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Editorial 

Cardiac injury after COVID-19: Primary cardiac and primary non-cardiac etiology makes 
a difference 

With the coronavirus disease 2019 (COVID-19) pandemic entering 
now the third year, the multiple and devasting ways of the etiologic 
virus, severe acute respiratory syndrome-coronavirus 2 (SARS-CoV-2), 
involving the heart and cardiovascular system become more and more 
clearer [1]. 

The tremendous effort in research in combination with the numerous 
clinical observations sheds light on this complex and multifactorial 
interdependence. Therefore, today we can assume that cardiac injury 
associated with COVID-19 can result via direct or indirect mechanisms. 
Furthermore, we can distinguish between acute and post-recovery 
involvement of the cardiovascular system by the virus [2]. Another 
important facet of the pandemic is the associated collateral damage in 
the management of many other diseases. This includes all forms of heart 
diseases, not only the often issued delayed treatment of myocardial in-
farctions, has to be considered [3–5]. 

The direct mechanism involves Corona-virus infiltration into 
myocardial tissue, causing cardiomyocyte death and further fuel the 
inflammation process. Indirect mechanisms include stress on cardiac 
myocytes due to respiratory failure, hypoxemia and cardiac involvement 
secondary to severe systemic hyperinflammation [6]. 

In 2003, ACE2 was identified as the receptor for cell entering of 
SARS-CoV. SARS-CoV-2 also binds to ACE2 [1]. So, with the beginning 
of the COVID-19 pandemic the question arose, if there is some kind of 
interplay and further, whether or not the cardioprotective therapy with 
ACE/ARB in patients with heart failure should be discontinued. The 
latest, quite well conceived study by Bauer et al., showed no statistical 
significant interaction [7]. 

In addition, potential long-term cardiac sequelae of COVID19- 
associated myocardial injury has been suggested [8]. Evidence of 
some kind of myocardial abnormalities were noted in a remarkably wide 
range, from 9% to 78%, of patients who recovered from acute COVID-19 
[1]. Although more recent analyses suggest a lower incidence of long- 
term cardiac involvement. 

Considering all the above-mentioned ways of cardiovascular 
involvement in the context of COVID-19 infections, it is of interest to 
know what the clinical implications are. The study by Khaloo et al. 
published in this issue of the International Journal of Cardiology provides 
further insights in this context. [9]. This well conducted multicenter 
retrospective cohort study included 2450 patients hospitalized for 
confirmed COVID-19 infection within a single hospital network between 
March and June 2020. The authors used a logistic regression analysis to 
identify predictors of mortality. Wide variability in some previous 

studies that reported an impact of myocardial injury on mortality of 
patients with COVID-19 has been attributed to the small sample size and 
the differences in the definition of cardiovascular events. Due to the high 
sensitivity, with the accompanied, sometimes “false positive results”, 
troponin measurements alone do not allow to distinguish between a 
primary cardiac event leading to a biomarker elevation or a secondary 
cardiac event, precipitated by non-cardiac illness such as pulmonary 
disease, renal failure or sepsis [10]. 

In the current study, the authors showed that 57% of the study 
population had elevated high sensitive troponin (hs-TnT) levels. The 
comprehensive work-up and discrimination of the etiology of the 
troponin origin includes review of the primary data to confirm the ICD- 
10-CM code, furthermore putative changes in the 12-lead ECG and in the 
echocardiogram (e.g. wall motion abnormalities) pathologies. This 
analysis showed, that 653 (47%) of the 1401 patients with elevated hs- 
TnT levels in COVID-19 patients had a primary cardiac etiology (e.g. 
myocardial infarction), whereas 748 patients (53%) had a primary non- 
cardiac etiology such as renal failure (n = 304) or critical illness (n =
286). Remarkably, the mortality rate was significantly higher (OR 4.6, 
95% CI: 2.7–7.6; P < 0.001) in patients with a primary cardiac etiology. 

