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2. Optimizing the diagnosis of hereditary metabolic diseases in newborns and children in the first year of life.

Pedepar:

1. Meta guceprauiiiHoi po60TH — ONTUMI3yBaTH iaTHOCTUKY CIIaJKOBUX XBOPOO 006MiHy peuoBuH (CXOP) y
HOBOHAPOJ)KEHUX i JliTeil IepIIoro poKy KUTTs LIISIXOM BU3HAY€HHs pedepeHTHUX iHTepBaiis — mapkepiB CXOP,
IIPOBEEHHS KJIiHIKO-1a60paTOPHUX, 6i0XiMiYHUX 3iCTaB/IEHb, PO3POOKOIO AJITOPUTMY MEIUKO-IiarHOCTUYHOTO
cynposoay. CXOP HanexaTs o Tpynu oppaHHUX 3aXBOPIOBaHb. Maii’ke TpeTUHA BUIAIKIB CMEPTI JiTe Mepuoro
POKY >KUTTS B YKpaiHi [10B’s13aHa 3 HasIBHICTIO HEPO3ITi3HAHOTO CIIaJKOBOrO META00JIiYHOT0 3aXBOPIOBAHHS, Cepe],
akux 10% «HeBU3HAYEHUX CTaHiB», 15% «CTaHiB, 110 BUHUKAIOTh Y [TepUHATAIbHUN NIepiofn», 8% «CUHIPOMY

panToBoi cMepTi HEMOBJIAT». Ha CbOrOAHIIIHIN IeHb BiCYTHI YiTKi MeXi 3Ha4eHb MapKepHUX pedoBuH CXOP pia



