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This editorial refers to ‘Global evaluation of echocardiog-

raphy in patients with COVID-19’, by M.R. Dweck et al.,

pp. 949–958.

Many countries are currently in the throes of the coronavirus disease
2019 (COVID-19) pandemic as their healthcare systems are being
tested with the number of sick patients requiring hospitalizations.
Caused by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), it is increasingly recognized that COVID-19 is associ-
ated with increased cardiovascular morbidity and mortality.

There are currently several proposed hypotheses for the positive
association between severity of COVID-19 symptoms and higher in-
cidence of adverse cardiovascular outcomes. One possible reason is
the higher prevalence of pre-existing cardiovascular disease in elderly
patients leading to increased cardiovascular morbidity and mortality.
For example, a recent meta-analysis that included 1576 COVID-19
patients from seven studies compared the prevalence of various co-
morbidities in patients with severe vs. non-severe COVID-19 symp-
toms.1 In the study, severely unwell patients were more likely to have
a history of hypertension [odds ratio (OR) 2.36, 95% confidence
interval (CI) 1.46–3.83] and underlying cardiovascular disease (OR
3.42, 95% CI 1.88–6.22). However, it was unclear if the underlying
cardiovascular co-morbidities directly predispose or cause patients
to develop more severe COVID-19 symptoms, or are an innocent
bystander where cardiovascular disease is simply more prevalent
with advancing age. Another proposed mechanism is that SARS-
CoV-2 can directly induce acute myocardial injury via the angiotensin
converting enzyme 2- (ACE2) related signalling pathways.2 It is now
known that the SARS-CoV-2 infection is triggered by binding of the
viral spike protein to the ACE2 receptor which is highly expressed in
the heart and lungs. Finally, SARS-CoV-2 can also cause myocardial
injury through a cytokine storm triggered by T-helper cells, and hyp-
oxia from respiratory failure.3,4 For example, COVID-19 patients

who died had a worse proinflammatory profile and higher levels of
interleukin-6, D-dimer, ferritin, and lactate dehydrogenase.5

Very few clinical studies to date have incorporated imaging analy-
ses to evaluate the extent of myocardial injury in COVID-19 patients,
for obvious reasons (e.g. limiting investigations to clinically indicated
situations, maintaining social distancing).6–8 In a small observational
study that included 74 COVID-19 patients who underwent clinically
indicated echocardiography, 89% of patients had normal or hyperdy-
namic left ventricular (LV) systolic function, 41% had a dilated right
ventricle, and 21% had right ventricular (RV) systolic dysfunction.6

The number of patients in that study was too small to make any
meaningful interpretation on the role of pulmonary dysfunction on
RV size and function. In another echocardiography study that
included 112 COVID-19 patients, 37.5% had abnormal cardiac tropo-
nin levels, 8.9% had abnormal echocardiograms, and 1.8% had abnor-
mal ECG.7 Of the 14 patients (12.5%) who met the American Heart
Association clinical definition of myocarditis based on elevated car-
diac troponin levels >3 times the upper limit of normal, and abnor-
malities on echocardiogram and/or electrocardiogram,9 six of them
had known pre-existing coronary artery disease, heart failure, or
acute myocardial infarction. The authors concluded that the abnor-
mal cardiac troponin and echocardiograms/ECGs in those 14 patients
were probably secondary to the severity of their systemic illness ra-
ther than direct myocardial injury. This is because echocardiography
lacks sensitivity and specificity in diagnosing myocarditis compared
with the gold standard cardiac magnetic resonance imaging (MRI).10

Regardless, it is clear that SARS-CoV-2 can directly cause myocardi-
tis, as evidenced by case reports confirming myocarditis on cardiac
MRI,11–14 demonstration of viral particles in endomyocardial biop-
sies,15 and detection of SARS-CoV-2 viral RNA in the pericardial
fluid.16

The study by Dweck and colleagues in this issue of the European
Heart Journal –Cardiovascular Imaging is the first attempt at an
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international, large, multicentre survey on echocardiography in
COVID-19 patients.17 All the participating centres, their staff mem-
bers, and the authors of the study should be respected and congratu-
lated for their work during this difficult period. The clinical indications
and echocardiographic findings were prospectively captured in 1216
patients. The majority of the data (73%) were from four countries in
Europe (the UK, France, Spain, and Italy in descending order) and the
USA. Just over half of the patients (55%) in the study had abnormal
echocardiograms, and 15% had severe cardiac disease defined as se-
vere LV or RV dysfunction or cardiac tamponade. Importantly, when
patients with pre-existing cardiac disease were excluded, the overall
incidence of severe cardiac disease was similar at 13%. Looking from
the other side, 44% of all COVID-19 patients had normal echocardio-
grams, and 54% of patients without pre-existing cardiac disease had
normal echocardiograms.

