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SARS-CoV-2 (COVID-19) was declared a 
pandemic by the World Health Organization on  
March 11, 20201. The number of individuals with 
confirmed  infection  has  now  exceeded  23  million 
worldwide with over 800,000 deaths attributed to 
COVID-19 as of August 23, 20202. While many patients 
may remain entirely asymptomatic, symptomatic 
individuals typically present with pulmonary complaints 
that  range  from  minor  flu-like  disease  to  severe 
pneumonia and acute respiratory distress syndrome. 
Some will ultimately develop multiorgan failure, and 
cardiac involvement is common as is being highlighted 
below. While the exact incidence remains unknown, 
approximately seven per cent of all COVID-19-related 
deaths are thought be due to myocarditis3. There is 
also evidence that cardiac involvement is associated 
with worse overall outcomes. In a cohort study from 
Renmin Hospital of Wuhan University, China, 82 of  
416 (19%) consecutive patients hospitalized for 
COVID-19 infection had cardiac injury as evidenced 
by elevated serum biomarkers. When compared to 
the control group, these patients required mechanical 
ventilation more frequently, had higher risk of 
complications during their index hospitalization and had 
an overall increased rate of mortality4. In a prospective 
observational cohort study from Frankfurt, Germany, 
Puntmann et al5 performed cardiac magnetic resonance 
imaging (MRI) on 100 patients who recently recovered 
from COVID-19 infection. They found that 78 patients 
had cardiac involvement, with 60 having ongoing 
myocardial inflammation. This was independent of the 
pre-existing medical conditions, disease severity and 
overall course of the acute illness5.

Viral myocarditis is believed to be caused by a 
combination of direct T cell injury and T lymphocyte-
mediated cardiotoxicity6. In another cohort study 
from Germany, the presence of SARS-CoV-2 was 

examined in myocardial tissue during autopsy from  
39 individuals with documented infection. The virus 
was detected in 24 patients (61.5%), and a viral load 
above 1000 copies/µg RNA was documented in  
16 cases (41%). Interestingly, there was no increase 
in  inflammatory  cell  infiltrate,  but  the  expression  of 
six  pro-inflammatory  genes  was  upregulated  in  this 
population7. Though the long-term consequences 
remain unknown at this time due to the novelty of 
COVID-19, the high incidence of cardiac involvement, 
including myocarditis, will put patients who recovered 
from COVID-19 infection at elevated risk for the 
development of heart failure in the future, as seen with 
other viral causes of myocarditis.

The SARS-CoV-2 virus uses the angiotensin-
converting enzyme 2 (ACE2) receptors to gain access 
to the cell cytoplasm. ACE2 receptors are expressed 
on the cell surface in most organs, including the lungs, 
heart, kidneys, pericytes and the vascular endothelium. 
Viral invasion of pericytes and vascular endothelium 
has  been  shown  to  initiate  localized  inflammation, 
ultimately provoking microvascular dysfunction8-10. 
In addition, the cytokine storm associated with 
COVID-19 infection (caused by interleukins-6 & 8) 
may cause platelet activation, neutrophil recruitment 
and blood hyperviscosity11. This cytokine storm, in 
addition to the direct viral invasion of the myocardium, 
is responsible for the variable cardiac presentation 
of COVID-19 infection that may range from minor 
biomarker elevation to acute cardiogenic shock.

With cases of COVID-19 rising on a daily basis 
and with recent literature demonstrating worse overall 
outcomes in patients with cardiac involvement, 
cardiologists need to play an important role in 
both the short- and long-term management of these 
patients. As mentioned previously, approximately 
about 60-70 per cent of patients infected with the 
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SARS-CoV-2 virus have cardiac involvement or 
injury5,7. Therefore, it is reasonable to perform a 
baseline, focused clinical screening with routine 
laboratories and troponin testing in all individuals 
with documented COVID-19 infection. In the case 
of positive findings, further evaluation could follow 
using electrocardiography, natriuretic peptide levels 
and echocardiogram. These studies may also reveal 
a clinical picture of stress cardiomyopathy, a clinical 
presentation that is witnessing an increase in incidence 
from 1.8 to 7.8 per cent during the pandemic, possibly 
due to the cytokine storm12. Depending on the 
clinical course, the above studies may be repeated or 
expanded with coronary angiogram, cardiac MRI or 
other relevant studies at the discretion of the treating 
cardiologist. Unfortunately, there is a substantial 
overlap between the presentation of fulminant giant 
cell myocarditis and COVID myocarditis. Therefore, 
endomyocardial biopsy should be considered, 
especially in patients presenting with cardiogenic 
shock and high arrhythmia burden. Shock may 
develop in this group of patients rapidly, and it may 
be  difficult  to  determine  the  exact  aetiology  based 
on non-invasive evaluation. Swan-Ganz catheter 
use should be considered in these scenarios as a 
means to guide clinical decision-making and to 
titrate vasoactive medications. It will also help 
monitor pulmonary artery pressures as hypoxia is a 
profound vasoconstrictor in the lung, and acute right 
ventricular failure may develop. At our institution, we 
have successfully cared for several patients requiring 
veno-arterial extracorporeal membrane oxygenation 
(ECMO) or veno-venous-ECMO support as a life-
saving measure (unpublished observation). Its use in 
this condition is increasing.

Patients who recovered from COVID-19 disease 
without any evidence of cardiac involvement may be 
considered  to  have  Stage A  heart  failure,  defined  as 
population at risk for the development of clinical heart 
failure. As detailed above, a large proportion of patients 
will have evidence of cardiac involvement for at least 
several months after recovery from active COVID-19 
infection. At this time, we lack long-term follow up 
data as to what percentage of this group will develop 
Stage B-D heart failure. Future studies should shed 
light on this issue. As such, patients should be educated 
to report any symptoms that may suggest new onset or 
worsening heart failure, and clinical symptom screening 
should be performed during routine healthcare visits. 

Many institutions have initiated remote monitoring 
programmes for all patients who tested positive for 
COVID-19 infection or selectively for those who 
required hospital admission and management. These 
are instrumental at early identification of heart failure 
symptoms and may enable timely treatment initiation. 
For patients with known Stage C heart failure, 
remote pulmonary artery pressure monitoring may be 
considered to promote social distancing and to reduce 
the frequency of in-person clinic visits.

The SARS-CoV-2 pandemic, 2020, has created 
a challenging year for patients, clinicians, healthcare 
systems and the society. Several questions remain, 
such  as  how COVID-19 will  affect  the  current  heart 
failure epidemic? Are we ready to face the challenges 
that may be ahead us? At present, we lack answers to 
these questions, however we, as cardiologists, have to 
remain prepared for the years to come.
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