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SUMMARY
We present an unusual case of takotsubo 
cardiomyopathy (TTC) following administration of the 
second dose of the DNA ChadOX1 nCOV- 19 (AZD122) 
vaccination. This woman in her early 50s presented to 
the emergency department 8 days following her vaccine 
with central chest pain. Initial investigations revealed a 
raised troponin and evolving T wave inversion on ECG. 
Acute coronary syndrome management was commenced. 
Further investigations revealed non- obstructive coronary 
arteries on coronary angiography and imaging revealed 
hypokinesia of the anterior and anterior- septal walls in 
the apex and midcavity level, myocardial oedema and no 
infarction, all in keeping with TTC. Given the large- scale 
roll out of vaccinations during the COVID- 19 pandemic 
better understanding of potential adverse events is 
essential. This is the first case report of TTC following a 
second dose of the DNA ChadOX1 nCOV- 19 (AZD122) 
vaccination.

BACKGROUND
Takotsubo cardiomyopathy (TTC) is an acute tran-
sient heart failure syndrome often triggered by an 
acute physical or emotional stressor. It character-
istically presents with features that mimic acute 
myocardial infarction (AMI).1

This condition predominatly affects women 
(90%) and accounts for approximately 5%–6% of 
female patients presenting with suspected ST eleva-
tion myocardial infarction (STEMI).2 Two- thirds of 
TTC cases have an identifiable trigger, which can be 
emotional (depression, death of a family member, 
divorce) or physical (stroke, cancer, sepsis). Up to 
one quarter of cases do not have an identifiable 
trigger.3 4

Patients typically present with chest pain and/
or dyspnoea. Acute abnormal ECG changes 
are common and resemble those of AMI. The 
most common patterns seen are ST elevation, 
T- wave inversion, ST depression and left bundle 
branch block.5 Serum troponin and other cardiac 
biomarkers are invariably elevated, although typi-
cally to a lesser degree than seen in STEMI.6

The diagnosis of TTC is generally established at 
coronary angiography, which shows non- obstructed 
coronary arteries with left ventriculography demon-
strating one of the typical patterns of dyskinesia, 
known as ballooning.

Cardiac MRI (CMR) allows for multiparametric 
quantification of myocardial tissue characteristics 
with the absence of late gadolinium enhancement 
and evidence of myocardial oedema on T2- STIR 
sequencing being typical.

Pathophysiology of this condition has not been 
fully elucidated; however, studies have suggested 
potential mechanisms inclusive of coronary vaso-
spasm, activation of central autonomic neurons 
expressing oestrogen receptors, metabolic dysfunc-
tion and increased sensitivity to a surge in circu-
lating catecholamines. Catecholamine levels have 
been shown by some to be greater in TTC in 
comparison to STEMI.7 8

The incidence of TTC has increased during 
the COVID- 19 pandemic from 1.5% to 7.8%.9 
COVID- 19 infection has been shown to cause 
hyperinflammatory states through a ‘cytokine 
storm’ such as interleukin 6 (IL- 6) and tumor 
necrosis factor alpha (TNF- a), which is already 
implicated as a mechanistic pathway in the course 
of TTC.10 11 Where individuals have presented 
without COVID- 19 infection or other notable 
risk factors, the psychosocial burden of living in 
a pandemic may have been the trigger for TTC. 
Individuals with psychological illness prior to the 
pandemic are more likely to have a heightened 
stress response and increased risk of developing 
TTC.9 12–14

In the literature to date, there have been three 
cases of TTC following the first dose of the 
mRNA- 1273 (Moderna) vaccination,15–17 one case 
following the first dose of the ChadOX1 nCOV- 19 
(AZD122) Astra Zeneca vaccination18 and one case 
following the Pfizer- BioNTech vaccination in a 
patient on maintenance haemodialysis.19

In this report, we discuss a case of TTC 8 days 
following administration of a second dose of the 
ChadOX1 nCOV- 19 (AZD122) vaccination, in 
absence of any other identifiable trigger.

CASE PRESENTATION
A woman in her early 50s with a history of chronic 
obstructive pulmonary disease (COPD) was 
admitted to the emergency department with inter-
mittent sharp central chest pain radiating between 
her scapulae. This pain began at rest with associated 
symptoms of diaphoresis, dyspnoea and vomiting.

A week prior to her presentation, she had 
received her second dose of the COVID- 19 vacci-
nation and developed pain around the injection site 
and ecchymosis on her left leg. She acknowledged 
increased levels of stress at this time.

INVESTIGATIONS
On admission to the emergency department, vital 
signs were measured and were within normal limits. 
A 12- lead ECG revealed sinus rhythm. Arterial 
blood sampling was normal, excluding an acute 
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exacerbation of COPD, and a chest radiograph showed absence 
of consolidation or pleural effusion, pointing towards a cardiac 
cause of her symptoms. Pulmonary embolism was not suspected 
as the patient was not tachycardic, tachypnoeic or hypoxic.

