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OCOBNMMBOCTI BUK/TATAHHSA ITEJIIATPII
IHO3EMHVM CTYOEHTAM HIOCTOTO

KYPCY B YMOBAX BOEHHOI'O CTAHY
M.10. Heuumaiino, T.M. Mixeesa,

0.C. I'oooeaneuwn

ByKOBHHCHKUH epKAaBHUN MEIUYHHUH yHIBEPCUTET
M. YepHiBui, YkpaiHa

Pe3rome. Ha cvo200niwnii denv ducmanyitine HA8Uanns € HA036UYAUHO AKMyaivHum ¢ YKkpaini. ¥ uac inmepnem-
mexHono02itl 6azamo acnexmis Haulo2o HCUmMms NepenoCUmMsbCs 6 Mepedicy, NPUCKOPIOIOYUU UM CAMUM MEMNU PO3GUMKY
inghopmayiiinozo cycninbemea i donarwyu 2eoepaiuni bap’epu. Hessascarouu na 6oennuil cmam, HeoOXiOHO NPo008HCY-
6amu HaA8UAHHs Ha 6cill mepumopii kpainu. Minicmepcmeo oceimu i Hayku Ykpainu pexomenOye KepigHUKaAM 3aK1A0i6
8UWOI 0c8imU NPOBAOUMU OCEIMHIL NPOYEC MAKCUMALLHO HAOIUNCEHO 00 MPAOUYIliHO20 opmamy 3 ypaxye8aHHIM 00-
Medicenb BOEHHO020 Hacy ma 6e3yMO8H020 3a0e3neuents 3axucmy yY4acHuKie 0ceimnb020 npoyecy, gupiuumu 8i0nosio-
HUL KOMIJIEKC NUMAHb i3 3ALYYeHHAM OP2AHI8 CIYOEHMCbKO20 CAMOBPA0YE8AHH Ma NPOPCNIIKO8UX Op2aHi3ayiil.

Memotw 0ocnidxicenns 0yno npoananizygamu e@hekmu8Hicms OUCAHYIUHO020 8UBUEHHS nediampii 6 IHO3eMHUX
cmyO0eHmis wocmozo Kypcy 8 YMOBAX 60€HHO2O CIMAHY.

YV Bykoguncvkomy 0epocagnomy MeOuyHoMy YHigepcumemi iHOZeMHI CMyOenmu wlocmozo Kypcy GUeuaiomv Ha-
suanvHy oucyunainy «llediampisy. Ilpoeodauu onnaun 3auamms 3i cmydenmamu y npoepami Google Meet icnye
MOJACTUBICMb NOACHUMU HOBUL HAGYALbHUL Mamepial ma onumamu cmyo0eHmis i3 nonepeouix mem, mpaHciogamu
HABYANbHI PinbMu, OeMOHCmMpPYy8amu mamepiaiy Ha pooouomy cmoii Komn'romepa i Hadoamu 00CmMyn 00 C6020 eKpPaHy,
wob noxazamu npezenmayii abo inwy iHgopmayir. Taxodc MONCIUBUM € 6eDeHHS CMPIMY 3 NAIAMU CMAYIOHAPY,
0e npoxooumy NIKy6anus nayicumie 014 6i0npayio8anHs cymo npakmuiyHux Ha6U4oK, 30Kpema maxux, ;K 30upanus
anammesy 3axX60pPI06AHHA MA HCUMMA Y OUMUHU Yu ii OamvKie, npogedenHs 00 €EKMUEHO20 0OCmMeNceHHs Moujo.

Jnsa ananizy akocmi 6ugyenua mem UKi1a0ayi Kageopu 3a0arms cmyoeHmam 3a60aHHs N0 Ni020MO8YI npe3eHma-
yii 6 npoepami Power Point, axy nomim demoncmpyroms nio yac zauamms ¢ Google Meet. ITicas ybo2o nposooumucs
062080penHs Ma OUCKYCIT, WO CRPUAE KPAWOMY 3ACE0CHHIO HABUANbHO20 MAMePIALy Md 6NIUSAE HA KIHYeBUll pe3)yb-
mam OYiHIOBAHHAL.

3a 0onomoczoro cepsicy Google Classroom euxkaadauamu xagedpu nediampii, Heonamonozii ma nepunamanrvHoi
MeQuyuHu OyI0 cmeopeHo 6azy mecmosux 3a60aHb no memamuyi sanimo oucyuniinu «llediampiny 0as KOHMPOIO
3AC80CHHA NPOUOEHO20 MAMeEPIANy, 3ANPOBAONCEHO OHIAUH 304y NIOCYMKOB8020 MeCmo8020 KOHMPONIO 3 BUKOPUC-
mannam mecmie MCI ma Kpok-2 na cepsepi «Moodley.

Taxum uunom, cepsicu Google Meet ma Google Classroom 6on00itoms 6azamum apcernaiom yu@posux MoHcIuoc-
meil, 0armMv 3M02y NPOBOOUMU NOBHOYIHHI ONUMYBAHHA, OEMOHCMPYBAMU Npe3eHMayii ma iHwWul Mya1bmumeOitHul
KOHMeHN, 0P2aHi308y8amu OH-1ANUH MeCmy8aHHts, 8I0MEOPIOBAMU 8I00 8 PEXHCUMI PedIbHO20 YaACY 3 NAAAMU X80PO2O
Mmowo, Mmomy A6IAA0MbCA 2APHOIO ANLMEPHAMUBOI0 0P daalin eusuenns nediampii 011 cmyO0eHmis wocmozo Kypcy 6
YMOBAX GOEHHO20 CIMAMY.

Kniouoei cnosa: socnnuii cman; oucmanyiiine nasuannsa; Google Meet, Google Classroom.

Bectyn

Ha croromuimHuiii JeHb OUCTAHIIHE HAaBYAHHS €
HaJA3BUYAWHO aKTyaJIbHUM B YKpaiHi. Y 4ac iHT€pHET-
TEXHOJIOT1# 0arato acrmeKTiB HAIIOrO XKUTTS MEPEHO-
CUTBCSI B MEPEXKY, MPUCKOPIOIOYHM THM CaMHUM TEMIIH
PO3BUTKY iH(QOpPMAIIHHOTO CYCHINIBCTBA 1 MONAOYU
reorpadivuni 6ap’epu [1]. He cTae BUKIIOUCHHAM
cydJacHa MeIHWYHa OCBiTa. 3apa3 Bxke HE 000B’SI3KOBO
3HaXOJUTHUCH TOpPYyY 3 BHUKIagadyeM. TpuBaiuii yac
¢yHKIiOHYe 3aouyHa (Qopma HaBUAHHS CTYACHTIB, a
i1 MOXKJIMBOCTI y’Ke 0OMExeHi. [HTepHET jae 3Mory
PO3IMIHUPUTH MOXKIUBOCTI HAaBYAHHS, 3pOOUTH 3a09HE
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CIIJIKyBaHHs 3 BHUKJIAaZadyeM CIpaBlIi MOBHOIIHHUM,
BCCOXOIUIIOIYNM Ta (PAKTUIHO OYHUM, IIO € MPIOPH-
TeTHUM y chepi MmeauuHoi ocsitu [2].

Januii ¢popmaT HaBUaHHS 3HAWOMHH YKpaiHIAIM
NPOTATOM TPHOX OCTAaHHIX POKIB Uepe3 MaHIEeMilo
COVID-19 [3]. Hductanuiiine HaBYaHHS BH3HaYa-
eTbcsi OKCPOPACHKUM CIIOBHUKOM aHIJIHCHKOT MOBH
SK METOJ HaBUaHHS, MPHU SKOMY JICKIlil, MPaKTHYHI
Ta CEMIHapChKi 3aHATTS TPAHCIIOKTHCI abo Ipo-
BOJATHCS 3a09HO, 0e3 HEOOXiAHOCTI BIABIAYBaHHS
KonemKy 4u By3y. [lana ¢opma HaBYAHHS JO3BOIISIE
BUKOPHCTOBYBATH KOMIT IOTEPHI 1 TeIEKOMYHIKaifHi
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TeXHOJIOTil, sKi  3a0e3medyloThb  IHTEpPaKTHBHY
B3a€MOJIII0 BHKJIAJA4iB Ta CTYACHTIB Ha Pi3HUX eTa-
max HaBYaHHS Ta CaMOCTIiifHYy po0OTy 3 MaTepiamaMu
iHpopmaniiinoi Mmepexi [3].

V 3aknanax BUIIOT OCBITH YKpaiHU €JIeMEHTH JHC-
TaHLi{HOro HaBYaHHs Oyyu 3anpoBajkeHi e B 2020
poui y 3B’s3ky 3 mangemiero COVID-19 [4]. OcBitHilt
mporec MEIUKiB pealli3oByBaBCs Ha MiJCTaBi BUKO-
HaHHA [locTanoBu Kabinety MinictpiB Ykpaiau «IIpo
3ano0iraHHs MOMIMPEHHIO HA TepUTOpil YKpainu kopo-
HaBipycy COVID-19» Ta nHaka3zy MiHicTepcTBa OCBITH
i Hayku Ykpainu «IIpo opranizauiiiai 3axonu aius 3a-
nobiranns nomupeHHo koponasipycy COVID-19» y
3aKiazax BUIIOI MeIUIHOI OcBiTH Oyno 3ampoBajKe-
HO TUCTaHIIHHY popmy HaBuaHHA [5, 6].

Ha manuit MOMEHT AWCTaHLiliHE HaBYAHHSI y Me-
JUYHUX BY3aX J1a€ MOXJHUBICTh OXOIHUTH CYKYITHICTb
3aco0iB HajaHHs yuOOBOro mMarepiaiy, KOHCYIbTalil
Ta KOHTPOJIO YCHINIHOCTI CTYACHTAa, a TAKOX 1HTEp-
AKTUBHOI CIiBIIpaIli BUKJaaada i CTyIeHTa 3 MOXKIIH-
BICTIO IIBUIKOTO JOMOBHEHHS KypCy HOBOIO iH(OP-
Mali€ i KOpUryBaHHs OMHIIOK [7, 8].

HesBaxkaroun Ha yMOBU BOE€HHOTO CTaHy B Ykpai-
Hi, MaeMO IPOJIOBXKYBATH HAaBYaHHS Ha BCil TepuTOpii
KpaiHu, a B IeIKUX perioHax HaBiTh ITiJ{ 3aTPO30I0 pa-
KETHO-00MOOBHX yJapiB Ta MOKJIMBUX IOLIKO)KEHb
KPUTHIHOI IHPPACTPYKTYpH Ta 0OMEKEHb Y BUKOPHC-
TaHHI CHEPropecypciB. 3a TaKUX yMOB MEPUIUM Mpi-
OpUTETOM Yy AISUTBHOCTI 3aKjajiB OCBITH € TapaHTy-
BaHHs O€3NEeYHMX yMOB HaBYaHHS Ta Hpalmi s ycix
Y4aCHHKIB OCBITHBOTO MPOIIECY, 30KpeMa 3 ypaxyBaH-
HAM IOCBiTy poOOTH 3aKIaaiB OCBITH B yMOBax BO-
eHHoro dyacy. Kpim Toro, HeoOximHO 3abe3medyBaTH
SIKICTh OCBITH, sika OyJe BIJIMBATH Ha MEPCIEKTHUBH
n00po0yTy HHUHINIHIX 3100yBadiB OCBITH, iX POIMH,
rpomaj i KpaiHu B IIJIOMY BIPOJOBXK JE€CATHUIITD.

Vkazom [Ipesnnenrta Ykpainu Big 24 mororo 2022
poky Ne 64/2022 «IIpo BBeJeHHS BOEHHOTO CTaHy B
YxpaiHi», 3aTBepakeHUM 3aKoHOM YKpainu 24 mro-
toro 2022 poxy Ne 2102-IX (i3 3MiHamMu) OCBIT-
Hilf mpolec y 3akijiajiax OCBITH Ta JisNIbHICTh 3aKJia-
JIiB OCBITH NIPOBAJUTHCI HA MPUHIMIIAX ABTOHOMIT
Ta CaMOBPSAYBaHHS, BOHH CAaMOCTiHHO BHU3HAYaIOTh
¢hopMu 3m00yTTS OCBITH Ta Oprasizamii 0CBITHBOTO
nporuecy [9]. 3rigno 3akony Ykpaiaum «IIpo ocBiTy»
3100yBayaM OCBITH, Mpal[iBHUKaM 3aKJaIiB OCBITH,
YCTaHOB OCBITH, HAayKOBHUX YCTAaHOB, y TOMY YHCII
THM, SIKI B YMOBaX BOEHHOI'O CTaHy, HaJ3BHYalHOI
cutyanii abo HajA3BMYAHOTO CTaHy B YKpaiHi 4M
OKpeMHUX 1i MiCIIEBOCTSX, OTOJIONMIEHNX Y BCTAHOBIIE-
HOMY TOPSAAKY, Oynyu BUMYIIEHI 3MIHUTH MicIle Tpo-
KUBaHHS, 3AJIUIIUTH poboUue Miciie, Miclie HaBUaHHS,
He3aJIeXKHO BiJ Micus TX MPOKMBAaHHS Ha Yac 0COOIIH-
BOIO MEpioAy rapaHTYEThCs, 30KpeMa, opraHizanis
OCBITHBOI'O TpOILECY B JAMCTAHUIHHIA Gopmi abo B
Oyab-aKill iHmI# Gopmi, m0 € HAHOINBII OE3MEYHOI0
s loro ygacHukis [10].

MiHicTepcTBO OCBITH 1 Hayku YKpaiHH, sSIK TOJO-
BHHI IIEHTPaJbHUN OpTaH BUKOHABYOI Biaau y cdepi
OCBITH 1 HayKH, PEKOMEHJYy€ KEepiBHHMKaM 3aKjajiiB
BHIOT OCBITH NMPOBaAUTH OCBITHIH NpoIlec MaKCH-
MalbHO HAONMXKEHO MO TpamuliiHOoTO (opMmMary 3
ypaxyBaHHSIM 00MeXeHb BOEHHOTO 4acy Ta 0€3yMOB-
HOTO 3a0e3MeueHHs] 3aXMCTY YYaCHHKIB OCBITHBOTO
NpoIeCy, BUPIIIUTH BIANOBIAHUN KOMILICKC MHUTAHb
i3 3aJIy4YEHHSIM OpPraHiB CTYJIEHTCHKOTO CaMOBPSAY-

BaHHS Ta MPO(CIITKOBUX OpraHizalmii.

Y BykoBHHCHKOMY J€pKaBHOMY MEIMYHOMY YHi-
BepcuTeTi 3 1 BepecHs BIpoBamkeHa 3MimaHa ¢op-
Ma HaBYaHHs: o(iaiiH — A BITYU3HSIHUX CTY/ICHTIB
yCiX KypcCiB Ta OHJAWH — IJIsS iIHO3EMHHUX CTYICHTIB,
SAKI BUSBUJIM OakaHHsSI NMPOJOBXKUTU BUUTHCS y BY3I,
HE3BAJKAIOYM HA BOEHHMH cTaH y KpaiHi. Maiixe yci
CTYIEHTH 6-T0 Kypcy MiJATBEPANIN CBO€E OakaHHS 3a-
KIHYUTH YHIBEPCHUTET Ta OTPUMATH THUILIOMH.

MeToro pocnigXxeHHA Oyno mpoaHami3yBaTu
e¢(peKTUBHICTh MUCTAHIIIHHOTO BUBYCHHS MeaiaTpii B
IHO3EMHHUX CTYAEHTIB IIOCTOr0 KypCy B YMOBax BO-
€HHOTO CTaHy.

Bignosinuo no yka3sy Ilpesunenta Ykpainu Big 24
aororo 2022 poky Ne 64/2022 «IIpo BBEACHHS BO-
€HHOro cTaHy B YkpaiHi» [9], ocBiTHiil mporuec aus
CTYACHTIB-MEJUKIB y DByKOBHHCHKOMY Jep’KaBHOMY
MEAMYHOMY yHIBEpCUTETI OyB IepeBeJCHHUH Ha JaHC-
TaHIiIHY GOpMy HaBYaHHSI. IHO3EMHI CTYIEHTH IIOC-
TOTO KypCy BHMBUAIOTh HaBuaibHy aucnumiiny «lle-
niatpis» Ha 0a3l kadenpu neaiarpii, HEOHATOJIOTIT Ta
NepUHATAIbHOI MEAUIIMHHU MPOTSATOM YOTHPHOX THK-
HIB, IO BKJKOYAaE 6 KpenuTiB €BpONelchbKol KPeauT-
HOT TpaHcdepHo-HaKonmuuyBaidbHOI cucremu (EKTC),
30KpeMa Ha MPaKTHYHI 3aHATTA BinBoautbes 106 ro-
IIMH, Ha CaMOCTiHY poOoty — 74 rogmHu. 3aranbHa
KUIBKICTE TOJMH JUCIHUILIIHK cTaHOBHUTE 180 romuH.

MeTor0 BUBYEHHS HaByalbHOI aucuuminu «lle-
jpiarpis» Ha 6 Kypci € moriuOieHHs TEOpPeTHYHUX
3HaHb, yJOCKOHAJICHHS 1 3aCBOEHHS NMPAaKTUYHUX Ha-
BUYOK 3 BU3HAYCHHS PI3HUX KIIHIYHUX BapiaHTIB Ta
YCKJIAJHEHHA HaiOINbII MONIMPEHUX 3aXBOPIOBAHBb
JUTSAYOTO BiKY, MJIaHYBaHHsI 00CTEXKEHHS XBOPOi M-
THHH Ta IHTepIrperanii oTpUMaHuX pe3yJbTaTiB NpH
HaWOIIbII TOWMPEHUX 3aXBOPIOBAHHSAX JHUTIYOIO
BiKy, NpoBeacHHS MU(EpeHIINHOI MiarHOCTUKH Ta
BHCTABICHHS MNOIEPEAHHOTO KIIHIYHOTO [iarHo3y
HaiOiTpII MOMIMPEHNX 3aXBOPIOBAHB IHUTIYOTO BiKY,
BU3HAYCHHS TAaKTHKH BEJCHHS XBOPOTO MpPH 3aXBO-
PIOBaHHSX JUTAYOTO BiKYy, BUCTABIEHHs IiarHo3y i
HaJJaHHSI €KCTPEHOT JOMOMOTH MPU OCHOBHUX HEBIJI-
KJIaAHUX CTaHAX y KIIHINI AUTSYUX XBOPOO, TEMOH-
CTPYBaHHS BMIiHHS BEJCHHS MEAMYHOI TOKyMEHTalil
y KIiHIOI IATSYUX XBOPOO, a TakoXK HAOYyTTS mpode-
CIffHOTO PiBHSI TOTOBHOCTI MalOyTHIX JIiKapiB 31 cre-
iajJbHOCTI «MeauIuHay 10 CaMOCTiiHHOT pOOOTH.

[Tepexoasun Ha GopMar OH-IAHH HaBYAHHS 3 1HO-
36MHHMH CTY[ICHTaMH BHHHUKJIA IIOTpeOa BUKOPHUCTAH-
HA PI3HOMAaHITHHX 3aco0iB i3 (QYHKIIIMH TPYyHTOBUX
BiZICON3BIHKIB, YaTiB Ta BigeokoH(pepeHniil. OmgHie0
i3 HaWOUIBII TPUCTOCOBAHUX I HaBYAHHS Ta 3pyd-
HUX Y BHKOPHCTaHHI B BYKOBHHCBKOMY JepiKaBHO-
My MEIMYHOMY YHIBEPCUTETI BHUSBHJIACI Hporpama
Google Meet, sko0 MU KopucTyeMocs Bxe 3 2020
poky. Lle#t cepBic AOCTYmMHHWH AN yCiX KOPHCTyBa-
4iB Ta MPUCTPOIB, HAJJa€ MOXKJIUBICTh MPUETHAHHS K
yepes Opaysep, Tak i yepe3 goxarku st Android uu
i0S. ToOto, BUKJIagaui MOXYTh pPO3MOYATH 3yCTpPid
yepe3 KOMII ' I0Tep, a 3aKIHYUTH - Ha IHIIOMY IPHUCTPOT,
HampuKiIam, yepes teaedoH. Y BigeosycTpidi MOXKYTh
onHOYacHO OpaTtu ydacTh a0 150 kopucTyBadiB, MmO €
MOJKJIMBUM 30KpeMa JUIsl YUTaHHS JIEKIIH CTyJeHTaM.

[IpoBoasium oHmalH 3aHATTS y nporpami Google
Meet BiJOBITHO € MOXJIUBICTh MOSCHUTH HOBUU Ha-
BYAJIbHUW MaTepiall Ta OMUTATH CTYACHTIB i3 momepe-

5



HEOHATONOTIA, XIPYPrIfi TA NEPUHATANIbHA MEQULUVWHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. X11, Ne 4(46), 2022
VvoL. xil, Ne 4(46), 2022 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)

IHIX TeM, TPaHCIIOBATH HaBYaIbHI (QiTbMU, TEMOH-
CTpyBaTH MaTepiaiu Ha poOodYOMy CTOJI KOMI'IOTEpa
H HajxaTW JOCTYyH O CBOrO €KpaHy, mo0 mokasaTu
npeseHTanii abo iHmy indopmaniro. Takox Mox-
JUBHUM € BEJEHHS CTPIMy 3 majaTu cTalioHapy, e
MPOXOJUTH JIIKYBAHHS MAalli€eHTIB JJIs BiANpPAIIOBaH-
HS CyTO NMPAaKTUYHUX HABUYOK TAKUX, K 30MpaHHA
aHaMHE3y 3aXBOPIOBaHHS Ta XHUTTA y NUTHHH YU i1
0aTbKiB, MPOBEACHHA 00’ €KTUBHOTO OOCTEX)EHHS. Y
MOAaAbIIOMY JaHUW CTPIM MOXKE OyTH 30epeKCHHI
Ha Google Jlucky. IlnanyBaHHS 3aHSTTS Ta CTBO-
peHHs BeO-NOCHIIAHHS JUIS HBOTO 3IHCHIOETHCS Ha
nocTiifHii ocHOBI yepe3 Google-kanennap. Cunxpo-
Hi3alis 3alUIaHOBAHUX 3aHATH BUKOHYETHCS aBTOMa-
THYHO Ha BCiX MPUCTPOSX.

3riIHO 13 HaBYAJBHOIO MPOrPAMOI0 JMCIHILTIHU
«Ilenmiarpiss» AJig CTYAEHTIB MIOCTOTO KypCy Iepej-
Oaueno 19 tem ais NMPakTHYHUX 3aHATH Ta JEKiJIbKa
TEM JJI1 CaMOCTIHHOTO ompamtoBanus. Jns anamizy
AKOCTI BUBUEHHS Ta 3aCBOEHHS JAHUX TEM BHKJIaJadi
Kadeapu 3amar0Th CTyJEHTAaM 3aBIaHHS IO IMiATOTOB-
i npesenrainiii B nporpami Power Point, siki mortim
JEMOHCTPYIOThCA Mij 4ac 3anath B Google Meet. Ilic-
JI51 TbOTO MPOBOAUTHCS OOTOBOPEHHS Ta JAMCKYCIi, 110
CIpHsI€ KPallOMy 3aCBOEHHIO HaBYaJIBHOTO MaTrepiaiy
Ta BIUIMBA€E HA KIHIEBUIl pe3yibTar OL[iHIOBAHHS.

3a momomoroio cepBicy Google Classroom Bu-
Ki1agadamMu kadenpu OyI0 CTBOPEHO 0a3y TECTOBHUX
3aBlaHb 32 TEMATUKOIO 3aHSTh JUJIsl KOHTPOJIO SIKOCTI
3aCBO€EHHS IpoiaeHoro marepiany. Okpim TOro na-
HUH cepBic HaJae MOXKJIMBICTH BCTAHOBIIOBATH Yac
JUISL IPOXOJKEHHS TeCTyBaHHS, iHGOpPMY€e BUKIIaada
PO BiAKPUBAHHS CTYACHTAMM HOJATKOBHUX BKJIAJIOK
B Opay3sepi. 3aBmsku Google Classroom cTyIeHTH
30epiratoTh cBOi poOoui paiau i MOKYTh BUKOHYBa-
Tn 3aBnanHs Ha Google Jucky. Buknanaui kapenpu
MOCTI{HO pPOOIATH OTOJIOMICHHS, CTABIATH 3aNUTAH-
HA 1 3aJIMINAIOTh KOMEHTapi IJs CTYJCHTIB y pealb-
HOMY dYaci, 1o Ja€ 3MOTY HaJlaroJKyBaTH MOCTiHHUI
3B’S30K 3 HUMHM HE TUIBKH MiJl 4ac 3aHsATh, alie il y
[I03aKJIACHUH 4ac.

Buponosx ©Oararbox pokiB y bBykoBuHCBKOMY
Jep’KaBHOMY MEJMYHOMY YHIBEPCHTETI BIpOBaJKe-
HO BHUKOPHCTaHHS B OCBITHBOMY TIIpOIeci cepBe-
py amcTaHmiifHoro HaB4aHHA «Moodley, Ha sAKOMY
JUIsl HaB4aibHOT aucuuriinu «llexiatpis» cTBopeHi
eJEKTPOHHI HaBYaJIbHI KypCH, IKI MICTSTh TEeMaTHYHI
OpraHi3aiiifHO-METOAUYHI Ta HABYaJIbHO-IOBIIKOBI
0JI0KH, a TaK0X 3aCO0M CAMOKOHTPOJIIO Ta MEPEBipKH
3HaHb CTyAEHTIB. [laHui cepBep € AOCUTH 3PYUYHHUM
JUJIS CTYJACHTIB Ta Ja€ MOXKJIUBICTH Kpalie MiAroTyBa-
THCS J10 TPAKTUYHUX 3aHSATh.

Ha xadenpi nmeniarpii, HeoHartoJsiorii Ta nepuHa-
TaJIbHOT MEJAMIIMHU HAa OCTAHHBOMY TH)KHI BUBUYCHHS
mucuumninn  «[lemiaTpis» 3ampoBaIKeHO OH-JIAalH
31a9y MiJICYMKOBOTO TECTOBOTO KOHTPONIO Ha 0asi
tectiB MCI ta Kpoxk-2 ma cepsepi «Moodle». Kox-
HOTO POKY iHO3€MHI CTyJeHTH 3 [Hil, sIKi 3aKiHYHIH
YKpaiHChKI BUIII MEIWYHI HaBYaIbHI 3aKjaju, IJIs

NiTepaTypa

MiATBEPKCHHS CBOTO IUILIOMY Ha OaThKIBIIMHI Ma-
I0Th CKJafaTH JineH3inuil icnut MCI, skuii mposo-
nuth Hamionanena pana icnutis (NBE) B Iaaii [11].
IcnuT € ogHi€0 3 000B I3KOBUX BUMOT JJIsi TPOMasi-
HuHA [HAIT, IKUH HaBYABCS Y MEIMYHOMY 3aKiail 3a
MEXKaMHu pigHoi KpaiHu, o0 3aiiMaTHCs MEIUYHOO
npakTHKoro B kpaiHi [12]. Icnut mpoBoguThes ABiUi
Ha piK y YepBHI Ta TPYAHI Y TPETill MOHETITOK Ta Bi-
BTOPOK MiCSAIIS.

ba3za gaHWX MiACYMKOBOTO TECTOBOTO KOHTPOJIIO
cknanaerses 13 tectiB MCI ta Kpok-2 3a ocraHHi
5 pOKiB, SKi TMOCTIHHO OHOBJIITHCS BUKJIAJa4aMU
kagenpu. KoxkeH iHO3EMHHH CTYACHT IOCTOTO KYyp-
Cy TMOBWHEH MpoiTu TectyBaHHs. [licas TecTyBaHHS
BHUKJIaJadi MAlOTh 3MOTY Oa4UTH yCi pe3yibTaTH Ta
chopmyBaTu 3aralbHUN 3BIT. Y pa3i OTpUMaHHS IO-
3UTUBHOTO PE3YJbTATy - CTYACHT IOMYCKa€ThCs [0
CKJAJaHHS MiJICYMKOBOIO0 MOJYJIBHOTO KOHTPOI. Y
pas3i HETaTHBHOTO pEe3yNIbTaTy TECTiB 000B’I3KOBUM
€ WOoro mMOBTOpHE TepeckiananHsd. JlaHe TecTyBaHHS
Oymo 3ampomoHoBaHe Ha Kadeapi mexiarpii, HeoHATO-
Jorii Ta mepuHaTa’JbHOI MEIMIIMHU Ta Mae JeKiJbKa
3aja4: 3 OJJHOTO OOKY — Ile KOHTPOJIb 32 PiBHEM OBO-
JIOAIHHS 3HAHHSIMU 3 JUCUMILIIHY ITiJ1 YaCc JUCTAHIIM-
HOT'O HABYaHHS Ta CBOEPITHUHI JOMYCK A0 CKIaTaHHSI
MOZYJI0, 3 IHIOTO OOKY — I[e JOJaTKOBa MOXJIUBICTH
MiATOTYBAaTH 1HO3EMHHX CTYICHTIB IO JNiNEH31HHOTO
icuty Kpok-2, a ctymentiB 3 Iuaii takox s 1mo-
nanbioi 3ga4i rectis MCI Ha 6aTbKIBIIUHI.

BucHoBKu:

1. BuxopuctaHHs cepBicy BimcokoH(epeHIii
Google Meet m1s ANCTaHIIKHOTO HAaBYaHHS 3 1HO3EM-
HUMHU CTYJACHTAMHU IIOCTOI0 KypCy € TapHOIO ajbTepHa-
THBOIO 0((-1aiiH HaBYUAHHS B YMOBax BOEHHOTO CTaHY.

2. Cepsicu Google Meet ta Google Classroom
BOJIOJIIOTH OaraTUM apceHasoM HU(POBHUX MOXKIIH-
BOCTEH, 110 HaZa€ 3MOTY BUKJIaJadaM IIPOBOAUTH T10-
BHOIIIHHI ONMHUTYBAaHHS, JEMOHCTPYBAaTH IIpe3eHTaIlil
Ta IHIIKA{ MYJIbTUMEIIHHUN KOHTCHT, OPraHi30ByBaTH
OH-JIal{H TeCTyBaHHS, BIATBOPIOBATHU BiJIEO B PEKUMI
pearbHOro 4acy 3 majard XBOPOro TOIIO, IO MiHi-
Mi3y€e BTpary e(peKTUBHOCTI MiJ] 4ac BUBYCHHS TaKOl
6a3oBoi kimiHiwHOI Aucuumrinu «IlegiaTpis» B ymo-
BaX BOEHHOTO CTaHY.

3. 3ampomoHoBaHe BUKJIagadaMu Kapeapu KOHTpP-
OJIbHE TECTYBAHHS JUJISl CTYACHTIB 6 Kypcy Ha cepBe-
pi Moodle Ha 3aBeplIeHHS Kypcy Hajga€ MOXKJIHBICTD
00’€KTUBHOTO OLIHIOBAHHS PIBEHIO 3aCBOEHHS MpO-
HIeHoro Marepiajly Ta CTyNEHIO MiArOTOBKH 10 31adi
MiICYMKOBOTO MOJYJIBHOTO KOHTPOJIO 3 AUCHUIIIIHA
«IleniaTpist», 6e3mocepeIHbO MOKPAIUTH MiArOTOB-
Ky CTYACHTIB 10 CKJIaJaHHS JINCH3IHHUX ICIHUTIB
Kpok-2 ta tectie MCI B MaitOyTHBOMY.

KoHdnikT iHTepeciB. ABTopu AeKIapyOTh Mpo
BiZICYTHICTHh KOH(DIIKTY iHTEpECiB.

Oxepena diHaHcyBaHHA. CrarTs ony0iikoBa-
Ha 0e3 Oyab-skoi GpiHaHCOBOT NiATPUMKH.

1. Apsses MJI, Kannina JIE, CenbkiBebka JII, TlaBmoBa BB. Ilepmiuii m0CBia AMCTAHIIHHOTO HaBYAHHS B MEIUY-
HuX By3ax VYkpainm B ymoBax COVID-19-kapantury. 3mopos’ss autuaH. 2020;15(3):195-9. doi: 10.22141/2224-
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2. €pomenko I'A, Jlucauenko O/, Knumau TM, lleBuenko KB, I'puroperxo AC, Kinam OB. Ta in. J{uctaniiiine Ha-
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10.29254/2077-4214-2021-1-159-163-168
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FEATURES OF TEACHING OF THE PEDIATRICS TO FOREIGN SIXTH-YEAR STUDENTS
IN THE CONDITIONS OF MARTIAL LAW

D.Nechitaylo, T.Miheeva, O.Godovanets

Bukovinian State Medical University,
(Chernivtsi, Ukraine)

Summary

The distance learning is extremely relevant in nowadays Ukraine. In the era of Internet technologies, many aspects of our life are
transferred to the network, thus accelerating development of the information society and overcoming geographical barriers.

Despite the martial law, it is necessary to continue education throughout the country. The Ministry of Education and Science of
Ukraine recommends that the heads of higher education institutions conduct the educational process as close as possible to the traditional
format, taking into account wartime restrictions and absolute protection of participants in the educational process, to resolve the relevant
set of issues with the involvement of student self-government bodies and trade union organizations.

Aim: to analyze the effectiveness of distance learning of pediatrics for foreign 6th-year students in the conditions of martial law.

Main part. At the Bukoiynian State Medical University, foreign students of the sixth year study the academic discipline "Pediatrics".
Conducting online classes with students in the Google Meet gives possibility to explain new educational material and interview students
about previous topics, broadcast educational films, demonstrate materials on the computer desktop, and give access to your screen to
show presentations or other information on the desktop. It is also possible to conduct a stream from a ward of a hospital where patients
are being treated to practice purely practical skills such as taking an anamnesis of the disease and the life of the child or the parents,
conducting an objective examination. To analyze the quality of studying subject’s topics, the teachers of the department set students the
task of preparing a presentation in the Power Point program, which is then demonstrated during the class in Google Meet. After that,
discussions and debates are held, which contributes to better assimilation of the educational material and affects the final result of the
assessment. With the help of the Google Classroom service, the teachers of the department created a database of test tasks on the subject
of classes to control the degree of assimilation of the material. At the department of pediatrics, neonatology and perinatal medicine, in
the last week of the study of the discipline "Pediatrics", online submission of the final test control based on the MCI and Step-2 tests on
the "Moodle" server was introduced.

Conclusions: Google Meet and Google Classroom services have a rich arsenal of digital capabilities, allow teachers to conduct full-
fledged surveys, demonstrate presentations and other multimedia content, organize online testing, play videos in real time from the patient's
ward, etc., so they serve as a good alternative to offline learning of pediatrics for sixth-year students in the condition of martial law.

Key words: Martial Law; Distance Learning; Google Meet; Google Classroom.
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VIIK: 378.013.42-054.62:616.98:578.834 SOCIAL ADAPTATION OF INTERNATIONAL
DOI: 10.24061/2413-4260.X11.4.46.2022.2 STUDENTS IN THE CONDITIONS
OF TRAINING DURING COVID-19

1. Savka, S. Savka, N.Voytkevich PANDEMIC

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Pesome

Introduction. Social adaptation is an important part of adjustment of international students to training at
educational establishments. Better academic achievements among international students are associated with the
University membership and a high level of cross-cultural relations. All the components of social adaptation in the
conditions of training during COVID-19 pandemic naturally have undergone substantial changes. It is also reflected on
psychological state of students, since every country of residence introduced certain quarantine regulations at different
times. Some of these regulations were rather strict including curfew and prohibition to leave the house. Under such
conditions worries of parents concerning incidence of COVID-19 at home and the country of residence cannot be
excluded, as well as intensification of nostalgia due to impossibility to cross the border and return home etc.

Objective of our research was to study the main components forming social adaptation of international students
in the conditions of quarantine caused by COVID-19.

Materials and methods. Our study involved 220 junior students of the 1st-3rd years of training at Bukovinian State
Medical University (BSMU). In order to obtain maximum objective and reliable results, the survey was anonymous and
randomized involving every third student of a corresponding year of studies. The whole list of questions was arranged
into one questionnaire. A student had to give a positive or negative answer. Social adaptation of international
students was assessed by means of the Student Adaptation to College Questionnaire (SACQ) developed by Robert W.
Baker and Bohdan Siryk (1989, 1994) with the author’s changes and modifications. About 85% of students involved
in the survey were from India, about 4% — from Ghana, the rest 11% of the students were from other countries of Asia,
Europe, Africa and USA.

Results. Under conditions of transfer to the distance learning under pandemic conditions due to COVID-19 the
components of social adaptation of international students remain on rather high levels. Thus, the level of general
social adaptation under the above conditions remained on the highest and high rates among 55% international
learners of higher education, and the rate of social distancing and communication with other people was in 41,4%
of foreigners. Nostalgia level was maximum among 55,5% of international students under quarantine conditions of
studies, and the rates of social adaptation to the environment remained on the highest levels practically among 80%
of respondents.

At the same time, direct interrelations of a moderate and strong levels are found between general social adaptation
and social distancing with other people, nostalgia, social adaptation to the environment, between social distancing
with other people and nostalgia, social distancing and social adaptation to the environment, and between nostalgia
and social adaptation to the environment.

Conclusions. One of the important components for successful academic progress of international students is their
social adaptation.

At the same time, all the major components of social adaptation in the form of general social adaptation, social
distancing and communication with other people, nostalgia and social adaptation to the environment remain on the
highest or rather high levels among the prevailing majority of international applicants of higher medical education
under conditions of new forms of training during pandemic caused by COVID-19.

Key words: Social Adaptation; International Students; Education, COVID-19.

Introduction

Social adaptation is an important part of
adjustment of international students to training
at educational establishments. Better academic
achievements among international students are
associated with the University membership and a
high level of cross-cultural relations [1].

One of the factors influencing on social adaptation
is a command of a foreign language (the language
of the country of temporary residence) [2]. The
majority of international students choose English
as the language of international communication and
professional training. A number of authors of Arabic
origin prefer lingual dualism: training by means of
the language of the country of temporary residence
and mastering professional English terminology [3].

Social adaptation comes under the influence

of cultural differences and ideological values [4].
Social adaptation level is improved by the available
university community of international students who
cooperate with each other and enjoy communication
with people of similar origin, cultural values,
language etc. [5]. Thus, in this respect Japanese
researchers indicate that students in ethnically
diverse regions, as a rule, are more interested in
health care of Japan, and admission of international
students to local universities only improves academic
performance [6].

All the components of social adaptation in the
conditions of training during COVID-19 pandemic
naturally have undergone substantial changes. It is
also reflected on psychological state of students,
since every country of residence introduced certain
quarantine regulations at different times. Some of
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these regulations were rather strict including curfew and
prohibition to leave the house. Under such conditions
worries of parents concerning incidence of COVID-19 at
home and the country of residence cannot be excluded, as
well as intensification of nostalgia due to impossibility
to cross the border and return home etc.

More than 2 000 international students were
studied during the 2019-2021 academic year at
pre-graduation stage at Bukovinian State Medical
University in English as a language of instruction in
the area of Medicine and academic degree of Master.

Therefore, to study the level of social adaptation
of our international students considering their
general adjustment to the University training, social
distancing and communication with other people,
nostalgia and adaptation to the environment under
conditions of education during COVID-19 pandemic
was important for us.

Objective of our research was to study the
main components forming social adaptation of
international students in the conditions of quarantine
caused by COVID-19.

Materials and methods

Our study involved 220 junior students of
the 1st-3rd years of training. In order to obtain
maximum objective and reliable results, the survey
was anonymous and randomized involving every
third student of a corresponding year of studies.
The whole list of questions was arranged into one
questionnaire. A student had to answer positively or
negatively every question. The results obtained were
statistically processed according to the common rules
considering mean, the error of the mean, absolute
and relative values, minimal and maximal indices,
correlations between the results obtained.

The study was carried out according to the basic
bioethical principles of the Council of Europe
Convention on Human Rights and Biomedicine (dated
04.04.1997), the Helsinki Declaration of the World
Medical Association on the Ethical Principles of
Scientific Medical Research with Human Participation
(1964-2013), the Order of the Ministry of Health
of Ukraine Ne690 (dated September 23, 2009). The
Committee on Biomedical Ethics of the Bukovinian
State Medical University did not reveal any violations
of moral and legal norms during this scientific research
(Protocol Ne2, dated October 20, 2022).

Social adaptation of international students to
studies at the medical university during COVID-19
pandemic in our research was assessed by means
of the Student Adaptation to College Questionnaire
(SACQ) developed by Robert W. Baker and Bohdan
Siryk (1989, 1994) with the author’s changes and
modifications [7].

General adaptation to training was assessed by
the following data: feeling at ease in the university
environment, involvement in social activities of
the university, good adjustment, availability of
several close social relations and sufficient social
skills providing a successful joining the ranks of
the university environment, satisfaction in social
participation and social life at the university.

Social distancing and communication with other
people were described by means of 7 items: desire
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to meet new people and make friends, available
informal contacts with teachers, good relations with
room-mates, feeling difficulties in communication at
the university, poor relations with group-mates of an
opposite sex, self-perception unlike others, presence
of good friends able to discuss issues with you.

Nostalgia included: missing relatives and home,
desire to be at home, feeling of loneliness.

The level of adjustment to the environment
included 3 questions, determining a positive solution
concerning studies at the university, satisfaction with
living conditions at the hostel and events organized
after classes.

About 85% of students involved in the survey
were from India, about 4% — from Ghana, the rest
11% of the students were from other countries of
Asia, Europe, Africa and USA.

Results

Statistical processing of the answers and general
questionnaire findings allowed us to obtain the
following results.

116 (52,7%) out of 220 respondents were males,
and the rest — 104 (47,3%) were females.

Minimum age of the first-year students was 18
years. There were 28 (12,7%) of them. 32 individuals
(14,5%) were 19 years old, and the majority of
students were 20 years of age — 83 (37,7%). The
age of students from the 2nd-3rd years of studies
increased gradually, but the number decreased. Thus,
38 students (17,3%) at the age of 21 were questioned,
at the age of 22— 24 students (10,9%), at the age of
23 years — 6 students (2,7%) and at the age of 24-27
years — per 3 students (1,4%) only.

The majority of international students were urban
residents — 183 persons (83,2%), and the rest of
them lived in the suburb — 21 individuals (9,5%) and
country — 16 ones (7,3%).

The majority of students originated from families
with 4 family members — 81 individuals (36,9%) and
5 family members — 69 individuals (31,5%); there
were only 20 (9,1%) students from the families with
3 family members, 34 students (15,5%) from the
families with 6 and 9 students (4,1%) from the families
with 7 family members. Only 2 students (0,9%) were
from the families with 8 family members, and there
was 1 student (0,4%) in every family consisting of 2,
9, 10, 12 and 14 family members.

By the results of examination of separate
components of the social adaptation among
international students and their levels the following
was obtained.

Practically 50% students (109 individuals)
demonstrated a high 6-point level of general social
adaptation by the 7-point scale. 11 foreigners (5,0%)
demonstrated the highest, 7-point level of general
social adaptation. Distribution of all the students
by the value of decrease of the above parameter is
illustrated in Figure 1.

The level of their social distancing and
communication with other people was maximum
7-point in 41,4% students (91 individuals), then it
decreased gradually to 2-points with inconsiderable
differences in absolute and relative values. Minimum
parameters (0-1 point) in communication with other
people were found among 6 foreigners respectively
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(per 2,7%). Distribution of all the examined group of
students by this parameter is presented in Figure 2.

General adaptation

mN m%

Fig. 1. Distribution of international students
by the level of their general social adaptation

Other people

100

(=
-

-

mN m5%

Fig. 2. Level of social communication of
international students with other people

Maximum 3-point level of nostalgia under quarantine
conditions of training was demonstrated by 55,5%
foreigners (122 individuals). Distribution of the rest of
students by nostalgia rate is presented in Figure 3.

Nostalgia
150
100

50

mN m%

Fig. 3. Nostalgia level of international
students

Social adaptation of foreign citizens to the
environment was assessed by Social Environment
index. It was the highest 3-point in 44,1% students
(97 individuals), and 35,5% students (78 individuals)
demonstrated the next, 2-point level of social
adaptation to the environment. Figure 4 shows
distribution of all the students by the above rate.

Environment
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40
20
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Fig. 4. Level of social adaptation of
international students to the environment

Results of the examination of correlations
between separate components of social adaptation of
foreign citizens appeared to be rather interesting.

Thus, moderate direct correlation was found
between general social adaptation and social
distancing with other people (r=0,56, p<0,05),
nostalgia (r=0,58, p<0,05), social adaptation to the
environment (r=0,48, p<0,05).

High direct correlations were found between
social distancing with other people and nostalgia
(r=0,64, p<0,05), a moderate - between social
distancing and social adaptation to the environment
(r=0,43, p<0,05), and between nostalgia and social
adaptation to the environment (r=0,44, p<0,05).

Discussion

Due to pandemic caused by COVID-19, the
majority of the world universities transferred to
distance learning for various terms, which could not
but left its imprint on the level of social adaptation
of international students studying at them.

Transition to other forms of training is a complicated
task even in socially developed countries [8].

At the same time, virtual courses, elements of
distance learning, simulation technologies are rather
interesting for foreign citizens, since they are keen
on them and appreciate [9].

Thus, for example, at the universities of India up-
to-date technologies are introduced in order to assess
efficiency of stimulators and the use of multimedia
to master practical skills in resuscitation [10].

Our University experience is indicative of the
fact that during transition to distance learning
technologies and training in the conditions of
pandemic caused by COVID-19 the components of
social adaptation of international students remain on
rather high level. Thus, the level of general social
adaptation under the above conditions remained on
the highest and high rates among 55% international
applicants of higher education, and the rate of social
distancing and communication with other people was
in 41,4% of foreigners.

Maximum, 3-point level of nostalgia among
55,5% of foreign citizens under quarantine conditions
is understandable.

The fact that the rates of social adaptation to
the environment remained on the highest levels
practically among 80% respondents under conditions
of distance learning caused by COVID-19 pandemic
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is considered positive.

At the same time, direct interrelations are
found between general social adaptation and social
distancing with other people, nostalgia, social
adaptation to the environment, between social
distancing with other people and nostalgia, social
distancing and social adaptation to the environment,
and between nostalgia and social adaptation to the
environment.

Conclusions

One of the important components for academic
success of international students abroad is their
social adaptation.

At the same time, all the major components of
social adaptation in the form of general social
adaptation, social distancing and communication
with other people, nostalgia and social adaptation to
the environment remain on the highest or rather high
levels among the prevailing majority of international

applicants of higher medical education under
conditions of new forms of training during pandemic
caused by COVID-19.

Prospects for further research

In this respect further research of the components
of social adaptation, psychological and physical
elements of the personal-emotional adjustment and
development of programs to promote them is rather
promising.
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COLIAJTBHA AZANTALISA THOBEMHUX CTYAEHTIB B YMOBAX HABYAHHS
nrag 9YAC NAHAEMII COVID 19

1. Cagka, C. Caska, H. Boiimkesuu

BykoBuHCbKHIi 1epxkaBHUIA MeAUYHHI YHiBepcuTeT
(M. YepHiBui, Ykpaina)

Pesrome

Beryn. ComianpHa afanTalist € BaXKJIMBOIO CKIAaJOBOIO aJanTallii iHO3eMHHX CTYICHTIB IO HaBYaHHA B 3aKiamax ocBith. Kpamri
YCIIXH y HaBYaHHI y iIHO3EMHHUX CTYACHTIB MOB’sI3aHi 3 MOYYTTSM HAJIEKHOCTI 10 YHIBEPCUTETY Ta BUCOKUM PiBHEM MIKKYIIBTYpPaIbHOL
B3a€MO/Ii1. 3p03yMiJIo, 1110 BCi CKJIAJI0BI COIiabHOI alanTallii B yMOBaX HaBUaHHS IiJ] 4ac MaHaAeMil

COVID 19 3a3nanu cyTTeBuX 3MiH. e Bce 3HANIIIO CBOE BiT0OpakeHHS i Ha IICUXOJIOTIYHOMY CTaHi CTYAEHTIB, ke KOXKHA KpaiHa
nepeOyBaHHs HA TOM YM IHIIMH TEPMIiH 3aIpoBajniIa MEBHI KAPAHTHHHI 0OMEXEHHs, OIIbLIICTD 3 SKUX OYJIH TOCHTH CYTTEBUMHU QK J10
BBE/ICHHSI KOMEHIAHTCHKOI TOIMHY 1 3a00pOHH BUXOANTH 3 JOMY. B Takux yMoBax He MOXKHA BHKIIIOUATH i epekUBaHHS 3 00Ky 0aTh-
KiB, 3a Temnamu nommpeHas COVID 19 Ha GaTpkiBIIuHI Ta y KpaiHi HaBYaHHS, TTOCHICHHS HOCTAJIBTIYHUX ITOYYTTIB Uepe3 BiICYTHICTD
MOXJIMBOCTI EPETHHY KOPAOHY Ta IIOBEPHEHHS JJOAOMY 1 T.II.

Meta. MeToro Hamioi po6oTu OyJ10 JOCHTIPKCHHS. OCHOBHUX CKJIQJIOBHX, 10 (POPMYIOTH COIialibHY aIaNTaIlif0 B IHO3EMHUX CTYICH-
TiB B yMOBax KapaHTuHY, cnpuaunaeHoro COVID 19.

Marepian i metoam. Jociipkenns Britodano 220 iHO3eMHHUX CTY/ISHTIB, sKi HaBdanucs Ha 1-3 Kypcax. 3 MeToi0 00’ €KTUBI3aLil
Ta IMiJBUIIEHHS JJOCTOBIPHOCTI Pe3yJNIbTaTiB, OMUTYBAaHHS NPOBOJMIN aHOHIMHO B PaHIOMI30BaHOMY HOPSJIKY, IO BKJIIOYaB KOXKHOTO
TPETHOTO CTYJIEHTA 31 CBOTO KypCy HaBYaHHs. YBECh IEpeiK 3aruTaHb OyB CKOMIIOHOBAaHHUH B OJIHY aHKETY-OIUTYBAJIbHUK, Ha KOXKHE 3
SIKUX CTYACHT MaB HAaJaTu MMO3UTUBHY YU HETaTHBHY BiAnoBiab. ColianbHy afanTaniio CTy/IeHTIB IHO3EMIIIB 10 HABYAHHS Y MEIUIHOMY
yHiBepcuTeTi nij yac nangemii COVID19 nociimpkyBaian 3 BHKOPUCTaHHSIM ONMUTYBaJIbHUKA aJanTaiii cTyaeHTiB 10 konemky (SACQ),
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po3pobnenoro Baker and Siryk (1989,1994) 3 aBropcsknmu 3MiHamMu Ta MoaudikanisiMu. binst 85% 3 onuranux iHO3eMIiB OyIH BUXIIIMI
3 ganexoi Iuaii, 6imst 4% — 3 'ann, pemra 11% iHO3eMHUX CTyAEHTIB MpHOYITN Ha HABYAHHS 3 HIIMX KpaiH Asii, €Bponn, Appuxu Ta CIIA.

PesyabraTn gocaimkenns. [Ipu nepexoni Ha AUCTaHIINWHI OCBITHI TEXHOJIOTII Ta HaBYaHHS B yMoBax manaemii uepe3 COVID 19
CKJIAJIOBI COIianbHOI ajanTamii iHO3eMHHX CTYIEHTIB 3aJIUIIAIOTECS HAa JOCUTH BHCOKOMY piBHI. Tak, piBeHb 3aranbHOI comialbHOL
ajlanTanii B TaKUX yMOBaX HaBUaHHS 30epircs Ha HABUIIOMY Ta BUCOKOMY PiBHAX Yy 55% 3100yBadiB BUIOi MEANYHOI OCBITH 3 UMCIa
iHO3EMHHUX TPOMAJISIH, & PIBEHB COIIabHOIO THUCTAHIIIFOBAHHS Ta CIIIKYBAaHHS 3 IHIIUMHU JIFOIbMH MakCUMaIbHUM OyB y 41,4% iHO3eM-
1iB. PiBens HoCTaNbTii OyB MaKCUMaIBHUH y 55,5% IHO3eMIIIB Yy KapaHTHHHUX YMOBAX HAaBYAHHS, a IIOKa3HUKHU COIiaIbHOI afjanTamii 10
OTOUYIOUOTO CepeoBHIa 30epiraanucs Ha HAUBUINUX PiBHAX y Maibke y 80% omnmuTaHux.

[Ipy LpOMY iCHYIOTH MPSIMI KOPEJSILiNHI B3a€MO3B’SI3KM CEPEAHBOTO Ta CHIIBHOTO PIBHIB MiX 3arajbHOIO0 COLIaJbHOIO aaNTalli€ero
Ta COLIaJIEHUM AMCTAHI[IIOBAHHSM 3 IHIIMMH JIFOABMH, HOCTANBTIEI0, COIIATBHOIO a/IalTAIl€I0 O OTOUYIOUOT0 CEPEeIOBHINA, a TAKOK
MIXK COIIaIbHUM JUCTAHIIFOBAHHSIM 3 1HIIUMH JIIOABMH Ta HOCTAJBIIE0, COIaIbHUM AUCTAHIIIFOBAHHIM Ta COLIaJbHOK aJalTalli€ro 10
OTOUYYIOYOTO CEPEeJOBHINA i Mi’K HOCTAJIBII€I0 Ta COLIANBHO0 aJaNTalli€lo 10 OTOYYIOYOT0 CEPEeIOBHIIIA.

BucnoBkn. OHi€I0 3 BAXIMBUX CKIAJOBHX JUISl YCHINTHOTO HABYAHHS iHO3EMHHX CTY/ICHTIB 32 KOPJOHOM € IXH coliajibHa a/janTa-
uis. [Ipu npoMy BCi OCHOBHI CKIIJ0BI COLiaNbHOI afanTamii y BUINIAAL 3aTajbHOI COIiaabHOI aanTalii, COlialbHOTO JUCTAHI[IFOBAHHSI
Ta CIIJIKYBaHHS 3 IHIIUMH JIFOIbMHU, HOCTAJBTII Ta COIiaNIbHOI aaanTaiii 10 0TOYYIUOro CepeIoBuUINa 30epiraroThesi Ha HAUBUIIIOMY 200
JIOCHTh BICOKOMY DIBHSX Y II€peBaXKHOI KUIBKOCTI 3/100yBadiB BUIOT MEIMYHOI OCBITH 3 YHCJIAa IHO3EMHUX TPOMA/ISIH B YMOBaX HOBHX

(hopm HaBUaHHA Wi yac nanaemii, cnpuaunaeHoi COVID 19.

