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Abstract 

Introduction: Distinguishing syncope due to malignant arrhythmias from an 

incidental benign form in Brugada syndrome (BrS) is often difficult. Through 

systematic literature review, we evaluated the role of syncope in predicting 

subsequent malignant arrhythmias in BrS.  

Methods: A comprehensive literature search was performed on PubMed (MeSH 

search terms “Brugada syndrome”and “syncope”). Overall, 9 studies for a total of 

1347 patients were included. Patients were stratified as affected by suspected 

arrhythmic syncope (SAS), undefined syncope (US) or neurally-mediated syncope 

(NMS). 

Results: Overall, 15,7% of the 279 patients with SAS had malignant arrhythmic 

events during a mean follow-up of 67 months, corresponding to 2.8 events per 

100/person year. At the same time, 7% of the 527 patients affected by US had 

malignant arrhythmias during a mean follow-up of 39 months, corresponding 2.2 

events per 100/person year. Conversely, 0.7% of 541 patients with NMS had 

malignant arrhythmic events at follow-up, corresponding to 0.13 events per 

100/person year, ( p=0.0001 NMS versus SAS and US pooled).  

Conclusions: In BrS population,the risk of arrhythmic events in the follow-up may be 

stratified according to the clinical evaluation.The "relatively" low predictive value of 

the clinical diagnosis of SAS warrants for a more accurate multi-parametric 

assessment, in order to restrict the number of candidates for implantable cardioverter-

defibrillator therapy.  
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The occurrence of syncope in patients with Brugada syndrome (BrS) complicates 

their clinical management, since distinguishing syncope due to arrhythmias from an 

incidental benign form is often difficult, unless an electrocardiogram is recorded 

during the episode [1]. We performed a systematic review to evaluate the 

role/contribution of syncope in predicting malignant arrhythmic events in BrS. The 

protocol was registered in Prospero (ID: 200151). A comprehensive literature search 

of PubMed including all English publications from 1992 to 2020 was performed using 

the Medical Subject Headings search terms “Brugada syndrome” and “syncope”. 

From the initial 135 results, we excluded case reports, reviews, replicated populations, 

editorial comments, and we found 21 articles that assessed arrhythmic events in BrS 

which included syncope at baseline. Among them, 11 articles that did not have a 

detailed definition of syncopal episodes at baseline, or included unexplained syncope 

as arrhythmic endpoint in the follow-up, as well as one duplicate pubblication, were 

excluded. The remaining 9 articles were included in the meta-analysis and mostly 

reported the results of large multicentre registries [2-10] (Table 1). All studies had a 

homogeneous definition of malignant arrhythmic events at follow-up, defined as 

documented ventricular fibrillation (VF), or appropriate implantable cardioverter-

defibrillator (ICD) shock, or sudden cardiac death (SCD). The definition of suspected 

arrhythmic syncope (SAS) was relatively homogeneous in 6 studies [4-5,7-10] and 

included: 1) abrupt onset without prodrome and/or triggers; 2)short duration and 

prompt recovery during sleep; 3)concomitant use of drugs known to facilitate 
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arrhythmias in BrS. When patients did not meet any of these characteristics, syncope 

was classified as neurally mediated syncope (NMS) in the presence of typical triggers 

and prodroms, or as undefined syncope (US) if clinical features did not fit into one of 

the above categories. Two studies [2,6] defined the study population as affected by 

SAS, but did not give a precise definition of it and were included into the US 

category. Finally,one study [3] included only patients with US. Pooled together, 

44/279 (15.7%) patients with SAS had arrhythmic events during a median follow-up 

of 67 months, corresponding to 2.8 per 100/person year. US patients had a rate of 

arrhythmic events slightly lower than patients with SAS: 37/527 (7.0%) during a 

median follow-up of 39 months, corresponding to 2.2 per 100/person year. In the 

NMS group, 4/541 patients (0,7%) had malignant arrhythmic events during a median 

follow-up of 70 months, corresponding to 0.13 per 100/person year (Table 1, p= 

0.0001 with chi-square test for NMS versus SAS and US pooled). In interpreting 

these data, the pooled number of BrS patients with SAS and US was unrealistically 

higher than those with NMS (806 versus 541, respectively). Due to the relative rarity 

of BrS, the registries were assembled by few tertiary centres, collecting cases from 

several different referrals. We suppose that many cases of typical NMS were not 

referred to tertiary BrS centres, configuring a selection bias: by diluting the 

arrhythmic events among the general population of patients with syncope, the 

prognostic yield of syncope is likely to be even lower, pointing to the need for a 

precise definition of the nature of the syncopal event. Clues from history taking 

