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Editorial 

Multimodality evaluation of cardiac injury in COVID-19: Getting to the heart of the matter☆  
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More than a year after its emergence in Wuhan (China), severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection has reached 
a global pandemic status and changed the collective perception of 
medicine and society permanently [1–4]. At the time of this writing, the 
global death toll from coronavirus disease-19 (COVID-19) has exceeded 
4 million as SARS-CoV-2 infections crossed 185 million cases world
wide. Although initially believed to be a respiratory syndrome charac
terized solely by acute lung injury and respiratory failure, this infectious 
pathology commonly and adversely affects cardiovascular system. Car
diac injury in COVID-19 patients can be triggered by a multitude of 
causes, including direct cytopathic damage of cardiomyocytes and in
direct injury secondary to systemic inflammation, endothelial activa
tion, and microvascular thrombosis [1–6]. In addition, the risk of 
coronary thrombosis due to atherosclerotic plaque rupture/erosion ap
pears to increase during SARS-CoV-2 infection [1,4–7]. 

Nearly two-thirds of patients hospitalized for COVID-19 have evi
dence of cardiac injury, which has been reported to be associated with 
more severe illness, greater need for intensive care, and worse prognosis 
[1,8–11]. Previous studies have mainly examined myocardial injury 
based on abnormal laboratory findings (i.e., rise and/or fall of cardiac 
troponin on admission or during hospitalization), offering limited evi
dence on the prevalence and implications of concomitant structural or 
functional cardiac abnormalities at electrocardiographic and imaging 
analysis [9,12]. Yet, whether elevated circulating levels of myocardial 
necrosis biomarkers “in isolation” confers a higher risk of adverse events 
remains controversial. Giustino et al. recently reported that COVID-19 
patients with increased cardiac troponins more frequently have elec
trocardiographic and echocardiographic abnormalities than those with 
normal troponin values [8]. They showed that serum troponin elevation 
was independently associated with an increased risk of in-hospital 
mortality, but interestingly this effect was confined to patients with 

concomitant cardiac structural abnormalities at transthoracic echocar
diography (resulting neutral otherwise). These findings underline the 
importance of a comprehensive cardiac evaluation in the case of 
confirmed SARS-CoV-2 infection – integrating clinical, laboratory, 
electrocardiographic, and imaging data – to properly risk stratify and 
manage these patients [1,8–13]. However, performing an extensive 
cardiac workup in the setting of COVID-19 is logistically challenging due 
to patients’ clinical liability and the need for limiting healthcare 
personnel exposure. Therefore, studies addressing SARS-CoV-2-related 
cardiac injury by multiple diagnostic modalities (the so-called “multi
modality approach”) remain desirable to better inform in- and out-of- 
hospital pathways and optimize cardiovascular care in the current 
pandemic. 

In this issue of the International Journal of Cardiology, Maestrini and 
colleagues, on behalf of the Policlinico Umberto I COVID-19 Group, 
reported the results of a study aiming at comprehensively characterizing 
cardiac involvement and its clinical implications in hospitalized patients 
with SARS-CoV-2 infection [14]. The study enrolled 152 consecutive 
COVID-19 patients who underwent multimodality cardiovascular eval
uation during hospitalization and at 1 month (with 1-year telephone 
follow-up). The prospective inclusion of unselected patients receiving 
systematic and serial cardiac examination is a strength of this study 
compared with previous reports, which often included retrospective 
data of non-consecutive patients limited to the in-hospital stay period 
[1]. 

The heart can be affected in diverse ways by SARS-CoV-2 infection, 
which is entirely in line with the data offered by the authors [14]. About 
30% of patients presented with new cardiovascular conditions encom
passing a broad spectrum of manifestations – namely, left or biven
tricular myocarditis, myocardial infarction, Takotsubo syndrome, 
pulmonary embolism with right ventricular dysfunction, and 
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pericarditis. Consistently with previous reports [1,8], the presence of 
cardiovascular disease was independently associated with 3-fold in
crease in the risk of mortality [14]. Maestrini et al. demonstrated that 
the adoption of a uniform and straightforward diagnostic algorithm – 
including routine implementation of troponin testing, 12‑lead ECG, and 
focus cardiac ultrasound, with optional cardiac magnetic resonance, 
coronary angiography, and computed tomography pulmonary angiog
raphy, if clinically indicated – is feasible and allows an accurate defi
nition of cardiac involvement in the majority of COVID-19 patients. 
Cardiac troponin is recommended by Professional Societies to detect and 
quantify myocardial injury, irrespective of its origin, and carries rele
vant diagnostic and prognostic implications in SARS-CoV-2 infection 
[1]. Standard ECG represents a valuable tool to identify the two main 
patterns of myocardial injury in COVID-19: diffuse ST-segment devia
tion (mainly reflecting diffuse myocardial inflammation) and regional 
ST-segment deviation (possibly indicating ischemic damage due to 
coronary/microvascular thrombosis). In the Policlinico Umberto I 
experience, laboratory and electrocardiographic findings were routinely 
integrated with imaging data to more precisely evaluate the causes and 
extension of myocardial injury, confirm or redirect initial diagnostic 
hypothesis, and guide therapeutic decisions. Follow-up data remarked 
the importance of early defining cardiovascular status in COVID-19. In 

general, patients with cardiac involvement on admission reported 
symptoms resolution and improved cardiac function at 30 days, with no 
cardiovascular recurrences or new hospitalization [14]. Among those 
without cardiac involvement on admission, two developed acute peri
carditis and started anti-inflammatory therapy at 30-day visit. These 
data reinforce the conviction that timely diagnosis of COVID-19-related 
cardiovascular abnormalities and strict follow-up are critical to establish 
an appropriate treatment and improve short-term outcomes. The long- 
term cardiac consequences of COVID-19 were less clearly addressed in 
this study since 1-year follow-up was limited to phone contact exploring 
re-hospitalization and symptom status only. 

Cardiac involvement plays a key role in the management and prog
nostication of patients with SARS-CoV-2 infection. Based on available 
evidence, we endorse a systematic (yet stepwise) cardiovascular evalu
ation including clinical, laboratory, electrocardiographic, and (focus) 
echocardiographic data in the totality of patients hospitalized for 
COVID-19, reserving more advanced techniques to selected cases in 
whom additional information is needed for diagnostic and therapeutic 
purposes (Fig. 1). 

We congratulate the Policlinico Umberto I COVID-19 Group for the 
important data presented in the Journal. Despite the limitations of a 
relatively small number of participants (n = 152) and single-center 

Fig. 1. Cardiovascular evaluation algorithm in COVID-19 patients. 
BNP: Brain Natriuretic Peptide; CMR: Cardiac Magnetic Resonance; COVID-19: Coronavirus Disease-19; LGE: Late Gadolinium Enhancement; LV: hs: High Sensitivity; 
Left Ventricle; RV: Right Ventricle; SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus 2; TTE: Transthoracic Echocardiography. 
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design, which may limit the generalizability of the results, this real- 
world experience offers practical evidence to refine cardiovascular 
management of COVID-19 patients. 

Long-term cardiovascular data of patients who have recovered from 
SARS-CoV-2 infection are now urgently required to inform and improve 
clinical practice in the pandemic (and post-pandemic) world. 
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