJIOH (CHMITTOM TOHKO{ TOBCTOI KHIIKUY), & TAKOX
y JESKHX BUIAJIKaX MOYKIIMBO HOOAYUTH [TaTOrHOMOHIYHUH
JULSL [IBOTO 3aXBOPIOBAHHS CHMIITOM — HasiBHICTB OKPYIIIHX
IITPHAX TiHEH y IPOEKIIi1 IpaBoi 3AyXBUHHOI TUTHKY. Le
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IIIJTBHI CIIM30BI KYJIBKN Y BUIVISIII €YiTOK», IO 3aIIOBHIO-
FOTh 3BY)KCHHH BiTiT 3MyXBUHHOI 1 TOBCTOT Kmtku [48].

Takum unHOM, IpH 1i103pi HA MI /17151 yTOUHEeHHS nia-
THO3Y BCIM TITSIM HEOOXiTHO TIPOBECTH HACTYIIHI METOIN
IarHOCTUKU:

® ONISIIOBY PEHTIeHOrpadiro YepeBHOI MOPOKHUHH
y BEpTHKaJIbHOMY TIOJIOKEHHI B MPsIMii ITpekIii abo B jia-
TEPOIIO3HIIi1, SIKIIO CTaH AUTHHU TSHKKUH,

e ippurorpadito (ipUroCKoifo) y TpsiMiit poeKTIii,

e V3]l uepeBHOI MOPOKHUHH.

Criz 3ayBakuTH, IO JaHi POMEHEBUX METO/IIB TOCTTi-
JUKEHHSI He 3aBK/IH JI03BOJISIIOTH JI0 OIepallii IoCTaBUuTH
niarao3 MI, oCKiTbKH O/1i0HA PEHTTCHOJIOTIYHA KapTHHA
Moyke OyTH 1 IpH aTpe3ii KUIIKH, 1 TPH TOTATBHOMY araH-
11031 TOHKOT 1 TOBCTOT KUK Ta IIPU 1HIINX BHaX BPOJI-
’KEHOT TOHKOKHIITKOBOT HerpoxiarnocTi [49].

JlocToBipHI 1aHi BIAETHCS OTPUMATH P MTPOBEICHH1
HACTYITHUX TECTiB HA MYKOBiCIIHI03:

* Amnai3 misM KpoBi (MeTo Cyxoi rsmu) abo 3pas-
ki JIHK Ha maxxopHi MyTauii rena mykoBicunnosa CFTR
[50], CLCA[51].

* [loToBuii TecT (OCTIIKEHHS CICKTPOTITIB MOTY)
I'i6cona i Kyka. KonnenTparis XJa0pumy HaTpist y CeKpeTi
MOTOBHUX 3a1103 B HOpMi He mepesuirye 40 mmomns/m. [Tpu
KOHLICHTpALIii XJ0pHaiB Oinbiie 60 MMOITB/JT 1iarHO3 MyKo-
BICIIMI03Y BBAKAETCA HMOBIPHUM, TIPU KOHIICHTPALIiT XJI0-
puaiB 6inbie 100 mmons/it — qoctoBipaum. Lli gaui Big-
MOBi1af0TH BUMoraM €Bporieiicskoro perictpy (European
Cystic Fibrosis Society Patient Registry) [52]. Pisens x10-
PUIIB ITOTY MIPH MIPOBEICHHI MOTOBOT IpoOu y miteit 3 MI
BHUCOKUH.

o Takox BUSBISETHCS BHCOKA YyacToTa MyTariiit CFTR
[53].

e BusHaueHHs abOYMiHY y BUTIOPOXKHEHHSIX.

JlikyBanus HeyckiaagHenoi ¢popmu MI moxe Oyt
KOHCEpBATHBHUM Ta oreparuBHuM [16, 39,5 4].

[MouarkoMm sikyBauHs nuTwHU 3 MI €: 30HAyBaHHSA
IUTYHKA, TPU3HAYCHHS eMIipiuHO] aHTHOI0THKOTepanii,
KOPEKIisl BOJHO-EJIEKTPOJITHUX Ta KOAryJSIIHHAX pO3-
najiB, JikBimarist rimorepmii [9]. Mu tipu mimo3pi va MI
pobumo auTuHi kiizmMy 3 1 % po3unHOM MaHKpeaTHHY,
SIKUH TOOpe po3pipKye MEKOHIH.

KoncepsaruHe jikyBaHHs MI MOXIMBE MpH JIeTKii
(dopMi 00CTPYKIIT KMIIKH, KOJIM piBeHb 00TYyparii po3ra-
IIOBAaHUH O1JIS 1I€0IEKATFHOTO KyTa Ta BiACYyTHI O3HAKU
OyIb-sKUX yCKJIaJaHeHb. MeTo OyB 3alpONOHOBAHUM
Noblett H. y 1969 pori [32]. [yt #oro 3miliCHEHHS BUKO-
pucroBytoth ractporpadin (SCHERING, Himeuunna). e
KOHTPaCTHHH BOJOPO3UMHHUM Ipernapar 3 BUCOKOI0 0CMO-
nsipHicTio (1900 MocMob/i), 110 34aTHUH 3a rpai€eHTOM
KOHIIEHTpallii BIWIydaTH piJiMHY 3 IJIa3MU KPOBI y IPOCBIT
KHIIIKH, 0 CIPHUSE POKIDKCHHIO KAIITKOBOTO BMICTY 1 Ma€e
nociabiorouy aito. L{eit (peHOMEH HACTINIBKK BUPAKCHUH,
10 B aHOTAIl IO IIpenapaTy B SKOCTI MOOIYHOT Hil BKa-
3aHa OCMOTHYHA Jiapest. 3BaKaloun Ha BUPAKCHUH Tire-
POCMOISIpHUH edeKT, 1ist Tpo(dITaKTUKY TiNOBOJIEMii 10
1 i1 9ac BUCOKOTO MPOMHBAHHS KUIIIKK TacTporpadinomMm
JIUTHHI TIPOBOJATH 1H(Y31HHY Tepamito KpUCTanoifTHUMU
pO3YMHAMH 3 PO3PAXYHKY (i3ionoriqHoi moTpedu.

[Mpouenypy NpoMHUBaHHS KUIIKA BUKOHYIOTH IiJ
KOHTPOJIEM €KpaHy eJIEKTPOHHO-ONTHYHOTO MEepPeTBOPIO-

BaJa a0o amapary yJapTpa3BYKOBOI MiarHOCTUKH. Uepes
OpsIMY KHIIKY Y J1iBi BIZUTITH TOBCTOT KHMIIKH, IO PETiCTPY-
€THCS HA PEHTTEHOBCHKOMY €KpaHi a00 Ha eKpaHi anapary
V3/1. [1pu 11bomy racTporpadin OMHBAE BEITHKY MCKOHIEBY
pOOKy, 110 TOYNHAE (PParMEHTYBATHCS, TIOCTYIIOBO TIPO-
CYBaTHCs Y JUCTANbHI BiIJIUIN TOBCTOI KUIIKA 1 BUXOIUTH
308BHi [55, 56]. [IpoMuBaHHs i BUITOPOKHEHHS KUIIIEYHUKA
Ma€ MPOBOJUTUCH T/l KOHTPOJIEM €KpPaHy, 3 00epeKHUM
i HOBIJIBHUM 301JbIIEHHSIM BHYTPIIIHHOIPOCBITHOTO
THCKY. SIKIII0 KOHTPACTHA PEYOBUHA HE TIPOXOAUTH Y PO3-
MIMPEHI BITUTH KUIITKOBHX TIETEITh, € IMTiI03pa Ha BPOIDKCHY
aTpesilo KUIIKU. B 1bOMY BHUMAIKy Mporexypa 3ynuHs-
€TBCH 13-3a pU3UKY nepdopartii.

Iponenypa edexruBHa mpudau3Ho y 50 % Bumaakis —
KHIIEYHUK BUMIOPOXKHSIETHCS MPOTATOM HACTYMHUX 48 ro-
quH. [Ticns 4acTKOBOTO BHIAJICHHS MPOOKYU TUTHHI HEOO-
X1THO 3p0oOUTH KTi3MY (hi310JIOTIYHUM PO3UHHOM 00’ €MOM
10 50 i1 3 METOIO MOBHOTO BHJIAJIEHHS racTporpadina
1 MEKOHis1 3 TOBCTOT KHUIIKH. [Ipu HeoOXimHOCTI uepe3 2
TOIIMHH KJTI3MY MOYKHA TIOBTOPHTH, JTOJABIIH Yy (Pi3ionoriv-
HU# posunH arnerwinucteiny (Ha 100 M dizionoriunoro
po3unHY 2-4 T aleTHWINHUCTEIHY). Ko MpoTAToM 1061
SIBHIIA KUIITKOBOT 0OCTPYKIIii 30epiratoThCsi, TO YCIO IPO-
Henypy, B TOMy 9HCHI 1 KIi3My 3 racTporpadinoM, MoKHa
MTOBTOPUTH. PEHTreHOTpaMul TOBTOPIOIOTHCS depes 3, 6, 12,
24, 36 148 roauH 3 METOFO OLIIHKK €(DEKTUBHOCTI BHITOPOXK-
HCHHSI KUIIEYHNKA 1 J1arHOCTUKH MOXITUBUX YCKIIAIHEHb.

Jo0Opi pe3ynbpTraTu NOCSATalOThCS MPU MPOMHUBAHHI
KHIIKHY IUITXOM MiKPOEHTEPOCTOMIi.

HaiiGinpr epeKTUBHUMH KJIi3MaMH € KJIi3MHU 3 ra-
crporpadinom [32, 49], meHII ePEKTUBHUMH — 3 TAKUMH
BOJIOPO3YUHHUMHE T1IIEPOCMOIISIPHUM ab0 1300CMOISIp-
HUMH KOHTpacTHUMU pedoBruHam, sik Perflubron, DNase,
Viokase, N-anermiucrein [56, 57].

[pote, sSIKIIO TTPpX MPOBEACHHI KOHTPACTHOT KITI3MH HE
BIAETHLCS TOCATTH PiBHS MEKOHI€BOI TPOOKH, 110 100pe
BHJTHO Ha PCHTTEHOTPaMi, TO BiJl KOHCEPBATUBHOI Teparmil
CJIiJI BIZIMOBUTHCH 1 IEPEUTH 10 XIpYPriuHOTO JIIKyBaHH:.

XipypriyHe nikyBaHHA

Xipypriune nmikyBaHHA AiTer 3 MI OyBae HeoOXiTHIM
npubnuzao y 50 % Bunankis [58]. BoHo mokazaHo npu:

- JiKyBaHHI HeycknaaHeHux Gopm MI, konu myko-
BICIIMI03 € IHTPAOTICPAIIHHOIO 3HAXIIKOKO,

- Hee(eKTHBHOCTI KOHCEPBATHBHOI Teparlii,

- mpu ycknamHeHux Gopmax MI.

OmneparuBHe JIIKyBaHHs BKJIIOYAE JAEKIJIbKA METOIMK,
HaWO1IBII TPATUIIIHHUMU 3 SIKUX €.

- wMetoa Rehbein — yrBopenHss ABOXKaTeTepHOT
1JIE0OCTOMH, TIPU SIKIH HIMPOKa TPyOKa CIIyrye JUist BUIIO-
POYKHEHHSI KUILIKOBOT'O BMICTY, @ By3bKa — Il IPOMHBAHH,

- wmeron Mikulicz — makmaanns 1BoXCTOBOYPOBOT €H-
TEPOCTOMH 3 POPMYBAHHIM ITOJBIIHOI CTOMH «OiK-B-01K»,

- wmertoxa Bishop-Koop — pucransna ineoctomis
3 aHACTOMO30M «KIHEI[b—B—0iKk» 3 Y—IT0Ai0HUM aHACTO-
Mo30Mm 3a Py [59],

- omnepamis Santulli — npokcumanbHa ieocToMist
3 aHACTOMO30M «KIiHEI[b—B OiK», TIPH SKiif KiHeIb TUCTaTb-
HOTO CErMEHTY aHaCTOMO3Y€EThCS y OIK IPOKCUMAJIBHOTO,
10 BUBOJMTHCS ¥ BUTIIsI ctoMu [60],
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- TPOMHUBAHHS KHIIKH Yepe3 €HTepPOCTOMalIbHI
OTBOPH, B TOMY YHCIIi i 4epe3 aneHIuKocToMy, Tomo [49],

- PE3eKIis ypaKeHOTO CerMEHTY KUIIKH 3 HAKJIa1aH-
HSIM MDKKHIIIKOBOTO aHACTOMO3Y.

Mu maeMo moCBiz orepariii 3a MeToanukoro Mikyoiva,
SIKY YCITIITHO BUKOHAIHN y 2 JiTel. JlaHe XipypridHe BTpy-
YaHHS € IPOCTUM Y BUKOHAHHI, HE JJOBrOTpHUBAJIC Ta HE
norpedye HaKIaAaHHs MDKKHIIKOBOTO aHACTOMO3Y.

Puc. 1. CxemaTtuuHe 306paxeHHs onepauii Mikyniua

B ocTanHI poKH 10BEAEHO, 1110 PE3EKIIist KUIIKH 3 Iep-
BUHHUM aHACTOMO30M TaKOXK € e(hekTuBHOO [9]. Mixkkuii-
KOBHI aHACTOMO3 KiHEI[b-B-KiHEI[b», IK HAWOLIBII (i3io-
JIOT1YHMH, OyB 3aCTOCOBaHMI HAaMH Y 2 HOBOHAPOJUKEHUX
3 HEBEIIMKOKO Pi3HUIICIO AiaMeTPiB MPUBITHOTO 1 BiIBiJ-
HOTO CETMEHTIB KHIIKU. MeTomoM BHOOpY OyB OIHOPSI-
HUH OB 010/1eTPaIyI0u0r0 HUTKOIO, IO JOBIB CBOIO ITepe-
Bary sk 3a MPOCTOTOXO 3/TIHCHEHHsI, TaK i 3a Ta HAAIHHICTIO.

MexonieBuii isieyc 6e3 mykoBicumnao3y. Lleit Bua He-
MIPOXITHOCTI XapaKTEPU3Y€ETHCSI PO3BUTKOM KHIIIKOBOTO
0OCTPYKTHBHOTO CHHPOMY Pi3HOTO CTYHEHS TSHKKOCTI —
BiJl CHHIPOMY MEKOHI€BO1 IMPOOKH JI0 YCKIaTHEHOT (OpMU
MI i3 BHYTPIiIIHEOY TPOOHOIO Y1 MTOCTHATATIBHOKO Iepdopa-
uiero kuiku [61]. TlepeBaskHa KibKICTh MAIIE€HTIB 3 UM
Br0M MI HapOKYFOTECS BKpail HE3pUTUMH 1 MarOTh €KC-
TpEeMaJIbHO HU3bKY Macy Tijla P HapOpKeHHI (MeHIe
1000 r), Tomy M1 y naHoi rpynu naiieHTiB Ha3uBawoTh MI
uenonomennx (MIH). B ocranni 20 pokiB MeKOHiEBOMY
7IeyCy HEJOHOIIEHUX TPHUCBIYCHO 0ararTo J10CIHiKCHb
1 TOBeNeHO, IO Ieil B 00CTPYKIIii KAIIKH MPAKTHIHO
HIKOJTH HE SIBJISIETHCS IPOSIBOM MyKOBiciuo3y [62,63,64].

OOtypaniliHa KUIIKOBA HETPOXiAHICT Y HEAOHOIIIE-
HOT'O HOBOHAPOJ)KEHOT'0 PO3BUBAETHCS Uepe3 JNeKiJbKa
YUHHUKIB, 10 3yMOBJICHI HE3PLITICTIO CTPYKTYP 1 PYHK-
it opranizmy. Hacammepen 1e xinpkicTh GpepMeHTIB
1 TOPMOHIB, IO BIUTMBAIOTHh Ha €(PEKTUBHICTH MOTO-
PUKH KHIIKYU. Y HEJIOHOIICHOI IUTHHH Ha T HE3P1IOCTI
rimoraixamMo-TinogizapHO-THPEOITHOI CHCTEMH PiBCHB
THPOKCHHY B NEPIIi THXKHI XKHUTTS, SIK IPABUIIO, 3HIDKE-
HUH. AJie 3aB/ISIKH TOMY, 1110 BUPOOJIEHHS TipEOTPOITHOTO
TOPMOHY, 1110 TPUHMAE YyUacTh y Peryismii CHHTe3y Tipe-
OiTHUX TOPMOHIB, IIBHIKO HOPMaIi3y€eThCs, TIIIOTHPEO3,
1m0 noTpelye 3aMiCHOT TOPMOHAJIBHOI Tepartii, y HeZ0OHO-
LIEHUX JIiTeH pO3BUBAETHCS AOCUTH piako. [Iporte uepes
T€, 1[0 TOPMOHU MIMTONOAIOHOT 3271031 BIAHOCITHCS J10
TOPMOHIB a/IaITaIlil, HABITh KOPOTKHH MepPioj] 3HIKCHHS
PIiBHS THPOKCHHY BHKJIMKAE TN3aJaNTaIil0 pOOOTH KHUT-
TEBO BAXIMBUX OPraHiB 1 CHCTEM, B TOMY YHCIII 1 TiIore-
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pHUCTaNbTUKY KUIICYHNKA. BKpali HU3bKHIi y HelOHOIIIe-
HOI TUTHHH 1 piBEHb BUPOOJICHHS BCiX ()EPMEHTIB TpaB-
JICHHS, B TOMY YHCIi (pepMEHTIB MiILIYHKOBOI 3aJI031
[65]. Citi 3a3Ha4KTH, 0 TPAKTUYHO KOYKHA HETOHOIIICHA
JUTHHA 3 HU3bKOIO MacoI0 T1JIa Ma€e KOMIUIEKC Hebe3ned-
HUX IS )KATTS MeANIHUX mpobaem. [le pyHKIioHy0Ua
BIJIKpHTA apTepiajbHa IPOTOKA, PECIipaTOPHUIL TUcTpec-
CHHJIPOM, BHY TPiIIIHBOITY HOUKOBI KPOBOBHJIBH I'0OJI0B-
HOT'0 MO3KY, a TAKOX HekpoTusyrounii earepokoiit (HEK)
1 MEeKOHieBHH ineyc, mo mopymyTs podoty LIIKT i He
JIO3BOJITIOTH MTPOBOJAUTH €()EKTUBHE EHTEpAIbHE Xapuy-
BaHHS IUTUHH, IK HEOOXiTHY YMOBY JJISI BUPIIIIEHHS BCIX
MePeNiYeHUX MPOOIeM.

Kuinigai cumnromu Heyckinagaenoro MIH mpuxo-
JITBCS] Ha KiHEIb MTEPIIOTO TYIKHS >KUTTS HOBOHAPOJIKe-
HOTO, KOJIM MICJIsi KOPOTKOTO TIE€Pioy EHTEpaIbHOTO Xap-
YyBaHHS 1 HAABHOCTI BUIIOPOXKHEHb Y TUTHHU BHHUKAE
30YTTS KHMBOTA, MAJIBITYIOTHCS 3alIOBHEHI TYTHM BMiCTOM
KHIIIKOBI TIETIT, y IUTYHKY 3’ IBISIETHCS 3JIAIIIKOBHI 00’ €M
3 JoMimkamMu xoBui. [1o1i0HI CHMIITOMA BUHUKAIOTH 1 HA
mouatkoBux cranisx HEK, 3 skum HeoOXigHO mudepeH-
nitoBatu MI HenoHOIIEHOT TUTHHH, IO 3pOOUTH TIOCHTH
cknagno. [Ipore mpu HEK, ma Bimminy Bin MI, 3aBxau
MIBHILEHUH piBeHb OLIKIB roctpoi (pasu 3ananenus (C-pe-
AKTHBHOTO O1JIKa), 1110 B IMHAMII HAPOCTAE, 3’ SIBISIETHCS
JIEMKOLINTO3 YM JIEHKOIIEHIsT, META0OIIYHUI alli103, 3HU-
KYETbCSl piBeHb TpoMOoHTiB. Ha ormsinoBux peHTreHo-
rpamax Ta ¥Y3J] Bizyami3yloTbcs pi3ko po3ayTi memii abo
HEpiBHOMIipHA TPEBMATH3AIIis KUIICYHUKA 31 3HIKCHHSIM
11 y HIXKHBOMY TIPaBOMY KBaJIPAHTI YSPEBHOT TOPOKHUHH.
Jiis MIH Takok THITOBUM € CHMIITOM «MiKPOKOJIOH» Ha
ipurorpami 4epeBHOI TOPOKHUHH.

JlikyBaHHSI MEKOHI€BOI'0 iJieycy HeJIOHOIIEeHUX HO-
BOHAPOIKEHUX

OcHoBHUM 3aBaaHHsM Xipypra npu MIH € xoncepsa-
TUBHE YCYHEHHS OOCTPYKIIii KUIIKA Ta MiHIMIi3aIlis pU3H-
KiB XipypriudHoro Brpy4anss [66]. SIkio pe3ynsraru ii-
HIYHOTO JOCIIDKCHHS 1 TaHI TPOMEHEBUX METOJIB CBiJI-
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4aTh MPO BiJICYTHICTh BHYTPIITHHOYEPEBHUX YCKIaJHEHb
MI, To HE0OXiTHO MOYMHATH KOHCEPBATHBHE JIKYBaHHS
3 HACTYITHUMH MTOKPOKOBUMH 3aXOJIaMH:

e Kii3ma 3 Ba3eTiHOBUM MaciiOM YH TITIIEPHHOM —
I0JIEHHO.

e [Ipu HeepeKTHBHOCTI MacsTHOI KJII3MH — BUCOKE
TIPOMUBAHHS TOBCTOI KMIIKH JIBi4i Ha 100y (i310J0TTYHIM
PO3YMHOM 3 J0IaBaHHIM aneTuanucTeiny (2 r va 100,0 mn
¢izionoriyHoro po3urHy) abo OMHinaka y po3sefeHHi 1:1,
TIPY IbOMY, TIEPIITY MPOILEAYPY HEOOX1THO ITPOBOANTH ITiJ|
KOHTpoJeM anapary Y3/,

e [llomenuuit Y3-KOHTPOIb, a MpU HEOOXITHOCTI
1 pEHTI€HOJIOTIYHUN KOHTPOJIb, CTaHy OpraHiB YepeBHOT
TIOPOKHIHY 3 METOIO JIIarHOCTUKHM MOYKJIMBHX YCKIIaHCHb.

* V BHUNAJIKy BiICyTHOCTI MO3UTUBHOTO PE3YNIBTATy
BiJl IPOMHBAHHS KHIIKH ITOKa3aHO MTPOBECHHS MacCaxy
omHinaky (3 mut) no LLIKT 3i 3ailicHEHHAM peHTIeHOrpam
yepes 2, 6, 12, 24, 36 roauH micIs 1a9d KOHTPACTY.

KpurepisMu nepexoy 10 XipypriyHoro JIiKyBaHHS €
HeeEeKTUBHICTh KOHCEPBATHBHOTO JIIKYBaHHS YIIPOIOBK
JICKUTBKOX J110, HAKOITMUCHHSI KOHTPACTY Y PO3IIUPECHOMY
BiJIILTI KHIITKY T BiJICYTHICTh HOTO TIEPEMIIIICHHS B TOBCTY
KHIIKY IpoTsiroM 24-36 TouH macaxy, a TakoX PO3BHUTOK
TaKUX YCKJIQJHCHbD, SIK Iephopartist KHIIKH.

Oco6umBuii BHecok B JtikyBaHHs MIH Brecu T. Nakaoka
Ta HOTO KOJIETH, SIKi 3arporoHyBam aitsm 3 MIH Buxony-
BaTH TAPOCTaTHYHI KJTI3MH OMHIIIAKOM TTifT YITBTPa3ByKOBHM

KOHTpOJIEM JUIsl (pparMeHTanii i po3pipkeHHs CKy4eHb
MEKOHII0 y 3MyXBHHHIH kuti [67]. i1 npoBeneHHs i€l
MaHITYJSIT Y IpsIMY KUIIKY JTUTHHHA BBOAMTHCS KaTeTep
®ornes. MamxeTka karerepa po3ayBaethbes 0,6-0,8 vt Bomu
JUTSL THEKIIIH, ITICIISI YOro MOYMHAETHLCS OBIIbLHE BBEICHHS
OMHIIaKy 3 (i310JIOTIYHUM PO3YHHOM Y BifHOMmIEeHH] 1:2.
Pinnna Mae mocTynaTy B TOBCTY KHIIIKY CaMOTIIMBOM, TTiJ|
THCKOM He Ourbine 50 cM BofHOTO cToBImuHKa. [Ipu BBeIeHHI
PIIMHY TIPOBOJTUTHCS! YIIBTPA3BYKOBA HaBIrais, 1110 JI03BOJISIE
OL[IHUTH CTYIIiHb 3aITOBHEHHS TOBCTOI KUIIIKK KOHTPACTHOIO
pedoBrHOMO. [laTunk mpudopy NepeMilry€eThest Bl JIOHA 10
TIpaBoi 3yXBUHHOI JULTHKH 1 10 Me3oracTpito. Mera mpo-
LIe/TypH — OTPUMATH peIIIOKC KOHTPACTHOT PEYOBUHH Y TEp-
MiHAJIBHUN BIIJIUT TOHKOT KUIITKY 13 3aTIOBHCHHSIM PO3IIH-
PEHOTO BTy 3MyXBUHHOI KUIIKH (TPaH3UTOPHOI 30HM).
BBenenns npenapary 3akiHIyIOTb, SIK TIIBKH JIOCATHYTa
1T — Ha eKpaHi arapary Y3/1 3’sBiseTbest peduIroke OMHi-
TaKy y 3yXBHHHY KHIIIKY, [T04aJIach ()parMeHTallis 3TyCTKY
MEKOHIIO Ta MepEeMillleHHs Horo pparMeHTiB y TOBCTY
kumKy. Lls mporenypa Mae BUKOHYBAaTHCh TUIBKH Y Biuti-
JICHHI iHTEHCHUBHOI Tepartii Ta peaHiMarlii HOBOHAPOIKCHHX,
JIe € MOYKJIMBICTB ITPOBE/ICHHSI MOHITOPHHTA BiTAJILHUX 110~
Ka3HUKIB. [Ticis mponeypy y OUTHITOCTI MAIIEHTIB CIIOCTE-
piranoce BiIXOMKEHHSI MCKOHIFO B TIEpIITi 24 TOXWHM ici ii
3nificHeHHs. TpuBaiticts nporenypu ckianae 10-30 xBrumiH.
[Tpn HeoOXxinHOCTI 11 MOXKHA TTOBTOPIOBATH IIO/ICHHO, alle
He OinbIne 4 pasiB. Cxema rpoueypy HaBe/leHa Ha puc. 2.

Puc. 2. CxematnuHe 306paxeHHs npoueaypu T. Nakaoka et al.

BWCHOBOK. 3araabHONPUITHATE € MOJ0XKEHHS, 110
pu MI y HOBOHapOIKEHHX CITiT yTPUMATHUCh BiJT pe3eKIIil
1 CTOMyBaHHS Ha KOPUCTh IPOMHBAHHS KUILIEYHUKA.
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Summary.

According to various scientists, 10-20 percent of newborns with cystic fibrosis have meconium ileus (Ml).

Ml is an obstruction of the small intestine that occurs in fetuses during the 20th-24th week of gestation due to a violation of the
processes of the formation of meconium. The latter has an increased viscosity and cannot pass through the intestines causing their
obturation. About 50 percent of the cases of MI are complicated by intestinal volvulus, intestinal atresia, malrotation, perforation with
the development of meconium peritonitis and ascites, the formation of a meconium pseudocyst etc.

The goal of the research is to conduct a systematic overview of the literature on the issue of Ml in neonatal patients and to offer
optimal tactics of medical support of newborns with Ml on the basis of the analysis of relevant literary sources and our own observations
related to this topic.

The results. The overview of the literature in the historical aspect covering the last 20 years has demonstrated the following: due
to the development and improvement of the methods of conservative surgical treatment of newborns with Ml the mortality of the
newborns with MI has decreased. The analysis of the data based on the global experience as well as on our own observations indicates
the possibility of conservative therapy and surgical treatment of infants with Ml and testifies to the fact that in 50 percent of cases of
uncomplicated MI the conservative treatment can be an effective option.

The research contains the description of the step-by-step measures of conservative treatment. The indications for surgical interventions
have also been specified in the research.

Conclusion. In treatment of newborns with Ml resections and stomata should be avoided. Instead, preference should be given to
gastric lavage.

Key words: Cystic Fibrosis; Meconium lleus; Meconium Peritonitis; Diagnostics; Conservative Treatment; Surgical Care.

KoHTakTHa iHcbopmauin:

Fop6aTiok Onbra MuxawuniBHa — JOKTOP MeOUYHUIA Hayk,
npocecop, npodecop kadeapu AUTAYoI Xipyprii, opToneaii Ta
TpaBmaTtonorii HauioHanbHOro yHiBepcuUTeTy OXOPOHU 300POB’S
Ykpainu imeHi M. J1. Wynuka (m. Knis, YkpaiHa).

e-mail: ol.gorbatyuk@gmail.com

ORCID ID: https://orcid.org/0000-0003-3970-8797

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=6603205822

MapTtuHiok Tapac BaneHTMHOBUY — KaHAnAAT MeOVYHUX Hayk,
[oueHT kadeapw akyLlepcTBa, riHekonorii, neaiaTtpii Ta guTayoil
xipyprii BonmHcbKOro HauioHanbHOro yHiBepcuteTy imeHi Jleci
Ykpainku (M. Jlyubk, YkpaiHa).

e-mail: t_martinyuk@ukr.net

ORCID ID: https://orcid.org/0000-0002-0488-9148

Contact Information:

Olga Gorbatyuk — Doctor of Medical Science, Full Professor,
Honored Doctor of Ukraine, Professor of the Department of
Pediatric Surgery, Orthopedics and Traumatology, Shupyk National
Healthcare University of Ukraine (Kyiv, Ukraine).

e-mail: ol.gorbatyuk@gmail.com

ORCID ID: https://orcid.org/0000-0003-3970-8797

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=6603205822

Taras Martyniuk — Candidate of Medical Sciences, Associate
Professor of the Department of Obstetrics, Gynecology, Pediatrics
and Pediatric Surgery of Lesya Ukrainka Volyn National University
(Lutsk, Ukraine).

e-mail: t_martinyuk@ukr.net

ORCID ID: https://orcid.org/0000-0002-0488-9148

Received for editorial office on 13/11/2023
Signed for printing on 12/02/2024

68



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

UDC: 618.14-002-06-07 CORRELATION RATIO OF CHRONIC

DOI: 10.24061/2413-4260. X1V.1.51.2024.10 ENDOMETRITIS WITH ANAMNESTIC FACTORS
) . AND ULTRASOUND CHARACTERISTICS

V. Likhachov, O. Taranovska, O. Akimov, OF THE ENDOMETRIUM IN WOMEN

L. Dobrovolska, O. Makarov OF REPRODUCTIVE AGE

Poltava State Medical University, Ministry of Health
of Ukraine (Poltava, Ukraine)

Summary

The diagnosis of chronic endometritis is problematic because of its asymptomatic course and the need for invasive uterine
procedures to confirm the diagnosis histologically. Therefore, it is important to identify factors that indicate a high risk of this
condition.

Aim: The aim of this study is to identify factors that have a statistically significant correlation with the presence of CE in
women of reproductive age and to validate them by histologic examination of the endometrium.

Material and Methods. A retrospective analysis of 400 histories of women of reproductive age who underwent hysteroscopy
and endometrial biopsy for histologic examination was performed. Histologically, 154 women (38.5 %) were found to have
chronic endometritis (the group of women with chronic endometritis), while 246 women (61.5 %) were found to have other
conditions unrelated to chronic endometritis (the group of women without chronic endometritis). Analysis of anamnestic factors
and ultrasound criteria associated with an increased likelihood of chronic endometritis was performed when comparing data
from women in these groups.

The strength of the relationship between these factors on the one hand and the development of chronic endometritis on the
other hand was assessed by calculating the Kendall’s z (tau) rank correlation coefficient. The strength of the relationship between
the mentioned factor and CE was considered strong (+++) with a z coefficient of 0.5 or higher, moderate (++) with a z coefficient
in the range of 0.2 to 0.499, weak (+) with a z coefficient in the range of 0.1 to 0.199. A z-cogefficient value between 0 and 0.099
indicated no correlation between the factor and chronic endometritis.

The study was conducted in accordance with the principles of patient-centered care, the requirements of the Tokyo Declaration
of the World Medical Association, the international recommendations of the Helsinki Declaration of Human Rights, the
Convention of the Council of Europe on Human Rights and Biomedicine, the laws of Ukraine, and the Code of Ethics of the
Ukrainian Physician.

The paper is an excerpt from the initiative scientific research project of the Department of Obstetrics and Gynecology No.
2 at Poltava State Medical University, entitled «Optimization of approaches to the management of pregnancy in women at high
risk of obstetric and perinatal pathology» (State registration number 0122U201228, duration: 10.2022-09.2027) in collaboration
with the Department of Pathological Physiology at Poltava State Medical University.

Results and Discussion. The determination of the correlation coefficient allowed us to identify the factors with the strongest
association with chronic endometritis. Among them are 5 infectious factors: cervicitis in the past medical history (z coefficient
0.625245229; p<0.0000000001); chronic inflammation of the uterine appendages (z coefficient 0.522536031; p<0.0000000001);
sexually transmitted diseases in the past medical history (z coefficient 0.547218916; p<0.0000000001); chronic urogenital
inflammatory diseases in the sexual partner (z coefficient 0. 529314979; p<0.0000000001); previous multiple use of intrauterine
contraception (z-coefficient 0.502383401; p<0.0000000001); 4 symptomatic consequential factors: infertility in past medical
history (z-coefficient 0.683492482; p<0.0000000001); missed miscarriages in past medical history (z-coefficient 0. 644489429;
p<0.0000000001); recurrent early pregnancy loss (z-coefficient 0.625942138; p<0.0000000001); abnormal uterine bleeding
(z-coefficient 0.650850348; p<0.0000000001); and 4 ultrasound criteria, such as the presence of local endometrial thickening
in the form of a polyp (z-coefficient 0.641820318; p<0. 0000000001); increased echogenicity of the endometrium (z-coefficient
0.665249637; p<0.0000000001); heterogeneity of the endometrial echo structure with areas of increased and decreased
echogenicity (z-coefficient 0.693152163; p<0.0000000001); hyperechogenic structures in the basal layer of the endometrium
(z-coefficient 0.521658745; p<0.0000000001). In our opinion, the combination of an infectious or symptomatic factor with an
ultrasound criterion indicates a high probability of chronic endometritis. In the absence of ultrasound signs, the combination of
1 infectious and 1 symptomatic-consequential factor indicates a high risk of chronic endometritis.

To confirm the representativeness of this method, we analyzed endometrial biopsies obtained by curettage in 100 women with
this combination of factors. The diagnosis was confirmed histologically in 87 women.

Conclusion. Our proposed assessment of high-risk criteria for chronic endometritis, based on the combination of infectious,
symptomatic-consequential, and ultrasound criteria, allows predicting the presence of this pathology in 87 % of patients without
the need for invasive interventions. This helps to improve patient selection for hysteroscopy and avoid unnecessary uterine
interventions in the diagnosis of chronic endometritis in women planning pregnancy.

Key words: Chronic Endometriosis; Anamnestic Factors; Ultrasound diagnostics.

Introduction in obstetrics and gynecology practice, the issue of CE
Chronic endometritis (CE) is associated with is given considerable attention, especially in the context
a number of pathological processes that significantly of infertility and recurrent pregnancy loss [6-9], since
affect the functional status of the endometrium and create the development of CE in women of reproductive age
unfavorable conditions for pregnancy [1-5]. Currently, is associated with menstrual cycle disorders (47 %)
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and reproductive dysfunction (67 %), the formation of
infertility (60-87 %), unsuccessful attempts at in vitro
fertilization and embryo transfer (37 %), as well as a high
frequency (up to 60. 5-86.7 %) of pregnancy loss when it
occurs [10-13].

The diagnosis of CE is associated with a number of
challenges, primarily due to its asymptomatic nature and
the need for invasive uterine procedures for histologic
verification [14-17]. Under these circumstances, it is
crucial to identify factors that indicate a high risk for the
presence of CE. [18-22] Analysis of these factors will
allow targeted selection of patients for hysteroscopy or
other methods of endometrial biopsy, thereby increasing
the effectiveness of diagnostic efforts.

Aim. The aim of this study is to identify factors that
have a statistically significant correlation with the presence
of CE in women of reproductive age and to validate them
by histologic examination of the endometrium.

Material and Methods. A retrospective analysis
of 400 cases of women of reproductive age who
underwent hysteroscopy and endometrial biopsy for
histologic examination was performed. The indications
for hysteroscopy were as follows: abnormal uterine
bleeding (73 women; (18.25 %)), endometrial polyp
detected by ultrasound (110 women; (27.5 %)), suspected
endometrial hyperplasia (50 women; (12.5 %)), uterine
leiomyoma (128 women; (32.0 %)), infertility (22 women;
(5.5 %)), and adenomyosis (17 women; (4.25 %)).
Histologic examination of the endometrium obtained
during hysteroscopy in 154 women (38.5 %) revealed
changes characteristic of CE (leukocytic infiltration,
plasma cell clusters, stromal swelling, focal endometrial
hyperplasia or atrophy associated with inflammatory
infiltrates, mismatch of the endometrium to the phase of
the menstrual cycle). The remaining 246 women (61.5 %)
had other conditions unrelated to CE (endometrium in
proliferative phase, non-atypical and atypical endometrial
hyperplasia, adenomyosis, etc.). Correlation analysis was
performed when comparing the medical history of women
in whom CE was detected by histologic examination
(CE group) and the medical history of patients in whom CE
was not detected by histologic endometrial biopsy (hon-CE
group). The study was conducted in accordance with the
principles of patient-centered care, the requirements of the
Tokyo Declaration of the World Medical Association, the
international recommendations of the Helsinki Declaration
on Human Rights, the Convention of the Council of Europe
on Human Rights and Biomedicine, the laws of Ukraine,
and the Code of Ethics of the Ukrainian Physician.

In order to develop criteria for high risk of the presence
of CE, the analysis of factors associated with an increased
likelihood of developing this pathology was performed.
The strength of the association between these factors
and the development of CE was assessed by calculating
Kendall’s T (tau) rank correlation coefficient, which is used
in hypothesis testing to determine whether two variables
can be considered statistically dependent [23]. The strength
of the association between the given factor and CE was
considered strong (+++) with t coefficient of 0.5 or higher,
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moderate (++) with 1 coefficient ranging from 0.2 to 0.499,
weak (=) with t coefficient values from 0.1 to 0.199. t
coefficient values from 0 to 0.099 indicated a low level of
association between the factor and CE.

The paper is an excerpt from the initiative scientific
research project of the Department of Obstetrics and
Gynecology No. 2 at Poltava State Medical University,
entitled «Optimization of approaches to the management of
pregnancy in women at high risk of obstetric and perinatal
pathology» (State registration number 0122U201228,
duration: 10.2022-09.2027) in collaboration with the
Department of Pathological Physiology at Poltava State
Medical University.

Results and Discussion. The mean age of the
women was 35.4+9.6 years (ranging from 21 to 45 years).
Regarding marital status, the majority of women were
married (304 women (76 %)). The mean height was
166.3+£6.8 cm and did not differ significantly between
the groups. Body weight ranged from 48 to 113 kg, with
amean of 72.1+8.1 kg. There was no significant difference
in mean body weight between the group of women with
CE (70.446.1 kg) and the group without CE (73.1+6.2 kg)
(p>0.1). The mean age at menarche was 13.0+2.6 years in
the group with CE and 13.4+2.4 years in the group without
CE (p>0.5). The menstrual cycle duration ranged from 21
to 35 days. The mean duration in the group of women with
CE was 27.3+0.9 days, while in the group without CE it
was 29.1+2.6 days (p>0.5). The duration of menstruation
was 5.6+1.3 days in the group with CE and 5.9£2.4 days in
the group without CE (p>0.5). In the CE group, 24 women
(15.6 %) experienced intermenstrual bleeding, while the
frequency of this symptom was 2.1 times lower in the
group without CE (18 women; 7.3 %).

The amount of blood loss was considered normal by 51
women (33.1 %) in the CE group and 131 women (53.3 %)
in the group without CE; 35 women (22.7 %) and 42 women
(17.1 %), respectively, considered their menstruation to be
minimal, whereas 68 women (44.2 %) and 73 women
(29.7 %), respectively, complained of significant blood
loss during menstruation. Thus, the frequency of significant
menstrual bleeding was 1.5 times higher in women with
CE than in women without CE. Pain during menstruation
was reported by 4 women (3.25 %) in the CE group and 7
women (2.4 %) in the group without CE.

The mean age of sexual debut was 18.6+3.1 years.
In the CE group it was earlier with a mean of 16.1+3.3
years, while in the group without CE it was 19.4+3.5 years
(p<0.05). Infertility was diagnosed in 31 women (20.1 %)
in the CE group, almost twice as many as in the group
without CE (27 women; 10.9 %). Among the subjects, 69
women (44.8 %) in the CE group and 99 women (40.2 %)
in the no CE group had a history of a first birth. Second
or subsequent births were reported by 26 (16.9 %) and
51 (20.7 %) women, respectively. Induced abortion was
reported by 26 women (16.8 %) in the CE group and
34 women (13.8 %) in the no CE group. In addition, 10
women (6.5 %) in the CE group and 14 women (5.6 %)
in the non-CE group had more than 2 induced abortions.
The frequency of inflammatory complications after
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childbirth and abortions in the past medical history was
slightly higher in the group of women with CE at 21.4 %
(33 women) compared to 16.2 % in the group without CE
(40 women).

Of the 400 women studied, 54 (13.5 % of the total) had
a history of recurrent miscarriage. Notably, miscarriages
prior to 8 weeks’ gestation were almost three times more
common in the CE group (14 women; 9.1 %) than in the
non-CE group (9 women; 3.7 %). 16 women in the CE
group (10.4 %) reported a missed miscarriage in their
medical history. This is twice the rate of the no CE group,
where missed miscarriages occurred in 4.9 % of cases
(12 women).

Among the gynecological diseases in the past medical
history of the studied patients, inflammatory processes
of the vagina, endocervix and uterine appendages were
the most frequent. Recurrent vaginitis was reported by
120patients (30 % of the total): 56 women (36.4 %) in the
CE group and 64 (26.01 %) women in the group without
CE. Cervicitis was reported by 122 patients (30.5 %):
63 (40.9 %) women in the CE group and 59 (23.9 %)
women in the no CE group. In addition, 27 patients
(6.75 %) had cervical scar deformities: 9 (5.8 %) women
in the CE group and 18 (7.3 %) women in the non-CE
group. A history of acute salpingo-oophoritis was reported
by 56 women (14 %): 18 (11.7 %) women in the CE group
and 38 (15.4 %) women in the group without CE. Chronic
inflammatory diseases of the uterine appendages were
reported by 195 women (48.74 %): 98 (63 %) women in
the CE group and 97 (39.4 %) women in the no CE group.

95 women (23.7 % of the total) reported various
sexually transmitted diseases in their past medical history:
58 patients (37.7 %) in the CE group and 37 patients (15 %)
in the group without CE. Approximately one third of the
women (31.5 % of the total) reported the presence of
urogenital inflammatory diseases in their sexual partners:
62 (40.2 %) women in the CE group and 64 (26.5 %)
women in the group of women without CE.

Almost half of the women reported a history of chronic
pelvic pain (189 women; 47.2 % of the total). The frequency
of this condition did not differ significantly between the
comparison groups, with 45.4 % (70 women) in the CE
group and 48.4 % (119 women) in the group without
CE. The presence of cystic changes in the ovaries in the
past medical history was equally distributed: 19 women
(12.3 %) in the CE group and 28 women (11.4 %) in the
group without CE. In contrast, the frequency of pathology
such as endometriosis was higher in patients without CE
(31 women; 12.6 %) and 7 women (4.5 %) in the CE group.

A significant difference was found between
the comparison groups in the frequency of repeated
intrauterine interventions in the past medical history (such
as hysterosalpingography, therapeutic and diagnostic
curettage of the uterine cavity, hysteroscopy, insertion of
intrauterine contraceptive devices, etc.). In women with CE,
it was 12.3 % (19 women), which is 2.1 times higher than
in patients in the group without CE (5.6 %; 12 women).

Of the total number of women, 84 individuals (21 %)
reported intrauterine contraception in their past medical
history. In 69 cases (17.2 %), intrauterine contraception

was a one-time procedure, while in 15 women (3.8 %) it
was repeated for a longer period of time. It is noteworthy
that the frequency of one-time contraception was evenly
distributed between the comparison groups: 17.53 %
(27 women) in the CE group and 17.1 % (42 women) in
the group without CE. However, the frequency of repeated
insertion and long-term use of intrauterine contraception
was significantly higher in women with CE compared
to the group without CE (6.4 %; 10 women) vs. 2.0 %
(5 women), respectively). History of surgery on the uterine
appendages (ovarian resection, salpingolysis, cystectomy)
was reported by 2 women in the CE group (1.3 %) and 8
women in the group without CE (3.25 %).

The most common extragenital diseases were acute
respiratory viral infections (ARV1), influenza, tonsillitis,
and respiratory diseases (acute and chronic bronchitis). The
above-mentioned were detected in 171 women (42.7 % of
the total), predominantly in the group of women with CE
(49.3 % (76 women) compared to 38.6 % (95 women) in
the group without CE). Chronic inflammatory diseases of
the kidneys and urinary tract were the second most common
with a frequency of 38 % (152 women): 74 women
(48.1 %) in the CE group and 78 women (31.7 %) in the
no CE group.

Chronic diseases of the gastrointestinal tract and
intestinal dysbiosis (144 patients; 36.0 % of the total)
were the third most common diseases. In the CE group,
their frequency was 42.8 % (66 women) compared to 31 %
(78 patients) in the group without CE.

The frequency of anemia was low (20 %; 80 women),
as were cardiovascular (11.5 %; 45 women) and
neurological (4 %; 16 women) diseases. The incidence of
these conditions was not significantly different between
the groups compared.

Thus, the analysis of age composition, social
background, marital status, menstrual and reproductive
functions, obstetric and gynecologic history, and
extragenital diseases showed that, on the one hand, the
groups of women studied were homogeneous. On the other
hand, it showed that some factors were more frequent
in women with EC than in those who did not have this
pathology (infertility, recurrent pregnancy loss or missed
abortion in the past medical history, presence of chronic
inflammatory diseases of internal genital organs, sexually
transmitted diseases in the past medical history, as well
as repeated intrauterine interventions, including multiple
insertions and long-term use of intrauterine contraception).

The results of general clinical examination (including
complete blood count, biochemical blood analysis,
coagulogram, bacteriological and bacterioscopic
examination of lower parts of genital tract, cytological
examination of cervical canal contents) performed before
hysteroscopy did not show any differences between groups.

The analysis of the ultrasound data revealed several
notable signs that were most common in women in the CE
group and almost absent in the control group. At this point,
the following were identified in the CE group: increased
echogenicity of the endometrium (72 patients; 46.7 %),
heterogeneity of the echo structure of the endometrium
accompanied by the appearance of areas of increased and
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decreased echogenicity within the central structure (96
patients; 62. 3 %), the presence of hyperechoic structures
in the basal layer of the endometrium (63 patients; 40.9 %),
enlargement of the uterine cavity with the presence of
fluid content 3-5 days after the end of menstruation (61
patients; 39.6 %), the presence of local thickening of the
endometrium in the form of polyps (110 patients; 71.4 %).
Ultrasound examination of women with endometriosis
showed endometrial thickening of more than 15 mm
compared to the group without endometriosis (66 women
in the CE group (42.8 %) vs. 29 women (11.7 %) in the
group without CE), as well as a decrease in endometrial
thickness of less than 5 mm (25 women in the CE group
(16.2 %) vs. 11 women (4.7 %) in the group without CE).
Inconsistencies in the endometrial condition with the day of
the menstrual cycle occurred in 87 % of cases (134 women)
in the women with CE, compared to 23.5 % of cases (58
women) in the group without CE.

It is noteworthy that ultrasound criteria indicating
CE were observed in only 114 of 154 women (74.0 %)
in whom this pathology was confirmed histologically.
In the remaining 26 % of subjects, CE was not detected
by ultrasound. This suggests the use of other diagnostic
methods for CE, not relying solely on ultrasound criteria
to diagnose this pathology, and emphasizes the need for
their combined use (along with the analysis of other risk
factors) for diagnostic purposes in cases of CE.

Therefore, we calculated the Kendall’s t coefficient
to evaluate the strength of the correlation between the
anamnestic factors and the ultrasound signs on the one
hand and the histologically confirmed CE on the other

hand. Among the factors analyzed, some showed a weak
correlation with CE (t coefficient ranged from O to 0.099):
single use of intrauterine contraception in the past medical
history, expulsion of intrauterine contraception in the past
medical history, single intrauterine procedure, cervical
scar deformation, anemia in the past medical history,
amenorrhea, hypomenstrual syndrome, dyspareunia,
chronic pelvic pain. In addition, there were factors with
a slightly stronger correlation with CE (t coefficient
ranged from 0.1 to 0.199). These included frequent
respiratory infections, chronic inflammatory processes
of the respiratory system, previous acute salpingo-
oophoritis, malnutrition, obesity, diabetes mellitus, history
of spontaneous or induced abortion, or inflammatory
complications after childbirth or abortion.

The correlation between CE and early onset of sexual
activity, the presence of chronic inflammatory diseases
of the kidneys, urinary tract, gastrointestinal tract or
intestinal dysbiosis, as well as multiple (3 or more)
intrauterine interventions in the past medical history
showed a moderate correlation (t coefficient ranged from
0.2 to 0.499). A moderate correlation of CE with certain
ultrasound signs, such as enlargement of the uterine
cavity with the presence of fluid content 3-5 days after
menstruation, inconsistency of the endometrium with the
day of the menstrual cycle, endometrial thickness less than
5 mm or greater than 15 mm, was also found.

The strongest correlation (t-coefficient is 0.5 or higher)
with CE was noted in 9 anamnestic factors (which we
categorized into infectious and symptomatic-consequential)
and in 4 ultrasound criteria, presented in Table 1.

Table 1

The risk factors for chronic endometritis with the highest Kendall’s rank correlation coefficient

Anamnestic factors (1- coefficient)

Ultrasound criteria

Infectious

Symptomatic-consequential

(1- coefficient)

 cervicitis in the medical history (1=0.625;
p<l*10'32);

 chronic inflammatory processes in the
uterine appendages (1=0.523; p<1*10-%2);

« sexually transmitted infections in the
medical history (1=0.547; p<1*10-?);

 chronic urogenital inflammatory

°

(1=0.529; p<1*10-%);

e past history of recurrent use of
intrauterine contraceptive device in the
past. (1-coefficient=0.502; p<1*10-%);

infertility in the medical
history (1=0.683; p<1*10-%?);
history of missed miscarriage
(1=0.644; p<1*10%2);
recurrent pregnancy loss in
the medical history (1=0.624;
p<1*10-32);

conditions in the sexual partner. e abnormal uterine bleeding
(1=0.651; p<1*10%2);

localized thickening of the
endometrium in the form of a polyp
(1= 0.642; p<1*10-%);

elevated echogenicity of the
endometrium (1=0.665; p<1*10-2);
inhomogeneity of the echo structure
of the endometrium with areas

of increased and decreased
echogenicity (1=0.693; p<1*10-%);
¢ hyper-echogenic structures in the
basal layer of the endometrium
(1=0.521; p<1*10-%2).

In our opinion, there is a high likelihood of CE
when one of the 5 infectious risk factors or one of the 4
symptomatic-consequential factors is combined with one of
the 4 ultrasound criteria. In the absence of ultrasound signs,
the combination of one infectious and one symptomatic-
consequential factor indicates a high risk of CE.

To evaluate the effectiveness of our proposed criteria
for assessing the risk of CE development in women
planning pregnancy, and with the intention of determining
the representativeness of this method, we performed
endometrial biopsies obtained by pipelle biopsy on days
5-10 of the menstrual cycle in 100 women at high risk
of developing the mentioned pathology. Signs of CE
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were detected histologically in 87 women. They were
mainly represented by leukocytic and plasma infiltration,
stromal swelling, sclerotic changes in spiral vessels and
narrowing of their lumen. Significant destruction of
endometrial glands was observed in 97.7 % of women
with CE, with varying degrees of severity. Localized
endometrial hyperplasia or atrophy with leukocytic
infiltration was observed in 81.6 % of women with CE.
These changes represent a typical picture of long-term
chronic inflammation of the endometrium occurring in
cases of this pathology and do not differ from the histologic
description of the endometrium in this condition provided
by other researchers [24, 25].
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Conclusions. Statistically significant correlations
were found between CE and anamnestic factors of
infectious origin (cervicitis, chronic inflammation of
the uterine appendages, history of sexually transmitted
diseases, chronic urogenital inflammation in the sexual
partner, previous use of intrauterine contraception), as well
as symptomatic factors (history of infertility, history of
miscarriages or incomplete pregnancies, abnormal uterine
bleeding) and ultrasonographic characteristics of the
endometrium (increased or heterogeneous echo structure,
hyperechogenic inclusions in the basal layer, local

more anamnestic factors with ultrasound criteria makes it
possible to predict the presence of this pathology in 87 %
of patients without the need for invasive procedures. This
helps to improve patient selection for hysteroscopy and to
avoid unnecessary uterine interventions in the diagnosis of
CE in women planning pregnancy.

Prospects for further research. The obtained
results indicate the need for further study of the causes
of the development of chronic endometritis in order to
develop effective means of treatment and prevention of

thickening resembling a polyp). The combination of one or this pathology.
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KOPEJISIMIAHE CIIIBBIJHOIIEHHSI XPOHIYHOI'O EHIOMETPUTY 3 AHAMHECTUYHUMUA
DAKTOPAMMU TA YJIBTPAZBYKOBOIO XAPAKTEPUCTUKOIO CTAHY EHAOMETPIIO ¥ )KIHOK
PENNIPOAYKTHUBHOI'O BIKY

B. Jlixauoe, O. Tapanoscvka, O. Aximos, JI. /lodposonvcoka, O. Makapoe

HonTaBcbkuii Aep:xaBuuii Mmequunuii ynisepcurer MO3 Ykpainu
(m. TlonTaBa, Ykpaina)

Pesrome.

JliarHoCTHKa XPOHIYHOTO €HOMETPHUTY € MPOOIEMHOIO B 3B’ 13Ky 3 0€3CHMITTOMHHM IepebiroM Ta HeoOXiIHICTIO iIHBa3UBHUX Mart-
KOBHUX BTPYyYaHb JUIS TicTONOri4HOi Bepuikauii giarnosy. ToMy BayKJIMBUM € BUsIBJICHHS (DaKTOPIB, SIKi CBIAYATH PO BUCOKHH PU3UK
HAsIBHOCTI [[bOTO 3aXBOPIOBAHHSL.

Merta i 3aBIaHHsI 1OCJTiTKEHHsI: BUSBUTH (aKTOPH, SIKi MAIOTh CTATUCTUYHO 3HAYYIIMH KOPEISALIHHNUI 3B° 530K 13 HAsBHICTIO
XPOHIYHOTO SHAOMETPUTY Y JKIHOK PENpOIYKTHBHOIO BIKYy Ta MEPEBIPUTH iX PEHPE3CHTATUBHICTD 32 JOIIOMOTOO [iCTONIOT YHOTO J10-
CITIKEHHST €HIOMETIIO.

Marepiaa Ta Metomu xociizkennsi. [Iposenennii perpocnextuBHuii aHasi3 400 icTopiit XBOpoOH KiHOK PENPOLYKTUBHOTO BiKY,
SIKUM 3 PI3HOMaHITHUX NPUYKH Oys1a IpOBeeHa IiCTepOCKOIIis Ta 3a0ip eHIOMETPIO IS NICTONONTYHOTO JOCIIPKeHHS. 3a pe3yibraraMu
ricrosioriynoro gocniukeHns y 154 xinok (38,5 %) OyB BUsIBICHHI XPOHIUHMI eHAOMETPUT (rpyTia )iHOK 3 XPOHIYHUM CHIOMETPUTOM),
a'y 246 xinok (61,5 %) — iHuii cranu, 3 XpOHIYHIM CHIOMETPHTOM He MOB’si3aHi (rpyIa )iHOK 6e3 XpOHIYHOTO CHIOMETPHTY). AHAI3
aHaMHECTHYHUX (DAKTOPIB Ta yIbTPa3ByKOBUX KPUTEPIIB, sIKi ACOLIIOIOTHCS 3 MiIBUIICHOI HMOBIPHICTIO XPOHIYHOTO €HIOMETPHTY,
[TPOBOIMIIN TIPY TOPIBHSHHI JAaHUX Y )KIHOK 3a3HAYEHUX TPYII.

Cuity 3B’3Ky MK [IUMH (haKTOpaMH, 3 OJHOTO OOKY, Ta PO3BUTKOM XPOHIYHOTO €HOMETPHTY, 3 IHIIOr0 OOKY, OL[IHIOBAJIH IUISIXOM
Ppo3paxyHKy T-koediuieHTa Kopessiuii panris 3a Kenmanom; BoHa BBaxkanacsi CHIbHOIO IpH T- koediuienti Big 0,5 1 Oinblie, HoMipHOIO
npu t- koediuienti B Mmexax Bix 0,2 no 0,499, cnabkoro — npu 3HadeHHsX T- koediuienta Big 0,1 no 0,199. 3nauenus t- koedinieHTa
Biz 0 1o 0,099 cBimunnu npo BiACYTHICTD 3B’3Ky MiXK (PAaKTOPOM Ta XPOHIYHUM CHIOMETPHTOM.

JlocmikeH s TPOBOAMIIOCS 3 JOTpUMaHHsAM [IpaBiiI r'yMaHHOTO CTaBJI€HHs /10 nawieHTa, Bumor Tokikicekol aekiapariii Beecsit-
HBOT MeANYHOT acouianii, MikHapoaHuX pekoMeHaaniit ['enpcuncpbKoi qekiapatii 3 npas aroanan, Konsenuii Pagn €Bporu moo npas
nroarHy 1 6iomenuunHy, 3akoHiB Yipainu ta Bumor Etndnoro Konexcy nikapst Yipainu.

CrarTs BUKOHaHa sk ¢pparmenT initiaruHoi HJIP kadenpu akyiuepcrsa i rinexosorii Ne 2 TTontaBcbKoro ep>kaBHOrO MEAUYHOTO
yHiBepcuTery «OnTrMisariis miIxo/iB 10 BEACHHS BariTHOCTI y IHOK IPyIl BUCOKOTO PH3HKY 10 BUHUKHEHHIO aKyIIepPChKOT Ta HepH-
HatansHOI maronorii» (Ne nepskpeecrpanii 0122U201228, tepmin Bukonanus 10.2022-09.2027 pp.) npu criBpoGiTHUITBI 3 Kadeaporo
narosoriynoi ¢izionorii [TonTaBCchKOro AepiKaBHOrO MEAUYHOTO YHIBEPCUTETY.

PesyabTaTn Ta ix o6roBopennsi. bynu BuzineHi dhaxropu, cuiia 38’ s3Ky SIKHX 3 XPOHIYHUM €HIOMETPUTOM Oyia HalCHITBHIIION.
Cepen Hux 5 iH(ekTonOriyHNX (GakTopiB: HepBinuT B aHamuesi (t-koedinient 0,625245229; p<1*10-32); xpoHiuHe 3amaieHHs! MpH-
narkiB Matku (T-koedimienr 0,522536031; p<1*10-32); 3axBOproBaHHs, 1[0 NEPEAAIOTHCS CTATEBUM IIUISIXOM B aHaMHe31 (T-KoediieHT
0,547218916; p<1*10-32); xpoHiuHi yporeHiTalibHi 3anajbHi 3aXBOPIOBaHHs y cTareBoro naprHepa (t-koedimient 0,529314979;
p<1*10-32); HeoHA30BE BUKOPHCTAHHSI BHYTPIlIHHOMATKOBOI'O KOHTPALICTITUBY B MUHYJIOMY (T-Koedimient 0,502383401; p<1*10-32);
4 CUMIITOMATHYHO-HACIIAKOBHX (hakTOpiB: Heriaas B anamHesi (t-koedirient 0,683492482; p<1*10-32); BUKHICHB, 1110 HE BiAOYyBCH,
B aHamuesi (t-koedimient 0,644489429; p<1*10-32); 38M4HE HEBUHOIIYBAHHS BariTHOCTI B paHHi Tepminu (t-koedimient 0,625942138;
p<1*10-32); anomanbHi MaTkoBi KpoBoTeui (t-koedimient 0,650850348; p<1*10-32); a Takox 4 ynbTpa3sByKOBHUX KPHTEPIiB, TAKUX SIK
HAsIBHICTH JIOKAJIBHOTO MTOTOBIICHHS €HIOMETPIil0 y BUIsiAL mosiny (t-koediuient 0,641820318; p<1*10-32); miagBHIIEHA €XOTCHHICTh
enpomerpist (t-xkoedimient 0,665249637; p<1*10-32); HEOAHOPIAHICTH €XO-CTPYKTYPH CHAOMETPISI 3 HASIBHICTIO ALISHOK i BUILCHOT
i 3HIKEeHOT exoreHHocTi (T-koedinient 0,693152163; p<1*10-32); rinepexorenHi CTpyKTypH B 6a3aibHOMY [Iapi eHaoMeTpist (T-koedi-
mienr 0,521658745; p<1*10-32). Mu BBaxkaeMo, 110 BUCOKA BIPOTiAHICTH XPOHIYHOTO SHAOMETPHUTY MA€ MiCIIE TIPY OEAHAHHI OHOTO
iH(EKTOIOri4HOro a00 CHMIITOMATHYHO-HACIIIKOBOTO ()aKTOPY 3 OZHUM YJIBTPa3ByKOBUM KpUTepieM. B pasi BicyTHOCTI ybTpa3ByKo-
BHUX O3HAaK IIPO BUCOKHI PU3HK HASIBHOCTI XPOHIYHOTO €HJOMETPHUTY CBIiUUTh noeaHanHs 1 indekronoriuHoro Ta 1 cumMntoMaruyHo-
HacJiAKOBOT0 (akTopiB. J{iist miATBEpKSHHS PEPEe3eHTaTUBHOCTI LHOTO METOAY, HaMH OyITH 10CipKeHi Oiontar engomerpio y 100
JKIHOK, sIKi MaJii BKa3aHe noeHanHs (akropis. JliarHo3 OyB miaTBeppKeHuid ricTonoriyto y 87 3 HuX.

BucHoBok. 3anporioHoBaHa HaMH OLIHKA KPUTEPIiiB BUCOKOTO PH3UKY XPOHIYHOTO EHIOMETPHTY, 1110 0a3y€eThCs Ha MO€IHAHHI iH(EKTO-
JIOTIYHHX, CHMIITOMAaTHYHO-HACIIIKOBHUX (DaKTOPIB Ta YIIBTPA3BYKOBHX KPUTEPIiB, Ja€ MOXKIIMBICTH O€3 3aCTOCYBaHHsI iHBA3MBHUX BTPYYaHb
niependadnTy HasIBHICTD 1i€el naronorii y 87 % xBopux Ha Hel nauieHToK. e crpusie yiockoHaIeHHIO BiTO0Opy Mali€HTIiB Ui TiCTepOCKOIIil
i 1a€ 3MOTy YHUKHYTH 3ailBUX MaTKOBHX BTPy4YaHb IPH JIarHOCTHL XPOHIYHOTO SHJIOMETPUTY Y JKIHOK, IO IJIAHYIOTh BariTHICTb.

KuarouoBi cj1oBa: xpouiunnii eniomerpios; anaMHecTHYHi (aKTOPH, YIBTPa3ByKOBa JiarHOCTHKA.
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Summary

To date, there is no consensus on the pathogenesis of miscarriage. In modern life, human health is significantly influenced by
environmental factors. In this regard, 37 years after the accident at the Chornobyl nuclear power plant, the question of remote
cytogenetic and hereditary effects in the offSpring of parents affected by radiation remains relevant. Ecosystems contaminated with
radioactive substances are a source of exposure for humans. Internal irradiation is the cause of reproductive losses. Radiation
stress affects the course of redox processes in the body. Biochemical indicators are markers of the influence of environmental
factors on a person. The study is dedicated to determining the state of peroxide hemostasis in the case of miscarriage.

Aim: to determine the peculiarities of the functioning of the detoxification system in case of miscarriage due to the
accumulation of 137Cs.

Material and methods. The first (research) group included women with reproductive losses in anamnesis and signs of
termination of the current pregnancy; the second (control) group included women with an uncomplicated history and course of
pregnancy. Additionally, the first group was divided into subgroups according to pregnancy outcomes: A4 —38 women who gave
birth at 37-40 weeks, despite the complicated course of the current pregnancy, B—13 women who gave birth at 28-36 weeks + 6
days, C—9 women who birth at 22-27 weeks + 6 days. The state of peroxide hemostasis in women was studied using biochemical
studies. Accumulation of *¥'Cs with different activity was detected in the placentas of the examined women of both groups using
-spectrometry. Morphological examination of placentas was performed according to the protocol. The severity of placental
damage was studied by Olympus BX51 and Axioskop 40 microscopes. Analyzing the results revealed a relationship between
biochemical indicators, the activity of »*’Cs, and pregnancy scenarios.

Statistical data analysis was performed using Microsoft Excel (2016) and Fisher angular transformation. The difference
between comparative values was considered significant at p < 0.05 (probability index greater than 95 %).

Permission to conduct research was obtained from the Medical Ethics Committee of the SI «Institute of Pediatrics, Obstetrics,
and Gynecology named academic Elena M. Lukyanova of the National 4cademy of Medical Sciences of Ukraine» (protocol No
3 0f 07.06.2017).

Scientific research work is to «Develop the latest and improve existing technologies for diagnosis, prevention, and treatment
of premature termination of pregnancy in women with miscarriage taking into account the passport of the placenta» (2018-2020).
Code VN.20.00.02.18, state registration number 0118U000039, KPKV 6561040.

Results. It has been confirmed that the state of the environment plays a decisive role in the pathogenesis of miscarriage. It
has been proven that placental dysfunction caused by abnormal oxidative stress due to the action of incorporated *’Cs leads
to pregnancy termination. As a result of the depletion of the antioxidant reserve, the compensatory capabilities of the placenta
decrease. It was established that activity in the placenta up to 1.0 Bg/kg of **’Cs does not affect the course of gestation. The
compensatory capacity of the placenta remains preserved even with the accumulation of 1.1 to 4.4 Bg/kg of **¥’Cs. At the same
time, it is possible to prolong the pregnancy until the term of timely delivery. Internal irradiation with an activity of 4.5-10.4
Bg/kg of ¥'Cs causes damage to the stroma of the maternal surface of the placenta and premature birth at 28-36 weeks + 6
days. At the same time, newborns are viable due to the preservation of compensatory reactions in the placenta. Accumulation of
more than 10.4 Bg/kg of *¥'Cs causes antenatal death of the fetus and early premature birth due to damage to maternal and fetal
structures of the placenta. An increase in the content of malondialdehyde and a decrease in the activity of superoxide dismutase
in the blood indicate the severity of radiation damage.

Conclusions. Internal exposure to *3'Cs disrupts the architecture and functional capacity of the placenta. Extreme effécts
depend on the activity of *¥'Cs, the compensatory capabilities of the placenta, and the pregnant woman’s body. Activation of
lipid peroxidation acts as a biochemical amplifier of radiation exposure. An increase in the blood of malondialdehyde, diene
conjugates, and free SH groups is associated with the severity of radiation damage. An early marker of primary placental
dysfunction, premature birth, and antenatal fetal loss is an increase in MDA content in the blood by 12.0 % and a decrease in SOD
by 6.5 % relative to permissible values. An early marker of exhaustion of the compensatory reserve is an increase in the content
of MDA in the blood by 23.3 % and a decrease in SOD by more than 18.2 % relative to the permissible values. Decompensation
of adaptation mechanisms in the system «mother-placenta-fetus» leads to antenatal losses.

Key words: Pregnancy Failure; Placenta; 137Cs; Lipid Peroxidation; Glutathione; Antioxidant Protection System.
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Introduction

Reproduction of the population of Ukraine in the
conditions of an unfavorable demographic situation is
a task of national importance. Modern achievements in
obstetric science ensure that a woman realizes the function
of motherhood, starting from the stage of fertilization until
the birth of a healthy child. An obstacle is the problem of
pregnancy failure, associated with stillbirth, early neonatal
morbidity, and mortality. The frequency of miscarriage in
Ukraine and the world reaches 25 % [1-3]. According to
various authors, up to 50-70 % of reproductive losses occur
in the first, 18-20 %—in the second, and 7-30 % —in the third
trimesters of pregnancy [1-4]. The risk of pregnancy loss
after first miscarriage is 13-17 %, second to 24 %, third to
30 %, and fourth to 40 % [4]. The factors of pregnancy failure
are various [1-9]. In almost 80 % of women, termination of
pregnancy occurs due to a violation of adaptation in the
«mother-placenta-fetus» system under the influence of
immune and endocrine deregulation [1-3, 6, 7]. Sexually
transmitted infections are the cause of reproductive losses in
67 % of women. The introduction of molecular diagnostics
revealed a hereditary predisposition to miscarriage [1,3].
Usually, 90 % of women have a combination of several
factors. Despite a wide range of known factors, it is not
always possible to establish the reason for termination
of pregnancy in 41.2 % of women [1,2,5]. There is no
doubt about the connection between miscarriage and
environmental and social factors of modern life [2,6-9].

In recent years, more attention has been paid to the
influence of the environment, lifestyle, and concomitant
diseases on fetal development and pregnancy outcomes.
WHO experts identified the derivatives of human health,
among which the environmental factor was assigned the
second in terms of influence. Medicine is powerless against
diseases associated with environmental pollution. The
consequences for human health depend on the scale of
environmental pollution.

The ecology of Ukraine deteriorated due to the accident
at the Chornobyl NPP (ChNPP), which has no analogs in the
number of radionuclides entering the environment, the area
of damage, and the consequences [11,12]. Contaminated
ecosystems are a source of human exposure. Over time, the
ecology of Ukraine has improved due to the decay, fixation,
and redistribution of isotopes in the environment, as well as
the creation of safe living conditions. However, the issue of
remote cytogenetic and hereditary effects in the offspring
of parents affected by radiation remains relevant.

The most dangerous for humans 37 years after the
accident is **’Cs due to contamination of soil, water, plant, and
animal products, which enters the body through the biological
chain of plants — digestive tract of animals — foods [13-15].
Agriculture and the food industry are highly developed in
Ukraine. Thanks to established logistics connections, the
consumer receives food from different regions of the country.
Therefore, living in a territory free of radionuclides does not
guarantee the appropriate purity of food products. The effects
of ¥Cs entering the human body through food are associated
with absorption into the blood and accumulation in organs
and systems with increased radiosensitivity, for example, in
stem cells capable of division. Fetoplacental and immune
systems are donors of stem cells.

