
Abstract 

Although the most frequent presentation of the novel
Coronavirus disease-2019 (COVID-19) is a respiratory syndrome,
cardiac involvement is being increasingly recognized. One such
entity is takotsubo cardiomyopathy. We sought to review the var-
ious cases of takotsubo cardiomyopathy reported during the
COVID-19 pandemic and consolidate the information available
on its clinical features, evaluation and treatment. We performed a
PubMed search using the MeSH terms “Takotsubo
Cardiomyopathy” or “Stress Cardiomyopathy” and “COVID-19”,
and identified 16 case reports, two case series, and one retrospec-

tive cohort study. There was a total of 24 reported patients with
COVID-19 infection, who developed takotsubo cardiomyopathy,
and two patients without COVID-19 who developed takotsubo
cardiomyopathy due to the emotional stress associated with the
global pandemic. The mean age of the patients was 67.19 years
(SD 15.83) and 16 (59.3%) were women. Chest pain was reported
in only ten patients (38.46 %) and ST-elevation was seen in 11
patients (42.3%). While most patients had typical takotsubo car-
diomyopathy, four patients had inverted (reverse) takotsubo car-
diomyopathy, two had bi-ventricular involvement, one had medi-
an takotsubo and another had global takotsubo with apical sparing
variant. Most patients had a positive outcome with complete or
near-complete reversal of cardiac dysfunction at the time of dis-
charge. Five deaths (19.23%) were reported. Takotsubo cardiomy-
opathy is a rare, but increasingly reported reversible cardiomyopa-
thy that can be seen in patients with COVID-19 infection and the
diagnosis must be actively sought for in these patients.

Introduction

Coronavirus disease 2019 (COVID-19) emerged from China
in December of 2019 and continues to be a public health emer-
gency of international concern. As of November 10, 2020, severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has
infected 50.8 million individuals worldwide and has caused more
than 1.26 million deaths. COVID-19 can be asymptomatic or
symptomatic. The incubation period is generally within 14 days
following exposure, and most symptomatic infections occur
approximately four to five days after exposure [1,2]. The most
common symptoms in decreasing order of occurrence are cough,
fever, myalgia, headache, dyspnea, sore throat, diarrhea, nausea or
vomiting, loss of smell, abdominal pain and rhinorrhea [3]. As our
understanding of this novel pathogen improves and more cases are
reported, unusual and rare presentations associated with COVID-
19 are being recognized.

Takotsubo cardiomyopathy (also known as transient apical
ballooning, stress cardiomyopathy and ‘broken heart syndrome) is
a unique reversible form of cardiomyopathy which presents with
symptoms and signs mimicking acute myocardial infarction, with-
out actual coronary artery stenosis, thrombosis or spasm [4,5]. The
name is derived from the shape the heart takes, which resembles a
Japanese octopus fishing pot called a ‘takotsubo’. Takotsubo car-
diomyopathy occurs predominantly in postmenopausal women in
the setting of extreme physical or emotional stress. There have
been reports of increased incidence of takotsubo cardiomyopathy
after natural calamities, such as what was observed during the
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Niigata earthquake when the incidence of takotsubo cardiomyopa-
thy was 24-fold higher near the epicenter, one month after the
earthquake [6]. It has been estimated that 1-2% of all patients pre-
senting with an initial diagnosis of acute coronary syndrome have
takotsubo cardiomyopathy [5].

Although a respiratory syndrome is the predominant clinical
presentation of COVID-19, cardiac involvement is being increas-
ingly recognized. One such cardiac complication is takotsubo car-
diomyopathy. In this article, we review the various cases of takot-
subo cardiomyopathy reported during the COVID-19 pandemic
and attempt to consolidate the available information on its clinical
features, evaluation and treatment.

Methods

In this review, we included articles on COVID-19 and takot-
subo cardiomyopathy published in PubMed. We used the search
terms “COVID-19” and “Takotsubo Cardiomyopathy” or “Stress
Cardiomyopathy” under the Mesh database in PubMed. Case
reports, case series, retrospective, and prospective observational
studies on adult patients with COVID-19 were eligible to be
included. We excluded opinions, recommendations and reviews
which did not include clinical details of patients. Two independent
clinicians were involved in the screening of the articles.

