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Abstract: Modern scientific data confirm that post-covid syndrome (LONG COVID) has a 

significant impact on the cardiovascular system, especially increasing the risk of hypertension, 

myocarditis, thrombosis, and endothelial dysfunction. Studies show that patients who have had 

COVID-19 exhibit renin-angiotensin-aldosterone system (RAAS) regulation disorders, which can 

contribute to the development of hypertension even in previously healthy individuals. Also, persistent 

changes in the expression of microRNA involved in inflammatory and fibrotic processes have been 

identified, which can accelerate the progression of cardiovascular diseases [1]. Additionally, autonomic 

nervous system dysfunction, accompanied by increased sympathetic nervous system activity, can also 

play a role in post-covid hypertension. Clinical consequences include an increased risk of stroke, heart 

attack, and heart failure. 

In therapeutic practice, it is recommended to pay attention to long-term monitoring of blood pressure, 

correction of inflammatory processes, and maintenance of endothelial health [2]. 
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Purpose of the study: 

This review article is aimed at analyzing modern scientific data on the mechanisms of development 

and clinical consequences of post-covid syndrome in the context of cardiovascular diseases, especially 

hypertension. Patophysiological processes, including inflammation, endothelial dysfunction, and renin-

angiotensin system dysregulation, as well as potential strategies for monitoring and treating post-covid 

complications, are considered. 

Materials and methods 

To conduct this review, an analysis of scientific publications published in peer-reviewed journals over 

the past 5 years was conducted using PubMed, Scopus, and Google Scholar databases. The main focus 

is on research dedicated to the relationship between post-covid syndrome and cardiovascular diseases, 

including hypertension, as well as the pathophysiological mechanisms underlying these disorders [3]. 

The included studies were analyzed according to the following criteria: description of immune and 

inflammatory mechanisms, the role of the renin-angiotensin-aldosterone system, microRNA 

participation in post-ovid complications, as well as the influence of the autonomic nervous system on 

the regulation of vascular tone. Works lacking clinical data or based solely on hypotheses without 

empirical verification were excluded. Special attention was paid to systematic reviews, meta-analyses, 

and large cohort studies that allow for the formation of a holistic picture of COVID-19's impact on the 

cardiovascular system. 

Introduction. Post-Covid Syndrome (PKS) is a complex multisystem phenomenon that manifests with 

long-term clinical consequences after a coronavirus infection. PCS has the most significant impact on 

the cardiovascular system, leading to disruption of blood pressure regulation, development of chronic 
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inflammatory processes, activation of thrombotic mechanisms, and increased risk of cardiovascular 

complications [5].  

The development of hypertension in the context of post-covid syndrome is a consequence of the 

complex interaction of several key pathophysiological mechanisms, among which damage to the 

endothelium, activation of the renin-angiotensin-aldosterone system, imbalance of pro- and anti-

inflammatory factors, and disruption of the autonomic nervous system are of particular importance 

[2,6]. These processes are due to the direct cytopathic effect of SARS-CoV-2 on vascular cells, as well 

as secondary changes caused by systemic inflammation, hypoxia, and immune disorders. 

Endothelial damage occupies a central place in the pathogenesis of post-covid hypertension. 

Endothelial cells play a key role in regulating vascular tone, modulating the inflammatory response, 

and preventing thrombus formation. Endothelial infection with the SARS-CoV-2 virus leads to cell 

apoptosis, loss of their barrier function, and disruption of the synthesis of vasoactive molecules such as 

nitric oxide (NO) and prostacycline [7]. NO deficiency contributes to vascular spasm, increased 

inflammatory response, and increased vascular wall permeability, creating prerequisites for persistent 

increase in blood pressure. Additionally, damaged endothelium activates the coagulation cascade, 

which increases the risk of thrombus formation and exacerbates vascular dysfunction. 

