
Journal Pre-proof

Long-term clinical outcomes of asymptomatic patients with spontaneous type 1
Brugada electrocardiographic pattern undergoing electrophysiological study for risk
stratification

Federico Migliore, MD, PhD, Nicolò Martini, MD, Leonardo Calò, MD, Annamaria
Martino, MD, Luigi Pannone, MD, Juan Sieira, MD, Gian-Battista Chierchia, MD,
Giuseppe Allocca, MD, Roberto Mantovan, MD, Marco Gallucci, MD, Martina Nesti,
MD, Pasquale Crea, MD, Gregory Dendramis, MD, Giulia Winnicki, MD, Vincenzo
Russo, MD, Antonio Curcio, MD, Manuel De Lazzari, MD, PhD, Carlo De Asmundis,
MD, Domenico Corrado, MD

PII: S1547-5271(25)00003-7

DOI: https://doi.org/10.1016/j.hrthm.2024.12.043

Reference: HRTHM 10980

To appear in: Heart Rhythm

Received Date: 19 November 2024

Revised Date: 16 December 2024

Accepted Date: 30 December 2024

Please cite this article as: Migliore F, Martini N, Calò L, Martino A, Pannone L, Sieira J, Chierchia G-
B, Allocca G, Mantovan R, Gallucci M, Nesti M, Crea P, Dendramis G, Winnicki G, Russo V, Curcio A,
De Lazzari M, De Asmundis C, Corrado D, Long-term clinical outcomes of asymptomatic patients with
spontaneous type 1 Brugada electrocardiographic pattern undergoing electrophysiological study for risk
stratification, Heart Rhythm (2025), doi: https://doi.org/10.1016/j.hrthm.2024.12.043.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2025 Published by Elsevier Inc. on behalf of Heart Rhythm Society.

https://doi.org/10.1016/j.hrthm.2024.12.043
https://doi.org/10.1016/j.hrthm.2024.12.043


Jo
urn

al 
Pre-

pro
of



 1 

Long-term clinical outcomes of asymptomatic patients with spontaneous 1 

type 1 Brugada electrocardiographic pattern undergoing 2 

electrophysiological study for risk stratification 3 

Federico Migliore1* MD, PhD; Nicolò Martini1* MD; Leonardo Calò2 MD; Annamaria Martino2 4 

MD; Luigi Pannone3 MD; Juan Sieira3 MD; Gian-Battista Chierchia3 MD; Giuseppe Allocca4 5 

MD; Roberto Mantovan4 MD; Marco Gallucci4 MD; Martina Nesti5 MD; Pasquale Crea6 MD; 6 

Gregory Dendramis7 MD; Giulia Winnicki1 MD; Vincenzo Russo8 MD; Antonio Curcio, MD9; 7 

Manuel De Lazzari1 MD, PhD; Carlo De Asmundis3† MD; Domenico Corrado1† MD  8 

(1)Department of Cardiac, Thoracic and Vascular Sciences and Public Health, University of 9 
Padova, Italy; (2) Department of Cardiology, Policlinico Casilino, Rome, Italy; (3) Heart 10 
Rhythm Management Centre, Postgraduate Program in Cardiac Electrophysiology and Pacing, 11 
Universitair Ziekenhuis Brussel-Vrije Universiteir Brussel, European Reference Networks 12 
Guard-Heart, Brussels, Belgium; (4) Department of Cardiology, S. Maria dei Battuti Hospital, 13 
Conegliano, Italy; (5) Department of Cardiology, Fondazione Toscana “Gabriele Monasterio”, 14 
Pisa, Italy; (6) Department of Cardiology, University Hospital “G. Martino”, Messina, Italy; 15 
(7) Department of Cardiology, A.R.N.A.S Ospedali Civico, Palermo, Italy; (8) Division of 16 
Cardiology, Department of Medical Translational Sciences University of Campania “Luigi 17 
Vanvitelli”, Naples, Italy (9) Division of Cardiology, Department of Pharmacy, Health and 18 
Nutritional Sciences, University of Calabria 19 

