EMERGENCY MEDICINE

OpendJournal

Case Report

ISSN 2379-4046

()penventio

PUBLISHERS

Extended Cardiac Arrest in Severe Bupropion Intoxication: All
the Information You Need to Know About

Extracorporeal Membrane Oxygenation, Transesophageal
Echocardiography-Guided Resuscitation, and Anti-Arrhytmics

Caitlin Celis, MBBS; Melvin Willems, MD; Ben Pellens, MD; Stefanie Vandervelden, MD*

Department of Emergency Medicine, University Hospitals Leuven, Herestraat 49, 3000 Leuven, Belgium

"Corresponding author
Stefanie Vandervelden, MD

Consultant in Emergency Medicine, Department of Emergency Medicine, University Hospitals Leuven, Herestraat 49, 3000 Leuven, Belgium;

E-mail: stefanie.vandervelden@uzleuven.be

Article information
Accepted: January 4%,2025; Published: January 6*,2025

Cite this article

Celis C,Willems M, Pellens B,Vandervelden S. Extended Cardiac Arrest in Severe Bupropion Intoxication: All the Information You Need to Know About Extracorpo-
real Membrane Oxygenation, Transesophageal Echocardiography-Guided Resuscitation, and Anti-Arrhytmics. Emerg Med Open J. 2025; 11(1): 1-6.

| ABSTRACT |

A 30-year-old woman was admitted to the emergency department one and half hours after severe bupropion extended-release

intoxication, estimated to be between 18 and 36 g. She initially presented with seizures and later developed signs of cardiotoxicity

with persisting sustained ventricular tachycardia. Despite multiple defibrillation attempts and the administration of sodium bicar-

bonate, calcium gluconate and magnesium, restoration of sinus rhythm was found unsuccessful. In another attempt to treat this

refractory ventricular tachycardia lidocaine was given followed by deterioration to asystole. During cardiopulmonary resuscitation
(CPR), the quality of chest compression was assessed and optimised using transoesophageal echocardiography. Eventually veno-
arterial extracorporeal membrane oxygenation (VA-ECMO) was needed to achieve hemodynamic stability. In this case report we

discuss the successful use of VA-ECMO after bupropion intoxication, which has only been reported in 3 other cases but should

be considered as one of the treatment options in severe overdose cases. Also, the rate complication of asystole after lidocaine
administration and the value of transoesophageal echocardiography during CPR will be discussed.
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INTRODUCTION |

Bupropion is a commonly prescribed antidepressant used for
treating major depressive disorder, seasonal affective disorder
as well as for anxiety, bipolar disorder and as an aid for smoking
cessation. Bupropion is classified as an atypical monocyclic anti-
deptessant with a chemical structure similar to amphetamine.' It
is a selective reuptake inhibitor of dopamine and norepinephrine.

Bupropion is available in an immediate release, a sustained
release and an extended release form. The extended release
form is known to have a peak plasma concentration at 5-hours.
However, if an overdose is taken, the peak plasma concentration
time can be prolonged.” Most reported severe adverse effects of

a bupropion intoxication are seizures and late onset cardiotoxicity
with widening of the QQ wave, R wave and S wave (QRS)-complex
and prolongation of the Q-T corrected (QTc) interval."*

In this case report we discuss a patient that was seen in the
Emergency Department (ED) after a severe bupropion extended
release intoxication with the need for veno-arterial extracorporeal
membrane oxygenation (VA-ECMO) to achieve hemodynamic
stability. In the past, many cases of bupropion intoxication have
been described. However, only 3 other cases were found describing
the need for VA-ECMO after a sevete bupropion overdose.
During advanced life support (ALS), the patient experienced
refractory sustained ventricular (VT). Despite
multiple defibrillation attempts and the administration of sodium

tachycardia
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bicarbonate, calcium gluconate and magnesium, restoration of
sinus rhythm was found unsuccessful. In another attempt to treat
this refractory VT lidocaine was given followed by deterioration
to asystole. Lidocaine is a frequently used antiarrhythmic drug
with the possible complication of asystole immediately after
administration. Howevet, it has only been reported a few times.”®
To optimize the chest compressions during ALS, transoesophageal
echocardiography was used to indicate the best placement of the
Lucas® chest compression system.

CASE REPORT |

A 30-year-old woman was admitted to the ED after ambulance
intervention following an autointoxication of bupropion. The
patient declared to have ingested 120 tablets. A number of 5
empty packages of both 150 mg and 300 mg extended release
tablets were found, estimated to be a total dose between 18 and
36 g The patient had no relevant somatic or surgical history but
had a psychiatric history with previous suicide attempts. Upon
arrival on the scene, about 60-minutes after estimated drug
ingestion, the patient was agitated and uncooperative. About
10-minutes after arrival on the scene, she developed generalized
tonic-clonic seizures lasting about 2-minutes for which diazepam
was administrated intravenously. The patient’s vital signs during
transportation were oxygen saturation of 100% with 15 L of
oxygen, a sinus tachycardia of 140 beats/minute, normotension,
a temperature of 36.5° Celsius and a fluctuating Glasgow Coma
Scale between 3/15 and 10/15. An additional dose of diazepam
and lorazepam were given before arrival at the hospital. There
were no signs of hyperreflexia or rigidity and pupils were bilaterally
mydriatic, symmetric and reactive.