Ki1ro4oBi cj10Ba: couiansua aganraris; iHo3eMHi crynentu; HaBdanus, COVID 19.
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Summary

According to literature sources, the real frequency of many umbilical cord pathologies differs significantly from the
statistical data indicated by researchers in their works (from 15% to 38%). The implementation of a system of diagnostic
and treatment and preventive measures, based on mandatory antenatal and postnatal assessment of the features and
characteristics of the umbilical cord, allows to improve perinatal outcomes and reduce perinatal morbidity.

The aim of the work was to identify the main risk factors of umbilical cord pathology and negative perinatal
consequences, to develop elements of standardization of antenatal and postnatal diagnosis of umbilical cord
pathology.

Research materials and methods. A retrospective assessment of medical documentation data (3,280 individual
medical records of pregnant women) made it possible to establish the frequency of umbilical cord pathology in the
population. In the future, a more detailed extended antenatal and postnatal examination of the umbilical cord and
placenta after delivery was carried out in 637 patients of reproductive age with pregnancy complicated by pathology
of the umbilical cord (main group). The control group was formed by 40 patients with an uncomplicated course of
pregnancy and live birth of full-term healthy children.

The study was conducted taking into account the main principles of the Helsinki Declaration on Biometric
Research and the powers of the GCH ICH, in accordance with biometric norms with compliance with the principles
of confidentiality and ethics (excerpt from protocol No. 128/22 of the meeting of the Bioethics Commission dated
September 29, 2022, Ivano-Frankivsk National Medical University, Ministry of Health of Ukraine).

Data analysis was performed using the Statistica 7.0 package of statistical programs (StatSoftinc., USA). The
association of independent variables with the condition being studied is presented as odds ratio (OR) and 95%
confidence interval (CI).

The materials of the article are the result of the research of the complex research work fragment of the Department of
Obstetrics and Gynecology named after 1.D. Lanovyi of the Ivano-Frankivsk National Medical University: “Development
of diagnostic tactics and pathogenetic substantiation of effective methods of preserving and restoring reproductive
potential and improving parameters of a woman's quality of life in obstetric and gynecological pathology” (state
registration number 01210109269, implementation dates 2021-2026 ), the author is a co-executor of the topic.

Research results and their discussion. The following data were noted: an excess of the population norm of the
length of the umbilical cord, a high proportion of eccentric and marginal insertion of the umbilical cord (22.14%)
and umbilical cord coiling (33.28%), a decrease in the proportion of the reference limits of the umbilical cord
tortuosity index (15.86%), in 56.7% of observations, the specific gravity of the umbilical cord was lower. Probable
risk factors for umbilical cord pathology with a predominance of age over 35 years, nicotine addiction in pregnant
women, multiple fertility, use of IVF programs, change in the amniotic fluid index, overweight and obesity, other
clinical conditions associated with metabolic disorders (gestational diabetes, insulin resistance) were identified.

Conclusion. The share of the umbilical cord pathology both in the isolated type and in the combination of
characteristic features of the umbilical cord is 40.98%. The increase in the risk of negative perinatal consequences
has a close relationship with the umbilical cord pathology and the combination of different types of pathology, as well
as the addition of gestational complications, which allows for the formation of screening programs and optimization
of the diagnostic algorithm.

Key words: Umbilical Cord Pathology; Placental Dysfunction; Reproductive Disorders; Perinatal Morbidity;
Risk Factors, Overweight, Obesity; Gestational Diabetes.

Topicality

According to literature sources, the real
frequency of many umbilical cord pathologies
differs significantly from the statistical data
indicated by researchers in their works (from 15%

14

to 38%) [1-4]. As demonstrated by the studied
literary sources, on the modern scientific discussion
panel the question of the relationship between the
pathology of the umbilical cord and its insertion, as
well as reproductive losses in such pregnancy, are
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usually presented in foreign studies; unfortunately,
domestic scientific search contents are sporadic and
unsystematized [1-4]. The thanatogenic value of
umbilical cord abnormalities is often exaggerated, or
retains aspects of underestimation and controversy |2,
3, 5]. However, they can also significantly worsen the
perinatal outcome when combined with pathology or
against the background of gestational complications,
which requires systematization of diagnostic
approaches and standardization of treatment and
preventive measures when they are detected [5]. The
combination of umbilical cord pathology with placental
dysfunction, preeclampsia, arterial hypertension,
gestational diabetes can serve as markers of potential
fetal distress [1-4]. Therefore, the introduction of a
system of diagnostic and treatment and preventive
measures, based on mandatory antenatal and postnatal
assessment of the characteristics of the umbilical
cord, allows to improve perinatal outcomes and reduce
perinatal morbidity.

The aim of the work was to identify the main
risk factors of umbilical cord pathology and negative
perinatal consequences and to develop elements of
standardization of antenatal and postnatal diagnosis
of umbilical cord pathology.

Research materials and methods

At the first stage, a retrospective evaluation of
medical documentation data was carried out — 3,280
individual medical records of pregnant women who
were observed in the family planning center at the
Municipal Non-Commercial Enterprise “Ivano-
Frankivsk Regional Perinatal Center of the Ivano-
Frankivsk Regional Council”. According to the
developed maps, 82 parameters were evaluated,
including anthropometric parameters, body mass
index (BMI), indications of social and professional
status, frequency of harmful habits (smoking),
parity of pregnancy, its course and birth outcomes.
Subsequently, a more detailed analytical processing
of the data of an extended antenatal and postnatal
examination of the umbilical cord and placenta
after childbirth in 637 patients of reproductive age
with pregnancy complicated by the pathology of the
umbilical cord (main group) was carried out. The
control group was formed by 40 patients with an
uncomplicated course of pregnancy, childbirth and
live birth of full-term healthy children. Exclusion
criteria were: malformations of the fetus, fetopathy
associated with other conditions, severe somatic
diseases, refusal of the patient to participate in the
study. An extended antenatal examination of the
umbilical cord included: determination of the number
of vessels of the umbilical cord, measurement of
their average diameter, evaluation of the umbilical
cord tortuosity index, determination of the place of
insertion to the placenta, wrapping of the umbilical
cord around the neck (nuchal cord) and other parts of
the body. An extended macroscopic examination of
the placenta consisted in determining the dimensions
of the placenta (average diameter, thickness) weight,
length and weight of the umbilical cord with the
determination of its specific gravity (g/cm), vector of
the umbilical cord twist and umbilical cord tortuosity
index, the type of insertion to the placenta (central,

eccentric, marginal, velamentous, insertio furcata)
and diagnosis of true and false umbilical cord knots.

The study was conducted taking into account
the main principles of the Helsinki Declaration on
Biometric Research and the powers of the GCH ICH,
in accordance with biometric norms with compliance
with the principles of confidentiality and ethics
(excerpt from protocol No. 128/22 of the meeting
of the Bioethics Commission dated September 29,
2022, Ivano-Frankivsk National Medical University,
Ministry of Health of Ukraine).

Data analysis was performed using the Statistica
7.0 package of statistical programs (StatSoft Inc.,
USA). The association of independent variables with
the condition under study is presented as odds ratio
(OR) and 95% confidence interval (CI).

The materials of the article are the result of the
research of the complex research work fragment of
the Department of Obstetrics and Gynecology named
after I.D. Lanovyi of the Ivano-Frankivsk National
Medical University: “Development of diagnostic
tactics and pathogenetic substantiation of effective
methods of preserving and restoring reproductive
potential and improving parameters of a woman’s
quality of life in obstetric and gynecological
pathology” (state registration number 01210109269,
implementation dates 2021-2026 ), the author is a
co-executor of the topic.

Research results and their discussion

The terms of diagnosis of umbilical cord pathology
ranged from 11 to 40 weeks of pregnancy; in every
third case, umbilical cord insertion anomalies
or its pathology were diagnosed after delivery.
Characterizing the frequency of umbilical cord
pathology (Figure 1) at the stage of a retrospective
study, the following should be noted: the syndrome of
a single umbilical vessel (SUV) is the rarest type of
its pathology and was observed in 29 cases (0.88%).

23,99

4,69
= €ATI * Jedinnr sapronosoro cryina

Habpsak mynosunn
= Bysau nynosuum

OGBHTTH NYNOBHHN
= Kpacse npukpinaenns
Figure 1. Structure of umbilical cord
pathology, p=3280, %

The so-called “thin” umbilical cord (<0.5 g/cm)
(Wharton’s jelly deficiency) — in 349 observations
(10.64%), “thick” umbilical cord (1.1 g/cm) — in 369
cases (11.25%), umbilical cord wrapping around the
neck and parts of the body — in 948 patients (28.90%),
true umbilical cord knots — in 154 (4.69%). Other
conditions, such as anomalies of the umbilical cord
insertion, were noted in 688 cases (20.98%), while
a marginal one — in 361 (11.01%), velamentous — in
259 women (7.89%), insertio furcata — in 68 cases
(2.07%). Prolapse of the umbilical cord was found in
19 patients (0.58%), absolutely short umbilical cord
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—1n 83 (2.53%), long (>70 cm) — in 1384 observations
(42.19%), hypocoiling—in 787 (23,99%), hypecoiling
—in 426 cases (12.99%), a combination of different
characteristics of the umbilical cord was noted in
987 cases (30.09%). Thus, a significant share of the
pathology of the umbilical cord was established in
1344 cases (40.98%) both in an isolated type and
in a combination of characteristic features of the
umbilical cord.

The next stage of the study was the assessment
of the age factor, features of gynecological and
somatic morbidity and reproductive potential in two
studied groups — the main group (637 patients), 29
of them had SUV, 349 patients had Wharton’s jelly
deficiency, 259 women with a velamentous insertion
of the umbilical cord. The control group consisted of
conditionally healthy pregnant women (40 patients)
(Figure 2).

Isolated forms of
umbilical cord (
pathology. p=231

Main group.
p=637

Control group,

p=40

pathology

Combined forms
of umbi cord

Amniotic membr
attachment of the
cord, p=107

SUV+"thin" umbilical cord or
insertion pathology. p=19

"thin" umbilical cord or
insertion pathol ]

Combination of three
pathologies, p=107

Figure 2. Study groups of patients with pregnancy complicated
by umbilical cord pathology, p=637.

It should be noted that at this stage of the scientific
search, the formed groups demonstrated isolated types
of the umbilical cord pathology in 231 cases (36.26%)),
while a combination of characteristic features of the
umbilical cord (in particular, with Wharton’s jelly
deficiency, or with a velamentous insertion of the
umbilical cord or a combination of a “thin” umbilical
cord, SUV and umbilical cord insertion pathology)
were noted in 406 observations (63.74%).

The studied groups differed in the average age
of 37.3+£3.1 years — in the basic main group versus
28.2+1.3 years — in the control; pregnant women over
the age of 30 made up 121 patients (18.99%), and at
the age over 35 years old — 246 persons (38.62%). In
the main group, the high parity of pregnancies and
the share of primiparous women were comparable,
while in the control group the parity of pregnancies
was lower (32.5%). The use of IVF programs was
noted in 146 cases (22.92%), the frequency of
multiple pregnancy both with isolated and combined
pathology of the umbilical cord was in 30.76%
(196), the share of microparesis and polyparesis was
17.89% (114) and 13.65 % (87) respectively, which
is significantly higher than the population norm. The
distribution of newborns by gender showed a higher
proportion of male fetuses (363 — 56.98%).

As a result of the study, it was established that
in the cohort of patients with a combination of
selected features of the umbilical cord and types of
its insertion, patients over the age of 35 years (246 —
38.6%) are significantly more common compared to
17.5% in the control group (p<0, 05). The umbilical
cord pathology was noted mostly in patients who
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suffer from cardiovascular diseases (226 — 35.48%),
acute respiratory infection, influenza and in those
who underwent COVID-19 in the first trimester
of pregnancy (152 — 23.87%), chronic nicotine
addiction (211 — 33.12 %), arterial hypertension
(149 - 23.39 %), endocrine pathology (thyroid
diseases, carbohydrate metabolism disorders, insulin
resistance, etc.) (147 — 23.08 %), varicose veins
of the lower extremities (203 — 31.87 %), chronic
foci of infection (pyelonephritis, asymptomatic
bacteriuria, etc.) (236 — 37.05%). A high body mass
index in the main group (248 patients, 38.93%)
should be emphasized; excess weight and body mass
index above 30 kg/m2 were significantly more often
observed in women with pregnancy complicated by
umbilical cord pathology, against the data in the
control group — in 7.5% (p<0.05).

Peculiarities of the course of pregnancy are
characterized by an increase in the share of
preeclampsia (226 — 35.48% against 17.50% in the
control, p<0.05), premature births (115 — 18.05%)
and the birth of low-birth-weight children (12.56% in
the absence of control, p<0.05), every third pregnant
woman (198 — 31.08%) with a threat of spontaneous
abortion was hospitalized (Figure 3). It should be
noted that with isolated types of the umbilical cord
pathology, premature termination of pregnancy
was revealed in (26) 11.68% of cases, while with
the combined type almost twice (1.9 times) more
often — in (89) 21.92% (p<0.05). The birth weight
of children was 2384.0£29.6 g, and in the control
group — 3468.0+31.8 g (p<0.02). It was established
that the weight of fetuses, even with isolated types,



PE3YNbTATU ANCEPTALINHUX TA HAYKOBO-AOCHIAHWUX POBIT / RESULTS THESIS AND SCIENTIFIC - RESEARCH

is significantly lower than the population norm, and the
birth of full-term low-weight newborns was 12.56% (29).

Caesarean section was performed for almost every
fifth patient — 126 (19.78%), vacuum extraction and
obstetric forceps were used in 52 cases (8.16%). The
score on the Apgar scale was significantly lower than
in the general population, and at the first minute
it was 7 points and below in every third patient
(30.93%), at the fifth minute —

in 92 observations (14.44%), first of all, in the
case of the addition of gestational complications

40

[3HAYEHME]*

(placental dysfunction and preeclampsia).

Neonatal morbidity in the indicated category of
patients was increased, even with full-term pregnancys;
121 newborns (18.99%) required oxygen support, 19
(2.98%) required mechanical support (ventilation),
the discharge was delayed for more than 8 days in 249
patients (39.09%), and the share of those transferred
to the second stage of the nursery was 7.06% (45).

The results of the postnatal examination of the
placenta and the umbilical cord are presented in
Figure 4.
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Figure 3. Perinatal consequences of pregnancy complicated by the umbilical cord

pathology, p=637, %.
Note. * - the difference is significant relative to the data of the control group, p<0.05.
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Figure 4. Peculiarities of postnatal examination of the placenta and umbilical cord, p=637, %.

Note. * -

Extended antenatal and postnatal examination
of the umbilical cord showed the following: the
length of the umbilical cord significantly exceeded
the population norm (69.8+8.9 vs. 56.2+4.4 cm in
the control, p<0.05), and the share of long umbilical
cords (70 cm and more) was in 236 samples (37.05%),
absolutely short umbilical cord was in 23 patients
(3.61%), the frequency of eccentric and marginal
insertion of the umbilical cord was revealed in 141
observations (22.14%), the umbilical cord wrapping

the difference is significant against the data of the control group, p<0.05.

around the neck and around other parts —in 212 cases
(33.28%). The specific gravity of the fetal fragment
of the umbilical cord was significantly higher than
that of the placental fragment (0.9 g/cm vs. 0.6 g/
cm), in the dynamics of ultrasound monitoring, the
diameter of the umbilical cord decreased from the
fetus to the placenta from 17.6 mm to 15.4 mm, the
diameter of the vein and the average diameter of the
umbilical artery increased slightly (from 7.6 mm
to 8.2 mm — for the vein and from 3.6 mm to 4.0
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mm — for the artery), while a uniform linear increase
in the diameter of the vessels of the umbilical cord
was noted up to 28-30 weeks of pregnancy, after
which the growth of blood vessels in this cohort of
patients was practically not noted, including due to
the regression of Wharton’s jelly.

We noted a rather wide range of indicators
of the umbilical cord weight from 20 g to 140 g;
almost half of the samples were in the range from
30 g to 60 g. The range from 0.5 g/cm to 1.1 g/cm
should be considered the population norm of the
specific gravity of the umbilical cord in a full-term
uncomplicated pregnancy. In 56.7% of observations,
the specific gravity of the umbilical cord was lower
and ranged from 0.3 g/cm to 0.6 g/cm. According
to the results of the postnatal measurement of the
umbilical cord tortuosity index, the parameters
according to generally accepted criteria (0.3/cm)
were noted only in 15.86% of cases.

Discussion issues of this problem are multifaceted.
According to Hayes DJL, et al., anomalies of the
development of the umbilical cord are usually
described in the literature as clinical conditions of
disruption (reduction or critical suspension) of fetal
blood flow due to a changed structure of the umbilical
cord or functional failure [6-8]. The umbilical cord is
a continuation of the fetal cardiovascular system, an
anatomical bridge between the placenta and the fetus
[9]. This structure is critical to human development,
it ensures fetal mobility within the gestational sac
and is protected by unique, reliable anatomical
features including the length of the umbilical cord,
Wharton’s jelly, two umbilical arteries, coagulation,
and suspension in amniotic fluid [9]. All of these
functions contribute to the protection and buffering
of this important structure from potentially harmful
forces of coiling, shifting and compression during
pregnancy, especially during labour [10-13]. In
scientific sources, there are informative reports
indicating a strong association between the diameter
of the umbilical cord and the weight of the placenta
and the weight of the newborn [14-16]; the connection
with oligohydroamnion, fetal distress, delayed fetal
development, perinatal mortality and morbidity has
also been proven [1, 4, 17-19].

Another prospective study by Lee SM, Kim DY
et al. demonstrated that thin umbilical cord diameter
was associated with low Apgar score, intensive care
unit stay, and need for oxygen support. The authors
concluded that the assessment of the diameter and
condition of the umbilical cord in newborns is
an important tool for the prevention of negative
perinatal consequences [20].

With hypercoiling of the umbilical cord vessels,
premature birth, delayed fetal development (up to
32%), an increase in the resistance index, systolic-
diastolic ratio in the umbilical cord arteries and
aorta of the fetus, as well as an increase in prenatal
morbidity and mortality [21, 22] are observed more
often. If we focus is on the single umbilical artery
(SUA) syndrome, it should be noted that it is the
most frequent anomaly associated with perinatal
morbidity and mortality, although the information
about this syndrome is contradictory and debatable,
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as are the data on the frequency range from 0.13%
to 3.9 % [23]. In the literature, there are reports that
children with SUA are less often born in Japan and
among representatives of the Negroid population;
they are more often female fetuses, and the presence
of isolated SUA 1is associated with low-birth
weight and is an indirect indicator of chromosomal
abnormalities,  congenital = malformations  and
premature birth [23, 24]. When carefully evaluating the
history, a number of scientific reports put forward the
position that the cause of non-dividing of one artery
into two arteries is the influence of a damaging factor
at the 6-7th weeks of pregnancy, and, as confirmation,
the authors demonstrate frequent acute respiratory viral
infections in the 1st trimester, a high proportion of
smoking, diabetes mellitus and hyperglycemia [23, 24].

According to the results of our research, possible
risk factors for umbilical cord pathology were
identified, dominated by age over 35 years (OR=2,68;
95% CI:2,08-3,46, p<0,05), nicotine addiction
(OR=2,33; 95% CI:1,02-5,37, p<0,05), multiple
pregnancy (OR=5,48; 95% CI:1,67-17,99, p<0,05),
IVF programs (OR=11,59; 95% CI:1,58-85,13,
p<0,05), change in amniotic fluid index (OR=4,15;
95% CI:1,46-11,81, p<0,05), overweight and obesity
(OR=7,87; 95% CI:2,39-25,78, p<0,05), other
metabolic disorders (gestational diabetes, insulin
resistance) (OR=3,7; 95% CI:1,12-12,17, p<0,05). An
increase in the risk of negative perinatal outcomes has
a close relationship with the pathology of the umbilical
cord (in particular, amniotic membrane attachment
of the umbilical cord) (OR=2,5; 95% CI:1,51-4,13,
p<0,05), a combination of types of umbilical cord
pathologies (OR=1,85; 95% CI:1,28-2,67, p<0,05),
the addition of gestational complications, such as
prematurity (OR=2,06; 95% CI:1,23-3,45, p<0,05),
preeclampsia (OR=3,06; 95% CI:1,01-4,66, p<0,05),
fetal growth retardation syndrome (OR=3,96; 95%
CI:2,6-6,04, p<0,05), gestational diabetes (OR=1,89;
95% CI:1,21-2,95, p<0,05).

Conclusion

The share of the umbilical cord pathology both
in the isolated type and in combination is 40.98%.
Development of screening programs based on
identified risk factors and optimization of the
diagnostic algorithm with detailed antenatal and
postnatal assessment of the structural components
of the umbilical cord and the placenta will create
prerequisites for the development of preventive
measures and improvement of perinatal indicators in
this category of patients.

Prospects for further research

The research of the criteria for standardization of
antenatal and postnatal assessment of the structural
components of the umbilical cord and the placenta
with the aim of developing a diagnostic algorithm
for possible perinatal complications, obstetric tactics
and delivery is promising.
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Pesiome

Beryn. 3a maHumu JliTepaTypHHX JOKepell, peajbHa 4acTOTa 0araTrboX MATOJOTIYHHX CTaHIB ITyNMOBHHU 3HAYHO BIAPI3HAETBCS Bif
CTaTUCTHUYHUX TOKA3HHKIB, 3a3HAYEHNUX TOCIITHUKAMH y CBOiX podoTtax (Big 15 % 1o 38 %). BripoBakeHHs CHCTEMH AiaTHOCTUYHHX
1 JIiKyBaJbHO-MTPO(DIIAKTUIHNX 3aX0/1iB, 3aCHOBAaHUX Ha 00OB'SI3KOBil aHTEHATAJIBHIN 1 OCTHATAIBHIHN OLIHIII 0COOIMBOCTEH 1 XapaKTe-
PHUCTHK ITyIIOBHHHOTO KaHATHKa, {O3BOJISIE MOJIIIINTY NIepUHATAIbHI Pe3y/IbTaT! Ta 3HU3UTH IIEPUHATAIBHY 3aXBOPIOBAHICTb.

MeToro po0OTH CTaJ0 BUIUINTH OCHOBHI ()aKTOPH PU3HKY IATOJOT] MyOBUHH Ta HETATHBHUX MEPHHATATBHUX HACTIAKIB Ta PO3-
POOUTH eNeMeHTH CTaHJapTH3AaLil aHTEeHATAIBHOI Ta TIOCTHATAIBHOT JIIarHOCTHKY MATOJOTIi TyTOBHHHU.

Marepiaau Ta MeToqH q0cTiTKeHHs. [IpoBeicHa peTPOCIICKTHBHA OLlIHKA JaHUX MEIMYHOT JoKyMeHTauii — 3280 1HIHBiyaIbHIX
KapT BariTHUX JO3BOJIMIA BCTAHOBUTH YACTOTY MATOJNIOTIi MyMOBUHM y HOMYNAMii. Y MOJaabIIOMy MPOBEAEHO OLIBII JeTalbHE PO3IIHN-
peHe aHTeHaTaJbHE i MOCTHATAIBHE JOCII/UKCHHS IyTIOBUHH Ta IUIALCHTH ITiCJISl PO3POUKEHHS y 637 MallieHTOK perpoayKTHBHOTO BiKy
3 BariTHICTIO, YCKJIAJJHEHOIO IaTOJIOTIEI0 ITyIIOBHHHOTO KaHaTHKa (0CHOBHA rpyma). KonTponsHy rpymy chopmysann 40 mamieHTOK 3
HEyCKIaJHEHUM NepeOiroM BariTHOCTI Ta JKUBOHAPOKEHHSAM JOHOIIECHHUX 3M0POBUX HIiTEH.

JlociikeHHsT IPOBE/ICHO 3 YpaxXyBaHHSM OCHOBHHX NMPHHIMIIB [ eNbCiHChKOI Aekiapartii 3 GioMeTpUYHNX JOCIIUKEHb Ta TOBHOBAKECHb
GCH ICH (1996 p.), 3rizHo 3 6ioMeTpUIHIMI HOPMaMH 13 JOTPUMAHHSIM HPUHINIIB KOH(DIICHIIHHOCTI Ta eTHKH (BUTAT 3 rpoTokory Ne 128/22
3acitaHHs KoMicii 3 muTaHb 6ioetrku Big 29.09.2022 p. IBano-OpaHKIBCHKOr0 HALIOHATFHOTO MEAMYHOTO YHiBepcutety MO3 Yipainn).

AHani3 TaHNX BUKOHAHO 3 BUKOPHCTaHHSAM MaKeTy CTaTUCTUYHMX mporpaM Statistica 7.0 (StatSoftInc., CIIIA). 3’5130k He3aIeKHIX
HepeMIHHHX 31 CTAaHOM, SIKMI BUBYAJIHN, IpeCcTaBIeHo 3a BigHomeHHs maHciB (OR) ta 95 % nosipunm intepsanom (CI).

Marepiajau cTaTTi € pe3ynbTaToM J0CIIKEHb (PParMeHTy KOMIUIEKCHOI HayKOBO-IOCTITHOT poOOTH Kadeapu akyniepcTsa Ta Ti-
Hekounorii im. [.J].JlanoBoro IBano-®paHKiBCHKOTO HAI[IOHANIBFHOTO MEIUYHOTO yHiBepcuTeTy: «Po3poOka MiarHOCTHYHOI TAaKTHUKH Ta
MaTOTCHETHYHE OOTPYHTYBAHHS e()eKTUBHUX METOMIB 30epeKCHHS Ta BITHOBIECHHS PEIPOAYKTUBHOTO MOTEHIATy Ta ITOKPAIICHHS Ma-
paMeTpiB AKOCTI KUTTS JKIHKH MPH aKyHIEPChKiil Ta riHekonoriuHiil maromuorii» (Ne nepskaBaoi peectpamii 0121U109269, Tepminu Bu-
koHaHHs 2021- 2026 poku), aBTOp € CIiBBUKOHABIIEM TEMHU.

PesyasTaTn nocaixxkenHs Ta ix o6ropopenns. byio npogeMoHCTpOBaHO EpEeBUIIICHHS NOMYJAIIHHOT HOPMHU JOBXXHHU ITyTIOBUHM,
BHCOKY YacTKy €KCIIEHTPUYHOTO Ta KPa€BOTO MpHKpirueHHs mymnosuau (22,14 %) Ta i o6BuTTs (33,28%), 3HMKEHHS 9acTKu pede-
PEHTHHX MEX iHAeKcy 3BHBHUCTOCTI mynoBuHU (15,86 %), y 56,7 % crnocrepexeHs mUTOMa Bara IylmoBUHHU Oylia MeHIIO0. BuaineHo
IMOBIpHI YMHHUKY PH3UKY IaTOJIOTII IIyIIOBUHY, JIe JOMIHY€ BIiK cTapiie 35 poKiB, HIKOTHHOBA 3QJISKHICTh y BariTHUX, OaraToInmiad,
BuKopuctanHs nporpam [VF, 3MiHa iHeKCy HABKOJOIUTIIHUX BOJ, HaAMIpHA Bara Ta OXKMPiHHS, 1HII KITIHIYHI CTaHHU, OB’ s3aHi 13 MeTa-
0ONYHNMH MOPYLICHHAMH (TecTaliiHuil 1iabeT, IHCYTIHOPE3UCTEHTHICTB).

BucHoBok. YacTka maroorii MyImoBHHHOTO KaHATHKY SIK Y 130JIbOBAHOMY BapiaHTi, TaK i y MOE€JHAHHI XapaKTEPUCTHUHUX OCO-
6nmBocTeil mynosuHu ctaHoBUTh 40,98 %. 3pocTaHHA PU3NKY HETaTHBHUX IEPUHATANBHUX HACHIAKIB Ma€ TiCHMI B3a€MO3B’SI30K 3
MaTOJIOTIE€I0 MYTIOBUHHOTO KAaHATHKY Ta MOEJHAHHSAM Pi3HUX BapiaHTiB MATOJOTII, a TAKOXK MPHETHAHHIM IeCTaliifHUX yCKIIaJIHEeHb, 110
J103BOJISIE (POPMYBATH CKPIH-IPOTPAMHU Ta ONTHMI3yBaTH JIarHOCTHYHUH aJTOPUTM.

Kunro4oBi cj10Ba: naromoris mynopuHu; mnaneHTapHa AMCQYHKIS; PENpPOAYKTHBHI MOPYIIEHHS; TIepHHATAIbHA 3aXBOPIOBA-

HiCTh; (haKTOPH PU3MKY; HAAMIpHA Bara; OXKMpPiHH; recTauiifHuii niaber.
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PECULIARITIES OF THE FORMATION
OF THE FUNCTIONAL SYSTEM "MOTHER-
PLACENTA-FETUS" BY THE INFLUENCE

A.A. Zhyvetska-Denysova, 1. 1. Vorobiova,
OF SMALL DOSES OF RADIATION

N. Ya. Skrypchenko, S. M. Tolkach,
N. V. Rudakova, Yu. M. Bondarenko,
S. K. Stryzhak

SI“Institute of Pediatrics, Obstetrics, and Gynecology
named after Academician O. M. Lukyanova of the
National Academy of Medical Sciences of Ukraine”
(Kyiv, Ukraine)

Summary

Introduction. 137Cs ecosystem pollution is a source of radiation for humans. Undifferentiated cells capable of rapid
division are the most vulnerable to ionizing radiation. Therefore, the fetoplacental and immune systems should be expected
powerful responce to ionizing radiation. The functional capacity of the placenta determines pregnancy scenarios.

Aim: to study the features of the formation of the fetoplacental system under the influence of low doses of
radiation.

Materials and methods. Pregnant women were in two groups, according to the design. The main (1) group included
60 women with reproductive losses in their history and a threat of termination to the current pregnancy, control (2)
group consisted of 30 women with a physiological course of pregnancy and an uncomplicated anamnesis. The found
incorporation of 137Cs in the placentas of the women of the studied groups was on p-spectrometry. The nature of
placental damage was studied using the pathomorphological examination. The expressions of vimentin and CEA were
studied in the structures of the placenta using immunohistochemistry. The effects of radiation on the functional system
"mother-placenta-fetus” was determined in immunological, hormonal, biochemical, and bacteriological studies.

The study was approved by the Medical Ethics Commission of the State Institution "Institute of Pediatrics,
Obstetrics and Gynecology named after Academician O. M. Lukyanova of the National Academy of Medical Sciences
of Ukraine" (Protocol No. 3 of 07.06.2017).

The results were statistically processed on a PC using Microsoft Excel-2016 using Fisher's angular transformation
criterion. Differences in comparative values are considered probable if p < 0.05 (probability index more than 95%).

The research was carried out as a fragment of the research work of the State Institution "Institute of Pediatrics,
Obstetrics and Gynecology named after Academician O.M. Lukyanova of the National Academy of Medical Sciences
of Ukraine" "To develop the latest and improve existing technologies for the diagnosis, prevention and treatment
of premature abortion in women with miscarriage, taking into account the placenta passport” (2018-2020). Code
BH.20.00.02.18, state registration number 0118U000039, KIIKB 6561040.

Research results. According to the results, chronic radiation stress plays a decisive role in the multifactorial
nature of placental dysfunction and antenatal losses. Activity up to 1.0 Bq/kg of 137Cs does not affect the course
of gestation. The compensatory capacity of the placenta remains preserved at the accumulation of 1.1 to 4.4 Bq /
kg of 137Cs. It is possible to prolong the pregnancy until term delivery. As a result of exposure to 4.5-10.4 Bq/kg of
137Cs, the stroma of the maternal surface of the placentas is damaged. At the same time, the pregnancy is terminated
prematurely, at 28-36 weeks + 6 days, but thanks to the preservation of compensatory reactions in the placenta, the
children are born alive. Accumulation in placentas of more than 10.4 Bq/kg of 137Cs is a probable factor in antenatal
death of the fetus and early premature birth, as both maternal and fetal structures of the placenta are damaged.

Conclusions. Internal irradiation by incorporated 137Cs damages the architecture of the placenta, which
complicates the course of gestation. Extreme effects depend on the volumetric activity incorporating 137Cs and
compensatory placental properties. The placental accumulation of 4.5 to10.4 Bq / kg of 137Cs triggers premature
labor. Accumulation in the placenta of more than 10.4 Bq / kg 137Cs is a probable factor in antenatal fetal death
and premature birth. An imbalance of steroid hormones and peroxide hemostasis system are predictors of placental
dysfunction and termination of pregnancy. Expression of vimentin is a marker of placental destruction by internal
exposure to radionuclides. Expression of CEA is a marker of premature birth and the antenatal death of the fetus.

Keywords: Pregnancy; Placenta; Reproductive Losses; 137Cs; Vimentin, CEA.

Introduction

Defining markers of premature birth is an urgent need
for modern obstetrics science. Premature birth is often
the result of complex pathophysiological phenomena of
uncertain etiology [1-5]. The frequency of premature
birth is 75% of all pregnancy losses [3, 5]. Modern
diagnostics, pre-pregnancy preparation, pathogenetic
treatment, and the latest delivery technologies cannot
always prevent fetal loss. Scientists are trying to
find the causes of reproductive losses by studying

local processes in the placenta [6-13]. The internal
irradiation with incorporated radionuclides is a factor
that disrupts the architecture of the placenta [6,14]. In
this regard, the problems in Chornobyl are interesting
from the view of consequences for the "mother-
placenta-fetus" functional system. More than 36 years
have passed since the accident at the Chornobyl NPP
(ChNPP), which no analogs in the world in terms of
the variety of radionuclides, the area affected, and the
consequences [15, 16]. 137Cs pose the greatest danger
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to the population due to contamination of soil, drinking
water, and agricultural products. The power of internal
irradiation determines the content of the isotope in the
final products of agricultural production. The area of
137Cs radioactive contamination in Ukraine in 1986
was 53.5 thousand km2. In a radius of 300 km from
the Chornobyl NPP, 137Cs contamination was the
largest and amounted to 1500 kBq / m2. Due to the
radioactive decay, the area of agricultural land with
137Cs contamination above 37 kBq / m2 has three
decades later halved [16]. However, radioisotope
contamination of the ecosystem remains a source of
external and internal human exposure. Undifferentiated
cells capable of rapid division are the most vulnerable
to ionizing radiation. Therefore the fetoplacental and
immune systems should be expected powerful respond
to ionizing radiation. The functional capacity of the
placenta determines pregnancy scenarios.

The work aims to study the features of the formation
of the fetoplacental system under the influence of low
doses of radiation.

Materials and methods

The pregnant women have carried out examinations in
laboratories at the SI “Institute of Pediatrics, Obstetrics,
and Gynecology named after Academician Elena M.
Lukyanova of the National Academy of Medical Sciences
of Ukraine”. All pregnant women are Ukrainian, without
chronic somatic pathology. The mean age of women
was 33.4 + 5.2 years. More women (69.4%) live in Kyiv
and the region. Respectively, in the western, eastern,
and central regions of Ukraine lives, 8.5%, 4.8%, and
17.3% of women. Pregnant women were in two groups,
according to the design. The first (1) group included 60
women with reproductive losses in their history and a
threat of termination to the current pregnancy, control
(2) group - 30 women with a physiological course of
pregnancy and an uncomplicated anamnesis. For detailed
analysis, subgroups formed within the main group.
Subgroup 1la included 38 women who gave birth at 37-
40 weeks, despite the complicated course of the current
pregnancy, the 1b subgroup - 13 women who gave birth
at 28-36 weeks + 6 days, and the lc subgroup - 9 women
who gave at 22-27 weeks + 6 days.

The course of pregnancy largely depends on the health
of the reproductive organs on the eve of fertilization.
Reproductive anamnesis of pregnant women was
studied retrospectively. 60% of women in the first group
had disorders menstrual cycle, leiomyoma, ovarian
cyst, and endometrial hyperplasia. Hyperandrogenism
had the cause of reproductive losses in 12.8% of women
and hyperprolactinemia in 37.2% of subjects. Past
pregnancy terminated in the first trimester in 76.7% of
women in the first group. In 37.2% of women, abortion
became habitual (up to 9 episodes in the anamnesis).
Almost 20.9% of women gave birth prematurely. In
5 (14.0%) pregnant fetuses antenatal died at 34, 36,
and 38 weeks of gestation. The probable cause of
reproductive losses in 73.3% of women was a hormonal
imbalance, in 30.2% - hereditary thrombophilia, in
53.5% - sexually transmitted infections, and cervical
insufficiency in 33.7% of pregnant. Almost 90% of
women were diagnosed with several probable causes of
abortion. Thus, the stress of the reproductive resources
contributed to their exhaustion, which explains the
pathological course of each subsequent pregnancy.
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Pregnant women had examined for their clinical,
immunological, hormonal, biochemical, and
bacteriological status. The functional capacity of
the fetoplacental complex had assessed by serum
progesterone, 17B-estradiol and placental lactogen (PL),
estriol excretion, and the ratio of sex hormones in the
vaginal environment. Daily excretion of estriol level was
determined after 20 weeks of gestation by the method of
Ittrich [17]. The pregnancy outcome was predicted with
indices of maturation (IM), pyknosis (IP), and eosinophilia
(IE) by cytology examination, using the method of H. Shor,
modified by M. Arsenyeva [18]. Peroxidic hemostasis and
adaptive capacity had assessed by prooxidant, antioxidant,
and cortisol levels. Immunological studies were carried
out by the immune-enzyme method using the photometer
"Multiscan  Plus" (Finland), analyzer "Medtronic"
(Sweden), and cytofluorimeter "DxFlekh" (USA); the
hormonal studies with the analyzer "MSR-1000" (USA);
biochemical studies using spectrophotometer "Specol-11"
(Germany), and bacteriology by nephelometer "BD
Phoenix Spec" (USA).

The found incorporation of 137Cs in the placentas of
the women of the studied groups was on B-spectrometry.
The volumetric activity of the radionuclide 137Cs was
measured using the "Scaler RC-101" analyzer (Japan).
The nature of placental damage was studied according to
the protocol by morphology examination of the placenta
(form No. 013-1/0) [6]. Sections of the placenta 5+I
um had treated with paraffin, hematoxylin, and eosin or
picrofuksin. Structural changes in placentas were detected
using Olympus BX51 and Axioskop 40 microscopes. In
the placentas were studied the expressions CEA/CD66e
Ab-2 (Thermo Scientific, Ne RB-368-A0) and Vimentin
(clone SP20, Thermo Scientific; Ne RM-9120-SO) using
streptavidin peroxidase indirect detection method and
imaging system of "UltraVision Quanto HRP DAB"
(Thermo Scientific; Ne TL-015-QHD). The evaluation of
Immunohistochemical reaction (IHCR) (in 100 cells in 10
fields of the view at magnification x400) was the scoring
system. The evaluation prevalence of IHCR: 0 points in
case of no color, 1 point - less than 10% positively stained
cells; 2 points - in case 10-50% stained cells; 3 points -
more than 50% stained cells. The evaluation expressiveness
of IHCR: 0 points in case of no color, 1 point - weak color;
2 points - a moderate stained; 3 points - an expressive color.

The study was approved by the Medical Ethics
Commission of the State Institution "Institute of
Pediatrics, Obstetrics and Gynecology named after
Academician O. M. Lukyanova of the National
Academy of Medical Sciences of Ukraine" (Protocol
No. 3 0 07.06.2017).

The results were statistically processed on a PC
using the Microsoft Excel-2016 package, using Fisher's
angular transformation test. The comparative value
differences considered probable if p < 0.05 (probability
index greater than 95%).

The research was carried out as a fragment of the
research work of the State Institution "Institute of
Pediatrics, Obstetrics and Gynecology named after
Academician O.M. Lukyanova of the National Academy
of Medical Sciences of Ukraine" "To develop the latest
and improve existing technologies for the diagnosis,
prevention and treatment of premature abortion in
women with miscarriage, taking into account the placenta
passport" (2018-2020). Code BH.20.00.02.18, state
registration number 0118U000039, KIIKB 6561040.
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Results

Metabolism of steroid hormones plays a crucial role
in the pathogenesis of reproductive losses [19, 20].
Tables 1 and 2 are the levels of sex hormones during
pregnancy in women of the first group. Progesterone
deficiency indicates the functional failure of the corpus
luteum at the beginning of pregnancy and the placenta
after 16 weeks. High estradiol in serum is a marker for
miscarriage. Synthesis of 1 7B-estradiol in the II trimester
going at the placenta. The level of the hormone reflects
the quality of the uteroplacental circulation. A reduced
level of 17B-estradiol in the blood of pregnant women
of the first group is a marker of placental dysfunction.

Determination of the ratio of sex hormones in the
vaginal environment allows for predicting the course of
pregnancy in advance (table 3). Progestogenic smears
are characteristic of physiological pregnancy, and
estrogenic or atrophic smears for premature termination
of pregnancy. The high number of surface cells and
increased index of cariopyknosis (IC) and index of
eosinophilia (IE) in the vaginal environment of pregnant
women of the main group indicates progesterone
deficiency starting from the I trimester. Estrogen smears
prevailed in women of the main group. The parabasal
cells in smears of the first group indicate distress in the
fetus. Colpocytological smears in every third woman
had signs of inflammation.

Table 1

The concentration of progesterone in the serum of pregnant in the dynamics of pregnancy, M £ m, nmol / |

G The concentration of progesterone in the blood
roups n
P before 12 weeks 13-24 weeks 25-36 weeks
Main group 30 57,5+ 5,03~ 93,4+49"* 157,56+ 11,7~
Control group 30 84,6 + 8,9 139,1 £ 5,7 283,8 £ 9,3
Note:* the probability of difference with control, p < 0,01.
Table 2

The concentration of estradiol in the serum of pregnant in the dynamics of pregnancy, M £ m, nmol / |

The concentration of estradiol in the blood
Groups n
before 12 weeks 13-24 weeks 25-36 weeks
Main group 30 39,2+2,04* 28,7+21* 356 £3,9*
Control group 30 22,2+1,9 36,9+ 3,8 56,9+ 9,4
Note:* the probability of difference with control, p < 0,01.
Table 3

Indicators of colpocytological research in surveyed in the dynamics of pregnancy, M * m, %

Gestation Groups & N Maturation index (cells) c e
period subgroups parabasal intermediate | superficial
Control group | 20 0 81,4 7,6 18,6+2,9 | 150+4,1 | 10,7 3,1
before 12 Vain 1-A | 30 | 0,018 +0,017 | 59,0+4,9* |40,98+4,9*| 36,5+5,1* | 38,7 +5,0*
weeks group& | 1-8 [ 20 [ 0,018 £0,017 [ 585+6,0* [ 41,4+6,0* [37,7+6,2*[37,4+59"*
subgroups 7750 | 0,05 £ 0,02+ | 59,96 2,9 |39.98 29" |356+29"|371£29"
Control group 20 0 88,8 + 4,7 11,2+ 2,2 8,9+2,0 6,1+1,3
13-24 Main 1-a | 30 | 0,16+0,04* | 672+22* | 32,6+2,2* [283+22*[305+22*
weeks group& |18 | 20 | 0,06+0,03* | 66,5¢3,0* | 33,4t3,0* [29,4+28*[30,9+3,0*
subgroups == o0 [ 0,07 20,03 | 593+36° | 406+36° |363%37"|384%37"
Control group | 20 0 90,9450 | 9,0£0,36 | 7,9+0,23 | 560,33
2536 | 1A | 30 | 02+007* | 77,7+3,1* | 21,98£3,1* | 21,7+1,8*| 18,5+3,1*
gr'\c",f‘jL”& 18 | 20 | 0,37+0,06* | 69,3+2,9* | 304+29* |264+28*[293+3,1*
2528 subgroups | 4 | o0 | 098+006* | 614:31* | 37.6+31* [397+18*|41,8+3,1"

Note:* the probability of difference with control, p < 0,05.
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The excretion of estriol is a criterion for assessing
the fetus. The endocrine glands of the fetus secrete
dehydroepiandrosterone, converted into estriol by
syncytium. During normal pregnancy increases the
daily excretion of estriol. Excretion of the hormone

decreases long before clinical manifestations of fetal
distress. Compared with controls, pregnant women
of subgroups 1b and lc had a low concentration
of estriol in urine, which is associated with fetal
distress (table 4).

Table 4

The concentration of estriol in the urine of pregnant in the dynamics of gestation, M £ m, ymol / d

The concentration of estriol in the urine
Groups & subgroups n
20-28 weeks 29-32 weeks 33-36 weeks 37-40 weeks
1a 30 28,1+ 21 35,9+ 3,8 46,1 £ 7,6 67,0+ 7,9
Main group & * kk * ]
subgroups 1b 20 246 £ 2,6 23,95+ 2,2 40,0 £ 4,8
1c 15 22,8 +2,7 - - -
Control group 30 27,0+ 2,9 39,2+5,2 56,4 + 6,7 79,6 £ 8,7

Note:* the probability of difference with control, p < 0,05.

**:the probability of a difference with 1a subgroup, p < 0,05.

Determining the content of placental lactogen (PL)
in the blood allows for early diagnosis of placental
insufficiency. PL deficiency characterizes a pathological
condition in which the transport function of the placenta
is disturbed, namely the provision of the fetus with the
necessary nutrients and oxygen. In the presence of PI, the

concentration of PL decreases by 50%, and in the case
of fetal distress - almost three times. Such a deviation
from the norm threatens the development delay or death
of the fetus. Information on the concentration of PL in
the serum in pregnant in the dynamics of gestation is in
table 5.

Table 5

The concentration of PL in the serum of pregnant in the dynamics of pregnancy, M £ m, nmol / |

G & sub The concentration of PL in the blood
roups & subgroups : 20-24 weeks 25-28-36 weeks 37-40 weeks
Mai 3 1a 30 67,0+7,9"* 1449 + 15,8 255,0 + 18,2
ain group 18 20 35,0 £ 8,8 * ** 73,8 £2,2 * ** R
subgroups
1c 15 30,6 £7,4** 60,9 £7,8* **# -
Control group 30 109,7 + 11,9 204,5 + 45,2 279,0 + 28,6

Note:*the probability of difference with control, p < 0,05.
**the probability of a difference with 1a subgroup, p < 0,05.
#the probability of a difference with 1b subgroup, p < 0,05.

Information on the concentration of stress-associated
hormone cortisol in the biological environments of
pregnant women in the first trimester is present in table 6.

High cortisol in the blood and urine of pregnant women
of the first group indicates glucocorticoid activity of the
adrenal and the tension of adaptation mechanisms.

Table 6

Cortisol level in biological environments of subjects in the 1st trimester of pregnancy, M+ m

The level of cortisol
Groups n - . - ;
in blood, nmol / | in daily urine, nmol / d
Main group 60 3458 +6,1* 283, 7+2,7*
Control group 30 284,4 + 4.3 136,4 + 9,04

Note:*the probability of difference with control, p < 0,05.

Pregnancy is a new state of immune homeostasis
[21, 22]. Immunological suppression is a key to the
physiological course of gestation. The T-lymphocytes,
B-lymphocytes, and natural killer (NK) cells provide
recognition of foreign antigens and timely reaction.
Immunocompetent cells differ in phenotype (presence
of CD markers) and functions. The common T-cells
marker is CD3-complex. According to the CD4 or
CD8 CD4+ T-lymphocytes phenotype, T-helpers and
T-suppressors are distinguished. CD4+ T-lymphocytes
are immune memory cells that perform regulatory
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functions due to the production of cytokines. CD8+
make up 30% of lymphocytes circulating in the blood,
which control cellular immunity. B-lymphocytes,
which make up 20% of circulating blood lymphocytes,
are responsible for humoral immunity. Natural killers
control the early phase of infection by secreting pro-
inflammatory cytokines. Membrane molecule CD56 is
an exclusive marker of NK cytotoxicity. Most often,
NKs presented by CD3-CD56+. The immune indicators
in pregnant during gestation shows in table 7.

In the blood of pregnant of the main group, the
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relative number of lymphocytes did not differ from
the control indicator. However, the absolute number
of lymphocytes in the blood exceeded the control
indicator during I and II trimesters, p < 0,05. The
relative amount of CD3+ in the blood of pregnant
women of the first group did not differ from the
control group. However, the absolute number of
CD3+ in the blood of pregnant women increased
during gestation. In the blood of pregnant of the main
group in the I trimester was found the reduction of
CD4+. However, the content CD4+ in the II trimester
did not differ from the control indicator. The relative
number of CD8+ in the blood of women from the

main group differed from the control indicators only
in the II trimester. However, the absolute number of
CDS8+ exceeded the control indicators, starting in I
trimester, p < 0,05.

The number of CD16+ NK in the blood of patients
of the main group in the dynamics of pregnancy is
higher than the similar indicators of the control group,
p <0,05. CD16+ is responsible for NK cytotoxicity [9].
Physiological pregnancy is typical of a reduction of
CD16+ in the blood. A high number of CD16+ and CD3-
CD16/56+ in the blood of pregnant of the main group
indicates an unfavorable immunobiological symbiosis
between the mother and fetus.

Table 7

The immune indicators in examinated pregnant at the dynamics of gestation, M £ m, abs. n., %

| trimester Il trimester
Indicators Main group Control group Main group Control group
n=18 n=13 n=18 n=12
Leukocytes 7403 " 6,0 % 0,1 9.0 04" 59002
Lymphocytes 24038 19,0 2.4 22549 21.0 £ 4.1
x 10°/ 1 1801 " 1101 2001~ 12+0.1
CD 3+, % 70,0 £ 1,0 701 + 2.1 701+ 2.9 71,9+2.3
x 10°/n 12+0,02" 0.8 £ 0,02 14 0,06 " 0,9 % 0,01
CD 4+, % 37106 " 444272 45276 50,0 + 2.1
< 10°/ 1 0.6 £ 0,01 0.5 0,02 09002 0.6 £ 0,02
CD 8+, % 26,7 £ 0.7 25412 27600 " 244009
< 10°/ 1 0.5+0,01" 0.3 £ 0,01 060,02 " 0,3 % 0,01
CD4.CD8 1.4 %01 1702 1.8+0.,9 2,003
CD 16+, % 12518 " 71+15 10,806 * 6,802
x 10°/ 1 0.2%0,01" 0.1 £ 0,01 0.2+0,01" 0.1 £ 0,01
CD3-CD16/56+, % 19,4 4.3 * 12,8 % 2.4 12,2 % 3.7 10,3 « 3.4
109 / | 0,25+ 0,08 * 0,15 0,06 0,18 £ 0,05 0,14 * 0,08
CD 19+, % 82+06 7.3%0.8 7.4 0.6 7.4 %05
x 10°/ 1 0.1 % 0,01 0.1 % 0,01 0.1 % 0,01 0.1 0,01
CIC with medium molecular 16,5 + 2.3 14,2 + 3.6 13,5 + 4,3 16,7 + 5,6
weight, ODU
cic "\‘j\'lg]g'ﬁ;” pojsoular 59,4 6,5 48,6 + 56 496+ 7.7 54,6 + 6,1
CcD 19+, % 82+06 7.3+0,8 7.4 %06 7.4 %05
x 10°/ L 0.1 £ 0,01 0.1 £ 0,01 0.1 £ 0,01 0.1 £ 0,01
CIC with medium molecular| 455,53 14,2 + 3,6 13,5+ 4,3 16,7 + 5.6
weight, ODU
cic “elant 000 59,4 £ 6,5 48,6 £ 5,6 49,6 +7,7 54,6 + 6,1

Note:*the probability of difference with control, p < 0,05.

Inflammatory diseases of the genital are a
predictor of reproductive losses [23, 24]. Diagnostics
confirmed the prevalence of sexually transmitted
infections (STIs) among the examined. Thus, almost
20.0% of patients in the main group were diagnosed
with STIs during pregnancy. Pregnant women in the
control group suffered from STIs three times less
often. In 33.4% of pregnant women in the control
group, Staphylococcus epidermidis with Candida was
detected by bacterial examination. Almost 63.4% of
the pregnant women in the main group have found
Staphylococcus epidermidis and Intestinal infection.
Lack of lactobacilli in pregnant women led to a shift
in the pH of the vaginal environment to the alkaline
side. Lack of lactobacilli in the vaginal environment

increases the risk of infection of amniotic membranes
and premature termination of pregnancy.

Most often, in women of the main group,
pregnancy was complicated by placental dysfunction
(PD). At the heart of PD is an imbalance of oxidation
processes and blood supply against the background
of a violation of the placental structure and immune
homeostasis. Hence, there is interest in studying the
morphological component of PD formed under the
influence of internal irradiation.

The radioisotope measurement established the
accumulation of 137Cs in the placentas of the control
group did not exceed 1.0 Bq / kg. At the same time,
structural changes in the placenta at 39—40 weeks of
pregnancy were natural. The average weight of the
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placentas ranged from 550.0 + 35.5 g.

Damage to the structure of proteins threatens the
vital functions of cells. Vimentin is an intermediate
filament of mesenchymal origin, the main protein that
controls shape, flexibility, integrity, cell interaction
under mechanical stress, and the transport of low-
density lipoproteins. In response to cellular stress,
vimentin promotes the formation of aggresomes that
perform a cytoprotective function. The placentas of
the control group have high expressiveness vimentin.

Cancer-embryonic antigen (CEA) is formed in the
digestive system of the fetus and is responsible for
cell division. After the birth of a child, the synthesis
of antigen stops. It is known from the scientific
literature that CEA expression is usually not detected
in the placenta. As a result of the study found, the
control group of placentas did not have CEA.

In placentas of the 1a subgroup, about 1.1-4.4 Bq
/ kg ¥7Cs accumulated by radioisotope measurement.
Placentas with oval shape. The weight of the placentas
ranged from 450.0-610.0 g. The surface placenta
on the side of the fetus is smooth. The amniotic
membrane is grayish-blue and thin. The umbilical
cord is not longer than 55 cm and not wider than
1.5-1.7 cm?. The umbilical cord slightly thickened
due to edema. Blood supply to the maternal surface
of the placenta occurs evenly. But, in 30% of cases,
the areas of ischemic infarction are determined on
the maternal surface of the placentas. The decidual
membrane (DM) shows edema, inflammation,
hemorrhages, and "afunctional zones" in 50% of
cases. The intervillous space (IVS) contains single
areas of hemorrhage and increased amounts of fibrin.
The villous chorion (VC) is proportionally branched;
the density of the villi is appropriate. At the same
time, the villi seem to be "walled up" with fibrin,
which significantly reduces the area of the syncytial
lining of the villi and partially reduces the perfusion
of maternal vessels. This condition threatens villous
chorion infarction and, ultimately, premature
termination of pregnancy.

Fig. 1. The placenta. 1b subgroup.

Activity 4.5-10.4 Bq / kg 137Cs. Expression of CEA
in ChM. Zoom %100.

The placentas of the la subgroup have high
expressiveness vimentin. As a result of the study
found, the 1a subgroup of placentas did not have CEA.

