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Abstract
The Brugada syndrome is characterized by right bundle-branch block pattern 

on Electrocardiogram (ECG), right precordial ST-segment elevation [usually 
leads V1/V2] and syncope/sudden cardiac death in absence of significant 
electrolyte abnormalities, ischemia or structural heart disease [1]. A 59 year 
old presented with dizziness and fever due to pyogenic liver abscess.  Multiple 
ECG’s during the hospital admission revealed a Brugada type 1 pattern. The 
ECG reverted to normal when fever resolved. Mutations in the cardiac sodium-
channel gene SCN5A which cause a decrease in the inward depolarizing 
sodium current have been associated with the Brugada syndrome [2-4]. The 
dysfunction of the sodium channel is exaggerated at higher than physiologic 
temperatures; the syndrome may be unmasked by fever increasing the risk of 
ventricular arrhythmias and/or sudden cardiac death [5-8]. The association of 
febrile illness with the potential for life-threatening cardiac events, heralded by 
unique electrocardiographic abnormalities, should be recognized.
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Clinical Presentation
A 59 year-old man presented complaining of right-sided neck 

pain, fever and chills of one day’s duration. The patient also reported 
pain along the right shoulder blade and ipsilateral pleuritic chest pain, 
headache, and dizziness without any loss of consciousness. There 
was no past history of syncope/loss of consciousness or of nocturnal 
agonal respiration. His family history was unremarkable for syncope 
or sudden cardiac death. He had emigrated to the U.S from China 
many years ago. 

In the Emergency Department, fever was noted (40.2°C), with 
tachycardia (108 beats/min) and bibasilar rales on lung examination. 
The chest radiograph revealed mild decrease in bibasilar aeration with 
some elevation of the right hemi-diaphragm. There was no radiologic 
evidence of consolidation, pleural effusion or pneumothorax. 
ECG showed coved-type ST elevation in leads V1, V2 with right 
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bundle branch block (RBBB) - Brugada type 1 pattern (Figure 1a). 
Laboratory findings were significant for leukocytosis (23,300/μL with 
14% band forms), mild elevation of liver function tests (Table 1) and 
normal troponin. Transthoracic echocardiogram revealed a normal 
left ventricular ejection fraction and with no regional wall motion 
abnormality. 

The patient was admitted to a telemetry unit for close monitoring 
of arrhythmias. The patient was persistently febrile despite initial 
empiric antibiotic treatment for community acquired pneumonia. 
Repeat ECG’s during the febrile course continued to demonstrate 
the Brugada type 1 pattern. Serial laboratory evaluation revealed 
worsening liver function tests (Table 1), and blood cultures were 
reported positive for Klebsiella pneumonia [On hospital day #7]. A 
Computerized Tomographic (CT) scan of the abdomen demonstrated 
a 9.0x 7.0 cm heterogeneous mass suggestive of a pyogenic liver abscess 
(Figure 2). CT guided aspiration of the liver lesion yielded 70 mL of 
purulent fluid, which was positive for Klebsiella pneumoniae on 
culture. Therapy with ceftriaxone and metronidazole was substituted 
for the initial antibiotic regimen. 

There were no documented episodes of arrhythmia on telemetry. 
However, the ECG immediately prior to hospital discharge (when the 
patient was afebrile) did not reveal the Brugada pattern (Figure 1b). 
The patient was discharged to complete a four-week course of specific 
antimicrobial therapy, and was scheduled for an electro-physiologic 
study to evaluate inducibility of ventricular arrhythmias. 

Figure 1a: Normal Sinus rhythm with coved-type ST elevation in leads V1, V2 
with RBBB- Brugada type 1 pattern when the patient was febrile.

Hospital
day AST ALT ALP Albumin

1 89 97 74 4.2

3 154 228 105 3.7

10 63 96 425 3.2

21 27 27 183 3.4

Table 1: Laboratory results of Liver function tests during hospital stay.