Internal radiation is one cause of reproductive losses
[8,9]. Internal radiation suppresses cell division and tissue
differentiation in the pre-implantation and implantation
period, as well as during placentation, increasing the
risk of death of the embryo and fetus. The possibility of
penetration of radionuclides through the placenta has been
proven experimentally. In the second half of gestation,
radiation exposure can cause a teratogenic effect. By the
way, low-power long-term internal irradiation causes more
pronounced changes in cell membranes than powerful one-
time external irradiation [15,16].

Accumulation of *’Cs in the placenta represents
radiation stress. The general pattern of any stress is
an adaptive reaction associated with the tension of the
sympathoadrenal and hypothalamic-pituitary-adrenal
systems. Radiation disrupts redox in the body and leads
to excess production of free radicals that damage vital
structures [16,17]. An excess of free radicals affects
reproduction. Internal irradiation **’Cs disrupts the placental
architecture, synthesis of hormones, and uteroplacental and
placental-fetal microcirculation [8,9]. Pregnancy scenarios
depend on the activity and speed removal of *¥'Cs from
the body, preservation of compensatory capabilities of the
placenta, and proper functioning of the antioxidant system.
Biochemical indicators are markers of environmental
influence on pregnancy. Therefore, our attention is focused
on the biochemical aspects of miscarriage caused by the
accumulation of *¥Cs.

Due to the hierarchy of antioxidant mechanisms, pro-
and antioxidant balance is maintained in the body under
normal. It is known that any pathological process occurs
against the background of activation of pro-oxidant
reactions. Lipid peroxidation (LPO) is considered the
most weighty oxidative process. LPO is a mechanism for
realizing the toxicity of xenobiotics. Intermediate and final
products of LPO have cytotoxic and mutagenic effects. An
excess of LPO products disrupts the energy supply of cells,
the synthesis of proteins and nucleic acids, and enzymatic
reactions. Numerous studies confirm the importance of
radiation-induced oxidative stress for the pathology [16,
17]. Activation of LPO caused by internal irradiation leads
to the mobilization of antioxidant protection.

Antioxidant mechanisms are universal [18,19]. There
are four lines of antioxidant protection in the human
body, which sequentially neutralize the products of POL.
Glutathione participates in three of them. In the first stage,
lipophilic xenobiotics are transformed into hydrophilic
under the influence of cytochrome P450 (CYP)-dependent
microsomal monooxygenases associated with phospholipids
of the endoplasmic. In the first stage, active participation of
catalase, superoxide dismutase (SOD), and ceruloplasmin
ensures the transition of toxic substances into oxygen and
water. During the second stage, hydrophilic metabolites
enter into conjugation with glutathione, forming non-toxic
products easily excreted. Conjugation reactions occurring
on the endoplasmic membrane protect the cell from the
outside. Conjugation reactions in the cytosol can reduce
toxic effects inside the cell. Enzymes of the second phase of
detoxification: arylamine acetyltransferase, sulfotransferase,
glucuronosyltransferase, and glutathione-S-transferase, due
to weak specificity, neutralize a large group of xenobiotics.
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In the third stage, conjugated derivatives are removed
from the body through the lungs, kidneys, and intestines.
The fourth line of defense is responsible for the reparative
regeneration of damaged molecules due to the restoration of
disulfide bonds of proteins and antioxidants [18, 19].
Thus, the conjugation of xenobiotics with glutathione
is at the heart of the detoxification. Among antioxidants,
glutathione (y-L-rmytamin-L-uuncreinin-ruinun) has a high
reducing potential and cellular concentration. The L-isomer
of glutathione is biologically active. The intracellular pool of
glutathione includes reduced (GSH) and oxidized (GSSG)
forms, mixed disulfides, and thioesters. Functioning of
biological membranes, transmission of nerve impulses,
cell proliferation, synthesis of prostaglandins, metabolism
of proteins, carbohydrates, nucleic acids, and apoptosis
are provided by y-glutamyl and sulfhydryl groups of
glutathione. However, the primary function of glutathione is
to detoxify xenobiotics. The detoxifying effect of glutathione
is associated with the sulfhydryl (SH) group. GSH protects
cytochrome P450 from the harmful effects of reactive
oxygen species and peroxide compounds with the help of
glutathione peroxidase [18,19]. The depletion of endogenous
glutathione reserves slows down detoxification processes.
Conjugation and reduction reactions are catalyzed
by glutathione-S-transferase (GST) in the cytosol,
microsomes, and mitochondria. The highest activity of
GST is registered in the liver, kidneys, and intestines
[18,19]. In reactions with glutathione, GST neutralizes
electrophilic xenobiotics without damaging cells.

The purpose is to determine the features of the
functioning of the detoxification system in case of
miscarriage due to the accumulation of *¥Cs.

Material and methods

According to the study plan, pregnant women were
divided into groups. The first (research) group included 60
women with reproductive losses in anamnesis and signs of
termination of the current pregnancy. The second (control)
group consisted of 30 women with an uncomplicated
anamnesis and course of pregnancy. Additionally, the first
group was divided into subgroups according to pregnancy
outcomes: A — 38 women who gave birth at 37-40 weeks,
despite the complicated course of the current pregnancy,
B —13 women who gave birth at 28-36 weeks + 6 days, C—
9 women who birth at 22-27 weeks + 6 days. The average
age of the examined in both groups was 33.4 + 5.2 years.
Most women were from Kyiv and the region (69.4 %);
from the western, eastern, and central of Ukraine—8.2 %,
5.5 %, and 16.9 % of pregnant women, respectively.

Accumulation of ¥Cs with different activity was
detected in the placentas of women of both groups using
B-spectrometry. Placentas of the control incorporated
no more than 1.0 Bg/kg of *Cs. The activity of *¥'Cs in
the placentas of women of the first group was related to
pregnancy outcomes. According to measurement, about
1.1-4.4 Bg/kg of *¥"Cs accumulated in placentas of subgroup
A. The activity of ¥’Cs in subgroup B was 4.5-10.4 Bg/kg
and in subgroup C - 10.5-38.0 Bg/kg. A morphological
examination of the placentas was performed according to the
protocol [20]. The degree of placental damage was studied
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using Olympus BX51 and Axioskop 40 microscopes. The
state of peroxide hemostasis was determined using a dynamic
biochemical study of the blood of pregnant women.
Statistical data analysis was performed using Microsoft
Excel (2016) and Fisher angular transformation. The
difference between comparative values was considered
significant at p < 0.05 (probability index greater than 95 %).
Permission to conduct research was obtained from
the Medical Ethics Committee of the SI «Institute of
Pediatrics, Obstetrics, and Gynecology named academic
Elena M. Lukyanova of the National Academy of Medical
Sciences of Ukraine» (protocol No 3 of 07.06.2017).
Scientific research work is to «Develop the latest and
improve existing technologies for diagnosis, prevention,
and treatment of premature termination of pregnancy in
women with miscarriage taking into account the passport
of the placenta» (2018-2020). Code VN.20.00.02.18, state
registration number 0118U000039, KPKYV 6561040.

Results and discussions

The most common cause of reproductive losses is
placental dysfunction [7,21], which in pregnant women of
the first group was formed under the influence of internal
irradiation *¥Cs [8,9]. Of course, the decisive factor was
the absorbed dose of radiation.

According to the data of 3-spectrometry, the accumulation
of ¥’Cs with a specific mass of up to 1.0 Bg/kg was found
in the placentas of the control group without damage to its
architectonics.

In the placentas of the first group, violations of the
histological structure were determined as a result of
irradiation with incorporated **Cs.

The placentas of subgroup A contained 1.1-4.4 Bg/kg of
1¥7Cs. Foci of ischemic infarction were found on the maternal
surface of 30 % of placentas. The decidual membrane in
50 % of the samples had «afunctional zones» formed due
to the convergence of intermediate and terminal villi with
stroma fibrosis. An accumulation of fibrin was detected
in the intervillous space. The villi were walled-up fibrin.
A decrease in area and perfusion of villi increases the risk
of chorionic infarction and, accordingly, pregnancy failure.

Subgroup B included placentas from premature births at
28-36" weeks by viable children. Intraplacental accumulation
of 4.5-10.4 Bg/kg **"Cs caused damage to the maternal stroma.
Areas of ischemia were found on the maternal surface. The
decidua are represented by «afunctional zones» and signs
of exfoliation. Dystrophic changes inhibit oxygen transport
from the intervillous space to the umbilical cord. Insufficient
placental oxygenation, synthesis of inflammatory mediators,
and activation of phagocytosis lead to fetal distress, cervical
remodeling, amnion rupture, and premature birth.

Subgroup C included placentas from early premature
labor by a dead fetus. Accumulation of 10,5-38,0 Bg/kg
187Cs causes damage to maternal and fetal structures in
the placentas of subgroup C. Chronic radiation stress due
to the accumulation of 10,5-38,0 Bg/kg *’Cs contributes
to the development of systemic endothelial dysfunction,
activation pro-inflammatory response, and pro-coagulation
potential. Depletion of the compensatory ability of
subgroup C placentas occurs due to acute inflammation of
the decidua, immaturity of intermediate and terminal villi,
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and a global decrease in vascular perfusion. Hence, internal
exposure *¥'Cs above 10.4 Bg/kg is fatal to the fetus.

The mechanism for realizing the toxicity of xenabiotics,
in particular radionuclides, is lipid peroxidation (LPO)
[17-19,22]. Any powerful impact on the body initiates LPO,

the intermediate and final products of which are cytotoxic
and mutagenic. An increased content of malondialdehyde
(MDA), diene conjugates (DK), lipid hydroperoxides, and
anion-radical oxygen was found in the blood of women of
the first group (Table 1).

Table 1
Indicators of LPO in the blood of examined women in the dynamics of pregnancy, M+m
Groups n Trimester of _ Diene Lipid hydroperoxides, | Malonic dialdehyde, 0. OH. H.O
pregnancy | conjugates, um. od/ml pmol / ml pgmol / ml 272
First 1st 62.8+4.1' 2.1 +0.06* 149.6 + 3.8 63.8 + 3.6!
(research) 70 2nd 36.8 + 3,2! 2.1+0.07* 144.4 + 2.6* 54.3 +4.3!
group 3rd 46.8 +2.1' 3.3+1.1! 152.2 +3.1* 58.6 + 2.5!
Second 1st 27.9+1.2 1.7 +£0.04 128.4 + 3.7 35.3+2.8
(control) 30 2nd 295+1.2 1.8 £0.06 136.4+£2.9 36.4+1.7
group 3rd 31.1+29 20+£0.14 142.6 £ 3.6 38.7+£19

Note: ‘the probability of difference with control, p < 0.01.

Malondialdehyde is a marker of LPO intensification
[17] (Table 2). In the blood of women of subgroups B and
C, starting from the early stages of pregnancy, increased
content of MDA was observed compared to the indicators
of subgroup A: in the 1st trimester by 12.7 %, in the 2nd and
3rd trimesters by 5.3 % and 6, 0 % (p < 0.05) respectively;
compared to the control group: in the 1st trimester by 17.4 %
and 23.3 %, in the 2nd and 3rd trimesters, respectively, by
10.7 % and 11.5 % (p < 0.05). In pregnant women of

subgroup A, the content of MDA exceeded that of the
control group only in the 1st trimester (+8.7 %) (p < 0.05).
The difference between subgroups B and C during gestation
is 5.3 %. The increased content of MDA in women of the
first group from the 1st trimester of pregnancy indicates the
early onset of placental dysfunction. Thus, a high content
of MDA in the blood of pregnant women can be considered
an early marker of placental dysfunction, premature birth,
and antenatal fetal loss.

Table 2
Dynamics of MDA in the blood of examined pregnant under the influence of 137Cs, M+ m
MDA, pmol/ml
G & sub

roups & Subgroups s before 12 weeks 13-24 weeks 25-36 weeks

First h A 30 139.6 £ 4.1* 137.6 +2.9 1445+ 3.2
s S’riz‘;arc ) B 20 150.8 £ 2.6"2 144.0 £ 2.0"2 152.1+2.9"2
CNe! 20 158.4 + 4.21.23 151.6 +2.9+23 160.0 + 3.21-23

Second (control) group 30 128.4 +3.7 136.4+2.9 142.6 + 3.6

Notes: 1the probability of difference with control, p < 0.05;
2the probability of difference with subgroup A, p < 0.05;
3the probability of difference with subgroup B, p < 0.05;
NB' for subgroup C — 25-27+6 weeks.

The activity of superoxide dismutase (SOD), catalase,
glutathione peroxidase, and reduced glutathione in the
blood reflects the functioning of the antioxidant defense
system [18, 19]. In the blood of pregnant of the first group,
a deficiency of reduced glutathione, slowed activity of SOD,
catalase, and glutathione peroxidase was detected, which
indicates inhibition of detoxification mechanisms (Tables 3-5).
Depletion of the glutathione reserve leads to an increase in the
number of free radicals in the body. Activity SOD is a marker
of oxidative stress. SOD is found in oxygen-consuming
cells. Manifestation of oxidative stress in pregnant of the
first group is a decrease in SOD activity after 25 weeks. In
the blood of women of subgroups B and C, reduced content
of SOD was found compared to subgroup A: in the 1st
trimester by 6.5 % and 12.2 %, in the 2nd trimester by 5.9 %
and 21.7 %, and in the 3rd trimester by 10, 7 % and 31.3 %,
respectively (p < 0.05); compared to the control group: in the
1st trimester by 13.0 % and 18.2 %, in the 2nd trimester by
11.4 % and 26.3 %, in the 3rd trimester by 17.1 % and 36.2 %,
respectively (p < 0.05). The difference between subgroups B

and C is 6.0 % in the 1st trimester, 16.8 % in the 2nd trimester,
and 23.0 % in the 3rd trimester (p < 0.05). Thus, inhibition
of antioxidant protection due to the exposure of 137Cs leads
to the depletion of compensatory reactions in the «mother-
placenta-fetus» system. A pronounced lack of SOD in the
blood during pregnancy should be considered a marker of
placental dysfunction, premature birth, and antenatal fetal loss.

Defects in LPO and antioxidant protection against the
background of a decrease of glutathione in the blood and
the activity of glutathione peroxidase inevitably lead to
the pathology of cell membranes with the development
of organ and tissue hypoxia. An increase in the content of
malondialdehyde in the blood and a decrease in the activity
of superoxide dismutase are associated with the severity of
radiation damage. Accumulation of reactive oxygen species
with the subsequent formation of insoluble, denatured, and
mutant proteins threatens the destruction of cells [18, 19,
22]. Overexpression of CO, triggers pregnancy termination
mechanisms, such as arachidonic cascade and synthesis of
prostaglandins.
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Table 3
The activity of glutathione-S-transferase in examined pregnant, M+m
Groups & subgroups n GST activity, HDNB/mg protein/min
] A 30 2.0+0.1¢
First (research) B 20 184021
group
C 20 1.8+0.2¢
Second (control) group 30 3.9+0.2
Note: ‘the probability of difference with control, p < 0.05;
Table 4

Dynamics of SOD in the blood of examined pregnant under the influence of *¥’Cs, M+m

SOD, um. od. act/ml/min
Groups & subgroups : before 12 weeks 13-24 weeks 25-28-36 weeks
A 30 51.0+£2.6 57627 57.9+23
First (rrizeamh) B 20 47.7+2.8 54.2+2.9 51.7+2.4
grotp CNe! 20 448 £ 2.7* 451 +2.8%2 39.8+2.2%2
Second (control) group 30 54.8 + 3.6 61.2+1.4 62.4+2.6
Notes: ‘the probability of difference with control ma A nidepynu, p < 0.05;
2the probability of difference with subgroup B, p < 0.05;
NB! for subgroup C —25-27+° weeks.
Table 5

Indicators of antioxidant protection in the blood of surveyed women in the dynamics of pregnancy, M+ m

Trimester | Catalase, Superoxide Antioxidant activity | Glutathione Reduced
Groups n of pmol H,O, | dismutase (SOD), | (AOA), um. od. act | peroxidase, glutathione,
pregnancy ml um. od. act /ml/min /ml/min pmol / ml pmol / ml
Eirst 1st 25.7 +1.5! 47.8+2.7 1.4 +0.03! 2.2 +0.04! 2.8+0.02!
(research) | 70 2nd 38.6+24 52.3+2.8! 1.3 +0.05% 3.2 +0.06! 3.3 +0.06!
group 3rd 325+211! 49.8 +2.3! 1.3+0.03! 2.3+0.04! 3.0 £ 0.04!
Second 1st 385+2.2 54.8 + 3.6 1.8 £0.03 2.6 £0.02 3.6 £0.03
(control) | 30 2nd 40.6+1.8 61.2+1.4 1.7 £0.02 2.5+ 0.04 3.6 +0.02
group 3rd 44.8+1.9 62.4+2.6 1.6 +0.03 2.6 +0.02 3.7 £0.03

Note: the probability of difference with control, p < 0.01.

Thus, the incorporated *’Cs disrupt the placental
architectonics, which affects the course of pregnancy.
Extreme effects depend on the amount of incorporated
radioisotope and compensatory capabilities of the placenta.
The functional ability of the placentas of subgroup
A (1.1-4.4 Bg/kg *'Cs) is preserved despite the circulatory
disorders and dystrophic changes. Pathogenetic therapy
allows pregnancy to be prolonged up to 37-40 weeks.
Structural changes in the placenta due to the action of
4.5-10.4 Bg/kg of *¥'Cs related to damage to the maternal
stroma. Children of women of subgroup B were born viable
at 28-36*¢ weeks due to preservation of the compensatory
capabilities of the placenta. The result of internal irradiation
of 10.5-38.0 Bg/kg **"Cs (subgroup C) was damage both to
maternal and fetal structures of the placenta. Depletion of
the compensatory capacity in the placentas of the subgroup
C leads to the antenatal death of the fetus.

Conclusions

Internal exposure to *3’Cs disrupts the architecture and
functional capacity of the placenta. Extreme effects depend
on the activity of ¥’Cs, the compensatory capabilities of
the placenta, and the pregnant woman’s body. Activation
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of lipid peroxidation acts as a biochemical amplifier
of radiation exposure. An increase in the blood of
malondialdehyde, diene conjugates, and free SH groups is
associated with the severity of radiation damage. An early
marker of primary placental dysfunction, premature birth,
and antenatal fetal loss is an increase in MDA content in the
blood by 12.0 % and a decrease in SOD by 6.5 % relative
to permissible values. An early marker of exhaustion of the
compensatory reserve is an increase in the content of MDA
in the blood by 23.3 % and a decrease in SOD by more than
18.2 % relative to the permissible values. Decompensation
of adaptation mechanisms in the system «mother-placenta-
fetus» leads to antenatal losses.

Prospects for further research aim to prevent
reproductive losses and pathological conditions caused by
internal radiation.

Financing was carried out with state funds (registration
number 0118U000039).
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OCOBJHUBOCTI ®YHKIIIOHYBAHHA CUCTEMU TETOKCHUKAIIIL ITPU 3ATPO31 TEPEPUBAHHSA
BATITHOCTI SIK HACJIJOK HAKOIIUYEHHS “'CS

A. A. JKuseuvka-/[enucosa’, I. I. Bopooiiosa', JI. A. Jlozoeat, B. b. Tkauenko*, 0. A. Bonowun?, C. M. Toaxau, O. B. [llamacsa’,
C. K. Cmpusicar*

Y «IucruTyT nexiarpii, akymepcrsa i rinekodiorii imeni akagemika O. M. JIlyk’snosoi HAMH Ykpainu»?,
Haugionansnuii yHiBepcuTeT oxoponn 310poB’st Ykpainu imeni I1. JI. [lynuka 2
(m. KniB, Ykpaina)

Pesrome.

Ha cporopnimHiil 1eHs HeMae €IMHOI JyMKH II0J0 MaTOreHe3y HEeBHHOUIYBAHHS BAariTHOCTI. Y CydaCHOMY JXKHTTI Ha 37J0pOB’S
JIFOZIMHY ICTOTHO BIUIMBAIOTH (DAaKTOPH 30BHIMIHBOTO CEpeNOBHIIA. Y 3B’3Ky 3 MM 4depe3 37 pokiB micis aBapii Ha YopHOOMIBCHKIN
AEC 3anuina€ethcst akTyallbHUM MTUTaHHS PO BiIalICHI IUTOTCHETHYHI Ta CIIaKOBI e(DEeKTH y HAlaIKiB OAThKIB, YPaKCHUX palialli€ro.
3a0pyaHeHi palioHyKIIiTaMHi €KOCHCTEMH € JUKEPESIOM paiamii Juist JTIOIHHU. BHYTpilllHE ONIPOMIHEHHS € OJTHI€IO 3 IIPUYHH PEIPOIYK-
TUBHUX BTpat. PajiauiiiHuii cTpec BIUIMBa€e Ha epedir OKMCHO-BITHOBHUX HPOLECiB B OpraHi3mi. bioxiMiuHi MOKa3HUKH € MapKepamu
BILIMBY (haKTOPIB 30BHIIIHBOTO CEPEIOBHILA HA JIFOAUHY. JlOCiIKEHHS IIPUCBAYCHO BU3HAYEHHIO CTaHy MEPEKHCHOIO I'eMOCTasy Ipu
HEBUHOIIYBaHHI BariTHOCTI.

Merta 10CJIi/IZKeHHS] — BU3HAYUTH 0COOIUBOCTI (DYHKI[IOHYBaHHS CHCTEMHU ACTOKCHUKALIiT TPY HEBUHOLIYBAaHHI BariTHOCTI BHACITIIOK
HakormaeHHs *¥'Cs.

Marepiau i metoau mocaizkenns. J[o mepmroi (ZocmigHol) rpynu yBIHILIH KIHKH 3 PEIPOAYKTHUBHUME BTPaTaMHU B aHAMHE31
Ta O3HaKaMH MepepHUBAHHS OTOYHOT BAariTHOCTI; 10 pyroi (KOHTPOJIBHOI) IPYIH — KIHKH 3 HEYCKJIaJHEHHM aHaMHE30M Ta 1epeoi-
roMm BariTHOCTI. [lomarkoBo mepiia rpymna Oyiia po3nojijieHa Ha MiATPYITH 3a pe3yJabTaTaMu BariTHOCTI: A — 38 KiHOK, SKi HapOIWIn
B 37-40 THKHIB, HE3BAXKAKOYH HA YCKIAJHEHUI 1epedir MOoToYHO1 BariTHOCTI, B — 13 iHOK, siki Hapomwu B 28-36+ 6 TixkHIB, C—9
JKIHOK, sIKI Hapoquin B 22-27+ 6 TrokHiB. CTaH NepeKHCHOr0 reMocTasy Yy *KiHOK BUBYAJIM 3 JOIOMOI00 010XIMIYHUX JOCII/KCHB.
3a J101oMOro10 3-CrIeKTPOMETPIi B IUIAIEHTaX 00CTEKEHUX JKIHOK 060X TPyII OYJI0 BUSABIEHO HakomndeHHs *3'CS 3 pi3HOI0 aKTHBHI-
cTr0. Mopdosoriune JOoCITiPKeHHS [UIALeHT IPOBOAMIIH BiIITOBIAHO J10 MpOoTOKOITy. BrukoprcroBytoun mikpockorn Olympus BX51 ra
Axioskop 40, rocii/pKyBaiu CTYIiHb yPaKEHHS IUTALCHTH. AHAJI3 Pe3y/bTaTiB BUSIBUB 3B’ 130K MK 010XIMIYHHMH MOKa3HUKAMH,
akruBHicTio *¥CS i clieHapisiMu BariTHOCTI.

CrarucTiHaHUH aHai3 JaHux npoBo itk 3a gornomoroto Microsoft Excel (2016) Ta kyroBoro neperBopentst ®imrepa. PisHuIiio Mix
MOPIBHAIBHUMH 3HAYCHHSMHU BBaskasu Biporiguoto npu p < 0,05 (inaekc Biporigxocti Ginbie 95 %).

J103Bin Ha POBEAEHHS IOCIiKeHb oTpuMaHo Bifg Komicii 3 MmequuHoi etuku Y «lHeTuTyT nmemiarpii, akyniepcTsa i riHEKOIOTil
imeni akamemika O. M. JIyx’ssHoBoi HAMH Vkpaiuu» (mpotoxon Ne 3 i 07.06.2017 p.).

HJP «Po3poOuTH HOBITHI Ta BIOCKOHAIUTH iICHYIOUI TEXHOJOTI A1arHOCTUKH, PO(ITAKTHKY Ta JIIKyBaHHS IEPEIIacHOTO Te-
pepUBaHHS BAariTHOCTI Y J)KIHOK 3 HEBUHOILIYBaHHSIM 3 ypaxyBaHHsM macropra mianentn» (2018-2020 pp.). MIndp BH.20.00.02.18,
Ne nepxpeectparii 0118U000039, KITKB 6561040.

Pe3yabraTn pocaigxkenns. [lixTBepakeHo, 0 CTaH HAaBKOJIHUIIHBOIO CEPEIOBHIIA BiJlirpae BUPINIAIBEHY POJIb Y TTaTOTCHE31
HEBHHOIIyBaHHS BariTHocTi. JloBeeHo, Mo AUCYHKIIS IUIALEHTH, CIIPUYMHEHA aHOMaJIbHUM OKHCIIIOBAJIEHUM CTPECOM Yepe3
nito iHKoprmopoBanoro ¥’Cs, Ipu3BOIUTE 10 MEPEPUBAHHS BATITHOCTI. B pe3ynbraTi BUCHAKEHHS aHTHOKCHIAHTHOTO PE3EPBY
3HUXKYIOTHCS KOMIIEHCATOPHI MOYXJIMBOCTI IJTALEHTH. BCTaHOBJIEHO, 0 akTHBHICTD Yy tuiauenTi 10 1,0 bk/kr ¥'Cs He BiinBae Ha
nepebir recraiii. KomneHncaropHa 31aTHICTh MalieHTH 36epiraeThest mpu HakomuyenHi Bix 1,1 no 4,4 bx/kr 137Cs. Tlpu upomy
MO’KJTMBO MPOJIOHTYBATH BATITHICTH 10 TEPMiHY BYACHHUX MOJIOTiB. BHyTpiliHe onpomiHeHHs 3 aktuBHicTio 4,5-10,4 Br/kr 137Cs
BUKJIMKAE MOIIKOKEHHS CTPOMH MaTEePUHCHKOI TIOBEPXHi IIAICHTH 1 nepeayacHi mosoru B repMini 28-36+ 6 tikuiB. [Ipu npomy
HOBOHAPOJKCHI SKUTTE3/aTHI 3aBIAKH 30CPEKEHHIO KOMIICHCATOPHUX peakiliil y manenti. Hakonuuenns nounan 10,4 Br/kr 137Cs
CIIPUYHMHSE aHTECHATAJIbHY 3aru0elb 1J10/1a Ta PaHHI IepeT9acHi HOJIOTH Yepe3 MOMIKOKEHHS MATEPUHCHKHX 1 IJIOIOBUX CTPYKTYP
rtateHTH. [TiIBUIICHHS BMICTY MaJIOHOBOT'O J{iaJIbJICTi/ly Ta 3HHIKCHHS aKTHBHOCTI CyNIePOKCHANCMYTa31 B KPOBI CBiAYaTh PO
TSDKKICTh IPOMEHEBOT'O yParkeHHSL.

BucnoBkn. Bayrpimse onpomitenss *'Cs mopyurye apXiTeKTOHIKy Ta GyHKIIOHAIbHY CIPOMOKHICTD IUIAeHTH. EKCTpeManbHi
edexru 3anmexars Bix akTHBHOCTI *¥CS, KOMIIEHCATOPHUX MOMKIMBOCTEH TUIALICHTH i opraHi3my BaritHoi. Mopdo-dyHKIionanbHuit
CTaH KIITHHHUX MEMOpaH TiCHO MOB’sI3aHUH 3 MEPEKUCHUM OKHCJICHHSIM JiMifiB. 301TbIICHHS B KPOBI BMICTY MAJIOHOBOTO JTiaJIbJCTi Y,
JIIEHOBHX KOH IOTaTiB Ta BUTBHUX SH-TPyI KOPEIIoe i3 TAXKKICTIO IPOMEHEBOTr0 ypaxkeHHs1. JlekoMIleH cais afanTaiiHuX MeXaHi3MiB
CHCTeMH «MaTH-IUIaleHTa-UIi1» BUKIMKAE aHTEHATaIbHY 3arnoesipb miosa. bioxiMiYHUM MTiICHIIIOBauYeM pajialiifHOro BIUIUBY € aK-
THBALSI IEPEKUCHOTO OKHUCIICHHS JIMiiB.

KuarouoBi ¢j10Ba: nesunomysanns aritHocti; nnanenta; ¥’CS; nepekncHe OKMCIEHHs TiMijliB; TIyTaTioH; CHCTEMA aHTHOK-
CHIQHTHOTO 3aXHCTY.
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P. Y. Tokar
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of Ukraine (Chernivtsi, Ukraine)

Summary

The importance of studying the histochemical and immunohistochemical features of the differentiated trophoblast in chorionic
villi of the placenta in preterm labor is determined by the threatening nature of this condition for both mother and fetus, as well
as its high prevalence and serious consequences for the health of both. The understanding of the damage to the trophoblast of
chorionic villi in the placenta can be expanded by histochemical and immunohistochemical methods, which allow the assessment
of the concentration of specific marker molecules in one way or another.

Objective. To determine certain histochemical and immunohistochemical characteristics of proteins in the trophoblast of the
intermediate and terminal chorionic villi of the placenta in preterm labor.

Material and Methods. The obtained material (30 placentas from preterm deliveries and 30 placentas from normal
pregnancies) was fixed for 20-24 hours in 10 % neutral formalin solution buyfered in Lilly’s phosphate buffer. After tissue removal,
the placental tissue was dehydrated in an ascending ethanol series and embedded in paraffin at a temperature of approximately
58 °C. Serial histologic sections were cut at 5.0 um thickness using an MS-2 sliding microtome. After deparaffinization,
histological sections were stained with hematoxylin and eosin, histochemical methods for total protein with bromophenol blue
according to Bonhéme, and immunohistochemical techniques according to the manufacturer’s protocols (Dako, Denmark). In
particular, immunohistochemical reactions were performed with monoclonal antibodies against trophoblast hormone-placental
lactogen and placental alkaline phosphatase. Visualization of primary antibodies was performed using the Dako polymer
visualization system with diaminobenzidine as chromogen (resulting in brown staining of the sites of studied antigens).

In addition to the descriptive method of histopathologic research, computer morphometry of digital microphotographs of
histologic sections was performed using a Delta Optical Evolution 100 microscope and an Olympus SP550UZ digital camera.
Digital copies of the images were processed using a legitimate copy of the ImageJ v1.52f computer program developed for
histometric studies (National Institutes of Health, USA). Specifically, the evaluation of staining intensity (optical density) was
performed on digital microphotographs using the method of computer microdensitometry. For this purpose, a microprobe method
was used to obtain a computer brightness value in an 8-bit analysis system with 256 gray levels — from black (0) to white (255).
The obtained values were then transformed into relative optical density values (r.OD) by logarithmic transformation (natural
logarithm method). The relative optical density value ranges from O (absolute transparency of the object) to 1 (absolute opacity
of the object).

The obtained digital data were processed using statistical analysis methods. A legitimate copy of the statistical analysis
computer program PAST v4.14 was used, with a preliminary check for normal distribution using the Shapiro-Wilk test. Since,
according to this test, the hypothesis of normal distribution was not rejected for the statistical samples studied (at p=0.05),
parametric methods of statistical analysis were applied: calculation of the mean and its standard error, Student’s t-test (two-tailed,
unpaired). In addition, the non-parametric Mann-Whitney test was used for the reliability of the conclusions.

The research was conducted as part of the scientific research project «Preservation and Restoration of Reproductive Health in
Women and Girls with Obstetric and Gynecological Pathology» at the Department of Obstetrics and Gynecology of Bukovinian
State Medical University (state registration number 0121U110020, duration 2021-2025).

Results. Microscopic examination of histological sections stained with hematoxylin and eosin did not reveal any differences
in the structure of chorionic villus trophoblast in the placenta of preterm labor compared to normal pregnancy. However,
histochemical and immunohistochemical methods of investigation revealed a number of features in the trophoblast of chorionic
villi, where fundamental events related to substance exchange occur — intermediate immature, intermediate mature, terminal
villi, including terminal «specialized villi».

Conclusions. According to the obtained histochemical and immunohistochemical data, in preterm labor, compared to normal
pregnancy, no changes are observed in the trophoblast of intermediate immature villi, while in intermediate mature and terminal
villi, there is a decrease in histochemical staining for total protein and immunohistochemical staining for specific trophoblast
proteins — placental lactogen hormone and placental alkaline phosphatase enzyme.

Key words: Preterm Labor; Chorionic Villi of the Placenta; Differentiated Trophoblast.

Introduction

The importance of studying the histochemical and
immunohistochemical features of chorionic villus
trophoblast in the placenta during preterm labor is
determined by the threatening nature of this condition for
both mother and fetus, as well as its high prevalence and
serious consequences for the health of both. Worldwide
statistics indicate a steady increase in the number of
preterm births, highlighting the need for an in-depth
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understanding of the molecular and cellular processes
underlying this pathological condition.

Scientific research on the histochemical and
immunohistochemical aspects of the differentiated
trophoblast in this context is important to uncover new
perspectives in the diagnosis and treatment of preterm
labor. The understanding of the damage to the trophoblast
of the chorionic villi in the placenta can be extended
by histochemical and immunohistochemical methods,
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which allow the evaluation of the concentration of
specific marker molecules. In particular, the study of the
interaction between cells of the differentiated trophoblast
and the placental microenvironment may contribute to
the discovery of new molecular markers and therapeutic
approaches. This methodology has the potential to improve
the prognosis of the pathology, reduce the risks for both
mother and fetus, and influence the strategy of pregnhancy
management in the case of preterm labor.

Objective. To determine certain histochemical and
immunohistochemical features of proteins in the differentiated
trophoblast of the intermediate and terminal chorionic villi of
the placenta in preterm labor.

Material and Methods. The collected material (30
placentas from preterm deliveries and 30 placentas from
normal pregnancies) was fixed in 10 % neutral formalin
solution buffered with Lillie’s phosphate buffer for
20-24 hours. After tissue removal, the placental tissue was
dehydrated in an ascending ethanol series and embedded
in paraffin at a temperature of approximately 58 °C.
Serial histologic sections were cut at 5.0 um thickness
using an MS-2 sliding microtome. After deparaffinization,
histological sections were stained with hematoxylin and
eosin. In addition, a histochemical technique for total
protein with bromophenol blue according to Bonhéme was
applied, as well as immunohistochemical methods according
to the protocols provided by the manufacturer (Dako,
Denmark). In particular, immunohistochemical reactions
were performed with monoclonal antibodies against
trophoblast hormone-placental lactogen and placental
alkaline phosphatase. Visualization of primary antibodies
was performed using the Dako polymer visualization system
with diaminobenzidine as the chromogen, resulting in
brown staining of the sites of the studied antigens.

In addition to the descriptive method of histopathologic
research, computer morphometry of digital microphotographs
of histologic sections was performed using a Delta Optical
Evolution 100 microscope and an Olympus SP550UZ
digital camera. Digital copies of the images were processed
using a legitimate copy of the ImageJ v1.52f computer
program developed for histometric studies by the National
Institutes of Health in the USA. Specifically, the assessment
of staining intensity (optical density) was performed on
digital microphotographs using the method of computer
microdensitometry. For this purpose, a microprobe method
was used to obtain a computer brightness value in an 8-bit

analysis system with 256 gray levels — from black (0) to
white (255). The obtained values were then transformed
into relative optical density values (r.OD) by logarithmic
transformation (natural logarithm method). The relative
optical density value ranges from 0 (absolute transparency
of the object) to 1 (absolute opacity of the object).

The digital data obtained were processed using
statistical analysis methods. Using a legitimate copy
of the statistical software PAST v4.14, a preliminary
normality check was performed using the Shapiro-Wilk
test. Since, according to this test, the hypothesis of normal
distribution was not rejected for the statistical samples
studied (at p=0.05), parametric statistical analysis methods
were applied, including the calculation of the mean and its
standard error, as well as the Student’s t-test (two-tailed,
unpaired). In addition, the non-parametric Mann-Whitney
test was used to ensure the robustness of the conclusions.

The research was conducted in accordance with the
plan of the scientific research work of the Department of
Obstetrics and Gynecology at Bukovinian State Medical
University, titled «Preservation and Restoration of
Reproductive Health in Women and Girls with Obstetric
and Gynecological Pathology» (January 2021 — December
2025), with the state registration number 0121U110020.

Results and Discussion. Microscopic examination
of histologic sections stained with hematoxylin and eosin
did not reveal any differences in the structure of chorionic
villus trophoblasts in the placenta between preterm
and normal pregnancies. However, histochemical and
immunohistochemical methods of investigation revealed
a number of features in the trophoblast of chorionic villi
in the placenta, where key events in substance exchange
take place — intermediate immature, intermediate mature,
terminal villi, including terminal «exchange-specialized
villi». For convenience, the latter villi will be referred to
as «exchange» villi.

In the study of histochemical preparations stained for
total protein by the Bonhé bromophenol blue method,
a quantitative evaluation was performed by computer
morphometry, obtaining the parameter «optical density of
staining for total protein» in relative units of optical density
(r.OD). These data are shown in Table 1.

Specifically, the data in Table 1 show that in trophoblasts
from intermediate immature villi during preterm labor, the
optical density of the staining for total protein remains
unchanged, whereas in trophoblasts from intermediate
mature and terminal villi, it decreases (p<0.05 according
to Student’s and Mann-Whitney statistical criteria).

Table 1

Optical density of histochemical staining for total protein in the trophoblast of «exchange» villi of the placenta
during preterm labor and normal pregnancy (M+m)

Normal
Indicator pregnancy Preterm labor
(n=30) (n=30)
thlcal d_en5|_ty of stalnln_g_for total protein in the trophoblast of 0.26 + 0.010 0.25 +0.011
intermediate immature villi (.OD)
th|cal d_ensny of stalr_n_ng for total protein in the trophoblast of 031 +0.012 026 +0.011
intermediate mature villi (.OD)
Optical d_ensny of s_tal_nlng for_ t_otal protein in the trophoblast of terminal 034 +0.012 028 +0.012
and terminal «specialized» villi (r.OD)
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The described patterns regarding the results of the
histochemical method for total protein with bromophenol

blue according to Bonheg are illustrated using Figures 1
and 2.

Fig. 1. Physiological pregnancy. Intermediate mature and terminal villi in the field of view.
Histochemical method for total protein with bromophenol blue according to Bonheg. Obj. 20x, Ocular
10x (optical magnification 200x)

Fig. 2. Preterm labor. Intermediate mature and terminal villi in the field of view. Histochemical
method for total protein with bromophenol blue according to Bonheg. Obj. 20x, Ocular 10x (optical
magnification 200x)

Asimilar study using the immunohistochemical method
was conducted for a specific protein produced by the
trophoblast of the placenta during pregnancy — placental
lactogen hormone. The results of the objective evaluation
based on the immunohistochemical determination of
placental lactogen in the trophoblast of «exchange» villi are
presented in Table 2 and illustrated with microphotographs
in Figures 3 and 4.

Specifically, from the data in Table 2, it can be seen
that while there are no changes in placental lactogen
production in the trophoblast of intermediate immature
villi during preterm labor, a decrease in the production
of this hormone is observed in intermediate mature villi
and terminal «specialized» villi based on the indicator
«optical density of staining for placental lactogen in the
trophoblast».

Table 2

The optical density of immunohistochemical staining for placental lactogen in the trophoblast of «exchange»
villi in preterm labor and physiological pregnancy (Mtm)

Normal
. Preterm labor
Indicator pregnancy (n=30)
(n=30) -
thlcal d.enS|.ty of stalnln.g.for placental lactogen in the trophoblast of 0.22 + 0.005 0.21 + 0.008
intermediate immature villi (r.OD)
th|cal d_ensny of stalr_u_ng for placental lactogen in the trophoblast of 0.32 + 0.009 0.24 + 0.010
intermediate mature villi (r.OD)
Optl(_:al density of_stalnlng fqr placentgl_lactogen in the trophoblast of 0.37 + 0.009 0.26 + 0.008
terminal and terminal «specialized» villi (r.OD)
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Fig.3. Physiological pregnancy. In the field of view, intermediate mature and terminal villi.
Immunohistochemical method with primary antibodies against placental lactogen and a polymer
detection system (visualization with diaminobenzidine — indicated by arrows) with counterstaining by
Groat’s hematoxylin. Obj.40x, Ocular 10x (optical magnification 400x)

Fig.4. Preterm labor. In the field of view, intermediate mature and terminal villi.
Immunohistochemical method with primary antibodies against placental lactogen and a polymer
detection system (visualization with diaminobenzidine — indicated by arrows) with counterstaining by
Groat’s hematoxylin. Obj.40x, Ocular 10x (optical magnification 400x)

Similar to placental lactogen, immunohistochemical protein, placental alkaline phosphatase. Quantitative methods
studies were performed for another specific trophoblast (Table 3) showed the same patterns as for placental lactogen.

Table 3
The optical density of immunohistochemical staining for placental alkaline phosphatase in the trophoblast of
«exchange» villi in preterm labor and physiological pregnancy (Mtm)

Normal
. Preterm labor
Indicator pregnancy (n=30)
(n=30) B

The optical density of staining for placental alkaline phosphatase
in the trophoblast of intermediate immature villi (r.OD) 0.21+0.007 0.20 +0.007
The optical density of staining for placental alkaline phosphatase
in the trophoblast of intermediate mature villi (r.OD) 0.31+0.010 0.23+0.008
The optical density of staining for placental alkaline phosphatase
in the trophoblast of terminal and terminal «specialized» villi (r.OD) 0.36 % 0.009 0.24 % 0.009

Immunohistochemical staining for placental alkaline labor and physiological pregnancy is shown in Figures 5
phosphatase in the trophoblast of placental villi in preterm and 6.
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Fig. 5. Physiological pregnancy. In the field of view are intermediate mature and terminal villi.
Immunohistochemical method with primary antibodies against placental alkaline phosphatase
and a polymer detection system (visualization with diaminobenzidine — indicated by arrows) with
counterstaining with Groat’s hematoxylin. Obj.40x, Ocular 10x (optical magnification 400x)

Fig. 6. Preterm labor. In the field of view are intermediate mature and terminal villi.
Immunohistochemical method with primary antibodies against placental alkaline phosphatase
and a polymer detection system (visualization with diaminobenzidine — indicated by arrows) with
counterstaining with Groat’s hematoxylin. Obj.40x, Ocular 10x (optical magnification 400x)

Conclusions

According to the obtained histochemical and
immunohistochemical data, in preterm labor compared
to normal pregnancy, no changes are observed in the
trophoblast of intermediate immature villi, while in
intermediate mature and terminal villi, there is
a decrease in histochemical staining for total protein and
immunohistochemical staining for specific proteins of the
trophoblast — placental lactogen hormone and placental
alkaline phosphatase enzyme.

Prospects for further research. The study of
the preterm placenta, which did not reveal any structural

References:

differences in the trophoblast of the chorionic villi
compared to normal pregnancy, raises new questions
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TICTOXIMIYHI TA IMYHOTICTOXIMIYHI OCOBJUBOCTI JU®EPEHIITOBAHOTO TPO®OBJIACTA
XOPIAJIBHUX BOPCUHOK IIJIAHEHTHU ITPU NEPEJYACHHUX ITOJIOT'AX

11. 10. Tokap
BykoBHHCHKHIi Aep:kaBHUMIT MeTUYHUIT YHiBepcUTET
(m. YepuiBui, Ykpaina)

Pe3iome.

AKTyaJbHICTh BUBYCHHSI CTOXIMIYHUX Ta IMyHOTICTOXIMIYHHUX 0coOIMBOCTEH MudeHiioBaHoro Tpodobiacta XopiaabHUX BOP-
CHHOK IUTALICHTH MPH MepeJUacHUX MMoJI0rax BU3HAYAETHCS 3arPO3IUBICTIO [[LOTO CTAHy ISl MaTepi Ta IJIOMY, a TAKOXK HOr0 BUCOKOIO
MOIIMPEHICTIO Ta CEPUO3HUMH HACIIKaMH JUIsl 30pOB’ st 000X. YSBIEHHS MPO YIIKODKEHHs Tpodobiacta XopialbHUX BOPCHHOK
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IUTAIIEHTH MOXKYTh PO3IIMPHUTH TiCTOXIMIUHI Ta IMYHOTiCTOXIMIYHI METOAH, SIKi JIO3BOJISIIOTH TAaK UM 1HAKIIE OIIHUTH KOHIIEHTPALII0
MIeBHUX MapKePHUX MOJIEKYIL.

Merta gocaigkenHs. BctaHOBHTH JiesiKi TICTOXIMIUHI Ta IMyHOTICTOXIMIYHI 0COOIMBOCTI OLIKIB Tpodobiiacta MPOMIXKHUX Ta Tep-
MIHAJIBHUX XOPiaJbHUX BOPCHHOK IUIAIIEHTH IIPU NepeJIacHUX MOJIOTax.

Marepiau i Metonu nocimkennsi. Orpumanuii Marepiai (30 mianeHT npu nepexryacHux nosorax ta 30 mianeHT npu disiomgoridxii
BaritHocTi) ikcyBanu npotsrom 20-24 roaun y 10 %-my HeiiTpansHOMY po3unHi hopmaliny, 3abydeperomy B Gpocharaomy Oydepi 3a
Jlinmi. ITicns BUPI3KH TKaHWHY IDIANICHTH 3HEBOAHIOBAIN Y BUCXI/HIN Oarapei eTaHOITy Ta 3aJMBaiy B MapagiH-BiCK IPH TEMIepaTypi
6m3pko 58 °C. Ha cannomy mikpotomi MC-2 otpumMyBanu cepismu ricronoriuni 3pisu 5,0 MM 3aBroBmkn. [licns nemapadinizarii
ricToJIOTiuHi 3pi3u 3a0apBIIOBAIM TEéMATOKCHIIHOM 1 €03HHOM, 3aCTOCOBYBAJIM TiCTOXIMIYHY METOAMKY Ha 3arajbHHIl OLTOK 3 OpoM-
(eHoI0BUM CHHIM 32 BOHXEroM, a TaKoXK IMyHOTICTOXIMIYHI METOIMKH Y BiJMOBIIHOCTI 0 POTOKOJIB, HajaHux BupobGHukoM (Dako,
Jawist). 30kpeMa, POBEIH IMyHOTICTOXIMIYHI peakilii 3 MOHOKIIOHAIbHUMHU aHTHTLIAMH JI0 TOPMOHY TpohobiiacTa — MianeHTapHoro
JIAKTOTEHY Ta IUTAIleHTapHOI TyKHOI ocdaraszn. Bizyanizamnito HepBHHHNX aHTUTLI 3/IHCHIOBAJIN TTIOJIIMEPHOIO CHCTEMOIO Bizyasrizamii
Dako 3 6apBHHKOM HiaMiHOOEH3UANHOM (J1a€ KOPHUYHEBE 3a0apBICHHS MiCI[b PO3TALIYBaHHSI JOCIKyBaHHUX aHTHICHIB).

OKpiM OITHCOBOTO METOAY TiCTONATOIOTITHOTO JIOCHTIPKEHH BHKOHaHA KOMIT I0TepHa MopdoMeTpist TudpoBuX MikpodoTorpadiii
ricrosoriyaux 3pisis (mikpockom Delta Optical Evolution 100 ta uudposa kamepa Olympus SP550UZ). Ludposi komii 300paxeHHs
00poOIISITH 3a IOMIOMOTOKO JIETiTHMHOT Komii KoMI totepHoi nporpamu Imagel v1.52f, sika po3po6ieHa ajis ricTOMETPUYHHUX JTOCITi[I-
xenb (National Institutes of Health, CIIIA). 3okpema, Ha nudpoBUx MikpohoTorpadisix OLiHKY IHTCHCHBHOCTI 3a0apBiieHHs (ONTHYHOT
T'YCTHHHM) 3[1{HCHIOBAIIH 33 JOIIOMOTOF0 METO/LY KOMII FOTEPHOI MiKpOJACHCHTOMETPii. JIJIst 1IbOro MiKpO30HIOBUM METOIOM OTPUMYBAJIH
KOMIIT'IOTepHY BEJIMYHHY ICKPaBOCTi 3abapBieHHs y 8-0iTHii cucTemi aHaiisy 3 256 rpazatiii ciporo — ix yopsoro (0) go 6inoro (255),
a MOTiM OTPHMaHI BETMYMHH LIISXOM JOTapr()MidHOTO MEepeTBOPEHHs (METO/ HATYPAJIbHOTO JIOrapudMy) MEpEBOAMIH Y BETHYNHY
BIJIHOCHOI ONTUYHOI I'YCTHHH (B.OA.ONT.TYCTHHH). BennurHa BiIHOCHOT ONTHYHOT T'YCTHHH KOJUBaeThest Bijt 0 (aGCcomoTHA PpO30picTh
06’exra) 10 1 (abconmroTHa HEPO30PICTh 00’ €KTA).

Otpumani udpoBi gaHi 00poOICHO METOAAMH CTATHCTHYHOTO aHAIIi3y. 3a JOITOMOT'0IO JIETITHMHOI KOIIii KOMIT TOTepHOT IIPOTrpamMu
Ut cTaTucTHYHUX 00paxyHKiB PAST v4.14 3acToCcOBYBaJIH HONEPEAHIO MEPEBIPKY Ha HOPMAIIbHICTh PO3IOALTY 3a KpuTepiem Shapiro-
Wilk. Ockinbku 1010 BUBYCHUX CTATUCTUYHHUX BHOIPOK 3TiJHO 3 HA3BAHHM KPHTEPIEM, TiloTe3a PO HOPMAIBHICTH PO3IOIITY HE
Bigxuisiiacs (mpu p=0,05), To 3acTocoByBaiy napaMeTpUYHi METOIM CTATHCTHYHOTO aHalli3y: 00paxyBaHHS BEJIMYUHH CEPEIHBOI
apudmeTnyuHoi Ta 1l moxuoku, kpurepiit CtbrofeHTa (1BoOIUHMIT HenapHHit). Takox Ui Ha[IHHOCTI BHCHOBKIB BUKOPHCTAIIH i Hema-
pamerpuyHuii kpuTepiit Mann-Whitney.

JlocmikeHHS] BUKOHAHO B MeXaX HayKOBO-I0CTITHOT po6oTH «30epexeHH s Ta BiTHOBICHHS PEIIPOyKTHBHOTO 37I0pOB’ ST KIHOK Ta
JBYAT NPU aKyIIepChKil 1 TiHEKOJIOTIUHIH maronorii» kadeapu akymepcTBa Ta TiHeKoJIoTii ByKOBHHCHKOTO IepKaBHOTO MEIHIHOTO
yHiBepcuTety (nepkaBHHil peectpauiitauii Homep 0121U110020, Tepmin BukoHaHHs 2021-2025).

Otpumani pesyasTaTu Ta ix o6roBopenns. 1 vac Mikpockomii TicTOIOTIYHIX 3pi3iB, 320apBIEHUX TeMAaTOKCHIIHOM i €03MHOM
He BUSIBJICHO XXOIHUX BiIMIHHOCTEH y OynoBi Tpodobracta XopiallbHIX BOPCHHOK INTAIIEHTH IIPU MepeadacHuX I0JI0oraxX y HOPiBHIHHI
3 (izionoriyHor BariTHicTIO. OIHAK, TICTOXIMIYHUI Ta IMyHOT1CTOXIMIYHIIT METOIH JOCIIDKCHHS MMOKa3alld HU3KY 0COONMBOCTEH
TpodobiracTa XopiaJbHIX BOPCHHOK IUIALICHTH, HA TEPUTOPIT SKUX BiZOYBAIOTHECS OCHOBHI MOAIT 010 OOMiHY PEYOBHH — IPOMIXKHI
He3pii, TPOMDKHI 3piji, TepMiHAIBHI BOPCHHKH, Y TOMY YHCII TePMIiHAIbHI «CIeniali30BaHi BOPCHHKI».

BucnoBkH. 3TiIHO OTPUMAHUX TICTOXIMIYHHX Ta IMyHOTICTOXIMIYHHX JTaHUX, TIPH NTEpeTIaCHIUX MOJIOTaX, y MOPIBHSAHHI 3 (i3ioro-
T{YHOIO BaTiTHICTIO, B TPO(OOIACTI TPOMIKHIX HE3PUINX BOPCHHOK 3MiH HE BIIMI9a€ThCs, TO/I SIK Y TIPOMDKHUX 3pLIHX Ta TEPMiIHAIBHUX
BOPCHHKAX CITOCTEPIra€ThCs 3HIKEHHS IiCTOXIMIYHOTO 3a0apBlICHHS HA 3arajbHUM OUIOK Ta IMyHOTiCTOXIMIYHOTO 3a0apBiIeHHS Ha
crreruivHi 611KH TpohoOIacCTa — TOPMOH INTAIIEHTAPHUI JIAKTOTeH Ta (JepMEeHT IUIalleHTapHy JTyKHY (ocdarasy.

Kuro4oBi cj10Ba: nepeuachi nosoru; xopianbHi BOPCUHKH MNalieHTH; qudepentiiosanuii pododnact.
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ROLE OF MATERNAL SERUM FIBROBLAST
GROWTH FACTOR 21 LEVEL IN

. . PREDICTION OF PREECLAMPSIA
A. Karim El-din, M. Hassan, G. Sayed,

A. Helmy
Ain Shams University (Cairo, Egypt)

Summary

Pregnancy complications resulting from hypertensive disorders are a serious problem that impact 2-10 % of all pregnancies
globally. Preeclampsia is defined as new onset hypertension and proteinuria after 20 weeks of gestation which may be associated
with other maternal organ dysfunction, such as liver or renal insujficiency, hematological or neurological complications,
uteroplacental dysfunction and fetal growth restriction.

Aim of the Work: Primary outcome is to determine the correlation between fibroblast growth factor 21 level and preeclampsia
& significance of serum fibroblast growth factor 21 levels as a predictive tool for preeclampsia. Secondary outcome is to establish
the relationship between maternal serum fibroblast growth factor 21 level and Maternal complictions:

- Eclampsia (tonic clonic fits after 20 weeks with elevated blood pressure and proteinuria)

- HELLP syndrome (hemolysis, elevated liver enzymes and low platelet occur as a complication of severe preeclampsia)

- placental abruption (bleeding after 20 weeks gestation due to premature separation of a normally situated placenta)

Patients and Methods: This was a Nested case-control study that was conducted on 90 primigravidas at Ain Shams University
maternity hospital from April 2021 to April 2022. Ethical approval was obtained from the ethical committee at Ain-Shams
university maternity hospital. Data was recruited from patient attending obstetric clinic at Ain Shams University Maternity
Hospital. Blood samples were collected after 20 weeks to 28 weeks gestation. Patients was followed up until delivery and grouped
according to development of preeclampsia.

Random samples from 45 patients (group who develop PE) and 45 random samples from control group were assessed for
fibroblast growth factor 21. Serum fibroblast growth factor 21 levels were measured by a commercially available enzyme-linked
immunosorbent assay Kit.

Results: our study showed that there was a significant difference in FGF21 levels between the groups, patients with
preeclampsia having higher levels than controls, 15.9 % of patients with preeclampsia experienced maternal complications
compared to none in the control group. Meanwhile, 18.2 % of patients with preeclampsia experienced fetal complications
compared to 0 % in the control group.

Conclusion: Serum FGF-21 levels are significantly higher in preeclamptic pregnant women compared to healthy normotensive

pregnant women. So, it can be used as a predictor for preclampsia and maternal complications
Funding information: The article was written and published without any financial support.
Conflict of interest disclosure: The authors of the article have noconflict of interest related to the publication of the article
Key words: Serum Fibroblast 21; Preeclampsia; Primigravida.

Introduction

Up to 10 % of pregnancies in developing countries
result in complications due to preeclampsia (PE), where
emergency care is frequently insufficient or nonexistent. [1]

The measurement of maternal blood pressure and
proteinuria is essential for the diagnosis of PE; however,
these parameters have poor predictive power for unfavorable
outcomes for both the mother and the fetus. Thus, there is
a pressing need for broadly applicable, reasonably priced
tests that can reliably identify women who are at risk
and identify which fetus may have complications. By
giving these patients and their offspring the best prenatal
care possible, we can prevent morbidity and improve the
outcome of the newborn. [2]

Preeclampsia shares many risk factors with cardiovascular,
chronic kidney disease and metabolic diseases. The
relationship between preeclampsia and the level of fibroblast
growth factor 21 has been rarely studied. [3]

Fibroblast growth factor family are responsible for cell
growth and differentiation, wound repair, embyrogensis
and angiogenesis. As a member of this family, fibroblast
growth factor 21 is a metabolic regulator with beneficial
effects on lipid and glucose metabolism, it also plays a role

in many disease such as cardiovascular and chronic kidney
disease. [4]

The study was to explore the possible role of fibroblast
growth factor 21 in preeclampsia and provide new
theoretical basis for the prevention and treatment of
preeclampsia. [5]

Patient and methods

After ethical committee approval and informed consent
from patients, this was a nested case-control study that was
conducted on 500 healthy pregnant women, recruited from
the Obstetrics outpatient clinic at Ain Shams University
Maternity hospital from April 2021 to April 2022. Participants
included in this study were 18-40 years old primigravida
pregnant ladies in single viable fetus 20-28 weeks gestional
age, with BMI (20-30) kg/m2. Pregnant ladies aged less
than 18 or more than 40 years old, or with previously
diagnosed maternal disease e.g DM, chronic hypertension,
thrombophilias were excluded from the study. Any participant
with fetal comorbidity e.g CFMF were excluded too.

All women included are subjected to detailed medical
history including past medical history and the date of the
first day of LMP to calculate the gestational age. They
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also underwent physical examination including BMI,
blood pressure measurement and abdominal examination
to assess the fundal level and the viability of the fetus.
Obstetric ultrasound was done to all of the women included
in the study to assess fetal biometry and exclude any fetal
abnormalities in addition to CBC and Serum fibroblast
growth factor 21 analysis for samples of target patients.
Blood samples were withdrawn from healthy pregnant
primigravidas 20-28 weeks gestational age. Samples
were centrifuged and then the supernatant were freezed
at —80 °C. Patients were followed up until delivery and
grouped according to development of preeclampsia.
It targeted reaching a sample of (45) initially healthy
primigravidas who subsequently develop preeclampsia

and (45) healthy primigravidas who continued their
pregnancies without any maternal or fetal complication.
Criteria for the diagnosis of preeclampsia are illustrated
in Figl and 2. Serum fibroblast growth factor 21 levels
were measured by a commercially available enzyme-
linked immunosorbent assay kit. The detection range
was 31 ng/L —200 ng/L. The main outcome of the study
is to determine the correlation between maternal serum
fibroblast growth factor 21 level and preeclampsia &
significance of serum fibroblast growth factor 21 levels as
a predictive tool for preeclampsia.Secondary outcome is to
establish the relationship between maternal serum fibroblast
growth factor 21 level and maternal and fetal morbidities
e.g. IUGR, oligohydraminos, abruptio placentae.

Figure 1: Diagnostic criteria of Preclampsia [6]

Figure 2: Criteria of severity of Preclampsia [6]
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Results

Table (1) shows that there was no significant
difference in age and BMI between the groups, but there
was a significant difference in GA, with patients with
preeclampsia having a lower GA than controls.

Table 2 shows that15.9 % of patients with preeclampsia
experienced maternal complications compared to 7 % in
the control group. Meanwhile, 18.2 % of patients with
preeclampsia experienced fetal complications compared
to 8 % in the control group (table 2).

Table 1
Comparison between control and cases regarding age, GA and BMI
Control cases t test
Mean SD Mean SD t p value sig.
Age 24.55 2.98 24.18 5.39 0.392 0.697 NS
GA 38.16 2.21 34.97 2.82 5.902 <0.001 S
BMI 26.53 2.18 26.28 2.31 0.528 0.599 NS
Table 2
Comparison between groups regarding secondary outcome
Cases
M
ean D
Maternal com No 37 84.1%
P Yes 7 15.9 %
Fetal com No 36 81.8 %
P Yes 8 182 %
Table 3

Median levels of fibroblast growth factor 21 (FGF21) between patients with preeclampsia and controls
using Mann Whitney’s test.

Controls Cases Mann Whitney'’s test
Median (IQR) Range Median (IQR) Range z p value Sig
131.7 585.5
FGF21 (108.9-174.9) 59.78-216.5 (446.95-791.15) 229.1-1447 -8.08 <0.001 S

Table (3) shows the results of a Mann Whitney’s test
comparing the median levels of fibroblast growth factor 21
(FGF21) between patients with preeclampsia and controls.
The median and interquartile range (IQR) are reported for
both groups. The Mann Whitney’s test was used to assess

the statistical significance of the differences between the
groups. The results indicate that there was a significant
difference in FGF21 levels between the groups, with
patients with preeclampsia having higher levels than
controls.

Table 4

Median levels of fibroblast growth factor 21 (FGF21) between patients with and patient without maternal
complication using Mann Whitney’s test.

No maternal complication

Maternal complication

Mann Whitney'’s test

Median (IQR) Range Median (IQR) Range z p value sig
537.2 1062
FGF21 (350.9-674.6) 229.1-1353 (1019-1264) 996.8-1447 -3.96 <0.001 S

Table (4) shows the results of a Mann Whitney’s test
comparing the median levels of fibroblast growth factor 21
(FGF21) between patients with and patient without maternal
complication among cases. The median and interquartile
range (IQR) are reported for both groups. The Mann

Whitney’s test was used to assess the statistical significance
of the differences between the groups. The results indicate
that there was a significant difference in FGF21 levels
between the groups, with patients with maternal complication
having higher levels than those without.

Table 5

Median levels of fibroblast growth factor 21 (FGF21) between patients with and patient without fetal complication
using Mann Whitney’s test.

No fetal complication

Fetal complication

Mann Whitney’s test

Median (IQR) Range Median (IQR) Range z p value sig
574.4 632.55
FGF21 (398.55-855.3) 229.1-1353 (542.85-682) 294.3-1447 -0.578 0.563 NS
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Table (5) shows the results of a Mann Whitney’s test
comparing the median levels of fibroblast growth factor 21
(FGF21) between patients with and patient without fetal
complication among cases. The median and interquartile range

(IQR) are reported for both groups. The Mann Whitney’s test
was used to assess the statistical significance of the differences
between the groups. The results indicate that there was no
significant difference in FGF21 levels between the groups.

Table 6

Correlation between fibroblast growth factor 21 (FGF21) levels with age, gestational age (GA), body mass index
(BMI), and cell-free fetal DNA (CFFDNA) in patients with preeclampsia and controls

Control Cases
FGF21 FGF21
rs p value rs p value
CFFDNA 0.011 0.956 0.994 <0.001
Age 0.12 0.438 -0.074 0.632
GA -0.093 0.548 -0.42 0.005
BMI 0.306 0.043 -0.06 0.7

Table (6) shows the Spearman correlation coefficients
and p-values for the association between fibroblast
growth factor 21 (FGF21) levels with age, gestational age
(GA), body mass index (BMI), and cell-free fetal DNA
(CFFDNA) in patients with preeclampsia and controls. The
results show that there was a significant positive correlation

between FGF21 levels and CFFDNA in patients with
preeclampsia (rs = 0.994, p < 0.001) but not in controls.
There was also a significant negative correlation between
GA and FGF21 levels in patients with preeclampsia
(rs =-0.42, p = 0.005) but not in controls (rs =-0.164,
p =0.385).

AUC 95 % CI p value sig.

cutoff point

Sensitivity Specificity +PV | -PV

FGF21 1 0.959 to 1.000 | <0.0001 S

>216.5 100 100 100 | 100

Figure 3: ROC Curve of FGF21 to differentiate cases from controls

Figure (3) shows the results of a receiver operating
characteristic (ROC) curve analysis for cell-free fetal
DNA (FGF21) to differentiate between patients with
preeclampsia and controls. The area under the curve
(AUC) is a measure of the accuracy of the test, the results
indicate that FGF21 has an AUC of 1.0, indicating perfect
discrimination between patients with preeclampsia and
controls.

Figure (4) also shows the optimal cutoff point for
FGF21, which is >97, sensitivity of 100 %, meaning that
it correctly identifies all patients with preeclampsia. It
also has a specificity of 100 %, meaning that it correctly
identifies all controls without preeclampsia. The +PV
and -PV are also 100 %, meaning that there are no false
positives or false negatives in the test.
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The table shows the results of a receiver operating
characteristic (ROC) curve analysis for fibroblast growth
factor 21 (FGF21) to detect maternal complications among
patients with preeclampsia. The area under the curve (AUC)
is a measure of the accuracy of the test, the results indicate
that FGF21 has an AUC of 0.977, indicating excellent
discrimination between patients with and without maternal
complications. It also shows the optimal cutoft point for
FGF21, which is >918.5, with a corresponding sensitivity of
100 %, meaning that it correctly identifies all patients with
maternal complications. It also has a specificity of 97.3 %,
meaning that it correctly identifies most of the patients
without maternal complications. The +PV and -PV are
87.5 % and 100 %, respectively, meaning that there are few
false positives and no false negatives in the test.
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AUC 95 % CI p value Sig. cutoff point Sensitivity Specificity +PV | -PV
FGF21 | 0.977 | 0.879 to 0.999 <0.0001 S >9018.5 100 97.3 87.5 100
Figure 4: ROC curve of FGF21 to detect maternal complications among cases.
Discussion biochemical parameters and the serum level of FGF21 were

Preeclampsia (PE) complicates up to 10 % of pregnancies
in developing nations, despite the fact that emergency care is
often inadequate or nonexistent in these areas. [7]

While measuring maternal blood pressure and
proteinuria is necessary for the diagnosis of PE, these
indicators have a relatively low sensitivity and specificity
in terms of predicting adverse outcomes for the mother
and the fetus. [8]

Thus, there is a pressing need for tests that can reliably
identify women who are at risk and predict which fetus
may have complications. These tests also need to be widely
applicable and reasonably priced. By guaranteeing that
these patients and their offspring receive the best prenatal
care available, this will enable the prevention of morbidity
and the improvement of neonatal outcome. [8]

Many of the risk factors for preeclampsia are also
associated with cardiovascular disease, chronic renal
disease, and metabolic disorders. Preeclampsia and the
level of fibroblast growth factor 21 have only seldom been
examined in conjunction with one another as a link. [7]

Our study was done among Egyptian primigravidas
pregnant in single fetus 20-28 weeks gestational age
attending to maternity hospital — Ain shams university,
Measuring the maternal serum fibroblast growth factor 21
and establishing the relationship between maternal serum
fibroblast growth factor 21 and preeclampsia.

We concluded that there was no significant difference in
age and BMI between the groups, but there was a significant
difference in GA, with patients with preeclampsia having
a lower GA than controls (Table 1).

Our study’s findings concurred with those of Jiang et
al. [7], who investigated the relationship between PE and
the serum level of fibroblast growth factor (FGF) 21. His
study included 80 cases in total, including 49 cases in
the PE group and 31 cases in the control group (normal
pregnancy). PE was split into two groups: late-onset PE
(LOPE) and early-onset PE (EOPE). Prior to delivery,

measured. Regarding mother age, the multipara ratio, and
pre-pregnancy BMI, there were no statistically significant
differences between the groups (P > 0.05).

Our study showed that there was a significant difference
in FGF21 levels between the groups, patients with
preeclampsia having higher levels than controls. The
median level of FGF21 in patients with preeclampsia
was 585.5 pg/ml, while the median level of FGF21 in the
control group was 131.7 pg/ml (Table 3).

The findings of Stepan et al. [9] were consistent with
our study, which demonstrated that the serum FGF21 level
in PE patients was significantly higher than that of a normal
pregnancy (maternal FGF-21 serum concentrations in PE
patients were nearly three times higher (309.6 ng/l) than in
healthy age-matched pregnant women (105.2 ng/l).

Similarly, Buell et al. [8] sought to examine the serum
FGF-21 profile during each trimester of pregnancy in healthy
and mildly preeclamptic pregnant women. In a nested case-
control study within a longitudinal cohort study comprising
healthy (n = 54) and mildly preeclamptic (20) pregnant
women, women three months postpartum (n = 20), and
eumenorrheic women during the menstrual cycle (n = 20),
serum FGF-21 levels were ascertained by ELISA. They
demonstrated that during the three trimesters of pregnancy,
maternal levels of FGF-21 were significantly higher in
preeclamptic pregnant women than in healthy normotensive
pregnant women. Moreover, FGF-21 serum levels peak in the
third trimester of pregnancy after being considerably lower in
the first and second trimesters of pregnancy in both healthy
(p < 0.0000) and preeclamptic pregnant women (p < 0.0036).

Jiang et al. [7] likewise demonstrated that serum FGF21
level of PE group (462.53 = 188.00 ng/L), EOPE group
(510.76 £ 172.26 ng/L) and PE group with complication
(517.26 + 195.88 ng/L) was respectively higher than that
of control group (366.85 + 191.49 ng/L). FGF21 level of
EOPE group was significantly higher than that of LOPE
group (403.33 + 193.36 ng/L). When compared with PE
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group who had no complication (376.11 + 139.84 ng/L), PE
group with complication had higher FGF21 level.

Also, Abd Elmagid et al. [10] examined the serum
levels of fibroblast growth factor-21 in patients with
mild and severe preeclampsia; the severe group showed
a significant increase, nearly two times higher than the
control group and 1.5 times higher than the mild group.

In contrary to our research, Nitert et al. [11] found
no significant difference in serum FGF21 level between
PE patients and normal pregnant women(Circulating
FGF21 was examined in maternal and cord blood samples
of 10 mother-baby dyads in each group. FGF21 levels
in maternal blood were comparable in women with
and without PE (PE 0.44(0.3-1.00) ng/ml vs. control
0.38(0.21-0.66), P=0.38). In most cord blood samples,
FGF21 was below the detection threshold (0.03ng/ml), but
in two cord blood samples from normotensive pregnancies
and four cord blood samples from PE pregnancies, it was
slightly above the detection threshold. This contradictory
results could be explained by variations in characteristics
of the study participants such as BMI, insulin resistance,
gestation of blood sampling and parity.

Our study showed that 15.9 % of patients with
preeclampsia experienced maternal complications compared
to none in the control group. Meanwhile, 18.2 % of
patients with preeclampsia experienced fetal complications
compared to 0 % in the control group (Table 2).

We used the results of a receiver operating characteristic
(ROC) curve analysis for FGF21 to differentiate between
patients with preeclampsia and controls. The area under the
curve (AUC) is a measure of the accuracy of the test, the
results indicate that FGF21 has an AUC of 1.0, indicating
perfect discrimination between patients with preeclampsia
and controls. The table also shows the optimal cutoft point
for FGF21, which is >97, sensitivity of 100 %, meaning
that it correctly identifies all patients with preeclampsia.
It also has a specificity of 100 %, meaning that it correctly
identifies all controls without preeclampsia. The +PV
and -PV are also 100 %, meaning that there are no false
positives or false negatives in the test (Fig 3).