To secure the airway, tracheal intubation was performed
in hospital after induction with propofol and rocuronium. Initial
management focused on the continuation of mechanical ventilation
and sedation to prevent recurrence of seizures together with
monitoring of possible electrocardiogram (ECG) changes. Fifty
(50) grams of activated charcoal was administrated »iz nasogasttic
tube and repeated every 4-hours. Aspiration through the nasogastric

tube was performed however it was found unsuccessful.

Initial ECG showed a regular sinus thythm of 125 beat/
minute, a narrow QRS-complex of 88 milliseconds and a QTc time
of 435 ms. There were no signs of ischemia present (Figure 1). The
first arterial blood gas was obtained 45-minutes after admission
at the ED and showed a pH of 7.35, pO, 108 mmHg, pCO,
43.6 mmHg, HCO, 24.3 mmol/L, lactate 2.3 mmol/L. Further
laboratory investigations showed a glucose of 72 mg/dL, Na* 140
mmol/T, K* 3.29 mmol/L, HCO, 16.4 mmol/L, CI' 102 mmol/L.
Inflammatory markers, liver function tests, complete blood count
and renal panel were all within normal ranges.

She soon developed a hypotension of 70/40 mmHg, for
which noradrenalin was associated together with a 500 cc bolus
of crystalloids. ECGs were systematically taken every 2-hours.
Over the next 8-hours the patient developed a bradycardia as
low as 47 bpm with widening of the QRS-complex up until 185
ms and prolongation of the QTc interval up to 519 ms (Figures
2-3). Since this thythm was secondary to the bupropion induced
sodium channel blockage, sodium bicarbonate was administrated
twice (200 meq in total). A terlipressin drip was associated together
with 1 g of calcium gluconate and 3 grams of magnesium. After
30-minutes the patient developed a torsades de pointes (TdP)
for which an additional 100 meq of sodium bicarbonate (guided
by the QRS-duration), magnesium and calcium chloride were
given. Multiple synchronized defibrillations were administrated.
Defibrillation consistently restored sinus rhythm for limited
duration with persistent recurrence of initially TdP and VT later
on. During sinus rhythm, atropine was associated to improve
atrioventricular conduction. Due to the recurrent nature of the VT,
an anti-arrhythmic drug was administered. It was decided to avoid
amiodarone due to its QTc prolonging effect. A lidocaine bolus of
100 mg was administered 12-minutes after the start of advanced
life support (ALS) after which the patient developed asystole.
Cardiopulmonary resuscitation (CPR) was assisted by the Lucas®
chest compression system. To assure best possible placement,
a transoesophageal echocardiography (TEE) was associated
after 20-minutes. Based on the mid oesophageal long axis view

Figure 1. ECG Upon Hospital Arrival

Vent. rate 125 ms, PR-interval 156 ms, QRS duration 88 ms, QTc 435 ms
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Figure 2. 6,5-Hours After Initial ECG

Vent. rate 61 ms, QRS duration 184 ms, QTc 519 ms

v
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Figure 3. | | Hours After Initial ECG

“E

Patient on VA-ECMO showing persisting broad complex (ventricular) tachycardia

(MELAX), compressions were mainly on the outflow track with
limited opening of the aortic valve, hence the position of the chest
compression system was adjusted under TEE guidance. Given
the refractory cardiac arrest setting, the decision to place VA-
ECMO was taken, which was operational after 63-minutes of ALS.
The patient was transferred to the intensive care unit where she
remained in a refractory VT state for over an hour. Eventually the
patient could be weaned from VA-ECMO over the next 48-hours.
Four-days after hospital admission the patient could be extubated.

The patient had a full neurological and cardiac recovery
and could be discharged from the intensive care unit after 6-days.

DISCUSSION |

Bupropion is classified as an atypical monocyclic antidepressant

with a chemical structure similar to amphetamine.' It is a selective
reuptake inhibitor of dopamine and norepinephrine. The optimal
daily starting dosage has been described as 150 mg per day.
Maximum dose recommended per day is 450 mg for the immediate
and extended release formulations.> Most commonly reported
side effects at therapeutic doses are headache, nausea, dry mouth,
agitation, constipation and irritability.’

In therapeutic dosage, bupropion will reachits peak plasma
concentration around one and a half hours for the immediate release,
at 3-hours when a sustained release form is taken and at 5-hours
after ingestion of the extended release form.>* After oral ingestion
bupropion is absorbed rapidly and distributed extensively over the
body (Vd of 19 L/kg). It mainly gets metabolized by the liver into 3
active metabolites (hydroxybupropion, threohydrobupropion, and
erythrohydrobupropion). The elimination half-life of bupropion
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has been described to be approximately 21-hours, and a half-life of
20 to 37-hours for its metabolites.?