Results

We identified 22 articles on “Takotsubo Cardiomyopathy” or
“Stress Cardiomyopathy” and “COVID-19” published in PubMed
till 10th November 2020. One article was a review of the cardiovas-
cular manifestations of COVID-19, and was excluded as there
were no patient details in the study. Two papers which were com-
mentaries were also excluded. Sixteen case reports, two case
series, and one retrospective cohort study that investigated the inci-
dence of takotsubo cardiomyopathy during the SARS-CoV-2 pan-
demic were included in the review. A case report which was in
Italian was translated using Google translator.

Among the 16 case reports and 2 case series, there were a
total of 24 patients with COVID-19 infection, who developed
takotsubo cardiomyopathy [7–22]. Twenty-three of these patients
had COVID-19 infection confirmed by reverse-transcriptase
polymerase chain reaction (RT-PCR) test and one patient had
serological evidence of acute infection. Also, there were two
patients who had features of takotsubo cardiomyopathy, without
evidence of COVID-19 infection [7,8]. Both of them had report-
ed emotional stress as a result of the COVID-19 pandemic and
social isolation, which presumably lead to the development of
takotsubo cardiomyopathy. All 26 patients were included in the
final analysis.

Clinical presentation

The mean age of the patients was 67.19 years (SD 15.83) and
16 (59.3%) were women (Supplementary Table 1). Chest pain was
reported in only ten patients (38.46%) (Figure 1). The other pre-
senting symptoms were fever, shortness of breath, cough, fainting
and diarrhea. Two patients presented with cardiac symptoms alone,

and the diagnosis of COVID-19 was made after a screening test
was sent [9,10]. Another patient was initially diagnosed with peri-
cardial effusion in tamponade, and developed features of takotsubo
cardiomyopathy after admission to the hospital [11]. Two others
were diagnosed with takotsubo cardiomyopathy when they were
evaluated for chest pain after admission to the hospital for treat-
ment of COVID-19 infection; one on day 3 and the other on day 7
[12,13].

Electrocardiography (ECG)

ST-elevation was seen in 11 patients (42.3%). Other electrocar-
diography (ECG) patterns seen were sinus tachycardia, atrial flut-
ter, atrial ectopics, atrial fibrillation, sinus tachycardia, QT- prolon-
gation, T-wave inversion and non-specific ST-segment and T-wave
changes. Cardiac troponins were elevated in 22 patients (84.61%).

Echocardiogram

Echocardiography was a crucial diagnostic tool in all cases.
Although most patients had typical takotsubo cardiomyopathy,
four patients had inverted (reverse) takotsubo cardiomyopathy
(15.38%) [14-16]. Two others (7.69%) had bi-ventricular involve-
ment, one (3.8%) had median takotsubo and another (3.8%) had
global takotsubo with apical sparing variant [9,16,17]. Ejection
fraction was below 50% in all but one of the reported cases.

Angiogram and ventriculography

Conventional coronary angiography was done in nine
patients (34.61%). Eight of these patients did not have significant
obstructive coronary lesions. One patient had significant lesions
on the proximal left anterior descending (LAD) artery and first
diagonal artery, and two drug-eluting stents were placed.
However, since there were regional wall motion abnormalities in
a different vascular territory than the ones supplied by obstructed
arteries, the authors made a diagnosis of median takotsubo syn-
drome [9]. Another patient underwent Computed Tomography
(CT) angiogram which showed absence of obstruction [18].
There was one patient who did not undergo coronary angiogram,
but was found to have normal coronaries during autopsy [19].
The other patients did not undergo coronary angiography, either
because they were too unstable to be shifted for the procedure, or
because the treating team had already made a diagnosis and the
angiogram would not have given any additional information.
This would also avoid unnecessary viral exposure to the health-
care team and supporting staff. When ventriculography was done,
it showed features similar to that seen on echocardiography.

