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AbsTrACT
background Brugada syndrome is the mechanism for 
sudden unexplained death. The Brugada ECG pattern 
is found in 2% of Filipinos. There is a knowledge gap 
on the clinical outcome of these individuals. The clinical 
profile and 5-year cardiac event rate of individuals with 
the Brugada ECG pattern were determined in this cohort.
Methods This is a sub-study of LIFECARE (Life Course 
Study in Cardiovascular Disease Epidemiology), a 
community based cohort enrolling healthy individuals 
20 to 50 years old conducted in 2009–2010. ECGs 
of all enrollees were screened independently by three 
cardiologists. The prevalence of the coved Brugada ECG 
pattern was ascertained, and the 5-year cardiac event 
rate was determined among those individuals with this 
pattern. The participants were contacted to determine 
the occurrence of cardiac events, which included syncope, 
presyncope, seizures, cardiac arrest and unexplained 
vehicular accidents.
results A total of 3072 ECGs were reviewed, and 14 
subjects (0.4%) with the coved Brugada ECG pattern 
were identified. Four had a cardiac event on follow-up at 
5 years, but all remained alive. Most of these 14 coved 
Brugada individuals were healthy and asymptomatic at 
baseline.
Conclusion Cardiac events occurred commonly among 
initially asymptomatic Filipinos with the coved Brugada 
ECG pattern. Such patients need to be followed up 
closely.

InTroduCTIon
Sudden unexplained death syndrome (SUDS) is the 
proposed explanation for bangungut. Bangungut 
was first described in 1917 in the Philippines, and 
refers to a peculiar pattern of death found among 
previously healthy young males. It is called lai tai in 
Thailand and pokkuri in Japan. Bangungut occurs in 
0.043% of Filipinos. It is more prevalent in South-
east Asia, where 70% of sudden deaths are unex-
plained.1 

The Brugada ECG pattern, characterised by 
J point and ST segment elevation in the right 
precordial leads, is the most useful clinical marker 
of SUDS. It is most useful when found among 
survivors of sudden death and among those with 
previous reports of syncope or pre-syncope. It is 
less useful if found in those who are asymptomatic.2 
Conflicting reports exist on their prognosis. Initial 
reports from Brugada’s group reported a 14% event 

rate.3 However, this was not confirmed by Priori 
and other groups.4 Our group is focusing on appar-
ently healthy Brugada ECG individuals identified 
in the community. In a previous study, we followed 
seven subjects with Brugada type 1 pattern identi-
fied during a nationwide survey in 2003 and found 
that of these seven initially asymptomatic individ-
uals, three had developed cardiac events 4 years 
after initial diagnosis.5

The objective of this study was to determine the 
prevalence, profile and prognosis of apparently 
healthy individuals with the Brugada pattern (type 
1) on ECG from LIFECARE (Life Course Study in 
Cardiovascular Disease Epidemiology), a Filipino 
community-based prospective cohort of apparently 
healthy individuals aged 20 to 50 years old enrolled 
from 2009 to 2010 and subsequently followed in 
2015–2016. Specifically, we were interested in 
determining the rate of sudden unexplained death, 
syncope, presyncope, seizure and unexplained acci-
dents at 6 years after initial diagnosis in this group of 
individuals. This definition of possible arrhythmic 
events was taken from a large cohort of Japanese 
subjects with the Brugada ECG pattern.6 Accumu-
lation of more data on prognosis will help fill the 
knowledge gap on the natural course of asymptom-
atic individuals in the community with the Brugada 
ECG sign.

subjeCTs And MeThods
General procedure
A total of 3072 (1329 males) young healthy indi-
viduals aged 20–50 years were enrolled from four 
major provinces in the Philippines as part of the 
LIFECARE cohort. In brief, the cohort was used 
to determine the prevalence of common cardi-
ovascular risk factors. All subjects underwent a 
12-lead ECG on enrolment. At 5 years, vital status 
was ascertained. A questionnaire to screen for the 
occurrence of sudden unexplained death or symp-
toms/circumstances suggestive of a cardiac event 
was administered.

