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Background Cardiovascular complications are increasingly recognized during the current coronavirus disease 2019 (COVID-19) pan-
demic. Myocardial injury is most commonly described and its underlying mechanism is believed to be multifactorial. Next
to Type 2 ischaemia, COVID-19 may lead to (peri)myocarditis or Takotsubo (or stress) cardiomyopathy.

...............................................................................................................................................................................................................
Case summary A 72-year-old woman was admitted to the intensive care unit for mechanical ventilation because of respiratory insufficiency

secondary to COVID-19 viral pneumonia. Seven days after admission, she developed new negative T-waves and a prolonged
QTc interval on electrocardiography (ECG). Troponin levels were mildly elevated. Echocardiography showed a poor left
ventricular systolic function with apical ballooning consistent with the diagnosis Takotsubo cardiomyopathy. Seven days
afterwards, the ECG and troponin levels normalized. Echocardiography showed improvement of left ventricular systolic
function, however with persistent hypokinesia of the apical segments. Coronary artery disease was excluded using coronary
computed tomography angiography. The patient was discharged home and follow-up echocardiography after 3 months
showed normal contractility of the apical myocardial segments, with normalization of the left ventricular systolic function, as
expected in Takotsubo cardiomyopathy.

...............................................................................................................................................................................................................
Discussion COVID-19 caregivers should be aware of Takotsubo cardiomyopathy as complication of COVID-19, since regular use of

QT-prolonging drugs combined with prolongation of the QTc interval in Takotsubo cardiomyopathy may lead to life-
threatening arrhythmias. Furthermore, Takotsubo cardiomyopathy may lead to acute heart failure and even cardiogenic
shock. Frequent ECG monitoring of COVID-19 patients therefore is of paramount importance and timely echocardiog-
raphy should be obtained when ECG abnormalities or haemodynamical problems occur.
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Learning points
• Takotsubo cardiomyopathy is a potential cause of acute heart failure in coronavirus disease 2019 (COVID-19).
• Several pharmacological therapies are contraindicated or have to be used with caution in COVID-19 patients with Takotsubo

cardiomyopathy.
• Several mechanisms may lead to myocardial injury in COVID-19 including (Type 2) ischaemia, myocarditis, and Takotsubo

cardiomyopathy.

* Corresponding author. Tel: þ31 88 7574512, Fax: þ31 88 7555581, Email: d.vanosch@umcutrecht.nl
Handling Editor: Brian Halliday
Peer-reviewers: Luca Moderato, Alberto Aimo, and Stathis Papatheodorou
Compliance Editor: Christian Fielder Camm
Supplementary Material Editor: Ross Thomson
VC The Author(s) 2020. Published by Oxford University Press on behalf of the European Society of Cardiology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com

European Heart Journal - Case Reports (2020) 4, 1–6 CASE REPORT
doi:10.1093/ehjcr/ytaa271 Heart failure

http://orcid.org/0000-0002-9190-4157
http://orcid.org/0000-0002-1692-8669
http://creativecommons.org/licenses/by-nc/4.0/


..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..Introduction

Cardiovascular complications are increasingly recognized during the
current coronavirus disease 2019 (COVID-19) pandemic.1

Myocardial injury is most commonly described with a reported inci-
dence of 12% in hospitalized patients up to 23% in critically ill patients
and is associated with an adverse prognosis.2

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
causing COVID-19 viral pneumonia may lead to both direct and indir-
ect myocardial injury. Indirect myocardial injury is caused by hypoten-
sion, tachycardia, and hypoxia which can induce myocardial ischaemia
due to a mismatch in myocardial oxygen demand and supply. This
may also lead to acute decompensation of prior congestive heart fail-
ure.2 The finding that approximately 40% of hospitalized patients
have underlying chronic cardiovascular or cerebrovascular disease
suggest that this hypothesis might explain the relationship between
troponin rise and adverse outcome.3 Furthermore, systemic and vas-
cular inflammation along with hypercoagulability can trigger plaque
rupture and lead to acute coronary syndrome in COVID-19.2

