
Introduction

As the number of cases of coronavirus disease 2019 
(COVID-19) has reached tens of millions worldwide, 
the understanding of its clinical manifestations has 
grown. These have been described as a range of systemic 
repercussions resulting from an interplay between direct 
organ damage and exaggerated host immune response.1,2 
In a descriptive case series study of COVID-19 patients 
in Wuhan,2 44% of patients had either elevated cardiac 
biomarkers or new changes in electrocardiogram 
(ECG) and imaging exams, and 34% of all cases had 
acute heart failure. Systemic diseases with increased 
adrenergic response may lead to stress cardiomyopathy, 
or Takotsubo syndrome, which is a rare condition 
with challenging diagnosis in the course of COVID-19. 
Herein we present a case of an elderly woman with mild 
COVID-19 who presented classical features of takotsubo 
syndrome on the 5th day of illness.

Case presentation

A 90-year-old woman presented to the emergency 
unit with epigastric pain, nausea, and dyspnea for 
about 24 hours. She also complained of fever, cough, 
and coryza during the last five days. The patient had 
controlled hypertension with use of Losartan and denied 
other comorbidities. Her physical examination was 
unremarkable. She had an axillary temperature of 36.5 
°C (97.7 °F), heart rate of 92 beats per minute, respiratory 
rate of 18 breaths per minute, oxygen saturation of 96% 

while breathing ambient air, and blood pressure of 
170/100 mm Hg.

A 12-lead ECG (Figure 1) showed sinus rhythm with 
widespread deep T wave inversion and very prolonged 
QTc interval. Immediate measurement of high-sensitivity 
cardiac troponin I yielded 522 ng/L (99th percentile, 
9 ng/L), followed by values of 636 ng/L and 756 ng/L 
three hours and six hours later, respectively. Also, a 
routine laboratory evaluation for patients with suspected 
COVID-19 showed mild leukopenia with lymphopenia, 
thrombocytopenia, elevated lactate dehydrogenase 
(LDH), and D-dimer of 800 ng/mL (reference range, 
< 500 ng/mL). Chest computed tomography imaging 
was normal. The diagnosis of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) was confirmed 
by a positive real-time reverse transcriptase polymerase 
chain reaction (RT-PCR). 

Standard therapy for acute coronary syndrome 
(ACS) was started with aspirin, clopidogrel, enoxaparin, 
atorvastatin, and metoprolol, and the patient was 
admitted to the intensive care unit.  Transthoracic 
echocardiogram revealed diffuse left ventricular (LV) 
akinesis in the middle chamber and apical segments, and 
preserved contractility of basal segments (Figure 2A). LV 
ejection fraction was 48%, and the right ventricle had 
no signs of dysfunction or wall motion abnormalities. 
Cardiac catheterization was performed thereafter and 
showed no significant coronary lesions. Ventriculography 
confirmed the presence of apical hypokinesis consistent 
with takotsubo syndrome (Figure 2B).

The patient had rapid improvement of symptoms 
during hospitalization. Five days after admission, high-
sensitivity troponin I value was 58.8 ng/L, and ECG 
and echocardiographic findings were normalized. The 
possible recurrence of takotsubo syndrome and the lack 
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of a standardized long-term therapy were discussed 
with the patient, and she was discharged for clinical and 
cardiac imaging follow-up.

Discussion

COVID-19 has been associated with a wide range of 
cardiovascular manifestations that include arrhythmias, 
heart failure, acute ischemia, myocarditis, and venous 
thromboembolism.1 In a case series3 of COVID-19 patients 
in China, those with elevated cardiac biomarkers were 
shown to have a greater need for mechanical ventilation 
(22.0% vs 4.2%, p < .001) and higher mortality (51.2% 
vs 4.5%, p < .001). Cardiac injury was an independent 
predictor of mortality both during the time from 
symptom onset (hazard ratio, 4.26 [95% CI, 1.92-
9.49]) and from admission to end point, which was 
reproduced in other cohorts.1 Although it is known that 

