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Takotsubo syndrome after BNT162b2 mRNA Covid-19 vaccine: Emotional or causative relationship 
with vaccination? 

Coronavirus disease 2019 (COVID-19) is a viral infection caused by a 
strain of coronavirus known as severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV2), that has afflicted over two hundred million 
people in a worldwide pandemic. BNT162b2 Pfizer BioNTech mRNA- 
SarsCoV-2 vaccines are effective in preventing COVID-19 with an 
excellent safety profile [1], even if cardiac adverse events have been 
rarely reported, especially acute myocarditis [2,3]. Early acknowledge 
of other potential cardiac consequences associated with mRNA COVID- 
19 vaccines could help health providers to promptly identify and treat 
adverse events. Takotsubo Syndrome (TTS), also known as stress car-
diomyopathy, is a disorder characterized by acute and transient wall 
motion abnormalities with left ventricular (LV) systolic (and diastolic) 
dysfunction, often associated with a stressful, emotional, or physical 
event. Particularly females, in their seventh or eighth decade of life, are 
more frequently affected [4]. Up to now, few cases of TTS occurred after 
SARS-CoV-2 vaccines administration have been reported even including 
different types of vaccines (mRNA-1273-SARS-CoV-2 [5–7], mRNA- 
BNT162b2-SarsCoV-2 [8], and ChAdOx1 nCoV-19 vaccine) [9]. The 
occurrence of TTS in patients affected by congenital Long QT Syndrome 
(LQTS) has rarely been described [10–12]. 

We herein report the case of a 71-year-old female who was admitted 
to our emergency department (ED) for self-limiting typical chest pain 
associated with shortness of breath that occurred almost five hours after 
administration of the first dose of BNT162b2 vaccine and persisted with 
a worsening trend for ten days. The patient’s previous history included 
congenital LQTS (mutation in KCHNQ 1 gene), catheter ablation for 
paroxysmal atrial fibrillation, and known mitral prolapse with mild 
mitral regurgitation and preserved left ventricular ejection fraction 
(LVEF) confirmed by transthoracic echocardiography (TTE) performed 
one month earlier. The patient had no history of SARS-CoV2 infection 
and had negative SARS-CoV2 serological test two months before vaccine 
administration. The patient denied any other recent emotional or 
physical stress. At hospital admission, she presented talking dyspnea, 
low pulse oxygen saturation (93%), and bilateral diffuse crackles, 
requiring oxygen support. She showed no fever (temperature 37.2 ◦C), 
while she reported intermittent temperature up to 39 ◦C in previous 
days. Laboratory data demonstrated mild elevation of high sensitivity 
cardiac troponin T (TnT-HS) without significant delta of variation (I 
determination 34 ng/L, II determination 26 ng/L, normal values (NV) <
14 ng/L) and NTproBNP elevation 2261 ng/L (NV < 200 ng/L). Other 
blood tests, including complete blood count, urea nitrogen, creatinine, 
and D-Dimer were within normal limits. C-reactive protein (CPR) was 
mildly elevated (3 mg/dL, NV < 0.5 mg/dL). A 12-lead electrocardio-
gram (ECG) was performed and showed sinus rhythm with normal 
atrioventricular conduction, deep and symmetric T-wave inversion in all 
leads except for aVL and aVF, and prolongation of corrected QT (QTc) >

600 ms (Fig. 1A). TTE revealed moderate depression of left ventricular 
contraction (LVEF 38%) in the presence of hypokinesia of apical and 
mid-distal walls consistent with the apical ballooning syndrome 
(Fig. 1C–D). After symptoms relieved, she underwent coronary angiog-
raphy revealing non-obstructive coronary artery disease. We decided to 
administer the second dose of COVID-19 vaccine on day 21 after the first 
dose when the patient clinically recovered, and the echocardiogram 
revealed an improvement of the LVEF up to 50%. Daily serum TnT-HS 
monitoring excluded a myocardial injury after the second shot of the 
mRNA-BNT162b2-SarsCoV-2 vaccine. Finally, a CMR was performed 
confirming mild systolic dysfunction and complete recovery of mid and 
apical segments wall motion abnormalities. Nevertheless, signs of 
edema persisted as pointed out by increased signal of T2-weighted se-
quences and T2 map sequences. (Fig. 2A–E). At the time of discharge, 
the QTc interval returned to normal values (440 ms). To the best of our 
knowledge, this is the first case of a patient with congenital LQTS who 
developed TTS after receiving the BNT162b2 COVID-19 vaccination. 
The rare association between TTS and congenital LQTS represents a 
great insult to myocardial cells repolarization reserve, conferring to 
patients affected a high risk of life-threatening arrhythmias occurrence 
[13]. Pathogenetic mechanisms underlying TTS are poorly understood: 
enhanced sympathetic activity and an excessive catecholamine surge 
following an emotional or physical trigger seem to play a key role in 
causing coronary microvascular dysfunction and direct myocardial 
injury. Furthermore, TTS has been described during viral infections, 
including Sars-COV2 [14]. In this case, the temporal association be-
tween vaccination and the onset of symptoms suggests a close rela-
tionship between TTS and the administration of the BNT162b2 vaccine. 
However, the mechanisms by which COVID-19 vaccination may have 
induced the TTS phenomenon are not clear. We speculate that the main 
pathways involved are the intense inflammatory reaction following 
vaccine administration and an enhanced sympathovagal imbalance to-
wards adrenergic predominance, as described in previous TTS reports 
after the influenza vaccine [15]. At the same time, robust evidence has 
demonstrated that psychological factors can impair the immune sys-
tem’s response to vaccines and are implicated in the prevalence and 
severity of vaccine-related side effects. The stress of an ongoing 
pandemic and the uncertainties related to COVID-19 vaccination may 
therefore have contributed, in a susceptible patient, to TTS occurrence. 
This case also suggests that TTS should be considered in the differential 
diagnosis across the spectrum of myocardial injury in patients under-
going COVID19 vaccination. Careful pharmacovigilance programs 
remain fundamental for evaluating vaccine safety and improving patient 
outcomes. While the body of evidence related to the possible compli-
cations of vaccination is progressively growing, the community benefits 
of this prevention strategy extensively counterbalance its side effects. 
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Fig. 1. (A) ECG on admission. (B) ECG one month before showing sinus rhythm normal repolarization and normal QTc (450 ms). (C–D) Transthoracic echocar-
diogram: apical 4-chamber views showing typical apical ballooning. 
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Fig. 2. CMR. (A–B) T2 mapping sequences demonstrate longer T2 relaxation time of cardiac apex (B) expressive of myocardial edema. (C–E) T2 STIR sequences in 
apical four chambers, two chambers, and three chambers view showing apical edema. 
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