yKpaiHChKUX AiTel. [lucepTauiiiHa po60oTa MPUCBsSY€Ha BUPILIEHHIO sy 3aBAAHb, SKi 0JIrajy y BCTAHOBJIEHHI
rPaHUYHUX PiBHIB KOHLIEHTpaLill MapkepHUX aHaiTiB 31 CXOP ns KOropTu yKpaiHChKUX [iTeH, 3iCTaBJIeHHI
IPAaHMYHUX PiBHIB KOHLIEHTpALill MAPKEPHUX aHAJIITIB CepeJl JOHOMIEHMX i [IepeIYacHO HAPOIKEHUX HiTel Ta y
rpyIli Nepes4acHO HapOIKEHUX [IiTel B 3aJIe’KHOCTI Bif Macu Tija, yIOCKOHAJIIEHHI METOOUKHY 3a60py KalilspHOi
KPOBi B HOBOHAPO/IKEHUX [1JIs1 IIPOBELEHHS PO3MKUPEHOro HeoHaranpHoro ckpuHinry (PHC), po3po6ui Ta
BIIPOBAJIKE€HHI KiIiHIKO-AiarHocTnyHOro anroputmy i CHEKLIST Megu4HOro CyrnpoBojly HOBOHAPOIKEHUX i3
nigo3poto Ha CXOP. PeTpocneKTUBHO CEJIEKTUBHO B pOOOTY 0yJ10 BiibpaHo 399 gitel, 110 BilOBiAanu KpUTEPiIM
BKJIIOUE€HHS. KpuTepisiMu BKIIIOYEHHS B NOCIII)KEHHS OyJIu: OiTH, HapoKeHi BIponosxk 2020-2022 pp. B Y «IITAT
iM. akaz. O.M. Jlyk'sHoBoi HAMH Vkpainu», recrauiiinuii Bik (I'B) 26-42 Tv>kHi; HeOHaTalbHUM [1€Piof; OTPUMAaHHS
Io6poBiNbHOI iHPOPMOBaHOi 3rofiy Bifi 6aThKiB/ONIKYHIB NaljieHTa 6paTu yyacTh y fociinxeHHi. byno chpopmoBaHo
nociigKyBaHi rpynu: I rpyny ckianu 339 pakTU4HO 340POBUX AOHOLIEHUX AiTEN 3 MACOIO Tijla ITPY HApOIKEHI
>2500 r, y II rpynty BBi#imin 60 nependacHO HAPOIPKEHUX AiTeH, SIKi 3aJIe’KHO Bifl MacH Tijla IPU HApOKEeHHI
posmnoginsnack Ha 2 niarpynu: o 1A nigrpynu ysifimso 39 HEMOBJIST 3 MAJIOKO MAcolo Tijla Ipyu HapoaKkeHHi (MMT,
1500-2499 1), no IIb rpynu - 21 guTHHA 3 Ay>KE MAJIOK0 MaCOIo Tisla npu HapomkeHHi (IMMT, <1499 r). 3a6ip
KaIliJISIPHOI KPOBIi Ha TeCT-KapTKu 1715 nposeneHHs: PHC 31iICHIOBABCS Y JOHOLIEHUX AiTel Ha 48-72 roauHi )XUTTH,
Ta Ha 7-11 106y y nepenyacHO HapoOIpKeHUX. B pe3ysibTaTi BAKOHAHHS OUCepPTaLifHOTO NOCIiI)KeHHSs BIeplle
BCTaHOBJIEHO pedepeHTHi iHTepBanu 77 fiarHocTUyHUX aHasiTiB 31 CXOP 1151 KoropTu yKpaiHCbKUX HiTei, siKi
3HAXOAWJINCH B Jiama3oHi Bif 2,5 10 97,5 MponeHTusIi 1171 KOXKHOTO TTOKa3HUKA cepe]l 3[0POBUX TiTeN.
BcraHoBieHO, 10 3HaYeHHs 39 MOKA3HUKIB Cepejl IPyI OOCTEeKEHUX AiTel 3aexkats Bifg macu Tina (p<0.001).
BpaxoBytouu BiporiHy BilMiHHICTb TIOKa3HUKIB peepeHTHUX iHTepBaJliB 110 3a3HaYeHUM aHajitam (Biz p<0.001 no
p<0.0001) y nepefyacHO HApOIKEHNUX AiTe€H Bif] JOHOIIEHUX HOBOHAPOAKEHUX [IOLJIbBHO PO3POOUTH pedEPEHTHI
iHTepBany 6e3nocepeiHbO i NepedacHO HapPOIKEHUX JiTeH, 0 € IPeIMETOM ITOJAJbIINX AOCTiIKeHb. Y 38
nepenyacHoO HapoIpKeHux aitei (63,3%) 6ysa HeoOXigHICTb TpOBeJeHHs pe-TecTiB. KpiMm Toro, y rpyIi nepegyacHo
HapoxeHux fitert 3 IMMT BinxuseHHs AiarHOCTUYHUX aHajliTiB Bigmivasnocs no 26 aHanitam CXOP (34%), npoTtu
20 pianoctnyHux aHaniTiB CXOP (26%) y niteit 3 MMT. HaltuacrTile fiarHOCTOBaHa BiIMiHHICTb aHAJIITiB:
C18:2/C16, C14:1/C16, C5/C8 IS, C18:1/C16, C5/C3, ki MOTEHLiliHO Bif[IOBiIal0Th 32 MOPYIIEHHS OOMiHY KUPHUX
KUCJIOT Ta opradivni auunypii. Ilix yac npoBeneHHsI HEOHATAIbHOIO CKPUHIHTY KOXKeH TpeTill 3pa3ok (120 Bunaaxis
3a00py KamilsIpHOi KPOBi HA TECT-KapTKy) O6yB Bii6pakoBaHUIl HA IpeaHaJliTUMHOMY eTalli. KpiM Toro, BCTaHOBJIEHI
3aKOHOMIPHOCTI y NepeyacHO HapOKEHUX MiTel OyIy MigIPyHTSIM JOMOBHEHHS METOAMKU 3a00py KamispHOi
KPOBi Ha TeCT-KapTKH Iif1 4ac nposeneHHss PHC. Po3po6ieHuil i BMpOBaisKeHUH KITiHIKO-T[iarHOCTUYHUN aJITOPUTM
i CHEKLIST Mmenu4yHOro cynpoBoly HOBOHaPOIKEHUX i3 Mifo3poto Ha CXOP 103B0JIUB IIPH OTPUMAaHI TO3UTUBHUX

pe3yJIbTaTiB CKOPOTUTHU TEPMIHU IiarHOCTUYHOrO nowmyky CXOP 3 3 1o 1 micsn4.