Subgroup 1b included placentas of women who
gave birth to live children at 28—36 weeks + 6 days
of gestation. Placentas had significant structural
changes due to the accumulation of 4.5-10.4 Bgq
/ kg 'Cs. The placentas are usually oval with an

26

average weight of 480.0 g; the umbilical cord with
varicose veins. The ischemia, decidual membrane
detachment, hemorrhages, plethora, calcifications,
and "afunctional zones" was found on the maternal
surface of the placentas. "Afunctional zones" are
convergent intermediate (IV) and terminal (TV) villi
with stroma fibrosis. Amniotic membranes in 80% of
samples are thin, with hemorrhage and inflammatory
infiltration. These disorders are named injuries
"maternal stromal" of the placenta [10-13].

In the stroma of villus of the 1b subgroup was
found moderate (2 points) expression of vimentin. In
the decidual (DM) and chorionic membranes (ChM)
of the 1b subgroup was found high expression of CEA
(Fig.1). In the syncytia of the villus and endothelium
of fetal vessels were found single of CEA.

Subgroup Ic included placentas of women who gave
birth to stillbirths at 22—27 weeks + 6 days of gestation.
The placentas 1c subgroup accumulated 10.5-38.0 Bq
/ kg 137Cs. In placentas of the 1c subgroup were found
acute inflammation and total detachment of the decidual
membrane, depletion of compensatory reactions in the
intermediate and terminal villi against the background
of the global decline in vascular perfusion. Therefore,
internal exposure to 137Cs incorporated in the placenta
with an activity of more than 10.4 Bq / kg is fatal to
the fetus.

A moderate (2 points) expression of vimentin has
been in the stroma of villi and endothelium fetus
vessels of the 1c subgroup. The high activity of
CEA has been in decidual and chorionic membranes,
syncytia of villi, and endothelium fetus vessels of
the lc subgroup (Fig. 2).

Fig. 2. The placenta. 1c subgroup.
Activity 10.5-38.0 Bq / kg 137Cs. Expression of
CEA in FM. Zoom x50.

The functionality of cell membranes is directly
related to lipid peroxidation (LPO). Peroxide
hemostasis, namely the balance of concentrations of
prooxidantand antioxidantcomponents, is an essential
condition for life [25, 26]. High levels in the blood
of pregnant of the main group in the 1st trimester
of diene conjugates (DC), lipid hydroperoxides,
malondialdehyde (MDA), and anionic-radical
oxygen indicate an imbalance system of antioxidant
protection (AP) (Table 8, 9). Depletion of AP leads
to the formation of placental insufficiency (PI) and
premature termination of pregnancy.

Discussion
The harmonious functioning of the "mother-
placenta-fetus" system ensures the physiological
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course of gestation. At the same time, an important
role belongs to sex steroid hormones [19, 20, 27]. The
course of pregnancy in the first trimester depends on
the functional ability of the corpus luteum to synthesize
progesterone. Endogenous progesterone provides the
mechanisms of complete trophoblast invasion: secretory
transformation and decidualization of the endometrium,
suppression of prostaglandin synthesis and expression
of oxytocin receptors, inhibition of calcium transport
to myometrial smooth cells, synthesis of progesterone-
inducing blocking factor. The high level of estradiol and

reduced progesterone in the blood of pregnant of the
main group in the I trimester are markers of miscarriage.
A reduced level of 17B-estradiol and progesterone in the
blood of pregnant women of the main group in the II and I1I
trimesters are markers of placental dysfunction.

The materialization of immunological changes depends
on the dominant etiological factor of reproductive losses
and maintaining the balance of immune relationships of
the "mother-placenta-fetus" system.

Infectionagainstthebackground ofimmunosuppression
and placental dysfunction leads to fetal distress, premature

Table 8
Indicators of lipid peroxidation in the blood of surveyed women
in the dynamics of pregnancy, M £ m
Trimester of Diene Lipid Malonic
Groups n reananc conjugates, hydroperoxides, dialdehyde, O, OH, H,0,
pregnancy | ym.od / ml pmol / ml pmol / ml

I 62,8 + 4,1 2,13 + 0,06~ 149,6 + 3,8 63,8 + 3,6

Main group 30 Il 34,8 + 3,2 2,12 £ 0,07 144,4 £+ 2,6 | 54,3 +4,3*

1 46,8 + 2,1* 3,34 +1,1* 152,2 £ 3,1 58,6 + 2,5

I 27,9+1,2 1,67 £ 0,04 128,4 + 3,7 35,3+2,8

Control group 30 1l 29,5+1,2 1,77 £ 0,06 136,4 £ 2,9 36,4 +1,7

1 31,129 1,99 £ 0,14 142,6 + 3,6 38,7+1,9

Note:*the probability of difference with control, p < 0,01.
Table 9
Indicators of antioxidant protection in the blood of surveyed women
in the dynamics of pregnancy, M £ m
Superoxide Antioxidant

Trimester Catalase dismutase activity Glutathione Reduced
Groups n of mol H.O ,ml (SOD), um. (AOA), um. peroxidase, glutathione,

pregnancy H 272 od. act. / ml od. act. / ml pmol / ml pmol / ml

/ min / min

I 25,7 + 1,5* 47,8 + 2,7 1,37 + 0,03* | 2,16 £+ 0,04 | 2,78 + 0,02*
Main group | 30 1l 38,6 +2,4 52,3+2,8 1,34 +0,05* 3,02 + 0,06* 3,34 + 0,06
1 32,5+2,1* 49,8 + 2,3* 1,28 + 0,03* | 2,26 + 0,04* 3,02 + 0,04*

c | I 38,5+2,2 54,8 + 3,6 1,77+ 0,03 2,59 + 0,02 3,58 + 0,03
g‘;ghrg 30 I 40,6 1,8 61,2+14 | 1,67+0,02 | 2,53+0,04 | 3,62+0,02
1l 448 +1,9 62,4 +2,6 1,62 + 0,03 2,58 + 0,02 3,74 + 0,03

Note:* the probability of difference with control, p < 0,01.

rupture of amnion, and reproductive losses.

The placentas of the main group had a disturbed
structure. Naturally, structural changes in the placenta
affect its functional capabilities. The morphological
substrate of chronic placental dysfunction in the samples
of the main group consists of narrowing and tortuosity of
spiral arteries, stasis, aggregation or adhesion of formed
blood elements, an increase in the amount of fibrin in the
intervillous space, calcifications, edema, and fibrosis of
the stroma of villus. As a result of a decrease in the volume
and area of intermediate and terminal villus, the presence
of "afunctional zones" and endothelial dysfunction
intraplacental oxygenation and blood circulation in the
umbilical cord arteries are disturbed, and fetal distress
occurs. A low level of placental lactogen (PL) in the blood
and a decrease in estriol excretion in pregnant women
of the main group confirms the presence of placental

dysfunction and distress in the fetus.

Radiation stress caused by internal irradiation hurts
the course of gestation. The incorporation of 137Cs
into the placenta disrupts its architecture. Extreme
effects differ depending on the volumetric activity of
the incorporated agent. In the control placentas, an
accumulation of up to 1.0 Bq/ kg of 137Cs was detected,
which did not affect the course of pregnancy.

The activity of incorporated 137Cs in the placenta
of women of subgroup la was 1.1 - 4.4 Bq / kg. 30% of
placentas had circulatory disorders. Almost 50% of placentas
had dystrophic changes. At the same time, in the placenta
were preserved compensatory capabilities. In this regard,
with the timely appointment of pathogenetic therapy, it is
possible to prolong the pregnancy to 37-40 weeks.

The activity of incorporated 137Cs in the placenta of
women of subgroup 1b was 4.5 - 10.4 Bq/ kg. The damaged
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the maternal surfaces of placentas subgroup 1b by internal
irradiation. The changes belong to the category of maternal
stroma damage. As a result, the dystrophic changes caused
by primary vascular disorders are inhibited intraplacental
oxygenation and oxygen transport from the intervillous
space to the vessels of the umbilical cord. At the same
time, the fetus develops distress. Insufficient intraplacental
oxygenation, synthesis of low-molecular-weight mediators
of inflammation, and activation of phagocytosis are
triggers of structural changes in the cervix, rupture of the
fetal membranes, and premature labor. In women of the
1b subgroup, the pregnancy ended prematurely, at 28-36
weeks + 6 days, but their children were born alive, thanks
to the preservation of compensatory reactions in the
placenta. Usually, the expression of CEA does not detect
in the placenta. However, the placentas of the 1b subgroups
observed a high expression of CEA.

Chronic radiation stress caused by the accumulation
in the placenta of more than 10.4 Bq / kg of 137Cs (lc
subgroup) led to the development of systemic endothelial
dysfunction, activation of the pro-inflammatory response,
and the formation of pro coagulation potential. Subgroup
Ic damaged both maternal and fetal structures of the
placentas. Depletion of compensatory reactions in samples
of the lc subgroup was due to acute inflammation of
the decidual membrane, immaturity of intermediate and
terminal villi, and a global decrease in fetal vascular
perfusion against the background of the total detachment of
the placenta. Decompensation of the adaptive mechanisms
of the "mother-placenta-fetus" system is the cause of
antenatal fetal death. At the same time, the placentas of the
1b subgroups observed a high expression of CEA.

The morpho-functional state of cell membranes is
directly related to LPO processes [26]. The authors proved
that ionizing radiation affects metabolism, enzymatic
processes, and the permeability of cell membranes [14-
16]. Defects of POL and AP found in women of the main
group lead to the accumulation of overactive CO2 products,
which threatens the vital activity of cells, and activates

Reference

the arachidonic cascade, synthesis of prostaglandins,
and premature labor. As a result of overexpression of
toxic aggregates, the risk of tissue destruction is due to
the formation of large amounts of insoluble, partially
denatured, or mutant proteins. The main structural protein
of cells, vimentin, rushes to the rescue. Vimentin promotes
the formation of aggresomes that perform a cytoprotective
function. However, vimentin in the placentas of the Ic
subgroups is insufficient activity. As a result of structural
changes, in placenta disrupted metabolism, transport of
nutrients, and gas exchange. In this case, the culmination
is antenatal fetal death.

Thus, chronic radiation stress plays a critical role in
the multifactorial nature of placental dysfunction and
antenatal losses, involving hormonal, immunological,
bacterial, and hypercoagulable disorders [21].

Conclusions

Internal irradiation by incorporated 137Cs disrupts the
architecture of the placenta, which complicates the course of
gestation. Extreme effects depend on the volumetric activity
of the incorporated 137Cs and compensatory placental
properties. The placentas accumulation of 4.5 t010.4 Bq /
kg of 137Cs triggers premature labor. Accumulation in the
placenta of more than 10.4 Bq / kg 137Cs is a probable
factor in antenatal fetal death and premature termination of
pregnancy. An imbalance of steroid hormones and peroxide
hemostasis system are predictors of placental dysfunction
and termination of pregnancy. Expression vimentin is a
marker of placental destruction by internal exposure to
radionuclides. Expression CEA is a marker of premature
birth and antenatal death of fetus.

Prospects for further research are aimed at preventing
reproductive losses and pathological conditions caused
by internal exposure.
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OCOBJHMBOCTI ®OPMYBAHHS ®YHKIIOHAJIBHOI CHCTEMY «MATH-TIJTALIEHTA-ILI1L»
1] BILIMBOM MAJHX JO3 PAJQIAIT

A. A. Kueeyvka-/[enucosa, 1. 1. Bopooiiosa, H. A. Ckpunuenxo, C. M. Toakau, H. B. Pydakosa,
10. M. Bonoapenko, C. K. Cmpuscax

Y «IneTuTyT nmeaiaTpii, akymepcrsa i rinexoJorii imeni akagemika O. M. Jlyk’anoBoi HAMH Ykpainn»
(M. KuiB, Ykpaina)

Pesome

Beryn. 3abpynuenns ekocucremu 2’Cs — mpkepento paianii B aroguad. HaiiGinbun ypasiusi g0 i0Hi3y040ro BUIPOMIHIOBAHHS - He-
nudepeHiioBaHi KIITHHY, SKi 3AaTHI O MIBUAKOTO MOALTY. 3BifcH, came Bil (eTo-TUTalleHTapHol Ta IMyHHOI CHCTEM CIIiJI O4iKyBaTH
MOTY)KHY PEaKI[iio Ha JIif0 I0HI3yI040ro BUMPOMiHIOBaHHS. OYHKIIOHAIBHICTh MIIALCHTH BU3HAYAE CIIEHAPIl BariTHOCTI.

Merta gocaimkennsi. BcranoButr oco6nuBocTi GpopMyBaHHs (heTO-IUIAllEHTApPHOT CHCTEMH B YMOBAX BIUIMBY MaJIUX JI03 pajiarii.

Marepiauu i MeToau gocaixkeHHs. BaritHi Oynu po3nineHi Ha TpyIu, 3T1IHO 3 AW3AIHOM JOCITIDKEHHS: 10 0CHOBHOI (1) yBiiinum
60 XIHOK 3 PernpOAYKTUBHUMH BTpaTaMM B aHAMHE3i Ta O3HAKAMM IEPEIYACHOTO TEPEepUBAHHS MOTOYHOI BATriTHOCTI, O KOHTPOJb-
HOI (2) - 30 oci6 3 }i310JI0rIUHO BariTHICTIO Ta HEYCKJIaHEHUM aHaMHe30M. Hakorudennst B ruianeHTi 137Cs BCTAHOBUIIM HUISIXOM
B-crekTpomertpii. Xapakrep yIIKO[PKEHb BH3HAYAIM 32 JOHOMOIOK0 MatoMOp(oIOriyHOro AOCHiIKCHHS IUIACHT. B IUlaneHTax Mero-
JIOM IMyHOTIiCTOXiMii BUBYaIU ekcrpecito BimenTrHy i PEA. Brmus paziauii Ha QyHKIIOHATBHY CHCTEMY «MaTH-TUIAIEHTA-TUTi) OLi-
HIOBAJIM 32 pe3yJbTaTaMy IMyHOJIOTIYHIX, TOPMOHATBHUX, O10XIMIUHUX Ta OAKTEPIOJOTTYHUX J0CIIIKCHb.

Hocnimxenns 3atBepmkeni Komiciero 3 menuunoi etuku [V «lHcTUTyT memiaTpii, akymiepcTsa i riHekosIorii iMeHi akagemika O. M.
Jlyx’snoBoi HAMH VYkpainn» (nmpotoxon Ne 3 Bix 07.06.2017).

Pesynbratn 06podisimn cratuctiaHo Ha I1K 3a nonomororo nakera Microsoft Excel-2016, BukopuctoByto4un KpuTepii KyToBoi TpaHc-
¢dopmanii @imepa. BimMiHHOCTI MOPIBHIBHIX 3HAYEHb BBAKAIOTHCS HMOBIpHUMHY, KO p < 0,05 (imxexc BiporigHocTi 6inbie 95%).

JocmipKkeHHs: BUKOHAHI Y MeXax HayKoBO-10ciiaHoi pobotn Y «IHCTUTYT meaiarpii, akyiiepcTsa i MiHeKoIoril iMeHi akaaeMika
O. M. Jlyx’ssnoBoi HAMH VYkpainn» «Po3poOuTty HOBITHI Ta BIOCKOHAJIHUTH ICHYIOUI TEXHOJOTII IiarHOCTHUKY, MPOQIIaKTUKK Ta JIi-
KyBaHHS TIepEeYacHOTO MepepHBaHHS BariTHOCTI y JKIHOK 3 HEBHHOIIYBaHHSM 3 ypaxyBaHHAM macropta mianeatm» (2018-2020 pp.).
Mndp BH.20.00.02.18, Ne nepsxpeectparnii 0118U000039, KITKB 6561040.

PesyabraTu nociaimkenns. J{oBenu, 10 XpoHiYHUNA pagialiiiHuil cTpec Biairpae BU3HAUHY poiib y OararodakTopHiil mpupo/i mia-
LEHTAapHOI JUCYHKIIT Ta aHTeHATAIBHUX BTpart. Beranosmim, o akruBHicTs *’Cs 10 1,0 Bi/kr He BrutnBace Ha nepebir recraiii. Kom-
MIEHCATOpHA 3/IaTHICTh TUIAlCHTH 30epiraersest pu iHkopropyBanHi 1,1 - 4,4 Br/kr '¥7Cs. MoxknBo 30epertu BariTHIiCTh 10 TEpMiHY
nosorie. B pesynbrari BHYTpilHbOro onpomineHHs 4,5-10,4 Br/kr ¥7Cs yIIKO/UKEHHS 3a3Ha€ CTPOMa MaTePUHCHKOT MOBEPXHI IJIAIICHT.
[Ipu upoMy BariTHICTH IEPEPHUBAETHCS MEPEAUACHO - y 28-36 TIDKHIB + 6 IHIB. AJe IITH HAPOIKYIOThCS JKHBUMHU 3aBJISKU 30€pEKCHHIO
KOMIICHCATOPHHX peakiii y mnanenti. Hakormmuenus nounan 10,4 Br/kr ¥7Cs - iMOBipHHII YHHHUK aHTEHATAIbHOT 3arubeti miogy Ta
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paHHIX HepeIIacHUX MOJIOTIB, OCKUIBKH YIIKO/PKEHb 3a3HAIOTh SIK MATEPUHCHKA, TaK i II0JJ0BA CTPYKTYpa IUIALCHT.

BucnoBku. Buytpimne onpominenHs 137Cs nmopyiye apXiTeKTOHIKY IUIAIIEHTH, [0 YCKIAAHIOE epedir BaritHOCTi. EkcTpemanbHi
edeKTH 3aexarb BiJ 00’€MHOT aKTHBHOCTI BKJIt04eHOro 3/Cs Ta KOMIIEHCATOPHOI CIPOMOXKHOCTI aneHTH. J{ucOananc crepoiaHux
TOPMOHIB Ta CHCTEMH NEPEKUCHOTO I'eéMOCTa3y - NPOBICHHUKH IDIAleHTapHOI AMc(YHKIII Ta HeBUHONIyBaHHS BariTHOCTi. Excrpecis
BIMEHTHHY - MapKep IUTalleHTapHO1 IeCTPYKIi] Mpy BHYTPIIIHbOMY BIUTHBI pagionykmigiB. Excnpecis PEA B minanenri - mapkep nepen-
YaCHHX IOJIOTIB Ta aHTEHATAIBHOT 3aru0eIi II0Y.

Kuro4oBi cjioBa: saritnicts; mianenra; penponyktusni srpaty; V’Cs; BiMeHTHH; pakoBo-eMOpionanbuuii anturen (PEA).
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THE ROLE OF PROINFLAMMATORY
CYTOKINES INTERLEUKIN 1-B AND TUMOR
NECROSIS FACTOR-A IN DIAGNOSTICS

OF PUBERTAL MENORRHAGES AGAINST
THYROID PATHOLOGY
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A.V. Andriiets, A.V. Semenyak

Bukovinian State Medical University
(Ukraine, Chernivtsi)

Summary

Introduction. During puberty, the reproductive system is vulnerable to the influence of any adverse factors that
lead to a disorder of its functional state and to menstrual disorders in particular. Among the numerous factors that
provoke menstrual dysfunction is the pathology of the thyroid gland.

Cytokines are known to be involved in all aspects of innate and acquired immunity, including the activation of
growth and differentiation of immunocompetent cells, inflammation and restoration of the function of the affected
organ. Cytokines are characterized by the action of preventing the interaction of cells of the immune, hematopoietic,
endocrine and nervous systems. Cytokines of the first generation are conditionally distinguished, which are produced
by cells of nonspecific anti-infective protection. The main pro-inflammatory cytokines are IL-1f5, IL-2, IL-6,
interferons, TNF-a and others. The main factor of inflammatory reactions is multifunctional IL-1f. Tumor necrosis
factor-alpha (TNF-a) is a pro-inflammatory cytokine, one of the central regulators of factors and mechanisms of
innate resistance. It has many biogenic effects, most of which are similar to the action of IL-1p.

Considering the above exactly IL-1§ and TNF-a to study their concentration in the blood of adolescent girls with
pubertal menorrhagia has been the basis of immunological studies.

The aim of the study. Assessment of cytokine status in girls of pubertal age against the background of concomitant
thyroid pathology.

Material and methods. We examined 70 adolescent girls with pubertal menorrhagia who were treated in the
gynecological department of the Chernivtsi Regional Perinatal Center. The girls were divided into two groups:
I (main) included 30 adolescent girls diagnosed with pubertal menorrhagia on the background of concomitant
thyroid pathology, Il group (comparison) - 40 adolescent girls diagnosed with pubertal menorrhagia. Control group
III - 25 practically healthy adolescent girls. Pro-inflammatory cytokines, namely interleukin 1-beta (IL-1f) and
tumor necrosis factor-alpha (TNF-o) were studied once, after inclusion of patients in the study, by enzyme-linked
immunosorbent assay based on a solid-phase ‘sandwich’ variant using mono- and polyclonal antibodies to IL-1f and
TNF-a. The tubes with the serum samples were closed with lids and stored in the freezer until analysis at -20 °C.

Statistical processing of the material was carried out using the computer program STATISTICA and Microsoft
Exel Windows, StatSoft® Inc.

The design of the study and all methods used in this study were reviewed and approved by the Bioethics Committee
of the Higher Educational Institution “Bukovinian State Medical University” (protocol No. 1, dated 24.01.2011).
Research work “Prevention, diagnostics and treatment of perinatal and reproductive system disorders of women and
adolescent girls” (Ne 201110H state registration number 0111U006499. Term of realization: 02.2011-12.2015.)

Results of the study. The obtained results of the study of the cytokine cascade showed that upon admission to
inpatient treatment and examination in the blood of adolescent girls with pubertal menorrhagia without concomitant
pathology, the concentration of IL-p increases significantly (by 60.61%) and a tendency to increase (4.09 times) the
concentration of TNF-a in the peripheral blood of the examined patients is formed. However, the results of clinical
and laboratory examinations obtained during admission for inpatient examination and treatment of adolescent girls
with pubertal menorrhagia associated with thyroid pathology showed that patients have a steady tendency to decrease
the concentration of IL-18 by 6.96% and TNF-a - by 1.48 times. It was found that the pathology of the thyroid gland
contributes to the inhibition of immunocompetent cells production of IL-1 by 1.66 times, TNF-o by 6.04 times.

Conclusion. Pathology of the thyroid gland leads to a decrease in immunoregulatory function due to a decrease
in the concentration of some important proinflammatory cytokines (IL-1f and TNF-a.).

Key words: girls of pubertal age, pro-inflammatory cytokines, thyroid gland, pubertal menorrhagia.

Introduction

Preserving the health of girls of puberty is
an important medical and national task. Pubertal
menorrhagia is one of the urgent problems of modern
pediatric gynecology. Today, science has achieved
certain results in the correction of these disorders,
but the frequency of reproductive disorders in
women who had endocrine-dependent gynecological
diseases in puberty remains high [1,2].

Their future reproductive health depends on the
functional state of the reproductive system of girls
in childhood and adolescence. During the period of

formation, the reproductive system is vulnerable to
the influence of any adverse factors that lead to a
disturbance in its functional state and to menstrual
disorders in particular. The numerous factors that
provoke menstrual disorders include pathology of the
endocrine system, namely the thyroid gland [3,4]. In
recent years, there has been an increase in menstrual
disorders among girls of puberty and insufficient
effectiveness of their treatment in adolescence,
including pubertal uterine bleeding [5]. It is known
that most endocrine-related gynecological diseases
are formed during puberty. The result of pathology of
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the endocrine system during puberty is a pathological
puberty in girls, the frequency of which has been
steadily increasing in recent years [5, 6]. This is due
to a complex of medical, social problems that arise
in modern adolescents and affect the formation of the
reproductive system in puberty. The increase in the
number of young patients with pubertal menorrhagia
on the background of endocrine pathology can be
explained by several reasons:

- unstable ecological situation on the territory of
Ukraine, in particular in Chernivtsi region;

- the suppressive impact of environmental factors
on the endocrine status of girls in puberty;

- inadequate nutrition of adolescent girls of
certain social categories and, as a consequence,
deficiency of vitamins and microelements that come
with food, due to the low financial situation of their
parents [10,11].

The problem of changes in the reproductive
system of an adolescent girl suffering from various
thyroid diseases is especially important in Ukraine
and in particular in the Chernivtsi region, which
is an iodine-deficient region [12]. The growth of
abnormalities in the formation of the menstrual cycle
in girls, delayed sexual development in the structure
of gynecological pathology among this category of
patients, insufficient effectiveness of conventional
treatments stipulate the need for further research
to determine the influence of various factors on
the course of puberty and the possibility of taking
into account in order to improve the treatment of
menstrual pathology in pubertal girls with thyroid
pathology [12,13]. Dysfunctional uterine bleeding
occupies a significant place in the structure of
menstrual dysfunction in puberty. Uterine bleeding
in puberty reflects the physiological immaturity and
imperfection of the mechanisms of regulation of the
reproductive system during its maturation.

Cytokines (interleukins, lymphokines, etc.)
synthesized by lymphoid and non-lymphoid cells,
have a direct effect on the functional activity of
immunocompetent cells. They can’t independently
induce a specific immune response. They regulate
it. Thus, interleukin-1 (IL-1), among other important
functions, activates the proliferation of antigen-
sensitized T- and B-lymphocytes; IL-2 accelerates
the proliferation and functional activity of T- and
B-lymphocytes [23]. Cytokines are characterized
by hormone-like action, which is to prevent the
interaction of cells of the immune, hematopoietic,
endocrine and nervous system. Cytokines of the first
generation (preimmune cytokines) are conditionally
distinguished, which are produced by cells of
nonspecific against infection protection (innate
immunity). These include IL-1f, IL-6 and TNF-a,
which induce the biosynthesis of IL-2, which acts
as a central regulatory cytokine, as well as IL-3, IL-
4, 1L-5 and gamma interferon (second generation
cytokines) [26]. In turn, secreting cytokines of the
second generation have a corrective effect on the
biosynthesis of cytokines of the first generation (early
cytokines). This principle of interaction contributes
to the constant involvement of an ever-increasing
number of immunocompetent cells in the immune
response. Cytokines by their function are divided
into pro-inflammatory and anti-inflammatory. The
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main pro-inflammatory cytokines are IL-1f, IL-2, IL-
6, interferons, TNF-a and others [26,27]. The main
factor of inflammatory reactions is multifunctional
IL-1pB. It induces the production of IL-2, causes the
production of acute phase proteins by hepatocytes,
acts on the CNS (drowsiness, anorexia), and induces
the production of IL-3, IL-6, IL-8 and colony-
stimulating factors. Tumor necrosis factor-alpha
(TNF-a) is a pro-inflammatory cytokine, is one of
the central regulators of factors and mechanisms of
innate resistance. It has many biogenic effects, most
of which are similar to the action of IL-13. Prolonged
circulation of TNF-a in the blood system leads to
depletion of muscle and adipose tissue (cachexia)
and suppression of hematopoiesis. The molecular
stimulator of TNF-a production by macrophages and
activated killer cells are polysaccharides of gram-
negative bacteria (enterobacteriaceae, etc.) [28,29].

The aim of this work was to assess the cytokine
status in adolescent girls with concomitant thyroid
pathology.

Material and methods of the study

We examined 70 adolescent girls with pubertal
menorrhagia who were treated in the gynecological
department of the Chernivtsi Regional Perinatal
Center. The girls were divided into two groups:
I (main) included 30 adolescent girls diagnosed
with pubertal menorrhagia on the background of
concomitant thyroid pathology, II group (comparison)
comprised 40 adolescent girls diagnosed with
pubertal menorrhagia. Control group III was 25
practically healthy adolescent girls.

The inclusion criteria for the study were:

age (from the beginning of menarche to 18 years);

menstrual irregularities at the time of examination;

absence of somatic pathology;

concomitant thyroid pathology.

The exclusion criteria from the study were:

age over 18 years;

absence of menarche;

secondary amenorrhea;

presence of an infectious factor;

concomitant extragenital pathology (except for
thyroid pathology).

diagnosis of hyperprolactinemia;

girls with Stein-Leventhal syndrome.

Considerable attention was paid to the period
of puberty, the period of establishment of the girl’s
menstrual function, the nature of vaginal discharge not
associated with menstruation were analyzed in detail.

The main indicators of physical development of
the girl were determined considering age (height,
weight, chest circumference, pelvic size), then a
general examination of all organs and systems was
carried out. During the examination of girls, attention
was paid to height and body weight, constitution,
development of adipose tissue and features of its
distribution. The assessment of the body structure,
especially in case of significant deviations from the
basic sizes, allowed to retrospectively assess and
determine the course of puberty. Examination of
external genitalia was performed in the presence of
parents, relatives or caretakers (parents/carctakers).
The type of hair growth, symmetry, labia minora,
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structure of labia majora and labia minora, nature
of discharge, presence of pathological discharge,
were determined. We examined the perineum and
anus, vaginal entrance, color of mucous membranes,
condition of the external opening of the urethra and the
excretory ducts of the bartholinium glands, the shape
of the hymen (or its glands), the nature of discharge.
The concentration of interleukin 1-beta (IL
1-B) and tumor necrosis factor-alpha (TNF-a) was
determined by enzyme-linked immunosorbent
assay. The method of determination based on solid-
phase ‘sandwich’-variant with the use of mono- and
polyclonal antibodies to IL 1-f and TNF-a. Blood of
the subjects was taken in the morning, on an empty
stomach, from the ulnar vein, in a volume of 5 ml.
The tubes with serum samples were closed with lids
and stored in a freezer at -20 °C until analysis. The
samples were incubated at 37 °C for 120 min in an
air-bath shaker at 700 rpm. The optical density was

measured using a spectrophotometer in two-wave
mode: the main filter - 450 nm, the reference filter -
in the range of 620-655 nm (for 10 minutes).

Statistical processing of the material was carried
out using the computer program STATISTICA and
Microsoft Exel Windows, StatSoft® Inc.

The design of the study and all methods used
in this study were reviewed and approved by the
Bioethics Committee of the Higher Educational
Institution “Bukovinian State Medical University”
(protocol No. 1, dated 24.01.2011). The study meets
all the requirements of the Declaration of Helsinki.

The work is a fragment of the research work of
the department UDC 618.1-053.34 + 618.1-0536 /.8]
-07-084-08 “Prevention, diagnosis and treatment of
disorders of the perinatal period and reproductive
system of women and adolescent girls” (Ne 201110H,
state registration number 0111U006499. Term of
implementation 02.2011-12.2015).

Table 1

Distribution of adolescent girls in the survey groups by age (Mtm)

Survey groups n Average age, years p
Mtm p 14,93+0,37 <0,05
Group | (main) n=30 14,93+0,37 <0,05
Group Il (comparison) n=40 14,40+0,28 <0,001
Group Il (control) n=27 15,85+0,28

Note: p - probability, comparison with the control group.

Results of the study and their discussion

Girls with thyroid pathology were consulted
by a pediatric endocrinologist, with mandatory
ultrasonographic examination of the thyroid gland.
All girls had menstrual disorders in the form of
pubertal menorrhagia or hyperpolymenorrhea.

The average age of girls in both groups was
almost the same as shown in Table 1, compared to
the control. There was no significant difference
between the three groups in the average age category
(12 to 17 years) (p<0.05). The average age of onset
of menarche in group I (n=30) was 11.83+0.20 years,
in group II (n=40) 13.05+0.29 years (p<0.05), in
control group (n=27) 11.44+0.42 years.

Considering the above, the immunological studies
were based on the indicators of IL-13 and TNF-a to
study their concentration in the blood of adolescent
girls with pubertal menorrhagia.

The results of studying the concentration of IL-1
and TNF-a in the peripheral blood of adolescent girls
with pubertal menorrhagia (PM) are shown in Table 2.

The results of the study of the cytokine cascade
obtained and presented in Table 1 showed that upon
admission to inpatient treatment and examination the
blood concentration of IL-B was significantly higher
(by 60.61%) and a tendency to increase (4.09 times)
the concentration of TNF-a in peripheral blood was
formed in adolescent girls with pubertal menorrhagia.

Chernivtsi region and the city of Chernivtsi
belong to the iodine-deficient region and is an area of
endemic Bukovinian goiter. Therefore, a significant
number of residents suffer from thyroid pathology.
The deterioration of reproductive health among
adolescent girls is closely linked to the deterioration

of the environmental situation. Deficiency of vital
elements, such as iodine, creates unfavorable
conditions for the development of the reproductive
system, negatively affects the formation of
menstrual function and the ovarian-menstrual cycle
in particular. Iodine deficiency has a negative impact
on the reproductive system of not only adult women,
but also adolescent girls.

Therefore, we studied the concentration of certain
pro-inflammatory cytokines (IL-1f and TNF-a) in the
peripheral blood of 30 adolescent girls with pubertal
menorrhagia associated with thyroid pathology. The
results of studying the concentration of IL-1p and
TNF-a in the peripheral blood of adolescent girls
with pubertal menorrhagia associated with thyroid
pathology are shown in Table 3.

The results of clinical and laboratory examinations
obtained and presented in Table 2 upon admission to
inpatient examination and treatment of adolescent
girls with pubertal menorrhagia associated with
thyroid pathology showed that patients have a steady
tendency to reduce the concentration of IL-1fB by
6.96% and TNF-a - by 1.48 times.

To establish the influence of thyroid gland
pathology on the course of pubertal menorrhagia in
adolescent girls, a comparative study of cytokine
concentrations in the peripheral blood of adolescent
girls with pubertal menorrhagia and pubertal
menorrhagia combined with thyroid pathology was
conducted. The results of these comparisons are
shown in Table 4.

Analysis and synthesis of the results obtained
and presented in Table 3 showed that the pathology
of the thyroid gland contributes to the inhibition of
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immunocompetent cells production of IL-1p by 1.66
times, TNF-a - by 6.04 times.
Thus, the pathology of the thyroid gland leads to

a decrease in immunoregulatory function due to a
decrease in the concentration of some important pro-
inflammatory cytokines (IL-1p and TNF-a).

Table 2
Concentration of pro-inflammatory cytokines (IL-18 and TNF-a) in peripheral blood
of adolescent girls with pubertal menorrhagia (Mtm)
. Patients with pubertal Practically healthy
Cytokines menorrhagia (n=40) peers (n=27) P
Interleukin 1- B (pcg/ml) 0,530+0,08 0,330+0,07 >0,05
Tumor necrosis factor- 4,050+2,80 0,990+0,24 >0,05
alpha (pcg/ml)
Note: p - probability, comparison with the control group

Table 3

Concentration of IL-18 and TNF-a in peripheral blood of adolescent girls with pubertal menorrhagia
associated with thyroid pathology (Mtm)

Patients with pubertal .
X f Practically healthy
Cytokines me_norrhag!a associated adolescent girls, P
with thyroid pathology (n=27)
(n=30)
Interleukin 1- B (pcg/ml) 0,320+0,12 0,330+0,07 >0,05
Tumor necrosis factor-
alpha (pcg/ml) 0,670+0,23 0,990+0,24 >0,05

Note: p - probability, comparison with the control group.

The results of retrospective studies show that the
incidence of menstrual dysfunction with concomitant
thyroid pathology among 221 adolescent girls was
observed in 49 (22.17%) patients who were on
inpatient treatment. Among them, diffuse non-
toxic goiter of la degree in patients with pubertal
menorrhagia occurred eight times more often than

thyroiditis. Also, we found that diffuse non-toxic
goiter of Ia degree was observed in 32 (65.31%)
inpatients, diffuse non-toxic goiter of Ib degree was
observed in nine patients (18.37%), and diffuse non-
toxic goiter of I degree was observed in four (8.16%)
inpatients who were treated for pubertal menorrhagia
at the Chernivtsi Regional Perinatal Center.

Table 4

Comparative characteristics of pro-inflammatory cytokines in the peripheral blood of adolescent
girls with pubertal menorrhagia and pubertal menorrhagia associated with thyroid pathology, (Mtm)

Patients with pubertal . .
X f Patients with pubertal
Cytokines me_norrhag!a associated menorrhagia P
with thyroid pathology (n=40)
(n=30)
Interleukin 1- B (pcg/ml) 0,320+0,09 0,530+0,08 >0,05
Tumor necrosis factor-
alpha (pcg/ml) 0,670+0,15 4,05+2,80 >0,05

Note: p - probability, comparison with the control group.

During the study of the mechanism of development
of pubertal uterine bleeding, various pathogenetic
theories of development have been put forward.
In addition to the classical ‘hormonal’ concept
of menstrual bleeding, there is an ‘inflammatory’
hypothesis, which is based on certain changes in the
endometrium in the phase of late secretion: tissue
edema, leukocyte migration and the presence of
decidual cells that have signs of tissue fibroblasts.
There is also a concept according to which uterine
bleeding is an active process that is under the control
of matrix metalloproteinases and depends on their
activity. The decrease of progesterone concentration
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in the late secretory phase is the key point that
changes the balance in the ratio of metalloproteinase
inhibitors and matrix metalloproteinases (MMPs)
towards the latter. These proteolytic enzymes
(MMP-1, MMP-3, MMP-9) destroy the extracellular
matrix and contribute to the rejection of the upper
two-thirds of the endometrium. Indirectly, pro-
inflammatory cytokines (interleukins types 1 and 8,
tumor necrosis factor - alpha) are involved in this
process, affecting the processes of angiogenesis,
endometrial remodeling and leukocyte involvement,
which also produce MMPs [10,11]. The occurrence of
pubertal menorrhagia is determined not only by the
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level of sex steroid hormones, but also by the local
production of other biologically active molecules:
prostaglandins, cytokines, growth factors.

Aswecansee, the theories of pubertal menorrhagia
development are diverse, which requires further
study of the immunological features of individual
pro-inflammatory cytokines in girls with menstrual
irregularities in thyroid pathology before and after
treatment.

The data obtained indicate that the pathology
of the thyroid gland promotes immunosuppression
and suppresses the activity of the hypothalamic-
pituitary-ovarian system, namely, leads to a decrease in
immunoregulatory function by reducing some of the most
important proinflammatory cytokines (IL-1p and TNF-a).
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production by immunocompetent cells by 1.66 times,
TNF-a by 6.04 times and causes immunosuppression
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POJIb TPO3ANNAJIBHUX HUTOKIHIB IHTEPJII}I?'IKIHA 1-B TA PAKTOPA HEKPO3Y MYXJIUH-A
B JIATHOCTHULI NYBEPTATHUX MEHOPATIHN HA TJI MATOJIOTII IIUTONMOAIBHOI 3AJI0O3H1

10.B. lucap, 0.A. Anopieuv, A.B. Anopieyp , A.B. Cemenax

BykoBuHcbKHIl Jep:kaBHUIT MeIHYHHIl YHiBepcHTeT
(m.YepHniBui, Ykpaina)

Pesiome

Beryn. ¥V nmy6eprarHuii mepion penpogyKTHBHA CHCTEMA € YPa3lIHBOIO 10 BIUIUBY OyIb-SKHX HECHPUSTINBHX YMHHHUKIB, IO IPH-
3BOIATH A0 MOPYIICHHS i (yHKIIOHAJIBFHOTO CTaHy Ta IO PO3JIaJAiB MEHCTpyanbHOI QyHKIIl 30kpeMa. Jlo YHCICHHUX YMHHHKIB, IIO0
HPOBOKYIOTh NTOPYLIEHHS] CTAHOBJICHHSI MEHCTPYyanbHOI (DYHKIIT, BAPTO BiJHECTHU MATOJIOTI0 IUTONOAIOHOT 3a7I031.

[luTokinm, sIK BiZoMoO, OepyTh ydacTb y BCIX acIeKTaX BPOKEHOro i HaOyTOro iMyHITETY, BKIIIOUAIOUH aKTHBAIIIO POCTy i aude-
peHIianio iIMyHOKOMIIETeHTHUX KIIITHH, 3aMaJeHHs 1 BITHOBICHHs (QyHKIIi BpaxkeHOTo opraHy. LlnTokiHaM BiacTuBa Jis, IO MOJIATAE
y 3anobiraHHi B3aeMoii KJIITHH IMyHHOI, KpOBOTBOPHOT, €HJIOKPUHHOI Ta HEPBOBOI CUCTEMH. YMOBHO BUJAUISIOTH LIUTOKIHU TIEPIIOTrO
MOKOJIHHS, SIKI TPOAYKYIOTHCS KIITHHAMH HECIeH(piTHOro MpOTH iH(EeKIiHHOTo 3axucTy. OCHOBHUMH NPO3aNalbHIMH UTOKIHAMY €
UI-1B, UI-2, U1-6, inTepdeporn, @HII-a ta iHmi. OcHOBHUM (akTOpoM 3amaibHUX peakiiil € 6ararodynkionansanit 1JI-1B. dakrop
Hekpo3y myxiuH-anbda (OHII-0) mpo3amanbHuil MUTOKIH, € OXHUM i3 LEHTPAIbHUX PEryJIaTopiB (GakTopiB i MeXaHi3MiB BPOKEHOT
pe3ucteHTHocTi. Bin nposBise 6arato 6ioreHHnX e(eKTiB, 3HAaYHA YACTHHA 3 AKUX aHanoriuna jii [JI-1p.

BpaxoByroun nepepaxoBaHe BHIIE B OCHOBY IMYHOJIOTIYHUX JOCTiKeHb B3ATO came 1JI-1 ta ®HII-o 11 BUBYEHHS X KOHLIEHTpa-
i1 y KpOBi AiBYAT-IiUTITKIB, XBOPUX Ha MyOepTaTHi MeHOparii.

Merta pocaipxenns. OniHKa TUTOKIHOBOTO CTAaTyCy y AiBYar MyOepTaTHOTO BiKy HA TJIi CyIyTHBOI ATOJIOTi] IUTONOAIOHOT 3a1I103H.

Marepiaa Ta metoau. O6ctesxeno 70 AiBUAT-TIUTITKIB, XBOPUX Ha MyOepTaTHI MEHOpArii, sSKi JIIKyBalIUCh y T1HEKOJIOTI4YHOMY Biji-
ninenni YepHiBerbkoro 061acHOro nepuHaTaibHOro HeHTpy. JiBuara Oymu poznozineni Ha asi rpynu: [ (ocnoBHa) — 30 miBuar-miuniTKiB
3 liarHO30M ITyOepTaTHi MeHoparii Ha TJIi CyImyTHBOI maroorii muronoxioHoi 3ano3n, 11 rpyna (nopiusnus) — 40 xiBYaT-MiUTITKIB 3
niarHo3oMm my6eptartHi MeHoparii. KoHTponsHa rpyma — 25 npakTH4HO 300pOBHX AiBYAT-TIUTITKIB. [Ipo3amanbHi HUTOKIHM, a caMe 1H-
tepueiikina 1-6eta (IJI-1P) ta daktop Hekposy myxnuH-anbda (OHII-o) BUBYAIM OfMH pa3, MiCIs BKIOUYCHHS MAIi€HTIB Y 0 CITiHKeH-
HsI, IIUIIXOM METO/IOM IMyHO(EpMEHTHOTO aHali3y, 0 OCHOBAHWN Ha TBEPHO(A3HOMY «CEHJBIU»-BapiaHTi 3 3aCTOCYBAHHSIM MOHO- i
nomiknoHansHUX aHTUTLN 10 LJI 1-f Ta ®HII-a. [IpoGipku 3 cupoBaTkaMu 3aKpHBaIN KPHUIIKaMH 30epirani B MOPO3WIBHINA Kamepi /10
NPOBECHHS aHali3y mpu temneparypi -20 °C.

CraructuuHy 0OpOOKy Marepiaily MpOBOIMIN 3a Horomorow komrgrorepHoi nporpamu «STATISTICA» ta «Microsoft Exel»
Windows, kommanii StatSoft® Inc.

Jlu3aiin DOCHIKeHHs Ta BCI METOAUKH, SKi OyJIM HaMH BHKOPHCTaHI B JaHOMY TOCHIDKCHHI, PO3MIIAHYTI Ta CXBAJCHI KOMICI€0 3
GiloeTHky 3akiany BUIIOI OcBiTH «ByKOBHHCHKHI nepxaBHUI MeanuHuil yHiBepcuTeT» (mportokon Nel, Bix 24.01.2011). HAP «IIpo-
(bimakTHKa, AIaTHOCTHKA Ta JIKyBaHHS MMOPYIIEHb MEPHHATATIBHOTO MEePiony 1 penpoayKTHBHOI CHCTEMH IHOK Ta JiBYAT MiJTiTKOBOTO
BiKy» (neprxaBHHH peectpauiiianii Homep 0111U006499. Tepmin Bukonanns 02.2011-12.2015 pp.

PesyasTaTn nocaimkenns. Onep:xani pe3ynbTaTd BUBYCHHS IIUTOKIHOBOTO KacKa Iy MOKa3aiy, 0 PH IOCTYINICHH] Ha CTaIlioHap-
He JIiKyBaHHS Ta 00CTEKEHHS y KPOBi AiBUaT-MIUTITKIB, XBOPHX Ha MyOepTaTHi MeHoparii 6e3 cymyTHboi maronorii cyTTeBo (Ha 60,61%)
3pocrae koHueHrpauis [JI- B 1 dpopmyeTbest Tennenis 1o 3poctanns (y 4,09 pasa) konuentpaunii ®HII-a y nepudepuunii xposi 06-
CTeXeHUX narieHTok. [IpoTe, oxep:kani pe3ynbraTi KIiHIYHO-1a00paTOPHUX 00CTEKEHb IIPU MOCTYIUICHHI Ha CTAI[lOHApHE 00CTEKEeHHS
Ta JIKyBaHHS IiBYaT-MiAIITKIB, XBOPHX Ha MyOepTaTHI MEHOparii, acoliifoBaHy 3 MaTOJOTIEI0 MUTOMOAIOHOI 321031 TTOKA3alH, 10 Y
MarieHToK GOopMyeThCs CTiliKa TEHACHIIIS 10 3HMWKeHHs KoHneHTpanii IJI-1p Ha 6,96 % ta ®HII-0 — B 1,48 pa3a. BcranosineHo, naro-
JIOTisl MUTONOAIOHOT 31031 CIIpHsie IHI10yBaHHIO MPOAYKIIT iMyHOKOMIIeTeTHUMH KiritiuHaMu 1JI-1B B 1,66 pa3za, ®HII-a —y 6,04 pasa.

BucnoBok. [1atomnoris muronoaiOHOT 31031 MPU3BOIUTE [0 3HIKEHHS IMyHOPETYIATOpHOT QyHKIIT 4epe3 3HIKEHHS KOHIICHTpaIlii
OKpEeMHX BXJIMBIIINX Ipo3anansHux nuTokinis (1J1-18 Ta ®HII-a).

Kuiro4oBi cj1oBa: nisuara myGeprarnoro Biky,lpo3anajibHi LMTOKIHHM, IUTONONIOHA 321032, MyGepTaTHa MEHOparis.
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Pesrwome

Bemyn. Jlimpamuuni marsgpopmayii (JIM) epyonoi ma uepesnoi nopodxcnunu nepioko npomikaomes mpusaiuil yac 6es-
CUMNMOMHO | MOJNCYMb OYMuU 8UNAOK08010 3HAXIOKOI0 NpU 06CcmedceHHi nayienma 3 iHu02o npugody. OOHak iHo0i 0ebio-
MOM 3aX8OPIOBANHS MOICe GUCYNUMU KPUMUYHUL O OUMUHU CIMAH, WO 8UMA2dc HegIOKIAOHOI XIpypeiuHoi 0onomozau.

Memorw 00cioNHceHHA € 6CMAHOBNEHHA HeDe3neuHux 0 Jcumms yckiaonens JIM epyonoi ma uepegHoi nopodic-
HUHU, K] GUMA2AIOMb HEGIOKAAOH020 XIPYpeiuH020 6MPYYaHHsL.

Mamepianu i memoou. Y 0ocniocenns exnoueno 17 nayienmis 3 JIM epyonoi noposcnunu ma 38 nayienmie 3 JIM uepes-
noi nopooicnunu. Li nayienmu 3naxoounucs na cmayionapnomy nikysanni ¢ H/J[CJI OXMAT/UT y nepioo 3 2021 no 2022 pik.

Pesynomamu. 3a noxanizayicio ypasicenua icyepanivnux nopodcuun y nayicumie cmanoguno 22,9%. Heyckaaone-
Hi popmu JIM uepesnoi nopoxcnunu niKy8aiu 3 6UKOPUCMAHHAM MIHIBA3UGHUX MEXHOA02IU, 30KpemMd, 1anacKoniune
suoanenns y 22 (78,6%), cknepomepaniay 6 (15,8%) ma cucmemna mepanis ineioimopamu mTOR peyenmopis (n=1;
2,6%). Konsepcis ma nanapomomis @ nianoeomy nopsaoxy euxonana 'y 9 (23,7%) nayicumis. Jlanapomomis ¢ ypeenm-
HOMY NOPAOKY NPOBedeHd 6 0OHOMY 8UNAOKY ¥ HOBOHAPO0OdceHoi oumuHnu 3 JIM kuwku i Opusici ma momanbHum me-
3enmepianbHum mpomboszom. Jusa aixysanns JIM epyonoi noposcnunu 'y 7 (36,8%) 6yno euxopucmano nogmophe cxie-
posysanna may 6 (31,6%) ckiepo3ysanns nocouysanu 3 Xipypeivnum euoaieHuam. Ypeenmue xipypeiune émpyuanns
nposedeno y 4 (21,1%) nayicumis, 30kpema, niegpaivhe OpeHy8anHs 3 npueoody xiromopaxcy (n=1) ma mopaxomis,
peszekyia JIM (n=3) y nayiecumis 3 panmosum 36inouieHHAM 06 emy JIM 6HaACIiOOK KPOBOBUNUBY 6 NOPOICHUHY Kicmu
ma ii 3ananenns. Bix nayicnmie 3 ycknaonenumu gopmamu JIM cxknaoas 6io 1 0o 14 micayis.

Bucnoexu. Hatiguwuii pusux nebe3neunux 01 JHCUMMA YCKIAOHeHb Y NAYICHMIE 3 8icYyeparbHUMU KiCmo3snumu
JIM cnocmepicanu y nepuwi 08a poxku jcummsi.

IlokazanHAMU 00 HEBIOKAAOHO20 XIpypeiuH020 8MPYUAHHA OVIU MPOMOO3 Me3eHMepialbHUX CYOUH y OUMUHU 3
aboominanvrolo JIM ma cunopom sHympiuHb02pyOrn020 HanpyxiceHHs y oimetl 3 mediacminaivrumu JIM

Knwuosi cnoea: nimgpamuuni mareopmayii; dimu, miniineasueni empyuanns, ckiepomepanis, rimgopes;

epyona ma wepesHa nopoNCHUNA

BcTyn

Jlimdaruuni mansdopmanii (JIM) npencraBiasors
IMUPOKHUI CIEKTP 3aXBOPIOBaHb, MEepedir SKUX KOJIH-
Ba€ThCS BiJ OE3CHMMTOMHOTO [0 CTaHiB, AKi 3arpo-
KYIOTh )KUTTIO nanienta. Haluactinie (no 75%) JIM
po3ramioBaHi B IisHII rojsoBu Ta wui [1], yckiana-
HEeHHsAMHU I1iel mokanizamii JIM e xoMmpecis quxalb-
HUX IISXIB 3 HEOOXIMHICTIO TPaXxeoCcTOMIl Ta 3HAUYHI
KocMeTHuHI nedopmanii [2]. 3a maHUMH SAMOHCHKUX
aBTopiB, 10 14% JIM muni MOXyTh MOMIMPIOBATUCSH
B JIJSHKY CEpeJOCTiHHs, HalyacTilie BEPXHbOIO
Ta MEePeJHbOr0, MiJBUINYIOYH PU3UK KOMIpecii au-
xanpHUX nuisixiB [2]. JIM rpyaHoi Ta depeBHOI TmoO-
POKHUHH CKIamaroTh Bix 5% [3, 4], 7% [5] mo 16%
[6], HEpinKo MPOTiKAIOTh TPUBATIUN Yac 0€3CUMIITOM-
HO 1 MOXYTh OyTH BHIIAIKOBOIO 3HAXiJKOIO MpH 00-
CTeKEHHI manieHTa 3 iHmoro npupoay. OxHak 1HOMII
ne0ITOM 3aXBOPIOBaHHS MOXE BUCTYIHUTH HeOe3-
NeYHUH IS TUTHHHU CTaH, IO BUMAarae HeBiJKJaj-
HOT jormoMoru. Bubip TakTHKH JNiKyBaHHS KiCTO3HUX
JIM, sxa Ha CHOTOAHINIHIN IeHb € Pi3HOMaHITHOIO,
BKJIIOYAIOUH CIIOCTEPEKEHHs, XipypridHe BUCIUCHHS,
CKJIEpOTEpamniio, CHCTEMHY MEIUKAMEHTO3HY TapreT-
Hy Teparito [7], 3aJle)XuTh BiJ 0ararbox YMHHUKIB,
BKJIIOYAIOYM CYNYTHI CHMITOMH Ta YCKJIaAHEHHS,
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aHaToMiuHi gedopmarii, 0coOIMBO B IiNAHII 0OIII-
495 Ta MUi, a TaKoX, JAOCBiAYy Xipypra. Xipypriuxe
BTPYYaHHS MOXe OyTH pajguKalbHUM METOIOM JIiKYy-
BaHHs, aji¢c TOBHEC BUJAJICHHS 4acTO HCMOXJIMBE Ye-
pe3 aHaTOMIYHE pPO3TallyBaHHS IIUX ypakeHb Ta ix
CXUJIBHICTh M0 1H(QITBTpamii HABKONWINHIX TKAHWH
[8]. Kpim Toro, JIM MOXYTH 3HAUHO 3MimryBaTu abo
MOBHICTIO OTOPTAaTH HEPBH Ta KPOBOHOCHI CYAUHH;
BOHU TaKOX MOXYTbh TepeTHHATH (dacuialbHl Mexi
Ta CIOTBOPIOBATH HOpMaibHy aHatomito [5]. JIM e
JNOOPOSIKICHUMY YpaXX€HHSMH 3 HMOBUIBHUM IIpOrpe-
CyBaHHSAM, OJHAK MMOBHE OJYKaHHS MOXIJIMBEC JTUIIC B
OKpEeMHUX BHIAJKaX 130JbOBAaHHUX, 100Ope BigMeKoBa-
HHUX ypaxeHb. TOMy JIiIKyBaHHS 3a3BUYAH € TPUBAIUM
i HOBUHHO OyTH N00pe crnianoBaHuM. OJHAK TTOTEH-
MifHO MOXJIMBHMHU € YCKJIAJHCHHS, 10 BUMArawTh
HEBIJKJIAHOTO BTpy4YaHHs [2, 9].

