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 Introduction 

 Brugada syndrome is characterized with electrocar-
diographic (ECG) findings of apparent or real right bun-
dle branch block and ST segment elevation in the right 
precordial leads in the absence of long QT intervals and 
any structural heart disease. This syndrome is associated 
with an increased risk of sudden cardiac death due to ma-
lignant ventricular dysrhythmias  [1] . Several clinical con-
ditions and electrolyte imbalances, including hypokale-
mia, can provoke ECG changes and ventricular dysrhyth-
mias in Brugada syndrome  [2] . We present a case report 
of Brugada syndrome diagnosed after aborted sudden 
cardiac death due to hypokalemia caused by liquorice in-
gestion, a herbal product.

  Case Report 

 A 50-year-old woman admitted to our emergency department 
with complaints of generalized weakness, chest pain and sweating 
for 4 h. Relatives of the patient stated that she had a syncopal attack 
1 h before complaints of palpitation and dizziness, which she had 
never described before. She did not have any cardiovascular or 
systemic illness and was not taking any medication. She had no 
prior personal history of syncope or aborted cardiac arrest and her 
family history was also negative for sudden cardiac death. On ad-
mission, her pulse rate was regular with 64 beats/min, blood pres-
sure was 170/100 mm Hg and her body temperature was 37.1   °   C. 
She was confused, and physical examination was unremarkable 
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 Abstract 

  Objective:  It was the aim of this study to report an aborted 
cardiac arrest due to ventricular fibrillation and electrocar-
diographic changes consistent with Brugada syndrome due 
to liquorice-induced hypokalemia.  Clinical Presentation 

and Intervention:  Ventricular fibrillation was witnessed in a 
50-year-old woman who was admitted to our emergency 
department with a history of liquorice ingestion, a herbal 
product. After stopping liquorice ingestion, the Brugada-like 
electrocardiographic pattern changed progressively with 
potassium replacement. A diagnosis of Brugada syndrome 
was made after the ajmaline challenge test. The patient was 
discharged with an implantable cardioverter defibrillator 
and had an uneventfull follow-up.  Conclusion:  This report 
illustrates the importance of the investigation for herbal 
medications in the detailed history of a patient in the cases 
of electrolyte disturbances and the potential role of hypoka-
lemia in the induction of malignant arrhythmia in Brugada 
syndrome.  Copyright © 2010 S. Karger AG, Basel 
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except for a mild apical systolic murmur. ECG showed sinus 
rhythm, a ventricular rate of 112 beats/min and right bundle 
branch block. The corrected QT interval was 0.45 s, with a J point 
elevation of 2 mm and a PR interval of 0.22 s. Cranial computed 
tomography was taken to rule out a cerebrovascular accident, 
which revealed normal findings. Complete blood count and car-
diac troponins were in normal limits, but blood biochemistry dis-
closed hypokalemia (1.77 mEq/l) and a mild disturbance in liver 
function tests (ALT 84.5 U/l, AST 102 U/l, GGT 78.8 U/l). The pa-
tient had neither a history of vomiting and diarrhea nor recent 
medication usage that might cause the electrolyte disturbance, ex-
cept for a herbal product that contained liquorice. Detailed his-
tory revealed that she had been drinking 2 cups of liquorice extract 
a day for 3 months to relieve generalized weakness. During moni-
toring in the emergency department, ventricular fibrillation was 
witnessed and was successfully converted to sinus rhythm with a 
single shock of 300 J. Intravenous potassium replacement was 
started with 20 mEq/h and the control level was 2.65 mEq/l after 
4 h. A 12-lead ECG taken 24 h after admission showed sinus 
rhythm with a coved-type ST segment elevation on precordial 
leads V1–V2 followed by a deep T-wave inversion; the serum potas-
sium level at the time was 3.19 mEq/l ( fig. 1 ). The corrected QT 
interval was 0.44 s, with a J point elevation of 1 mm in V1 and 2.5 
mm in V2 and a PR interval of 0.22 s. Echocardiography showed 
mild mitral and tricuspid insufficiency with normal systolic func-
tion and right ventricular dimensions. Coronary angiography re-
vealed normal coronary vessels. At 1 week, plasma K +  increased to 
3.9 mEq/l and QRS further narrowed. With the recovery from hy-
pokalemia, no dysrhythmia was recorded. Oral potassium re-
placement was given for 1 week and, after normal serum levels 
were reached, the patient was discharged from hospital unevent-
fully. After 3 months, the serum potassium level was 4.3 mEq/l 
after withholding liquorice ingestion without further potassium 
supplements. The corrected QT interval was 0.44 s, J point eleva-
tion was 1 mm in V1 and 2 mm in V2, and the PR interval was
0.22 s ( fig. 2 ). Because the Brugada phenotype had appeared with 
accompanying hypokalemia, an intravenous ajmaline challenge 

was performed 3 months later. Ajmaline at a dose of 1 mg/kg was 
administered over 5 min in the electrophysiology laboratory. The 
ajmaline challenge revealed a coved-type ST segment elevation in 
V1–V2 as well as a ventricular rate after 14 min ( fig. 3 ). These re-
sults confirmed the diagnosis of Brugada syndrome and an im-
plantable cardioverter defibrillator was implanted for secondary 
prevention of sudden cardiac death.

