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HU3bKOPIiBHEBUM 3alajI€HHSIM

2. Differentiated approach to the management of children with different phenotypes of obesity associated with
chronic low-level inflammation

Pedepar:

1. lnst mocsArHeHHS [TOCTaBJIeHOI METH i BUpilIeHHs 3aBIaHb JOCiIKeHHsI Hamu obcTeskeHo 500 miteit Bikom 6-18
POKiB, 3 sIKuX NpoJiikoBaHo 350 miteit 3 oxupinasam Ta 100 giteit 3 LI 1 Tuny. KonTposeHy rpymy npegcrasuau 50
niteii 6e3 oxxupinHs. Cepeq fiTeil 3 OKUPIHHAM, YK iHJIEKC MacH Tijla nepeBullyBaB 95-11 epLeHTUIb 3a
pekoMmeHpanismu koHcopuiymy IDEFICS, 6ysnu BinokpemieHi i rpynu cnocrepexxeHHs 3 MHO ta MUO, siki
mifssraaym OgHOPiYHOMY KaTAMHECTUYHOMY CIIOCTEPEXKEHHIO [1J151 BU3HAYEHHSI TIEPCOHI(PIKOBAHOTO MPOTHO3Y
00€COreHHUX HaCJIiIKiB 3 ypaxXyBaHHSIM iHIMBiTyaJbHUX OCOOJIMBOCTEN FeHOTUIY Ta AU epeH1ilioBaHOrO
aJITOPUTMY BEJIEHHS [iTe€H 3 OKUPIHHAM Ha OCHOBI OLiHKU [iarHOCTUYHOI LIIHHOCTI KJIiHIKO-T€HETUYHUX MapKepiB
Ta aHasi3y e(PeKTUBHOCTI BIIJIMBY KOMIIJIEKCHOI MDKIMCLUIITIIHAPHOI TPOrpaMy YIIpaBJliHHS Macolo Tisa (weight

management program - WMP) ta ¢papmakoTeparii (anti-obesity medications — AOM) Ha epeKTUBHICTb JIiKyBaHHSI