MeTolo pgocniaXeHHS € BCTaHOBJIEHHSA HeOe3-
MeYHUX AJs KUTTA yckiaaaHeHb JIM rpyaHoi Ta de-
pPEBHOT MOPOXXHHUHM, SIKI BUMaraloTh HEBIJKIATHOTO
XipypriuHoro BTpy4YaHHs.

MaTtepianu i metoam
[IpoBeneHO pETPOCIEKTHBHUN aHali3 iCTOpiH
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XBOpPOO TMami€eHTIB 3 KICTO3HUMH JiMpaTHIHUMHU
Manb(opmanisiMu TPyaHOI Ta YEpPEeBHOI MOPOKHHUHHU
Ta BUJUICHI KJiHIYHI BUMAIKH, IPU AKUX OMEpPaTHB-
He BTPYYaHHS NPOBEACHO 33 KUTTEBUMH MOKa3aHHS-
MU B ypreHTHoMmy nopsiaky. Cepen 240 nanieHris, axi
3HAXOJUIIUCS Ha CTAI[IOHAPHOMY JiKyBaHHI y TEPiof
2012 — 2021 pokiB 3 miarHo30oM «IiMdaTuiHa Malb-
dbopmamigy, mokamizamis kicto3Hux JIM B mimsHII
CepeNoCTiHHA BUABNEHO y 17 mamieHTiB, YepeBHOI
nopoXHUHU y 38 mamieHTiB. AHamizywo4u icropii
XBOpOOMW malieHTiB, Opaiu 0 yBaru ix BiK i cTarh
Nani€eHTiB, KIIHIYHI NPOSIBM 3aXBOPIOBaHHS, 00’e€M
npoBeaCHUX 00CTEXKEHb, crocid Bi3yamizamii, HasB-
HICTh YCKJIaJHEHB, CIIOCI0 IiKyBaHHS.

Etnuna xomicis HMYVY imeni O.0O. Boromomnbpisa
CXBaJIMIa JaHe AOCHIKCHH. YCi 10 CIiIKCHHS Ipo-
BOJAMJIMCS BIAMOBIJJHO /10 BIPOBAJKEHUX PEKOMEH 1a-
uiit. [Ipotokon 3acinanus eruvHoi komicii Nel41 Big
27.01.21, 3 ypaxyBauusim GCP-ICH ra I'enbcinkcbkoi
nexnapamii. Byna orpuMana muceMoBa iHpOpMOBaHa
3roza 0aTHKiB/OMIKYHIB yCiX yYaCHHKIB JKOCIiIKCH-
Hsl, 3aTBEPJKCHA HA BIANOBIAHOMY 3acCijaHHI.

CraTuCTUYHUI aHaJi3 IPOBOAUBCS 3 BUKOPUCTAH-
HSIM IakeTy craructuyHoro anainizy IBM SPSS for
Windows version 24.0 (IBM Corp., Armonk, NY)
ta EZR (R-statistics). CTaTucTuyHa 3HAYUMICTh BiJI-
MiHHOCTI Bix 0 Oyma BcTaHOBNeHa Ha piBHI p<0,05.

Jane pociijpkeHHs € GpparMeHTOM HayKOBO-J[0-
chigHol TeMu Kadenpu autsAdoi xipyprii «Po3pobka
Ta BIPOBA/PKEHHSI CyYaCHHX METOJIB AiarHOCTHKH i
JIKyBaHHS BPOJDKCHUX BaJl Ta HAOYTHX 3aXBOPIOBAHD
TPaBHOTO TPAaKTy y HAiTeH» NOepKaBHUHU peecTpamiii-
Huit Homep 0118U100562 Big 21.12.2018 p.

Pe3ynbtaTtn Ta iXx 06roBopeHHs

JIM uepeBHOI MOPOXHMHM JiarHOCTOBaHO y 38
(15,8%) mamieHTiB, 3 MEpEeBaKAHHAM YOJIOBIUOi CTa-
Ti: 22 (57,9%) xmomuuku Ta 16 (42,1%) miBUaTok.
Y 15 (39,5%) mamieHTiB IiarHO3 BCTAHOBJIEHO ¥
Bili 10 1 poky, nmpeHaranbHoO 3a nanumu Y3 —y 6
(15,8%) Bunankax, y Biui 1-5 pokis —y 16 (42,1%)
BHIIaaKax, crapme 5 pokiB - y 10 (26,3%) Bumnan-
kax. CKpUHIHTOBUM METOJOM JiarHOCTUKH Oyio
VY31 opraniB 4yepeBHO{ MOPOXKHUHH, IS yTOUYHEHHS
IiarHoO3y yCiM IiTAM 3a YMOBHU BHSBICHHS KiCTO3-
HUX yTBOPEHb BiCIEPAIbHUX MOPOXHUH BHUKOHYBa-
nock MPT. 3a gaHuMH peTPOCIEKTHBHOTO aHali3y,
JiKyBaHHS NPOBOJMIOCH y TepMiHu 6 — 18 wmicsnis
micJisi BCTAaHOBJICHHS JAiarHO3y B IJIAHOBOMY HOPSI-
Ky y 35(92,1%) mamienTiB, npoTsrom mepimoi noowu
3 MPUBOJY CHUMIITOMIB TOCTPOi KHIIKOBOI HENpPOXiA-
HOCTI OTEpaTUBHE JiKyBaHHsA npoBeneHo y 2(5,3%)
NnanieHTiB Ta B OHOMY BHNaAKy (2,6%) - uepes 4 ro-
JMHHU IiCJIsl TOYaTKy 3axBoproBaHHs. [Ipu nmikyBaHHI
JIM 4epeBHOI MOPOXXHUHM TIepeBary HajaBald MiHi-
IHBa3MBHUM BTPYyYaHHSM, 30KpEMa, JIallapOCKOMiuHE
BUAaneHHS KicTo3HUX JIM mposeneno y 22 (57,9%)
Mali€HTIB, CKIEPO3yBaHHS KICT 3a04EPEBUHHOIO
MpPOCTOPY Ta YaCTKOBO YEPEBHOI MOPOKHUHH BHKO-
HaHoO y 6 (15,8%) mamnieHTiB, CHCTEMHA Teparis iHTi-
6itopamu mTOR penenTopiB 3acTocoBaHa B OJJHOMY
(2,6%) Bunmanky. KonBepcist Ta miaHoBa JianapoTo-
Mis BukoHaHa y 9 (23,7%) mamientiB. HeoOxinHICTB
B YPreHTHOMY ONEpPAaTHBHOMY BTPY4YaHHI BUHHKJA B
OJIHOMY KIJIIHIYHOMY BHIIaJKy - Y HOBOHapOIXKEHOI
JUTHHH, 3 J1arHOCTOBAHOIO MOMEPEJAHHO KiCTO3HOIO

JIM uyepeBHoi mopoxHuHM 3a ganumu MPT. Cran
OUTHHU TOTIPIIUBCS panTtoBo, Ha (OHI CHMIITOMIB
TOCTPOTO XMBOTAa BHHHUKIA MapMypOBICTh IIKiIpHHUX
MOKPHUBIB, rimorensis. [licas kopoTkoi mepemormepa-
[ifHOT MIATOTOBKY MPOBEJCHA CEpPEAUHHA JIaapoTo-
Misl, BUSIBJICHO TOTaJbHUN TPOMOO3 Me3eHTepialbHUX
CYAWH, HEKp00i03 TOHKOT KHIIKK Ta KicTo3Ha JIM ToH-
KO KUIIIKH 13 3aXOIMIeHHAM Opinki. OmepaTuBHE BTPY-
YaHHSA 3aKiH4eHO jamapocrtomiero. Ilix gac mraHOBOI
penanapoToMii yepes 48 roauH BUSBICHO TOTAIbHUI
HEKpO3 TOHKOi KHIIKM Ha (OHI Me3eHTepiajabHOTro
Tpombo03y. [IpoBenena cyOTOTadbHa pPe3eKIliss TOHKOT
KUK pazoM 3 JIM crinku kumku i Opuxi. Autuna
norpedyBasia TOBHOTO MapeHTEpPAIbHOTO XapdyBaH-
HSl IPOTSATOM TPHUBAJIOIO 4acy y 3B ’A3KY 3 PO3BUTKOM
CHUHAPOMY KOPOTKO{ KHIIKH. 3aTaoM pe3eKIlist KUIIKH
Oyna BukonaHa B 11 (28,9%) mamieHTiB 3 KICTO3HUMHU
JIM uepeBHOT MOPOKHUHH, OJHAK TaKe yCKJIaJIHECHHS
K CHIPOM KOPOTKO{ KHIIKH y Ticisionepamniinoi nepi-
OJli CTIOCTEpIiTay JIWIIE B OJTHOTO TAIli€HTA.
MeniactinanpHa jokanizamnis JIM BusBnena y 19
(7,9%) mamienTtis, cepen sikux mepeBaxann JIM mui
3 NOMIMPEHHSIM Yy BEPXHE Ta MEPEIHE CePeNOCTIHHS
(n=14, 73,7%), i301bp0BaHE ypaXKCHHS CEPENOCTIiH-
Hs Oyno y 3 (15,8%) mamienTiB, Ta y ABOX BHITaJKax
(10,5%) Oynmo moenHaHe ypaskeHHs T'pyAHOI Ta de-
peBHOI MOPOXKHUHHU. 3a JAHUMH PETPOCIEKTUBHOTO
aHalli3y, CKJIEPO3YBaHHS 3 TMO3UTHBHUM KIJIIHIYHUM
pe3ynbpraToM BUKOHaHO y 7 (36,8%) mamieHTiB, KOM-
OiHOBaHE JIKyBaHHS, L0 IOJISTAN0 B XipypriuHomy
BUaNeHH] yacTuHu JIM Ta ckiaepo3yBaHHI, IIpoBeie-
HO y 6 (31,6%) maimienTiB, cucTeMHa Tepanis iHrioi-
topamu mTOR penenrtopis - y 2 (10,5%) namienTis.
CHHIpOM BHYTPIUIHBOTPYIHOTO HANIPY>KEHHS 3 HE00-
XIIHICTIO HEBIJAKJIAJHOTO OMCPATUBHOTO BTPYYaHHS
Oyno pniarHocroBano y 4 (21,1%) manienrtiB. Buri-
KaHHS TIMQU, XUIJIOTOPAaKC 1arHOCTOBAHO y TUTHHH
BikoM 8§ MicsAmiB, pantoBe 30imbmIeHHS 00’ eMy JIM
micJisi KPOBOBHWJIMBY B NMOPOXKHUHY KiCTH BHHHKIO Y
TpbOX mMalieHTiB BikoMm 4, 6 ta 14 wmicsuiB. B ycix
BHUIIaJKaX KJIIHIYHMUMH MPOSIBAMH YCKJIAJHEHb Oyna
rocTpa JMxajbHa HEJOCTAaTHICTh 3 HEOOXIJHICTIO
amapaTHol BEHTUIAII] Y JBOX MAMIi€HTIB. Y BUMAIKY
JIM, yckiapHEHOI XiTOTOPAKCOM, MPOBEACHO IpEHY-
BaHHA IJIEBPAJIbHOI MOPOXKHUHHU IPOTITOM 14 mHIB 3
HAaCTYIHUM CKJepo3yBaHHAM Kicto3nux JIM. Ilami-
€HT OAY)KaB, TPUBAIICTh CHOCTEPEKEHHS CKIanae 5
POKiB, peUUIUBY 3aXBOpPIOBaHHSA He Oyno. B iHmux
TPbOX BHUMAJKaxX Oyia MpoBejcHA TOPAKOTOMisl, BH-
naneHHs kictozHoi JIM cepenocTiHHS 3 OJHOYACHUM
BBEACHHSM CKJIEPO3aHTa B IOPOXKHUHY PE3UAYAIbHOL
KICTH B OAHOMY BHNaAKy. YCKJIAJHEHb y Micisonepa-
iffHOMY Tepiozi He O0yJI0, TPUBAIICTh CIIOCTEPEIKEH-
Hs ckiazaae Big 18 mo 48 micsniB. ¥V aBOX BuIajgkax
MPOBOJIUIINCEH TIOBTOPHI CKJIepo3yBaHHs JIM B minsH-
i Wi Ta BEPXHBOTO CEPENOCTIHHSA, PEeCIipaTOPHUX
MOPYIIEeHB Y MAli€HTIB HE CIIOCTEPIirajoch.
Jlimparuuni manasdopmanii — BpoaKeHi BaJau po3-
BUTKY JiM(paTH4YHOI CHCTEMH, SIKI KJIIHIYHO MaloTh
JBa BIKOBI MKW MPOSIBY — € MEPioJ 0 JBOX POKIiB
KUTTA Ta nepinybeprarauii nepiox [10]. ITosepx-
HeBi JIM MOXyTh OyTH BHUSBICHI NpPH TIEPBHHHOMY
OTTIANI Mallfoka, MOMEepenHil MiarHO3 BCTAHOBIIECHO
3a JI0TIOMOTOI0 YJIBTPa3ByKOBOTO AOCHIIKEeHHS. binb-
I CKJIAJHOMLII Yy JiarHOCTHIII MPEICTaBJISIOTh Bi-
cuepaibHi Gopmu mManbdopmaniit [6, 11] Ta, Biamo-
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BiJJHO, BOHH MAalOTh BUIIUU PHU3WK YCKIaaHEHb. JIM
I'PYIHOI MOPOKHUHHU MOXYTh BHKJIHMKATH KOMIIPECiiO
IUXalbHUX MIIAXIB, a MOPYUICHHS OPEHAXY JTIMpHU
MOJe MPU3BECTHU JI0 X1JIbO3HOTO BUIOTY Y IJIEBPalib-
Hy a00 "yepeBHY NOPOXKHUHY [12], KpOBOBUIUB B TO-
POKHHMHY KIiCTH 4M iH]eKUis MOXKYyTh OyTH NpUYH-
HOIO PalTOBOTO 301IBIIEHHS po3Mipy Manbpopmalii
Ta MiABHUINCHHS BHYTPIIIHBOTPYIHOTO YH BHYTPIMI-
HbOYEpEeBHOTO TUCKY [2, 10].

Jlist miATBEp/KEHHSI A1arHO3y CYIMHHHX Mallb-
dbopmariii 3 TMOBIIBHUM KPOBOTOKOM «30JIOTHM
crangaprom» € MPT [13], inkonu s Bepudikaii
NiarHO3y BUHHUKAa€ HEOOXiTHICTH Y MPOBEICHHI Tic-
TOJOTiYHOTO AocHimKeHHsS. ONHAK Yepe3 Malui po3-
Mip JiM(paTHYHUX CYAUH Bizyanizamis JiM(paTHIHUX
MUIAX1B € BiTHOCHO BaXKOI, 1 €(PEeKTHBHI METOIU
Bi3yasi3aiii Bce Ie ONTHMI3YIOTBCS Ta PoO3poOIIs-
1otbest [13]. Ckiaepo3yBaHHs, XipypriuHe BUIAJICHHS
€ MeronoM BubOopy nikyBanus JIM [6, 8]. Taprerna
Teparisi BUKOPHUCTOBYETHCS Yy CKJIAZHUX BHIAJKax,
KOJIM TIOTIEpeIHI METOI! JiKyBaHHS € Hee(DCKTHBHHU-
MH Ta NOTEHIIHHO HeOE3MEeYHUMHM B IIJIaHI BUHUK-
HeHHs yckinanHeHb [6]. JlikyBanus JIM 3a3puuaii €
MJIaHOBUM, MiCJIs BCeOIYHOTO 00CTEIKEHHS Mallie€HTIB,
3 BH3HAYEHHSIM aHATOMIYHOI JOKaji3amii Ta CTpyK-
typu JIM (Makpo-, MiKpoKicTO3Ha 49X 3MimaHa ¢pop-
Ma), a TaKOoX MOCIIIKEHHSIM CHUCTEMH T'eMOCTa3y.
Koarymnorpamy 3 BH3HaueHHsIM piBHS (iOpUHOTEHY
ta D-guMepiB HEOOXiTHO MPOBOAUTH YCIM MdITSAM,
BPaxoBYIOYHM MOTEHLIIHY 3arpo3y JOKaJlbHOI Koary-
nonatii 3 pu3zukoM TpoMmOo3y Ta adidpuHOTEeHEMIU-
HOi KpoBOTedi y micisomnepaniiitHomy mepiomi [14].
HeBinknanHi omepamiliHi BTpy4YaHHS 32 KUTTEBUMH
MOKAa3aHHIMHU € BKpal piakicHUMH. OJHAK PHU3HUK
PO3BUTKY TOCTPOr0 IUCTPEC-CHHAPOMY, CHHAPOMY
BHYTPIIIHBOIPYAHOTO HAINPYXEHHS BHACIIJOK KpO-
BOBWJIMBY B IOPOXHUHY KICTH UM XIJIOTOPaKCy Ta
TpoMOoeMOOIiuHI yCKIaJHEHHS € TOTSHIIIHHO He0e3-
MEeYHUM YCKIJIaJIHEHHSM, Ki HE0OXiTHO BpaXOBYyBaTH
MJIaHYIOYH TAKTUKY JIIKyBaHHS TakuX mamieHTiB [15].
l'ocTpuii KOMIapTMEHT CUHIAPOM, fIK pesyiabrar JIM
BEJIIMKUX PO3MIpiB, ONMHMCAHO B JITEpaTypi sK MOKa-
3aHHS JJ0 HEBIIKJIAAHOTO ONEPATUBHOTO BTPYUAHHS Yy
HoBOHapoKeHoi xuturu [10], JIM gepeBHOT MOpoXK-
HUHU MOXYTbh YCKIAZHUTHCS 00TypaniiiHOIO KHIIKO-
BOI0 HENPOXIJAHICTIO, 3aBOPOTOM CETrMEHTa KHUIIKH,
3aKpenamu, HOpyHIeHHAM BiaxoxeHHs ceui [8]. Ox-
Hak Take yckyuajaHeHHs JIM yepeBHOT MOPOKHUHM, SIK
rOCTpHil Me3eHTepialbHUI TPOMOO3 y HOBOHAPOIKE-
Horo 3 JIM uepeBHOI MOPOXKHUHU, MU HE 3yCTpidann
y JOCTYIHHUX IyOmikamigx. Xo4a KoarymnsiiifHi mopy-
HMICHHS, SIK YCKIAQJHEHHs CyIUHHUX aHOMalliii, 1o0pe
Bizomi [16]. IloBinbHUIT pyX KpOBi, HassBHUH y Cy-
JUHHHUX MaJibopMamlisix i3 MOBUILHUM KPOBOTOKOM,
MOJKE IMPHU3BECTH /0 JOKaJIi30BAaHOI BHYTPIMIHBOCY-
JWHHOI Koarynonartii, ska BU3HAYA€THCA 3a MiABHUIIIE-

NiTepaTypa

HUMH piBHSAMHU D-gumepy, HU3bKUM piBHEM QiOpuHO-
reHy ta/abo TpombomuTomneHiewo [14].

Jnsa nmixyBamHs HeyckiagHeHux JIM mepemary
HaJalTh MiHIIHBAa3UBHUM MeToAaM JikyBauHs [17],
30KpeMa, JamnapocKOmiuHOMY BuaajicHHi0 JIM ude-
peBHoi mopoxuuHu [18, 19], sike BUKOpUCTAHO Yy
HaImoMy gociipkeHHi y 57,9 % namieHTis, 4n ckie-
PO3yBaHHIO MiJ YIbTPa3BYKOBUM UM €HJOCKONIYHUM
KOHTpOJIEM, IO TMpoBeaeHo y 36,8 % mamieHTiB 3
MeaiacTiHanbpHOM gokarizamicro JIM Ta 15,8% 3 JIM
YepeBHOI MOPOXKHUHU 1 3a0YEPEBUHHOTO IIPOCTOPY
HAILIOTO CIIOCTEPEKEHHS. MyNbTHAMCIUIIIIHAPHUN
MiAXi 3 BUKOPUCTAHHSIM MiHIIHBa3WBHHUX METOMIB
[20], a TakoX, Cy9acHHX TapreTHUX TEXHOJOTIH mic-
7 BCeOiTHOTO OOCTEKEHHS MAILi€HTa, € 3aMOPYKOI0
yCIIIHOro JiKyBaHHs BicuepaipHux JIM [21]. B
po0oTi mBeaCchKUX Ta Oenbrifickkux aBTopiB [9] mo-
JlaHa 3MiCTOBHa iHQpopMamis mono mnarodizionorii
CIIOpaAMYHUX BaJ PO3BHUTKY JNiM(PATHIHOI CHCTEMH,
CIIPUYMHEHOI COMAaTHYHOIO MYTAII€l0, MO MOSCHIOE
epeKTUBHICTh CHCTEMHOI TapreTHoi Tepamii [22], y
TOMY 4HCIHi, 3 BUKOpUcTaHHsM iHri0iTopie mTOR
peuentopis [23, 24].

Y BUNAAKy KPUTUYHUX YCKIaJHEHb, IO 3arpo-
KYIOTh KUTTIO NAIli€HTa, € HEOOXiAHICTh Yy Oimbm
arpecUBHUX BTPYUYaHHSX, 30KpeMa, JamapoToMii Ta
TopakoToMmii. He 3amexHo Bij cKIepo3aHTa, IKUN BU-
KOPHCTOBYETHCS, MicasonepaniifHuil mepioj cymnpo-
BOJKYEThCSI HaOpskoM Manbpopmaiii Ta 30inblIeH-
HaM i1 00’emy [25]. BpaxoBy4u 10 IPOTHO30BaHY
no0OiyHy Ai0 JNIKyBaHHS, y BHUIMAJAKy MOSBH CHUMIITO-
MiB BHYTPIIIHBOTPYAHOTO HANpPYXXECHHS BHUKOPHC-
TaHHS CKJICPO3aHTIB € MOTEHUiHO HeOe3meyHum. Y
TaKWX BUMAJKaX IepeBary HaJlaw BiIIKPUTHM olepa-
THUBHHUM BTpy4YaHHAM [25].

BucHoBkuM

CHHAPOM  BHYTPIUIHBOTPYAHOTO  HAMPYXXCHHS
BHACIIIOK KPOBOBUJIHBY B IMOPOXHUHY Kictu JIM
a0o BuTiKaHHS JiMGHU (X1JIOTOPAKC) € KPUTHUYHUM
yCKJIaJHCHHAM KicTo3HuX JIM cepenocTiHHS, 110 BU-
Marae HeBiJIKJIaJHOTo XipypriyHoro BTpy4aHHs.

[n¢inpTpamis OprKi KHIIEYHNKA TOTEHIIITHO MOXe
OyTH MPUYNHOIO TOTAJIBHOTO TPOMOO3Y ME3EHTEPiab-
HUX CYJWH Ta TOCTPOi KHIIKOBOi HEMPOXiTHOCTI.

Haiibinpmuii pu3uK yCcKIaJHEHb CIIOCTEPIraeThes
IPOTSTOM MEPIIOr0 POKY JKUTTS.

BpaxoByloun mNOTEHUIHHUH PHU3UK KPUTHYHHX,
HeOe3NMeUHHUX JIJIS KUTTS yCKIAJHEHb, HAsBHICTD Kic-
To3HUX JIM cepenoCTiHHS Ta YepeBHOI MOPOXXKHUHU
€ TOKa3aHHSIM 10 aKTHUBHOI JiKyBaJIbHOI TAKTHUKHU 3
MiHIMaJIbHUM TE€PMIHOM CIOCTEPEIKEHHS.
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SURGICAL EMERGENCY IN INFANTS AND TODDLERS WITH ABDOMINAL
AND MEDIASTINAL LYMPHATIC MALFORMATIONS

O.Gorbatyuk’, A.Nakonechnyi’, Y.Rudenko®, V. Prytula®, Y. Susak’

Shupyk National Healthcare University of Ukraine' (Kyiv, Ukraine);
Danylo Halytsky Lviv National Medical University? (Lviv, Ukraine);
Bogomolets National Medical University® (Kyiv, Ukraine)

Summary

Background. Lymphatic malformations of thoracic and abdominal cavities can remain asymptomatic for a long time and can be
revealed accidentally within examination for other medical reason. At the same time, the disease debut can manifest as critical condition
requiring emergency surgical care.

The aim of the study is to detect the life-threatening complications of thoracic and abdominal cavities LMs that require urgent
surgical procedures.

Materials and methods. 17 patients with LMs of thoracic cavity and 38 patients with LMs of abdominal cavity are included into the
study. All patients underwent in-hospital treatment in Ohmatdyt specialized children’s hospital in a period since 2012 to 2021.

Results. Visceral cavities were affected by LMs in 22.9% cases. Minimally invasive technologies were used in uncomplicated LMs, laparoscopic
resection, which was performed in 22 (78.6%) patients, sclerotherapy (n=6; 15.8%) and mTOR inhibitors systemic therapy in one clinical case (2.6%).
Planned laparotomy or conversion to open surgery was performed in 9 (23.7%) patients. One child underwent emergency laparotomy — a newborn
with LM affecting bowel and mesentery, which developed total mesentery thrombosis. Treatment options applied in thoracic cavity LMs treatment
were repetitive sclerotherapy procedures in 7 (36,8%), and a combination pf surgical resection and sclerotherapy in 6 (31,6%) cases. 4 (21,1%) patients
required emergency surgeries, including pleural drain for chylothorax (n=1), and thoracotomy with LM resection (n=3) in patients with rapid LM
volume increase resulted from intracystic hemorrhage following inflammation. Complicated LMs occurred in patients aged from 1 to 14 months.

Conclusions. The highest risk of life-threatening complications in patients with visceral cystic LMs was observed during two first
years of life. Indications for emergency surgery were mesenteric thrombosis in a child with abdominal LM and intrathoracic tension
syndrome in children with mediastinal LMs.

Key words: Lymphatic Malformations; Children; Miniinvasive Interventions; Sclerotherapy; Lymphatic Lick; Thoracic and Abdominal Cavity.
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Dnipro State Medical University', PATENT DUCTUS ARTERIOSUS

CI “Regional Medical Center of Family Health DRC™
(Dnipro, Ukraine)

SummaryTimely diagnosis of acute kidney injury (AKI) is problematic due to difficulties in using the “Kidney
Disease: Improving Global Outcomes (KDIGO) guideline” modified for neonates, requiring the search for non-invasive
markers and their diagnostic capacity assessment. Preterm infants with hemodynamically significant patent ductus
arteriosus (HSPDA) are highly vulnerable to developing AKI. Renal biomarker neutrophil gelatinase-associated
lipocalin (NGAL) in urine enables diagnosis of AKI, although literature data on the possibility of its use are somewhat
contradictory.

The aim of this study was to identify diagnostic capacity of the renal biomarker NGAL in urine for the early
diagnosis of AKI in preterm infants with HSPDA.

Materials and methods A total of 29 preterm infants (gestational age 29-36 weeks) with HSPDA were examined
at the Department of Anesthesiology and Neonatal Intensive Care on the first, third and tenth day. The patients were
assigned to groups depending on the development of AKI: the AKI group with any degree of severity - 14 children,
and the group without AKI - 15 children. To determine the influence of HSPDA size on the level of urine NGAL, the
children were further divided based on ductal size: HSPDA diameter >2 mm - 11 children, and HSPDA diameter < 2
mm - 18 children. The urine NGAL level was quantitatively measured using sandwich enzyme-linked immunosorbent
assay according to the manufacturer's licensed instructions (ELISA Kit, 96, USA).

The study has a positive conclusion of the biomedical ethics commission of the Dnipro State Medical University
(protocol of the commission meeting No. 2 dated October 19, 2022)/

A set of statistical research methods was used to solve the tasks and check the initial assumptions, namely: for
independent samples - the Mann-Whitney test, for dynamic assessment - the Wilcoxon signed rank test. The test
for the normality of the distribution of quantitative samples was carried out using the Kolmogorov-Smirnov test.
Statistical processing of the results was carried out using the software product STATISTICA 6.1® (StatSoft Inc.,
serial number AGAR9O9IE415822FA).

The work was carried out within the scope of complex research works of the Department of Propaedeutics of
Children's 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 number 0119U100836) execution 09.2019-12.2023.

Results. In the group of children with AKI, the significant increase in the urine NGAL level was observed from the
first to the tenth day. For example, the urine NGAL level was 2.2 times (p<0.002) and 2.4 times (p<0.001) increased
on the third and tenth day, respectively, as compared to that on the first day, while in the group without AKI, urine
NGAL level was 1.3 times (p<0.04) increased on the third day compared to that on the first day. On the tenth day, in
the group without AKI, the urine NGAL level was increased by 1.6 times (p<0.007) compared to that on the first day
and by 1.2 times (p<0.04) as compared to that on the third day.

The data obtained were confirmed by the clear correlation between the urine NGAL level and the development of AKI.
For instance, the urine NGAL level at the first day was significantly correlated with AKI on the third and on the fifth day:
p=0.72, p<0.001 and p=0.75, p<0.001, respectively. On the third day, the urine NGAL level was also significantly correlated
with AKI on the third and on the fifth day: p=0.65, p<0.001 and p=0.73, p<0.001, respectively. It was particularly important
that the urine NGAL level on the first day was significantly correlated with the maximum stage of AKI: p=0.76, p<0.001.

In preterm infants with HSPDA size > 2 mm, the urine NGAL level on the first day of life was 1.7 times higher than that in
children with HSPDA <2 mm (p < 0.002). It was also observed on the third day as in preterm infants with HSPDA size > 2 mm,
the urine NGAL level was 2.3 times higher than that in children with HSPDA <2 mm (p < 0.001). On the tenth day, there was a
2.3-fold higher urine NGAL level in the group with ductal diameter > 2 mm as compared to the group with ductal diameter <2 mm
(p < 0.003). The correlation between the urine NGAL level and the size of HSPDA has been found to be quite revealing. Notably,
on the first day, urine NGAL level was significantly correlated with the HSPDA size: p=0.66, p<0.001, and on the 10th day, it was
significantly correlated with the ductal size on the first day: p=0.70, p<0.001. In addition, the urine NGAL level on the first day
was significantly correlated with the HSPDA size on the third day: p=0.49, p<0.015. The significant correlation between the urine
NGAL level on the third day with the ductal size on the third day has also been revealed: p=0.47, p<0.019. Finally, on the 10th day,
the urine NGAL level was significantly correlated with the HSPDA size on the third day: p = 0.46, p < 0.022.

Conclusions. The elevated urine NGAL level has been found to be a reliable marker of the AKI development in preterm
infants with HSPDA: it was 1.7 times (p<0.001), 2.8 times (p<0.001) and 2.6 times (p<0.001) increased on day one, three
and ten, respectively, in children with AKI in comparison with those examined without AKI. In preterm infants with HSPDA
diameter of > 2 mm on the first day, the urine level of NGAL was significantly increased on the first, third and tenth day.

Key words: Preterm Infants; Hemodynamically Significant Patent Ductus Arteriosus; NGAL Urine; Acute
Kidney Injury.
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Introduction

Acute kidney injury (AKI) occurs in 29 - 70% of
preterm infants at intensive care units and leads to a
50% increase in mortality rate [1,7,9,10,12]. Preterm
infants with hemodynamically significant patent
ductus arteriosus (HSPDA) are highly vulnerable due
to left-to-right shunt across the ductus arteriosus,
leading to hypoperfusion in end organs including
the kidneys [2,3,16]. Timely diagnosis of AKI is
problematic due to difficulties in using the “Kidney
Disease: Improving Global Outcomes (KDIGO)
guideline” modified for neonates, since its criteria
are based solely on an elevated serum creatinine level
and a decreased urine output. In fact, physiological
postnatal oliguria may occur in newborns on the
first day of life. In addition, an increase in serum
creatinine level within the first 48 hours of life
can be expected, and the diagnosis of AKI could
not therefore be made until the third day of life in
infants [9,19]. Taking into consideration that serum
creatinine is relatively lacking sensitivity to AKI
and does not reflect real-time changes in glomerular
filtration rate, since its functional decrease can reach
50% before a valuable increase in serum creatinine
level, new biomarkers for AKI are being currently
studied [3,5]. Various markers are being presently
proposed to diagnose AKI, but no one can serve as
reliable. Neutrophil gelatinase-associated lipocalin
(NGAL) is one of these renal biomarkers, which
increases 2-4 hours after the development of AKI and
enables its diagnosis in the early stages [4,13,22].
Meanwhile, data on the possibility of its use are
somewhat contradictory, for example, A. Sellmer
et al. [8,17,20,21] have found that urine NGAL was
not useful diagnostic marker for AKI detection in
extremely preterm neonates. The need for the use
of nephrotoxic drugs in preterm infants causes an
increase in urinary NGAL, which confirms damage
to the kidneys [11]. All of the above requires further
study of the informative value of this marker [6, 23].

The aim of this study was to identify diagnostic
capacity of the renal biomarker NGAL in urine for
the early diagnosis of AKI in preterm infants with
HSPDA.

Materials and methods

A prospective, cohort study was conducted on
the basis of the Department of Anesthesiology and
Neonatal Intensive Care of the CI “Dnipro Regional
Children's Clinical Hospital” and was approved by the
Medical Ethics Board of the hospital. The study was
carried out in accordance with the principles of the
Declaration of Helsinki. Inclusion criteria were preterm
infants with the gestational age of 29-36 weeks and
HSPDA, informed written consent signed by parents
for their child to participate in the study. Exclusion
criteria were congenital malformations, grade III-
IV intracerebral or intraventricular hemorrhages,
neonatal sepsis, severe perinatal asphyxia, skin
diseases, intrauterine growth retardation.

A total of 29 preterm infants with HSPDA were
examined on the first, third and tenth day. The
patients were assigned to groups depending on the
development of AKI: the AKI group with any degree
of severity - 14 children, and the group without AKI
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- 15 children. In order to determine the influence of
HSPDA size on the level of urine NGAL, the children
were further divided based on ductal size: HSPDA
diameter >2 mm - 11 children, and HSPDA diameter
<2 mm - 18 children. The urine NGAL level was
quantitatively measured using sandwich enzyme-linked
immunosorbent assay according to the manufacturer's
licensed instructions (ELISA Kit, 96, USA).

Clinical examination and treatment of preterm
infants were performed following accepted standard
methods [14,15]. Medical therapy for HSPDA
closure included ibuprofen in 24 preterm infants and
restrictive fluid therapy in 5 preterm neonates [16].

Criteria for HSPDA were a large ductus arteriosus
(>1.5 mm in neonates weighing <1500 g or > 1.4 mm/
kg in neonates weighing >1500 g), a ductal left-to-
right shunt and an increasing pulsatile trans-ductal
shunt pattern, a left atrium-to-aortic root ratio >1.4,
increased diastolic flow in the main pulmonary artery
>0.2 m/s, retrograde diastolic flow in the post-ductal
descending aorta, regional blood flow disorders [2].

AKI diagnosis and severity stratification was
carried out according to the KDIGO stages by the
criteria of its neonatal modification [19]. Serum
concentrations of creatinine were measured on the
first, third, fifth, seventh, tenth day, and urine output
was assessed every 6-12 hours for this purpose.

A set of statistical research methods was used
to address the tasks identified and check baseline
assumptions, namely, for independent samples - the
Mann-Whitney test, for assessing the dynamics - the
Wilcoxon signed-rank test. All numerical data sets
were tested for normality of distribution with the
Kolmogorov-Smirnov test. Statistical analysis of the
results was done using the STATISTICA 6.1®.

The study has a positive conclusion of the
biomedical ethics commission of the Dnipro State
Medical University (protocol of the commission
meeting No. 2 dated October 19, 2022), which
decided that the scientific research of Obolonska
O.Yu. considered to be in accordance with generally
accepted standards of morality, requirements for
observing the rights, interests, and personal dignity of
research participants, bioethical standards for working
with pediatric patients. There is no risk for research
subjects during the work. The legal representatives
of the children involved in the research are informed
about all aspects related to the purpose, tasks, methods
and expected benefit of the research. Laboratory and
instrumental research methods are generally accepted,
the drugs to be used are approved for use. Experiments
on humans were not conducted.

A set of statistical research methods was used to
solve the tasks and check the initial assumptions,
namely: for independent samples - the Mann-
Whitney test, for dynamic assessment - the Wilcoxon
signed rank test. The test for the normality of the
distribution of quantitative samples was carried
out using the Kolmogorov-Smirnov test. Statistical
processing of the results was carried out using the
software product STATISTICA 6.1® (StatSoft Inc.,
serial number AGAR909E415822FA).

The work was carried out within the scope
of complex research works of the Department of
Propaedeutics of Children's Discases and Pediatrics 2
of the Dnipro State Medical University "Development



PE3YNbTATU ANCEPTALINHUX TA HAYKOBO-AOCHIAHWUX POBIT / RESULTS THESIS AND SCIENTIFIC - RESEARCH

of criteria for early diagnosis and prediction of
comorbid kidney damage in children with somatic
and infectious diseases" (state registration number
0119U100836) execution 09.2019-12.2023.

Results and discussion

The mean gestational age was 32.69 + 1.22 weeks.
The mean body weight at birth was 1878.2 + 54.55
g (Table 1).

Table 1

Clinical characteristics of the examined patients

Characteristics

Preterm infants with HSPDA, n=29

Gestational age, Mts (Me; Q1-Q3), weeks

32,69 £+ 1,22 weeks

(33; 32-34)

1878,2 + 54,55 (1920; 1620-2437,5)

Weight, M+s (Me; Q1-Q3), g

1878,2 + 54,55

(1920; 1620-2437,5) 9 (31 %)
Male, n (P) 20 (69 %)
Female, n (P) 9 (31 %)

Apgar score at 1 min, Mts (Me; Q1-Q3), points

6,211,27 (7; 5-7)

Apgar score at 5 min, M+s (Me; Q1-Q3), points

6,7+1,05 (7; 6-8)

Respiratory distress syndrome

19 (65,5 %)

Asphyxia

5 (17,25 %)

Intrauterine infection

5 (17,25 %)

Patent ductus arteriosus size £ 2 mm on the 1st day

18 (62%)

Patent ductus arteriosus size > 2 mm on the 1st day

11 (38%)

The dynamics of the urine NGAL level depending
on the development of AKI is presented in Table 2.
The urine NGAL level at day one in preterm infants
with HSPDA, who developed AKI on the third or
fifth day of life, was 1.7 times higher than that in the
group without AKI (p<0.001). On the third day, the
urine NGAL level in children with AKI was already
2.8 times (p<0.001) higher than this indicator in the
group without AKI. On the tenth day, this ratio was
maintained: the urine NGAL level in AKI children
was 2.6 times (p<0.001) higher than that in the group
of children without AKI.

In the group of children with AKI, a significant
increase in the urine NGAL level was observed from
the first to the tenth day. For example, the urine NGAL
level was 2.2 times (p<0.002) and 2.4 times (p<0.001)
increased on the third and tenth day, respectively,
as compared to that on the first day, while in the
group without AKI, urine NGAL level was 1.3 times
(p<0.04) increased on the third day compared to that
on the first day. On the tenth day, in the group without
AKI, the urine NGAL level was increased by 1.6 times
(p<0.007) compared to that on the first day and by 1.2
times (p<0.03) as compared to that on the third day.

Table 2

Dynamics of the urine NGAL level in preterm infants with HSPDA depending on the presence of AKI,
Mtm (Me; Q1-Q3), ng/ml

. Total, Without AKI, With AKI,
Urine NGAL level n=29 n=15 n=14 p<
82,3%37,22 61,0£23,36 104,9£36,48
On day 1 (67: 55.5-100) (56: 53-61) (98,5; 78-122.5) 0,001
153.7£111,96 82.8+74.55 229,7494,82
On day 3 (91; 61,5-216) (66: 53-77) (208,5; 176-297,3) 0,001
169,7£129,39 95,7497,00 249,0£113,27
On day 10 (111; 68-222) (69: 61-84) (210: 185,5-302) 0,001
P I-11l < 0,001 0,04 0,002
P Ix < 0,001 0.007 0,001
P IlI-X < no no

Note. When comparing independent samples, the Mann-Whitney test was used; when comparing paired data, the
Wilcoxon signed-rank test was used; (‘no’ - no significant difference was observed).

The data obtained were confirmed by a clear
correlation between the urine NGAL level and the
development of AKI. For instance, the urine NGAL
level at the first day was significantly correlated
with AKI on the third and on the fifth day: p=0.72,
p<0.001 and p=0.75, p<0.001, respectively. On the
third day, the urine NGAL level was significantly
correlated with AKI on the third and on the fifth day:
p=0.65, p<0.001 and p=0.73, p<0.001, respectively.
It was particularly important that the urine NGAL

level on the first day was significantly correlated
with the maximum stage of AKI: p=0.76, p<0.001.

An increase in the urine NGAL level on the first
day in children with AKI may be interpreted as a
result of damage to the proximal renal tubules with
a decrease in NGAL reabsorption and an increase in
its urine level.

The dysfunction of the proximal renal tubules
with reduced NGAL reabsorption processes was
evidenced by the progressive and significant increase
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in the urine NGAL level in infants with AKI identified
on the third and tenth day. High levels of urine NGAL
without a downward tendency on the tenth day in
children with AKI could be explained by an increase
in the synthesis of NGAL, which plays a central role in
ensuring the survival of injured cells of the proximal

tubules for their further proliferation [22].

Previous studies have found a relationship between
the patent ductus arteriosus size and the development
of AKI [3]. Therefore, it was important to examine the
dynamics of the urine NGAL level in preterm neonates
depending on the HSPDA size (Table 3).

Table 3

Dynamics of the urine NGAL level in preterm children depending
on the HSPDA size on the first day, Mtm (Me; Q,-Q,), ng/ml

. HSPDA size on the first day
Urine NGAL level <2 mm. n=18 > 2 M. n=11 p<
_ 109,7+40,20
On day 1 >2 mm, n=11 (101: 78-154) 0,002
101,8+82,64 238,7£103,36
On day 3 (66.5; 55,3-110) (211: 179-334) 0,001
114,4296,80 260,2£128,19
On day 10 (80; 65,5-130,3) (233: 178-344) 0,03
o 1111 < 0,02 0,004
b IX < 0,002 0,004
p lH-X < no no

Note. When comparing independent samples, the Mann-Whitney test was used; when comparing paired data, the
Wilcoxon signed-rank test was used (‘no’ - no significant difference was observed).

In both groups, regardless of the HSPDA size, the
urine NGAL levels were increased from the first to
the tenth day. In the group with HSPDA > 2 mm, the
urine level of NGAL on the third day was 2.2 times
(p<0.004) higher than that on the first day. On the
tenth day, this index was 2.4 times higher compared
to the first day (p<0.004). Meanwhile, in the group
with HSPDA < 2 mm, the urine NGAL level on the
third day was 1.5 times (p<0.02) higher than that on
the first day, and on the tenth day, the urine NGAL
level was 1.7 times higher (p <0.002) as compared to
the first day.

A correlation between the urine NGAL level
and the size of HSPDA has been found to be quite
revealing. Notably, on the first day, urine NGAL
level was significantly correlated with the HSPDA
size: p=0.66, p<0.001, and on the 10th day, it was
significantly correlated with the ductal size on the
first day: p=0.70, p<0.001. In addition, the urine
NGAL level on the first day was significantly
correlated with the HSPDA size on the third day:
p=0.49, p<0.015. A significant correlation between
the urine NGAL level on the third day with the ductal
size on the third day has also been revealed: p=0.47,
p<0.019. Finally, on the 10th day, the urine NGAL
level was significantly correlated with the HSPDA
size on the third day: p = 0.46, p < 0.022.

Thus, the data obtained by us have confirmed
the fact that renal hypoperfusion associated with
the HSPDA size during the first day resulted in the
elevated urine NGAL level for ten days. In the early
days, that was a manifestation of the proximal renal

NiTepaTypa

tubule injury, and on the tenth day, that was a sign of
increased renal NGAL production for the proliferation
of the injured proximal tubule epithelial cells.

Our data confirm the data of Zwiers A.J [24],
that urine NGAL can be a marker of acute kidney
injury in children and predict adverse prognostic
consequences [18].

Conclusions.

1. The elevated urine NGAL level has been found
to be a reliable marker of the AKI development
in preterm infants with HSPDA: it was 1.7 times
(p<0.001), 2.8 times (p<0.001) and 2.6 times
(p<0.001) increased on day one, three and ten,
respectively, in children with AKI in comparison
with those examined without AKI.

2. In preterm infants with HSPDA diameter of >
2 mm on the first day, the urine level of NGAL was
significantly increased on the first, third and tenth day.

Prospects for further research. To examine
further the issues of early diagnosis of AKI in children
born prematurely with HSPDA and associated
comorbidities.
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AIATHOCTUYHA 3HAYYIIICTb BIOMAPKEPY JIIITOKAJIIH, ACOIIHOBAHUM 3 KEJATHHA3O0IO
HEUTPO®LIIB, Y CEYI IPUTOCTPOMY NOWKOA)KEHHI HUPOK Y HEJOHOIEHUX AITEHU
3TEMOAUHAMIYHO 3HAYYIIOIO BIJKPUTOIO APTEPIAJIBHOIO MPOTOKOIO

0. 0. Oé6ononcovka ', T. IT. Bopucosa’, JI. I. Baxkynenko !, O. I. Qbononcokuii®

JIHinpoBchKMii JepKaBHUI MeAMYHMIi YHiBepcuTeT',
KII «PerioHaJbHuii MeTUYHMI HEHTP POTUHHOTO 310poB’si » TOP» 2
(m. Jninpo, Ykpaina)

Pe3rome

Beryn. IIpoGiema cBoevacHoi aiarHOCTHKH rocTporo mourkopkeHHs Hupok (I'TIH) 3a neonaransnoi Mmoaudikanii KDIGO no-
TpeOye MONIyKy Ta BU3HAYECHHS JiarHOCTUYHOI MOXIIMBOCTI HeIHBa3UBHUX MapkepiB. OcobnmBo ypasmausoro rpynoro moxo I'TIH e
HEJOHOIMIEH] JiTH 3 TEMOAMHAMIYHO 3HAUYLIOI0 BiAKPUTOIO apTepianbHoro mpoTokoio( ['3BAII). Penanpuuii Oiomapkep JTinmoKamiH,
accoliioBannii 3 )enarunaszor HeTpodinie (NGAL), y ceui nae moxknuicTs miaraoctysatu [ TIH, ane MOKIHBOCTI HOTO BUKOPHC-
TaHHS € CyNePeWINBUMH 32 JaHUMHU JIITepPaTypH.

Meta fociaigkeHHs] — BU3HAYUTH AIarHOCTUYHI MOXIJIMBOCTI peHanbHOro O6iomapkepy NGAL B ceui 1 paHHBOI A1arHOCTHUKH
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TOCTPOTO MOMIKO/PKEHHSI HUPOK Y HEJOHOIIEHHX MiTel 3 FeMOJMHAMIYHO 3HAYYIIOI0 BiAKPHUTOIO apTepiaabHOIO MIPOTOKOIO

Marepiauau i meToau gocaigxenns. O6crexeno 29 nenonomenux airteit 3 '3BAII (recraniiiauii Bik 29-36 THXHIB), 010 3HA-
XOJIMJINCH Ha JIIKYBAHHS Y BiJIIJICHHI aHECTE310JI0Tii Ta iIHTEHCHUBHOT Tepartii HOBOHAPOKCHUX, Ha MEPIILY, TPETIO Ta ACCATY 100Y.
[Manientn Oyau po3mojineHi Ha ABi rpymu 3anexHo Bif HassBHOCTI I'TIH. Posmoxin xBopux mpoBesieHo 3anexHo Bijx po3Butky ['TIH:
rpyna 3 ['TIH pi3noro ctymento Tsokkocti — 14 nmiteit, rpyna 6e3 I'TIH — 15 miteid. [ns BusHaueHHs BmiuBy posmipy ['3BAII Ha
piBerb NGAL B ceui nmpoBesieHo po3noain aitei 3 posmipom I'3BAII 6inbuie 2 mm -11 giteit Ta 2 MM i menue -18 pireit. locnimkeno
piBerb NGAL y cedi KiTbKiCHIM METOJIOM, 3aCHOBAHNM Ha IMMyHO(EPMEHTHOMY aHalli3i 32 METOJIOM «CEH/BIU» 3a JTIIEH30BaHUMHI
metonukamu BupoOHuKa (ELISAKit, 96, USA).

JlocniukeHHsT Mae TTO3UTHBHUI BUCHOBOK KOMicii 3 MMTaHb 0i0MeIMYHOT €THKHU J[HINMPOBCHKOTO AEPKABHOTO MEANYHOTO YHIBEPCH-
TeTy (mpotokoi 3acimanus komicii Ne 2 Big 19 xostHs 2022 poky).

BukopucToByBaBCst KOMIUIEKC CTATHCTHYHAX METOMIB JOCITIKEHHS, 30KpeMa: Ui He3ale:KHUX BUOIpOK — KpHuTepiit ManHa-YiTHi,
JUIS OLIIHKY TMHAMIKY — KpUTEpill 3HaKOBHX paHriB Binkokcona. [TepeBipky Ha HOpMaJIbHICTh PO3MOALTY KIIbKICHUX BUOIPOK IIPOBEICHO
3 BUKOpUCTaHHSAM Kkputepito Komvoroposa—CwuipHoBa. CtatucTHdHy 00pOOKYy pe3ynbTaTiB MPOBOIIIIM 3a JOMOMOTOI0 HPOrPAMHOTO
npoaykty STATISTICA 6.1® (StatSoft Inc., cepifiauit Ne AGAR909E415822FA).

Pobora BiKOHaHA B MeKaxX KOMIUIEKCHOT HAYKOBO-I0CIIJHOT pOOOTH Kadeapn MPONEAeBTHKH IUTIUHX XBopoO Ta nexiatpii 2 [IHi-
MPOBCHKOTO JIEP’KaBHOTO MEIMYHOr0 yHiBepcHTeTy «Po3poOka kpuTepiiB paHHBOI AIaTHOCTHKH Ta IIPOTHO3YBAaHHS KOMOPOITHOTO ypa-
JKeHHSI HUPOK Y JiTel 3 COMaTHYHUMH Ta 1HQEKUiHHUME 3aXBOPIOBaHHAMIY» (AepxkaBHUi peectpamiitauit No 0119U100836), Tepmin
BukoHauHs 09.2019 p.-12.2023 p..

PesyawsTaTn nocaimkenns. Y rpyni giteit 3 'TIH cnocrepiraerses 3naune 3pocranns piBHI NGAL ceui 3 mepoi 0 gecstoi 1o00w.
Taxk, Ha TpeTio 100y mokasHuK NGAL ceui migsummscs y 2,2 pa3u NOpiBHAHO 3 mepmioro 10600 (p<0,002), a Ha mecary no0y - y 2,4
pasu (p<0,001) BixHocHo nepuoi noou. Toxi six B rpymni 6e3 I'TIH nokasnuk NGAL ceui Ha TpeTio 100y 36inbmmBes y 1,3 pasu (p<0,04)
MOPIBHSHO 3 mepioro 1060tw. Ha necsry no0y B rpymi 6e3 ['TIH NGAL ceui migsumusces B 1,6 pasu (p<0,007) y HOpiBHSHHI 3 IIEPIIOO
no6oro Ta 1,2 pasu - 3 TpeThOI0 100010.

OtpuMaHi AaHi HiATBEPIKYIOTHCS 4iTKOIO KOpessLiiHoo 3anexHicTio Mik piBHeM NGAL ceui Ta pozsurkom I'TIH. Tak, piBenn
NGAL ceui Ha nepmry 100y 3Hauyie kopentoe 3 ['TIH Ha Tpetio 100y: p=0,72, p< 0,001, Ta Ha 5-Ty 100Yy: p=0,75, p<0,001. Ha Tpetio
100y NGAL ceui 3nauyme kopemtoe 3 I'TIH Ha Tpetio 100y: p=0,65, p<0,001 Ta Ha 5-Ty n106y: p=0,73, p<0,001. OcobmmBO BaXIHBO, IO
piBerb NGAL ceui Ha nepury 100y 3Hadyle Kopeiroe 3 MakcumaibHoto ctagietro ['TIH: p=0,76, p<0,001.

VY HenmoHomeHuX Aiteif 3 po3mipom I'3BAII > 2 MM Ha nepmry no0y xuttst piBenb NGAL ceui Oys B 1,7 pa3u OUIbIIHIT HIX piBEeHB
NGAL y gireii 3 I'3BAII < 2 mm (p<0,002). Lle cioctepiraeTbes i Ha TpeTio A00y: y HEJOHOIIEHHX IiTel 3 posmipom ['3BAII > 2 Mm
piBerb NGAL ceui 6yB B 2,3 pasu Ounbinii Hixx piBenb NGAL y miteii 3 '3BAIl < 2 mum (p<0,001). Ha 10 100y croctepirascs B 2,3
pasu Bummit piserb NGAL ceui B Tpymi 3 JiaMeTpoM IPOTOKHM > 2 MM HiX B Tpy1Ii 3 poTokoro < 2 MM (p<0,003). BusiBunacs moka3oBoro
KopesLiitHa 3anexHicTs nokazHukiB NGAL ceui ta po3mipy ['3BAIL. Tax, NGAL ceui Ha nepury 100y 3Ha4yIie KOPETIO€E 3 PO3MIpOM
I'3BAII Ha nepury 100y: p=0,66, p<0,001, a Ha 10-Ty 100y 3HaYyIIIe KOPETOE 3 PO3MIPOM MPOTOKH Ha mepury 100y: p=0,70, p<0,001.
Takox, NGAL ceui Ha epry no0y 3Hauyme kopentoe 3 ['3BAII Ha tpetro 100y: p=0,49, p<0,015. JloBenena 3nauyma kopensnis NGAL
ceui Ha TpeTio 100y 3 po3mipom BAII Ha TpeTio 100y: p=0,47, p<0,019. Ha 10-Ty 106y NGAL ceui 3Hauymie Kopeintoe 3 po3mipom BATT
Ha TpeTio 100y: p = 0,46, p< 0,022.

Bucnoskn. Ilinsumenuit pisers NGAL cedi € foctoBipanm mapkepom po3sutky ['TIH y nenonomenux miteit 3 '3BAII: Bin min-
BuinyBascs B 1,7 pasu (p<0,001) na nmepury no0y, B 2,8 pasu (p<0,001) Ha TpeTio Ta B 2,6 pasu (p<0,001) Ha mecaty noly y miTeit 3
I'TTH B nopiBusuHI 3 o6cTexxyBanumu 6e3 ['TIH. V venonomenux nireii 3 niamerpom I'3BAII > 2 mm Ha nepury 100y piBers NGAL ceui
JIEMOHCTpY€E 3Ha4HE MiIBHUINCHHS Ha IEpIIy, TPETIO Ta AecITy 100y.

