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Case report of Takotsubo syndrome following
seizures in a patient with pyruvate carboxylase
deficiency
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Background Takotsubo syndrome (TS) is defined as transient left ventricular dysfunction, which is often related to an emotional
or physically stressful event. We describe a case of TS in a lady with pyruvate carboxylase deficiency (PCD).
Pyruvate carboxylase deficiency is rare condition with the majority of those affected demonstrating signs of failure
to thrive, recurrent seizures, and metabolic acidosis. To our knowledge, this is the first documented case of TS in
an individual with PCD.

Case summary  This 28-year-old female presented to the emergency department after a tonic-clonic seizure. For 4 days prior to
the presentation, she had been suffering from cough and pyrexia. On Day 2, she developed abdominal pain associ-
ated with tachycardia and hypotension, and an elevated troponin (791 ng/L). The echocardiogram showed a severe-
ly impaired left ventricular systolic function, regional wall motion abnormalities (RWMAs), and a visually estimated
left ventricular ejection fraction of 25-30%. Eight days following admission her clinical state significantly improved,
with a reduction troponin to 60 ng/L. A repeat echocardiogram on Day 9 showed complete resolution of cardiac
function with no RWMA:s. Following this, she was discharged from hospital the next day with a diagnosis of TS.

Discussion This is the first case report of TS in a patient with PCD. In this case, multiple aetiologies of TS such as emotional
and physical stress, seizures, and acute infection were considered. This case also highlights that TS should be an im-
portant differential diagnosis in patients presenting with cardiac symptoms.
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Learning points

® |t is important to consider Takotsubo syndrome as a differential in patients who present with cardiac symptoms after seizures.
® Takotsubo syndrome has multiple precipitating aetiologies including physical and emotional stress, acute infection, and seizures.
® Takotsubo syndrome should be considered in patients with pyruvate carboxylase deficiency with cardiac presentations.
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Introduction

Takotsubo syndrome (TS) is defined as transient left ventricular dys-
function, which is often related to an emotional or physically stressful
event." Typically, there is left ventricular (LV) regional wall motion
abnormalities (RWMAs), which extend past the territory of a single
coronary artery. The first case of TS was described in Japan in 1990,
where the apical ballooning of the left ventricle resembled a Japanese
pot ‘tako-tusbo’ which was used to catch octopi.® Since 1990, the
number of diagnosed cases of TS has increased, most probably due
to the increased awareness of this condition amongst clinicians.
Recent studies suggest that ~2% of ST-elevation myocardial infarc-
tion cases can be attributed to TS.*

In this case report, we describe a case of TS in a young lady with
pyruvate carboxylase deficiency (PCD). Pyruvate carboxylase defi-
ciency is an extremely rare autosomal recessive condition with an
estimated incidence of 1in 250 000.> Most individuals affected by the
condition show signs of failure to thrive, recurrent seizures, and
metabolic acidosis. To our knowledge, this is the first case of TS in a
patient with PCD.

Timeline
Day Department Events
Day 0 Emergency department Admitted following an episode of

tonic-clonic seizure.
pH: 7.11
Lactate: 12.6 mmol/L
Day 1 Acute Medical Ward Escalated to intensive care unit
for glucose and sodium bicar-
bonate infusions that evening
Day 2 Intensive care unit Progressively worsening abdom-
inal pain, hypotension, tachycar-
dia, and hyperlactataemia
Computed tomography: Bilateral
basal peripheral ground-glass
opacification. Appearances are
suspicious for SARS-CoV-19
pneumonitis.
Repeat SARS-CoV-19 swab
negative
High degree of clinical suspicion
and therefore dexamethasone
started for treatment of SARS-
CoV-19
Troponin: 790 ng/L
Day 3 Intensive care unit Echocardiogram: Overall severely
impaired LV systolic function

[regional wall motion

Continued

Continued

Day Department Events

abnormality (RWMA) detected
mid, distal, and apex]. Apex is
akinetic/severely hypokinetic.
Visually estimated left ventricu-
lar ejection fraction (LVEF)
~25-30% (previously normal
echo)

Electrocardiogram (ECG): ECG
showing RAD, Poor R-wave
progression, and QTc-470 ms

Troponin: 220 ng/L

Treated for acute coronary syn-
drome (with dual antiplatelet
therapy) and heart failure

Day 7 Intensive care unit Troponin: 60 ng/L

Clinically well

Stepped down to ward

Echo: No RWMA and LVEF 50—
55%

Diagnosis: Takotsubo syndrome

Day 9 General Medical Ward

Day 10 Ward Discharged home

Case presentation

This 28-year-old female presented to the emergency department
(ED) after a witnessed tonic-clonic seizure, which was terminated by
10 mg of buccal midazolam. Prior to the seizure, she had been unwell
for 4 days with a cough and a high-grade pyrexia reported as 38.5°C.

