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Background Fever, alcohol, and sodium channel blockers can unmask Brugada pattern and may also induce arrhythmias in Brugada syndrome.
We report a case of unmasked Type-1 Brugada pattern presenting with ventricular fibrillation that was induced by a tetrahydro-
cannabinol vaping.

Case summary A 48-year-old male with a past medical history of hypertension treated with hydrochlorothiazide and back pain controlled with
tetrahydrocannabinol vaping presented with sudden cardiac arrest from ventricular fibrillation, which was terminated with de-
fibrillation. Electrocardiogram after resuscitation showed a new Type-1 Brugada pattern compared to a previous normal base-
line electrocardiogram. Echocardiography and coronary angiogram were unremarkable. Complete blood count and chemistries
were unremarkable except for mild hypokalaemia (K = 3.3 mmol/L). After correction of the hypokalaemia, the Type-1 Brugada
pattern persisted. Urine drug screen was positive for tetrahydrocannabinol (60 ng/mL). Genetic testing was negative for inher-
ited arrhythmic disease and cardiomyopathy gene panels.

Discussion The patient’s type-1 Brugada pattern and ventricular fibrillation were likely induced by vaping tetrahydrocannabinol. He under-
went secondary prevention with an implantable cardioverter-defibrillator. He abstains from cannabis and Type-1 Brugada pat-
tern is normalized. There was no arrhythmic event at his 18-month follow-up appointment with abstinence from
tetrahydrocannabinol.

ESC Curriculum 5.6 Ventricular arrhythmia ® 7.2 Post-cardiac arrest ® 5.8 Cardiac ion channel dysfunction ¢ 5.10 Implantable
cardioverter defibrillators

Learning points

e Tetrahydrocannabinol can unmask Brugada syndrome and induce ventricular fibrillation.
e Tetrahydrocannabinol may induce fatal arrhythmia in Brugada syndrome regardless of the routes of administration.
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Introduction

Brugada syndrome is an autosomal dominant inherited cardiac ar-
rhythmic disease associated with malignant ventricular arrhythmias
and sudden cardiac death, more prevalent in the Asian population.
The characteristic electrocardiogram (ECG) pattern of coved-type
ST segment elevation >2 mm in the right precordial leads is diagnos-
tic.' The ECG pattern may often be hidden and only revealed after
exposures to certain conditions like fever, intoxication (alcohol, can-
nabis, cocaine), vagal stimulation, electrolyte imbalance, anaesthetics,
psychotropic agents, and sodium channel blockers.? Cannabis, con-
taining tetrahydrocannabinol (THC), has become one of the most
commonly used drugs given its widespread legalization in the past
decade.? Vapourized cannabis produces significantly greater effects,
cognitive and psychomotor impairment, and higher blood THC con-
centrations when compared with the same doses of smoked canna-
bis.* These findings have implications for users believing
vapourization to be a safer route of administration. Previous case re-
ports demonstrated that Brugada pattern can be unmasked by THC
ingestion® and THC smoking.>” However, Brugada syndrome un-
masked by THC vapourization has not been reported.

Timeline

Date Event
Day 0 * Out-of-hospital sudden cardiac arrest with
ventricular fibrillation required defibrillation.
* ECG showed type-1 Brugada pattern.
» CT head was negative for acute intracranial
abnormality.
* Chest X-ray was unremarkable.
« CT angiogram was negative for pulmonary
embolism.
* Labs were normal except for mild
hypokalaemia.
* Urine drug screen was positive for THC.
Day 1 * Cardiac angiogram showed normal
coronaries.
*» Hypokalaemia was corrected.
* ECG continued to show type-1 Brugada
pattern.
+ ICD implantation.
Day 2 * Discharged.
Follow-up at 3 and
18 months

» ECG without Type-1 Brugada pattern.

* No arrhythmic events.

Case presentation

A 48-year-old Caucasian man with a known history of hypertension and
factor V Leiden deficiency was admitted to our hospital after suffering

from sudden cardiac arrest while at home sitting on the couch after
THC vapourization. He initially developed tingling and numbness in
his hands followed by a syncopal episode with agonal respiration which
was witnessed by his wife. Paramedics arrived six minutes later and
noted his cardiac rhythm to be in polymorphic ventricular tachycardia
(Figure 1A). Defibrillation was delivered with 200 Joules, and a single
dose of IV lidocaine was given at the scene by emergency medical ser-
vices. Return of spontaneous circulation was achieved. He regained con-
sciousness and was able to maintain his airway without intubation. His
rhythm was noted to be back in normal sinus, but there was evidence of
Type-1 Brugada pattern (Figure 1B).

On admission to our hospital, physical examination was unremark-
able, and vital signs were blood pressure of 150/130 mmHg, heart
rate of 120 bpm, and respiratory rate of 23 breaths per minute
with an oxygen saturation of 95% at room air. Labs were significant
for mild hypokalaemia (K=3.3 mmol/L) and urine test positive for
THC (60 ng/mL, normal <3 ng/mL®). High-sensitive troponin-T
and complete blood count were unremarkable. Initial ECG showed
sinus tachycardia with Type-1 Brugada pattern in right precordial
leads (Figure 2A). Transthoracic echocardiogram was noted to be
normal with an ejection fraction of 62% without any wall motion ab-
normalities. Computed tomography (CT) of the head ruled out any
intracranial abnormality. CT angiogram of the chest was negative for
pulmonary embolism. A coronary angiogram showed no evidence of
significant coronary artery disease. Exercise stress test for atypical
chest pain and shortness of breath on exertion a month before hos-
pitalization was negative for ischaemia. A repeat ECG after correc-
tion of his hypokalaemia (K=4.5 mmol/L), on following day at
15 h after initial presentation, continued to show type-1 Brugada pat-
tern (Figure 2B).