Taken together, this well performed analysis by Khaloo et al. stresses 
the extraordinary importance of cardiovascular care in COVID-19 pa-
tients and underlines that knowing the cause of the troponin etiology, 
helps not only to choose the right treatment but furthermore allows to 
predict more precisely the outcome of the given patient. Therefore, this 
paper has some potential implications on our daily cardiovascular- 
treatment of COVID-19 patients. 
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C. Brenner, S. Kääb, B. Metzler, M. Joannidis, H.U. Kain, N. Kaiser, R. Schwinger, 
B. Witzenbichler, H. Alber, F. Straube, N. Hartmann, S. Achenbach, M. von Berg-
welt-Baildon, L. von Stülpnagel, S. Schoenherr, L. Forer, S. Embacher-Aichhorn, 
U. Mansmann, K.D. Rizas, S. Massberg, ACEI-COVID Investigators, Discontinuation 
versus continuation of renin-angiotensin-system inhibitors in COVID-19 (ACEI- 
COVID): a prospective, parallel group, randomised, controlled, open-label trial, 
Lancet Respir. Med. 9 (8) (2021 Aug) 863–872, https://doi.org/10.1016/S2213- 

2600(21)00214-9 (Epub 2021 Jun 11. Erratum in: Lancet Respir Med. 2021 Aug 6;: 
PMID: 34126053; PMCID: PMC8195495). 

[8] V.O. Puntmann, M.L. Carerj, I. Wieters, M. Fahim, C. Arendt, J. Hoffmann, 
A. Shchendrygina, F. Escher, M. Vasa-Nicotera, A.M. Zeiher, et al., Outcomes of 
cardiovascular magnetic resonance imaging in patients recently recovered from 
Coronavirus Disease 2019 (COVID-19), JAMA Cardiol. 5 (2020) 1265–1273, 
https://doi.org/10.1001/jamacardio.2020.3557 2. 

[9] Khaloo P, Shaqdan A, Ledesma PA, Uzomah UA, Galvin J, Ptaszek LM, Ruskin JN. 
Distinct etiologies of high-sensitivity troponin T elevation predict different mor-
tality risks for patients hospitalized with COVID-19. Int. J. Cardiol. (in press). 

[10] A. Maino, E. Di Stasio, M.C. Grimaldi, L. Cappannoli, E. Rocco, R. Vergallo, 
F. Biscetti, S. Baroni, A. Urbani, R. Landolfi, L.M. Biasucci, Prevalence and char-
acteristics of myocardial injury during COVID-19 pandemic: a new role for high- 
sensitive troponin, Int. J. Cardiol. 338 (2021 Sep 1) 278–285, https://doi.org/ 
10.1016/j.ijcard.2021.06.028 (Epub 2021 Jun 19. PMID: 34157355; PMCID: 
PMC8214325). 

Bernhard Metzler*, Ivan Lechner, Martin Reindl, Sebastian 
J. Reinstadler 

University Clinic of Internal Medicine III, Cardiology and Angiology, 
Medical University of Innsbruck, Anichstrasse 35, A-6020 Innsbruck, 

Austria 

* Corresponding author. 
E-mail address: Bernhard.Metzler@tirol-kliniken.at (B. Metzler). 

Editorial                                                                                                                                                                                                                                           

https://doi.org/10.1093/eurheartj/ehaa314
https://doi.org/10.3390/jcm9072183
https://doi.org/10.1093/eurheartj/ehab621
https://doi.org/10.1161/CIRCRESAHA.120.317055
https://doi.org/10.1016/S2213-2600(21)00214-9
https://doi.org/10.1016/S2213-2600(21)00214-9
https://doi.org/10.1001/jamacardio.2020.3557 2
https://doi.org/10.1016/j.ijcard.2021.06.028
https://doi.org/10.1016/j.ijcard.2021.06.028
mailto:Bernhard.Metzler@tirol-kliniken.at