The patient has a background of PCD, an extremely rare condition
that causes lactic acidosis and seizures. Her baseline lactate level is
around 4 mmol/L (0.4-0.8mmol/L), and her last seizures were in
2013 and in 1997. She was not on regular anti-epileptic medication. In
addition, she was known to suffer from generalized hypotonia and
learning difficulties. In 1998, she underwent an atrial thrombectomy
related to central line sepsis with Candida albicans species.

On presentation to the ED, her observations were RR-16, HR 72,
Saturations 96%, BP 130/72, temperature 37.2°C. Initial physical
examination of the cardiovascular, respiratory, and gastrointestinal
systems revealed no abnormalities. Blood tests on admission showed
no evidence of infection, but a blood gas revealed an acidaemia and
hyperlactataemia: pH 7.11 (7.35-7.45), Lactate 11.5mmol/L (0.4—
0.8 mmol/L), BE -20.8 mmol/L (-2 - 3mmol/L) and HCO3" 8.5 mmol/L
(22.0-29.0 mmol/L).

A deficiency of pyruvate decarboxylase results in decreased pro-
duction of glucose and a reduction in energy production from the
mitochondria. Incomplete respiration also results in the accumulation
of inorganic acids, which causes metabolic acidosis. Therefore, when
the body is under stress (e.g. an underlying infection) patients with
PCD are unable to meet their energy demands.
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After seeking specialist advice, the patient was treated with 2 mL/
kg/h of 10% dextrose to meet her energy demands as patients with
PCD often have a decreased glucose production.

The metabolic acidosis was managed with 10 mL of oral sodium bi-
carbonate 8.4% three times a day. Despite optimal ward-based man-
agement, she was admitted to the intensive care unit (ICU) due to
her abnormal biochemistry. On ICU, her metabolic acidosis was
managed with intravenous 1.26% sodium bicarbonate infusions until
her acidosis and base excess had resolved.

On Day 2 in ICU, the patient-reported abdominal pain associated
with tachycardia and hypotension. Her computed tomography (CT)
abdomen demonstrated no acute intra-abdominal pathology but
showed bilateral basal peripheral ground-glass opacification in the
lungs; appearances suspicious for SARS-CoV-19 pneumonitis. In add-
ition to the nasopharyngeal swab for RT-PCR detection of SARS-
CoV-19 sent on admission, a repeat swab was sent, but both were
negative. However, due to a high clinical suspicion with the typical
CT changes of bilateral basal peripheral ground-glass opacification,
she was treated as having SARS-CoV-19 pneumonitis and was started
on 6 mg dexamethasone for 10 days.

A troponin done at the time of haemodynamic instability was
raised at 791 ng/L (010 ng/L) (6 ng/L on admission). As well as this, a
transthoracic echocardiogram showed a severely impaired LV systol-
ic function with RWMAs detected in the mid, distal, and apical
regions; and an LV ejection fraction reported as 25-30% (Figure 1 and
Video 1). Her electrocardiogram (ECG) showed sinus rhythm with
right axis deviation, poor R wave progression, QTc prolongation
(470 ms), and T-wave inversion in the precordial leads, leads | and
aVL (Figure 2). Her previous echocardiogram and ECG performed in
2019 had both been normal. She was started on heart failure treat-
ment consisting of beta-blockade, angiotensin-converting enzyme in-
hibition as well as dual antiplatelet therapy. Anticoagulation with
treatment dose low molecular weight heparin was started based on
the history of previous cardiac thrombus and severe hypokinesis on
the echocardiogram. In view of the echocardiogram findings, dynamic
troponin, and ECG changes she was kept on dual antiplatelet therapy
until further investigations were performed.

Four days after the initial rise in troponin, there was a significant
clinical and biochemical improvement, with a reduction of the tropo-
nin to 60 ng/L (0-10 ng/L), hence she was stepped down to a general
medical ward. She was due to have a cardiac MRl to further investi-
gate the cause of her cardiac dysfunction, but she did not tolerate this
procedure. However, a repeat echocardiogram performed 7 days
after her initial troponin rise showed a completely normal cardiac
function with no RWMAs (Figure 3 and Video 2). Following this, she
was discharged the next day.

The patient was followed up in clinic at 2 and 6 months. On
both occasions, she did not suffer from any chest pain, shortness
of breath, dizziness, or any further seizures. She also had an
echocardiogram that showed normal LV cavity size and LVEF of
60-65% visually.