We also found that there was a significant difference in
FGF21 levels between the groups, patients with maternal
complication having higher levels of FGF21 levels than
those without(median level of FGF21537.2pg/ml for patient
without maternal complication, but 1062pg/ml for patient with
maternal complication (Table 4) but there was no significant
difference in FGF21 levels between patients with and patient
without fetal complication among cases.(median level of
FGF21574.4 pg/ml for patient without fetal complication,
632.55 pg/ml for patient with fetal complication (Table 5).

The results of our study were in accordance with Jiang et
al. [7] 49 PE patients, 30 cases had maternal complications,
19 cases had no complications. Considering that early-onset
preeclampsia is more strongly associated with placental
factors and may have a more severe disease course than late-
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onset preeclampsia, the proportion of small for gestational
age (SGA) in patients with EOPE was significantly higher
than that in LOPE (9/27 vs 1/22, P < 0.05).

Our study showed that the results of a receiver operating
characteristic (ROC) curve analysis for fibroblast growth
factor 21 (FGF21) to detect maternal complications among
patients with preeclampsia. The area under the curve (AUC)
is a measure of the accuracy of the test, the results indicate
that FGF21 has an AUC of 0.977, indicating excellent
discrimination between patients with and without maternal
complications. The table also shows the optimal cutoff
point for FGF21, which is >918.5, with a corresponding
sensitivity of 100 %, meaning that it correctly identifies all
patients with maternal complications. It also has a specificity
of 97.3 %, meaning that it correctly identifies most of the
patients without maternal complications. The +PV and -PV
are 87.5 % and 100 %, respectively, meaning that there are
few false positives and no false negatives in the test (Fig 4).

The results of our study were in accordance with
Buell et al. [8] showed that the area under the receiver
operating characteristic curve (AUC ROC) for predicting
the development of the adverse maternal outcome of mild
preeclampsia (dependent variable) from serum levels of
FGF-21 levels (independent variable) was determined in the
1st (0.681 (95 % confidence interval 0.537-0.826)), 2nd (0.644
(95 % confidence interval 0.501-0.788)) and 3rd (0.680 (95 %
confidence interval 0.523-0.836)) trimesters of pregnancy.

In correlation with our study, there were other studies
done among primigravidas pregnant in single fetus 20-28
weeks gestional age measuring cell free fetal DNA and
establishing its relation to preeclampsia [10-20]. The
Spearman correlation coefficients and p-values for the
association between fibroblast growth factor 21 (FGF21)
levels with age, gestational age (GA), body mass index
(BMI), and cell-free fetal DNA (CFFDNA) in patients with
preeclampsia and controls was shown in Table 6. The results
showed that there was a significant positive correlation
between FGF21 levels and CFFDNA in patients with
preeclampsia (rs = 0.994, p < 0.001) but not in controls.
There was also a significant negative correlation between GA
and FGF21 levels in patients with preeclampsia (rs =-0.42,
p = 0.005) but not in controls (rs =—0.164, p = 0.385).

The cut-off points in the levels of FGF-21 obtained
through the different ROC curves in each trimester of
pregnancy could contribute to the risk prediction of
preeclampsia and further studies are needed to confirm
a relationship between FGF-1 and Log (sFlt-1)/Log (PIGF)
ratio and the outcome of preeclampsia [21-26].

Conclusion

Finally, our results showed that serum FGF-21 levels
are significantly higher in preeclamptic pregnant women
compared to healthy normotensive pregnant women. So,
it can be used as a predictor for preclampsia and maternal
complications
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POJIb MATEPUHCBKOTI'O PIBHA CUPOBATKOBOI'O ®AKTOPA POCTY ®IBPOBJIACTIB 21
Y IPOTHO3YBAHHI NPEEKJAMIICIT

A. Kapim Env-0in, M. Xacan, I'. Caiteo, A. Xenmi

YuiBepcurer Aiin Llllame
(Kaip, €runer)

Pesrome.

Beryn. YexianHeHHs BariTHOCTI BHACHIIOK TiIEPTOHIYHUX PO3JIAJiB € CepHO3HOI0 MpodieMoro, sika ctocyethest 2-10 % ycix Ba-
ritHocTeil y cBiti. [Ipeekamiiciss BU3HAYa€ThCS SIK TIMEPTOHIs Ta MPOTETHYpist, siki BUHUKIHN miciist 20 THXKHIB BariTHOCTI, 1110 MOXYTb
OyTH 1OB’s13aHi 3 AMCOYHKIIIEIO IHIIUX OPraHiB MaTepi, HAIIPUKIIAJ, IEYiHKOBOKO a00 HUPKOBOIO HEJIOCTATHICTIO, TeMAaTOIIOr T YHUMH 200
HEBPOJIOTTYHUMH YCKIIQJIHCHHSIMH, MaTKOBO-TIAIICHTAPHOI TUC(YHKINEI Ta OOMEKEHHIM POCTY ILIO/A.
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Meta po6oTH: BCTAaHOBUTHU 3B’SI30K MiX PiBHAMH CHPOBAaTKOBOTO (akropa pocty pidbpodnactiB 21 MaTepi Ta npeeksiaMIiciero
y SIKOCTI IIPEAUKTOPY MpeeKIaMIcii.

IamieHTH T2 METOAM: JOCITIIKEHHS TUITY «BHITaJI0K-KOHTPOJIbY, sike Oyi1o nposeeHo Ha 90 nepIioBariTHUX y MOJIOroBoMy Oy/IHMHKY
yHiBepcurery Aiin [llamc 3 kBiTHs 2021 poky 1o kBiTeHs 2022 poky.

Pe3yJbTaTH: Halle JOCIiIKSHHS MOKa3aio, 0 iCHyBajla 3HauHa pi3HUI B piBHAX FGF21 mix rpymamu, a came, Mami€HTKH
3 NPEeKJIAMIICI€I0 MaJli BHILI PiBHI, HIK y KOHTPONBHIH rpymi, 15,9 % narieHToK 3 MpeeknaMIcielo MaJi MaTepPUHCHKI YCKIIaAHEHHS
HOPIBHSAHO 3 BiZICYTHICTIO JKOJJHOTO BUIAJIKY Y KOHTPOJIBHIH rpymni. Boxxowac y 18,2 % nariieHTOK i3 IpeeKIaMIICiero criocTepiranmcs
YCKJIQJIHEHHS y 110712 1opiBHsAHO 3 0 % BumajikiB y KOHTPOIbHIH rpymi.

BucHoBox: piBens FGF-21 y cupoBariii KpoBi 3Ha4HO BHIIMIT Y BariTHUX XKIiHOK 3 MPEEKIAMIICIEI0 MOPIBHAHO 31 3]0POBUMHU
BariTHUMHM XXIHKaMH, SIKi MalOTh HOpMaJbHUH THCK. OTKe, HOro MOYKHa BUKOPHUCTOBYBATH SIK MPEIUKTOP PO3BUTKY MPEKIAMIICIT Ta

YCKJIQJITHEHb y MaTepi.

Ku11040Bi ci1oBa: cuposarxosuit $hibpobnact 21; npeexamrcis; mpuMirpasiza.

Contact information:

Alaa Mohamed Atef Karim El-din — MD, Lecturer of Obstetrics
and Gynecology, Department of Obstetrics and Gynecology,
Faculty of Medicine, Ain Shams University (Cairo, Egypt).
e-mail: Alaa@yahoo.com

Magdy Hassan Kolib — MD, Professor of Obstetrics and
Gynecology, Department of Obstetrics and Gynecology, Faculty
of Medicine, Ain Shams University, (Cairo, Egypt).

e-mail: magdy@yahoo.com

Gehad Sayed Abdel-Rahman Bakhat — MD, Department of
Obstetrics and Gynecology, Faculty of Medicine, Ain Shams
University (Cairo, Egypt).

e-mail: Bakri__pedi91@outlook.com

Amr Helmy Yehia — MD, Assistant Professor of Obstetrics and
Gynecology, Department of Obstetrics and Gynecology, Faculty
of Medicine, Ain Shams University, (Cairo, Egypt).

e-mail: Amr@yahoo.com,

KoHTtakTHa iHchopmauin:

Anaa Moxamep Ated Kapim Enb-[liH — JOKTOP MEANYHUX HayK,
BMKIagad akyluepcTsa Ta riHekonorii, kadegpa akywepcrsa Ta
riHekonorii, MeanyHun cakynetet, YHiBepcuteT AinH Wawmc (Kaip,
eruner).

e-mail: Alaa@yahoo.com

Marpi XaccaH Koni6 — goktop meamyHux Hayk, npodecop
Kadbeapw akyliepcTsa Ta riHekonorii, kadegpa akywepcrtsa Ta
riHekonorii, MmegunyHuii dpakyneteT, YHiBepcuteT AiiH LWawmc (Kaip,
€runer).

e-mail: magdy@yahoo.com

Fexap Canepn A6genb-PaxmaH Baxart — JOKTOp MeanYHUX Hayk,
kadenpa akylwepcTBa Ta riHEKOmNorii, MeauyHuin akynsTer,
YHiBepcuteT AnH Wamc (Kaip, €rvner).

e-mail: Bakri__pedi91@outlook.com

Amp Xenmi €xia — QOKTOp MeaAnYHUX HaykK, AOUeHT kadenpu
akyLlepcTBa Ta riHekornorii, kadegpa akylepcTsa Ta riHeKonorii,
MeandHun dakyneteT, YHiBepceuteT AnH Lamc (Kaip, €rvner).
e-mail: Amr@yahoo.com

Received for editorial office on 11/01/2024
Signed for printing on 18/02/2024

98



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

VIK: 611.714/.716.068.013
DOI: 10.24061/2413-4260. X1V.1.51.2024.14

OHTOTI'EHETMYHI ITIEPETBOPEHHA KICTOK
OYHOI AMKU TIOOAVHA

P. P. /Imumpenxo, H. A. Ko3zapiituyk,
O. B. l{uzukano, H. b. Ky3nak

BykoBUHCBHKHH JIepiKaBHUH MEIMYHUN YHIBEPCUTET
(M. YepHisii, Ykpaina)

Pe3rome

3’acyseanns Oxcepen 3aK1A0KU KICMOK OYHOT AMKU AIOOUHU, YIMOUHEHHA NOCTIO08HOCMI X ocuikayii 003601ums cmeopumu
Moponoziune nioepyHms 015 e(heKMUBHO20 MIAYMAYEHHS OAHUX MOHIMOPUHY CIAHY N100d, CRPUMuMe PAHHIl OiaeHOCmuYyi
sapianmie 6y006U ma MOJNCIUBUX BAO PO3GUMKY 20106U, OP2AHA 30PY MA CYMINCHUX CMPYKMYP.

Mema docnidicennn. 3’ acysamu 0dicepena 3aKaaoKu, XxpOHOL02iI0 CKOCMEHIHHS, 0COOAUBOCIIT BIKOGUX MONnozpado-
AHAMOMIYHUX 3MIH KICIOK OYHOI SAIMKU JTIOOUHU.

Mamepian i memoou docnioxncenus. Jlocnioscerno 18 cepiii cicmonoziunux 3piszie npenapamis 3apooxie ma nepeonioois ioOuHU
sixom 4-12 muoicnie enympiwnboympoonozo poseumxy (4,0-80,0 yvm mim’ sino-xynpurosoi 0oedicunu) ma npenapamu 12 niodie
sixom 4-9 micsyie snympiunboympo6bnozo possumxy (130,0-450,0 rm min’ sio-n’ smio6oi d08aucuHL) 3 BUKOPUCIIAHHAM KOMILEKCY
Memodie Mopdhono2iunozo 00ciodicens (AaHmponomempist, Mophomempis, GU2OMOGICHHS 2ICMONLO2IMHUX 3DI3i6, NPENapyeanHs,
MPUBUMIDHE PEKOHCIMPYIOBAHHSL Cepill 2ICTONOIMHUX 3Di3i8 ma KoMN IOMEPHUX MOMOSDAM, CIMAMUCIUYHUL AHATI3).

Hocnioscenna npoeoounocs 6ionogiono 0o ocHoenux nonodxcernv Konsenyii €sponeiicvkoco Corosy npo npasa noounu ma
biomeouyury (1997), a makooic I'envcincwroi dexnapayii npo emudni npuHyUnu MeOUYHUX O0CIIONCEHb i3 3ANYUEHHAM JI00ell
(1964-2008), Jupexmus €C Ne 609 (1986), Haxazy MO3 Vipainu Ne 690 sio 23.09.2009.

Poboma sukonysanace 6 pamkax iHiyiamusHoi HaAyK080-00CIIOHOI pobomu kaghedpu icmonoii, yumonoeii ma emopionozii
3akaady euwyoi ocgimu Bykosuncvkoeo 0epacagno2o meouuno2o ynieepcumenty «CmpykmypHo-@yHKYionansni ocoonugocmi
MKAHUH [ OP2AHI6 8 OHMO2eHe3l, 3AKOHOMIPHOCHIT 6APIAHMHOL, KOHCMUMYYIUHOL, CIameso-68iKo6oi ma NopieHAIbHOT MOp@onozii
moounu». [eporcasnuil peccmpayiiunuii nomep: 0121U110121. Tepminu uxonanns: 01.2021-12.2025.

Pezynomamu oocnioncennsn. Ileputi 03HaKu SUHUKHEHHS 0CEPEOKi8 CKOCMEHIHHA HABKOIO OCHOBHO2O HEPBOBO20
i gicyepanbHO20 BMICMY 3A4aAMKA OYHOI AMKU BUSHAUAIOMbCA Y B-mudicHesux 3apooKie y eueiadi cemu Xpaujosux mooeneil Kicmox,
a nepuii yeHmpu ocu@ixayii ceped 3a4amxis KiCmox, siki 6epyms yuacmo y ()opmMy6eanti OUHOL AMKU, GUAGIEHI Y 3aUamKy 6epPXHbOl
wenenu. Ha 6-my micayi HympiuinHboympooH020 po3gumky ROYUHAIOMbCSA NPOYeCU CKOCMEHIHHA 1000801, KIUHONOOIOHOT,
pewimyacmoi Kicmox i eepxuvoi wenenu. Hanpukinyi 8-20 micsays 6HympiuHbOympooH020 po36UMKY, 3A680AKU NPOYecam
CKOCMEHIHHS MANI020 KPULA KIUHONOOIOHOT ma 1060801 KiCmOK, 04Ha SAMKa Habysae puc 0eqhiHimueHoi 6y0osu.

13 nouamxy niodo602o nepiody OHMO2eHe3y TOOUHU MPUBAE OCUPDIKAYISL CMPYKIYP KIUHONOOIOHOI KICIMKU, WO NPU3800Ums 00
MOPPONOSTUHUX NEpemBOPeHb OUHOT AMKU Y S-MICAUHUX NI00I6 —80HA BIOMEHCOBYEMBCA 8I0 KIUHO-NIOHEOIHHOL ma NiOCKpOHegoi
AMOK KICMKOBUM WAPOM, POPMYEMbCS 30pOBULL KaHA, a y B-micsiunux niodie 8iodysaomucs npoyecu ocuirayii 106060i,
KAUHONOOIOHOT, peutimuacmoi Kicmok i 6epxHix wjenien, a 04HOAMKOSUL M’ 13 Mionnepa sminioe c6010 CmpyKmypy Ha 60N0KHUCHIY.

AHaniz 8ik08oI OUHAMIKU MOPPOMEMPUUHUX NAPAMEMPIE OUHOT AMKU 8NPOO0BIC NILOO0B020 NEPiody PO3GUMK) O03801UE
6CMAaHOBUMU OCOONUBOCTI 3MIH [T Oiamempy, OKPYICHOCIIT Ma NIOWI, WO BUPAICACMBCA MATNEMATNUYHUMU QYHKYIAMU:
diamemp ounoi samxu, mm = —0,2285+0,4704*X; oxpyacuicme ounoi amku, mm = —0,2924+1,4595*X; niowa ounoi smxu,
mm2 =—87,8597+8,0387*X, de x — 6ix n1oda noOuUHU Yy MUNCHSIX.

Bucnoeox. Kpumuunumu nepiooamu po3eumxy o4noi Amku € 6-il MicAYb NPEeHamanrbHo20 OHmMozeHe3y, nio Yac AK02o
CnoCmepieaemv st HEPIBHOMIPHICIb MEeMNI 3POCMAHHI 20PUSOHMATILHO20 POIMIPY OYHOI AMKU BIOHOCHO 8EPMUKATILHORO, A iT hopma
N08EPMAEMbCS 00 ME3OKOHXAILHOL, SIKA PaHiuie CHoCmepi2anacs y nepeonioois, a maxoic 8- Micsynb, nio uac sKo2o YnosuibHIOEMbCs
3pocmants 6Cix napamempie OuHoi AMKU 6HACTIOOK IHMEHCUBHUX NPOYeCie Op2ano2eHe3y il GicyepanbHux CImpyKniyp.

Knrouosi cnosa. xicmxu uepena; ouna amxa; npenamansHutl po3eumox; GHamoMiuna MiHAUGICHIb; TI0OUHA.

Bctyn

BuBueHHst 0cobnmBocTeil MOpdoreHe3y, BIKOBOT JHHA-
MIKH TOIOT pado-aHATOMIYHHUX ITEPETBOPEHD Ta AHATOMIYHOT
MIHJIMBOCTI KICTOK Yeperia JFOIMHU € BOKITMBUM 3aBIaHHIM
cy4yacHol MOPdOIIOTIi Ta aKTyaTbHUM HAIPSIMKOM aHAaTO-
MIYHHAX Ta eMOPIOIOTIYHHUX JTOCIIKCHD, PO3POOKaA SKOTO
CHpUsiE BUPINICHHIO BAXKIIMBOI MEIMKO-COLIaIbHOT MPO-
671eMu — yTOCKOHAIEHHS METO/IIB MPOQITaKTUKH, PAaHHBOT
JIIarHOCTHKH Ta €(PEKTUBHOT KOPEKITiT ypOHKEHUX Ta HaOy-
THX 3aXBOPIOBAHb JIFOJMHH, IPOTHO3YBAHHIO €)EKTUBHOCTI
Ta IHIUBIAyasTi3aiii onepaTuBHUX BTPYYaHb Y IICICITHO-
JIMIEBI# Xipyprii, 3SMEHIICHHIO MaJIFOKOBOi CMEPTHOCTI
[1-3]. KicTku MO3KOBOTO Ta JIMIICBOTO BiATiNIB depemna
YTBOPIOIOT OUHY SIMKY — BaXKJIMBY JILISTHKY, SIKa BMIIIY€ Op-
raH 30py Ta HOro JONOMDKHM arapar, 30BHIIIHI M’ 5131 0Ka,

CYIIMHH, HEPBH, )KUPOBY KITITKOBUHY [4]. Yei i cTpykTypH
3HAXOMATHCS Y TICHUX CHHTOIIYHUX 3B’ s3KaX, 110 31HCHIOE
BIUIMB Ha MopQoreHe3 Ta Tornorpado-aHaToMiuHi 3MiHH
OYHOI SIMKH BITPOJIOBXK MPEHATAILHOTO MEePioly PO3BUTKY
nronvHy. He3Bakarouu Ha YHCIICHH] HAYKOBI JTOCIIJDKSHHS
OYHOI SIMKH, OpraHa 30py Ta CyMDKHHUX CTPYKTYp, BCE IIE
JCKYCITHUMH 3aJIMIIAI0THCS MUTAHHS PO Yac Ta MoCi-
JIOBHICTB ITOSIBU 3aKJIaJIOK KICTOK, SIKI YTBOPIOIOTH OYHOT
SIMKH, XPOHOJIOTIO TX CKOCTCHIHHSI Ta KPUTHYHI [IEPioan
po3BuUTKy [5, 6]. 3’sicyBaHHs JKEpes 3aKIaKi KiCTOK
OYHOT SIMKH JIFOUHH, YTOYHEHHS MTOCIIIOBHOCTI X OCH-
¢ikanii 103BOJIUTH CTBOPUTH MOPQOIOTiuHEe MIATPYHTS
JUIsl €(DEeKTUBHOTO TIIyMa4y€HHsI IAHUX MOHITOPUHTY CTaHy
IUI0/1a, CIPUSITUME PaHHIH IIarHOCTHIII BapiaHTiB OyJI0BH Ta
MOJKJIMBUX BaJl PO3BUTKY FOJIOBH, OpTraHa 30py Ta CyMDKHHX
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CTPYKTYP, YIOCKOHAJICHHIO AJITOPHTMIB TITyMAYCHHS JTAaHUX
JIIarHOCTHYHOT MeIMYHOI Bizyasizarii [7-11].

Mera jtociikeHHs — 3’ sICyBaTh JKepesia 3aKiIaIKu, Xpo-
HOJIOTIIO CKOCTCHIHHS, 0COOIMBOCTI BiKOBHX TOTIOTpago-
aHATOMIYHHUX 3MIH KICTOK OYHOI SIMKH JIFOIUHH.

MaTtepian i MmeToan gocnimxeHHA. J{ociimkeHo
18 cepiii ricrosorivHUX 3pi3iB MpenaparisB 3apojKiB Ta
MePE/IIIONIB JIIOMUHU BikOM 4-12 THKHIB BHYTPIIIHHOYT-
po6roro po3sutky (BP) (4,0-80,0 MM Tim’stHO-KYTIPHKOBOT
nosxuad (TK]T)) Ta npenaparu 12 mozis Bikom 4-9 micsiis
BP (130,0-450,0 mm Ttim’siHO-11"siTKOBOT 1oBKuHU (TTI/T))
3 BUKOPUCTAHHSAM KOMIUIEKCY METOiB MOP(OIOTIIHOTO J10-
CITiKEHHS (AaHTPOTIOMETPist, MOP(HOMETPist, BUTOTOBIICHHSI
TICTONOTIYHUX 3pi3iB, IpemapyBaHHs, KOMIT IOTepHA TOMO-
rpadis, TPUBUMIpPHE PeKOHCTPYIOBAHHSA CEPil TICTONOTTIHIX
3pi3iB Ta KOMIT FOTEPHAX TOMOTPaM, CTATHCTHYHHI aHAITi3).
JlocmipKeHHs IPOBOAMIIOCS BiIMOBITHO IO OCHOBHHUX TTOJIO-
skeHb Pesororii [Tepiioro HamioHaIEHOTO KOHIpecy 3 6ioe-
THKH «3arajibHi €THYHI IPUHIIMITY €KCTICPUMEHTIB Ha TBapH-
Hax» (2001), ICH GCP (1996), KongeHriii €Bporieiicbkoro
Coro3y npo mpasa JroauHu Ta oiomenunuHy (1997), a Takox
[enbCiHCHKOT ACKIapallii Ipo eTHYHI MPHHIUMTH METHIHHX
JOCITIJKEeHB 13 3anmyuenHsam soneit (1964-2008), upex-
tB €C Ne 609 (1986), Haxazie MO3 Vkpainu Ne 690 iz
23.09.2009, Ne 944 Bix 14.12.2009, Ne 616 Bix 03.08.2012.

PoGoTta BuKOHYBaach B paMKax iHII[IaTHBHOI HAYKOBO-
JocmiHoi poOoTH KadeIpH TiCTOOT 1, IIUTONOTIi Ta eMOpi-
oJI0Tii 3aKiTaay BHIIOI OCBITH ByKOBHHCHKOTO AEp>KaBHOTO
MEANYHOTO yHiBepcuTeTy «CTPyKTYpHO-(QYHKIIIOHATBHI
0COOJMBOCTI TKAHWH 1 OpraHiB B OHTOT'€HE31, 3aKOHOMIPHOCTI
BapiaHTHO{, KOHCTUTYIIIMHOI, CTAaTEBO-BIKOBOI Ta MOPIBHSIIb-

HO1 Mop¢ortorii TronuHm». Jlep>kaBHuUI peecTpaniifnuii Ho-
mep: 0121U110121. Tepminn Bukonannst: 01.2021-12.2025.

Pe3ynbTaTu gocnigkeHHs Ta iX 06roBopeHHs.
Ha Hamomy marepiasti 3’siCOBaHO, 110 YaCOM TIOSIBH JDKEPEIT
3aKJIAJIKH CTPYKTYP O4HOI IMKH € 4-TikneHs BP (3apomku
4,0-5,0 mm TKJT). V BiKoBHiA 11eii iepio1 BIepiie crocTepi-
ra€ThCst Ha OKPEMHUX TiCTOJOTIYHMX 3pi3ax Ta TPHBUMIPHUX
PEKOHCTPYKIIISX TOCIITOBHUX CEPIHHUX TiCTOIOTIIHIX
3pi3iB yIIIJIbHEHHS] ME3EHXIMU HAaBKOJIO MICIS CIIOJY-
YEeHHsI OYHOTO cTebia 3 nepeaHiM Mo3koM. CTpyKTypH
OYHOSIMKOBOI JUISTHKH PO3TAIIOBYIOTHCS OlarepaiibHoO, 110
3yMOBIICHO B3a€MHUM ITOJIO)KEHHSIM 3a4aTKiB OYHHX SIOITyK.

Ha 5-my ki BP (em6pionn 6,0-8,0 mm TK/I) me3en-
XIMHa KOHJICHCAIlisS OTOUYE 3 YCIX CTOPiH OYHI KEJINXH, SIK1
3MIIIYIOTBCSI 3 TXHBOTO JIaTepaibHOro monoxeHHs (180°)
J10 6ib1 JT060BOTO (prc. 1), 1110 MOYKHA BBA)KATH TOYAT-
KOM TIporiecy (ppoHTai3amii O4HOT SIMKH.

V 3aponkis 9,0-13,5 mm TK]] (6-if Tixnens BP) Busis-
JieH1 MOp(OIIOTIYHI 03HAKU NIOYATKy OCTEOreHE3y B ME3CH-
XiMi TUITHKH O4HOT AIMKH. TpUBHMIpHE PEKOHCTPYIOBAHHS
JIO3BOJISIE BUPIZHUTH 3a4aTKH KICTOK CKJICIIIHHS, OCHOBH
yeperna Ta JIMI, 30KpeMa i CeMHU KicTOK 04HOT siMku. Ha
TiCTOJIOTTYHUX 3pi3axX 3a4aTKH KiCTOK OYHOI SIMKH MICTSTh
CITKY 3 IpiOHMX 30H OCTeOreHe3y y eHTpi. KoxkeH 3auatok
KICTKH CKJIaJIa€ThCsI 3 TOHKOT ME3EHXIMHOT Karcyiu, sika
CITyTy€ MOJIEJUTIO 1715t MOp(oreHe3y OKpeMHUX KiCTOK SIK T1e-
PETHHYACTHM, TaK 1 XPSIIOBUM MUIIXaMH CKOCTeHiHHs. CItit
3a3HAYMTH, IO TIEPIIOO 3 KICTOK OYHOT SIMKH 3’ SIBIISIETHCS
BEPXH;I IIIeNIeTa y BUIVISIIL OAMHOYHOTO IEHTPY CKOCTEHIHHS
HaJ| 3yOHOIO MJIACTUHKOK y MICIli 3aKJIAJKHU iKj1a. 30HU
CKOCTEHIHHS 301JIbIIYIOTHCSI B pO3Mipax i TAKMM YHHOM
HaOJIMKAIOTHCSI O/IHA JI0 OJIHOT, PO3MEKOBYIOUHUCH IIIBAMH.

Puc. 1. 3D-peKoHCTpYKLifl CTPYKTYp ronoBu 3apoaka noaunm 8,0 mm TKL (5-# TvokaeHb BP). MepegHbo-
HWXKHA npoekuif. 36. x30: 1 — 3a4aToK rofIOBHOrO MO3KY; 2 — O4YHWUW Kenunx; 3 — TpinyacTun By3on; 4 — BHy-
TPILLHA COHHA apTepif; 5 — OYHUI HepB; 6 — 30POBUN TPAKT; 7 — HKHbOLLENENHUA HepPB; 8 — KOHAEeHcau A

Me3eHXiMM HaBKOJIO 3aKnafku oka; 9 — BepxHboLyernenHui Hep.; 10 — 3agHA cnornyyvHa apTepist.

[Mouarox nepenmionoBoro nepiony (7-i tiwkaeHs BP)
BiJI3HAYAETHCS IHTCHCUBHUMU TEMITaMU (DOPMOYTBOPECHHS
JIUIICBOTO BiJIILTY TOJIOBH Ta 3arallbHUM POCTOM YaCTHUH
Ti1a. BHACIIIOK IBOTO OYHOT AMKH IIBUIKO 3MIHIOIOTH
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Opi€HTAIliI0 Ha OLTBII PUCEPETHE TIPH 30ePEIKCHHI BCE
11I€ BIJIHOCHO 3HAYHOI MI>KOYHOSIMKOBOI BijicTaHi. J10 KiHIIs
8-ro tmxust BP (nepenmionu 24,0-28,0 mm TK/T) dopma
JMLSE IOCTYNIOBO HAOyBa€ aHTPOIOMOP(GHUX PHC, aJie BCE



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

111e 3 O3HaKaMHU rineprenopusMy. Hanpukinmi 8-ro THxHS
BP noOpe momiTHO nepeTHHYacTe CKOCTEHIHHS JT000BOT
KICTKH B JIOp3aJIbHOMY HAIpsiMi BiJl HaJJOYHOSIMKOBOTO
Kpalo, a TaKoX 3a9aTOK MaJloTo KpHiia KIMHOMOAiOHOT
KICTKH Y BHIVISIII XPSIIIOBOI CTPYKTYPH JIaTepAIbHO BiJ
30poBOTrO Hepsa (puc. 2).

Mix 1060BOIO KiCTKOIO 1 MaJIUM KPUJIOM KJIMHOIIO-
JI0HOT KICTKM BUSIBJIEHO HEBENMKY XPSIIOBY CTPYKTYpY —
KITMHOIIOI0HO-pelmiTyacTrii Xpsiy. Bripomosxk 8-ro TrkHS
BP posnounHaeThest ocTeoreHes MUISIXOM IIePEeTHHYACTOTO

CKOCTEHIHHS BUJIMYHOI Ta MiAHeOIHHOT KicToK. [likaBuM
(hakTOM € Te, IO HIDKHSI CTiHKA OYHOI SIMKH BiTMEKOBaHa BiJ
KPHIIOMITHEOIHHOT SIMKH OYHOSIMKOBUM M’ 5130M Miosuiepa.
o 10-ro Trwxus BP nponosxyeTsest ppoHTaNBHA TIE-
peopieHTaIis O9HOI IMKH 3 IIOCTYTIOBUM YITOBUTEHCHHSIM
BOTO TpoIiecy. BHACTIAOK IIPOTO 3MEHITYETHCSI MIXKOY-
HOSIMKOBA BiJICTaHb ITOPIBHSIHO 13 IUPUHOLO JIATS. DpoH-
Tai3alis JIUI CIpPUsE KOHCOMIIAIii OCHOBHUX JIUIICBUX
3ayarkiB (puc. 3), TOMy Ha TPHBUMIPHUX PEKOHCTPYKIISIX
JIUIIE TIepeAIUIONiB HaOyBae aHTPOTIOMOP(HOTO BUTIISTY.

Puc. 2. 3D-peKkoHCTpyKLUisi CTPYKTYP NiBOI NOMIOBUHM rofioBy nepeannoga noguim 22,0 mm TKO
(8-n TkaeHb BP). | — nepegHs npoekuis, Il — 6iyHa npoekdis. 36. x25: 1 — kpuwTanuk; 2 — 30poBUiA
HepB; 3 — TBepAa MO3KOBa 000SI0HA; 4 — BUNTMMHUIA BiOPOCTOK BEPXHbLOI LWenenu; 5 — BepxHs Lwernena;
6 — ouHosiMKOBMIM M’'si3 Mionnepa; 7 — xpsiLoBa HOCOBAa Karncyrna; 8 — nobosa KicTka; 9 — 30poBui KaHart,
10 — HMXKHA OYHOSIMKOBA LUiNWHA; 11 — BUNMYHWIA BiAPOCTOK CKPOHEBOI KiCTKU; 12 — cnony4YHOTKaHUHHA
OiyHa cTiHKa OYHOI AMKM; 13 — BenMKe KpUIio KIMHonoAioHoi KicTku; 14 — mane Kpuio KIMHONoAZioHOI KiCTKn

Puc. 3. 3D-pekoHCTpyKLis NpaBoi YacTuMHM ronoBu nepegnnoaa 50,0 mm TKL, (10-1 TxkaeHs BP).
MepeaHsa npoekuis. 36. x25: 1 — BUNMYHa KicTKka; 2 — noboBa KicTka; 3 — BepXHs Lienena;
4 — cnbo3oBa KicTKa; 5 — M’a3 Mionnepa; 6 — CKpoHeBa NOBEPXHA BEJIMKOrO Kpuia KiimHonogioHol
KiCTKM; 7 — OYHOSIMKOBa NOBEPXHS BEJTMKOro Kpusia KIIMHOMOAiGHOI KiCTKMU; 8 — 30pOBUiA HEPB;
9 — Hapo4HOsAAMKOBMM HepB; 10 — NifoYHOSAMKOBUI HepB; 11 — BepXHs O4YHa apTepis; 12 — HocoBa KicTKa

VY 10-tmxHeBux nepemuionis aroauau (42,0-52,0 mm
TK/I) ouHOSIMKOBA IJIACTHHKA JIOOOBOT KICTKU MOYMHAE
ocu(iKyBaTHCh BXKE 1 3 IPUCEPEIHBOTO KPAFO, SIK 1 KICTKH
TIPUCEPEAHBOI CTIHKM OYHOI SIMKH, 30KpeMa, CIb030Ba, Ta
OYHOSIMKOBA TTACTHHKA BEJIMKOTO KPHJIa KIMHOIIOIOHOT
kictku. lupokuii KIMHO-TOOOBUIT OB 3aiimMae OLIbITY
YaCTHHY BEPXHBOI Ta O14HOI CTIHOK 04HOI stMKH. Ocobmn-
BICTB IIbOTO IIBA TTOJISITA€ B TOMY, 1110 BiH € XOHIpoMeMOpa-
HO3HHM CIOJIYYEHHSIM MK JIOOOBOIO KICTKOIO (IIEPBUHHE
CKOCTEHIHHSI) Ta KPUJIAMH KIIMHOTOIOHOT KicTKU (BTOPUHHE

ckocreninus). KnuHo-pemrityactuii xpsii perpecye. Bea-
JKAEMO, IO I THMYACOBa CTPYKTypa 3a0e3Ieduye OMmopHHI
KapKac BEpXHBOI CTIHKU OYHOI SIMKH, TTOKU HE c(POPMYy€EThCS
KIIHO-JIOOOBHI IIIOB, POJTB SKOTO CXO02Ka JI0 M’ s13a Miomiepa
Ha HIDKHIA CTIHII 04HOT sMKH. OYHOSIMKOBHI M’ 513 MIoJ-
Jiepa CTPYKTYPHO BUTIISIIA€ PO3BUHEHOKO M’ SI30BOFO TIIAC-
THHKOIO. LIt cTpyKTYypa hopMye 3HAYHY YaCTHHY HIDKHBOT
CTIHKH OYHOI SIMKHU (1uB. puc. 3). HimkHs1 OuHOSIMKOBA I11i-
JIUHA Ha I[bOMY eTarri BP mocuts mmpoka, OCKiIbKY mep-
BHUHHE CKOCTCHIHHS 1i CKJIQIOBHX IIIe HE 3aBEPILCHE.
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Ha 11-my tmxni BP (nepenmnonu 55,0-65,0 mm TKJT)
BiMIvaeThCs JiHIMHE 301IbIIEHHST MOP(OMETPUIHNUX
mapaMeTpiB OYHOI SIMKH, a caMe T ITUPUHH, BUCOTH, TJIH-
OwHH 1, BiAMOBiqHO, 00’ eMmy. CItiJl 3a3HAYUTH, IO TUHA-
MiKa 3pOCTaHHsI pO3MipiB OYHOI SIMKH HE € IPONIOPIIIHHOIO.
Tomy dopma 0OpHCiB 30BHILIHIX KICTKOBHX KpaiB (BXif 10
OYHOT SIMKH) 3MIiHIOETBCS BiJ] XaMEKOHXaJIbHOT (MPSIMOKYT-
HOI) Ha ToYaTKy 1poro nepioxy BP 1o rincukoHxambHOT
(oxpyrioi) HanpHKiHI HBOTO (pHC. 4).

Ha 4-my wmicsui BP (movarox minogoBoro mepiogy
OHTOrCHE3Y JIIOAMHU) AiaMeTp OYHOI IMKU CTaHOBHUTh
6,3+0,3 mm. Ocudikarrist 3a9aTKiB KiCTOK, 5IKi YTBOPIOIOTh
CTIHKH OYHOI SIMKH, TPHBa€. XPAII0Ba MOJEIb PEIIiTIacTol
KICTKH Jla€ 3a4aTOK TPhOM BHPOCTaM, sIKi TIOYMHAIOTH (Op-
MyBaTH HOCOBI pakoBHHH. M’s3 Mroiuiepa po3MexoBye
OYHY SIMKY Ta TPHJICTII JUISTHKH, aje KpUIo-TijHeOiHHa
sIMKa 30epirae crioy4eHHs 3 MiICKPOHEBOIO SIMKOIO Ta Ji-
JISTHKOFO HAaBKOJIO TypeLbKoro cimna (puc. 5).

Puc. 4. 3D-pekoHCTpyKLUis NpaBoi 04HOI IMKM 11-TXKHeBOro nepeannoga noguHu (60,0 mm TKA).
MepeaHs npoekuin. 36. x25: 1 — BepxHA wWenena; 2 — HocoBa KicTka;, 3 — nob6oBa KicTka; 4 — BUNn4Ha
KiCTKa; 5 — BUNIMYHMI BiAPOCTOK CKPOHEBOI KiCTKU; 6 — Beninke Kpuno KNMHonoAiGHoT KicTKu;

7 — 30poBUIN KaHan; 8 — pewiTyacTa KicTKa; 9 — cnbo3oBa KicTka; 10 — BepXHsi OYHOSAAMKOBA LUiSfINHA;
11 — HMXKHA OYHOSIMKOBA LWiNuHa; 12 — 3yOHi 3a4aTku; 13 — HUXKHA Wernena

Puc. 5. Komn’iotepHa Tomorpama ronoBwm 4-micsiuHoro nnoga nogudu (180,0 mm TNA). 3agHs
npoekuis. 36. x2,5: 1 — noboBa KicTka; 2 — pewiTyacTa KicTka; 3 — TiM'siHa KicTKa; 4 — Tino
KJTMHONOAIOHOI KicTKN; 5 — BeNnMKe Kpuno KIMHonogibHoi KicTku; 6 — mane Kpuso KIMHONOAiIGHOI
KiCTKN; 7 — NOGOBUI BiAPOCTOK BEPXHbOI LWenenu; 8 — KaM'sHUCTa YaCcTUHa CKPOHEBOI KiCTKH;

9 — NyckoBa YacTMHA CKPOHEBOI KiCTKN

VY BENHMKHUX 1 MaIUX KPUIaX KIUHOMOMAIOHOT KICTKH
BHM3HAYA€THCS JIUIIE OIYHUN Ta IpUCEpeIHiil ocepeaku
CKOCTEHIHHS, aJie polecu ocu(ikarii IHTeHCHBHINI Ha
61YHOMY Kparo0 MaJINX KPHJI Ta Ha MPUCEPEHBOMY Kparo
BEJIMKHX Kpui wiel kicTku. Hanpukinmi 4-ro micsius BP
MpHUCEepEeaHIi ocepeok ocudikallii Magux Kpuil KIUHO-
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1oAi0HOT KICTKH CTa€ 100pe MOMITHUM Ha KOMIT IOTEPHHUX
TOMOTrpaMax, 30UTBIIYETHCS PO3MIP MATHUX KPHUII, 3aBISKA
YOMY 3BYXKYETHCSI CIIOJIyYCHHS IiJICKPOHEBOT SIMKH 3 04-
HOIO SIMKOIO, aJie M’s13 Mrojiepa Bce IIe BiIMEKOBYE O4-
HOT SIMKH BiJl KIIMHO-TI1THEO1HHO-ITi THUKHBO CKPOHEBOTO
KOMIUICKCY.
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I3 cepenman 5-ro micsiusg BP niamerp ouHOi siMKH He
nepesuntye 10,0 Mm. 3aBasKN 3MUTTIO TPHCEPETHBOTO Ta
6i1YHOTO OCepe/IKiB CKOCTEHIHHS (POPMYETHCS IeiHITHBHE
MaJie KpWJIO KJIMHOIOMIOHOT KICTKH, 10 PU3BOIUTH /10
PO3MEKYBaHHS KIIMHO-ITITHEOIHHOT Ta IMiICKPOHEBOT SIMOK
KiCTKOBUM I1apoM. HaBkoIo 30poBoro HepBa Bi10yBa€eThCs
PO3BHUTOK MaJIOTO KPHJIa KIHHOMOMIOHOT KICTKH, IO CITi]T
BBa)KaTH 1oYaTkoM Mopdorenesy 30poBoro kanairy. [Ipo-
MDXKOK MDX BEJIIMKAM Ta MaJIUM KPIJIAMH KIHHOIIOMIOHOT
KICTKH € 3a4aTKOM BEPXHBOI OYHOSMKOBOT mmiinuau. Ha-
MIpUKiHII 5-T0 Micsns BP ouna simka 3MiHIOE CBOIO (hopMy
Ha 011 OKPYIITY, ME30KOHXANBHY. LIboMy cripusie Takox

TIPUCKOPEHE 3pPOCTAHHS BUCOTH OYHOI SIMKH, TaK SIK Bi10y-
Ba€ThCS IHTCHCUBHUH PO3BUTOK KiCTOK JIMIIEBOTO BiIILTY
yeperna Ta 6i4HOI CTIHKA HOCOBOT MOPOXKHUHU (3aBISKH
PO3BHUTKY IPUHOCOBHUX Ta3yX). Ocepeaku CKOCTCHIHHS BH-
SIBISTIOTBCS BXKE B PENITYACTIH KIiCTII Ta B TIepH(EepUIHIX
BiJIIiJTaX HOCOBUX PAaKOBHH.

Ha 6-my micsui BP Ha koM’ 1oTepHIX TOMOrpaMax
TIOMITHE IHTEHCHBHE CKOCTEHIHHS JIOOOBOI, KIMHOIO10-
HOI Ta pewIiT4acToi KicTOK i BepxHix mmenern (puc. 6). M’si3
Miosuiepa BiJTHOCHO 3MEHIIY€ETHCS, @ HOTO IIIAJKOM sI30Ba
TKaHWHA TPAHCPOPMYETHCS Y CIOIYUHY, IIPO 110 CBIAYUTH
TI051Ba ITyYKiB KOJIAar€HOBUX BOJIOKOH.

Puc. 6. Komn'toTepHa Tomorpama rofioBu 6-micsiyHoro nnoga noguum (260,0 mm TMNA). MepegHs
npoekuisi. 36. x2: 1 — no6oBa KicTKa; 2 — BUNIMYHA KicTKa; 3 — pewliTyacTa KicTka; 4 — no6oBumn
BiApPOCTOK BepXHbLOI LWernenu; 5 — Tifo KNMHONOAIGHOI KICTKK; 6 — Marne Kpuno KNUHonoZioHoI KiCTKu;
7 — BenuKe KpUno KIMHonogibHoi KicTkn

Hanpukinni 6-ro micsiust BP cepenniii giametp ounoi
SIMKH 11012 TopiBHIoE 12,5+0,4 MM. XpsioBi Mozieni Bep-
XIBKH OYHOT SIMKH TPAaHC(OPMYIOThCS B KICTKOBY TKAHHHY,
a OXpSICTS — B OKICTS 3 (POPMYBAHHSIM CYXOXHIIKOBOTO
ki1t L{nHHA HABKOJIO 30pOBOTO KaHAITy Ta PHCEPETHBOT
YaCTHHOIO BEPXHBOI OYHOSIMKOBOT IITITUHU.

Hanpukinmi 8-ro micsiust BP 3°siBiseThest 3auatok BepXx-
HboI1enenHoi nasyxu. Ctpykrypa i hopma 1000BOi KiCTKH
Ta MaJIOro Kpujia KJIMHOMOMIOHOT KICTKH MaKCHMaJIbHO
cxoxa Ha aedinituBHy. LI KiCTKOBI CTPYKTypH NOYMHA-
I0Th MEXYBaTH OJlHa 3 OJJHOIO, ()OPMYIOYH IPOBI3OPHUIL
OYHOSIMKOBO-KJIMHO-JI000BHI 110B. JIoOoBa KicTKa Ta Be-
JIMKE KPUJIO KITHHOMOAI0HOT KICTKH TaKOXK HAOIMKAFOTHCS
OfIHa JI0 O7(HOT, (hopMyrouH JIeiHITUBHUN O1YHUN KITMHO-
J1000BMii OB O1J1st 61uHOT cTiHKK 04HOT siMkH. [Tporpecye
CKOCTEHIHHSI BEPXHbBOILENIEITHOT KICTKH, X0ua pelriryacTa
KICTKa BCE I11e OCU(IKOBaHA YaCTKOBO.

Hanpukinui 9-ro micsius BP cepenniit niametp ounoi
ssMku ctanoBuTh 16,0+0,5 MM. YHacaigok 3pocTaHHS
CBO€T BUCOTH, OYHA ssMKa HaOyBa€ TiNCHUXOHAIbHOT
¢dbopmu. Hanpukinii miogoBoro nepioay BP ouna siMka
3aJIMIIAETHCS BCE 1Ie 3a4aTkoBolo. [1po 11e cBiaunTh Be-
JIMKUI BMICT HECKOCTEH1JI0T CIIOTY YHOT TKAHWHH Y CKJIaJi
CKOCTEHIHHS pelIiTyacTol KiCTKH BCE 1€ TPUBAE, KPIM
I[LOT'0, IOJIOBMHA HWXKHBOI CTIHKH OYHOT IMKH YTBOpEHa
M’s130M Miosiepa. oro TOBIIMHA 3MEHITYIOTHCS GisTbI
IHTEHCHUBHO, HIXK IUIOIIA.

Amnaui3 BiKOBOI IMHaMiku MOp(HOMETPHYHUX Mapame-
TPIB OYHOI SIMKH BIPOJIOBXK IUIO0BOTO nepiony BP no3-
BOJIMB BCTAHOBHUTH OCOOJIIMBOCTI 3MiH 11 liaMeTpy, OKpyK-
HOCTI Ta IUIOMII. Y HUIOMY Il 3MiHU XapaKTepHU3yIOThCs
TiHIHHUM 3pocTaHHsIM (puc. 7) 3 mepioJaMu He3HAYHOT
iHTeHcHiKalii Ta yIOBUILHEHHS, SIKi XapaKTePHU3yIOThCS
HEpPIBHOMIpHUM Tepebirom MopQpOreHEeTHUHUX 3MIiH
i Tonorpag)0-aHaTOMIYHUX CITIBBITHOIICHb MK KiCTKAMHU
OYHO{ SIMKH 1 TOMY BOHH MOXYTb OyTH KPUTHYHHMH 3 OT-
JISILy Ha BEJIMKY IMOBIPHICTh TOSIBH BapiaHTiB OyJJ0BU Ta
BPO/DKEHHX BaJl JAIJISIHKH.

AHaI3yI0uu TeMIH 3pOCTaHHs MOP(HOMETPHYHHUX T1a-
paMeTpiB O4HOT IMKH, MOXKHa CTBEP/PKYBaTH, 1110 KPUTHY-
HUM MiepiofioM 11 Mop¢orenesy e 6-it micsps BP, mig uac
SIKOTO TIPOSIBISIETHCS TE€TEPOXPOHHICTD TEMITIB 3DOCTaHHS
TOPHU30HTANILHOTO i1 po3Mipy BIZHOCHO BEPTHKAILHOTO,
a 1l (hopMa OBEPTAETHCS IO MC30KOHXAIBHOT, TIPUTAMAaH-
HOI MOTIepeIHbOMY, NEPEAIUIOIOBOMY MEPIOy PO3BUTKY.
L1i yacoBi Tpancdopmarii popmu Ta po3mMipiB OYHOT IMKH
MOSICHIOIOTHCS, Ha HAIly IYMKY, 3pOCTaHHSIM JiaMeTpy
OYHOTO sI0JTyKa, PO3MIpIB JIMIIEBOTO BiAILTY Yepera, 1110
3arajioM Bu3zHa4ae (popmy OuHOT SIMKH.

Ha 8-my micsiuii BP Oyosa i Tororpadist CTpykTyp O4HOT
SIMKM TIOYMHAIOTh Ha0yBaTH O3HaK Ae(iHITHBHOTO CTaHY,
OCTaTOYHO BCTAHOBIIIOETHCS (POpMa OUHOI SIMKH, TIOYHHA-
I0ThCSl PIBHOMIPHI TEMIH 3pOCTaHHS BCIX MOpdOMETpHY-
HHX [TapaMeTpiB, 32 BUKIIFOYCHHSIM OKPY>KHOCTI OUHOT SIMKH
HAIPUKIHII TPEHATaIBHOTO NIEPioly OHTOTCHE3Y JIFOHHHU.
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Puc. 7. OnHamika 3pocTaHHs AiaMeTpy, OKPY>XHOCTI Ta nnoLi o4yHoi smku (Of) y nnoais noguHu.

JociipkenHs ocobauBocTei Mmopdorenesy, Oynosu,
KOHCTHTYIIIIHOT, CTaTeBO-BiKOBOT aHATOMIYHOI MiHJIMBOCTI
KICTOK ueperia JTFOIUHU B TIpe- 1 TOCTHATATIbHOMY TIepioax
OHTOTCHE3Y JIIOIMHU HE BTPAYarOTh CBOET aKTyaJTbHOCTI
y 3B’SI3KY 3 TSHJICHITIEFO IO 3POCTaHHS YaCTOTH YPOIKESHUX
BaJl, SIKi BUKJIIUKAIOTh TSDKKY MEpUHATAIBHY MATOJOTIIO,
TPYIHOIII B IIarHOCTHIII, TIKyBaHHI Ta 301IbIICHHAS TUTS-
401 iHBAJITHOCTI CTPYKTYP rofoBu Jitoauau [9-12]. Hame
JOCITIDKCHHS 0CO0MHBOCTEH MOP(HOTEHE3y OYHOI SIMKH
OXOILTIOE BECh MIPCHATAIBHIN IIEPiOJ] — BiI BUHUKHCHHS
JDKEpeT 3aKJIAIKH KiCTOK OYHOI SIMKH 1 IO CTAHOBJICHHS 11
nediHITUBHOI OyIOBH, PUIOMY MPOIECH ocH]ikalii 10
HapOJDKEHHsI He 3aBepuryroThes [13].

Bimomo, 110 mporiec CKOCTCHIHHS XPSIIOBHUX 3a4aTKiB
KICTOK uepera JIFOIIHN ToYrHaeThCst Maibke 3 110 ocepen-
KiB OCTeOreHesy B 3apoakoBoMy nepioai BP [8]. Lli uentpu
CKOCTCHIHHS YTBOPIOKOTH 45 KiCTOK Yeperna HOBOHAPO.I-
JKCHOTO, sIKi TIOYNHAIOTH 3POIYBATHCS B IOCTHATATHBHOMY
TIepiozi PO3BUTKY, 1 BXKE Y TOPOCIIOT JIOANHHU iX KIIBbKICTh
ckiagae 22 xictku. Ilicis 3aBepuIeHHS X CKOCTCHIHHS
XPpSIIOBA TKAHUHA BCE TIIE 30€piraloThCs B ACIKHX CTPYK-
Typax uepena. OTxe, GOpMOYTBOPCHHS Yepera TPUBAE 110
20-piunoro Biky mronunu [4, 5, 10].

Ha 8-my tmxni BP BinOyBaeTbes nepernHuacTuii oc-
TeoreHes JI000BOT KICTKH, IKUI ITOYNHAETHLCS OIS HAI04-
HOSIMKOBOT OIYKJIOCTI Ta MOLIHPIOETHCS Y HAMIPSIMKY CIIe-
peny Hazan. Takox y 1eif BIKOBUIT Tepiof Bi3yali3yeTbCs
XPSIIOBUH 3a4aTOK Majoro Kpuia KIMHOMOMI0OHOT KiCTKH
JIaTepaJIbHO BiJ 30pOBOTO HEpBa. YIPOIOBK 8-TO TIIKHS
BP mpocTexyeThcst TakoX MEePeTUHYACTE CKOCTCHIHHS
BWJIMYHOI Ta MiJIHCOIHHOT KICTOK, 1[0 B I[LJIOMY Y3TO/IXKY-
€THCSA 3 pe3yibTaraMy iHmuX gociiaaukis [6, 8]. Ciix
3ayBYKUTH, 1[0 HIKHS CTIHKA OYHOT SIMKH Y IIeil miepiof
PO3BHTKY IIPEICTABICHA OYHOSIMKOBIM M’ s130M MIomiepa,
SAKHH PO3MEKOBYE 11 3 KpHUJIOMiTHEOIHHOIO IMKOI0. M’ 513
Mroiiepa € 9u He € TUHUM MPUKIIATIOM OCTEOTeHE3Y, IKUI
[IOYMHAETHCS 3 M’ 5130801 TKanuuu [13, 14].
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VY nepemutozis momuan 10-ro TrokHs BP BinOyBaeThes
CKOCTEHIHHSI OYHOSIMKOBOI INIACTHHKH JIOOOBOT KiCTKH,
SIKE TTIOYMHAETHCS MEMiaabHO, a TAKOX CIILO30BOI 1 04-
HOSIMKOBHUX TUIACTHHOK BEJIMKOTO KPHJIa KIIMHOTIOMAIOHOT
KicTKH. ¥ 11e# epios pO3BUTKY yTBOPIOETHCS MaJle KPHIIO
KJIMHOTO/IOHOT KiCTKH, SIKE TIOCTYHOBO OTOUY€E 30pPOBHi
HEpB, 1 BXe Ha 1Mo4arky 5-ro micsui BP yTBoproerses
3a9aTOK 30pOBOTO KaHAITY, a IPOMIKOK MiX BEIHKUM Ta
MaJIUM KPHJIaMH KIIMHOIO10HOT KICTKH MEPETBOPIOETHCS
Ha BEPXHIO 30poBYy mIinuHy. Hampukinmi 5-ro micsis BP
LEHTPH CKOCTCHIHHS 3’ ABJISIFOTHCS 1 B PEIITYACTIH KiCTII.
Y 6-MicSYHUX TUTOZIIB IIPHCKOPIOETHCS CKOCTEHIHHS JI000-
BO1, KITMHOIIOIOHOT Ta penriT4acToi KiCTOK, BEPXHIX IIe-
nen. OuHOSMKOBHU M’ 513 Mroiiepa 3MEHIITYEThCS B PO3-
Mipi 1 TpaHCPOPMYETHCS Y MyIKH KOIATr€HOBHX BOJIOKOH.
Mu noromxyemocs 3 H. Osanai et al. (2011) [13], ski
BBAXXAIOTh, 1[I0 HOBOYTBOPEHE OKICTS 3r0JJOM CKOCTEHIi€E
3 YTBOPEHHSIM KICTKOBOT IUIACTUHKH B3JIOBK HMYKHBOI 0U-
HOsIMKOBOT niinau. Hanpukinii 8-ro micsius BP 3’ sBis-
€TBHCS 3a49aTOK BEPXHBOLIEIIETIHOT MTa3yXH.

Kputnunumu nepiogaMmu po3BUTKY OYHOT SIMKH € 6-i
Micsanpb BP gacoBuii mpoMiKOK TeTepOXTOHHOCTI TEMIIIB
3pOCTaHHS TOPU3OHTAIBLHOTO PO3MIpY OYHOI SIMKH BiJl-
(hopMHu 10 ME30KOHXATBHOT, MPUTAMAHHOT MTEPEITIIONAM.
3a3HaueHi yacosi TpaHcopmarii Gopmu i po3mipiB 04HOT
SIMKH TTOSICHIOIOTECSI 3pOCTAaHHSM JliaMeTpy O4HOTO SIOITyKa,
pOCTOM Yepera i JIAL, [0 Y HiJIOMY BH3Ha4a€e GopMy 04-
HOT SIMKH 1 Y3TOIDKYETHCS 3 TYMKOIO 1HIITUX JTOCIIiTHHUKIB
1poro mutanas [15-18].

BusiBneni Hamn MopdoMeTpHyHi 3aKOHOMIPHOCTI 3MiH
rmapaMeTpiB OYHOI SIMKH B TUIO0BOMY Tiepiofi BP MoxyTs
OyTH KOPHUCHUMU ISl paHHBOI J1arHOCTHKY BapiaHTIB
OyZoBH Ta Baj PO3BUTKY CTPYKTYP OYHOI SIMKH 1 TOJIOBH
B miomy [19].

Jlo ocTaHHBOTO Yacy MaJIOBUBYCHUMH 3aJTUIIAITHCS TTH-
TaHHS TUIIOBOI Ta CTATEBOI MIHJIMBOCTI ()OPMHU Ta PO3MIpIB



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

CKJICTIIHHSI, OCHOBH, JIUIIEBOTO Bi/ILTy Uepena i, 30Kkpema,
04HOI sIMKH. Ha Hamry TyMKy, ZOCIiDKeHHS IepenidyeHuX
MUTaHb € aKTyaJbHUM Ta MPOJANKTOBAHO 3allUTaMH aH-
TpOTIONIOTii, HeHPOXipypTii, MEeNemHO-THIHOBOI Xipypril
[20-22]. deranizartist MOpHOTOTIUHUX AaHHX TIPO OYIOBY
KICTOK CKJICIIIHHS, OCHOBH Ta JIMIIEBOTO BiLTY Yeperna
Hapa3i MoTpiOHA TaKOXK JJIs BUPIMICHHS 3aa9 TEOPETHYHOT
MophoJorii, aHTPOMOIOTii, CyTOBOi MEAUIINHHY, Oi0iHKe-
Hepii [9, 23-26].

BucHoBku

1. TTeprri o3HaKW BUHUKHEHHS OCEPENKIB CKOCTCHIHHS
HaBKOJIO OCHOBHOT'O HEPBOBOTIO 1 BICIIEPAJILHOTO BMICTY 3a-
YaTKa OYHOI IMKH BU3HAYAIOTHCS Y 6-THKHEBUX 3apOIKIB
y BUIJISI/I CEMU XPSIIIOBUX MOJIeJIeH KICTOK, a Mepli [eH-
Tpu ocuikarii cepen 3a4aTkiB KiCTOK, siKi OepyTh y4acTh
y hopMyBaHHI OYHOI SIMKH, BUSIBJICHI y 3a4aTKy BepX-
HbOT menenu. Ha 6-My Micsii BHYTpiIHBOYTPOOHOTO
PO3BUTKY TIOYHHAIOTHCS MPOLIECH CKOCTEHIHHA JT00O0BOT,
KJIMHOMOAI0HOT, PeNIiT4acTol KiCTOK 1 BEPXHBOT IIEJICIIH.
Hampukisti 8-1o Mics1is BHyTPIITHEOYTPOOHOTO PO3BHTKY,
3aBJISIKM MPOLECaM CKOCTEHIHHS MaJloro KpHJjia KIWHOMO-
niOHOT Ta JIOOOBOI KICTOK, OYHA sIMKa HaOyBae puc nedi-
HITUBHOI Oy/IOBH.

2. I3 mouarky 110/10BOTO Mepiojly OHTOreHE3Y JTFOANHH
ocudikaris 3a9aTKiB KiCTOK, sIKi YTBOPIOIOTH CTIHKH 04Y-
HOI SIMKH, IPOJOBKYEThCS. TpUBaIOTH Iporecu ocudika-
ii CTPYKTYp KIMHOMOAIOHOT KICTKH, 1[0 TPU3BOIUTH 10
MOP(hOJIOTIYHUX TIEPETBOPEHD OYHOT SIMKH Y S-MiCcSUHIX
IUTOJIIB — BOHA B1IMEKOBY€ETHCS BiJl KJIMHO-ITITHEOIHHOT Ta
MTiCKPOHEBOT IMOK KiCTKOBHM IIapoM, GOPMY€ETHCS 30pO-

NiTepatypa:

BHH KaHal, a y 6-MiCsSYHUX IUTOIB BiTOYBAOTHCS MPOIIECH
ocudikarii 1000B0i, KITMHOMOAIOHOT, penTiT4acToi KiCTOK
1 BEpXHIX IIeJIeT, a OYHOSIMKOBUH M’ 513 MroJuiepa 3MiHIOE
CBOIO CTPYKTYpY Ha BOJIOKHHCTY.

3. AHaui3 BIKOBOT TUHAMIKU MOP(HOMETPHUYHUX Iapa-
METpPiB OYHOI SIMKH BIIPOJIOBXK ILIOJJOBOTO MEPioay po3-
BUTKY J03BOJIMB BCTAHOBUTH OCOOJIMBOCTI 3MiH 11 Jliame-
TPY, OKPY>KHOCTI Ta TUIOII, [0 BUPAKAETHCS MATEMaTHY-
HUMH QYHKIISIME: Tiametp o4Hoi siMku, MM =—0,23+0,47X,
OKPYXKHICTh 04HOI ssMKH, MM =—0,29+1,46X; tutomna 04HOT
aMmkn, mm? = —87,86+8,039%, ne X — BiK 1mIoaa JIFOOUHA
Y THXKHSIX.

4. KpuTHYHUMH TIEpioZaMH PO3BUTKY OYHOI SIMKH € 6-1
MICSIIIh TIPEHATAIFHOTO OHTOTEHE3Y, ITi[] 9ac SKOTO CIIOCTE-
piraeTbcs HEPIBHOMIPHICTH TEMITIB 3pOCTaHHS TOPU30H-
TaJBHOTO PO3MIPY OYHO{ SMKH BiTHOCHO BEPTHUKAIBHOTO,
a ii (hopma oBepTaeThCs JO ME30KOHXANIBHOI, sIKa paHilie
CIIOCTepiraiach y MepearuioiB, a TakoxkK 8- MicsIp, mif
Yac sIKOTO YIOBIJIBHIOETHCS 3POCTAHHS BCIX TapameTpiB
OYHOT SIMKH BHACIIIOK IHTCHCUBHUX IPOIIECIB OpraHore-
Heay ii BicliepaabHUX CTPYKTYD.

lMepcnekTnBu noganbluMX gochnimkKeHb. Bea-
JKAaeMO 3a MOLIUIBHE 3 sCyBaTH KOMIIJIEKCOM METOIiB
MOP(]OIOTIHHOTO JOCIiKEHHS 0COOIUBOCTI OHTOTEHE-
TUYHHX MIEPETBOPCHD OYHOI SIMKH Y TLIOJJOBOMY TIEPIOIi
OHTOTEHEe3Y JIFOJMHHU.
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ONTOGENETIC TRANSFORMATIONS OF BONES OF THE HUMAN ORBIT
R. Dmytrenko, N. Kozariychuk, O. Tsyhykalo, N. Kuzniak

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

Introduction. Elucidation of the sources of human orbital bones, clarification of the sequence of their ossification will allow to
create a morphological basis for effective interpretation of the data of fetal condition monitoring, will contribute to early diagnosis of
variants of the structure and possible malformations of the head, organ of vision and related structures.

The aim of the study. The aim of this work was to find out the sources of origin, the chronology of ossification, the characteristics
of age-related topographic and anatomical changes in the bones of the orbit.

Material and methods. 18 series of histological sections of samples of human embryos and pre-fetuses at the age of 4-12 weeks
of intrauterine development (4,0-80,0 mm parietal-coccygeal length) and samples of 12 fetuses at the age of 4-9 months of intrauterine
development (130,0-450. 0 mm parietal-calcaneal length) using a complex of morphological research methods (anthropometry,
morphometry, preparation of histological sections, dissection, three-dimensional reconstruction of series of histological sections and
computer tomography, statistical analysis).

The study was conducted in accordance with the main provisions of the European Union Convention on Human Rights and
Biomedicine (1997), as well as the Helsinki Declaration on Ethical Principles of Medical Research Involving Human Subjects
(1964-2008), EU Directive No. 609 (1986), Order of the Ministry of Health of Ukraine dated 23.09.2009 No. 690.

The work was carried out within the framework of the initiative research work of the Department of Histology, Cytology and
Embryology of the Bukovinian State Medical University «Structural and functional peculiarities of tissues and organs in ontogenesis,
regularities of variant, constitutional, sex and age-related and comparative human morphology». State registration number: 0121U110121.
Deadlines: 01.2021-12.2025.

The results. The first signs of the appearance of ossification centers around the main nervous and visceral contents of the rudiment
of the orbit are determined in 6-week-old embryos in the form of seven cartilaginous bone models, and the first centers of ossification
among the rudiments of bones participating in the formation of the orbit are found in the rudiment of the maxilla. In the 6th month of
intrauterine development, the processes of ossification of the frontal, sphenoid, ethmoid and maxillary bones begin. At the end of the
8th month of intrauterine development, due to the ossification processes of the lesser wing of the sphenoid and frontal bones, the orbit
acquires features of a definitive structure.

From the beginning of the fetal period of human ontogenesis, ossification of the structures of the sphenoid bone continues, which
leads to morphological transformations of the orbit in 5-month fetuses — it is separated from the sphenopalatine and infratemporal fossa
by a bone layer, the optic canal is formed, and in 6-month fetuses processes of ossification of the frontal, sphenoid, ethmoid and maxillary
bones, and Miiller’s orbital muscle changes its structure into a fibrous one.

The analysis of the age-related dynamics of the morphometric parameters of the orbit during the fetal period of intrauterine
development made it possible to establish the peculiarities of changes in its diameter, circumference and area, which are expressed by
mathematical functions: diameter of the orbit, mm =-0. 2285+0.4704*x; circumference of the orbit, mm =-0.2924+1.4595*x; area of
the orbit, mm2 =-87.8597+8.0387*x, where x is the age of the human fetus in weeks.

Conclusion. The critical periods of the development of the orbit are the 6th month of prenatal ontogenesis, during which there is
an uneven growth rate of the horizontal size of the orbit in relation to the vertical one, and its shape returns to the mesoconchal, which
was previously observed in fetuses, as well as the 8th month, during which the growth of all parameters of the orbit slows down due to
intensive processes of organogenesis of its visceral structures.

Key words: Skull Bones; Orbit; Prenatal Development; Anatomical Variability; Human.
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HYBRID VASCULAR APPROACH
REDUCES THE INTENSIVE CARE
UNIT STAY IN PATIENTS WITH
CHRONICALLY THREATENING
LIMB ISCHEMIA AND MULTILEVEL
ATHEROSCLEROTIC LESIONS

S. Barat!, A. Turcan?, S. Manica?!, V. Maksymyuk?,
D. Dombrovskii®, F. Grynchuk?, R. Marchuk?,
T. Marchuk*

Republican Clinical Hospital «Timofei Mosneaga»

(Chisinau, Republic of Moldova)?,

Bukovinian State Medical University?, Chernivtsi Regional Clinical
Hospital®,

Medical Centre Angelholm* (Chernivtsi, Ukraine)

Summary

Chronic limb-threatening ischemia represents the final stage of atherosclerosis and is often associated with significant
cardiovascular morbidity leading to high mortality. The hybrid approach combines surgical and endovascular techniques to
achieve maximal revascularization of multilevel atherosclerotic lesions in the lower limb, with a shorter procedure time and less
trauma compared to the classical method. It is also expected to reduce the length of hospital stay.

The aim of the study is to analyze the relationship between the hybrid approach and the length of stay in the intensive care
unit (ICU) compared to the classical vascular surgical approach in patients with chronic limb-threatening ischemia, multilevel
atherosclerosis and high anesthesiological risk. Another endpoint is to compare the total ventilation time in the two groups.

Material and methods. The study compares ICU length of stay and total mechanical ventilation time between two groups —
a prospective group (n=48) of patients treated with hybrid revascularization and a control group (n=50) treated with classical
vascular revascularization. Patients included had multi-level atherosclerotic lesions (aorta-iliac, femur-popliteal and outflow)
and chronic limb-threatening ischemia (Fontaine Grade Il and 1V).

A database was created with subsequent statistical analysis using «SPSS» software. Tests used: Chi-square, p-value, frequencies.
The chi-squared test was considered valid if the test statistic is chi-squared distributed under the null hypothesis, specifically
Pearson’s chi-squared test. If the null hypothesis that there are no differences between classes in the population is true, the test statistic
calculated from the observations follows a 2 frequency distribution. If the p-value is greater than alpha, then we have not rejected
the null hypothesis and assume that there is no significant difference between the two samples. We set the significance level at 0.05.

The study protocol was approved by the Commission on Biomedical Ethics of the Bukovinian State Medical University
(minutes of the Commission meeting No 4 from the 19.12.2023 year).

The theme of the complex research work «Development, justification and implementation of new approaches to the diagnosis
and treatment of some acute surgical diseases, prediction of their course and prevention of complications (state registration
number: 0121U110501, terms of execution: 01.2021-12.0225).

Results. ICU length of stay and total ventilation time were analyzed in the two groups. Both ICU and total ventilation times
were shorter with statistical significance in the hybrid approach group. Therefore, the use of hybrid revascularization contributes
to an accelerated stabilization of the patient’s condition. Therefore, the use of the hybrid vascular approach contributes to an
accelerated stabilization of the patient’s condition. This reduces the duration of treatment, the cost of treatment. So, hybrid
vascular approach is a promising way to treat limb ischemia. This approach needs further implementation in practice.

The novelty added by the manuscript to the already published scientific literature: Hybrid revascularization itself represents
arelatively new type of treatment for patients with multilevel atherosclerotic lesions. The analysis of the length of stay in the intensive
care unit of patients undergoing hybrid revascularization compared to classic surgical revascularization adds to the current literature.

Conclusions. ICU length of stay for patients with chronic limb-threatening ischemia and multilevel atherosclerosis, as well
as total mechanical ventilation time, is shorter with statistical significance when hybrid revascularization is used compared with
traditional vascular surgery.

Key words: Multilevel Atherosclerotic Lesions; Chronic Limb-threatening Ischemia; Hybrid Revascularizations; Length
of Stay; Intensive Care Unit.

Introduction
In 2010, it was estimated that > 200 million people
worldwide were living with peripheral arterial disease

death [10-13]. Without treatment, the risk of lower limb
loss in patients with chronic limb-threatening ischemia
is approximately 25 % at one year [14-16]. Chronic

[1-3]. This represents an increase of 23.5 % since 2000,
an increase thought to be largely due to aging populations
and the increasing prevalence of risk factors, particularly
diabetes mellitus [4-8]. Although chronic limb-threatening
ischemia is widely believed to be a growing global public
health problem, reliable epidemiologic data are extremely
limited [4, 9]. Chronic limb-threatening ischemia probably
represents < 10 % of all patients with peripheral arterial
disease, and those who undergo amputation for chronic
limb-threatening ischemia are at very high risk of premature

108

limb-threatening ischemia represents the final stage of
atherosclerosis and is often associated with significant
cardiovascular morbidity, leading to high rates of mortality
from stroke and myocardial infarction [15, 17]. If risk
factors are not identified in time and comorbidities are
not managed, the prognosis is usually unfavorable with
a mortality rate of 20-26 % at one year from diagnosis
[17]. Data from a study of 574 patients with chronic
limb-threatening ischemia who had not undergone limb
revascularization showed that 31.6 % of patients died of
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cardiovascular causes and 23 % had major amputations
[18, 19].

