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Pedepar:

1. Incepraujiiina po60Ta BUpilllye HAyKOBi 3aBJaHHS BCTAHOBJIEHHSI HOBUX JIAHOK MOJIEKYJISPHO-T€HETUYHUX Ta
iMyHHUX MeXaHi3MiB BaKKOT0 nepebiry kopoHasipycHoi xBopo6u (COVID-19), 30kpemMa, Ha TJli MeTaboiuHuX
po37aziB, i MomyKy epeKTUBHUX JOKAa30BUX TPOTHOCTUYHUX 6GioMapkepiB Tspkkoro nepebiry COVID-19 y nanieHTis
3 IPyNU PU3UKY. Y JOCIiIKEHHi 6YJIM BUKOPUCTaHI 3pa3K I1J1a3Mu KpPoBi 93 nalieHTiB i3 [yKpoBUM IiabeToM,
O’KMPIHHSIM Ta rilepTOHIYHOI0 XBOPOOOIO (cepenHiii Bik — 61 + 15,39 pokiB) i3 HaAIMIIKOBOK Macolo Tina (IMT>25),
SKi OTpUMyBany aHTUZiabeTUYHi rpenaparty Ta 6yJu rocmirasnizosaHi B iHpekuiiiHe BinnineHHs KuiBcbkoi MicbKoOi
KJIiHi4HOi sikapHi N2 4. [Ipu rocmirtanisauii y xsopux sabopatopHo 6yso niarsepaxeno COVID-19 metogom I1JIP.
JJo KOHTpOJIbHOI Tpynu yBiimu 10 IpakKTUYHO 3N0POBUX AOOPOBOJIBLIB (cepenHill Bik — 59 + 12,3 pokiB) 3 IMT< 5
6€e3 03HaK LIyKpOBOro niabeTy, okupinns, rinepronii Ta COVID-19 (3 HeratuBHum [1JIP-TecTom). Yci yyacHUKM
IOCIiIKeHHs Hajlany nucbMoBy iHQopMoBaHny 3roay. Ilicis Binbopy 6iosoriyuHoro matepiany (KpoB) 6yJio



