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Brugada syndrome: type 1 pattern = diagnostic
V1

V2

Type 1 ECG J point ≥ 2mm
 Convex ST elevation
 Negative T wave
 In one or more rightprecordial leads



Brugada syndrome: suspicious patterns
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Nagase et al, JACC 2010, 56

Correlazione tra posizione del tratto di efflusso dalVdx (RVOT) ed elettrodi esploranti



Intermittent spontaneous type 1 Brugada patternat 12-lead 24-hour Holter monitoring
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Brugada Registry of the Piedmont Region



Am J Cardiol 2015; 115:
12 Lead - 24 hour Holter251 patients

Drug-induced Type 1Spontaneous Type 1



Ajmaline infusion (1mg/kg in 5 min)
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Basal ECG
Drug challenge with Na+ channel blockers(ajmaline 1 mg/kg IV over 5 -10 min o flecainide 2 mg/kg IV over 10 min)



Which and Howto treatBrugada patients



Probst et al, Circulation 2010;121:635-643; Sieira et al. Eur Heart J 2017;38:1756–63;Adler et al. Heart Rhythm 2016;13:299–310

Probst et al. (1029 pts) Sieira et al. (343 pts)
Aborted sudden death HR= 12.4, p<0.001 HR= 10.9, p<0.01
History of syncope HR = 3.4, p=0.002 HR = 3.7, p<0.01
Spontaneous type 1 ECG HR = 1.8, p=0.04 HR = 2.7, p<0.01
EP-Study HR= 1.9, p=0.05 HR = 4.7, p<0.01
Male gender NS HR = 2.7, p=0.02
SCN5A mutations NS -
aSD, syncope and spontaneous type 1 ECGpattern are known as significant risk factors

Most patients with arrhythmic events are between 20 and 65 years old
Risk factors for arrhythmic events



Spontaneous type 1 is correlated with anincreased risk of death.

1029 ptsmean f-up 3 years

Circulation 2010

Brugada risk stratificationbased on ECG

1% / year

2.3% / year



Finger Registry – Circulation 2010

Brugada risk stratificationECG & SYMPTOMS BASED

2.28 % 1.07%
0.81% 0.35%

10.9% 5.2%2.3% 1.44%



- Avoid drugs that may induce or aggravate ST segment elevation(www.Brugadadrugs.org)- Avoid cocaine and excessive alcohol intake- Immediately treat fever with antipyretic drugs. (Class I)Symptomatic
Electricalstorm Cardiac arrestor sustained VT Syncope of presumablyarrhythmic origin

Isoproterenol+/– quinidine(Class lla)
lCD(Class I) lCD(Class Ila)

Repeated appropriateshocks

RVOT ablation (Class llb)
Quinidine, if lCD indicated butrefused or contraindicated(Class lla)

Quinidine (Class IIa)

Antzelevitch et al. Europace 2017 Expert Consens Conference;19:665-69

Management of Brugada patients



- Avoid drugs that may induce or aggravate ST segment elevation- Avoid cocaine and excessive alcohol intake- Immediately treat fever with antipyretic drugs. (Class I)

Electricalstorm Cardiac arrestor sustained VT Syncope of presumablyarrhythmic origin
Isoproterenol+/– quinidine(Class lla)

lCD(Class I) lCD(Class Ila)
Repeated appropriateshocks

RVOT ablation (Class llb)
Quinidine, if lCD indicated butrefused or contraindicated(Class lla)

Quinidine (Class IIa)

Antzelevitch et al. Europace 2017 Expert Consens Conference;19:665-69

Isoproterenol+/– quinidine(Class l)
lCD(Class I) lCD(Class I)

RVOT ablation (Class l)
Quinidine, if lCD indicated butrefused or contraindicated(Class l)

Quinidine (Class I)

Al-Khatib et al. 2017 AHA/ACC/HRS Guidelines on VA/SCD (Circulation)

Management of Brugada patients

Symptomatic



Asymptomatic
Spontaneous and fever-induced type 1 Brugada pattern Drug induced type1 Brugada pattern

Based on patient andECG characteristics(age, gender, JP amplitude,QRS fragmentation...)

EP InducibleVT/VFwith up to 2 ES
Close follow-up

Close follow-up ICD (Class llb)Quinidine

or

ICD

++-

Antzelevitch et al. Europace 2017 Expert Consens Conference;19:665-69
Clinical guidelines lack specific recommendations for asymptomatic pts

- Avoid drugs that may induce or aggravate ST segment elevation- Avoid cocaine and excessive alcohol intake- Immediately treat fever with antipyretic drugs. (Class I)

Management of Brugada patients





Total 1223 ptsenrolled from 2001 to 2018 and followed until 2022
Brugada Piedmont Registry results at 2022