(syncope occurring during fever, without prodromes, without typical triggers for 

reflex syncope, or in the presence of drugs associated with BrS) have been previously 

proposed by Olde Nordkamp et al [7] in their single-centre registry, in order to 

identify truly arrythmic syncope in BrS and to guide ICD implantation. Our results 
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extend this observation to a larger and more complex BrS sample (1347 patients from 

several centers in different nations) and to a longer follow-up, showing that the risk of 

arrhythmic events in the follow-up could be stratified based on the initial clinical 

assessment. Another novel observation is that the probability of malignant arrhythmia 

is exceptionally low in patients with NMS, even lower than that observed in 

asymptomatic patients, reported to range from 0,4 per 100/person year from Olde 

Nordkamp et al [7] to 1 per 100/person year [11]. ICD could be definitely avoided in 

these patients. On the other hand, the relatively low predictive value of SAS for 

malignant arrhythmias warrants a more accurate multi-parametric assessment to 

restrict the number of candidates for ICD therapy. A more comprehensive and robust 

risk stratification model for patients with BrS without obvious aborted cardiac arrest 

is sorely needed. 

Funding: This research did not receive any specific grant from funding agencies in 

the public, commercial, or not-for-profit sectors 
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Table 1: Selected studies evaluating patients with syncope in Brugada syndrome 

Study Study type Patients 
with 

syncope  

(% of total 
population) 

Median 
FU 

(months) 

 

Syncope type 

 

Arrhythmic 
events  

during FU 
* 

Remark 

Probst et 
al. 
FINGER 
Registry 
[2] 

 

Inclusion of 
consecutive 

patients 

313 (30%) 34 

 

Suspected 
arrhythmic 
(undefined) 

 

19 (6%) 

2.2 per 
100/person 

year 

Other forms of 
syncope (number 
unknown) were 
probably included 
in the 
“asymptomatic 
group”. The 
arrhythmic event 
rate in such 
patients was 
10/654 (1.5%) 
corresponding to 
0.5 per 100/person 
year. VAs during 
EPS was not 
predictive of 
arrhythmic events. 

 

Delise et 
al.[3]  

 

Prospective 
registry 

105 (34%) 40 Any syncope 10 (10%) 

2.9 per 
100/person 

year 

Possible selection 
bias (patients with 
typical vasovagal 
syncope were not 
enrolled in the 
registry). 

Among total patient 
population major 
arrhythmic events 
occurred in 14% of 
subjects with 
positive EPS, in no 
subjects with 
negative EPS, and in 
5.3% of subjects 
without EPS 

 

Priori et al. 
PRELUDE 
registry [4] 

 

Prospective 
registry 

64 (21%) 34 

 

Suspected 
arrhythmic (abrupt 
loss of 
consciousness at rest 
or during sleep with 
agonal respiration 
reported by 
bystander)  

7 (11%) 

2.5 per 
100/person 

year 

 

Other forms of 
syncope (number 
unknown) probably 
included in the 
“asymptomatic 
group”. The 
arrhythmic event 
rate in such patients 
were 7/244 (0.3%). 
The combination of 
spontaneous type-1 
Brugada pattern and 
syncope were the 
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strongest predictor 
of arrhythmic events 
(hazard ratio: 4.2) 

EPS was unable to 
identify high-risk 
patients 

 

Sacher et 
al.[5] 

 

Prospective 
registry 

 

57 (28%) 65  Suspected 
arrhythmic (no 
prodrome, no 
trigger, short 
duration, prompt 
recovery): 23 (40%) 

Typical vasovagal 
syncope: 17 (30%) 

Doubtful origin 
(intermediate 
clinical features): 17 
(30%) 

6 (26%) 

1.1 per 
100/person 

year 

0 (0%) 

0 (0%) 

 

Seventeen patients 
underwent EPS 
(56 % had 
inducible VAs: no 
statistical 
difference was 
observed in terms 
of inducibility 
between three 
groups). Thirty-
eight percent of 
patients had 
positive tilt test. 
Two patients had a 
recurrent syncope 
not related to VAs, 
emphasizing that 
the co-presence of 
malignant VAs 
and vasovagal 
syncope in patients 
with BrS is not 
rare. Among 32 
patients with ICD, 
28% had 
complications: in 
particular, 
inappropriate 
shock occurred in 
25% of patients 