Abbreviations: AST: Aspartateamino Transferase; ALT: Alanine 
Aminotransferase; ALP: Alkaline Phospahatase
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Discussion 
Previous reports document that the Brugada ECG pattern [and 

concomitantly, the risk for lethal ventricular arrhythmias] may 
be unmasked by fever, regardless of the etiology of fever [5-8]. To 
our knowledge, this is the first report of the Brugada pattern being 
unmasked by fever induced by pyogenic liver abscess. It is important 
to recognize that this phenomenon, though rare, poses the potential 
for life threatening complications such as ventricular arrhythmias 
leading to sudden cardiac death. 

Three different patterns of ST elevation have been described 
[9,10]. In the classic Brugada type 1 ECG, the elevated ST segment (≥2 
mm) descends with an upward convexity to an inverted T wave. This 
is referred to as the ‘coved type’ Brugada pattern. The type 2 and type 
3 patterns have a ‘saddle back’ ST-T wave configuration, in which the 
elevated ST segment (elevated ≥1 mm in type 2 and <1 mm in type 
3) descends toward the baseline, and then rises again to an upright or 
biphasic T wave. The type 2 and 3 patterns are not diagnostic of Brugada 
syndrome. These three patterns may be observed spontaneously in 
serial ECG tracings from the same patient or after the administration 
of specific drugs [sodium channel blockers, vagotonic agents, alpha-
adrenergic agonists, beta-adrenergic blockers, tricyclic or tetracyclic 
antidepressants].

The consensus report from the Study Group on the Molecular 

Basis of Arrhythmias of the European Society of Cardiology [10]; 
suggests that the Brugada syndrome should be considered in a patient 
if patient has classic Brugada pattern in more than one right precordial 
lead (V1 - V3), along with at least one of the other criteria which 
include documented ventricular fibrillation (VF), self-terminating 
polymorphic ventricular tachycardia (VT), family history of sudden 
cardiac death at <45 years, type 1 ST segment elevation in family 
members, electro-physiologic inducibility of ventricular tachycardia, 
unexplained syncope suggestive of a tachyarrhythmia, or nocturnal 
agonal respiration . The absence of these clinical findings suggested 
that it would be safe for the patient to have an ambulatory cardiac 
electro-physiologic study.

Although a diagnosis of Brugada syndrome can be made 
by typical ECG findings, sometimes these findings may only be 
unmasked in presence of certain physiologic stressors such as 
elevated body temperature [5-8]. Dumaine et al demonstrated 
that threonine in SCN5A gene; is an important determinant of the 
temperature sensitivity of the human cardiac sodium channel. A 
missense mutation in the same channel causes faster decay of inward 
sodium current leading to unopposed outward current during phase 
1 of cardiac muscle action potential, accentuating the latter [5]. This 
phenomenon is observed in cells and tissues displaying a prominent 
outward current like the right ventricular epicardium. This creates a 
transmural voltage gradient and development of a large transmural 
dispersion of repolarization; phase 2 re-entry capable of precipitating 
a rapid polymorphic VT/VF responsible for sudden death in the 
Brugada syndrome [11]. 

The ability to detect these changes on ECG increases with 
placement of right precordial leads in higher intercostal spaces 
[12]. In this patient, the initial ECG obtained in the Emergency 
Department had an isolated 3mm ST segment elevation in V2. 
However, repeat ECG with higher right precordial leads revealed 
Brugada type 1 pattern in V1, V2. This emphasizes the importance 
of obtaining multiple ECG’s (including a 12 lead ECG with high right 
precordial leads), if there is any prior history of syncope/dizziness 
during a febrile illness or during the current illness, thus facilitating 
the identification of a Brugada-like pattern unmasked by fever. 

We suggest that it is reasonable to obtain an ECG in patients (both 
young and old) presenting with a febrile illness, in the absence of prior 
cardiac history. Multiple studies have shown that fever (independent 
of its etiology), induces arrhythmogenicity in the SCN5A gene [13]. 
Obtaining an ECG and aggressively controlling fever with antipyretics 
could prevent potentially lethal ventricular arrhythmias. 
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