A review of the literature shows that there is a lack
of objective data regarding the length of stay in the
intensive care unit (ICU) of patients treated with hybrid
revascularization for chronic limb-threatening ischemia
and multilevel atherosclerotic lesions compared to the
classical method of surgical revascularization [20-25].

The research hypothesis was: Patients treated with
hybrid revascularization for chronic limb-threatening
ischemia and multilevel atherosclerotic lesions will
have a shorter ICU stay compared to the classical
method of surgical revascularization. Thus, an analysis
of the ICU length of stay of patients undergoing
hybrid revascularization compared to classical surgical
revascularization would add to the current literature data.

The aim of the study. To analyze the impact of
hybrid revascularization ICU in the length of stay, and
on the overall ventilation time, for patients with chronic
limb-threatening ischemia, multilevel atherosclerosis and
high anesthesiology risk.

Material and methods. This study has a prospective,
superiority design with a study group (n=48) and a historical
control group (n=50) from 2010-2015. The objective of
the study was to compare the hybrid vascular approach
to the classical vascular surgical treatment of multilevel
atherosclerosis in patients with chronic limb-threatening
ischemia. The final endpoint was an improvement in
morbidity and mortality in the study group.

The volume of the study group was calculated using
the Muresanu formula.

The study was conducted at the Republican Clinical
Hospital. The control group was formed by selecting every
5" patient file after anonymization and codification of all
250 patients found in the hospital archive from the period
2010-2015.

Inclusion criteria: men and women, aged >50 y/o,
with multilevel atherosclerotic lesions and chronic
limb-threatening ischemia (Fontaine grades Il and IV,
Rutherford 4-6).

Exclusion criteria: presence of aortic infrarenal
aneurism >5.5cm, inoperable patients, terminal patients,
allergic to iodinated contrast material, presence of isolated
atherosclerotic lesions or absence of chronic limb-
threatening ischemia, refuse to sign informed consent,
non-compliant patients.

The study group enrolled all consecutive patients up
to n = 50 who met the inclusion criteria. These patients
underwent a hybrid approach combining open and
endovascular reconstruction. Of all 50 patients, 2 were
excluded because they did not show up for follow-up.
Follow-up was at 1 month and then at 3 months. ICU length
of stay and total ventilation time were analyzed.

A database was created with subsequent statistical
analysis using «SPSS» software. Tests used: Chi-square,
p-value, frequencies. The chi-squared test was considered
valid if the test statistic is chi-squared distributed under
the null hypothesis, specifically Pearson’s chi-squared
test. If the null hypothesis that there are no differences

between classes in the population is true, the test statistic
calculated from the observations follows a 2 frequency
distribution. If the p-value is greater than alpha, then we
have not rejected the null hypothesis and assume that there
is no significant difference between the two samples. We
set the significance level at 0.05.

The study protocol was approved by the Commission
on Biomedical Ethics of the Bukovinian State Medical
University (minutes of the Commission meeting No 4 from
the 19.12.2023 year).

The theme of the complex research work «Development,
justification and implementation of new approaches
to the diagnosis and treatment of some acute surgical
diseases, prediction of their course and prevention of
complications (state registration number: 0121U110501,
terms of execution; 01.2021-12.0225).

Results and discussion

Demographic data showed equal repartition among
men and women, without significant statistical difference
(x2=0.004, gl=1, p=0.952). The majority of patients were
men in both groups: 44 (91.7 %; CI 95 % [84.0-98.0])
in the study group and 46 (92.0 %; CI 95 % [84.0-98.0])
patients in the control group. The most frequent age
group among patients was 60-69 years: 21 (43.8 %; ClI
95 % [29.4-57.8]) in the study group and 28 (56.0 %; ClI
95 % [40.1-70.0]) patients in the control group. The next
frequent age group was 50-59 years: 17 (35.4 %; C1 95 %
[22.2-50.0]) in the study group and 13 (26.0 %; CI 95 %
[14.0-38.0]) patients in the control group. This data does
not show any significant statistical difference between
groups (x2=1.979, gl=3, p=0.577).

The most frequent comorbidity was arterial hypertension
with a higher rate in the study group—44 (91.7 %; CI 95 %
[83.3-98.1]) patients, whereas the control group showed 36
(72.0 %; CI1 95 % [59.1-85.1]) patients, that is a significant
statistical difference between groups (x2=6.317, gl=1,
p=0.012). The second most frequent comorbidity was the
ischemic heart disease, with a similar rate in both groups:
30 (62.5 %; CI 95 % [49.0-77.8]) in the study group and 32
(64.0 %; CI1 95 % [51.0-77.8]) patients in the control group,
without any significant statistical difference (x2=0.024,
gl=1, p=0.878). The third place among comorbidities was
chronic obstructive pulmonary disease, that was found
more frequently in the control group—32 (64.0 %; C1 95 %
[51.0-77.8]), compared to the study group — 23 (47.9 %;
Cl 95 % [32.6-62.7]) patients, but this did not show
a significant statistical difference (x2=2.573, gl=1, p=0.109).
Cerebrovascular disease, the fourth comorbidity analyzed
was identified approximatively at equal rates in both groups:
20 (41,7 %; CI 95 % [27,7-56,5]) in the study group, and
16 (32.0 %; CI 95 % [19.6-44.7]) in the control group,
without any significant statistical difference (x2=0.985,
gl=1, p=0.321). Diabetes mellitus was found also in
relatively equal proportions in each group: 17 (35.4 %; ClI
95 % [21.2-50.0]) —in the study group and 13 (26.0 %; ClI
95 9% [13.7-37.5]) patients in the control group, without any
significant statistical difference (y2=1.022, gl=1, p=0.312).

The most frequent anesthesiologic risk score, by ASA
grading scale, was ASA 3 (Severe systemic disease, that is
not incapacitating, mortality 1.8 %): 42 (87.5 %; Cl 95 %
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[76.5-95.9]) patients in the study group and 41 (82.0 %; Analyzing the ICU length of stay in the two groups,
Cl 95 % [72.0-92.0]) —in the control group, without any it was found that it was considerably shorter in the study
significant statistical difference between groups (32=0.571, group, with significant statistical difference (x2=18.897,

gl=1, p=0.450). gl=5, p=0.002) (Tab. 1).
Table 1
Intensive care unit length of stay
Study group Control group
Indicators n=48 n=50 p
Abs. P, % Cl1 95 % Abs. P, % Cl1 95 %
No stay 18 37.5 25.0-52.1 18 36.0 24.0-50.0
< 24 hours 28 58.3 43.8-72.9 15 30.0 18.0-42.0
25-48 hours 2 4.2 0.0-10.4 2 4.0 0.0-10.0 X2=18.897,
49-72 hours - - - 1 2.0 0.0-6.0 gl=5, p=0.002
3-5 days - - - 12 24.0 14.0-36.0
> 5 days - - - 2 4.0 0.0-10.0
Comparing the overall ventilation time between the two showed a shorter overall time on mechanical ventilation in
groups, a statistically significant difference was found which the study group (Tab. 2) (x2=14.519, gl=5, p=0.013).
Table 2
Overall time on mechanical ventilation.
Study group Control group
Indicators n=48 n=50 p
Abs. P, % Cl1 95 % Abs. P, % Cl1 95 %
No stay 36 75.0 62.5-85.4 24 48.0 34.0-62.0
< 24 hours 12 25.0 14.6-37.5 14 28.0 16.0-40.0
25-48 hours - - - 7 14.0 6.0-24.0 ¥X2=14.519,
49-72 hours - - - 3 6.0 0.0-14.0 gl=5, p=0.013
49-72 ore - - - 1 2.0 0.0-6.0
3-5 days - - - 1 2.0 0.0-6.0
In summary, both ICU and total ventilation times were well as total mechanical ventilation time, is shorter with
shorter with statistical significance in the hybrid approach statistical significance when hybrid revascularization is
group. Therefore, the use of hybrid revascularization used compared with traditional vascular surgery.
contributes to accelerated stabilization of the patient’s condition.
Therefore, the use of the hybrid vascular approach contributes Prospects for further research. Further studies
to accelerated stabilization of the patient’s condition. This is of the hybrid revascularization way effectiveness with
especially important in patients with comorbidities. In addition, a larger number of patients, improvement of the hybrid
it reduces the duration and cost of treatment. Thus, the hybrid revascularization way.
vascular approach is a promising way to treat limb ischemia.
This approach needs to be further translated into practice. Conflict of interest. The authors have no conflicts
of interest to declare.
Conclusion
ICU length of stay for patients with chronic limb- Funding Statement. This work received no external

threatening ischemia and multilevel atherosclerosis, as funding.
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TEPAJTHUN CYAUHHUN NIAXIJ CKOPOUY€E TEPMIHU NIEPEBYBAHHSI ITAI[IEHTIB 3 XPOHIYHOIO
3ATPO30I0 IEMIT KIHIIIBOK TA BATATOPIBHEBUM ATEPOCKJIEPOTUYHUM YPAKEHHSAM
V BIIIIJTEHHI THTEHCHUBHOT TEPATITT

C. Bapam’, A. I[ypxan', C. Manixa', B. Makcumwox?, /1. lomoposcoxuii®, @. Ipunuyx?®, P. Mapuyx®, T. Mapuyx*

Pecnyostikancbka kiaiHiyHa Jgikapas «Tumodeii Momusra»
(M. Knmunis, Pecny6utika MoJjosa)?,
BykoBUHCHKHIT JepKaBHHI MequuHUii yHiBepcuTer?, UepHiBenbKka o6acHa Kiiniuna jikapus®, Menquunuii nentp Angelholm?*
(YepuiBui, Ykpaina)

Pesrome.

XpoHiuHa imeMis, 110 3arpoXkye KiHI[iBII, € KIHIIEBOIO CTA/II€I0 aTEPOCKIICPO3y 1 4aCTO MOB’s13aHa 31 3HAYHOIO CEPLIEBO-CYANHHOIO
3aXBOPIOBAHICTIO, 1110 TIPU3BOMTH /10 BUCOKOTO PiBHs cMepTHOCTI. ['10puIHME MiXi/ MOEAHYE XipYpriuHi Ta eHI0BACKYISIPHI METOIH-
KH, sIKi 3a0€31euy0Th MaKCUMaJIbHy PEBACKY/SIPH3ALIiI0 OaraToOpiBHEBHX aTEPOCKICPOTHUHHX YPaXKeHb HIKHIX KIHIIIBOK, [IPU LLOMY
3 MEHILMM 9aCOM TIPOLIEAYPHU Ta MEHILIO TPABMATHYHICTIO MOPIBHSHO 3 KIACHIHUM MeTooM. OUiKyeThCs, 110 TPUBATICTh HepeOyBaHHs
Mali€HTIB y BIAIIICHH] IHTEHCUBHOT Teparii Oy/ie KOpOTIIOKO.

Meroro pociizkenHst OyB aHai3 3B’13Ky MK FOPHIHUM i X0J0M 1 TPUBATICTIO NepeOyBaHHs y BiIiICHHI IHTEHCHBHOI Teparii
HOPIBHSHO 3 KJIACHYHUM CYAMHHUAM XipyPri4HNAM ITiIX00M JJIs [TALI€HTIB i3 XPOHIYHOIO 3arpo3010 iieMil KiHI[iBOK, 6araropiBHEBHM aTepo-
CKJIEPO30M 1 BUCOKUM AQHECTE310JI0rYHIM PH3UKOM. [HIIIO0 KiHIIEBOO TOUKOIO € MTOPIBHSIHHS 3arajbHOI0 Yacy BEHTHJIALIT B IBOX rpyTax.

Marepian i MeToau qocTiKeHHs. Y JOCTIPKSHHI NOPIBHIOETHCS TPUBAJIICTh epeOyBaHHs y BiUIUICHH] IHTEHCUBHOT Teparii Ta
3aralibHUN Yac BEHTHIIAIIT MK JBOMA TPyIaMK — IPOCIIEKTHBHOO Ipymioro narientis (N = 48), siki oTpuMyBaiy ribpuaHy peBacKyJis-
pu3aiiro, Ta KOHTPOIBHOI rpyroto (N=50), siKy JTiKyBau KIACHYHOK PEBACKYIISIPU3ALIEr0 CyMH. BKITroueHi narienTy Manu 6araropis-
HEBI aTepOCKICPOTHYHI ypaxkeHHs! (a0pTalbHO-KIyOOBI, CTErHOBO-TIIAKOIIHHI Ta BUTIKAHHS) Ta XPOHIUHY iMIEMito, 110 3arpoxyBaja
kinuiskam (crynens I ta 1V 3a @oHTeiHOM).

CrBopeHo 6a3y JaHHX 3 MOAAIBIINM CTATUCTUYHHM aHAIII30M 3a JOIIOMOI0I0 Iporpamuoro 3abesneuents «SPSS». Bukopucrani
TECTH: Xi-KBaapaT, 3HAYCHHsI P, 9acTOTH. TecT Xi-KBaapar BBaYKABCs JIHCHHM, SIKIIO CTATHCTHKY Xi-KBaapaT PO3MOALICHO 33 HYJIbOBOO
rinore3o01o, 30kpemMa, 3a KputepieM xi-kBaapar [lipcona. SIkio HynbOBa rimoresa npo BiACYyTHICTh BiAMIHHOCTEH MK KilacaMH B I10-
HyJsiLii BipHa, TECTOBA CTATHCTHKA, 0OYKCIIeHa Ha OCHOBI CIIOCTEPE)KEeHb, BIAMOBIIAa€ PO3MOALTY 4acTOT 2. SIKI0 P-3Ha4eHHs Oiiblie
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3a asb(da, TO MU He BIIKMIAIH HYJIbOBY TilIOTE3y Ta MPUIYCKAIH, [0 HEMAE iICTOTHOI PI3HMII MIX JBOMa 3pa3KaMu. MU BCTaHOBIIIN
piBens 3HauymocTi 0,05.

[TpoToxon mocCimKeHHS 3aTBEP/KEHO KOMICieIo 3 6ioMean4HOol eTHKN ByKOBHHCHKOTO Aep>KaBHOTO MEAWIHOTO YHIBEPCHTETY
(mpotokon 3aciganns komicii Ne 4 i 19.12.2023 p.).

Tema KOMITIEKCHOT HAYKOBO-I0CIiTHOT poOoTH: «P0o3po0Ka, 00TpyHTYBaHHS Ta BIPOBAKEHHSI HOBHX ITiJIXO/IB 10 AIarHOCTHKH Ta
JIKyBaHHS JSSKHX TOCTPUX XipypriyHUX 3aXBOPIOBaHb, IIPOTHO3YBAaHHS iX 1epebiry Ta mpodilakTHKH yCKIIaHeHb (HOMEp JIepKaBHOI
peecrpanii: 0121U110501, tepminu Buxonanns: 01.2021-12.2025 pp.).

Bymo npoananizoBaHo TpHBaJicTh epeOyBaHHS y BIIIICHH]I IHTEHCHBHOI Teparril Ta 3aralbHUN 4ac BEHTWIAII] y ABOX Ipymax.
Sk BimineHHs IHTEHCUBHOI Tepartii, Tak i 3araJbHUI 4ac BeHTHIILIT Oy KOPOTIIMMH B TPYIIi TIOPHAHOTO MiIXOY 31 CTATHCTUYHOIO
3HauyIicTio. ToMy 3acToCyBaHHS riOpUIHOT peBACKYISIPH3aLIil CIpHsie IPUCKOpeHiit crabimizamii ctany xBoporo. Takum 4MHOM, BH-
KOPUCTaHHS TIOPHIHOTO CyIUHHOTO JOCTYITy CIPHSIE IPUCKOPEHiH cTabinmizanii crany xBoporo. Lle ckopouye TpHBamicTh JTiKyBaHHS,
BapTICTH JIiKyBaHHS. TakuM YHHOM, TIOPUAHUI CyANHHUH MiJIX1/ € IIePCIIeKTHBHUM CHOCOO0M JIIKyBaHHS imeMii KiHIiBok. Lleit mosix
noTpelye MOJaIbIIOT0 BIPOBAIKEHHS HA TIPAKTHIL.

HoBuHka, 1o1aHa pyKONHCOM JI0 BXe OITyOJIiKoBaHOT HayKOBOT JIiTepaTypu: cama ribpuaHa peBacKyisipr3alis € BiJHOCHO HOBUM
BHJIOM JIIKyBaHHS INAIIEHTIB 3 0araTopiBHEBUMH aTepOCKICPOTHIHUMH YPaKCHHSIMH. AHaJI3 TPUBAJIOCTI epeOyBaHHs MaIi€HTIB
y BiIJIiICHH] IHTEHCHBHOI Tepartil, IKUM IPOBOIMIIH T1OPHIHY peBacKyISIpHU3aIilo, MOPIBHIHO 3 KIIACHIHOIO XipyprivHOIO PeBacKyIIs-
pH3ali€lo, TOTIOBHIOE CyJacHi JIiTepaTypHi JaHi.

TpusamicTs nepeOyBaHHs y BiJIIeHH] IHTEHCUBHOI Teparii MaIieHTiB i3 XpOHITHOIO 3arpO3JIMBOIO IMEeMi€l0 KiHIIBKY Ta Oara-
TOPIBHEBUM aTEPOCKIIEPO30M, a TAKOXK 3araJIbHUI Yac MITYYHOI BEHTHIISLIT JISTEH € CTATHCTHYHO 3HAYMMO KOPOTIIMMH Y BHITAKax
3aCTOCYBaHHs TOPUAHOI peBacKy IIpH3allii HOPIBHSHO 3 KJIACHYHHUM CYJHHHHUM XipypPTridHUM ILITXOM.
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AND NOSOLOGICAL CHARACTERISTICS
. . OF TRAFFIC INJURIES IN CHILDREN
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Summary

All over the world, children’s injuries receive considerable attention. Road traffic injury is the main cause of child death.

The aim of the research. To study and evaluate the clinical and nosological characteristics of traffic injuries in children as
a medical and sanitary consequence of an emergency situation.

Research materials and methods. This work is a continuation of the previous research [2], and is based on the study and
retrospective analysis of 259 cases of children injured as a result of a traffic accident in the Kyiv and Chernivtsi regions in
2018-2019. The array of this study was formed by the method of irreversible randomization from the total array of 1,671 cases
of traffic injuries that occurred in urban and rural areas of these regions. This work was carried out within the framework of
the Doctoral Thesis «Traffic accidents (clinical-epidemiological, clinical-nosological characteristics, clinical features of the
course of the traumatic process, principles of medical care)», approved by the Academic Council of the «Ukrainian Scientific
and Practical Center of Emergency Medical Aid and Disaster Medicine» of the Ministry of Health of Ukraine (Minutes of the
meeting of the Scientific Council No. 6, December 15, 2020), in accordance with the provisions of the Declaration of Helsinki
and approved by the Bioethics Commission of the «Ukrainian Scientific and Practical Center of Emergency Medical Aid and
Disaster Medicine» of the Ministry of Health of Ukraine (Protocol No. 10, December 8, 2020).

Research results. As a result of the research it was established that in the total number of children with road traffic injuries,
the largest specific weight have children with the extent of damage to two anatomical and functional areas (AFA) —47.67 %, and
the smallest specific weight — four AFA (13.95 %). In 84.88 % of traffic injuries in children, they are polysystemic, i.e. two or
more AFA are damaged, in the mass of the dead, the specific weight of such an injury is 90.91 %. The highest mortality rate was
observed in children with damage to three AFAs (15.00 %), with damage to one AFA the mortality rate was 7.69 %, with damage
to two AFAs —14.63 %, with damage to four AFAs —8.33 %. In the total number of injured children, the most frequent injury is to
the head (82.56 %), and the least frequent is damage to the abdomen and pelvis with a specific gravity of 13.95 %. Limb injuries
(56.98 %), chest injuries (41.86 %) and spine injuries (16.28 %) are also quite common in children. The combination factor in
the general field is 2.26, in the field of the dead —2.46 and in the field of the survivors—2.23. The highest mortality is observed in
victims with abdominal and pelvic trauma (25.0 % each), which is almost twice as high as the mortality in the general population
(12.79 %). In second place is the mortality rate of children with chest trauma— 19.44 %, with head trauma—16.90 %, with spinal
trauma — 7.14 %. The lowest mortality rate was recorded for children with limb injuries —4.08 %.

Conclusions. 1. Traffic injuries in children in 84.88 % of cases are multicomponent, the combination ratio in the total mass is
2.26. 2. Head (82.56 %), limbs (56.98 %) and chest (41.86 %) are most often injured in traffic accidents. 3. The highest mortality
rate is observed in children with pelvic and abdominal trauma (25.0 % each).

Key words: Traffic Injury; Children; Clinical and Epidemiological Characteristics; Emergency Situation.

Introduction
Injuries to children receive considerable attention
worldwide [1, 3-5]. Road traffic injuries are the leading

accident victims, they should be taken into account when
developing clinical routes and clinical protocols for the
provision of medical care [21-22]. That is, the clinical and

cause of death and disability not only among adults, but
also among children [1, 3, 4, 6-10]. Taking into account
the current Ukrainian legislation, road traffic accidents are
considered an emergency situation in Ukraine (clause 1.6
of article 2 of the Code of Civil Protection of Ukraine [11]).

In different countries of the world, the infant mortality rate
ranges from 3.5 % (Sweden) to 19.1 % (Romania) [6, 12-18], in
Ukraine, according to our data, the mortality rate is 12.79 % [2].

Recently, all over the world and especially in Ukraine,
road traffic injuries have received a lot of attention [2-4, 9,
16-20], but the available sources of scientific information,
especially in Ukraine, do not sufficiently reflect their
clinical and nosological characteristics in children.

Since clinical and nosological characteristics (extent
of damage, damaged anatomical-functional area and
combination factor of damage) are risk factors and can
influence the outcome of the traumatic process in road

nosologic signs of road traffic injury are the fundamental
basis for the above-mentioned protocols and routes.

The aim of the research. To study and evaluate the
clinical and nosological characteristics of traffic injuries
in children as a medical and sanitary consequence of an
emergency situation.

Research materials and methods

This work is a continuation of the previous research
[2], and is based on the study and retrospective analysis of
259 cases of children injured as a result of a traffic accident
in Kyiv and Chernivtsi regions in 2018-2019. The array
of this study was formed by the method of irreversible
randomization from the total array of 1,671 cases of traffic
injuries that occurred in urban and rural areas of these
regions. Randomization of the sample was carried out
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according to the age of children 0-18 years. Road traffic
injuries in children represent 15.50 % of the total mass of
injured people. According to the law of large numbers,
the volume of the research array is higher than necessary
and sufficient. As in the previous study, we used the age
gradation: nursery period (0-3 years), preschool period (3-6
years) and school period (6-18 years). This gradation of age
periods corresponds to the social function of children’s life
activities and, as noted in the previous article, is optimal.
We analyzed the main clinical and nosologic
characteristics: the volume of the lesion, the damaged
anatomical and functional area (AFA). For the purpose
of the clinical focus of the study, the influence of the
size of the lesion and the damaged AFA on the outcome
of the course of the traumatic disease was studied, i.e.
a distribution according to these characteristics was made
in the mass of the dead and in the mass of the children who
survived. The mortality rate among children was 12.79 %.
To determine the probability of the data, we used non-
parametric and parametric methods of statistical analysis,
as well as the law of formal logic and fractal analysis
with the calculation of the distribution dissipation index.
Calculations were performed in the Statistica system.

This work was carried out within the framework
of the Doctoral Thesis «Traffic accidents (clinical-
epidemiological, clinical-nosological characteristics,
clinical features of the course of the traumatic process,
principles of medical care)», approved by the Academic
Council of the «Ukrainian Scientific and Practical Center
of Emergency Medical Aid and Disaster Medicine» of the
Ministry of Health of Ukraine (Minutes of the meeting
of the Scientific Council No. 6, December 15, 2020),
in accordance with the provisions of the Declaration of
Helsinki and approved by the Bioethics Commission of the
«Ukrainian Scientific and Practical Center of Emergency
Medical Aid and Disaster Medicine» of the Ministry of
Health of Ukraine (Protocol No. 10, December 8, 2020).

Research results and their discussion

One of the important clinical and nosologic
characteristics of a road traffic injury is the extent of
damage.

In accordance with the purpose of our study, we divided
the study field according to the extent of damage (the
number of damaged anatomical and functional areas) in the
entire field. The results of this analysis are shown in Fig. 1.

Distribution of affected children by the
number of damaged AFA (%)

13,95

23,26

15,12 m1AFA

m2AFA
3 AFA

47,67
m4 AFA

Fig. 1. Distribution of the array by the volume of the lesion

As can be seen from the data in the diagram (Fig. 1),
in the entire array, the largest specific weight of affected
children is given by the volume of damage to two
AFAs — 47.67 %, and the smallest specific weight of
children is given by the volume of damage to four
AFAs — 13.95 %. Victims with damage to one AFA
make up 15.12 %, with damage to three AFA —23.26 %.
The coefficient of the ratio of the maximum indicator
of specific gravity to the minimum indicator of lesion

volume is 3.42, which indicates a high dispersion of the
distribution.

Thus, in 84,88 % of traffic accidents in children they
are polysystemic, i.e. two or more AFAs are damaged.

To verify the influence of the size of the lesion on the
occurrence of a negative outcome of the course of the traumatic
process in children and the distribution of victims in the
resulting groups by the size of the lesion, a corresponding
analysis was conducted, the data of which are shown in Table 1.

Table 1
Analysis of the distribution of the study array by the size of the lesion in the resulting groups
Extent of damage The survived Those who died General array
(number of AFA) % * %** rank % * %** rank % rank
1 92,31 16,00 3 7,69 9,09 3 15,12 3
2 85,37 46,67 1 14,63 54,55 1 47,67 1
3 85,00 22,67 2 15,00 27,27 2 23,26 2
4 91,67 14,67 4 8,33 9,09 3 13,95 4
5 - - - - - - - -
Total - 100,0 - 100,0 - 100,0 -

Notes: * distribution of the array of victims according to the outcome of the traumatic process in groups according

to the volume of damage;
** distribution of the array of victims in the effective group.
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As a result of the analysis of the data in Table 1, the
regularity of the coincidence of the ranking places in the
result groups and in the general array of the study was
determined, but the specific weight indicators differ. In the
array of survivors in all groups, according to the number of
damaged AFA, the specific gravity indicators are close in
value and within the limits of statistical error. In the array of
victims, such indicators are somewhat different. Damage to
five AFA was not observed to a statistically significant extent.

In the array of injured children who survived, the
largest specific weight is given by victims with damage
to two AFA (46.67 %), and this indicator is close to the
indicator of specific weight in the general array, the
difference is 1 %, which is within the limits of statistical
error. Victims with damage to two AFA (22.67 %) are
in second place, with damage to one AFA (16.00 %) in
third place, and four AFA (14.67 %) in the last place. The
maximum-to-minimum ratio of the survivor array is 3.18,
indicating a high dispersion of the distribution.

In the array of injured children with a negative course
of the traumatic process, in the first place with a specific
weight of 54.55 % there are also victims with damage to
two AFA, which is by 6.88 % in the absolute value of the
intensive indicator, or by 14.43 % from the indicator of the
basic level more than the index of the total array. In the
second place are the victims with the volume of damage
to three AFA (27.27 %), which is 4.01 % in the absolute
value of the intensive indicator, or 17.24 % more than the
indicator of the basic level. The third place is occupied by
victims with damage to one and four AFAs with a specific

weight of 9.09 %. The coefficient of the ratio of the
maximum to the minimum in the mass of the dead is 6.0,
which indicates a very high dispersion of the distribution.

In victims with damage to one AFA, the mortality is
7.69 % and is the lowest, that is, by 5.10 % in the absolute
value of the intensive indicator, or by 39.87 % of the base
level less than the mortality in the general array of the
study. In the group of victims with two damaged AFAs, the
mortality rate is 14.63 %, which is 1.84 % in the absolute
value of the intensive indicator, or 14.39 % more than
the base level indicator. Mortality is highest in victims
with damage to three AFASs (15.00 %), which is 2.21 % in
absolute value of the intensive indicator, or 17.28 % more
than the indicator of the basic level. In victims with damage
to four AFA, the mortality is 8.33 %, which is 4.46 % in
the absolute value of the intensive indicator, or 34.87 % of
the base level more than the indicator of the general array.

The performed polychoric analysis of the data in Table
1 made it possible to establish that there is a positive
(¢ 2 =0.0085), weak (C=0.070), but unlikely (y 2 = 2.20)
relationship, occurring with a degree of freedom greater
than 1, which indicates the influence of many other risk
factors. Such risk factors include the severity of damage
and the specific damaged AFA.

Also, an important clinical and nosological sign that
characterizes a road traffic injury and has an impact on
the outcome of the traumatic process is a proven damaged
AFA. The results of the distribution of the array of affected
children according to the sign of damaged AFA in the
general array of the study are shown in Figure 2.

Distribution of victims by damaged AFA (%)

100 8256
80 56,98
60 41,86
40 -
. 16,28 13,95 13,95 B
0 : — - : |
e ] hrd c ] v
s« = £ g 3 E
T o wm (@) o [a _
g < E;
I <

Fig. 2. Distribution of victims by damaged AFA (%)

As can be seen from the diagram (Fig. 2), in the total
number of injured children, the most common injury is the
head (82.56 %), and the least common is the injury to the
abdomen and pelvis with a specific gravity of 13.95 %.
Limb damage (56.98 %) and chest damage (41.86 %) are
also quite common in children. The coefficient of the ratio
of the maximum to the minimum indicators is 5.92, which
indicates a very high dissipation of the distribution.

In order to verify the influence of the damaged AFA on the
outcome of the traumatic process in children injured as a result
of aroad accident, the array was divided into effective groups.
The data of the analysis are given in Table 2.

When analyzing the data in Table 2, the coincidence of
the ranks in the survivors’ array with the general array can
be traced, but the indicators of specific weight are slightly
different. Head and neck injuries are most often observed in

children who survived traffic accidents (80.00 %), the least
often observed injuries are abdomen and pelvis—12.00 %
each. Spine injuries as a component of polysystemic
trauma in children occur in 17.33 %, chest injuries in
38.67 %, limb injuries in 62.67 %. The combination ratio
for child survivors is 2.23, which means that, on average,
each affected child suffers damage to at least two AFASs.

In the array of victims with a negative result of the
course of the traumatic process, 100.0 % of the victims have
head and neck injuries. There is no coincidence of ranks in
the array of the dead. Damage to the chest is in the second
place by specific gravity —63.64 %. Damage to the spine in
victims of this result group is the least common (9.09 %).
Abdominal and pelvic injuries occur in 27.27 %, which is
2.3 times more than in survivors. Limb injuries occur only in
18.18 %, which is 3.5 times less frequent than in survivors.
The combination factor in deceased children is 2.46.
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Table 2

Analysis of the distribution of the array of affected children according to the damaged AFA in the resulting groups
The survived Those, who died General array

Damaged AFA % * %o** rank % * %o** rank % rank

Head and neck 83,10 80,00 1 16,90 100,0 1 82,56 1
Spine 92,86 17,33 4 7,14 9,09 5 16,28 4
Chest 80,56 38,67 3 19,44 63,64 2 41,86 3
Abdomen 75,00 12,00 5 25,00 27,27 3 13,95 5
Pelvis 75,00 12,00 5 25,00 27,27 3 13,95 5
Limbs 95,92 62,67 2 4,08 18,18 4 56,98 2
The combination factor - 2,23 - - 2,46 - 2,,26 -

Notes: *distribution of the array of victims according to the outcome of the traumatic process in groups of damaged AFA;

** distribution of the array of victims in the effective group.

On the other hand, the highest mortality rate in
victims of specifically damaged AFA is in victims with
abdominal and pelvic trauma (25.0 % each), which
is almost twice as high as the mortality rate in the
general population. In second place is the mortality
rate of injured children with a chest injury — 19.44 %.
The mortality rate for victims with a head injury was
16.90 %, which is also higher than the mortality rate
in the general population. The lowest mortality rate
was recorded for children with limb injuries (4.08 %),
which is three times lower than the mortality rate in the
general population. The mortality rate is also lower than
the general rate for victims with a spinal cord injury —
7.14 %.

Polychoric analysis of the data in Table 2 allowed
us to establish that there is a positive (¢ 2 =0.0413),
moderate (C=0.0200) and probable (y 2 =10) relationship
between the damaged AFA and the outcome of the
traumatic process in children with DTT .69), and the
above provisions are within the limits of the probability
field.

In the analysis of clinical cases it was found that
the very high mortality rate in children with abdominal
and pelvic injuries is due to untimely compensated and
uncontrolled bleeding.

References:

Conclusions

1. Road traffic injuries in children are severe and
multicomponent in 84.88 % of cases. The combination
factor in the whole array is 2.26, which determines the
volume and severity of damage.

2. There are clinical and anatomical forms of damage
that are most characteristic of traffic injuries. For example,
children’s head (82.56 %), limbs (56.98 %) and chest
(41.86 %) are most often injured as a result of traffic accidents.

3. Mortality as a result of road traffic injury in children
remains significant and probable and depends on the
clinical and anatomical form of damage. The highest
mortality is observed in pelvic and abdominal injuries
(25.0 % each), the lowest —in limb injuries (4.08 %).

Perspective of further research

In the near future, it is planned to study the severity of
road traffic injuries in children on a life-like model, which
will allow further development of clinical routes for the
injured child and substantiate clinical protocols for the
provision of medical care at various stages of care.

Conflict of interest: none.

Sources of funding: self-financing.

1. UNISEF. Child and adolescent injuries. Road traffic injuries and drowning are leading causes of death worldwide [Internet]. 2023
[cited 2023 Nov 21]. Available from: https://www.unicef.org/health/injuries

2. Guryev S, Kushnir V, Grebeniuk V, Volianskyi P. Evaluation of the clinical and epidemiological characteristics of road traffic
injuries in children as a medical and sanitary consequence of a man-made emergency. Neonatol. hir. perinat. med. [Internet]. 2023Dec.28
[cited 2024 jan.6];13(4(50):78-83. Available from: http://neonatology.bsmu.edu.ua/article/view/293444

3. Slootmans F, Bijleveld F. European Commission. Facts and Figures Children. European Road Safety Observatory. Brussels,
European Commission, Directorate General for Transport [Internet]. 2022 Jun [cited 2023 Nov 21]. Available from: https://road-safety.
transport.ec.europa.eu/system/files/2022-08/ff_children_20220706.pdf

4. Cloutier MS, Beaulieu E, Fridman L, et al. State-of-the-art review: preventing child and youth pedestrian motor vehicle collisions:
critical issues and future directions. Ing Prev. 2021;27(1):77-84. doi: 10.1136/injuryprev-2020-043829

5. Llentp rpomaacbkoro 310poB’st MO3 Vkpainu. J{itn: 10poxkHO-TpaHcnopTHIi TpaBmarusM [[Hreprer]. 2018 Uep 16 [uuroBaHo
2023 Jluc 10]. docrynuo: https://phc.org.ua/news/diti-dorozhno-transportniy-travmatizm

6. Popa S, Ciongradi Cl, Sarbu I, Bica O, Popa IP, Bulgaru-lliescu D. Traffic Accidents in Children and Adolescents: A Complex
Orthopedic and Medico-Legal Approach. Children (Basel) [Internet]. 2023[cited 2023 Nov 11];10(9):1446. Available from: https://
www.mdpi.com/2227-9067/10/9/1446. doi: 10.3390/children10091446

7. Ozturk EA. Burden of deaths from road traffic injuries in children aged 0-14 years in Turkey. East Mediterr Health J.

2022;28(4):272-80. doi: 10.26719/emh;j.22.013

8. Nagvi G, Johansson G, Yip G, Rehm A, Carrothers A, Stéhr K. Mechanisms, patterns and outcomes of paediatric polytrauma in
a UK major trauma centre. Ann R Coll Surg Engl. 2017;99(1):39-45. doi: 10.1308/rcsann.2016.0222

9. Nufiez-Samudio V, Mayorga-Marin F, Lépez Castillo H, Landires I. Epidemiological Characteristics of Road Traffic Injuries
Involving Children in Three Central American Countries, 2012-2015. Int J Environ Res Public Health [Internet]. 2020[cited 2023 Nov
11];18(1):37. Available from: https://www.mdpi.com/1660-4601/18/1/37 doi: 10.3390/ijerph18010037

116



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

10. Padonou C, Bognon G, Alihonou F, Zohoun L, Bavi S, Sagbo G. Factors Associeted with Home Accidents in Childhood at
Regional Teaching Hospital of Ouémé Plateau. Open Journal of Pediatrics. 2022;12:358-63. doi: 10.4236/0jped.2022.122040

11. Bepxosna Payia Ykpainu. Kogekc nuinsHoro 3axucry Ykpainu. Kogexkc Yipainu Ne 5403-VI [Turepuer]. 2013 Tpa 14 [pena-
xoBaHo 2023 YKo 5; muroano 2023 Jluc 10]. TocrynHo: https://zakon.rada.gov.ua/laws/show/5403-17#Text

12. Mirahmadizadeh A, Hemmati A, Zahmatkesh S, Saffari M, Bagheri P. Incidence of accidents and injuries in children under
6 years old in southern Iran: a population-based study. J Inj Violence Res [Internet]. 2020[cited 2023 Nov 11];12(2). Available from:
https://jivresearch.org/jivr/index.php/jivr/article/view/1280/860 doi: 10.5249/jivr.v12i2.1280

13.Mitchell RJ, Cameron CM, McMaugh A, Lystad RP, Badgery-Parker T, Ryder T. The impact of childhood injury and injury
severity on school performance and high school completion in Australia: a matched population-based retrospective cohort study. BMC
Pediatr [Internet]. 2021[cited 2023 Nov 11];21(1):426. Available from https://bmcpediatr.biomedcentral.com/counter/pdf/10.1186/
512887-021-02891-x.pdf doi: 10.1186/s12887-021-02891-x

14. Cetintas I, Akgiin Kostak M, Cumur E. The safety measures against home accidents of mothers of 0-6 age group children and
related factors. J Educ Res Nurs. 2022;19(4): 429-36. doi: 10.5152/jern.2022.33339

15. Theofilatos A, Antoniou C, Yannis G. Exploring injury severity of children and adolescents in volved in traffic crashes in Greece.
J. Traffic Transp. Eng. (Engl. Ed.). 2021;8(4):596-604. doi: 10.1016/j.jtte.2020.07.005

16. Lee YY, Fang E, Weng Y, Ganapathy S. Road traffic accidents in children: the ‘what’, ‘how’ and ‘why’. Singapore Med J.
2018;59(4):210-6. doi: 10.11622/smedj.2017114

17. Tetali S, Edwards P, Murthy GV, Roberts I. Road traffic injuries to children during the school commute in Hyderabad, India:
cross-sectional survey. Inj Prev. 2016;22(3):171-5. doi: 10.1136/injuryprev-2015-041854

18. Al-Balbissi AH. Role of gender in road accidents. Traffic Inj Prev. 2003;4(1):64-73. doi: 10.1080/15389580309857

19. Dai W, LiuA, Kaminga AC, Deng J, Lai Z, Wen SW. Prevalence of Posttraumatic Stress Disorder among Children and Adolescents
following Road Traffic Accidents: A Meta-Analysis. Can J Psychiatry. 2018;63(12):798-808. doi: 10.1177/0706743718792194

20. Ghiasvand H, Roshanfekr P, Ali D, Ardakani HM, Stephens AN, Armoon B. Determinants of road traffic injuries in Iranian children;
results from a National Representative Demographic- Health Survey 2010. BMC Pediatr [Internet]. 2020[cited 2023 Nov 11];20(1):231.
Available from: https://bmcpediatr.biomedcentral.com/counter/pdf/10.1186/s12887-020-02127-4.pdf doi: 10.1186/512887-020-02127-4

21 Guryev SO, Kushnir VA, Grebeniuk V1, Biltsan OV. Clinical and epidemiological characteristics of road traffi ¢ injuries in the conditions
of regional city. Clinical and experimental pathology. 2023;22(1):9-14. doi: 10.24061/1727-4338.XXI11.1.83.2023.02. (in Ukrainian)

22. Guryev SO, Kushnir VA. Clinic-anatomical characteristic of the traffic—transport trauma in the megapolis environment. First
communication: the damage volume. Klinichna Khirurhiia. 2022;89(9-10):29-33. doi: 10.26779/2522-1396.2022.9-10.29. (in Ukrainian)

OLIHKA KJIHIKO-HO30JOI'TYHOI XAPAKTEPUCTHAKHU JOPOXKHbO-TPAHCIIOPTHOI TPABMMU Y JITEN
SIK MEJUKO-CAHITAPHUI HACJIJOK HAJA3BUYAMHOI CUTYAILIIl TEXHOTEHHOI'O XAPAKTEPY

C.0.Iyp’es*, B. A. Kywnip'?, B. I. Ipebeniox®

Jep:kaBHuUii 3aKi1a] « YKpPaiHCbKMI HAYKOBO NPAKTHYHHI LEHTP eKCTPEHOI MeIMYHOI JONOMOIM Ta MeAMLIMHU KaTacTpod
MO3 Ykpainu»!, [HCTUTYT Jep3KaBHOIO YIPABIIHHS TA HAYKOBHX J0CTI/KeHb 3 HUBLILHOIO 3aXUCTY?
(m. KuiB, Ykpaina),
ByKOBHHCHKHIT IepP:KABHUIT MeIHYHUT yHiBepcuTeT 3
(m. YepHiBui, Ykpaina)

Pe3rome

Y BChOMY CBITI TpaBMaTu3My JiTeil NPUAITSIETHCS 3HAUHA yBara. JJOpoXHBO-TPAHCIIOPTHA TPaBMa MOCiZa€ OCHOBHE MicCIIe cepejl
HPHUYHH, SKi TPU3BOASATH J10 3arubeni autunu [1].

MeTa gociizkeHHs. BUBYHMTH i OLIHUTH KIIIHIKO-HO30JIOTIUHY XapaKTEPUCTUKY JOPOKHbO-TPAHCIIOPTHOT TPABMHU y JiTEH SK
ME/IMKO-CaHITapHOTO HACIIIKY HaaA3BUYaHHOI cuTyawil.

Marepiasu i MmeToau 1ociizkeHHs1. JlaHa poGoTa € MPOIOBKEHHSIM ITONEPEAHBOT0 H0CITIKEHHsI [2] 1 IPYHTY€eThCsI HA BUBYCHHI Ta
PETPOCIIEKTHBHOMY aHauti3i 259 BHITAIKiB MOCTpaX IakX IiTeH yHACII 0K JOpOXHBO-TpancnopTHOT mpuroau (JITIT) 8 Kuiscekiii Ta Uep-
HiBenbKil obnactsx 3a 2018-2019 poku. MacuB gaHOT0 AOCITIKEHHS (OPMYBaBCs METOZOM 0€33BOPOTHOI paHAOMi3allii i3 3arajqbHOrO
macuBy 1671 Bunaaky nopoxubo-rpancinoptaoi Tpasmu (JITT), siki cTamucs y MiCbKiii Ta CIbChKil MiCIIEBOCTI 3a3HaueHUX 00JIaCTeN.
Jlana poGoTa BUKOHAHA B paMKax JAUCEPTAIiiHOI pOOOTH 32 TEMOIO «J0pOXKHBO-TPAHCIIOPTHA TpaBMa (KJIiHIKO-CITiIeMioIoriaHa, KIiHiKo-
HO30JIOTiYHa XapaKTEePUCTHKA, KIIHIUHI 0COOIMBOCTI Mepediry TpaBMaTHYHOTO MPOLECY, IPHHIUIK HAJAHHS MEMYHOT JOIIOMOTH),
3aTBepLKeHOI0 Ha Buewnii paai /13 «YkpaiHchKHii HAyKOBO-IIPAKTHYHHUM LIEHTP eKCTPEHOT MEANYHOT IOIOMOTH Ta MEIULIUHHU KaTacTpod
MO3 VYkpaiuu (nporokos 3aciganst Buenoi pagu Ne 6 Big 15 rpyanst 2020 poky), 3 1oTpuMaHHSIM YMOB [elibCiHCHKOI eKiapaltii Ta
CXBaJICHO KoMicieto 3 6ioeTrku JI3 « YkpaiHChKHI HayKOBO-TIPAKTUYHHHN LIEHTP €KCTPEHOT MEANYHOT IOIIOMOTH Ta MEIULIUHHU KaTacTpod
MO3 Vkpainu (nporokos Ne 10 Big 08 rpyaus 2020 poky).

Pe3yabraT qocaiKeHHs. Y pe3ynbrari BAKOHAHOTO JIOCHIPKEHHS] BCTAHOBJICHO, 10 B 3araJIbLHOMY MacHuBi JiTeH 3 JOPOXKHBO-
TPAHCIIOPTHOIO TPABMOIO HAWOLIbIIY IMTOMY Bary MarTh JIiTH 3 00CSITOM ypaXKeHHs 1Bi aHatoMO-(yHKIioHabHI HistHku (ADI) —
47,67 %, a Haiimenury nuromy Bary —4otupu AD/ (13,95 %). V 84,88 % 10p0oskHBO-TPAHCIIOPTHA TPaBMA Yy JITEH € MOTiCHCTEMHOIO,
TOOTO MOIIKOKYIOThCsS /1Bi 1 Oibiiie ADJ], y MacuBi moMepiinx MuToma Bara Takoi TpaBMu cranoButh 90,91 %. Haiiguia netanpHicTh
criocrepiraiacs y NOCTpaXAanux iTei 3 nomkomkeHHsM Tpbox ADIT (15,00 %), npu nomikowkerHi ofniei ADJ] neranbHicTh Oyi1a
7,69 %, npu nomrkomkeHHi 180X ADJ]— 14,63 %, a mpu norkomkeHHi 9oTupbox ADJ]— 8,33 %. V 3aranbHOMY MacuBi MOCTPAKAATHX
JiTell HalyacTilie 3yCTpivaeThes MOIKOKEHHS rosioBH (82,56 %), a Haipi/iiie — MOIIKO/KEHHS! )KHBOTA I Ta3a i3 MOKA3HUKOM [HTO-
Moi Baru 110 13,95 %. Takox JOCHTB 4acTo y IiTeH 3yCTPiYaroThCs MOIMIKOMKEHHs KiHIIBOK (56,98 %) i moMKOKeHHS TPYAHOT KIIITKH
(41,86 %) ta xpebTa—16,28 %. KoedimieHT noejHaHHs B 3arajbHOMY MacuBi CTaHOBHTH 2,26, y MacuBi 3arutinux — 2,46, a y Macusi Tux,
1110 BKWIIH, — 2,23, HaiiBuIiia JIeTaJIbHICTh CIIOCTEPIracThesl y MOCTPaXKIaiuX 3 abI0MiHAIBHOIO TPABMOIO i TpaBMoto Tasa (1o 25,0 %),
1110 Maiike BJIBIi IEPEBHIIy€ JICTaNIbHICTh y 3aranbHOMy MacuBi (12,79 %). Ha npyromy micui riepeGyBae JIeTaabHICTh Y OCTPaX IaIuX
niTei, y sikux Oyna HasBHa TopakajipHa TpaBMa — 19,44 %, npu TpaBMi ronoBu JietanbHicTh craHoBmiIa 16,90 %, npu tpaBmi xpedTa —
7,14 %. HaiimeHIa ieTabHICTh 3a(iKCOBaHA Y MOCTPAKIAATUX TITCH 3 MOMIKOIKECHHIM KiHIiBOK — 4,08 %.
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BucnoBku. 1. JIopoxHbO-TpaHcoOpTHa TpaBMa y aitel y 84,88 % BumnankiB € 6araTOKOMIIOHEHTHOIO, KOe(IMi€HT MO€THAHHS
B 3araJIbHOMY MacHBi CTaHOBHTH 2,26. 2. Haituacrime y giTel BHACIIJOK JTOPOKHBO-TPAHCIIOPTHOT IPUTOAM MOIMIKO/KYIOTHCS TOJIOBA
(82,56 %), kinuisku — (56,98 %) Ta rpynua xiitka (41,86 %). 3. HaiiBuiua JieTabHICTh CIIOCTEPIraeThes Y AiTEH 3 TPaBMOKO Tasy Ta

abromiHanpHO TpaBMoto (1o 25,0 %).
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MATEMATUVYHE ITPOTHO3YBAHHA 3MIH
PIBHA CMUICTEMIM TPAHCMEMbBPAHHUMX
BUIKIB CD40-CD40L ITPV PI3BHMX METOZJAX

A. B. Cemkosuut, /[. B. /[mumpice® 3HEBOJIEHHS Y IITEN

KHIT «IBano-®pankiBchka obnacHa quTsya KIiHIYHA
nikapHs [Bano-®paHKiBchKoT 001acHOT pam»

(m IBano-®paHkKiBchbK, Ykpaina)?,

BiHHMIBKHI HaiOHAIBHUH MEIWYHUN YHIBEPCUTET
imeni B. I. ITuporosa (M. Binuwiyst, Ykpaina)?

Pe3rome

Ponb cuenanvroi cucmemu CDA0-CD40L y pozeumky neeponociunux 3axeoprosantsix Heinghekyitinol emionozii gusHavacmocsi
anomanvHoto excnpecicio CDA0 i mooice 6ymu wiKkionueorw 0s (hYHKYIOHY8aHHs HeP80B8oTi mKanuHu. binb € o0Hie 3 Hallbinbw
pano cghopmosanux ncuxo@isuunux Qyukyin. [lpoonemu, AKi no6’A3ami 3 XipypeiuHumu 6mpy4aHHAMU ma GUKIUKAIOMb 001061
610uymms, NOGUHHI YCY8amucy skHavueuoue. 3acmocysants Memoois pecionaproi ananeesii cnpuse 6inbul WeUuOKoOMY
00yHCannIo dimetl, SMEHULYE YACMOMY BUKOPUCMAHHSA ONioidis, niciaonepayitinoi nyoomu ma O611080MU, 3HUNCYIOMb
IHMEHCUBHICTIb NICIAONEPAYIIHO20 DO, YACTONY PECNIPAMOPHUX YCKIAOHEHD.

Mema docniocenns —npeocmagumu mamemamudry mooens ounamixu piens CD40-CDAO0L y oimeil, sikum 6y1n0 3acmoco8ano
PI3HI Memoou ananeesii, 6npooosaic nepuux 5 0i6 ma npoeHO3y8arHs NOBEOIHKU QYHKYIT eKCnepuUMEeHmManibHUX OAHUX 6NPOO0BIHC
29 Onig nicnsi onepamugHo20 GMPYUaAHHsL MEMOOOM aAymopecpecitinol Mooeni UMoGIPHOCMI.

Mamepian ma memoou docaioxcenns. Yci nayienmu 6ynu posnodineni na 3 epynu: I epyny cxnanu 33 dimeil, oneposanux
Ha nepeoniil uepeaHiil Cminyi nio 3a2anbHuM 3HeOONeHHAM i3 guKopucmanam mop@iny. I epyny ckaanu 27 dimeil, onepoganux
Ha nepeoHitl uepesHiti cminyi, nio 3a2aibHUM 3HEOONEHHAM I3 3ACMOCYBAHHAM PE2IOHAPHO20 DIOKY nonepeuroi gacyii acusoma
(TFPB). 11l 2pyny cknanu 27 dimeil, oneposanux Ha nepeonitl 4epeeHiil Cminyi, Nio 3a2aibHUM 3HEDOLCHHSM I3 3ACMOCY8AHHAM
pezionaprozo 6noxy nonepeunoi gacyii acueoma (TFPB), 6 noeonanni 3 6noxkaooio keadpammnozo m’sza nonepexy (QLB-4) iz
00Hoeo ykony. Buicm CDA0L ¢ cuposamyi kposi euznavanu imyHoghepmeHmuum memooom.

1 npo2cHo3y8anHs N08eOIHKU (YHKYIT eKCnepUMEHMANbHUX OAHUX BUKOPUCTIAHO MENOO aA8nopecpecitiHoi Mooei—memoo
Bepea. Asmomamuzayii o6uuciens npocnosysanns 3a memooom bepea nposedena 3a donomozoio Qynryii «predict» npoepamu
PTC MathCad Prime 7.0. Vci kainiuni ma rabopamophi 0ocniodicenss npoeoounucst 6ionogiono oo I envcincwvkoi dexnapayii
Bcecsimnvoi meouunoi acoyiayii <Emuuni npuHyuny MeOuyHux 00Caiodcensb 3a yuacmio ar00UHU K 00° €K O0CTIOHCEHHAY.

Poboma e ppacmenmom Hayko8o-00ctioHol pobomu Kagedpu Oumsyux x60pood nicisouniomMHoi oceimu Ieano-ghpanxiecokozo
HAYIOHATbHO20 MeOUUHO20 YHigepcumemy Ha memy: «Cmar 300po&’ s ma ocobnusocmi aoanmayii dimetl [ lpuxapnammsi i3 conamusHumu
3axeopiosannsamu, ix npoginaxmuxa» (Homep depacasnoi peecmpayii 0121U111129, mepminu suxonanns 2021-2026 pp.).

Pesynomamu 0ocnioxcenns. Pesynomamu 00CuioHceHHs NOKAa3auu, o Ha S 000y Niciis onepamusHo20 6mpyyaHHs PieeHb NOKAHUKA
CD40-CD40L € Hatisuwum y dimetl, sKumM 8UKOPUCIMOBYBALOC, MPaouyitine 3HebONeH st onioioamu, npu GiOCYMHOCMI PISHUYL PIGHS
0arnoeo noxkaznuka mixic gpynamu oimetl 3 TFPB ma TEPB+QLB. IIpoenozosanuii pisens noxaznuka CD4A0-CDAO0L na 29 006y nicis
ONEPAMUBHO20 BMPYYAHHS € HALHUNCUUM ) Jimell, IKUM NPOBOOUTU Mpaduyitine onioioHe snebonenns y komnaexci 3 TFPB+QLB.

Bucnoexu. Ompumani pe3ynomamu niomeepodicyioms HO3UmMueHUl 6N1Ue KOMOIH08anoi ananzesii i3 3acmocy8anHIM
0nioiono2o 3Hebonenns ma perionaproeo onoxky TEPB+QLB y dimeil, sxum nposedene onepamusre empyuants Ha nepeowii
yepesHitl cminyi, w000 NPUSHIYEHHS IMYHHUX MeXaHizMie 601606020 cunopomy 3a yuacmio cuenanvhoi cucmemu CD40-CD40L.

Knrwuogi cnosa: nicisonepayitinuii 6inv; oimu; pezionapna ananzesis; CD40-CD40L; mamemamuune npozrosyeans.

7ii B ciMHHOMY PO3i, o crpusuto iHginerpanii CD40L+
T-KTiTHH 1 TPOJOBKEHHI IIUTOKIH-OMTOCEPEAKOBAHOTO T10-
urkokeHHs [7-9]. CD40-onocepekoBane moCHICHHS
eKCTIpecii NeNnTHY, OB’ A3aHOTO 3 TEHOM KaJILIIUTOHIHY

Beryn

Poib KO-CTHMYIIOI0YO0i CHCTEMH, IO CKIAMAETHCS
3 knacrepa audepenniroBanns 40 6inkis (CD40) i iioro -
ranty (CD40L) y BiamoBii iMyHHOT CHCTEMH Ha ITATOT€HH,

3apa3 MHUPOKO BU3HAHA. Kinbka MOCHIKEHb TOKA3aIH,
o B3aemoii CD40/CD40L peryiioioTh OKHCIIOBAb-
HMH CTpecC 1 11e MOYKEe BIUIMBATH HA PI3HI CUTHAJIBHI IIUISIXH
[1-3]. Heiipo3ananbHi peakiiii OMocepeIKOBYIOThCS HEM-
pOHAMH, acTPOLUTAMH, MIKPOIIIIEIO Ta CHAOTEIIaIbHIMU
KJIITHHAMU Yepe3 CKJIaJHy CUTHAIbHY MEPEeXy LIUTOKIHIB,
XEMOKIHIB Ta BTOPHHHHUX MECEH/IXKEPIB, SIKi 3MIHIOIOTH Xi-
MiYHHN CKJIaJ] HEHpOHHOTO MikpooToueHus [4]. yxe ya-
CTO HEJIKOBaHE HeHpo3araieHHs] MOXKE CIIPHUSATH PO3BUTKY
XpoHiyHOTO 3axBoproBanHs [5]. Penerrrop CD40 i nirana
CD40L € TpancMeMOpaHHHUMHU O1TKaMH, sIKi HAJIEKATH J10
HaJIPOJIMHU perenTopiB dakropa Hekposy myxiauau (TNF)
1 MarOTh BUPIIIAJIbHE 3HAYCHHS JIJIsI 1HIIIAIlii Ta MiATPUMKH
3ananbHoOi Bifnosii [6]. [Tpu MoaentoBanHi TpaBMHU XpeOTa
Ha TBapUHAaX crioctepiranocs 30uibmieHHass CD40+ mikpor-

(CGRP) y mepudepnuuHuX raHmuisgax, Ta OpOAYyKIii XeMo-
kinoBoro siranay 2 (CCL2) y cCTHHHOMY MO3KY CIIpHUSE
(bopmysanHIO HefiponarnaHoro 6oio [10]. Ponb curHans-
Hoi cucremu CD40-CD40L y po3BUTKY HEBPOJIOTIYHUX
3aXBOPIOBaHb HEIH(EKIIHHOT eTi0JoTiT BU3HAYAETHCS aHO-
MaibHOO ekcrpeciero CD40 i Moxke OyTH NIKIIIHBOO IS
(byHKIIOHYBaHHS HEpBOBOI TKaHUHHK [11-13].

binb € opHiero 3 HallOUIBII paHo chOPMOBAHUX TICH-
x0(i3nyHuX GyHKIIH. [0 TPUAIATOTO THXKHS recTaril
y 1012 BCI NIISIXHM TTPOBEJCHHS 1 CIIPUHHATTS OO0 BXKE
copmMoBaHni, TOMy SIK IUTiJ], TaK i JUTHHA BKE 3/1aTHI
cripuiiMary O1J1b, @ IHTEHCHBHICTB YacTO BHUSIBIISIETHCS Ha-
BiTh OUIBIIOIO, HIK y JIopociuX. barato xTo BBaXkae, 1o
JITH paHHBOTO BIKY HE BiZUyBaIOTh OLJIb Yyepe3 He3pLTicTh
LIEHTPaAJILHOI HEPBOBOI CHCTEMH; JITH IaM’ITaloTh cebe
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3 4-5-pi4HOTO BiKYy, TOMy BOHH HE I1aM’ SITAlOTh IepeHece-
Huit Oinb. BpaxoBytoun 1ie, moTpiOHO Bci mpobiemu, siki
OB’ 5I3aHi 3 XipypTriYHUMH BTPYYaHHSIMH Ta BUKIUKAIOTh
00JIbOBI BITYYTTsI, BUPILyBaTH sikoMora rmsume [14-17].
TeHeHIIis 0 MPOrPECHBHOTO PO3BUTKY HOBHX (TIepeIHbO-
0ivHi Ta 3aJHBOOIYHI ONOKHM Tyny6a) a00 yIOCKOHATICHHX
O1oKiB 1pH perioHanpHil aHectesii (PA) € Ha choromHim-
Hill IeHb TIOCHUTH NEepCIeKTUBHOIO. Jlo repesar perioHap-
HOT aHecTe311 BIJHOCATH: MPUCKOPEHE Oy>KaHHS JiTeH,
3MEHIICHHS CIIOXXHMBAHHS OITIO1/iB, 3SMECHIIICHHS YaCTOTH
TicnsionepaniiHoi HyZoTH Ta OIIOBOTH, 3HIDKCHHS 1HTCH-
CHBHOCTI ITiCJISIOTICpaIliiHOTO 00JTI0, 3MEHIIICHHS YaCTOTH
pecmipaTopHUX YCKJIQJHCHb, 3HW)KCHHSI BUTPAT CUCTEMH
OXOpOHHU 310poB’s [18-25].

MeTa gocnigXeHHSA — npeIcTaBUTH MaTEMaTUYHY
Monenb nuHaMmiku piBas CD40-CD40L y nmiteit, sxum
OyJIO 3aCTOCOBAaHO Pi3HI METOIU aHANTe3il, BIPOIOBK
nepmux 5 110 Ta NPOTHO3yBaHHS MOBEAIHKH (YHKITIT
eKCIIepUMEHTAIbHUX JIaHUX BIPOIOBXK 29 JIHIB MICIIs Orle-
PaTUBHOTO BTPYYaHHS METOJIOM ayTOperpeciiiHoi Mmonemi
HMOBIpHOCTI.

MaTepian Ta MmeToau AOCNIMKEHHSA. Yci namieHTn
Oysu posnoaiacHi Ha 3 rpynu: [ rpyny ckmanu 33 miTei,
OIIEPOBAHUX HA MEpPeHII YepeBHIH CTIHII MTi]] 3arajJbHUM
3HEOOJICHHSIM 13 BUKOpUCTaHHsIM Mop(iny. Il rpymy cknanu
27 niteld, oriepOBaHMX Ha MEPEIHIH YEPEeBHIN CTIHII, ITif
3arajibHUM 3HEOOJICHHSM 13 3aCTOCYBaHHSIM perioHapHO-
ro Groky momepeunoi ¢acii xusora (TFPB). III rpymy
ckyanu 27 miTei, onepoBaHUX Ha MepeaHid YyepeBHi
CTIHIII, 1] 3araJIbHUM 3HCOOJICHHSM 13 3aCTOCYBAHHIM
perioHaproro 610Ky nonepedHoi dacii xusora (TFPB),
B MOEJHAHHI 3 0JIOKAZ0I0 KBaAPAaTHOTO M si3a MOMEPEKY
(QLB-4) i3 oxHoro yxoy.

Bwmict CD40L B cupoBariii KpoBi Bu3Hauanu imyHodep-
MEHTHHM MeTooM 3a Habopom «Human CD40L (Cluster
of Differentiation 40 Ligand) ELISA Kit» (Fine Biotech,
Whuhan, China) Cat. Ne EH0086 y BigmosigHocTi 10 iH-
CTpYKIT GpipMU-BUPOOHHKA.

Jlist nporHo3yBaHHs NOBEIIHKH QYHKIIIT eKCIIepUMEH-
TaJIbHUX JaHUX BUKOPHCTOBYBABCSI METO]] aBTOPErpeCiiHOT
Mozeni — metox bepra. ABromarusariii o64mcIeHb Mpo-
THO3YBaHHS 32 METO/IOM bepra rposezieHa 3a JI01oMororo
¢yukii «predict» mporpamu PTC MathCad Prime 7.0. Tist
arnpoKcUMallii eKCIIepUMEHTAIBHUX TAHUX BUKOPHCTOBY-
BaJlach JIHIKMHA, HEliHIHA Ta TOoJIIHOMIaJbHa perpeciiHi
Mozedi. BiporigHicTs mo0y1oBaHOT MaTeMaTH4HOT MOJIEII
OKpEMOTO0 MOKa3HHMKA OIIHIOBAJIACH 32 JIOTIOMOT0I0 Koedi-
ILIEHTA IeTepMIHAIiT R?, o MOKAa3Yye, sIKa YacTKa 3araJibHOL
Bapiarfii 3aJ1e)KHOT 3MIHHOT OMUCYETHCST 00paHUM HAOOPOM
He3aNeKXHUX 3MiHHUX. Bemmunna R? smintoetses Bin 0 10
1. Yuwm Oinbliie 3HaYCHHS KOe(ilieHTa, TUM OUIBII TOYHOIO
€ moOy/loBaHa MareMaTHYHa perpeciiiHa MoJielb.

VYei kiiHiuHI Ta 1a00paTopHi JOCHTIDKEHHS TPOBOJIU-
JIKCS BIOBIAHO 10 ['ebCeiHChKOT nekimapaitii BcecBiTHROT
MeanuHol acorfianii «K ETHYHI TPUHIMITA MEIUYHUX J10-
CITIJKCHD 3 yYaCTIO JIIOMUHU K 00 €KT TOCIIIIKCHHS.
BiroBiiHO /10 YHHHOTO 3aKOHOJIABCTBA MEpPeJl OUYaTKOM
JIOCTTIPKEHHS KOKeH Horo cy6’ ekt (6arhku 00 TOBHOIMITHI
OMIKYHH TMAIli€HTA) MiIMHCAaB IeTalbHy (hopMy iHGopMOBa-
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HOI 3r0/IM Ha TIPOBECHHS JociiKeHH. CTaTTs MpoHiia
KoMmicito 3 nuranb etuku Ha 6a3i KHIT «IBano-®pankis-
ChKa o0JacHa IWTSAYa KIiHIYHA JiKapHs [BaHO-(ppaHKiB-
ChKOI 001acHOT paan», 110 MiITBEPKYETHCS BUTSITOM 3
rporokoity komicii Ne2 Big 22.02.2022 poxky.

Pobota € ¢pparmeHTOM HAayKOBO-AOCIIIHOI poOOTH
kadenpH AUTIUUX XBOPOO MicisauIioMHol ocBith [Ba-
HO-(PaHKIBCHKOTO HAI[IOHATHLHOTO MEIMYIHOTO YHIBEp-
cuteTy Ha TeMy: «CTaH 30pOB’sl Ta OCOOIUBOCTI ajar-
Tarii aitei [IpukaprnaTTs i3 COMAaTHIHIMHE 3aXBOPIOBAH-
HSMH, iX mpodinaktuka» (HOMep Jep:kaBHOI peecTpariii
0121U111129, tepminu BukoHanus 2021-2026 pp.).

Pe3ynbratu gocnigkeHHA. MaremarndHa MOJIeNb
nuHamiku nokazHuka CD40-CD40L y nirtei, skuM BHKO-
PHCTOBYBAJIOCH 3arajibHO MPUHHATE 3HEOOICHHS OITioiaMu
IiJ1 Yac ONepaTHBHOIO BTPYYaHHS Ha MepeHiil YepeBHii
CTiHII Mae BUILIL: Yy = a-sin (x + b)+ ¢, ne a = 52,149,
b= 28,29, c = 3962 (BeanunHa BipOTiJHOCTI alipOKCHMAITiT
R? = 0,62). Ha pucyHky 1 NpoieMOHCTPOBAHO AUHAMIKY
nokasHuka CD40-CD40L y gociimkyBaHii Tpyrii IpOTSIroM
5 nHIB criocteperxeHHs Ta 29 HIB IPOTHO3Y.

Tak, KOCHi)KyBaHUN HaMH MapKep CHIHAIb-
HOT CHCTEMH MaB TEHJICHIIIIO 0 3HAYHOTO 3POCTaHHS
B MEPIIi 1T’ ATh Oi0 MiCIsA OMEpPaTHBHOTO BTPYYaHHS
(3 3,77-103 pg/ ml no 4,12-103 pg/ml). B noxanbimomy,
710 10 1001 micIist OnepaTUBHOTO BTPYUYAHHS, BIIMIYa€ThCS
sumxenHs mokazauka CD40-CD40L o 3,9-103 pg/ml 3
HACTYITHOIO TEHJICHIIIEI0 10 MOBTOPHOTO 3pOCTAHHS Ha
13 o0y micnst onepanii. MaremaTHyHe POTHO3YBaHHS 10
29 no0wu micis oneparii maTBEpPKY€E BUCOKI MOKA3HUKH
CD40-CD40L na pieni 3,9-103 pg/ml —4,0-103 pg/ml pu
HOpMmasbHUX 3HadeHHsx 0,1-103 pg/ml.

Jnis Tpynu iTeid, SIKHM BHKOPHCTOBYBAJIOCS OITiOiTHE
3HEOOJICHHS y KOMIUIEKCI 3 PETIOHAPHOIO aHaJTe3i€ro i3 3a-
crocyBaHHsiM TFPB mix yac onepariBHOTO BTpyYaHHs Ha
TIepeIHil YepEeBHiN CTIHITI, MAaTEeMaTHIHA MOJIEITh TIPEICTaB-
JIEHA TOJIIHOMOM 5-r0 crenens: y = a-x® + b x + cx® +
dx*+mx+n, nea=23428; b =—78,296; c = 940,56;
d=—4740,9; m=8570,6; n = —2349 (BesmuuHa Biporij-
HocTi anpokerMaii R = 1,0). Ha pucyHKy 2 IpesicTaBieHo
nmHaMiKy rokaszHuka CD40-CDA40L y mocmimkyBaHii Tpyrii
HPOTATOM 5 JHIB criocTepeskeHHst Ta 29 JTHIB IPOTHO3Y.

VY II rpymi nociimKeHHs BiAMI9aeThCs 30BCIM 1HIITA
nuHamika nmokasuuka CD40-CD40L, mopiBHsHO 3 mari-
€HTaMU TPYIH OIioiqHOTO 3HeOO0IeHHS. BeTanoBneHo, mo
piers CD40-CD40L nporpecrBHO 3HIKYETHCS 10 PiBHS
HOpMaJIbHUX 1P Ha 5 100y niepedyBaHHsI B cTallioHapi.
Opnak, 3 13 1obu mpu MaTeMaTHIHOMY MTPOTHO3YBaHHS
BiIMIYa€THCS 3POCTAHHs MMOKA3HUKA 13 Bil'eMHHUX IUDP
(-1,9-103 pg/ml) HabGyBatoun MO3UTHBHOTO 3HAYCHHS Ha
29 100y Ta 3HaYHO MMEPEBUIYIOUN TTOKA3HUKA HOPMATbHIX
sunagens (1,0-103 pg/ml).