Sixteen patients 
underwent EPS 
(19% inducible). 
Seventy-nine 
percent of patients 
had positive tilt 
test 

Fourteen patients 
underwent EPS 
(43% inducible). 
Twenty-seven 
percent of patients 
had positive tilt 
test 

 

Takagi et 
al.[6] 

 

Prospective 
multicentric 

registry 

109 (24%) 50 Suspected 
arrhythmic (not 
specified)  

8 (7%) 

1.7 per 
100/person 

year 

The incidence of 
cardiac events was 
not different in 
patients with 
(11%) or without 
(8%) a J wave. 
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Olde 
Nordkamp 
et al.[7]  

 

Retrospective 
plus 

systematic 
interview. 

Diagnosis of 
syncope 

adjudicated 
by expert 
committee 

118 (84%) 

 

54  Likely arrhythmic 
(during fever, no 
prodrome and no 
trigger, iatrogenic 
drugs):  

33 (28%) 

Likely vasovagal 
(ESC guidelines on 
syncope criteria): 

67 (57%) 

Unknown cause 
(intermediate 
clinical features): 18 
(15%) 

4 (12%) 

2.7 per 
100/person 

year 

0 (0%) 

0 (0%) 

 

No difference in 
the inducibility of 
VAs during EPS 
between patients 
with arrhythmic 
and non-
arrhythmic 
syncope 

Non-arrhythmic 
syncope recurred 
in 14/67 patients 
(21%) initially 
assigned to the 
vasovagal group 

Giustetto et 
al.[8] 

Consecutive 
patients 

prospectively 
collected 

 

195 (100%) 

 

62  Suspected 
arrhythmic (during 
fever, no prodrome 
and no trigger, 
iatrogenic drugs: 77 
(39%) 

Neurally-mediated 
(ESC guidelines on 
syncope criteria): 
118 (61%) 

7 (9%)  

1.7 per 
100/person 

year 

2 (2%) 

0.3 per 100 
person/year 

 

EPS positive in 7 
patients, tilt test 
positive in 1 
patient. No loop 
recorder events 
were documented 

EPS positive in 2 
patients, tilt test 
positive in 1 
patient. No loop 
recorder events 
were documented 

 

Florez et 
al. [9] 

Single centre 251 (100%) 74 Suspected 
arrhythmic (no 
prodrome, no 
trigger): 16 

Neurally-mediated: 
235 

4 (25%) 

4.0 per 
100/person 

year 

1 (0.4%) 

0.03 per 
100/person 

year 

Possible selection 
bias (inclusion was 
based on flecainide 
test) In attempt to 
improve risk 
stratification, 59 
patients underwent 
EPS after 
diagnosis. Of 
these, 19 patients 
had inducible, 
sustained VAs 
requiring external 
defibrillation and 
one ICD was 
implanted 

 

Hernandez-
Ojeda et 
al.[10]  

Prospective 
registry 

Diagnosis of 
syncope 

adjudicated by 
expert 

committee 

135 
(28,5%) 

92  Suspected 
arrhythmic (no 
prodrome, no 
trigger, short 
duration, prompt 
recovery): 66 
(48.9%) 

16 (24%)  

3.1 per 
100/person 

year 

EPS positive in 
53%. Arrhythmic 
events during 
follow-up in 21% 
of EPS-positive 
patients and in 8% 
of EPS-negative 
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(specific 
questionnaire) Vasovagal 51 (38%) 

Undefined 18 (13%) 

1 (2%) 

0.2 per 
100/person 

year 

0 (0%) 

patients (p=0.04) 

EPS positive in 
12%. Three 
patients received a 
loop-recorder due 
to recurrent 
episodes. 

EPS positive in 
0%. Five patients 
underwent a loop 
recorder implant: 
none of these 
patients had 
another syncope 
event during 
follow-up 

Total  1347 67 

39 

70 

Suspected 
arrhythmic syncope: 
279 (21%) 

Undefined syncope: 
527 (39%) 

Neurally-mediated 
syncope: 541(40%) 

44 (15.7%) 

2.8 per 
100/person 

year 

37 (7.0%) 

2.2 per 
100/person 

year 

4 (0.7%) 

0.13 per 
100/person 

year 

 

 * Arrhythmic events were defined as SCD or appropriate ICD shock 

FU=follow up; ICD= implantable cardioverter defibrillator; SCD=sudden cardiac death; ESC= European Society of Cardiology; 

VA= ventricular arrhythmia; EPS = electrophysiology study;  

 


