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INTRODUCTION
Brugada syndrome (BrS) is characterised by ST segment  

elevation (coved type) in the right precordial leads on 

electrocardiography (ECG), and sudden cardiac death in patients 

with a structurally normal heart. In Thailand, it was discovered  

that many post-resuscitated patients had a Brugada ECG 

and a family history of sudden unexplained death syndrome  

(SUDS).(1) BrS typically manifests during adulthood, with  

sudden death occurring at a mean age of 41 ± 15 years, and  

ventricular tachycardia (VT) or ventricular fibrillation (VF  

occurring predominantly at rest or during sleep.(1-5) A Brugada  

ECG or a coved-type ECG pattern is key in the diagnosis of  

BrS. This ECG pattern may be found in persons with a family  

history of SUDS or in asymptomatic persons. Several methods,  

such as a postexercise examination, medications (e.g. sodium  

channel-blocking agents) and the use of high intercostal  

leads, can be used to unmask the Brugada ECG.(6,7) Early  

detection of Brugada ECG may indicate risks of developing  

SUDS or sudden cardiac arrest (SCA). 

	 For symptomatic BrS patients, treatment with an implantable 

cardioverter defibrillator (ICD) is more effective than the use 

of antiarrhythmic drugs.(8) Currently, ICD implantation is the  

standard treatment for secondary prevention in symptomatic  

BrS patients, including aborted SCA and syncope of unknown 

origin.(9) Data on the clinical characteristics and treatment 

outcomes of patients with BrS and asymptomatic patients with 

Brugada ECG is still limited. We therefore conducted a study  

on a large series of patients with BrS from northeastern Thailand, 

an area endemic for BrS, and herein report our findings.

METHODS
Patients diagnosed with BrS or had a Brugada ECG between  

2005 and 2012 at the Queen Sirikit Heart Center of the  

Northeast and Srinagarind Hospital, Khon Kaen University, 

Thailand, were enrolled in the present study. All eligible  

patients were classified into two groups – symptomatic BrS 

patients and asymptomatic patients with a Brugada ECG. BrS  

was diagnosed clinically in patients presenting with SCA or 
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syncope, and any one of the following forms of evidence:  

(a) documented VT or VF; (b) a family history of sudden cardiac 

death at < 45 years of age; (c) the presence of Brugada ECG 

in family members; (d) unexplained syncope; (e) a history of 

nocturnal agonal respiration with spontaneous type 1 Brugada 

ECG; or (f) type 1 Brugada ECG by high intercostal leads or  

with the administration of sodium channel blockers. Type 1  

Brugada ECG was defined as a prominent coved ST segment 

elevation (i.e. > 2 mm) followed by a negative T wave.(10-12)  

Patients who were asymptomatic and had a Brugada ECG were 

categorised into the asymptomatic group. The following clinical 

data were collected: age at diagnosis, gender, birth place,  

family history of SCA, type of Brugada ECG at diagnosis, results 

of pharmacological testing or use of high intercostal leads (for 

unmasking coved-type ECG pattern), circumstances of diagnosis 

(e.g. SCA or syncope), indication for ICD implantation, and 

outcomes of treatment.

	 Data was expressed as either mean ± standard deviation 

or number (percentage). The clinical data of the symptomatic 

and asymptomatic groups were studied and compared. For 

further analysis, symptomatic BrS patients were classified 

according to their presenting symptoms (i.e. SCA or 

unexplained syncope), and their clinical characteristics and 

outcomes after ICD treatment were compared according to 

their presenting symptoms. Unpaired t-tests or Mann-Whitney  

U tests were used to test for significant differences between 

continuous variables, while chi-square or Fisher’s exact tests 

were used for categorical variables. A p-value of < 0.05 was 

considered statistically significant. All patients were informed 

verbally and in writing about the study procedure and  

purpose. The study protocol was approved by the Khon Kaen 

Ethics Committee for Human Research, Khon Kaen University, 

Thailand (HE 51024, HE 551129).

