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Abstract

This article analyzes the main mechanisms of cardiovascular complications
associated with coronavirus infection (COVID-19). According to current scientific
evidence, direct myocardial injury caused by SARS-CoV-2, endothelial
dysfunction, hypercoagulation, and systemic inflammatory response play a crucial
role in cardiovascular damage. The findings emphasize the importance of early
detection and comprehensive management of cardiovascular complications in

COVID-19 patients.
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AHHOTaIMs

B crartee paccMarpuBarOTCsA OCHOBHBIC MCXAaHH3Mbl IIOPAXCHUA CCPACUHO-

COCYIMCTOM cucTeMbl Tpu KopoHaBupycHo wuHpekuun COVID-19. Ananus

"IxoHomuka u counym' Nel2(139) 2025 www.iupr.ru



COBPEMEHHBIX HAYYHBIX JIAHHBIX MTOKA3bIBAET, YTO MPSAMOE MOBPEXKICHUE MUOKApAa
BupycoM SARS-CoV-2, snporenuanbHas IUCHYHKIMS, THOCPKOATYISIUS |
CHUCTEMHOE€ BOCMAJICHUE UTPAIOT KIIOYEBYIO POJIb B PA3BUTHU KapIUOBACKYISPHBIX
oCloXkHEHUM. [lomydeHHbIe BBIBOABI UMEIOT MPAKTUYECKOE 3HAYEHUE ISl PAaHHEN

JUArHOCTUKHU U MPO(QUIAKTUKH OCIOKHEHUH.

KnroueBbie cnoa: COVID-19, SARS-CoV-2, cepaeuHo-cocyaucras cUCTEMA,

MHUOKapANUT, TPOMOO03, KapAHMOBACKYIISIPHBIE OCIIOKHECHHUSI.
Introduction

Coronavirus disease 2019 (COVID-19) has emerged as a global health challenge,
initially recognized as a respiratory illness but later identified as a multisystem
disease. Increasing clinical and experimental evidence indicates that the
cardiovascular system is one of the most frequently affected systems in COVID-19
patients. Cardiovascular involvement significantly contributes to disease severity,

complications, and mortality.

The entry of SARS-CoV-2 into human cells occurs via angiotensin-converting
enzyme 2 (ACE2) receptors, which are widely expressed in myocardial and
endothelial cells. This biological mechanism explains the susceptibility of the
cardiovascular system to viral injury. In addition, systemic inflammation, cytokine
storm, hypoxia, and coagulation abnormalities further exacerbate cardiovascular

damage.

Clinical observations have reported a wide spectrum of cardiovascular
complications in COVID-19 patients, including myocarditis, arrhythmias, acute
coronary syndromes, heart failure, and thromboembolic events. These
complications may occur both in patients with pre-existing cardiovascular diseases
and in individuals without prior cardiac conditions. Therefore, understanding the
underlying mechanisms of cardiovascular injury in COVID-19 is essential for

improving patient outcomes.
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The aim of this article is to review and analyze the main pathophysiological
mechanisms responsible for cardiovascular complications in patients with

coronavirus infection.
Materials and Methods

This study is based on a narrative review of scientific literature published between
2020 and 2024. Databases such as PubMed, Scopus, Web of Science, and Google
Scholar were searched for relevant articles. Original research papers, systematic
reviews, and meta-analyses focusing on cardiovascular involvement in COVID-19
were included. Analytical and comparative methods were used to synthesize the

data.
Results

The analysis of the literature revealed several key mechanisms involved in

cardiovascular complications of COVID-19:

direct viral injury to cardiomyocytes;

endothelial cell damage and microvascular dysfunction;
systemic inflammatory response and cytokine storm;
activation of coagulation pathways leading to thrombosis;
hypoxia-induced myocardial stress.

These mechanisms contribute to the development of myocarditis, arrhythmias,

ischemic heart disease, acute heart failure, and thromboembolic complications.
Discussion

The findings confirm that COVID-19 should be considered a systemic disease with
significant  cardiovascular  implications.  Endothelial  dysfunction and
hypercoagulability appear to be central features linking inflammation and

thrombosis. Patients with pre-existing cardiovascular conditions are particularly
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vulnerable; however, cardiovascular complications have also been reported in
previously healthy individuals. This highlights the need for routine cardiovascular

assessment and monitoring in COVID-19 patients.
Conclusion

Cardiovascular complications in COVID-19 result from complex and
multifactorial mechanisms, including direct viral effects, inflammation, and
coagulation abnormalities. Early recognition and integrated clinical management
are essential to reduce morbidity and mortality associated with cardiovascular

involvement in coronavirus infection.

Tyrpu, anabuérnap kucmu Kombd ketrad. Kyiinaa Makoiara Moc, KeHTau THPUIITaH
“References” (Apabuérnap) OYIMMU WHINIM3 TUIUAA KENTHpUIaAu. YOy pyuxar

XaJKapo XypHasuiap Tanxabiaapura Moc.
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