* Co-first authors; † Co-last authors 20 

Word count: 638 21 
 22 
Disclosures: the authors have no conflict of disclose 23 

Address for correspondence: 24 

Department of Cardiac, Thoracic and Vascular Sciences and Public Health  25 

University of Padua, Via Giustiniani 2, 35128, Padova, Italy; E-mail:  26 
federico.migliore@unipd.it 27 

 28 

 29 

Jo
urn

al 
Pre-

pro
of

mailto:federico.migliore@unipd.it


 2 

Electrophysiological study (EPS) remains controversial for risk stratification in 1 

asymptomatic patients with Brugada syndrome (BrS) (1-3). This multicentre study aimed to 2 

evaluate the life-threatening event rate in asymptomatic patients with spontaneous type 1 BrS 3 

electrocardiographic (ECG) pattern undergoing EPS and its potential role in risk stratification. 4 

The study population consisted of 165 asymptomatic patients with a spontaneous type 1 BrS 5 

ECG pattern who underwent EPS. The patients were enrolled at eight centers between July 6 

1996 and February 2023. Programmed electrical stimulation (PVS) was performed at the apex 7 

and outflow tract at two pacing cycle lengths and up to two (n=63) or three (n=102) ventricular 8 

extrastimuli with a minimum coupling interval of 200 ms. Differences between groups were 9 

evaluated with the X2-test or Fisher exact test as appropriate. Continuous variables were 10 

compared with the Mann–Whitney U-test. A p<0.05 was considered statistically significant. 11 

The registry was ethically approved by the local institution and was conducted according to the 12 

Helsinki Declaration. 13 

First-degree atrioventricular (AV) block and prolonged QRS duration were significantly more 14 

frequent in patients with a SCN5A variant (n=10/21,48% vs n=0/54,0%; P<0.001; n=7/21,33% 15 

vs n=2/54,4%;P<0.001). Forty-two (26%) patients were inducible at PVS. Fifty-three (32%) 16 

patients received a prophylactic ICD. Patients who had a positive EPS were significantly more 17 

often male (P=0.03), showed a prolonged HV interval (P=0.03), QRS duration (P=0.02) and 18 

prominent S-wave in lead I (P=0.005) at the basal ECG (Table 1). The median follow-up period 19 

was 90 (40–150) months. Only 3 patients (1.8%) experienced ≥1 major arrhythmic event 20 

(MAE) (0.2%/year; median annual event rate: 0.15%, which consisted of sudden cardiac death 21 

(n=1;0.6%) and appropriate ICD interventions on VF (n=2;1.2%). The mean time to the first 22 

event after EPS was 4019 months. The median annual event rate in patients with a positive 23 

EPS was similar to that in patients with a negative EPS: 0.54 (0.07-1.96 vs 0.06 (0.002-0.32); 24 

P=0.16 (Table 1). Patients who experienced MAEs had more often a family history of BrS 25 
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 3 

(P=0.02), first-degree AV block (P=0.03) and prolonged QRS duration in lead II (P=0.017). 1 

There was no significant difference between patients who experienced MAEs during follow-up 2 

and those who did not, with respect to the presence of an SCN5A variant (P=0.08). Positive and 3 

negative predictive values of EPS were respectively 4.8% and 99%.  4 

Risk predictive scores in BrS have been previously developed with varying levels of 5 

performance (5). In our study population, patients who experienced major adverse events 6 

(MAEs) had higher mean values of the Sieira score (3±2 vs. 2±1; P=0.04) and the Shanghai 7 

score (5±1 vs. 3±1; P=0.001). No significant differences were observed between patients who 8 

experienced MAEs during follow-up and those who did not, in relation to the PAT score and 9 

the Brugada-Risk score (P=0.83 and P=0.5, respectively).  10 

Our main findings are: (i) MAEs often occurred several years after EPS; (ii) the median 11 

annual event rate in patients with a positive EPS was low and similar to that in patients with a 12 

negative EPS; therefore, ICD implantation should not be based solely on the positive EPS result 13 

due to the significant risk of complications over time (4); (iii) patients who experienced MAEs 14 

had more often a family history of BrS, first-degree AV block, prolonged QRS duration at basal 15 