The LIFeCAre cohort
The Life Course Study in Cardiovascular Disease 
Epidemiology is a prospective cohort study that 
included apparently healthy participants aged 
20–50 years old from rural and urban communi-
ties in Metro Manila and four provinces in Luzon 
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(Rizal, Batangas, Bulacan, and Quezon). It aims to look into the 
effects of socioeconomic factors, psychosocial stress and lifestyle 
factors on the development of cardiovascular disease. Those 
with existing myocardial infarction, stroke, peripheral arterial 
disease and malignancies were excluded. Study villages in the 
Philippines were chosen based on accessibility and presence of 
support from the local government units and local collabora-
tors. From each chosen village, household lists were obtained. 
Random selection of households was done using systematic 
random sampling. A list of eligible members per household was 
generated. The Kish method was then utilised to recruit only 
one member per household to ensure a balanced distribution 
of age and sex of participants. A trained field team conducted 
face-to-face interviews to obtain data. Twelve-lead ECGs were 
taken from all included participants, as well as blood pressures, 
fasting blood sugar and lipid levels, and serum creatinine. The 
above mentioned baseline data collection was done from 2009 
to 2010. A more detailed description of the protocol is published 
elsewhere.7

definition of the brugada eCG pattern
We used the 2015 criteria for the diagnosis of the Brugada ECG 
pattern. This includes a ≥2 mm J point elevation followed by 
a ≥1 mm coved type of ST elevation and T wave inversion in ≥1 
of the right precordial leads V1 to V3.8 A saddleback pattern 
was not considered diagnostic of Brugada unless it was accom-
panied by conversion to the coved pattern.9 Those with the 
Brugada type 2 pattern (saddleback) were also identified, but 
being a community-based study, drug challenge to unmask the 
type 1 pattern was not performed.

screening of eCGs
All 3072 resting 12-lead ECG recordings in the LIFECARE 
cohort done from 2009 to 2010 were screened independently 
by three cardiologists (one general cardiologist and two elec-
trophysiologists) who were oriented on the definition of the 
Brugada ECG pattern. They were all blinded to the clinical 
status of the participants. The final list of participants with 
Brugada type 1 ECG pattern was produced after adjudication of 
the ECG readings by the three cardiologists. The data of these 
patients were reviewed, as recorded in the LIFECARE cohort. 
Data gathered included age, sex, place of residence, civil status, 
educational achievement, employment status, household salary, 
recent hospitalisation, smoking and alcohol consumption, blood 
chemistry profile (fasting blood sugar, creatinine, and lipid 
profile), anthropometric measurements, vital signs, past medical 
history, family medical history, drugs/medications being taken, 
and the magnitude of J point elevation and ST elevation. The 
characteristics and demographics of the patients identified to 
have the Brugada ECG pattern were compared with the rest of 
the cohort.

The ECGs of patients with the Brugada type 1 pattern were 
also examined for features considered to be high risk for malig-
nant arrhythmias, including QRS duration >120 ms in lead 
V2,10 corrected QT (QTC) interval length >460 ms in lead 
V2,11 fragmented QRS,10 11 significant S wave (≥0.1 mV and/
or ≥40 ms) in lead I,12 and the aVR sign (R wave ≥3 mm or R/q 
ratio ≥0.75 in lead aVR).10 13

definition of sudden unexplained death and cardiac events
Sudden unexplained death was defined as death within 1 hour of 
the onset of symptoms in someone who was apparently healthy. 
Cardiac events included syncope, presyncope, seizures, cardiac 

arrest and unexplained vehicular accidents. This definition was 
taken from a four-decade study by Matsuo.6

The vital status was ascertained in 2015 (5–6 years after the 
initial ECG) by follow-up visit for all 3072 participants in the 
study. During this first follow-up, all 14 participants with the 
Brugada pattern were alive. In 2016, a second follow-up was 
done by face-to-face interview to determine the occurrence of 
cardiac events among those with the Brugada type 1 pattern. 
During this second round, only 10 of the 14 participants were 
located and consented for another interview. Adjudication was 
performed and for syncope, effort was made to differentiate 
arrhythmic syncope from vasovagal syncope. Discussions were 
held to determine if symptoms could be attributed to a spon-
taneously terminating ventricular arrhythmia. Further clarifi-
cations were allowed via telephone contact. Electrophysiologic 
and genetic testing were not performed.