Biochemistry showed an elevated peak troponin of 1662 ng/L 
with a normal C- reactive protein. The full blood count was 
normal (platelets 225×109/L and haemoglobin 140 g/L) as was 
the coagulation screen. Repeat ECG highlighted anterior T 
wave inversion with a corrected QT interval of 480 ms, which 
evolved over 48 hours (figure 1). Since blood results and ECG 
findings were suggestive of acute coronary syndrome (ACS), 
coronary angiography was performed revealing left ventricular 
hypokinesia of the mid- cavity anterior wall with no significant 
coronary artery disease present and left dominant coronary 
arteries (figure 2A, B). STEMI and non- STEMI (NSTEMI) were, 
therefore, excluded and TTC was likely. Transthoracic echocar-
diography (TTE) was performed 48 hours after admission and 
further showed hypokinesia of the mid- cavity anteroseptum 
and the apical septum with overall mildly impaired left ventric-
ular systolic contraction. No significant valvular heart disease, 
normal dimensions of the atria and ventricles and good right 
ventricular systolic contraction were noted (figure 2C, D).

TTC was diagnosed 14 days post- acute event by CMR, which 
showed acute, predominantly apical, TTC in the intermediate 
stage of resolution. There was hypokinesia of the anterior and 
septal walls in the apex and less so in the mid- cavity level. On 
T2- STIR- FS images, increased signal intensity was evident in 
the base, mid- cavity and apex (figure 3A) with increased T1/T2 
mapping values consistent with myocardial oedema (figure 3B, 
C). No evidence of myocardial infarction was seen on late gado-
linium enhancement.

DIFFERENTIAL DIAGNOSIS
The differential diagnoses of STEMI and NSTEMI were excluded 
at angiography by non- obstructive coronary arteries and the 
absence of late gadolinium enhancement on CMR. CMR further 
excluded myocardial infarction with non- obstructive coronary 
arteries and the absence of typical wall mortion abnormalities.

Spontaneous coronary artery dissection was excluded at 
angiography.

Myocarditis was excluded by the absence of typical subendo-
thelial late gadolinimun enhancement on CMR and the absence 
of preceding viral illness.

TREATMENT
The patient was initially managed with the ACS protocol of 
dual antiplatelet therapy. Following diagnosis of TTC, her ACS 
protocol medications were stopped.

OUTCOME AND FOLLOW-UP
The patient improved clinically and had no evidence of high- 
risk features on 12- lead ECG or TTE and was discharged home 
5 days post- event. The patient was followed up after 3 months. 
Her follow- up CMR showed resolving myocardial oedema in 
the apex and septum. Repeat TTE showed normal left ventric-
ular (LV) systolic function and resolution of previously noted 
wall motion abnormalities.

DISCUSSION
The COVID- 19 pandemic has seen the largest global vaccination 
programme in history with over 7.9 billion vaccination doses 
administered from December 2020 to 6 December 2021.20 With 
increasing populations being vaccinated daily, we are seeing an 
increase in reports of associated side effects. The most common 
side effects reported are pain, swelling and redness around the 
injection site. Systemic effects such as fever, fatigue, myalgia and 
headache can also occur in around one in four. Higher prevalence 
of these systemic effects has been noted in women, individuals 

Figure 1 An ECG taken 48 hours after admission showing prominent 
T wave inversion in the anterior leads V1- 3 and a QT interval of 480 ms.

Figure 2 (A, B) Coronary angiography showing left dominant system 
with non- obstructive coronaries, (C, D) transthoracic echocardiography 
showing hypokinesia of the mid- apical and anterior septum with mildly 
impaired left ventricular systolic contraction.

Figure 3 (A) CMR T2- STIR sequence carried out 14 days post- acute 
event showing increased signal in the apex, most pronounced in 
the septal, anterior and inferior walls, (B) native T1 mapping of apex 
showing increased signalling, most pronounced in the anterior and 
septal walls, (C) T2 mapping of apex showing increased signalling, most 
pronounced in the anterior and septal walls. CMR, cardiac MRI; STEMI, 
ST elevation myocardial infarction.
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aged 55 years or under, those who have had past SARS- CoV- 2 
infection and after the second vaccination dose.21–24 Moreover, 
severe side effects have been reported and are under current 
monitoring: thrombocytopenic thrombosis, anaphylaxis, Bell’s 
palsy and capillary leak syndrome.25 The Medicines and Health-
care products Regulatory Agency has recently warned of rare 
reports of pericarditis and myocarditis with revisions being made 
to the Moderna and Pfizer/BioNTech vaccine product informa-
tion. International reports have shown the highest incidence 
of myocarditis in men aged under 40 years within 2 weeks of 
receiving their second vaccine dose. Symptoms are mostly mild 
with rest and supportive treatment required.26

