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Pedepat/anoranis:

1. Incepraujiiina po60oTa npucBsYeHa NpobseMi, 3 IKOI0 TepareBTU Ta KapAioJory Aefalli 4acTille CTUKAIThCS Y
LIOAEHHIN NPaKTULi — BiIJaJleHUM CEPL,EBO-CYIUHHNAM HaCJiIKaM [IepeHeceHoi KopoHaBipycHoi xsopoou (COVID-
19). OcHOBHa L1isIb OOCTIAKEHHS [10J1Taja Y BUSIBJIE€HH] YMHHUKIB, 110 BU3HAYAIOTh iHIUBIyalbHUNA PU3UK TaKUX
IO/, i MOLIYK HaAiMHUX MiIXOZiB 1o oro oLiHKM Ta cTpaTudikalii, HeoOXimHUX [1JI KPalloro PO3yMiHHS
MeXaHi3MiB ix GOpMyBaHHS 337151 MOKJIMBOI IIPOINIAKTUKY HECITPUATIMBUX MOAiH. AKTYaJIbHICTh TEMU 3yMOBJIEHA
UM, 1o nicag COVID-19-aconifioBaHOi THEBMOHII y YaCTUHY NALIi€HTIB 30€PiraloThCsi 03HaKu CUCTEMHOTO
3anajieHHs, KOaryJsiLifiHMX [IOPYIIEeHb Ta €HAO0TeTiaNbHOI NUCYHKLIi, IKi MepCUCTYIOTh HaBiTh IiC/IS1 BUIIMCKY 3i
CTallioOHApy ¥ MOXYTb IiITPUMYBATH MiJBULEHUN PU3UK HECIIPUATIUBUX CEPLEBO-CYIUHHUX MOAINA Y
IIOCTTOCIIITaJILHOMY I1€Piofli. 3a TaKUX YMOB ITONYJIALIMHI aJITOPUTMU PU3KKY HE 3aBXKAU BiloOpaXkaloTh
iHAMBinyanbHUI TPOTHO3, 10 OOIPYHTOBYE NOTPEOY Y HOBUX MifgxoAax cTpaTtudikallii pusuKy Ta IpOrHO3yBaHHSL.
Meror1o focifkeHHs 6yJI0 OXapaKTepu3yBaTy 4acTOTY, CTPYKTYPY Ta 4acOBUM IPoQisib BifaJIeHUX CEPL,eBO-