Activation of the renin-angiotensin-aldosterone system (RAAS) is another important mechanism 

contributing to the development of hypertension after COVID-19. SARS-CoV-2 binds to angiotensin-

converting enzyme 2 (ACE2), which is a critical regulator of vascular tone and anti-inflammatory 

mechanisms [8]. When ACE2 expression decreases, angiotensin II accumulates, which has a 

pronounced vasodilating effect, stimulates the production of pro-inflammatory cytokines, and 

promotes vascular wall fibrosis. In patients with post-covid syndrome, there is a prolonged increase in 

angiotensin II activity, which leads to a persistent increase in blood pressure and vascular remodeling, 

which increases the risk of cardiovascular complications [9]. 

Inflammatory processes play a key role in the pathogenesis of post-covid hypertension. Studies 

confirm that patients who have had COVID-19 show marked increases in pro-inflammatory cytokines 

such as interleukin-6 (IL-6), tumor necrosis factor alpha (TNF-α), and interleukin-1β (IL-1β) [10]. 

These molecules contribute to the activation of endothelial cells, increased oxidative stress, and 

dysfunction of the vascular wall. In conditions of chronic inflammation, there is a disruption in the 

interaction between the endothelium and smooth muscle cells of the vessels, which leads to a persistent 

increase in vascular tone and the development of hypertension. Additionally, the cytokine storm that 

occurs in some patients with severe COVID-19 can trigger autoimmune processes that continue to 

support inflammation even after recovery [11]. 

Autonomic nervous system dysfunction also plays a significant role in the mechanism of post-covid 

hypertension formation. Damage to the central and peripheral structures that regulate autonomic 

nervous activity leads to imbalance between the sympathetic and parasympathetic nervous systems 

[12]. In the post-covid period, many patients exhibit hyperactivity of the sympathetic region, which is 

accompanied by increased catecholamine excretion, increased heart rate, and persistent vascular 

constriction. This imbalance contributes to blood pressure instability, tachycardia episodes, and 

resistance to traditional antihypertensive therapy. 

Together, these pathophysiological mechanisms create conditions for a persistent increase in blood 

pressure, the development of concomitant pathologies such as myocarditis, thrombosis, and heart 

failure, and an increased risk of long-term cardiovascular complications. A comprehensive approach to 

the diagnosis and treatment of post-covid hypertension should include not only standard 

antihypertensive therapy but also a strategy for correcting inflammatory processes, restoring 

endothelial function, and regulating vegetative balance, which can significantly improve the prognosis 

of patients with post-covid syndrome [13]. 

A serious consequence of infection is the disruption of the angiotensin-converting enzyme 2 (ACE2), 

which plays a central role in blood pressure regulation. Decreased ACE2 expression leads to an excess 
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of angiotensin II, which intensifies vascular spasm, causes inflammation, and triggers tissue fibrosis 

[14]. Restoring normal ACE2 functioning is one of the promising therapeutic strategies aimed at 

reducing the risk of developing hypertension after COVID-19 [14,15]. Furthermore, the influence of 

microRNA, which regulates inflammatory processes and vascular function, is of significant 

importance. Disorders in the expression of miR-155, miR-146a, and other microRNAs lead to 

uncontrolled activation of the inflammatory pathways, which exacerbates vascular damage and 

contributes to the progression of hypertension. 

autonomic nervous system dysfunction plays a special role in the development of post-covid 

hypertension [16]. Studies show that COVID-19 can have a prolonged effect on the autonomic 

regulation of the cardiovascular system, contributing to the hyperactivity of the sympathetic nervous 

system. This leads to increased vascular tone, increased tachycardia, and blood pressure instability. In 

many patients who have had COVID-19, symptoms of orthostatic intolerance, tachycardia at rest, and 

sharp fluctuations in blood pressure are observed, indicating a disruption in neurogenic regulation 

mechanisms [17]. 

