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Background: Despite the rapidly increasing attention being given to Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) infection, more commonly known as coronavirus disease 2019 (COVID-19), the relationship between cardiovascular
disease and COVID-19 has not been fully described.

Methods and Results: A systematic review was undertaken to summarize the important aspects of COVID-19 for cardiologists.
Protection both for patients and healthcare providers, indication for treatments, collaboration with other departments and hospitals,
and regular update of information are essentials to front COVID-19 patients.

Conclusions: Because the chief manifestations of COVID-19 infection are respiratory and acute respiratory distress syndrome,
cardiologists do not see infected patients directly. Cardiologists need to be better prepared regarding standard disinfection procedures,
and be aware of the indications for extracorporeal membrane oxygenation and its use in the critical care setting.
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summarized the baseline characteristics of 72,314 clinical

cases of coronavirus disease 2019 (COVID-19) had

been documented globally.! Despite the rapidly
increasing attention being given to Severe Acute Respira-
tory Syndrome Coronavirus 2 (SARS-CoV-2) infection,
more commonly known as COVID-19, the relationship
between cardiovascular disease (CVD) and COVID-19 has
not been fully described. A recent report from China briefly

!- s of March 7, 2020, 101,927 laboratory-confirmed

cases of COVID-19 and their outcomes.? In that report, of
44,415 confirmed cases, 6,168 (13.8%) had severe disease.
Of note, compared with an overall case fatality rate of
2.3% among all confirmed cases, the case fatality rate in
patients with CVD was 10.5%.% Guan et al reported more
detailed clinical data on confirmed cases of COVID-19 that
revealed that over one-fifth (23.7%) of patients had previous
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Figure. Key components to fight COVID-19 as a cardiologist.

coexisting disorders (e.g., hypertension and diabetes) and
this was associated with poor outcome.? These results
indicate that people with pre-existing comorbidities should
be aware of the risk of COVID-19 and its associated
complications. In this review we summarize the current
understanding and key points for cardiologists to tackle
COVID-19 and to support their preparedness. Before
summarizing the dataset, we performed a systematic review,
the results of which are given in Supplementary File.

Pathophysiology of COVID-19 and Its
Relationship With CVD

SARS-CoV-2 is a positive-strand RNA virus and is the
seventh coronavirus that has been proven to infect humans.
The genome of SARS-CoV-2 shares 75-80% identity with
that of SARS-CoV and uses the same cell receptor, namely
the angiotensin-converting enzyme 2 (ACE2) receptor,
which has a crucial role in the cardiovascular and immune
systems.*#> Considering that SARS-CoV-2 binds to ACE2
receptors, some investigators have suggested that there may
be a relationship between COVID-19 and hypertension
treatments, such as angiotensin-converting enzyme inhibi-
tors (ACEIs) and angiotensin receptor blockers (ARBs).%7
However, the European Society of Hypertension has stated
that the currently available data on COVID-19 infections
do not support the differential use of renin—angiotensin
system (RAS) blockers (ACEI or ARBs) in patients infected
with COVID-19.8

Several studies of complete and partial autopsies of
patients with Severe Acute Respiratory Syndrome (SARS)
have reported that the predominant pathological finding is
diffuse alveolar damage caused both by direct viral effects
and immunopathogenetic factors.? The main target organs
of SARS, the lungs and intestines, have been widely inves-
tigated. In contrast, the pathology of SARS-CoV infection
in CVDs has not been well described. Edema of both the

myocardial stroma and vascular walls, as well as atrophy
of cardiac muscle fibers, have been demonstrated as patho-
logical features of SARS-CoV infection in the heart.?

Risk and Prognosis in the Overall Population
and in Individuals With CVD

Several epidemiological studies have been published
regarding COVID-19 and its severity and prognosis. One
of these studies has reported that among 1,099 hospitalized
patients with COVID-19, 15.7% were categorized as
“severe” on admission.? Compared with patients with
non-severe disease, those with severe disease were older and
had coexisting illnesses, including coronary artery disease
(5.8%) and cerebrovascular disease (2.3%).3 In that dataset,
6.1% of patients met the primary composite endpoint
(including 5.0% admitted to the intensive care unit [ICU],
of whom 2.3% underwent invasive mechanical ventilation
and 1.4% died). In a case series of 138 consecutive hospital-
ized patients with COVID-19, 26.1% required ICU care
because of complications, including acute respiratory
distress syndrome (ARDS; 61.1%), arrhythmia (44.4%),
shock (30.6%), and acute cardiac injury (22.0%), as defined
by abnormal elevation of serum cardiac biomarkers or
new-onset abnormal electrocardiogram (ECG) and echo-
cardiogram findings.!® Although the mechanism of myocar-
dial injury has not been fully evaluated, Wei et al inferred
plausible mechanisms, such as myocarditis directly caused
by the virus, hemodynamic damage induced by hypoxia or
shock, and an immune response or cytokine storm.!!
Patients who required ICU care were reported to be older
and to have coexisting illnesses, including hypertension
(58.3%), diabetes (22.2%), CVD (25.0%), and cerebrovas-
cular disease (16.7%).1! In addition, the overall mortality
in that study was 4.3%, which is consistent with previous
data. In the limited dataset from Hubei, the epicenter of
the outbreak, the mortality rate was 11.7%,!2 but this was
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Society
American College of Cardiology (ACC)
ACC’s COVID-19 Hub