2. The dissertation aims to optimize the diagnosis of hereditary metabolic diseases (HMDs) in newborns and
infants during their first year of life. This will be achieved by establishing reference intervals for HMD markers,
conducting clinical-laboratory and biochemical comparisons, and creating an algorithm to support medical-
diagnostic procedures. HMDs belong to the group of orphan diseases. Almost a third of the cases of death of
children in the first year of life in Ukraine are associated with the presence of an unrecognized HMD, including
10% of «unspecified conditions», 15% of «conditions occurring in the perinatal period», 8% of «sudden infant death
syndrome». To date, there are no clear limits of the values of markers of HMDs for Ukrainian children. The
dissertation is devoted to the solution of the main scientific task, which was to establish the limit levels of
concentrations of marker analytes of 31 HMDs for a cohort of Ukrainian children. Current tasks included
comparing the limit levels of concentrations of marker analytes 31 HNDs for full-term and premature children,
comparison of the limit levels of concentrations of marker analytes 31 HMDs in the group of premature children
depending on body weight, improving the technique of taking capillary blood from newborns for early neonatal
screening, development and implementation of a clinical diagnostic algorithm and CHECKLIST for medical support
of newborns with suspicion of HMDs. Retrospectively, 399 children who met the inclusion criteria were selected
for the study. The criteria for inclusion in the study were: newborns during 2020-2022 at the SI «Institute of
Pediatrics, Obstetrics and Gynecology named after Academician O. M. Lukyanova of the National Academy of



Medical Sciences of Ukraine», gestational age (GA) 26-42 weeks; neonatal period; obtaining voluntary informed
consent from the patient's parents/guardians to participate in the study. The research groups were formed: the
first (I) group consisted of 339 practically healthy full-term children with a birth weight of >2500 g, which
corresponded to 85% of the studied newborns, the second (II) group included 60 preterm babies. Depending on
body weight, newborns were divided into 2 subgroups. The IIA subgroup included 39 babies with low birth weight
(LBW, 1500-2499 @), and the IIB group - 21 children with very low birth weight (VLBW, <1499 g). During neonatal
screening, blood samples were taken on test cards at 48-72 hours of life for full-term babies and at 7-11 days for
premature babies. As a result of the dissertation research, the reference intervals of 77 diagnostic analytes of 31
HMDs for a cohort of Ukrainian children were established for the first time, ranging from 2.5 to 97.5 percentiles for
each indicator among healthy children. It was established that the values of 39 indicators among groups of
examined children depend on body weight (p<0.001). Considering the likely difference in the indicators of the
reference intervals for the specified analytes (from p<0.001 to p<0.0001) in premature babies from full-term
newborns, it is advisable to develop reference intervals directly for premature babies, which is the subject of
further research. Thirty-eight prematurely born children (63.3%) need retested retests. In addition, in the group of
premature babies with VLBW, the deviation of diagnostic analytes was noted for 26 HMD analytes (34%) against 20
HMD diagnostic analytes (26%) in children with LBW. The most frequently diagnosed analyte differences are
C18:2/C16, C14:1/C16, C5/C8 IS, C18:1/C16, and C5/C3, potentially responsible for fatty acids disorders and
organic acidurias. Every third sample (120 cases of capillary blood sampling on test cards) was rejected during
neonatal screening at the preanalytical stage. In addition, the established regularities in premature babies were the
basis for supplementing the technique of taking capillary blood on test cards during expanded neonatal screening
(ENS). The developed and implemented clinical-diagnostic algorithm and CHECKLIST for medical support of
newborns with suspicion of HMDs made it possible to reduce the period of diagnostic search for HMDs from 3 to 1
month if positive results were obtained.
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dopma BiracHocTi:

Cdepa ynpaBiriHHS: HaujoHanbHa akazieMis MEIMYHUX HayK YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: AkafemivyHui1

VIII. 3aKkJII04Hi BiZoOMOCTi
Biacue Ipizsume Im'st [To-6aTbKOBI [HManpin Oser lenHaninosuy

TOJIOBH pajgu

Bnacue IpisBume Im'a [To-6aTbKOBI [Hanpin Oner I'eHHaAi0BITY

TOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY Kgamnina JI.B.

00JIiKOBUX JOKYMEHTIB

PeecTparop VkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