In summary, the following data were collected:
1. Prevalence of the Brugada ECG coved pattern in the 

LIFECARE cohort.
2. Incidence of sudden unexplained death among the Brugada 

ECG population (and subpopulation).
3. Incidence of cardiac events (syncope, presyncope, sudden 

death, seizures and unexplained accidents) among the Bru-
gada ECG population.

4. Percentage of the group that developed cardiac events that 
were initially asymptomatic.

5. Percentage of the group with cardiac events that had a first 
degree relative with sudden cardiac death.

statistical analysis
From the 3072 ECGs, we extracted those with the coved type 
of Brugada ECG pattern and calculated the prevalence at the 
time of examination. The data collected were entered using 
CSPro 4.1 and analysed using Stata version 12.0 (StataCorp 
LP1, College Station, Texas, USA). Descriptive statistics such 
as mean and SD were calculated for continuous variables and 
by percentages for categorical variables. Pearson’s χ2 tests and 
Fisher’s exact tests were used to determine group differences in 
Brugada type pattern. An α of 0.05 was used to determine statis-
tical significance.

resuLTs
Of the 3072 participants of the LIFECARE cohort, 14 had the 
coved type (0.4%). Among those with the Brugada type 1 pattern, 
the average age of the participants was 34 years and the majority 
belonged to the 40–50 years age group, were males, lived in 
an urban area, married, non-college graduates, employed, and 
current alcohol beverage drinkers. Likewise, there were more 
males and married participants in the Brugada group (P value 
0.001 and 0.024, respectively). Table 1 summarises the char-
acteristics of these 14 participants, compared with the other 
individuals in the cohort. There were significantly more males 
and single/widowed/separated individuals in the Brugada type 
1 group versus those with no Brugada pattern. The Brugada type 
2 pattern was seen in 119 (3.9%) participants.

Standard cardiovascular risk factors were not significantly 
different between the two groups, with a mean systolic blood 
pressure of 128 mm Hg and mean body mass index of 21 kg/
m2. The biochemical profile of the Brugada type 1 group was 
normal and not different between the two groups. All had a 
fasting blood sugar <126 mg/dL and serum creatinine <126 
µmol/L. Most had a low-density lipoprotein (LDL) concentra-
tion <160 mg/dL. See table 2 for further details.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heartasia.bm

j.com
/

H
eart A

sia: first published as 10.1136/heartasia-2017-010969 on 17 M
ay 2018. D

ow
nloaded from

 

http://heartasia.bmj.com/


3Gervacio GG, et al. Heart Asia 2018;10:e010969. doi:10.1136/heartasia-2017-010969

original research

occurrence of cardiac events
Of the 14 participants with the coved type Brugada ECG, 
all were alive at the time of a vital status check in 2015 (0% 
mortality in 5 years). In 2016, we are able to interview 10 of the 
14 for the occurrence of cardiac events. The other four could 
not be located despite an exhaustive search during the second 
round, which included site visits, telephone calls, social media 
and/or email.

Four of the 10 participants who were followed-up devel-
oped a cardiac event within 5 years. These were adjudicated to 
be cardiac events and consisted of a middle-aged participant 
with palpitations and severe dizziness; a young participant with 
presyncope, described as a feeling of ‘almost blacking out’; a 
middle-aged participant with presyncope and an unexplained 
accident at work which may have been from presyncope; and a 
middle-aged participant who developed frank syncope (table 3).

Thirteen of the 14 participants with the Brugada type 1 pattern 
were asymptomatic before recruitment. The sole individual who 
had symptoms before recruitment was the fourth participant (see 
table 3). The participant had been experiencing occasional palpi-
tations for the past 7 years.