KarouoBi cjoBa: menonomeni 1iTi; reMoaMHAMivHO 3HAYYIIA BiIKpHTA apTepianpHa mpotoka; NGAL cewi; rocrpe mo-
ILIKOJKEHHS HUPOK.
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SERUM CYSTATIN C AS A PREDICTOR

OF THE DEVELOPMENT OF ACUTE KIDNEY
INJURY IN NEWBORNS WITH HYPOXIC-
ISCHEMIC ENCEPHALOPATHY SUBMITTED
TO THERAPEUTIC COOLING

L. Stryzhak, 1. Anikin

Zaporizhzhia State Medical University
(Zaporizhzhia, Ukraine)

Summary

Assessment of renal function in newborns is extremely important and at the same time challenging due to the unique body
structure, increased vulnerability and rapid growth of the latter. However, for the early detection of acute kidney injury (AKI),
rational dosing of drugs and safe drug therapy, the identification of early markers of renal dysfunction is essential.

The objective is to evaluate the prognostic value of serum biomarkers for the early diagnosis of AKI in newborns
with hypoxic-ischemic encephalopathy against the background of therapeutic hypothermia and preventive use of
methylxanthines.

Materials and Methods. A single-center, prospective, randomized trial involving 44 neonates with AKI requiring
therapeutic hypothermia and prophylactically receiving caffeine citrate or theophylline to prevent AKI progression was
conducted in from 2019 to 2022 on the basis of the NICU of Zaporizhzhia Regional Clinical Children's Hospital.

Laboratory analysis of blood serum samples was performed on day 1, day 3 and 5 from birth, creatinine (Cr) and
cystatin C (CysC) levels and their associations with the development of AKI were determined according to the neonatal
criteria of the 2012 KDIGO guideline.

Statistical analysis was performed using Statistica 13.0 program, TIBCO Software Inc. (license number
JPZ8041382130ARCN10-J) and Microsoft Excel 2013 (license number 00331-10000-00001-AA404). The probability of
the difference in absolute values of mean values was determined using non-parametric methods of statistical analysis: the
Mann-Whitney U-Test for unrelated groups and the Wilcoxon signed-rank t test for related groups. Statistical significance
was defined as p < 0.0500.

The study was performed in accordance with the moral and ethical standards established by the IGH / GCP guidelines,
the World Medical Association Helsinki Declaration, adopted in 1964 and amended in 1975, 1983, 1989, 1996 and 2000,
The European Convention of Human Rights and Biomedicine and the legislation of Ukraine. The protocol was approved by
the Medical Ethics Commission at Zaporizhzhia State Medical University. The study was performed as part of the research
project "Optimization of diagnostics and intensive care of polyetiologic lesions of the brain, gastrointestinal tract, and kidneys
in newborns and older children” (State registration number O118U007142) of the Pediatric Surgery and Anesthesiology
Department of the State Institution "Zaporizhzhia State Medical University of the Ministry of Health of Ukraine."

Results and their discussion. In general, AKI according to KDIGO developed in 5.00 (11.36 %) neonates out of 44.00
(100.00 %), stage 0 was found in 39.00 (88.64 %). 4.00 (9.09%) newborns had stage I, and 1 (2.27%) developed stage II;
the data obtained were similar: p = 0.7872; U = 230.00. None of the patients progressed to stage III.

In the newborns with preserved renal function during the study there was a decrease in Cr and a predictable, by this
marker, increase in GFR. A statistically significant increase in Cr level and decrease in GFR was found in the newborns with
renal dysfunction on days 3 and 5 of the study. Cr level progressed from baseline 1.07 (0.87; 1.10) mg/dl to 1.13 (0.86, 1.25)
mg/dl on day 3 and to 1.40 (1.15; 1.82) mg/dl on day 5, while GFR decreased from 19.76 (19.07; 22.90) ml/min/1.73m2 to
17.97 (13.84,; 24.42) ml/min/1.73m2 on day 3 and was 12.38 (11.12; 17.54) ml/min/1.73m2 on day 5, with p < 0.0500.

CysC progressively decreased in the neonates without AKI from 2.50 (2.20; 2.60) ng/ml to 2.25 (2.08; 2.49) ng/ml, p
= 0.0095; while in the neonates with AKI the level of this marker did not change and was 2.56 (2.41; 2.70) ng/ml on day
1 and 2.42 (1.89; 2.45) ng/ml on day 5, p = 0.2963. As this marker changed, eGFR (CysC) increased progressively in the
cohort of patients without kidney damage but did not change in the other group.

The diuresis rates in the newborns of both groups did not differ, being > 1.5 ml/kg/h, which is probably due to
methylxanthine therapies, p > 0.0500.

Conclusions. CysC assessment did not provide additional information on the development of acute kidney injury
in neonates (nAKI) in the first 5 days of life, which would have allowed a quick decision to change the intensive care
program. Further studies involving newborns who did not receive prophylactic therapy are needed.

Key words: Asphyxia; Hypoxic-ischemic Encephalopathy; Acute Kidney Injury; Creatinine;, Cystatine C;
Methylxanthines;, Newborn; Glomerular Filtration Rate.

Introduction

Acute kidney injury (AKI) is a frequent and
threatening complication among critically ill patients
and often requires renal replacement therapy (RRT)
[1]. The progression of this complication has a
negative outcome and increases the risk of mortality
among ICU patients to 60-80% [2 - 3].

Among the neonatal cohort, AKI is one of the most
frequent complications in critical conditions with a
mortality rate of about 50%, increased risk of chronic

disease among survivors and future disability [4].

Factors associated with a higher risk of developing
AKI in newborns are perinatal asphyxia, prematurity,
neonatal sepsis, congenital anomalies of the urinary
or cardiac system, exposure to nephrotoxic drugs and
oxygen therapy [5-6].

The incidence of AKI in newborns after asphyxia
is more than 40%, while the rate of severe asphyxia
even reaches 61-70% [7].

AKI is a sudden, within less than 48 hours,
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increase in serum Cr level by > 1.5 times compared
to baseline or an increase in its level by 0.3 mg/dL
or more within 48 hours, and/or a decrease in urine
output to < 0.5 ml/kg/h in 6 hours [8].

Early AKI is a potentially reversible syndrome;
however, in newborns it usually does not have
specific clinical symptoms, and in cases where there
is no relevant examination, is diagnosed late [9].

To diagnose changes in serum Cr level, glomerular
filtration rate and/or diuresis rate, several scales for
grading the severity of AKI in children and newborns
have been proposed: pRIFLE, nRIFLE, AKIN, KDIGO,
etc., However, the determination of Cr, as well as
the calculation of glomerular filtration rate (GFR),
or the determination of decreased diuresis have their
drawbacks in the neonatal cohort. The value of neonatal
Cr is influenced by maternal Cr, which is evenly
distributed across the placenta to the fetus and reflects
the renal function of the mother. This marker is quite
late for identifying renal dysfunction, as it increases
48-72 hours after the onset of injury, while > 50% of
nephrons lose their function by this time. Moreover, the
Cr level depends on the morpho-functional immaturity,
the state of the muscular system and the water balance of
the body. Elevated Cr in preterm neonates is indicative
of the immaturity of the tubular apparatus, rather than
renal damage [10-13].

Glomerular filtration rate (GFR) is widely
recognized as the best overall index of kidney
function. However, GFR is difficult to assess and is
usually estimated from serum levels of endogenous
filtration markers such as Cr. The calculation is
based on proven formulas taking into account age,
sex, race and serum Cr as a marker of filtration.
Also, the period of GFR increase in full-term babies
is about a week, when serum Cr gradually decreases,
which demonstrates their own kidney function. In
premature babies, due to their morphological and
functional immaturity, normalization of serum Cr
level takes several weeks [14].

Assessing diuresis rate in newborns during the
first day of life is rather difficult because of low
renal concentrating capacity and because the first
urination in the delivery room may go unnoticed,
and oliguria is physiological for the first day of
life. Most often, AKI with decreased diuresis rate is
detected on day 1-3 of life [15]. Besides, modified
neonatal scales offer different thresholds for diuresis
rate. For example, the mKDIGO (Modified Kidney
Disease Improving Global Outcomes [16]) scale
suggests < 0.5 mL/kg/h, while nRIFLE [17] < 1.5
mL/kg/h and the updated nRIFLE [18] < 1 mL/kg,
with no consensus on this criterium.

In view of the above, neither Cr level, diuresis
rate nor glomerular filtration rate can be considered
as pathognomonic markers for the specific renal
damage in neonates.

Modern research shows that the assessment
of a biomarker such as CysC may be an improved
alternative to Cr to be included in the GFR calculation
equation. CysC is a protein that is freely filtered
through the glomerular membrane, metabolized
in the kidneys, but not secreted by proximal renal
tubules. It is used as a highly sensitive and accurate
marker of glomerular filtration rate, virtually
unaffected by non-renal factors and unable to

50

penetrate the placental barrier, which allows for a
more accurate presentation of the renal function of
a newborn. However, respiratory distress, asphyxia,
concomitant use of aminoglycosides and sepsis can
affect its value [19].

Increasing evidence suggests that AKI or
milder kidney damage, or impaired renal function
manifested by changes in urine output and blood
chemistry, portends serious clinical consequences.
There is hardly any consensus on the early diagnosis
and treatment of neonatal AKI, so the identification
of early markers of renal dysfunction and effective
risk factors for early intervention is e of utmost
importance for critically ill infants, given the high
risk of mortality.

Materials and methods

All patients required treatment in the neonatal
intensive care unit of Zaporizhzhya Regional
Clinical Children's Hospital. The medical center
provides tertiary care to infants delivered from
medical institutions of Zaporizhzhya region or
Zaporizhzhya city of the second level of care and
is the clinical base of Zaporizhzhya State Medical
University. All newborns after asphyxia with clinical
signs of moderate or severe hypoxic-ischemic
encephalopathy, which required a program of
general therapeutic hypothermia, according to the
guidelines of the Order of the Ministry of Health of
Ukraine dated 28.03.2014 Ne225 (Unified clinical
protocol "Initial, resuscitation and post-resuscitation
care for newborns in Ukraine") were admitted to
a prospective, randomized, controlled trial in the
period between November 2019 and January 2022.
Newborns who did not meet these criteria (n = 8)
were excluded from the study. In total, 44 infants
with gestational age > 37 weeks were assigned to the
final analysis.

The study protocol approval was issued by the
Regional Bioethics Committee of Zaporizhzhya State
Medical University. This study met the requirements
of the 1964 Helsinki Declaration. Written informed
consent was obtained from the patients' parents
before them being enrolled in the study.

The study was performed as part of the research
project"Optimizationofdiagnosticsandintensivecare
of polyetiologic lesions of the brain, gastrointestinal
tract, and kidneys in newborns and older children"
(State registration number O118U007142) of the
Pediatric Surgery and Anesthesiology Department
of the State Institution "Zaporizhzhia State Medical
University of the Ministry of Health of Ukraine."

Statistical analysis was performed using Statistica
13.0 program, TIBCO Software Inc. (license number
JPZ8041382130ARCN10-J) and Microsoft Excel
2013 (license number 00331-10000-00001-AA404).
The probability of the difference in absolute values
of mean values was determined using non-parametric
methods of statistical analysis: the Mann-Whitney
U-Test for unrelated groups and the Wilcoxon signed-
rank t test for related groups. Statistical significance
was defined as p < 0.0500.

A special diagnostic approach for newborns is
to determine the Cr level against the background of
decreased diuresis rate. That is why the severity of
the disease was assessed according to the criteria of
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the modified neonatal scale mKDIGO (2012). The
rate of diuresis was measured hourly, results being
interpreted every 6 hours during the first 3 days.

Laboratory analysis included measurements of
serum Cr, urea nitrogen, electrolytes, albumin and
CysC. The level of plasma cystatin C (CysC) was
determined by double-antibody enzyme-linked
immunosorbent assay (ELISA) and calibration with
a reference standard.

Glomerular filtration rate was calculated separately
using the formulas for Cr and CysC. To determine the
GFR by serum Cr level, we used the bedside Schwartz
equation provided by the international KDIGO
guidelines (2012): GFR (ml/min/1.73m2) = 41.3 x
(height (m)/serum Cr (mg/dl) [20].

The GFR was calculated by the level of serum
CysC using the equation obtained from the cohort
of children with chronic kidney disease (Chronic
Kidney Disease in Children (CKiD) 2012): GFR (ml/
min/1.73m2) = 70.69 x (SCysC)-0.931 [21].

Given the highrisk ofacute kidney injury associated
with asphyxia, theophylline was used to prevent this
complication in patients in one group (n = 22), as
recommended by the Kidney Disease International
Expert Group: Improving Global Outcomes in 2012
with a level of evidence 2B, but without a specific
dose and time of administration [22].

Therefore, the infants were treated according
to the study protocol with theophylline (Eufilin-
Darnitsa®) administered as an intravenous drip at a
dose of 3mg/kg at 6-hour intervals during the first 3
days of life. Patients in the other group (n = 22) were
alternatively treated with caffeine citrate (Peyona®)
at a loading dose of 10mg/kg administered as an
intravenous drip at 12-hour intervals on the first

day of life, and at a maintenance dose of 5mg/kg
at 12-hour intervals on days 2 and 3. Evaluation of
the efficacy and safety of methylxanthines in full-
term neonates for the prophylaxis and conservative
therapy of AKI was published earlier [23].

Aminoglycosides and amphotericin B preparations
were not prescribed.

All patients in our study required vasopressor support
to optimize hemodynamic status. To maintain adequate
cerebral and renal perfusion, vasoactive drugs such as
dopamine, phenylephrine, norepinephrine or epinephrine
and hydrocortisone were administered. The results of
studies of early impairment of renal perfusion and urgent
therapeutic intervention aimed at restoring renal function
have been published in previous studies [24].

According to the type of respiratory support,
patients of both groups were identical - prolonged
forced artificial ventilation with a gradual decrease
in parameters, an increase in the interval of
spontaneous breathing and complete weaning from
assisted ventilation.

Clinical outcomes were assessed before discharge
from the ICU, including the duration of mechanical
ventilation (MV) and inotropic support, ICU stay,
mortality, and complete or partial/absent recovery of
renal function. After transferring patients from the
ICU, renal function was monitored until discharge
from the hospital.

Results

The infants enrolled in the study were
representative in terms of age, sex, birth weight,
gestational age, type of maternal delivery, with
clinical and laboratory signs for perinatal asphyxia,
which met the inclusion criteria.

n=52

November 2019 - January 2022
newborns > 37 weeks of gestation

n = 8, excluded:
1. intraventricular hemorrhage (n=1)
2. early neonatal sepsis (n = 1)

3. congenital anomalies (n = 4)
4. progression of pulmonary hypertension,
uncorrected acidosis (n = 2)

n=44

program

underwent therapeutic hypothermia

/\

n=22
theophylline 3 mg/kg IV drip at 6 hour
intervals for the first 3 days after birth

n=22
caffeine citrate 10 mg/kg IV drip at 12
hour intervals for 1 day, 5 mg/kg IV at 12
hour intervals for days 2 and 3

Figure 1. Scheme of the study

The following factors of complications of labor
and delivery served as indicators of perinatal asphyxia:
fetal distress (n = 26, 59.09%); unsuccessful attempt
to stimulate labor with medications (n = 6, 13.64%);
impaired labor force (n=7, 15.91%); fetal malposition or
presentation (n = 2, 4.55%); maternal pelvic anomalies;

labour and delivery complicated by bleeding (n =2, 4.55
%), pathological condition of the umbilical cord (n = 14,
31.82 %); unusually large fetus (n = 4, 9.09 %); use of
vacuum extractor (n = 3, 6.82 %) and forceps (n = 1,
2.27 %); unsuccessful attempt to induce labor with the
subsequent cesarean section (n =21, 47.73 %).
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Table 1
General characteristics of the study groups
. Caffeine citrate Theophylline

Indicator (n = 22) (n = 22) ) p-value
Gestational age, weeks | 40,00 (38,00; 40,00) 40,00 (39,00; 41,00) 227,00 0,7336
Weight at birth, kg 3,30 (3,03; 3,54) 3,49 (3,29; 3,71) 180,50 0,1522
Height, cm 52,00 (51,00; 54,00) | 53,50 (52,00; 56,00) 191,50 0,2405
Male sex, n (%) 16,00 (72,73 %) 12,00 (54,55 %) 198,00 0,3072

Female sex, n (%) 6,00 (27,27 %) 10,00 (45,45 %)
Age at hosE|taI|zat|on, 6,50 (4,00: 9,00) 7,50 ( 6,00; 8,00) 197,00 0,2962
f‘nVOiLaeﬂg aygeeafsf 27,50 (23,00; 31,00) | 27,50 (24,00; 32,00) 240,00 0,9719
Preg“ancny(ﬂ,‘/fjis”a”°“’ 19,00 (86,36 %) 22,00 (100,00 %) 209,00 0,4456
Pregnana/ye;igsistration, 13,00 ((1n0=,t1)g;) 19,00) 10,00 (9,00; 18,00) 168,50 0,2957

Births outside health
oare facilities, n (%) 2,00 (9,09 %) 0 220,00 0,5047
Caesarea([,‘/(jec“o”' n 10,00 (45,45 %) 12,00 (54,55 %) 220,00 0,6138
Indirect hﬁ?,'!/to)massage* 4,00 (18,18 %) 2,00 (9,09 %) 220,00 0,6138
Primary ;e(sz,}(‘jc”aﬁon' 18,00 (81,82 %) 17,00 (77,27 %) 231,00 0,8053
1 min gg?natgscore’ 4,00 gg,zozoa)s,om 4,50 (3,00; 6,00) 205,50 0,7244
5 min Apg?natgswre’ 6,00 §ﬁ'=5206)7'00) 7.00 (5,00: 7,00) 182,50 0,3514
ThompsopnOisnctzle score, 14,00 (13,00; 17,00) 13,00 (12,00; 14,00) 170,00 0,0933
As:t‘t’g::]a'na(%/ff 16,00 (72,73 %) 9,00 (40,91 %) 165,00 0,0726
Electroclinical
convulsive seizures, n 18,00 (81,82 %) 18,00 (81,82 %) 242,00 1,0000
(%)

Overall, AKI as defined by the mKDIGO (2012)
criteria developed in 5.00 (11.36%) infants out of
44.00 (100.00%) subjected to therapeutic cooling for
moderate or severe hypoxic-ischemic encephalopathy
with prophylactic use of methylxanthines. Among the
patients diagnosed with AKI as classified, stage 0 was
found in 39.00 (88.64%) cases. 4.00 (9.09%) infants had
stage I, and 1 (2.27%) infant developed stage II; the data
obtained were similar for both groups: p = 0.7872; U
= 230.00. None of the patients progressed to stage 111
as defined by KDIGO (2012), and renal replacement
therapy was not performed. It is noteworthy that in
the group of infants with AKI, this complication was
more often manifested in patients with severe neonatal
encephalopathy - 3.00 (60.00%) than with moderate -
2.00 (40.00%).

According to the baseline serum Cr level and
GFR based on this marker, there was no statistically
significant difference between the study groups on day 1,
p =>0.0500. However, on day 3 there was a characteristic
gradual statistically significant increase in serum Cr
to 1.13 (0.86; 1.25) mg/dl in the newborns with AKI
compared to the infants without this complication, in
whom the index was 0.77 (0.64; 1.03) mg/dl, U = 38.00;
p=0.0291. There was a natural decrease in GFR derived
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from Cr to 17.97 (13.84; 24.42) ml/min/1.73m2 in the
neonates with renal dysfunction compared to the group
of patients with preserved renal function - 27.30 (21.71;
34.62), U=31.00; p = 0.0147. In this cohort of infants,
the serum Cr level gradually decreased during the study
and was 0.78 (0.64; 0.93) mg/dl for day 5 vs. 1.40 (1.15;
1.82) mg/dl in the other group, U = 11.00; p = 0.0015;
and Cr eGFR increased to 28.17 (23.78; 34.60) mL/
min/1.73m2 compared to the newborns with AKI - 12.38
(11.12; 17.54) mL/min/1.73m2 , U = 8.00; p = 0.0010.
Plasma CysC in the patients with preserved renal
function was identical to the level of this indicator
determined in the infants with impaired renal function
for day | of the study being 2.50 (2.20; 2.60) ng/ml
and 2.56 (2.41; 2.70) ng/ml, respectively, U = 78.00;
p = 0.4823. However, in the newborns without AKI on
the day 5, the level of CysC progressively decreased
compared to day 1 and was 2.25 (2.08; 2.49) ng/ml; the
difference is significant, U=327.00; p=0.0095. Instead,
in the infants with AKI, the level of this marker did not
change during the study and was 2.42 (1.89; 2.45) ng/ml
on day 5, U = 7.00; p = 0.2963. ¢eGFR(cys) equivalent
to changes in this marker, progressively increased in
the cohort of patients without kidney damage from
30.12 (28.94; 33.93) mL/min/1.73m2 on day 1 to 33.23
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(30.35; 35.75) mL/min/1.73m2 on day 5, U = 527.50; p (29.46; 30.12) mL/min/1.73m2 and 28.33 (28.04; 39.08)
= 0.0202; and did not change in the other group: 29.79 mL/min/1.73m2, respectively, U = 7.00; p = 0.2963.

Dynamics of serum CysC during the study
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Figure 2. Dynamics of changes in serum creatinine level during the study
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Figure 3. Dynamics of glomerular filtration rate by creatinine

It should be noted that the diuresis rate in the were > 1.5 ml/kg/h, which is probably due to

infants of both groups did not change during the methylxanthine therapy; the data are similar, p >
study, the mean values obtained in the groups 0.0500.
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Figure 4. Dynamics of changes in serum cystatin C level during the study
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Figure 5. Dynamics of glomerular filtration rate based on cystatin C

In general, the results of treatment in the
groups of critically ill newborns with asphyxia
during therapy with caffeine citrate or theophylline

indicate

the effectiveness

of these

drugs

in

preventing and treating AKI in this cohort of
patients. Methylxanthine therapy combined with
therapeutic cooling helps to reduce Cr and CysC
levels, increase GFR and diuresis rate.
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sis rate in the study groups

Table 1
Dynamics of indicators before and after the use of caffeine citrate
Indicator, measurement units Day 1a Day 5 T p-value
Cr, mg/dl 1,04 (0,82; 1,25) 0,84 (0,64; 1,10) 60,00 0,0309
CysC, ng/ml 2,56 (2,29; 2,70) 2,26 (2,10; 2,49) 40,50 0,0052
eGFR(crea), ml/min/1.73m? 22,03 (17,44; 25,35) [ 25,31 (19,52; 33,52) 56,00 0,0221
eGFR(cys), ml/min/1.73m? 29,52 (28,04; 32,69) 33,16 (30,23; 35,43) 35,00 0,0030
Table 2
Dynamics of indicators before and after the use of caffeine citrate
Indicator, measurement units Day 1a Day 5 T p-value
Cr, mg/dl 1,04 (0,82; 1,25) 0,84 (0,64; 1,10) 60,00 0,0309
CysC, ng/ml 2,56 (2,29; 2,70) 2,26 (2,10; 2,49) 40,50 0,0052
eGFR(crea), ml/min/1.73m? 22,03 (17,44; 25,35) [ 25,31 (19,52; 33,52) 56,00 0,0221
eGFR(cys), ml/min/1.73m? 29,52 (28,04; 32,69) 33,16 (30,23; 35,43) 35,00 0,0030
Table 3
Dynamics of indicators before and after the use of caffeine citrate
Dynamics of indicators before Day 1a Day 5 T p-value
and after the use of theophylline
Cr, mg/dl 0,89 (0,79; 1,05) 0,79 (0,66; 0,90) 72,00 0,0768
CysC, ng/ml 2,37 (2,16; 2,54) 2,29 (1,98; 2,48) 60,00 0,0309
eGFR(crea), ml/min/1.73m? 24,59 (21,35; 29,87) | 28,61 (23,78; 34,44) 63,00 0,0393
eGFR(cys), ml/min/1.73m? 31,66 (29,68; 34,51) 32,71 (30,35; 37,43) 56,00 0,0221

Having analyzed the results

of the patients'

treatment, we concluded that the infants with AKI had

a longer stay in the ICU (p = 0.0096), a longer need
for mechanical ventilation and hospital stay in general.
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Table 4
Dynamics of indicators before and after the use of caffeine citrate
Indicator , measurement units Without AKI AKI U p-value
’ (n = 39) (n = 5)

Length of MV, days 5.85 (4,94, 6,88) | 6,55 (6,45, 8,51) 68,00 0,2835
Length of thed;?g stay , bed- 144 00 (10,00; 14,00) | 16,00 (15,00; 17,00) 27,00 0,0096
Length of h°§§;t:' stay, bed- |55 00 (19,00; 32,00)| 28,00 (25,00: 30,00) 65,00 0,2367

Mortality 0 0 97,50 1,0000

Length of hospital stay, bed- 22,00 (19,00; 28,00 (25,00;
days 32,00) 30,00) 65,00 0,2367
Mortality 0 0 97,50 1,0000

Discussion

Despite the improvement and standardization of
the criteria for AKI, clinical and laboratory diagnosis
is still based on elevated serum creatinine levels and
decreased diuresis rate. However, these parameters
do not specifically reflect tubular function or damage.

Among the patients in our study presenting AKI,
the diagnosis was made according to the criteria
of creatinine level in 60.00%, a combination of
creatinine rise with a decrease in diuresis rate in
20.00%, and another 20.00% of the newborns showed
an isolated decrease in diuresis rate without an
increase in creatinine. This is probably due to fluid
overload and dilution of serum creatinine, which
leads to a false-negative determination of AKI.

It is the determination of diuresis rate that can provide
more timely information about renal dysfunction, as even
minor changes in renal function can be manifested by oliguria
long before creatinine levels rise, and patients with anuria
have zero GFR. However, diuresis rate may not be sensitive,
given the development of nonoliguric AKI. In a retrospective
study of 115 premature infants with very low birth weight (<
1500 g), Daga A. (2017) reported that none of the patients
who developed AKI (n = 26) had a decrease in diuresis rate
otherwise of nRIFLE (< 1.5 ml/kg/h), and therefore, oliguric
form of kidney injury did not develop [25].

Another study conducted for a cohort of critically
ill newborns by V., H., Nesargi (2020) showed that
the mKDIGO appeared to be more sensitive in the
infants with impaired renal function because it
identified 94% compared to nRIFLE (49%). However,
the authors report that the latter scale allows identify
infants with mild AKI more often (29% vs. 16% of
mKDIGO) and can be used for screening newborns
in resource-limited settings [26].

Most studies of AKI in critically ill infants have
used CysC level as the main diagnostic criterion.
However, given the limitations in the interpretation
of this marker in the neonatal cohort, there is an
urgent need to find new sensitive markers and
introduce new criteria for AKI in newborns.

In a clinical study Babintseva A. (2018) studied the
suitability of markers of tubular (al-microglobulin urine
and P2-microglobulin urine) and glomerular (Cr and CysC)
renal dysfunction for detecting AKI in 95 critically ill full-
term newborns using the nAKIN scale. The results of
measurement of serum biochemical markers demonstrate
significantly higher levels of Cr and CysC in the group of
babies with AKI. However, Cr is a late and nonspecific
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marker of glomerular filtration rate decline. It is insensitive
to acute changes in renal function and does not reflect the
cause, location or degree of renal damage. The diagnostic
model with Cr level did not demonstrate high discriminatory
ability with a threshold level > 81.0 umol/L (AUROC 0.74,
p <0.05). The study showed a low sensitivity (48.4%) with
a high specificity (97.2%) [27].

The study of the diagnostic value of CysC as an
endogenous biomarker of AKI in the neonatal cohort
of patients in the intensive care unit was carried out
by Hidayati, E. L (2020), where a threshold value of
CysC > 1.59 mg/dL was established at which high
sensitivity and specificity were achieved. This level
of CysC can be considered as a tool for screening
for AKI in critically ill infants [28].

In our study, in babies who had signs of AKI
according to the gold standard, an increase in the level
of both Cr and CysC, respectively, was observed during
the first 5 days of life, with a slow decrease. Thus, the
method of determination of CysC as a marker of AKI
in newborns did not have significant advantages over
the standard. Perhaps this is explained by transient
conditions and kidney adaptation in the first day of
life. Besides, to determine serum cystatin C is more
expensive than to determine creatinine.

According to a modern meta-analysis by Yang, H
(2022) of 12 published articles, the diagnostic value
of CysC in newborns as well as its sensitivity (0.84)
and specificity levels (0.81). In this study, the value
of DOR (diagnostic odds ratio) was 22.58 and AUC
(area under curve) was 0.88, which proves the overall
accuracy of CysC level in the diagnosis of nAKI [29].

We calculated eGFR(cys) using the most common
formula obtained in a cohort of pediatric patients aged |
to 16 years with chronic kidney disease. However, this
equation has not been tested in the neonatal population,
and other formulas have limitations. Thus, Treiber M.
(2015) derived a new formula for calculating eGFR(cys)
in neonates, but it includes 3D renal volumetry, which
is not routinely performed [30].

Conclusions

In general, the measurement of CysC did not
provide additional information on the development
of AKI in neonates of the first 5 days of life, which
would allow to make a quick decision to change
the intensive care program. This may be due to
the prophylactic use of methylxanthines (caffeine
citrate and theophylline), which demonstrated
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equal efficacy in preventing the progression of AKI.
Further studies are needed, possibly involving children
who have not received prophylactic therapy. Overall,
this study highlights the advantages and limitations
of the diagnostic criteria, and given the risk factor of
perinatal asphyxia, emphasizes the need for the use of
methylxanthines in combination with therapeutic cooling
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CUPOBATKOBHMM IUCTATHUH C IK MAPKEP TOCTPOI'O MOIIKOJXXEHHS HUPOK
Y HOBOHAPO/J’KEHHUX I3 'TIOKCUYHO-IIEMIYHOIO EHIHEDAJIOIIATIECIO, HIJJAHUX
TEPANEBTUYHOMY OXOJOJXKEHHIO

JI.C. Cmpuorcax, 1.0. Anikin

3anopi3bkuii Aep:xxaBHUN MeJUYHUIN YHIBepCHTET
(m. 3anopixcks, Ykpaina)

Pesrome

OniHka (yHKIIT HIPOK Y HOBOHAPO/DKEHUX € HA/[3BUYaHO BAXKJIMBHM 1 BOJHOYAC CKJIAJHUM 3aBJaHHSIM 3BaXKalOUM Ha YHIKAJIbHY
Oy/IoBy TiNa, MiABUIICHY BPA3IUBICTh Ta MBUAKKH picT. [IpoTe, 11 paHHFOTO BHSABIECHHS TOCTPOTO TOIIKOHKEHHS, palliOHAIEHOTO J0-
3yBaHHS Npenaparis Ta 6e3rmeyHol MeIMKaMeHTO3HOT Tepartil BUABICHHS PaHHIX MapKepiB HUPKOBOT AUCHYHKIIT € JOCUTh BasKIIMBHM.

MeTa — OLIHUTH IPOTHOCTHYHE 3HAYCHHS CHPOBATKOBUX O10MapKepiB ISl pAHHBOT 1iarHOCTUKHU TOCTPOT'O ITOIIKOKEHHSI HUPOK
(I'TTH) y HOBOHAapOI)KEHHX 3 TIMOKCHYHO-1eMiyHOo0 eHIedanonariero (['1E) Ha Tii mpoBeneHHs TepaneBTHYHOI TimoTepMii Ta mpe-
BEHTHUBHOI'O 3aCTOCYBAaHHSA MCTI/IHKCaHTI/IHiB.

Marepiaan i MeToan gocaimzkenHs. OHOICHTPOBE MPOCIIEKTHBHE PAH/IOMI30BaHE JJOCITIUKEHHS i3 3aTy4eHHIM 44 HEMOBIAT
i3 I'lE, mo notpeOyoTh MPOBEACHHS JMiKyBaIbHOI rimoTepMii Ta MpodiTakKTHIHO OTPUMYIOTH KoeiHy nuTpar abo Teodisin A mo-
nepekenHs nporpecysanns ['TTH, Bukonano Ha 6a3i BITH 3anopi3bkoi oOnacHoi xiiniuHoi anta4oi nikapHi 3 2019 10 2022 poky.

JlaGopaTopHuii aHai3 3pa3KiB CHPOBATKH KPOBi mpoBoamiu Ha 1, 3 Ta 5 100y Bix HapOIKEHHS, BU3HAYAIN PIBEHb KPEATHHIHY,
muctatuHy C Ta ix acomniamii 3 po3sutkoM ['TIH BigmoBigHO 10 HeoHaranpHuX KpuTepiiB mkamn KDIGO (2012).

CrartucTHYHI aHAJI3M MPOBOAMIIMCS 3 BUKOPHCTAHHSAM IporpamHoro 3abesneuenns Statistica 13.0, TIBCO Softwarelnc. (Ne miren3it
JPZ8041382130ARCN10-J) Ta Microsoft Excel 2013 (Ne minensii 00331-10000-00001-AA404). BusnaueHHs BIporiIHOCTI pi3HHI aOCOMIOT-
HHX 3Ha4YCHb CEPEHIX BEIMYMH TPOBOANIN, BUKOPHCTOBYIOUN HEMapaMeTPUYHI METOJM CTATUCTUYHOTO aHawizy: Kputepii ManHa — BiTHi
(U) nnst HenoB’si3aHKX TPy i Kputepii 3HakiB Binkokcona (T) mnst nos’s3aHnx rpyn. CraTucTHdHa 3HAYYIICTh BU3Hadasacs sk p < 0,0500.

Jlocni/pKeHHST BUKOHAHO 13 IOTPUMaHHSIM MOpaibHO-eTHYHUX HOPM 3rigHo npasmi IGH/GCP, I'enbcincbkoi nexnapanii (1964 3
nonoBHeHHAME 1975, 1983, 1989, 1996, 2000 p.p.), Konsennii Pagu €Bpomnu mpo mpasa TroauHU 1 010MEIUIIMHA Ta 3aKOHOAABCTBA
Vipainu. [Ipotokon 3arBepxeno KoMicieto 3 MeuuHOT €THKH ITPH 3aM0pPi3bKOMY AEPKABHOMY MEANYHOMY YHIBEPCHUTETI.

JlocnikeHHsT BUKOHAHO B paMKaxX HayKoBO—JIOCHIiTHOT poboTtH Kadeapu qutsdol xipyprii Ta anecresionorii /I3 «3amopisbkuit aep-
JKaBHUI MennaHuid yHiBepcuTeT MO3 Ykpainny — «OnTuMizaliist 1ilarHOCTHKY Ta IHTEHCUBHOI Teparii MoJieTiONoTIYHNX ypaKeHb T0-
JIOBHOTO MO3KY, KHIIIKOBO-IITYHKOBOTO TPAKTy, HHPOK Y HOBOHAPOKEHHX Ta AiTeil cTapioro Biky», Ne nepxpeectpanii O118U007142.

Pe3yabraTu Ta ix odropopenns. 3aranom, ['TIH 3a KDIGO possunynocs y 5,00 (11,36 %) nemosmusat i3 44,00 (100,00 %),
cragito 0 BusBuan y 39,00 (88,64 %). 4,00 (9,09 %) nemosnat manu cranio I, ay 1 (2,27 %) possunynacs Il craxis; oTpumani gani
36ikHi — p = 0,7872; U =230,00. Y x01HOTO 3 MalieHTIB HE POTrpecyBao ypaxeHHs B crajito I11.

'V HOBOHApOPKEHUX 31 30epeKeHOI0 (DYHKIIEI0 HUPOK IIPOTSTOM JOCIIPKEHHS BiOYBA€THCS 3HIDKEHHS KPEaTHHIHY Ta 3aKOHOMIpHE ITijI-
BHUIIECHHS MBUAKOCTI KiTy00ukoBoi ¢inbrparii (LKD) 3a M mapkepoM. CTaTHCTHYHO BipOTiIHE TiIBUILCHHS PIBHIO KPEaTHHIHY Ta 3HIKCH-
w1 [IIK® BusiBiIeHO y HOBOHAPOKEHUX 3 TUCRYHKIIEI0 HUPOK Ha 3 Ta 5 100y nocnipkeHHs. PiBeHb kpeatuHiHy mporpecysas 3 6azosoro 1,07
(0,87; 1,10) mr/mn no 1,13 (0,86; 1,25) mr/mn Ha 3 106y ta 1,40 (1,15; 1,82) mr/mn Ha 5 100y, a IIK® 3umxkysanace 3 19,76 (19,07; 22,90) mn/
x8/1,73m2 1o 17,97 (13,84; 24,42) mi/xB/1,73Mm2 s 3 aust Ta cranoBmna 12,38 (11,125 17,54) mu/xe/1,73m2 s 5 aas, p < 0,0500.

Hucrarun C mporpecuBHo 3HIKyBaBcs y aitei 6e3 T'TIH 3 2,50 (2,20; 2,60) ur/mia xo 2,25 (2,08; 2,49) ur/mi, p = 0,0095; nHa-
Tomicts y HemoBisT 3 I'TIH piBens nanoro mapkepy He 3MiHIOBaBcs i ckiaB 2,56 (2,41; 2,70) ur/ma na 1 100y ta 2,42 (1,89; 2,45)
Hr/MI Ha 5-Ty 100y, p = 0,2963. ILIK® Bu3Hauena 3a mucrtatuHoM C, €KBiBaJICHTHO 3MiHaM JaHOTO MapKepy, MPOTPECUBHO IiJBH-
IIYEThCS Y KOTOPTI MalieHTiB 0e3 MOMKOJKeHHs HUPOK Ta He 3MIHIOETHCS B iHIIIN Tpymi.

Tewmr aiype3y y HEMOBIISAT 000X TPYIT HE Pi3HHBCS, CKIIaB > 1,5 MIV/Kr/rox, 1110, HIMOBIPHO, TIOB’SI3aHO 13 Tepartiero MeTuikcanTuHamu, p > 0,0500.

BucnoBku: Bu3HaueHHs muctatuHy C He AaBayio JOAATKOBOI iH(OpMamnii mog0 po3BUTKY TOCTPOTO MOUIKOJKCHHS HHPOK y
HOBOHAPOXKEHUX TEPIINX 5 116 KUTTS, AKi O JO3BOIMIH MIBUKO IPUHMATH PIllIeHH 110JI0 3MIHH IPOrpaMy iIHTEHCUBHOT Tepanii.
HeoOxiqHi momanbnn JOCHIPKECHHS 13 3aIy4eHHIM JiTeH, sSIKi He OTPUMYBAIIU PO IIAKTHYHY Tepaliio.

KarmouoBi ciioBa: acdikcis; rimoxcuuno-inemiuna enmedanonaris; rocTpe MOMKOIKEHHS HUPOK; KpeaTHHiH; mucTarut C;
METHJIKCAHTHHHU; HOBOHAPOIKSHHUH, MBUAKICTh Ki1y00oukoBoi dinpTparii.
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FREQUENCY CHARACTERISTICS

OF ACOUSTIC FEATURES OF SOUND
SIGNALS IN THE LUNGS OF CHILDREN
WITH PNEUMONIA USING A NEW
ACOUSTIC DIAGNOSTIC DEVICE
"TREMBITA-CORONA"

Yu. Marushko, O. Khomych

Bogomolets National Medical University
(Kyiv, Ukraine)

Summary

Relevance. Community-acquired pneumonia (CAP) is an urgent problem in practical medicine and the main cause of
morbidity and mortality in the world. Diagnosing pneumonia is complex and requires a comprehensive study, taking into
account many factors. The development of passive diagnostic methods, such as acoustic ones, is especially promising for
children, as this approach reduces significantly the level of radiation exposure to an unformed child's body.

The aim. To determine the peculiarities of the frequency characteristics of acoustic signals in the lungs of children with
pneumonia using the new acoustic diagnostic device « Trembita-Coronay.

Materials and methods. We studied 120 children aged 1 month to 18 years, who were treated in the pediatric
departments of the Children's Clinical Hospital Ne. 5 and Children's Clinical Hospital Ne 7. The children were divided into
two groups: Group I — 60 patients with community-acquired pneumonia, Group Il — 60 healthy children. Children from [
group underwent a comprehensive examination. All children underwent research using the "Trembita-Corona" acoustic
monitoring device for the diagnosis of respiratory noise and localization of lung lesions. The computerized analysis of
breathing sounds was carried out using mathematical methods without involving human factors.

The study was conducted in accordance with the international principles of conducting clinical studies GCP, GLP,
the protocol was approved at the meeting of the Commission on Bioethical Expertise at the National Medical University
named after O.0. Bogomolets (protocol No. 138 of November 10, 2020). Informed consent of parents/guardians was
obtained for conducting the study, which was approved at the same meeting of the Commission on Bioethical Expertise at
Bogomolets National Medical University (protocol Ne 138 of November 10, 2020).

Statistical processing of the obtained results was carried out using the licensed programs "MedStat", "Matlab" and with
the original calculation programs included in the "Trembita-Corona" system. This work is a part of the complex research work
(CRW) of the Department of Pediatrics of Postgraduate Education of Bogomolets National Medical University "Characteristics
of the state of health of children who have suffered from COVID-19 and the justification of medical and rehabilitation measures"
(2022-2024). State registration number 0122U000486. The authors are performers of the CRW fragment.

Results. In children, the clinical picture of CAP consisted of pulmonary (respiratory) complaints, symptoms of
intoxication, RF, and local physical changes. Respiratory lung sounds in the frequency range from 0.1 Hz to 30 kHz were
studied in all patients using the "Trembita-Corona" device and the corresponding original software. The most promising is
the selection of the pathological process of lung damage in pneumonia in the ranges of 0, 1, 2, 3, 4, 5, 6 octaves based on
the differences between the average signal power (p<0.05) in children with CAP and healthy children.

Conclusion. We, in cooperation with leading specialists of the National Aviation University, have developed an
experimental sample of the "Trembita-Corona" acoustic monitoring device for the diagnosis of respiratory lung sounds.
The "Trembita-Corona" acoustic monitoring device is a new and promising acoustic method for determining the location
of a pathological process in the lungs. It was found that the most promising is the selection of the pathological process of
lung damage in pneumonia in the ranges of 0, 1, 2, 3, 4, 5, 6 octaves based on the differences between the average signal
power (p<0.05) in children with CAP and healthy children.

Key words: «Trembita-Corona» Acoustic Monitoring Device; Community-Acquired Pneumonia; Diagnosis; Children.

Introduction

Community-acquired pneumonia (CAP) is currently
an urgent problem of practical medicine and the main
cause of morbidity and mortality in the world. In recent
years, international recommendations for improving
the treatment and diagnosis of CAP have been updated.
Quick diagnosis of CAP has great practical importance
for timely diagnosis and treatment [1,2,3,4,5].

Diagnosis of CAP requires a comprehensive
study taking into account the clinical picture and the
results of paraclinical research methods [6,7,8,9].
Diagnosis and treatment of CAP is carried out in
accordance with the new order Ne 1380 of the Ministry
of Health of Ukraine (Standards of medical care
"Community-acquired pneumonia in children") dated
August 2, 2022, according to which the diagnosis
of community-acquired pneumonia is established
on the basis of anamnesis, clinical manifestations,
as well as the use of the results of instrumental and
laboratory research methods [10,11]. According to

this order, X-ray examination of community-acquired
pneumonia is not mandatory and is carried out only in
direct projection. According to the clinical guideline
2022 year "Pneumonia in children", the diagnosis of
community-acquired pneumonia is made clinically,
since the use of radiological examination in children
also has negative consequences. One of the reasons
for this is the high biological sensitivity of children
to X-ray radiation. Also, according to this instruction
and the guidelines of the British Thoracic Society, the
results of an X-ray examination do not allow to verify
the etiology of the disease, therefore, in patients with a
mild form of community-acquired pneumonia, an x-ray
examination of the lungs is not usually used. However,
in patients with persistent symptoms of community-
acquired pneumonia, X-ray signs of infiltrative lung
damage make it possible to establish a final diagnosis
of community-acquired pneumonia. X-ray examination
of the chest organs is a widespread and affordable
diagnostic method for visualization of pathological
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processes in the lungs. According to the literature, the
sensitivity of the radiological method for detecting
pneumococcal pneumonia is 93% (CI 80-98%), and
the negative predictive value is 92% (CI 77-98%)
[4]. In patients with severe community-acquired
pneumonia, X-ray examination is used to identify
or rule out complications. Therefore, according to
the instructions of the Ministry of Health of Ukraine
and the guidelines of European countries, X-ray
examination should not be performed routinely in
patients with community-acquired pneumonia, but
only according to individual indications [12,13,14].

Currently, the world is experiencing a pandemic
of COVID-19. In connection with the COVID-19
pandemic, the order of the Ministry of Health of
Ukraine dated March 28, 2020 Ne. 722 "Organization
of medical care for patients with coronavirus disease
(COVID-19)" entered into force in 2020. According to
this order, all patients with increased body temperature
and in the presence of catarrhal syndrome, suspicion
of lung inflammation are required to be tested for the
detection of SARS-CoV-2 antigens or for the detection
of SARS-CoV-2 RNA. That is why timely diagnosis
of CAP acquires great practical importance for the
appointment of adequate therapy. A safer method
of diagnosis in the initial stages of the disease and
for monitoring changes in the lungs in dynamics is
respiratory acoustics [4,12,13,14,15].

Currently, respiratory acoustics is a promising
scientific direction, the main tasks of which are
the development of the theory of propagation and
generation of sound in the lungs and the creation of
objective acoustic methods that can improve the
diagnosis of diseases [12,13].

In children's pulmonology, the method of
pulmonography is used [13,14]. When using this method,
respiratory sounds are registered at certain points above
the lungs using electret microphones. The received signals
are filtered and digitized with further mathematical data

analysis. However, with the help of this method, it is
possible to analyze only one type of noise, and this method
also does not allow to precisely localize the location of
the noise source in the lungs.

In pulmonology, the method of computer
phonospirography is used, thanks to which it is possible
to visualize additional noises over the lungs. The
method is based on the analysis of two-dimensional
phonospirograms and determination of the time of a
complete respiratory cycle. Electronic auscultation is
performed using only 4 fixed sensors, which reduces
topical diagnostics. During this study, the patient must
stand or sit, which makes it impossible to use the device
for lying patients. Deciphering and interpretation of the
results is carried out by the doctor, which subjectively
affects the result [4].

The creation of a fully automated system for control
and evaluation of respiratory noises is an urgent task
[15,16,17,18]. Currently, the problem of early diagnosis
of inflammatory changes in the lungs, which can be
determined using the acoustic method, has become
acute [19,20,21]. This is important for the diagnosis of
CAP in the early stages of the disease, when the disease
is asymptomatic, or when the affected area of the lung
is behind the rib [22,23,24,25,26,27].

The purpose of the study is to determine the features
of the frequency characteristics of acoustic signals in
the lungs of children with pneumonia using the new
acoustic diagnostic device "Trembita-Corona".

Materials and methods

We examined 120 children (56 boys, 64 girls)
aged from | month to 18 years who were treated in
the pediatric departments Children's hospital NeS and
Children's hospital Ne 7 in Kyiv.

The children were divided into two groups: Group
I — 60 patients with community-acquired pneumonia;
Group II - 60 healthy children. The distribution by age
and gender is presented in table 1.

Table 1

Distribution of patients according to age and sex

Indicator | groughggm:nﬁg’itz-:ascoquired Il group, healthy children,
n= 60 9,6+0,3 12,1+0,5
Age, years 9,6+0,3 12,1+£0,5
The number of boys 35 (58,33%) 21(35%)
Number of girls 25(41,67%) 39 (65%)

The criteria for including patients in the 1st group were:

- children aged from 1 month to 18 years;

- community-acquired pneumonia, confirmed by
anamnestic, clinical laboratory and radiological data;

- informed consent of the child's parents or
guardians.

The criteria for excluding patients from group I were:

- congenital pneumonia,

- endocrine diseases (hypothyroidism, hypocorticism,

pseudohypoparathyroidism, growth hormone
deficiency),
- genetic syndromes (Prader-Willi, Kogan,

Carpenter, etc.),
- congenital heart defects,
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- organic diseases of the brain.

The children from the 1st group underwent complex
studies that required community-acquired pneumonia,
namely:

- objective examination (percussion, palpation,
auscultation),

- X-ray of the lungs,

- laboratory tests (general blood test, biochemical
blood test).

Also, all children were examined using the
"Trembita-Corona" acoustic monitoring device for the
diagnosis of breathing sounds and localization of lung
lesions [12,13,15]. The analysis of respiratory sounds
is carried out using mathematical methods without the
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involvement of the human factor, the general view of
which is shown in Fig. 1.

Fig. 1. General view of "Trembita-Corona"”
acoustic monitoring device and data
acquisition and analysis system

The essence of the proposed control method is to
record and analyze acoustic vibrations with the help
of two receivers at each of the investigated points of
acoustic analysis. After mathematical processing of
acoustic signals, it becomes possible to analyze the
nature and characteristic features of these acoustic
vibrations, as well as to calculate the direction and
position of the source of these vibrations using acoustic
triangulation of the signal, which makes it possible to
accurately determine the location of the lesion in the
lungs. Thus, it becomes possible to make a general
characteristic of the state of the lungs in a real time
scale with the possibility of localization of zones of
lesions, including in the extracostal zones.

The device has an automated system of control
and evaluation of respiratory noises with the complete
exclusion of the human factor and with the possibility
of mathematical data processing.

The study was conducted in accordance with
the international principles of conducting clinical

studies GCP, GLP, the protocol was approved at the
meeting of the Commission on Bioethical Expertise
at the National Medical University named after O.O.
Bogomolets (protocol No. 138 of November 10, 2020).
Informed consent of parents/guardians was obtained for
conducting the study, which was approved at the same
meeting of the Commission on Bioethical Expertise at
Bogomolets National Medical University (protocol No.
138 of November 10, 2020).

Statistical processing of the obtained results was
carried out using the licensed programs "MedStat",
"Matlab" and with the original calculation programs
included in the "Trembita-Corona" system. This
work is a part of the complex research work (CRW)
of the Department of Pediatrics of Postgraduate
Education of Bogomolets National Medical University
"Characteristics of the state of health of children who
have suffered from COVID-19 and the justification
of medical and rehabilitation measures" (2022-2024).
State registration number 0122U000486. The authors
are performers of the CRW fragment.

The patient examination procedure is as follows:
cach patient and parent or guardian is told about the
upcoming procedure, how it will be performed, and
informed consent is provided for the child's parent or
guardian. Next, the patient is offered to free the chest
cell from clothing, and the lungs are examined in a
certain methodical sequence. First, the examination
is carried out with an ordinary phonendoscope, and
then with the "Trembita-Corona" acoustic monitoring
device, the lungs are listened to: first, the front, then
the back surface, then the side surfaces of the chest.

The doctor stands in front and to the right of the
patient. Start listening to lung sounds from the front
surface of the lungs. The "Trembita-Corona" acoustic
monitoring device is placed in such a way that the
earpieces of the device's sound receiver are tightly
pressed to the surface of the patient's body, and the axis
connecting the centers of the shell ring (sound receiver
lips) of the double sound receiver is parallel to the line
connecting the patient's clavicles, as shown in Fig. . 2.

lo ® | Gﬁ

a) 0)

B)

Fig.2. The main points for listening to the lungs with the "Trembita-Corona" device
(a - front surface, b - back surface, ¢ - side surfaces)
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Then the sound receiver of the acoustic monitoring
device "Trembita-Corona" is successively placed on
symmetrical areas of the front wall of the chest at the
level of the II intercostal space, and the mid-clavicular
line should pass between the two sides of the device,
then the device is rearranged on the right in the III
intercostal space, and on the left - in the 5th intercostal
space (points 1, 2, 3, 4).

When listening to lung sounds from behind, the
"Trembita-Corona" device is placed symmetrically
in the middle interscapular space and symmetrically
under the shoulder blades (points 5, 6, 7, 8).

When listening to lung sounds from the side, the
"Trembita-Corona" device is placed along the midaxillary
line in the 6th intercostal space (points 9, 10).

In addition, the same measurements were performed
for patients in the supine position, and during acoustic
monitoring of points on the back, the patient turned over

and lay on his stomach. These studies were conducted to
assess the possibility of acoustic diagnosis of patients who,
due to the severity of the condition, cannot stand or sit.

Using the "Trembita-Corona" acoustic monitoring
device, sounds are analyzed at different octaves, and
an octave was considered to be an interval in which the
frequency ratio between sounds is one to two, that is,
the frequency of a high sound is twice as high [3,4,5,12,
13]. Subjectively by ear, the octave is perceived as
a stable, basic acoustic interval. Successive octaves
make up sounds that are similar to each other, although
they differ in pitch. A frequency of 1000 Hz was taken
as the base frequency.

Table 2 shows the average fm and band edge
frequencies (f, ta f,) in Hz of the first 11 octaves, and
in the calculations, it was assumed that the lowest and
highest octaves include frequencies from 0.1 Hz to 30
kHz, respectively.

Table 2
Band limit frequencies (f1 and f2) in Hz of the first 11 octaves

Octave 0 1 2 3 4 5

fm 5,610092272 | 15,84893192 | 31,6227766 | 63,09573445 | 125,8925412 | 251,1886432

f, 0,1 11,22018 22,38721 44,66836 89,12509 177,8279

f, 11,22018 22,38721 44,66836 89,12509 177,8279 354,8134
Octave 6 7 8 9 10 11

fm 501,1872336 1000 1995,262315 | 3981,071706 | 7943,282347 | 15848,93192

f, 354,8134 707,9458 1412,538 2818,383 5623,413 11220,18

f, 707,9458 1412,538 2818,383 5623,413 11220,18 30000

When performing calculations and analysis in
octave and third-octave ranges, it was assumed that the
limit frequencies of the band are such frequencies of the
lower and upper limit of the band that the exact center
frequency is the geometric mean value of the lower and
upper limit frequencies f, and f,, respectively.

We calculated the limiting frequencies of the
bandwidth according to the formulas:

f= (GV@)(fm)
fz: (GHVe»)(fm)

where: G — octave ratio of frequencies, calculated
according to the formula (G10=10 3/10=1,99526) in
the system with a decimal base;

fm — the exact center frequency of the passband,
calculated by the formula (fm=(G x/b)(fr).

The generally accepted objective unit of relative
pitch is the octave. An octave characterizes a two-
fold ratio of frequencies. The octave is divided into
half octaves, third octaves (thirds), semitones and
cents. For example, a third is 21/3 = 1.26; semitone—
21/12 = 1.06; cent — 21/1200 = 1.0006.

