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A novel coronavirus of zoonotic origin emerged in China at the end of December 2019, spreading
rapidly throughout the country [1, 2], and is affecting a large number of countries at the time this
editorial was written (early March 2020). The infection, called Coronavirus Disease 2019 (COVID-19),
is caused by a virus officially named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
by the World Health Organization. SARS-CoV-2 is an enveloped RNA beta-coronavirus with a
phylogenetic similarity to another known coronavirus, SARS-CoV, which caused an outbreak of SARS
in 2003 [3]. While the epidemiological and clinical characteristics of COVID-19 are not yet fully
determined, first evidence indicates important consequences for the cardiovascular system and
implications for cardiologists [4].

First, early case reports suggest that patients with previous or underlying cardiovascular
diseases are at higher risk for developing severe symptoms if infected with SARS-CoV-2. In a report
on 138 patients with COVID-19 hospitalized in Wuhan (Hubei province, China) [5], 64 (46.4%) had
one or more coexisting medical conditions, mostly cardiovascular or cerebrovascular. Hypertension
was present in 31.2%, diabetes in 10.1%, and cardiovascular disease in 14.5% of patients [5].
Interestingly, these proportions were significantly higher in patients with the most severe forms of
COVID-19 (i.e. requiring hospitalization in an intensive care unit), with hypertension in 58.3%, diabetes
in 22.2%, cardiovascular disease in 25.0% and cerebrovascular disease in 16.7% [5]. Similarly, while
the true overall mortality rate of COVID-19 is still undetermined, and is estimated (based on a crude
mortality ratio) at between 3% and 4%, it could be higher in older patients (>60 years) or patients with
pre-existing comorbid conditions such as cardiovascular disease (10.5%), diabetes (7.3%) or
hypertension (6.0%) [6]. While the disease can present as a pulmonary disease, the case-fatality rate
for patients with underlying cardiovascular disease is greater (10.5%) than in patients with underlying
chronic respiratory disease (6.3%) [4].

Second, whereas COVID-19 typically presents with symptoms of lower tract respiratory
infection, a significant proportion of patients experience cardiovascular symptoms at initial
presentation [7]. These symptoms notably include palpitations and chest tightness. In addition, it is
likely that SARS-CoV-2 can cause myocardial damage. In different reports, an increase in high-
sensitivity cardiac troponin | (cTnl) was noted in 10-20% of patients infected with COVID-19 [5, 8]. In
China, an estimated 11.8% of patients who died from COVID-19 presented substantial heart damage,

with elevated levels of ¢cTnl or cardiac arrest during hospitalization, without having any pre-existing



cardiovascular disease [7]. The exact conditions leading to acute myocardial injury are still unclear,
but could be linked to either acute myocarditis or acute coronary syndrome, as previously experienced
with the Middle East respiratory syndrome-related coronavirus (MERS-CoV) [7]. It was notable that
classical symptoms and presentation of acute myocardial infarction can be overshadowed in the
context of COVID-19, leading to a potential delay in diagnosis [4].

Overall, these first data indicate a level of interaction between SARS-CoV-2 and the
cardiovascular system, either by a direct or an indirect mechanism. SARS-CoV and SARS-CoV-2
infections are triggered by binding of the virus’ spike protein to angiotensin-converting enzyme 2
(ACE2) [9]. ACE2 is a membrane-bound zinc metallopeptidase involved in the cleavage of
angiotensin. ACE2 is highly expressed in the lungs but also in the heart, where it is localized to
macrophages, vascular endothelium, smooth muscle and myocytes [10]. Intriguingly, ACE2
expression is increased post-myocardial infarction [10] and in patients with diabetes [11], two
populations that are at higher risk of developing severe forms of COVID-19. ACE2 also regulates
important cardiovascular and metabolic functions, including regulation of blood pressure and
glycaemia [12, 13]. Whether SARS-CoV-2 directly affects the cardiovascular system by targeting
ACE2-expressing cells remains to be explored. Another possibility involves an indirect effect of the
immune response to SARS-CoV-2 on the myocardium and the vessels. It is likely that severe forms of
COVID-19 involve a cytokine storm, which may play a role in coronary plaque instability, as previously
observed with SARS-CoV [14, 15]. In addition, patients infected with SARS-CoV or SARS-Cov-2
typically present with lymphopaenia [5, 8], a condition that has been associated with the development
of atherosclerosis and adverse cardiovascular outcomes [16].

The situation of the COVID-19 outbreak is rapidly evolving, with uncertain clinical and
physiopathological profiles. However, the first case reports indicate that COVID-19 has important

effects on the heart and the vessels, which should be known by the cardiovascular community.
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