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Case Report

Propofol suppresses ventricular arrhythmias: a case report
of acute caffeine intoxication
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Background: Caffeine is widely used as a stimulant drug throughout the world, and fatal arrhythmia is a known side-effect. We
experienced a patient with caffeine intoxication causing fatal arrhythmias who was successfully treated with the infusion of propofol.

Case Presentation: A 27-year-old woman was transferred to our hospital with nausea and poor general condition after intentional
ingestion of 23.2 g of caffeine tablets. She was in cardiac arrest due to ventricular fibrillation just before hospital arrival. Advanced life
support including defibrillation was started immediately, and we succeeded in resuscitating her 23 min later. Although she suffered
from polymorphic ventricular premature beats and frequent transition to ventricular fibrillation, propofol administration converted
her from a ventricular arrhythmia to sinus rhythm.

Conclusion: We report this case focusing on the cardiovascular effects of propofol and the lipid sink phenomenon. As a result,
propofol could have the potential to suppress ventricular arrhythmias.
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INTRODUCTION

AFFEINE IS A natural alkaloid and the most widely

used central nervous system stimulant drug in the
world. In recent years, overexposure to caffeine from energy
drinks or supplements has become a worldwide social prob-
lem, and case reports of caffeine intoxication are also
increasing.' Clinical symptoms of caffeine intoxication
include headache, nausea, vomiting, fever, dizziness, tinni-
tus, anxiety, irritability, insomnia, and seizures. In some
cases of severe caffeine intoxication, fatal cardiac arrhyth-
mia including supraventricular and ventricular tachyarrhyth-
mias have been reported. Fatal arrhythmias are considered
the most common cause of caffeine-related deaths,” and
although some patients have been rescued by percutaneous
cardiopulmonary support or emergency hemodialysis, there
are only a few facilities with such abilities.> We report a
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patient with caffeine-induced fatal arrhythmias who
responded to propofol used for sedation.

CASE REPORT

27-year-old woman with a 5-year history of anorexia

nervosa was transferred to our emergency department
with nausea and poor general condition. When her father
came home, he found her complaining of malaise and nau-
sea, so he called an ambulance. She was found with many
press-through packs of caffeine tablets equivalent to a total
dose of 23,200 mg. In the ambulance, her consciousness
decreased rapidly, and she developed tonic seizures that pro-
gressed to cardiac arrest just before arrival at the hospital.
Her electrocardiogram (ECG) on hospital admission showed
ventricular fibrillation (VF). Cardiopulmonary resuscitation
including defibrillation and tracheal intubation was begun,
and after 23 min of advanced life support therapy, return of
spontaneous circulation (ROSC) was achieved. After ROSC,
the ECG showed a pattern of polymorphic ventricular pre-
mature beats (Fig. 1, ECG 1) and frequent transition to VF.
The patient was admitted to the intensive care unit and trea-
ted with 300 mg amiodarone. Stomach pumping and
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Fig. 1. Clinical course of a 27-year-old woman who intentionally ingested 23.2 g caffeine tablets. Cardiopulmonary resuscitation
including defibrillation and tracheal intubation was started, and after 23 min of advanced life support, she was resuscitated. We began
propofol (20 mg/h) infusion for her restlessness. After we administered a bolus of propofol (A), her electrocardiogram (ECG) con-
verted from a ventricular arrhythmia (ECG 1) to sinus rhythm (ECG 2). The same episode was repeated several times, and continuous
infusion of propofol was gradually increased to 100 mg/h. After that, her cardiovascular condition improved, and ventricular arrhyth-
mia did not reappear. PEA, pulseless electrical activity; ROSC, return of spontaneous circulation; VF, ventricular fibrillation.

activated charcoal were also administered. Laboratory exam-
inations on arrival revealed hypokalemia (2.3 mEq/L) and
an elevated white blood cell count (18,1()0/mm3). Arterial
blood gas values under intubation revealed lactic acidosis:
lactic acid, 16.5 mmol/L; pH 7.089; pCO,, 31.4 mmHg;
pO,, 31.4 mmHg; and base excess, —19.6 mmol/L. Other
blood test values, including electrolyte concentrations, hep-
atic enzymes, renal function values, and creatine kinase were
within their normal ranges. Although we cannot test for caf-
feine blood levels at our hospital, we diagnosed caffeine
intoxication as the cause of the fatal arrhythmias based on a
series of clinical findings. As we began to prepare venoarte-
rial extracorporeal membranous oxygenation, the patient
became restless with intense movements. We thus adminis-
tered i.v. propofol at 20 mg/h (0.48 mg/kg) for sedation.
After giving a propofol bolus of 30 mg (0.7 mg/kg), the
patient’s ECG changed from ventricular arrhythmia to sinus
rhythm (Fig. 1, ECG 2). This same episode recurred several
times, and continuous infusion of propofol was gradually
increased to 100 mg/h (2.3 mg/kg). After that, her cardio-
vascular condition improved, no ventricular arrhythmias
reappeared, and she did not require hemodialysis treatment.
The total dose of propofol until improvement to sinus
rhythm was approximately 140 mg over 4 h. The patient’s
clinical course is shown Figure 1. The patient was extubated