The signal power is defined as the integral of the
square of the amplitude over time or frequency, that
is, as the sum of the squared amplitudes recorded at
different points in time. In this case, the integral
means that the signal is not simply divided into two
or three parts and the averaged amplitudes of each
part are taken. Using the "Trembita-Corona" acoustic
monitoring device and computer data processing, we
split the signal into a series of short-term sections, and
carry out precise analysis of the amplitude value at
each sampling point. We have taken s(t) as a periodic
signal with a repetition period of To. This type of signal
depends on the class of power signals and for it the
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average power is equal to:
to+To

Po =—
To Ji,

ls(0))?dt
where, s(t) a periodic signal with a repetition period
To, to — arbitrary point in time

Results and discussion

All children were examined on the "Trembita-
Corona" acoustic monitoring device for the diagnosis
of breathing sounds. A computerized lung monitoring
acoustic signal database was created, which included
more than 1200 recordings, each of which was digitized
and processed according to the above acoustic signal
processing techniques.

Statistical processing of the acoustic monitoring
materials of both groups of children, which were
included into the above-mentioned created database of
acoustic signals, allowed, at the first stage, to confirm
with a probability of more than 97.5% the possibility of
diagnosing pneumonia using the proposed computerized
acoustic method according to the proposed algorithms
of analysis using the device "Trembita-Corona".

All patients were tested for average signal power in
12 octaves using the "Trembita-Corona" device.

It was found that in children with CAP in the Oth octave,
the average values of the signal power vary from 500,000
Conventional Units (C.U.) up to 3,000,000 C.U. In healthy
children in 0 octave, the average values of the signal power
are from 100,000 C.U. - 450,000 C.U. (Fig. 3)

When comparing the central tendencies for two
independent samples, namely children with CAP and
healthy children, the central tendencies differ at the
significance level of p<0.001.
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Fig. 3. Confidence interval when comparing
central tendencies for two independent samples,
namely children with pneumonia and healthy
children in 0 octave (p<0.001)
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Fig. 4. Graph comparing the average of
two independent samples in the 5th octave
according to the Student's criterion. Two-sided
critical area (p<0.001).

When studying the average values of the signal
power in | octave in children with CAP, it was found
that the average values of the signal power vary from 0
to 3500000 C.U.

3 main groups were distinguished, namely from
0-800000 C.U. - 1 group, from 800,000 C.U. — 1,300,000
C.U. - 2nd group, from 1,300,000 C.U. - 3500000 C.U.
- 3rd group. In healthy children, the average values of
the signal power in 1 octave range from 800,000 C.U. —
1,300,000 C.U. When comparing the average values of
the signal power in children of group 1 with healthy
children, the averages differed at the significance level
of p<0.001. If we compare the average values of signal
power in children of group 3 with healthy ones, the
central tendencies differ at the significance level of
p<0.001. When comparing the average values of the
signal power in children of 2 groups with healthy ones,
no statistical differences were found.

On the basis of the found out peculiarities of the
signals, which were described above, it was concluded
that if the differences in the average values of the
signal power are in the range of less than 800,000 C.U.
or more than 1,300,000 C.U., then you can think about
pneumonia, but if the data is between 800,000 C.U. and
1300000 C.U., then it is necessary to check the power
in other octaves and then draw a conclusion.

When studying the average values of the signal
power in 2 octaves in children with CAP, it was found
that the average values of the signal power vary from
200,000 C.U. up to 1,600,000 C.U. 2 groups were
allocated, namely from 200,000 C.U. up to 800,000
C.U. - 1 group, from 1,000,000 C.U. - 1,600,000 C.U. -
2nd group. In healthy children in 2 octaves, the average
values of the signal power range from 500,000 C.U. up

to 1,500,000 C.U. When comparing the average values
of the signal power in children from group 1 with
healthy ones, the averages differ at the significance
level of p=0.008. When comparing the average values
of the signal power in children from the 2nd group
with healthy ones, it was found that the averages
differ at the significance level of p=0.027. Based on
the findings described above, it was concluded that
with a confidence level of 97,3%, we can distinguish
the acoustic picture in children with CAP compared
to healthy children using the average values of the
signal strength. Therefore, if we separate part of the
patients into a separate group, in which the frequency
in the 2nd octave is less than 800,000 C.U., and make a
comparison with healthy ones, then we can conclude that
at significance level of 0,008 can state that if the integral
noise index is in the 2nd octave is less than 800,000 C.U.,
then this patient has pneumonia. For a more detailed
analysis, it is necessary to analyze acoustic signals in
other octaves or third octaves of this octave.

When studying the average values of the signal power
in 3 octaves in children with CAP, it was found that the
average values of the signal power vary from 0 to 300,000
C.U. In healthy children, the average values of the signal
power in the 3rd octave range from 40,000 C.U. up to
90,000 C.U. When comparing the average values of the
signal strength in children with CAP with healthy ones,
the averages differ at the significance level of p<0.001.

For a more accurate analysis, the average values of
the signal power of children with CAP were separated
into 2 groups, namely from 0 to 100,000 C.U. - 1 group,
from 100,000 C.U. - 300,000 C.U. - 2nd group. If we
compare the average values of the signal power in
children of group 1 with healthy ones, the difference in
the averages is not statistically significant, p=0.406. If
we compare the average values of the signal strength in
children from group 2 with healthy ones, the averages
differ at the significance level of p<0.001. Therefore,
it can be concluded that with average values of signal
power from 100,000 C.U. up to 300,000 C.U. the
probability of detecting pneumonia increases, the
means differ at the significance level of p<0.001.

When studying the average values of the signal power
in 4 octaves in children with CAP, it was found that the
average values of the signal power vary from 0 to 6000
C.U. In healthy children, the average values of the signal
power in the 4th octave range from 0 to 700 C.U. When
comparing the average values of the signal strength in
children with CAP with healthy central tendencies, they
differ at the significance level of p<0.001.

For a more accurate analysis, 2 groups were
allocated, namely from 0 to 700 C.U. - 1 group, from
700 C.U. - 6000 C.U. - 2nd group. When comparing the
average values of the signal power in children of group
1 with healthy ones, a difference in the averages was
found, which was not statistically significant, p=0.472.
If we compare the average values of signal power
in children of group 2 with healthy ones, the central
tendencies differ at the level of significance p<0.001.
Therefore, we can conclude that with average values
of signal power from 700 C.U. up to 6000 C.U. the
probability of detecting pneumonia increases. Central
tendencies differ at the significance level of p<0.001.

When studying the average values of the signal
power in 5 octaves in children with CAP, it was found
that the average values of the signal power vary from
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200 C.U. up to 1500 C.U. In healthy children, the
average values of the signal power in the 5th octave
range from 0 to 100 C.U. When comparing the average
values of the signal strength in children with CAP with
healthy ones, the averages differ at the significance
level of p<0.001, which is presented in Fig. 4.

For a more accurate analysis, 2 groups were selected,
namely from 200 C.U. up to 650 C.U. - 1 group, from 650
C.U. - 1500 C.U. - 2nd group. If we compare the average
values of the signal power in children from group 1 with
healthy ones, the averages differ at the significance level
of p<0.001. If we compare the average values of the signal
strength in children from group 2 with healthy ones, the
averages differ at the significance level of p<0.001.

When studying the average values of the signal
power in 6 octaves in children with CAP, it was found
that the average values of the signal power vary from
0.5 C.U. up to 10 C.U. In healthy children, the average
values of the signal power in the 6th octave range from
0to 0.5 C.U. When comparing the average values of the
signal power in children with CAP with healthy central
tendencies differ at the significance level of p<0.001,
which is presented in Fig. 5.

P R RS S SR S

J_ —_—e

children with pneumonia healthy children

Fig. 5. Graph of comparison of central
tendencies for two independent samples in the 6th
octave for patients with pneumonia and healthy
people according to Wilcoxon's W-criterion
(p<0.001)

When studying the average values of the signal
strength in the 7th octave in children with CAP and
healthy children, no statistically significant differences
were found (p=0.287), which is presented in Fig. 6.

No statistically significant differences were found
when examining the average values of the signal power
in the 8th and 9th octave in children with CAP and
healthy children (p=0.691 and p=0.513, respectively).
Also, in octaves 10, 11, 12, no differences were found
between the average values of the signal strength in
healthy children and children with CAP.

Based on this, it can be concluded that the most
promising is the determination of the pathological
process of lung damage in pneumonia in the ranges of
0,1,2,3,4,5, 6 octaves by the differences between the
average signal power (p<0.05) in children with CAP
and healthy children.

A detailed analysis of the acoustic signals of the
lungs, which was carried out by the "Trembita-Corona"
acoustic monitoring device, showed the possibility of
detecting the pathological process at the maximum
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of the signal power precisely in places where it is
better to auscultate, with the help of a phonendoscope,
pneumonia. However, with the help of the "Trembita-
Corona" acoustic monitoring device, in other
listening points, not above the inflammatory focus
of pneumonia, it is also possible to listen to a special
acoustic signal that corresponds to lung damage. These
specific acoustic signals were found for the first time
thanks to the use of highly sensitive acoustic receivers
and mathematical processing of the recorded signal.
Thanks to this, the use of the Trembita-Corona acoustic
monitoring device and computer processing together
make it possible to hear specific acoustic signals over
the entire plane of the lungs, and not only at the location
of the pathological process.
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URTE
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children with pneumonia healthy children

Fig. 6. Graph of comparison of central
tendencies for two independent samples in
children with pneumonia and healthy children
according to Wilcoxon's W-test (p=0.287).

The "Trembita-Corona" acoustic monitoring device
during the COVID-19 pandemic will improve and speed
up the diagnosis of the disease, thanks to the precise
localization of the lung damage zone and the ability
to use the method remotely. The "Trembita-Corona"
acoustic monitoring device is a new and promising
acoustic method for determining the location of the
pathological process in the lungs with CAP.

Conclusions

1. Developed and patented "Trembita-Corona"
acoustic monitoring device for more effective diagnosis
of breathing noises and their localization in the lungs.

2. It was established that for determining the
inflammatory process in the lungs during pneumonia,
the most promising are the studies of respiratory sounds
in the ranges of 0, 1, 2, 3, 4, 5, 6 octaves.

Prospects for further research.

1. The "Trembita-Corona" acoustic monitoring device is
a new and promising acoustic method for determining the
location of the pathological process in the lungs with CAP.

2. The "Trembita-Corona" acoustic monitoring
device during the COVID-19 pandemic will improve
and speed up the diagnosis of the disease, thanks to the
precise localization of the lung damage zone and the
possibility of using the method remotely.

There is no conflict of interest.
Sources of funding: self-financing.
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YACTOTHA XAPAKTEPUCTUKA AKYCTUYHUX CUTHAJIIB V JET'EHAX JITEW 3 THEBMOHIEIO
3A JOIMOMOTI'OIO HOBOTO MPUJAAY AKYCTHUYHOI AIATHOCTUKHU «TREMBITA-CORONA»

10.B. Mapywixo, O.B. Xomuu

Hanionanbuuii MennuHuii ynipepcurer imeni O.0.boromouabus
(m. KuiB, Ykpaina)

Pe3rome

AxTtyaabHicTb. [lozanikapasna naesmonis (I1I1) napasi € akTyanapHOM MpoOJIeMOI0 MPAKTUYHOT MEAUIIMHH TA OCHOBHOIO
MPUIMHOIO 3aXBOPIOBAHOCTI i CMEPTHOCTI Yy CBiTi. JliarHOCTHKa MTHEBMOHI{ CKJIaJHA 1 MOTpeOy€e KOMIIEKCHOTO JOCIHTiIKeHHS
3 ypaxyBaHHAM Oaratbox ¢aktopiB. OCOOIMBO MEPCIEKTUBHUM IS AiTeH € PO3BUTOK MACUBHUX METOAIB A1arHOCTHKH THITY
AKyCTHYHHX, 10 CYTTEBO 3HHKYE PiBEHb ONPOMIHEHHS Ha HEC(HOPMOBAHUI AUTAUUI OpraHizM.

MeTta gocailsKeHHs. BU3HAUYUTH 0COOIMBOCTI YACTOTHUX XapaKTEPUCTUK aKyCTHYHHUX CUT'HAIIIB y JIETCHAX JIITCHl 3 MHEB-
MOHI€IO 32 JOIIOMOTOI0 HOBOIO MpHiaay akycTuyHoi aiarnoctuku «Trembita-Coronay.

Martepiaau i metoau. byno nocmimxeno 120 miteit Bikom Big 1 micsns g0 18 pokiB, 10 MPOXOIUIU JiKyBaHHS B Tedia-
TpuuHux BiagineHHsx JKJI NeS ra JIKJINe 7. liTeit Oyno posnineno Ha aBi rpynu: I rpyma — 60 manienTis 3 I1I1, 11 rpyma — 60
3n0poBux aiteit. Y miteit 3 [ rpynu Oynu npoBeaeHi KOMIIEKCHI JOCHiuKeH s, 1o noTpebdysaina [1I1. Takox BCiM AiTsM Oyno
MPOBEJCHO JOCIIKEeHHS Ha MPUCTPOT aKycTHYHOTO MOHiTopuHTY «Trembita-Corona» s JiarHOCTHKH AMXaJIbHUX LIYMIB
Ta JOKamizamii 30H ypakeHHS JeTeHb.

Jocnimkenns 0yn0 NpoBeAeHO BiAMOBIAHO [0 MDKHAPOAHUX NPHHLHUIIIB NpOBeAeHHs KiuiHiunux gocnimxerb GCP, GLP,
MPOTOKOJI 3aTBepkeHo Ha 3acinanHi Kowmicii 3 murans 6ioeTnunoi excneprusu npu HMY imeni O.O. BoromonsIs ( mpoToxot
Ne 138 Bix 10 nmuctomana 2020 poky). Ha mpoBenenHs gocmimkenHas 0yino oTpuMaHo iHQOpMOBaHY 3roay 0aThbKiB/OMiKYHIB,
mo Oyna 3arBepkeHa Ha ToMy x 3acigandi Kowmicii 3 nutanp 6ioetnunoi excrneprusu npu HMY imeni O.0. boromombis (
npotokos Ne 138 Big 10 nmuctomana 2020 poky).

CrarucTuaHy 00poOKy OTpHMaHUX PEe3yNbTaTiB MPOBOAMUIN 3 BUKOPUCTAHHIM JileH3iiHHUX mporpam «MedStaty, "Matlab"
Ta 3a J0MOMOI0I0 OPUTiHAIBHUX PO3paXyHKOBHX HPOrpaM, ski BXoasaTh B cucteMy «Trembita-Coronay.

Jlana po0oTa € 4acTHHOIO KOMIIIEKCHOT HAayKOBO—J0CHiAHOT poboTu kadenpu meniarpii micasaumioMuoi ocsitn HMY
imeni O.0. boromonpis "XapakrepucTika cTaHy 310poB's niTel, mo nepenecan COVID-19, Ta oOrpyHTyBaHHS JTiKyBaJIbHO-
peabinitaniiinux 3axoxiB" (2022-2024 poxu). Homep nepxpeectpanii 0122U000486. ABtopu — Bukonasui ¢pparmenta HJIP.

PesynbraTtu Ta ix obroBopeHHs. Y xpitedl kiiniuna kaptuHa [1I1 ckiaganacs 3 nereHeBHX (peclipaTopHUX) cKapr, CHMIITO-
MiB iHTOKCcHKaii, IH, mokanpHUX (i3nkanapHUX 3MiH. HamMu y cliBpoOITHHNTBI 3 MpOBIAHUMH crieniarictamu HanioHanpHOTO
ABgiauiitnoro YaiBepcuteTy OyB po3po0ieHHil eKciepUMeHTalbHIH 3pa30K NPUCTPOI0 aKyCTHUHOTO MOHITOpuHTy «Trembita-
Coronay» JJ1s 1iarHOCTUKH JAMXalbHUX MIYMiB JIeTeHb. BeiM mamieHTaM 3a 1omomMoror npuctporw «Trembita-Coronay i Bigmo-
BiTHOTO OPUTIHAJIBHOTO MPOTPAMHOTO 3a0e3medeHHs Oy 10CiKeHI TNXadbHI IyMH JIETEHb B Aiana3oHi yactor Big 0.1 'y
10 30 kI'. HaiiOinpur nepcneKTHBHUM € BUAIICHHS HATOJOTIYHOIO MPOLECY yPaXKeHHs JIereHb PH IMTHEBMOHIT B Jiama3oHax
0,1,2,3,4,5, 6 OKTaB 10 BiIMIHHOCTSAX MIX CEPEIHBOI MOTYXHicTI curHaiy (p<0,05) y miteii 3 I1I1 Ta 3mopoBux miTeid.

Bucnosok. IIpuctpiii akycTuanoro MoHiTOpuHTY «Trembita-Coronay» € HOBHM i NMEPCNEKTUBHUM aKyCTHUYHUM METOJIOM
JUIs BU3HAYEHHS MICIS PO3TAIIyBaHHS NATOJOTIYHOIO NPOLECY B JIEreHsAX. BusBieHo, 1110 HaAHO1IbLI MEPCIEKTUBHUM € BU -
JICHHSI TTATOJIOTIYHOTO MPOIECY YPaKEHHs JICTeHb MpH MHEBMOHIT B giamasonax 0, 1, 2, 3, 4, 5, 6 okTaB 1m0 BIAMIHHOCTSIM MiX
cepeqHbOoI0 MOTYXHicTI0 curHany (p<0,05) y miteit 3 [1I1 Ta 3mopoBHX miTeil.

Karo4doBi cjoBa: nitu; nosanikapusna mHeBMOHis; JiarHOCTHKA; IPUCTPiii akycTHYHOro MOHiTOpUHTY « Trembita-Coronay.

Contact Information:

Yuriy Marushko - DM, Professor, Head of the Department of
Pediatrics Postgraduate Education, Bogomolets National Medical
University (Kyiv, Ukraine).

e-mail: iurii.marushko@gmail.com

ORCID: https://orcid.org/0000-0001-8066-9369

Scopus Author ID: https://lwww.scopus.com/authid/detail.
uri?authorld=57375654800

Olha Khomych - assistant of the Department of Pediatrics
Postgraduate Education, Bogomolets National Medical University
(Kyiv, Ukraine).

e-mail: khomychov@gmail.com

ORCID: https://orcid.org/0000-0001-9272-7159

KoHTakTHa iHchopMmauis:

Mapywko HOpinn BonogumupoBuy — a.mef.H., npodecop, 3asia-
yBad kadpegpw negiatpii nicnggunnomHoi ocBiTW, HauioHanbHuUn
mMeanyHui yHisepeuteT imeHi O.0. Boromonbugd (M. Kuis, Ykpaina).
e-mail: iurii.marushko@gmail.com

ORCID: https://orcid.org/0000-0001-8066-9369

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=57375654800

Xomuu Onbra BikTopiBHa - acucTeHT Kadegpw negiatpii nicns-
OMNNIOMHOI OCBITW, HauioHanbHUN MEAUYHWUI YHIBEPCUTET iMEHi
0.0. boromornbus (M. Kuis, Ykpaina).

e-mail: khomychov@gmail.com

ORCID ID:0000-0001-9272-7159

Received for editorial office on 15/08/2022
Signed for printing on 21/11/2022

66



AHANITUYHI OrNAQn / ANALYTICAL REVIEWS

AHANITUYHI OrnAaan / ANALYTICAL REVIEWS

YAK: 616.629-007-053.2 AHOMAJIII CEHOBOI ITPOTOKM Y IITEN
DOI: 10.24061/2413-4260.X11.4.46.2022.10

O.M. I'opoamwk

HamioHanpHUI yHIBEPCUTET OXOPOHH 3]0POB’S
VYxkpainu imeni [1.JI. Ilynuka
(m. KuiB, Ykpaina)

Pezome

Ha cb0200Hi Hakonuuena 3nauna KiibKicmv nyOnikayii, wo npucesyeri nopyueHHsIM iH8oIoYil cewo8oi npomoxu —
ypaxycy. Tum He meHw 0aHi c8imogoi nimepamypu cmocosHo mepminie obnimepayii i uacmomu aHomManit ypaxycy
BHAYHO BIOPIZHAIOMbCS, WO YMPYOHIOE OYIHKY PUSUKIE BUHUKHEHHS YCKAAOHeHb. Takooc nemae €Ounoi OyMKu 8i0OHOC-
HO MAKMUKY 8e0eHHs Yux nayicHmis.

YV oaniit pobomi npoananizosani 62 meduunux Odxcepena 3 NUMAHb IHEONIOYII ceu080i NPOMoOKU, nOpyuLenHs il
obnimepayii, KIIHIYHUX NPOAGI6 YCKAAOHEHb YpAXycy ma NiKY8AHHA NO8 A3AHUX 3 YUM CMAaHie. Y cmammi maxoxc
HagedeHi OaHi 8IACHUX cnocmepedcenb 3a 37 nayicHmamu 3 pisHOMAHIMHOW NAMONLO2IEN YPAXYCy 3a 0ecaAmupivnuil
nepiod cnocmepexcenus, ceped axkux: 21 (56,76%) oumuna mana nynkosi nopuyi, 14 (37,84%) oimeii — kicmu ypaxy-
¢y, 2 (5,4%) nayicnmis — ousepmuxyiu ce106020 mixypa. Buceimneni dani diacnocmuxu ma nikyeanus dimeil 3 yieio
namonozicro. Ananiz Meouunux odxcepenr ma GlACHUX CROCMEpPedcenb 3 NUMAHb 0iaeHOCMUKY i 1iKY8AHHA NAmono2ii

ceu060i npomoku y oimetl HA0AIU 3MO2Y GUCGIMAEHHS BANCIUBUX |

O1eMHUX numans 0anol namonozii.
Bucnoexu

NPAKMUYHO 3HAYUMUX DpeKOMeHOayiu 3 npo-

1. Ypaxyc € embpionanvHum ymeopeuuam, wo 3’ €OHY€ cevo6ull MiXyp 3 alaumoicom. 3a 0anumu namoio20aHamo-
MiuHux 0ocniddcensb nopyuienns obaimepayii cevo8oi npomoxu 8iooysacmuvcs npubausno y 30% eunaoxis.

2. HasgHicmb 6udineHb 3 Nynkd, peyuouyruutl om@aiim, Has6Hicmb NYXIUHONOOIOHO20 YMEOpeHHS nepedHbol
uepesHoi CminKu, CUMNMOMU THPeKYIl cewo8UINbHUX WASLXI8 MAIOMb OYMU ROKA3AMU 00 RPUYLLIbHO20 0OCMENCEeHHS

BIOHOCHO MOXNCIUBOT NAMON02IT YPaxycy.

3. OcHosnumu memodamu diacnocmuku namono2ii ceuogoi npomoxu ¢ Y3/ ma ¢picmynoepaghis.
4. Hanui npo 8ikosy ineonwyito ypaxyca, wo 8i00ysacmuvcs 6 NOCMHAMALIbHOMY nNepiodi, OUKmynoms HeoOXiOHicmb

8UOOPY NIKYBALbHOL MAKMUKY 8 OUMSAUOMY BiYi.

Knrwwuosi cnosa: oimu; ypaxyc; nopywenns ingonioyii; nikyeanns.

Bectyn

CeuoBa mpoTOKa — ypaxyc — Iie TyOynsipHEe yTBO-
PCHHsI, [0 BUHUKAE HAa 2 — 3 MiC. BHYTPINIHBOYTPOO-
HOTO KHUTTS 1 pO3TALIOBYETHCS 110 CepeHIN JIiHIT MiX
MONEpPeYHO (hacIlielo i mapieTaTbHOK OYSPEBHHOIO
nepeaHboi qepeBHo'l' CTIHKH Ta 3’6;1Hye Yy BHYTPIIOTHBO-
yTpo6H0My Heplom JIHO CEYOBOTO MiXypa 3 ajllaHTO-
icom, a micis po3JAlJIEHHS KJIOAaKH — i3 Ce40CTaTeBUM
cunycom [1,2,3, 4]. CeuoBa nmpoToka B AUCTATbHOMY
BN OONITEPYETHCSA, @ B MPOKCUMAIBHOMY - HpPH-
fiMae y4acTh y OpMyBaHHI CEYOBOr0 Mixypa.

Pi3Hi mocmigHWKH HA3WBaOTh Pi3HI TEPMiHH 00-
aitepamii ce4oBoi MpOTOKH. 3a TpAJULIITHOIO TyMKOIO
BBAKAETHCS, 10 YPaxyc 3aKPUBAETHCS MPOTATOM 4 -5
MicC. OHTOTEHEe3y 1 /10 HapOJKEHHs JUTHHH MEpPETBO-
proetbest y GiOpo3HO-M’A30BUH TSK TOBLIMHOIO [0
10 MM [5]. IopymrerHs obGmiteparii ypaxycy BinOy-
BaeThcs mpubnauszno y 30% Bumankis [2, 6]. Onni
ABTOPHU AOTPUMYIOTHCS MOTISAAIB , IO 30epeKEeHHS
PYAMMEHTAPHOIO MPOCBITY CEYOBOT HPOTOKH MiCJs
2-ro MicsIs KUTTS € BIAXUICHHSIM Bijg HOpMH [7, 8].
[HIIi aBTOpM Ha3WBalOTh OiNBII Mi3HI TepMiHu [4, 9,
10]. HdaHi cBiTOBOI JiTepaTypH CTOCOBHO MMATOJOTii
ypaxycy 3HaYHO BiAPi3HAIOTHCS, IO YTPYAHIOE OIiH-
Ky PU3HKIB BUHHUKHEHHS YCKJIaJHEHb. Takox Hemae
OCTaTOYHOI JyMKH BIJIHOCHO JiKyBaJbHOT TAKTHKHU Y
Nali€eHTiB 3 MaTojorielo ceyoBoi mportoku [11].

[Ipu mopymeHHAX nporeciB odmiTeparnii ceqoBo-

ro XOJy Ha pi3HUX HOTO JIIITHKAaX MOXJIHWBO BHHHUK-
HEHHS NEKIIBKOX BHMIIB IMAaTOJOTIT:

- TIOBHI 1 HETIOBHI ITYTKOB1 HOpHUIIi (aHTIIOMOBHUH
CHHOHIM «ITyIKOB1 CHHYCH»);

- IUBEPTUKYJIH CEY0BOTO MiXypa;

- KICTH ypaxycy;

- MaJlirgizamis»

- YTBOPEHHS KAMEHIB B JIepUBaTaX CE40BOI0 XOAY;

- TOIIO.

IlynkoBi HOpHIII BHUHUKAIOTH TpH 30epexeHHi
3B’S13Ky MIXK CEYOBOIO HPOTOKOI0 1 mymnkom. [Ipu mo-
pyueHHsX obniTepanii B IUISHII BEPXiBKH CEYOBOTO
MiXypa BUHHMKAa€ TUBEPTHKYI ocTaHHbOTO. KicTH ypa-
Xyca MOKYTh BUHUKATH 1 PO3TAIIOBYBAaTHCH Ha PI3HUX
JIISHKAaX TyOyJISpHOTO YTBOPEHHS NPHU IOPYIICHHSIX
nporeciB Horo obmitepamnii. KicTi ceqoBoi MpOTOKH €
HaH4acTINIOK MAaTOJOTI€I0 1 BUSBISIOTHCS 3 4aCTOTOIO
41,67% BUNAJKIB cepell XBOPUX 3 aHOMAJIISIMU ypaxy-
ca, HETIOBHI HOPHIII ITyTIKa crocrepiraoTses B 36,53%
BHUIIAJKiB, MOBHI HOpHULi - B 20,2%, TUBEPTUKYIH Ce-
goBorO Mixypa —y 1,6% Bumankis [7, 12, 13, 14].

3a mecartupiunnit mepiox (2012 — 2021 pp.) Ha
KIiHIYHIA 0a3i kadenpu autsayoi xipyprii HYO3
Vkpainu imeni [1.JI.Illynuka, Ha 0a3i MicbKOi aH-
T40i kiiHiuHOi Jikapui Nel m.KuiB Ha mikyBaHHI
3HAXOIUIOCH 37 AiTEH 3 MaTOJOTi€I0 CEY0BOI MPOTO-
ku. Cepen sxux 21 manient (56,76%) 3 HemMOBHH-
MU 1 TOBHUMH MyNKOBUMH HOPHUISAIMH, 14 mamieHTiB
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(37,84%) — 3 kicramu ypaxyca Ta 2 narienTu (5,4%) —3 nu-
BEPTHUKYJIaMH CEYOBOTO Mixypa. XipypridHi BTpydaH-
Hsl, mo Oynu 3acTocoBani HaMu y 25 nmiteit (67,57%),
Oynu TpajiMUiHHUMH 3 BUKOPHCTAHHSM CEpEJUHHOT
namaporoMmii. Y 9 HemoBuat (24,32%) OyB 3acToco-
BaHUU OKAWMIISIOYUN PO3THH HAJ IMymKkoMm. 12 miteit
(32,43%) Oynu mponikoBaHi KOHCepBaTHUBHO. Bik ma-
i€HTiB KoMuBaBcs Bix 4 micsamiB go 18 poxis.

KuniniyHi nposiBu anomaniii ypaxycy. Jleski kii-
HIIUCTH AOTPUMYIOTHCS AYMKH, 110 OijiblIa 4acTH-
Ha aHOMAJIW ypaxycy HpOSBISIOTHCS KiiHiuHO [14,
15], iHmi CTBEPIKYIOTH, LIO 15 TMaTosoris nepebirae
o0escumnTomMHo [7,16,17]. Haityactime aHOMamii
ypaxycy MaHipecTyloTh y OUTSYOMY Bimi. 3a maHU-
mu J.H.Yiee i cniBaBT., cepeHii BiK KJITHIYHUX MPO-
SABIB KicTH ypaxycy — 3-4 poKu, IYNIKOBOTO CHHYCY
— 0,3 poku, moBHoi Hopuli — 0,3 pokwm [14]. IHmi
ABTOPM HA3WBAIOTh CEPEJIHIM BIK IOABU KIIHIYHUX
o3Hak maroiorii ypaxycy 3 — 6 pokis [15,16,17,18].
SAnoucekuit nocnigauk Y.Takano moBimommse mpo 11
BHUIIaAKIB MaHidecTalii MOBHOI MynkoBoi HOpHI Y
nopociomy Bimi [19]. 3a HamuMu J0CHIIKCHHIMH,
22 (59,46%) manieHTa 3 NOBHUMH TyIKOBUMH HOPH-
IIMHM Ha TJI ypaxycy Ta KicTraMu ypaxycy Oynn me-
penmyb6epraraoro Biky — 11 -14 pokiB ¥V 1 xmomunka
MMOBHA MIYNIKOBA HOPHUIIS, K MMAaTOJOTig HeoOmiTepoBa-
HOTO ypaxycy, BHHHKIa y 16-pidHOMY Bili.

[MynkoBi HOpHII HPOSIBISIOTHCS BUAIICHHSAM
3 MyINKa cedi NpPU IOBHUX HOPHUISX YU CEPO3HOTO
BMICTy NpH HEHMOBHHUX HOPHISAX. 3 aHAMHECTHYHUX
MaHUX BIiAOMO, IO BiAMaAiHHS MYNKOBOTO 3aJIHII-
Ky BimOyBaloch Mi3HiIIe, HiX 3a3BUYaid. Y IiIAHIL
MynKa HEepiAKO CIOCTEpIraloThCcsl 3amalbHi 3MiHH —
omadnir. [Ipy HEeNoOBHIM NMyNKOBIH HOPULI IYNKOBa
paHKa Mae XapakTepHI CKy/AHI BUAIJIEHHS, dYepe3 IO
niTedl TpuBano JNiKylOTh 3 mpuBoay omdarity. Bu-
IiIeHHS 3 MYyNKOBOI PaHKW TOMITHI Ha MEJIOIIKax
Ta O0inu3Hi. [Ipw ormsani Ha AHI MYyHMKOBOi paHKH BU-
SBISIIOTHCS TPAHYJIALIl, B SIKUX € HOPHUIEBHH OTBIp.
[Tpu HaTuCKaHHI Ha HABKOJIONMYIKOBY JIJSHKY i3 HO-
pulli 3’sABISETHCS Kpareyibka cepo3Hoi abo cepo3Ho-
rHiHOI pinuau. [Ipn peBi3ii HOpULEBOTO XOoy HOTO
00epeKHO 30HAYIOTH IIYTOBYATHM 30HIOM. 3a3BHYAH
IOBKWHA X0y HE mepeBumye 2-3 cM.

Bupinenns cedi 3 mynka npu HaTHCKaHHI Ha Mic-
I[e MPOECKI[il CEYOBOro MiXxypa € 00’€KTHBHOI O3Ha-
KOIO TOBHOT MynkoBoi Hopuui. [Ipn mOBHUX HOpHUIISX
MyNKa y MeHTPl ITYNKOBOI SIMKH BHUSBISETHCS HOPH-
LEBUH OTBip 3 APKOIO CIM30BOIO 0OOIOHKOIO Ta BHUII-
neHHAME cedi. [lpu mpuenHanHi iHpeKnii BumineH-
Hs 3 MYNKa CTAOTh THIHHUMHU. MU MaeMO KIiHIYHHIT
JIOCBiJl CIOCTEpEXKEHHs 3a 2 MalieHTaMM 3 HeXapak-
TepHUMH CUMIITOMaMH MOBHOI HOPHII MynKa Ha Tl
HEOoONITEpOBaHOTO ypaxyCy - Y XJONYHMKa 5 pOKiB
KicTa ypaxycy MaHidecTyBana MyXJIMHHHAHA PIiCT, IIe
y lautneN 7 MicAIiB TP MOBHIN MyNKOBiA HOpHIIi
Majia Micie remMaTypis.

AHaJi3 MeJUYHUX JDKEPEJT MoKa3as, M0 HalyacTi-
MU CUMIITOMaMH aHOMaJIill ypaxycy €:

- BUUIeHHS 3 mynka (42 — 50%);

- 0inmp B minsgumi mynka (14 — 30%);

- MyXJWHOMON10HE YTBOPEHHS MepeaHbOI depeB-
Hoi ctinku (0 — 22%);

- epitema (0 — 43%);

- O3HaKW IHQEKIil CEYOBHBIIHUX NUIAXIB Ta ITU-
3ypis (0-14%) [12, 13, 14, 15, 20]. 3a3HaveHi
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CHUMITOMH € Hecnenu(pivHUMH, TOMY HE 3aBXKIU Opi-
€HTYIOTH JIiKapiB Ha MOCTaHOBKY BipHOTO IiarHO3Yy.

Hiarnoctuka. JliarHOCTHKa MyNKOBUX HOPHUIb
JIOCTATHBO MPOCTA, JiarHO3 CTABUTHCS HA OCHOBI Xa-
paKkTepHUX KIiHIYHMX O3HakK. Haiibinpm po3moscio-
JOKEHUM METOJIOM J1arHOCTUKHM aHOMalliil cedoBoi
npotoku € Y3/ [13, 14, 20, 21, 22, 23, 24]. Ockinb-
KM TpPOTOKAa PO3TALIOBYETHCS IEPEJOUYEPEBUHHO, Y
O11pIIOCTI JOCHIIKEHb BOHA J00pe Bi3yasli3y€Th-
Cs NpU CKaHyBaHHI CTPYKTYp HepeaHboi 4yepeBHOI
crinku. [Ipm oMy He MOTpiOHO cremiadbHOT Mif-
roToBKH [25, 26]. Hami cmocTepekeHHS KOPEIIOIOTh
3 JaHUMH JiTeparypu, mo Y3/ kpame MpoBOAHUTH
IIpU HAIOBHEHOMY cedoBOMY Mixypi [21, 22, 23, 24].
CxaHyBaHHS Ma€ MPOBOJIUTUCH JIHIHHUM JAaTYMKOM
BHCOKOI'0 PO3pILICHHS 110 BCbOMY IIPOTS3i CEYOBOTO
Mixypa o mynka. JloctoBipHicTs Y3/], mo 06a3yers-
cs Ha IHTpaonepaniiHOMY MiATBEpPKCHHI TiarHO3Y,
B IaTHOCTHI KIiCT ypaxycy 3a JaHHUMH Pi3HUX aB-
TopiB Bapitoe Big 82% mo 100% [13, 14, 16]. Ho-
ctoBipHicTh ¥Y3/[ y miarHOCTHII MOBHHUX 1 HEITOBHUX
Hopulb nmynka — Big 33 — 50% [13] no 100% [14].

[Tpu BuniNneHHSX 3 MyIKa moka3aHa ¢icrynorpadis,
JIOCTOBIPHICTB SIKOT 32 TaHUMH 0araThOX aBTOPIB i Ha-
X crocTepexens omuspka 10 100% [7, 14, 16, 20].

HucTorpadis, Sk caMOCTIHHUN METO A1arHOCTH-
KU MaToJIOT1i ce40BOT1 MPOTOKU, MA€ HEBUCOKY Uy TIH-
BicTh (33%), 32 BUKJIFOYEHHSIM NTOBHUX HOPHIb IIYII-
Ka 1 auBepTUKyniB cedyoBoro Mixypa (100%) [14].
[ucrorpadist TakoX AO3BOJISE BUKIIOYUTH CYIYTHI
aHOMaJii CeYOBWBIAHOI CHCTEMH, HANPHUKIAI MiXy-
poBo-ceuoBiAHUHN peduroke [16, 27].

KT ta MPT He 3Halluin mMUpOKOro 3aCTOCYBaH-
Hs y AlarHOCTHII aHOMaJiH ypaxycy B JIiTeH, mpore
BOHU MOXYTb OYTH 3aCTOCOBaHIi SIK JJOJaTKOB1 MeTO-
JIA TOCIIKCHHS, HAIPUKJIAJl MPU HasSBHOCTI KAMEHIB
y nepeBaTrax cedoBoi mpoTtoku [28, 29, 30, 31].

VeknagHenHs. 3amalieHHs €  HaW4YacTIIINM
YCKJIaJIHEHHSIM MaTojorii ypaxycy. [ndikyBanus Bij-
OyBaeThCsl SIK TEMAaTOT€HHUM Ta JIM(OreHHUM IJIsi-
XaMH, Tak i 3 00Ky Mixypa abo mynka. Y siteparypi
ONHMCaHl BHUIAJKH NEPUTOHITY i3-3a MPOpPUBY iHI-
KOBaHOI KiCTH ypaxyca B 4epeBHY IOpPOXHHHY [18,
32, 33, 34, 35].

Cepenl MOXJIMBUX YCKIAJHEHb ypaxycy 3pocTae
PU3UK MallirHi3amii y maii€eHTiB cTapuioro Biky [36,
37]. Haituacrime (1o 90% BUNaakiB) 370SKiCHI MyX-
JUHN MalOTh TiCTOJIOTIYHY CTPYKTYpY aJeHOKapIu-
Homu [20, 38, 39, 40, 41]. Tpeba BiAMITUTH, IO OTTY-
OMiKOBaHI CTAaTUCTHYHI TaHI MEPEBaKHO BITHOCATHCA
0 MyxJIMH cedoBoro mixypa [11, 42]. JloOposikicHi
NyXJIMHK ypaxyca (ageHomu, ¢pidpomu, GpidGpomiomu,
raMapTOMH TOINO) 3yCTPiYalOThCs Ka3yiCTHYHO Pij-
kicHo [43, 44, 45].

B miTepartypi 3ycTpiuaroTbCs MOBIJOMICHHS TIPO
MOOAMHOKI BUMAJKH YTBOPEHHS KaMEHIB y AepHUBa-
Tax CEYOBOI MPOTOKH 1 YCKJIAJHEHHs, TOB’s3aHi 3
HUMH — PO3PHUB KiCTH, KMIIKOBA HENPOXiJHICTh, I'0O-
cTpa 3aTpuMKa ceui [28, 42, 46, 47].

JlixyBanus. Ha cbhoromHi HeMae €IWMHOI IYMKH
BiIHOCHO TaKTHKH JiKyBaHHS aHOMallill ypaxycy B
nmiteir. Axmo y 1990-x pokax — mHamouatky 2000-x
pOKiB Oyia peKOMeH10BaHa aKTHBHA XipypriyHa Tak-
tuka [48], To mi3HiNIe BOHA 3MIHMJIACh CKENTHYHUM
i HEOTHO3HAYHUM BIJHONIEHHSM /10 MUTAHHS Olepa-
THBHOTO JIIKyBaHHS, 0COOJIMBO O€3CMMITOMHHUX aHO-
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Malniifi. ¥ 6araTb0ox MEAMYHUX IEHTPAX BiAMIUAaE€THCI
TeHACHIIA y 0iK KOHCEPBATHBHOTO JIIKYBAaHHS TaKHUX
nanieHTiB [17]. B 0CHOBY TakTHKHU HaJaHHS JIOMTOMO-
I'Y JITSM 3 [AaTOJIOTIE€I0 CeY0BOT MPOTOKH MAaIOTh OyTH
MOKJIaJieH] 3HAHHS 3aKOHOMIPHOCTEH IOCTHATaIbHOL
iHBOJIIONIT ypaxycy MpOTATOM 6 MICSIIiB XHUTTS, 10 3a-
mobirae HEAOMIMTEHOMY OIIEPAaTHUBHOMY JIKyBaHHIO Hi-
TeW B bOMY BiIli, y TOMY YHCII, 3 iHQIKOBAaHUM ypa-
xycom [9, 15]. Kpim Toro, mpomec iHBoJOIIT ypaxycy
MPOIOBXKYETHCS Y MOCTHATAIBHOMY Mepioal 1 Biporia-
HICTh HOTr0 3HMKHEHHS 3 BIKOM JOCTaTHbLO Bejuka [15].
OmnucaHa HU3KA CIIOCTEPEKEHb 3a JITbMHU 3 MOBHUMH
MyNKOBUMH HOPHISMH, 10 CAMOCTIHHO 3aKpuiInch 0e3
Oynp-saxoro mikyBanH: [10, 17]. 3a Hammmu crocTepe-
KEHHsAMHU y 12 aiTel 3 MyNKOBUMH HOPHIISIMH KOHCEp-
BaTHBHI 3aX0/I1 JIIKYBaHHS MPUBEIIN 10 BUIYKAHHS.

J.Gleason, P.Bowlin et al. Ha ocHOBI peTpocuek-
THBHOTO aHaNi3y MEIWYHHUX KapTOK CTalliloHApHUX
xBopux 731 gutunm 3a nmepiox 3 2000-2014 pp. 3 Bu-
SBICHUMHU aHOMANiAMH ypaxycy 3pOoOWIN BHCHOBOK,
1o B mil rpymi mamieHTiB npoomnepoBana 61 (8, 3%)
MUTHHA, 1HIII OyJIM MPOJIIKOBaHI KOHCEPBATUBHO [6].

A.Lipscar i cniBaBT. peKOMEHAYIOTh XipypTriduHe
JIKYBaHHS NPU pelUAUBYI0YOMYy oM(daniTi, a TaKoxX,
npu 30epeXeHH] MOPOKHUHH KicTH uepes 3 — 6 Mmics-
miB micius yepe3mkipHoi myHKIii [17].

Lixaumu € naui Kiminiku Mayo 2007 poky [30].
bynu npoananizoBaHi qani 176 naimieHTiB 3 1aTOJIOTI-
€10 ypaxycy, cepena skux Oyno 46 miteit. [Ipu nocui-
JUKCHHI BUJAJICHUX TKAaHUH Yy NiTeH 03HAK MaJirHiza-
i1 He BUSBICHO, a Cepell JOPOCIuX mamieHTiB y 51%
TiCTONOTIYHUX TIpenapariB OynW BHUABICHI O3HAKH
3JI0SKiCHOTO Tpolecy. ABTOpU poOOJISATH BUCHOBOK,
10 PU3UK MairHizanii 3011b1UIyETHCS 3 BIKOM 1 TOMY
PEKOMEHIYIOTh BUJIAJEHHS AEPHUBATIB ypaxycy HpH
BHUSBIICHHI iX Yy IUTAYOMY BiIli.

JlikyBaHHA TOBHOI HOPHUIII CEYOBOI IMPOTOKHU Xi-
pypriune. [Ipu By3pkoMy XOMi XipypridHe JTiKyBaHHS
BIATEPMIHOBYETBHCSA 10 6-MicsiuHOro Biky. [Ipu mim-
pOKiil HOpHIII BHACHIJOK MOCTIHHOrO iH(QIKyBaHHS
PO3BUBAETHCS 3amalbHUN TNPOLEC CEYOBHAUIBHUX
IIIAXiB, TOMY TIIOKa3aHO OIEpaTHUBHE JIKyBaHHS.
[IpoToKy BHIUNSAIOTE JTAaNAPOCKOMIYHUM JOCTYIOM
M103a09€PEBUHHO HAa BCHOMY IPOTS3i, aX 10 CIU30BOL
000JIOHKH JIHAa CEYOBOTO MiXypa, j¢ 1i MpOIIHBAIOTH,
nepeB’sI3yI0Th 1 BUJANSAI0TH. M’s130Ba CTIHKa CE40BO-
ro MiXypa TakoX yIIHBaeThcs. [lymok migmuBaoTh
710 aHOHeBpo3y. [loTiM ymnBaloTh pany.

[Tpu HenmoBHIiN MynKoBOi HOpHII ypaxyca Mmoka3a-
Ha O4YiKyBaJbHA TaKTHKa. binbima gacTuHa TakKUX HO-
pHIb 3aKPUBAETHCS 10 JIOCSITHEHHS JUTHHOIO 1 poKy
KUTTS. XipypriuHe BTpydaHHs 3A1HCHIOETHCS y Bili
nicist 1 poky y Bunajakax Hee(DeKTUBHOCTI KOHCEpBa-
THBHOTO JIIKYBaHHS 1 IOJATA€ y BUCIKAaHHI HOPHUIII Ha

NiTepaTtypa

BCHOMY NPOTS3i 0€3 BCKPUTTS Y€PEBHOT MOPOKHUHU.
OG60B’S3KOBO BUIANSAIOTHCA TPAHYIANiNHI TKAaHUHH
Ha JIHI myTKa.

BigHOCHO XipypriuyHOi TakTHKH IPH HasBHOCTI iH-
(exiifHO - 3anaJbHUX YCKIJIQJAHEHb OUIBIIICTH aBTOPIB
CXHIISIFOTBCS 10 2-XETAITHOTO JIiKyBaHHA [15, 16, 20, 49].

Tpanumifini omepamii DOCTaTHBO TpaBMATHUYHI,
OCKINTBKHM HaldacTimie 3aCTOCOBYETHCS CEpEeaNHHA Ja-
napotoMisi. Y HOBOHAPO/IKEHUX TAKOX BUKOPHCTOBY-
I0ThCSl OKalMIIsIFOui po3pi3u Haja mynkom [10, 20, 50].

VY 1993 poui Trondsen E. i cniBaBT. onmcanu mep-
WA BHUMaJO0K JAamapOCKOMIYHOTO BHUAAJICHHS IIyII-
koBoro cuuycy [50]. 3 Tux mip 3’ABHUIACh NOCTATHSI
KiTBKICTh TyONiKamii CTOCOBHO BHIAAKiB MpOBe-
JCHHs MOMi0HUX omepainiif. binpima ix yacTtuHa Bif-
HOCHTBCS JI0 ONMHUCAHHS JIallapOCKOMIYHUX BTPYy4YaHb
y JOpOCiHUX, MNpOTE € HeMalo BiJJOMOCTEH Hpo 3a-
CTOCYBaHHS JIaHO METOAUKH y AiTeil. [IpakTuyHo BCi
aBTOPH BIAJIAIOTHh MEpeBary JIanapocKomii K Majo-
iHBa3uBHOMY crocoly Xipyprigunoro BTpy4anus [20,
51, 52, 53, 54]. Castenheira de Oliveira M. et al.,
Chiarenza S.F., Bleve C. Ha3uBaioTh il «30J10THM
CTaHAAapTOM» XipypTridHOIO JiKyBaHHs aHOMaJil ce-
4oBOi npoToku [54, 55].

Xipypru, ki BUKOHYIOTH JTallapoCKOIMivYHI omepa-
il Ipu aHOMAaNiAX ypaxyca, MalOTh €JUHY AYMKY B
HAaCTYMHOMY: OCKUIbKHM CEYOBHI XiA MiAXOAUTH 0e3-
MOCepeJHbO J0 NyIKa, OCTaHHIH HEMOXIJHBO BH-
KOPHCTOBYBAaTH JUJIsi NMOCTaHOBKHM Tpoakapy. Bu0ip
MicIlsl BBEJCHHS Tpoakapy Mae OyTW 3A1HCHEHHH Y
3aJIE)KHOCTI BIA JIOKalrizamii aHOMalbHOI IIISHKA
[4, 20]. IIpu mopiBHAHHI TanmapocKomivyHOI i Tpaau-
iffHOT METOAUKH aBTOPAMH BigMI4a€ThCS MEHINHI
00CSAT KPOBOBTPATH 1 MCHII BUPaXCHUH O00JIbOBHIA
CHHJIPOM Y IicisioNepaliiHoMy Nepiojl y malieHTiB,
SKAM IPOBOJNIIOCS JIAlapoOCKOIiYHe BTpy4YaHHs [56,
57, 58, 59, 60, 61, 62].

BucHoBKkM

1. ¥paxyc € eMOpioHaJIbHUM YTBOPEHHSIM, IO 3’ €JJHYE
CCUOBHIA MIXyp 3 allaHTOICOM. 3a JaHUMH ITaTOJOTOAHA-
TOMIYHHX JOCIIDKCHb MOPYIICHHS oOmiTeparii cedoBoi
MPOTOKH BinOyBaeThcs npudan3Ho y 30% BuIaIKiB.

2. HasBHICTh BHAINEHH 3 IMyNKa, PEHNUAUBYIOUNN
oMdaJjit, HasBHICTh MYXJIWHOMOAIOHOTO YyTBOPEHHS
nepeaHboi 4YepeBHOT CTIHKM, CUMITOMH 1H(eKii ce-
YOBHUIITBHUX IIJISAXIB MAIOTh OYTH MOKa3aMHU JI0 MPH-
LiJBHOTO 0OCTEIKEHHS BIJHOCHO MOKJIMBOI AaTOJNOTIT
ypaxyca.

3. OCHOBHUMH METOLAaMHM I1arHOCTHUKHU ITATOJOTIT
ceuoBoi npotoku € Y3J[ Ta dicryrorpadis.

4. Jlani npo BIKOBY 1HBOJIOLIIO ypaxyca, 110 BinOy-
Ba€THCS B MOCTHATAIILHOMY IMEPiOJi, TUKTYOTh HEOOXi-
HICTh BUOOPY JIIKyBaJIbHOT TAKTHKHU B TUTSYOMY Bili.
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URACHAL ANOMALIES IN CHILDREN
(ANALYSIS OF MEDICAL LITERATURE AND OWN OBSERVATIONS)

0. Gorbatyuk

Shupyk National Healthcare University of Ukraine
(Kyiv, Ukraine)

Summary

Currently, a significant number of publications have been accumulated on the disorders of urinary duct, urachus involution. However,
the world literature data on the timing of obliteration and the frequency of urachal anomalies vary significantly, which makes it difficult
to assess the risk of complications. There is also no consensus on the tactics of management of these patients. This paper analyzes 62
medical sources on the issues of urinary duct involution, disorders of its obliteration, clinical manifestations of urethral complications
and treatment of related conditions.

The article also presents data of our own observations of 37 patients with various urachal pathology over a ten-year observation
period, including 21 (56.76%) children had umbilical fistulas, 14 (37.84%) children - urachal cysts, 2 (5.4%) patients - bladder
diverticula. The data of diagnosis and treatment of children with this pathology are presented.

Purpose: analysis of medical sources and own data on the diagnosis and treatment of urinary duct pathology in children, highlighting
important and practically significant recommendations on problematic issues of this pathology.

Conclusions.

1. Urachus is an embryonic formation that connects the bladder with the allantois. According to pathological and anatomical studies,
impaired obliteration of the urinary duct occurs in approximately 30% of cases.

2. The presence of discharge from the umbilicus, recurrent omphalitis, the presence of a tumor-like mass of the anterior abdominal
wall, symptoms of urinary tract infection should be indications for targeted examination for possible urethral pathology.

3. The main methods of diagnosing the pathology of the urinary duct are ultrasound and fistulography.

4. Data on the age involution of urachus, which occurs in the postnatal period, determine the need to choose the treatment tactics in childhood.

Keywords: Children; Urachus;Involution Impairment; Treatment.
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THE ROLE OF ANTIBACTERIAL THERAPY
IN THE TREATMENT OF ATOPIC

DERMATITIS IN CHILDREN
0.V. Mozyrska

0.0. Bogomolets National Medical University
(Kyiv, Ukraine)

Summary

Background. Atopic dermatitis is one of the most common chronic inflammatory skin diseases. In atopic dermatitis,
the diversity of the normal microflora decreases, so that the number of S. aureus prevails and the number of bacteria
with antistaphylococcal activity decreases. The aim of this study was to evaluate the effectiveness of mupirocin 2%
cream in the treatment of atopic dermatitis in children as an additional therapy, and the effect of the rs4696480
polymorphism in the TLR2 gene on the effectiveness of the treatment.

Materials and methods. The study included patients with atopic dermatitis (n = 37), aged 1-18 years (7.9£4.9)
from the Department of Allergy at Kyiv City Children Clinical Hospital Ne2. All children included in the study with
atopic dermatitis had a positive S. aureus culture. Patients were randomized into two groups: a group receiving
mupirocin 2% cream on the affected skin areas 2 times a day 10 days (group A) and a control group (group B). Children
of the control group received only symptomatic therapy. The SCORAD score and CDLQI (children's dermatology life
quality index) questionnaire score was recorded before and after the treatment, side effects were recorded during the
study. Skin swab cultures were taken before and after treatment. Genotyping for TLR2 rs4696480 was performed by
using Real-time PCR.

This study was approved by the ethical committee of the O.Bogomolets National Medical University, all patients/
parents of the children gave an informed consent to participate.

Statistical processing of the obtained data was carried out using the statistical package IBM SPSS Statistics
Base (version 22) and the software EZR version 1.32 (graphical interface of the R environment (version 2.13.0). The
difference in the effectiveness of therapy between the two subgroups and the influence of genotype on the effectiveness
of therapy was determined using the Student criterion for parametric data (T) and Wilcoxon W-test for nonparametric
data (W). The dynamics of indicators in each group before and after treatment were evaluated using the Wilcoxon
T-test (T-W). Eeffectiveness of S. aureus eradication was estimated using the odds ratio (OR) with a 95% confidence
interval (CI). Results were considered statistically significant at the level of p < 0.05.

Results. In both groups of children, improvement was observed in 10 days after the treatment. In group A, the
improvement in ASCORAD was found to be 13.8 (T-W=190.0, p<0.001). In group B, there was also an improvement:
ASCORAD 8.5 (T-W=153.0, p<0.001). The difference in ASCORAD scores between groups A and B was statistically
significant (T=2.70, p=0.011). The decrease in CDLQI score after treatment was 31.3% in group A (T-W=190.0,
p<0.001), and 18.3% in group B (T-W=171.0, p<0.001). The difference between these two groups was not statistically
significant (W=334.0, p=0.409).