Junamika nokasauka CD40-CD40L y niteit, sskum Bu-
KOPUCTOBYBAJIOCH TPAIUIliIiHE 3HEOOJICHHS OMiOIAaMu B
KOMILTEKCI 3 peTiOHapHOIO aHAITBTE3I€T0 13 BUKOPHCTAHHAM
TFPB ta QLB 3 osiHOTO yKOITY 111/ 4ac ONepaTuBHOTO BTPY-
YaHHs Ha MePE/IHIN YepeBHiit cTinmi (puc.3), mpeacTasieHa
MaTeMaTHYHOIO MOZIeILTIO: ¥ = a-lnx + b, ne a = —71,038;
b = 283,413, ne (R* = 0,96).
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Amnari3 kpuBoi, 300pakeHOT Ha PHCYHKY 3, BKazye Ha
Te, MO piBeHB MOKa3HUKA CUTHAIBHOI cuctemMu CD40-
CD40L y miteit, SKNM BUKOPHCTOBYBAJIOCH 3HEOOICHHS
OIioilaMy B KOMIIJIEKCI 3 PEriOHapHOIO aHANTe3i€l0 i3
BukopuctanusiM TFPB+QLB? e naitHmxunM, opiBHIHO
3 IHIIUMHE TPyHaMu TOCTiKeHHs. Jlo TOpiBHSIHHS, PiBEeHb
CD40-CD40L y niteit Il rpymu y 8,5 Ta 14,2 pazn Hux-
guif mopiBHsIHO 3 niThmH || Ta | rpym BignosigHo. Orinka
MTOKa3HUKIB Ha 5 100y rmepeOyBaHHS B CTalliOHApi BKa3ye
Ha Te, IO JITH, SIKUM BHUKOPHCTOBYBAJIACZ peTioHapHa
aHanTe3ist KOMOIHOBaHUM OJIOKOM i3 OTHOTO YKOITY, MAIOTh
B 33 pasu HWXKYI 3HAUCHHS HIX y Aitedt | rpymu. Mare-
MaTuyHe MozenoBanHs 3Minu nokasunka CD40-CD40L

y JOCIIJDKYBaHIM TPy MATBEPXKYE Te, 110 HOTO piBEHb
HaOyBae HOpMaJIbHUX 3Ha4eHb 10 10 100w, 3annmaroyncsy

y IbOMY Jliara3oHi 10 29 1001 NporHo3yBaHHS.
PesynsraTi OcTaHHIX JOCIIKEHB MIATBEPIKYIOT 3B’ 5I-
30K Mk cupoBatkoBuM BMicToM CD40L Tta piBHeM Gorro
TTicyIst onepariii y AiTel 13 3arajibHO TPUHHSATHAM OIIOITHIM
3He6oneHHsM [26]. [IpoBeneHi KopemsuiifHui Ta nepceH-
THJIGHUH aHaJIi31 BCTAaHOBHJIM TIPUYETHICTH CUTHAIIBHOT CHC-
TEMH 10 PO3BUTKY MiCISIONEPaIiifHOr0 O0ITEOBOTO CHHIPOMY
y niteit. BusiBuinocs, mo mixk pisnem CD40L B cuposarii
KPOBI Ta cepe/iHIM 0aloM IHTCHCHBHOCTI OOITIO 32 Bi3yallb-
HOIO aHanoroBoro mkanow (BALL) BUSBISIOTECS cTaTHC-
THYHO JOCTOBIPHI IPsIMi CepeIHBOI CHITH Koperswii (Tad. 1).
Tabnuusa 1

3B’'A30k BmicTy CD40L B cupoBaTLi KpoBi Ta piBHem 6onto 3a BALL y piten nicna onepadin Ha Tni 3aranbHoro
onioigHoro 3He6oneHHA

CDA40L, nr/mn

KoeiuieHT kopenauii

1 2
MokasHuk 25-75 nepceHTUnb 75-100 nepceHTUIb
671-3971 nr/mn >3971 nr/mn
n=17 n=16
CepepHin 6an 3a BALL 5,19+0,18 7,27+0,12 r,=0,62
p P <0,01 p<0,001

PesynbraT MepCeHTUIIBHOTO aHAII3y TOKa3aiH, 110
pu cepe/Hiii cupoBarkoBiii koutenTparii CD40L (Bix-
TNoBiJla€ NepceHTUIbHOMY iHTepBany P,.-P. ) inTeHcuB-
HicTb OoITIo € BiporiaHo Buo. Bucoknii pisenr CD40L
B CHPOBATIi KPOBi, IKMH BIAIOBIa€ MEPCEHTHILHOMY
inTepaiy P_-P, . cynmpoBOKY€ThCS MAKCHMANBHOKO iH-
TEHCHBHICTIO 00J1r0 — cepeniii 6an 3a BAILl nepepuirye
Ha 40 % Taxwuii 3a cepennboro piBas CD40L.

OTxe, 11010 BUBYCHHS €(DEKTUBHOCTI 3alIPONOHO-
BaHOTO JIIKyBaHHsI 3 BUKOPUCTAHHIM PErioHapHUX Me-
TOAIB 3HEOOJICHHSI — CIIPOTHO30BAHO TIO/IAJIbIIE CEPETHE
3HaueHHs nokazHuka CD40L y niTed rpyn mociimKeHHs
3riiHo 3 TX MaTeMaTHYHUMHU MOJIEJISIMH BiJIIIOBITHO 3 J0-

croBipuicTio anpokcumarii R? = 0,62, R? = 1,0, R = 0,96
(puc. 4).

BuxopucranHs MeTo/iB perioHapHoi aHaybresii Ha-
npsIMy 3aJIeKUTH Bif piBHs nokasuukiB CD40L, Toni sx
3a JJaHMMH JIiTepaTypH, OMiOiJHUH BIUIMB TPaJULIHHOTO
3HEOOJICHHS TPOBOKYE TIEPIPOAYKIIiI0 TpaHCMeMOpaH-
HOT0 OUTKY HaJpOAMHHU PELENTOPiB (hakTopy HEKPO3y ITyX-
muan (TNF). Axrusanit penentop CD40 yepes pisHoma-
HITHI BHYTPIIIHBOKIIITHHHI CUTHAJIbHI NIISIXU CTUMYJTIOE
MPOIYKIIFO (paKTOPIB POCTY, XEMOKIHIB Ta MpO3anaaibHUX
LUTOKIHIB, IKi B MOAAJBIIOMY MOXYTb IIPOBOKYBATH PO3-
BUTOK HOLIMIICIITUBHOI aKTHBHOCTI 3 (JOPMyBaHHSIM Pi3HHUX
BapiaHTiB 00160BOTO CHHAPOMY [6, 7, 22].

Omnioinun

TFPB

QLB+TFPB

Puc. 4. PesynkTat 5 gHiB focnigkeHHA Ta 29 AHiB NporHo3y nokasHuka CD40L (pg/ml) y rpynax
[ocnigXeHHs 3rigHo 3 MaTeMaTUYHUMK MoaensiMu, noéyaoBaHmu B Mathcad Prime 7.0.0.0

BucHoBku

CurnasbHa cuctema, aconiiioBana 3 CDA0L, nmpuiimae
y4acTh y MexaHizmax (opMyBaHHS MicisonepaniiiHoro
6oit0 y aitedl. BcTaHOBIICHO, 1110 TOKA3HUKU CUTHAIBHOT
cucremu CD40L maroTh TEHAEHIIIO 10 3pOCTaHHS MPH
OIEpaTHBHUX BTPYyUYaHHSX Ha MEPEAHINA YepeBHIN CTiHII
y JiTei.

122

MaTteMaTH4Ha MOJECIb JHHAMIKHA MOKa3HHKA
CD40-CD40L y niteii, sKUM BUKOPUCTOBYBAJIOCH 3a-
raapbHO MPUHATE 3HEOONCHHS OMI0iaMH, MAa€ BUTIIS:
y=a-sin (x+ b)+c,nea=52,149,b = 28,29, c = 3962
(BenuuuHa BiporigHOCTI anpokcumartii R? = 0,62).

Jst Tpynu JiTed, IKUM 3aCTOCOBYBAIH OMMIOINHE 3He-
OOJICHHs Ta PEriOHapHY aHalre3iro 3a Mertomom 1FPB,
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JlaHa MaTeMaTU9IHA MOJENb MPEJCTaBICHA MOJIIHOMOM
5-ro cremenst: y = a'x® + bx* + c:x® + d'x* + mx + n,
nea=2,3428; b = —78,296; c = 940,56; d = —4740,9;
m = 8570,6; n = —2349 (BenuuuHa BipOTiJHOCTI
anpokcumarii R? =1,0).

Juaamika nokasauka CD40-CDA0L y niteid, sSikiM BHKO-
PHUCTOBYBAJIH 3HEOOJICHHSI OITIOiTaMI Ta KOMITICKCHY perio-
HapHy anecresito TFPB+QLB, npencrasnena maremMarnaHa
Moziens: y = a'lnx + b, ie a = —71,038; b = 283,413 (Be-
JIMYUHA BIPOTITHOCTI alpOKCHMAITiT R? = 0,96).

Ha 5 100y micist onepaTuBHOTO BTpy4YaHHs piBeHb MO-
ka3anka CD40-CD40L e vaiiBUIMM y JiTeH, SIKUM BHKO-
PHUCTOBYBAJIOCH TPAAHIIiiHE 3HCOOICHHS OMiOiTaMu, IPU
BIJICYTHOCTI Pi3HUII PiBHS JTAHOTO MOKa3HUKA MiX Tpy-
mamu giteit 3 TFPB ta TFPB+QLB.

NMiTepatypa:

[Iporno3oBannii piBens nokasanka CD40-CD40L na
29 o0y Ticis ONepaTUBHOTO BTPYUYAHHS € HAWHIDKIUM y
TUTEH, SIKUM TIPOBOMIIH TPATUIIIHE OMiOiTHE 3HCOOICHHS
y komriekci 3 TFPB+QLB.

OTpumaHi pe3yabTaTH MiATBEPKYIOTh TTO3UTHBHUH
BILJIMB KOMOIHOBaHOT aHasTe3ii 13 3aCTOCYBaHHSM OITi0-
inHOTO 3HEOOICHHS Ta perioHapHoro Oioky TFPB+QLB
y ZiTeH, SIKUM TIPOBEJICHE ONepaTHBHE BTPYyYaHHs Ha Tie-
peIHiif YepeBHIN CTIHII, OO0 MPUTHIYCHHS IMYHHHX
MeXaHi3MIB 00JILOBOTO CHH/IPOMY 3a Y4acTIO CUTHAIBHOT
cucremn CD40-CD40L.
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MATHEMATICAL PREDICTION OF CHANGES IN THE LEVELS OF CD40-CD40L TRANSMEMBRANE
PROTEIN SYSTEM ACROSS DIFFERENT ANALGESIATECHNIQUES IN CHILDREN

Y. Semkovych, D. Dmytriiev

Communal Non-Profit Enterprise «lvano-Frankivsk Regional Children’s Clinical Hospital of Ivano-Frankivsk Regional Council»*
(lvano-Frankivsk, Ukraine),
Vinnytsia National Pirogov Memorial Medical University?
(Vinnytsia, Ukraine)

Summary.

The impact of the CD40-CD40L on the development of non-communicable neurological conditions is determined by abnormal
CD40 expression and may be detrimental to nervous tissue function. Pain is one of the earliest psychophysical functions to develop.
Postoperative complications causing pain should be addressed immediately. Regional analgesia techniques can speed up children’s
recovery and reduce the need for opioids. They can also lower the incidence of postoperative nausea and vomiting, respiratory
complications, and postsurgical pain intensity.

The aim of this study was to present a mathematical model that predicts changes in CD40-CD40L levels in children who underwent
surgery under various analgesic modalities within the first five days postoperatively. The autoregressive probability model was used to
predict the behavior of the experimental data function within 29 days after surgery.

Material and Methods. The children were divided into three groups. Group I consisted of 33 children who underwent anterior
abdominal wall surgery under general anesthesia with morphine. Group 1l comprised 27 children who underwent anterior abdominal
wall surgery under general anesthesia with the transversalis fascia plane block (TFPB). Group I11 included 27 children who underwent
anterior abdominal wall surgery under general anesthesia with the TFPB, combined with the quadratus lumborum block 4 (QLB-4) via
a single injection. The serum CDA40L levels were evaluated using the immunoenzymatic assay method.

The autoregressive model method based on the Burg algorithm was used to predict the behavior of the experimental data function.
To automate the calculation of predictions based on the Burg method, the *predict’ function in PTC MathCad Prime 7.0 software was
used. All clinical and laboratory studies were conducted in accordance with the World Medical Association Declaration of Helsinki
‘Ethical Principles for Medical Research Involving Human Subjects’.

The study is a fragment of the research project of the Department of Children Diseases of Postgraduate Medical Education Faculty,
Ivano-Frankivsk National Medical University «Health Status and Adaption of Children from the Precarpathian Region with Somatic
Diseases, Their Prevention» 2021-2026, state registration number 0121U111129.

Results. On the fifth day after surgery, the serum CD40-CD40L levels were highest in children who received conventional opioid
analgesia. There was no significant difference observed between children in the TFPB and TFPB+QLB groups. On the 29th day after
surgery, the predicted CD40-CD40L levels were lowest in children who received conventional opioid analgesia combined with the
TFPB+QLB.

Conclusions. The findings obtained confirmed the positive effect of combined analgesia using opioids and regional nerve block
TFPB+QLB in children who received anterior abdominal surgery on suppressing immune mechanisms of pain syndrome involving the

CD40-CD40L signaling system.

Key words: Postsurgical Pain; Children; Regional Analgesia; CD40-CD40L; Mathematical Prediction.
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COMPARATIVE ANALYSIS

OF THE EFFECTIVENESS OF USING
HISTOLOGICAL AND PHYSICAL-OPTICAL
METHODS OF INVESTIGATING OF THE TIME
OF HEMORRHAGE FORMATION

IN THE SUBSTANCE OF THE HUMAN BRAIN

M. S. Garazdiuk

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

Important attention in forensic medical practice is given to the solution of issues that arise during the examination in the
case of traumatic brain injury (TBI), as this type of injury leads to high mortality and disability. Conducting an autopsy of the
body of the deceased, whose death occurred from a TBI, there are cases when the injury occurs as a result of a fall of a person
who previously developed a cerebral infarction, and sometimes vice versa. In this case, it is important to accurately verify the
primary cause of death, therefore, timely and objective determination of the time of formation of a hemorrhage in the human
brain is necessary.

The purpose and tasks of the research. To evaluate the possibility of detecting time of formation of a hemorrhage of traumatic
and non-traumatic genesis by the generally accepted histological method and polarization phase microscopy, and to compare
their effectiveness.

Research materials and methods. For the study, human brain samples were selected from 140 deceased individuals whose
deaths occurred between 1 and 3 days after the onset of bleeding, according to medical records. As a control group, human brain
samples were selected from 40 individuals who died of coronary heart disease. Light microscopy was performed by preliminary
staining of histologic specimens according to the Perls method. Phase polarization tomography of the samples was performed
using a Stokes polarimeter.

Research results. Stained human brain preparations of the experimental and control groups were examined and analyzed
and it was found that hemosiderin was not present in all experimental samples (only in 31 out of 40 samples were present). It
was not possible to establish the corresponding time dependences of the age of the formation of hemorrhages, regardless of the
genesis, since the random appearance of the pigment in the experimental samples is noted at different time intervals. Analytical
processing of the results of the statistical processing of the topographic structure of tomograms of the anisotropy of linear
dichroism of the fibrillar networks of samples of the deceased from the experimental and control groups revealed a wider time
range of sensitivity of this method to destructive changes in nervous tissue, in comparison with the polarimetric methods used
in previous studies. As a result, there is an accelerated temporal decrease in the absolute values and the range of dispersion of
the anisotropy of linear dichroism value with increasing time since the formation of hemorrhage.

Conclusions. Polarization-phase microscopy has shown a significant advantage in its use in comparison with the gold
standard —the Perls’ staining method for determining the time of hemorrhage formation in the human brain.

Key words: Craniocerebral Injury; Forensic Medicine; Polarization-Phase Microscopy; Time of Formation of Hemorrhage.

Introduction

In forensic medical practice, great importance is
attached to the solution of issues arising during the
examination in the case of traumatic brain injury (TBI),
as this type of injury leads to high mortality and disability
[1]. According to scientists, the number of TBI in the world
is approximately sixty-nine million annually [2]. Since
investigators ask forensic experts about the age of the
injury and the cause of death, it is necessary to answer these
questions as accurately as possible, since the definition of
the circle of suspects in the commission of the crime, if such
a crime occurred, depends on this. When conducting an
autopsy of the body of the deceased, whose death occurred
as a result of TBI, there are cases when the injury occurs
as a result of a fall of a person who previously developed
a cerebral infarction, and sometimes vice versa [3]. In such
acase, it is important to accurately verify the primary cause
of death, therefore, timely and objective determination of
the age of formation of a hemorrhage in the human brain
substance is necessary.

For a long time, forensic histological examination
remained the gold standard of forensic medical studies
of the time of hemorrhage formation [4]. It was taken
into account that in the case of primary damage, cell

death occurs by necrosis/apoptosis, and later, with the
development of secondary damage, the main mechanisms
are inflammation and ischemia. In head injury, the blood-
brain barrier undergoes both functional damage and
more subtle structural changes. Scientific data have
shown changes in the endothelial system that promote
the extravasation of immunocompetent cells [5]. Some
authors have analyzed the benefits of using markers
of secondary damage in human brain substance [6-8].
Forkhead Box class O (FOXO) 3a is a transcription factor
involved in various molecular processes such as regulation
of cell apoptosis, neuroinflammation, and oxidative stress
response. This is the first study to evaluate the postmortem
immunohistochemical positive dynamics of FOXO3a
expression in human TBI deaths. In addition, it was found
that the longer the survival time of an individual after TBI,
the more pronounced the positive reaction with FOXO3a.
However, these methods do not provide an accurate hourly
estimate of time of formation of a hemorrhage.
Computed tomography is successfully used for the
diagnosis of TBI, but practically does not provide data on
establishing the time of formation of hemorrhages [9-10].
Good temporal dynamics of degenerative changes in nerve
tissue after the onset of death are demonstrated by physico-
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optical research methods, which indicates the possibility
of their use for the diagnosis of time of formation of
a hemorrhage in human brain substance [11].

The purpose and tasks of the research. To assess
the possibility of establishing of the time of formation of
a hemorrhage of traumatic and non-traumatic genesis by
the generally accepted histological method and polarization-
phase microscopy, as well as to compare their effectiveness.

Research materials and methods

For the study, histological preparations stained by the
Perls method and native sections of human brain substance
on glass from 140 deceased persons with a known time of
hemorrhage formation from 1 to 3 days, according to the
medical documents, were used in the case of death from:
hemorrhages of non-traumatic origin — 50 histological
samples each (group 2), from cerebral infarction of
ischemic origin — 40 histological samples each (group
3), death from hemorrhages of traumatic genesis — 50
histological samples each (group 4). For control, human
brain substance samples were taken from 40 deceased in
case of death from coronary heart disease — 40 samples
each (group 1). As a research method, light microscopy
of histological preparations of human brain substance at
a magnification of 400 times, stained according to the Perls
method (reaction to Berlin azure) was used. For a detailed
description of the method, see source [12]. Statistical

evaluation of the obtained data was carried out by using
the non-parametric Kruskal-Wallis test.

Polarization-phase tomography of the studied samples
was studied as follows [13-15]:

1) Mueller-matrix mapping of test samples and
obtaining a series of Mueller-matrix images of their
polycrystalline structure;

2) calculation of coordinate distributions of the
elements of the differential matrix of the 1st order;

3) algorithmic reconstruction of distributions of linear
birefringence of the polycrystalline structure of histological
brain sections;

4) within the map of each parameter of optical
anisotropy, criteria for objective differentiation of human
brain substance samples of the deceased from all groups
were identified,;

5) Statistical evaluation was carried out by calculating
statistical moments of the 1st-4th orders, namely: SM1 -
average; SM2 — dispersion; SM3 — asymmetry; SM4- —
kurtosis.

Research results

After the formation of a hemorrhage in human brain
substance, a massive decay of red blood cells occurs in it,
which leads to the accumulation of iron-containing decay
products[16]. As a result of such processes, iron in the form
of a blue hemosiderin pigment appears in areas where it
should not normally be.

N

Fig. 1. Hemorrhages of traumatic genesis (10 days), microscope magnification 400x, Perls staining;
arrows indicate accumulations of hemosiderin in the foci of hemorrhages.

Human brain substance stained preparations of experimental
and control groups were examined and analyzed and we found
that hemosiderin was not present in all experimental samples
(only 31 out of 40 samples were present). It was not possible to
establish the corresponding time dependences of the age of the
formation of hemorrhages, regardless of the genesis, since the
random appearance of the pigment in the experimental samples
is noted at different time intervals. For example, in the case of
death due to hemorrhages of traumatic genesis after 5 and 14
hours, the appearance of hemosiderin is noted, but in similar
samples with time of formation of a hemorrhage 8 and 16 hours,
it is not present at all.

Differential diagnosis of the time of formation of
a hemorrhage of traumatic genesis, cerebral infarction
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of ischemic and hemorrhagic genesis by the method of
reproduction of distributions of anisotropy of linear
dichroism (ALD)[17].

In fig. 2,3 show maps (fragments (1, 3) and distribution
histograms (fragments (2, 4) of linear dichroism values of
samples of histological sections of human brain substance
of deceased 2nd and 4th groups with different time of
formation of a hemorrhage (6 hours and 24 hours).

Tables 1 and 2 show the results of a statistical analysis
of the temporal change of necrotic changes in the structure
of the ALD human brain substance maps of the deceased
within representative samples of the studied sections of
group 2 (table 1) and group 4 (table 2) with different time
of formation of a hemorrhage.
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1 2

Fig. 2. Maps ((1),(3)) and histograms ((2),(4)) of the distribution of ALD value of histological brain
sections of the deceased from group 2 for time of formation of a hemorrhage 6 h (1,2) and 24 h (3,4)

1 2

Fig. 3. Maps ((1),(3)) and histograms ((2),(4)) of the distribution of ALD value of histological brain
sections of the deceased from group 4 for time of formation of a hemorrhage 6 h (1,2) and 24 h (3,4)

Table 1

Temporal dynamics of changes in statistical moments of the 1st — 4th orders, which characterize the
distributions of the ALD value of histological sections of the brain of the deceased from group 2

T, rog 6 12 18 24 44
SM, 0,24+0,008 0,22+0,007 0,205+0,006 0,19+0,005 0,15+0,005
p p<0,05 p<0,05 p<0,05 p<0,05
SM, 0,41+0,014 0,37+0,013 0,35+0,013 0,33+0,012 0,30+0,011
p p<0,05 p<0,05 p<0,05 p<0,05
SM, 0,91+0,034 1,39+0,054 1,63+0,072 1,87+0,088 2,48+0,101
p p<0,05 p<0,05 p<0,05 p<0,05
SM, 0,78+0,031 1,33+0,059 1,58+0,065 2,79+0,11 2,86+0,11
p p<0,05 p<0,05 p<0,05 p<0,05
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Table 2

Temporal dynamics of changes in statistical moments of the 1st — 4th orders, which characterize the
distributions of the ALD value of histological sections of the brain of the deceased from group 4

T, ron 6 12 18 24 44
SM, 0,21+0,006 0,192+0,005 0,18+0,005 0,170,004 0,150,004
p p<0,05 p<0,05 p<0,05 p<0,05
SM, 0,360,009 0,330,008 0,310,007 0,285+0,006 0,253+0,006
p p<0,05 p<0,05 p<0,05 p<0,05
SM, 0,69+0,021 1,09+0,029 1,31+0,033 1,52+0,055 2,12+0,097
p p<0,05 p<0,05 p<0,05 p<0,05
SM, 0,830,026 1,36+0,034 1,63+0,043 1,89+0,049 2,680,099
p p<0,05 p<0,05 p<0,05 p<0,05

When carried out analytical processing of the results
of statistical processing of the topographic structure of
the tomograms of ALD fibrillar networks of human brain
substance samples (Figs. 2, 3) from the deceased from the
experimental and control groups, a greater time range of
sensitivity of this method to destructive changes in nervous
tissue was revealed in comparison with polarimetric
methods which were used in previous studies [18]. As
a result, there is an accelerated temporal decrease in
the absolute values and the range of dispersion of the
ALD value with increasing time since the formation of
hemorrhage, according to SM, .

The following regularities of the scenario of temporal
changes in the topographic structure of ALD maps have
been established:

1) an increase in the value of the range of temporal
linear change of SM1-4 values, which describe the
distributions of the value of linear dichroism of fibrillar
networks of human brain substance samples from all
groups up to 24 hours, with a subsequent slowdown with an
increase in time of formation of a hemorrhage up to 2 days;

2) the accuracy of determination of time of formation of
a hemorrhage is 30 h £ 5 min for hemorrhages of traumatic
genesis and hemorrhages of non traumatic genesis.

Conclusions

1. Taking into account the fact that it is not always
possible to detect pigment in the sample, and the absence
of a direct dependence of the appearance of hemosiderin
on the age of the hemorrhage, it can be concluded that the
histological method of examining human brain samples
according to Perls does not provide accurate and objective
information about the age formation of hemorrhages.
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HOPIBHSLJIbHUIA AHAJII3 ECEKTUBHOCTI BUKOPUCTAHHS I'CTOJOITYHOI'O TA ®I3UKO-
ONITUYHOI'O METOAIB JOCJJIAXKEHHS JABHOCTI YTBOPEHHS KPOBOBUJIUBIB Y PEHOBUHY
I'OJIOBHOI'O MO3KY JIIOJUHHA

M. C. I'apazorwk

BykoBHHCBHKHIi Aep:kaBHMIT MeTUYHMIT YHIBepCcUTET
(m. YepuiBui, Ykpaiua)

Pesrome.

BaxxinBe 3Ha4YCHHS y CYA0BO-MEIUYHIM MPAKTULI MPUAUISIOTH BUPILICHHIO IMTAaHb, 10 BUHUKAIOTH [IPU MPOBEACHHI eKCIIEPTU3H
y BUIAJKy YepernHo Mo3koBoi TpaBmu (UMT), Tak sk 1ell BHJ| YIIKOXKEHb IPU3BOAUT 10 BUCOKOI JIETAIBHOCTI Ta iHBaiiu3arii. [Ipu
HPOBEICHHI PO3TUHY TiJia IOMEPIINX, CMePTh SKuX Hactana B UMT, TparistoTbesi BUNAAKU, KOJIM TPaBMa BUHHKAE BHACIIIOK MaliH-
Hsl 0COOH, Y SIKOT [IOMEPEAHbO PO3BUHYBCS iH(pAPTK TOJIOBHOIO MO3KY, @ IHO/I HaBMaKH. Y TAKOMY pa3i BaKJIMBO TOYHO BepHu(iKyBaTH
MEPBHHHY IPHYUHY CMEPTi, TOMY BYaCHE i 00’ €KTHBHE BCTAHOBJICHHS 4acy yTBOpeHHs KpoBoBIINBY (UYK) y ronoBHmMil MO30K JIFOIUHI
(TMJT) € HeOOXiqHUM.

Mera i 3aBnanns nociaipkennst. OuinnTi MOXIUBICTh BetanoBieHHs: YYK TpaBMatiyHOro ta He TpaBMaTu4IHOro renesy y ['MJI
3araJbHOIPUHHSATHM TiCTOJIOTYHUM METOIOM Ta MOJISIpU3aliiHO-()a30BOK0 MIKPOCKOIIIEI0, @ TAKOXK MOPIBHSTH iX €()EKTHUBHICTS.
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Marepiaan Ta MeToau gociimkenus. s nociipkenns 6yno Bigi6pano 3pasku I'MJI Bix 140 momepnux ocib, cMepTh SKHX
Hactynwia Bix 1 1o 3-x 71i0 3 MOMEHTY yTBOPEHHS KPOBOBMIIMBY, BiJIIOBITHO /IO JAHUX, Y3SATUX i3 MEIUUHAX JOKYMEHTIB. Y SIKOCTI
KOHTPOJIBHOI TpynH Oyo Biniopano 3pasku ['MJI Bix 40 momepiux y BHIagKy cMepTi Bij imemivHOi XxBopobu ceprrst. CBiTiIOBa Mi-
KPOCKOITisl POBOAMIIACS IIISIXOM ITONEPEeAHBOr0 (hapOyBaHHs TiCTOJIOTIYHUX Ipernaparis 3a MetosioM Ilepica. da3oBo-nomsspuzamiiny
ToMoTpadiro 3pa3KiB IPOBOIIIIM 3a JOIIOMOTor0 noysipuMeTpa CTokca.

PesyabsTaTn nocaimxenns. bymo gociimpkeHo Ta mpoananizoBano nogpapbosani npenaparu ' MJI ekcriepuMeHTaNbHOT Ta KOHTPOITb-
HOT TPyl i BUSIBJICHO, 1110 FeMOCHICPHH OYB NPHUCYTHIN HE y BCiX eKCIIepUMEHTAIIbHUX 3paskax (nmpucyTHii numieHs y 31 3pasky i3 40).
He Braocst ycTaHOBHTH BiIIOBI/THI 9acOBI 3aJI€XKHOCTI JaBHOCTI YTBOPEHHS KPOBOBHJIMBIB, HE 3aJISKHO Bij TeHE3Y, TaK SIK Ha Pi3HUX
YaCcOBUX IPOMDXKKAX Bi3HAUA€THCS paHIOMHA IOSIBA MITMEHTY Y JIOCTIIHUX 3pa3kax. [IpoBiBIIM aHANITHYHE ONPANIOBAHHS OTpUMa-
HHX PE3yJbTaTiB CTATUCTHYHOI 0OPOOKH TOMOrpadidHOl CTPYKTYpH TOMOIPaM aHi3oTporil jiHiiHoro 1uxpoizmy (AJI) GidpumspHux
Mepesx 3pa3kiB I'MJI Bijg moMepiix 3 eKCriepUMEHTAIBFHEX Ta KOHTPOJIBHOT TPy, OyJI0 BUSIBIEHO OLTBINNI YacOBHH JAiara3oH Uy TiIH-
BOCTI JAaHOTO METOJLY II0J0 IESCTPYKTUBHUX 3MIiH y HEPBOBil TKaHWHI, y HOPIBHIHHI 13 METOIAaMH, SKi 3aCTOCOBYBAJIHCS y TIOTIEPEIHIX
JOCIIKEHsIX. SIK HACiZOK, Bi3HAYA€THCS IIPHUIIBU/IICHE YaCOBE 3MEHIIICHHI aOCOIOTHHUX 3HAYEHb 1 J[iala30Hy PO3KUTy BEJMUHHI
AJIJ] 13 3poCTaHHSM 4acy 3 MOMEHTY YTBOPEHHS KPOBOBHIIUBY.

Bucnoku. ITonstpusariiino-¢a3oBa MiKpoCKoIIisl IPOAEMOHCTpYBala 3HAYHY HepeBary y BUKOPHCTAHHI, HOPIBHSIHO i3 30JI0TUM
cTaHmapToM —MetozioM (apOysanns 3a [lepicom, s inenTudikanii yacy yrBOpeHHS reMopariii y TOJIOBHUI MO30K JIIOJIHHH.

Kar040Bi c10Ba: uepenno-mMo3koBa TpaBMa; Cy0Ba MEIMIMHA; TIOAPU3aIliiiHO-(ha30Ba MiKpOCKOITist;, IaBHICTh YTBOPEHHS
KPOBOBHIIHBY
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Summary.

Pharmacogenetics studies the relationship between a person’s individual genetic characteristics and the human body’s
response to the action of various drugs, particularly the occurrence of undesirable side effects. Thanks to the development of the
latest technologies and methods, this branch of medical genetics and clinical pharmacology is developing very actively. Data
are being accumulated, special databases are being created with the aim of creating individual genetic passports in the future,
which will allow the selection of personalized treatment schemes.

Anesthesiology is a special area of pharmacogenetic research because, more than any other medical specialty, it is
characterized by polypharmacy-the simultaneous or sequential administration of many drugs. The same dose of a drug may be
inadequate for some patients and may be life-threatening or cause unwanted side effects for others. Today, information about
genetic factors is being used by clinicians to prescribe drugs to tailor drug therapy to a patient’s genome. In anesthesiology,
the principles of pharmacogenetics have been explained for neuromuscular blocking agents, opioid metabolism, different
types of anesthetics, and postoperative nausea and vomiting. On the other hand, a large number of anesthetics have a narrow
therapeutic index.

This review summarizes the most recent data from the scientific literature on the pharmacogenetics of different types of
anesthetics.

Inhalational anesthetics are halogenated derivatives of methyl ethyl ether, the exact mechanism of action of which is not
yet fully understood. One of the rare but very serious side effects of all halogenated anesthetics is malignant hyperthermia,
a genetically determined autosomal dominant disorder that manifests as a hypermetabolic response to drug administration. The
dosage of intravenous anesthetics should also be carefully determined, taking into account the patient’s age, cardiovascular,
hepatic, and renal status, concomitant drug therapy, and genetic factors. Ontogeny and genetic variability of drug-metabolizing
enzymes are interrelated because genetic variability in drug-metabolizing enzyme expression cannot be assessed until the
required protein is sufficiently expressed. Pharmacogenetic variants may contribute to unpredictable drug exposure at the same
weight-based drug dose.

There are a number of potentially clinically applicable pharmacogenetic data in newborns, but more research is needed to
confirm these findings and understand how to incorporate them into clinical care.

The selection of drugs and dosing regimens based on a patient’s pharmacogenomic profile may be an important part of the
future of medicine. Personalized treatment based on the specific variants in the genome will ultimately reduce the incidence of
side effects and length of hospital stay for patients and save healthcare costs. Although pharmacogenomics and its application
in clinical practice are still in their infancy, different variants and their implications for many clinical areas, including
anesthesiology, are emerging every day.

Key words: Pharmacogenetics; Anesthetic Support; Inhalation Anesthetics; Propofol; Opiates; Neuromuscular Blockers;
General Anesthesia in Children.

Introduction

Genes are known to influence the pharmacokinetics and
pharmacodynamics of the drug administered. The same
dose of a drug may not be sufficient for some patients and
may be life-threatening or cause adverse side effects for
others. Today, information about genetic factors is used by
clinicians to prescribe drugs in order to tailor drug therapy
to the patient’s genome. In anesthesiology, the principles of
pharmacogenetics have been explained for neuromuscular
blockers, opioid metabolism, different types of anesthetics,
and postoperative nausea and vomiting. This review
discusses the pharmacogenomics of inhaled and topical

anesthetics, opioids, and neuromuscular blocking agents
currently used worldwide with a focus on the pediatric
population.

Inhalation anesthetics

Inhalational anesthetics (1A) are halogenated derivatives
of methyl ethyl ether and are classified according to their
physicochemical properties (flammability, odor, volatility),
minimum alveolar concentration, and solubility. The exact
mechanism of their action is still not fully understood
and has historically been explained by two main theories.
The first theory, now largely abandoned, proposed a non-

131



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. XI1v, Ne 1(51), 2024
voL. X1v, Ne 1(51), 2024

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

specific interaction of the anesthetic with hydrophobic lipid
components of the cell, while another theory proposed
specific membrane proteins as sites for anesthetic binding
[1]. Among these membrane proteins, neuronal ion
channels are the most likely molecular targets. They are
part of the complex of receptors for neurotransmitters
such as nicotinic acetylcholine, GABA, and glutamate
N-methyl-D-aspartate [2, 3]. The most commonly used
inhalational anesthetics are isoflurane, desflurane, and
sevoflurane.

Isoflurane causes concentration-dependent profound
respiratory depression and hypotension due to a decrease
in systemic vascular resistance. With rapid changes in
concentration, it may cause transient tachycardia and
hypertension as a result of sympathetic nervous system
stimulation [4]. Nearly 99 % of the drug is eliminated
unchanged through the lungs [1].

Desflurane has the lowest potency and solubility in
blood and other tissues compared to other inhalational
anesthetics. As a result, it provides rapid induction and
recovery of the patient from anesthesia. In addition, it
has the lowest blood solubility among inhaled anesthetics
and is recommended for bariatric patients undergoing
long-term surgery. It is almost completely metabolized
unchanged in the lungs and carries no risk of hepatotoxicity
or nephrotoxicity.

Nitrous oxide (N20O) is the only gas with specific
properties among the IAs. Although it does not provide
the depth of anesthesia required, it is commonly used in
combination with halogenated anesthetics. Nitrous oxide
is the least soluble of all general anesthetics and therefore
causes rapid onset and rapid recovery from anesthesia. It
also has a significant analgesic effect by stimulating the
central opioid and adrenergic systems [1]. N20 stimulates
the sympathetic nervous system and, when administered
in combination with halogenated drugs, increases blood
pressure, heart rate and cardiac output, while the opposite
response is observed when administered concurrently
with opioids. This can lead to certain risks such as
pneumothorax, air embolism, middle ear obstruction [5].

N20 oxidizes the cobalt in vitamin B12, a cofactor
for the enzyme methionine synthase, thereby reducing
the remethylation of homocysteine for the synthesis
of methionine and folic acid. This can lead to DNA
hypomethylation, defective DNA synthesis, cell apoptosis,
and signs of megaloblastic anemia and peripheral
neuropathy [6]. The importance of MTHFR gene variants
for these adverse effects of N20 seems relevant, but further
research is needed.

In general, the choice of medication depends on the
duration and type of surgery, the clinical parameters of the
patient, the personal preferences of the anesthesiologist,
and sometimes the protocols of the health care institution.
Removal of any anesthetic from the body occurs through
metabolism and excretion. Metabolism includes Phase |
catabolic reactions, i.e., hydrolysis, oxidation, and
Phase Il anabolic reactions, which involve the addition of
a glucuronyl or methyl group to the metabolite. Excretion of
the end product occurs through the kidneys, hepatobiliary
system, or lungs. Excretion of A occurs primarily through
the alveoli [7]. Methoxyflurane is an exception as it is
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also metabolized by enzymatic conversion followed by
renal excretion. However, the use of this drug is currently
minimized.

As mentioned above, the alveoli are the major route of
elimination for inhalational anesthetics. Partial elimination
by biotransformation (via CYP2EL1) also occurs, but plays
aminimal role in the elimination of the anesthetic. Als that
are metabolized more intensively (e.g., methoxyflurane)
are more susceptible to enzymatic biotransformation [8].
Between 20 % and 50 % of halothane, 2 % of sevoflurane,
less than 1 % of isoflurane, and 0.1 % of desflurane are
metabolized by enzymes. Halothane is more soluble than
sevoflurane, but is eliminated more rapidly due to more
intense biotransformation [9].

Sevoflurane is known to affect GABAergic transmission
[10]. In a recent experimental study by Mapelli J et al,
sevoflurane altered neurotransmission by enhancing
GABAergic inhibition while simultaneously inhibiting
NMDA receptor activity [11].

Variants of the melanocortin-1 receptor (MC1R) gene
have long been associated with an increased need for
desflurane anesthesia [10]. Interestingly, the phenotype of
all redheads can be traced back to different variants of the
MCI1R gene. It has been shown that women with red hair
require almost 20 % more desflurane than women with
dark hair and are also significantly more resistant to the
effects of subcutaneously injected lidocaine [7]..

One of the rare but very serious side effects of all potent
halogenated anesthetics is malignant hyperthermia (MH)
[12]. MH is a genetically determined autosomal dominant
disorder that manifests as a hypermetabolic response to
IA and is also observed with the use of the depolarizing
muscle relaxant succinylcholine [6]. This disorder is
characterized by hypermetabolism, hypoxia, hypercapnia,
and hyperthermia due to impaired calcium homeostasis.
Soon after exposure to the triggering drug, there is a rapid
release of calcium ions from the sarcoplasmic reticulum,
leading to an uncontrolled hypermetabolic state that
can eventually cause cardiovascular collapse and even
death if timely first aid measures are not taken [13]. For
this reason, dantrolene, a skeletal muscle relaxant that
inhibits the release of calcium from the sarcoplasmic
reticulum, should now be stocked in operating and
resuscitation rooms [13]. The frequency of malignant
hyperthermia ranges from 1:10,000 to 1:250,000. Two
genes whose variants are associated with the risk of MH
are the RYR1 gene, which encodes the ryanodine receptor
1, and the CACNA1S gene, which encodes the a-1S
subunit of the L-type calcium channel [14]. A thorough
systematic review of the literature was conducted on the
association between 48 pathogenic variants of the RYR1
gene, two variants of the CACNA1S gene, and MH.
Therefore, based on a high level of evidence, the Clinical
Pharmacogenetics Implementation Consortium (CPIC)
issued therapeutic guidelines advising against the use of
halogenated anesthetics in patients with an established
genetic risk for MH based on RYR1 and CACNALS gene
variants [15]. Although the exact mechanism is unknown,
these mutations may make the channels more sensitive to
activation by depolarization or 1A action [13].
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Intravenous anesthetics

If necessary, taking into account the duration and type
of surgery, as well as in patients with absolute or relative
contraindications to A, intravenous anesthetics may be
used not only for induction but also for maintenance of
general anesthesia. The dosage of intravenous anesthetics
should be carefully determined, taking into account the
patient’s age, cardiovascular, hepatic and renal status,
concomitant drug therapy, and genetic factors [1].

Propofol is the most commonly used parenteral
anesthetic for induction and maintenance of anesthesia.
Fospropofol is administered as an aqueous solution,
unlike propofol, which is manufactured as a lipid
emulsion, and is better tolerated. Propofol has sedative-
hypnotic, anticonvulsant, anti-inflammatory, antiemetic,
antioxidant, and possibly neuroprotective effects [16].
Adverse effects of propofol are well documented and
the most common is post-injection pain, while others
include bradycardia, hypotension, loss of airway reflexes,
apnea, and hyperlipidemia [16, 17]. It has been repeatedly
demonstrated that individual susceptibility to propofol and
the risk of adverse effects vary widely and often cannot
be estimated from the clinical characteristics and health
status of the patient. It is possible that polymorphisms of
genes encoding molecular targets or enzymes involved in
drug clearance may influence the individual variability of
propofol side effects, although clear evidence for the role
of genes is still lacking.

Propofol activates GABA receptors, blocks NMDA
glutamate receptors and prevents calcium from entering
the cell [18]. One recent study analyzed genes possibly
related to the pharmacological profile of propofol. It
was established that carriers of the minor G allele of the
rs6313 variant of the 5SHT2A gene encoding the serotonin
receptor required a lower dose of propofol and a shorter
time for induction of anesthesia [19]. Associations between
the GABRA1 and GABRB2 genes and sensitivity to
propofol were also determined. It has been shown that
variants of GABRB2 rs3816596 and GABRA1 rs4263535
are associated with sensitivity to the sedative effect of
propofol, and variants of GABRA1 rs1157122 and GABRB2
rs76774144 are associated with a lower degree of decrease
in blood pressure after administration of propofol [20]. In
addition, the CT/CC genotypes of GABRB1 rs4694846
were associated with heart rate instability, and the GG
GABBR2 rs1167768 genotype was associated with greater
instability of mean blood pressure values [21].

The contribution of variants in the genes encoding the
metabolic enzymes CYP2B6 and uridine-50-diphosphate
(UDP) glucuronosyltransferase may also influence
variability in response to propofol.

Propofol is mostly conjugated to the glucuronide
(70 %), while 30 % of the drug is first hydroxylated
by CYP2B6. As the CYP2B6 gene is one of the most
polymorphic CYP gene families, several recent clinical
studies have investigated its importance for propofol
dosing [22, 23]. Dosage modeling based on the rs2279343
variant of the CYP2B6 gene suggests a 50 % reduction
in the infusion dose of propofol in patients with AA and
AG genotypes during maintenance of general anesthesia.

Without dose adjustment, propofol exposure will increase
by 250 % within 1 hour of the start of infusion, indicating
the importance of this particular option for dose adjustment
to ensure optimal anesthesia and avoid side effects [21].

Despite some positive correlation between specific
genotypes and characteristics of propofol-induced
anesthesia, the lack of reproducibility of the data limits
the implementation of preoperative genetic screening to
identify individuals requiring dose adjustment [20].

Etomidate is primarily used to induce anesthesia in
patients at risk for arterial hypotension because of its
minimal effects on the cardiovascular system [1]. This
drug significantly suppresses the enzyme 11-B-hydroxylase
and the synthesis of cortisol and aldosterone in the adrenal
glands. Because this effect lasts for 6 to 8 hours after
a bolus injection, etomidate may be harmful in critically
ill patients. As a hydrophobic derivative of imidazole,
etomidate is composed of propylene glycol, and injection
of this solution causes severe irritation and is accompanied
by severe pain. Unlike propofol, etomidate has simpler
pharmacological properties: it mainly activates GABA
receptors, and biotransformation involves hydrolysis by
hepatic esterases to inactive metabolites that are excreted
in the urine. The genetic contribution to the efficacy and
safety profile of etomidate is still poorly understood. One
study showed that GABRAZ2 rs279858, GABRB2 rs2561,
CYP2C9 rs1559 and UGT1A9 rs11692021 variants were
associated with individual differences during etomidate
anesthesia, but this needs further study [18].

Another commonly used drug is ketamine. Due to
its water solubility and extensive absorption, it can be
administered by various routes: intramuscular, oral,
rectal, and intranasal, which can be useful in patients with
limited intravenous access [1]. It has a potent analgesic
effect, inducing hypnosis and amnesia while allowing
patients to breathe spontaneously. Ketamine is a non-
competitive antagonist of glutamate NMDA receptors,
thus preventing the influx of calcium ions into the cell,
although it has other pharmacological targets with lower
affinity [14]. In addition, ketamine reduces the need for
opioid analgesics [15].

Unlike other anesthetics, ketamine increases heart rate,
blood pressure, and cardiac output, has a broncholytic
effect, and is therefore suitable for patients with
hemodynamic instability such as hypovolemia, cardiogenic
shock, constrictive heart disease, and severe asthma [1].
However, the use of ketamine can also lead to a unique
set of side effects (e.g., behavioral changes, lacrimation,
salivation, increased general muscle tone, spontaneous
limb movements, as well as hallucinations, delusions, vivid
dreams) that limit the use of this anesthetic [22].

Ketamine is actively metabolized in the liver. It is
oxidized mainly by CYP3A4 and to a lesser extent by
CYP2B6 to active norketamine, which is excreted by the
kidneys in the form of glucuronide [23].

The relevance of different genotypes to the efficacy
of ketamine has been investigated in several in vitro and
clinical studies [20, 21, 23]. According to one of the clinical
studies, the CYP2B6*6 allele is associated with reduced
clearance and, as a result, an increase in the concentration
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of ketamine in the blood plasma, which leads to a higher
frequency of side effects [24]. However, additional data
on the potential clinical significance of CYP2B6 gene
genotypes are needed.

Thiopental is the only thiobarbiturate that is still used,
albeit rarely, for anesthesia because of its potent sedative
and hypnotic effects, rapid onset, and ultra-short duration
of action due to its very high solubility in lipids [24].
Although the anesthetic effect lasts less than 10 minutes
after a single bolus injection, the patient requires more than
24 hours to fully recover from anesthesia after a prolonged
infusion. This is due to rapid redistribution of thiopental
from the central nervous system and slow clearance
from peripheral adipose tissue, where it accumulates.
It is metabolized in the liver in several steps, including
desulfurization and N-dealkylation to active pentobarbital,
and is excreted in the urine.

As a positive allosteric modulator of GABA receptors,
thiopental increases the time that GABA-associated
chloride channels are open, while higher doses may
directly activate channel opening. In addition, thiopental
modulates the nAch receptor and the Ca?*-ATPase involved
in calcium ion homeostasis [7]. Despite its long history of
use, the potential influence of pharmacogenomics on its
pharmacological properties, efficacy and safety is currently
unknown.

Opioids

Opioids are the most widely used class of analgesics in
anesthesia. They interact to varying degrees with mu, delta,
and/or kappa receptors and produce a variety of effects,
both desirable and undesirable [25].

Fentanyl and its parenteral analogs, sufentanil,
remifentanil, and alfentanil, are synthetic opioids commonly
used in anesthesia because of their rapid and potent
analgesic effects. These anesthetics vary in potency, with
alfentanil having approximately 1/4 to 1/10 the potency of
fentanyl, while sufentanil is five to ten times more potent
and is the most potent opioid analgesic. The choice of drug
depends primarily on the duration of action. Fentanyl and
sufentanil have a short time to achieve maximum analgesia,
with rapid offset after small bolus doses — 30 and 20
minutes, respectively. Because remifentanil has a duration
of action of <10 min and a low accumulation potential, it
is suitable for short-term procedures [2]. In addition to the
common side effects of opioids, remifentanil slows heart
rate, lowers blood pressure, and increases the need for
postoperative analgesia.

Fentanyl is metabolized by CYP3A4 and CYP3A5
enzymes. The presence of CYP3A5 (CYP3A5*3)
and ABCB1 gene variants (1236C>T, 2677G>A/T
and 3435C>T) leads to significant changes in plasma
fentanyl concentration. Fentanyl levels were shown to be
approximately twice as high in CYP3A5*3 homozygotes
compared to CYP3A5*1 carriers. Response to fentanyl can
be modified by opioid receptors and COMT gene variants
[26]. Thus, OPRM1 (118A>G) and COMT (Val158Met,
G>A) gene variants can lead to increased or decreased
response to fentanyl depending on the genetic profile
[1]. Despite the availability of data on these variants in
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the literature, to date, no statistically significant results
have been registered regarding the influence of a genetic
determinant on the development of side effects associated
with the use of fentanyl [27].

Remifentanil, like morphine and fentanyl, binds to the
p-opioid receptor, showing an analgesic effect. Moderate-
quality evidence showed that variability in analgesic
effect is influenced by genetic variants in the genes
encoding OPRM1, P-glycoprotein (P-gp) and catechol-O-
methyltransferase. One of the most studied genetic variants
associated with OPRM1 and opioid analgesic action is the
rs1799971 (118 A>G) variant of the OPRM1 gene of the
same name. Convincing evidence in favor of this functional
variant is given in a meta-analysis, where it was determined
that the presence of the GG genotype is associated with
a reduced analgesic effect and the need for higher doses of
opioids. Further studies confirmed that this finding is also
relevant for fentanyl, alfentanil and sufentanil [28]. Also, in
Chinese women carriers of the OPRM1 rs9397685 variant
with the AA genotype, a higher sensitivity to the analgesic
effect of remifentanil was recorded [29].

It was shown that the rs5030977 variant of the
CACNAZ2D?2 gene was correlated with increased sensitivity
to remifentanil, and the rs1045642 variant of the ABCB1
gene was associated with a higher risk of side effects when
using this anesthetic [27]. In the literature, one can find
conflicting results regarding the influence of variants of
the ABCB1 gene, which encodes P-glycoprotein, on the
dosage of anesthetics. Thus, the AA genotype with the
rs1045642 variant seems to be associated with the efficacy
of a lower dose of fentanyl [28]. However, further studies
are needed to establish the clinical significance of this
polymorphism.

Codeine is metabolized by CYP2D6 to morphine.
Therefore, the response to codeine may vary depending
on variants of the CYP2D6 gene [30]. It has been
shown that there are both slow metabolizers (SM) and
ultrametabolizers (UM) of codeine, which leads to an
increase or decrease in the amount of its breakdown
product in the blood [31]. The Clinical Pharmacogenetics
Implementation Consortium (CPIC) guidelines strongly
recommend that UM and SM of CYP2D6 avoid codeine
due to increased risk of toxicity and lack of analgesic effect,
respectively [32]. In addition, the FDA cautions against
using codeine in adolescents who are obese or in those
with obstructive sleep apnea or severe lung disease due to
problems with respiratory depression [1].

Morphine itself is a well-known, potent opioid that
binds to the mu receptor OPRM1 and is metabolized
by glucuronidation, specifically by the liver isoenzyme
UGT2B7 [33]. Several genetic variants have been identified
that may affect the ability of morphine to adequately treat
pain and may be responsible for adverse effects such as
respiratory depression. The P-glycoprotein transporter
encoded by the ABCBL1 gene transports morphine across
the blood-brain barrier, and variants identified for this gene
may be associated with the risk of respiratory depression
with morphine [34].

Hydrocodone, like codeine, is extensively metabolized
by CYP2D6. It is also metabolized by CYP3A4 to
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norhydrocodone, which is further conjugated by UGT
to water-soluble metabolites that are primarily excreted
by the kidneys. CYP2D6 metabolizes hydrocodone to
hydromorphone [35]. In one study, UM demonstrated an
approximately 10-fold increase in hydromorphone plasma
concentrations compared to SM [1].

Another genetic component that can significantly
alter a patient’s response to pain and the analgesic effect
of hydrocodone are variants of the OPRM1 gene [36].
Hydromorphone has been shown to bind strongly to the
mu receptor (encoded by the OPRM1 gene) and to exhibit
variability in serum concentrations that correlates with
OPRM1 gene variants [37]. Thus, a prospective study
demonstrated that tapentadol and methadone may be more
suitable than hydromorphone for G-allele carriers due to
their dual mechanism of action and low sensitivity to the
OPRM1 A118G polymorphism [38].

Methadone is commonly used to treat patients addicted
to opioids. As with other opioids, studies have generally
examined the relationship between variants in widely
studied genes and methadone dose. CYP2D6, OPRM1, and
ABCB1 gene variants have been associated with plasma
methadone concentration or required dose [7].

According to the results of a genome-wide
pharmacogenomic study, the therapeutic dose of methadone
was significantly associated with the rs73568641 variant
in African Americans, and patients with the C-allele of
the rs73568641 variant required higher doses of opioid
analgesics [39].

CYP2B6 alleles with impaired enzyme function, such as
*4 (increased enzyme activity) and *6 (decreased enzyme
activity), have a high prevalence [39]. CYP2B6*6 is the
most studied variant and is a significant genetic determinant
of methadone elimination variability, which has been
repeatedly reported in various publications [39, 40].
Patients with CYP2B6*1/*6 and CYP2B6*6/*6 have been
reported to have lower oral methadone clearance compared
to CYP2B6*1/*1 carriers [39,41]. This is also confirmed by
the results of the study by Packiasabapathy S. et al. [41],
in which children — carriers of the variant CYP2B6*6/*6
with slow metabolism had half of the methadone clearance
compared to normal/rapid metabolizers.

Tramadol is metabolized by CYP2D6 to its major
active metabolite O-desmethyltramadol, which has
a higher affinity for opioid receptors than tramadol [42].
O-desmethyltramadol binds the mu-opioid receptor, while
(+) and (=) tramadol inhibit the reuptake of serotonin
and norepinephrine, resulting in a wide range of clinical
effects [43]. CYP2D6 SM has been shown to protect
against adverse side effects such as seizures and serotonin
syndrome. UM, on the other hand, can have life-threatening
adverse reactions and higher peak concentrations of
O-desmethyltramadol in the blood plasma and show
stronger analgesia and a higher frequency of nausea
[43, 44].

CYP2D6 polymorphism is a key factor affecting
tramadol metabolism in vivo [22]. The recommendations of
the US FDA and the Working Group on Pharmacogenetics
of the Royal Netherlands Association of Pharmacists
(Koninklijke Nederlandse Maatschappij ter bevordering

der Pharmacie, KNMP) focus on diverse effects in different
CYP2D6 metabolizers [5, 43]. In general, UM should
either reduce the dose of tramadol by 30 % or choose an
alternative drug, SM should be warned about the reduced
efficacy of tramadol and should choose an alternative drug
or watch for symptoms of insufficient analgesia [5].

In addition to CYP2D6, other genes may also affect
the pharmacokinetics or pharmacodynamics of tramadol.
For example, the TT CYP2B6 G516T genotype has been
reported to correlate with higher tramadol plasma levels
[42]. However, these results require further confirmation
and should be interpreted with caution given the small
sample size.

Oxycodone is often substituted for other opioids when
they are ineffective [16], so pharmacogenetic testing allows
for optimization of therapy [17].

Most oxycodone is metabolized by CYP3A4 to
its inactive metabolite, noroxycodone, and a smaller
proportion of oxycodone is metabolized by CYP2D6 to
its active metabolite, oxymorphone [5]. Evidence for the
effect of genetic variants on oxycodone is mixed. There
is convincing evidence for the correlation of CYP2D6
and CYP3A variants on its pharmacogenomics and
pharmacokinetics [45]. The CPIC recommendations
are based on conflicting data and are similar to the
recommendations for tramadol and codeine, so an
alternative drug should not contain tramadol or codein,
which are metabolized by CYP2D6 [32].

Other genes and their variants, including OPRM1
(rs1799971), OPRK1 (rs7016778), ABCBL1 (rs1045642),
and COMT (rs4680) were also studied for effects on
oxycodone dosing/side effects, but ABCB1 and COMT
did not show a significant difference in dose requirements
for all options [3, 4].

Neuromuscular blockers

Neuromuscular blocking agents are an integral part
of general anesthesia. Although there are two types
of neuromuscular blocking agents (depolarizing
neuromuscular blocking agents and nondepolarizing
neuromuscular blocking agents), most muscle relaxants
used in anesthesia are nondepolarizing [5].

Succinylcholine is a widely used depolarizing
neuromuscular blocking agent. As a substrate of
butyrylcholinesterase (BchE), succinylcholine is hydrolyzed
by BChE in plasma [5]. Studies have shown, that variants
of the BCHE gene play a critical role in succinylcholine-
induced long-term neuromuscular blockade [7]. In the
European population, the most common are the A-variant
(atypical, Asp70Gly) and the K-variant (Kalow, Ala539Thr)
of the BCHE gene. Patients with heterozygous genotypes
for A- and K-variants are more sensitive to the action of
succinylcholine (ie, have longer muscle relaxation) than
phenotypically normal patients. One of the most serious
and rare variants is the S-variant (Leu335Pro) of the
BCHE gene — patients homozygous for the substitution
may experience paralysis for up to 8 hours with a single
induction dose of succinylcholine [46]. Other significant
variants BCHE*FS126, BCHE*I3E4-14C and BCHE*328D
were identified in patients with prolonged duration of action
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of succinylcholine [7]. The BCHE*FS126 and BCHE*328D
variants were associated with reduced enzyme function and
prolonged duration of neuromuscular blockade. Recently
discovered seven new variants in the BCHE gene — 1373T,
G467S, W518R, L184S, V421A, M4621 and R577H —were
associated with a prolonged effect of succinylcholine
or mivacurium [5]. In addition, 4 new variants were
associated with prolonged apnea: p.Trp205Cys, p.Leu22His,
p.Glu469GIn and p.Lys276Ter[47], but only 58 patients
were included in this study.

Rocuronium is a non-depolarizing neuromuscular
blocking agent and is commonly used in anesthesia for
endotracheal intubation. The main metabolic pathway
of rocuronium is biliary excretion, which depends on
hepatocellular uptake via OATP1A2 [5]. Pharmacogenetic
studies of rocuronium have mainly focused on transporters
in the liver. A recent study showed that the —189 _-188InsA
variant of the SLCO1A2 gene is associated with rocuronium
clearance [48]. More precisely, patients with the A allele
(in the hetero- or homozygous state) had a lower overall
clearance of rocuronium.

Arecent GWAS study of 918 individuals identified one
genome-wide significant locus on chromosome 12. Single
nucleotide variants with the most significant associations
were located in or near the SLCO1A2 gene. In particular,
it was shown that two intronic variants rs7967354 and
rs11045995 of the SLCO1A2 gene, as well as clinical
characteristics accounted for 41 % of the variability of
the rocuronium dose [4]. In general, genetic variants of
the SLCO1A2 gene encoding the OATP1A2 transporter
account for 4 % of the variability in rocuronium intake [4].

In addition to rocuronium, atracurium and vecuronium
are also widely used as muscle relaxants. Theoretically,
the effects of both drugs may be influenced by nicotinic
acetylcholine receptors and, accordingly, variants of the
genes encoding them [5].

Data on the pediatric population

Attention to CYP2D6 phenotypes has increased
after the reported cases of death with the use of usual
doses of codeine in carriers of the UM genotype of the
CYP2D6 gene [49]. In the carrier of the UM phenotype,
codeine is converted to morphine in a dangerously high
concentration. Fatalities have been reported in infants
breastfed by mothers taking codeine, in children following
adenotonsillectomy and other surgeries, particularly in the
presence of apnea and obesity [49]. A review of adverse
effects in children taking codeine-containing products
found cases of severe respiratory depression and death
[50]. This has led to the development of guidelines and
clinical practice guidelines for the use of codeine by
the World Health Organization, the FDA, the European
Medicines Agency (EMA), and Health Canada, as well as
the Medicines and Healthcare products Regulatory Agency
Great Britain [50]. Restrictions have been established for
the use of codeine in children under 12 years of age after
adenotonsillectomy procedures [51].

The CPIC guidelines suggest the use of alternative
analgesics for patients with SM and UM phenotypes based
on the CYP2D6 gene for safety reasons [49].

Similar cautions have also been expressed about
tramadol after a report of tramadol-induced respiratory
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depression in a child who was UM. In addition, oxycodone
is also O-demethylated by CYP2D6 to oxymorphone
and noroxymorphone, which are 14- and 10-fold more
potent than the parent compound [52]. However, data
on the effect of CYP2D6 on oxycodone are currently not
sufficient. Hydrocodone is 12 times more potent at opioid
receptors than codeine and is metabolized by CYP2D6
and CYP3A4 to hydromorphone and norhydrocodone,
respectively [53]. Thus, UM by CYP2D6 can have up to
eightfold higher hydromorphone plasma concentrations,
while SM receives minimal analgesia [52-53]. In response
to more than 400 cases of side effects linked to the use of
hydrocodone, the FDA has banned the sale of more than
200 drugs because hydrocodone is a common ingredient
in cough suppressants. .

As already noted, pharmacokinetic variations in
response to opioids can be caused by changes in transport
proteins such as P-glycoproteins. These include members
of the ATP-binding cassette family ABCB1 and ABCC3
and organic cation transporter protein 1 (OCT1). The
ABCB1 gene is located on chromosome 7. A number
of SNPs with low mean allelic frequencies have been
reported, the most frequent variants were 3435C>T,
1236C>T, and 2677G>T/A [49]. They are often inherited
together, and the response, mediated by one variant, is
often influenced by others [47]. The ABCC3 protein in
hepatocytes serves as an efflux transporter for morphine
metabolites into the bloodstream. The rs4793665 (211C>T)
variant of the ABCC3 gene leads to a decrease in protein
expression, in particular, the 211CT and 211TT genotypes
are associated with lower levels of morphine metabolites
in plasma [47]. The A-allele of ABCC3 rs4148412 and the
G-allele of ABCC3 rs729923 were reported to increase the
odds of respiratory depression in children [54].

Ontogeny and genetic variability of drug-metabolizing
enzymes are interrelated because genetic variability
in drug-metabolizing enzyme expression cannot be
assessed until the required protein is sufficiently expressed.
Pharmacogenetic variants may contribute to unpredictable
drug exposure at the same weight-based drug dose [45].

There are a number of potentially clinically applicable
pharmacogenetic data in neonates, but more research is
needed to confirm these findings and understand how to
incorporate them into clinical care. Thus, in newborns, the
effect of genetic variability of CYP2D6 is evident even
for premature babies. In critically ill newborns, genetic
variation of the liver organic cation transporter (OCT1) is
associated with morphine metabolism [55-57]. There have
already been successful attempts to create a physiologically
based model that takes into account the ontogenesis of
OCT1 and the effect of morphine pharmacogenetics in
newborns [58].

In neonates, the combined carrier of genetic risk alleles
of the OPRM1 and COMT genes was associated with
a higher need for emergency morphine during mechanical
ventilation [54, 57]. It may be possible to predict, based on
genotype, which infants are most likely to require opiates
for pain relief during intubation [55].

Further studies should also take into account recent data
suggesting that individual drug-metabolizing isoenzymes
belong to three classes [56]. The first group of enzymes
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(e.g., CYP3A7, SULT1A3/1A4) is expressed at the highest
level during fetal development, and their activity decreases
and gradually disappears during the first 2 years of life.
The second group consists of enzymes (e.g., CYP3A5,
CYP2C19, SULT1A1) that show only modest increases
after birth and become more active during adulthood.
Levels of the third group of enzymes (e.g., CYP2DS6,
CYP3A4, CYP2C9, CYP1A?2) increase slightly during the
second and third trimesters of pregnancy and continue to
increase during childhood.

Conclusions
Although pharmacogenomics is a relatively young
field, it has already been shown that a better understanding
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®APMAKOTEHETHUKA AHECTE3IOJIOI'TYHOI NIATPUMKHAU
0. 0. Ckasgincokat, JI. €. @iy, 10. I. Yepnascoka?, B. I. IToxunvko?, O. I'. €sceenxosa®, 3. I. Poccoxa’

13 «Pedepenc-ueHtp 3 MoeKyasipHoi giarnoctuka MO3 Yikpainu»!
(m. KniB, Ykpaina)
IMonTaBcHKHi Aep:KaBHUIT MeTHIHUI YHIBepcHTeT
(m. MMoaTaBa, Ykpaina)
HaujonaasHuii yHiBepcuTeT 0X0poHH 310poB’ st Yipainu imeni I1. JI. Illynuka®
(m. KniB, Ykpaina)

Pesome.

dapMaKkOreHETHKA BUBYAE B3a€EMO3B 30K MK 1HAMBIyaIbHOK I'EHETHYHOI XapaKTEPUCTHKO JIIONHN Ta PEAKIIEI0 OpraHiaMy
JIIOMUHM Ha JIF0 Pi3HUX JIIKapChKUX 3aC001B, 30KpeMa, BUHIUKHEHHS HeOaKaHUX MOOIYHUX e(EeKTiB. 3aBISKH PO3BUTKY HOBITHIX TeX-
HOJIOT1/ Ta METOIUK IIeH PO3IiI MEIUYHOI TEHETUKH Ta KITiHIYHOI (papMaKoorii Iy’Ke akTHBHO PO3BUBA€ThCs. HaKoMU4yroThCs aHi,
CTBOPIOKOTHCS CIICIialbHI 0a3H 3 METOI CTBOPCHHSI B MallOyTHROMY 1HIUBiyalbHUX TCHETHYHUX MACTIOPTIB 3 MOMKIIUBICTIO MiA0O0py
[IEPCOHATI30BAHUX CXEM JIIKYBaHHSI.

AHecTe310I10Tis € 0cOOIMMBOIO 00J1aCcTIO BUBYCHHS (PapMaKOTCHETHKH, aJKe BOHA O1IbIIIe HiXk Oy/Ib-sKa 1HIIIa MEJIYHA CIICLiaIbHICT
XapaKTepPHU3y€eThCS TMOMi(hapManeBTUKOIO — OAHOYACHUM a00 IOCIIIOBHIM BBEICHHSIM 0araTbox JIiKapchbKuX 3aco0iB. OHakoBa 703a
TIpenapary Moke OyTH HeIOCTaTHBOIO TS JISSKHUX MAIi€HTIB, i CTAHOBUTH 3arpo3y ISl )KUTTS 00 MPU3BOUTH JI0 HEOQKAHNX MOOITHIX
edexriB s iHIMX. ChOToAHI iH(MOPMAILiS TIPO TCHETHYHI (PaKTOPH BUKOPHCTOBYIOTHCS KIIIHIIIMCTAMH YIS TPU3HAYCHHS JIKiB, 00
HaJIGKHUM YHHOM aJ[alTyBaTH MEMKAMEHTO3HY TEpaIlilo 0 FeHOMY maiieHta. B anecresiosnorii Oyau nosicHeHi NpUHIHITH (hapMako-
TCHETHKH HEPBOBO-M SI30BUX OJIOKATOPiB, META0OIII3MY OMIOI/IB, PI3HUX BUJIIB aHECTETHKIB, MiCIISIONEPALiifHOT HyJOTH Ta OIIFOBaHHS.3
HIIIOT CTOPOHH, BEJIMKA KUIbKICTh aHECTE310JI0TTUHIX MPETapaTiB MarOTh By3bKUI TeparieBTHYHAN 1HICKC.

B mpoMy ormisizi MU y3aralbHIOEMO OCTaHHI JaHI HayKOBOI JIiTepaTypu M0N0 (papMaKOTCHETHKH aHECTE310J0T1YHIX IpenapariB
PI3HUX BUIIB.

[Hransniiiai aHeCTETHKY € TaJIOTCHITOX1THUMH METHIICTHIIOBOTO e(ipy, TOUHHI MEXaHi3M iX Iii Ha JaHU MOMEHT HOBHICTIO HE
3’sicoBaHmid. OTHUM 13 PIIKICHUX, aJie Ty)Ke CEPHO3HUX MOOIYHIX e(PEKTIB YCiX TAIOTCHOBMICHUX aHECTETHKIB € 3JI05IKICHA TiTepTepMis —
TCHETUYHO 00YMOBJICHHUI 2y TOCOMHO-JOMIHAHTHHI PO3JIa/i, 110 MPOSIBISETHCS K rilepMeTadoiuHa BiOBi/ib Ha BBECHHS TIpErapary.

Jlo3yBaHHS BHYTPILIHBOBEHHUX aHECTETUKIB TEXK CJIiJ| PETEIbHO BU3HAYATH 3 yPAaXyBaHHSM BiKY HALi€HTa, CTaHy CEpPLICBO-CYMHHOT
CHUCTEMH, IEYiHKHU Ta HUPOK, CYIyTHHOT MEIMKAMEHTO3HOI Tepallii, a TAaKOXK TeHeTUYHUX (pakTopiB. OHTOTreHE3 1 FeHETUYHA MIHIIUBICTh
(hepMeHTIB, 10 METa0OI3YIOTh JIIKH, B3aEMOIIOB’ 13aH1, OCKUTBKH HEMOXKIIMBO OLIIHUTH TeHETUYHY MIHJIMBICTh Y eKcTpecii hepMeHTy,
o MeTabodIi3ye JiKH, JTOKA HeoOXiTHUT 010K He Oyle MOCTaTHbO eKcrpecoBaHnil. dapMakoreHeTHYHI BapiaHTH MOXKYTh CIIPHSTH
HerependauyBaHii eKCIIO3MIIIT pernapary Ipyu OJHAKOBIl 1031 pernapary, po3paxoBaHiil Ha Bary.

IcHyrO€ psiJt HOTEHIIHHO MPUIATHUX [t KIIHIYHOTO 3aCTOCYBaHHS (papMaKOreHETHYHUX JIAaHHX Y HOBOHAPOKCHHX, aje HeoOXiqHi
JIOIaTKOBI JIOCIIIPKEHHS, MO0 MIATBEPIUTH i BACHOBKH Ta 3PO3YMITH, SIK BKJIFOYHTH X Y KIIIHIYHY JOTIOMOTY.

Bubip mikiB 1 cxeM 103yBaHHS BUXOASYH 3 (papMaKoreHOMHOTO Mpodiro mamieHTa Moke OyTH 3HaYHOK YaCTHHOKO MailOyTHBHOTO
MenuiuHu. [HaAnBIayani3oBaHe JiKyBaHHs, 3aCHOBAHE HA MIEBHOMY BapiaHTi(ax) B T€HOMI, 3pEIITOI0 3MEHIINTh YaCTOTY MOOIYHIX
e(eKTiB i TpUBAIICTh epeOyBaHHs MALIEHTIB B JIIKapHi 1 3a0IaIUTh BUTPATH Ha OXOPOHY 310poB’s. Xoua (papMakoreHoMiKa Ta ii 3a-
CTOCYBaHHS B KJIIHIYHI MPAKTHUII BCE 1€ 3HAXOATHCS B 3apOAKOBOMY CTaHi, Pi3Hi BapiaHTH Ta iX 3HAUCHHS JJIsI 0ararb0X KIHIYHHX
rajtyseil BUSBILSIIOTBCS ILOJHSI, B TOMY YHCII JUIsl aHECTE31010T 1.