Of the 14 participants with Brugada type 1 pattern, only one 
had a first-degree relative who had sudden cardiac death during 
sleep at a young age. Another participant (who had a cardiac 
event) had a cousin who had sudden cardiac death during sleep. 
The other participants had no family history of sudden cardiac 
death.

Table 4 shows the high-risk ECG features that were examined 
in those with the Brugada type 1 pattern. The most common 
high-risk feature among the 14 individuals was the presence of 
a fragmented QRS (9 out of 14, 64%), followed by a prominent 
S wave in lead I (7 out of 14, 50%). None of the 14 participants 
had a prolonged QTC interval lasting more than 460 ms.

dIsCussIon
Sudden unexplained death, first described in the Philippines in 
1917, occurs more commonly in Southeast Asia. In the Philip-
pines14 and Thailand the incidence appears to be around 40 per 
100 000 compared with Europe where it is a mere 1 per 100 000. 
Its marker, the Brugada ECG pattern, is found rarely in the USA 
(0.02% for type 1% and 0.03% for types 2 and 3), whereas it is 
found more commonly in Asia (0–0.36% for type 1 and 0.12–
2.23% for types 2 and 3). There are more Brugada types 2 and 3 
in the Philippines and Asia (1.8–2.5% and 0.12–2.23%, respec-
tively) compared with the USA and Europe (0.03% and 1.5%, 
respectively).5 A meta-analysis including 24 studies estimated the 
worldwide prevalence of the Brugada ECG pattern to be 0.4%, 
with a prevalence of 0.9% in Asia .15

data on apparently healthy Filipinos: prevalence and 
demographics
Our community based study of 5 years confirmed that the prev-
alence of the Brugada coved pattern is higher in the Philippines 
than in Western countries.

In our cohort, the typical Filipino with the Brugada pattern 
is a male in his 40s from a rural area who is single/widowed 
and employed. This profile is consistent with the average 

Table 1 Sociodemographic profile of the Philippine LIFECARE cohort 
(n=3072)

Variable

With brugada 
type 1 pattern
(n=14)

no brugada 
type 1 pattern
(n=3058) P value

Age group, n (col %)

  20–29  years 5 (35.7) 856 (28.0) 0.072*

  30–39  years 1 (7.1) 1101 (36.0) 

  40–50  years 8 (57.1) 1101 (36.0) 

Males 12 (85.7) 1316 (43.0) 0.001*

Urban place of residence 8 (57.1) 1538 (50.3) 0.544*

Married or with a live-in partner 7 (50.0) 2363 (77.3) 0.024†

Attained a college degree 4 (28.6) 796 (26.0) 0.879†

Employed 11 (78.6) 2058 (67.3) 0.569†

Current or previous smoker 7 (50.0) 1057 (34.6) 0.234†

Current alcohol drinker 11 (78.6) 1801 (58.9) 0.135*

*Group comparisons using χ2 test.
†Group comparisons using Fisher’s exact test.

Table 2 Blood pressure and body mass index of the LIFECARE 
cohort (n=3072)

Variable
With brugada type 
1 pattern (n=14)

no brugada type 1 
pattern (n=3058) P value

Systolic blood pressure 

  n 14 3056 

  Mean (SD) (mm Hg) 128.1 (17.2) 121.2 (18.5) 0.112* 

Diastolic blood pressure 

   n 14 3056 

  Mean (SD) (mm Hg) 72.7 (11.5) 72.4 (12.0) 0.802* 

Body mass index  

  n 14 3058 

  Mean (SD) (kg/m2) 21.0 (2.8) 23.4 (4.3) 0.045* 

*Group comparisons using Mann-Whitney U test.

