CPLACE 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Brugada and Brugada like

The precordial early repolarization
syndrome, discovered by Nava, but
later called Brugada syndrome (BS).
History and future of a fascinating entity.

Martini Bortolo
i Andrea Nava T
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ROCARDIOGRAPHIC PATTERN SIMULATING ACUTE OSher S

MYOCARDIAL INJURY ECG

By Harowo L, Osuen, M.D.
PORTLAND, MAINE

AND

Louis Worwr, M.D,

HOSTON, MASSA

Fram the Electrocardi
| 1 Medical Schocl,
National Heart Institut

Health,

Asvoryan displacement of the §-T ell counts und erythrocyte sedi
segment may be associated with a va-  mentation  rates, remained  normal,
riety of clinical states, In myocardial Initial  electrocardiograms  showed
infury the typical confignration consists  right bundle branch block {RBBE)
of elevation and upward howing of  with elevation of -1 segments and in
the S-T segment with symmetrical in- version of T waves in the right s-r':-
version of the T waves In leads facing  cordial leads, and were interproted us
the affected area. Wo have recently tent  with ulnl(‘nm'pluﬁ injury.
observed n similar electrocurdiogra T, subsequent tracings showed
pattern in patients without clinical persistence of the S-T-T pattern with
evidence of any acute myvecardial proc-  only miner variations, rather than the
ess. The purpose of this paper is to  serial changes ty of evolution of
point out the ¢ stinguishing 5 icter-  an - acute process, The patient was
Istics of this pattern and te idate discharged on February 6, 1950, and
the mechanism of its procluction, remained well for § months.

Our attention was first draswn to this In November, 1950, during a period
pattern by the electrocardiograms re-  of emotional turmoil, he was ngain
produced ‘in Figure |1 he patient hospitalized beeanse of mild substernal
vear-old white male, entered the  discomfort lasting one day, Clinical
Beth Israel Hospital for study on Jan-  and laboratory examination Failed to
vary 19, 1950, becavse of an cpisode, reveal any. sbnorm, ¢, and his hos-
2 weeks previously, of interscapular pital course was unevenatful except for
pain following exertion, and vague sub-  a few brief tw nges of chest pain re-
stemal discomfort 2 days prior to ad-  lated to emotior sets, The electro-
Mmission, Physical examination was en-  cardiograms were essentially unchang
trely within noema) limits sith blood  ed and failed to show progres

20/80 and a normal sized  sive char I'he patient has remained
of good quality and  well to * (April, 1953}, and pre-
"0 murmurs,  Chest roentgenogram  sents no objective evidence of heart
and laboratory examination of urine dises although the unusnal electro-
ind blood revealed no abnormelities, cardiographic pattern persists
Hig hospital course was afebrile and Figure 2 shows the clectrocardio
Ymptom-free except for anxiety; there  grams of u healthy 43 year-old white
“as no further chest pain and white male {HD.ES, Case Number 4549
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“This is apparently due to prolongation of the
depolarization process by right bundle block or possibly Osher HL. Wolll L. Flectrocardio-
focal block with delayed activation of a portion of the right graphic pattern simulating acute myo-
ventricle: unusually early onset of repolarization may also cardial mjury. Am J Med Sci 1953;

play a role.




ELEVATION OF THE RS-T SEGMENT, APPARENT OR
REAL, IN THE RIGHT PRECORDIAL LEADS
AS A PROBABLE NORMAL VARIANT

Josepn EprIkEN, M.D. 1954

336 AMERICAN HEART JOURNAL

B.

Upper spaces

Fig. 4.- —Patient No. 1, five years and nine months after the original electrocardiogram showing a

h, in the ration with change in the position of the exploring clectrode. A, Second intercostal

space to the left of the sternum. B. Third intercostal space. C, Fourth intercostal space. D, Fifth
intercostal space.

Figs. 1 and 2.—Single precordial leads of ten patients showing marked positive RS-T segment
deviation. Comparison of V, CR, and CF leads: all were made in the fourth intercostal space to the
left of the sternum.



Clues of an underlying organic substrate in the Brugada
Syndrome

Bortolo Martini, Nicolo Martini, Manlio Marquez, Caterina Dorantes, Li Zhang, Guy Fontaine and Andrea Nava
Archievos de Cardiologia de México 2017

* On 20 october 1984 an healthy a 42 y.o. asymptomatic cook, had a syncope during
quite conversation with his post-officer outside his restaurant in Conegliano (the land
of the Prosecco wine). An external cardioversion saved his life. The following ECG
showd ST elevation on the precordial leads but a brilliant young cardiologist Dr.
Piccoli, escluded an AMI and made a diagnosis of “focal block of the right bundle”.




This patient recently died because of senectus, was always asymptomatic
after a single cardiac arrest that happened on 20.10.2024.
He was initially treated with amiodarone snd later with beta blockers




The first description of a new syndrome due to a structural conduction
delay at the Hisian and RVOT level

La Repolarisation Precoce
Precordial. Mises a Jour

Cardiologiques 1988;17:157-9
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RIGHT HIS SYSTEM BLOCKS

THE RIGHT HIS SYSTEM COMPONENTS

6) DIVISIONAL PORTION OF RIGHT BUNDLE ON FREE WALL OF RIGHT VENTRICLE.
Which originates three divisions in the right ventricle free wall Purkinje.
1) SUPERIOR DIVISION OF RIGHT BUNDLE-BRANCH;
11) INFERIOR DIVISION OF RIGHT BUNDLE-BRANCH;
111) MIDDLE DIVISION OF RIGHT BUNDLE-BRANCH.



Riera Andres: Non € un BBDx

ECG/VCG correlation in the horizontal plane

Type 1 Brugada pattern y RBBB
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Ventricular fibrillation without apparent heart

disease: Description of six cases

Bortolo Martini, MD, Andrea Nava, MD, Gaetano Thiene, MD,
Gian Franco Buja, MD, Bruno Canciani, MD, Roldano Scognamiglio, MD,
Luciano Daliento, MD, and Sergio Dalla Volta, MD. Padua, Italy

Martini et al.

In this article three typical ECG pattern of
the syndrome were described. The fourth
probably needs Drug Challenge

December 1989

I\\
American Heart Journal
-t \~

Brugada

Corrado



Structural (minor)
Heart abnormalities
detected

Martini et al. American Heart Journal

Fig. 3. Endomyocardial biopsy from patient 1: moderate fibrosis is visible in two fragments. (Azan Mal-
lory stain; original magnification X10.)

Table Ill. Investigational data derived from ultrasonic, hemodynamic, and histologic study

RVEDV  RVEF LVEDV  LVEF RVOT

Patient (cc/m?) (%) (cc/m?) (%) RVWMA LVWMA (mm) MVP TVP  HBE Histology
1 103 44 68 67 +++ 0 45 + + VF F++
2 124 60 96 61 +++ + 35 + + NSVT F++A+
3 (94) (52) (62) (63) ++ 0 45 0 0 PRR ND
4 (105) (48) 70 60 +++ 0 45 0 0 SRR F+++ A+
5 110 42 79 62 +++ + 45 0 0 ND ND
6 76 67 80 84 0 0 25 0 0 SRR 0




A 35-year-old man who died suddenly at rest.

American Heart
Association

Copyright © American Heart Association Learn and Live



The 2nd paper on the syndrome was published in Japan!
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of idiopathic ventricular fibrillation
Naohiko Aihara*, Tohru Ohe*,

Clinical and electrophysiologic characteristics \;,r T

Takashi Kurita*, Hiroshi Takagi*,
Katsuro Shimomura®.

*National Cardiovascular Center,

Internal Medicine, Division of Cardiology.

Shinzo 1990;22(suppl 2):80




Right Bundle Branch Block, Persistent ST Segment Elevation
and Sudden Cardiac Death: A Distinct Clinical and

Electrocardiographic Syndrome

A Multicenter Report

PEDRO BRUGADA, MD, JOSEP BRUGADA, MD*#

Aalst, Belgium and Barcelona, Spain

Objectives. The objectives of this study were to present data on
eight patients with recurrent episodes of aborted sudden death
unexplainable by currently known diseases whose common clinical
and electrocardiographic (ECG) features define them as having a
distinct syndrome different from idiopathic ventricular fibrilla-
tion.

Background. Among patients with ventricular arrhythmias
who have no structural heart disease, several subgroups have been
defined. The present patients constitute an additional subgroup
with these findings.

Methods. The study group consisted of eight patients, six male
and two female, with recurrent episodes of aborted sudden death.
Clinical and laboratory data and results of electrocardiography,
electrophysiology, echocardiography, angiography, histologic
study and exercise testing were available in most cases.

Results. The ECG during sinus rhythm showed right bundle
branch block, normal QT interval and persistent ST segment
elevation in precordial leads V, to V,-V, not explainable by
electrolyte disturbances, ischemia or structural heart disease. No
histologic abnormalities were found in the four patients in

whom ventricular biopsies were performed. The arrhythmia
leading to (aborted) sudden death was a rapid polymorphic
ventricular tachycardia initiating after a short coupled ventricu-
lar extrasystole. A similar arrhythmia was initiated by two
to three ventricular extrastimuli in four of the seven patients
studied by programmed electrical stimulation. Four patients
had a prolonged HV interval during sinus rhythm. One pa-
tient receiving amiodarone died suddenly during implantation
of a demand ventricular pacemaker. The arrhythmia of two
patients was controlled with a beta-adrenergic blocking agent.
Four patients received an implantable defibrillator that was
subsequently used by one of them, and all four are alive. The
remaining patient received a demand ventricular pacemaker
and his arrhythmia is controlled with amiodarone and diphenyl-
hydantoin.

Conclusions. Common clinical and ECG features define a
distinct syndrome in this group of patients. Its causes remain
unknown.

(J Am Coll Cardiol 1932;20:1391-6)




Right Bundle Branch Block, Persistent ST Segment Elevation
and Sudden Cardiac Death: A Distinct Clinical and

Electrocardiographic Syndrome

f;A“ENT 3 Patient 7

PATIENT 4

Figure 4. Patients 7 and 8. Electrocardiograms during sinus rhythm.
Paper speed = 25 mmis. Abbreviations as in Figure 1.

arrest or malignant ventricular arrhythmias. No statistically
Figure 2. Patients 3 and 4. Electrocardiograms during sinus rhythm.  significant differences were observed between the two
Paper speed = 25 mnus. Abbreviations as in Figure 1. groups with regard to QRS duration (134 = 11 vs. 135 =

Figure 1. Patients | and 2. Electrocardiograms during sinus rhythm.
Paper speed = 50 mmis. F,L.R = leads aVF, aVL, aVR, respectively.

OCTOBER 89
i iR

cardiograms obtained 19 months apart

illation. Paper speed = 25 mmis.




The eponim Brugada syndrome.
Where did 1t came from?

Hakuai Mori, Tetsuo Tsushihashi Rinsho to Kenkyu 1994 71 3166 A 59 year old male case with a Brugada syndrome like ecg




Nava explanation of the ECG

Martini, B.; Nava, A.; Thiene, G.; Buja, G.F.; Canciani, B.; Scognamiglio, R.; Dalla Volta, S.

Ventricular fibrillation without apparent heart disease: Description of six cases. Am. Heart J. 1989,

118, 1203-1209.

» Depolarization abnormality of the His
and RVOT conduction, due to
structural abnormalities.

LETTERE AL DIRETTORE

ot s o ot ge conusd,plese,,

Brugada explanation of the ECG

Brugada, P.; Brugada, J: A distinct clinical and electrocardiographic syndrome. A multicenter report. J.
Am. Coll. Cardiol. 1992, 20, 1391-1396.

» “Itis either a marked dispersion of
refractoriness of cardiac tissue or extreme
anisotropic properties of the conduction
system and the ventricular muscle”

2). The case presented
FOR UM by Dr. Proclemer and coworkers has all the fea-
Eu)resA Ef theed new syndrome which we described
. 3): Aborted sudden death, right bundle branel}
G Il Gardiol 1994; 24: 797.799 block, persistent ST segment elevation in leads
V1 to V3 and a completely normal beart. Dr. Nac-
carella argues that this case is similar to cases
previously reported by Martini et al. (4) and sug-
gests that this is a case of right ventricular dys-
plasia. We fully disagree with his comments and
Interpretations.



The «30 years ST war» between Repolarization army
and Depolarization partisans




Circulation. 1996;93:372-379

Cellular Basis for the
Electrocardiographic J Wave

Gan-Xin Yan, MD, PhD; Charles Antzelevitch, PhD
From the Masonic Medical Research Laboratory, Utica, NY.

Figure 1.

Tracings showing relation between
the spike-and-dome morphology
of the epicardial action potential
and the appearance of the J wave.
ECG; is a lead V5 ECG recorded
from the dog in vivo. ECG; is a
transmural ECG recorded across the
arterially perfused left ventricular
wedge isolated from the heart of
the same dog. Both display a
prominent ] wave at the R-ST
junction (arrows). The two upper
traces are transmembrane action
potentials simultaneously recorded
from the epicardial (Epi) and M regions with floating microelectrodes. The
preparation was paced at a basic cycle length of 4000 ms. The sinus cycle
length at the time ECG, was recorded was 500 ms. The electrocardiographic
J wave is temporally coincident with the notch of the epicardial action
potential. Although the M cell action potential also exhibits a prominent
notch, it occurs too early to exert an important influence on the
manifestation of the ] wave.

View larger version
» In this page »In a new window
» Download as PowerPoint Slide
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Genetic basis and molecular
mechanism foridiopathic
ventricular fibrillation

Qiuyun Chen'{, Glenn E. Kirsch'!, Danmei
Ramon Josep
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Ventricelar Sbrillation camses more than 300,000 sudden deaths
each year In the USA akne™. hmﬂy;-ntdm
cases, there are or canses lo
account for the eptsode, Classibed
ventricular sbrillation (IVF)' . A distinct group of IVF patients
has been found 1o present with a characteristic dectrocardio-
graphic patters” . Because of the small stze of most pedigrees
and the high tacidence of sudden death, however, molecular
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fumibies. We show that sodium chanmels the missense
mmtation Tecover from Inactivation -muwny.-unnl
and that the fobe
zon-fenctional Our reseits indicate that mutations in cardiac
Son-chanmed genes contribuie to the risk of developing IVE.
Ventricoar Abrillation ¥ the most common Gmse of sndden
@b dath. When it ocrs, there Is no candlac o, peripheral
pulss and biood prosmure are absent, and e patient boses co-
Daath s

controlied. IVF patients acamnt for 3% of survivars of ont-of-

Bospital cardiac arrest™. For patients who sarvive an eplode of IV,

@e rale of recurmence <an be as Righ as 25-30% (res 7, 17). A

distinct loct (ECG) Satnre, with right buzdie brazch
n

been dascribed for some patients with suddes and aborted cardiac
death dec 10 IVF'. Althongh the axact prevalence of IVF asso-
datod with REBE and ST ssgment devation i not known, dnicl
n Ecfgmm and Spain supgests that It accoants for 40—

60% of 2Bl IVF cases (Cata ot shown).
‘We stadlod sty small imBlcs and two sporadic patients with IVF
by ushg singke-strand conformation polymeephm (SSCF) and
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DINA sequence analyses %0 Sentify muations 0 known ica channed
encs, Indnding Se crdlac sodiem channal gene SCNSA. Two
aberrant SSCP conformers were dentifed 1n 2 afoctad members
In family KOO, one In exca 21 of SCNSA (data not shown) and the
other In eson 28 (Fg. 12, b)™. Nefther of the SSCP anomalies was

amalyss
the omer In @xca 28 (Fig. I these mutations lead to stbstitation
of an arginize by 3 tryplophan at codom 1,232 (repessented as
RIZZ2W: data not shown), which Iis In the extracenlar
between transmembrane ssgments S1 and 52 of domatn 111, and to
sebetitmtion of 3 Righly conserved threcalne by 2 meiontne at
@don 1,620 (T1620M: Rg. 1c) In the extracaikaiar loop betwaen 53
and 54 of domam IV. Stdles with sodium-channel speciic tosins
Indicted that the extracaikaiar loop batween DIVS3 and DIVSA s
impoetant for conpilng channd activation to st Inactivation™ =,
Addriozal SCNSA mutations were found In two IVF amiEks,
K007 and K2823. Abermant SSCP coaformers wire Sdentified tn
affocted Indvicuals of K0O7 (Fig. 22) and K2823 (Fg. ), but nat
In DNA ssmples from more than 150 coatrol Indivicuals (data not
showr). DNA sequencig reveaied that the abaomal SSCP band
identitod I KDO7 contained an Insertion of two AL,
which dismaptod the splice-doaor saquence of tatron 7 (refs 18, 22)
(Ag- 22). The abnormal tand Mdentified In K235 contaized 3
deleticn of 2 singhe maciotide (A) at codon 1,357 (R, 2b). This
deleticn results In an tn-frame stop codon &t &minates DIIUSE,
DIV/S1-S6, and @@ crboxy-terminal portion of the Grdic
sodium channel (Fig, 2h).
“The potential OfRI123ZWand T1620M mutations to
of IVF by
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Figure 4 The predicted seoondary structure of the cardiac sodium channel and

INa Sodium Channel (SCN5A)

locations of

ing IVF and 3 ar

(LQT). The channel consists of four putative transmembrane domains (DI-DIV),

Recetved 29 September: accepted 23 December 1997.

. Viskin, S. & B. ventricular

Kannel, W. B., Cupples, A. & D'Agostino, R. B. Sudden death risk in overt coronary heart disease: the
Framingham study. Am. Heart J. 113, 799-804 (1987).

. Willich, S. e al. Circadtan vartation 1n the incidence of sudden cardtac death in the Framingham heart

study population. Am. J. Cardiol. 60, 801-805 (1987).

. Trappe, H. ]. et al. Prognosis of patients with ventricular tachycardia and ventricular fibrillation: role

of the underlying etsology. . Am. Call. Cardiol. 12, 166174 (1988).

Am. Heart J. 120, 661-671 (1990).
Wichter, T., Bretthardt, G. & Borggrefe, M. In Candiac Arrhythmia: Mechanism, Diagnosis, and
Management (eds Podrid, P. |. & Kowey, P. R.) 1219-1238 (Willlams & wilkins, Maryland, 1995).

. Martinl, B. et al. Ventricular fibrillation without apparent heart disease: descriptson of six cases. Am.

Heart. J. 118, 1203-1209 (1989).

. Brugada, I, Brugada, R. & Brugada, P. Right bundle branch block, STsegment elevation in leads V1-

'V3: 2 marker for sudden death in patients without demonstrable structural heart disease. Circulation
96, 1151 (1997).

1998

with each domain containing six transmembrane segments (S1-S6). IVF
mutations are shown in green and LQT-associated mutations are in red.




The syndrome has a genetic background, but which

chromosome/s?, which genes?

CORRADO ET AL. JACC Vol 27 No. 2
February 1996:413 8

FAMILIAL CARDIOMYOPATHY AND SUDDEN DEATH

x
1 V z :lk ’) * IE
Figure 1. }'amlly pedigree. Numbers indicate cases. Circles represent
women and squares represent men. Arrowhead indicates the proband
Diagonal bars indicate deceased family members. Affected members

are represented by solid circles and squares. Nonzaffected and nonin-
vestigated members are represented by open and gray symbols,

respectively.
L Lz L3 [ L F Vi vz V3 Vs Vs Vs
2 A~ TAT -y~ - A - v A ,J P
S S -
B A-_ m)_‘ e Lelg Tt
4;:;1/, ,x *v -ijf/"ﬁ zm 5‘[ } T‘ J]'.L!—

i o e s e g e e S e o

Ea e
_J.’\ ,1/’\’4/’\ v«{\,—;ng YT :f I‘_AJ‘/\x{/w lr\ j/’x

v g b e g AT A e

Males predominance
Familial involvement
Autosomic with incomplete
penetrance heart disease

JACC Vol. 27. No. 2 443

February 1996:443-8

Familial Cardiomyopathy Underlies Syndrome of Right Bundle
Branch Block, ST Segment Elevation and Sudden Death
DOMENICO CORRADO, MD, ANDREA NAVA, MD, GIANFRANCO BUJA, MD,
BORTOLO MARTINI, MD, GIUSEPPE FASOLI, MD, LUCA OSELLADORE, MD,
PIETRO TURRINI, MD, GAETANO THIENE, MD, FESC

Padua, haly



The real world

» 80% fenotype + genotype -
* 15% fenotype + genotype +
* 5% genotype + fenotype -



and later to the syndrome (if
in time!)

« Dynamic ST elevation manly coved or saddle-like
 Different patterns also fo type 1



Dinamic ST behaviour (Sumiyoshi 1993)

30-50% of pts with ths syndrome. How many healthy subject with the ecg???

ST elevation
Coved
Saddle-like
Dome shaped




Case. 11 ase, “ase. 1 Case. 16

s

L

Case. 2§ Case. 26 ‘asc. SC. Case. 19 Case. 30

Figl. Lead V2 ECGs in patients with the characteristic Brugada syndrome ECG at the time of presentation. Twenty-
four patients had the ‘coved type’ ST-segment elevation and 6 patients had ‘saddle-back type’ ST-segment elevation.

Itoh Jap Circ J 2001







Table I ST segment abnormalities in lfeads V,—V

Type 1 Tyvpe 2 Tyvpe 3
J-wave amplitude =2 mm =2 mm =2 mm
T-wave Negative Positive or biphasic Positive
ST-T configuration Coved type Saddle back Saddle back

ST segment (terminal portion) Gradually descending Elevated =1 mm

Elevated <1 mm

1 mm =01 mV, the terminal portion of the ST-scgment refers to the latter half of the ST-scgment.

type 1 type 2 type 3

-

2 Il mV

Consensus Report

Figure 1 Precordial leads of
a resuscitated patient

with Brugada

syndrome. Note the dynamic
ECG changes in the course of a
couple of days. All three patterns
are shown. Arrows denote the J-
wave. The left panel shows a
clear type 1 ECG.

Between 7 February 1999 and 13
February 1999 types 2 and 3

Proposed Diagnostic Criteria for the Brugada Syndrome ~ This was not a classification but a case report!!

Wilde et al Circulation 2002



irt-d ) icular block QRS-fragmentation: Data from the
First-degree atrioventricular block on PRELUDE registry

basal electrocardiogram predicts future
arrhythmic

events in patients with Brugada
syndrome

Federico Migliore 2018

p = 0.000001
= QRS-f positive (n=25)
=== QRS-f negative (n=283)

Arrhythmia-free survival (%)

E

QRS-fneg. 283

QRS-fpos. 25

Priori et al. ] Am Coll Cardiol 2012;59:37-45

Calo 2018




Nagase, S., Kusano, K. F., Morita, H., et al. Epicardial electrocardiogram of the right
ventricular outflow tract in patients with Brugada syndrome using the epicardial lead.
JACC. 2002; 39:1992-5

In five patients with a Brugada-type
electrocardiogram (ECQG), local unipolar
electrograms were recorded at the epicardium
and endocardium of the RVOT. The duration of
the local electrogram after termination of the
QRS complex (DP) was measured before and
after class IC anti-arrhythmic drug
administration.

RESULTS A definite DP was observed at the
epicardium, but not at the endocardium.

After administration of a class IC anti-
arrhythmic drug, the DP at the epicardium was
prolonged from 38 +0 ms to 67 + 24 ms.
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Delise 2007: The first report of an E.A.M.
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Electroanatomical Correlation of Repolarization Abnormalities in
Brugada Syndrome

Detection of Type 1 Electrocardiogram in the Right Ventricular Outflow
Tract

Nagase 2010. Letter to JACC

In summary, our results show that positioning of ECG
electrodes at the RVOT can detect type 1 ECG in
patients with BrS.

The Inter Costal Space, that is associated with the
RVOT, can be different in each patient

PS: the first observations were made by
Eideken (1954) Calo (1955) and Naccarella
(1993)

B Type 1 (+) with pilsicainide

M Type1()

OType 1 (+) without pilsicainide
4" 1CS

DlType 1 (+) without pilsicainide
3% ICS

OType 1 (+) with pilsicainide
®Type 1 ()

3. The lead position manifesting type 1 ECG coin-

tricuspid annulus.




Prevalence of Brugada-type
electrocardiogram pattern by recording
right precordial leads at

higher intercostal spaces

Burak Hunuk, Alper Kepez, and Okan Erdogan
2012

Healthy male volunteers (n 504) between
18 and 55 years of age (37.3+10.7 years)
without known cardiac or metabolic
disorders were enrolled into the study.
After the standard ECG recording, two
other recordings were obtained by placing
the right precordial leads to the third and
second ICS.

There were 15 subjects (3%) who
displayed BTEP on their standard ECG
recordings. Number of cases displaying
BTEP increased to 25 (5%) and 38 (7.5%)
when the right precordial leads were
moved to third and second ICS,
respectively. Although none of the
subjects displayed type 1 BTEP on their
standard ECGs, three subjects displayed
type 1 BTEP on the third and four
subjects displayed type 1 BTEP on the
second ICS

 Our study revealed
that the prevalence
of typel-3 ECG 1n
healthy male
subjects was 7.5%
by placing the right
precordial leads to
higher ICS.
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CLINICAL STUDIES

ELECTROPHYSIOLOGY

Autonomic and Antiarrhythmic Drug Modulation of ST Segment
Elevation in Patients With Brugada Syndrome

TOSHIHISA MIYAZAKI, MD, HIDEO MITAMURA, MD, SHUNICHIRO MIYOSHI, MD,
KYOKO SOEJIMA, MD, YOSHIFUSA AIZAWA, MD,* SATOSHI OGAWA, MD

Tokyo, Japan

Drugs tested:

Ny . o o -norepinefrina
Table 1. Clinical and Electrocardiographic Characteristics of Four Male Study Patients .
, Arthythmis , - ‘ -metoxamina
Pt No. — ST QTe Interval CAG .
Age (yr) Syncnpf* Docymemcd oo _ 5"'3’“?“‘ F1cvatiin 7(_ma) "Ajh test) RVG Biopsy _lsoproterenolo
129 + SVI 'FISV [~V 410 Normal Onma NP NP
egaiv)  (62%) -propanololo
247 PVGs : =Y 390 Normal Normal NP NP .
[ncgative) (60%:) -Cdl‘OfOﬂlO
3l 'F -V B Normal Normal NA NA . .
(negative®)  (74%) -neostigmina
aud Normal Normal NP NP . .
(egative)  (39%) -acetilcolina
Ach test = acetylcholine provocation test for  coronary spasm { *ergonovine was used instead of acetylcholine); biopsy = histologic examination of D1 1 1
endomyocardial biopsy specimens taken from interv r septum; CAG = coronary angiogram; EF = ejection fraction; LVG = left ventriculogram; NA = not DlSOplramlde
available; NP = no particular findings; Pt = paticnt; = premature ventricular complexes; QTe interval = corrected QT interval; RVG = right ventriculogram _ : :
SVT ~ sustained monomorphic ventricular tachycar = ventricular fibrillation, Procalnamlde
-nicorandil
-mexiletine

During drug infusion
-verapamil



No adverse events.
The only possible conclusion is:

The subjects with this ecg resist to all drugs!!




5/5 intermittent
Type 1

4/7 1diopatic VF
0/10 controls

Brugada 1996

212 Sudden death

Ajmaline unmasks apparent right bundie branch block
nd ST segment elevation in V1-V3 in patients with
idiopathic ventricular fibrillation’

J. Brugada, P. Brugada ', R. Brugada 2. Arrhythmia Unit. Hospital Clinic.
University of Barcelona, Spain; ! Cardiovascular Center, OLV Hospital, Aalst,
Belgium; 2 Baylor College of Medicine, Houston, TX, USA

It has been described that an electrocardiographic (ECG) pattern of apparent
Right Bundle Branch Block (RBBB) and ST segment elevation in leads V1
to V3 is associated with sudden cardiac death (SD) in patients (pts) without
demonstrable structural heart disease. It has also been described that these
ECG abnormalities can transiently normalize during follow-up. To study whether
these ECG abnormalities can be unmasked by pharmacological interventions,
wo studied the effects of a single dose of i.v. ajmaline in the ECG of pts
with the described syndrome and transient normalization of the ECG and we
compared it with the effects on pts previously classified as "idiopathic ventricular
fibrillation® and with normals.

Methods: A single i.v. dose of 1 mgr/kg of ajmaline was administered during
5 min to: Group A) 5 pts with the BBBB + ST elevation + SD during transient
normalization of the ECG; Group B) 7 pts previously classified as “idiopathic
ventricular fibrillation”, and; Group C) 10 control pts with no history of syncope
or SD and no structural heart disease

Results: Ajmaline administration reproduced the ECG abnormalities previ-
ously observed but now transiently normalized in all pts in group A. Ajmaline
administration produced a.similar abnormal ECG pattern in 4 out of the 7 pts in
group B with “idiopathic ventricular fibrillation™. In none of the 10 control pts In
group C this pattern was observed after ajmaline administration.

Conclusions: Ajmaline administration is a simple tool to unmask the RBBB
+ ST segment elevation in pts previously diagnosed as idiopathic ventricular
fibrillation. Pending confirmation in a larger study group, these data suggest
that some of the pts previously diagnosed as "idiopathic ventricular fibrillation®
might suffer the RBBB + ST segment elevation + SD syndrome.

Fig. 5. A patient with the Brugada syndrome who suffered from aborted sudden death.
Panel A shows the typical electrocardiogram. In panel B the electrocardiogram has nor-
malized a few months later. Administration of intravenous ajmaline (panel C) uncovers
the abnormalities again. Patients with “idiopathic” ventricular fibrillation must be chal-
lenged with ajmaline or procainamide to uncover this syndrome

Brugada, J., Brugada, P., Brugada, R. Ajmaline unmasks right bundle branch block-like
and ST segment elevation in V1-V3 in patients with idiopathic ventricular fibrillation.

PACE (abstract) 1996, 19: 599



Incidence of events (VI/VF ICD recorded +SD) 1n patients
without previous cardiac arrest ((Mizusawa and Wilde 2012)

Spontaneous
Type 1

Brugeda et Brugadaet Brugada ot Eckardtet Takagiet Gustettoet Kamakura Probstet Delise etal Letssset Priorietal
al. 1998 al 2002  al.2003  al. 2005 &l 2007 &l 2009 etal 2009 al 2010 201 al 2011 2012

Pts(Nr.) 2 m 253 70 7% k4 108 8 174 12 137

4
fAu(m onths) 27432 27829 3141 34152 37x16 3021 48115 k<A 0 B4£34
(madian)

Drug-induced
Type 1

Brugadaet Brugada et Brugadaet Eckardtet Takagiet Giustettoet Kamakura Probstet Delseetal Letsaset Priorietal
al 1998 al 2002 al 2003 al 2005 al 2007 al 2009 etal 2009 al 2010 20m al 2011

Prs(Nr) 0 7 0? 83 7 66 % 3% 146 21




EDITORIAL COMMENTARY
Everybody has Brugada syndrome until proven otherwise? @) o

Sami Viskin, MD,” Raphael Rosso, MD,” Limor Friedensohn, MD,” Ofer Havakuk, MD,”
Arthur A.M. Wilde, MD, PhD'

From the "Tel Aviv Sourasky Medical Center and Sackler School of Medicine, Tel Aviv University,
Tel Aviv, Israel, and "Heart Center, Academic Medical Center, Amsterdam, The Netherlands.

e In Europe, 70% of patients diagnosed with “asymptomatic Brugada
syndrome” received this diagnosis after a positive ajmaline test.
Today, the most common reason for implantable cardioverter-
defibrillator (ICD) implantation for Brugada syndrome in
asymptomatic patientsis “a positive ajmaline test with inducibleVF
during electrophysiologic studies.”



Drugs Proscription In BS

e Drugs to be avoided by Brugada
syndrome patients

« The following drugs have been associated
with arrhythmias and the typical (type-1)
Brugada syndrome ECG. Therefore the
BrugadaDrugs.org Advisory Board
strongly advices to avoid these drugs in
Brugada syndrome patients or to use
these drugs only after extensive
consideration and/or in controlled
conditions.

Please cite as
Postema et al. Heart Rhythm 2009;6:1335-41 (PubMed ID 19716089)
and/or Postema et al. Europace 2013;15:1042-9 (PubMed ID 23533266)



Drugs and Brugada syndrome patients: Review of the literature,
recommendations, and an up-to-date website
(www.brugadadrugs.org)

Pieter G. Postema, MD,* Christian Wolpert, MD,T Ahmad S. Amin, MD,¥ Vincent Probst, MD, PhD,T
Martin Borggrefe, MD, PhD,T Dan M. Roden, MD,% Silvia G. Priori, MD, PhD,” Hanno L. Tan, MD, PhD,**
Masayasu Hiraoka, MD, PhD,** Josep Brugada, MD, PhD,Tt Arthur A. M. Wilde, MD, PhD*#

RESULTS The literature search yielded 506 reports for consideration.

Drugs were categorized into one of four categories: (1) drugs to be avoided (n 18);
(2) drugs preferably avoided (n 23); (3) antiarrhythmic drugs (n 4); and (4)
diagnostic drugs (n 4).

Level of evidence for most associations was C (only consensus opinion
of experts, case studies, or standard-of-care) as there are no randomized
studies and few non-randomized studies in Brugada syndrome patients

“Our study does not provide information about the incidence of drug induced
Brugada syndrome. Publication bias may have resulted in significant overestimation
of the mortality”

2009 hearth & rhythm



Drug-induced Brugada ECG

o - ECG pattern induced by drugs, often at toxic level.



Use of Nonrecommended Drugs in Patients
With Brugada Syndrome: A Danish
Nationwide Cohort Study
Camilla H. B. Jespersen 2023

* No significant association between any non recommended BrS
drug use after diagnosis and risk of all-cause mortality was
identified (OR, 3.39 [95% CI, 0.7-19.6], P=0.14);
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Let’s go back

 Fibrosis of the RV myocardium and of the conduction
system



A HISTOPATHOLOGICAL STUDY ON THE CONDUCTION SYSTEM OF
THE SO-CALLED “POKKURI DISEASE”
(SUDDEN UNEXPECTED CARDIAC DEATH OF
UNKNOWN ORIGIN IN JAPAN)

Kon GoTton

Fibrosis with a significant reduction of conduction fibers was observed in
the sinoatrial node and junction between the node and atrial muscle fibers in
6 cases. Abnormal course and branching of the sinus node artery was seen in
6 cases of which 3 had no penetration of its main branch into the node.
Some pathological lesions exsisted in the atrioventricular conduction system
in 4 cases: 2 had fibrotic lesion in the distal bundle of His and proximal left
and right bundle branches which were sandwiched between the abnormal
conal muscle and the summit of ventricular septum, Remaining 2 had
lipomatous partial interruption in the mid- and distal bundle of His. Simul-
taneous involvement of sinoatrial node and the atrioventricular conduction
system was observed in 4 cases. One of such cases showed abnormal ECG
consisted of a left axis deviation and right bundle branch block.

As a conclusion, pathological lesions in the conduction system are
revealed in more than half of cases of “Pokkuri disease”. The pathgenesis
seems to be related to minor anomalies such as abnormal sinus node artery,
abnormal conal muscle situation.

Histopathology of Conduction System of the “Pokkuri Disease”

Multi-bronching  12.3.4.5.6.

U-turn 2.3
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SAn-artery "

SAn-ortery

conus

Abnormel
S muscle

1.3
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12---.7 Cose number A Fibrosis 3858 Lipomatosis
Fig.12. Changes of the cardiac conduction system found in 7 autopsy cases of Pokkuri
disease.

Case 1,2, 3,4, 5 and 6 show the fibrosis at the SA-node.
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distal portion of the bundle of Hiss.
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Fig.1. Sinus thythm with left axis deviation of the QRS vector of over ~30"and com-
RBBJ



Guy Hughes Fontaine raccontava che nel 1999..

Cet aspect ECG évoque
un Infarctus Antérieur
ECG de Type | non accompagné de variations
enzymatiques. Il est variable
dans le temps

Vi AN AN

Fig 123 : Syndrome de Brugada ayant conduit a une mort subite.
L histologie considérée un moment comme normale montre une dissociation des fibres en deux contingents
épicardique et endocardique d’orientation différentes avec un peu de fibrose

La morte subite dans le Jeune et de I’athlete. G. Fontaine 2010



Right Ventricular Fibrosis and Conduction Delay in a
Patient With Clinical Signs of Brugada Syndrome
A Combined Electrophysiological, Genetic, Histopathologic,
and Computational Study. (Circulation. 2005;112:2769-2777.)

R Coronel,S Casini, T Koopmann, FJ.G. Wilms-Schopman, A O. Verkerk, J R. de Groot,
Z Bhuiyan, C R. Bezzina, M W. Veldkamp, A C. Linnenbank, A C. van der Wal, HL. Tan, Pedro Brugada, Arthur A.M. Wilde, J M.T. de Bakker,

In this patient with BS, conduction slowing based
on interstitial fibrosis, but not transmural
repolarization differences, caused the ECG signs .

Conclusions

At least in some cases of BS, subtle structural
interstitial changes that are undetectable by
routine diagnostic procedures may underlie both
e g the ECG changes and the propensity

for life-threatening arrhythmias. Our study
provides evidence in support of the delayed-
activation hypothesis for BS.

Localized conduction delay in the RVOT
epicardium may provoke the Brugada sign.




Fibrosis, Connexin-43, and Conduction
Abnormalities in the Brugada Syndrome. Jacc 2015

Koonlawee Nademanee, MD,* Hariharan Raju, PHD,y Sofia V. de Noronha, PHD,y Michael Papadakis, MD,y
Laurence Robinson, MBBS,y Stephen Rothery, BSC,z Naomasa Makita, MD,x Shinya Kowase, MD,k
Nakorn Boonmee, MD,{ Vorapot Vitayakritsirikul, MD,{ Samrerng Ratanarapee, MD,# Sanjay Sharma, MD,y
Allard C. van der Wal, MD,** Michael Christiansen, MD,yy Hanno L. Tan, MD,** Arthur A. Wilde, MD,**zz
Akihiko Nogami, MD,xx Mary N. Sheppard, MD,y Gumpanart Veerakul, MD,{ Elijah R. Behr, MDy

METHODS Six whole hearts from male post-mortem cases of unexplained
sudden death (mean age 23.2 years) with negative specialist cardiac autopsy
and familial BrS. An in vivo study was undertaken on 6 consecutive BrS patients
(mean age 39.8 years, all men) during epicardial RVOT ablation for arrhythmia
via thoracotomy. Abnormal late and fractionated potentials indicative of
slowed conduction were identified, and biopsies were taken before ablation.
RESULTS Collagen was increased in BrS autopsy cases compared with control
hearts. Fibrosis was greatest in the RVOT and the epicardium . Autopsy and in
vivo RVOT samples identified epicardial and interstitial fibrosis. This was
collocated with abnormal potentials in vivo that, when ablated, abolished the
type 1 Brugada electrocardiogram.

CONCLUSIONS BrS is associated with epicardial surface and interstitial fibrosis
and reduced gap junction expression in the RVOT. BrS is also associated with
increased collagen throughout the heart. Abnormal myocardial structure and
conduction are therefore responsible for BrS.

w




Subepicardial Cardiomyopathy: A Disease Underlying J-Wave Syndromes and |diopathic

Ventricular Fibrillation
OPLACE?ZS

Chris Miles, Bastiaan J. Boukens, Chiara Scrocco, Arthur A.M. Wilde, Koonlawee Nademanee, Michel Haissaguerre, Ruben Coronel, and Elijah R. Behr. 2023
PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE

Structural heart disease

Genetic risk: SCN5A or ACM rare variant
Common genetic variation ERS
\ vi /P
Reduction in [ ) , v Echo
Na* current ) v
Impaired subepicardial A/ I /7
Delayed conduction reserve Lo 2 4
conduction [ L \ / 3 4
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Figure 1. Proposed mechanisms and modulating factors underlying arrhythmogenesis in the Severity of structural abnormalities

subepicardial cardiomyopathy, giving rise to BrS, ERS, and idiopathic VF. ACM indicates
arrhythmogenic cardiomyopathy; BrS, Brugada syndrome; ERS, early repolarization syndrome; and VF,

Figure 3. Detectability and severity of structural abnormalities in BrS, ERS, and ACM with respect to
ventricular fibrillation.

cardiac diagnostic modalities. ACM indicates arrhythmogenic cardiomyopathy; BrS, Brugada
syndrome; ERS, early repolarization syndrome; iVF, idiopathic ventricular fibrillation; and MRI, magnetic
resonance imaging. Adapted from Boukens et al% with permission. Copyright © 2020 Elsevier.




Left Ventricular Abnormal Substrate in Brugada Syndrome

Ghassen Cheniti, Michel Haissaguerre 2023
OPLACEZS

PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE

CENTRAL ILLUSTRATION Left Ventricular Substrate in Brugada Syndrome

22 patients with Brugada syndrome
High-density epicardial biventricular mapping
Wide genetic screening to identify

SCN5A mutation and common risk variants
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Abnormal left ventricular substrate = 10 (45%) Higher PRS
SCN5A mutation = 70% Atrioventricular and intraventricular
Larger RV substrate with inferior RV involvement in all cases

conduction abnormalities
Cheniti G, et al. J Am Coll Cardiol EP. 2023;9(10):2041-2051.

(Top) Electrocardiogram showing type 1 Brugada pattern. (Bottom Left) Epicardial anterior, inferior and left lateral views showing abnormal epicardial substrate.
(Bottom Middle) Polygenic risk score showing higher score in patients with left ventricular substrate. (Bottom Right) Abnormal conduction identified in a subset of

patients with left ventricular involvement. The arrows show areas of expected epicardial exits from the right and left posterior fascicles. LV = Left ventricle;
PRS = polygenic risk score; RV = right ventricle.




Local Depolarization Abnormalities
Are the Dominant Pathophysiologic Mechanism
for Type 1 Electrocardiogram in Brugada Syndrome
A Study of Electrocardiograms, Vectorcardiograms, and
Body Surface Potential Maps During Ajmaline Provocation
Postema, Wilde A, JACC 2010

e Conclusions: The type 1 BrS ECG is characterized
predominantly by localized depolarization
abnormalities, notably (terminal) conduction delay in
the RV.

e The BS is a cardiomyopathy

War is over!



Hippocratic Oath: not only a
superstitious gesture but a
serious scientific commitment
for all the following Medical and
scientific work

Delos Island, september 1968

Andrea Nava, Raffacllo Chioin, Luciano
Schivazappa, Paolo Stritoni

Andrea Nava, the father of modern clinical arrhythmology. Chapeu!



Last and Final paper on the Nava syndrome

Journal of
nical Medicine

The History of the Precordial Early Repolarization and Sudden
Death Syndrome, Lately Named Brugada Syndrome

Bortolo Martini

M) Chock for updates Keywords: Brugada syndrome; precordial early repolarization syndrome; sudden death

1. Introduction

J.Qm o

https://doi.org/10.3390/jcm15103903

3590 1510

Good morning bortolo, I have now read your manuscript
and as you may anticipate I agree with you. This has
been the case, maybe not from the very beginning, but
early enough. My take home message from this type of
cases is that a syndrome should not be named after
someone but should have a descriptive title (like Long
QT syndrome). Otherwise, researchers become blind for
development (or they are emotionally to much involved
as the Brugada brothers are). They are not open
anymore to any other thoughts, and that is why they
don't accept BrS as a disease in the CMP spectrum,
despite the overwhelming evidence we have today

Very best
Arthur A. Wilde