IIPOBEJIEHO KJliHIYHE CIIOCTEPEKEHHS 32 CTAHOM XBOPUX IIiJl Yac MOJabLUIOro nepebiry KOpoHaBipyCHOI XBOpoou it
BHMKOHAHO PETPOCIEKTUBHUM aHali3, 3a pe3ysibTaTaMU SKOTro BCi NaljieHTH 6YJIM po3AijieHi Ha Tpy IPYyIIY BifTIOBITHO
IIO TSKKOCTI 3aXBOPIOBAHHS Ta Kiacu@ikoBaHi sk sierki (n = 14), cepegHboi TSHKKOCTI (n = 42) Ta BaXKi (n = 37) 3rigHo
3 PexomeHpanisiMmu HanioHanbHOI KOMIcCii 3 OXOpOHU 3[10pOB’a YKpaiHu Ta npoTokoJy BO3. KpiMm cTaHIapTHOTO
KJIiHIYHOTO OGCTEeKeHHS, Y MallieHTiB BU3HAYaJIY CIIeLiajibHi MapaMeTpH KIITUHHOI BiNoBizi, 6ioxiMivHi Ta
MOJIEKYJIIPHO-TE€HETHYHI [TOKa3HUKH, a CaMe, ITPOBOJINJIY BU3HAYEHHS PiBHSI CIIOHTAaHHOIO Ta iHIyKOBaHOTO
(opMyBaHHS HEUTPOQINbHUX NM03aKNITUHHUX NacTOK (NET), ix 6ioxiMiyHMX MapKepiB HEUTPOQinbHOI
Miesnonepokcugasu (MIIO) ta enacrasu i piBnus nosaxsituaHoi JHK (nk1HK) B ry1a3mi KpoBi, piBHS riaaypoHOBOI
KUCJIOTH B IJIa3Mi KPOBI, piBHIB ekcripecii pisHux isodpopm TpaHckpunuiiinoro dpaxropy HIF (HIF-1o, HIF-20, HIF-3no) Ta
nosrux Hekoayrouux PHK HIF1-AS1 i HAS2-AS1 y neikonuTax KpOBi 3 BAKOPUCTAHHAM BilIIOBIIHUX Cy4YaCHUX
METO/IiB: [UTOJIOTIYHUX (BULiNIE€HHS HEUTPO(IIbHYX IPAHYJIOLUTIB 3 LIiJIbHOI KPOBi, TPOBEJEHHS KJIiTUHHUAX
peaxiiii, ¢poopecLeHTHA MiKPOCKOIIis), 6i0XiMiYHUX (BU3HAYEHHS KijIbKOCTI no3akiituHHOi JIHK) Ta
MOJIEKYJISIPHO-06i0JI0TiYHUX (IMyHOdEepMeHTHUN aHai3 Ta Bu3HaueHHs ekciipecii PHK metomom I[TJIP y peanbHOMY
yaci). OfiepsKaHi pe3yJsibTaTi XapakKTepU3YIOTbCsl HAYKOBOIO HOBU3HOI0. BcTaHOBIIEHO, 10 y nauieHTis i3 COVID-19
piBeHb crioHTaHHOro HETo3y 6yB y pasu BUILMM, HiX y 340POBUX JOHOPIB. Bussieno, mo pisens nkJHK y nnasmi
KpoBi xBopux Ha COVID-19 3pocTaB NponopuifHo TSHKKOCTI epebiry, Jocsaraiouu MakCUMaabHUX 3HaY€Hb Y
Nal€eHTIB i3 BasKKUM Iepebirom. [Tobynosana ROC kpuBa feMOHCTPYe €(PEKTUBHICTb OCTAaHHBOTO [10Ka3HMKA SIK
IIPOTHOCTUYHOIO MapKepa TsDKKOCTi nepebiry COVID-19. OTprMane NOporose 3Ha4€HHsI MOKHA BUKOPUCTOBYBATU
D71 PO3MEsKYBaHHS I'PyN py3uKy: pieHb NKJIHK Buine nporo 3Ha4e€HHS acOLilOEThCS 3 BaXKIUM riepebirom COVID-
19. Pienb MIIO B na3mi KpoBi nauieHTiB i3 COVID-19 Takosx 3pocTaB B 3aJI€XKHOCTI Bifl TSKKOCTI Iepeoiry
3aXBOPIOBAHHS I CTATUCTUYHO AEMOHCTPY€E HAaBUIIMI piBeHb BIIUBY cepef, ycix Mmapkepis (02 = 0,43). BusHaueHHs
MIIO, oco6suBo y noenHaHHi 3 nkJHK, Mo>kHa BBasKaTU HANOiIbII I€PCIIEKTUBHUM [J151 TOYHOTO IIPOrHO3yBAHHS
Bakkoro rnepebiry COVID-19. Bysio BUu3Ha4eHo, 110 piBeHb riaaypoHOBOI KMCJIOTH Y I171a3Mi KPOBi MaB Jiuie
TEHJIEHIIi0 [0 3pOCTaHHs 3 OOTSDKEHHSIM Ilepebiry 3axBoproBaHHs. Binbil iHQopMaTUBHUM IOKa3HUKOM CTajlo
BU3Ha4YeHHA piBHA HAS2-AS] B 1eikouMTax NaLi€eHTiB, 0 J03BOJIsIE YiTKO JUCKPMMIHYBAaTH XBOPUX 13 Pi3HOIO
BaXKKICTIO KJIIHIYHOTO Iepebiry 3aXBOPIOBaHHS 1€ Ha eTalli rocmiTanidanii. BusHadeHo, o CHiBBiIHOMEHHS MK
piBHsmu excnipecii HIF-1n, HIF-2o ta HIF-30 acouiiioBane 3 TSDKKiCTIO Iepe6iry i Moske BKadyBaTy Ha MeXaHi3Mu
[IOPYLIEHH afanTauii [0 TilloKcii y nauieHTiB i3 pisHUMU KJIIHIYHUMY CLeHapiaMu. Pe3ysbTatu nucepTauiinHoi
po60TH 03BOJISIOTh HALATH KIIiHIYHI peKOMeHAalii oA0 3acToCyBaHHs MapKepis 3ananeHHs (MI1O, nkIHK),
cynuHHOI npoHukHOCTi (HAS2-AS1), Ta rinokcii (HIF1-AS1 Ta HIF-30) Ta ix kom6iHalii IK BLICOKOTOYHOI'O iHCTPYMEHTY
L7151 IPOTHO3YBaHHSI Ta MOHITOPUHTY BaKKoro nepebiry COVID-19. IuTerpauist 1ux NaHUX y KJIiHIYHY IPAKTUKY
IOTIOMO>K€ OKPECJIUTHU CIIPaBXHi IPyNY pU3UKY, ONTUMIi3yBaTH JIiKyBaHHS Ta 3MEHIIUTYU PU3UKU 1J1s1 TIALli€HTIB,