Table 3 Description of participants with Brugada pattern

At 
5 years Cardiac events

Family history 
(first degree 
relative) of 
sudden death

Previously 
asymptomatic

1 Alive by 
5 years

Lost to follow-up (on the sixth 
year)

None Yes

2 Alive None None Yes

3 Alive Presyncope, occasional 
palpitations associated with 
severe dizziness

None No

4 Alive None None Yes

5 Alive None Yes (sibling 
had sudden 
death during 
sleep at a 
young age)

Yes

6 Alive None None Yes

7 Alive Presyncope, turned cyanotic, 
during exertion (working in 
a truck)

None Yes

8 Alive Presyncope/syncope, accident 
during work

None Yes

9 Alive by 
5 years

Lost to follow-up (on the sixth 
year)

None Yes

10 Alive by 
5 years

Lost to follow-up (on the sixth 
year)

None Yes

11 Alive by 
5 years

Lost to follow-up (on the sixth 
year)

None Yes

12 Alive None None Yes

13 Alive None None Yes

14 Alive Syncope after exertion None Yes
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breadwinner in a Filipino family. Since this cohort is focused on 
young healthy Filipinos, the majority of our participants have 
normal blood pressures and acceptable biochemical profiles 
(fasting blood sugar, lipid profile and serum creatinine).

Most of our participants are also current cigarette smokers 
and alcoholic beverage drinkers. These data are pertinent 
because a common trigger for sudden death is alcohol consump-
tion, although the difference did not reach statistical signif-
icance. Alcohol consumption may be easily overlooked as a 
precipitant of the Brugada syndrome in at-risk individuals and 
only a few case reports report this as a trigger.16 Theoretically, 
alcohol intoxication is thought to have proarrhythmic effects by 
inhibiting sodium-channel gating, mimicking the actions of sodi-
um-channel inhibitors.17 Sodium-channel blockers (eg, ajma-
line) are standard agents to unmask Brugada syndrome. Heavy 
alcohol intoxication may also increase basal body temperature 
particularly during heat stroke, which like fever is one of the 
known triggers of the Brugada syndrome.18

Another finding is that the majority of these participants live 
in rural areas and are from lower socioeconomic groups. Hence 
their households have no air-conditioning. With the concurrence 
of global warming in a tropical country and most especially in 
cramped quarters, excessive body heat or elevated core tempera-
tures may be anticipated in these participants. ‘Fever-induced 
Brugada’ is a recognised clinical entity; however, its prevalence 
has not been systematically evaluated.19

One study evaluated the presence of the Brugada pattern 
among patients with fever and found that the type I pattern is 
more common among such patients, suggesting that the asymp-
tomatic pattern is more prevalent than previously estimated.20

Prognosis of brugada
The highest risk of sudden death in Brugada syndrome is found 
among sudden death survivors. This is followed by symptomatic 
Brugada patients presenting with syncope, presyncope, seizure 
and unexplained accidents. In general, asymptomatic Brugada 
ECG carriers have a low event rate.4

Brugada et al reported a 14% occurrence of sudden death in 
28 months.21 Referral bias was likely, brought about by sicker 
patients, with possibly a higher incidence of affected family 
members initially seen at referral centres. Even more than 
referral bias, there is founders' bias observed among centres 

first describing a clinical condition. This theory seems especially 
possible as this finding appears not to be confirmed by other 
groups22 such as Priori et al, who reported less than 0.5–1% risk 
of sudden death per year among asymptomatic individuals with 
the Brugada ECG pattern.23

Our series reflects a need to re-examine the issue of prognosis 
of asymptomatic Brugada. In our previous study of subjects with 
the coved type Brugada identified from a randomly selected 
sample from the general population, seven out of 3907 had the 
Brugada coved pattern. Three of these seven previously asymp-
tomatic individuals developed cardiac events in 6 years.5 Our 
current cohort confirms that cardiac events may not be rare 
even among asymptomatic subjects with the Brugada coved 
type pattern. Our cardiac event rate of four events out of 14 
patients gives an annualised incidence of 4.2%, certainly higher 
than the 0.5–1% annualised event rate reported by Probst et al,2 
Priori et al,4 Giusteto et al,22 Sieira et al23 and Sakabe et al.24 All 
these studies involved Western populations with the exception of 
Sakabe et al, which followed Japanese subjects during periodic 
health examinations.

