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Brugada''
Boxing'

EP'tes4ng'is'great'

EP'tes4ng'is''
not'useful'

Brugada'is'Depol'

Brugada'is'Repol'



Case'Presenta4on'

•  37'year'old'male'presents'to'the'emergency''
room'with'a'produc4ve'cough'and'pleuri4c''
chest'pain,'and'an'ECG'was'performed.'

•  He'is'otherwise'well,'and'experienced'syncope''
in'the'shower'18'months'ago'when'he'was''
suffering'from'gastroenteri4s'symptoms'

•  On'examina4on,'he'looks'unwell'with'a'frequent'minimally'
produc4ve'cough'of'clear'sputum.'Temperature'37.8'°C'

•  He'has'no'family'history'of'sudden'death,'and'he'has'2'
children'that'are'8'and'6'years'old.'He'has'a'brother'with'
epilepsy.''



Res4ng'ECG'with'Fever'



The Brugada Syndrome 
•  Sudden'death'(due'to'VF)'o^en'at'night'or''

rest'
•  Much'more'common'in'males'(9:1),'SE'Asian''

men'(SUDS)'
•  J'point'eleva4on'in'V1aV3'and'“RBBB”'not'always'present;'

exacerbated'by'Na+'channel'block,'βablockers;'improved'by'
isoproterenol/exercise.''

•  Syncope/SCD'may'be'provoked'by'fever,'large'meals,'alcohol.'
•  SCN5A'muta4ons'causing'loss'of'INa'func4on–'now'iden4fied'

in'~20%'of'affected'subjects.''
•  Other'genes:'GPD1L,'SCN1B,'calcium'channel'genes,'KCNE3,'

SCN3B.''



Profile'of'Brugada'

Asymptoma4c'

Syncope'

Cardiac''
Arrest'

•  Most'pa4ents'with'a'
Brugada'referral'will'
have'an'asymptoma4c'
type'2'ECG'

•  Most'will'not'have'a'
posi4ve'family'history'
or'affected'family'
members'

•  Most'will'not'have'a'
posi4ve'gene4c'test'



Brugada'Referral'to'the''
Inherited'Arrhythmia'Clinic'

•  Medical'history'
•  Record'review'of'all'ECGs'
•  Formal'3'genera4on'pedigree'
•  Standard'12'lead'ECG'
•  High'precordial'lead'ECG'
•  Signal'averaged'ECG'
•  Echo'if'not'performed'



Do'Not'Forget'to'Review'all'ECGs:'
Brother'with'BS'



High'Precordial'Leads'for'Procainamide'Infusion'
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V4'

V6'
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hV4'

V1'+'hV5'

hV3'

V2'+'hV6'
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Signal'Averaged'ECG'

Possible'Arrhythmia' Confirmed'Arrhythmia'

Huang'et'al,'Heart'Rhythm'2009;6:1156'–1162'

42'pa4ents'with'BS,'divided'into'symptoma4c'and'
asymptoma4c,'with'events'ascertained'over'34'months''





Brugada'SAECG'
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f-QRS and LP 



'Circ'Arrhythmia'Electrophysiol.'2009;2:154a161'

Early'Repolariza4on'in'Brugada'

ER'pa4ents'more'likely'to'be'symptoma4c'and'have'a'type'1'paqern'



•  308'consecu4ve'pa4ents'with'
Brugada'(spontaneous'or'
provoked)'without'previous''
cardiac'arrest'–'14'events'over'34'
months'(4.5%)'

•  Predictors'of'events'were'
previous'syncope'and'
spontaneous'type'1'

EP'Tes4ng'



Sieira'et'al,'Circ'EP''2015;8:777a784'

Counterpoint'



Asymptoma4cs!'

Sieira'et'al,'Circ'EP''2015;8:777a784'



Brugada'Procainamide'Infusion'ECG'Changes'

baseline' high'leads' procainamide' procainamide'
high'leads'

isuprel' isuprel'
high'leads'

also'improves'with'exercise'



Brugada'Risk'Factor'Checklist'2015'
(not'equally'weighted'or'validated)'

•  Major'
!  cardiac'arrest'
!  unexplained/arrhythmic'syncope'
!  spontaneous'type'1'

•  Minor'
!  frac4ona4on/posi4ve'SAECG'
!  ER'paqern'in'the'inferior'leads'
! Male'
! Other'considera4ons:'AF,''

VERP<200'msec'
•  Not'considered'risk'factors'

!  family'history'(social'RF)'
!  SCN5A'muta4on'

'

Type'1'

Type'2'

Type'3'

*'ECG'Guide'

Posi4ve''
SAECG'

frac4ona4on'



Brugada'ECG*'

Type'1' Type'2'or'3'

Na+'Channel'
'Blocker'Infusion'
With'High'Leads'

Inherited'Arrhythmia'Clinic'with'SAECG''

Type'1'

Reassurance,'
Permission'to'Contact'

Urgent'in'Pa4ent'or'Clinic'
Consider'ICD'

symptoms'

Type'2'or'3'

Risk'Discussion'
Drug'Avoidance'
Treat'Fever'

Family'Screening'
±'Gene4c'Tes4ng¶'

±'EP'Study§'

Type'1'

Type'2'

Type'3'

*'ECG'Guide'

*'ECG'should'include'high'lead'placement'
§'Discre4onary'EP'tes4ng,'generally'discouraged'
¶''Guidelines'recommend'gene4c'tes4ng,'access'to'coverage'for'tes4ng'is'variable'''



Back'to'our'Case:'Procainamide'Infusion'

•  Posi4ve'infusion'
•  Posi4ve'SAECG'
•  No'ER'or'frac4ona4on'
•  Nega4ve'family'history'
and'SCN5A'sequencing'

•  All'first'degree'rela4ves''
“cleared”'with'standard'and'high'leads'

•  Usual'lifestyle'advice'(fever,'drug'avoidance,'
'report'symptoms)'

•  Registry'followaup'



Conclusions'

•  Several'clinically'accessible'tests'are'readily'available'to'the'
clinician'to'risk'stra4fy'BS'pa4ents'

•  Incremental'ECGs'including'a'high'precordial'lead''ECG'should'
be'performed'in'all'pa4ents'

•  Signal'averaged'ECGs'may'be'helpful'
•  EP'tes4ng'is'not'rou4ne,'but'may'play'a'role'in'borderline'

cases'where'an'ICD'is'being'contemplated'(very'few)'
•  Independent'incremental'effect'of'these'tests'on'clinical'

decision'making'is'uncertain'since'asymptoma4c'pa4ents'
generally'do'not'warrant'an'ICD'



Important'Websites'

•  www.qtdrugs.org'

•  www.brugadadrugs.org'

•  www.heartrhythmresearch.ca'

•  akrahn@mail.ubc.ca'


