Takotsubo (stress) cardiomyopathy after ChAdOx1
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SUMMARY

The global COVID-19 pandemic remains challenging with
efforts for community vaccination the primary strategy

to control transmission and disease sequalae in the mid
to long term. While several candidate vaccines have

been approved for use, there is an ongoing discussion
regarding potential vaccine-related adverse events.
Notably, thrombotic thrombocytopaenia has been
reported following ChAdOx1 nCov-19 (AstraZeneca)
vaccination. We report the first known case of takotsubo
(stress) cardiomyopathy 4 days after administration of the
ChAdOx1 nCoV-19 vaccine in a 72-year-old man. While
this condition remains one primarily seen in females,

our case represents a new trigger that warrants careful
consideration when assessing patients presenting with
acute coronary syndromes following ChAdOx1 nCoV-19
vaccination.

BACKGROUND

Vaccines remain the greatest hope in combating
the global SARS-CoV-2 pandemic. To date, the
Therapeutic Goods Administration of Australia has
provisionally approved the use of the BNT162b2
(Pfizer-BioNTech) and ChAdOx1 nCov-19 (Astra-
Zeneca) vaccines.

CASE PRESENTATION

A 72-year-old man was admitted to our institution
4 days after receiving his first dose of the ChAdOx1
nCov-19 vaccine. Having been well prior to his
vaccination, he experienced mild symptoms of
fatigue and myalgias on the first day post vacci-
nation that then developed into significant leth-
argy, low-grade fever, myalgias and arthralgias.
On day 4 after vaccination, he also presented with
retrosternal chest pain with associated dyspnoea
and was referred to the emergency department. On
clinical assessment, he was tachypnoeic with normal
oxygen saturations, a heart rate of 99 beats/min and
blood pressure of 130/65 mm Hg, and was afebrile
with a temperature of 36:1°C. The 12-lead ECG
showed sinus tachycardia with first degree and right
bundle branch block without acute or dynamic isch-
aemic changes. Physical examination did not show
any evidence of pulmonary oedema. His labora-
tory findings were significant for a serially elevated
cardiac troponin I, from 32ng/L to a peak of
1868 ng/L (reference value: <26 ng/L) and D-dimer
level of 0-87mg/L (reference value: <0-5mg/L).
All other laboratory investigations were normal,
including a platelet count of 203 X 10°/L (reference
value: 150-400x 10°/L).

," Chiew Wong,"* Nilesh Mehta," Peter Barlis'

The patient had a history of ischaemic heart
disease, undergoing elective coronary artery bypass
grafting 14 years earlier (left internal mammary
to left anterior descending artery and radial to
first marginal artery), hypertension, hypercholes-
terolaemia, type 2 diabetes mellitus and ulcerative
colitis. His ischaemic heart disease was asymptom-
atic and stable post-surgical revascularisation, on
acetylsalicylic acid, angiotensin receptor antagonist
and statin therapy. Serial transthoracic echocar-
diograms, including §weeks prior to vaccination,
demonstrated completely normal left ventricular
size and systolic function (ejection fraction: 60%),
without regional wall motion abnormalities.

INVESTIGATIONS

As a result of dyspnoea and elevated D-dimer level,
a CT angiography of the pulmonary arteries was
performed and excluded any pulmonary embolism.
A SARS-CoV-2 reverse-transcriptase PCR assay was
negative. Given his premorbid history, the patient
was managed for their acute coronary syndrome
with dual antiplatelet therapy, including a P2Y12
antagonist.

Transthoracic echocardiogram (6 days after vacci-
nation) revealed new moderately severe segmental
systolic dysfunction with an estimated ejection frac-
tion of 37%-39% (reference value: >50%) with
hyperdynamic base, akinesis of the mid-distal left
ventricular segments and severe hypokinesis of the
apical cap with apical ballooning, consistent with
takotsubo cardiomyopathy (figure 1A, video 1). The
differential diagnoses that we considered included
possible left anterior descending artery ischaemia or
myocarditis.

Coronary angiography

Subsequent coronary angiography on day 9 demon-
strated patent grafts, no new flow limiting coronary
disease and left ventriculography consistent with
transthoracic echocardiogram finding with apical
ballooning and reduced cardiac function in the
antero-apical regions (figure 1B, video 2). His left
ventricular end-diastolic pressure was elevated at
22 mm Hg (reference range: <11 mm Hg).

Further imaging: contrast enhanced
echocardiograph and cardiac MRI

Repeat contrast-enhanced transthoracic echo-
cardiography was performed (day 9 after vacci-
nation), demonstrating complete resolution of
systolic dysfunction and wall motion abnormalities
(figure 1C, video 3). Cardiac MRI performed on
day 10 showed normalisation of left ventricular
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Figure 1

End-diastolic and end-systolic focused view of the left ventricle on day 6 echocardiography (A), left ventriculography on day 7 (B) and

contrast-enhanced echocardiography on day 9 (C). Cardiac MRI performed on day 10 in the horizontal, and vertical long axis, and short axis stack of

the apex post gadolinium contrast (D).

systolic function with an ejection fraction of 52% (reference
range: =50%). The tissue characterisation with T2 weighted
imaging revealed oedema involving the subendocardium of the
apical segments sparing the basal segments (figure 1D; online
supplemental files 1-3). Apical ballooning and akinetic segments

Video 1 Focused left ventricular view on apical four chamber
transthoracic echocardiography on day 6 post vaccination,
demonstrating new moderate—severe dysfunction, apical akinesis and
ballooning, and hyperdynamic base

seen previously on echocardiogram had resolved. There was no
infarct-like hyperenhancement on late gadolinium enhancement
to indicate fibrosis. These features supported the diagnosis of
recovered takotsubo cardiomyopathy.