CyIIMHHUX HacJiaKiB micis nepeHecenoi COVID-19-aconifioBaHOi MTHEBMOHII, BU3HAYUTH KJIiHIKO-J1a00paTOpHi
IeTepMiHaHTU (POPMYBaHHS HECTIPUSITIMBUX IIO/ii, a TAKOXX PO3POOUTH I OLIHUTH MOZEJNb iHIVBINyaIbHOTO
IIPOTHO3YBAaHHS HA OCHOBI ITYYHOI'O iHTEJIEKTY Ta HEMPOHHUX MEPEX. 17 OCATHEHHS [T0CTABJIEHOI METU
BUKOHAHO IIPOCIIEKTVBHE JIOHTITIOJIHE KOTOPTHE NOCIIiIKEHHS i3 18-Mics/YHUM Harssaom 3a 317 nauieHTaMu Iicius
cranioHapHoro JiikyBaHHs COVID-19-acouiiioBaHOI MTHEBMOHIL. Y CTPYKTYpi TOCTPOro Mepiofy rnepeBaskaB TSKKUN
nepe6ir - 225 (70,98%) oci6; nepebdir cepeHboi BaXXKOCTI 3adikcoBaHo y 76 (23,97%), kputnyHuit - y 16 (5,05%)
naiieHris. [Iporpama BKjo4asa KjiHiyHe OOCTEKEHHS, aHaJIi3 CYIyTHbOI [1aTOJIOTI], iHCTPYMEHTAJIbHI Ta
J1IabOpaTOPHi JOCiIKEHHS; OKPEMO BUKOHAHO NOIMIN6/I€HNI J1abOPaTOPHUI €Tall i3 BU3HAYEeHHSIM 6ioMapKepiB
CHCTEMHOTO 3allajIeHHsI Ta eHJ0TesialbHOI akTUBallii: BucokouyTiausoro C-peaktuBHoro 6isika (hsCRP) i monexynu
MikkyiTUHHOI agresii-1 (ICAM-1) y kyIiHIYHO pesieBaHTHUX Ipynax NopiBHsAHHS. KiH1leBi TOUKY BKJIIOYAIM BEJIMKI
HeCHpUSTIuBi cepueBo-cyauHHi nogii (MACE) (30kpema rocTpuil KOpOHapHUI CUHIPOM, TOCTPUI MO3KOBUM
iHCY7IBT, TPOMOOEMOOJIIIO JIereHeBOi apTepii), @ TaKOXK iHIIi KJIiHIYHO 3HAYYyIli CTaHU: BIEPILE AiaTHOCTOBAHY
apTepianbHYy TilepTEeH3i0, IOPYLIEHHS PUTMY, CUHIPOM CEPLEBOi HEJJOCTATHOCTI, XpOHIYHUI KOPOHAPHUI
CHHJPOM i 3anasibHi ypakeHHs MioKapza. Y MexKax aHasli3y pe3ysbTaTy JIiKyBaHHS JOCIIIPKEHO MTOCTIOCIITabHi
TepareBTUYHI CTpaTerii Ta ix 3B'I30K i3 BinjaseHuMu ceplieBo-CyIJMHHUMU Hacinkamu. [ KiHIeBoi TOUKU «6y b=
4Ki CepLIeBO-CYJIMHHI [TOJIii» He BUSBJIEHO NIE€PEKOHJIMBOI acollialiii aHi A1l HOBUX OpPaJIbHUX aHTUKOATYJISHTIB
(HOAK) (puBapokcab6aH 10 Mr), aHi ij11 aHTUarperaHTHOI cTparerii — aueruicaninuinaoBoi kucaotu (ACK) 75-100 wmr,
BogHouac woao MACE 3agikcoBaHo acouianiio y 6ik 3HKeHHs pusuky ang HOAK y nonynsnii kiiHiuHOro
nepekputts: HOAK nopiBHsiHO 3 ACK - pisnuis pusukiB(RD)=-0,271, HOAK nopiBHsiHO 3 KOHTposieM — RD=-0,386.
Oxpemuii aHalis, 10 MPOBOAUBCS B MiJrPYIIi NalieHTiB i3 yKpOBUM JiabeToM, BCTAHOBUB 1110 J0JIaTKOBE
IIpU3HaYEHHs iHribiTopa HaTpii3aneXXHOro KoTpaHcnopTepa rimokosu 2 tuny (iH3KTT-2) ganarnignosuny 1o 10 mr
Ha 100y MiCJIs BUMKMCKYU aCOLI0BAIOCS 31 3HMDKEHHSIM CTAaHIAPTU30BAHOTO PUBUKY: IJIS1 YCiX CEPL,EBO-CYIMHHUX
HacuigkiB — RD=-0,458, nyis MACE - RD=-0,172. Ha ocHOBi c)OpMOBaHOr0 CTPYKTYPOBaHOTO HabOpy JaHUX
PO3p06JIEHO HEMPOMEPESKEBY MOJIeJIb IIEPCOHAJII30BAHOT0 IPOrHO3YBAaHHS CEPLIEBO-CYAUMHHUX NoAiil. JlaHi
CTaHJAPTU30BaHO; IrcbaaHC KJIaciB BpaxOBaHO 4epe3 Barosi Koe(ilieHTH y PyHKIii BTpaT; NOOJUHOKI IIPOIYyCKU
nepezn6aydasiocs 3all0OBHIOBATH CEPEIHIM 3HAUEHHSIM, IIPU LIbOMY y (iHaIbHOMY HAbOPIi BiliobpaHUX 3MiHHUX
IIPONYLIEHUX 3HAYE€Hb HE BUABJIEHO. 3TOPTKOBA HEMPOHHA Mepeka IIPOEMOHCTPYBAJa BUCOKY IIPOTHOCTUYHY
3patHicTb 32 ROC-AUC - 0,9221. 3anponoHOBaHO KEPOBaHUH MifXif, 0 BUOOPY IOPOTOBOTO 3HAUEHHS: CaMe IIpU
OTpHMaHOMY piBeHi y 0,7956 3a6e3me4yBaBCst peXXUM pobOTH i3 MaKCMMAIbHOI CEel(idyHICTIO Ta BUCOKOIO
TOYHICTIO TO3UTUBHOTO ITPOTHO3Y NIPY NOMIPHI 4yTJIMBOCTI, IO € MPAKTUYHO JOLIbHUM IJI1 BUMIIJIEHHS [PyNU
Iy’Ke BUCOKOTO pU3KMKy Ta IpiopuTH3allii pecypciB aMmOy1aTOPHOTO criocTepeskeHHs. [IpakTuiHe 3HaueHHs
OTPUMAaHUX PE3yJIbTATIiB BUBHAYAETHCS OOI'PYHTYBAaHHSIM HEOOXiIHOCTI IIOCUJIEHOTO KapAi0BACKYJISIPHOTO
criocrepesxeHHs nauieHTis nicasga COVID-19 BripogoBXK NEPIIOro POKY IiCJis BUIIMCKY, 3 TIPIOPUTETOM IEPLINX 6
MICSLiB SIK [IePioJly MaKCUMAaJIbHOI YaCTOTU CEPLIEBO-CYIUHHUX NMOLiN. [IDaKTUYHO BaXKJIMBUM € BUIIJIEHHS IPYII
HiABUILEHOTO PUBKKY 17151 iHTEHCHUBHILIOIO KOHTPOJIIO, HacaMIlepe[] NaljieHTiB CTapuIoro BiKy Ta 0Cib MicJIs TSDKKOTro