Other imaging modalities

Cardiac magnetic resonance imaging (CMR) was done for one
patient on day 7 of admission. It showed an improvement of sys-
tolic function from that at admission, with the persistence of mild
hypokinesia at basal and mid-left ventricular segments [18].
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Management

Management of most patients was done following local protocols
for management of COVID-19 pneumonia and acute coronary syn-
drome or heart failure. Five patients received antiviral therapy con-
sisting of a combination of lopinavir-ritonavir or darunavir-cobicistat
[15,18,19]. One of them also received therapeutic plasma exchange
[18]. Interleukin-6 antagonists were received by two patients – one
received tocilizumab while the other received sarilumab [12,13].
With such a small sample size, it is difficult to comment on the effi-
cacy of any of these therapies in reversing takotsubo cardiomyopathy.

Outcome

Most patients had a positive outcome with complete or near-
complete reversal of cardiac dysfunction at the time of discharge.
Five deaths (19.23%) were reported [13,16,19]. One of them had
recovered cardiac function and died due to other factors. One

patient was admitted at 38-weeks of gestation, and had an unevent-
ful caesarean section delivery and was discharged on day 16 [10].

Takotsubo cardiomyopathy in patients
who tested COVID-19 negative

There are two case reports of elderly women, who presented
with chest pain, ST-elevation on ECG and elevated cardiac tro-
ponins, but were not found to have any obstructive coronary
lesions on angiography [7,8]. Both ladies reported emotional
stress related to the ongoing pandemic and social isolation, which
was probably the trigger for takotsubo cardiomyopathy. A retro-
spective cohort study at cardiac catheterization laboratories in
Ohio compared the incidence of Takotsubo cardiomyopathy in
the pre-COVID and post-COVID era [11]. The incidence, which
was 1.5-1.7% of all patients presenting with acute coronary syn-
drome in the pre-COVID era, had increased to 7.8% in the post-
COVID era. All the patients in the study had a negative RT-PCR
test for COVID- 19, suggesting that the increase in incidence was
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Figure 1. Presentation and diagnosis of takotsubo cardiomyopathy in patients with COVID-19.
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due to factors other than infection itself. This study did not find
a change in mortality rate or 30-day rehospitalization between the
two time periods.

Discussion

At the end of 2019, the novel coronavirus was identified as the
cause of a cluster of cases presenting with pneumonia in the city of
Wuhan in the Hubei province of China. It rapidly spread through-
out China and later, the world. On 30th January, 2020 the World
Health Organization (WHO) declared this disease a Public Health
Emergency of International Concern (PHEIC) and on Feb 2020, it
officially named this coronavirus disease as COVID-19. COVID-
19 infection can be asymptomatic or symptomatic, and the severity
of symptomatic infection can be mild to severe. Pneumonia is the
most frequent serious manifestation of symptomatic infection and
is characterized by fever, cough and dyspnea [20]. Several compli-
cations of COVID-19 have been described, such as, acute respira-
tory distress syndrome, cardiac arrhythmias, acute cardiac injury,
pulmonary embolism, stroke, Guillain-Barre syndrome and sec-
ondary infections. Cardiovascular complications include throm-
boembolic events (22%), heart failure (12-23%), rhythm abnor-
malities (7-16%), myocarditis (8-12%), cardiogenic shock (7%),
pericarditis or effusions (1-4%) and acute coronary syn-
dromes(<1%) [21]. A rare complication of COVID-19 is takotsubo
cardiomyopathy, also known as stress cardiomyopathy, apical bal-
looning syndrome and ‘broken heart syndrome’. The typical clini-
cal presentation of takotsubo cardiomyopathy is indistinguishable
from an acute coronary syndrome [5]. However, the disease is con-
spicuous for its absence of significant coronary lesions. Another
remarkable feature of takotsubo cardiomyopathy is its association

with emotional and physical stressful triggers. Although the exact
mechanism of takotsubo cardiomyopathy is unclear, the cate-
cholamine surge associated with these triggers almost certainly has
a role in its pathogenesis.