OUTCOME AND FOLLOW-UP

With the exclusion of coronary ischaemia and myocarditis and
confirmation of the diagnosis of takotsubo cardiomyopathy,
our patient received appropriate introduction and titration of
therapy. He was discharged on day 10, following a 7-day admis-
sion to our coronary care unit, with complete resolution of
dyspnoea, chest pain and non-specific fatigue and myalgias.

DISCUSSION

Takotsubo cardiomyopathy is an acute and transient syndrome
characterised by both systolic and diastolic left ventricular
dysfunction with new regional wall-motion abnormalities
extending beyond the distribution of a single coronary artery.'
While its pathogenesis is incompletely understood, catechol-
amine excess mediated myocardial stunning is favoured, with
excess release precipitated by a physical or emotional triggering
event.” Primarily seen in ageing women, the diagnosis of takot-
subo cardiomyopathy is challenging and relies on the recognition
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Video 2 Day 10 left ventriculography during coronary angiography

of presentation and triggers, characteristic imaging and exclu-
sion of acute coronary syndrome and myocarditis.?

The clinical course and investigations in our patient support
the diagnosis of takotsubo cardiomyopathy. Not only occurring
soon after a triggering event, the resolution of this transient
cardiomyopathy between day 4 and day 9, as demonstrated on
repeat contrast-enhanced transthoracic echocardiography, is also
consistent with this diagnosis. For our patient, with the excep-
tion of the ChAdOx1 nCov-19 vaccine, no physical or emotional
trigger was identified, although we accept this cannot establish
causality. Furthermore, cardiac MRI supported the exclusion of
an acute ischaemic event or myocarditis, due to the absence of
late gadolinium enhancement.’

Noteworthy is the speed of recovery of our patient’s myocar-
dial dysfunction, evident with normalisation of cardiac function
on both serial echocardiography and on cardiac MRI. Recovery

Video 3  Contrast-enhanced focused left ventricular view on apical
four chamber transthoracic echocardiography on day 9 demonstrating
complete resolution of left ventricular dysfunction and previously
evident myocardial akinesis

of takotsubo cardiomyopathy 9 days after triggering event and
5days after presentation is atypical, with median recovery
time up to 60 days." It is unclear if the rapidity of our patient’s
recovery could be a feature of possible ChAdOx1 nCov-19
induced takotsubo cardiomyopathy and no doubt future cases
may help shed more light onto the pathogenesis.

Vaccination is not classically associated with takotsubo cardio-
myopathy. Three previous case reports exist, one recently
reported case associated with the mRNA-1273 or Moderna
SARS-CoV-2 vaccine,* and two in which influenza vaccination
triggered this syndrome.’ ¢ As such, the mechanism by which the
ChAdOx1 nCov-19 vaccine in our patient may have resulted in
transient myocardial stunning is unknown. Our patient experi-
enced 4 days of increasingly severe symptoms post vaccination; it
is postulated that this excessive systemic inflammatory response
may have induced excess catecholamine release resulting in
the evident myocardial dysfunction. Importantly, we present
no evidence to suggest a transient immune-related thrombosis
related injury secondary to the ChAdOx1 nCov-19 vaccination,
as previously described.” Of note, our patient’s platelet count
remained within the normal reference range during both the
acute and recovery phase of his illness.

The importance of SARS-CoV-2 vaccination in controlling the
global pandemic cannot be understated. High levels of popula-
tion uptake are required to control or eradicate the SARS-CoV-2
virus,® yet in Australia, vaccine hesitancy remains a barrier.”
Rigorous scrutiny of vaccine-related side effects to ensure safe
and effective vaccine delivery to the appropriate population is,
therefore, vital. While the clinical outcomes for our patient were
ultimately favourable, takotsubo cardiomyopathy is not a benign
condition and is associated with 5-6% per patient-year mortality
and 9-9% per patient-year risk of major adverse cardiac events.'
This index case of possible ChAdOx1 nCov-19 associated takot-
subo cardiomyopathy demonstrates the need for vigilance when
assessing acute coronary syndrome presentations post ChAdOx1
nCov-19 vaccination.

Learning points

» This is the first known case of takotsubo (stress)
cardiomyopathy following ChAdOx1 nCoV-19 vaccination.

» While causality cannot be established, takotsubo (stress)
cardiomyopathy should be considered a differential in
acute coronary syndrome presentations following ChAdOXx1
nCoV-19 vaccination.

» ChAdOx1 nCoV-19 side effects remain rare with their overall
safety and efficacy profile established.

» While ChAdOx1 nCoV-19 side effects remain rare, takotsubo
(stress) cardiomyopathy is not benign and can carry a high
mortality.
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