Increasing evidence exists that COVID-19 can lead to acute (peri)-
myocarditis. Two recent case reports describe findings on cardiac
magnetic resonance (MR) imaging that are consistent with acute
myocarditis. In one of these reports, endomyocardial biopsy showed
evidence of myocardial inflammation with presence of T-lymphocytic
infiltrates, without presence of the SARS-CoV-2 genome.4,5

Recently, the first two reported cases of Takotsubo (or stress-)
cardiomyopathy in COVID-19 have been published.6,7 Takotsubo
cardiomyopathy is commonly triggered by physical triggers such as
infection, respiratory failure, and systemic inflammatory response
syndrome (SIRS),8 therefore, it might complicate COVID-19. In this
case report, we describe a case of Takotsubo cardiomyopathy in a
COVID-19 patient at our institution and describe its significant effects
on patient management and treatment which are relevant for this
specific patient population.

Timeline

Case presentation

A 72-year-old woman presented to the emergency department with
complaints of fever and dyspnoea. Her medical history reported par-
oxysmal atrial fibrillation without underlying structural or functional
cardiac abnormalities, for which she used flecainide as pill in the
pocket. At presentation, she was tachypnoeic (respiratory rate 25/
min), her oxygen saturation was 92% and auscultation of the lungs
revealed bilateral inspiratory crackles and expiratory rhonchi. Her
pulse was 70/min with a blood pressure of 150/70 mmHg.
Auscultation of the heart was normal. Electrocardiography (ECG)
showed sinus rhythm with normal repolarization and a normal QTc
interval (440 ms).

She was suspected of COVID-19 viral pneumonia because of bilat-
eral consolidations on chest X-ray and computed tomography
(Figure 1). She was admitted to the pulmonology department and
treatment with oxygen, chloroquine (300 mg once daily) and cefur-
oxime (1500 mg three times daily) were started. Initially, two
COVID-19 polymerase chain reaction (PCR) assays on material
obtained via oro- and nasopharyngeal swabs were negative. Five days
after admission, she developed respiratory insufficiency and was
admitted to our intensive care unit (ICU) where mechanical ventila-
tion was initiated. COVID-19 was confirmed by PCR assay on mater-
ial obtained via bronchoalveolar lavage. The patient developed
hypotension secondary to deep sedation, which was successfully
treated with low doses of norepinephrine (19–115 nanogram/kg/
min). There was no need for inotropic support during ICU
admission.

Seven days after ICU admission, negative T-waves were observed
at the monitor and a 12-lead ECG was obtained which showed sinus
rhythm with diffuse, new, deeply negative T-waves and a prolonged
QTc interval of 505 ms (Figure 2). Cardiac biomarkers were only
slightly elevated at that time, without a typical rise or fall in troponin
levels (maximum high sensitive troponin-I: 454 ng/L, reference value
0–45 ng/L). Echocardiography showed a poor left ventricular systolic
function [left ventricular ejection fraction (LVEF) approximately 30%]

....................................................................................................................................................................................................................
Time Event

Day of admission Admission to the intensive care unit for mechanical ventilation because of respiratory insufficiency secondary to coronavirus dis-

ease 2019 viral pneumonia.

þ7 days Electrocardiography (ECG) showed new negative T-waves. High sensitive troponin-I levels were mildly elevated (454 ng/L, refer-

ence value 0–45 ng/L). Echocardiography showed a poor left ventricular systolic function [left ventricular ejection fraction

(LVEF) of 30%] with apical ballooning consistent with the diagnosis Takotsubo cardiomyopathy.

þ10 days Successful extubation and transfer to the ward.

þ14 days Normalization of the ECG and troponin levels. Echocardiography showed important improvement of left ventricular systolic func-

tion to an LVEF of 45%, however with persistent hypokinesia of the apical segments. Additional coronary computed tomography

angiography (CCTA) showed a low calcium score and a non-significant stenosis (<50%) in the proximal left anterior descending

artery (CAD-RADS score of 1) excluding coronary artery disease as the cause of this clinical picture.