Our review of the literature revealed two patterns of takotsubo
cardiomyopathy associated with the COVID-19 pandemic. Some
patients with COVID-19 infection had features of takotsubo car-
diomyopathy. The stress response to the infection and hyper-adren-
ergic state may be responsible for this association, although viral
myocarditis cannot be ruled out. The other group of patients present-
ed with takotsubo cardiomyopathy as a result of the intense emotion-
al stress caused by the global pandemic. Governments around the
world have undertaken public health interventions to reduce the rate
of transmission of COVID-19. One such measure is social distanc-
ing. Although effective in reducing the spread of infection and ‘flat-
tening the curve’, it may be the cause of intense emotional distress,
especially in the elderly who may find it difficult to use technology
to stay in contact with their loved ones. This may act as a trigger for
takotsubo cardiomyopathy in these individuals.

While the exact mechanism of takotsubo cardiomyopathy is
unclear, there have been various postulates. Various theories such
as multi-vessel coronary artery vasospasm, microvascular coro-
nary impairments, catecholamine-induced myocyte injury and
neurogenic myocardial stunning exist, but none have been
proven conclusively [22]. Primary takotsubo cardiomyopathy is
triggered by acute emotional and physical stress, while secondary
takotsubo cardiomyopathy develops in patients hospitalized for
other reasons (Figure 2). COVID-19 is a unique disease in that it
can trigger takotsubo cardiomyopathy by both these mechanisms.
The current pandemic, resultant social and economic instabili-
ties, public health measures adopted by most governments
including social distancing, inability to interact with loved ones
and the anxiety of getting infected may all contribute to primary
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Figure 2. Association between takotsubo cardiomyopathy and COVID-19.
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takotsubo cardiomyopathy. On the other hand, patients admitted
for treatment of COVID-19 infection, particularly those requiring
intensive care, seem to be more prone to develop secondary
takotsubo cardiomyopathy.

At the time of writing this review, there is one study that shows
an increase in the incidence of takotsubo cardiomyopathy during
the COVID-19 pandemic [11]. However, considering that in the
past, the incidence of takotsubo cardiomyopathy has increased
after natural calamities such as earthquakes, it is likely that the
results of this study are valid and can be generalized [6]. As men-
tioned before, the exact mechanism of cardiac injury in takotsubo
cardiomyopathy is unclear. SARS-CoV2 enters human cells by
binding its spike protein to the membrane protein angiotensin-
converting enzyme [23]. Viral RNA of Middle East respiratory
syndrome coronavirus (MERS-CoV) and SARS-CoV, have been
isolated from heart tissues of infected animals indicating cardiotro-
pism [24]. However, the mechanism of takotsubo cardiomyopathy
is most likely neurohormonal, rather than direct viral injury.
Endomyocardial biopsy was performed in one patient with takot-
subo cardiomyopathy and COVID-19 infection [18]. It showed dif-
fuse T-lymphocytic inflammatory infiltrates with huge interstitial
oedema and limited foci of necrosis, with no evidence of SARS-
CoV-2 genome within the myocardium. Other mechanisms may
also include procoagulant state, immune-mediated damage,
endothelial injury and microvascular dysfunction. Viral RNA of
Middle East respiratory syndrome coronavirus (MERS-CoV) and
SARS-CoV, have been isolated from heart tissues of infected ani-
mals indicating cardio-tropism.

