
Carla Giustetto
 

Divisione di Cardiologia
Ospedale S.Giovanni Battista -Università di Torino

Ripolarizzazione precoce.
Non così innocente come si pensava

Carla Giustetto
Divisione di Cardiologia

Università di Torino
Ospedale“Città della Salute e della Scienza”

Stresa, 9 giugno 2017

La sincope nel paziente con ECG Brugada-like





Brugada Piedmont Registry 2001-2014

825 consecu:ve Brugada pa:ents
(mean age 45±14 years; 78% males)

608 asymptoma:c

8 aSD

11 SD

neurally-mediated syncope

118 (60%)

76 (38%)
4 (2%)

arrhythmic
syncope

unexplained syncope

 
198

syncope

Giustetto et al, Intern J Cardiol 2017, in press



 

Syncope is a predictor of arrhythmic events

825 patients from the Brugada Piedmont Registry (2001-2014)

544 513 425 361 282 198 160 136 116 70Asymptomatic

Syncope 141 135 122 110 91 74 62 56 51 39

Giustetto et al, Intern J Cardiol 2017, in press

5/608 (1%)

9/198 (5%)
p=0.005

mean f-up 62±48 months



neurally-mediated

Arrhythmic events at follow-up
Mean follow-up of 62±48 months

G2 77 68 59 49 42 37 30 26 19 12 9
G1 11

8
97 78 64 50 39 33 28 23 22 18

G1 vs G2, p=0.02
G1 vs Asympt,
p=0.58
G2 vs Asympt, p
<0.0001
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Pt with syncope
+

suspect Brugada ECG
(type 2)

ECG with V1-V2 at
2nd and 3rd intercostal space

(ICS)

Which investigations are
reasonable/recommended?

V
1

V
2



Nagase et al, JACC 2010, 56

Correlation between RVOT position and exploring electrodes

ICS= intercostal
space

RVOT is the section of the myocardium where Ito is more represented
and this area in the chest is variable between the 2nd and 4th ICS



ECG was recorded with V1-V2 at a higher intercostal space !!
in this case it remained doubtful, still not diagnostic

 

V1 – 2° ICS

V2 – 2° ICS

ECG 4th ICS



Which investigations are reasonable/recommended?

Drug challenge with
sodium channel

blockers

type 2 Brugada ECG

ECG with V1-V2 at
2nd and 3rd  intercostal

space

 

Pt with  syncope
+

suspect Brugada ECG
pattern (type 2)



Pharmacological challenge with Na+-channel blockers was performed…

Ajmaline infusion (1mg/kg in 5 min)

V1 - II space

V2 - II space

V1

V2

V1 - II space

V2 - II space
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Basal
ECG



What do guidelines recommend ?

Summary…

• 45 years old man

• syncope of uncertain origin

• Drug induced type 1 Brugada ECG pattern

Which is the appropriate treatment
for this patient ?

What does  literature report ?



HR=2.1 (p=0.01)

Circulation 2010;121: 635

Symptoms and spontaneous type 1 ECG were predictors of
arrhythmic events

1029 pz - median f-up 32 months

HR=3.4 for syncope (p=0.002)



 

 

  

Brugada Piedmont Registry  684 patients

spontaneous type 1 at basal
ECG (group 1)

drug-induced type 1
(group 2)

 

12 Lead - 24 hour Holter
251 patients

group 2group 1

Cerrato, Giustetto et al. Am J Cardiol 2015; 115: 52-56



What do guidelines recommend?

Summary…

• 45 years old man

• syncope of uncertain origin

• drug induced type 1 Brugada ECG pattern and

•  spontaneous type 1 documented at f-up

Which is the appropriate treatment
for this patient?

What does  literature report?



2015 ESC GUIDELINES

 

 



Brugada Circulation 2003;108;3092-
3096

Arrhythmic events (SD or documented VF) during follow-
up depending on  inducibility of VF at the EP study.

   124 !!  syncope (23%)
547 pts    253 !!  family members (60%)
   391 !!  spontaneous ecg pattern

Mean f-up
24±32 m

(no previous
CA)

 



Eventi aritmici al follow-up in relazione al
risultato dello studio elettrofisiologico

135 pazienti

  

0/ 89
 

7/ 46 (15%)  

Follow-up: 30±21 mesi
 

 

135 patients



Results of EP study in Brugada pts (overall population)
 

Probst et al, FINGER Registry, Circulation 2010;121: 635

Role of EP-study in Brugada pts (overall population)

P = 0.05



 

Probst et al, FINGER Registry, Circulation 2010;121: 635

 

Role of EP-study in Brugada patients with syncope

1029 pts

median f-up
32 months

 



Sroubek J et al.  Circulation 2016;133:622-630
 



Sroubek J et al.  Circulation 2016;133:622-630



27%
5.2% per year

0 events

Role of EPS in pts with
UNEXPLAINED SYNCOPE

Giustetto et al, Intern J Cardiol 2017, in press



Unexplained syncope
N= 51  

Events 6 (12%)
2.3 per 100 person-year

EPS done
N= 39 (76%)