þ22 days The patient was discharged.

þ 3 months Follow-up echocardiography showed normal contractility of the apical myocardial segments, with normalization of the left ven-

tricular systolic function (LVEF 55%).

2 D. van Osch et al.
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..with circumferential akinesia of the apex in the mid-ventricular and
apical segments and circumferential hyperdynamic contractions of
the basal segments consistent with the diagnosis Takotsubo cardio-
myopathy (Figure 3, Videos 1–3). The InterTAK Diagnostic Score was
80 supporting the diagnosis Takotsubo cardiomyopathy (97.3% prob-
ability). Episodes of heavy anxiety and hypertension during nursing

care were reported as possible trigger. Given the poor left ventricu-
lar systolic function and prior atrial fibrillation with a CHA2DS2-VASc
score of 4, therapeutic low-molecular weight heparin was started
(dalteparin, 7500 IU twice daily s.c.). Because the patient was still
treated with low doses of norepinephrine, treatment with beta-
adrenergic receptor blockers or angiotensin-converting enzyme

Figure 1 Chest X-ray and computed tomography.

Figure 2 Electrocardiography.
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(ACE) inhibitors to treat left ventricular dysfunction was postponed.
Treatment with chloroquine was stopped because the prolonged
QTc interval.

Initially, we chose to not perform a coronary angiography because
of the typical echocardiographic pattern, the only slightly elevated
cardiac biomarkers, the absence of ST-segment elevations and given
the risk of transportation of an intubated patient with also a risk of
further contamination of COVID-19 in the hospital. Cardiac MR was
considered to exclude myocarditis as a cause of left ventricular dys-
function, however, this was considered to be unlikely given the only
mildly elevated cardiac biomarkers, the high InterTAK Diagnostic
Score and the typical echocardiographic pattern consistent with
Takotsubo cardiomyopathy.

After 10 days of mechanical ventilation, the patient was successful-
ly extubated and transferred to the ward were further recovery took
place. Remarkably, there was a second rise in C-reactive protein to
150 mg/L (reference value 0–10 mg/L) the days after the diagnosis
of Takotsubo cardiomyopathy was established. Treatment with

ceftriaxone was started because of a possible pulmonary bacterial
superinfection, however, blood- and sputum culture identified no
micro-organisms. The troponin levels were normalized 7 days after
the diagnosis of Takotsubo cardiomyopathy. At that time, the ECG
showed sinus rhythm and normalization of the T-waves. Treatment
with an ACE inhibitor (perindopril 2 mg once daily) was initiated
however discontinued shortly afterwards because of symptomatic
hypotension. Follow-up echocardiography showed important im-
provement of left ventricular systolic function to an LVEF of 45%,
however with persistent hypokinesia of the apical segments. For that
reason, an additional coronary computed tomography angiography
(CCTA) was obtained which showed a low calcium score and a non-
significant stenosis (<50%) in the proximal left anterior descending
artery (CAD-RADS score of 1) excluding coronary artery disease as
the cause of this clinical picture (Figure 4).

After 22 days, the patient was discharged home on direct anticoa-
gulation and statin therapy. Three months after the diagnosis
Takotsubo cardiomyopathy, the patient visited our outpatient clinic.
Echocardiography at that time showed normal contractility of the ap-
ical myocardial segments, with normalization of the left ventricular

Figure 3 Echocardiography showing apical circumferential akin-
esia of the left ventricle.

Video 1 Apical four-chamber view showing apical circumferential
akinesia of the left ventricle consistent with the diagnosis Takotsubo
cardiomyopathy.

Video 2 Apical two-chamber view.

Video 3 Apical three-chamber view.

4 D. van Osch et al.
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..systolic function (LVEF 55%), as expected in Takotsubo
cardiomyopathy.

