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We read with great interest Buja et al.’s [1] article summariz-
ing the results of 23 autopsies in patients with coronavirus dis-
ease 2019 (COVID-19), including 3 previously unreported cases in
Houston, Texas. All subjects had comorbidities and evidence of car-
diac pathology, most notably cardiomegaly (57%). Histopathological
evaluation found that 8/23 (35%) cases had individual cardiomy-
ocyte injury without inflammatory infiltrates, 3/23 (13%) had lym-
phocytic epicarditis/pericarditis, and 1/23 (4%) had myocarditis.

Discrepancies exist between Buja et al.’s [1] findings and the
latest autopsy series in patients with COVID-19. A recent review
by Edler et al. [2] reported the results of 80 autopsies carried
out in Germany between March 20 and April 18, 2020 on pa-
tients infected with SARS-CoV-2. The first 12 cases were histologi-
cally evaluated: 10 of these (83%) were known to have pre-existing
cardiovascular disease. In comparison to Buja et al.’s [1] findings,
there were no cases of lymphocytic epicarditis/pericarditis in Edler
et al.’s [2] series. However, one case (8%) of infiltrative myocarditis
was reported by Edler et al. [2], in a 71-year-old obese (BMI 36.8
kg/m?) male with cardiac insufficiency. Unfortunately, the medical
and demographic history of the patient with myocarditis in Buja
et al.’s [1] study was unknown; however, we appreciate that pa-
tients with epicarditis were described in detail (all obese, males
with underlying cardiovascular disease). Furthermore, Buja et al.
[1] noted that elevated serum troponin is a pathological corre-
late of virus-related myocarditis. This finding is supported by Lippi
et al.’s [3] meta-analysis, which established that cardiac troponin
[ (cTnl) is significantly elevated in COVID-19 patients with se-
vere disease. Measuring cardiac enzymes, including troponin and
B-type natriuretic peptide, may prove useful in screening for car-
diac injury and predicting an adverse outcome, thereby guiding
management. It is thought that myocardial injury is a complica-
tion of COVID-19 due to inflammatory effects (cytokine storm) and
whether or not direct intracellular SARS-CoV-2 infection occurs is
contentious. Alternatively, cardiac injury may be the result of coro-
nary artery ischemia in patients with pre-existing disease or a
consequence of increased coronary artery thrombosis. It would be
valuable for all future autopsy series’ to detail the cardiovascular
history and histopathological profiles of patients with myocarditis,
and test patients for the SARS-CoV-2 genome in the myocardium.

Fox et al. [4] carried out autopsies on ten African American
patients who tested positive for SARS-CoV-2, with the aim of in-
vestigating the pathogenesis of SARS-CoV-2 on different organs.
They remarked that the myocardium showed areas of dispersed
myocyte necrosis, a finding that was demonstrated by Buja et al.
[1]. Fox et al. [4] also observed a rise in cardiac troponin I in
6/10 (60%) cases, supporting Buja et al.’s [1] finding that a rise
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in troponin levels correlates to cardiomyocyte damage. However, it
should be noted that Fox et al. [4] did not find lymphocytic infil-
trates or significant evidence of viral myocarditis. While Buja et al.
[1] alerted us to the comorbidities that each patient possessed, we
were only given further information about the cardiovascular his-
tory and function of the second case from Houston, which included
their left ventricular ejection fraction and electrocardiogram re-
ports. This makes it difficult to discern whether the cardiac necro-
sis present was due to COVID-19 or other causes. While it was not
possible for Buja et al. [1] to provide information on the cardio-
vascular function of each patient before they contracted COVID-19,
it would be of benefit for future studies to include these data and
describe the course of disease in patients with fewer comorbidi-
ties.

Schaller et al. [5] conducted autopsies on 10 patients in Ger-
many with proven COVID-19 infection, with an emphasis on
discerning the cardiopulmonary effects. These autopsies demon-
strated mild lymphocytic myocarditis in 4/10 (40%) cases and signs
of epicarditis in 2/10 (20%) cases. While this supports the find-
ings by Buja et al. [1], it is important to note that Schaller et al.
[5] could not attribute these myoepicardial changes to myocarditis
rather than systemic inflammation. Therefore, looking for markers
of systemic inflammation in their cohort may be of benefit.

In conclusion, further research is required to elucidate the car-
diac involvement in patients with COVID-19. The establishment of
rigorous safety protocols has paved the way for additional studies
to be carried out and data from larger sample sizes is necessary to
further understanding of the pathogenesis of COVID-19.
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