The circumstances surrounding the cardiac event in the four 
patients who developed events were highly suggestive of an 
arrhythmic event because of its occurrence in young healthy 
individuals, the severity of the dizziness and, in one case, the 
existence of a positive family history of sudden unexplained 
death. Participants were all carefully queried to differentiate 
arrhythmic syncope from other causes of syncope such as vaso-
vagal syncope.

The deviant pattern may reflect a distinct epidemiology, 
perhaps due to variable genetics in Asia or from different envi-
ronmental conditions such as warmer temperatures and more 
humid and cramped living conditions. The lack of air-condi-
tioning in the homes of lower socioeconomic s may result in 
warmer conditions during sleep. The increased temperature in 
these places may then affect phenotypic expression, in the same 
way that 40° fevers appear to unmask Brugada.25

Other factors that appear to increase risk include age (fourth 
to fifth decade, with risk declining beyond age 60), fever or 
hyperthermia as discussed, family history, and occurrence of 
the changes in the inferolateral leads, or what may be labelled 
as high-risk early repolarisation changes.26 There was a high 
prevalence of risk ECG features among our 14 patients, indi-
cating perhaps a higher risk population compared with other 
studies.10–13

Data from high-prevalence areas, particularly in Southeast 
Asia, should be pooled with other data in the region to deter-
mine the need to change treatment guidelines. To this end, ECG 
readers need to be trained to recognise the pattern, especially the 
type 1 pattern, which is the most specific for sudden death. While 
an ICD cannot be recommended for asymptomatic patients at 
this point, further workup may be beneficial, as well as advice on 
avoidance of fever, hyperthermia and alcohol binges. The use of 
pharmacologic agents like quinidine and cilostazol, which have 
been shown in studies to decrease the occurrence of arrhythmias 
and arrhythmic death, may present a less aggressive treatment 
option that may be tried in asymptomatic patients.

Limitations of the study
The population included in the study has its characteristics set by 
the inclusion criteria of the LIFECARE cohort, which may not 
be applicable to the entire Filipino community. Longer follow-up 
is needed to provide data on the natural course of apparently 
healthy individuals with the Brugada pattern on ECG. Since this 
is a community-based study, the major limitation is that there is 

Table 4 High-risk ECG features of participants with Brugada pattern

Qrs duration* 
(ms)

QTC interval*
(ms)

Fragmented 
Qrs

s wave in 
lead I aVr sign

1 120 340 No Yes Yes

2 100 416 Yes No No

3† 80 420 Yes No No

4 100 397 No No No

5 120 373 No Yes No

6 120 400 No No Yes

7† 120 400 Yes Yes No

8† 120 353 Yes No No

9 120 340 Yes Yes Yes

10 100 380 Yes No No

11 120 365 Yes Yes No

12 140 360 Yes Yes No

13 120 400 Yes Yes Yes

14† 140 320 No No No

*Measured at lead V2.
†These participants (3, 7, 8 and 14) had cardiac events.
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no actual documentation of life-threatening arrhythmias, and the 
occurrence of potential cardiac events is deduced from a symp-
tom-based questionnaire. However, current guidelines include 
arrhythmic syncope with the Brugada ECG pattern among the 
diagnosis of Brugada syndrome.27

The total mortality rate of the LIFECARE cohort as of 2015 
is 32/3072, and none of these mortalities had a Brugada type 
1 pattern. Other than the 14 participants with the Brugada type 
1 pattern, the remaining participants from the LIFECARE cohort 
were not interviewed/questioned regarding the occurrence of 
cardiac events (as it was not part of our objectives).

Furthermore, it has been shown that the Brugada pattern 
on ECG may be dynamic (ie, may change from one pattern to 
another, or may even normalise). We plan to conduct another 
study to address ECG conversion of the Brugada pattern. Early 
repolarisation patterns will be also studied in this same cohort 
of individuals.

ConCLusIon
We conclude that asymptomatic and presumably healthy individ-
uals with the Brugada type 1 ECG pattern have a considerable 
event rate (4% per year), which appears to be higher than that 
reported in other series. Surveillance of these asymptomatic 
cases is recommended.
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