The clinical consequences of post-covid syndrome in the aspect of cardiovascular diseases require 

increased attention from doctors and patients [18]. Patients who have had COVID-19 are advised to 

maintain long-term blood pressure monitoring, monitor the level of inflammatory markers, and correct 

endothelial dysfunction. Modern therapeutic strategies include the use of ACE inhibitors and 

angiotensin II receptor blockers to normalize RAAS, the use of antioxidant and anti-inflammatory 

drugs to reduce endothelial damage, and the modulation of the immune response using targeted anti- 

cytokine therapy [19]. To date, the question of the duration of COVID-19's impact on the 

cardiovascular system remains open, therefore, further research is needed to develop optimal methods 

for diagnosing and treating post-covid complications [20]. Early diagnosis, personalized approach, and 

timely correction of disorders can significantly reduce the risk of developing severe cardiovascular 

diseases in patients who have had a coronavirus infection. 

Conclusions 

Post-covid syndrome has a significant impact on the cardiovascular system, leading to an increased 

risk of developing hypertension, inflammatory vascular diseases, thrombosis, and other complications. 

The main mechanisms include endothelial dysfunction, chronic inflammation, renin-angiotensin-

aldosterone imbalance, and disruption of autonomic regulation of cardiovascular activity. Clinical 

studies confirm that prolonged inflammation and changes in microRNA expression can exacerbate 

vascular disorders, contributing to the development of arterial hypertension in previously healthy 

individuals. 

Hypertension in the context of post-covid syndrome requires increased attention from doctors and 

patients. Early diagnosis, regular monitoring of blood pressure, and assessment of inflammation 

markers and endothelial function can contribute to the timely detection and correction of emerging 

pathologies. Therapeutic strategies should include a comprehensive approach aimed at reducing the 

inflammatory background, restoring endothelial function, and normalizing neurohumoral mechanisms 

for regulating vascular tone. 

Conclusion 

Post-covid syndrome presents a complex medical problem that requires a comprehensive approach to 

the diagnosis, treatment, and prevention of cardiovascular complications. It has been proven that 

SARS-CoV-2 has a prolonged effect on the body's regulatory systems, disrupting the balance between 

pro- and anti-inflammatory mechanisms, contributing to the development of persistent arterial 

hypertension and other cardiovascular diseases. 

Future research should be aimed at a more detailed study of the mechanisms of post-ovid 

complications and the search for new therapeutic targets. Particular attention should be paid to a 

personalized approach to patient management, the use of antitoxic therapy, agents that normalize 

microRNA expression, as well as methods for correcting autonomic nervous system dysfunction. It is 
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also important to develop effective rehabilitation programs for patients who have had COVID-19, with 

an emphasis on restoring the normal functioning of the cardiovascular system and reducing the risk of 

long-term complications. 

Modern research emphasizes the need for a comprehensive strategy to combat the consequences of 

COVID-19, including early diagnosis, active monitoring of the vascular system, and the application of 

innovative treatment methods. Optimizing these approaches will minimize the negative consequences 

of the pandemic and improve the quality of life of patients who have had a coronavirus infection. 

Literature: 

1. Zhou F., Yu T., Du R., et al. Clinical course and risk factors for mortality of adult COVID-19 

patients in Wuhan, China: a retrospective cohort study // The Lancet. 2020. Vol. 395, No. 10229. P. 

1054-1062. 

2. Gupta A., Madhavan M. V., Sehgal K., et al. Extrapulmonary manifestations of COVID-19 // 

Nature Medicine. 2020. Vol. 26. P. 1017-1032. 

3. Sattar N., McInnes I. B., McMurray J. J. V. Obesity is a risk factor for severe COVID-19 infection: 

multiple potential mechanisms // Circulation. 2020. Vol. 142. No. 1. P. 4-6. 

4. Libby P., Luscher T. COVID-19 is, in the end, an endoteliac disease // European Heart Journal. 

2020. Vol. 41, No. 32. P. 3038-3044. 

5. Wenzel P., Kopp S., Göbel S., et al. Evidence of SARS-CoV-2 mRNA in endoteliy and 

myocardium in COVID-19 patients // European Heart Journal. 2020. Vol. 41, No. 32. P. 3108-3119. 

