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Abstract
Coronavirus disease-2019 (COVID-19) has affected more than 220 million individuals since the global pandemic began. 
There is an urgent need for safe and effective vaccines, and vaccinations, such as mRNA vaccines, have been initiated 
worldwide. However, the adverse effects of these vaccines remain unclear. We herein present a case of an 80-year-old 
female on maintenance hemodialysis who developed takotsubo cardiomyopathy 4 days after receiving the first dose of the 
Pfizer-BioNTech COVID-19 vaccine. There was no obvious trigger for the onset of takotsubo cardiomyopathy other than the 
COVID-19 vaccination, which was the most significant event preceding her presentation. Echocardiograms obtained dur-
ing her admission allowed us to monitor and show the recovery of left ventricular wall motion. We confirmed the diagnosis 
of takotsubo cardiomyopathy based on the findings, including transient left ventricular dysfunction, electrocardiographic 
abnormalities, an elevated troponin level, and the absence of occlusive coronary artery disease. In the present case, the 
vaccination may have triggered emotional or physical stress. Although difficulties are associated with proving the causal 
relationship in the present case, the temporal relationship between the vaccination and the onset of takotsubo cardiomyopathy 
is highly suggestive. The adverse effects associated with the vaccine are typical of COVID-19 vaccines administered to date, 
most of which are acceptable. Therefore, despite our experience of the present case, we still recommend the vaccination for 
COVID-19 because takotsubo cardiomyopathy induced by the COVID-19 vaccine is extremely rare and the prognosis of the 
patient was good. We herein present the first case of a patient on hemodialysis who developed takotsubo cardiomyopathy 
after receiving COVID-19 vaccination.
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Introduction

Coronavirus disease-2019 (COVID-19) has affected more 
than 220 million individuals and 4.6 million deaths by Sep-
tember 2021. Hemodialysis patients have a mortality rate 
of more than 20%, and mortality from COVID-19 has been 
twofold higher in the hemodialysis population (median age 
71.7 years) than in age-matched nonhemodialysis patients 
with COVID-19 [1]. There is an urgent need for safe and 
effective vaccines, and vaccinations, such as mRNA vac-
cines, have been initiated worldwide. However, the adverse 
effects of these vaccines remain unclear.

We herein report the first case of a patient on maintenance 
hemodialysis who developed takotsubo cardiomyopathy with 
left ventricular outflow tract obstruction after receiving the 
COVID-19 vaccination.
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Case report

An 80-year-old woman was admitted with hypotension 
during dialysis. The patient had been receiving hemodi-
alysis for two and half years due to renal sclerosis. She had 
been prescribed amlodipine for hypertension and calcitriol 
and calcium carbonate for secondary hyperparathyroidism 
with hyperphosphatemia. Her husband died last year and 
she lived alone. The patient had not experienced any recent 
emotional or physical stress and did not take supplements 
or drink alcohol. She did not have any known allergies to 
food, drugs, or other vaccines. Furthermore, she did not 
have a family history of heart disease. Four days before 
admission, the patient had received the first dose of the 
Pfizer-BioNTech COVID-19 vaccine. The day after the 
vaccination, she developed general fatigue and loss of 
appetite. At admission, systolic/diastolic blood pressure 
was 82/47 mmHg, and heart rate was 114 bpm with an 
irregular rhythm. A physical examination revealed a sys-
tolic murmur of Levine 2/6 at the second left sternal bor-
der, clear lung sounds, and no leg edema. On admission, 
electrocardiography (ECG) newly revealed atrial fibrilla-
tion with a normal axis, negative T-waves in I, aVL, and 
V3-6, and a prolonged QTc interval of 495 ms (Fig. 1). 
There were no abnormal findings on ECG other than a 
high voltage in the left ventricle (LV) on routine ECG 
before the onset of the disease. Laboratory tests revealed a 
significantly elevated troponin-I level of 2264 pg/mL (nor-
mal ≤ 30 pg/mL). Other blood tests, including a complete 
blood count, the eosinophilic–leukocyte ratio, creatine 
kinase-muscle/brain, blood sugar levels, and C-reactive 
protein levels, were within normal limits.