122 (10,1%) syncope

14 (1.2%) aSD8 (0.7%) SD

1079 (88%)asymptomatic

asympt SDsyncope aSD
} 1.9% SDas 1°symptom



How we treated ALL the patients withBrugada ECG pattern
Avoid drugs that may increase the ST segmentelevation www.brugadadrugs.org

Promptly treat fever



How we treated Brugada patients – before 2013

EPS +2. unexplainedSYNCOPE
EPS -

ICD

Follow-up/loop recorder +/- HQ

EPS + HQ EPS -
EPS +

F-up
ICD

1. aSD ICD if still arrhythmicevents: add HQ

EPS - F-up

3. ASYMPTOMATIC/neurally mediated syncope
spontaneous or induced type 1



Am J Cardiol 2015; 115:
12 Lead - 24 hour Holter251 patients

Drug-induced Type 1Spontaneous Type 1



 lead failure 5.4%
 inappropriate shocks 18%
 infection 4%

ICD-related complications

Rudic et al. J Am Heart Assoc. 2017;6:e006265El-Battrawy et al, Clin Cardiol. 2019; 42:958-965

747 patients from 11 research papers diagnosed with BrS andtreated with transvenous ICD implantation 2007 and 2018

 psychiatric problems 1.5%

From 2013 s-ICD is areliable alternative totransvenous ICD for bothsecondary and primaryprevention



Circ Arrhythm El 2015

Circulation 2011, 123: 1270-79

Circ Arrhythm El 2017



How we treated Brugada patients after 2013
EPS +

3. ASYMPTOMATIC/Neurally mediatedsyncope

2. unexplainedSYNCOPE
EPS - Loop Recorder (LR)

EPS +

Drug-induced type 1If excluded family history ofSDor risk ECG

HQ
EPS -

EPS +

F-up(LR)

1. aSD

Spontaneoustype 1 ECG

F-up(LR)

yes

NO

if still arrhythmicevents: add HQ
ABLATION

12 lead Holter:Spont type 1

S-ICD
S-ICD

S-ICDABLATION



Total 1223 pts (-8 SD) 1215enrolled from 2001 to 2018 and followed until 2022
Brugada Piedmont Registry results at 2022

122 (10,1%) syncope
14 (1.2%) aSD

8 (0.7%) SD

1079 (88%)asymptomatic

asympt SDsyncope aSD



Brugada Piedmont Registry
pts with history of aborted SD

13 ICD
1 child HQ and loop recorder

14 (1.1%)

NO DEATHS
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Aborted SDf-up 74 months

8/14 (57%)12% per year

aSD(pts) 10 7 6 4 4 4 4 3 3 1 1

Arrhythmic events in pts with aSD



27%5.2% per year
0 events

Role of EPS in pts withUNEXPLAINED SYNCOPE

Giustetto et al Int. J. of Cardiology 2017;241:188-193

In 2022one SD



under review. Courtesy of Prof. C. Pappone

Catheter Ablationin 212 Symtomatic BrS
Before RFA

After Ablation



439;41%

640;59%
spont type 1 induced type 1

1079Asymptomatic Brugada patients



439 pts

ICD21.5%
HQ129.3%

Asymptomatic pts withSPONTANEOUS type 1

NO tp11789%

NO EPS131 (30%)
Ablation0

4 (3,5%)2SD+ 2aSD



ICD54 (55%)
HQ47+5 (53%)Stop in 14 (29%)

NO tp4 (4%)

EPS: yes308 (70%)

Ablation12 (12%)

EPS +99 (32%)

5/58 (8,6%)shocks NO DEATHS

439 pts(41%)

Asymptomatic pts withSPONTANEOUS type 1



ICD136%
HQ52%

NO tp19092%
Ablation1

3/190(1,5% SD)

439 pts(41%)
Asymptomatic pts withSPONTANEOUS type 1
EPS: yes308 (70%) EPS -209 (68%)



NO EPS488 (78%) EPS -
112 (82%)

EPS +
22 (18%)

1 SD
NODEATH0.2%

640 ptsEventi 2 (0.3%)
Asymptomatic pts with INDUCED type 1

1 SHOCK1 syncope
0.4%



We have properly stratified and treatedthe symptomatic patients,but we still have to improve risk stratification andtreatment of the asymptomatic patients

14aSD
(13 ICD)

8/14 events(57%)NO SD
123 syncope

(54 ICD)
13/123 events(11%)1 SD

1079 (91 ICD)asymptomatic14/1079 events(1.3%)6 scocks8 SD (2 aSD)

35 events out of 1215 (2,9)
Sudden Death 9 (0.7%)



Conclusions

Asymptomatic patients with Type I Brugada,with current therapy , still presenta low (3,5 %) but not negligible risk of SD.E.P.stratification reduces the risk of death from 3.5% to 1.3%

Ablation, considering its good results and the low rate ofcomplications, should be considered increasingly insymptomatic patients with Brugada syndrome.

Clinics, ECG markers and EPS help to better identify higherrisk patients but are not enough to identify all pts at risk of SD