  Discussion 

 A Brugada-like ECG pattern can be seen in several 
conditions other than Brugada syndrome like antiar-
rhythmic agents – such as flecainide, procainamide or 
ajmaline – physical stress, hypothermia and electrolyte 
disturbances like hypokalemia and hyperkalemia  [2–4] . 
The present case highlights the effects of hypokalemia on 
the ECG of a patient diagnosed with Brugada syndrome. 
Brugada syndrome is characterized by ECG findings of 
apparent or real right bundle branch block and ST seg-
ment elevation in the right precordial leads with a high 
risk of ventricular tachycardia/ventricular fibrillation in 
the absence of structural heart disease, as described by 
Brugada and Brugada  [5] . ECG findings may change over 
time and even normalization in ECG may be observed. 
The pathophysiologic mechanism underlying these ECG 
changes is an outward shift in the ionic current balance 
during the early phase 1 of the action potential causing a 
marked accentuation of the action potential notch, pre-
dominantly in the right ventricular epicardium  [6] .

  Glycyrrhizic acid (GA) is the active molecule of li-
quorice which is converted to glucuronic acid and glycyr-
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  Fig. 1.  ECG changes from admission to the 3rd month after the potassium replacement seen in V1–V3. 
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rhetinic acid in the intestine, and plays a role in the inhibi-
tion of the enzyme 11- � -hydroxysteroid dehydrogenase 
type 2. As this enzyme catalyses the inactivation of cortisol 
to cortisone, potassium excretion in the cortical collecting 
duct is increased due to mineralocorticoid effects of corti-
sol, which is the result of liquorice ingestion  [7] . Sigur-
jonsdottir et al.  [8]  stated that liquorice intake of 100 g/day, 
which contains 150 mg of GA, causes an increase in sys-
tolic blood pressure of 15 mm Hg in hypertensive patients 
and of 3.5 mm Hg in normotensive subjects. Although a 
dose-response relation between GA amount and cortisol-
cortisone ratio was shown by Krähenbühl et al.  [9] , there 
were also case reports  [10]  describing clinical effects due to 

low-dose liquorice intake. The mechanism of susceptibil-
ity to the effects of GA is not clear, but a mechanism was 
described regarding the tendency for females, considering 
the effects of estrogens on mineralocorticoid receptors  [11] .

  In this patient, liquorice-induced hypokalemia was 
suspected to provoke the ECG changes and ventricular 
fibrillation. Also, hypertension was thought to be the re-
sult of liquorice ingestion as the patient remained normo-
tensive after cessation of liquorice extract. Cardiac arrest 
due to hypokalemia-induced ventricular fibrillation re-
lated to QT prolongation was reported previously  [12] . 
However, in this case, only a small increase in corrected 
QT interval and PR interval was observed in our patient. 
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  Fig. 2.  Baseline ECG before ajmaline infusion. 
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These findings may be due to a loss of function mutation 
in SCN5A gene, which is often observed in Brugada syn-
drome patients manifesting first-degree atrioventricular 
block, as in our patient. Coved-type ST segment elevation 
was reduced with potassium replacement suggesting that 
hypokalemia contributed to the induction of ventricular 
fibrillation via a Brugada syndrome mechanism, rather 
than an acquired long QT mechanisms. Araki et al.  [2]  
and Notarstefano et al.  [13]  reported cases with ventricu-
lar dysrhythmias and described the role of hypokalemia 
as the suggested mechanism in the occurrence of ventric-
ular tachycardia and fibrillation in Brugada syndrome. 
The ECG changes may vary over time in a dynamic man-
ner in Brugada syndrome, as in our case report.
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  Conclusion 

 In the present case, a rare case of hypokalemia was 
caused by liquorice ingestion, a herbal product, and prov-
ocation of ventricular fibrillation in an asymptomatic pa-
tient with Brugada syndrome. This report highlights the 
importance of investigating herbal medications in the de-
tailed history of a patient in the cases of electrolyte dis-
turbances and the potential role of hypokalemia for the 
induction of malignant dysrhythmias in Brugada syn-
drome.
 

  Fig. 3.  ECG taken at the end of the ajmaline challenge test showing coved-type ST segment elevation in V1–V2 (arrows). 
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