OXUpiHHA y giteit. [litu 3 Bnepuie BussaeHum L] 1 tuny (n=100) 3 oxxupinnsam ta IMT, 1m0 He niepeBuiyBaB 85-i
[epLEeHTUIb MiAISIraay OHOPIYHOMY KaTaMHECTUYHOMY CIIOCTEPESKEHHIO 17151 TO0YJ0BM MaTeMaTUYHOi Mogei
IIPOTHO3YBAaHHSI HEKOHTPOJIboBaHOro nepediry 1111 1 tuny. Ha oCHOBI CKpUHIHTY T€HOMIB Ta JOCiIKEHHS
OJHOHYKJIEOTUIHMX BapiaHTiB (single nucleotide variants - SNV) reHis, BUsIBJI€EHO T€HOTUINU ['€HIB - KAHIUIATIB,
BiNoBizambHUX 32 POPMYyBaHHS META00JIOMIB 3 XapaKTepHUMU NaTo@isionoriynumu msxamu L1, mo
3YMOBJIIOIOTb PU3UK (OPMYBaHHS IPOrPECY0Y0i BTPaTy aJleKBaTHOI ceKpellii iHCyiHy O-KJliTUHaMH, YacTo Ha TJi
iHCYJIIHOPE3UCTEHTHOCTI, @ TAKOXX pO3p00JIEHO MaTeMaTUYHy MOZEJIb IPOrHO3YBAaHHS HEKOHTPOJIbOBAHOTO
nepe6iry aBroimynsHoro LI 1 Tuny (abcomoTHOi iHCYI1iHOBOI HegocTaTHOCTI). PO3p06s1eHO anropuTm
[IPOTHO3yBAaHHS MeTa0O0JIIUHO HE3LOPOBOrO OXKUPIHHS y JiTel 3a paxyHOK BUOKPEMJICHHS TapreTHUX IPYIL
nanjieHTiB-HOCIiB KJlaCTepHUX acoljallill OHOHYKJIEOTUJHUX BapiaHTiB I'eHiB, 10 1OB’s13aHi 31 CMaKOBUMU
ynopo6aHHsmu: reHotunt CG SNV rs713598 reHa uneHa 38 cmakoBoro peuenropa 2 (taste 2 receptor member 38 -
TAS2R38); mo BriinBaooTh Ha aneTut: renoturl TT SNV rs3790435 rena snentuHoBoro petenrtopa (leptin receptor
gene - LEPR), renotun AT SNV rs4684677 rena rpesiny (ghrelin - GHRL); renotunu GA SNV rs3765468, CC
rs1042044 rena peuenropa raokaronnoaioHoro nenruga 1 (glucagon-like peptide 1 receptor - GLPIR), renotun GG
SNV rs754635 rena xosenuctokinina (cholecystokinin — CCK); mo BNiMBaloTh Ha afyIioreHes Ta JiligHuN CTaTyc:
reHotunu AG rs2287142, CC rs17823223 rena, aco1ilioBaHOro 3 XMPOBOIO Macolo Tijla Ta o>xupiHHg (fat mass and
obesity-associated - FTO), renorun CT SNV rs1800139 rena nporeiny, CIOpiHEHOT0 3 PELeNITOPOM JIiONPOTEiHIB
HU3bKOI WinbHOCTI 1 TNy (low-density lipoprotein receptor-related protein 1 - LRP1), renotunu CG SNV rs738409,
CT SNV rs738408, GA SNV rs4823173 ta AG SNV rs2072906 reHa npoTeiHy, o MiCTUTh NAaTaTUHIOLIOHNI IOMEH
docdoninasu 3 (patatin-like phospholipase domain-containing protein 3 - PNPLA3); mo acouiifioBaHi i3 XxpoHiYHUM
HU3bKOPIBHEBUM 3anasieHHsIM: reHoTunu AG SNV rs12721365, rs2228572 reHa peuenrtopa Bitamina D (vitamin D
receptor — VDR), renotunu AG rs3213891, GA rs3213890, CT rs3754689 rena nakrasu (lactase — LCT) ta reHotun GA
rs1057031 reHa MiHIXPOMOCOMHOTO KOMILJIEKCY ITiTTPUMKU KOMIIOHEHTY 6 (minichromosome maintenance complex
component 6 - MCM6). Po3po6sieHi crioco6u NpOrHO3yBaHHSI HEKOHTPOJIBOBAHOTO N1ePediry 1yKpoBoro aiadety 1
THUITy Ta META00JIIYHO HE3IOPOBOIO O>KUPIiHHS, €(PEKTUBHOCTI JIIKyBaHHS iTel 3 pi3HUMU (PEHOTUIIAMU OXXKUPIHHS
IO3BOJISIIOTh YAOCKOHAIUTY TaKTHKY BeIEeHHS TaKuX JiTell. Bucoka epeKTUBHICTb 3aIIPOIIOHOBAHNX HAMU
aJITOPUTMIB 103BOJIMJIA IMIIZIEMEHTYBATH iX B IPAKTUKY JiKyBaJbHO-TIPO(PisaKTUYHUX ycTaHOB. Came
IvdepeHLifoBaHM NiAXiA 00 BeeHHs AiTel 3 pisHUMU (EeHOTUNIaMU OKUPIiHHS, 100 [IOKPAlIEHHs CTaHy
iMYHOJIOTIYHOTO Ta META60JIIUHOTO 3[I0POB'sl cCepe, IPYNU «BUCOKOTO PU3MKY» 33 IIyKPOBUM JiabeToM,
yIOCKOHAaJIEHHS IePCOHI(IKOBaHOTO BeJI€HHS XBOPUX 3 OXKUPIHHIM Ta aCOLiOBAaHUX 3 HUM yCKJIaJHEHD,

npodinakTUKY iHBAJIIAHOCTI 3 AUTUHCTBA i 3yMOBJIIOIOTh MEIMYHY Ta COLjabHY aKTyaJbHICTb Liiei npobyiemu.

2. To achieve the set goal and solve the research tasks, we examined 500 children aged 6-18 years, of which 350
children with obesity and 100 children with type 1 diabetes were treated. The control group was represented by 50
non-obese children. Among children with obesity, whose body mass index exceeded the 95th percentile according
to the recommendations of the IDEFICS consortium, two observation groups with MHO and MUO were
distinguished, which were subject to one-year catamnetic observation to determine a personalized prognosis of
obesogenic consequences, taking into account the individual characteristics of the genotype and a differentiated
algorithm for the management of children with obesity based on the assessment of the diagnostic value of clinical
genetic markers and the analysis of the effectiveness of the comprehensive interdisciplinary weight management
program (weight management program - WMP) and pharmacotherapy (anti-obesity medications - AOM) on the
effectiveness of the treatment of obesity in children. Children with newly diagnosed type 1 diabetes (n=100) with
obesity and BMI not exceeding the 85th percentile were subject to one-year follow-up to build a mathematical
model for predicting the uncontrolled course of type 1 diabetes. Based on the screening of genomes and the study
of single nucleotide variants (SNVs) of genes, the genotypes of candidate genes responsible for the formation of
metabolomes with characteristic pathophysiological pathways of diabetes, which determine the risk of the
formation of a progressive loss of adequate insulin secretion by o-cells, often against the background of insulin
resistance, were identified. , and also developed a mathematical model for predicting the uncontrolled course of
type 1 autoimmune diabetes (absolute insulin deficiency). An algorithm for predicting metabolically unhealthy