The evidence concerning optimal management of patients
with takotsubo cardiomyopathy is unclear and most patients are
managed with supportive care along the lines of management of
heart failure. Also, it has to be noted that adrenergic stimulation
is high in these patients, and therefore, exogenous cate-
cholamine-inotropes such as dopamine, dobutamine, and norepi-
nephrine can exacerbate neurocardiogenic injury and calcium
overload in an already stressed myocardium. Therefore, the use
of non-catecholamine inotropes such as milrinone and levosi-
mendan may prove beneficial [25,26]. Patients with COVID-19
admitted in critical care may require hemodynamic support.
Indeed, these catecholamine-inotropes may contribute to second-
ary takotsubo cardiomyopathy. Therefore, the treating team may
consider levosimendan or milrinone as an alternative inotrope in
situations where takotsubo cardiomyopathy is suspected. Beta-
blockers may be beneficial in some cases of takotsubo cardiomy-
opathy, however, their use without invasive cardiac pressure gra-
dient monitoring is controversial [27,28]. Therapeutic plasma
exchange was employed for one patient as rescue therapy; how-
ever, it cannot be concluded whether it was that intervention
which rescued the patient [18]. Plasma exchange is proposed to
work by removing inflammatory cytokines such as interleukin-6
and may be especially beneficial at the onset of the cytokine-
release syndrome. Using IL-6 antagonists such as sarilumab and
tocilizumab are also proposed to work by the same mechanism.
However, there are several unknowns at this point – the optimal
dose and duration of therapeutic plasma exchange, as well as IL-
6 antagonists, are yet to be determined. It is also unclear how
reducing inflammatory mediators improves takotsubo cardiomy-
opathy- it may have a direct effect by reducing cardiac inflamma-
tion or may work indirectly by improving oxygenation and left
ventricle filling pressures.

Takotsubo cardiomyopathy is considered to be a reversible
form of cardiomyopathy with complete recovery of left ventricular
function within weeks of presentation. This is reflected in the cases

reviewed in this paper, with most patients having documented
reversal of cardiac function at the time of discharge. Of the five
patients who died, one had recovered cardiac function and suc-
cumbed due to other factors. It is difficult to say whether the other
four patients died of cardiac or other causes.

Most likely, cases of takotsubo cardiomyopathy in COVID-19
are under-reported; either the diagnosis being missed completely,
or being misdiagnosed as viral myocarditis. It is important to
actively seek this diagnosis for two reasons. Firstly, once a diagno-
sis is made, invasive investigations such as angiography can be
avoided, since they add minimal additional information and the
management of takotsubo cardiomyopathy is largely supportive.
This can also protect healthcare workers from unnecessary viral
exposure during transportation and the procedure itself. Secondly,
a diagnosis of takotsubo cardiomyopathy may urge the treating
team to modify their management of critically-ill COVID-19
patients, especially with regards to limiting exposure to cate-
cholamine-inotropes and considering the use of non-catecholamine
inotropes. Because of these reasons, we recommend modification
of protocols for evaluation of acute chest pain to include an
echocardiography prior to coronary angiography in order diagnose
takotsubo cardiomyopathy.

Reassuringly, takotsubo cardiomyopathy in itself seems to
have a good prognosis in patients with COVID-19 infection. As
more cases are reported, we may gain more insights into the opti-
mal evaluation and management of this complication.

Limitation

There are several limitations to this review. The sample size
is rather small and this affects the generalizability of these obser-
vations. It is possible that there are many unreported cases of
takotsubo cardiomyopathy and if they were to be included, our
observations may have been different. There is a chance for pub-
lication bias as more challenging cases and those with a positive
outcome are likely to be reported. Also, we do not have complete
details on inotrope requirement, ventilation, hospital stay and
drug interactions-factors that may have affected the outcome
[29,30]. Furthermore, there were no children included in the
review. Lastly, the non-uniform drug therapies for COVID-19
due to changing recommendations make it difficult to comment
on the efficacy of therapeutic interventions for takotsubo car-
diomyopathy.

Conclusions

Takotsubo cardiomyopathy is a rare cardiovascular complica-
tion associated with the COVID-19 pandemic. With increasing
cases of COVID-19, more cases of takotsubo cardiomyopathy are
being reported. Takotsubo cardiomyopathy in COVID-19 can be
primary takotsubo cardiomyopathy due to the emotional stress
associated with the global pandemic, or secondary takotsubo car-
diomyopathy due to COVID-19 infection. Less than half of the
patients presented with chest pain. Although ECG abnormalities
were commonly seen, ST-segment elevation was present in only
42.3% of the patients. Echocardiogram was the most important
diagnostic tool and showed the classical findings of takotsubo car-
diomyopathy or its variants. Management was mostly supportive
and mortality was reported in 19.2% of patients.
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