nepeobiry NHeBMOHii.

2. The study addresses a problem that therapists and cardiologists are increasingly encountering in daily clinical
practice, namely the long-term cardiovascular consequences of coronavirus disease (COVID-19). The main goal of
the study was to identify the factors determining the individual risk of such events and to establish reliable
approaches to their assessment and stratification, which are necessary for a better understanding of the
mechanisms underlying their development as well as for possible prevention of adverse events. The relevance of
this study stems from the fact that, after COVID-19-associated pneumonia, some patients continue to demonstrate
signs of systemic inflammation, coagulation abnormalities, and endothelial dysfunction, which persist even after
hospital discharge and may sustain an increased risk of adverse cardiovascular events during the post-hospital
period. Under these conditions, population-based risk algorithms do not always adequately reflect individual
prognosis, thereby substantiating the need for new approaches to risk stratification and prediction. The aim of the
study was to characterize the frequency, structure, and temporal profile of long-term cardiovascular
consequences after COVID-19-associated pneumonia, to identify the clinical and laboratory determinants of



adverse event development, and to develop and evaluate an individualized prediction model based on artificial
intelligence and neural networks. During the 18-month follow-up period, cardiovascular events were registered in
38.8% of patients. The event structure was dominated by MACE (13.6%), arrhythmias (8.5%), newly diagnosed
arterial hypertension (6.9%), and heart failure (5.0%), whereas a smaller proportion was represented by chronic
coronary syndrome with angina, myocarditis, and cardiomyopathies. The temporal profile showed a pronounced
concentration of events: more than half of all events were recorded within the first 6 months after discharge, and
more than one-third during months 7-12, whereas after month 12 the incidence of new cases decreased
substantially. These findings identify the first 12 months after discharge, particularly the 0-6 and 7-12-month
periods, as the priority period for structured follow-up and targeted risk factor control. Within the treatment
outcome analysis, post-hospital therapeutic strategies and their association with long-term cardiovascular
consequences were investigated. For the endpoint “any cardiovascular event,” no convincing association was
found for either novel oral anticoagulants (NOACs) (rivaroxaban 10 mg) or the antiplatelet strategy with
acetylsalicylic acid (ASA) 75-100 mg. At the same time, with respect to MACE, an association toward risk reduction
was observed for NOACs in the clinical overlap population: NOACs vs ASA risk difference (RD)=-0.271; NOACs vs
control RD=-0.386. A separate analysis performed in the subgroup of patients with diabetes mellitus demonstrated
that additional post-discharge administration of dapagliflozin 10 mg once daily, a sodium-glucose cotransporter 2
inhibitor (SGLT2 inhibitor), was associated with a reduction in standardized risk: for all long-term cardiovascular
consequences RD=-0.458, and for MACE RD=-0.172. Based on the structured dataset, a neural network model for
individualized prediction of cardiovascular events was developed. The data were standardized; class imbalance was
addressed by weighting coefficients in the loss function; isolated missing values were planned to be imputed using
mean substitution, while no missing values were identified in the final set of selected variables. The convolutional
neural network demonstrated high predictive performance, with an ROC-AUC of 0.9221. A guided threshold
selection approach was proposed: at a threshold of 0.7956, the model achieved an operating mode with maximal
specificity and high positive predictive value at moderate sensitivity, which is practically appropriate for
identifying a very high-risk group and prioritizing outpatient follow-up resources. The practical significance of the
obtained results is determined by substantiating the need for intensified cardiovascular follow-up of patients after
COVID-19 during the first year after discharge, with priority given to the first 6 months as the period with the
highest frequency of cardiovascular events. Of practical importance is the identification of high-risk groups

requiring more intensive monitoring, primarily older patients and those who experienced severe pneumonia.
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