Kuaro4oBi cjioBa: papmakorenernka; anecTe3ionoriuna miirpuMKa; iHrasiiiini anecTeTHk; IPonogot; omaru; Miopenak-
CaHTH, 3arajibHa aHeCTe3isd y JiTei.
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XBOPOBA MEHKECA: OIJIA]I IITEPATYPU
TA KJIIHIYHMM BUITAJOK

H. I. Tokapuyx*, T. B. Yexomyn*,

JI. C. Cmapuneuv?, B. A. Aumoneun*,
JI. I1. Cmanicnasuyx*

BiHHMIBKHI HaiOHAIBHUI MEIWYHUN YHIBEPCUTET
im. M. 1. TTuporosa*

KHIT «Binnuipka obacHa autsda KiiHidHa JikapHs BOP»?
(M. Binnuust, Ykpaina)

Pe3rome

Xeopoba rkyuepsisoeo eonoccesi Menkeca (Menkes Kinky Hair Disease MKHD) (MD; OMIM: 309400) xapaxmepusyemocsi
anomaniero Memaobonizmy mMioi, sika ooymosnena mymayicto ¢ eeni ATPTA, posmawosarnomy na Xq13.3, saxuil mae 23 ex3onu.
Leil een sionogioac 3a kooysanns 1500 aminoxuciom i y éenuxiii KinbKocmi ekcnpecyemuscs y pizHux opeanax. Onucano
357 piznux mymayiii y eeni ATPTA. Xeopoba Menkeca € 8i0HOCHO pIOKICHUM 3aX680pHO8AHHAM i3 yacmomoro 1 eunadox Ha
100000-250000 orcusonapodsicenux dimeii. Xeopoba kyuepsigoeco éonoccsi Menkeca — X-3uennena peyecuena namonocis, saxa

epascae Mmatice BUKIHOUHO XJAONYUKIB.

iaznos xeéopodu Menkeca 6cmanoen0embcst Ha 0CHOBE MONEKYIAPHO-2eHemu4Ho20 docniodxcenis 2eny ATPTA abo mynomueennux
nanenetl, axi micmams een ATPTA ma 6ioximiuno2o genomuny (3nusicenns pieHs mioi ma yepyiloniazmiiy y cupoeamyi Kposi).

IIpu po3pobyi mepanesmuynux cmpameziti 015 0cio6 i3 x6opodoro Menkeca poszenadaroms mpu QyHOaMeHmManibHi npooIemu.
1) poszbnokysanmns écmokmysans Mioi 8 KUMWEUHUKY; 2) MIOb MA€E 6Ymu 00CMYNHoIO 01 (hepMeHmis ycepeOuni KiimuH, sKi
nompebyoms ii sk kopaxmop i 3) nemosasim iz x60po6oio Kyuepsgo2o éonoccs Menkeca Heobxiono idenmugikysamu ma
posnouamu JiKy8anHs Ha 0yAce PAHHLOMY emani JHcumms 00 mo2o, K 8i00y0emsbcs He360pOMmHs HelipoOde2eHepayis.

Y emammi npedcmasneno kniniunutl 6unadok xeopoou Menkeca y xnonuuxa gikom 1 micayis. /{iaznos niomeepoxcerHo MonexyispHo-
2EHeMUYHUM MenoOoM QociodxcenHs naneni «Cnadkosux eninencii», sika exnouana 2en ATPTA ma bioximiuno2o ghenomuny.

Onucanuti 6unadok 0eMoHCmMpPYe CKAAOHICMb 0iaeHOCMUKU X8opobu Menkeca y nepiodi Ho6oHapoOdxceHocmi yepes
HecheyugpiuHicms 03HAK 3aX60PI06aHHs (MISEICIb, KEOJIe CMOKIMAHHSL, 6MPAMA 8a2u MOu0) ma 8ANCAUGICMb GIOXIMIUHO20 MaA
MONEKYNAPHO-2eHEMUUHO20 MeMOOI8 O0CNIOHCEeH S NI00Y NPU HACMYNHIL 6A2IMHOCMI AO0 Y HOBOHAPOOHCEHO20 CUOCA 3 MEMOI0

PAHHBOI OlacHOCMUKU MA 1020 JIKYEAHHSL.

Januii 6unadok onyonikoeano 3a 3200010 mamepi 3 OOMPUMAHHAM NPUHYUNIE OIOEMUKU.
Kntouosi cnoea: xeopoba Menxeca; oumuna mManoxo6o2o 6ixy; diasHocmuxa.

Bctyn

3a nonax 60 pokiB, 10 MUHYITH 3 MOMCHTY TICPBUHHOTO
OIUCy XBOpoOHU KyuepsiBoro Bonoccss Menkeca (Menkes
Kinky Hair Disease MKHD), mporpec y po3ymiHHi KiTiHi4-
HUX, 010XIMIYHHX 1 MOJICKYJIIPHUX aCHEKTiB JTaHOTO PiIKic-
HOTO MOPYIIECHHS METa00Ji3My MiJli BUIICPEIUB MIPOTPEC
y po3po0Oii epeKTUBHUX MeTOIB JiiKyBaHHs [1]. HaitOinbim
6araroo0ilisgioua Teparis Ha ChOTO/IHIIIHIH JIeHb (paHHi mif-
HIKIpHI 1H €K1 Mijii), HOpMalTi3yBaja HEPBOBO-IICHXIUHHI
po3Butok y 30 % miteit i3 xBopoOoro MeHkeca Ta oM’ sK-
mmIa HeBpoJoriuHi edexT B iHmmx xBopux. Omgnax y 50 %
TMAIIEHTIB 13 XBOpoOOt0 MeHKeca He BUSBICHO e(heKTy Bif
IIPOBEICHOTO JIIKyBaHHS, HE3BA)KAIOUN HA PAHHE BCTAHOB-
JIeHHs giarHosy [2, 3].

Icmopis 3axeoprosanns. IcTopist 7aHOTO 3aXBOPIOBAHHS
pocTexyeThes e i3 1937 poky, Konu aBCcTpaniiichKi BUCHI-
BETCPUHAPH BU3HAIH BHPIMAIBHY pOb Oe(inuTy Mimi
3 JIEMI€NiHI3YI04Y0K0 XBOPOOOIO y STHSAT i3 aTakcieio [4].
podecop Hesin Jankc y 1972 pori Bu3HAYUB XBOPOOY
Ky4epsiBOro Bosioccsi MeHKeca sIK MPUKJIa] aHOMaJIbHOT
Mi€NTiHI3aMi1 TIonUHA Yepe3 AeiluT Mijli Ta HI3bKHN PiIBEHb
LepYJIOIUIAa3MiHYy, SKUH BOXIUBUN JJISI MiZTHOTO ()epMEHTY.
Binkpurrsa JI. lankca TpyHTYBasocs Ha Oro BH3HAHHI
TOTO, 110 HE3BUYAlHE BOJIOCCS Y HEMOBJIAT 13 XBOPOOOIO
MeHKkeca 3a TEKCTYpOIO CXOXe Ha JIaMKy BOBHY SITHSIT, BU-
POIICHHUX Ha IPYHTI 3 AedinuTom mini B ABctpanii. Takum
YHHOM, CIIOCTEPEKEHHS, IPOBENIEHi 3 iHTepBaIoM y 35 po-

KiB IIIOZ0 HACTIIKIB Ae(IiIUTy Mijli B aBCTPATIHCHKIX STHAT,
CTaJIM HaJI3BUYANHO aKTyaIbHUMH ISl BABUCHHSI BPOJDKEHOT
TTOMHJIKH MeTabomismy moauan [5]. Bume HaBemene 6io-
XiMigHE BIIKPUTTS BUKIMKAJIO 3aIiKaBIEHICTh 10 (heHo-
THUTTY, AKUH OyB peTenpHo onmncanmii y 1962 portii mokropom
J>xorom Menkecom Ta #ioro koeramu 3 Korymoiticskoro
yuisepcurery B Hpio-Mopky. k. MeHkec MOBiTOMHB po
5 HEMOBJIAT YONOBIYO1 CTATI B POAMHI aHTIIO-1PIAHICHKOTO
MOXO/KEHHSI, SIKI CTPaXKAAIN Ha XapaKTepHUIl CHHAPOM
HEBPOJIOTIYHOI IeTeHepartii 3 He3BU9aifHIM BOJIOCCSM 1 3a-
TPUMKOIO PO3BUTKY. XJIOMUMKH 3/1aBAITKCS 3[I0POBUMU MTPU
HApODKEHHI Ta TMPOTATOM HEPIIAX KITBKOX MICSIIiB KHUTTH,
ajie 3roJIoM y HHUX TOYAJIUCS CYJOMH Ta PErpec PO3BUTKY,
1 3peITor0, BOHM IIOMEPIH Y BiIli Bij 7 MicsIiB 110 3,5 pOKiB.
PomoBix ciM’i MepeKoHINBO CBIAYMB MPO Te, IO XBOpoOa
Oyna X-39eTieHOI0 TeHeTHYHOTO maTooriero. [Tomampiri
3BITH PO KJIIHIYHI BUMIAIKHA MiATBEPANIIHN, IO XBOpoOa
MeHkeca «Ky4epsiBOro BOJOCCs» Oyia BUBHAHUM CHHJIPO-
MOM i3 YHIKaQIbHUMH KJIIHIKO-TIATOJIOTIYHUMH O3HAKaMHU.
Kiinigna miarHocTrka XBopoOn MeHkeca «Ky4epsiBOTO
BOJIOCCS» Oyia TOJIeTrIeHa HasBHICTIO HaAilfHOTO 6i0Xi-
MiYHOTO MapKepa (HU3bKHIi BMICT Mijli Ta [iepysomiasMiny
B cupoBariii kposi) [6].

[IpoTsiroM HACTYTHUX POKIiB AOAATKOBI OMUCH KIIiHIY-
HUX, OIOXIMIYHHX 1 MTATOJIOTIYHUX OCOOJIMBOCTEN MarficH-
TiB i3 XBOp00OOIO MeHKeca pUBEpHYIN yBary 10 (peHoTH-
MTOBOTO CTEKTPY posnany. [ToBiqoMIeHHS TIpo JTiKyBaHHS
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TIperapaToM Mijli pH KJIACHYHOMY Ba)KKOMY THITI 3aXBO-
PIOBaHHA BKa3yBaJl HAa HE3HAYHUIT HOTO BIUIMB Ha TIepedir
xBopoOu Menkeca. KitiHIUHI CIIOCTEPEIKCHHS TAKOXK BHIi-
JIUITK JIETKY (hOpMY 3aXBOPIOBAaHHS, TIPH AKi HEBPOJIOTIUHI
MOpYILIeHHs OyJIM 3HAYHO MEHII BUPaKEHUMHU.

IeHeTHYHUIT aHAaJTI3 BUSIBUB JIOKAJTi3a1liF0 TCHY XBOPOOH
MeHkeca Ha JOBromy rmiedi X-XpOMOCOMH MMOOIH3Y LICH-
TpoMepH. 301IbIINBCS JTIOCBIJI MPEHATAIBHOTO BUSBICHHS
xBOpoOM MeHkeca i Oyiu po3poOiieHi 010XiMiYHI TECTH 13
BUKOPUCTAHHSIM 3pa3KiB BOPCHH XOPIOHY 3 METOIO PaHHBOT
JIarHOCTHKH y BariTHUX i3 rpynu pusuky. ¥ CIIIA Oymna
cTBopeHa MixkHapojiHa acoltiarist 6aTbKiB 1 npodecionanis
(Menkes International Association).

[po inenTudikarmiro rera MeHkeca 3a JOIIOMOTOO T10-
3UIIHHOTO KIIOHYBaHHS Oyo mosimomiiero B 1993 pori [7].
e 3HaKOBE BIAKPUTTS BUSIBUIIO, 10 T'eH MEHKeca € YICHOM
cimeiictBa AT®as3, 1m0 TpaHCTIOPTYIOTH KaTiOHU Ta € MOJIe-
KyJIaMH, SIKi CIIPHSIOTH TPAHCIIOPTY 10HIB Yepe3 KIIITHHHI Ta
BHYTPIIIHBOKITITHHHI MeMOpanu [8]. Takum uuHOM, 1aHe
BIZIKPUTTSI CBIIYKT, [II0 OCHOBHHUM J1e¢()EKTOM XBOPOOH Ky-
4epsiBOTo Bostoccst MeHKeca € IOpyIIeHHS TPAHCIIOPTY Mijti
yepes IIa3MaTHIHy MeMOpaHy i3 KIIITHH a00 Y BHYTPIIIHBO-
KJIITHUHHY OpraHely, a caMe eHI0IIa3MaTHYHUI PETHKYITyM
[9]. TakuMm gMHOM, 3 MOMEHTY TIEPIIIOTO OTIHCY XBOPOOA
Menkeca Oyia MpeJMeToM MIHUPOKOTro KIIHIYHOTO, HAyKO-
BOT'O BUBYCHHS Ta 00roBopeHHs1. Ky/ibMiHalli€r0 yBary cTao
BUSIBIICHHS Ie(DEKTHOTO TeHY, BIAKPHUTTS, SIKE 110 OCHOBHE
Ppo3yMiHHS MeTa0oIi3My Mijll y ccaBLiB i mepeadavano HOBY
epy B JOCTI/DKCHHI Ta iCTOPii JaHOTO 3aXBOPIOBAHHS.

Ilamodgizionozis. Ilpu xBopo61 MeHKeca OCHOBHA aHO-
Mautist MeTaboJIi3My Mijli € BTOPHHHOFO IO BiTHOIICHHIO 10
mytauii B reri ATP7A, posramoBanomy Ha X(13.3, sikuii
Mmae 23 ex3onu. Lleit ren Biamosigae 3a kogyBanus 1500
AMIHOKHCIIOT 1 Y BETHKif KIIBKOCTI €KCTIPECY€EThCS y Pi3-
HUX OpraHax, TaKuX SIK MO3OK, JIEreHi, HUPKU Ta M sI3H.
Ha croromni B reni ATP7A BusBnero 61m3pko 357 pisHEX
MyTaIlill, BKJIFOYAIOYM BCTABKH, JENEIii, YaCTKOBI JEIICIIl,
MicceHc-myTarii Ta myraiii crutaiicunry [10]. Tenernuni
JOCIIDKCHHS CBIYaTh, 110 y 75 % XBOPUX HOCISIMH € Ma-
Tepi. OHaK, HE IPOCTEKYETHCSI KOPEIISLis MIXK MyTaLlisIMA
Ta KIiHIYHEM mepebirom 3axBoproBanus [11].

I'en MeHkeca excrpecyeTbest B yCiX JOCIIHKYBaHUX
TKaHWHAX JIFOAWHH, 32 BUHATKOM Ie4iHKH. TpaHCKPHUIT 1H-
¢dopmariiiinoi PHK (MPHK) mae posmip npubausso 8,5 k0,
3 OBrofo 3’ HEKOAYIOYOI0 YaCTHHOIO Ta KOJYIOUOIO I10-
crimoBHIicTIO 4,5 KO. 3 BiIKpUTTAM reHy MeHKeca cTajo
MOXIJIUBUM OLIBII TIIMOOKE JTOCIIIPKEHHsI OCHOBHOTO 0i0-
JIOTiYHOTO AeeKTy KIiTHHA. HeMOXITHBICTE eKCTPyY3ii Mizi
3 KIIITHH CIIM30BOi OOOJIOHKH KHILIEYHHKA B KPOB MOSICHIOE
HAKOIIMYEHHS Mil B IMX KJIITHHAX 1, IK HACIIIIOK, 3HIDKEHHS
HAJIXO/DKCHHS MiJli B ITEYiHKY B 0Ci0 13 XBOpoOor MeHkeca.
[ToniOHMM YMHOM MOPYUICHUH €KCIIOPT Miji KIITHHAMHU
TUTALIEHTH TIOSICHIOE 11 HAKOMUYEHHS, IO CIIOCTEPIraeThes
IiJT 9ac BariTHOCTI XIHKH 13 XBOopoOorw MeHkeca, a Ta-
KOXX HA3BKHH PIBEHb Mifi B MEUIHII Y TUTOIB i3 XBOp0oOOIO
Menkeca. [TopyuieHHst eKcropTy Mili eHJoTeNiaabHIMU
Ta MIaTbHAMH KIITHHAMH CY/IWH, IO YTBOPIOIOTH TeMaTo-
ennedamiyanii 6ap’ep, MOSICHIOE HU3bKHUIA PIBEHb Mifl Ta
3HW)KEHY aKTHUBHICTB 11 )epMeHTIB y MO3KY. OCKIUJIbKH Ir'eH
Menkeca cnabko eKCIpecyeThCs B TIEHiHIN, e opraH BO-
JIO/Ti€ aJFTCPHATUBHIUMHU MEXaHi3MaMH [T BUBCICHHS MiTi
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1, TAKHM YMHOM, HE XapaKTEePU3YETHCS SIK 11 HAKOTTMYCHHSIM,
TaK i medinurom ii pepmenty [12, 13].

Cumnmomu xeopodou Menkeca. Bonoccst Ha mkipi ro-
JIOBU HEMOBJIAT i3 KIIACHYHOIO XBOPOOOI0 MeHKeca KOPOTKe,
piznke, rpy0e Ta ckpyueHe. 3 OOKIB roJIOBH 1 MOTHIIUII BO-
JIOCCS 9aCTO MEHIII PSICHE 1 HAaBITh KOPOTIIIE, HiXK Ha MaKiBIIi.
BpoBu 3a3Br4aii TAKOK MatOTh HEe3BUYAWHKHN BUTISLT. CBiT-
JIOBa MIKPOCKOIIiSl BOJIOCCS MAIli€HTA UTIOCTPY€E MaTOrHO-
moniunuii Pili torti (3akpydyBaHHS CTPIIKHSI BOJIOCCS Ha
180°) i wacro iHII aHOMAJTI1, BKIIFOYaI04H TPiXOKa3ito (Imo-
MIEPEYHHI ITePEeNIOM CTPHIKHS BOJIOCCs) 1 TpixonTines (1mo3-
JIOBYKHE PO3MICTUICHHSI CTPYIKHSL). Bomoccst Mae TeHIEHIIi 10
JI0 HEe3HAYHOI MIrMEHTAli{ 1 MOJKe IEMOHCTPYBaTH HE3BH-
4yaiiHi KOJTBOPH, Taki 5K Oine, cpidmsacTe abo CUBE; OTHAK
y JESIKUX JiTeH i3 XBopoOoto MeHKkeca BOJI0CCs MOYKE MaTh
HOpPMaITbHY TITMEHTAIIIIO.

Y HOBOHAPOJIKEHUX MITCH He3BUYANHA MIrMEHTAIis
BOJIOCCSI MOYKE CBITYUTH MPO AiarHO3, OAHAK HOTO 30BHiLI-
HIM BUIIISIA YacTO HIYUM HE MPUMITHHU. SIK 1y 3M0pOBUX
HEMOBIISIT, HOBOHAPOJ/DKEHI 3 XBOPOOoI0 MeHKeca MOXYTh
HE MaTH Bojioccst 800 MaTh HOTO HOPMAaJIbHY IIrMEHTAITIIO.
XapakTepHe KOPCTKE BOJIOKHHCTE BOJIOCCS PO3BHBAETHCS
10 4-5 MicsuiB xutTsa guTunu [14].

OOnmuyust AMTHHE 3 XBOPOOOO MeHKeca Ma€e 4iTKo BUpa-
JKEHI IIeNeny 3 OOBUCIMMH IIOKAaMH Ta ByXaMH, sIKi 4acTo
3Mal0ThCS BeIMKUMU. [1i1HEOIHHS, K MTPaBUIIO, TOTHYHE,
a mpopizyBaHHs 3y0iB 3aTpUMy€ThCs. YacTo BUSBISETHCS
LIyMHE 3ByYHE JUXaHH:, X04a JaHi [P ayCKyJIbTallii cepiis
1J1ereHb 3a3BUYail 6e3 MaToJoriYHUX BiAXHIeHb. Topakaib-
HOIO 3HAXIJKOI0 MOKe OyTu Pectus excavatum (iiiikoro-
ni6ua gedopmartist rpymHoi kiniTkn). [lkipa gacto 3maeThes
ITyXKOIO Ta HAUTUIIKOBOIO, 0COOIMBO Ha IOTHIIMII Ta Ha
Tyny6i [15].

HeoOxinHO 3a3HAUUTH, IO JJISI TiTEH i3 XBOPOOOIO
MeHkeca XapaKTepHHMH € TAKOXK [TaxoBa ado MyIKOBa KUJia,
pectus excavatum [16].

Hesponoriuno HOBOHapOKeHI 3 XBOpoOoto MeHkeca,
SK TIPaBIJIO, BUITIANAIOTH 300poBuMHE. OHAK, i3 BIKOM Y Ta-
KMX JiTell He3MiHHO MPHUCYTHS rinoToHis. [mboki cyxo-
KUITBHI Pe(ICKCH 9acTo TiNepakTUBHI; CMOKTAHHS 1 IIa4q
3a3BUYail 30epexkeHi; BidyanabHa (pikcallis Ta BiICTSIKCHHS
MOPYIICHI, TOAl sIK ciyX 30epexeHuii. PO3BUTOK HaBU-
YOK 0OMEKY€EThCSI TIEPIOINIHOIO TOCMIIIKOIO Ta JICETOM
y OLIBIIOCTI HEMOBJIAT 13 XBOPOOOIO KYUepsIBOIO BOJIOCCS
Menkeca. 3aTpuMKa POCTY OYMHAETHCS He3a0apoM Imicist
ToYaTKy HelipoJereHepallii Ta € aCHMETPHYHOIO, 3 BITHOCHO
30epeKeHNM JIIHIHHIM POCTOM MOPIBHSHO 3 Baroto [17].

bioximiunuii peHoTun npu XxBopoOi KyuepsiBoro BoJI0Ccst
MeHnkeca BKIIFOYa€ HU3BKI PiBHI Mifli B IDIa3Mi, ITEYiHII Ta
MO3KY; 3HIKECHY aKTHBHICTh YUCICHHUX 3aJIC)KHUX BiJT Mifi
(hepMeHTIB i mapaJoKcalibHe HAKOMUYCHHS MiJli B IEBHUX
TKaHWHAX (HAPUKIAA, ABAaHAIIATHIIANA KUIIKA, HUPKH,
cenesiHKa, MiIUTYHKOBA 321033, CKeJaeTHI M’ s3u). Lls cy-
KYTHICTh 010XIMIYHUX TAaHUX BKa3y€e Ha IEPBUHHUN Ae(]eKT,
110 BIUIMBAE HA TPAHCIIOPT MiJii, SIKUI MOYMHAETHCS 13 T10-
PYILCHHSI BCMOKTYBaHHS Ha piBHI TpaBHOTo Tpakty [18].

[leBHi KTiHIYHI 03HAKH XBOPOOH MeEHKeca TaKOK YiTKO
MoB’s13aH1 13 HEJOCTATHBOIO aKTUBHICTIO CrelH(IYHIX
(dbepMmeHTiB, ki moTpeOyroTh Mini. YacTkoBUil nedinut
dopamine beta-hydroxylase (DBH), kputuatoro hepmeHTy
Ha IUIIXy O10CHHTE3y KarexoylaMiHiB, BiIIIOBIJAE 32 aHO-
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MaJBHUN HEHPOXIMIYHHNA CKIIaJ TUTa3MU Ta CITHHHOMO3KO-
BOI PITMHM Y TAII€HTIB i3 XBOPOOOIO KyUepsIBOTO BOIOCCS
Menkeca [19]. KiiniuHi 03HaKkH MaIieHTiB i3 XBOPOOOIO
Menxkeca, siKi TOTEHIIHHO OB’ s3aHi 13 gedimurom DBH,
BKJTIOYAIOTh HECTAOIIbHICTh TEMIIEPATyPH, TIMOTTIKEMITO,
ITO3 IOBIK, 5IKi € BEreTATHBHUMH aHOMAJiSIMH Ta MOXYTb
OyTH pe3yiIbTaToOM CEJIeKTUBHOI BTPaTH CHMIATHYHOT
anpenepriunoi ¢pyHkuii [20].

3umkeHHs akruBHocTi cytochrome C oxidase (CCO)
CIpUSIE TIMOTOHIT Ta M’s30BiH CTaOKOCTI y JiTeil 13 XBOpO-
6010 Menkeca [21].

3a TaHUMHU JIITePaTypH, € MOBIOMIICHHS 1010 ATOJIOT i
opraty 30py y JiiTei mpu xBopobi MeHkeca, a came Ipo Tiro-
TIITMEHTALIIO CITKIBKU Ta 3BUBUCTICTH CY[MH, MAKYJISIPHY I1-
cTpodito, BPOIKEHY KaTapakTy, YaCTKOBY aTpog)iro 30pOBOT0o
HEepBa Ta 3MEHIIICHHS TaHTIIIO3HNX KITITHH CITKIBKH, a TAKOXK
MIKPOKICTH B TIr'MEHTHOMY €IIITeNii pai1y’>KHOT 00OJIOHKH.
Kpim Toro, y miteii i3 xBopoOoro MeHKeca 3ycTpidaeThes
arpodist Tumyca ta nopymenss GpyHkuii T-kimiTHH, M0 §
MOSICHIOE TX CXUITBHICTb 110 iH(EKUIHHIX 3aXBOPIOBaHb [22].

Bynyun X-3uerieHnM 3aXBOPIOBaHHSAM, XBOpPOOa Kyde-
psiBoro Bojioccst MeHKeca 3a3BHUuail BUHUKAE y XJIOMYHKIB,
Y SIKUX Y BiIli 2-3 MICSIIIB CIIOCTEPITaeThCs BTpaTa paHilie
JIOCSATHYTHX €TaIliB PO3BUTKY Ta I0sBa T1IIOTOHII, Cy10M
1 3aTpUMKH po3BHUTKY [23].

XapakTepHi 3MiHH BOJIOCCS Ta OONHYYS y MTOETHAHHI
3 THIIOBMMH HEBPOJIOTTYHUMH 03HAKAMH YacTO J03BOJISIOTH
npuiryctuTH giarHo3. Y 1988 pomi K. bepmoxep i [I. Haman
310pany 03HaKU Ta CUMNTOMHM 127 mami€eHTiB i3 XBOPOOOIO
MeHnkeca, BUITAAKH SKUX OyITN OTHCaHi B MEAMYHIH JTiTepa-
Typi 10 1985 poky. Pazom i3 THM, y HEMOBJISIT 13 XBOPOOOIO
MeHkeca /10 To4aTKy HeipojiereHepaTHBHUX 3MiH KITIHIYHI
O3HAKW MEHII BUpa3Hi. HeMoXIMBO AOCTOBIpHO mependa-
YUTH TPUBAIICTH )KUTTS AiTEH 13 XBOpoOoro MeHkeca, xoua
IIPU TIPUPOITHOMY TTepediry Kinacu4Hoi xBopoon MeHkeca
CMepTh 3a3BUUaii HacTae J10 3 PiYHOro BiKy qUTHUHU. [lomu-
PEHOIO IPUYHHOKO CMEPTI Y MTiTeH i3 XBopoOoro MeHkeca €
IHEBMOHIS, 110 IPU3BOAUTD 10 AUXAIBHOI HEIOCTATHOCTI.
Xoya JiesKi MaiieHTH TOMUPAIOTh PAIITOBO TP BiJICYTHOCTI
OY/Ib-SIKOTO OUEBH/THOTO TOCTPOTO MEIMYHOTO Tipotiecy [24].

TumnoBuii aHaMHe3 TUTHHU 13 XBOPOOOrO MeHkeca xa-
pakTepu3yeThCs (Hi310I0TIIHO0, 3M0POBOKO BATITHICTIO, OI-
Hak nepeaJyacHuMH rojoramu. Kiacnana xsopo6a Menkeca
YacTO 3aJIMIIAETHCS 11032 YBaroo y Mepios HOBOHAPOKeE-
HOCTI 4yepe3 ii ay’ke HeTOMITHI KIIiHi9HI POSBH y HOBO-
HapopkeHnx. OHaK, MpH Mepervsiii iCTopii MOJIOTIB X
HEMOBJIST 3a3BUYail BUSBITIOTHCS HECTICIIU(IUHI 3HAXITKH:
nepeuacHi MoJory, BEJIHKI KedaloreMaroMu y AiTeid, Ha-
pomxkenux musixoM KecapiB po3Tumy, rinorepmis, sika 1mo-
TpeOye TEMIOoro CBITIA; TIMOTIIKEMis, A SKOi BBEICHO
MIATPUMKY 32 JOIOMOTOIO0 JIOBEHHOTO BBEICHHSI TIIIOKO3U
1 JKOBTSHHMIIS, sIKa TIOTpeOye KiMBKOX MHIB (oToTepartii [25].

3a JaHUMHU JIITepaTypH, epli KIIHIYHI 03HAKH XBOPOOU
MeHkeca 3a3BH9ai 3’ ABISIOTHCA Y Billi 6-8 Trk. bareku mo-
YMHAIOTh [TOMIYaTH 3aTPUMKY [TPOIPECy PO3BUTKY a00 MOSIBY
HE3BHYHUX PYyXiB Oueii a0 KIHIIBOK, III0 BKa3yIOTh Ha CY/I0-
MHY aKTHBHICTB; PO3BHBAETHCS TIPOTPECyroUa rimoToHis [26].

Enioemionozis. XBopoba Ky4epsiBoro Bosioccst MeHkeca
€ BIIHOCHO Pi/IKiCHIM 3aXBOPIOBaHHSM i3 4acTOTOIO 1 Brma-
1ok Ha 100000-250000 »xuBoHapomkeHux aiteid. Myrarii
y TeHi MeHKeca TparIsiFoThCsl Y BCIX PAcCOBUX 1 €THIYHUX

rpymnax. O4ikyeThcs, 10 MOPOKY Y BCbOMY CBiTi HAPOIIKY-
BaruMeThest 540-1350 HemoBJIAT i3 XBOopoOoro Menkeca [27].

Jlnst X-34eIuieHuX PelleCUBHUX JICTAIBHUX O3HAK, SIK
y ocib i3 xBopoOoro MeHKkeca, TeHeTUIHA TeOopis MPHUITY-
CKae, 110 OJJHa TPETHHA HEMOBJIST € Pe3yJbTaTOM HOBHX
myTtaniit. Ouikyerbes, wo Taki Myrauii (de novo) tparuis-
TUMYTbCS 3 OJTHAKOBOIO YAaCTOTOIO CEPeJl YCiX PACOBUX 1 €T-
HiuHux rpym [28].

XBopoba KydepsBoro Booccsi MeHkeca Bpaykae Maibke
BUKJTFOYHO YOJIOBIKIB, OCKUIBKH I1¢ X-34eIlIeHa PeIicCUBHA
03HaKa. Y KIHOK-HOCITB, sIK IPABHJIO, CHMIITOMH HE BUSIBIISI-
FOTBCS, SIKIIIO BIICYTHI TE€HETUYHI OCOOIMBOCTI, a came 30a-
JIAHCOBaHI XpPOMOCOMHI TPAHCIIOKAIIi] 3 TOYKAaMH PO3PHBY
B MeXax reHa MeHkeca, aHEyIIIOiisl CTATeBIX XPOMOCOM
(cunapom Teprepa (kapiotur [45, X]) 3 myTariero rena Men-
Keca B euHii X-xpomocomi) abo CIToTBOpeHa iHAKTHBAITiS
X-xpomocomu. [TanienTn 3 Ki1acnaHUM (PEHOTHIIOM MOXKYTh
BIZPI3HATUCSI 32 IEBHUMHU O3HAKAMU (HAITPUKIIA]I, HASIBHICTh
(bYHKIIOHATILHOTO 30pY, PiBEHb 0COOHMCTICHO-COIIaIbHOTO
PO3BUTKY, TSHKKICTh CYIOM), aJI¢ BOHU HE3MIHHO J€MOHCTPY-
FOTh IIMOOKY TIMTOTOHIO Ta pyxoBi mopyrenas [29].

Jlabopamopui 0ocnioxcents. PaHHsI TiarHOCTHKA XBO-
pobu MeHkeca yCKIaTHIOEThCS HEHAIIHHICTIO OioXiMid-
HUX JIarHOCTUYHUX MapKepiB MPOTATOM MEPLIUX 6 THKHIB
KUTTS TUTUHHA. OCKIUTBKH, Y 37I0POBUX HEMOBIISIT IIPOTSTOM
nepuux 6 THKHIB XKHUTTS BMICT Mijl Ta LepyIOMIa3MiHy
B cupoBarii KpoBi 3HmkeHui [30].

Pasowm i3 TuM, piBHI KaTexoiy B TUIa3Mi Ta mepedpoci-
HaJIbHIN PiJIMHI € TIIBUILEHUMH Y TALlIEHTIB 13 XBOPOOOIO
Menkeca B OyIb-IKOMY Billi, BKIIFOUAIOYHX [IEPi0l HOBOHA-
POIKEHOCTI Ta HaBITh MpeHaTaIbLHUH niepion. Bucoki piBHi
KarexomniB auriapokcudeninananiny (DOPA), auriapode-
HIJIOIITOBOI KHCIIOTH, J0(haMiHy Ta HU3BKUI piBEHb IUTII-
pokcudeninrmikosio (DHPG), nezaminoBaHOTO METAbOIITY
nopanpenaniny (NE), nepinur nopamin-6era-rixpoxcu-
na3u (DBH) ne3MinHO moB’s3aHi i3 xBopoboro MeHkeca
[31, 32, 33].

OCKIUTBKH ONITUMAITBHHUHN YCIIiX OyIb-5IKO1 TePareBTUYHOT
CTparerii Jy1sl I[bOr0 3aXBOPIOBAHHS BUMAarae po3Ii3HaBaHHS
TIAITIEHTIB 13 XBOPoO0I0 MeHKeca 0 TOsBH HEBPOJIOTTUHIX
CHUMIITOMIB, JOIIJIBHAM € BUKOPUCTAHHSI IIBUIAKUX TECTIB,
SIKI MOXYTB HQIIHO JiarHOCTYBaTH a00 BUKIFOYUTH XBO-
po0y KydepsiBOTO BOJIOCCS Y TIEPiojIi HOBOHAPOKEHOCTI [34].
OnHUM 13 TaKUX HEMOJaBHO BU3HAHUX TECTIB € BU3HAYCHHS
PiBHIB KaTeXOJIaMiHIiB y Tura3mi. PiBHI karexomy B mia3mi
BHUXOJISATh 32 pe()epCHTHUII /Tiana3oH, Mo BKaszye Ha nedi-
uut DBH, Ta BBaykaeThCs MIHHUM KPUTEPIEM UIS IIBHIKOT
TOYHOT IarHOCTUKU XBOPOOU MeHKeca B paHHLOMY HEOHa-
TAJILHOMY TI€PiOi, KOJIM IHTepIpeTaris iHmmX 0i0XiMIYHIX
TECTIB € HEJOCTOBIpHOO. PiBeHD TUTanieHTapHOT Miji, KW
IiJIBUIY€THCSI IPU XBOpoOi MeHkeca, € e OIHUM Haii-
HUM O10XIMIYHIM MapKepoM TSl HEOHATAITHHOI JIIarHOCTHKH.

Pili torti y Bommocci matepi marienta 3 x8opo6oro MeH-
KeCa BBAKAETHCSI OCTATOYHUM JI0KA30M ii CTaTyCy SIK HOCIs
reHa. OHaK 1151 aHOMAJTisl BOJIOCCSI BUSIBIISIETHCSI JIMIIIE TIPH-
OJIM3HO y TIOJIOBHHU OOJTIraTHUX reTepo3uroT Menkeca. Ta-
KUM YHHOM, HE MOYKHA BUKJTFOUATH HOCIHICTBO HABITh, SIKIIO
MIKPOCKOIIYHE JIOCTiPKCHHS BOJIOCCS IIOTCHIIIHHOT KIHOYOT
reTepo3uroty € HeratusHuM Ut Pili torti [35].

VY nmiarHocCTHII Ta JIIKYBaHHI MAIIEHTIB 13 XBOPOOOIO
MeHKeca TakoK JOIIOMAararoTh Bi3yasli3amiiiHi 10 CTiKCHHS.
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3okpema, MPT rosoBHOTO MO3KY AJIsI OIIIHKH TPYOUX CTPYK-
TYpHHUX YIIKOJKCHB; aHOMaii 061101 pe4oBHHH, IO BigO-
OpakaloTh TOPYIICHHS MieniHi3amil, Tudy3Hy arpodiro,
BEHTPHUKYJIOMETaJIiI0 Ta 3BUBHUCTICTH IIepeOpaTbHIX KPOBO-
HOCHHX CYJIMH, 5IKi € TUIIOBUMH 3HAXiIKaMHU [IPH XBOPOOi
Ky4epsiBOTO BOJIOCCSI.

Y HeMOBIAT i3 XBopoOoto MeHKkeca TakoX 9acTo 3y-
CTpIYaIOTHCS CyOIypajbHI TeMaToOMH, a Y MAI€HTIB i3 UM
CTaHOM, SIKi )KHBYTh TPUBAJIIIE iCHY€E 3aTP03a PO3BUTKY
THCYJIBTY.

MarnitHo-pe3onancHa anriorpadis (MPA) romoBHoro
MO3KY JUJIsl BU3HAUEHHS BACKYJIOMATil: Bi3yali3y€e BUIJISLI
«IITOTIOpa» LepeOpaTbHIUX CYIHH MpH XBopobi Menkeca [36].

Ticmonoeiuni docnioxcenna. I1aTonaoris TOI0OBHOTO
MO3KY IpH XBOp0oO1 MeHKeca BKJIIOYAa€e BUPAXKEHY BTpaTy
HEWpPOHAJIBHUX KIIITHH y KOPi FTOJIOBHOTO MO3KY Ta MO30YKY,
Jemieninizanito, nuctpodiuni kiaituau [lypkinbe, nposmi-
(hepamiro MITOXOHIPiH 1 PO3MUPEHHS CYIUH TOJIOBHOTO
Ta CIIMHHOTO MO3KY. Byno 3a10KkyMeHTOBaHO aHOMaJIbHUN
JIIITHUHN CKIIaJ1 TOIOBHOTO MO3KY, 10, IMOBIpPHO, Bito0Opa-
JKae TopyIIeHHs MierniHizarii. [laTomoriuni 3MiHN CyTHHHOT
cucTteMu (3BUBHUCTICTh 1 €KTa3isl) TAKOX XapakTepHi A
xBopoOu MeHkeca.

Enexrpoennedanorpama; EEI" 3a3Bruaii BAKOPUCTOBY-
€TBCSI TS JIOCTIPKEHHST MOYKITBOI Cy/IOMHOI aKTHBHOCTI. Pe-
synbraty EED” MatoTh Bif MOMipHHX 10 CepHO3HUX BiIXHUICHB
BiJl HOPMH, X04a B JISSAKHUX OCI0 i3 KIIACHYHOI XBOPOOOO
Menkeca Oyiu 3apeecTpoBaHi HOpMabHi TIOKa3HUKH [37].

Exokapmiorpadist 103B0JIsI€ BUSBUTH AUCIUIACTHYHI KO-
POHapHI CyIUHH ITpH XBOpoOi MeHkeca.

Hucrorpadis ado Y3/l opranis majioro tasa: g0CIi-
JUKSHHS BUSIBIISIIOTH IMBEPTHKYIIN CEYOBOTO MiXypa Maiixe
y KOJKHOTO TartienTa i3 xBopo6oro Menkeca [38, 39].

VYnbTpa3ByKoOBE JOCIIKEHHSI YePEBHOI TTOPOKHUHHU:
JOCITIJKCHHS! BAKOPUCTOBYETBCS ISl BU3HAYCHHS TTOJIIITIB
aHTpaIbHOTO Bimainy (pizkicHa KiIiHiuHA mMpobiIeMa mpu
XBOpoOi MeHkeca).

Pentrenorpadis: 9acTo BUABISAIOTHCS aHOMATIT (GopMy-
BaHHSI KiCTKOBOI TKaHWHH Yeperna (4epB’IKOBi KiCTKH), J0-
BIUX KicTok (MeTadizapue BimpocTanus) i pebep (mepenme
PO3IIUPEHHSI, YHCICHHI MEPETIOMH).

Pili torti mpu gocipKkeHHI BOIOCCS i/l CBITJIOBUM Mi-
KPOCKOIIOM € Ha/IIHHUM JiarHOCTUUHHUM TecToM. OHaK, K
1y BUIIaJKy 3 BMICTOM MiJIi Ta [EPYJIOIIa3MiHy B IIa3Mi, 1isl
O3HaKa HE € TOCTOBIPHOIO [T TyXKE PAHHBOI TIarHOCTHKH
(TOOTO 10 TTOSIBM HEBPOJIOTTYHUX CHMITTOMIB), OCKLILKH BO-
Jocest B 0cib i3 xBopoOoro MeHkeca 4acTo € HOpMaIbHUM
BiJl HAPOIKCHHS JI0 KIJIbKOX MICSIIIB.

MonekyasipHO-TeHETHYHIH aHaIi3: aHaJIi3 MyJIBTHILICK-
cHOI nosiMepasHoi Janmorosoi peakuii (ITJIP) mis ckpu-
HIHTY JIeJeliil i3 cekBeHyBaHHsIM ek30Hy 12 [40].

Meouuna donomoea. Ilpu po3poOIIi TEpameBTUYHNX
cTpareriit s 0cid i3 XBOpOOO KyuepsiBOIO BOJIOCCS
Menkeca (MKHD) posrinsgaiors Tpu GyHIaMEHTATbHI
npobiemu: 1) po36I0KyBaHHS BCMOKTYBAaHHS Mi/li B KHIIICY-
HHKY; 2) MiIb Ma€ OyTH TOCTYITHO J1st DepMEeHTIB ycepe-
WHI KJTITHH, SIKi TOTpeOYIOTh 11 SIK KOGakTop i 3) HEMOBIIAT i3
XBOPOOOIO Ky4uepsiBOro Bosioccsi MeHKeca HeOOXi1THO 11eH-
TU(IKYBaTH Ta PO3NOYATH JIKyBaHH: Ha JTyKe PAHHbOMY
€Talrli JKUTTS JI0 TOTO, SIK BiI0OYAEThCsI HE3BOPOTHS HEHpo/Ie-
renepanis. OnyOaiKoBaHHMI JOCBIJ HA II0 TEMY IMOKAa3ye,
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10 TTapeHTepaIbHEe BBEJCHHS MiJli B Oyab-sKiil ¢popmi Bia-
HOBITIOE IIUPKYITIOI0YY Miflb 1 IEPYyITOIIa3MiH 10 pedepent-
HUX PIBHIB, Ha BIZIMiHY BiJl IEPOPAIBHOTO MPUHOMY M.
PaszoMm 13 ThM, X04a HU3BKI 3aI1acy Mijai B MEYIHI[ IIBUIKO
MOTTOBHIOIOTHCS 32 JIOMIOMOTOI0 ITapeHTepalibHOI Tepartii,
BMICT Mifli B MO3KY IIiJ] 9ac JIiIKyBaHHS 30UTBIITY€E€THCS JIHIIE
MOCTYTOBO, SIKIIO B3araii 3poctae [41].

Lepynona3smil — eAnHUN MiTHUH (EpMEHT, aKTHBHICTh
SIKOTO 3aBXKIU HOPMAJi3y€eThCA y BIATIOBIAR HA TEparriio
MIJIJIFO, OCKIJIBKH TIeH ()epPMECHT CHHTE3YEThCS B TICUIHIII, JIC
reH MeHKeca He eKCIPECy€EThCS.

Hapas3i 3amicHa Tepanisi npernaparom miji He 3a0e3rie-
9y€e CyTTEBOTO HEBPOJOTIYHOTO MOKPAIICHHS Y MAIli€HTIB
13 xBopoOoto MeHkeca, HaBiTh IPH PAaHHBOMY MOYATKY Ji-
KyBaHHs. BificyTHI TakoX JIOKa3M TOTO, IO TOCTIIHE JIiKY-
BaHHS MPETIapaToM MiJli BIUTHBAE HA TPUBAJICTD )KHUTT T1a-
IIEHTIB 13 XBOPOOOIO MeHKkeca. 3BaKarouu Ha MOXKITUBICTD
HE3HAYHOTO KIIHIYHOTO e()eKTy a00 MOKpaIICHHS SKOCT1
JKUTTS MAIi€HTa Ipu Oe3HAMIHHIN XBOPOOI, PIICHHSI 1010
3aMICHOTO JIIKyBaHHS ITPENapaToM MiJli y CHMITOMaTHYHUX
MAIIEHTIB, MOXKITMBO, HalKpaIe mpuiMaTu 6aThbKaM Iicist
BiJIBEpTOr0 0OrOBOPEHHS Ay’Ke OOMEKEHHUX TepeBar Tepartii,
sIKi MOYKHA ouikyBaru [42].

OjHak, y BUMaJKax, KOJM XBOpoOa AiarHOCTY€EThCS 10
TI0YaTKy HEBPOJIOTTYHOTO YpaskeHHsI, 0OTpYHTOBaHa 3aMiCHa
Teparis mpernapaToM MijIi, OCKUTBKH MOXKIINBA MpOoQisiak-
THKa HEHpO/IereHepaTUBHUX 0COOIMBOCTEH.

[HmIMM TepanmeBTHYHUM 3aC000M, SKHH MPUBEPHYB
yBary HayKoBlIiB, € Biramin C, 1110 MOke 0OMEXyBaTH B3a-
€MOIIF0 MI>K MIJUIFO Ta METAJIOTIOHETHOM, IOTO 34aTHICTH SIK
BIJTHOBHHMKA MOYKE€ TIOCHJIMTH MOIIMHAHHS MiJll KJIITHHAMH.
Xouya JIOCBIJT TAKOTO JIIKyBaHHSI HEBEIMKHI, BOUCBH/Ib, Bi-
tamid C cyTTeBO He MoKpamnlye 6ioxiMiuHi ab0 KIiHIYHI
BIJIXWJICHHS Y MAIIEHTIB 13 XBopoOoto Menkeca. Bitamin E
TakoX OyB 3aIPOITOHOBAHMHN y SKOCTI Teparrii It JiTei i3
XBOPOOOIO Ky4epsiBoro Bosioccsi MeHkeca, iMOBIPHO, uepe3
HOT0 aHTHOKCH/IAHTHI BIACTUBOCTI, SIKI MOXYTb 3MEHIIIUTH
Hacmiaku nedirmury Cu/Zn. HesasnexHo Bif TOTO, SIKHIA Me-
TOJ1 JIIKYBaHHSI XBOPOOU Ky4epsiBOro Bosioccsi MeHkeca Bu-
KOPHCTOBY€THCSI, BTPYYaHHS Ha SIKOMOTa PaHHbOMY eTarli
€ HAA3BUYAWHO BAXKIIUBUM, OCKIIBKU BIKHO MOXKJIUBOCTEH
JI0 HEBPOJIOT1YHOT CUMIITOMATHKU HE MEPEBHIILY€E KiJTBKOX
micsis [43].

Koncynomayii. Korcynpraiii ¢axiBiiB HeoOXiqHi B 10-
IS Ta JTIKYBaHHI TiTEH 13 XBOPOOOIO KydepsiBOTO BOIOCCS
Metnkeca [44]. Oco6MMBO KOPUCHUMH JIJIsI TIAIIEHTIB Ta TX-
HIiX POIWH € Taki (axiBIli K JiKap TeHETHK (JUTT KOHCYITb-
TYBaHHS Ta BKa31BOK II0JI0 NMPEHATAIbHOI OIIHKK HACTYI-
HUX BariTHOCTCH, TECTyBaHHS Ha HOCIHCTBO WICHIB CIM’1,
IPYIHU PU3HKY); HEBPOIOT (JUIst JIIKYBAHHS CYIOM, OLIHKH
PO3BHTKY); TaCTPOCHTEPOJIOT Ta IE€TOJIOT (3 MUTaHb BUTOI0-
BYBaHHSI); ypoJsor (st JTiKyBaHHS PoOIeM CEUOBHBITHIX
IIJISIX1B, BKIIFOYAI0UU HETTPOXIiIHICTB, OB’ s13aHy 3 TUBEPTH-
KyJIaMH CEYOBOTO MiXypa); OTOJIAPHHIOJIOT (IIPH PO3BUTKY
XPOHIYHUX iH(EKITiH); cToMaToa0T (st MpodiTakTHKH Ka-
piecy); ncuxomnor/couianbHUI MpaiBHUK (32 MOTpeOH, 100
JOTIOMOTTH OaThKaM 1 WieHaM POJUHH 3 EMOILIHHUMH Ta
MPaKTHYHUMHU €KOHOMIYHUMH MpoOIeMaMu, TI0B’ I3aHUMHA
13 JIOTJISIIOM 32 HEMOBJISIM 3 XBOPOOOIO Ky4epsiBOTO BOJIOCCS
Menkeca); izioTeparneBT Ta eprorepanesT (i MaKcHMiza-
11 pe3y/bTary pO3BUTKY HEPBOBOI CHCTEMH).



AHANITUYHI OrnAaAgun

Jliema. 3aranoM, MakCUMI3allis CIIOKHBAHHS KaJIopiit
y AiTei 13 XBopoOoIo Ky4epsiBoro Bosioccsi MeHkeca € Baxk-
JIUBOIO, OCKUIBKH 1X (pI3MYHNI PO3BUTOK Ta XapuyBaHHS
4acTO HEJOCTaTHI.

Tooanvwa ambynamopua donomoea. Hapasi BUIUIAIOTH
KiJIbKa MOMEHTIB III0/I0 3aTraJIbHOTO JIOIVISY 32 MallieHTaMy
i3 xBopo0Oot0 Kyuepsisoro Bosoccs Menkeca (MKHD) ta
IXHIMH POJMHAMH: II0 CTOCYETHCS IMyHi3allii HEMOBIIT i3
XBOp0OOI0 MeHKeca, XKOJHNX KOHKPETHUX IPOTHIIOKA3aHb
He Bij3HaueHo. Kpim Toro, pekoMeHay€eThCst Ce30HHA Bak-
LUHALlISL TPOTH TpuILy; mpodinakTuka iHpeKuii ceuoBUBII-
HUX IUISXIB HEoOXiHA /IS MAII€HTIB 13 TUBEPTUKYIAMHU
CE4OBOro Mixypa; iziuyna Ta/abo TpyAOTEpAIlisi € KOPUCHOO
CTUMYJISILIEIO T2 MOYKE MAKCUMI3YBaTH JOCSTHEHHS PO3BUTKY
y Hali€eHTIB i3 XBOPOOOIO KyuepsiBOro Bosioccst MeHkeca.
Taxka Teparist € iHANBITyaIbHOIO IO KOHKPETHOI JUTHHU HA
OCHOBI piBHS ii HeBposyoriyHoi AucdyHkuii. OOrpyHTOBaHA
TaKOXK TICUXOCOLIaNIbHA MIATPUMKA TUTHHH 1 YICHIB POIUHU,
BPaxXoBYIOUH, 1110 XBOPOOa KyuepsiBOro Bojiocest MeHKeca Mae
3HAYHMI eMOLIHNN BIUIMB Ha ciM’10. barbkaM marieHTiB 13
XBOp0OOI0 MeHKeca 4acTo BayKKO CHOCTEpIraTy 3a Iepexo-
JIOM BiJl BUJUMOT'O 3/I0pPOB’ Sl TUTUHH 10 (haKTHYHO Oe3110BO-
POTHOT XBOPOOH IPOTATOM IMEPIINX KITBKOX MICSIIIB XKHTTSI.
3micTb, 3HEBIpa, NPOBUHA Ta TPUBOTA 1100 HEBU3HAYEHOTO
MaifOyTHBOTO € IMOIIUPEHNUMH peaKiisiMi 3 00Ky OaThKiB.
Kpim Toro, Haxkans, BiICyTHIH HaiiiHUH croci0 1Moo mpo-
THO3Y TPUBAJIOCTI XKUTTS AiTeH i3 XBOpoOOr MeHkeca.

Ipoginakmuxa. MenuKko-TeHeTUYHE KOHCYJIBTYBaHHS T
MIpeHaTajIbHa AIarHOCTHKA € HEOOX1THUMH JUIsl 3a1100iraHHs
xBopoOu Menkeca. OnHak, ciiJi BpaxoByBaTH, 110 MIpH-
0JIM3HO OJJHA TPETHHA BCIX BUITAJIKIB XBOPOOU Ky4epsiBOTO
BoJioccsi MeHKeca € pe3ysbTaToM HOBUX MyTauiit [45].

KniniyHnn Bunagok

VY crarTi npeAcTaBiIeHo KIIHIYHUI BUIIAIOK XBOPOOU
Menkeca y xyomuuka M., Bikom 7 micsmiB. KimiHiuHuiA BU-
MajioK onyOIIKOBaHO 3a 3roJI0I0 MaTepi 3 JOTPUMAHHSIM
NPUHIHITB 0I0CTHKH.

AHaMHeCTHYHI JaHi. XJIOMmIuK HapoauBes Bif |1 Barit-
Hocri, Il momori (I BariTHicT —3M0pOBa MiBUHHKA, 8 POKIB).
BaritHicth niepebirasa Ha T TOKCHKO3Y MEepIIoT II0JIOBUHU
Ta KpoBOTeYl Ha paHHiX TepMiHax. [Tosoru Ha 36-37 TrKHI
BariTHOCTI MPUPOJIHIM IIUISIXOM, OIHAK 13 3€JICHMMH HaBKO-
JIOTUTIAHUMH BoiaMu. J[UTHHA HapOIUIacs i3 Macor Tijia
2390 1, gomxuHo0O Tia 51 cm. OniHka 3a mKanxow Amnrap
ckiana 7-8 6aiB. XJIOMYMK BUIMMCAHUN TOIOMY 3 IOJIO-
roBoro OynuHKY Ha 6-Ty 100y, 3HaXOAMBCS HA TPYJHOMY
BurojoByBanHi. Ha 10-Ty 100y micisi HApo/PKEHHSI MaTh
3BEpHYJIACh JI0 Iejiarpa 3i CKapraMmu Ha MIISIBICTh, ITOTaHe
CMOKTaHHsI, BTpary Baru y autuau (Maca Tina va 10-Ty
100y sxutts — 2100 r). lutrHa Oyna rocmitanizoBaHa, Bij-
KOPHUTOBaHEe TO/lyBaHHsI, BUTIMCAHUI JOJIOMY 31 CTaOLIbHOIO
npudaBKoro y Maci tina. B 3-x MicsidHOMY Billl CTaH TUTHHA
HOTIPIIMBCS 32 PaXyHOK IOSIBH CYJJOMHOTO CHHPOMY, 3 IPH-
BOJLy 4Oro OyB roCIiTalli30BaHHii B CTAlllOHAP MOBTOPHO.

3i cimiB Marepi, y piIHOro OpaTta Ta cecTpu Oarbka Iu-
TUHH OYJIH JICTaJIbHI BUMAJIKH HEMOBJIAT Y IEPi0/i HOBOHA-
POKEHOCTI.

Kutinivni nposiBu. Ha yac rocnitasizanii y Biti 3 mic. cran
JMTHHY BaXKUid. CKapru Marepi Ha MISIBICTb IMTHHH, TTOTaHe
CMOKTAaHHS$, TIEPIOINYHE TONIEPXYBaHHSI, CJIMHOTETY, CYJIOMH,
1110 BUHUKAIOTH 110 3-5 pa3iB Ha 100y TpuBaiicTio 10-15 xB.

lkipa uncra, 61118, NiAMIKIPHO-)KUPOBA KIIITKOBUHA
BUTOHUYEHA, TypProp TKaHUH 3HM>KEeHUH. Bonoccs namke,
Kydepsise, 3arutytane — Kinky hair (puc. 1).

Puc. 1. Kinky Hair (namke, Ky4yepsiBe, 3ansnyTaHe Bofioccsl) y AUTUHM i3 xBopo6oto MeHkeca

3arpuMKa (Gi3sMIHOT0 PO3BUTKY (CITIBBiTHOMIEHHS Maca
Tinma/3picT y Mekax Big—2 10 —3 CTaHIapTHOTO BiIXUIICHHS).
[pu orsizti BUSBIICHI CYIOMU y BUIVISII MUMOBLTEHHX PYXiB
SI3MKa, TIOCMHKYBaHH IIPaBOi PYKH, acCHMETpist oOmnays,
MiIBUIICHE CIMHOBHUAIICHHS. [00Ba 30iIbIIeHa 32 paxy-

HOK JI00HO{ Ta MOTWIMYHO{ YaCTHHH, IIUPOKE TIepeHiccs,
Benuke TiM suko 3,5%3,5 cM, He HampyxeHe. M’ s130Buit
TOHYC 3HAYHO 3HIKeHHU. [0moBy He yrpumye. [laTonorii
3 OOKy OpraHiB IUXaHHS Ta CEPLEBO-CyANHHOI CHCTEMHU HE
Oyno BusBieHo. [lepudepruni mimMpoBy3mH HE 301TbIICHI.
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JKuBiT M’ SIKMH, TIeUiHKa BUCTYTIAE 3 ITi/T KPato pedepHoi 1yrn
Ha 3 cM, cene3inka He 30inbmeHa. HasBHa maxoBa mpaBo-
6iyna kmta. CeqoBHIIICHHS HE MopynieHe. BunopoxxaeHHs
4 pa3u Ha 100y, )KOBTO-3€JICHOTO KOJIEOPY, KaIIKOMOIi0HI.

JluTrHA KOHCYIETOBaHa HeBposioroM. [Ipu3Hadena mpo-
THCYIOMHa Teparis (peHobapOitan, aenakin). Y 3B’s3Ky i3
BiJICYTHICTIO ITO3UTHBHOI TMHAMIKH, HASIBHICTIO CYTOMHOTO
CUH/IPOMY, 3aTPUMKH IICHXOMOTOPHOTO, (Pi3HYHOTO PO3-
BUTKY XJ1omauk OyB Hanpasienuid B HICJI «OXMATIUT»
JUTSL BUKITIOYEHHS CIaJKOBOTO MOPYIIEHHST 0OMiHY PEYOBHH.

[IpoBenenHi oO6CcTeKeHHS: TaHJEMHa Mac-CIIEKTpoMe-
Tpist aMIHOKHCIIOT Ta allMJIKAPHUTHHIB y KPOBi, MeTabo-
JNIYHAW CKPHUHIHT Cedi, BMICT OJIrocaxapuaiB METOIOM
TOHKOIIApOBOi XpoMmarorpadii — 6e3 maToJoriyHuX BiIXH-
nieHb; gakrar 4,56 MkMosib/n (HopMa), aKTUBHICTH TAJIAKTO-
30-1-pocdar ypuaunrpanchepazu — 22 O/I/r remorniodiny
(HOpMa), akTHBHICTB Oi0THHITa31 — 10 HMOJIB/XB/MIT TUTA3MH
(Hopma). Pa3zom 3 TuM, Oyi0 BHSBICHO 3HW)KCHHUH PiBEHb
mini—0,17 mr/n (Hopma — 0,8-1,55 mr/i) Ta uepynoriaminy
0,053 r/n (Hopma — 0,2-0,4 r/n) y cupoBarii KpoBi; 3HMKe-
HU# piBeHb Mifi B 1060Bii ceui— 0,008 mr/24 roj (Hopma —
0,012-0,08 mr/24 rox).

[HCTpyMeHTaNBHI MeTomu AocTimKeHHs: Y 3]l opraHiB
YepeBHOI MOPOXKHUHHM — IIe4iHKa TOMIpHO 301TbIIICHA, OJTHO-
pigHa, CepeHBOT EXOTEHHOCTI; 3 OOKY KOBYHOTO MiXypa,
Cele3iHKH, HUPOK — ITaTOJIOTIYHKUX 3MiH He BUsiBIeHO. Ex0
KT — 6e3 BiAXWIICHB BiJl HOPMHU.

E®TJIC — 6e3 naronoriuaux 3miH. HCI' — exoreHHICTh
MapeHXiMU MO3KY ITiJIBUIIEHA, BATOHUYCHE MO30JIUCTE TLJIO,
XBOCTATE SIPO JTIBOPYY MigBHIICHOT exoreHHOcTi. EET" —ma-

TepH eninentudopmuoi EEI" 3 03nakamu ne3opranizanii Kip-
KoBOTo puTMy. MPT roJI0BHOTO MO3KY — BHSIBIICHO ITiTBHIIICHY
3BHUBHCTICTh IHTPaKpaHiIbBHAX CYMHHUX CTPYKTYp, 3MiHA
CHTHAJTy Ha PiBHI 30BHIIIHBOI KallCyJIH, CyOypaibHy TirpoMmy.

Hani pesynsraris nociipkens MPT ronoBHoro Mosky
(migBHIIIEHA 3BUBUCTICTh CY/MH), 3HW)KEHHS PIBHS Mijli Ta
LEpYJIOTIIa3MiHy B IUIa3Mi KPOBI, JTO3BOJIMIIN 3aIiI03PUTH
y JUTHHH XBOopoOy MeHkeca.

VY nonanpmoMy AUTHHI MPOBEIEHO MOJIEKYJISIPHO-
TeHETHYHE JTOCIIPKEHHS MYJIBTUTeHHOT ranesi «CIiaJKoBHX
eniiernciit», mo Bkiodana reH ATP7A. Jlane oOCTe:KCHHS
MPOBOAMIIOCH Y TeHETHYHiii 1abopatopii «Invitae» (m. Can-
®panuucko, CIIIA). 3a naHUMH aHai3y CEKBEHYBaHHS
i TecTyBaHHs Ha nenenii/ nymikaiii 1836 reHiB oquH naro-
TCHHUIT BapiaHT (B TOMO3UTOTHOMY CTaHi) OyB ineHTH(iKO-
Bauuit y ATPTA (deneyisn (Ex3onu2-17), mo acouiioBaHui
3 X-34eIuIeHo0 XBopoOoro MeHkeca, CHHAPOMOM TOTH-
JIMYHOTO POTY Ta JUCTAIBHOIO CIIaJKOBOIO MOTOPHOIO HEH-
poratieto. Takok iICeHTH(DIKOBAHO aJIeIi MiABHIICHOTO PH-
3uky y ABCG8 ta COL18 A1, acomniiioBanwuii 3 ayTOCOMHO-
penecuBHAM cuHIpoMoM KHoobmoxa.

JlutuHa moBropHO Oyna rocmiTanizoBaHa y Bimi 7 mi-
cswiB. BUronoByBaHHS 1mepeBakHO 30HJIOM, CAMOCTIHHO
CMOKYe 3 IUIsIIIeYku nmoBinbHO. Illkipa gucra, Omina,
I IIIKIPHO-’)KUPOBA KIIITKOBMHA BUTOHYeHA. [010By He
TpUMae, HE CUANTH, HE TIEPEeBEPTAETHCS. 31p CYMHIBHUH,
CIIOCTEpIraeThCcsi TOPU30HTAIBHUN HICTarM, ajie Ha 3BYyKH
pearye. Emounii HerarusHi. [lepionudno crioctepiraiotbes
MTOCMUKYBaHHS KiHIIIBOK, IIEPEBayKHO MpaBoi pyku. HassHa
3aTpuMKa (i3HYHOTO PO3BHUTKY (pHC. 2).

Puc. 2. ®eHotun gutuHm i3 XBopoboro MeHkeca

JutrHa BUNHCaHA 3i CTAIliOHApy 13 KIIHIYHAM JiarHO-
30M: XBopoOa MeHkeca. X-3ueTICHHH THIT YCIIaIKyBaHHS.
HabyTta BHyTpilIHS Hemporpecyioda, KOMIEHCOBaHA Tifl-
pouedainis. Bpomxkenuit Hictarm 000X oueii. HacTkoBa
arpodis 30poBUX HEpBiB 000X oueil. AHeBpu3ma JIMIIII.
[IpaBo6ivyHa TaXOBO-KaJTUTKOBA KWJIa. XPOHIYHUHN actipa-
LiHHWA CHHIPOM.

Bigomo, mo Hapasi MaTu 3 JUTHHOIO MPOKHUBAIOThH
B ITanii, ne XJIOMIMK OTPUMY€ CaruIEMEeHTAIli0 Mpenapary
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Mifi — rictuauH Migi mo 250 Mr 1Bivi Ha 700y Ta IPOTHUCY-
JIOMHY Tepartiio.

BucHoBku

1. XBopoba MeHkeca XapaKTepH3y€eThCsl AaHOMATIER) Me-
TaboMi3My Mii, sika 00yMOBJICHa MyTalli€io B reHi ATP7A,
po3ramoBanomy Ha X(13.3, sikuii mae 23 exk3oHu. Lleit ren
Bianogigae 3a komyBaHHs 1500 aMiHOKHCIIOT 1y BeJHKii
KUTBKOCTI €KCIIpecy€eThesl Y pi3HUX opraHax. Ha ceoroaHi
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B reHi ATP7A BusiBneno 6nmi3pko 357 pisHUX MyTarii. XBo-
poba MeHKeca € BIIHOCHO PiJKICHIM 3aXBOPIOBaHHSM i3
gactororo 1 Bumagok Ha 100 000-250 000 sxuBOHAPOIIKESHUX.
XBopo0Oa ycragkoBy€eThCs 32 X-34ETIICHUM PEIleCUBHUM
THUITOM Ta Bpa)Ka€ Maike BUKIIIOYHO XJIOIMYHKIB.

2. JliarHo3 XBopoOM MeHKeca BCTaHOBIIOETHCS Ha OC-
HOBI MOJICKYJISIPHO-T€HETUYHOTO IOCIIKESHHSI (TeCTyBaHHS
onHoro reHa ATP7A abo MynbsTHIeHHI aHei) Ta GioxiMiy-
HOTo (heHOTHITY (3HMIKEHHS PiBHS MiJli Ta LepyIomia3Miny
y CHPOBATLI KPOBI).

3. IlpencraBneHo piIKiCHUN KIHIYHAN BUTIAJ0K XBO-
pobu Menkeca y xyomuuka. /[iarHo3 i TBep/HKEHO MOJICKY-
JISIPHO-TEHETHYHUM METOJIOM J0CIiKeHHs nanesni «Craj-

NiTepatypa:

KOBHX €IlJIeIcii», sika Biaroyana red ATP7A ta 6ioxiMid-
Horo (heHOTHY.

4. TlpexncraBneHui y CTaTTi BUMA0K JIEMOHCTPYE CKIIAJI-
HICTB DIarHOCTUKH XBOpoOH MeHKeca y Tepiofii HOBOHapOHKe-
HOCTI yepe3 HecTel(iuHICTh 03HAK 3aXBOPIOBAHHS (MILSIBICTb,
KBOJIC CMOKTaHHS, BTpara Bard TOLIO) Ta BOXKIIMBICTH 0i0Xi-
MIYHOTO T2 MOJIEKY/IIPHO-TEHETHYHOTO METO/IIB JOCITIJDKCHHS
TUTOTy TIPH HACTYIHIN BariTHOCTI 200 Y HOBOHAPOIKEHOTO
crbca 3 METOI0 PaHHBOT IIArHOCTUKHM Ta HOTO JIIKYBaHHSI.
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MENKES DISEASE: ALITERATURE REVIEW AND CLINICAL CASE
N. I. Tokarchuk?, T. Chekotun?, L. S. Starynets?, V. Antonets?, L. Stanislavchuk*

National Pirogov Memorial Medical University?,
Vinnytsia Regional Children’s Clinical Hospital?
(Vinnytsia, Ukraine)

Summary.

Menkes Kinky Hair Disease (MKHD) is characterized by an abnormality in copper metabolism caused by a mutation in the ATP7A
gene, which is located on Xq13.3 and has 23 exons. In addition, this gene encodes 1500 amino acids and is expressed in large quantities in
various organs. It’s worth mentioning that about 357 different mutations have been identified in the ATP7A gene. It is a relatively rare disease
with an incidence of 1 case per 100,000 to 250,000 live births. MKHD is an X-linked recessive trait that almost exclusively affects boys.

The diagnosis of this rare disease is based on the genetic-molecular study of a metabolic disease panel, including the ATP7A gene
and the biochemical phenotype (a decrease in serum copper and ceruloplasmin levels).

In developing therapeutic strategies for individuals with Menkes disease, three fundamental problems are being addressed: 1) unlocking
the absorption of copper in the intestine; 2) making copper available to enzymes in cells that require it as a cofactor; and 3) identifying
infants with Menkes disease and initiating treatment at a very early stage of life, before irreversible neurodegeneration occurs.

This article presents a clinical case of Menkes disease in a 7-month-old boy. The diagnosis was confirmed by molecular genetic
testing (NGS) of the Neurometabolic Disorders Panel, which included the ATP7A gene and biochemical phenotype.
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The described case illustrates the complexity of diagnosing Menkes disease in the neonatal period due to the non-specificity of
disease symptoms (lethargy, weak sucking, weight loss, etc.) and the importance of biochemical and molecular genetic methods of fetal
investigation in subsequent pregnancies or in a newborn sibling for early diagnosis and treatment.

This case will be published with the consent of the mother in accordance with bioethical principles.

Key words: Menkes disease; Infant; Diagnosis.
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PRE- AND POST-NATAL METHODS
FOR PREVENTING EARLY CHILDHOOD

) CARIES
O. I. Godovanets, D. G. Romaniuk,

L. G. Hrynkevych, O. T. Khomyshyn

Bukovinian State Medical University of the Ministry of Health
of Ukraine (Chernivtsi, Ukraine)

Summary

In general, the world recognizes the lack of preventive measures against dental caries in children, as evidenced by its
prevalence and intensity with a significant range of fluctuations.

The aim of the study. To describe modern approaches to the prevention of early childhood dental caries in children based
on the analysis of foreign and domestic literature.

Materials and methods. The study used the bibliosemantic method and structural and logical analysis. The electronic
databases PubMed, MEDLINE, Scopus, Web of Science and EMBASE were used to search modern scientific literature using the
key words «early childhood caries», «macro and trace elements», «probiotics», «prenatal preventions», «postnatal prevention»,
«oral cavity microflora».

Results and discussion. At this stage of caries development, the most effective prevention programs are those developed
on the basis of methods to minimize the impact of risk factors for the development of the disease, such as microbial plaque,
low resistance of dental tissues to demineralization, frequent consumption of carbohydrates. The practical implementation of
comprehensive prevention programs is very difficult, as it should be carried out before the birth of a child and continue throughout
life. Often the role of the dentist is to organize and monitor the program, while specific preventive measures can and should be
implemented by health and education authorities, medical personnel, parents and educators. The greatest impact will be achieved

through collaboration among specialists in various medical and non-medical fields.
Conclusions. Based on the analysis of the literature, there is a great interest of the world’s leading scientists in the prevention
of early childhood caries. However, the problems of developing adapted preventive measures taking into account etiologic factors

remain relevant.

Key words: children, early childhood caries, prenatal prevention, postnatal prevention, probiotics, macro- and

microelements.

Introduction

In general, the world recognizes the inadequacy of
preventive measures against caries of temporary teeth in
children, as evidenced by its prevalence and intensity with
a significant range of fluctuations [1-8]. The prevalence
of early childhood caries (ECC) in European children is
also heterogeneous, in particular, in the United Kingdom
the incidence in children aged 3 years is on average 12 %
[9], in Switzerland — 24.8 % [10], in Spain — 28 % [11],
in Sweden — from 1 to 12 % depending on the age [12],
in France — 15.8 % [13], in Italy — 14.4 % [14], in Poland —
from 46.6 % to 64.0 % depending on the place of residence
[15]. Ukrainian researchers point out the high prevalence
and intensity of caries in young children, which varies from
region to region and reaches 90 % [16-17].

The aim of the study. To describe modern approaches
to the prevention of early childhood dental caries in children
based on the analysis of foreign and domestic literature.

Materials and methods. The study used the
bibliosemantic method and structural and logical analysis.
The electronic databases PubMed, MEDLINE, Scopus,
Web of Science and EMBASE were used to search modern
scientific literature using the key words «early childhood
caries», «macro and trace elements», «probiotics»,
«prenatal prevention», «postnatal prevention», «oral cavity
microflorax.
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Results and discussion.