After the treatment, the skin culture showed that in group A, 57.9% of patients were S. aureus-negative, in group
B, only 22.2% of children had a negative culture (OR= 5.50, CI 1.32-22.86).

We compared ASCORAD depending on the genotype of the rs4696480 polymorphism in TLR2 gene and found no
difference in the two subgroups: In the subgroup with the AA genotype, ASCORAD was found to be 12.6+3.7; in the
subgroup with the TT genotype — 14.4£5.1 (T=0.84, p=0.413).

Conclusions. Our results demonstrate the effectiveness of the use of topical mupirocin in the treatment of atopic
dermatitis as an additional therapy.

Key words: Mupirocin; Atopic Dermatitis; Staphylococcus Aureus,; Children.

Background

Atopic dermatitis (AD) is one of the most common
chronic inflammatory skin diseases. In AD, the
diversity of the normal microflora decreases, so that
the number of S. aureus prevails and the number of
bacteria with antistaphylococcal activity decreases
[1,2,3]. Staphylococcus aureus (S. aureus) tends
to form molecules that have the potential to cause
inflammation and contribute to further disruption of
immune dysregulation. S. aureus is often shed from
the skin of AD patients during exacerbations. The
prevalence of S. aureus colonization of atopic skin
is > 70% in patients with active disease compared
to 10-20% of healthy carriers in the background
population [4,5]. S. aureus colonization contributes
to the exacerbation of the disease and is directly
correlated with the severity of the disease. S. aureus
may also be a contributing factor in the pathogenesis

of AD, as it contributes to the deterioration of skin
barrier function and increases inflammation.

Proteins such as adhesion factor B and fibronectin-
binding proteins promote the adhesion of S. aureus to
the stratum corneum. Staphylococcal protein A can
activate pro-inflammatory nuclear factor kappa B (NF-
kB) signalling through direct involvement of tumour
necrosis factor receptor 1 (TNFR1) [6,7]. Lipoprotein
and lipoteichoic acid induce TSLP in human
keratinocytes via Toll-like receptors (TLR) 2 and 6, and
phenol-soluble modulins also induce proinflammatory
cytokines in human keratinocytes [6,7].

The aim

The aim of this study was to evaluate the
effectiveness of mupirocin 2% cream in the treatment
of AD in children as an additional therapy, and the
effect of the rs4696480 polymorphism in the TLR2
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gene on the effectiveness of the treatment.

Materials and methods

The study included patients with AD (n = 37),
aged 1-18 years (7.9£4.9) from the Department of
Allergy at Kyiv City Children Clinical Hospital Ne2.
This study was approved by the ethical committee
of the O.Bogomolets National Medical University;
all patients/parents of the children gave an informed
consent to participate.

The diagnosis of AD was established according
to the criteria of Hanifin & Rajka, by the patient’s
history. Clinical parameters of patients included age,

gender, age of onset and severity of eczema, total
IgE. The severity of AD was assessed using SCORing
Atopic Dermatitis (SCORAD) index.

The inclusion criteria were the duration of AD for
more than 1 year; degree of severity on the SCORAD
scales of 10-60 points, positive S. aureus culture from
skin. Exclusion criteria were as follows: Treatment
with systemic corticosteroids within the past 4 weeks,
treatment with topical or systemic antibacterial
drugs of any other dermatological condition within
the past 4 weeks, severe systemic disease, or
malignancy. Table 1 presents demographic, clinical
and serological data.

Table 1
Demographic and clinical characteristics of patients at the beginning of the study
Parameters Group A Group B
Patients, n 18
Age, years, Me [Ql;QllI] 8 [5;13] 6 [3;9]
BoYS\GIRLS 10/9
AD duration, years, Me [Ql;Qlll] 7 [4;12] 5,5 [3;8]
SCORAD 55 [30;60] 56,5 [30;64]
cDLQl 10 [6;13] 11,5 [8;13]
Total IgE, IU\ml 312 [67;832] 211 [56;306]

SCORAD — SCORIng for Atopic Dermatitis, CDLQI — children's dermatology life quality index.

Patients were randomized into two groups: a
group receiving mupirocin 2% cream (group A) and
a control group (group B). Group A patients were
treated with mupirocin 2% cream (1 g of cream
contains 20 mg of mupirocin) on the affected skin
areas 2 times a day and the necessary symptomatic
agents. Children of the control group received only
symptomatic therapy. The treatment period was 10
days. The SCORAD score and CDLQI (children's
dermatology life quality index) questionnaire score
was recorded before and after the treatment, side
effects were recorded during the study.

Skin culture

Skin swabs were taken by wiping the skin with
a sterile cotton swab for 30 seconds on the flexural
(antecubital fossa) surface of the hand in the affected
area of skin in 37 children with AD before and
after the treatment. Blood agar and yolk-salt agar
were inoculated from the swab. The plates with the
material were incubated in a thermostat at 37 © C for
48 hours. For further study, colonies were selected,
which, according to the results of bacterioscopy, were
formed by Gr + cocci. These colonies were then tested
for catalase. Subsequent identification of catalase-
positive colonies was performed on a Vitek2compact
bacteriological analyser. Subjects were classified as
carriers if the cultures were positive, while those
with culture found to be negative were classified as
non-carriers.

DNA extraction

Buccal epithelium was taken by using buccal
brushes, followed by freezing of the samples and their
storage at -20°C. DNA for genotyping was extracted
from the samples by using NeoPrep 100 DNA
(Neogen, Ukraine) according to the manufacturer’s
protocol. The concentration of total DNA was
determined by using a NanoDrop spectrophotometer
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ND1000 (NanoDrop Technologies Inc., USA).

qPCR Genotyping

Amplification reactions were performed by
using a 7500 Fast Real-time PCR System (“Applied
Biosystems”, USA) in a final reaction volume
of 20 pl, which contained 2X TagMan Universal
Master Mix (“Thermo Scientific”, USA), assay
C_ 27994607 10 and the template DNA. The
thermal cycling conditions involved a denaturation
step at 95°C for the duration of 20 s, followed by 40
cycles of amplification at 95°C for 3 s and at 60°C
for 30 s. Analysis of the data was carried out with
7500 Fast Real-Time PCR Software.

Depending on the severity of AD, patients received
symptomatic therapy — topical betamethasone
dipropionate cream. Children in group B received
treatment only in the form of topical application of
an emollient and betamethasone dipropionate cream
(1 g of cream contains 0.64 mg of betamethasone
dipropionate) on the affected skin areas for 7-14 days.

Statistical analysis

Statistical processing of the obtained data
was carried out using the statistical package IBM
SPSS Statistics Base (version 22) and the software
EZR version 1.32 (graphical interface of the R
environment (version 2.13.0). The difference in the
effectiveness of therapy between the two subgroups
and the influence of genotype on the effectiveness of
therapy was determined using the Student criterion
for parametric data (T) and Wilcoxon W-test for
nonparametric data (W). The dynamics ofindicators in
each group before and after treatment were evaluated
using the Wilcoxon T-test (T-W). Eeffectiveness of
S. aureus eradication was estimated using the odds
ratio (OR) with a 95% confidence interval (CI).
Results were considered statistically significant at
the level of p < 0.05.
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Results and discussion

All participants completed the study. Both groups
were compared by age, gender, duration and severity
of the AD, and the level of total IgE (p > 0.05; table 1).

In both groups of children, improvement was
observed in 10 days after the treatment (p<0.001).
In group A, the improvement in ASCORAD was
found to be 13.8 (T-W=190.0, p<0.001). In group
B, there was also an improvement: ASCORAD was
8.5 (T-W=153.0, p<0.001) (Fig. 1). The difference
in ASCORAD scores between groups A and B
was statistically significant (T=2.70, p=0.011).
Therefore, children receiving mupirocin 2% cream in
addition to therapy had significantly better dynamics
of the severity score. The decrease in CDLQI score
after treatment was 31.3% in group A (T-W=190.0,

p<0.001), and 18.3% in group B (T-W=171.0,
p<0.001). Although group A showed a more
significant decrease in score CDLQI, the difference
between these two groups was not statistically
significant (W=334.0, p=0.409) (Fig. 2).

Patients with AD who had a positive S. aureus
culture were included in the study. After the treatment,
the skin culture showed that in group A, 11 patients
(57.9%) were S. aureus-negative, and 8 patients
still had positive S. aureus culture. In group B, only
4 (22.2%) children had a negative culture, and 14
were still positive (77.8 %). Therefore, eradication
of S. aureus was significant in the treatment group
(OR= 5.50, CI 1.32-22.86), p=0.02, although the
rather high culture-positive rate after treatment is
noteworthy.
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Fig. 1. Dynamics of the SCORAD score in groups A and B
SCORAD - SCORing for Atopic Dermatitis
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Fig. 2. Dynamics of the CDLQI score in groups A and B
CDLQI - children's dermatology life quality index
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The analysis of the distribution of the rs4696480
polymorphism in TLR2 gene among children in
group A showed that 12 children (63.2%) had the
AA genotype, 11 (36.8%) had the TT variant, and
there were no heterozygotes in this subgroup. We

compared ASCORAD depending on the genotype
and found no difference in the two subgroups: In
the subgroup with the AA genotype, ASCORAD was
found to be 12.6+3.7; in the subgroup with the TT
genotype — 14.4+5.1 (T=0.84, p=0.413) (see Fig. 3).
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Fig. 3. ASCORAD in subgroups of children depending
on the rs4696480 polymorphism in TLR2
SCORAD - SCORing for Atopic Dermatitis

No serious systemic side effects or adverse events
from treatment were reported during the study.

S. aureus is a major burden for individuals with
moderate-to-severe AD and a known inducer of
disease exacerbation. Antibacterial drugs, such as
mupirocin, can reduce the bacterial antigen load on
the skin in AD [8,4]. In this study, we demonstrated
the effectiveness of the use of mupirocin in a group
of children with AD, who had a positive culture of S.
aureus on the affected skin. We found a statistically
significant difference in the effectiveness of treatment
in the group of children, who received additional
mupirocin cream, compared to the group of children,
who received only standard therapy. Colonization
of S. aureus also decreased in the treatment group.
A study examining the resistance of S. aureus to
various antibacterial drugs demonstrated sufficient
resistance to ampicillin — 58.5%, lincomycin — 37.5%
and erythromycin — 31.0%, but not to mupirocin
(17.5%) and fusiic acid (15.5%) [9]. Recent studies
reveal increased resistance to mupirocin [10]. MRSA
(methicillin-resistant S. aureus) was more frequently
resistant than methicillin-susceptible S. aureus to
the other antibiotics, including ciprofloxacin [41%
(7/17) vs 2.6% (10/384); p<0.0001], erythromycin
[34% (8/23) vs 22% (114/507); p=0.17], clindamycin
[26% (6/23) vs 16.9% (85/504); p=0.39], and
mupirocin [14.3% (3/21) vs 6.7% (31/462); p=0.18]
[11]. Resistance to mupirocin is likely to be the cause
of the insufficiently high eradication rate.

Liu, Y. et al. classified AD patients as S. aureus-
predominant group and S. aureus-non-dominant
group and showed that the 2-week treatment with
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mupirocin leads to cutaneous microbial diversity
normalization in S. aureus-predominant group of
patients [12]. Yet, the authors noted that, as a result,
the decreased cutaneous microbial diversity was
observed, while the cutaneous lesions were recovered.
Since Pseudomonas fluorescens is the source of
mupirocin [13], to which other Pseudomonas species
are resistant [14], mupirocin may relatively or
absolutely select for these pathogens. The authors
conclude that application of antibiotics in these
patients may worsen their cutaneous microbial
dysbiosis, and, in case of very young patients, may
affect normal immunologic maturation [15].

The role of rs4696480 polymorphism in TLR2
in the development of AD was previously studied
by us. We found that the polymorphism rs4696480
contributed to a more severe AD phenotype, the
development of food sensitization and sensitization
to house dust mites [16], susceptibility to carriage
and S. aureus infection. Therefore, we hypothesized
that the minor genotype may in some way affect the
effectiveness of the treatment: The deterioration of
signal transmission from the pathogen may also lead
to a poor response to therapy. In this research, the
patients in group A, to a certain extent, gave the same
response to the antibacterial drug, and the response
did not depend on the genotype. But it should be
noted that the group was quite limited in size.

Conclusions

Our results demonstrate the effectiveness of
the use of mupirocin in the treatment of AD as an
additional therapy: Patients with AD, who received
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mupirocin cream 2% had significantly better
dynamics of the SCORAD indicator than children,
who received only the traditional therapy.

Prospects for further research

Despite the demonstrated good response to the
use of mupirocin, antibacterial therapy has a number
of drawbacks: There is still a risk of S. aureus
autoinfection in AD patients from nasal carriage;
the use of antibacterial therapy will continuously

contribute to the development of antibiotic resistance,
and may negatively affect the commensal flora of the
skin. Given these adverse effects, the search for new
interventions for the disrupted microbiome of AD-
affected skin is worth continuing.
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POJIb AHTUBAKTEPIAJBHOI TEPAIIi B IIKYBAHHI ATONIIYHOT O JAEPMATUTY ¥ NITER
0.B. Mo3upcoka

Hauionansnuii mequunuii yuiBepcureT imeni O.0. bBoromosbus
(m. KniB, Ykpaina)

Pe3ome

BeTyn. AtoniyHuil 1epMaTHT — OfiHE 3 HANNOIIMPEHIIIMX XPOHIYHUX 3aMaibHUX 3aXBOPIOBaHb WIKipH. [Ipu aTomiuHOMY JepMaTuTi
3MEHIIYEThCS PI3HOMAHITHICTh HOPMAJIBHOI MIKpO(IIOpH, BHACIIIOK YOTO IEpeBaXxkae S. aureus i 3MEHIIYEThCS KUIbKICTh OakTepit 3
aHTHCTa(1IOKOKOBOIO aKTHBHICTIO. METOI0 JaHOTO JIOCHIIKEHHS OylI0 OIIHUTH e(EeKTHBHICTh KpeMy MYIiporuHy 2% HpH JIiKyBaHHI
aTOTIYHOTO AEPMAaTHUTY y JITEH SIK J101aTKOBOT Teparii Ta BB noiiMopdizmy rs4696480 rena TLR2 Ha eeKTUBHICTD JIiKyBaHHS.

Martepiaau Ta MeToau. Y T0CIiUKeHHS OyiIH BKIIIOYEHI XBOPi Ha aTonivuHui aepmatut (n = 37) Bikom 1-18 pokis (7.9+4.9) 3 anep-
ronorigHoro BigaineHHs KuiBcbkoi Michkoi uTA901 KiIiHIYHOT JlikapHi No2. Yei BKITIOUeHI B IOCTIKEHHS IITH 3 aTOMIYHUM JIEPMATHTOM
MaJli MO3UTHBHUMI nociB Ha S. aureus. [laumienTn Oynu paHZOMi30BaHi Ha JBi TPYIH: IPyIa, sika OTpUMYBaia MymipouuH 2% Kpem Ha
ypakeHi DIISHKY WKipy 2 pasu Ha JeHb 10 quiB (rpyna A) 1 koHTposbHa rpymna (rpyna b). JliTh KOHTpOIBHOT IpyIH OTPUMYBAIN JIHIIE
cumntomarnuny teparmito. Ominka SCORAD ta CDLQI (iHAEKC AKOCTI )KUTTS AITEH B 1€PMATOJIOTI]) peecTpyBaIuCs 0 1 MiCIis TiKyBaH-
Hs, 10014Hi ehekTH peecTpyBaaucs nij uac gocnimxenns. [kipai Maszku 6panu 1o i micns nikyBanHs. ['enotunyBanus TLR2 rs4696480
npoBozuIH 3a goromoroto [1JIP y peansromy gaci.

JlocmimpkeHHs cxBajeHo eTnaHnM KoMiTeroM HMY imeni O. boromorbIis; Bei mamienTn/0aTbku giteit 1amu iHhopMoBaHy 3Ty Ha y4acTh.

CrarucTnudy o6poOKy OTPUMaHUX JJAHUX IIPOBOAMIIH 32 JOIOMOroko crariucTryHoro nakety IBM SPSS Statistics Base (Bepcis 22)
Ta nporpamuoro 3abesneuenns EZR Bepcii 1.32 (rpadiunnii inTepdeiic cepenosuma R (Bepcis 2.13.0). Pisnung B epexTuBHOCTI Teparmii
MDK JIBOX HIATPYI Ta BIUIMB FCHOTHUITY HA €(EKTUBHICTH TEparii BU3HAYAIH 32 JOMOMOTOI0 KpuTepito CThIONCHTA Ui NapaMeTPpUIHHX
nanux (T) ta W-tecty Binkokcona s Henapamerpuynux ganux (W). JlnHaMiKy MOKa3HUKIB y KOXKHIH Ipymi f0 Ta micis JiKyBaHHS
owiHOBann 3a joromoroo T-tecty Binkokcona (T-W). EdexruBnicts epaaukanii S. aureus oriHoBanu 3a BigHomeHHsM maHciB (OR)
3 95% nosipunM inTepBanom (CI). Pe3yasTaTn BBaXkamucs CTAaTUCTUYHO 3HATyIUMH Ha piBHi p < 0,05.

PesyabraTu. B 060x rpynax giteit mokparuenHs crocrepiranocs yepes 10 quiB micis nikyBanns. Y rpyni A nokpamenas ASCORAD
cknano 13.8 6amis (T-W=190.0, p<0.001). V rpyni b Taxox BinOynocs nokpamenns: ASCORAD cranosuio 8.5 6anis (T-W=153.0,
p<0.001). Pizunm B nokazuukax ASCORAD mix rpynamu A Ta B Oyna craructinasno 3aauymoro (T=2.70, p=0.011). 3amwKkeHHs moKa3-
Huka CDLQI micns nmikyBanus cranosuio 31,3% y rpyni A (T-W=190.0, p<0.001), i 18.3% y rpyni B (T-W=171.0, p<0.001). Piznuns
MK [IUMU JIBOMa Tpyrnamu He Oyia cratucTudHo 3Hauymow (W=334.0, p=0.409).

[Ticnsa mikyBaHHS MIKipHUH MOCIB MOKa3aB, mo B Tpymi A 57.9% mnamienTiB Oynu S. aureus-HeraTUBHUMHY, y Tpymi B tineku 22.2%
niTelt Manu HeratuBHuit mocis (OR=5.50, CI 1.3222,86).

Mu nopiasutn ASCORAD 3anesxno Bix reHorumny noiaimMopdizmy rs4696480 B reni TLR2 i He BUsBUIM BiAMIHHOCTEH y IBOX ITiji-
rpynax: y miarpyii 3 reotuiom AA ASCORAD 6yno 12.6+3.7 6aniB; y miarpymi 3 renorunom TT — 14.4+5.1 (T=0.84, p=0.413).

BucHoBku. Haii pesysbrati IeMOHCTPYIOTh €)eKTHBHICTh BAKOPHCTAHHS TOMIYHOTO MYTMiPOILMHY B JIIKYBaHHI aTONIYHOTO iepMa-
THUTY SIK JJOAAaTKOBOI Tepartii.

KuarouoBi ciioBa: myniponus; aromiunmii nepmarut; Staphylococcus aureus; mitu.
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N.B. Ycenko!

i i i i VHI 1.
Onechkuii HalliOHANBHUN MeAWYHUN yHiBepcHuTET!;
Onecbka obnacHa AUTsAYa KIiHIYHA JTiKapHS?

(M. Oneca, Ykpaina)

Peszome

Bcemyn. Bpooowenuii einepincyninism (BI'I) — cnadkose 3ax60pro8anus, wo Xapaxkmepusyemsci HeadeK8amHoo
einepcekpeyicio iHcyniny bema-kaimunamu niOWIyHKO80T 3a103U | nPU3800UNMb 00 po36umky 2inoziikemii. Yacmoma
posnoecroodicenns BI'T 6 €sponeticokux kpainax cknadae 6 cepednvomy 1:30000 — 1:50000 scusux HO80HAPOOHCEHUX.
Heszsaocaouu na neznauny posnogcroodicenicmo, BI'l € 00nicio 3 ocHo8HUX NpUyUl Nepcucmyiouux einozaikemii y Oi-
meil neput020 poKy JICUMmmA.

Mema pooomu — na 61acHoMy KAIHIYHOMY 00CBIOI cnocmepedicents ma AiKy8anhs Oumunu 3 epooacenum I'l npo-
0eMOHCMPY8AMU CYUACHUL CMAaH OAHOT NpodIemMu 8 YMOBAX 0OMedNceH020 00C8idy pobomu 3 NOOIOHUMU PIOKICHUMU
namonoziamu y oimeil.

Mamepian ma memodu 00cnioxceHHA. B ocHo8y 00CniddceHHs NOKIAOEHO AHANI3 0OCMeNCeHHs ma NiKYBAHHS
oumunu 3 oiaenoszom BI'l. Komniexc diaenocmuuHux 3ax00i8 8KIOUAS: KIIHIKO-T1AO0pAmopHi 00CIIONCCHHS, YIbMPA3-
BYKOBI 00CHIONCEHHS, MACHIMHO-PE3OHAHCHY MOMO2PAPit0, MOLEKYIAPHO-2eHEeMUYHI Q0CII0NCEHH.

Pesynomamu 0ocnioxncennusn. Bpaxosyouu nasgnicmes nioguuyeno2o pishs inCcyaiiny y Kpogi (pigensv iHCYIIHY 8 KPO8i
>2,0 MmxMO/mn) Ha muai cinoenikemii (2noxoza 6 kpogi < 3,0 MMOIb/1) Y OUMUHU GUCMABLEHUL QIACHO3 8POOINCEHU
I'l. Bynu suknioueni: nedocmamuicmes KOpU HAOHUPKOBUX 3A103, 3AX60PIOBAHHA WUMOBUOHOT 3A103U, NAH2INONIMYi-
mapusm, cnaoxosi xeopoobu oominy peuosun. Koncepsamuene nikyeanusa 2nioxosorn y oumunu 3 BI'l ne noxazano oa-
JIcanux pezyavmamia. Y akocmi 000amro6020 o6cmediceHns npoeedeno MOLeKYAAPHO-2enemuyte 00CaAi0NCenHs 2enie i
susignena cemeposicomua mymayia eena ABCCS8, wo ceiouums npo ¢oxanrvuy gpopmy BI'l. €ounum diesum memooom
MIKY8AHHS A0l namono2ii € uacmrkoea pesexyis NiOWIYHKO80I 3a103U 3 UOAIECHHAM RAMONI02IUH020 10Ky CY. Jumuna
npooneposana 6 Jlamcokiil Oumayii KiiHiyi, nposedena eHyKieayis 602HUWA YPANCEHHS 8 NIOWAYHKOGIU 3a/1031, GU-
A61eH020 Memodom noziyiuno-emicitinoi (ITET) ma xomn tomepuoi (KT) momoepaii.

Bucnosku. 1. V pa3si eusasnennsn y oumurnu 2inoziikemii Heo6XioHa c80€YacHa 0iAZHOCMUKA 3AXB0PIOBAHHS, WO
00380J5€ 3HUUMU PUSUKU POZGUMKY HEBPON0TUHUX YCKIAOHeHb 6poddicenoeo I'l. 2. Koncepsamusne nixysanns ¢o-
xkanonoi popmu BI'T y dimeii ne 0ac gazomux pe3yiomamis w000 nonepeodlcents 2inoKCUUH020 YpaliceHus 201081020

mo3ky. 3. [lamoeenemuunum memodom aikyeanns goxaivnoi popmu BI'l € uvacmrkosa nankpeamexkmomisi.

Knwuosi cnoea: spooocenuii 2inepincyrinizm; 2inoenicemis; oimu.

Bectyn

Bpomxenunit rinepincyninizm (BI'T) — me cmanko-
BE 3aXBOPIOBaHHS, 10 XapaKTePH3YEThCS HEaIeK-
BAaTHOIO TilEpCceKpelieo iHcylniHy OeTa-KJIiTHHAMH
MiJIUTYHKOBOT 321031 1 IPU3BOAMUTH O PO3BUTKY Ti-
normikemii [1,3]. BI'l € pigkicHUM 3aXBOpPIOBaHHSM.
Yactora BI'l B €Bpomelichkux KpaiHax CKiagae B
cepeaupomy 1:30000 — 1:50000 >kxmBUX HOBOHApPO-
JOKeHUX. He nuBnsiunch Ha HE3HAYHY PO3IMOBCIOKE-
HicTh, BI'l € OfHUM 3 OCHOBHHMX NPHUUYUH NEPCHUCTY-
I0YMX TiNOTJIIKeMIH y JAiTEH Mepumoro poKy MXHUTTS.
Haituactime mpuwunnoro BI'T € matorenHi myTtamii.
VY TtemepimHiii wac B miTeparypi ommcano 14 reHis,
MyTalii SKUX MOXYTb MPU3BOIUTHU 10 po3BUTKY BI'T.
KpiM 1nporo, iCHyHOTbh CHHApPOMAalbHI NATONOTii, Y
CHMIITOMOKOMIIJIEKC SIKUX MOXE BXOJUTH TiNepiHCy-
aiHeMivHI rinmornikemii. Okpemy rpymy CKJIaJIaioTh
TPaH3UTOPHI TimepiHCyTiHEeMiuHI rimormikemii HO-
BOHAPOJKEHNX, 110 PO3BUBAIOTHCA AK YCKIaTHEHHS
MepUHATAIBHOTO Tepioay abo SK HACHITOK 3aTPHUM-
KM BHYTPIIIHBOYTPOOHOTO po3BUTKY. HasBHiCTH Tiel
4Y 1HIIOT TeHeTUYHOI MyTanii BU3HAYa€ YHIKaJbHUH
nusx pos3sutky BIT [5,7].

BI'l € reTepOr¢éHHUM 3aXBOPIOBAHHAM 3 IOTIAAY
KJIIHIYHOTO nepebiry Ta pizHOMaHITHOCTI MopdoIo-
rigaux ¢opm [8,10]. Ax npasuno, BI'T manidecrye B
mepiri THI 260 THXXHI KUTTA 1 MPOSABIAAETHCS BaXKKH-
MH HEpPCHCTYIOYUMH TIMOTIIKeMisIMH, I YCYHEHHS
SKHUX TMOTPIOHO BHYTPIIIHbOBEHHA 1H(Y3is IIIOKO3M
y BKpail Bucokux Jnosax. OnHak, 3ycTpivaroThes i
Oinpmr Jierki GopMH 3 Ae0I0TOM 0 TPUPIYHOTO BIKY
Ta HeBaXXKUM nepebdirom. Sk mpasuio, npu BI'T rimo-
TIIiKeMii CIIOCTepiraloThCs HATINE, X04a MPH ACAKUX
(hopmax rimepcekpenis iHCYTiHy MOXe OyTH iHIyKO-
BaHa ixkerw. HoBonapomxeni 3 BI'l wacto Hapomxy-
I0THCSl BEJIMKMMH JUIsl CBOTO T'eCTalliiHOro BiKy Ta
IpH BiJICYTHOCTI aJekBaTHOT Tepamnii HabuparoTh Oa-
rato Baru [6,11].

CBo€yacHa MiaTHOCTUKA 3aXBOPIOBAHHS J103BOJISE
3HU3UTH PU3UK PO3BUTKY HEBPOJIOTIUYHHUX YCKIal-
HeHb BpomkeHoro I'l. OCHOBHUM KpHUTEpieEM mocTa-
HOBKHM jaiarHo3y BI'1l e HasBHICTh MiIBUIIEHOTO PiB-
Hs iHCyniHy (iHCYNiH y KpoBi Oimbiie 2,0 MkMO/mi),
rimorsmikeMii (Tifoko3a KpoBi MeHme 3,0 MMOIB/1).
KeronoBi Tima  kpoBi (3-rimpokcuOyTHpaT) MEHIIE
1,0 mmons/n Ta BiacyTHi Yy cedi [4,9]. UacTumu Tpya-
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HOIIAaMM y TMOCTAaHOBI JiarHo3y € HecnenudivyHicTh
KIHIYHOI KapTHHH TiNOTNiKeMii, IepBUHHE BCTaHOB-
JIEHHS J1arHO3y eminerncii Ha Tii cymzoM 0e3 KOHTPOIIo
rrikeMii, a TakoX HEOOXIAHICTh OIL[IHKK PIBHS 1HCYIIHY
BHUKJIFOUHO Ha TJi Trimomiikemii Ta 60e3 ypaxyBaHHs pe-
(epeHTHUX 3Ha4YeHb Jlaboparopii. OCHOBHE 3aBHaHHSA
nikyBauHs BI'l monsirae y jocsirHeHHi cTilikoi eyriike-
Mii Ha TJIi HOPMaJIbHOTO PEKUMY XapdyBaHHS [2].

MeTta po60oTn — Ha BTacHOMY KJIiHIYHOMY JOCBi-
JIl CIOCTEPEKEHHS Ta JIKyBaHHS JUTHHH 3 BPOIXKEHUM
rinepiHcyIiHI3MOM NPOJEMOHCTPYBATH Cy4acHHUH CTaH
JnaHoi mpoOiieMu B yMOBaxX 0OMEKEHOTo J10CBiy podo-
TH 3 TOAIOHUMH PiIKICHIMHE MATOJNOTiIMA Y TiTEH.

MaTtepian Ta MmeToaun focniaXeHHA

B ocHOBY jqocaipkeHHs MOKJIaJAeHo aHani3z obcre-
JKEHHS Ta JIIKyBaHHS AUTHHU 3 aiarHo3oMm BI'l Ha 6as3i
nejiarpuyHoro Bigminenus KoMmyHanbHOro HEKOMeEp-
niffHoro minmpuemcTBa «Onmecbka oOJacHa OUTSIYA
KriHigHA mikapHI» (M. Omeca, YkpaiHa).

KoMmieke JiarHOCTUYHUX 3aXO0/IB BKIOYAB:

1. Kuiniko-naboparopui nocuimkeHHs (mobose
MOHITOPYBaHHS PiBHS IIIIOKO3HM KPOBI HATIIE Ta KOX-
Hi 2-3 TOAMHY, BU3HAUYCHHS PiBHSA IHCYNiHY Ha (OHI
rimorimikemii, enekTponitie, C-menTumy, comaro-
TPOITHOTO TOPMOHY, 3aTaTbHUI aHANI3 KPOBIi, 3aTaIb-
HUM aHai3 cedi, KETOHOBI Tijia ceui).

2. YapTpa3ByKOBI JOCHIKCHHS (HEHPOCOHOTrpa-
¢is, enexkrpokapuaiorpadis, exokapaiorpadis, exoeH-
nedanorpagis, yarpTpa3ByKoBe JOCIIKCHHS OpPTaHiB
YepeBHOI MOPOKHUHN).

3. MaruiTHO-pe30oHaHCHa ToMorpadis CTPYKTyp
TOJIOBHOTO MO3KY.

4. MoJIeKyIApHO-TCHETUYHE A0 CIIIKCHHS.

KniHiyHun Bunagok

Huruna I1. sapoxmnace Bix III BaritHOCTI, II TMO-
noriB. | BariTHicTh 3aKiHYUIACH (Hi310TOTIIHUMHE TTO-
JoraMu, Apyra - mo3amMaTKoBa BariTHicTb. Ha 5-my
MicsIli TemepilmHbOI BariTHOCTI JXKiHKa MepexBopina
Ha COVID-19 y nerkiii ¢opmi, monoru BinOynucs
B TepMiH 37 THXHIB BariTHOCTI 0€3 0cOOJIMBOCTEH.
Xnomuuk HapoauBes 3 Macor 3000 r. Ominka 3a mKa-
noto Amrap 8/9 6aniB. Ha apyry no0y XuTTS piBeHB
IIIIOKO3M CKJaxaB 1,7 MKMOJIB/JI, 10 Oyino po3iiHe-
HO sIK O03HaKa mepiony anantanii. Ctan nuTuHu OyB
cTablIbHUM, TOMY XJOITYMKA OyJO BHIIMCAHO 3 IIO-
J0T0BOTO OYyAMHKY Ha 3 100y xkutts. [lepmi kiriHiuHI
O03HAKHW 3aXBOPIOBAHHA 3 ABUIHCS Yy Bili 3 MmicsAmis,
Ko Oyia BinMideHa MISABICTH, TPEMOp 1 HICTarM.
JutuHa Oyna rocmiTanizoBaHa [0 MEAIaTPUIHOTO
BignineHHs KoMyHanbHOro HEKOMEPIiHHOTO MiAMpPH-
emctBa «Onecbka oOnacHa AUTSAYA KIIHIYHA JiKap-
HsD» U151 oOCcTexxeHHs 1 nikyBaHHs. [Ipu moctymieHHi
JI0 cTalioHapy cTaH AMTHHHU OyB CEpeaHBOTO CTyIIe-
HA TSOKKOCTi. J[MTMHA akTWBHA, PyXJHBa, 3 IiJBH-
IIEHUM aleTUTOM, € MPOTrpecyroue 301IbIICHHS MacH
Tina — y 3,5 micsani gutuHa mana Bary 6900 r. [Ipu
MOCTYIUICHHI B CTallioHap piBEHb IMIIOKO3M KPOBI CTa-
HoBUB 1,8-2,1MMonb/1. BHyTpimHboBeHHA 1H]Y3id
po3uuny raoko3u 10% 3 po3paxyHky 8 Mr/kr/mo0y
He mana OaxkaHoTo pe3ynprary — depe3 30 XBHIHH
nicnst iHQy3ii piBeHb IITIOKO3H CKJIaB 2,2 MMOJIb/J.

BpaxoByouu HasiBHICTh MiABUIIEHOTO PiBHS 1HCY-
niny -17,6 MkMOn/mia, 8,4MkMOxa/mMi Ha TIi Tino-
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KETOHIYHOI (KETOHOBI Tija cedi He BHUSBICHI), CTiM-
KOi 10 JiKyBaHHS PO3YMHAMHU TITIOKO3W TIMOTIiKeMil
(rmroko3a B kpoBi meHme 3,0 Mmounp/m), OYyB BHCTaB-
JICHUH 1arHO3 BPOKCHOTO TiMEePIHCYIIHI3MY.

3 MeTor nudepeHIianbHOi 11arHOCTUKHU OYJIH BU-
KOHaHI HaCTYIHI 00CTEKEHHS:

- Jnst BUKJIIOUEHHS CIAJKOBMX XBOpoO 0OMiHY
pedoBuH (medinuT meriiporeHa3 XKHPHUX KHCIOT,
XBOpoOa KJIEHOBOTO JIUCTA Ta iH.) BU3HAYAIHN PiBEHBb
KUPHUX KHUCIOT, amiaky, jakrary, pH kpoBi, KUCIOT-
Ho-nyxHoro ctany (KJIC) xpoBi, mpoBeqeHO TOHKO-
mapoBy xpomarorpadiro aMmiHokucioT. IlokazHukKH
Oynu B MeXax BIKOBHX HOPM.

- Jlns BHKITIOUEHHS HEJOCTATHOCTI KOPH HAJZHUPKO-
BHX 3aJ103 BU3HAYaIU piBeHb KopTu3omy Ta 17-OH mpo-
recrepoHy. [loka3HUKHM He EPEeBHUIILYBaIN BIKOBY HOPMY.

- JIJ1s BUKJIIOUEHHS 3aXBOPIOBAaHb IIUTOBUIAHOT 3a-
no3u Bu3Havyanu pisenp TTI, T4. 3min piBHS mOKa3-
HUKIB HE OyI0.

- JI71st BUKITIOUCHHS MAHTIMOMITYiTApU3MY MTPOBEICHO
MPT 308U Typenpkoro cifa. [latomnorii He BUSIBIEHO.

- 3BakalouM Ha HAsBHICTH HEBPOJOTIUYHOI CHUMII-
TOMaTUKU, BUKOHAHO MPT cTpyKTyp roJloOBHOTO MO3-
Ky. [laronorii He BUsBIICHO.

[Micns  kaiHIKO-1a0OPATOPHOTO MiATBEPJIKEHHS
BT'1 Ta BUKIIOUCHHS BapiaHTIB TPAaH3UTOPHUX 1 CHH-
IpoMalbHUX (OpM TimepiHCyTiHI3MY IUTHHI Ta H0TO
6aTpkaM OyJI0 NPOBEACHO MOJEKYIAPHO-TEHETHUYHE
JOCIIJDUKEHHSI TeHIB 1 BUSBJICHO TI'eTEpPO3irOTHY MY-
tauito ABCCS8, ycnankoBany Bijg 6aTbka (0arbko He
XBOpi€), MO MiATBEPIKYE TeHETHYHUH miaruo3 BI'1
Ta CBIMYUTH PO PpoKanbHy GOpPMYy 3aXBOPIOBAHHSA.

3akmouHUN niarHo3: BpomkeHmit rimepiHCyi-
Hi3M, hokanbHa Gopma.

VY sikocTi Tepamnii, micyis oTpuMaHHs iHGOpMOBaHOT
3roau OaThKiB, NUTHHI OyB NMPU3HAYCHUI 1HCYIIHOC-
tatnyHuil npenapar [IpornukeM B 1031 5 Mr/kr/moby
nepopanbHO. [licns mocsAsrHeHHS cTiifkoi eyraikemii (
3,5-4 MMonb/i) AUTHHA Oyina BUMHICAHA JTOIOMY.

BpaxoByrooun MOXIHUBHUH PO3BUTOK (OpPMYyBaHHS
PE3UCTECHTHOCTI 10 MPOMIMKEMY, 3 HCOOXIIHICTIO
MiABUIICHHS 103U | BUHUKHEHHSIM MOOIYHUX edek-
TiB, €IUHUM Ji€BUM METOJOM JiKyBaHHSI (OKaIb-
Hoi ¢opmu BI'l € wacTkoBa pe3exmis MiAMITyHKOBOI
3aJ103M 3 BUJAJEHHSM MAaTOJIOTIYHOTrO JOKycy. s
ONEpaTHBHOTO JIIKyBaHHS AWTHHa Oyia HampaBie-
Ha nis rocuitanizamii B [JaHito, y IUTAYY KIIHIKY 3
Llentpom BpopkeHoro rinepincyniniamy. [Ipu npose-
nenni [IET/KT 3 JJO®A BusBiIeHUH BEIUKHUI BOTHH-
IIeBUH mpormec po3MipoM 7 MM Yy KidbIi ITiJILTYHKO-
BOi 3amo3u. [HTpaomepamiifHO eHyKJICHOBaHO JTOKYC
ypakeHHs1 0e3 YIIKOJIKEHHS XOBUYHUX IMPOTOKIB Ta
MPOTOKIB MiAUUTYHKOBOI 3ai03u. [licasonepaniinuii
MOHITOPUHT 8-TOJIMHHOTO T'OJIOJYBaHHS IMali€HTa He
BUSIBUB 3HMIKCHHSI PIBHS INII0OKO3W KpoBi. Hanmpukinimi
TOJIOYBAaHHS PiBEHB TIIIOKO3W KPOBi — 3,5 MMOIB/I,
iHCYNiHY KpoBi — 1,4 MkMOnx/mn. IuTrHA BUNIHECAaHA
0e3 MeJIMKaMEeHTO3HOTO JiKyBaHHs B 3a/I0BIIbHOMY
COMAaTMYHOMY Ta HEBPOJIOTIYHOMY CTaHi.

BucHoBkuM

1.V pasi BusBICHHS y AUTHHU TIMOTTIKEeMii HEOOXiTHA
CBO€YACHA JIIarHOCTHKA 3aXBOPIOBAHHS, IO JI03BOJISIE 3HHU-
3UTH PU3UKH PO3BUTKY HEBPOJIOTIYHKX ycKiaaHens BI'T.

2. KoncepBaTuBHe JikyBaHHs (okanbHOI GopMu
BI'ly niteit He nae BAroMuXx pe3yibTariB 100 MOMe-
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PEUKCHHS TIMOKCIYHOTO YPaKeHHS TOJIOBHOTO MO3KY.
3. €1UHUM aZeKBaTHHUM METOJOM JIiKyBaHHS (o-
kanpHOI opmu BI'l € wacTkoBa maHKpeaTEeKTOMis.

MepcnekTuBM NnoganbWuUX AoChigXeHb

BI'l y miTedt — cknagHuil niarHo3, HaW4acTINIOH
NPUYUHOIO SKOTO € maroreHHi myTtamii. [lepex Heo-
HATOJIOTaMH, TeaiaTpaMu, AUTIYUMH CHIOKPHHO-
JOTaMHU Ta JIUTSYUMH XIipypramu MOCTAa€ 3aBIaHHS

JIETAJIBHOTO BUBYCHHS KOXKHOTO KJIIHIYHOTO BHUIAAKY
cTifikoi rimormikemii, aHami3y OTPUMaHUX pe3yibTa-
TiB Ta pO3pOOKHU aeKBATHOI TAKTUKH HaJAHHS JOMO-
MOTH Ta JIKyBaHHS TaKUX MAI[i€HTIB.

KoHdonikT iHTepeciB: BincyTHi.

Oxepeno ¢giHaHCyBaHHA: cTaTTs ony0IiKoBa-
Ha 6e3 Oyab-saKoi piHaHCOBOI MIATPUMKH.
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CLINICAL CASE OF CONGENITAL HYPERINSULINISM
M.L. Aryayev’, T.V. Voloshchuk', I.V. Kuzmenko?, L.O. Vyhodchenko?, D.V. Usenko!

Odesa national medical university'; Odesa regional children clinical hospital
(Odesa, Ukraine)

Summary

Introduction. Congenital hyperinsulinism (HI) is a hereditary disease characterized by inadequate insulin hypersecretion by
pancreatic beta-cells and leading to hypoglycemia. The prevalence of HI in European countries is on average 1:30,000 - 1:50,000 live
births. Despite its low prevalence, HI is one of the main causes of persistent hypoglycemia in children of the first year of life.

The aim of the study is to demonstrate the current clinical experience of observation and treatment of a child with HI in the
conditions of limited experience of work with similar rare pathologies in children.

Material and methods of research. The study is based on the analysis of examination and treatment of a child diagnosed with HI.
The set of diagnostic measures included: clinical and laboratory studies, ultrasound, magnetic resonance imaging, molecular genetic
studies.

Results of the research. Seeing the presence of elevated insulin levels (blood insulin more than 2.0 uIU / ml) on the background of
hypoglycemia (blood glucose less than 3.0 mmol /1), the child was diagnosed with congenital hyperinsulinism.

Considering the possible etiological and pathogenic factors of HI in children, hereditary metabolic diseases (deficiency of fatty acid
dehydrogenase, maple leaf disease, etc.), adrenal insufficiency, thyroid disease, panhypopituitarism were excluded.

Conservative glucose treatment in a child with HI did not show the desired results. Additional examination included a molecular
genetic study of genes and a heterozygous mutation of the ABCCS8 gene was detected, which indicates a focal form of HI.

The only effective method of treatment of this pathology is partial resection of the pancreas with removal of the pathological locus.
The child was operated at the Danish Children's Clinic, where enucleation of the lesion in the pancreas was performed, which was
detected by position-emission (PET) and computed tomography (CT).

Conclusions. 1. In case of detection of hypoglycemia in a child, timely diagnosis of the disease is necessary, which reduces the risk
of neurological complications of HI. 2. Conservative treatment of focal forms of HI in children does not give significant results and is
not appropriate. 3. Partial pancreatectomy is a pathogenic method of treatment of focal form of HI.

Key words: Congenital Hyperinsulinism; Hypoglycemia; Children.
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NEWS / HOBUHMU

EUROPEAN SOCIETY OF PEDIATRIC AND NEONATAL INTENSIVE CARE (ESPNIC).
ONLINE - CEMIHAP "JIIKYBAJIbHA I'ITIOTEPMIA Y HOBOHAPOJPKEHMX.
[MPAKTUYHMI TTIAXIT"

10 nmucromapa 2022 poky

HesBaxaroun Ha BiiCPKOBHH Yac, MPOJOBKYEThCS Oe3MepepBHE HaJaHHSI MEIMYHOI TOTIOMOTH HOBOHAPOIKEHUM y
POJIOTIOMIYHUX Ta JIIKYyBaJbHUX 3aKianax Ykpainu. [linsuiienHs kpamidikarii JikapiB-HEOHATONOTIB Ta AUTSIYMX aHEeC-
TE310JI0T1B, MEAMYHUX CECTEP € 3aMOPYKOIO SKOCTI Ta €(PEKTUBHOCTI HEOHATOJIOTIYHOT JOIIOMOTH.

10 nucronana 2022 poky NpoBEAEHO OHJIaliH-ceMiHap Ha TeMy: «JlikyBajbHa rimorepmis y HOBOHAPO/KEHHX. Ipax-
TUYHUH X171 (Therapeutlc Hypothermia in the newborn. A practical approach) juist ykpaiHCbKHX JIiKapiB-HEOHATOJIO-
IiB, IUTAYNX aHECTE310JIOTIB Ta AUTAYNX MEIAUYHUX CECTEp.

[HimiaTopaMu JaHOTO OCBITHROTO CEMiHAPY BUCTYIIHIIN OpraHi3aTopu €BponeichKoi CIIiIKH MeiaTpIYHOi Ta HEOHa-
TanpHOi inTeHcuBHOI Teparil (European Society of Pediatric and Neonatal Intensive Care, ESPNIC, https://www.espnic.
eu/) cmijbHO 13 crmiBpoOiTHHKaMU Kadenpu neaiarpii, HeoHarosorii Ta nepuHaraibHoi Meautuuu BJAMY (n.men.H.,
npodecop HOnis TOJOBAHEID Ta n.men.H., nouent Anactaciss BABIHIIEBA). OnnaiiH-ceMiHap mMpoOBEACHO 3a Mij-
tpumku NZ TECHNO Ltd. (Ukraine, Kyiv).

3 IpUBITAIEHUM CIIOBOM BHCTYNUB MennuHuil npesugaent ESPNIC, 3aBimxyBad BiagineHHS TeqiaTpHIHOI Ta HEOHA-
TaJbHOI iIHTEHCHBHOI Teparmii y mikapHi iM. A. beknepe, YriBepcuteT Ilapmxk-Cakie (M. [Tapmx, @pantis), mpodecop
Haniene ne Jloka (Prof. Daniele de Luca). Bin Harosocus Ha BceOiuHiil miATpUMIN YKPaiHCHKHUX JIKapiB, MEIHMYHUX
cecTep Ta BYEGHHX Bij eBporneichkoi npodeciiinoi cninbHoTH. 30kpeMa, ESPNIC 3amouarkoBana inimiaruBa «Act 4
Ukraine» 3 HaJJaHHSIM YKpaiHCBKUM CIIeliazicTaM MOXKJIMBOCTI OE3KOIITOBHOT peecTpalii y CIiII Ta BUILHOTO JIOCTYITY
JI0 HaBYaJIbHUX MarepianiB Ha caiti. Ha cropinni ESPNIC omyGnikoBane Biseo 3BepHeHHs Ta crinbHa 3as18a ESPNIC
ta Union of European Neonatal and Perinatal Society (UENPS), European Society for Paediatric Research (ESPR),
European Association of Perinatal Medicine (EAPM), European Society for Paediatric Anaesthesiology (ESPA),
European Foundation for the Care of Newborn Infants (EFCNI), Global Alliance for Newborn Care (GLANCE) mozno
MIATPUMKH MEAMYHMX CIICI[IaJIiCTIB Ta ITCH, 0aThKIB Ta BariTHUX JKIHOK K B YKpaiHi, Tak i 3a 11 MexaMu.

(.espnic

Therapeutic Hypothermia in the
newborn. A practical approach

10 November 2022

Eurnpean Scclety of Paediatric and Neanatal Intensive Care Webinar
menmunnii npesugent ESPNIC, 3aBinyBau Biiiienust negiaTpuuHoi Ta HeOHATAILHOI iIHTeHCHBHOI Teparmii
y JikapHi im. A. Bekiiepe, Yriepcurer Iapuk-Caxie (M. [Tapux, ®@panuis), npodecop Janiene ge JIroka (Prof. Daniele de Luca)

ITix yac oHmaiH- ceMiHapy Oymm Hpe,E[CTaBJ'IeHi JIOTIOBI/II:

1. OxomomkeHHs TPU TIMOKCHYHO-IMIeMIdHIH eHueq)anonaTu ILOHOBmaq - npoq)ecop MaHyenL Canuec-Jlyna
(Manuel Sances-Luna), ronosa cekiii HeoHaraibHOi iHTeHcHBHOI Tepanii ESPNIC, 3aBijyBau BiIiiIeHHsIM HEOHATO-
Jiorii yHiBepcuTeTchKol KiliHiku [peropio Mapanbiion (M. Maapun, Icnanist), rosoBa [craHChKOT CITIJIKH HEOHATOJIOTIB.

2. lNinokcuyHo-inremivHa eHuedanonaris. Jlomnosigaua — Aua Ponpires Canuec zie s1a bianka (Ana Rodriguez Sanchez de la
Blanca), nikap-HeoHaTOIOT Bi/UIIIEHHSI HEOHATOIOT 11 YHIBEPCUTETCHKOI KTiHIKH [ peropio Mapansiion (M. Manpun, Icnianis).

3. TepameBTHYHA TiMOTEpMiss HOBOHAPOMKEeHHX. [IpakTnyHe KepiBHULTBO Mt Meacectep. Jomosigad — [3abemna
AnmxieBchka (Izabela Andrzejewska), 3acTymmHUK TOJ0BHU ceKIii HeoHATanpHOI iHTeHCHBHOI Teparii ESPNIC, megnuna
cecTpa Ta MeHe/Kep HeOHaTalbHOro BijineHHs jikapui Yenci ta Bectmincrepa (M. Bectmincrep, Benuka Bputanis).

Ay | '\

A.MEJI.H., 10UeHT AHacracis Badinuesa npodecop Manyesas Canyec-JTyna (Manuel Sénces-Luna)
(M. YepniBui, Ykpaina) (M. Mayipup, Icnanist)
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If
i

Amna Ponpires Canyec s1e j1a bianka Izabesna Anpxiecbka (Izabela Andrzejewska)
(Ana Rodriguez Sanchez de la Blanca) (v. Maapup, Icnanis) (M. Becrmincrep, Besnka Bpuranist)

Hanpukinii ceminapy nposezeHa cecist «[IuTaHHs-BiIOBIII».

B onmnaitn-ceminapi npuiiHsiio yqacts Oinbine 150 ykpalHCBKUX CIIeIiajicTiB.

Joctyn 1o Bineosanucy onnaitn-ceMminapy Ha caiti ESPNIC https://edu.espnic.eu/mod/page/view.php?id=1362

Jlns orpumanHs iHpOpMaLii o0 MPOrpaMy MOJANIBIINX OHJIAH-CeMIHapiB JUI JikapiB YKpaiHu yci 6axaiodi Ma-
I0Th 3MOTY 3apeecTpyBarucs sk wieHn European Society of Pediatric and Neonatal Intensive Care (ESPNIC) 6e3kormToB-
HO https://www.espnic.eu/

Indopmariito miarorysaia
I.MeJI.H., mpodecop
tOnist TOJOBAHELLD
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CEMIHAP 3 IEJQIATPMYHOI ITAJIIATMBHOI JOIIOMOTIU
(m.3anmpubypr, ABCTpis)
6-12 nucromaja

Houent kadenpu neniarpii, HeoHartosiorii Ta me-
puHatamsHOi Menunuau bJAMY, n.men.H., nOmeHT
Amnacracigs BABIHIIEBA mnpuiinsana y4yacTs y cemiHapi
«Pediatric Palliative Care», axuii npoxonus 3 6 mo 12
JaucTonaaa y M. 3anpi0ypr, ABCTpisl.

Ceminap opranizoBanuii BiakpuTum MeguyHuMm iH-
crutrytoM (Open Medical Institute, OMI) — MixxHapon-
HOI 1HIIIaTHBOO ISl MEIUUYHUX MpodecioHanis, sika 3a
JOTIOMOTOI0 OCBITH Ta AOCHIAXEHb CHpPHSIE MOKpalleH-
HIO OXOPOHHU 310pOB’s B rinodanbHoMy Macitabi. IIpo-
rpamMa Oyna 3acHoBaHa B 1993 poili AMEpHUKaHCHKUM
aBcTpiiicekuM Gongom (American Austrian Foundation,
AAF) y ticHill cmiBmpaui 3 Weill Cornell Medical
College Ta Open Society Foundations (OSF).

* Review op & cnmmoniy used In
pediatric pain medicing and paiiarive

rarmmanted for

TTamiaTuBHA momoMora — Ii€ MiAXijg, SKWi 3aBISKH I10-
HEepeKEHHIO Ta MOJIETMIEHHIO CTPaXAaHb 32 JOTMOMOTOIO
PaHHBOTO BUSIBIICHHS, 0€3MOTaHHOI OIIHKH Ta JIIKyBaHHS
(hi3MYHOTO, TCHUXOCOIIANBHOTO Ta JYyXOBHOTO OO0, MO-
Kpalllye SIKICTh HUTTS MAI[I€HTIB Ta iXHIX CiMEH, sIKI CTH-
KaloThCs 3 TPOOIeMaMHu, OB’ I3aHUMHU 3 3arPO3JIUBUMH JISI
KHUTTS XBOpoOaMu. BripoBakeHHs maniaTUBHOT JOTTOMOTH
y MeAiaTpUYHy MPAaKTHKY BCE IIE € HEIOCTATHBOI, a I10-
HIMPEHHS 3HAHb IIbOTO HAMPSIMKY € aKTyaJbHUM SK HiKOJH!

Cewminap «Pediatric Palliative Care» 0yio cTBOpEHO ITiJ
kepiBHHITBOM noktopa Credana k. ®Dpigpixcaopdpa —
npodecopa neaiarpii Ta kepiBHUKA BiAJAiNy MeAiaTpUUHOI,
MajiaTUBHOT Ta IHTETPATUBHOT MEUIIMHU B TUTSUUX JiKap-
HsaX M. Can-@pannucko ta M. OKJIeH], a TaKOkK 3aCHOBHUKA
EPEC-Pediatrics. «OcBiTta 3 najiaTuBHOI neniaTpii Ta me-
niatpii Hanpukini xxuTTss» (EPEC-Pediatrics) € HalinoBHi-
IIOK HABYAJIBHOI MPOrPaMOI0 3 IMEAiaTpUUHOI MajiaTuB-
HOT JOTIOMOTH Ta MPOEKTOM 3 IOIIUPEHHS OCBITH B yChOMY
cBiti. [Iporpama ¢inancyerbcs HarlioHaabHUM iHCTUTYTOM
3popoB’st (NIH) i Hanionansaum inctutytom paxy (NCI),
151 HaBYaJlbHa Iporpama Oyna po3poOieHa sl 3a710BOJICH-
Hsl TOTpeO BAXKKOXBOPHUX JITEH, IXHIX CiMEH, meaiaTpuuHuX
reMaToJIOriB/OHKOJIOTIB Ta 1HIIMX MeAiaTPUYHUX JIKapiB.