This study is the first to show that the majority of hospitalized
COVID-19 patients had abnormal echocardiographic findings, and an
abnormal finding was more likely to result in an immediate change in
patient management (45% vs. 20%, P < 0.001). More severe COVID-
19 symptoms, chest pain with ST-elevation, elevated cardiac bio-
markers [troponin and brain natriuretic peptide (BNP)], ventricular
arrhythmias, and cardiogenic shock were associated with an abnor-
mal echocardiogram on univariable analysis. On the other hand,
increased age and moderate/severe COVID-19 symptoms were
more likely to be associated with RV abnormality on univariable ana-
lysis. Interestingly, the incidence of myocarditis was very low at only
3%. This was consistent with the observation by Deng et al., lending
weight to the hypothesis that myocardial dysfunction in COVID-19
patients is more likely to be secondary to the severity of the overall
systemic illness rather than direct myocardial inflammation.7

However, this does not definitively rule out SARS-CoV-2-induced
myocarditis as no aetiology was provided for the 38% and 25% of
patients with LV and RV impairment, respectively. Furthermore, we
have already established that echocardiography is not the most ac-
curate diagnostic test for myocarditis.

One significant limitation of the study was the inevitable selection
bias by virtue of its design, as already highlighted by the authors. All
echocardiograms were performed on a clinical basis, with the major-
ity conducted in intensive care units. As such, the incidence of cardiac
abnormalities is likely to be significantly overestimated. Secondly, no
follow-up echocardiographic and clinical outcome data were avail-
able. Therefore, it is unknown if these cardiac abnormalities are tran-
sient or permanent, and their long-term prognostic implications are
unclear. In a previous small study that included 123 COVID-19
patients, LV ejection fraction and presence of diabetes were associ-
ated with increased mortality on multivariable Cox regression ana-
lysis.8 However, the overall event rate was extremely small (i.e. 16
deaths) and there was a risk of data overfitting in the study. The ab-
sence of mortality data in the present large study was clearly a missed
opportunity.

Ultimately, the study of Dweck et al. raised several important
points and questions. First, cardiac abnormalities are very common in
COVID-19 patients with severe symptoms. Secondly, the aetiology
and natural history of these cardiac abnormalities are unknown.
Finally, the long-term implications of these abnormalities in survivors
are unknown. As countries continue to be ravaged by the current

COVID-19 pandemic and the number of confirmed cases worldwide
increases almost exponentially, the present study showed that not
only do we need to be vigilant on the acute cardiovascular complica-
tions in acutely unwell patients, but we will also probably have to
eventually deal with the long-term cardiovascular complications in
the ever increasing number of survivors.

Conflict of interest: none declared.

References
1. Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, Ji R, Wang H, Wang Y, Zhou Y.

Prevalence of comorbidities and its effects in patients infected with SARS-CoV-2:
a systematic review and meta-analysis. Int J Infect Dis 2020;94:91–95.

2. Turner AJ, Hiscox JA, Hooper NM. ACE2: from vasopeptidase to SARS virus re-
ceptor. Trends Pharmacol Sci 2004;25:291–294.

3. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G, Xu J, Gu X, Cheng
Z, Yu T, Xia J, Wei Y, Wu W, Xie X, Yin W, Li H, Liu M, Xiao Y, Gao H, Guo L,
Xie J, Wang G, Jiang R, Gao Z, Jin Q, Wang J, Cao B. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. Lancet 2020;395:
497–506.

4. Wong CK, Lam CW, Wu AK, Ip WK, Lee NL, Chan IH, Lit LC, Hui DS, Chan
MH, Chung SS,Sung JJ. Plasma inflammatory cytokines and chemokines in severe
acute respiratory syndrome. Clin Exp Immunol 2004;136:95–103.

5. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang J, Wang Y, Song B, Gu X, Guan L,
Wei Y, Li H, Wu X, Xu J, Tu S, Zhang Y, Chen H, Cao B. Clinical course and risk
factors for mortality of adult inpatients with COVID-19 in Wuhan, China: a
retrospective cohort study. Lancet 2020;395:1054–1062.

