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Takotsubo cardiomyopathy and COVID-19

infection
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Cardiovascular manifestations of coronavirus disease 2019 (COVID-
19) include myocardial injury, myocarditis, and cardiac arrhythmias.
Recent reports have demonstrated Takotsubo cardiomyopathy
(TCM) as a complication of COVID-19.1 A review of the literature
has yielded 10 cases of TCM in patients with COVID-19; 90% of the
cases occurred in women with a mean age of 64.6 years. Apical in-
volvement was the most common form.

TCM, also known as stress-induced cardiomyopathy, is a clinical
syndrome that is characterized by a transient reversible wall motion
abnormality of the left ventricle in the absence of significant

obstructive coronary artery disease.2 Apical TCM is the most com-
mon form (>80%) followed by the midventricular form.2 TCM is typ-
ically associated with intense emotional or physical stress, and is most
commonly seen in women (>90%). Patients with a physical stress
(e.g. infectious, surgical, or hypoxic) typically have a worse prognosis
compared with those with an emotional trigger.

The pathophysiology of TCM is not well understood. In a study of
19 patients with TCM, Wittstein et al.3 reported very high plasma lev-
els of catecholamines (epinephrine, norepinephrine, and dopamine)
compared with the normal population. Intense sympathetic

Figure 1 Proposed mechanism for the pathophysiology of Takotsubo cardiomyopathy in patients with COVID-19 infection.
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..overstimulation by catecholamines (catecholamine-mediated myo-
cardial stunning) might result in myocardial stunning as a direct effect
of catecholamines on cardiomyocytes, hyperdynamic contractility,
epicardial spasm, and/or microvascular dysfunction.

Tan et al.4 showed that patients with COVID-19 have a markedly
high level of cortisol that is higher than that observed in patients
undergoing major surgery. Penefsky et al. reported that administra-
tion of glucocorticoid increased isometric tension and tension devel-
opment, reduced the velocity of relaxation in papillary muscle, and
shortened the total relaxation time without a significant change in
contraction time.5 Although the precise basis of adverse effect of
these changes on regional cardiac dysfunction is not known, it is pos-
sible that the very high levels of cortisol in concert with high levels of
catecholamines related to the common underlying mediator(s) (in-
flammation and cytokine storm) might exert a direct ‘toxic’ effect on
cardiomyocytes in COVID-19 patients, and play a role in the devel-
opment of TCM.

Studies that compare the levels of cortisol and other stress-related
hormones between patients with TCM and COVID-19 infection and
others with COVID-19 without TCM are needed. Such studies will
advance our understanding of the pathophysiology of TCM and the
role of stress-related hormones in this disease.
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