ACC Clinical Bulletin
COVID-19 Clinical
Guidance for the CV
Care Team
American Society of Echocardiography (ASE)
ASE Statement on
COVID-19 manage equipment
American Heart Association (AHA)
Coronavirus (COVID-19)
Resources
European Society of Cardiology (ESC)
COVID-19 and Cardiology

ESC Council on
Hypertension Statement
on COVID-19
infection
Canadian Cardiovascular Society (CCS)

Guidance from the CCS
COVID-19 Rapid
Response Team

Table. Examples of Online Resources From Major Cardiology Societies
Summary and features URL

ACC’s COVID information platform including webinar
recordings and materials links and other resources
Webinar recordings of ACC and Chinese Cardiovascular
Association collaboration would be beneficial to overview
COVID-19-related cardiovascular problems

This is the first guidance for cardiologists; it was published
in February 2020 and is updated non-regularly

Statement describes how to perform echocardiography and

Similar to the ACC’s COVID-19 Hub, but the AHA has
included more patient-friendly resources

Online platform including Insights From the Front Lines and
ESC COVID-19 Videos that feature many physicians and
their teams from European countries in clinical practice

This statement recommends patients with hypertension
receive and continue treatment with ACEIls and ARBs
according to 2018 ESC/ESH guidelines despite COVID-19

Similar to the ACC’s COVID-19 Hub, the CCS has also
included several webinar resources and guidance for
physicians, as well as Society messages to patients

https://www.acc.org/latest-in-cardiology/
features/accs-coronavirus-disease-2019
-covid-19-hub#sort=%40fcommonsortdate
90022%20descending

https://www.acc.org/latest-in-cardiology/
features/~/media/Non-Clinical/Files-PDFs
-Excel-MS-Word-etc/2020/02/S20028-ACC
-Clinical-Bulletin-Coronavirus.pdf

https://www.asecho.org/ase-statement
-covid-19/

https://www.heart.org/en/about-us/
coronavirus-covid-19-resources

https://www.escardio.org/Education/COVID
-19-and-Cardiology

https://www.escardio.org/Councils/Council
-on-Hypertension-(CHT)/News/position
-statement-of-the-esc-council-on-hyper
tension-on-ace-inhibitors-and-ang

http://www.ccs.ca/en/

ACEls, angiotensin-converting enzyme inhibitors; ARBs, angiotensin receptor blockers; COVID-19, coronavirus disease 2019; ESH, European

Society of Hypertension.

considered to result from a lack of resources, and the study
population was significantly biased. COVID-19 mortality
is usually considered to be lower than that for SARS, but
COVID-19 mortality is high in the elderly population.!3
There are few studies regarding outcomes of COVID-19
infection in patients with CVD, but mortality in this
population is due chiefly to multiorgan failure.4

Clinical Implications for Cardiologists

Currently, the cardiac manifestations in patients infected
with COVID-19 are considered to be the following: myocar-
dial injury, myocarditis, arrhythmia, venous thrombosis
and heart failure.'31¢ However, there is little clinical data
available regarding these diseases in association with
COVID-19. As noted in many reports, the chief manifesta-
tion of infection and exacerbation of illness is due to
pneumonia and ARDS.'” Therefore, intensivists, respirolo-
gists, infectious disease specialists, and primary care physi-
cians are at the frontline of this disease.!® Cardiologists
may not directly encounter any patients suspected as being
infected with COVID-19. However, considering the
aforementioned high-risk characteristics of patients with
CVD, cardiologists should be prepared to deal with these
patients as consultants. The American College of Cardiology
publishes a clinical bulletin, the ACC Clinical Bulletin
COVID-19 Clinical Guidance For the CV Care Team,
which is frequently updated.’® As stated in this bulletin,
preparedness is crucial, especially regarding personal protec-
tive equipment (PPE) and the management of facilities and
devices, including ECGs, echocardiograms, catheterization

laboratories, and operating rooms. These instructions are
both for the prevention of widespread disease and staff
protection (Figure).20