This case demonstrates an extremely rare adverse event of the 
ChadOX1 nCOV- 19 (AZD122) second dose vaccination, which 
has only been reported once in the literature in a 72- year old 
man. No physical or emotional triggers were identified and it 
was hypothesised that 4 days of an exaggerated systemic inflam-
matory response to the first dose of the vaccine was sufficient 
to trigger a catecholamine surge causing TTC.18 Cases of TTC 
after the mRNA- 1273 vaccination15–17 were documented in 
postmenopausal women presenting with symptoms earlier, 
between 17 hours and 2 days. Similarly, no acute stressors were 
identified making vaccination the most likely cause. In the 
case reported by Fearon et al,17 ‘diffuse regional microvascular 
dysfunction’ caused by neurohormonal imbalance was thought 
to have increased TTC susceptibility after vaccination. They also 
noted significant anticipatory vaccination stress in the patient 
suggesting that psychological factors may have played a role. 
The final case report of TTC was presented with symptoms of 
fatigue and poor appetite before being admitted with hypoten-
sion during maintenance haemodialysis 4 days after the Pfizer- 
BioNTech vaccination.19 They hypothesised a similar mechanism 
of action, sympathovagal imbalance, to Jani et al15 and Fearon 
et al.17

In contrast to Boscolo et al,16 the classical pattern of apical 
ballooning was not noted in our case; however, it is well 
recognised that not all cases of TTC follow this classical pattern. 
CMR imaging was done 14 days post- index event, during which 
time LV systolic function is likely to have started to resolve. 
However, similar to Boscolo et al,16 the key features of increased 
T1 and T2 mapping and increased signal on T2- STIR imaging 
suggestive of myocardial oedema were noted.

In our case and those mentioned above, the majority of 
patients were postmenopausal women who had multiple comor-
bidities including ischaemic heart disease, asthma, bronchiec-
tasis, COPD, hypertension, diabetes, hyperlipidaemia, ulcerative 
colitis and chronic kidney disease. No cause is immediately 
obvious; however, an immune substrate could be responsible, 
as TTC has been seen clustered with other autoimmune condi-
tions.27 Furthermore, in all cases documented, it is difficult to 
determine whether the vaccine was exclusively the causative 
factor or whether a stress response to the vaccine side effects 
was sufficient to induce TTC. It is evident, however, that since 
the cases of TTC occurred in close time proximity to vaccina-
tions with no obvious acute trigger identified, vaccination is the 
most likely cause.

In addition to COVID- 19 vaccinations, there are limited 
reports of other vaccinations causing TTC; only two case reports 
have been published describing uncommon adverse event 
following the influenza vaccination. One report suggested that 
the immediate cardiac sympathetic discharge with reduced heart 
rate variability and a myocardium already sensitive to a surge 
in catecholamines could be attributable mechanisms following 
vaccination.28 Similarly, the second report suggested a role of a 

catecholamine surge along with adrenergic predominance stimu-
lating the sympathetic nervous system.29

TTC is a relatively novel disease entity whose pathophysiology 
is yet to be fully elucidated. While once thought to be a transient 
and self- limiting condition, evidence is building to suggest that 
these patients can have persistent symptoms as part of a heart 
failure with preserved ejection fraction phenotype.30 Therefore, 
understanding potential triggers and the clinical course of this 
under- reported condition is vital. While there have been several 
reports of TTC following varying types of COVID- 19 vaccina-
tions, it is important to highlight the rarity of this adverse event, 
which should not stop or alter the current recommended vacci-
nation strategies.

Patient’s perspective

After I received my first COVID- 19 vaccination, I had a large 
bruise on my left knee. This returned 1 week after my second 
dose and my son was concerned that it was a blood clot, so I 
visited the doctor for tests. I did not feel particularly anxious 
about this but in the back of my mind, I probably was stressed. 
Luckily, tests excluded a clot. The next day while sitting on my 
sofa, I felt a squeezing pain in the centre of my chest, which 
spread to my back in between my shoulder blades. I also vomited 
and struggled to breathe. I was admitted to A&E by ambulance 
and at the time I was worried I was having a heart attack. Being 
a patient in hospital during the pandemic was very lonely as I 
was unable to have visitors and staff seemed very busy. I did 
not fully understand my diagnosis at the time apart from it 
being caused by stress and that it was also called ‘broken heart 
syndrome’. I have had a lot of stress over the past 5 years after 
my mother passed away, which is when I started noticing my 
physical health deteriorating. Now, I am in recovery, I am doing 
well and have not had any chest pain. I have been trying my 
best to relax as much as possible by going for walks with my 
dog, watching movies, seeing friends and attending emotional 
support sessions. However, I am worried that it can happen again 
and there are stresses in my life that I am unable to control. 
Hopefully, my follow- up scans will show improvement and I can 
relax a little more and try to get on with life.

Learning points

 ► Incidence of takotsubo cardiomyopathy (TTC) has increased 
during the COVID- 19 pandemic.

 ► Cases of TTC have been reported following varying types of 
COVID- 19 vaccinations.

 ► Multimodal imaging is required to diagnose and risk stratify 
this condition.
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