In 2016, a meeting of the Global Consultation on ECC
was held in Thailand under the auspices of the WHO,
which established uniform approaches to the prevention
and treatment of dental caries in young children based
on the evidence base and is the basis for the development
and support of national programs [18-21]. According to
this WHO expert consultation, preventive care should be
provided at three levels: primary, secondary and tertiary.

Primary prevention of ECC includes promotion of
healthy lifestyles and fluoride prophylaxis. It should be
integrated into existing primary health care services,
especially those related to maternal and child health. Special
attention should be given to those who care for the child
during the first three years, including feeding. The issues of
aetiopathogenesis and prevention of ECC should be included
in the curricula of all health care workers involved in
working with newborns and young children. It is suggested
that a health policy be developed that includes affordable
and effective fluoride prophylaxis, a sugar-free diet and
a safe environment.

Secondary prevention of ECC should focus on the early
detection of caries lesions. Not only dental personnel, but
also other health care professionals and even mothers should
be trained to detect early signs of caries lesions. Oral health
checks should be integrated into the child’s overall health
profile, which is assessed in the pediatric clinic during
routine medical examinations, vaccinations, etc. The use of
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fluoride remains relevant at this level. Parents and caregivers
should actively and regularly participate in dental hygiene
procedures and monitor the child’s diet [22].

Tertiary prevention of ECC aims to reduce the negative
impact of untreated caries and improve the quality of life
of children without loss of functional potential. Treatment
methods such as Atraumatic Restorative Treatment (ART),
Simplified Modified ART (SMART), Interim Therapeutic
Restoration (ITR) using glass ionomer cement as the material
of choice for tertiary prevention are used. Depending on the
child’s behavior and cooperation, treatment under general
anesthesia can be used, which of course requires much more
resources than at the primary and secondary levels [23].

At this stage of caries development, the most effective
prevention programs are those based on methods to
minimize the impact of risk factors for the development
of the disease, such as microbial plaque, low resistance of
dental tissues to demineralization, and frequent consumption
of carbohydrates. The practical implementation of
comprehensive prevention programs is very difficult, as it
should be carried out before the birth of a child and continue
throughout life. Often the role of the dentist is to organize
and monitor the program, while specific preventive measures
can and should be implemented by health and education
authorities, medical personnel, parents and educators.
The greatest impact is achieved through collaboration
between specialists from different medical and non-medical
fields [24-28].

Soares RC et al. conducted a systematic review of the
literature and identified effective methods of preventing early
childhood caries, including: preventive dental programs for
pregnant women; diet and nutrition counseling; prenatal oral
care; maternal and child oral health promotion involving
nurses; maternal oral health programs conducted by non-
dentists; dental health education combined with fluoride
use for children; early preventive visits to dental clinics; use
of fluoride varnishes and toothpastes containing more than
1000 ppm fluoride [29].

Most scientists agree that the key role in the prevention
of dental caries in young children is played by the child’s
mother. The relationship between the incidence of early
childhood caries and the age, education, social and financial
status of parents and their attitude to oral care and prevention
of dental diseases in general has been established [30-34].

When carrying out preventive work with pregnant
women, the following areas should be clearly separated:
prevention of dental caries, periodontal pathology and other
dental diseases in the women themselves; measures to ensure
normal dental development in the fetus; prevention of dental
caries in newborns and children in the first years of life. The
state of oral hygiene of a pregnant woman and other family
members is the key parameter to be taken into account when
planning sanitary and educational work [35, 36].

Oral hygiene plays a key role in the pathogenesis
of dental caries, so dentists should begin by teaching
pregnant women, and later new mothers, proper oral hygiene
[24, 37-39].

Since the key element in triggering the pathological
process in enamel is the cariogenic microflora, scientists
and clinicians have developed ways to restore or maintain

a healthy oral microbiome to prevent dental caries. Non-
pharmaceutical measures that should be influenced
include lifestyle, including oral hygiene and reduced sugar
consumption. The main biological methods used in caries
prevention are the use of inhibitors of microbial metabolism,
pH-raising supplements, stimulation of salivation, and
biofilm formation with prebiotics and probiotics [40, 41].

Probiotic bacteria are widely used in the fight against
tooth decay, especially in pre-school children. The main
natural means of their introduction are dairy products,
fermented vegetables and sourdough bread. In addition,
drops, tablets and lollipops containing different strains of
lactobacilli and/or bifidobacteria are used to ensure both the
general health of the child and oral health [42].

Numerous clinical trials have shown that probiotic
therapy can selectively reduce the number of mutans
streptococci [43]. Romani Vestman N et al. demonstrated
a change in the oral microbiota after 12 weeks of
administration of two strains of Lactobacillus reuteri, with
an increase in the level of friendly non-mutans streptococci,
while reducing the number of S. mutans, Fusobacterium
spp. and Prevotella spp [44]. According to the results of
Savychuk’s research, the use of Lactobacillus reuteri ATCC
55730 and Lactobacillus reuteri ATCC 55730 helps to reduce
the number of mutans streptococci in saliva and improve the
quality of oral hygiene [45].

There are few studies on prebiotics for caries prevention,
with the exception of the amino acid arginine. A meta-
analysis of clinical trials showed a synergistic effect of
arginine in combination with fluoride on early crown and
root caries compared to placebo or fluoride alone [46].

Another interesting aspect of prebiotics is breastfeeding.
Breast milk contains about 7 % carbohydrates, mainly
lactose, but is also rich in complex prebiotic oligosaccharides,
so breastfeeding during the first year of life may protect the
child from caries [47].

The pathogenetic prevention of dental caries also includes
the use of fluorides, which contribute to the formation of
caries-resistant enamel by forming hydrosiapatites and
activating enamel remineralization processes. Nowadays,
the use of fluoride-containing agents is the first among all
caries prevention measures in children, but these methods
are rarely used for early childhood caries and in the complex
of prenatal prevention [48, 49].

Ukrainian scientists have developed and clinically
proved the effectiveness of a caries prevention regimen
for pregnant women and children, which includes the use
of probiotic preparations (BioGaya Prodentis) for 10 days
in the first and second trimesters of pregnancy for women
with compensated caries and no periodontal tissue diseases;
for women with sub and decompensated caries — for 14-20
days. To prevent infection of the newborn, the drug is
repeatedly prescribed in 36-38 weeks of pregnancy (before
delivery) [45].

In children of the first years of life, according to Smolyar
NI and co-authors [50], the caries prevention algorithm
should include a series of preventive measures, such as
regular preventive measures to control plaque and Str. mutans
contamination, professional oral hygiene if necessary,
sanitary and educational work with the child’s parents,
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topical application of calcium and fluoride preparations
(Tooth Mousse, M1 Paste™, MI Paste Plus™, 10 % calcium
gluconate solution, gels with aminofluoride, etc.).

In order to increase the effectiveness of caries
prevention, it is advisable to include BioGaia Protectis
in the caries prevention regimen of their mothers (once
every 2-3 months for 10 days during the first year of life).
For children it is recommended to use BioGaia Protectis
baby drops: from the first days of life 5 drops once a day
for 10 days, repeat the regimen during teething and
every 2-3 months. The program for the prevention of
dental caries in children over three years of age should
include the probiotic «BioGaia Protectis» according to the
following regimens: in the case of compensated caries,
one lozenge every 3-6 months for 10 days; in the case of
subcompensated and decompensated caries, one or two
lozenges every 6 weeks for 10 days [45].

A phased scheme of prevention of caries of temporary
teeth in children from birth to 24 months has been developed.
According to VA Kuzmina and Il Yakubova, in the first
year of life great attention should be paid to breastfeeding,
if necessary, artificial feeding should be organized and
formulas containing B. lactis, L. reuteri, L. fermentum,
L. acidofilus, Str. termofilus should be chosen. In case of
intestinal dysbiosis of the infant, which can be caused by
intrauterine infection or contamination of breast milk, it is
recommended to use formulas with Lactobacillus spp. of
the species L. plantarum, L. fermentum or L. rhamnosus.
Another important element in the prevention of early
childhood caries is the hygiene of persons in contact with
the child and their education about neonatal oral hygiene.
From 6 to 12 months of age, special attention is paid to the
child’s diet and individual oral hygiene. Preventive measures
recommended for children aged 12 to 24 months include
correction of diet and its regimen, normalization of oral
biocenosis. In addition to a toothbrush and xylitol paste, the
child’s oral care should include remineralization therapy at
least twice a year. With this scheme of preventive measures,
the reduction of caries growth is 78.37 % [51].

For remineralization therapy in young children, it
is desirable to use preparations based on calcium
glycerophosphate, magnesium chloride and xylitol, which
are safe and available for home use [52, 53].

NV Bidenko prevented dental caries in children under
3 years of age by using the fluoride preparation Bifluoride
12, applied to temporary teeth once a quarter, and the
remineralizing gel R.O.C.S. Medical Minerals, applied
daily at home for 1 month, alternating with the use of
tooth mousse every 2 months. Toothpastes with a fluoride
content of at least 500 ppm were recommended for oral
care [40].

A complex consisting of a differentiated approach to
the choice of toothbrush, the use of Sanodent mouthwash
and fluoride-free toothpaste such as New Pearl Calcium,
and the use of chewable tablets containing multivitamins
and minerals (Multi-Tabs Baby Maxi) has been proposed
for the treatment and prevention of dental caries in children
aged 1-3 years [55].

For the prevention of early childhood caries, it was
suggested that children aged 2-3 years should use Kinder
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Biovital Gel systemically, apply Osteovit topically and rinse
the mouth with Sanodent dental mouthwash [56].

A treatment and prevention complex for children aged
3 years, which included rational oral hygiene and the
use of bioflavonoid-based drugs and calcium-containing
agents, showed high efficacy [57]. The use of 10 %
calcium gluconate solution and Biotrit Denta tablets is also
effective [58].

For the treatment and prevention of early childhood caries
in children aged 2-5 years, Kovalchuk VV suggested, in
addition to conventional methods of exogenous prevention,
in particular, remineralizing and antimicrobial therapy, the
use of systemic antioxidants, adaptogens and anti-stress
drugs such as Alphabet, Calcicor, Carniel, Lecithin, Biotrit-
denta [59].

In order to influence the microbial landscape of the oral
cavity of children, as well as to increase the secretion of oral
fluid and lysozyme activity, a method of caries prevention
of temporary teeth has been developed using the sorbent
«Enterosgel», which is used in the form of rinses [60].

A caries prevention complex has been developed for
preschool children living in conditions of low fluoride intake
in drinking water, which includes oral administration of the
drug Vitafluor and topical application of the agent Osteovit,
as well as fluoride toothpastes and deep fluoridation of
enamel [61].

A treatment and preventive complex for caries of
temporary teeth in children is proposed, taking into
account the state of their dental health, in particular, it
is recommended to differentiate the choice of toothpaste
depending on the degree of intensity of the carious process:
in the case of high and very high intensity, use a toothpaste
with a concentration of amino fluorides (500 ppm), in
the case of medium and low intensity — a toothpaste
with a concentration of amino fluorides of 250 ppm.
Exogenous preventive measures include fissure sealing,
deep enamel fluoridation once a year, and application of
fluoride varnishes such as Bifiuorid-12 during preventive
examinations [62].

The use of macro- and microelements in the prevention
of dental caries is effective. Their systemic use reduces
the frequency and intensity of damage to hard dental and
periodontal tissues in children [63-65].

Conclusions. Thus, practical dentistry has a number
of tools aimed at preventing the development of early
childhood caries. The most effective among them are
those that influence etiopathologic factors and minimize
their impact. However, the issues of developing adapted
preventive measures that take into account etiologic factors
remain relevant.

Prospects for further research. Development and
implementation of new methods of caries prevention in
young children.
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AHTEHATAJIBHI TA TIOCTHATAJIbHI METOJU MPO®IIAKTUKH PAHHBOTI'O JUTAYOTO KAPIECY
3YBIB Y JITEN

0. 1. I'ooosaneus, /1. I'. Pomantoxk, J1. I'. I punkesuu, O. T. Xomuwiun

BykoBuHCHKHIi Aep:kaBHMii Mequunuii yHiBepcuter MO3 Ykpainu
(m. YepuiBui, Ykpaina)

Pe3rome.

V winoMy y CBiTi BU3HAEThCS HEAOCTATHICTh MPOQITAKTHIHUX 3aX0/IB LI0J0 Kapiecy 3yOiB y AiTeH, Mo 110 CBiT4aTh MOKa3HUKH
HOTO MOIIMPEHOCTI Ta IHTEHCHBHOCTI 31 3HAYHUM PO3MAXOM KOJIMBAHb.

Meta pocuimkennsi. ONpHIIOAHATH Cy4acHI MiAXoAu y MpoiIakTHIII PAaHHBOTO AUTSAYOro Kapiecy 3y0iB y JiTeil Ha miacTaBi
aHaJIi3y 3aKOPJIOHHMX Ta BITUYM3HSIHUX JIITEPATypHUX JDKEpEIT.

MarepiaJ i MeTomu gociimkenHst. [Ti1 yac gociiKeHHs] BUKOPUCTAHO 61071i0CeMaHTHYHUI METO/] Ta CTPYKTYPHO-JIONYHHI aHaJi3.
Jliist MOIIyKy Cy4acHOT HayKOBOI jliTeparypu Oyin BUKOpUCTaHi enekrponHi 6asu nanux PubMed, MEDLINE, Scopus, Web of Science
ta EMBASE 3a ximouoBumu cioamu: «early childhood caries», «macro- and trace elements», «probiotics», «antenatal prevention»,
«postnatal prevention», «microflora of the oral cavity».

PesyabTaTu qocaizkenns. Ha nanoMy erari po3BUTKY Kapiecosorii HallepeKTHBHILIMME € porpamu npodiiakTuky, po3podieHi
Ha OCHOBI METO/IB MiHiMi3allii BIUIMBY YHUHHUKIB PU3UKY PO3BUTKY 3aXBOPIOBAHHS, TAKHX K MIKpOOHHH 3yOHMI HAIIIT, HU3bKa Pe3Hu-
CTEHTHICTh 3yOHUX TKaHHUH 10 JeMiHepasi3alii Ta yacTe BKUBaHHs BYIVIeBOAIB. [IpakTiyHa peasizallis KOMIUIEKCHUX IPOrpaM Ipo-
(inaKTHKY € Iy>Ke CKIIaIHOI, OCKITbKH BOHA IIOBHHHA MPOBOAUTHCS IIIE 10 HAPOIKSHHS AUTHHHU Ta TPUBATH BCe XKUTTSL. Hepiako pors
CTOMATOJIOra TOJISIrae B OpraHizalii Ta MOHITOPHHTY TIPOrpaMH, a KOHKPETHI MpodiTakTHYHI 3aX0A1 MOXYTh i IIOBUHHI BUKOHYBATHCSI
opraHamMH OXOPOHH 3I0pPOB’s Ta OCBITH, MEIMYHUM MEPCOHATIOM, OaThbkamu Ta ocBiTsiHamu. HaitGinbimii edexT qae xoonepartis Mix
crewiagicraMu pi3sHUX MEANYHHX | HEMEAUYHHUX HAIMPSMKIB.
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PEKOMEHOALII ANl BNIPOBAXXKEHHSA B MPAKTUKY

PEKOMEHOALII ANA BNPOBAOXEHHSA B MPAKTUKY

VJIK 612.33-008.6-053.32 IESAKI ITIOTEHIIVHI TTIEPETYMOBU
DOI: 10.24061/2413-4260. X1V.1.51.2024.22 OOPMYBAHHA MIKPOBIOTH KMIIIKIBHVIKA
V TIEPETYACHO HAPOJKEHUX JIITEI:

T. K. 3uamencoka, O. B. Bopooéiiosa YACTUHA 1

AY «IHcTuTyT neniarpii, aKymepcTsa i TiHeKOIorii
imeHi akanemika O. M. Jlyk’sHoBoi HAMH VYkpaian»
(m. Kuis, Vkpaina)

Pe3rome

AnomanbHa MIKpOOHA KONOHI3aYisA KUWKIGHUKA 810 HAPOONCEHHS Y Oimell BNIUBAE HA NOOANLWUUL PiCM, PO36UMOK | 300p08’ 4,
mobmo npuzeo0Uns 00 KOPOMKOCMPOKOBUX [ 00820CMPOKOBUX HECHPUSIMIUBUX HACTIOKIE. DOpMYSaHHI MIKpOOIOMU nepeduacHo
HapoOxceHux dimetl Mae 8IOMIHHOCMI 8I0 MIKPOOHOI KONOHI3ayii OoHoweHux oimeu. A0xce nepedyacHo HapooxceHi oimu
ma ixHi mamepi Maroms CKAAOHIU NPEHAMANbHI MA NOCMHAMANbHI CMAHU 300P08’ 51, AHAMOMO-(OYHKYIOHAIbHY He3PLIicmb
opeawis i cucmem y sanexcHocmi 6i0 mepminy eecmayii. MamepurcovKi YCKAIAOHEHHS, AHMUOIOMUKU, MUN 8U20008)8AHHS
Mma GUKOPUCANHA NPOOIOMUKIE MOJUCYMb CYMMEBO BNAUBAMU HA MIKPOOIONY KUUMEUHUKA NepeOuacHO HapoodlceHux dimetl
Y PaHHbLOMY HEOHAMANLHOMY nepiodi; 0OHAK 3 GIKOM Yi GNAUGU 3MEeHULYIombCsl. Xoua na 0esKi hakmopu ma npoyecu 8adcKo
6NAUBAMU, POIYMIHHA NOMEHYTIHUX PAKMOPIE6 Ma OemepMIHAUN OONOMOdIce PO3POOUMU C8OEYACHT cIpamezii 015 (POPMY8anHs
300p060I MIKpOOIOMU KUWEUHUKA Y NePeOUdCHO HAPOOWCEHUX HEMOBIAM. Y YboMy 021401 po32a0aromucs 0esKi NOmeHyitiHi
OemepMiHaHmu MiKpoOHOT KONOHI3ayil KUMLEUHUKA Y NEPeOUACHO HAPOONCEHUX Olmell, MeXanizMu, Wo noisieaoms 8 ix 0CHO8I

ma pexomeHOayii wjooo yCyHeHHs HeCNPUAMAUGUX HACTIOKIG.

Knrouoei cnoesa. mixpoona xononizayis; nepeduacno napooaiceni 0imu; MamepuncoKi yCKAaOHeH S, NpobiomuKu.

[lepenuacHe HApOMIKEHHS 3aJIMIIAETHCS OCHOBHOIO
MPUYNHOI0 HEOHATAJIBHOI CMEPTHOCTI Ta aCOIII0ETHCS
3 MiABUIICHAM PU3UKOM KOTHITHBHHUX MOPYIICHB Ta BiJ-
XHMJICHB HEHPOPO3BUTKY B IUTHHCTBI [1-3]. ¥V kopoTKO-
CTPOKOBIi# EPCIIEKTHUBI TIepeAIacHO HAPOMHKEHHI JIITH Ya-
cTillle 3a3HAIOTh KHIIKOBUX YIIKOMKEHb Yepe3 KPUXKHH
kuikoBuii 6ap’ep 1y 90 % BunajkiB peanizyoTh pO3BU-
Tok HekpoTuanoro earepokomity (HEK), TsSKKicTh sikoro
MOB’s13aHa 31 CTyMeHeM Hespinocti [4,5]. JloBemeHo, 1110 BU-
ITUH PU3HK IHIIUX KUIIKOBO-aCOIiHOBaHNUX 3aXBOPIOBAHB
TaKOX CIIOCTEPIraeThCs came y NepedacHO HapOIKEHUX
HeMOBJIAT [6,7].

Mikpo6iora kurireurnka (MK) BiTfoua€e TprabHOH Mi-
KpOOpPTraHi3MiB, [0 HACENAIOTH TPaBHY CHCTEMY, € CKIal-
HOTO Ta quHaMiuHOTO [8]. [TourHar0uN 3 HAPOKEHHS, BOHA
BUKOHY€ BaXJIMBI (PYHKIIIT TPaBICHHS, XapuyBaHHS Ta POCTY,
a TaKoXX Oepe yJacTh y MiATPUMIII TOMEOCTa3y KHUIIKOBOTO
emiTeNif0, akTUBAIi] Ta JO3piBaHHI IMyHHOI CHCTEMHU Ta
critikocti 10 marorenis [9,10]. 3i cTpiMKUM pO3BUTKOM
METareHOMHOTO HAaIpsMKY IOCIiIKEHb B OCTaHHI POKHU
ckian i ynknii MK nepengacHo HapOmKEHUX JITSH IIH-
POKO BUBYAIOTHCH.

Komomi3zalis KUIIKiBHUKA TOYMHAETHCS I1I€ BHYTPIII-
HBOYTpoOHO. [lepiox Bimpasy micis HapOIKEHHS Bixirpae
KUTTEBO BOXIHMBY posb y ctaHoBieHHI MK. Ilatepuu mi-
KpoOHOI KOJTOHI3amii y mepeaacHo HapoKEHUX iTeH CBi-
JIOMO BiJIpi3HSIOTHCSA BiJf TAKUX y JOHOIICHHX JiTEH depe3
MpeHaTaIbHI (aKTOPH, CIIOCI0 HAPOMKEHHS, TUIT BUTO/IO0-
BYBaHHS Ta 3aCTOCyBaHHs aHTHOioTHKIB [11]. Came mo-
PYIICHHS 30POBO1 KOJNOHI3aMii KAIIKIBHUKA MTiCIISI HAPOJ-
JKSHHS MiABHILYye pr3uK po3BuTKy HEK, mi3HpOTO Cerncucy,
JTUTSYI0TO OXKUPiHHS, acT™MH, |gE-acormiiioBaHoi ex3emn, ay-
THU3MY Ta MOPYIIeHb Helpopo3suTKy [12-15]. 11i mawi mix-
KPECITIOI0Th BOKJIMBY POJIb MIKPOOHOT KOJIOHI3aIIi.

Bigomo, 110 Gynu mpoBeAeHi OCIiKEHHS, SKi JOBOISATH
TinoTe3y Ipo «BHYTPIMIHBOYTPOOHY KOJIOHI3aIIif0 KHIIIKiB-

HUKa», IJIKOM BHKPECIIOIOUH TIEPITy TiMOTe3y Mpo «CTe-
PWIBHHI KHIIKIBHUK MpU HapopkeHHI» [16-17]. Omgnak,
HEIOAaBHO OyiH OIyOIiKOBaH1 Pe3ynbTaTH IOCTIHKEHb, 0
CTaBJIATH ITiJ] CYMHIB TiMOTE3y PO «BHYTPIIIHBEOYTPOOHY
KOJIOHI3aIli10 KUIIKiBHUKA».

Sharlandjieva et al. (2023), mpoaHasi3yBaBIH MiareH-
TapHi BOPCUHKH, MAaTEPUHCHKI ICHUAyaIbHI 0O0JOHKH Ta
TKaHMHU eMOpIOHAILHUX OpraHiB 3y0iB Big 5 10 19 TikHIB
TeCTaliifHOTO BiKYy, BUCYHYJIH TiIIOTE3Y MPO T€, IO YHUCEIh-
HICTh MIKPOOIOTH IUTALIEHTH MOXKe OyTH TIOB’s3aHa 3 TIIa-
rieaTapHoro epdysiero [18]. Onmmak ixHi CriocTepeKeHHs He
MATBEPANIH ICHYBaHHS OYEBHTHOTO MiKpOOiOMY IUTAIleHTH
Ha paHHix Tepminax BaritHocTi [18]. He Gymo Hisikoro me-
pexputTs Mixk 6axrepiansHOo [IHK, BHSBICHOIO B Pi3HUX
JOCTI/DKCHHSAX CeKBEHYBAaHHS, a MIKp00i10Ta 3 HU3BKOIO UH-
CEJBHICTIO 1 HU3BKOIO OioMacoro, 3maBanocs, Oyina najgexa
BiJ TOTO, 11100 MOTEHI[IIOBATH «KOJOHI3aIlii0 mioga». Jlo-
cimikeHHs 3a ygactio 537 xinok (318 3 HecnpuATIMBUMHI
HACJTiIKaMH BariTHOCTI Ta 219 5KiHOK 3 KOHTPOIBHOI TPYITH)
BHSBUJIO HAJA3BHYAIHO MaTy KUTbKicTh OakTepiansroi JJHK,
OiTBIIiCTh 3 K01 Oynma imeHTH(iKOBaHa SK 3a0pyIHECHHS
BiJ TabopaTopHUX pearcHTiB Ta obmaananus [19]. B in-
oMY AOCTiKEeHH] penapaT (eTaTbHIX KUIIKiBHUKIB
Oynmu oTpUMaHi BiJl TOOPOBITBHO MEPEPBAHUX IIIOIIB HA
14-23 TrxHSAX BariTHOCTI, 1 ko0/1HOT OakrepiansHOi JJTHK He
6yno BusieneHo [20]. Kpim Toro, B iHIIHX eKCIIepruMEHTax Ha
TBapuHaX HEe OyJI0 BUSABJICHO JI0Ka3iB iCHYBaHHS MiKpPOOHUX
CIIJIBHOT y TKaHMHAX IUIOJA Ta IUTALIeHTH MaKaK-pe3yciB
Ta muiei [21]. Takum 9HHOM, TATPUMKA TITOTE3H KBHY-
TPIIHBOYTPOOHOT MiKpOOHOT KOIOHI3a1ii» TOTpedye O1IhII
AKICHUX J0Ka3iB. OJHAK AOCITIHKEHHS MiKpoOioMy Tutona
3aJIMIIAETHCA CKIIQIHUM 3aBIAHHAM Yepe3 HeKyJIbTHBOBA-
HUH BMICT, pU3HKH, TTOB’ A3aHi 3 IHBA3UBHIM JIOCIT{KCHHSIM
TUTO/Ia Ta TIOTEHITIHHY KoHTaMiHarlio [22]. SIk HacmiToK, cy-
YacHa JyMKa Ta MiATPUMKA T1IIOTe3H «CTEPHIBHOTO KHII-
KiBHUKa» 3aJIMIIAI0THCS OCHOBHUMH [23].
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BucokonpoayKTHBHI MOJIEKYJISPHI METOIH JOTO-
MararTh IIUOIIE 3p03yMITH AeTali MIKpOOHOT KOJIOHI-
saii [24]. Firmicutes, Bacteroidetes, Actinobacteria ta
Proteobacteria € ocHoBHHME MiKpoOpraHizMamu, o 3y-
CTpiUaloThCA Y KUIIKIBHUKY 30POBUX JOPOCIHX JIOICH.
3arajJbHONPHUITHATO BBAXKATH, 1110 HOBOHAPO)KEH] MAIOTh
HOPMaJIbHY IMOYaTKOBY KOJIOHI3aI1it0 MiKPOOIOTH 3 MIXBHU Ta
MPSIMOT KHUIITKH MaTePi 1111 9ac BariHaIbHUX MMoJoriB. JliTH,
HapOJDKEHI IIJITXOM KECapeBOro pO3THHY, IEPEHOCITH OaK-
Tepil 31 WKipH MEAMYHUX MpaIiBHUKIB Ta/abo i3 HaBKO-
JIMIITHBOTO cepenoBuIna. [Ticist B3aeMozIil 3 MaTepuHCHKOI0
MiKpOOIOTOIO YHCICHHI PaKTOPHU CIPHUSIOTH MOYATKOBIH
KostoHi3anii Ta po3BuTky MK, BKIIfouatoun nepenyacHi
HOJIOTH, THI BUTO/IOBYBaHHS, aHTUOIOTHKOTEpANiio Ta
mpobioTuku [24]. TIpoTAroM Mepiux KimbKOX JTHIB KHTTS
y KHIIKIBHUKY NE€pe4acHo HapOJKEHUX JIiTeH TOMiHY-
to1b Bifidobacterium ra Enterobacteriaceae, ane 3 10-ro
nHs 10 3-micsiuHoro Biky gominyrots Bifidobacterium ra
Bacteroides [25,26].

MikpoOHa KOJOHI3aIisl KHIIKIBHUKA Y IIepeIIacHO
HAPOJIDKCHUX JITCH 3HAUHO BiIPI3HIETHCS BiJ KOJOHI3aMIT
B JIOHOIICHUX HOBOHAPOKCHHX, IEMOHCTPYIOYH MCHITY
PI3HOMaHITHICTB, 3aTPUMKY KoJloHi3aii OidigobakTepisimu
Ta OLTBIINH PICT YMOBHO-TIATOT€HHUX MiKPOOPTraHi3MiB,
BKJIIOYAIOYN €HTEPOKOKH, CTa(iJOKOKH Ta eHTepoOaK-
Tepii, y paHHBOMY Billi [27].Y mepuminii THXICHD XKUTTS
PI3HOMAaHITTSI MiKpOOIOTH Y TIepea9acHO HapOMKEHUX JIi-
TeH € HU3BKMM, 3 KOJOHI3alielo (aKkyIbTaTHBHUMHU Oak-
Tepisimu, TakuMHu K Enterobacteriaceae, Streptococcus,
Enterococcus i Staphylococcus [25,28]. 3i 30inbieHHsIM
nocTMeHcTpyansHoro Biky (ITMB) cepen mependacHo Ha-
POJKEHUX JiTeHl, SKMX BUTOAOBYBAJIU I'PYAHAM MOJIOKOM,
MK 3MiHIOETBCS BiJl IOMiHYBaHHs cTa(iIOKOKIB Ta EHTE-
POKOKIB JI0 JOMiHYBaHHS €HTepOOaKTepil 1, HAPEUITi, 10
aHaepoOHUX POAIB 3 JOMiHYBaHHsM OiinodaxTepii, Ta-
kux sk Bacteroides Ta Clostridium [29]. PisnomaniTHiCT
30inbHIyeThes npotsirom 2 micsuie [30]. HesanexHo Bin
recTaniiHOro BiKy NPy HAPO/PKEHH1, KUIIKIBHUK HEMOBJISIT
novYMHae Habmmxatucs 1o ckiaany MK 3 nomiHyBaHHAM
6iinodakTepiii, 110 € MOKa3HUKOM 370POBOT MIKPOOIOTH,
micist 30 Trokuis IIMB [29].

Konu HEMOBIIAT BiuTy4aroTh Bif Tpynei, y ckiaani MK
MOCTYTIOBO TIepeBaXatTh aHaepobHi kmocTpuii [31,32].
[IpunuHEHHS TPYyHOTO BUTOJOBYBAaHHS BILIMBAE HA Mi-
KpoOHMIA ckiiaj 1 (yHKIT OBl CYTTEBO, HIXK JOTaBaAHHS
tBepmoi ixi [31]. Leit mpormec Mae BupimagbHe 3HATCHHS
JUIsl IEPETBOPEHHS Ha MiKpo6ioTy gopocinoro Tumy [32].
[Mpubauzno 1o 2 pokis MK niteit naragye MK nopociux
[26]. CepiiozHi 3axBoproBanHst (Hanpukian, HEK abo misHiit
CETICHUC), BILUTHB aHTHO10THKIB Ta KECAPiB PO3THH MOXYTh HE
MaTH 3HaYHOTO JOBrocTpokoBoro BrumBy Ha MK y nmepen-
YaCHO HAPOJKCHUX JITCH.

Mamepuncoki nepedymosu. IlepeBaxae 1ymMKa, o 10
HapOJKEHHS TUTIJI PO3BUBAETHCS B CTEPUIIBHOMY CEepejio-
Buili. HasiBHICTH OakTepiit B aMHIOTHYHIN MOPOKHHUHI Ta
IUTOZI0BUX OOOJIOHKAX YaCTO ACOLIIOETHCS 3 IEPETIACHUMH
nosioraMy. BruiuB HeCTEpHILHOTO BHY TPILIHBOY TPOOHOTO
CEpPEeIOBHIIA TOCHITIOE a0epaHTHY TIOYaTKOBY KOJIOHI3AIIIf0
MK, ingykoBany nependacHumMu nonoramu [33,34]. Tlep-
CIIEKTHUBHE ITO3I0BKHE JOCHIIKEHHS TOKa3ajo, [0 I
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Yac ToCIiTali3amii )KiHOK 3 IepeIIaCHIMHE MOJIOTaMH, SKi
3a3HaJIN [IEPEAYACHOTO PO3PUBY eMOPIOHAIIBHUX 000JIOHOK
Ta XOPi0aMHIOHITY, MaJI OLTBII BUCOKY KiJTBKiCTh KUIIIKO-
BUX MaToreHHUX OakTepiil (Bkmrouaroun Staphylococcus,
Streptococcus, Serratia ta Parabacteroides), mix Bariti,
SIK1 HE MaJIM IepeJYacHUX MOJIOT1B, HEe3aJIeKHO BiJ IO-
CTHaTajabHOI aHTHOIoTHKOTEpamii. Kpim Toro, Oyio 3a-
3HAYEHO MPO 3HAYHO BUIIY KOJOHI3alil KUIICYHHKA
cTa(iJIOKOKOM Y HOBOHAPO)KEHUX, SIKi IEPEHECIIH XOPi-
0aMHIOHIT IIPH TOCHIiTaNi3amii; OgHAK IIi 3MiHH HE OyIHu
nocTiitaumu [33,34].

Ha BinMmiHy Bix HHX, HEMOBIATA, YHI MaTepi Malk He-
IHQEKIITHI YCKIIaJHeHHS BariTHOCTI, TaKi SK TeCTalliiHIH
nykposuii giabet (I'LIJ1) abo mpeexnamicis, mokazaiu
it I'M, =ik 3m0poBuii KoHTpOIs [34,35]. Tpeekmam-
ncis ta 'IIJ] BnnuBaroTs Ha marepuncsky MK [36,37].
Xo4a TOYHHI MEXaHi3M MEepEeHEeCEeHHs MIKpPOOPTaHi3MiB
KHMIIEYHUKA BiJl MaTepi 10 IUIOy HEBIIOMUH, MOXKIIUBO,
1m0 MK HOBOHapOIKEHHUX CITiAy€e MaTepPUHCHKUM 3MiHAM
[38]. [pu Bunucui, Escherichia/Shigella 6yna 3ua4uno
HIDKYC Y KUIIKIBHUKY MEPEIYACHO HAPOKCHUX IITCH Bij
Marepis 3 nipeekiamiciero [35]. TTommpenicts Firmicutes
i Proteobacteria 3Ha4HO 3MEHIIMIACS Y HOBOHAPOMIKEHUX
Big marepis 3 I'LIJ] [36]. Kpim Tor0, BiqHOCHA YKCENBHICTH
Prevotella ta Lactobacillus takox Oyia 3Ha4HO HHKYOFO
[39]. Onnax uepes 5 pokiB y mepexpecHOMY JI0CHiIKEHHI
micis moJioriB y 237 oci6 yncenbHICTh 15 mpoBigHUX po-
JIB Ta pi3HOMaHITTS Oynu moaiOHMMHU Mixk rpyrnamu 3 ['LIJ]
ta 6e3 ['LIJ], sx y kiHOK, Tak i y HOBOHapokeHux [40].
[TpumiTHO, mo ckiajg MikpobioMy y marepi Ta i BiacHOi
JUTHHU 3aJIUIIABCS MOIIOHUM JI0 CKIIaay MIKpoOioMy ro-
PIBHSHO 3 THIIAMH.

Matepuncbka MK Mae 3HaueHHS AJs1 IMyHHOTO PO3-
BUTKY HEMOBJIAT, HEHPOPO3BUTKY AITEH Ta PO3BUTKY aCTMH
[41]. Micns HapomkeHHs nepeaada MikpoOiB Big Marepi 10
JWUTHHH Yepe3 KHIISYHNK HeoOXiqHa it BeraHoBiaeHHs MK
HeMOBIIAATH [42]. YV auTsadoMy Bili Lisl mepeaya € 3HAYHOK
Ta CTabIIBHOIO, a CIUIbHI BUAM CKJIAIAIOTHCS MPUOIHN3HO
3 MOJIOBMHH OfiHaKoBUX mtamiB [43]. BTpyuanus B mare-
puHcbKy MK 10 mosioriB Moke OyTH HOBOIO CTparericro
Moxymsnii MK HeMOBIATH, 0COOIMBO KOMH Y MaTepi Cro-
cTepiraeTbest ANCOAKTEPi03 KUIICYHUKA.

IIpobiomuxu. IIpo0ioTuku Bu3HaYarThCss BOO3 sk
JKUBI MIKPOOPTaHi3MH, SKi PU BXKUBAaHHI B JOCTaTHIH
KIIBKOCTI TIPUHOCSITH KOPHCTD JUTS 3710pOB’ st roauHu [44].
Momounokwucii 6akrepii poxis Lactobacillus (Bkirouaroun
L. acidophilus i L. rhamnosus) i Bifidobacterium (xiroua-
roun B. bifidum, B. animals subsp. lactis i B. longum subsp.
infantis) e HailGiNbII YacTO BUKOPUCTOBYBAHUMH MPOOi-
OTUYHUMH OaKTEPIsIMU Y JIFOICH Uil KOPEKIii MOPYLIeHb
Mikpo0ioTH, 3a HUMH HayTh Streptococcus, Enterococcus,
Lactococcus, Pediococcus, Bacillus, Escherichia ta nesxi
nrraMu Ipixmkis Saccharomyces [45]. ¥V mocmimkeHHs X Ha
JIOSIX 1 TBApHUHAX OyII0 IOBEICHO, 10 MPOOIOTHKY BCEOIYHO
BIJIMBAIOTH Ha 370POB’S Xa3diHa. 3’ IBIA€ThCS Bce OLIbIIe
JIOKa3iB TOTO, IO MPOOIOTHKY e(heKTUBHI y 3MIIHEHHI 3710~
POB’sl Ta MOKpAILEHHI HECITPUATIMBUX HACIIAKIB ISl Tie-
penuacHo HapoykeHuX miteit [46]. IlepeBaru BKIFOYAIOTH
HopMatizarito abepantHoro MK, 3meHIeHHs Mikpobiora-
acoliOBaHMX 3aXBOPIOBAHb Ta MOKPAIICHHS PE3yIbTaTiB
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y TeHJITHUX HOBOHapomkeHux. 3miau B MK mpu 3actocy-
BaHHI MPOOIOTHYHOI Tepartii YacTo € TPaH3UTOPHUMH, aje Ha
PaHHIX eTanax XXHUTTs, 0COOINBO y HEOHATAJIBHOMY IepPiofi
B Ie€peYacHO HApOKEHUX JIiTeH, BUITpABICHHs a0epaHT-
Horo MK B KOPOTKOCTPOKOBIi1 ITEPCIIEKTHBI MOXKE TPUHECTH
HeaOusIKy KOPHCTb.

Bararo Benmkux 6araToneHTPOBHX JIOCIIPKEHb 1 TU1ane-
00-KOHTPOJIHOBAHUX PaHIOMI30BaHNX JOCIIKEHb HAIaIN
JIOKa3H TOTO, IO 3aCTOCYBAaHHS MPoOioTHUHOI mpodinax-
TUKH MOxe 3anobirtu po3sutky HEK i cenicucy [47], cko-
pOTHTH Yac nepeOyBaHHs B JIIKApHI 1 3HU3UTH TTOKa3HUKH
3aranbHOT cMepTHOCTI [48]. OnHak eheKTHBHICTE TPOOIOTH-
KiB 3JIGKHTH BiJI TaMy OaKTepii, 1110 BUKOPUCTOBY€ETHCS
B jocnipkenusix [49].

M po3IIsIHEMO BIUTMB HAHOUIBII TEPCIIEKTUBHIX 1 T10-
MIMPEHUX ITaMiB MPOOIOTHKIB HA KHIIKIBHUK ITEPEAYacHO
HapOKEHUX AITeH 1 KOPOTKO MiICYMYy€EMO MTOTEHIIHHI Me-
XaHI3MHU Jii pi3HUX MPOOIOTHKIB, OCOOIHUBO THX, IO BU-
KOPHCTOBYIOThCSI JUIsl TpodimakTuky ado nikyBanus HEK
i mi3HBOTO HeoHaranbHOro cercucy (ITHC).

Hatimowupeniwi wmamu npobiomuxis.

Bifidobacterium breve strain BBG-001. Bararorienrpose
paHIoMi30BaHEe KOHTPOJIBbOBAHE AOCIiKeHHs 3 (azu (1o-
ciimpkenHs PiPS) mokazano, o cymiri, J0MOBHEHA ITaMOM
B. breve BBG-001, He BrinBa€e Ha 4aCTOTY BUHUKHEHHS
IMTHC, HEK abo cMepTi nipu mepegyacHOMy HapOJKEHHI
[49]. Ans nomanpmioro BUBYCHHS BILUIUBY MPOOiOTHKIB
Ha MK y nepenyacHO HapoKEHUX AiTel B IHIIOMY J10-
cripkenHi [50] Gyino mociimkeno 88 3paskiB dekaniii (48
ane6o ta 40 npobiotukis) Ha 36 TiwkHI [IMB i He Oyno
BHSIBJICHO CTaTHCTUYHO 3HAYYIIOI Pi3HMII B MIKpOOHOMY
CKiIazi abo pi3HOMaHITHOCTI MiXk rpynamu. Kpim Toro, He
0OyJ10 3ahiKCOBAHO JKOAHUX MOOIYHUX e(HEKTIB, ITOB’ I3aHUX
i3 3acTOCyBaHHAM NpoOioTHKiB [49].

VY HacTymHOMY JOCIiKeHHI HeMoBisiTam 3 JIMMTO
(n =22) BBoauiu B. breve M-16 V Bin HapopkeHHs 10 BU-
MUCKH 3 JikapHi (N = 12), a0o He JNiKyBaIu — KOHTPOJIbHA
rpyna (n = 10). 3HauHo1 pi3HULI B anbha-pi3HOMaHITHOCTI
MiX Tpymnamu He crocTepiranocs [51]. BinHocHa 4u-
cenpHicTh Bifidobacterium ta Enterococcus Oysa 3HauHO
BUILOXO, TOAI fAK yncenbHicTh Rothia, Lactococcus ra
Klebsiella 6yna 3Ha4HO HIKYOIO B Py, IO OTpUMYyBaja
M-16 V. Yucensricte Bifidobacterium spp., B. breve, B.
longum i B. catenulatum Gyna 3Ha4HO BHIIOO B Py, siKa
orpumyBasia M-16 V, Hixk y KoHTponbHIN rpymi. Kpim Toro,
xosnoHizawist M-16 V 36epiranacs nmonaiiMeHIIIe KiTbKa THX-
HIB MiCJIs IPUITMHEHHS TpuiioMy mpobGiotukis [51]. Li et al.
(2004) mpumycTriy, 1110 paHHe pu3HaueHHs B. breve mano
TIO3UTHBHUN e()eKT, CIPHsIIOUN KosloHi3amii 0idinodakTepii

NMiTepatypa:

1 3HIDKYIOUH CIIPUHHSITINBICTD O KOJIOHI3AIi ITOTCHITIH-
HUMH natoreHamu [52].

Bifidobacterium lactis. ¥ koroptHomy gocimkenni 138
Tepea9acHO HApO/DKEHUX JiTel BUTOI0OBYBAJIN T'PYIHUM
moziokoM (I'M, n = 31), npoGiotuunor dhopmysoro (I1D,
n = 59) (Bifidobacterium lactis) a6o Henpo6ioTH4HOO hop-
myioro (HIID, n = 48), i mociikyBaiu MO30BXKHI 3MiHU
pisHOMaHiTHOCTI Ta ckiaay MK [53]. PisHoMaHiTHICT
(ingexc IllennoHa Ta ingekc CimrcoHa) Oyia HaBHIIOKO
B rpyni [1® B nepmmii TnxkaeHs, 1 BoHa OyJia 3HAYHO BU-
moro, HiX y Tpymi I'M Ha moctoMy THXKHI HICJIsT HApOA-
xerHs. Y rpyni HII® BigHOCHA KIIBKICTH CHTEPOKOKIB
Oyna Bumoto (28,20 %), Hixk y rpymax I'M (19,57 %) ta
D (9,57 %). bipinobdakTepii MOCTYIOBO 30iMbIIYBATUCS
y BCIX HEMOBJISAT, 3 OiIbII0I0 YacTKoIO B rpymi I1D, Hix
B iHmUX 1BOX rpynax. Ckimaag MK y Tppox rpymnax mann
TEH/ICHIIIO 10 cxokocTi Ha 12-My TwokHI. OTXe, mpuiioM
npobioruky Bifidobacterium lactis moxe BnunuBatu Ha
kooHizaniro MK i 3MeHIIyBaTH KiTbKiCTh AEIKUX MOTCH-
IHHAX [IATOrEHIB.

Bifidobacterium longum subsp. infantis. Heronasue 00-
cepBauiiiHe gociimkenHs [54], mo cknananocs 3 77 PKJI,
nokasano, mwo B. infantis EVC001 3MeHIye 3ananeHHs
KHIIKiBHUKA. Y Ipyi, ska oTpuMyBana B. longum subsp.
infantis EVCOOL (n = 31), Oys10 BUsIBIICHO OiNBITY KiTBKICTh
6iinobakTepilt, 1 3HATHO HIDKYI PiBHI KIIFOYOBUX 1PO3a-
najbpHUX GioMapkepiB, HIX Y KOHTpOJIBHIH Tpymi (N = 46).
Kpim Toro, B. longum subsp. infantis EVC001 nokpatyBas
¢ynknionansHy 3natHicT MK y epeyacHo HapoKeHIX
nitedt. Y mociimkeHHi ProPrems Ha my»e HEOHOIICHUX
HemosisTax (N = 1099) no6aeka B. longum subsp. infantis
BB-02, Streptococcus thermophilus TH-4 ta B. animalis
subsp. lactis BB-12® 6yna mos’s3aHa 3i 30iJIbIICHHAM
KUTBbKOCTI OidhimodakTepiit He3abapoM MiciIst HAPOIKEHHS,
IO CIPHSIIO 3HIKEHHIO pu3uKy po3sutky HEK [55]. Tlo-
4aToOK MpUHoMy Ii€i 100aBKY MPOTATOM S JTHIB ITiCIIs Ha-
pO/KeHHS OyB TOB’I3aHUH 3 MiJBUIICHUM BHUSBJICHHSIM
MPOOIOTUYHUX BUIIB MPOTATOM MEPIONY TOCITIKESHHS,
IO CBIYUTH 32 MOKPAIICHHS MOAAJIBIIOI MiKpOOHOT KO-
JoHi3anii [56].
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SOME POTENTIAL REQUIREMENTS FOR THE FORMATION OF THE GUT MICROBIOTA IN PRETERM
INFANTS: PART 1

T. Znamenska, O. Vorobiova

Sl «Institute of Pediatrics, Obstetrics and Gynecology named after academician O. M. Lukyanova NAMS of Ukraine»
(Kyiv, Ukraine)

Summary.

Abnormal microbial colonization of the gut from birth in newborns affects growth, development, and health, leading to short- and
long-term adverse effects. The microbiota of preterm infants differs from that of term ones. This is because preterm infants and their
mothers have more complicated prenatal and postnatal health conditions and anatomically-functional immaturity of organs and systems
depending on gestational age. Maternal conditions, antibiotics, type of feeding, and use of probiotics can significantly affect the gut
microbiota of preterm infants in the early neonatal period; however, these effects decrease with age. Although some factors and processes
are difficult to intervene or avoid, understanding the potential factors and determinants will help to develop timely strategies to promote
a healthy gut microbiota in preterm infants. This review discusses potential determinants of gut microbial colonization in preterm infants,
the underlying mechanisms, and recommendations for addressing adverse effects.

Key words: Microbial Colonization; Preterm Infants; Maternal Complications; Probiotics.
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KJITHIKO-IIATHOCTWYHI AJITOPUTMU
IV B TIPAKTUIII JIIKAPS 3ATAJIBHOI
[TPAKTUKN - CIMEVHOI MEAVLIVIHN
[IPVI 3BAXBOPIOBAHHAX CEYOBUAIIBHOI
CUCTEMN Y OITEN

B. bespyk, /. Anopiituyk, M. Bens,
JI. Punorcyk, T. Bynuk

BykoBUHCBHKHH JIep>KaBHUH MEIWIHUN YHIBEPCUTET
(M. YepHisiyi, Ykpaina)

Pesziome

Xponiuna xeopoba nupox (XXH) — ye nassnicmo mapkepie namonroiyHux 3mit ced08UOLIbHOI cucmeMu mpusanicnio nonao
12 muoicnis HezanedcHo 6i0 ix npuuunu. Jucno sunakis ceped dimeli 3 X6opobamu ce408UILIbLHOI cucmemu Mae OOKYMEeHMOBAHY
niomeepooiceny XpoHiuHy X6opooy HUPOK 32I0HO BNPOBAOIACCHO20 PELIOHANLHO20 PEECIPY XBOPUX 3 XPOHIUHOIO X60p000I0 HUPOK,
ane cnocmepicaemucs it 3Haune nowupenus. Panni nposisu XXH uacmo Hedooyinwwomoscs ma c80euacHo He aikytomocs. XXH
mMa XpoHiuHa HUPKOSA HeOOCMAMHICHb — He € 8Y3bKO CReYUpIUHOI0 HehpONOSIUHOI0 NPOOIEMOIo.

B ymosax cvoeodenns, siiicbkosol azpecii ma nacniokie énuey nandemii koponasipycy 2019 (COVID-19), wo npuszseno oo
PVUHY8AHHS CIAHOAPMHUX wiisaxie (KITHIMHUX MAPUWpYmie nayichma) y HaOaHHi MeOudHoi 00noMo2u 0COOIUBOT AKNYANbHOCHI
6 Vkpaini Habyseae numanHs HAOAHHI MEOUUHOT OONOMO2U OUMSAYOMY HACENLEHHIO HA 3acadax 00KA3080i ma nepcoHigikosanol
meouyunu, sika 3a cmpamezicio BOO3 mae sionosioamu nompebam i 6ymu 6e3neunoro, egpekmugHo1, c60€UACHOIO | HANEHCHOT
axocmi. Bnpoeaodoicenns iHHo8ayitl y nediampuiny npakmuky wooo cmanoapmuszayii MeOuuHoi 0onomocu 0onomMa2arms
NIKapio epekmueno OisAimu 6 KOHKPEMHUX KATHIYHUX CUMYAyisxX, YHUKaoyu Heepekmuenux Oiil. 3anyuenns ¢haxisyis inuiux
cneyianvrocmeil (ikapi 3a2anbHol NPAKMuKU — CIMEUHOT MeOuyunU, eHOOKPUHONLO2U, YPOIO2U, KAPOLOo2u, nediampu, OKYIICMIL)
00 menedxncmenmy XXH 6e3 koopounayii cnienpayi 0ns 3a0e3neuens npunyuny HacmynHocmi ympyouioe oiaecnocmuyunui mal
abo mepanesmuyHull Cynposio nayicuma.

Panns diaenocmuxa, npasunbia makmuxa 6e0enHs HeghponoiuHux nayicHmie OUmMA4020 GiKy npu 3axX60PI0BAHHAX CE4OBUOLTLHOT
cucmemu y oimetl Ha amOYIAMOPHOMY emani € 8aNCAUBO) CKIAN0B0I NPU HAOAHHI IHMeSPOBAHOL, NAYIEHMOOPIEHMOBAHOT
MeOuuHOI 0onomoz2u 6 npakmuyi 1ikaps 3a2a1bHoi RPAKMUKU — CiMeltinoi Meouyunu. Y cmammi 6uceimieno KiiHiko-0ilaeHoCmu4Hi
aneopummu Oill NiKaps 3a2aibHOT NPAKMUKU — CIMEUHOT MeOUYUHU w000 MAKMUKU 6€0€HHs NAYIEHMIE OUMSAY020 6IKY 3 HAUOLIbLU
ROWUPEHUMU HEPPONOLTYHUMU CUMPIMOMAaMU’. eikoyumypicto (bakmepiilypiero), npomeinypicio ma epumpoyumypicio.

Haykose 00cniodicents GUKOHAHE 8 MeNHCAX HAYKOBOT memamuku Kaghedpu nediampii, Heonamonozii ma nepuHamanibHoi
Mmeouyunu bykosuncwvko2o oeporcasno2o meduunozo yuieepcumemy ma HJ[P na memy «Xponobionoziumi ti adanmayiiini acnekmu
ma 0cobausoCmi 6e2eMmamueHol pe2yisiyii npu Namoio2iHHuxX CImanax y oimetl pizHux gikosux 2pyn» (depoicasHuil peccmpayiinuil

nomep: 0122U002245, mepmin suxonanns: 01.01.2022-31.12.2026 pp.).
Knrouoei cnosa. meouuna donomoza; dimu; ceuosudinona cucmema, ingpexyii ceuoeudinbnux winsxie, COVID-19, xponiuna

X60poba HUpoK.

Xponiuna xBopoba Hupok (XXH) —1ie HasiBHICTH MapKe-
PiB ATOIOTIYHUX 3MiH CEUOBUALIBHOI CHCTEMH TPUBAIICTIO
moHa 12 TIDKHIB He3aJIeXKHO BiJ iX mprynHU. Ynciio BumaI-
KiB cepejI IITeH 3 XBOpOoOaMH CCIYOBHIUTEHOI CHCTEMHU Ma€ JI0-
KyMCHTOBaHY ITiITBEPIKEHY XPOHIYHY XBOPOOY HHPOK 3TiTHO
BIIPOBAKCHOIO PEriOHATBHOIO PEECTPY XBOPHUX 3 XPOHIYHOO
XBOPOOOKO HUPOK, aJle COCTepiracThes ii 3HAYHE MOIIMPEHHS.
Panni posien XXH 4acTo HeZIOOLIHIOIOTCS T CBOEYACHO HE
nikyroTbcst. XXH Ta XpoHiYHA HUPKOBA HEAOCTATHICTH — HE
€ By3bKO CIieliu(igHo0 Hepposoriunoro npodiemoro [1, 2].

B yMOBax CbOTOJICHHS: BifiCbKOBa arpecis Ta HaCIiJKH
BILTUBY TaHaeMii koponasipycy 2019 (COVID-19), o
NPU3BENU 10 PYyWHYBaHHS CTAaHJAPTHUX LUISAXIB (KITiHIY-
HHUX MapIIpyTiB Mai€HTa) Y HaJAHHI MEIUYHOI JOIIOMOTH
0CcOo0NMMBOI aKTyalbHOCTI B YKpaiHi Ha0yBalOTh MUTAHHS
HaJaHHs JOTIOMOTH Ha 3acalax J0Ka30Boi Ta mepcoHi(iko-

BaHOI MeAMIIMHY. BripoBa/keHHS IHHOBAIIIH y TefiaTpuiHy
MIPAKTHKY L1010 CTaHAAPTH3ALI] MENYHOT JOTIOMOTH JIOTIO-
MAararoTh JIKapio ¢()eKTUBHO MiATH B KOHKPETHUX KITiHIY-
HUX CHUTYyalisX, YHUKAaIOUN Hee()eKTUBHUX [iil. 3amydeHHs
(haxiBIiB HIIUX CHELiATbHOCTEH (JTiKapi 3araibHOI Mpak-
THKH — CIMEHHOT MEIUIIMHY, EHAOKPUHOJIOTH, YPOJIOTH,
Kap/ioJory, neiaTpy, OKyJIicTH) 10 MeHepkMeHTy XXH
0e3 KoOpaUHAII] CIiBIpali I 3a0e3MeUeHHS TPHHLIUITY
HACTYIHOCTI YTPYAHIOE IiarHOCTHYHHI Ta/abo Tepares-
TUYHUI CypoBij nmaiieHTa [3].

OcHoBHHM TIOKa3HUKOM cTamiit XXH € piBeHb MIBUJI-
kocTi kiy6oukoBoi ¢inerparii (LIKD), sika To4HO i mpocTo
XapakTepusye (QyHKIIOHAIBHAH CTaH HUPOK. 3T1IHO KIIacH-
¢ixarii xBopo6 ceuoBoi cucremu (2017 p.), y aireit 1o 18-tu
pokiB uist po3paxyHKy [IIK® BHKOPHCTOBYIOTH a1aliTOBaHy
¢dbopmyiy [Isapiia (Bedside Schwartz) [4, 5]:

K X 3pict nurunu (cm)

KD =

KpeaTHHiH CMPOBaTKHU KpoBi (MkMoJb/a) X 0,0113

O0e K- cmana koHcmaHma 0n1s dimel nepwoeao poky — 0,45, HedoHoweHux dimel nepwozo pokKy xumms — 0,33,

xnon4ukie cmapuwe 13 pokie—0,7, iHwi— 0,55.

PedepenTHi BemmanHN KiTyO0UKoBOi (inbrpartii (Mi/xB.)
y mitei Ta miunTkie: Ha 1 teokai sxurtst 40,6 £ 14,8 mi/xBs.; Bin
2-8 TrokHiB xuTT — 65,5 + 24,8 Mi1/xB.; cTapiie 8-Mu THKHIB
10 2-X pokiB—95,7 + 21,7 mur/xB.; Bijx 2-x 1o 12 pokis—133,0 +
27,0 mu/xB.; 13-21 pik, womnosiku —140,0 + 30,0 mur/xB.; 13-21

pik, xinku —126,0 + 22,0 mui/xB. [Iporpecysanus XXH Bu-
3HAYa0Th 3a po3paxoBaHoro IITK®D: mpu 1i 3umxeHHI Ha 25 %
a0o OliTbIIIe MOPIBHSIHO 3 MOMEPe/HIM 3Ha4YeHHIM. Pr3nk mpo-
rpecyBaHHs 3aleKHTh Bijt craaii XXH, piBHs anbOymiHypii,
TOMY 1 BU3HAYA€E 4aCTOTy 00CTEKEHHS MallieHTa Ha pik [4, 5].
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KonTHHreHT NanieHTiB, 110 MiVIATal0Th 00CTE/KEHHIO —
CITiJT 3BEpHYTH yBary Ha Taki (hakTopH, sK:

— criiika anemis [6, 7, 8];

— 3aTPHMMKa 3pOCTOBHX MOKa3HHUKIB (i3MYHOTO PO3-
BUTKY, JUCOPONOPUiitHN#T Qi3MYHUI PO3BUTOK (MOKA3HUK
IMT (ingekc Macu Tina) marieHTa 3HaXOAUThCS Hikde 10
neprentuii) [9, 10];
nedopmartis ckenery [9, 10];

— eHype3, HeliporeHHi po3nanu ceyonycky [11, 12];

— HikTypis, momiypis [13, 14, 15];

— TIpH TiABUIIICHHI apTepianbHOMY THCKY, Ta/abo i
CepIieBO-CyIMHHI 3axBoproBanus [14, 16, 17, 18];

— uykposwuii giader (I Ta II Tumy) [19, 20, 21, 22];

— HaOpsIKH, 3MiHK B GioXiMiuHHX aHasizax kposi (-
BHUIICHHSI KpeaTHHiHy Ta/abo ceuoBunm) [23, 24];

— 00TsDKeHMH CiMelHUi aHaMHe3, 3aXBOPIOBaHHS HU-
POK, YPOIKEHI Bl PO3BUTKY OpPraHiB CEYOBOi CHCTEMH
(HasBHICTH CTIIAIKOBUX 3aXBOPIOBAHB HUPOK: MOJIKICTO3,
MYJIBTHKICTO3, XPOHIYHOI XBOPOOH HUPOK, XPOHIYHOT HHUP-
KOBOI HelocTaTHOCTI Ta iHm) [25, 26];

— TPU3HAYCHHS JIIKIB 3 BiJIOMOIO HE(POTOKCHYHICTIO Ta
MIpOBeeHHs XimioTeparrii [27].

[adexuii ceqoBuninprux nwisxie (ICLL) — yacra naro-
JIOTis, sIKa 33 CBOEIO MOIMIMPEHICTIO MOCTYNAEThCS JINIIC
iH(peKIisIM IUXadpbHUX NUIIXIB Ta MUTyHKOBO-KHIIIKOBOTO
Tpakty [28, 29].

B VYkpaini nikapi ciMeitHOT MeIMIIMHY 3aliMarOThCsI T1e-
peBaxxkno nepmuMm emnizogom ICII, Ta ciocTepexeHHIM
B IMHAMIIII 32 TAI[IEHTOM ITiCJIs1 YTOYHECHHS JiarHo3y. OcHO-
BOIO JIIaTHOCTHKH Y He(PPOJIOTIUHIH MPaKTHII € 3arambHUH
aHaJi3 cedi i3 TOTPUMaHHIM TeXHIKN 3200py 610I0TIHHOTO
Mmarepiainy. 3arajabHUI aHasi3 cevl — 1€ CKPUHIHTOBU, YHi-
¢bikoBanuit meton (Tabmn. 1) JiarHOCTHKH 3aXBOPIOBAHb Ce-
YOBHUIIbHOI cucTemu [29].

Texnixa 3a060py 010JI0TIYHOTO MaTepiay JUIs 3arajib-
HOTO aHaJIi3y cedi: MPOBEACHHS PETEIBHOTO TyaseTy cTa-
TEBUX OPTaHiB Iepe] AOCITiHKEHHIM; 3a0ip TPOBOINUTH i3
CepeaHbOT MOPIIii cedi, 0COOIMBO MPH BUKOPUCTAHHI CEYO0-
npuiiMava; A0CiKeHHs 310paHol cedi TOIUIbHE 10 OnHIET
roauHy 1icis ii 3a0opy npu KiMHaATHINM Temneparypi abo
1o 3 roguH npu Temnepatypi Big +20C no +80C (Gokosa
MaHelb XOIOAWIPHHUKA) Ta JOTPUMAHHI JaHUX YMOB IIPH
TpPaHCIIOPTYBaHHI.

Tabnuus 1
PedhepeHTHi 3HaueHHA 3aranbHOro aHanisy ceuiy airen
Jlenkountn Eputpouuntn Binok
[isyatka — 0o 6-8 B noni 3opy. BigcyTHi abo nooguHoki, 8o 2-x BigcyTHin abo cnigu
Xnonyukn — go 4-5 B noni 3opy. B npenapari (0,033 %o)

[Tpu BUSIBIICHHI 3MIH Y 3aTaJIbHOMY aHaJIi3 cedi MalieHTa
CJIIJT TPU3HAYMTH TIPOBEICHHS aHaizy cedi 3a Heunnopenkom
[4] i3 noTpuMaHHAM TexHiKH 3a00py 6i0MOri4HOrO Matepi-
any — HasiBHICTb JierkoruTypii (6inbire 4000 B 1 Mt y miBuar
ta 2000 B 1 MJT y XJIOMYKKIB) CBIMYUTH MPO iH(DIKyBaHHS ce-

YOBUX IIDISXIB MAIi€HTa Ta HCOOXITHOCTI IPOBEIICHHS OaKTe-
pionoriyHoro A0CIipKeHHs ceui (Tabu. 2). [Ipu BUKOpUCTaHHI
ceJorpuiiMada po CTEPHIILHICTD Cedi CBITYMTh HEraTHBHUN
PEe3yJBTarT OCIIPKEHHSI cedi, a ITIO3UTHBHIH PE3yIbTarT He € Bi-
POTIIHUM Yepe3 MOXKITUBY KOHTaMiHALIitO (3a0pyAHEHHST) ceui.

Ta6bnuusn 2

KpuTepii iHdekLii ceyoBoi cuctemu npu HasiBHin 6akTepiypii (ocniakxeHHA cepeaHbLOI Nopuii ceyi 6e3
BUKOPUCTAHHA cevyonpumnmaya)

> 105 KOnoHin- > 1-5x10* > 10* KYO/mn gns yMoBHO- 5 L > 103%-10* KYO/mn

YTBOPOKYNX KYO/mn gns naToreHHoi cnopu y,u.}a—/g(/a KITbKICTE npv NOBTOPHUX
opraHiamiB (KYO)/mn aiTen Big (Proteus spp., Klebsiella spp., Pseudorr':n;ngg;;pp OLHOTUMHUX
ogHoro suay (E.coli) 0-3 micsauis Enterobacter spp.) ) pesynbratax

TakuMm 4yuHOM, 3 OIVISIIY Ha pe3yJbTaTH JOCITiIKEHb
YKpaiHChKUX W 3aKOPJOHHUX HAYKOBIIIB Ta pEKOMEHIAIii
MDKHapOJHHUX HACTAaHOB, 3BEPTAEMO yBary Ha HacTYIIHI
MO3UIIIT AJITOPUTMY KITIHIKO-I1arHOCTHYHUX Ji¥ Ha eTari
Ha/IaHHS TIEPBUHHOT MEJANYHOT JOTIOMOTH:

1. ICILI —rpyna 3axBOpIOBaHb OpraHiB CEYOBHALIBHOI CHC-
TeMH 0e3 YTOYHEHHSI TOIIIYHOTO PiBHS Ypa)KeHHs MiKpOOHO-
3aMabHOTO XapakTepy, 3aiiMae MpoBiIHE Miclie cepes iHdek-
iHOT maTosorii y auTsyii momyssiii [4, 28, 29, 30];

2. ICIII miaTBepIOKy€ThCS P HAsSIBHOCTI 3HAYMMOT JIeH-
KOIUTYPii > 6 B moui 30py y xnom4ukis Ta > 10 B modi 30py
y MIBYATOK, sIKa MMoeaHaHa 3 6akrepiypieto > 104 KYO/mn
[28, 29, 30] (puc. 1).

3. [linBuIeHHS TeMIlepaTypH Tijia HE aCOLIIETHCS
3 ICIL, BusiBneHHs [pkepena iHQeKIil, sK TPUUUHH JTHXO0-
MaHKH, 3HImKye imoBipHicTs ICIL y miteit [30, 31].

4. [3011p0BaHa JIEHKOIUTYPIsl, 130JIbOBaHa OaKTepiypis
HE MIATBEPKYIOTh IHPEKIIiI0 CE40BOT CUCTEMH Yy JiTel 10
6 micsmis xurts [30, 31].
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5. Ha pesynbrar anasnizy MOXyTh BIUIMBAaTH HasBHICTh
¢biMo3y y XJTOMYKKIB Ta CHHEXi# y miBdatok [30].

6. pH ceui 6inbire 7,0 € CIPUATIMBUM CEPEIOBHUILEM
JUTSL pO3BUTKY Oakrepiii. Docdaru (IiTi MOIOAIIOT BIKOBOT
TPYIIH, IO CIIOKUBAIOTH 6AraTo MOJIOKA) CTBOPIOKOTh JTyKHY
peakitiro ceui [30, 31].

7. KanamyTHa ceya Ta ceya 3 HEMPUEMHUM 3aI1ax0OM €
«MapKepoM» y alroputMmi taboparoproi miarnoctuku [CIII
[28, 29, 30].

8. Ilpu BusIBIIEHH] OLIKY B cedi — 10 OOCTEKHUTH JUTHHY
JULs BU3HAaUeHHS (DYHKIIOHAIBHOT, B TOMY YMCJIi OPTOCTATHY-
HOT, a00 mepcrcTyroUoi (ocTifHOT) mpoteinypii [1, 2] (puc. 2).

9. I1lpu BUSIBIICHHI €PUTPOLIUTIB, IIEPEBUILEHHI iX KiJlb-
KOCTI B CEUOBOMY 0Cajli — Au(hepeHIIiIoBaTH iX peHaIbHEe a00
nocTpeHanpHe moxomkenns [1, 2, 30, 31] (puc. 3).

10. Meronu Bizyanizarii npu ICLL BitouaroTh 060B’s13-
KOBe IpoBeieHHs Y 3]] HUPOK 1 ceu0BOTro Mixypa, MIKI[IHHOT
LUCTOIPaMH MICIIsl TIEPIIOTo eri3oay iH(eKIiT XIonIuKam
i npyroro — niBuarkam [28, 29, 30, 31].
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Puc. 1. KniHiko-giarHOCTMYHUIA anropuTMm Aii nikaps npu nenkouunTypii

Puc. 2. KniHiko-giarHOCTM4YHUIA anropuTMm Aiit nikaps npu npoteiHypii

Puc. 3. KniHiko-giarHocTM4YHUIA anropuTm Aii nikaps npu eputpouuTypii
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11. TIpu peunansi ICI y npitei no 5 pokis 3 3-ro ermi-
301y iH(EKIIii TOKa3aHO IPOBEICHHS MIKIIHHOT IFICTOTPaMu
HABITh 32 BiJICYyTHOCTI MMAaTOJIOTIYHUX 3MiH 32 JaHUMHU Y 3]]
CEYOBOI CHCTEMH, Y XJIOMUYUKIB 10 1 pOKy — 3 IPYyroro eri-
3oy [28, 29, 30, 31].

12. Ilpu weycknanueniit ICIL y mitelt qoninpHO YHU-
KaTH 3aCTOCYBaHHS aHTUOIOTHKIB MIUPOKOTO CIEKTpa il
Ta BUKOPUCTOBYBATH AJIETEPHATUBHI IT1/[XO/IU — IPU3HAYATH
aHTHOAKTepialIbHi MpemapaTy POCINHHOTO MTOXOMKEHHS 200

13. [Ipu3HavyeHHs aHTUOI0THKOTEPAIIil TITSM CIIi IPO-
BOJIUTH 3 ypaxyBaHHSM JIaHUX PEriOHaIbHOTO MOHITOPHHTY
LI0JI0 AHTHOI0THKOPE3UCTEHTHOCTI OCHOBHUX IPYII ypoIia-
toreHis [28, 29, 30, 31, 32].

KoHdnikT iHTepeciB. ABropu 3asBIst0Th PO BiACYT-
HICTb KOH(IIKTY iHTEpECiB.

Dxepena diHaHcyBaHHA. CrarTs omy6iikoBaHa 6e3

yposoriuni Bakuuuu [28, 29, 30, 31, 32]. (iHaHCOBOI MIATPUMKH.
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CLINICAL DIAGNOSTIC ALGORITHMS OF ACTION IN THE PRACTICE OF ADOCTOR OF GENERAL
PRACTICE - FAMILY MEDICINE DISEASES OF THE URINARY SYSTEM IN CHILDREN

V. Bezruk, D. Andriychuk, M. Velia, L. Rynzhuk, T. Bulyk

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary.

Chronic kidney disease (CKD) is the presence of markers of pathological changes in the urinary system lasting more than 12 weeks,
regardless of their cause. The number of cases in children with diseases of the urinary system has documented confirmed chronic kidney
disease according to the implemented regional registry of patients with CKD, but its significant spread is observed. Early manifestations of
CKD are often underestimated and not treated in time. CKD and chronic renal failure are not a narrowly defined nephrological problem.
Nowadays, military aggression and the consequences of the 2019 coronavirus pandemic (COVID-19), which led to the destruction of standard
ways (patient clinical routes) in the provision of medical care, the issue of providing medical care to children on the basis of evidence-based
and personalized medicine is of particular relevance in Ukraine, which, according to the WHO strategy, should meet the needs and be safe,
effective, timely and of appropriate quality. The introduction of innovations in pediatric practice in terms of standardization of medical care
helps the physician to act effectively in specific clinical situations, avoiding ineffective actions. Involvement of specialists of other specialties
(general practitioners-family medicine, endocrinologists, urologists, cardiologists, pediatricians, ophthalmologists) in the management of
CKD without coordination of cooperation to ensure the principle of continuity complicates the diagnostic and/or therapeutic support of the
patient. Early diagnosis, proper management tactics of pediatric patients with diseases of the urinary system at the outpatient stage is an
important component in the provision of integrated, patient-oriented medical care in the practice of a general practitioner-family medicine.
The article highlights the clinical and diagnostic algorithms of action of a general practitioner-family medicine regarding the tactics of
management of pediatric patients with the most common nephrological symptoms: leukocyturia (bacteriuria), proteinuria and erythrocyturia.