His past medical history was significant for a syncopal episode after
playing basketball 20 years prior to his current presentation. At that
time, he was noted to have agonal respiration as well. Family history
includes sudden cardiac death in his maternal uncle at age of 55 years
old. Twelve-lead ECG was performed in his mother, maternal half-
brother, and maternal half-sister which all negative for Brugada pat-
tern. The patient is not in-contact with biological father. Patient had
been using THC vapourization for his back pain of musculoskeletal
origin for the past 8 years. He had been taking hydrochlorothiazide
for hypertension and takes no other medication.

Given the history of cardiac syncope, sudden cardiac arrest, and
type-1 Brugada pattern on the ECG, Brugada syndrome was diag-
nosed, and the implantable cardioverter-defibrillator (ICD) was im-
planted before hospital discharge for secondary prevention. A
comprehensive genetic panel analysis of 67 genes associated with in-
herited arrhythmic and cardiomyopathy diseases was performed®
and subsequently revealed no associated mutation. Given a long half-
life of THC (67 days),® a repeat ECG was performed at 3 months
after abstention of THC which showed normal sinus rhythm without
Brugada pattern (Figure 2C). After 18 months of follow-up, he has
been abstinent from THC and has reported no arrhythmic events.

Discussion

Brugada syndrome is an inherited arrhythmic disease, associated with
an increased risk of ventricular fibrillation, and sudden cardiac death.
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Figure 1 (A) Polymorphic ventricular tachycardia and (B) Type-1 Brugada pattern.
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Figure 2 (A) Sinus tachycardia with Type-1 Brugada pattern in right precordial leads, (B) persisted Type-1 Brugada pattern after potassium nor-
malized, and (C) A repeat electrocardiogram at 3 months after abstention of tetrahydrocannabinol showed normal sinus rhythm without Brugada

pattern.
Brugada syndrome may manifest as syncope, agonal respiration, or - conditions such as fever, electrolyte imbalance, intoxication, psychi-
sudden cardiac arrest. However, the majority of the patients can atric medications, and sodium channel blockers.?
be asymptomatic. Characteristic Type-1 Brugada ECG pattern may Cannabis use has drastically increased given the changes in the pol-

sometimes be concealed but unmasked in the presence of specific @ icy and regulation of the drug throughout the world. Vaping has
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emerged as a popular method for cannabis administration under the
notion that it is associated with less toxicant exposure compared to
traditional smoking and ingestion. However, Spindle et al.* reported
that inhaling an equivalent dose of vapourized cannabis compared to
smoking led to greater plasma levels of THC, cognitive and psycho-
motor effects, and significantly greater increases in heart rate.

Most of the cardiovascular risks associated with cannabis have
been studied in people with smoking and ingestion as the route of
administration. A systemic review done by Richards et al.'® high-
lighted several clinical studies, case series, and reports which showed
an association between cannabis use and arrhythmias. The arrhyth-
mogenic potential of THC included sinus tachycardia, sinus bradycar-
dia, second-degree atrioventricular block, and atrial fibrillation. There
are several reported cases showing an association between cannabis
and Brugada pattern.>~”""~" Two cases reported THC as possible
triggers of ventricular fibrillation in Brugada syndrome,”'* similar
to our patient. Our case emphasizes the potentially fatal and malig-
nant effects of THC on Brugada syndrome patients; however, the
mechanism of THC-induced Brugada pattern is unclear.
Sympathetic activation and parasympathetic inhibition are observed
with the low to moderate doses THC; however, at higher doses,
sympathetic output is inhibited and parasympathetic output is in-
creased.’”® The arrhythmic effect of THC in Brugada syndrome
may be explained by action potential shortening and vagal tone hy-
perstimulation. Another proposed mechanism was the possibility
of inhibition of voltage-gated sodium ion channels by THC."? Urine
THC concentration in our patient (60 ng/mL) was 20 times higher
than normal limit (3 ng/mL). Dose-dependent vagal stimulation and
THC dose accumulation due to long half-life may explain acute ar-
rhythmic event in a chronic THC user. The ventricular fibrillation
in previous case report was also documented in a chronic THC
user, similar to our patient.7

We do not have documented evidence of hypokalaemia from the
previous syncope episode 20 years prior to presentation. However,
by patient’s history, sport-related vagal tone likely played a major role
for the syncope and agonal respiration. Meanwhile, it is possible that
trigger of ventricular fibrillation in our patient is multifactorial given
the hypokalaemia at presentation. However, Type-1 Brugada pattern
persisted despite hypokalaemia correction. Therefore, THC-related
increased vagal tone was the most likely the main trigger of ventricu-
lar fibrillation in our case. Lidocaine could potentially unmask
Brugada pattern. However, our patient received one bolus dose of
IV lidocaine during the resuscitation. Because the half-life of lidocaine
is less than 2 h, the persistence of Brugada pattern after 15 h after the
resuscitation was unlikely from lidocaine.

There is limited data studying the cardiac effects with THC va-
pourization. We report that the THC vapourization can unmask
Brugada syndrome and induce ventricular fibrillation. For patients
with Brugada syndrome, fatal arrhythmic events can be triggered
by THC regardless of the route of administration.This case highlights
THC as a potential agent that can unmask Type-1 Brugada ECG pat-
tern and also has the ability to trigger major arrhythmic events in
these patients regardless of the route of administration. This case un-
derscores the importance and need to increase awareness about the
potential harmful effects of THC in Brugada syndrome patients.
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