Discussion

Takotsubo cardiomyopathy as a complication of COVID-19, may re-
sult in significant clinical deterioration and have profound implications
on pharmacological treatment options. Remarkably, there are no
reports of Takotsubo cardiomyopathy during prior corona-related
epidemics (severe acute respiratory syndrome or Middle East re-
spiratory syndrome).

It is important that caregivers of COVID-19 patients are aware of
the possible cardiovascular complications that coexist with this dis-
ease. Frequent ECG monitoring of COVID-19 patients is of para-
mount importance herein, because early detection of cardiac
comorbidity may reduce adverse outcome. As in this case,
Takotsubo cardiomyopathy commonly leads to severe prolongation
of QTc, with the risk of life-threatening arrhythmias.8 This risk might
be further increased given the fact that many COVID-19 patients are
treated with QT-prolonging drugs such as chloroquine or for in-
stance haloperidol.9,10 Furthermore, Takotsubo cardiomyopathy
causes left ventricular dysfunction and may even lead to cardiogenic
shock. If haemodynamical problems occur in COVID-19 patients,
echocardiography is warranted to exclude heart failure secondary to
Takotsubo cardiomyopathy, myocarditis or ischaemia.

Takotsubo cardiomyopathy is a self-limiting disease typically result-
ing in normalization of the ECG and of left ventricular systolic

function within 1–2 weeks. Treatment is therefore supportive and
aims at minimizing complications. Temporary treatment of left ven-
tricular dysfunction with beta-adrenergic receptor blockers and ACE
inhibitors might be considered if haemodynamically tolerated, how-
ever no randomized controlled trials concerning optimal medical
therapy exist.11 In cardiogenic shock, positive inotropic agents should
be used with caution since these drugs may further activate catechol-
amine receptors and may worsen the patients clinical status. In refrac-
tory cardiogenic shock, mechanical circulatory support should be
considered.11

A recent report speculated on the main mechanisms to explain
the increase in troponin which is regularly observed in COVID-19
patients admitted at the ICU.12 These include (i) ACE2-receptor-
mediated direct cardiac damage, (ii) hypoxia induced myocardial
injury, (iii) cardiac microvascular damage, and (iv) SIRS which
could result in a cytokine storm. None of the aforementioned has
been proven, although mechanism 2 and 3 seem very likely. Our
case provides the observation on the occurrence of the fourth
postulated mechanism and warrants further investigation. COVID-
19 infection could be subdivided into distinct phases: the early in-
fection stage followed by the pulmonary phase which sometimes
progresses into the (extrapulmonary systemic) hyperinflammatory
phase which is characterized by a clinical picture of acute respira-
tory distress syndrome, SIRS/shock and signs of cardiac failure.13 It
is in this last clinical phase that inflammatory markers are marked-
ly increased as well as elevations of troponin are observed.
Is seems reasonable to hypothesize that during this

Figure 4 Coronary computed tomography angiography showing a non-significant stenosis in the left anterior descending artery.
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..hyperinflammatory phase optimal circumstances develop for a
Takotsubo cardiomyopathy: acute anxiety with increased beta-
adrenergic tone in the period preceding respiratory failure, the
episode(s) of severe hypoxia, and SIRS.

In conclusion, COVID-19 can be complicated by Takotsubo car-
diomyopathy. COVID-19 caregivers should be aware of this compli-
cation, since regular use of QT-prolonging drugs combined with
prolongation of the QTc interval in Takotsubo cardiomyopathy may
lead to life-threatening arrhythmias. Furthermore, Takotsubo cardio-
myopathy may lead to heart failure and even cardiogenic shock.
Frequent ECG monitoring of COVID-19 patients therefore is of
paramount importance and echocardiography should be obtained
when haemodynamical problems occur. Our observation warrants
further investigation regarding the incidence of Takotsubo cardiomy-
opathy complicating COVID-19 and its potential impact on treat-
ment and outcome.
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