Transthoracic echocardiography performed approxi-
mately 11 months before the onset of the disease did not 
show any findings suggestive of LV enlargement, diastolic 
dysfunction, or systolic dysfunction. In admission, transtho-
racic echocardiography revealed akinesia of the apical seg-
ments of the LV with apical ballooning and sparing of the 
base of each wall as well as a reduced ejection fraction of 
48%. Systolic anterior motion of the mitral valve (MV) and 
LV outflow tract obstruction with basal hyperkinesia were 
detected in addition to mild-moderate mitral regurgitation. 
Peak flow velocity and the mean pressure gradient of the 
LV outflow tract were 4.2 m/s and 71 mmHg, respectively 
(Fig. 2). These findings were newly detected. The annular 
calcification of MV was heavy and accumulated as a mass in 
the posterior lobe, and these findings did not markedly differ 
from those obtained in a previous examination in June 2020. 
Coronary computed tomography showed no significant ste-
nosis of the coronary arteries and extensive akinesis in the 
apical portion and hyperkinesia in the basal portion of LV 
with apical ballooning (Fig. 3).

We confirmed the diagnosis of takotsubo cardiomyopa-
thy based on the above findings and treated the patient with 
oxygen and the intravenous administration of a small amount 
of fluid. Although there was a risk of LV thrombosis, antico-
agulant therapy was not performed because the patient was 
receiving dialysis [2].

The day after admission, symptoms improved and 
ECG showed a sinus rhythm, but ST changes remained 
unchanged. On day 5, ECG showed deeper negative T-waves 
and a prolonged QTc interval of 510 ms. The level of tro-
ponin-I decreased from that on admission (352 pg/mL). 
Echocardiography showed normalized contractility of the 

Fig. 1   Initial electrocardiogram
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apical myocardial segment, with the normalization of LV 
ejection fraction systolic function of 63%, as expected 
with takotsubo cardiomyopathy. LV outflow tract obstruc-
tion were not detected. Systolic blood pressure recovered 
to 120 mmHg and the patient was discharged on day 13 
without any complications. Although it was not possible to 
rule out coronary artery disease based on the symptoms, the 
findings of a physical examination, or ECG and echocardi-
ography findings, it was not detected on coronary computed 
tomography. Furthermore, improvements in cardiac func-
tion after a few days supported the diagnosis of takotsubo 
cardiomyopathy. One month after the diagnosis of takotsubo 
cardiomyopathy, the ST changes on ECG had improved and 
LV wall motion and ejection fraction by echocardiography 
remained normalized. The patient is receiving maintenance 
hemodialysis without hypotension or arrhythmia.

Discussion

We herein presented the first case of a patient on hemodi-
alysis who developed takotsubo cardiomyopathy with LV 
outflow tract obstruction after receiving the COVID-19 
vaccination.

Since the initial outbreak in December 2019, COVID-
19 has spread rapidly across the world, causing a global 
pandemic. COVID-19 has affected more than 220 million 
people and killed 4.6 million by September 2021. It is also 
now well recognized that COVID-19 has a significant impact 
on people undergoing maintenance dialysis. The overall case 
fatality rate is 20–30%, coupled with the risk of exposure, 
especially in people undergoing hemodialysis [1, 4]. There-
fore, there is an urgent need for safe and effective vaccines 
and immunizations, especially for compromised hosts, such 
as hemodialysis patients.