RESULTS
A total of 90 eligible patients (mean age 46.00 ± 5.64 years)  

were enrolled during the study period. The demographic and  

clinical characteristics of the study population are summarised  

in Table I. 79 (87.8%) patients presented with symptoms of  

BrS. Of these, SCA was documented in 65 (82.3%) patients  

and syncope of unknown origin was found in 14 (17.7%) 

patients. There were 11 (12.2%) asymptomatic patients with a  

Brugada ECG; 5 of the 11 (45.5%) patients had a family  

history of SCA. A majority of symptomatic BrS patients were  

male (n = 77, 97.5%), and born and raised in northeastern  

Thailand (n = 70, 88.6%). A family history of SCA was found in  

23 of the 79 (29.1%) symptomatic BrS patients. A spontaneous  

coved-type Brugada ECG was found in 60 of the 79 (75.9%)  

patients at baseline diagnosis, while high intercostal leads  

revealed the diagnosis of a coved-type Brugada ECG in 16 of  

the 19 (84.2%) symptomatic BrS patients who did not show a  

typical coved-type Brugada ECG at diagnosis. All factors,  

including age, gender, family history of sudden death, ECG 

type, and area of residence, were comparable between the  

symptomatic BrS patients and the asymptomatic patients with 

Brugada ECG (Table I).

	 No significant difference in demographic and clinical 

characteristics were found between symptomatic BrS patients 

presenting with SCA and those with unexplained syncope  

(Table II). The number of symptomatic BrS patients who received  

ICD implantation, received appropriate ICD treatment, had  

complications of ICD, and died are shown in Table III.  

A single-chamber ICD was implanted in 76 (96.2%) symptomatic  

BrS patients – 64 (84.2%) with SCA and 12 (15.8%) with  

unexplained syncope. The ICD was set to 1 VF zone, with  

a detection zone rate of more than 180 bpm and a monitor  

VT zone rate of 150–180 bpm. Three symptomatic BrS patients  

refused ICD treatment (one SCA, two unexplained syncope);  

these patients were found to be free of symptoms in the three 

years of follow-up.

	 None of the patients was lost to follow-up during the study 

period. The average follow-up time of the 79 symptomatic BrS 

patients was 4.80 years. Of the 76 symptomatic BrS patients 

who had ICD treatment, 25 (32.9%) received appropriate  

shock therapy. Of these 25 patients, 21 were in the post-SCA  

group and 4 were in the unexplained syncope group. All 

Table I. Demographic and clinical characteristics of the study population (n = 90). 

Characteristic No. (%) p-value

Symptomatic BrS
(n = 79)

Asymptomatic with Brugada ECG
(n = 11)

Age* (yrs) 44.49 ± 8.55 46.36 ± 10.94 0.384

Male gender 77 (97.5) 11 (100.0) 1.000

Familial history of sudden death 23 (29.1) 5 (45.5) 0.307

Spontaneous type I ECG 60 (75.9) 10 (90.9) 0.444

Type 1 ECG with high intercostal leads 16 (20.3) 1 (9.1) 0.683

Type 1 ECG after sodium channel blockers 3 (3.8) 0 (0) 1.000

Residency region in Thailand 0.594
Northeastern 70 (88.6) 11 (100.0)
Northern 6 (7.6) 0 (0)
Southern 1 (1.3) 0 (0)
Central 2 (2.5) 0 (0)

*Data is presented as mean ± standard deviation. BrS: Brugada syndrome; ECG: electrocardiogram
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appropriate shock therapies were administered due to detected  

VF. Most patients (n = 17, 68.0%) received the appropriate 

shock therapy at between 8:00 pm and 6:00 am, while  

the remaining patients (n = 8, 32.0%) received it between  

3:00 pm and 7:00 pm. The average follow-up time of all 11 

asymptomatic patients with Brugada ECG was 4.82 years.  

During the follow-up period, none of the asymptomatic  

patients with Brugada ECG had SCA, syncope or serious  

cardiac arrhythmia. 

	 Complications after ICD treatment occurred in 7 (9.2%) 

patients – 6 patients received inappropriate ICD shock and  

1 patient developed an ICD infection, which necessitated the 

removal of the ICD and its subsequent reimplantation after 

the infection was eradicated. Reasons for inappropriate shock  

were lead fracture (3 patients) and supraventricular arrhythmia  

(1 paroxysmal supraventricular tachycardia, 1 atrial fibrillation 

and 1 sinus tachycardia).

DISCUSSION
In the present study, we found that the demographic and  

clinical characteristics (i.e. age, gender, family history of  

sudden death, ECG type and area of residence) of symptomatic 

BrS patients and asymptomatic patients with Brugada  

ECG did not differ significantly (Table I). Almost all of the 

patients were male and resided in northeastern Thailand. 