Joxrop [xxoan Bynd, Bine-npe3uneHT GpakyibTeTy 3
po3BuTKy B [HcTUTYTI paky Dana-Farber, npodecop mne-

niarpii I'apBapacbkoi MeIMUHOT MIKOIU Ta CHiBPO3po6-
Huk npoekty EPEC-Pediatrics, BukonyBaiza 000B’sI3KU
cuiBaupekTopa kypcy. Jlo ckiaany Bucoko mpodeciiHux
BHKJIaJlauiB yBilinuim Takox nokrtop [xacrin H. Bei-
Kep — OUTSYHH OHKOJIOT, JiKap HaliaTUBHOI JOTOMOTH,
KIIHIYHUNA DOCHIAHUK 31 3BITIB MaIi€HTIB 1 KAIHIYHAHN
JOCIHIJHUK 3 JIIKYBaHHS HANOPUKIHLI XUTTS B IUTAYIN
nocnigauibekii mikapui M. Cent-xyn (CIHA); nokTop
Xanc-VYnbpix Bennep — nexiaTp ta neaiaTpudyHUM creli-
ajiicT 3 majiatuBHO{ momomoru B bBepHCHKi#l yHiBepcu-
terchkiit nikapui (IlBeinapis); gokrop dxo Enb-Xypi
— nikap 3 namiatuBHOi momomoru B Centre Hospitalier
Public d'Hauteville y ®panuii ta B Balsam — JliBan-
ChKOMY IEHTpI MajiaTUBHOI 1omoMOTHu B beipyTi; m10K-
top [iaHa MakiHTOI — OUTAYUN OHKOJOTr-KOHCYIBTaHT
Kopounisebkoi autsauoi sgikapHi B IoTnannaii; couiais-
Huit npanisauk Creiici C. Pemke.

31 crunenaiar 3 21 xpaiHu CBiTy NPUHHSIN y4acTb y ce-
MiHapi. UynoBi Bucoko mpodeciiini yiekuii Ta pi3HOMaHiTHI
CeMiHAPHU-TIPAKTUKYMH HAJald CTUICHIIaTaM MOXKIJINBICTh
3i0patu HOBY iH(OpMaLilo PO Te, IK KepyBaTU FOCTPUM Ta
XPOHIYHUM OOJIeM Y MaJiaTUBHUX NENIaTpPUYHUX XBOPHX, SIK
MKITyBaTHCS TPO ceOe, SIK CIPABIATHCS 31 CTIHKHM CTpecoMm,
TOTYIOYHCH IO HEMHHYYOI CMEpTi, SIK CHiNKYBaTHCS B CKJIAJ-
HuX curyanisx Tomo. Anacracis BABIHIIEBA npexncraBuia
KIIHIYHUE BUNa0K 3 BacHoi npaktuku «k EPIDERMOLY SIS
BULLOSA: CLINICAL OBSERVATION AND PRACTICAL
ASPECTS OF TREATMENT».

OtpuMmaHi HOBI 3HaHHS, NPAKTUYHI BUKJIAJalbKi Ta JIi-
KapchbKi HABUYKH Oy/1yTh BIPOBA/KCHHI y TIPOLIEC BUKIIAJaH-
HsI KypCy 3 MeAiaTpHUYHOI NaniaTuBHOT JOMOMOTH Y CHCTEMI
MICHAUIIIOMHOT OCBITH Ta Ge3nepepBHOrO MpodeciiiHoro
PO3BHUTKY JUIsl JIiIKapiB-HCOHATOJIOTIB, TUTSAYMX aHECTE310-
JIOTiB, Me/1iaTpiB, ciMelHOT MeMIIMHN Ha Kadeapi neaiarpii,
HEOHaToJIOor{ Ta nepuHaranbHoi Meaunuuu BJIMY.

Indopmanito migrorysana a.Mea.H., JOLUEHT
Amnacracis BABIHIIEBA
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BUMOTI'H JJI51 O®OPMJIEHHSA TA HOJAHHS MATEPIAJIIB
JUIA MYBJIKAIIT B 5)KYPHAJI «<HEOHATOJOT IS, XIPYPTIS
TA IEPUHATAJIbBHA MEJJUIITUHA»

2022 pik

Po3ainm :xypuauy:

e Opranizaiis Ta MepcrnekKTHBU PO3BUTKY MEPUHATAIBHOI JOMOMOTH B YKpaiHi
e PesynbraT AMCEpPTalidHUX Ta HAYKOBO-0CIiIHUX POOIT:

- Heonaromoris;

- Peanimanis Ta iHTeHCUBHA Tepamnis HOBOHAPOIKEHUX;

- HeonaranbHa Xipypris;

- [lepuHaTanbHa MEIUIUHA;

- Meniarpis;

- MenuuHa reHeTHKa;

- Kniniuna gpapmakoiioris;

- ®izionorig i marodizionoris;

- Mopdoioris i natomopdooris;

- ETuka, 1e0oHTONOTis, TepUHATAIbHA TCUXOJIOTIs.

o Kniniuni nexmii.

® AHaJITHYHI OTJISTOBI CTATTI.

e HoBuHu 10Ka30BOi MEIUIIUHHU.

e JluckyciiiHuit kiy0.

® Bumajaku 3 MpakTHKH.

e PexomeHallii uis BIIPOBaKEHHS Y MPAKTUKY (METOAWYHI peKOMEeH 1allii, HOBOBBE/ICHHS, iH(opMalliifHi JIMCTH TOIIO).
e HoBuHHM HayKOBOTO XHUTTA (1HopMaLis mpo KoHPEpeHIIii, o BigOynucs Ta Ti, 010 MIAHYIOTHCS).
o [licnsaaumioMHa ocBirTa.

e Hapucu 3 icTopii cremialbHOCTI.

Jlo npyKy mpuHMalThCs CTATTi yKpaiHChKOK Ta aHIJiHChbKOW MoBaMu 00ciarom a0 10 cTopiHok (BKJIOYarouM Ta-
Onuui, imrocTpanii, pesrome, mepenik NOCUIaHb TOIIO), JEKIil, oriaa0oBi cTaTTi — 10 15 cTOpPiHOK, KOPOTKI MOBigO-
MIIEHHS, peleHsii — 10 5 cTopiHOK, iHmi Marepianu (icTopuuHi Hapucu, roBinei) — 2-3 ctopinku. Hlpudt Times New
Roman,12 kernp, intepBan — 1,5; mons — mo 2,0 cM, B pegakropi Word Bepcii 7,0 i Bume. He pekoMeHAy€ETBCS aBTO-
MATHYHO MEPEHOCUTH CIOBA B TEKCTOBOMY PEAaKTOPI.

Ha3Ba Qaiiny mae BiAmoBiaTi Npi3BUILY MEPIIOTO aBTOPA.

Jo crarTi 1oaawTHCS:

e Pykonuc cTaTTi Ta pedpepaTy cTaTTi B pO3APYKOBAHOMY BUITIAAI.

e EnexTpoHHUI BapiaHT cTaTTi Ta pedepaTy cTarTi.

e BigomocTi npo aBTopa (cmiBaBTOpiB) cTATTi (YKPaiHCHKOIO Ta aHMIIIHCHKOK MOBAMH).

- MpizBume, Im’s1, [To-6aTpKoOBI

- HAyKOBA CTYIiHb, BUCHE 3BAHHS

- Micue poboTH, mocana

- KOHTaKTHI JlaHi: MOIITOBA aapeca, KOHTAaKTHUN HoMep TenedoHy, e-mail

- yHi¢ikoBaHUH MixkHapoaHuUll ineHTHdiKaTOp cy0’ekTiB HaykoBoi AisuibHOCTI (BueHHX) ORCID http://orcid.org/

- aBTopchbkuil inentudikatop Researcher ID (Web of Science) http://www.researcherid.com

- apTopchkuil inentudikarop Author ID (Scopus) (3a HasiBHOCTI)

- eNekTpoHHe (OTO aBTOpa/aBTOPIB CTATTI.

e O¢iniiiHe HaMpaBJIEHHS 32 BCTAHOBICHUM 3pPa3KOM, 3 Bi3010 KEpiBHUKA yCTAHOBH, B AKili BUKOHaHa po0OoTa, 3aBi-
peHe KPyTIoIo NMeYaTKolo.

® BucHOBOK 3 010€TUYHOI €KCIIEPTHU3H;

e Jlexnapalis nmpo BiICYyTHICTh / HAABHICTh KOHQIIIKTY 1HTEpECIB.

e Jlexiapallist mpo BiJICYTHICTb IIariaTy.

e J[Ba ex3eMIursipu JloroBopy Ha mepenady HEBHKIIOYHOIO MaifHOBOrO MpaBa Ha BUKOPHCTaHHS HayKOBOTO TBODY,
HiJNUCaH] aBTOPOM (CIiBAaBTOPAMH).

@opmu st 3aroBHeHHs y Gopmari PDF nipezncrasneni Ha odiniiiHomy web-caiiti sxypHaiy http:/neonatology.bsmu.edu.ua/)

CrpykTypa crarTi

1. ¥ 3aronoBky crarti 3a3Hadarots: YK (yHiBepcadbHUN HecATKOBUHN KiacudikaTop), iHIIia Kl Ta MPi3BHIIE aBTO-
pa (aBTOpiB), Ha3BY CTATTi; Ha3BY yCcTaHOBY (HaBuanbHuil 3aknan, HJI, JITI3 Toro), 1e BUKOHaHA poO0OTa, Y HA3UBHOMY
BIZIMIHKY, 3 000B’SI3KOBUM 3a3HAUYCHHSM BiJIOMYOT HAJIEKHOCTI; KpaiHy, MiCTO.

Hanwnit 6nok ingopmanii noBuHeH OyTH IpeaCTaBICHUHN SIK YKPaiHChKOIO, TaK 1 aHTniiicbkoro MoBamu. IIpizBumia as-
TOPiB JOLINBHO BKAa3yBaTU TaK CaMo, K i B monepeaHix nmybnikamnisx abo tpancaitepysatu 3a cuctemoro BGN (Board
of Geographic Names), nuB. caiit: http://www.slovnyk.ua/services/translit.php, nacnopraa Tpanciirepauiss. Baxnuso
BKa3yBaTH oQiliiHO NPUIHATY Ha3By OopraHisaiii, e BHKOHaHa po0oTa.

2. PosmupeHe pe3roMe: YKpaiHChbKOIO, aHTIIIHCHKOK MOBaMK He Oisiplie 2 IpPYKOBAaHUX CTOPIHOK (Ha3Ba CTATTi, iHI-
[iaju Ta Mpi3BUINA aBTOPiB, Ha3Ba 3aKJajJy, MiCTO, KpaiHa Ta KOpOTKa iHpOpMaIllis MaTepialy pyKONHUCY: BCTYII, METa,
MaTepiaiu i MeTOIH, pe3yabTaTu qociikeHHs., BUcCHOBKH). IIpudTt Times New Roman, 12 kerns, inTepBan — 1,5; mons

86



— 1o 2,0 cM, B penakropi Word Bepcii 7,0 1 Buie).

Baxaugo! Posimupene aBTopchke pe3toMe JI0 CTATTi € OCHOBHUM JDKEpesioM iH(opMarllil y BITYH3HIHUX Ta 3apyOiKHUX
iH(popMaLiHHUX CHCTEMaX Ta HAyKOMETPHUHHUX 0a3ax AaHuX, Kl IHACKCYIOTh )KypHal. Pe3toMe Mae BUKIIAIaTH JHIIE CYTTEBI
(haktu poOOTH, 32 IKUMH YMTA4€Bi IOBUHHO OyTH 3pO3yMija CYTh NMPOBEACHOTO AOCIIKEHHS. BilMOBIHO 70 1IBOTO YMTaY
BU3HAYa€, YU BApTO 3BEPTATHCS 10 MOBHOTO TEKCTY CTATTi Ul OTPUMAHHs OinbII AokiaaHol iHpopManii, ika HOro LiKaBUTb.

Texctu pe3roMe NOBUHHI OyTH aBTEHTHYHHMHU.

Omnyo6uikoBaHe pestome Oyne noctynHo Ha caidti Open Journal Systems (OJS) ta B enexrponHiii 6a3i Ykpaincbkoi Ha-
YKOBO-OCBITHBOT TeJIeKOMYHiKaIiitHoT Mepexi «Y PAH», sika Hagae 1OCTyN sl MDKHAPOAHUX MOITYKOBHX CHCTEM.

3. KirouoBi cioBa: YKpaiHCHKOK i aHTIHCHKO MOBaMU (PO3IiIOBHI 3HAK «;»).

4. TekcT cTAaTTi MOBUHEH MaTH TakKi pO3Iiu:

® 1pu nyOaikamii pe3ynbTaTiB OpUTriHATBHUX HAYKOBUX JOCHIIKEHb — BCTYII, METa 1 3aBIaHHs JOCIIIKEHHS, MaTe-
pianu Ta METOJH, pe3yIbTaTH Ta [X 00rOBOPEHHS, BUCHOBKH, IEPCIEKTHBH IIOAANBIINX TOCII)KEHB, JiTepaTrypa (Ha3Ba
po34iniB NOBUHHA OyTU BUALNEHA )KUPHUM HIPUGTOM);

® JeKIiifHi cTaTTi — OOTPYHTYBaHHS TEMH, IUIaH, OCHOBHA YaCcTHHA (32 3arallbHONPHUHATHM ITiAX0J0M 10 TOJAHHS
Marepiany), 3aKJIYHa YaCTHHA;

® OIJISAJ[0BI CTATTI — aBTOPCHKE pIllICHHS BUKJIAJACHHS Marepiaiy, y3araibHeHHs (a00 BUCHOBKH), pEKOMEHIAIIT JJIst
PO3BUTKY HayKOBOT'O HANPSMKY Ta/ab0 MpakTHYHOI MEIUIMHH;

® BHIIAJKH 3 MPAKTHKU — aBTOPChKE PIilICHHS BUKJIAJCHHS MaTepiamy.

JlitepHi mo3HaueHHs Ta abpeBiaTypu MOBUHHI OyTH MOSACHEHI B TEKCT1 IpH NEPLUIOMY BUKOPUCTAHHI.

5. Tabnuui, imrocTpamnii Ta rpadiyHUil MaTepian MPEICTABISIOTHECS 3 BUKOPUCTAaHHAM penakropiB WORD 3 Biamo-
BITHUMHU TIOCUJIAHHSIMH Y TEKCTi, 1X KIJIbKICTh MOBUHHA BIAMOBIAATH 3MicTy cTarTi. ['padiuHuii maTepian He TTOBHHECH
nyOmoBaTH Matepian Tabnunb. [padiku i cxeMu He CIIij] epeBaHTaXKyBaTH TEKCTOBO iH(opMalieto.

[TopsinkoBuilt HOMEp TaOIHIl BKa3y€eThCs y BEPXHBOMY IPABOMY KyTi; HIIKUYE, Ha HACTYIHOMY PSIIKY NMUIICTHCS Ha3Ba
tabmauni. [TopsakoBUH HOMEp PUCYHKY BKa3yeThCsl 3HU3Y, 3JiBa Hix pucyHKoM. ITicis HOMepy, Ha TOMY X PSAAKY — Ha3Ba
PUCYHKY, Ha HAaCTYIHOMY — HOSICHEHHS yMOBHMX IIO3Ha4eHb — LUPP, OykB Tomo. Y mignucax ao Mikpodororpadii
BKA3y€ThCs 301JBIICHHS 1 METO]] 3a0apBIICHHS.

Iudposi pesynbraru moBuHHI OyTH HaBeaeHi y MmixkHapoauux onuauIsnx (CI). He MoxHa BXUBAaTH CKOPOUCHHS, SKI
HE € 3aTaJIbHO BU3HAUYCHUMU.

Ha3Bu ¢ipm, peareutiB Ta o0agHaHHs, IKi BUKOPUCTaH1 y poOOTi, HOJAIOTHCSA B OPUTiIHAIBHOMY HaIlMCaHHI 3 yTOU-
HEHHSIM KpaiHM BUPOOHUKA.

6. bi6niorpadiuHi nocuaaHHs B TEKCTI CTATTI IOAAIOThCA HUGPOIO y KBAAPATHUX JYXKKaX; HOMEp IIOCHIAHHS BKa3y-
€ThCS y CIUCKY JIITEPaTypH B MOPSAJKY IX IUTYyBaHHS y TeKCcTi. Bibiiorpadist moBUHHA MiCTUTH, KPIM OCHOBHHUX pOOIT,
nyOJikamii 3a octaHHi 5 pokiB. [locuiaHHsS Ha HeonmyOJIiKOBaHI poOOTH HE JOMYCKAIThCSI. ABTOpP HECE BIAMOBIAIb-
HICTh 3@ MPaBUJIbHICTh MOAAHHS 010MiorpadiyHUX HaHUX.

Cnucok JniTepaTypu OIpyKY€eThCA Ha OKpeMoMy apkymi gepe3 1,0 iHTepBan y NOpsAKy X UUTYBAaHHS Y TEKCTI.

KinbkicTh nMTOBaHUX MyOJIiKalill B OPUTIHANBHUX CTATTSAX HE NMOBUHHA nepeBuulyBatu 30 niTepaTypHUX JKepel,
B oragoBux — 60, y nekniax Ta iHMUX Marepianax — He Oinbure 30. bi6miorpadis moBMHHA MICTUTH, KPIM OCHOBHHX
po0iT, myOikaiii ocTaHHIX 5 POKIB.

Cnucox JiTepaTypu MOJA€ThCS 3TiJHO pEKOMEH Al 3 o)OpMIICHHS MOCUIaHb Y HAyKOBHX poOoTax 3a BaHkyBep-
cekuM ctuiieM (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).

bibniorpadiuni cnucku (References) ans miskHapoaHux 6i6niorpadiuHux Ta HayKOMEeTpUUYHUX 0a3 JaHUX / CUCTEM
nutyBaHHs (Scopus, Web of Science) mogaroThest BKIOYAIOUN BCi IKepea JiTepaTypH, IpU [bOMY BOHH MOBHHHI OyTH
MpeACTaBJICHI HE TIILKM MOBOK OpHTiHAMY, ajie i B JaTHHHII (DPOMAHCHKUM andaBiTOM).

VY pomaHchKOMY an@aBiTi il YKpaiHOMOBHHUX/POCIHCHKOMOBHHUX JIXKEPEJ BUKOPUCTOBYETHCS HACTYIHA CTPYKTypa
6i6miorpadidHoro mocuiaHHA: aBTOp (TpaHcIiTepalis), Ha3zBa CTATTi (TpaHCIiTepalis) Ta mepeKiax Ha3BU KHUTH a0o
CTaTTi Ha aHIIiHCbKY MOBY (B KBaJpaTHUX AYXKax), Ha3Ba Jpkepeina (TpaHciuiTepalis), BUXiAHI JaHi B HUGpPoOBOMY
(dbopmari, Bka3iBka Ha MOBY cTarTi B gyxkkax (in Ukrainian, in Russian).

TpaHciTepallis — MexaHi4Ha repejiaya TEKCTY i OKPEeMHX CJIiB, AKi HaKCaHi OJIHI€l0 rpadiuHO0 CHCTEMOIO, 3aco00aMu
iHIIOT rpad)iuHOT CUCTEMH TIPHU APYTOPSAHIH POJIi 3BYKOBOT TOUHOCTI, TOOTO mepegaua oHI€T MUCEMHOCTI JIiTepamMy 1HIIO1.

[Mpukian cucTeMu aBTOMATUYHOT TpaHCHITEpalil JKepes YKpaiHChbKOK MOBOK Ha CaiTi:

http://www.slovnyk.ua/services/translit.php.

ITpuxiiag cucTeMu aBTOMaTUYHOI TpaHcaiTepanii Jxxepen pociiicbkolo MOBOIO Ha caifTi: http://www.translit.ru.

[Ipu ckiIamgaHHI MPUCTATEHHOTO CIUCKY JIITEPaTypH, 3 ypaxXyBaHHSM BHMOT HAyKOMETPHYHHUX 0a3 JaHHUX, PEKOMEH-
JIOBAHO BUKOPUCTAaHHS 0E3KOMITOBHUX MPOTPaM CTBOPEHHs 0i0miorpadiuHuX OMKUCIB y POMAaHCHKiN abeTIli, 110 103B0-
JIsi€ aBTOMAaTHYHO CTBOPIOBATH MOCHIAHHS 32 OJHUM i3 CBITOBUX CTaHAAPTIB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bcei cTaTTi IpoXoAsTh NOABIMHE cllille pelleH3yBaHHS.

CrarTs moBuHHA OyTH BUBipeHa opdorpadiuyHo Ta CTHIICTHYHO. Penaxiis 3anumae 3a co00r0 MpaBo BUIIPABICHHS
TEPMIHOJIOTIYHUX 1 CTHJIICTHYHUX TMOMMIIOK, YCYHEHHS LIIOCTpaliif, sKi He MAKTh MPSAMOIr0 BIAHOUICHHS [0 TEKCTY
CTaTTi; CKOPOYCHHS TEKCTY CTATTi.

CrartTi, HajicJaHi aBTOpam Juisl KOpekKiii, 30kpema, y pasi HenpaBuiIbHOTO 0QOpPMIIEHHS CHUCKY JIiTepaTypH, HE0O-
XiaHO MOBepHYTH 10 penakuii He mizHime 10 gHiB micas orpuMaHHs. [ToBepHEHHS cTaTTi y OUIbLI Mi3HI TEPMiHU 3Mi-
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HIO€ MOTIEPEIHIO JaTy {1 HaJXOIKEHHS 3 TIOBTOPHOIO PEECTPALIEI0.

Marepianu, opOpMIICHI 3 TOPYIICHHSIMHA BUMOT O10€THUHOT EKCIIEPTH3H, HEKOPEKTHI 3@ 3MiCTOM, 3 TpPyOUMH CTATUCTHYHH-
MU MTOMHUJIKAMH, SIKi HE MiUISTalTh KOPEKIIil, TOBEPTAIThHCS aBTOpaM. Y pasi BiIMOBHU y MyOJiKalii cTaTTi aBTopy HaJcHiIa-
€TbCSl MOTUBOBAHUH JIUCT. [IpUMIPHUK CTATTI 3aIMIIAETHCS B apXiBi pelakiii B €JIeKTPOHHOMY BUIVISL.

JIOTpUMYIOUUCh €TUYHUX HOPM, aBTOP HECe BiAMOBIAANbHICTh 3a T€, IO MOJAAHHHA PYKONHC € OPUTIHATBHOIO, PaHi-
e He onmyOIiKOBaHOKO Mpalelo, 1 He MPeCTaBIeHUI Al myOikamii B iHII BUAaHHs. Y CIIHCKY aBTOPiB mepepaxoBaHi
TUTBKH Ti, XTO BIAMOBIHO 10 €THYHUX HOPM aKaJEeMi4HOI CIIIBHOTH MOXYTh BBa)XKaTHCS aBTOPaAMH.

Penakuist xypHay 3A1HCHIOE peparyBaHHS Ta Mepekiag NOBHOTO TEKCTY CTATTi, pe3loMe Ta PO3LUIMPEHOTO Pe3loMe
s caidty Open Journal Systems (OJS) 3 MOBM OpuTiHaNy Ha aHMIIHCBKY Ta pOCIHiCbKY MOBY aHITIOMOBHUM Ta pOCiii-
CbKOMOBHHMM PEJAKTOPOM 3a iHAUBINyalbHUM 3aMOBJICHHSIM aBTOPA.

IMonoxkeHHS MPO aBTOPCHKi MpaBa

ABTOpH, SIKi TYONIKYIOTHCS y IIBOMY XKYpHaJi, MOTOKYIOTHCS 3 HACTYMIHUMH YMOBaMHU:

1. ABTOpH 3aNHMIIAIOTH 32 COOOI0 MPaBO HA aBTOPCTBO CBOEI pOOOTH Ta MepeNaroTh KypHaIy IPaBo Mepoi myoi-
kauii niei podotu Ha ymoax ninensii Creative Commons Attribution License, koTpa 103B0JIslE IHIIUM 0c00aM BiJIBHO
PO3MOBCIOKYBAaTH ONyOJIiKOBaHY poOOTy 3 00OB'SI3KOBUM MOCHJIAHHAM Ha aBTOPiB OpHTiHAJIbHOI poOOTH Ta mepiury
nyOsikaniro poOOTH y LbOMY XKypHAIi.

2. ABTOpM MalOTh NIPaBO YKJIaJaTH CaMOCTINHHI JOJATKOBI yrogu 11010 HEEKCKIIO3UBHOTO PO3MIOBCIOXKEHHS POOOTH
y TOMY BUTJISA1, B IKOMY BOHA Oyna omy0JIiKOBaHa UM XYpHAJIOM (HAIpHKIaa, pO3MIIIyBaTH pOOOTY B €JICKTPOHHOMY
CXOBHIII yCTaHOBHU ab0 myOJiKyBaTH y CKJaai MOHOTpadii), 32 YMOBH 30€peKCHHS MOCUIAHHS Ha Tepily myOmikaiio
pobOTH Y IIOMY KYpHAaII.

3. MoniTuka XypHaJIy J0O3BOJISE 1 320X0Uy€ PO3MIIICHHS aBTOpaMu B Mepexki [HTepHeT (Hampukial, y CXOBHIIAX
ycTaHOB 200 Ha ocobuctux Beb-caliTax) pykonucy po6oTu (IpenpuHTY) K A0 MOAAHHS I[bOTO PYKOMHCY 0 perakiii,
TaK 1 i 4ac Horo peJakuiiHOTO ONpalOBaHHS, OCKITBKU [[€ CIPHsIE BUHHKHCHHIO NPOJYyKTHBHOI HayKOBOT JUCKYCIT
Ta MO3UTHBHO MO3HAYAETHCS HAa OMEPATHBHOCTI Ta AMHAMIII OUTYBaHHS omyOnikoBanoi podoru (xmB. The Effect of
Open Access).

ABTOpH CTaTTi HECYTh MEPCOHAIbHY BIAMOBIJANBHICT 32 PO3KPUTTS BCiX (iHAHCOBHX 1 OCOOMCTHUX BiJJHOCHH 3
ypaxyBaHHSIM HMOBIPHOTO KOH(IIIKTY iHTEpECiB.

ITpu mozxaui cTaTTi BKa3yrOThCS:

- JUKepesia HMiATPUMKHM poOOTH, Yy T.Y. iMEHa CIIOHCOPIB, a TAKOX IMOSCHEHHS pOJIi JaHUX JUKEpes, SAKIIO Taki €
(cxmamaHHs QU3afiHy MOCHiJKeHHS, 30ip, aHANI3 1 iHTepIpeTanis JaHUX, CKIaJaHHA 3BITYy i HIPHHHATTS PilIEHHS NP0
MmoJaHHs MaTepiany ans nyOmikanii) ado 3asBy Ipo Te, 010 JKEpet MiATPUMKH He Oyi10 a00 BOHU HE Malld Takoi y4acTi;

- TIOSICHEHHSI XapaKTepy 1 CTyINEeHs IOCTYITy aBTOPIB JI0 PE3yJIbTaTiB OMmyOIiKOBAaHUX JIOCHI/KEHb, Y T.4., YH € JOCTYII MOCTIHHUM.

[My6nikaniiiHa eTHKa XypHally BiJNOBiJa€ MOJOXKEHHIO «EIWHI BUMOTH 10 PYKONHCIB, IIO MPEACTABISIOTHCS B
GioMenuuHi XypHalu, MiATOTOBLI Ta pexaryBaHHs OiomeauuHux nyOmikauiii» Mixuapoxnnoro Komitery PemaxTtopis
Menuunux Xypuanis (International Committee of Medical Journal Editors, ICMIJE. Http://www.icmje.org/)

[Ticns BUXOMYy HOMEpa JKypHAIy aBTOpP CTATTi YU aBTOPCHKUU KOJEKTHUB (110 IepUIOMY aBTOpPY) oTpumye | mpumip-
HUK YaCOMUCY MOMITOBHM IEPEKa3OM.

EnekTpoHHa Bepcisi HOMepiB :KypHaJy npejacTaBiieHa Ha odiniiinomy web-caiiTti: http://neonatology.bsmu.edu.ua/

Marepiaau aas ny6aikanii Ta cynpoBigHi 10KyMeHTH Moal0Thcsl HA o(iniiinuii web-caiiT :KypHaay:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Tenedon BinnosinanbHoro pegakropa web-caiity :xypHaiuy:
+38(050)5606138 Iogosanens Osekciit CeprifioBuy

JlncTtyBaHHA 3 NUTaHb BHAABHUYOI AislJIBHOCTI:

KonTakTHa agpeca:

IMpod. T'onosanens 0. /1.

Kypuan «Heonatonoris, Xipyprist Ta nepuHaTaIbHa MeJIHIIHHA»
ByKOBHHCHKUH JepKaBHUI MCIUYHUN YHIBEPCUTET

TeartpanbHa mioma, 2; m.Yepnisui, 58002. Ykpaina

E-mail: neonatology@bsmu.edu.ua

KonraktHuii Tenedon: +38 (050) 6189959

HMepennaaruuii ingexc xxypHaay «Heonarosoris, xipyprisi Ta nepuHaTajbHa MeiuuuHa»: 89773.
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MiskHapoaHi NpaBu/jia HUTYBAHHSA Ta NOCHJIAHHA B HAYKOBHUX poboTax

BAHKYBEP CTUJIb (VANCOUVER STYLE)
Copepa 3acmocysannsa — meouyuna ma pizuuni nayku
HutyBanHsi B TeKCTi

BankyBep cTuib nepeadadyae BUKOPUCTAHHS MOCHJIAHb Y TEKCTI poOOTH 110pa3y, KOJIHM BU LUTYETE JIKEPEIO,
Oynb TO mapadpa3s, nuTaTa BCEPEAMHI psALKa YU OJIOKOBA IIUTATA.
MMapadpas. He Oeperhest B manku.

Hutata Bcepenuni psaka. bepeTbcs B manku.

BaokoBa nuTara (ckimamaeTses 3 OiNbIIe, HIXK TPHOX PANKIB TEKCTY).
[MomaeThecs B TEKCTI 3 HOBOI'O psijika 3 ab3ally, He OepeThCs B JIAINKH.

VY TeKcCTi 3 HUTOBAHOI IHPOPMAIIE HEOOXiJHO BKA3aTU MOPSAIKOBUN HOMEp, KU TaKOXK BigoOpa)aeThcs
y CIIUCKY BHKOPHUCTAHUX JKEPEI.
Mo IHBI TP BapiaHTH MO3HAYEHHS [[UTYBaHb B TEKCTI:

1) nopsiakoBuii HOMep y Kpyriaux ayxkax: (1);
2) mopAAKOBHUIl HOMep Y KBaApaTHHUX AyxKKax: [1];
3) nopsaakoBuii HaAPAAKOBUIT nudpoBuUii ingexc: '

Slkmo mpi3BuIe aBTOpa HUTOBAHOI Hpali BKazaHo B mapadpasi 4yum LUTaTi BCEPEIMHI PAJKa, MO3HAYCHHS
LHUTYBAaHHS CTaBUTHCS 0J1pasy IIiCIs MPi3BHINA.

Skmo mpi3BHIe aBTOpa IUTOBAHOI Ipalli He BKa3aHO B mapadpas3i YU MUTATI BCEPEIUHI PANKA, TO3HAYCHHS
OUTYBAHHS CTABUTHCS HANPHUKIHIII MUTOBAHOTO TEKCTY IiCIS PO3IIIOBUX 3HAKIB.

Hanpuknao:

VY cBoemy mociimkenHi, Jsxouc (1) cTBepaKyE ...
VY cBoemy mociimkenHi, Jsxonc [1] cTBepmaKye ...
VY cBoemy nociijukenHi, J[oHc!

Hanpuknao:

... TIPO IO CBIAYHUTH HEMIOMAaBHE aBCTPaNifChKe MOCTiIKeHHS. (2)
abo ... PO IO CBiAYNTH HEN[OAABHE aBCTpPANiNChKe HOCTIKeHHS. [2]
abo ... IPO 10 CBIMYUTH HEIIOAABHE aBCTPATiChKE O CITiAKEHHS.>

Slkuio mpi3BuIe aBTOpa HUTOBAHOT Mpali BKa3aHO B TEKCTi OJIOKOBOI LIMTAaTH, MO3HAYCHHS LIUTYBaHHS CTa-
BUTHCS HAIPHUKIHII HIUTOBAHOTO TEKCTY IICJSl PO3IIOBUX 3HAKIB.

SIKIIo JpKepesio 3rafiy€eThesl y TEKCTi 3HOBY, HOMY HEOOXIJHO MPUCBOITH TOH cCaMUi HOMeEp.

3a3BHUUail, CTOPIHKOBHI iHTEpBal y BHYTPIMIHHO TEKCTOBOMY IOCHIJIaHHI HE 3a3HAYAETHCS, alie 3a MOTPeOHn
HOT0 MOXHA BKa3aTH HOPsAJ i3 HOPSAJIKOBUM HOMEPOM.

Hanpuknao:

VY cBoemy nmocmimxenni, Jpxounc (1 ¢3-4) cTBepaxkye ...

... OJIMH aBTOP OXapaKTepu3yBaB Ii¢ 5K "CIOHTAHHUW TepesuB CUIAbHUX MovyTTiB".(1 ¢23)
... OJIMH aBTOP OXapaKTEepPU3yBaB 1€ K "CIOHTAHHUU MEPEIUB CUIBHUX MOUYyTTiB", (2

[Ipu muTyBaHHI KiTBKOX JKEpesl OJHOYACHO, HEOOXiJHO mepepaxyBaTH KOKEH HOMEp B IYXKKaX, 4epe3 KOMY
abo tupe. Y mocunaHHi HE MOBHHHO OyTH MpoOiniB Mixk KomaMu abo THpe.

Hanpuknao:

Several recent studies [1,5,6,7] have suggested that...
Several recent studies (1,5-7) have suggested that...
Several recent studies "7 have suggested that...

YnopsaAKyBaHHS CHUCKY BUKOPUCTAHHUX JKepeJl

Cnrcok BUKOPHCTAHUX JKEPEN PO3MINMyeThcs B KiHII poOOTHM Ha okpeMiit cTopinmi. Bin Hamae indop-
MaIio, HeoOXiqHY AJs TOTO0, MO0 3HAWTH 1 OTpUMaTH OyIb-sKe JH)Kepeso, MPOIUTOBAHE B TEKCTI JOKYMEHTA.
KosxHe mxepeno, mponuTOBaHEe B poOOTi, Ma€ 3'IBUTUCA y CIIMCKY BUKOPHCTAHUX JoKeped. Tak caMo, KOXKeH
3aMHC y CMNUCKY BUKOPUCTAHUX JKEpeI Mae OyTH 3raJaHUM B TEKCTi poOOTH.

HasBa cnucky BukopucTaHux mxepen — [locunanHs. 3aroloBOK BUPIBHIOETHCA 11O LIEHTPY.

Jlxepena HyMepyIOTbCS Ta OPraHi30BYIOTHCS B MEPEJiKy NOCHJIAHb Y MOPSAKY 1X 3raJyBaHHS B TEKCTI.

MaTtepian ony6nikoBaHo 3 BuaaHHaA: MetoanyHi pekomeHaauii / aBTopu-yknagadi: O. boxenko, 0. KopsiH, M. ®egopeub ; pegkoneris: B.
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HpaBuaa 6idaiorpagivyHoro onucy AJs CIUCKY BUKOPUCTAHUX JIsKepeJl

SAxmo B myOmikamii 3a3HaYeHO BiJ OJHOTO JO MIECTH aBTOPiB, y MOCHUIIAaHHI HEOOXiHO MepepaxyBaTH iX
ycix uepe3 KoMy (IHB. OMHC CTATTi 3 )KypHary 1-6 aBTOpiB).

Sxmo aBTopiB OibIIe MIECTH, HEOOXITHO MEepepaxyBaTH MIICTHOX aBTOPIB Uepe3 KOMY Ta BKa3aTH «Ta iH.»
(muB. omuc cTaTTi 3 XypHaNy 7 1 OinmbIIe aBTOPIB).

VY mocuiaHHI HEOOXiJHO CKOPOYYBATH YHCIO CTOPIHOK, J€ 1€ MOXJIWBO, HANPUKIAA, SKIIO UTATy PO3-
MimeHo Ha ctopinkax 123-124, To B mocwmiaHHI BKa3yeThes 123-4.

SAxmo B my6xikarnii € DOI, To iforo HeoOxigHo Bkazaru miciast URL.

Heo0xigHO ckopodyBaTH HA3BU MICSIIB Yy JaTaX 3BepHEHHs/MyOIiKaIii Tomo (BiAMOBIAHO 1O MOBHHUX IIpa-
BUJI IIEBHOI KpaiHm).
HaszBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOpodeHo. [lepenik CKOpoUeHb MOXKHA Ji3HATUCS 3a IO CHIAHHAM:

e anrnomoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?®'
ykpainomoBHi: http://dndims.com/upload/files/DSTU_3582 2013.pdf'

CXEMA

NPUKNALQ

CTatTa 3 XypHany
(1-6 aBTOPpIB)

MpisBuwe1 IHigianu1,
MpisBuwe? IHiviann2,
MpisBuwe3 IHigiann3,
MpisBuwed IHiviann4,
MpisBuweb IHiyiannb,
Mpi3Buweb IHiviann6.
HasBa crarrTi.

HasBa xypHany.

Hata ny6nikauii;
Homep Tomy(Homep Bunycky):
CTopiHKOBUI iHTEpBAan.

Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmey AKO, Baspus M. Baanmogencteme BbICOKOYACTOTHbIX U
HU3KOYaCTOTHbIX KonebaHui B CUHXPOHU3Npyemom reHepartope. Masectns
BbICLLIMX y4ebHbIX 3aBegeHun. PagnoanektpoHuka. 2015 AxB 8;58(12):53-61.

CTaTtTa 3 XypHany
(7 i 6inbwe aBTOpIB)

Mpisuwe1 IHigianu1,
MpisBuwe? IHiuiann2,
MpisBuwe3 IHigiann3,
MpisBuwed IHiviann4,
MpisBuwe5 IHigianus,
MpisBuweb IHiLiann6, Ta iH.
HasBa cTaTrTi.

HasBa xypHany.

[ata ny6nikauii;

Homep Tomy(Homep Bunycky):
CTOpiHKOBWW iHTEpPBan.

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.

Batypun CA, ObsaveHko HX, JloxkiH PH, InbueHko AC, Kyp’aTta J1[, Wymko BT, Ta
iH. Po3pobka maTtemaTtnyHoOi Mofeni BigknagaHHsa caxi y dinbTpi BiAnpauboBaHmNX
rasis aBTtomobins. 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.

CTaTtTs 3 XypHany (oHnaH)

npissuwe IHidianu.

HasBa craTrTi.

HasBa xypHany [IHTepHeT].
Oata ny6nikauii [JaTta untyBaH-
HSl;

Homep Tomy(Homep Bunycky):
CTopiHkoBUIA iHTEpBan.
HoctynHo: 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 [1B. MNopiBHANLHUI aHani3
cxem KMOTI cymaTtopiB Ha 10 TpaH3ucTopax. M3B.
By30B. Pagnoan. [IHTepHeT]. 2014 Bep [unTOoBaHO
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, Naepyt OO. MatemaTuyHa Mofenb npouecy o6MiHy iHpopmaui-
et0. Cuctemmn o6pobku iHdbopmadii [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 kKHuru.

Homep BuaaHHs*.

Micue BngaHHs:
Bupaseub; Pik BuagaHHs.
KinbKicTb CTOPIHOK.

*SKLLO He neplue

Carlson BM. Human embryology and developmental biology. 4th ed. St. Louis:
Mosby; 2009. 541 p.

BeHTuenb EC. Cuctemn o6pobkn iHopmauii. Kuis: MonitexHika; 1992. 552 c.

Venttsel ES. Systemy obrobky informatsii. Kyiv: Politekhnika; 1992. 552 s.

MaTepian ony6nikoBaHo 3 BUAaHHA: MeToauuHi pekomeHgauii / aBTopu-yknapadi: O. BoxeHko, 0. KopsH, M. ®egopeub ; peakoneris: B.
C. NMawkosa, O. B. BockobowHikoBa-l'ysesa, A. €. CowunHcbka, O. M. bpy# ; HaykoBo-TexHiyHa 6ibnioTteka im. . |. [leHnceHka HauioHanbHoro
TeXHiYHOro yHiBepcuteTy YKkpainu «KniBcbkuii noniTexHiyHui iHcTUTYT imeHi Iropsa Cikopcbkoro» ; YkpaiHcbka bibniotedna acouiauis. — Kuis : YBA,

2016. — EnexTpoH. Bua. — 1 enektpoH. onT. anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.

920



MpisBuwe pepaktopa IHigianu, |O'Campo P, Dunn JR, editors. Rethinking social epidemiology: towards a science
° pepakTop. of change.
© HasBa kHUrU. Dordrecht: Springer; 2012. 348 p.
o J Homep BugaHHs*.
3 ‘.:“[ Micue BngaHHa: Bugaseub; [epacumoB BM, pegaktop. IHTenekTyanbHi CUCTEMU NIATPUMKUN PilleHb MEeHeaX-
x & Pik BuoaHHs. MeHTy. JIbBiB: MAKHC;2005. 119 c.
© KinbKicTb CTOpIHOK.
*AKLWO He nepLe
= MpisBuwe IHiLianu. Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 7th ed.
s HasBa kHuru. Philadelphia: Lippincott Williams & Wilkins; 2005. Chapter 29, Endometriosis;
x Homep BngaHH4. p. 1103-33.
o Micue BngaHHsa: Buaaseub;
= Pik BugaHHs. LWyminin OP, pepakTtop. Bowosuin ctatyt CyxonyTHux Bincbk. Kuis: KCB 3CVY;
S Homep posginy, Hassa posginy;|2010. YacTtuHa 2, batanbioH, poTa; c. 172-184.
T CTOPIHKOBWUI iHTEpBan po3giny.
MpizBuwe IHigianu. Schiraldi GR. Post-traumatic stress disorder sourcebook: a guide to healing,
© Ha3sBa Beb-cTopiHku [IHTepHeT]. |recovery, and growth [Internet]. New York: McGraw-Hill; 2000 [cited 2006 Nov 6].
I Micue BupgaHHsa: CnoHcop BebG-|446 p. Available from: http://books.mcgraw- hill.com/ getbook.php?isbn=007139
2 = canta/Bupaseusb; 3722&template=#toc DOI: 10.1036/0737302658
£ z Pik BuaaHHA [gaTta uuTyBaHHA].
2 KinbKicTb CTOPiHOK. HaxHo Il. IcTopis gepxaBu i npaBa: HaB4. NocCi6H. Ansa ctya. BH3 [IHTepHeT]. Knis:
w OoctynHo: URL DOI: Llyn; 2013 [uuToBaHo 2016 Ciy 20]; 658 c. JocTtynHo: http://culonline.com.ua/
index.php?newsid=820
MpisBuwe IHigianu. O’BRIEN KA. THE PHILOSOPHICAL AND EMPIRICAL INTERSECTIONS OF CHINESE
Hasea po6oTu [Tun poboTu]. MEDICINE AND WESTERN MEDICINE [DISSERTATION]. MELBOURNE, AU; MONASH
== Micue BuagaHHa: UNIVERSITY; 2006. 439 P.
gé’ YctaHoBa, B fAKii HagpyKoBaHO
_g '053. po6orTy; WWBAUYKA MT. BIACTUBOCTI PO3B'SA3KIB CTOXACTUYHUX OUGEPEHLUIANIbBHO-®YHKLIO-
© 0 Pik BupaHHs. HANBbHUX PIBHAHb 3 HECKIHYEHHOIO MICNALIEIO [AUCEPTALIA]. YEPHIBLI: YEPHIB.
o =y KinbKicTb CTOpPIHOK. 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 IHiuianu. HasBa po-|Bianchi M. Multiscale fabrication of functional materials for regenerative medicine
3 6otn [Tun po6oTtu B IHTepHerTi]. [[dissertation on the internet]. Bologna, IT: University of Bologna; 2011. [cited
= Micue BugaHHsa: Bupaseub; Pik|2012 Dec 07]. Available
83 BUAaHHA. [umToBaHo [lartal. from: http://ezproxy.lib.monash.edu.au/login?url=ht tp://dx.doi.org/10.1007/978-
g_z OoctynHo: URL DOI: 3-642-22881-0
o I
S g MyctoBa MT. AHaniTu4Hi Ta CTaTUCTUYHI MOAeni OUiHIOBAHHA MOKa3HUKIB edek-
@ ] TUBHOCTI yHKLioHYyBaHHS call-ueHTpiB [aucepTauia B IHTepHeTi]. YepHiBui: Yep-
<z HiB. Hay. yH-T; 2014. [unToBaHo 2016 Ciy 20] OJocTtynHo: http://www.disslib.org/
;[ analitychni-ta-statystychni- modeli-otsinjuvannja-pokaznykiv-efektyvnosti.html
T
= MpisBuwe IHivianu. Hasea mate- | Grassby AJ. Health care in the multi-cultural society. In: Walpole R, editor. Rural
© piany. B: lpisBuwe pepaktopa|Health. Proceedings of the Rural Health Conference of the Royal Australian
g IHiuianu, pepaktop. Hasa Bu-|College of General Practioners; 1978; Melbourne.
E naHHA. MaTtepianu koHgepeH- | Melbourne, AU: The Royal Australian College of Practioners; 1979. p. 49-50.
9 uii Hasa; [aTta KoHMepeHUuil;
5o Micue koHgepeHLuii. Micue Bu-|Abpamos O, diHaHCcOBI MexaHi3mu 3abe3neyeHHs peanisauii noptdento iHHoBa-
g naHHs: Bugaseub; Pik BugaHHs. |uinHmux npoekTiB nignpuemcts Ykpainu. B: Pegbko OB, pegakTtop.
3§ 5 CTOPIHKOBWW iHTEpBan. Matepianu VI Bceykp. Hayk.-npakT. koHd. Cy4acHi nigxoaun Ao ynpasmiHHSA nig-
5 o npuemcteoM; 2015 Keit 15-17; Knis. Kuis: HTYY «KIll»; 2015, c. 15-20.
ao a6o
g_g- Harris AH, editor. Economics and health. Proceedings of the 19th Australian
Ih MpisBuwe pepaktopa IHiyianm, |Conference of Health Economists; 1997 Sep 13-14; Sydney, AU. Kensington
x ®© pepaktop(n). Hasea BuaaHHsA.|(AU): School of Health Services Management, University of New South Wales;
= HasBa matepianiB koHdepeHuii; | 1998.
o Oata koHdepeHuii; Micue KOH-
) depeHuii. Micue BupgaHHa: Bu-|[Ody6poska ®J1, pegaktop. Matepianu VIl International Conference on Antenna
© naBseub; Pik BugaHHs. Theory and Techniques (ICATT); 2012 Tpas 10-12; XapkiB, XapkiB: Xapk. Hau.
= YH-T pagioenektp.; 2012.
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MaTepianu KoHepeHUin (ENeKTPOHHI):

Mpissuwe IHigianwn.

Hassa maTepiany.

B: HasBa koHdepeHuii [IHTep-
HeT]; JaTa KoHdepeHUiT;

Micue koHdepeHuil.

Micue BUOAHHS: Bupaseupb;
[aTta BugaHHa [unTtoBaHo [aTtal;
CTopiHKkOBMI iHTepBan.
OoctynHo: URL a6o Hasea B[.
abo

MpisBuwe pegaktopa IHiuianw,
penakTop.

Hassa BuaaHHs [IHTepHeT].
MaTtepianu koHdepeHUii

Hasea; [daTta koHdepeHuii; Mic-
Le KoHdepeHLUii.

Micue BugaHHa: Bugaseub; [um-
ToBaHo [aTa].

OoctynHo: URL abo Hasea B[.

Murphy KA. Safe at heart: an empowerment approach to relationship abuse
prevention. In: Connecting Research and Practice in Relationships [Internet];
2009 Nov 7-8; QUT Kelvin Grove Campus, AU. Melbourne (AU): Australian
Psychological Society; 2009 [cited 2012 Dec 18]; p. 28-34.

Available from: http://search.informit.com.au/documentSummary;
dn=203435761811048;res=IELHEA

AbpamoB [10. ®iHaHcOBi MexaHi3amu 3abe3neveHHs peanisauii nopTdento iHHO-
BaUiHUX NPOEKTIB NignpuemMcTB YkpaiHu. B: Matepianu VI Bceykp. Hayk.-npakT.
koHd. CyyacHi nigxoau Ao ynpaBniHHA nianpunemctBoM [IHTepHeT]; 2015 KBiT 15-
17; Knis.

Knie: HTYY «KII»; 2015 [untoBaHo 2016 Ciy 20]; c.

15-20.

DoctynHo: http://sit.nuou.org.ua/article/view/3721 0

Bashook PG, Miller SH, Parboosingh J, Horowitz SD, editors. Credentialing
physician specialists: a world perspective [Internet]. Proceedings; 2000 Jun
8-10; Chicago. Evanston (IL): American Board of Medical Specialties, Research
and Education Foundation; [cited 2006 Nov 3]. 221 p. Available from: http://www.
abms.org/publications.asp

Oy6poeka ®J1, pegaktop. Martepianu VIl International Conference on Antenna
Theory and Techniques (ICATT) [IHTepHeT]; 2012 TpaB 10-12; XapkiB, XapkiB:
Xapk. Hau. yH-T pagioenexTp.; [unToBaHo 2016 Ciy 20]; 112 c. JocTynHo: http://
icatt.org.ua/proc/

= MpisBuwe IHiviann abo Hasea|Diabetes Australia. Diabetes globally [Internet]. Canberra ACT: Diabetes
s )E opraHisauii. Australia; 2012 [updated 2012 June 15; cited 2012 Nov 5]. Available from: http://
z 8 8 HasBa cTopiHku [IHTepHeT]. www.diabetesaustralia.com.au/en/ Understanding-Diabetes/Diabetes-Globally/
o ey Micue BugaHHsa: Bugaseub; [laTta
& 3% abo pik BugaHHsA BupaBHuua cnyx6a YPAH. HaykoBa nepioauka Ykpainu [IHTepHeT]. Knis: Bugas-
g 2 | [oHoBneHo OaTa; umtoBaHo [atal. | Huua cnyx6a YPAH; 2013 [oHoBneHo 2016 Ciy 10; yutoBaHo 2016 Ciu 20]. Jo-
OoctynHo: URL cTynHo: http://journals.uran.ua/
= Mpissue IHiyianwn. Rowe IL, Carson NE. Medical manpower in Victoria. East Bentleigh (AU): Monash
E HasBa 3BiTYy. University, Department of Community Practice; 1981. 35 p. Report Ne: 4.
@ ® - |Micue BuaaHHs:
gz % |Buaaseus; Henin €H. BucokoBunbipHi pe3oHaHCHO-TYHenbHI KpucTanonodibHi npuctpoi 06-
I % [Nata BugaHHs. po6bku curHanie. Knis: HTYY "KMI"; 2011. 119 c. /6 Ne2332-n.
> 8 |KinbkicTb CTOPIHOK.
(: Homep 3BiTY. Nelin YeN. Vysokovyribni rezonansno-tunelni krystalopodibni prystroi obrobky
F syhnaliv. Kyiv: NTUU "KPI"; 2011. 119 s. D/b Ne2332-p.
T |MpisBuwe Ixidianu. Li Z, Zeki R, Hilder L, Sullivan EA. Australia's mothers and babies 2010 [Internet].
© E 'S |Hasea 3BiTy [IHTepHeT]. Canberra (AU): AIHW; 2012 [cited 2012 Dec 18]. 132 p. Cat. No.: PER 57.
Fa S Micue BngaHHs: Available from: http://aihw.gov.au/publication- detail/?id=60129542376
8z © |Bunaseus;
23 < [ata BupaHHa [untoBaHo [aTta].|HeniH €H. BucokoBubipHi pe3oHaHCHO-TYyHernbHi KpuctanonoidHi npuctpoi o6-
S £ 5 |KinbkicTb cTopiHOK. po6ku curHanie [IHTepHeT]. Knie: HTYY "KMI"; 2011 [unToBaHo 2016 Ciy 20]. 119
28 |Homep 3giTy. c. [1/6 Ne2332-n. JocTynHo: http://ela.kpi.ua/handle/123456789/4753
2 | fOoctynHo: URL DOI
MpisBuwe BnHaxigHuka IHiuianu, |Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flexible endoscopic
BUHaXigHUK; grasping and cutting device and positioning tool assembly. United States patent
HasBa nateHTOBRacHuka, 20020103498. 2002 Aug 1.
naTeHTOBMNACHUK.
HasBa BuHaxonay. myxos O3, XapxoTta I'l, ArypoBa IB, lNMpoxopoBa Cl, BuHaxigHukn; [JoHeLbKui
£ Homep nateHTy™. 6oTaHiyHun cag HAH Ykpainu, nateHToBnacHuk. Cnocib BukopuctaHHs ranodi-
o [aTa ny6nikauii. TiB Ana gemiHepanisauii egadoToniB TeXHOreHHMx 3emMenb. MateHT Ykpainm Ne
= 83384. 2013 Bep 10.

*BKasaTtu KpaiHy

Hlukhov OZ, Kharkhota HI, Ahurova 1V, Prokhorova Sl, vynakhidnyky; Donetsky
botanichny sad NAN Ukrainy, patentovlasnyk. Sposib vykorystannia halofitiv dlia
demineralizatsii edafotopiv tekhnohennykh zemel. Patent Ukainy Ne 83384.
2013 Ver 10.

ABTop-yknanad: Mapis @enopens
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REQUIREMENTS FOR REGISTRATION TO SUBMIT
PUBLICATIONS TO THE MEDICAL SCIENTIFIC-PRACTICAL JOURNAL
«Neonatology, Surgery and Perinatal Medicine»
2022
Chapters of the journal:
e Organization and the prospects of perinatal aid development in Ukraine
e Results of theses and scientific-research works:
- Neonatology
- Resuscitation and intensive care of newborns
- Neonatal surgery
- Perinatal medicine
- Pediatrics
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- Physiology and pathophysiology
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Discussion club
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principles of the academic society can be considered as authors.

The editorial staff of the journal edits and translates a complete text of the article/ extensive summary for the
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