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Introduction
The Brugada syndrome is a familial arrhythmia that manifests as ventricular tachycardia 
or ventricular fibrillation. It leads to syncope or sudden death in young adults with 
structurally normal hearts. Episodes are preceded by ST-segment elevation in precordial 
leads V1 and V2. An estimated 18% to 30% of patients carry loss-of-function mutations 
in SCN5A, the gene that encodes the cardiac sodium channel.1 Anecdotes suggest that 
fever may be associated with cardiac arrest and preceding electrocardiographic (ECG) 
changes (Figure).2-3 In this study, we aimed to assess the association between fever and 
cardiac arrest or ECG changes in patients with the Brugada syndrome.

Methods
We retrospectively assessed the prevalence of fever-triggered ventricular tachycardia, 
ventricular fibrillation, or sudden death in 111 consecutive index patients with the 
Brugada syndrome at our institution (age, 48 years [SD, 15]; male-female ratio, 83:28; 
33 with and 68 without SCN5A mutation [10 unknown]). Data were compared with 
41 consecutive control participants (age, 62 years [SD, 15]; male-female ratio, 33:8) 
who were admitted after out-of-hospital cardiac arrest with documented ventricular 
tachycardia or ventricular fibrillation. 

Figure 1. Typical fever-induced electrocardiographic changes in a patient with the Brugada syndrome. Note fever-
induced pr and QrS interval prolongation and elevation of the ST segment in leads V1 and V2 with a typical shape 
(starting with a high take-off point and descending smoothly into a negative T wave).
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We analyzed fever-induced ECG changes in 24 patients with the Brugada syndrome 
for whom 12-lead ECGs during both fever and normothermia were available (mean 
age, 43 years [SD, 21]; Male-female ratio, 17:7; mean febrile temperature, 39.1°C [SD, 
0.9]); this group included 3 of the 4 patients with fever-triggered cardiac arrest. We 
performed statistical analysis of ECG changes by using the Wilcoxon matched-pair 
test. We also compared the ECG changes with those from 10 control participants 
admitted for non-cardiac reasons (mean age, 49 years [SD, 20]; male-female ratio, 8:2; 
mean febrile temperature, 39.3 °C [SD, 0.8]).

Finally, in the same 24 patients, we studied whether the prevalence of cardiac arrest 
during fever was modified by acetaminophen use before admission. 

The study was approved by the institutional ethics committee and participants 
provided informed consent.

Results
Twenty-two of 111 patients with the Brugada syndrome had cardiac arrest, and 4 had 
preceding fever (18% [95% CI, 5% to 40%]), compared with no fever in any control 
participant with out-of-hospital cardiac arrest (0% [CI, 0% to 9%]). Three of the 4 
patients had an SCN5A mutation. Nineteen of the other 89 patients with the Brugada 
syndrome but without an index cardiac arrest had a febrile episode without arrest 
during follow-up (38 months [SD, 25]).

Among the 24 patients with ECG performed during and after fever, fever source 
varied (unknown [n = 8], pneumonia [n=5], upper respiratory tract infection [n=3], 
tonsillitis [n=2], phlebitis [n=2], cholangitis [n=1], gastroenteritis [n=1], urinary 
tract infection [n=1], and infected finger ulcer [n=1]). Thirteen of the 24 required 
admission during their febrile episode, including 6 for unexplained syncope and 1 for 
unexplained chest pain. The remaining 11 were advised to present for ECG because of 
temperature greater than 38.0°C. Mean PR/QRS intervals and ST-segment amplitude 
in V1 and V2 were markedly increased in these patients (Table). In 10 of the patients 
(42% [CI, 22% to 63%]), fever-induced ECG changes were associated with chest pain 
(n=5), dizziness (n=4), and palpitations (n=1). In the 10 control participants who were 
admitted for non-cardiac reasons, mean PR interval decreased and mean QRS interval 
and ST-segment amplitude remained unchanged.

Among the 24 patients with ECGs performed during and after fever, 11 had used 
acetaminophen before admission, and none had cardiac arrest (0% [CI, 0% to 28%]). 
Of 10 patients who had not used acetaminophen, 3 had cardiac arrest during fever 
(30% [CI, 7% to 65%]). Acetaminophen use was unknown in 3 patients.

Discussion
In this single-center, retrospective case series of patients with the Brugada syndrome, 
fever seemed to cause Brugada syndrome-type ECG changes and was present in 
18% of cases of cardiac arrest. Three patients with fever-triggered cardiac arrest had 
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Table. ECG Variables during Normothermia and Fever for Patients with the Brugada 
Syndrome and Control Participants*

ECG Variable

Patients with the 
Brugada Syndrome 

(n= 24)

P Value for 
Normothermia vs. 

Fever

Control 
Participants 

(n= 10)

P Value for 
Normothermia 

vs. Fever

Heart rate, beats/min <0.001 0.005

No fever 74 (61-84) 82 (73-93)

Fever 95 (82-108) 98 (88-116)

PR interval, ms 0.012 0.043

No fever 171 (149-187) 143 (131-164)

Fever 182 (164-199) 135 (125-165)

QRS interval, ms 0.001 0.233

No fever 100 (88-106) 86 (73-98)

Fever 110 (95-127) 81 (71-100)

QTc duration, ms 0.011 0.008

No fever 407 (386-424) 445 (419-452)

Fever 425 (393-457) 412 (400-447)

ST-segment amplitude 
in V1/V2, mV <0.001 0.496

No fever 1.3 (0.9-2.2) 0.7 (0.4-0.7)

Fever 3.6 (2.2-5.7) 0.7 (0.5-0.9)

ECG = electrocardiography; QTc = heart rate-corrected QT interval.
* All data are expressed as median (interquartile range).

an SCN5A mutation, which is reported to impair cardiac sodium channel function 
at higher temperatures.3 Of interest, mutations in genes encoding neuronal sodium 
channels have been linked to familial diseases with temperature-dependent symptoms, 
such as generalized epilepsy with febrile seizures (SCN1A mutations),4 and inherited 
erythromelalgia with heat-triggered burning pain and skin redness (SCN9A 
mutations).5 Acetaminophen use before admission seemed to reduce the risk for fever-
triggered cardiac arrest. We therefore recommend timely use of antipyretics in patients 
with typical Brugada syndrome ECG changes during fever.
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