ECG; (iv) among the three patients who reported MAEs, two were SCN5A+ confirming the 16 

possible role of genetic on risk stratification.  17 

The present study has limitations predominantly related to the low event rate, relatively 18 

limited follow-up period and retrospective design. Our findings indicate that asymptomatic 19 

patients with a spontaneous type 1 ECG pattern of BrS should not be classified as "high risk" 20 

solely based on a positive EPS. Therefore, prophylactic ICD implantation or epicardial ablation 21 

should not be recommended without further consideration including an assessment of the risks 22 

and benefits of catheter ablation. A refined, multiparametric approach to risk stratification, 23 
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 4 

integrating ECG findings with clinical, genetic information and possible advanced risk scores 1 

could improve current models for BrS and warrants further investigation. 2 

TABLE 3 

 4 
Table 1. Patient’s characteristics according to a positive or negative electrophysiological study 

 

  

Overall 

(n=165) 

EPS + 

(n=42)  

EPS - 

(n=123) 

P-value 

 

Age, years 43 (34-53) 46 (34-55) 43 (34-51) 0.48 

Male gender 124 (76) 37 (88) 88 (72) 0.03 

Family history     

    Family history of BrS 34 (28) 13 (31) 34 (28) 0.7 

    Family history of SCD 51 (31) 14 (33) 37 (30) 0.7 

History of atrial fibrillation 9 (6) 2 (5) 7 (6) 1 

Genetic testing 75 (45) 15 (36) 60 (49)  

    SCN5A variant 21 (28) 6 (40) 15 (25) 0.34 

    AH interval, ms 100 (85-111) 100 (85-126) 100 (82-110) 0.20 

    HV interval, ms 50 (43-60) 55 (45-61) 50 (42-58) 0.03 

EPS protocol     

    Up to three extrastimuli 102 (62) 30 (71) 72 (58) 0.14 

    Up to two extrastimuli 63 (38) 12 (29) 51 (42) 0.14 

Electrocardiographic features     

   Early repolarization 23 (14) 7 (17) 11 (9) 0.25 

   QTc prolongation 4 (3) 1 (2) 3 (2) 0.9 

   QTc duration, ms 410 (400-420) 423 (418-440) 430 (410-440) 0.8 

   First-degree AV block 18 (11) 7 (17) 11 (9) 0.2 

   f-QRS 11 (7) 6 (14) 5 (4) 0.03 

   Prolonged QRS duration 15 (9) 8 (19) 7 (6) 0.02 

   QRS duration, ms 100 (100-105) 100 (95-124) 100 (95-105) 0.05 

   S-wave in lead I 64 (39) 24 (57) 40 (33) 0.005 

   Left anterior fascicular block 14 (9) 3 (7) 11 (9) 1 

Major arrhythmic event during follow-up 3 (2) 2 (5) 1 (1) 0.2 

Median annual event rate,% 0.15 (0.03-0.44) 0.54 (0.07-1.96) 0.06 (0.002-0.32) 0.16 * 

Duration of follow up, months 90 (40-150) 93 (40-155) 87 (41-143) 0.67 

Continuous variables are given median (interquartile range).Categorical variables are given as numbers (percentage).AV:atrioventricular;BrS: Brugada 

syndrome;EPS:electrophysiological study;f-QRS:fragmented QRS;ICD:implantable cardioverter defibrillator;QTc:corrected QT interval;SCD:sudden 

cardiac death. *Analysis was made using the Kaplan-Meier method, and the distributions of the groups were compared by means of a log-rank test. 
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