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Abstract
Background
SARS-CoV-2 infection has been linked to both acute and long-term cardiovascular (CV) complications.

Objective
Provide a narrative synthesis of evidence on cardiac remodeling, myocarditis, arrhythmia, microthrombosis, and heart 
failure following COVID-19.

Methods
We reviewed PubMed-indexed clinical and epidemiologic studies (2020–2025) addressing post-acute CV complications.

Results
COVID-19 survivors face elevated risks of myocarditis (~6×), arrhythmias (~1.6×), and heart failure (1.7–2×) even 
after mild disease [1-3]. Endothelial dysfunction, microthrombi, direct myocardial injury, and inflammation underpin 
these sequelae [3-5]. CMR studies in athletes show low prevalence of clinically relevant myocarditis (~1–3%), with 
subclinical fibrosis in a minority [6-8].

Conclusions
Persistent CV sequelae after COVID-19 are prevalent and clinically relevant; surveillance with imaging, biomarkers, 
and guideline-based therapy is imperative.
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1. Introduction
SARS-CoV-2 targets the CV system via ACE2 receptors, 
provoking systemic inflammation, endotheliitis, and thrombotic 
microangiopathy [1, 2]. Although acute cardiac injury during 
hospitalization is well-characterized, long-COVID cardiovascular 
sequelae—including myocarditis, arrhythmias, and heart failure—
persist in survivors [1, 3-9].

2. Pathophysiological Mechanisms
•	 Endothelial dysfunction & microthrombosis: Microthrombi 

are frequently observed in cardiac microvasculature, distinct 
from typical coronary thrombi, contributing to ischemia and 
remodeling [3, 5, 10].

•	 Direct myocardial injury: Viral infiltration and cytokine-
mediated damage trigger myocarditis, fibrosis, and 
dysautonomia [2, 7, 11].

•	 Chronic inflammation: Persistent immune activation may 
potentiate arrhythmia and autonomic dysfunction [1, 4, 7].
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3. Clinical Sequelae
3.1. Myocarditis & Remodeling
Post-COVID myocarditis risk increases six-fold relative to controls 
[1]. CMR studies in athletes found ~1–3% with myocarditis; 
a small subset showed subclinical fibrosis up to 6 months post- 
infection [6-8, 12]

3.2. Arrhythmias
Arrhythmia incidence is ~1.6 times higher [1, 3]. Potential 

mechanisms include inflammation, fibrotic remodeling, and 
autonomic dysregulation [4, 7].

3.3. Heart Failure
Risk of new-onset heart failure increases by ~1.7–2 times [1, 3]. 
Studies using large health databases report sustained elevated risk 
for up to 12 months [1, 9].
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6. Microthrombosis & Ischemic Injury

Autopsy and imaging studies confirm microthrombi as a major driver of myocardial necrosis [3,

10]. These vascular insults aggravate long-term cardiac dysfunction.

7. Diagnostic & Monitoring Recommendations

 CMR: Gold standard; essential for diagnosing myocarditis and fibrosis, particularly in

athlete [6-8].

 Biomarkers/ECG/Echo: Troponin, NT-proBNP, D-dimer, ECG, echo to monitor those with

symptoms or high risk [3, 9].
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7. Diagnostic & Monitoring Recommendations
•	 CMR: Gold standard; essential for diagnosing myocarditis 

and fibrosis, particularly in athlete [6-8].
•	 Biomarkers/ECG/Echo: Troponin, NT-proBNP, D-dimer, 

ECG, echo to monitor those with symptoms or high risk [3, 9].
•	 Longitudinal Surveillance: Healthcare systems should 

incorporate CV follow-up into post-COVID care pathways 
[1].

8. Management Strategies
•	 Medical Therapy: ACE-I/ARB, beta-blockers, diuretics per 

myocarditis/heart failure guidelines. [1, 4]
•	 Anticoagulation: Consider in high-risk microthrombotic cases 

(persistent D-dimer elevation). [3, 11]
•	 Return-to-Play (RTP): For athletes with myocarditis, restrict 

activity 3–6 months; RTP only after negative CMR and 
normalized biomarkers.[12, 13]

9. Future Research Directions
•	 Longitudinal registries to track CV outcomes and arrhythmic 

events. [6, 12]
•	 Clinical trials targeting endothelial repair and antithrombotic 

therapy. [3, 10]
•	 Research into dysautonomia and microvascular dysfunction 

in persistent symptoms. [4, 7]
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Table 1: Summary of Post-COVID Cardiovascular Risk by Population
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Table 2: Diagnostic & Management Algorithm for Post-COVID Cardiovascular Sequelae

10. Conclusion

COVID-19 poses a lasting threat to cardiovascular health, manifested in myocarditis, arrhythmias,

heart failure, and microvascular damage. Evidence supports structured surveillance, targeted

imaging, and adherence to management protocols. Integration of cardiopulmonary care into long-

COVID pathways is critical to mitigating morbidity in survivors, particularly among high-risk

groups [14].
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