6. Nishiga M., Wang D. W., Han Y., Lewis D. B., Wu J. C. COVID-19 and cardiovascular disease: 

from basic mechanisms to clinical perspectives // Nature Reviews Cardiology. 2020. Vol. 17, No. 9. 

P. 543-558. 

7. Varga Z., Flammer A. J., Steiger P., et al. Endothelial cell infection and endotheliitis in COVID-19 

// The Lancet. 2020. Vol. 395, No. 10234. P. 1417-1418. 

8. Oxley T. J., Mocco J., Majidi S., et al. Large-vascular stroke as a presenting feature of COVID-19 

in the young // New England Journal of Medicine. 2020. Vol. 382, No. 20. P. e60. 

9. Wichmann D., Sperhake J. P., Lütgehetmann M., et al. Autopsy findings and venous 

thromboembolism in patients with COVID-19 // Annals of Internal Medicine. 2020. Vol. 173, No. 

4. P. 268-277. 

10. Long B., Brady W. J., Koyfman A., Gottlieb M. Cardiovascular complications in COVID-19 // The 

American Journal of Emergency Medicine. 2020. Vol. 38, No. 7. P. 1504-1507. 

11. Pons S., Fodil S., Azoulay E., Darmon M. The vascular endoteliy: the cornerstone of organ 

dysfunction in severe SARS-CoV-2 infection // Critical Care. 2020. Vol. 24. No. 1. P. 353. 

12. Ackermann M., Verleden S. E., Kuehnel M., et al. Pulmonary vascular endothelialitis, thrombosis, 

and angiogenesis in COVID-19 // New England Journal of Medicine. 2020. Vol. 383, No. 2. P. 120-

128. 

13. Giustino G., Croft L. B., Stefanini G. G., et al. Characterization of myocardial injury in patients 

with COVID-19 // Journal of the American College of Cardiology. 2020. Vol. 76, No. 18. P. 2043-

2055. 

14. Li H., Liu L., Zhang D., et al. SARS-CoV-2 and viral sepsis: observations and hypotheses // The 

Lancet. 2020. Vol. 395, No. 10235. P. 1517-1520. 

15. McGonagle D., Bridgewood C., Meaney J. F. M. A tripartmental model of lung, bone marrow, and 

endothelial damage in COVID-19 // The Lancet Rheumatology. 2020. Vol. 2, No. 9. P. e465-e473. 



International Journal of Alternative and Contemporary Therapy  

 
Copyright © 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium                                               55 
provided the original work is properly cited.  

16. Clerkin K. J., Fried J. A., Raikhelkar J., et al. COVID-19 and cardiovascular disease // Circulation. 

2020. Vol. 141, No. 20. P. 1648-1655. 

17. Mahmud E., Dauerman H. L., Welt F. G. P., et al. Management of acute myocardial infarction 

during the COVID-19 pandemic // Journal of the American College of Cardiology. 2020. Vol. 76, 

No. 11. P. 1375-1384. 

18. Lippi G., Lavie C. J., Sanchis-Gomar F. Cardiac troponin I in patients with coronavirus disease 

2019 (COVID-19): evidence from a meta-analysis // Progress in Cardiovascular Diseases. 2020. 

Vol. 63, No. 3. P. 390-391. 

19. Ranucci M., Ballotta A., Di Dedda U., et al. The procoagulant pattern of patients with COVID-19 

acute respiratory distress syndrome // Journal of Thrombosis and Haemostasis. 2020. Vol. 18, No. 

7. P. 1747-1751. 

20. Xiong T. Y., Redwood S., Prendergast B., Chen M. Coronaviruses and the cardiovascular system: 

acute and long-term implications // European Heart Journal. 2020. Vol. 41, No. 19. P. 1798-1800. 

 

 