However, studies have suggested that the peak plasma
concentration and elimination half-life is prolonged when an
overdose of bupropion extended release is taken compared with
therapeutic ranges.* It is also important to mention that a few cases
have reported the formation of a pharmacobezoar when large
doses have been ingested and this can also alter the T _and T ,.*’

Since there is no known antidote for bupropion
intoxication, the treatment is limited to symptom control and
suppottive care.'” Studies have shown thatactive charcoal isindicated
in most cases of intoxication to partially prevent absorption.
However, it is very time sensitive and should be administrated

within an hour of intoxication.!

Repeated administration is
recommended in case of substances that have an extended stay in
the stomach.'" Also whole bowel irrigation might be considered
in cases like these however its value has not been established yet."
Bupropion is known to have an extensive protein binding capacity
and to be highly lipophilic hence why dialysis is not indicated but
lipid emulsion therapy could be considered.” There have been
some cases described in the past in which the use of lipid emulsion
therapy was found to be successful.'*"> However, the evidence for

the positive outcome benefits has been variable."

Overall, the most described symptoms after intoxication
are vomiting, hypertension, sinus tachycardia, QTc prolongation,
cardiotoxicity, tremors, hallucination, agitation, seizures and status
epilepticus."**1*1"2* The patient in this case report expetienced
mainly epileptic seizures, QRS complex widening and QTc
prolongation which eventually resulted in TdP and VT for which
ALS and eventually VA-EMCO were indicated. When searching
for other bupropion overdose cases with necessity for VA-ECMO,
only 3 other cases were identified.* In all cases VA-ECMO showed
to be highly effective in the treatment and support of patients
with severe cardiogenic shock due to bupropion poisoning.>
Some studies have reported that, when compared to conventional
treatment, the use of VA-ECMO enhances the survival rate in
patients with cardiovascular failure due to poisoning* Even
though the evidence is limited and more studies are needed to
confirm its benefits, we believe VA-ECMO could be an asset in the
stabilization and support of patients with hemodynamic instability,
due to drug intoxication and more specific bupropion intoxication.

To assure the best possible neurological outcome and
overall survival for patients with the need for CPR, it is essential
to have optimal chest compressions. Over the last years a lot
of research has been done to find ways to optimize this in the
emergency setting. In this case, ALS was guided by TEE after 20
minutes. Echocardiography has proven to be a valuable prognostic
tool during cardiac resuscitation that might improve the patients’
outcome.” Studies have shown that during CPR, compressions
are often performed in the incorrect location, resulting in partially
obstructing the outflow track. Animal studies have also shown that
there is higher coronary perfusion and improves the chance to
achieve the return of spontaneous circulation (ROSC), when the

area of maximal compression (AMC) is over the left ventrical.®

During TEE, the mid-oesophageal long axis view
(MELAX) is consideted most useful in the assessment of the
AMC since it visualizes all structures of interest (left ventricle, left
ventricular outflow track and ascending aorta).” One prospective
cohort study using TEE during CPR showed that in 53% of
intra-arrest cases, AMC was initially located on the left ventricle
outflow track.” Duting cardiac arrest TEE is not only useful to
optimise the AMC but also provides continuous feedback on the
quality of chest compressions, evaluates cardiac function and helps
determine a cause for arrest.’* However, more studies are needed
to establish the effects on the clinical outcome.

Also of interest in this case is the fact that after the
administration of lidocaine, the patient evolved from VT to asystole.
The ERC guidelines suggest to administer anti-arrhythmic drugs in
shock- refractory, pulseless VT patients.” It was decided to avoid
amiodarone due to its QTc prolonging effect and use lidocaine
instead. Lidocaine is a Vaughan-Williams class Ib antiarrhythmic
drug, that is known to shorten the QTc interval and has been used
successfully in the treatment of ventricular tachyarrhythmias.?
However, there have been a hand full of cases reporting asystole
after lidocaine administration due to the depressing effect lidocaine
has on the sinoatrial and atrioventricular node.™® In vivo studies
showed that bupropion antagonizes sodium channels in cardiac
tissue, therefore we believe that lidocaine should be avoided for
the treatment of VT in bupropion intoxication cases. However,
further in-depth research is needed to establish the anti-arrhythmic
drug that would be considered first choice in cases of recurring VT
and TdP with prolonged QTc interval.

CONCLUSION |

Severe extended release bupropion intoxication usually results
in severe neurological symptoms and cardiotoxicity. Our patient
experienced seizures, bradycardia and eventually QRS-complex
widening and QTc prolongation resulting in recurring ventricular
tachycardia, torsades de pointes and asystole. A multi target
approach of active charcoal administration, medical management
for symptom control, optimisation of chest compressions during
resuscitation and placement of VA-ECMO resulted in successful
treatment of this intoxication and has led to a full patient recovery
despite prolonged cardiac arrest (Table 1).

Table |. Suggested Therapy Following Severe Bupropion Intoxication

Activated charcoal (when unsuccessful consider pharmacobezoar formation)
Whole bowl irrigation

Lipid emulsion therapy

Sodium bicarbonate for bupropion induced bradycardia

VA-ECMO in severe hemodynamically unstable patients

CONSENT |

The patient presented in this case was contacted and informed.
Oral consent from the patient was given.

CONFLICTS OF INTEREST =
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