The most up-to-date information regarding PPE is
available online at the World Health Organization (WHO)
and Centers for Disease Control and Prevention (CDC)
websites.?!22 Device management should also be considered
when cardiologists see patients with COVID-19. In addition
to using PPE, it is imperative that devices, including ultra-
sound equipment, are cleaned and disinfected. As reported
by Kampf et al, many coronaviruses can persist on inani-
mate surfaces, such as metal, glass, or plastic, for up to
9 days, but they can be efficiently inactivated within 1 min
by surface disinfection procedures with 62-71% ethanol,
0.5% hydrogen peroxide, or 0.1% sodium hypochlorite.?3
Guidance on cleaning and disinfection procedures is also
available online at the CDC and WHO websites, but usually
requires further reference to manufacturers’ instructions,
especially for the disinfection of ultrasound probes.2425
Similar disinfection and prevention concepts should be
applied to the clinical environment, including the ICU,
catheterization room, and operating room.2¢ From early
reports, if a patient (even a neonate) has shared a room
with other patients before being identified as infected with
COVID-109, all patients who shared a room with that person
are considered to be isolated for at least 14 days unless
SARS-CoV-2 infection is ruled out.?” Although only limited
data are available regarding how to prepare cardiology
equipment and facilities for managing patients with
COVID-19, Si et al described their experiences with the
perioperative management of acute aortic syndrome in
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patients with COVID-19.28 These considerations could be
applied to the pericatheterization situation. Zeng et al
recently advocated a routine diagnosis and treatment
protocol for acute myocardial infarction in patients with
suspected or confirmed COVID-19 infection.?? Recently,
the American Society of Echocardiography published a
statement on the protection of patients and echocardiog-
raphy service providers during the COVID-19 outbreak,
which is also informative for many ultrasonographers and
cardiologists.3 Because there are many recommendations
regarding COVID-19 and online resources (Table), following
or developing policies in each hospital in consultation with
departments of infectious diseases and infection control
teams may be the best option for providing appropriate
care for patients.

Critical Care Patient Management

As noted above, chief management should be focused on
respiratory diseases, including pneumonia and ARDS,
which are usually managed by non-cardiologists. Yang et al
retrospectively analyzed 52 critically ill adult patients with
COVID-19.3 In that study population, 32 patients (61.5%)
died at 28 days, which is comparable with previous coro-
navirus infections.?® From the cardiologist’s perspective,
we should pay attention to the need for extracorporeal
membrane oxygenation (ECMO) in this population.
Because there is still debate surrounding the indication for
ECMO for patients with COVID-19,3 the American
Thoracic Society/European Society of Intensive Care
Medicine/Society of Critical Care Medicine Clinical Practice
guideline is neither for nor against the use of ECMO in
patients with ARDS.33 Further investigations are needed
into the scientific aspects of ECMO for COVID-19. Based
on these limitations, resource allocation should be consid-
ered instead. The Italian College of Anesthesia, Analgesia,
Resuscitation and Intensive Care (STAARTTI) published
guidelines for physicians and other healthcare providers to
refer to if they find themselves in the extraordinary situation
in which there is a lack of appropriate medical resources.35-3
Cardiologists should also pay attention to resource alloca-
tion and share information among many hospitals within
countries.

Future Perspectives and Conclusion

Information about COVID-19 is updated every hour.
Confirmed COVID-19 cases are still increasing, with up to
2,477,426 cases reported globally on April 20, 2020. In order
to share rapidly increasing clinical information, many
COVID-19 research articles can be obtained free of charge,
and preprint articles are also available on preprint servers,
such as bioRxiv, medRxiv, and ChemRxiv, so that clinicians
and researchers can access the latest information available
worldwide.” Under the current circumstances, preprints
were not considered in our systematic review process;
however, appropriate methods of searching and summarizing
the rapidly growing amount of information need to be
developed. In the future, we may be able to obtain updated
information more smoothly.

The current coronavirus infection reminds us about the
need to be prepared for a pandemic and the need for
international collaboration. In particular, considering the
low frequency of cardiovascular manifestations of COVID-
19, we should actively gather information and share it

quickly. Currently, we have no absolute treatment for this
coronavirus; new treatments for COVID-19 are being
studied in many ongoing trials.26 These treatments and
ongoing scientific research will enhance and update our
understanding of COVID-19.
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