obesity in children was developed by identifying target groups of patients who carry cluster associations of single-
nucleotide variants of genes associated with taste preferences: the CG SNV rs713598 genotype of the taste 2
receptor member 38 gene (TAS2R38); affecting appetite: genotype TT SNV rs3790435 of the leptin receptor gene
(LEPR), genotype AT SNV rs4684677 of the ghrelin gene (GHRL); genotypes GA SNV rs3765468, CC rs1042044 of the
glucagon-like peptide 1 receptor (GLPIR) gene, genotype GG SNV rs754635 of the cholecystokinin gene (CCK);
affecting adipogenesis and lipid status: genotypes AG rs2287142, CC rs17823223 of the gene associated with fat
mass and obesity-associated (FTO), genotype ST SNV rs1800139 of the protein gene related to the low-density
lipoprotein receptor type 1 (LRP1), genotypes CG SNV rs738409, CT SNV rs738408, GA SNV rs4823173 and AG SNV
rs2072906 of the patatin-like phospholipase domain-containing protein 3 gene (PNPLA3); associated with chronic
low-level inflammation: genotypes AG SNV rs12721365, rs2228572 of the vitamin D receptor (VDR) gene, genotypes
AG rs3213891, GA rs3213890, CT rs3754689 of the lactase gene (LCT) and genotype GA rs1057031 of the
minichromosomal maintenance component gene 6 (MCM6). Developed methods of predicting the uncontrolled
course of type 1 diabetes and metabolically unhealthy obesity, the effectiveness of treatment of children with
various phenotypes of obesity allow to improve the tactics of managing such children. The high efficiency of our
proposed algorithms made it possible to implement them in the practice of medical and preventive institutions.
Analysis of effectiveness demonstrates that the strategy of searching for new markers - candidates in the
pathogenesis of low-level inflammation in obesity and its associated complications in the children population
allows to reduce the metabolic risk of morbidity for the mentioned diseases by predicting it at the early diagnostic
stage, to personalize therapy and, in general, to prevent threatening life is complicated. The high efficiency of our
proposed algorithms made it possible to implement them in the practice of medical and preventive institutions. It
is the differentiated approach to the management of children with various phenotypes of obesity, the
improvement of immunological and metabolic health among the "high-risk" group for diabetes, the improvement
of personalized management of patients with obesity and associated complications, the prevention of disability
from childhood, and the condition of medical and social relevance of this problem.
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HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisL: meToau, TeOpii, rirnoresy; METOANYHI JOKYMEHTH



ConiaJIbHO-€EKOHOMIYHA CI‘IpﬂMOBaHiCTb: TIOJIIIIEHHS SIKOCTI )KUTTS Ta 3[,0POB'SI HACEJIEHHS,

eeKTUBHOCTI [AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0118U006629; 0120U101324; 0123U105100

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Omenpuyenko JlrogMmusa IBaHiBaHa

2. Liudmyla Omelchenko

KBasigikanis: n.men.n., npodecop, 14.01.10
InenTudikarop ORCID ID: 0000-0003-2989-9278
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: JlepkaBHa yCTaHOBA «BCeyKpaiHChKMIL LIEHTP MaTEPUHCTBA Ta

ouTrHCTBA HalioHanbHOI akageMii MeUYHNX HayK YKpaiHu»

Kopg 3a €IPIIOY: 45460659

Micue3HaxoaKeHHS: ByJ1. [Inarona Mait6oponay, 6yn. 8, Kuis, 04050, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiHHS: HaujonasnbHa akazemis MEOUYHNUX HAyK YKpAiHK

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Bosocoseup Osiekcanap IletpoBuy

2. Oleksandr Volosovets

KBasigikamis: . men. u., npodecop, ynen-kop., 14.01.10
InenTudikarop ORCID ID: 0000-0001-7246-0768
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuii MeauyHuil yHiBepeurer imeni O. O.

boromoubiis
Kopg 3a €IPIIOY: 02010787

Micue3HaxoaKeHHS: oysbBap Tapaca llleByeHka, 6yz. 13, Kuis, 01601, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂZ MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. AkongH 'agHe Py6eHiBHa

2. Haiane Akopian

KBasigikanis: n. men. u., npodecop, 03.00.15
Imentudikarop ORCID ID: 0000-0002-6436-1716
JoparkoBa indpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHa ycTaHOBa "THCTUTYT CMaIKOBOi MATOJIOTIi

HaujonasnbHoi akagemii MegUYHMX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012065

Micuesnaxomxennﬂ: ByJL. JIucenka, 6yz. 31-a, JIbBiB, 79008, YkpaiHna
dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ MiHicTepcTBO OXOPOHM 3[0POB'd YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3akiar04Hi BimoMocTi

Biacue IpizBume Im's I10-6aTbKOBI Anrunkin FOpiii I'enHaziioB1y
rOJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI AnTunkin FOpiit I'eHHazioBUY
rOJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY Kpamnina JI.B.

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIIBHOCTI




