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Update on Brugada Syndrome

Dr Pier Lambiase PhD FRCP

The Heart Hospital, UCLH, London, United Kingdom

Brugada Syndrome ECG
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[ st-seqment Abommaiites in Leads V, to V;

Type 1 Type 2 Type 3
J wave amplitude =2 mm =2 mm =2 mm
T wave negatve pasitive or biphasic positive
ST-T configuration coved type saddletack saddleback

ST gegment (terminal porSor)  gradually descending  elevated =1mm  elevated <1 mm
1 mm=0.1 mV. The terminal portion of the ST segment refers 1o the latter half of the ST segment.

Part of a Spectrum of Early Repolarization
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Classification Scheme

Haissaguerre,et al NEJM May 2008

Repolarization Hypothesis
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L-Ca Channel Mutations Frequencies

Diagnosis e WF ERS
Number of screened probands 162 19 24
Subunits al 82 a2b at 82 a2 at 82 a2
Number of probands with mutations for a1,n o
Yield% 55% 41%
Number of probands with mutations for p2,n 8 1
Yield% 49% 52% 8.3%
Number of probands with mutations for «28,n 3
Yield% 1.8% 4.1%
200162 "9 ana
Total Yield of probands with mutations % 12.3% 5.2% 16%
THI ATV S143F  KITON L399 Tasol RSTIC :‘“’"b“’ OF Probands with rare Polymorphism 7 1 1
for al,n
coor Yield% 4.3% 52% 4.3%
W4 S0 doman S160T G e coman P Number of probands with rare polymorphism 2 2 2
Hack segen for f2,n
O BSorBr5+50TS D OA Missense L) 12 05% 3%
O ERS A IVF W@ A DeletionDupl e o =
plicaton Total Yield of probands with mutations
and rare isms % 17.9% 2% 29.1%
Heart Rhythm —in press KCN J8/KATP Channel-  <1%
Gain of function in Ito-
B Basal

KCND3 mutation
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Utility of high and standard right precordial leads
D|ag nosIs during ajmaline testing for the diagnosis of
Brugada syndrome
Malini Govindan, Velistav N Batchvarov, Hariharan Raju, Nesan Shanmugam,
Mukhtar Bizrah, Rachael Bastiaenen, Anatoli Kiotsekoglou, John Camm, Eljah R Behr
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Figure | Inde avcns for ymame tesong Brs, Brugada syrdrome; PR
e S0, o cua e e e Heart 2010,96:1904—1908.
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Vertical Lead Relationship R
Postive amaline tests (8= 11)
Standard (5U) and igh leads WU High leads (KL ondy
i s - 18) positis 0= 13) § Voo
Age fyears) “=1 Q= o0
Vi Sex fmeni 1002 v "
Wegn fg) e ne "
Agmaine dose (gl o= " o
Heart e (bt m =102 =18 "
PR (ms) 1% 0= L3
PR max (mal ue-w m=8 oo
QRS s} n2=n w=n ot
Yoo QRS rmax b} 158=22 138=11 oo
OKF () »=a =20 "
QTeF mas () 48=8 e "
Famwy htony o Bugada symreme saas) 50m) oa
Famy natary of sukten Corba denh 1088 “om "
vi1-31c: K of syscope m i PTG ™
Scance Dot Fu pevtes W g S g 1t foup Ik o btren el 51 gh s () 3 L oy
1Sgmicance between (S1.+ HL) goup ond HL nd (SL.+ HL) nd megetve goup but st ML ind 5egetie 0000,
Ok, carmcted 07 ervs vaeg Frodeecin fomud.
v2-3l
N=22
Baseline ECG
Type 11 ECG Type Il IRBBE Type3  Baseline Pilsicainide Img/kg, iv
ECG
) /! .ﬁ X
e N | - //\
! { | . ooy
| / ST clevation
'
" Figure 3. Baseline EOG and ECG upon pilsicainide challenge in a patient
g betwoen lods with a rype 3 (angle: 54°) Brugada ECG. The amow indicates ST segment
of the upslope of the § wave and that of the downslope of the * wave is elevation after administration of pilsicainide.
measured on the haseline ECG
23°- PPA of 76%, NPV 100% conversion to Type 1 ECG
Ohkubo et al, Int Heart Journal, 52, 159-63
Brugada registry. asymplomatic individuals with an arrhythmic event during follow-up FI n g e r I ae g IStry
in different publications
1400 20 Table. Patient Characteristics According to Their Clinical Presentation
% - Cardiac Aest Group _ Syncope Group ic Group P
1200 i No. of patients 62 313 654
2 25 Index patients, % [ £ 70 <0.001
'§ i Male, n (%) 55(89) 238 (76) 452 (69) 0.01
4 1000 —Total number of patients 08E Age at diagnosis, y 43(35-54) 46(37-57) 45(35-55) 0.19
$ T3 Asymptomatic individusls o § Family history of SCD, n (%) 6(10) 63(20) 195 (30) <0.001
E 800 —8- Percentage of asymplomatic n PR, ms 160 (130-190) 180 (158-200) 171 (160-185) 0.01
Indiviouals with an armhythmic: I3
k2 ovent Suing 1Bow-AD BEE ORS, ms 106 (95-120) 105 93-117) 100 (92-115) 0.19
£ s00 .E ST elevation, mm 20043 2(1-4) 2(02-3) 0.002
k- Spontaneous type 1 ECG, n (%) 31(50) 169 (54) 268 (41) 0.001
£ 1058 EPS performed, n (%) 3(58) 233(74) 369 (56) <0.001
2';3 00 > Inducible VTAF, n (%) 16 (44) 109 (47) 137 @7) 0.06
SCNSA mutations, n (%) 12/49 (24) 53/203 (26) 120/398 (30) 092
200 5 Follow-up," mo 44 (26-68) 34(14-58) 31(13-53) 0.01
- No. of patients with events during follow-up 2 19 10 <0.001
0 Mean event rate per year, % 7.7 1.9 05
Brugada et al® Brugada efal® Brugadsefal™ Priorieral?  Eckarctelsl’ Paul ef al (2007) VINVF indicates ventricular tachycardiaiventricular fibrillation.
“The follow-up is the time between the first event or the last new date and the diagnosis ECG date.
Circulation. 2010;121:635-643
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Free from events (%)

‘1.| Asymptomatic
Syncope

SCD

Follow-up in months

Spontaneous type 1 ECG
N=468 FU 36
Events 32

Sodium Channel Block-induced type 1 ECG
N=861 FU 38

Events 19
2.20% 1.0m%
Symptomatic N=268 FU 33.1 Symptomatic N=386 FU 35.5
Ne200 Events 6 - Events 4
0.81% 0.35%
SCD Syncope m SCD Syncope m
Na31FU 498 || N=169FU 373 Ne31FUSOS || Netdd FU 404
Events 14 Events 12 Events 8 Events 7
109% 2.3% 5.2% 1.44%

EPS + EPS - EPS +

Events 1
4.0% 11% 0.6% 0.6%

EPS+ EPS - EPS +

El El
IN=S6 FU 31.8 | N=69 FU 46.4 | N=63 FU 31.5 | N=109 FU 34.2 | Nu53 FU 4.3 | N=S5 FU 44.4 | N=74 FU 345 | N=123 FU 39.7
E L} E 3

Events 4 Events 3 Events 3
24% 1.5% 1.4% 0.2%

The Question of VF Inducibility

Fragmented QRS and Prognosis

A Fiter 0-150 Hz B. Filter 0-25 Hz n=115 cases
dics Jies 28
Japanese Study Europe FINGER Study Both studies " - n o
T i) o —
e et troe! fe ! el el SCN5A pos in 33%
L2 B " "wr w9 m i
0 wduebleve [l Il wowivevr [ [ wducitievF [} u with fQRS vs 5%
va ¥ ithout
32 (%) 059 Qar) ™ (4 iy | without.
‘Spomtaneous VF Spontansous VF Spontaneous VF
' al 4 years ' 1 als 1 .'-tsr-nr- 1
N 200, 1A Tt w\ M,
~ . ~ = 58% fQRS pos=VF
2a 1% vore2e 109 20% v3 B e A
6% fQRS neg =VF
Japanese Study Europe FINGER Study Both studies.
wpel pel wpel wpel typel type |
d £ m w m m
[ Negative EPS [ [ MNegativeEPS [| L NegativeEPS [] A B. §
= " 100 m 134 137 (%) Lo ] ()  LLatepolentsl
‘Spontanecus VF s VF Spontaneous VF 100 QRS (1) 100
4 al 4 years : 1 al 5 years 4 ‘Hlym 1 wo
Y 0140, N0 23y il |r|!hl>
T i s i L 1ORS (+) 50 )
e e i Morita et al, Circulation
o o, ° 04430
Viskin, Rosso JACC 2010:1585-4 5 10 0rs.) 5 0 (s, 2008:118;1697-1704
N 8 -
2 2 o i
Augmented ST-Segment Elevation 4 Freviousbisior W VF (3
. - . H
During Recovery From Exercise Predicts H
Cardiac Events in Patients With Brugada Syndrome H — Proviousbory ol VF 3)
= o2
Hisaki Makimoto, MD,* Eiichiro Nakagawa, MD, PHD,t Hiroshi Takaki, MD, PHD,* | Logrank. P= 00029 Logeasak P= 00013
Yuko Yamada MD;" Hideo Okamura, MD," Taksshi Noda, MD, PuD,” Kazuhiro Satomi, MD, PHD," o ety s Petowepenty
Kazuhiro Suyama, MD, PHD,* Nachike Aibaca, MD," Takashi Kusita, MD, PuD,$ ‘““’:f“‘“‘:"'"‘ ” [l v P
Shiro Kamakura, MD, PHD,* Wataru Shimizu, MD, PuD* oo ou o4 4 P O T
Suita and Osaka, Japan Group?

Recovery B
tmin aercie
™ =

e Vi
|
: s
\ v [
i)
v
{
1
‘ | -y '
o
¥ Je=

£ Am Col Cardiol 2010:56:1576-84)

evervive tmin omin
janam s
PP o
P L
' [
) |
|
e
| ey skl

SCNSA mutation )

Free of cartiac svents

Log-tank, P=0.028
0 % 4 e s W0 13 10 16

Number of patents Follow-up (Month)
SCNSA mutation (+)
I

SCNSA mutation ()
81 0 &

Previous history of VF (+)

noe w oy s 742
D '
3 o8
% 06
3
3 Spontancous coved-type ST-segment (+)
% 04
£
02
) _ Legakp
o W 0 @ s we 10 10 te

Nusubet of patients Follom-up (Month)
‘Spontancous coved-type ST-segment (4)
L T T
Spontancous coved-type ST-scgment ()
0 B4 3 1 1




14/12/2011

Table 4 Incidence of Cardiac Events
According to Symptoms Before Exercise Testing
Treadmill VF p Value [reE—— Mutnarste Ansiyss
Type n  Exercise Test n  Occurrence  (vs. Group 1) .
Positive, n (%) R (955 C1) p Valse HR (95% CIL (abue
Documented VF 22 Group 1 7 6(86%) Previous epmodes o1 VF 204%) 240(154-753) [ 1.43-737) 0005
Group 2 15 T4T%) 044 Augmentaton of §Tsegment sies a00n X early recoven phase M 347 (142-7.09) 0,005 347(1.37-7.39) Q007
Syncope alone 35 Group 1 12 6(50%) o S o e
Spantanecus comdaype STeegment 120m%) 351 083-143) 008
Group 2 23 3(13%) 0.016 Late potertial s4/9160%) 2250.84-599) 011
Asymptomatic k- Group 1 15 3(20%) VF indhucible in EPS. 50/78 (T8N 07210.30-175) 048
erp} 21 0(0%) 0.039 Famidy hestory of SCD or BrS. 2325%) 119047302 an
o= a 5= = nazars v T2
Type 0 Type 1 Type 2 Type 3 Type 4