OO3BOJIMBIIN IIPpU HaHBBanﬁHHX CI/ITyaI_LiHX 30CEPENUTUCH Ha ITPOTHOCTUYHO He6]IaFOI'IO]Iy‘lHI/IX nauieHTaX.

2. This dissertation addresses the scientific problem of elucidating novel molecular-genetic and immune
mechanisms underlying severe COVID-19 progression, particularly in the context of metabolic disorders, and
identifies effective evidence-based prognostic biomarkers for severe disease in at-risk populations. The study
involved plasma samples from 93 hospitalized patients diagnosed with COVID-19 via RT-PCR, presenting with
diabetes mellitus, obesity, and hypertension (mean age 61 + 15.39 years, BMI > 25). Patients were treated with
antidiabetic medications at Kyiv City Clinical Hospital No. 4. A control group comprised 10 healthy volunteers
(mean age 59 * 12.3 years, BMI < 25) with no diabetes, obesity, hypertension, or COVID-19 (RT-PCR negative). All
participants provided informed consent. After the collection of biological material (blood), clinical monitoring was
conducted to observe the condition of the patients throughout the progression of coronavirus disease. A
retrospective analysis was performed, based on which all patients were categorized into three groups according to
disease severity: mild (n = 14), moderate (n = 42), and severe (n = 37), in accordance with the Recommendations of
the National Health Commission of Ukraine and the WHO protocol. Besides standard clinical assessments,
specialized analyses of cellular responses, biochemical, and molecular-genetic parameters were conducted. These
included neutrophil extracellular trap (NET) formation, plasma levels of extracellular DNA (cfDNA),
myeloperoxidase (MPO), hyaluronic acid, transcription factor isoforms HIF-1n, HIF-2o, HIF-3n, and long noncoding



RNAs HIF1-AS1 and HAS2-AS]1, utilizing cytological, biochemical, and molecular-biological methods (real-time PCR,
fluorescence microscopy, and ELISA).The results obtained demonstrate scientific novelty. It was found that
patients with COVID-19 exhibited significantly higher levels of spontaneous NETosis compared to healthy donors.
Plasma cfDNA levels increased proportionally with disease severity, reaching peak levels in severe cases. ROC
curve analysis demonstrated the efficacy of cfDNA as a prognostic marker for COVID-19 severity, with a threshold
value identifying high-risk patients. MPO levels in the plasma of COVID-19 patients also rose with increasing
severity, exhibiting the strongest statistical effect size (0 = 0.43). MPO, particularly in combination with cfDNA, is
considered the most promising marker for accurate prediction of severe COVID-19 progression. Although plasma
hyaluronic acid levels showed only a trend towards increase with disease severity, HAS2-AS1 expression in
leukocytes emerged as a more reliable prognostic indicator. HAS2-AS1 levels distinguished patients with different
disease severities at the time of hospitalization. Furthermore, the relationship between the expression levels of
HIF-1n, HIF-20, and HIF-3o was associated with disease severity, suggesting distinct hypoxia adaptation mechanisms
in patients with varying clinical scenarios. The findings of this dissertation provide clinical recommendations for
the application of inflammation markers (MPO, cfDNA), vascular permeability markers (HAS2-AS1), and hypoxia
markers (HIF1-AS1 and HIF-30) as a highly accurate tool for predicting and monitoring the severity of COVID-19.
Integrating these markers into clinical practice will help identify high-risk groups, optimize treatment strategies,
and reduce patient risks, allowing healthcare systems to focus on prognostically unfavorable cases during

emergencies.
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