Fig. 2   Echocardiography of akinesia of apical segments of the left 
ventricle (LV) and LV outflow tract systolic anterior motion of the 
mitral valve (MV) with basal hyperkinesia was observed with mild-
moderate mitral regurgitation. Apical three-chamber view at diastole 

(A) and systole (B) using echocardiography. Color Doppler image of 
the LV outflow tract at systole (C) and the flow velocity waveform 
(D)

Fig. 3   Coronary computed 
tomography with no significant 
stenosis of coronary arteries. 
Coronary computed tomog-
raphy angiography of the left 
coronary artery (left), left 
circumflex artery (middle), and 
right coronary artery (right)
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The findings of a phase III study on the mRNA-1273 
SARS-CoV-2 vaccine suggested high efficacy with an excel-
lent safety profile [3]. Blake et al. reported that SARS-CoV-2 
infection was less frequent and less severe in vaccinated 
dialysis patients and also that two doses were more effec-
tive, both for the frequency and intensity of the serologic 
response, than one dose [4]. The majority of adverse effects, 
including injection site reactions, malaise, fatigue, and head-
ache, have been mild and attributed to the response of the 
immune system [3].

A large cohort study performed at the Cleveland Clinic 
showed that the incidence of takotsubo cardiomyopathy has 
increased within the general population during the COVID-
19 pandemic. These findings indicate that the psychologi-
cal, social, and economic stresses accompanying the pan-
demic are more likely to be contributing to the increased 
number of takotsubo cardiomyopathy cases than direct viral 
involvement and the sequelae of infection [5]. Another study 
reported an increased incidence of takotsubo cardiomyopa-
thy in COVID-19 patients, which may be associated with 
the cytokine storm, increased sympathetic responses, and 
microvascular dysfunction [6].

Takotsubo cardiomyopathy is a clinical syndrome char-
acterized by an acute and transient (< 21 days) LV systolic 
(and diastolic) dysfunction often related to an emotional or 
physical stressful event, most often identified in the preced-
ing days (1–5 days). It is more likely to occur in postmeno-
pausal women and its pathophysiology is considered to be 
associated with elevated catecholamine levels, resulting 
in microvascular spasms and myocardial dysfunction [2]. 
Well-accepted takotsubo cardiomyopathy diagnostic crite-
ria are from the Mayo Clinic and consist of four compo-
nents: (1) temporary hypokinesis, dyskinesis, or akinesis in 
LV segments with or without apical involvement; aberra-
tions in regional wall motion exceeding a single vascular 
distribution; the existence of stress elicitation; (2) the lack 
of significant coronary artery disease; (3) recent changes 
on ECG (ST-segment elevation and/or T-wave inversion) 
or a significant elevation in serum cardiac troponins; and 
(4) the absence of pheochromocytoma or myocarditis [2]. 
Based on these diagnostic criteria, we considered the pre-
sent case to be compatible with a diagnosis of takotsubo 
cardiomyopathy.

In the present case, there was no obvious trigger for the 
onset of takotsubo cardiomyopathy other than the COVID-
19 vaccination, which was the most significant event pre-
ceding her presentation. The temporal relationship between 
the vaccination and the onset of takotsubo cardiomyopa-
thy is highly suggestive. The underlying mechanisms for 
the onset of takotsubo cardiomyopathy after the vaccina-
tion remain unclear. Jani et al. described a previous case of 
takotsubo cardiomyopathy after the influenza vaccination 

and speculated that a similar mechanism related to a sym-
pathovagal imbalance secondary to the vaccine may lead 
to the development of takotsubo cardiomyopathy after the 
COVID-19 vaccination [7]. This hypothesis may be appli-
cable to the present case.

We strongly support the efficiency of the COVID-19 
vaccination to control the pandemic because takotsubo car-
diomyopathy induced by COVID-19 vaccine is extremely 
rare, the adverse effects associated with the Pfizer-BioN-
Tech COVID-19 vaccine are typical of COVID-19 vaccines 
administered to date, most of which are acceptable [8] and 
COVID-19 itself may induce serious cardiovascular seque-
lae, such as severe thrombosis.

Takotsubo cardiomyopathy in this report may be one of 
the complications that might be considered in people who 
have chest symptoms and hypotension after COVID-19 vac-
cination. In the future, these rare adverse effects will provide 
a more detailed understanding of responses to the COVID-
19 vaccination and similar mRNA vaccines. The careful 
follow-up of patients after vaccinations is still important.
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