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This editorial refers to ‘Pathological features of COVID-19-

associated myocardial injury: a multicentre cardiovascular

pathology study’†, by C. Basso et al., on page 3827.

Evidence of myocardial injury is found in a significant fraction
of hospitalized coronavirus disease 2019 (COVID-19) patients.
Elevation of serum troponins, the most common COVID-19-associ-
ated myocardial abnormality, is found predominantly in patients with
underlying cardiovascular disease, and is associated with increased
mortality.1,2 Whether biochemical evidence of myocardial injury
reflects primary severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2)-mediated cardiac disease or secondary consequences
of demand ischaemia remains unknown. Although it has been sug-
gested that SARS-CoV-2 may gain entry into cardiomyocytes by
binding to the abundant angiotensin-converting enzyme 2 (ACE2)
expressed on the cell membrane, evidence supporting the role
of myocarditis in COVID-19 myocardial pathology remains scant.
Importantly, characterization of the pathological myocardial changes
in COVID-19 patients is limited to case reports and small case
series.3,4

In the current issue of the European Heart Journal, Basso and co-
workers5 provide the first systematic histopathological analysis of the
myocardial alterations in patients dying from COVID-19. In an inter-
national multicentre study, the authors assessed cardiac pathology in
21 consecutive autopsies. The mechanism of death for the majority
of the patients was adult respiratory distress syndrome (ARDS). All
but one of the patients had underlying conditions known to cause
cardiac remodelling, including a prior history of ischaemic heart

disease, hypertension, diabetes, and renal failure. The authors report
that 86% of the patients exhibited widespread myocardial macro-
phage infiltration. A small fraction of patients (14%) had changes
consistent with lymphocytic myocarditis, defined as the presence of
multifocal inflammatory infiltrates associated with cardiomyocyte in-
jury, not due to some other cause. Evidence of a recent myocardial
infarction was found in one patient, whereas microvascular thrombi
were noted in four patients. The study highlights the broad spectrum
of cardiac injury patterns noted in critically ill COVID-19 patients,
that may include acute coronary events, microvascular thrombosis,
and myocardial inflammation. However, the study also has significant
limitations. First, the findings cannot be generalized to all COVID-19
patients, but only represent subjects who died of the disease due to
respiratory failure. Secondly, relationships between myocardial path-
ology and perturbations of systolic or diastolic function were not
studied. Thirdly, the study cannot establish a causative relationship
between SARS-CoV-2 and myocardial inflammation. Older patients
with hypertension, diabetes, chronic renal failure, and chronic ischae-
mic heart disease often exhibit chronic low level myocardial inflam-
matory activation associated with interstitial macrophage
infiltration.6,7 Due to the absence of a control group with comorbid-
ities comparable with the COVID-19 patient population, the role of
the viral infection in the pathogenesis of the myocardial changes can-
not be determined. Interpretation is further complicated by the po-
tential impact of demand ischaemia, due to fever and tachycardia
typically associated with respiratory failure, on myocardial pathology.
Moreover, in the absence of molecular evidence documenting the
presence of the virus, the lymphocytic infiltrate found in a small
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.number of COVID-19 patients may not represent myocarditis. Thus,
the myocardial pathological alterations observed in the current study
may not reflect specific effects of the virus, but rather the consequen-
ces of critical illness in a population with a high prevalence of underly-
ing conditions.

The findings of the current study are consistent with the notion
that direct COVID-19-mediated cardiac pathology may be uncom-
mon (Figure 1). In hospitalized COVID-19 patients, elevated serum
troponin levels are commonly found and are more prominent in
patients with underlying conditions.8 However, biochemical evidence
of cardiac injury is not unique to COVID-19. Patients with severe
community-acquired pneumonia, requiring intensive care, typically
exhibit increased troponin levels.9 Increased myocardial demand due
to fever and tachycardia, and reduced supply due to hypoxaemia and
hypotension, can result in myocardial ischaemia in vulnerable
patients, and may explain the evidence of myocardial injury common-
ly found in high-risk COVID-19 patients.10 Moreover, systemic in-
flammatory activation leading to cytokine storm may promote
dysfunction, whereas prothrombotic effects may trigger plaque rup-
ture, precipitating coronary events.11 The evidence documenting
SARS-CoV-2 myocarditis as a cause of cardiac dysfunction is limited
to case reports. In a case series studying 14 patients who succumbed
to COVID-19 in Washington State, one patient with lymphocytic

myocarditis and evidence of myocardial viral RNA was identified. In a
study of 39 consecutive COVID-19 autopsy cases from Germany,
41% of patients had evidence of myocardial viral presence in the ab-
sence of significant inflammation.12 The long-term significance of viral
infection in COVID-19 patients remains unknown.