The scientific research was carried out within the framework of the Department of Pediatrics, Neonatology and Perinatal Medicine of
the Bukovinian State Medical University. The research topics included: Research project on «Chronobiological and adaptive aspects and
features of autonomic regulation in pathological conditions in children of different age groups» (State registration number: 01220002245,
duration: 01.01.2022-31.12.2026).

Key words: Medical care; Children; Urinary System; Urinary Tract Infection; COVID-19; Chronic Kidney Disease.
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BUTTAJOK JITKYBAHHA BPOJIDKEHOT O
IXTIO3Y Y HOBOHAPOPKEHOI IUTUHU

0. I. Obononcexuit*, 0. I'. Kanycmina',
0. I0. Obononceka’, H. A. Kysneyosa*

KHIT «PerionansHuii MEIUYHAN IIEHTP POJHHHOTO
310poB’s» JIOP»!

JIHITPOBCHKHIA IepKaBHUN MEIWYHUHN YHIBEPCUTET
(m. duinpo, Yipaina)

2

Pestome

Bpooocenuii ixmios (BI) — epyna piokicnux 2eHemuunux 3ax60pioéaHs, Wo SUKIUKAE 0ehekmu Kepamunizayii wkipu.
o yiei epynu 6K10UEHO CNAOKOBO-00YMOGIeHUU IXMi03 ma Cna0K08i CUHOPOMU, AKI 6KIIOUAIOMb & cebe IXmio30(popmHi
cmanu. Ogiyitinoi cmamucmuku 3axeoprosanocmi Ha Bl 6 Ykpaini napasi nema. Hauibinbws vacmumu KAiHIYHUMU NPOAGAMU
€ HeOYIbO3HUIL 2inepKepamo3 WKipu, AKUL NPOAGIACMbCA Y U2AOT MOGCTNUX 2INEPKePAMOMUUHUX JIYCOYOK, VUITbHEHHS
WKIipu, supasxceHoi cyxocmi ma epumemu wkipu. B 6invw masxckux ¢opma — ekmponion, exnadion. lxkipa y xeopux na Bl
MaA€e niosuujery nPOHUKHICIb, Wo NPU3800UmMs 00 30LIbUWEHHS 6Mpam PIOUHU Ma KALopitl, ympyOHeHHs mepmMopecynsayil
ma 3HUHCEHHS eNACMUYHOCI, Wo NPU3600Ums 00 obmedxcenns pyxausocmi. CUMNMOMU 3a GUPAZHICTIIO MOXCYIMb OYmMu
PiBHUMU, alle He 3a8IcOU 8AICKT NPOAGU NPU HAPOOICEHHI MAOMb OVIMU 03HAKAMU NOOANLUO20 HAUBANCH020 nepedicy.
CkaaoHnicmy y 8UsHa4eHHI KAIHIUHO20 0Ia2HO3Y € HeOOXIOHICMb Y KapiomunysanHi, ke € 00Cums 00po208apmicHuM. JJocmynHi
6 0aHUll Yac Memoou JiKY8aAHHs GKAIOUAIOMb NOCMINIHE 360N0UCEHH, 3SMEHUWEHHA MPAHCEeNIOepMaIbHOT 8mpamu 80102U,
KOHMPONb MOSWUHU 2INEePKEPAMOMUYHUX HAWAPYEaHb (36€0eHHs 11020 00 MONCIUBO20 MIHIMYMY) 3 OONOMO20I0 MICYEBUX
Kepamonimuxie, noM AKULyo4ux 3acodis, a npu majicKux 3axe0pio8aHHAX CUCTNEMHUX pemuHoidig. Y cmammi npedcmagneno
KAIHIYHUL 8UNAOOK YCRIWHOo20 NiKysanHs Bl micyesoio mepanieio, aka mana upaxceHutl egpexm, cucmemMHux pemunoioie

OumuHa ne ompumMyeand.

Ilybnixayis mamepianie nocoodcena i3 Komicieto 3 6ioemuxu KHIT «Pecionansno2o Meouuno2o yenmpy poouHHo20 300pos’s»
HOP». Yci anamnecmuuni Oani, pesyromamu obcmedcenb ma pomomamepianu onyonikosani 3a nuUCbMo8o10 3200010 3aKOHHUX

npeocmasHUKi8 HOBOHAPOOIHCEHOT OUMUHIL.

Bucnosok. Bpoooiceni ixmiosu nompebyoms pemeibH020 KOHMPOIIO, MANCKI NOYAMKOBL KIIHIUHI NPOS6U He MOXCYmb Oymu

MapKepom mAXCKocmi nepebizy 3ax60po6aHHs.

Knwouoegi cnosa: epooscenuii ixmioz; nHoeonapoodicena Oumuna;, 1iKy6anus 6p00ACeH020 iXxmiosy.

Beryn

Bpomxenuii ixtio3 (BI) — BimHOCHTBCS 0 TeTepoOreH-
HOI IPyNH ayTOCOMHHX BPOJKCHHX 1XTI031B — II¢ TTOKHUT-
TEeBI 3aXBOPIOBAHHSI IIKIPU 3 TEHEPAII30BAHUM JIYIICHHIM
1 epuUTEMOI0, SIK1 3a3BUYail IPOSIBIISIOTHCS IPH HAPOIPKEHH1
a00 B paHHbOMY JAUTHHCTBI 3 CYITyTHIMUA CUCTEMHHUMH aHO-
MatisiMu a0o 6e3 HuxX. BoHa oxorutioe kisibka (hopMm iXTio3sy,
K1 CYyTTEBO BIJIPI3HSIOTHCS 33 KIIHIYHUMH IPOSIBAMHU Ta
TSDKKICTIO, BKJIFOUAIOYH HalBaXKuy (OpMY- iXTiO3 32 THIIOM
«ruti ApIiekiHa» i MpoMiXKHi pEHOTHITN 31 3MIHHUM CTYyIIe-
HEM epUTEeMH, PO3MIpPOM 1 siKicTIo Jycodyok. [Tarodiziono-
Tifo OUTBIIOCTI CMIAJAKOBHX XTi031B OYII0 3’ SICOBAHO IHIISIXOM
ineHTH(iKalil IPUUUHHUX MyTalii y Outbir Hixk 50 renax,
110 KOJYIOTh CTPYKTYpHI Oiliku abo epmeHTH, Ta OepyTh
y4yacTh y pI3HOMaHITHUX KJIITHHHUX (QYHKIIISIX, BiJ BiJTHOB-
JICHHS I€30KCUPHUOOHYKIIETHOBOT KMCIOTH JI0 TOMEOCTa3y
wkipHoro 6ap’epy [1-3].

Odiniiinoi cratucTiky B Ykpaini Hapasi Hema. Haii-
O1JIBII YACTUMU KJIIHIYHUMU NPOSIBAMU € HEOYJIbO3HU I
rinepkepaTos WKIpH sIKHW TPOSIBISETHCS Y BUTIISAI TOB-
CTHUX TiNEPKePAaTOTHYHUX JIYCOYOK, yIIIIbHEHHS MIKIPH,
BUPaKEHOT CYyXOCTI Ta €pUTEMH IKipH. B 01T TSKKHUX
(dhopma — ekTporioH, ekiaadion. lIkipa xBopux Ha Bl mae
MiIBUIICHY TPOHUKHICTb, [0 MPU3BOIUTH /10 301JIbIIICHHSI

BTparT PiANHU Ta KaJIOPiH, yTPYyAHESHHS TepPMOPETyJIsLii Ta
3HHMIKEHHS €JIACTUYHOCTI, 1110 TIPU3BOJIUTE 10 0OMEKEHH S
PYXJIMBOCTI KiHIIBOK. CHMIITOMH 32 BUPAXEHICTIO MO-
KYTh OyTH PI3HUMH, alie He 3aBXK/JIM BaXKKi MPOSBH IIPU
HapoJ/UKEHHI MaloTh OyTH O3HAKaMM MOAAIBIIOTO Haii-
Baxx4yoro nepebiry [4-6]. CknaaHicTh y BU3HAYEHHI OC-
TATOYHOTO JI1arHO3y € HEOOXI1/IHICTh Y KapiOTUITyBaHHI,
SIKE € JIOCUTDH JJOPOTOBAPTICHUM Ta HE 3aBXKIH JIOCTYITHO
B YKpaiHi.

MenemxmenT Bl Bkiroyae B cebe JieKiabka OCHOBHUX
HanpsiMkiB [4, 7-12]:

- KOHTPOJIb TEPMOPETYIALlii (PeKUM KyBe3y Ui 3MEH-
LICHHS TPaHCEeIiAepMalbHOi BTPATH BOJIOTH Ta IiITPH-
MaHHs TOMEOCTa3sy);

- perinoigu (MicuieBo a00 OpaNbHO) Y BaXKKUX BUIA-
Kax 3TiJJHO CBITOBUX IPOTOKOIIIB;

- KOHTpOJIb MaCH_TiJIa, piBHsI BiTaMiny /1 ,;

- 3BOJIOKEHHSI, [TOM SIKIIIYIOU1 32aCO0H, Tiri€HIYH] BAHHA
3 TinoajgepreHHuMH 3acodamu 3 HeWTpansHuM pH;

- exdoiaTuBHI 3ac00M 3 BUJAJICHHSM OPOTOBIJIOTO
mapy IKipu, KOHTPOJIb MPOX1THOCTI BYITHUX IPOXOJIB,
acrmiparliifHi TirieHivyHi 3aX0u,;

- KOHTpOIb iH(eKIiHHOACCONIHOBAHNX YCKIIaIHEHB (0CO-
OJNMBHI KOHTPOJTB 32 MPABUIAMH ACCTITUKH 1 AHTHCENTUKH);
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- MOHITOPHHT PECHipaTOPHUX MOPYIICHb, MPOdilak-
THKa TIMOKCIT;

- KOHTPOIIb EIEKTPOIITIB, KAJIOPiid, BOXHOTO OaNaHCy;

- TEHETHYHE KapiOTHITyBaHHS 3 TAPTETHOIO TEPAITi€ro.

TapreTHa Teparrisi € MIEPCICKTUBHOK Y PO3BUTKY Me-
JUIMHY, aje, 32 BU3HAUYCHHSIM, KOJKCH MIATHUII 1XTi03y MO-
Tpebye okpemoro JsikyBaHHs [7]. Tomy citig 30cepeurucs
Ha BJIOCKOHAJICHHI JIKyBaHHSA, Ke Ji€ U 0araTboX THUITIB
ixtiozy [10, 13-15].

Bucoxuii pu3nKk yCKIIaJHEHb, TAKUX AK Cercuc, Oakre-
piasibHi Ta rprOKOBI 3aXBOPIOBAHHS IMIKIpH, KOMIAPTMEHT
CHHJIPOM, TIOPYIIEHHS TOMeocTasy, otpedye rocmirasmizanii
JUTUHU Y BiUIUICHHS iHTeHCUBHOT Tepartii [10].

[y6nikamis marepiainis norokeHa i3 Kowmiciero 3 6ioe-
tuku KHII «PerionanbHOro MEIUYHOTO IEHTPY POIXUHHOTO
3nopoB’s» JIOP». Yci aHaMHECTUYHI JaHi, pe3yabTaT 00-
CTEXEHb Ta (hoToMaTepiaan omyOaiKOBaHI 32 THCHMOBOIO
3ro/1or0 0aThKiB HOBOHAPOMKeHOI nuTHHU. JlabopaTopHi
Ta IHCTPYMEHTaJbHI METO/IH JIOCHIKEHHSI € 3arajibHO-
MPUHHATHMHE, TIPEraparTH, o OyayTh BUKOPHCTAHI, 103-
BOJICHI JI0 3aCTOCYBaHHs. EKCiepuMeHTH Ha JTIOAUHI HE
MIPOBOJTHIIUCS.

MeTa. Ha BiacHOMy KJIiHIYHOMY JIOCBIJIi criocTepe-
JKEHHSI Ta JIIKyBaHHS HOBOHAPOJKEHOT TUTHHH BPOJIKE-
HUM ixTio3oMm (BI) mpoaeMoHCTpyBaTH cydacHU# cTaH
JaHOi IPOOIEMHU B YMOBaX OOMEKEHOTO JTOCBiTy poOOTH
3 MOIOHUMH PiAKICHUMH MATOJIOTISIMH Y JIITEH B yMOBax
BIICBKOBOTO CTaHYy.

KniHiyHni BUNnagok

3 aHaMHe3y BijioMo, 1o AuTHHA S. (XJIOMYHK) HApO-
nunack 21.08.22 p. B PerioHanpHOMY MEIUYHOMY LIEHTPIi
POAMHHOTO 3/10poB’st JIHIIponeTpoBChKOT 00JIacHOT paiu.
Bimomocti mpo 1-my BariTHiCTh MaTepi BKa3yloTh Ha i
MpoTikaHHA Ha QOHI aHeMil Jerkoro cryneHto. [lomoru
Oynu TEpMiHOBHMHU, B TOJIOBHOMY TIepeJIeKaHHI IPH
tepmini recranii 38 TvxuiB. O1iHka 3a mKanow Amnrap
craHoBuja 7/7 GaniB. JluTrHA HAPOAUIACS 31 CKIIATHOIO
BPOJDKEHOIO BaJOI0 — iXT1030M, PO 1[0 HE OYyJIO0 BiJOMO-
CTeH y MpeHaTaIbHOMY JiarHO31, HaJifIIIa 10 BiIIiICHHS
IHTEHCHBHOI Teparlii HOBOHAPOJKEHUX 3 BUI3HOI HEOHa-
TOJIOTiYHOIO OpuTamoro Ha 1-my mody KuTTs. TSHKKICT
crany OyJia 00yMOBJIEHa BPOIKEHOO BaJI0K0: iXTi03 (i
Apiiexin?), HEBPOJOTIYHOIO CUMIITOMATHUKOK Y BUTJISA T
HEpPBOBO-ILIepeOpabHOi 30yATUBOCTI, 00IBOBOTO CHH-
npomy. OG’€KTHBHO ITPH OIS/ BiIMIYaIOCh CyOTOTANIbHE
MOPYIICHHS] OPOT'OBIHHS MIKIPH y BUTIIS1 3HAYHOTO i
BHUIICHHS OPOTOBIiHHS (TOTOBIIEHHS), JTYIIEHHS MIKipH 006-
JUYYs, ByX, KT, Tyay0a, KiHI[IBOK. B MicIsx 3 miaBuiie-
HOIO PYXOMICTIO (ITaX0Bi CKJIQJKH, JIIKTHOBI CYTJIO0H Ta Iie-
Ppe/IHsI MOBEPXHs TYJ1y0a) MHOYKUHHI PO3PUBH OPOTOBIJIOTr0
mapy mkipy. B micusx po3pusiB 6e3 paHoBHX Ae(EKTiB.
Bingmiuanmacs ocoOMUBICTh PO3BUTKY: 3MiHA (POPMH BYIII-
HUX PaKOBHH, INUPOKUN «pub’stanit por». [Ipuaatku oaHIX
16myK Oysu 3MiHEH] (BEpXHS Ta HIKHS MTOBIKHA BUBEPHYTI
Ha30BHI, rimepemMoBani, Habpskii (puc. 1). Ha MomeHT
Ha/IXO/IKEHHSI TP OTJIsAIi BigMivaacs kedasoremaroma
MpaBoi TIM'STHOT TUISTHKH.
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Puc. 1. Burnag putnHu Ha MOMEHT rocniTanisauwii:
eKTpOonioH, eknabioH, cy6ToTanbHe NopyLUeHHSA
OPOroBiHHSA LWKipn

[IpusHadeHO peXUM KIOBE3y 3 MAKCUMaJIbHUM 0XO-
poHHUM pexumoM. BosoricTs y ktoBe3i 70 %, Temmnepa-
Typa MiATPUMYyBajach 3a JOTIOMOTOIO TIOCTIHHOTO CEPBO-
KOHTpOI0. KOHCYBTOBaHMI CyMIXKHIMH CIICLialiCTaMH:
KOMOYCTIOJIOTOM, I€PMAaTOIOTOM, OTOJIApHHTOIOrOM. [Ipn
OTJISIA1 CITKIBKH O(PTaTBbMOJIOTOM Bi3yali3yBajMCh MHO-
JKUHHI KpOBOBHWJIMBH. /IuTHHA B TUHAMIII CIIOCTepiranxach
0(pTaTbMOJIOTOM Ta OTPUMYBAaJa TEPAIil0 OYHUMH Kpa-
IUISIMU 3 TEHTaMIUHOM. ByJ10 mpu3HaueHo Kypc A0Sy
3a IMKipOIO JIIKyBAIEHUMH KpeMaMH 3 KOMOiHOBaHHMM CKJIa-
noM (MiHEpanbHi Ta HaTYpalbHi 0ii, TIiepyH, TMMOHHA
KHCJIOTa, TOKO(GEPOI Ta iH.), 2 pa3H Ha JIeHb BAaHHH 3 J0/1a-
BaHHSAM eMyJbCii pigkoro mapaginy TpuBaso. 3BaKal0uH
Ha KOMIOApTMEHT CHHIIPOM, NOTpeOyBaB 3HEOOICHHS, BHY-
TPILIHLOBEHHO IPU3HAYEHO TapaneTaMoi B 1031 15 Mr/kr.
Takox npusHadeno Bitamid /| y no3i 800 MO. 3 momenTy
HAaJIXO/DKCHHS XJIOTTYHK JIMXaB CaMOCTIHHO, pecripaTopHoi
MiITPUMKH HE MOTpeOyBaB. AyCKYIbTaTHBHO TUXAHHS —
6e3 mopymeHs. [ eMoarHaMiYHI TTOKA3HUKN AUTHHHU BIPO-
JOBX TEPioNy JIiKyBaHHS — CTa01IbHI. Y HEBPOJIOTTUHOMY
cTaryci: B CBiIOMOCTI, OIiHKA 3a IIKAJIOI0 KoM la3ro
15 GamniB, mepioANIHOIO BiIMIYA€ETHCS TiIEp30yAINBICTD.
Criocrepiranucs crioBiUIbHEHHS pedrekciB HOBOHAPOKE-
HUX, M’ S30BHH TOHYC — IiIBUIIICHUH Y 3TMHAYaX BEPXHIX
KiHI[IBOK; B AMHAMIIli — pe(IeKCH BIIHOBHIINCH, TIilIEPTO-
HyC y 3ruHa4ax —3MeHmuBcs. Ha 14 oGy melipoxipyprom
Oyrla BUKOHAaHA MMyHKI[iI KeaJoreMaToMu. 3a paxyHOK
BPOKEHHX 3MiH BYIIHHUX PAKOBHH Y 30BHINIHIX CITyXOBHUX
MPOX0JaxX BiAMiYanIoCs CKyMYCHHS CIiepMicy, sIKe Tepe-
KpUBAJIO CITyXOBI MIPOXOH 3 000X O0KiB. B nuHamimi ctan
JIUTHUHU [TOKPAIIHMBCS, CIIYyXOBI TPOXO/H OYUCTHIIUCh, CKPH-
HIHT CITyXy TO3UTHBHHUH (IpoiieHo), 6apabaHHi IEpEeTHHKA
TTOBHICTIO Bi3yali3yloTbcs. EHTepanbHe XapayBaHHS PO3MO-
YaTo 3 NEepILIOro JHS JKUTTS, Yepe3 Ha30racTpaabHUil 30H]T
a/IalITOBAHOIO CYMIIIIIIIIO, B OANBIIOMY IPOIOBKYBAIOCS
rofayBaHHs 3 musiieyku. [TopyiieHs 3 60Ky BUIIOPOKHEHb,
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niype3y He Oyno. LIkipHI MTOKPUBH Y TUTUHU BIPOTOBK
HepIIUX 7 JHIB XKHUTTA CTalH eJIaCTHYHUMHM, 3MECHIIUIIACh
KIUIBKICTh JIyCOYOK, PErpecyBajy MPOsiBH SKTPOIIOHY Ta
exnabiony (puc. 2.)

Puc. 2. CtaH wkipu 4yepe3 7 Ai6 nikyBaHHs

3Ba)karouu Ha iH(EKI[iiiHO-3amaabHi 3MiHH B KIIIHIKO-
1a00paTOpHUX MMOKA3HHUKAX, IUTHHA OTPUMYBajia aHTH-
OakTepianbHy Teparmiro (3aXHINeHi MeHIMIIHN BHYTPIIl-
HBOBEHHO y KoMOiHarii 3 Baukomitmuom 10 ni6 3 HacTym-
HHUM TIepOpPATEHUM MPU3HAYCHHSM). 3a TIepioj IiKyBaHHS

NMiTepatypa:

CTaH JUTHHHU [TOKPALIUBCS, 3MCHIIIIACH JIYIICHHS, KCepO3
miKipy, nocuiienns aepmaroriidiku) (puc. 3).

Puc. 3. CtaH wkipu Ha 14 geHb NiKkyBaHHs

BucHoBoOK. [ToyaTkoBi KJIiHIYHI MPOSIBH BPOIKEHHX
IXTi031B HE MOYKYTh OyTH MapKepOM TSHKKOCTI Iepediry 3aXBo-
PIOBaHHSI, JAiTH OTPEOYIOTh PETEILHOTO KOHTPOJIIO Y PEXKUMI
BIJUTIJICHHSI IHTEHCHBHOI Tepartii 3 CyBOPHM JIOTPHUMAaHHSIM I1pa-
BUJT aCCTITHKY Ta aHTUCEIITUKHY, TIOCTIFHOI MICIIEBOI TeparTil.

KoHdnikT iHTepeciB. ABropu 3asBIIsIOTH PO BiACYT-
HICTh KOH(ITIKTY iHTEpeCiB.

Oxepena diHaHcyBaHHA. PoboTa BiKOHaHA BIac-
HHUM KOIIITOM.
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Summary.

Congenital ichthyoses (CI) are a group of rare inherited disorders that cause keratinization defects. This group includes hereditary
ichthyosis and hereditary syndromes with ichthyosiform lesions. Official statistics are not yet available in Ukraine. The most common
clinical manifestation is nonbullous hyperkeratosis characterized by thick hyperkeratotic scales, skin thickening, severe skin dryness
and erythema. In more severe forms —ectropion, eclabion. Skin permeability is increased in CI patients, resulting in increased fluid and
calorie loss, difficulty in thermoregulation, and reduced elasticity, which limits mobility. Symptoms can vary in severity, but severe
manifestations at birth are not always indicative of a more severe course later in life. Challenges in definitive diagnosis are due to the
need for karyotyping, which is quite expensive. Currently available treatment modalities include continuous moisturization, reduction
of transepidermal water loss, control of hyperkeratotic layer thickness (reducing it to a minimum) with local keratolytics, emollients,
and systemic retinoids in severe cases. The article presents a clinical case of successful local treatment of CI with a pronounced effect

without the use of systemic retinoids.

The publication of the materials has been approved by the Bioethics Commission of the CI «Regional Medical Center for Family
Health» DRCx». All anamnestic data, examination results and photographs are provided with prior written consent of the parents.
Conclusion. Congenital ichthyoses require careful monitoring. The initial clinical manifestations can not be a marker for the severity

of the disease course.

Key words: Congenital Ichthyosis; Infant; Treatment of Congenital Ichthyosis.
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BUMOTI'HU JJIs1 OPOPMJIEHHS TA NIOJAHHS MATEPIAJIIB
JUIS YBJIKALIT B )KYPHAJI «<HEOHATOJIOTI, XIPYPTIs
TA NIEPUHATAJIbBHA MEJJULITUHA»

2024 pik

Po3ainm sxxypHauy:

e Opranizamis Ta MepCHeKTHBY PO3BUTKY MEPUHATANBHOI JOMOMOTH B YKpaiHi
® Pesynbraru AMCEpPTALliHUX Ta HAYKOBO-JOCTITHUX POOIT:

- Heonaromoris;

- Peanimanis Ta iHTEHCUBHA Tepamis HOBOHAPOIKCHHUX;

- HeonaranbHa xipypris;

- [lepuHaranbHa MEIUIIHA;

- Meniarpis;

- MenuuHa reHeTHKa;

- Kniniuna ¢gapmakosoris;

- @iziozoris i matodizionoris;

- Mopdoioris i matomopdoioris;

- Etnka, neoHTONOrISA, MEepUHATATBHA IICHXOJIOTIA.

e KniniuHi nexmii.

® AHaniTUYHI OIIAMOBI CTATTI.
e HoBuHU 10Ka30BOT MEIUIIMHH.
o JluckyciitHuit kiy0.

e Bumnajky 3 NpaKkTUKU.
o PexoMeHaLii Ui BOPOBAIXKEHHs y IPAKTUKY (METOANYHI peKOMEHallii, HOBOBBEICHHS, IH(GOpMALiiiHi JIUCTH TOLLO).
e HoBuHHU HayKoBOTO XUTTA (iHQopmalis npo kKoHpepeHIii, mo Big0ynucs Ta Ti, 10 MIAHYIOTHCS).

e [licnagumioMHa OCBiTa.

e Hapucu 3 ictopii creniaibHOCTI.

Jlo npyKy mpuiiMalThCsl CTATTi yKPaiHChKOK Ta aHTJIiHChbKOW MOoBaMH 00csarom a0 10 cTopiHOK (BKJIHOYAOUM Ta-
Onuui, inmroctpanii, pe3rome, Mepeslik MOoCUIaHb TOWIO), JEKIii, oraanoBi cTarTi — 10 15 cTOpiHOK, KOPOTKi MOBiI0-
MJICHHS, peleH3ii — 10 5 cTOpiHOK, iHIIi Marepianu (icTopuuHi Hapucu, oBinei) — 2-3 cropinku. llpudt Times New
Roman,12 keris, intepBai — 1,5; mons — mo 2,0 cm, B penaktopi Word Bepceii 7,0 i Bumie. He pekoMeHy€eThCS aBTO-
MAaTHYHO MEPEHOCUTH CIIOBA B TEKCTOBOMY PEIaKTOPI.

Hasga ¢aiiny mae BiamoBigaTH Npi3BHINY MEPIIOTO aBTOPA.

Jlo crarTi 1oxawTHCSA:

e Pykonuc cTarTi Ta pedepaTy cTaTTi B pO3APYKOBAHOMY BUIJISAAL.

e EnexTpoHHUH BapiaHT cTATTi Ta pedepaTy CTATTI.

e BinomMocTi mpo aBTOpa (cmiBaBTOPiB) cTAaTTi (YKPalHCHKOIO Ta aHTIIHCEKOI0 MOBAaMH).

- pizBuie, Im’s, [To-6aTpkoOBI

- HayKOBa CTYIIiHb, BUCHE 3BaHHS

- Micie po6ortu, mocana

- KOHTAKTHI JlaHi: NOLITOBA aapeca, KOHTAKTHUI HoMep TeaedoHy, e-mail

- yHibikoBaHUH MixHapoaHuUll ineHTH]iKaTOp cy0’ekTiB HaykoBoi AisnbHOCTI (BueHux) ORCID http://orcid.org/

- aBTOpCchKUi ineHTHiKaTop Researcher ID (Web of Science) http://www.researcherid.com

- apropchkuil ineHtTudikarop Author ID (Scopus) (3a HassBHOCTI)

- eJeKTpoHHE (OTO aBTOpa/aBTOPIB CTATTI.

e O¢iuiiiHe HampaBlIeHHS 32 BCTAHOBJICHUM 3pa3KoM, 3 BI30K0 KepiBHUKA YCTAHOBH, B sIKiii BUKOHAHA poboTa, 3aBi-
peHe KpyIioio MeyaTKolo.

® BucHOBOK 3 6i0eTUYHOI €KCIIEPTHU3Y;

e Jlexylapamist mpo BiACYTHICTh / HaABHICTH KOH(IIKTY iHTEpeciB.

e Jlekinapariist mpo BiJICYTHICTb TIariary.

e JIBa ex3eMmursipu J[oropopy Ha mepeadyy HEBUKIIOUHOTO MaifHOBOTO IpaBa Ha BUKOPHCTAHHS HAyKOBOT'O TBODY,
NiJMKCcaHi aBTOPOM (CITiBaBTOPaMH).

®opmu st 3anoBHeHHs y Gopmari PDF nipercrasineni Ha oditiiiHoMy web-caiiti sxypHaity http:/neonatology.bsmu.edu.ua/)

CtpykTtypa crarTi

1. ¥V 3aronoBky crarti 3a3HadaoTh: Y/IK (yHiBepcaabHUH qeCATKOBHH KiacHU(ikaTop), iHIIIaNH Ta IPi3BHIIE aBTO-
pa (aBTOpiB), Ha3BY CTATTi; Ha3BY ycTaHOBHU (HaBuanbHui 3aknan, HJII, JII13 Tomo), ne BukoHana po6ota, y HA3UBHOMY
BIJIMiHKY, 3 000B’13KOBUM 3a3HAaYCHHSM BiJIOMUYOi HAJIEKHOCTI; KpaiHy, MiCTO.

Januii 6510k iH(popMalii moBUHEH OyTH NPeACTABICHUH SK YKPaiHChKOIO, TaK 1 aHIJiChbKO MoBaMu. [Ipi3Buina aB-
TOpiB IOLINBHO BKA3yBaTU TaK caMo, SIK i B monepeaHix myOnikanisx abo TpaHciaiTepyBaTu 3a cuctremoro BGN (Board
of Geographic Names), auB. caiit: http://www.slovnyk.ua/services/translit.php, macnopraa Tpancaitepanis. Baxnuso
BKa3yBaTH o(iniliHO IpUHHATY Ha3By opraHisauii, e BUKOHaHa poOoTa.

2. Posmupene pesrome: YKpaiHChKOK, aHTIIIHChKOIO MOBaMU He Oiyibllie 2 IPyKOBAaHUX CTOPIHOK (Ha3Ba CTATTIi, iHi-
1iaju Ta Ipi3BUINA aBTOPIB, Ha3Ba 3aKJaly, MiCTO, KpaiHa Ta KOpOTKa iH(popMallis MaTepially pyKOIKCY: BCTYI, METa,
Marepiaiu i MEeTOJU, Pe3yIbTaTh J0ciiKeHHs, BUCHOBKHK). LlIpudt Times New Roman, 12 kernp, inTepBan — 1,5; nouns
—mno 2,0 cMm, B pegakropi Word Bepcii 7,0 i Buie).
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Baxauo! PosmmpeHe aBToOpchbke pe3roMe JI0 CTATTi € OCHOBHUM JUKEpesioM iH(opMalii y BITYM3HAHUX Ta 3apyOiKHUX
iHpopMaLifHUX cUCTEMax Ta HAYyKOMETPUUYHUX 0a3ax JaHMX, AKi IHAEKCYIOTb )KypHal. Pe3ioMe Mae BUKIAagaTH JHULIE CYTTEBI
¢baxTu poboTH, 3a IKUMU UUTAUeBi MOBUHHO OyTH 3pO3yMija CyTh IPOBEAEHOro AOCHIiIKEeHHsS. BiamosinHo 10 1bOoro uurau
BU3HAYa€, YU BaPTO 3BEPTATUCA A0 IOBHOIO TEKCTY CTATTi I OTpUMaHHs Olnbll goknanHoi iHdopmanii, ika HOro 1iKaBUTb.

TekcTu pe3toMe MOBUHHI OyTH aBTEHTHYHUMH.

Onyo6nikoBaHe pestoMe Oyne noctymnHo Ha caiti Open Journal Systems (OJS) Ta B enekTpoHHil 6a3i YkpaiHcbkoi Ha-
YKOBO-OCBITHBOI TelieKOMYHiKaliiHOT Mepexi «YPAH», sika Hajae 10CTyM JUisi MIDKHAPOJAHUX MOLITYKOBUX CHCTEM.

3. Kiwo4oBi cioBa: yKpaiHChbKOI 1 aHIJIiIHChKOK MOBaMU (PO3ITOBHI 3HAK «;»).

4. TekcT cTaTTi HOBUHEH MAaTH TaKi PO3AiiH:

e npu ny6aikauii pe3ynbTaTiB OpUriHaIbHUX HAYKOBUX JOCIHIJKEHb — BCTYI, METa 1 3aBJaHHS JOCIIIKEHHS, MaTe-
pialiy Ta METOJIHU, Pe3yJIbTATH Ta iX 00TOBOPEHHS, BACHOBKH, NEPCIEKTUBH MOJAJIBIINX J0CIiKeHb, iTepaTypa (Ha3Ba
pO3/iNiB MOBUHHA OYyTH BHUIIJICHA KUPHUM HIPHUPTOM);

® JICKI[iiiHI cTaTTi — OOTPYHTYBaHHS TEMHU, IJaH, OCHOBHA YacTHHA (3a 3araJlbHONPUHHATHM MiJIX0J0M J0 TMOJaHHS
MaTepiay), 3aKJI04YHA YaCTHHA;

® OINISI0BI CTATTi — aBTOPChKE PillleHHs BUKJIAACHHS MaTepiany, y3aralbHeHHs (a00 BUCHOBKH), peKOMeHaamii s
PO3BUTKY HAyKOBOTO HAPSIMKY Ta/ab0 MpakTHYHOI MEIUIIHH;

® BHIAJIKV 3 MPAKTHKU — aBTOPChKE PillleHHs BUKJIAJACHHS MaTepiay.

JlitepHi mo3HaueHHs Ta abpeBiaTypu MOBUHHI OyTH MOSCHEHI B TEKCTI MPHU MEPIIOMY BUKOPUCTAHHI.

5. Tabnuui, imocTpanii Ta rpadidyHUil MaTepial MPeACTaBISIOTLCS 3 BUKOpUCTaHHAM penaktopiB WORD 3 Biano-
BIJIHUMHU TIOCUJIAHHSAMH Y TEKCTIi, X KiJbKIiCTh MOBMHHA BIAMOBIJaTH 3MicTy cTarTi. [padiuyHuil MaTepian He MOBUHECH
ny6nroBaTu Marepian Tabnuub. I'padiku 1 cxemu He cail mepeBaHTaXXyBaTH TEKCTOBOIO iH(poOpMali€lo.

IMopsinkoBHit HOMep TaOJIHUII BKa3y€eThCs y BEPXHBOMY IIPABOMY KyTi; HIJKYE, HA HACTYITHOMY PSAKY NHIIETHCS HAa3Ba
tabmuni. [TopsakoBHil HOMEp PUCYHKY BKa3yeThCs 3HH3Y, 31iBa Iix pucyHKoM. [licis HOMepy, Ha TOMY Xk PSAAKY — Ha3Ba
PUCYHKY, Ha HACTYIIHOMY — MOSICHCHHS YMOBHHX IMO3HaueHb — nHU(p, OYKB Tomo. Y mignucax a0 Mikpodororpadii
BKa3yeThCs 301MbIICHHS 1 METOJ 3a0apBICHHS.

udposi pesynbraTi MOBUHHI OyTH HaBeaeH] y MixkHapoaHux oauHuUIsX (CI). He Mo)Ha BXKMBAaTH CKOPOYCHHS, SKi
HE € 3arajlbHO BU3HAYCHUMH.

Ha3Bu ¢ipm, peareHTiB Ta o0najHaHHA, 1Ki BUKOPUCTAH1 y poOOTi, MOJAIOThCS B OPUTiHAIBHOMY HAIUCAHHI 3 yTOU-
HEHHSIM KpalHH BHPOOHUKA.

6. BiGniorpadiuHi MOCHIaHHS B TEKCTI CTATTI MOJATHCSA HUDPOIO Yy KBAJPATHUX JIYXKKaX; HOMEP MOCUIAHHS BKa3y-
€ThCS y CIUCKY JIITEpATypH B MOPSAAKY 1X HUTYyBaHHS y TeKcTi. Bibniorpadis moBMHHA MiCTUTH, KPIM OCHOBHHX pOOIT,
nyOmikamii 3a ocranHi 5 pokiB. [TocunanHs Ha HeonmyOJliKOBaHI poOOTH HE JOMYCKAKThCI. ABTOpP Hece BiJMOBIJalb-
HiCTb 3a NPaBUJIbHICTH MOAaHHA O6i0miorpadidyHuX NaHUX.

Crnucoxk niTepaTypu IpyKyeThCs Ha OKpeMoMy apkyui yepe3 1,0 iHTepBan y NOpsAKY IX UUTYBaHHS Y TEKCTI.

KinbkicTh quTOBaHUX NyOniKaliil B OpUriHaIbHUX CTATTAX HE INOBUHHA mepeBumysatu 30 piTepaTypHUX IXKepel,
B oI 0BUX — 60, y JEKIigX Ta iHmUX Marepianax — He Oinpmie 30. Bibmiorpadis mMOBUHHA MICTUTH, KPiM OCHOBHHUX
po0iT, myOuikaiii ocTaHHIX 5 POKiB.

Cnucox JiTepaTypu MoJa€eThcs 3TiJHO peKOMEH/aliil 3 0opopMIICHHS MOCHIaHb Y HAYKOBUX poboTax 3a Bankysep-
cekuM ctuieM (Vancouver style) (Citing and referencing: Vancouver: a guide to the styles recommended by Monash
schools and departments for students and researchers / Monash University Library. 2015. URL: http://guides.lib.
monash.edu/citing-referencing/vancouver (viewed on 13.10.2016).

Biomiorpadiuni cnucku (References) anst miskHapoauux 0i0giorpadiuHUX Ta HAYKOMETPUYHUX 0a3 JaHUX / CHCTEM
uutyBanHs (Scopus, Web of Science) mogarmThcs BKIOYAYH BCI JKepeia JTiTeparypu, Ipu I[bOMY BOHH MOBUHHI OyTH
MpeJCTABICHI HE TIILKA MOBOK OpHTiHAJy, ajiec 1 B IATUHHII (DOMAHCHKUM andaBiToM).

VY poMaHcbkoMy andaBiTi 118 yKpaiHOMOBHUX/POCIHCEKOMOBHUX JIKepel BUKOPUCTOBYETHCA HACTYNHA CTPYKTypa
6i6aiorpadiuHoro nmocuiaHHs: aBTOp (TpaHCIiTepalis), Ha3Ba CTATTi (TpaHCIiTepalis) Ta mepekiax Ha3BU KHUTH abo
CTaTTi Ha aHIMIiNCbKY MOBY (B KBaJpaTHUX AYXKKax), Ha3Ba Jokepena (TpaHciliTepauis), BUXiAHI JaHI B nudpoBoMy
bopmarti, BkaziBka Ha MOBY ctarTi B 1yxkax (in Ukrainian, in Russian).

Tpancinitepallis — MexaHiuHa mepegava TEKCTY i OKPEeMHX CIIiB, SKi HallMCaHI OJIHI€I0 rpadiuHO0 CHCTEMOI0, 3ac00aMu
iHII0T rpadiuHOT CUCTEeMH NPU APYTOPSAHIN POl 3BYKOBOT TOUHOCTI, TOOTO mepeaaya oHIeT TUCEMHOCTI JIiTepaMu 1HIIO].

[Ipuknan cucteMu aBTOMaTHYHOT TpaHCIiTepalii JKepesa YKpaiHChKO MOBOK Ha CaifTi:

http://www.slovnyk.ua/services/translit.php.

ITpuxnaj cucTeMu aBTOMaTHUHOI TpaHcIiTepalii Jxepen pocilicbkolo MOBOO Ha caifTi: http://www.translit.ru.

[Tpu ckiagaHHI IPUCTATEHHOTO CIUCKY JNIiTEpaTypH, 3 ypaXyBaHHAIM BHMOT HayKOMETPHUYHUX 0a3 JaHHUX, PEKOMEH-
JIOBAaHO BUKOPHCTaHHS 0E3KOIMITOBHUX MPOTpaM CTBOpPEHHs 0i0miorpadiuyHux OMuciB y poMaHChKiil abeTiii, 1o 103B0-
J5i€ aBTOMAaTUYHO CTBOPIOBATH MOCHJIAHHS 32 OJHUM i3 CBITOBHX CTaHIApTiB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bci crarTi mpoxoAsATh MOABiiHE cllille peleH3yBaHHS.

Crartst noBuHHa OyTH BuBipeHa opdorpadiuno Ta cTuimicTuuHO. Pepakiis 3anuiiae 3a co000 MPaBo BUIIPABICHHS
TEPMIHOJOTIYHUX 1 CTHJIICTHYHUX TOMMUIIOK, YCYHCHHS LIIOCTpalliid, Ki HE MAalTh MPSMOTO BiJIHONIEHHS 0 TEKCTY
CTaTTi; CKOPOYCHHS TEKCTY CTATTI.

CrarTi, HajicllaHl aBTOpaM Ul KOPEKLii, 30kpeMa, Yy pas3i HenpaBUIbHOrO 0()OPMIIEHHS CIIUCKY JiTepaTypH, HE0O-
XIJTHO MOBEPHYTH 70 peaakiii He mizHime 10 qHiB micas oTpuManHs. [[oBepHEHHS CTATTi y OiMbII Mi3HI TEPMiHU 3Mi-
HIOE TIOTIEPEAHIO ATy il HAJXOMKCHHS 3 MOBTOPHOIO PEECTPAIIEIO.
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Marepianu, opopMIICHI 3 TOPYIICHHSIMHI BUMOT 010eTHYHOT €KCIIEPTH3HU, HEKOPEKTHI 3a 3MICTOM, 3 TPYyOUMH CTATHCTHYHH-
MU HOMHJIKAMH, SIKi HE MiJUISraloTh KOPEKIIii, TOBEPTAThHCS aBTopaM. Y pasi BIAMOBH y MyOJiKallii CTarTi aBTopy HajcHiIa-
€ThCSI MOTUBOBAHUH JIUCT. [IpUMipHUK CTATTI 3aJIMIIAETHCS B apXiBi peaKilii B €JIEKTPOHHOMY BUIJISII.

JIOTpUMYIOYHCh €THYHUX HOPM, aBTOP HECe BiAMOBIAANbHICTh 3a Te, IO MOJAHUNE PYKOMUC € OPUTIHATHHO, PaHi-
e He ony0/IiKOBaHOO Mpalelo, 1 He NpecTaBiaeHull A nyOaikanii B iHmi BuAaHHs. Y CIUCKY aBTOPiB epepaxoBaHi
TUIBKH Ti, XTO BIAMOBITHO 10 ETUYHUX HOPM aKageMiqHOI CHITBHOTH MOXYTh BBAXAaTHCS aBTOPAMHU.

Penakuis xypHany 3Qi1HCHIOE pegaryBaHHs Ta MepeKIaJ MOBHOTO TEKCTY CTATTi, pe3loMe Ta PO3LMIMPEHOT0 pe3toMe
s caiity Open Journal Systems (OJS) 3 MoBM opuUTiHally Ha aHIIIHCBKY Ta pOCiIfiCbKY MOBY aHIJIOMOBHUM Ta pPOCIiii-
CbKOMOBHHMM PEJaKTOPOM 3a IHAMBITyaJlbHUM 3aMOBJICHHSIM aBTOPA.

ITos10:keHHSsI PO aBTOPCHKi NpaBa

ABTOpH, SKI IYONIKYIOTHCS y LILOMY XKYpHaJi, HOTOJKYIOTHCS 3 HACTYIIHUMU YMOBAMHU:

1. ABTOpH 3anuUmIaoTh 3a co0O0I0 MPaBO Ha aBTOPCTBO CBOEI pOOOTH Ta MepeJaloTh XKypHATY NpaBo Iepmol myo6ri-
Karii miei podotu Ha ymoax minen3ii Creative Commons Attribution License, KoTpa 103BOJISIE IHIIAM 0C00aM BiJIbHO
PO3MOBCIOIKYBAaTH OTYyOJIiKOBaHY poOOTY 3 000B'S3KOBHM MOCHJIAHHSAM Ha aBTOPIB OpHUTiHAJIBHOI pOoOOTH Ta mepury
nyOJiKkamnito poOOTH y IbOMY KYypHAai.

2. ABTOpM MalOTh IIPaBO YKJIaJaTH caMOCTilHI JOJATKOB Yroqu 11010 HEEKCKIIIO3UBHOTO PO3NOBCIOIKEHHS POOOTH
y TOMY BUIJISAL, B sIKOMY BOHA OyJa ony0IiKoBaHa UM XXKYpHaIOM (HalpUKIIAJ, pO3MillyBaTu poOOTY B €1EKTPOHHOMY
cXoBuUlll ycTaHOBU a00 myOaikyBaTu y ckiaal MoHorpadii), 3a yMoBu 30€peKeHHs IOCUIAHHS Ha Mepuly myOoiKkalio
po0OOTH Y IIbOMY KYpHAJI.

3. IMoniTHKa XypHaJy J03BOJISE i 320X0Uy€ PO3MIIICHHS aBTOpaMu B Mepexi [HTepHeT (HampukIaa, y CXOBHIIAX
ycTaHoB abo Ha 0coOuCTUX BeO-caiiTax) pykonucy poOoTH (MPENpPUHTY) SIK A0 MOJAHHS OI0 PYKOMHUCY 10 peAakiii,
TaK 1 miJ yac foro penakuiiHOTO ONpPaLIOBaHHS, OCKIIBKY 1€ CIPUA€ BUHUKHEHHIO MPOAYKTUBHOI HayKOBOI THCKYCii
Ta MO3UTUBHO IO3HAYA€ThCA HA ONEPATUBHOCTI Ta AMHaMili LUTyBaHHs onyOmikoBanoi po6oru (guB. The Effect of
Open Access).

ABTOpHU CTATTi HECYTh MEPCOHANbHY BIAMOBINANBHICTh 3a PO3KPUTTSA BCiX ()iHAHCOBHX i OCOOMCTHUX BiJHOCHH 3
ypaxyBaHHSAM HMOBIPHOTO KOH(IIKTY iHTEPECIB.

[Tpu momaui cTaTTi BKa3yHThCS:

- JoKepesa HiATPUMKU POOOTH, y T.4. iMEHa CIOHCOPIB, a TAaKOX MOSCHEHHS POJi AaHUX IKepen, SKIIOo Taki €
(cknagaHHS AM3aliHy DOoCHifeHHs, 30ip, aHaui3 1 iHTepIpeTauis AaHUX, CKIaZaHHS 3BITY 1 NIPUHHATTA pillleHHS PO
HoJaHHs MaTepiany ans ny6nikanii) abo 3asBy Ipo Te, 10 AXKepe NiATPUMKU He Oyn0 a60 BOHU He MaJld Takoi ydacTi;

- TOSICHEHHSI XapaKTepy 1 CTyINeHs JOCTYITy aBTOPIB IO Pe3y/IbTaTiB OMyOTiKOBaHHX JOCITIIKEHb, Y T.4., UH € JOCTYII OCTIHHNM.

Tly6nikamifiHa eTwka XXypHaly BiJAMOBiJa€ MOJNOKECHHIO «CIMHI BUMOTH 0 PYKOMHUCIB, IO MPEACTABIAIOTHCS B
OiloMeIUYHI )KypHaAJH, MiArOTOBII Ta peparyBaHHs OioMmenuunux myOmikaiiiiy MixuaapogHoro Komitety Penakropis
Mennunux Xypnanis (International Committee of Medical Journal Editors, ICMJE. Http://www.icmje.org/)

[Micng Buxony HOMEpa XKypHaJly aBTOP CTATTi UM aBTOPCHKUM KOJIEKTUB (IO IEPLUIOMY aBTOPY) OTpUMYeE 1 mpumip-
HUK YaCOIUCY IOLWITOBUM IEPEKA3OM.

EaexkTpoHHa Bepcisi HOMepiB :KypHaJy npeacTaBiieHa Ha oginiiinomy web-caiiri: http://neonatology.bsmu.edu.ua/

Marepianau aas ny6aikanii Ta cynpoBiaHi TOKYMeHTH MoAa0ThcsA Ha opiniiinuii web-caiiT KypHaxy:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KonrakTHuii TesedoHn BinnoBigaisHoro pearakropa web-caiity ;kypHaay:
+38(050)5606138 I'ogoBaneun Onekciit CepriiioBuy

JlucTyBaHHS 3 NHTAHb BHAABHUYOT TisIIBHOCTI:

KonTakTHa agpeca:

Ipod. T'onosaunens FO. /1.

Kypnan «Heonaronoris, Xipypris Ta HepuHaTajJlbHa MEIULHHAY
bykoBUHCBHKUI ep:KaBHUI MEAUUHUN yHIBEPCUTET

TearpanbHa mioma, 2; M. YepHisui, 58002. Ykpaina

E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Teanedoun: +38 (050) 6189959

MepennnaTuuii inaexc :xkypuaay «HeonaroJorisi, xipyprist Ta nepunatajibHa Mmeguuuna»: 89773.
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MikHapoaHi NpaBu/Ja NUTYBAaHHS Ta MOCUJIAHHS B HAYKOBUX podorax

BAHKYBEP CTHUJIb (VANCOUVER STYLE)
Coepa 3acmocysannn — meduyuna ma Qizuuni Hayxu
LuTyBaHHA B TeKCTI

BankyBep cTib nepeadadyae BUKOPUCTAHHS MMOCUIAHb Y TEKCTI poOOTH 110pa3y, KO BU MUTYETE JIKEPEIO,
Oynp To mapadpas, HuTaTa BCEPEAUHI psaKa yu OJIOKOBA IUTATA.
Ilapagpas. He OepeTbcs B JanKu.

IutaTa BcepeanHui paaka. bepeTbcs B 1anku.

BaokoBa muTaTa (ckiaxaeTbes 3 OUNBIIC, HIK TPHOX PANKIB TEKCTY).
IMomaeThecs B TEKCTI 3 HOBOTO psijika 3 ab3aily, He OepeThCsl B JAINKH.

VY TeKcTi 3 MUTOBAaHOIO iIHPOPMAIi€I0 HEOOXiJHO BKAa3aTH MOPSAIKOBUN HOMEp, KU TaKOX BigoOpa)kaeThCs
y CIIUCKY BHKOPHCTAHUX JKEPEJ.
Mo iBI TpH BapiaHTH MO3HAYCHHS [[UTYBaHb B TEKCTI:

1) nopsaakoBuii HOMep y Kpyriaux ayxkax: (1);
2) NopsAAKOBUII HOMep Yy KBaJApaTHUX AyxkKax: [1];
3) nopaaAKOBHil HAAPAAKOBHI HUPPOBHIl iHgEKC: *.

Skmo mpi3BUIIe aBTOpa MUTOBAaHOI Mpali BKa3zaHO B mapadpasi 9u MUTATI BCEpEeAWHI pAIKA, TO3HAUCHHS
MUTYBAaHHS CTaBUTHCS Opa3y Micis Mpi3BUIIA.

Slkuro npi3BuIe aBTOpa HUTOBAHOI Mpalli He BKa3aHO B mapadpasi 4Yd LHUTATI BCEpEeAMHI psi/iKa, MO3HAYCHHS
UTYBaHHS CTABUTHCS HANMPHUKIHII IUTOBAHOTO TEKCTY MICIs PO3iJIOBUX 3HAKIB.

Hanpuxnao:

VY cBoemy mocrmimxkenHi, JxxoHc (1) cTBepaKyE ...
VY cBoemy mocrimxkenHi, Jxxonuc [1] cTBepmKye ...
VY cBoemy nmocuijkenni, Jxonct

Hanpuknao:

... IPO IO CBIJYUTH HEIIOJaBHE aBCTpaJilichbKe OCTIKEHHS. (2)
a0o0 ... PO IO CBIMYUTH HEI[OJAABHE aBCTPANIHCHKE HOCTIIKCHHS. [2]
ao ... TIPO 10 CBITYNTH HEIIOMAABHE aBCTPATiChKeE IO CITiIKEHHS.2

Skmo mpi3BumIe aBTOpa NUTOBAHOI Mpalli BKa3aHO B TEKCTi OJOKOBOI MUTaTH, IMO3HAYCHHS HUTYBAaHHS CTa-
BUTHCS HANPUKIHIII IUTOBAHOTO TEKCTY MiCJs pO31TOBUX 3HAKIB.

SIKIo JKeperno 3rafy€eTbesl y TEKCTi 3HOBY, HOMY HEOOXiIHO MPHUCBOITH TOW caMuii HOMep.

3a3BU4ail, CTOPIHKOBHI 1HTEpBaN y BHYTPIIIHLO TEKCTOBOMY IOCHJIAHHI HE 3a3HAYa€ThCs, ajie 3a moTpedn
HOro MOXHa BKa3aTH MOPSA 13 HOPSIAKOBUM HOMEPOM.

Hanpuxnao:

VY cBoemy nocmimxensi, Jxxouc (1 ¢3-4) cTBepaxye ...

... OIMH aBTOp OXapaKTepPH3yBaB Ii¢ sK "CIMOHTAHHUN MepeuB CHIbHUX mouyTTiB".(1 ¢23)
... OJITMH aBTOP OXapaKkTepH3yBaB I¢ K "CIIOHTAHHUN MEepeTuB CUIbHUX MOUyTTiB". (2%

[Ipu nuTyBaHHI KIIBKOX J)KEpEes 0JHOYACHO, HEOOX1AHO IepepaxyBaTH KOXKEH HOMED B JYXKKax, yepe3 KoMy
abo Tupe. Y mocuiIaHHI He MOBUHHO OyTH npobiniB Mixk komamu abo Tupe.

Hanpuknao:

Several recent studies [1,5,6,7] have suggested that...
Several recent studies (1,5-7) have suggested that...
Several recent studies 57 have suggested that...

YnopsiiKyBaHHSI CIHCKY BHKOPHCTAHHUX J2Kep el

Cnucok BUKOPUCTAHUX JUKEpEJ pO3MIIlYyeThCs B KiHLI poOOTH Ha okpeMmii cropinui. Bin Hagae indop-
MaIifo, HeoOXiIHy ISl TOTO0, 00 3HAWTH 1 oTpuMaTH OyJb-sIKe IKEepeso, MPOUUTOBAHE B TEKCTI JJOKYMEHTA.
Koxue mxeperno, mpouuToBane B poOOTi, Ma€e 3'IBUTHCS y CIIUCKY BUKOPUCTAHMUX Jpkepeld. Tak camo, KOXeH
3allKC y CIUCKY BUKOPHUCTAHUX JKEepes Mae OyTH 3rajJlaHuM B TEKCTi poOOTH.

HasBa cniucky Bukopuctanux jxepein — [locunanus. 3aronoBok BUPIBHIOETHCS 110 LEHTPY.

Jlxeperna HyMepyIOThCS Ta OPraHi30BYIOThCS B IIEPEJIiKY IMOCHIAHb y HOPSAKY iX 3raJyBaHHS B TEKCTI.

Matepian ony6nikoBaHo 3 BuaaHHA: MeTtoanyHi pekomeHaauii / aBTopu-yknapadi: O. BoxeHko, 0. KopsH, M. ®efopeub ; peakonerisi: B.
C. MawkoBa, O. B. Bocko6onHikoBa-lysesa, A. €. CowunHcbka, O. M. bpyi ; HaykoBo-TexHiyHa 6ibnioteka im. I. |. eHncenka HauioHanbHoro
TeXHiYHoro yHiBepcuTeTy YKpaiHu « KWiBCbKMIN NONITEXHIYHMI IHCTUTYT iMeHi Iropsa Cikopcbkoro» ; YkpaiHcbka 6ibnioteyHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. Bug. — 1 enektpoH. ont. guck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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IpaBuaa 6idaiorpagiyHoro onucy AJis CNMCKY BUKOPUCTAHUX JKepeJa

Sxmro B myOmikarii 3a3Ha4eHO BiJ OJHOTO JO HISCTH aBTOPiB, Y IMOCHJIAHHI HEOOXITHO MepepaxyBaTH IX
ycix yepes3 KoMy (IHB. OMHC CTATTi 3 )KypHany 1-6 aBTOpIB).

Sxmro aBTOpiB OiNbIIe MIECTH, HECOOXIHO MepepaxyBaTH MIiCTHOX aBTOPIB Yepe3 KOMY Ta BKa3aTH «Ta iH.»
(nuB. omuc ctarTi 3 )KypHasy 7 i OiyibIIe aBTOPiB).

VY nmocunaHHI HEOOXITHO CKOPOUYYBATH YHCIO CTOPIHOK, /€ I[€é MOXJINBO, HAPHUKIAJ, SKIIO LHUTATy PO3-
MileHo Ha cTopiHkax 123-124, To B mocwuiaHHI BKa3yeThes 123-4.

SAxmro B my6mikanii € DOI, To #ioro HeoOxiguo Bka3atu micas URL.

HeoOxigHo ckopouyBaTH HA3BU MICAIIB y JaTaX 3BEpHEHHs/MyOIiKaIil Tomo (BiAMOBITHO 10 MOBHHUX IIpa-
BUJI IIEBHOI KpaiHm).
HaszBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOpodeHo. [lepenik CKOpoUeHh MOXKHA Hi3HATUCS 3a IO CHIAHHIM:

® anmioMoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?
ykpainomoBHi: http://dndims.com/upload/files/DSTU 3582 2013.pdf?

CXEMA

NPUKNAQ

CTaTTa 3 XypHany
(1-6 aBTopiB)

Mpizuwe1 IHigiann1,
MpisBuwe?2 IHidiann2,
Mpizuwed IHidiann3,
MpisBuwe4 lHiviann4,
Mpizuwed IHigiann5s,
Mpi3Buwe6 IHiuianm6.
HasBa cTatTi.

Hasga xypHany.

[ata ny6nikauii;
Homep Tomy(Homep Bunycky):
CTopiHkOBUI iHTepBan.

Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmey AIO, Baspus M. Baaumogenctere BbICOKOYACTOTHbIX U
HM3KOYaCTOTHbIX KonebaHui B CUHXPOHU3NPYyeMOM reHepartope. Masectns
BbICWINX y4ebHbix 3aBeaeHui. PagnoanektpoHuka. 2015 AxB 8;58(12):53-61.

CTtaTTa 3 XypHany
(7 i 6inbwe aBTOpIB)

Mpisuwe1 IHiviann1,
Mpi3Buwe?2 IHidiann2,
Mpisuwe3d IHiviann3,
Mpi3Buwe4 lHiviann4,
MpizBuwed IHidiann5s,
Mpi3Buweb IHidiann6, Ta iH.
Hassa cTaTrTi.

HasBa xypHany.

Oata ny6nikauii;

Homep Tomy(Homep Bunycky):
CTopiHKkOBUI iHTepBan.

Hallal AH, Amortegui JD, Jeroukhimov IM, Casillas J, Schulman CI, Manning
RJ, et al. Magnetic resonance cholangiopancreatography accurately detects
common bile duct stones in resolving gallstone pancreatitis. J Am Coll Surg.
2005 Jun 12;200(6):869- 75.

BatypuH CA, ObsvyeHko HX, JloxkiH PH, InbvyeHko AC, Kyp’aTta J14, Wywmko BT, Ta
iH. Po3pobka maTemaTM4yHOi Mogeni BigknagaHHsa caxi y dinbTpi BianpauboBaHMX
rasis aBTomobinsa. BicHuk XXOTY. Cep.: TexH. Hayku. 2013 pyn 18;4(67):75-9.

Baturyn SA, Diachenko NKh, Lozhkin RN, lichenko AS, Kuriata LD, Shumko VH,
et al. Rozrobka matematychnoi modeli vidkladannia sazhi u filtri vidpratsovanykh
haziv avtomobilia. Visnyk ZhDTU. Ser.: Tekhn. Nauky. 2013 Hrud 18; 4(67):75-9.

CratTa 3 XypHany (oHnanH)

npissuwe IHigianu.

HasBa cTaTTi.

HasBa xypHany [IHTepHeT].
Hata ny6nikauii [daTta yutyBaH-
HA];

Homep Tomy(Homep Bunycky):
CTopiHkOBUN iHTepBan.
OoctynHo: URL DOI

Stockhausen L, Turale S. An explorative study of Australian nursing scholars and
contemporary scholarship. J Nurs Scholarsh [Internet]. 2011 Mar [cited 2013 Feb
19];43(1):89-96. Available from: http://search.proquest.com.ezproxy.lib.monash.
edu. au/docview/858241255

Mununko MM, Mopo3sos [B. MNopiBHANbHWI aHani3
cxem KMOIT cymaTtopis Ha 10 TpaH3ucTopax. M3B.
By30B. Pagnoan. [IHTepHeT]. 2014 Bep [unToBaHO
2016 Ciy 22];57(9):42-54.

DoctynHo: http://radio.kpi.ua/article/view

Kanneganti P, Harris JD, Brophy RH, Carey JL, Lattermann C, Flanigan DC. The
effect of smoking on ligament and cartilage surgery in the knee. Am J Sports Med
[Internet]. 2012 Dec [cited 2013 Feb 19];40(12):2872-8. Available from: http://ajs.
sagepub.com/content/40/12/2872 DOI: 10.1177/0363546512458223

Monbwukos KO, JlaBpyT OO. MaTemaTtnyHa Mmofenb npouecy obMiHy iHopmaui-
eto. Cuctemmn o6pobku iHdopmadii [IHTepHeT]. 2007 [umToBaHo 2016 Ciy
20];1(13):82-3. JocTynHo:

http://sit.nuou.org.ua/article/view/39029 DOI 10.1109/25.966585

KHura

MpisBuwe IHigianu.
HasBa kHuru.

Homep BugaHHs™.

Micue BngaHHS:
BupaBeub; Pik BuOaaHHS.
KinbKicTb CTOpPiHOK.

*SKLWO He neplue

Carlson BM. Human embryology and developmental biology. 4th ed. St. Louis:
Mosby; 2009. 541 p.

BeHTuenb EC. Cuctemun o6pob6kn iHdopmauii. Kuis: MonitexHika; 1992. 552 c.

Venttsel ES. Systemy obrobky informatsii. Kyiv: Politekhnika; 1992. 552 s.

MaTepian ony6nikoBaHo 3 BuAaHHA: MeToauyHi pekomeHaauii / aBTopu-yknapadi: O. BoxeHko, KO. KopsH, M. ®enopeub ; peakoneris: B.

C. Mawkoa, O. B. BockobonHikoBa-l'ysesa, A. €. CowunHcbka, O. M. bpy# ;

HaykoBo-TexHiyHa 6ibnioteka im. I. |. JeHnceHka HauioHanbHoro

TeXHiYHoro yHiBepcuteTy YkpaiHn « KWiBCbKMIn NONiTeXHIYHWMI IHCTUTYT iMeHi Irops Cikopcbkoro» ; YkpaiHcbka 6ibniotedyHa acouiauis. — Knis : YBA,
2016. — EnekTpoH. Bua. — 1 enektpoH. ont. Anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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MpisBuwe pepaktopa IHigianw,

pepakTop.

O'Campo P, Dunn JR, editors. Rethinking social epidemiology: towards a science
of change.

3 HasBa kHuru. Dordrecht: Springer; 2012. 348 p.
o J Homep BugaHHs*.
3 g Micue BngaHHs: Bupaseub; [epacumoB BM, pegaktop. |HTenekTyanbHi cucteMu NigTPUMKU pilleHb MEHeLX-
x 9 Pik BugaHHs. meHTy. JIbBiB: MAKHC;2005. 119 C.
© KinbkicTb CTOpiHOK.
*AKLWO He neple
= MpisBuwe IHidianu. Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 7th ed.
s HasBa KHuru. Philadelphia: Lippincott Williams & Wilkins; 2005. Chapter 29, Endometriosis;
X Homep BuaaHHS. p. 1103-33.
g Micue BngaHHa: BugaBeub;
= Pik BupaHHs. Wyminin OP, pepakTtop. bowosuin ctatyt CyxonyTHux Bincek. Kuis: KCB 3CY;
S Homep posginy, Hassa posginy;|2010. YactuHa 2, batanbnoH, poTta; c. 172-184.
T CTOPIHKOBWW iHTEPBaN po3ainy.
Mpissuwwe IHidianu. Schiraldi GR. Post-traumatic stress disorder sourcebook: a guide to healing,
®© HasBa Beb-cTopiHkM [IHTepHeT]. |recovery, and growth [Internet]. New York: McGraw-Hill; 2000 [cited 2006 Nov 6].
I © Micue BuaaHHA: CnoHcop Beb6-|446 p. Available from: http://books.mcgraw- hill.com/ getbook.php?isbn=007139
S = canTa/Bupaselpb; 3722&template=#toc DOI: 10.1036/0737302658
£ z Pik BuaaHHs [gaTa uuTyBaHHS].
8 KinbKicTb CTOPiHOK. HaxHo Il. IcTopis gepxaBu i npaBa: HaB4. NocibH. ans ctya. BH3 [IHTepHeT]. Kunis:
w HoctynHo: URL DOI: Llyn; 2013 [uuToBaHo 2016 Ciy 20]; 658 c. [loctynHo: http://culonline.com.ua/
index.php?newsid=820
Mpissuwe IHiLianu. O’BRIEN KA. THE PHILOSOPHICAL AND EMPIRICAL INTERSECTIONS OF CHINESE
HasBa po6oTu [Tun po6oTu]. MEDICINE AND WESTERN MEDICINE [DISSERTATION]. MELBOURNE, AU; MONASH
-z Micue BuaaHHs: UNIVERSITY; 2006. 439 P.
8% YcTtaHoBa, B fKil HagpyKkoBaHO
g_ ';-). po6oTy; LWWBAYKA MT. BIIACTUBOCTI PO3B'SI3KIB CTOXACTUYHUX OUGEPEHLIANIBHO-OYHKLIO-
Q0o Pik BugaHHs. HAJIbHUX PIBHSAAHb 3 HECKIHUEHHOIO MICASAAIEIO [AUCEPTALIA]. YEPHIBLI: YEPHIB.
° B KinbkicTb CTOpiHOK. HAL. YH-T; 2014. 68 c.
m O
<8 SHVACHKA MT. VLASTYVISTI ROZVIAZKIV SKHOLASTYCHNYKH DYFERENTSIALNO-
FUNKTSIONALNYKH RIVNIAN Z NESKINCHENOIU PISLIADIIEIU [DYSERTATSIIA].
CHERNIVTSI: CHERNIV. NATS. UN-T; 2014. 68 s.
T MpisBuwe IHidiann. Hasea po-|Bianchi M. Multiscale fabrication of functional materials for regenerative medicine
S 60Tn [TMn po6oTtu B IHTepHerTi]. | [dissertation on the internet]. Bologna, IT: University of Bologna; 2011. [cited
-G Micue BupgaHHsa: BupaBeub; Pik|2012 Dec 07]. Available
gg BuAaaHHA. [untoBaHo faral. from: http://ezproxy.lib.monash.edu.au/login?url=ht tp://dx.doi.org/10.1007/978-
3.5 HoctynHo: URL DOI: 3-642-22881-0
o 0
%E [MyctoBa MT. AHaniTU4yHi Ta cTaTUCTMYHI MoAeni OLUiHIOBAHHSA MOKAa3HUKIB edek-
& 9 TUBHOCTI dyHKUiOHYyBaHHSA call-ueHTpiB [AncepTauia B IHTepHeTi]. YepHiBui: Yep-
<= HiB. Hay. yH-T; 2014. [umToBaHo 2016 Ciy 20] OJocTtynHo: http://www.disslib.org/
;[ analitychni-ta-statystychni- modeli-otsinjuvannja-pokaznykiv-efektyvnosti.html
T
= Mpi3Buwe IHiuianu. Hasea mate- | Grassby AJ. Health care in the multi-cultural society. In: Walpole R, editor. Rural
®© piany. B: Tlpi3Buwe pepaktopa|Health. Proceedings of the Rural Health Conference of the Royal Australian
3 IHiuianu, pepaktop. HasBa Bu-|College of General Practioners; 1978; Melbourne.
E AaHHsA. Martepianu koHdepeH- | Melbourne, AU: The Royal Australian College of Practioners; 1979. p. 49-50.
Q uii Hasea; [ata koHdepeHLUil;
55 Micue koHdepeHuii. Micue Bu-|Abpamos [JO, ®iHaHcOBIi MexaHi3amu 3abeanedyeHHs peanisauii noptdento iHHoBa-
— o haHHa: BugaBeub; Pik BugaHHs. | uinHmx npoekTiB nignpuemcts Ykpaiun. B: Pegbko OB, pepakTop.
3§ = CTOPiIHKOBWI iHTepBan. Matepianu VI Bceykp. Hayk.-npakT. koHd. Cy4acHi nigxoau Ao ynpasmiHHA nig-
z g npuemctBoMm; 2015 KBit 15-17; Kui. Kuis: HTYY «KTlll»; 2015, c. 15-20.
Qo abo
g.% Harris AH, editor. Economics and health. Proceedings of the 19th Australian
Ih MpisBuwe pepaktopa IHidianu,|Conference of Health Economists; 1997 Sep 13-14; Sydney, AU. Kensington
x © pepaktop(n). Hassa BuaaHHsA.|(AU): School of Health Services Management, University of New South Wales;
= Hassa maTepianis koHepeHuii; | 1998.
.g [aTta koHdepeHuii; Micue KOH-
o depeHuii. Micue BuaaHHsA: Bu-|Oy6poska ®J1, pepaktop. Matepianu VIII International Conference on Antenna
g Aaseub; Pik BuaaHHs. Theory and Techniques (ICATT); 2012 Tpas 10-12; Xapkis, Xapki: Xapk. Hau.

YH-T pagioenektp.; 2012.

MaTtepian ony6nikoBaHo 3 BuaaHHa: MetoanyHi pekomeHgauii / aBTtopu-yknagadi: O. boxenko, 0. KopsiH, M. ®egopeub ; pegkonerisa: B.
C. Nawkosa, O. B. BockoboiHikoBa-ly3esa, A. €. CowunHcbka, O. M. Bpyin ; HaykoBo-TexHiuyHa 6ibnioTeka im. I. |. leHnceHka HauioHanbHoro
TeXHiYHoro yHiBepcuTeTy YkpaiHu « KWiBCbKWIM NONITEXHIYHMI IHCTUTYT iMeHi Iropsa Cikopcbkoro» ; YkpaiHcbka 6ibnioteyHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. BuA. — 1 enekTpoH. ont. Anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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MaTtepianu koHdepeHLUill (eNeKTPOHHI):

Mpi3Buwe IHigianu.

Hassa maTtepiany.

B: HasBa koHdepeHuii [IHTep-
HeT]; [laTa KoOHdepeHUuiT;

Micue koHdepeHLuii.

Micue  BuaaHHSN: Bupoaseub;
[Oata BugaHHsa [untoBaHo [artal;
CTopiHKOBUIA iHTEepBan.
OoctynHo: URL a6o Hasea B[.
abo

MpisBuwe pepaktopa IHigiann,
pegakTop.

HasBa BupaHHs [IHTepHeT].
MaTepianun koHdepeHuii

HasBa; [OaTta koHdepeHuii; Mic-
e KoHdepeHLUii.

Micue BupaHHsa: Bupaseub; [umn-
ToBaHo [aral.

OoctynHo: URL a6o Hasea B[.

Murphy KA. Safe at heart: an empowerment approach to relationship abuse
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