6. Mahmoud-Elsayed HM, Moody WE, Bradlow WM, Khan-Kheil AM, Hudsmith LE,
Steeds RP. Echocardiographic findings in Covid-19 pneumonia. Can J Cardiol
2020;doi: 10.1016/j.cjca.2020.05.030.

7. Deng Q, Hu B, Zhang Y, Wang H, Zhou X, Hu W, Cheng Y, Yan J, Ping H, Zhou
Q. Suspected myocardial injury in patients with COVID-19: evidence from front-
line clinical observation in Wuhan, China. Int J Cardiol 2020;311:116–121.

8. Rath D, Petersen-Uribe ~A, Avdiu A, Witzel K, Jaeger P, Zdanyte M, Heinzmann
D, Tavlaki E, Müller K, Gawaz MP. Impaired cardiac function is associated with
mortality in patients with acute COVID-19 infection. Clin Res Cardiol 2020;doi:
10.1007/s00392-020-01683-0.

9. Kociol RD, Cooper LT, Fang JC, Moslehi JJ, Pang PS, Sabe MA, Shah RV, Sims
DB, Thiene G, Vardeny O; American Heart Association Heart Failure and
Transplantation Committee of the Council on Clinical Cardiology. Recognition
and initial management of fulminant myocarditis: a scientific statement from the
American Heart Association. Circulation 2020;141:e69–e92.

10. Friedrich MG, Sechtem U, Schulz-Menger J, Holmvang G, Alakija P, Cooper LT,
White JA, Abdel-Aty H, Gutberlet M, Prasad S, Aletras A, Laissy JP, Paterson I,
Filipchuk NG, Kumar A, Pauschinger M, Liu P; International Consensus Group on
Cardiovascular Magnetic Resonance in Myocarditis. Cardiovascular magnetic res-
onance in myocarditis: a JACC White Paper. J Am Coll Cardiol 2009;53:
1475–1487.

11. Luetkens JA, Isaak A, Zimmer S, Nattermann J, Sprinkart AM, Boesecke C, Rieke
GJ, Zachoval C, Heine A, Velten M, Duerr GD. Diffuse myocardial inflammation
in COVID-19 associated myocarditis detected by multiparametric cardiac mag-
netic resonance imaging. Circ Cardiovasc Imaging 2020;13:e010897.

12. Inciardi RM, Lupi L, Zaccone G, Italia L, Raffo M, Tomasoni D, Cani DS, Cerini
M, Farina D, Gavazzi E, Maroldi R, Adamo M, Ammirati E, Sinagra G, Lombardi
CM, Metra M. Cardiac involvement in a patient with coronavirus disease 2019
(COVID-19). JAMA Cardiol 2020;doi: 10.1001/jamacardio.2020.1096.

13. Trogen B, Gonzalez FJ, Shust GF. COVID-19-associated myocarditis in an adoles-
cent. Pediatr Infect Dis J 2020;doi: 10.1097/INF.0000000000002788.

14. Sardari A, Tabarsi P, Borhany H, Mohiaddin R, Houshmand G. Myocarditis
detected after COVID-19 recovery. Eur Heart J Cardiovasc Imaging 2020;doi:
10.1093/ehjci/jeaa166.

15. Tavazzi G, Pellegrini C, Maurelli M, Belliato M, Sciutti F, Bottazzi A, Sepe PA,
Resasco T, Camporotondo R, Bruno R, Baldanti F, Paolucci S, Pelenghi S, Iotti
GA, Mojoli F, Arbustini E. Myocardial localization of coronavirus in COVID-19
cardiogenic shock. Eur J Heart Fail 2020;22:911–915.

16. Farina A, Uccello G, Spreafico M, Bassanelli G, Savonitto S. SARS-CoV-2 detec-
tion in the pericardial fluid of a patient with cardiac tamponade. Eur J Intern Med
2020;76:100–101.

17. Dweck MR, Bularga A, Hahn RT, Bing R, Lee KK, Chapman AR, White A, Salvo
GD, Sade LE, Pearce K, Newby DE, Popescu BA, Donal E, Cosyns B, Edvardsen
TMills NL, Haugaa K. Global evaluation of echocardiography in patients with
COVID-19. Eur Heart J Cardiovasc Imaging 2020;21:949–958.

960 Editorial
D

ow
nloaded from

 https://academ
ic.oup.com

/ehjcim
aging/article/21/9/959/5878911 by U

niversiteit Leiden - LU
M

C
 user on 05 August 2022