Discussion

To our knowledge, this is the first case of a patient with PCD present-
ing with TS. Our patient met a minimum of five out of the seven

Video | Clip showing echocardiogram on day 2 of admission —
the echocardiogram showed a severely impaired LV systolic func-
tion, regional wall motion abnormalities (RWMAs) and a visually
estimated LVEF of 25-30%.

diagnostic criteria for TS, including transient LV RWMA beyond a sin-
gle coronary distribution, raised troponin, and ECG changes.® Ideally,
a coronary angiogram or CT scan would have been useful to rule out
coronary artery disease, but the patient was unable to tolerate these
investigations. However, the young age of the patient and clinical evo-
lution does not suggest the presence of any culprit coronary artery
disease.

Takotsubo syndrome is thought to occur due to a surge in plasma
catecholamine levels at over 30 times the normal resting level.” In
our patient, it is likely that this catecholamine surge is secondary to ei-
ther her seizures, underlying infection, stressful events, or a combin-
ation of all three (Figure 4).

Figure | Echocardiogram conducted at the time of clinical in-
stability. Severely impaired left ventricular systolic function with re-
gional wall motion abnormalities detected in the mid, distal, and
apical regions; and a left ventricular ejection fraction reported as
25-30%.
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Figure 2 Twelve-lead electrocardiogram showing sinus rhythm with right axis deviation, poor R wave progression, T-wave inversion in all precor-

dial leads and I+-AVL and QTc prolongation (470 ms).

Figure 3 Echocardiogram after clinical improvement showing
completely normal cardiac function with no regional wall motion
abnormalities.

The catecholamine surge usually seen in TS leads to a form of
myocardial stunning.8 This theory is based on the presence of a larger
beta-2 to beta-1 receptor ratio in the apex of the myocardium in
comparison to the base. These beta-2 adrenoceptors exhibit a bi-
phasic response when stimulated: a positive ionotropic effect in re-
sponse to low concentrations of catecholamines and a negative
ionotropic effect in response to higher concentrations. Therefore, a

Video 2 Clip showing echocardiogram Day 7 - completely nor-
mal cardiac function with no RWMAs

surge in the level of circulating adrenaline results in the depression of
apical myocardial contractility, leading to the characteristic ballooning
seenin TS.

Pyruvate carboxylase is a mitochondrial enzyme that is involved in
gluconeogenesis and energy production. This enzyme catalyzes the
conversion of pyruvate to oxaloacetate when abundant acetyl CoA is
available (Figure 5),” and the excess pyruvate is converted to lactate.
When there is a deficiency in pyruvate carboxylase, this leads to
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Figure 4 Diagram demonstrating the potential factors that may
have led to Takotsubo syndrome in our patient
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Figure 5 Simplified diagram demonstrating role of pyruvate
carboxylase.

an excess of pyruvate, which is broken down to lactate within cells.
This would explain our patient’s high lactate on admission.
Hyperlactataemia can damage tissues and organs and when the
neurological system is affected, this leads to the recurrent seizures
seen in patients with PCD."®

There have been reports of TS after seizures in the literature.
In fact, a large nationwide population-based study with 981 571 cases
of epilepsy-related hospitalizations, showed that the rate of TS in
these patients was 1 in 1000 and showed poor inpatient outcomes.'*

11,12

In addition, females with a neurological diagnosis appear to be at
higher risk of developing TS."* A case series based on 39 cases of TS
after seizures showed that 85% were female, 59% had a tonic-clonic
or generalized seizure, and over half had an underlying neurological
disorder." The pathophysiology of seizure-induced TS remains un-
certain. Potential theories include hormonal imbalances, microvascu-
lar spasm, or massive catecholamine release as described above.®

While seizures can trigger TS through the catecholamine surge,
our patient who also had severe learning difficulties, which predis-
poses her to a greater degree of emotional stress and caused by ad-
mission to ICU. She was also unwell which subsequently leads to a
physiological surge in cortisol, and hence leads to an adverse stress
response.

Another contributor of TS to be considered is acute infection.!”

Although her SARS-CoV-19 swabs were negative, data have shown
that the sensitivity of nasopharyngeal swabs decreases as the disease
progresses.'® The clinical suspicion remained high as she presented
with a 4-day history of cough and pyrexia along with classical CT
changes which suggest SARS-CoV-19 infection with no other cause
being found. This underlying infection may have directly contributed
to TS, or it may have increased her chance of having a seizure which
subsequently led to TS. There have been two reported cases of TS in
the setting of Covid-19 reported thus far and this may represent a
cardiovascular manifestation of the virus.'>*°

Conclusion

This rare presentation highlights that TS should be an important dif-
ferential in patients presenting with cardiac symptoms after a seizure.
With this in mind, TS should be especially considered in cardiac pre-
sentations in patients with PCD as they often suffer from recurrent
seizures. In addition, TS can have multiple aetiologies and therefore a
through history and examination should be carried out to identify
any potential emotional or physical stresses.
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