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CV complications of coronaviruses
Coronaviruses, including severe acute respiratory syndrome (SARS), Middle East
respiratory syndrome (MERS) and COVID-19, have been associated with a significant
burden of CV comorbidities and complications, such as myocardial injury, acute cardiac
injury, shock, arrhythmia, acute myocarditis, acute heart failure and cardiac arrest [1-5]. A
clinical cohort study involving 138 hospitalized COVID-19 patients showed that acute
cardiac injury, shock, and arrhythmia were present in 7.2%, 8.7%, and 16.7 of patients,
respectively [6]. The prevalence was higher among patients requiring intensive care.

Pathophysiology and possible implications on the CV system
The beta-coronavirus underlying COVID-19 was named SARS-CoV-2 and strains from the
same species as SARS. SARS-CoV binds to cells expressing viral receptors, particularly to
angiotensin-converting enzyme 2 (ACE2) [7]. ACE2 is also expressed in the heart. Downregulation of myocardial and pulmonary ACE2 pathways due to SARS-CoV infection can
mediate myocardial inflammation, lung oedema and acute respiratory failure, as was shown
in murine models and human autopsy samples [8]. As pro-inflammatory cytokines are
upregulated in tissues of SARS patients, the systemic inflammatory response syndrome may
lead to multi-organ failure, including the heart, in severe patients.
Viral infection may contribute to unstable chronic CVD due to an imbalance between
infection-induced increase in metabolic demand and reduced cardiac reserve. Virally
induced systemic inflammation may also lead to an increased risk of coronary plaque
rupture in patients with coronary artery disease and heart failure. Furthermore, systemic
inflammation can have pro-coagulant effects, which may increase the risk of stent
thrombosis.

Long-term outcomes of respiratory viral infections
Clinical effects of pneumonia have been associated with increased risk of CVD up to 10years follow-up [9]. Reports on long-term effects after recovery from a respiratory virus
infection are scarce. Among 25 individuals who recovered from SARS, lipid metabolism
remained disrupted up to 12 years after clinical recovery [10]. On the other hand, cardiac
abnormalities that were observed in 8 patients with H7N9 influenza during hospitalization
returned to normal within 1 year [11]. Scientific reports on viral phenotype, baseline clinical
characteristics, disease severity and management impact are essential for the optimization of
medical management and to improve short-term survival. However, follow-up studies
following outbreaks of respiratory virus epidemics in patients that recovered from the index
infection are also needed to gain insight in the long-term effects of possible extrapulmonary manifestations.

Conclusion
Patients with pre-existing CVD may be at higher risk of adverse clinical outcomes of
infections with respiratory viruses. Furthermore, these viral infections may have prolonged
consequences for overall CV health. Interdisciplinary management of severe cases,
especially in patients with pre-existing CVD, and long-term clinical follow-up is therefore
important.