on the 4th hospital day and discharged on the 13th hospital
day without neurological impairment.

DISCUSSION

AFFEINE (1, 3, 7-trimethyxlaniline) is sold as a ner-

vous system stimulant that can be conveniently bought
in drug stores.! In recent years, energy drinks that include
large amounts of caffeine have become very popular among
young adults and adolescents." The maximum plasma con-
centration is reached within 30-60 min after consumption.”
In our case, the patient initially talked to her father, but then
her consciousness decreased rapidly, and it is assumed that
she was found within several tens of minutes after ingesting
the caffeine. In a review of adverse cardiovascular events
associated with caffeine or energy drinks, there are reports
of atrial arrhythmias, VF, ST elevation, and QT prolonga-
tion. Arrhythmias are considered the most common cause
of death.>> In our case, the patient ingested 23 g caffeine
and developed VF at hospital admission. She was resusci-
tated after 23 min in cardiac arrest, but her ECG showed
polymorphic ventricular premature beats and frequent transi-
tion to VF. Although we prepared to initiate venoarterial
extracorporeal membranous oxygenation, the polymorphic
premature ventricular thythm returned to sinus rhythm right
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after a bolus infusion of propofol was given for sedation.
Although amiodarone might have worked, the arrhythmia
improved for a few minutes immediately after administration
of propofol. So, we surmised that the propofol infusion had
resulted in prompt improvement of the fatal ventricular
arrhythmia. We considered two hypotheses for this occur-
rence. First, propofol has several cardiovascular effects, such
as baroreflex activity and direct peripheral vasodilatation,
and it affects central sympathetic nervous system outflow,
myocardial contractility, and the underlying pathophysiolog-
ical state of the myocardium.® Although the molecular bio-
logical mechanism is unknown, there are several studies
elucidating this mechanism. In animal models, propofol acts
directly on the sinoatrial node and atrioventricular conduc-
tion to cause bradycardia,® but in human electrophysiologi-
cal studies, propofol has been shown to have few direct
effects on sinoatrial node activity or intra-atrial or AV con-
duction.” There are many case reports of the side-effects of
bradycardia caused by propofol.8 Some reports indicated
that a centrally mediated increase in vagal tone could cause
bradycardia.*”’ Burjorjee and Milne reported that the bolus
administration of propofol for intractable ventricular tachy-
cardia and VF was associated with both conversion of ven-
tricular tachycardia and suppression of further ventricular
arrhythmias.7 Similarly, in our case, propofol likely acted to
stimulate vagal tone or induce sympathetic blockade to help
resolve the fatal arrhythmias.

Second, propofol could have acted as an i.v. lipid emul-
sion. Recently, detoxification treatment for severe local
anesthetic toxicity by i.v. lipid emulsion has been repor“[ed.9
Although the exact mechanisms of action of lipid emulsion
infusion are not clear, the most widely accepted mechanism
is the “lipid sink” phenomenon, in which the lipid emulsion
infusion creates an expanded lipid phase and extracts toxic
drugs from tissues during this phase. As a result, toxic drugs
cannot exert their pharmacologic actions.” Lipid emulsion
infusion has become the first-choice treatment for local anes-
thetic toxicity.'™"" Furthermore, there are some reports of
successful resuscitation, suggesting the efficacy of lipid
emulsion infusion in the treatment of non-local anesthetic
overdoses, include caffeine intoxication.”'? Propofol con-
tains 10% purified soybean oil, but the dose given in our
case was less than that shown in various guidelines and case
reports, so effects of the lipid sink phenomenon might not
have occurred in our patient. Therefore, we considered that
the cardiovascular action of propofol was effective in sup-
pressing the ventricular arrhythmia caused by caffeine intox-
ication in this patient.

In conclusion, we experienced a patient in whom propofol
was effective in resolving fatal arrhythmias caused by caf-
feine intoxication.
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