heart involvement is associated with worse prognosis 
in COVID-19, the understanding of the mechanisms 
of cardiac injury is hindered by the scarcity of imaging 
and histologic data available. It is currently suggested 
that the cytokine storm and the ensuing inflammatory 
stress present in patients with severe COVID-19 play 
a major role in both new myocardial damage and 
decompensation of pre-existing heart disease.1-3 The 
milieu of hypoxic respiratory failure and circulatory 
compromise of the critically ill promotes further 
myocardial insult. Additionally, individual reports 
depicting ECG and cardiovascular magnetic resonance 
(CMR) features characteristic of acute myocarditis imply 
that a direct infection of the heart muscle occurs in a 
subset of patients, which is further supported by cases 
with histologic evidence of myocardial inflammation and 
the detection of viral genome in heart tissue samples.1,4 
Despite the frequency of heart involvement in COVID-19, 

Figure 1 – Initial 12-lead ECG showing sinus rhythm and widespread, deep T wave inversion with a prolonged QTc interval.

Figure 2 – Transthoracic echocardiogram (A) and ventriculography (B) images show the presence of extensive apical hypokinesia with 
preserved motility in the basal segments, characterizing the apical ballooning pattern observed in patients with takotsubo syndrome.

Int J Cardiovasc Sci. 2022; 35(6), 816-819 Oséas et al.

Takotsubo Syndrome as a Complication of Mild COVID-19Case Report



818

takotsubo syndrome has been rarely reported in this 
condition. Takotsubo syndrome consists of a transient 
myocardial dysfunction putatively induced by intense 
adrenergic stimulation, either by physical or emotional 
stress.5 Also, the misdiagnosis with ACS still hinders 
estimating the true incidence of takotsubo syndrome. 
It is expected that 1-3% of individuals hospitalized for 
suspected myocardial infarction will be diagnosed with 
the syndrome. As in our case, takotsubo syndrome occurs 
mostly in postmenopausal women, with a female to 
male ratio of 9:1 and a mean age of 66 years.5 Although 
different diagnostic criteria have been proposed, the 
presence of reversible LV contraction abnormalities that 
extend beyond vascular territories is considered the 
primary manifestation of takotsubo syndrome. Apical 
ballooning, which occurred in our patient, is typical, 
but not always present. Likewise, deep and widespread 
T wave inversion with QTc prolongation is a specific 
ECG finding that may help differentiating takotsubo 
syndrome from myocardial infarction.5 

The mechanisms by which takotsubo syndrome 
may occur in the course of coronavirus infection 
are uncertain, although the inflammatory state and 
increased adrenergic drive are plausible inciting factors.6 
Moreover, an association of takotsubo syndrome 
with infectious diseases, leading to acute critical 
illness, has been previously recognized.1,6 The course 
of takotsubo syndrome in patients with COVID-19 
seems no to differ from the classical presentation, and 
in previously published cases6 its diagnosis relied on 
the presence of acute ventricular dysfunction with 
apical ballooning. Nevertheless, while in previous 
reports,6 those patients who developed typical features 
of takotsubo syndrome also had severe respiratory 
compromise with need for supplemental oxygen and 
sometimes mechanical ventilation, our patient had 
mild symptoms of COVID-19 and unremarkable chest 
CT. The occurrence of takotsubo syndrome in patients 
with mild viral diseases is documented,5 although such 
reports are rare. Additionally, as happened in other 
reports involving patients with COVID-19, CMR and 
endomyocardial biopsy have been deferred to avoid 
futile medical investigations in patients on transmission-
based precautions. Further evaluation could have been 

valuable for ruling out the presence of acute myocarditis 
as a mimic of takotsubo syndrome. Finally, subsequent 
outpatient follow-up data will help to understand the 
long-term course of takotsubo syndrome, and other forms 
of cardiac disease in patients with COVID-19.

Conclusions

Takotsubo syndrome is a rare event in patients with 
COVID-19. Its mechanisms and relationship to other 
forms of cardiac injury caused by SARS-CoV-2 are still 
uncertain. Nevertheless, awareness of the condition 
even in patients with mild disease is important to guide 
appropriate management and to further understand 
the array of systemic and cardiovascular implications 
of COVID-19.
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