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An Acute Respiratory Infection Runs Into
the Most Common Noncommunicable Epidemic—
COVID-19 and Cardiovascular Diseases
The outbreak of novel coronavirus disease 2019
(COVID-19), which emerged in Wuhan, China, in December 2019, has rapidly spread to more than 58 countries
and areas.1 As of March 1, 2020, about 79 968 cases in
mainland China have been confirmed and 2873 deaths
have occurred.1 The Chinese government is mustering
medical personnel around the country to treat patients
in Hubei province and preventing further spread of
COVID-19 in every region of the country.
At the same time, several studies concerning the epidemiological and clinical features of COVID-19 have been
published in a timely manner, which has greatly helped
health care workers and policy makers to understand
COVID-19. Reading these reports, we noticed that many
patients with COVID-19 had comorbid chronic cardiovascular diseases (CVDs), which collectively represent
the most common noncommunicable epidemic in China
currently. Among 44 672 individuals confirmed to have
COVID-19 as of February 11, 2020, 2683 patients (12.8%)
had hypertension and 873 (4.2%) had CVDs,2 which
were the most common coexisting conditions in patients hospitalized with COVID-19.3,4 Furthermore, patients with comorbid CVDs were more likely to have severe illness associated with COVID-19 and had a much
higher fatality rate: 10.5% for those with CVDs and 6.0%
for hypertension, while the fatality rate was 0.9% in patients who reported no comorbid conditions.2 This information indicated that individuals with underlying
chronic CVDs were both more susceptible to COVID-19
and more prone to critical conditions and death. It is well
known that acute pulmonary infection can potentially
destabilize cardiac diseases, such as heart failure and
coronary artery disease. Then deterioration of cardiac
diseases would exacerbate COVID-19 management in
turn.
However, inadequate attention has been paid to comorbid CVDs in patients with COVID-19. Hitherto, to our
knowledge, academic reports regarding clinical features of COVID-19 did not classify cardiovascular disorders clearly. For instance, the number of patients with
specific cardiovascular diseases, including ischemic heart
disease, heart failure, cardiac arrhythmia, and other conditions, were not provided. In addition, hypertension was
reported independently of CVDs, even though it is clearly
a CVD. It is possible that these CVDs have varying associations with COVID-19 prognosis.
Dyspnea and fatigue, 2 cardinal symptoms of heart
failure, are very common in patients with COVID-19, particularly in its severe stages.4,5 Hence, the diagnosis of
COVID-19 is made more difficult in patients with chronic
heart failure. Also, both COVID-19 and heart failure give
rise to hypoxemia, which is the basic pathophysiologi-
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cal mechanism leading to death.5 Additionally, the systemic inflammatory response in COVID-19 may trigger
rupture or erosion of coronary plaques in patients with
underlying coronary artery disease. Patients with active COVID-19 can hardly survive a myocardial infarction. Moreover, hypoxemia caused by COVID-19 may
bring about atrial fibrillation, which is the most common arrhythmia among elderly individuals, and atrial fibrillation could be refractory before the pulmonary function is improved. The systemic inflammatory response
would make the anticoagulation therapy for atrial fibrillation very complex.
Currently, there have been only scarce data with respect to cardiovascular complications of COVID-19. A recent study presented by Wang et al3 showed that acute
cardiac injury, defined as troponin I elevation or new abnormalities detected with electrocardiography and echocardiography, was found in 10 patients (7.2%) with
COVID-19. In addition, arrhythmia was found in 23 patients (16.7%). However, they did not provide clear classification of arrhythmia and echocardiographic parameters. Notably, severe acute respiratory syndrome
coronavirus (SARS-CoV), which caused a global epidemic in 2003, is recognized as a sister to severe acute
respiratory syndrome coronavirus 2 that causes
COVID-19 (SARS-CoV-2).6 Therefore, it is possible that
these 2 viruses have similar effects on the heart. Yu et al7
reported that tachycardia was present in 71.9% of patients with SARS, and bradycardia occurred in 14.9% as
a transient event. It is thus possible that tachycardia
might be a common arrhythmia in patients with
COVID-19.
In addition, acute cardiac injury was found in 5 patients (14%) with COVID-19 in another study.4 The cardiac injury may result from viral infection, hypoxemia,
and deterioration of underlying cardiac diseases. Reports concerning myocarditis in humans by coronavirus are very rare. At present, to our knowledge, the sole
pathological investigation8 involved biopsy samples at
autopsy of a patient who died of COVID-19, which
showed a few mononuclear inflammatory infiltrates in
the myocardial interstitium, without substantial damage in the heart tissue. This finding suggests that the
SARS-CoV-2 virus might cause myocarditis. In a study of
46 patients with SARS, Li et al9 found subclinical diastolic impairment, which may be reversible on clinical recovery, but there was no interstitial lymphocytic infiltrate or myocyte necrosis in the heart of a patient with
the lowest left ventricular ejection fraction.9 It was postulated that the temporary diastolic impairment detected by echocardiography might be attributable to
systemic inflammatory storm resulting from an
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overaggressive host immune response to viral infection, given that
several studies suggested several cytokines, such as tumor necrosis factor and the interleukin-6 family, have clinically significant negative inotropic influence. Further detection by whole-genome sequencing, direct polymerase chain reaction, and culture with biopsy
samples may help to identify whether SARS-CoV-2 is present in myocardium. Cardiac magnetic resonance imaging may be helpful to detect cardiac injury noninvasively.
Of note, several investigations have demonstrated that SARSCoV-2 and SARS-CoV share the same host receptor, angiotensinconverting enzyme 2 (ACE2),6 which may have many protective effects on CVDs.10 A recent study revealed that affinity of SARS-CoV-2
binding to ACE2 was 10-fold to 20-fold higher than that of SARS-CoV,6
which suggests SARS-CoV-2 could spread from human to human easily. Therefore, ACE2 may play 2 contrary roles in patients with COVID19, especially those with comorbid CVDs. On the one hand, ACE2 may
provide protection against hypertension, myocardial fibrosis, myocardial hypertrophy, arrhythmia, atherosclerosis, and sodium-water
retention.10 On the other hand, ACE2 acts as the gate for SARS-CoV-2
infection.6 Previous studies have shown that angiotensin-converting
enzymeinhibitors(ACEI)andangiotensinreceptorblockers(ARB)could
upregulate the expression or prevent the loss of ACE2, which is one
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To date, many patients with COVID-19 are still hospitalized in
China and other countries, such Italy and Iran. Therefore, continued observations of the cardiovascular complications of the disease are needed. In addition, further assessment is needed to identify risk factors for poor prognosis.
Emerging as an acute infectious disease, COVID-19 may become a chronic epidemic similar to influenza because of genetic recombination. Therefore, we should be ready for the reemergence
of COVID-19 or other coronaviruses. Considering that CVDs represent the leading noncommunicable epidemic around the world and
numerous patients with CVDs are using ACEI/ARB, clinical studies
may be necessary to explore the potential associations of ACEI/
ARB with susceptibility and prognosis of COVID-19.
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