 

EPS +
N= 21 (53%)

EPS -
N= 18 (47%)

ICD +
N=  21

 

ICD -
N= 0

Events  
6 (29%)

ICD +
N=   5

ICD -
N= 13

Events
 
0

Events
0

EPS not done
N= 12 (24%)

ICD +
N= 7  

 
Events

0

Events
-

ICD -
N= 5  

 
Events

0

Spontaneous type 1 ECG
N= 97    Events 7 (7%)

1.4 per 100 person-year

 

Giustetto et al. Intern J Cardiol 2017



Electrophysiologic study (EPS)

pos neg

follow-up with implantable
loop recorder

ICD in primary
prevention

Syncope of uncertain origin + Brugada ECG



Will ablation change our therapeutic approach?

Circ Arrhytm Electrphysiol 2015

Circulation 2011, 123: 1270-79

efficacy/complications balance, 
arrhytmic risk in the different pts



9 patients Arrhythmic storm

ICD carriers 2-6 shock previous month

ICD intervention 
7 patients, 50%

14 patients

ICD carriers

Syncope 10 patients, 70%
Positive EP study 100%

Brugadaet al. Circ Arrhytm Electrophysiol 2015

Nademanee et al. Circulation 2011

Patients selection



Nademanee et al. Circulation 2011

RVOT mapping,
endo and
epicardial

9 Brugada 
ICD patients Low and

fractionated
potentials2-6 shock previous

month



Brugada et al, Circ Arrh El 2015

Pattern
spontaneous or

inducible

14 Brugada
patients

Positive 
EP study ICD carriers

Endocardial and epicardial mapping Repeated after flecainide infusion

RVOT areas of low
and fractionated

potentials

Area dimension
increased after

flecainide

17.6 cm2!28.5 cm2



Pappone, World Summit on Brugada Syndrome Ablation, Milano, February 16-18, 2017

135 patients

Pappone-Brugada registry update

Aborted sudden death

Syncope

Asymptomatic



27%
5.2% per year

0 events

A lot of pts but with a very low arrhythmic risk

Syncope

aSD

Asymptomatic

 SYNCOPE and positive EPS

high arrhythmic risk, but few pts

 



Study protocol

Unexplained syncope
Positive  EPS

 90 pts

each arm
3-year f-up

estimated
sample size:

PROPOSAL OF MULTICENTRIC RANDOMIZED STUDY

RF Ablation Follow-up

 45 pts 45 pts



…2020

2020

Brugada Syndrome

 

 

Substrate catheter ablation for
Symptomatic Brugada patient

Substrate catheter ablation for
Asymptomatic Brugada patient

A-R

 



Thank you for your attention



 

 

  

f-up 48 months



57 pts with syncope (28%)

group 1 (40%)
arrhytmic syncope:

absence of prodromes and fast
return to consciousness

group 2 (30%)
neurocardiogenic syncope:
prodromes (sweating, nausea,

pallor) and longer time of
unconsciousness

group 3 (30%)
uncertain origin of

syncope

6 ICD shock for VF
No arrhythmic events, but recurrence of

syncope similar to the initial one  

f-up 65 months

5.5% per year

Sacher F,  et al, Heart Rhythm 2012; 9:1272–1279

loop
recorder

35%



 

 

  

Occurrence of cardiac
arrest during follow-up

342 pts, 100 with syncope
median f-up 54 months

Suspected arrhythmic syncope
 
          2.2% per year

     ACA    
8.7% per year

Suspected non-arrhythmic
       0-0.3% per year



Benito, Brugada et al. Progress in Cardiovascular Diseases, Vol.
51, 2008

10%
1%

27%

4%

547 pts
mean f-up 24 months



 
HR 6.4  for risk
of cardiac arrest

 

 Syncope +
induced type 1

Syncope +
spontaneous
type 1

Italian
Registry
200 pts

 

No syncope, nor type 1

Asymptomatic
 spontaneous type 1

Circulation 2002;105:1342



HR=2.1 (p=0.01)

Circulation 2010;121: 635

Symptoms and spontaneous type 1 ECG were predictors of
arrhythmic events

1029 pz - median f-up 32 months

HR=11 for SD (p<0.001) and
HR=3.4 for syncope (p=0.002)



How we treat Brugada patients

EPS +

3. neurally mediated
SYNCOPE /

ASYMPTOMATIC

2. unexplained
SYNCOPE

EPS -

ICD

Follow-up/loop recorder +/- HQ

EPS +

Drug-induced
type 1

HQ
EPS -

EPS +

F-up

ICD

1. aSD ICD

Spontaneous
type 1 ECG

12 lead Holter:
Spontaneous type 1
 

F-up

yes

NO

if still arrhythmic events: add HQ