Asymptomatic patients with Brugada ECG had a higher 

ratio of family history of sudden death. Family members of  

BrS patients are urged to undergo a 12-channel ECG test  

with high intercostal leads or medications to detect Brugada 

ECG. The prevalence of a family history of SCA in the 

symptomatic BrS patients in our study was higher than that 

reported in a study from Europe (29.1% vs 9.1%).(13) In the  

present study, 20.3% of the Brugada ECGs in symptomatic  

BrS patients was unmasked with the use of high intercostal  

leads. This finding is compatible with a previous report by  

Sangwatanaroj et al,(5) In which, the authors recommended 

that family members of victims of SUDS be screened using  

ECG with high intercostal leads.(5) However, further studies are 

needed to justify such a screening exercise. 

	 The clinical characteristics and treatment outcomes of 

symptomatic BrS patients who presented with SCA and 

unexplained syncope were comparable in the present study 

(Tables II & III). Almost all of the symptomatic BrS patients 

underwent ICD implantation (76/79, 96.2%). Of these  

76 patients, 25 (32.8%) received appropriate shock therapy. 

This number is 4.2 times the number of patients who 

received inappropriate shocks (n = 6). In contrast, a study by  

Sacher et al(14) found that inappropriate shocks occurred  

2.5 times more frequently than appropriate shock therapy. This 

difference may be due to differences in the study population  

of the two studies; the present study had more patients 

with documented SCA than the study by Sacher et al  

(82.3% vs 8%). 

	 In our study, at least 31.6% (25/79) of the symptomatic BrS  

patients reaped the benefits of ICD implantation in preventing 

further VT/VF. The shock therapies occurred mainly during the 

Table II. Demographic and clinical characteristics of symptomatic patients with Brugada syndrome, according to clinical  
presentation (n = 79).

Characteristic No. (%) p-value

Sudden cardiac arrest (n = 65) Unexplained syncope (n = 14)

Age* (yrs) 44.17 ± 8.80 46.00 ± 7.37 0.322

Male gender 64 (98.5) 13 (92.9) 0.325

Familial history of sudden death 17 (26.2) 6 (42.9) 0.330

Spontaneous type I ECG 48 (73.8) 12 (85.7) 0.498

Type 1 ECG with high intercostal leads 14 (21.5) 2 (14.3) 0.723

Type 1 ECG after sodium channel blockers 3 (4.6) 0 (0) 1.000

Residency region in Thailand 0.657
Northeastern 58 (89.2) 12 (85.7)
Northern 4 (6.2) 2 (14.3)
Southern 1 (1.5) 0 (0)
Central 2 (3.1) 0 (0)

*Data is presented as mean ± standard deviation. ECG: electrocardiogram

Table III. Treatment and treatment outcomes of symptomatic patients with Brugada syndrome, according to clinical  
presentation (n = 79). 

Parameter No. (%) p-value

Sudden cardiac arrest (n = 65) Unexplained syncope (n = 14)

ICD implantation 64 (98.5) 12 (85.7) 0.079

Appropriate ICD treatment 21 (32.3) 4 (28.6) 1.000

Complication after ICD treatment 4 (6.2) 3 (21.4) 0.102

Death 0 (0) 0 (0) 1.000

ICD: implantable cardioverter defibrillator
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night or while the patients were sleeping (68.0%), similar to  

previous reports.(11,12) The three symptomatic BrS patients who  

refused ICD implantation and were treated with amiodarone 

instead had no recurrence of symptoms in the three years of 

follow-up.

	 We found a family history of SCA in 5 (45.5%)  

asymptomatic patients with Brugada ECG (Table I). All of the  

11 asymptomatic patients with Brugada ECG did not experience 

SCAs, syncopes or serious arrhythmias during a period of 

follow-up that lasted for approximately five years. This finding 

suggests that asymptomatic patients with Brugada ECG  

may have a low risk for SCA or serious cardiac arrhythmias 

and thus do not require treatment with ICD or anti- 

arrhythmic agents. This, however, needs to be validated with 

further studies. 

	 To conclude, demographic and clinical characteristics 

did not distinguish between symptomatic BrS patients and 

asymptomatic patients with Brugada ECG. Among symptomatic 

BrS patients who presented with either SCA or unexplained 

syncope, the demographic and clinical characteristics, as 

well as treatment outcomes, were similar. Nearly one-third of  

the BrS patients in northeastern Thailand who were implanted  

with secondary prevention ICD received appropriate ICD  

therapy, far exceeding the incidence of device-related 

complications and inappropriate therapy.
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