The authors should be complimented, not only for producing the
first systematic investigation of myocardial pathological changes in
COVID-19, but also for an objective and unbiased discussion that
acknowledges the limitations of the study, without overinterpreta-
tions and hype. Adoption of careful and objective approaches for
data interpretation and dissemination of scientific findings is critical to
overcome the challenges of the pandemic. In most research fields,
interest in specialized scientific articles typically remains limited within
specific groups of researchers with related interests, and overinter-
preted findings are filtered through the collective perspective of the
scientific community. In contrast, the COVID-19 literature generates
broad interest and can have an immediate impact on the public.
Throughout the world, hundreds of journalists scan the COVID-19
literature; most of them have no scientific background. Considering
that the attention generated by a news article, quantified by the num-
ber of readers, clicks, and comments, is a major measure of journalis-
tic success, it is not surprising that many journalists tend to prioritize
sensationalism over accuracy. As a result, overinterpreted scientific

Figure 1 The causes of COVID-19-associated cardiac injury in adult patients. In hospitalized COVID-19 patients, myocardial injury defined as re-
lease of troponins is common (found in 10–45% of patients), and is found predominantly in critically ill individuals with comorbid conditions.
Although it has been suggested that SARS-CoV-2 may enter ACE2-expressing cardiomyocytes and cause direct injury, current evidence suggests
that COVID-19-associated myocarditis is uncommon, even in patients who succumb to the disease. In the majority of patients with COVID-19-
related myocardial disease, cardiomyocyte injury probably reflects the imbalance between myocardial supply and demand due to the consequences
of the critical illness, amplified by pre-existing cardiovascular disease. Cytokine storm-mediated cardiac depression may also represent an uncommon
cause of myocardial injury in COVID-19 patients. Moreover, it has been suggested that activation of a thrombotic state, vascular inflammation, and re-
lease of cytokines may precipitate plaque rupture in patients with pre-existing atherosclerotic disease, causing acute myocardial infarction. However,
such events have rarely been documented. This cartoon was designed using Servier Medical Art (https://smart.servier.com/).
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.studies can fuel sensationalist news stories, ultimately leading to mis-
information of the public.

Recent dramatic headlines regarding the ‘devastating’ and ‘linger-
ing’ consequences of COVID-19 on the myocardium illustrate this
major problem. Cardiac magnetic resonance imaging in 100 patients
who recovered from COVID-19 showed that the majority (78%) had
subtle increases in non-specific indicators associated with inflamma-
tion (1.9% higher native T1 and an 8.3% increase in native T2) in com-
parison with a risk factor-matched control group that had no history
of a respiratory infection.13 All patients had normal systolic function.
Despite the absence of any robust evidence of inflammatory activity,
these observations were interpreted by the authors as suggestive of
an ‘ongoing perimyocarditis’ and indicative of a ‘considerable burden
of inflammatory disease in large and growing parts of the population’.
These statements fuelled dramatic warnings in the lay and scientific
press suggesting that SARS-CoV-2 has a ‘devastating impact on the
myocardium’, ‘ravages the heart in many ways’, and ‘can have lasting
effects on heart health’ (https://www.sciencemag.org/news/2020/07/
brain-fog-heart-damage-covid-19-s-lingering-problems-alarm-scien
tists; Supplementary material online, Table S1). Such sensationalist
statements are currently not supported by evidence. We simply have
no information on any long-term effects of SARS-CoV-2 in the heart.

Speculative discussions and dissemination of doomsday scenarios
can have a major negative impact in our fight against the pandemic,
not only by increasing anxiety levels and by spreading fear, but also by
undermining public confidence in science. It is up to the scientific
community to ensure that the messages communicated in scientific
manuscripts are supported by robust evidence. Our goal should not
be to publish a ‘newsworthy’ paper in order to attract attention, but
rather to present the facts and to support data-driven conclusions.

Supplementary material

Supplementary material is available at European Heart Journal online.
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