Spontaneous ECG Alterations
Predict VF

Type 0 Type1 Type2/3 Normal PVC

v1—"\"\'—--»{\,-—-db————~‘v\»

e o e

: %
EPI1 )
\'al h
EPI 2 —%m
ENDO
= v v ‘J\f % \*_/\ % ﬂ
Take et al, Heart Rhythm 2011;8:1014-102
Table 1 Clinical and ECG parameters in patients with Brugada syndrome
7 Jul 10 3 Feb ‘09 2 Sep 08 13 May ‘08 23 0ct 07 21 May '07 Asymptomatic vF 13
Patients background
n “ 1 -
V1 J\[ Female 3 1 ns
Age 68 = 48> 11 <.001
Follow-up period 608 = 316 757 = 539 NS
Family history 8(19) 11 (39) N5
SCHSA mutation (n = 43) (%) 4(15) 4 (24) [
PES induced VF (n = 46) (%) 3(10) 19 (6) 0008
V2 ‘J'\, ~J"\\/ ECG alterations (%):
ECG type 18 (44) 32 (97) o001
ST change =2 mm 6(15) 30 (91) 0001
Spontaneous appearance of ECG type during follow-up (%):
Type 0 2 () 2 (70) <.0001
Type 1 2 (59) 30 (91) 0014
V3 \4{\, vA/\, \J/L Type 2 2 (71) 2 (76) NS
Type 3 6(15) 11 (33) Ns
5(12) 20 (61) <.0001
ECG Parameters
I
RE, ms NS
[ L
v4 RS, ms 0007
vi
ar, ms 0048
ST level, my 0026
Spikes. 0189
Vi
V5 '{/\ ar, ms 0495
ST Leved, my 003
Spikes. 0064
vi
ar, ms NS
‘% ST level ¥ s
Spik 3
ve A s u
ar, ms NS
ST level, my 0368
Spikes s
% fogs
Total spikes (V1-3) 0011
‘ L
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Treatment

Prevention of Ventricular Fibrillation Episodes in Brugada
Syndrome by Catheter Ablation Over the Anterior Right
Ventricular Outflow Tract Epicardium

Koonlawee Nademanee, MD: Gumpanart Veerakul, MD: Pakomn Chandanamattha, MD:
Lertlak Chaoth MD: Aekarach Ariy ipanich. MD: Kriengkrai Jirasiriroj MD:
Khanchit Likittanasom| MD: Kiertijai Bhuripanyo, MD: T: Ngarmukos, MD

Background—The underying cloctrophy iokogical mechasim that csics 3 shaormal ECG paticm sad ventralae
tachycardis catriculas fibeillation (VIAVF) ia paticats. with the Brugads syndrome (BrS) remains uach alsted
that the right vemricular owflow wact (RVOT) i
oty kg al swhairate vired that in paticats with BrS who have frequent roc
ate site is the RVOT. esther over the epicandium or endocardum: sbaormal chectrograms would he identificd st
a. which would serve s the target site for catheter ablation
d Resuis —We sudied 9 sympromatic patients with the BrS (all men. medsan ¥ years) who had recurrent
VF cpisendes (median 4 cpraades ) per month. nccestating smplantahlc cardiovcrcr defibrllator discharge. Eloctmans
Sommic mapping of the right ventricke, hoth cadocarchally sad cpecardally, amd cpacantisl mappag of the kAL scetncle
were peromed simas rhythm. All paticats had typical type | Brugada ECG pattern and inducible
nicque abnormal low voltage (0.9420.79 mV), prolonged duration (13248 ms), and
7 ms beyond QRS complex) clusiering exclusively in the smterior aspect of the RVOT
Ablaticn o these sites rendered VIIVE pomndacible (7 of 9 patients [T8%); 95% confidence interval, 0.40
P=0015) and aomalizsticn of the Brugads ECG pattern in $9% (95% coafidence interval, 0.52 1o 0.99.
). Long-term outcomes (206 months ) were excellent, with no rocurrcat VI/VF in all paticats off medication
fexcept | paticat on amiodarcn).
Comclusions—The uaderlying hoctrophysioko

several sties

pechanim in patients. with BrS is delayed depolarizstion over the
amerior aspect of the RVOT epicandium. C: on over this sheomal area results in somalization of the
Brugada ECG panicrn and prevents VI/VF, both during clectrophy siokogical studics as well as spontancous recurrent
VIIVF episodes in paticnts with BrS. (Circulation, 20 1701279,

Key Words: Brugada syndrome @ catheter ablation @ arthythinia @ cloctrophysiology @ mapping
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A 200.0 mm/sec|

Bi-DIST A

Uni-DIST

25

B 200.0 mmlsec

Bi-PROX
B

255

Bi-DIST Iy
SEDIST Lo W e
1
|

Uni-DIST|

338

Conclusions




