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The ECG in Brugada
syndrome

- Prolonged PR
- RBBB

- ST segment T

- Negative T waves




Ventricular arrhythmias in Brugada syndrome




History

o 1st patient identified in 1986

o 1st abstract including 4 patients Iin
1991 (Brugada P, Brugada J. PACE)

e 1st paper including 8 patients in 1992
(Brugada P, Brugada J. JACC,; 20,
1391-6)
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November 15, 1992:1391-6

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*f

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 1992,20:1391-6)
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April 1996:1061-70

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




1991 NOV
5

g
i i
R
TR
AL
il
[}

1992 FEB MAY AUG

Figure 5. Spontaneous changes on the electrocardiogram in a patient with Brugada syndrome. Note how
the ST elevation changes. On February 1993 the electrocardiogram was completely normal (arrow).
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Type2 & 3
“Saddle back”
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|.V. antiarrhythmics can unmask the ECG
abnormality
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Brugada et al. Circ. 2000
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GENETICS

« |dentification of first gene in 1998::
- (a-subunit of sodium channel) on chrom. 3
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@ Brugada /Conduction Disease

To date, > 200 different :> Loss of function of sodium channel
mutations identified in SCN5A%. Only identified in = 18-30% of cases

1. Chen, Brugada et al. Nature 1998



MOLECULAR STUDIES

Low incidence SCN5A mutations/BS—>genetic heterogeneity

Sodium cardiac channels Potassium cardiac channels Calcium cardiac channels

¥ | Na* ¥ ICa** AND/OR A lto A Other IK



N = 361 patients

Mean age = 44.5 £16 years

285 male (78.9%) and 76 female (21.1%)

58% asymptomatics, 19% syncope, 22% SD

ECG basal diagnostic in 288 patients (80%) and in
73 patients (20%) with Class | drug



* |CD In 188 patients (52%)

 During a follow-up of 65 + 46 months, 116
patients (32%) had major events (SD or
documented VF).




Major events (SD or VF) depending on gender
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Log-rank<0.003




Females
(n=112)

Age at diagnosis (y) 48+ 18 0.09

Symptoms (%) 0.04
- None 206 (76) 95 (85)
- Syncope 49 (18) 16 (14)
- Aborted SD 17 (6) 1(1)

ST-segment elevation
Type of ECG at baseline
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Patients with type-1 ECG

(n=151)



K esults: Follow-up

e Fol

low-up: 58 + 48 months.

e Cardiac events: 34/384 patients (8.9%).

* Males: 31/272 (11.6%) p=0.003
* Females: 3/112 (2.8%)

Free of SD or VF
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Major events (SD or VF) depending on previous
symptoms

Asintomaticos

Muerte subita

Log-rank<0.0001




Athlete’s ECG




Differential diagnosis

4% athletes have right precordial leads ST
segment elevation

Max ST elevation 3.2 vs 3.1 mm
STj/ST80 ratio 0.7 vs 1.6

A ST}J/ST80 ratio < 1 has 87 sens and 100
spec In identifying athletes

Corrado et al



Brugada ECG Athlete’s ECG
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http://www.csc.es/hc/castellano/index.htm

Correct ECG recordings
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Survival depending on ECG

1,019

ECG

—
Class | AAD

abnormal

—
basal abnormal

0,0

Age (years)




Brugada and sport

» Most SD episodes occur in late evening and
at night, only anecdotal episodes occurring
during effort

« Most ICD episodes occur In late evening at
at night. Only inappropriate therapies
recorded during effort.



Brugada syndrome and exercise

In the majority of BrS patients, the malignant ventricular arrhythmias occur at
rest and, in many cases, at night as a consequence of an increased vagal activity

and/or withdrawal of sympathetic activity.

Circadian pattern of VF episodes in patients with Brugada syndrome.
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It can be hypothesized that enhanced adrenergic tone such as occurring during
sports activity can have an inhibitory effect and reduce SD risk.



Appropriate ICD therapies
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Isoproterenol: normalises ECG
and Is the recommended
treatment in electrical storms

Isoproterenol



Sports and Brugada Sd.

» Vagal predominance ?




Brugada syndrome and exercise

Increased vagal predominance as a consequence of chronic athletic conditioning may
eventually enhance the propensity of athletes with BRS to die at rest, during sleep, or
during the recovery after exercise.

ST level augmentation by exercise
Post exercise 0 min
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Stress test and Brugada syndrome

«  Augmentation of ST-segment elevation during recovery was specific for patients with BrS.

« Significantly larger heart rate drop compared with patients who did not show augmentation of the
ST segment (higher parasympathetic activity ?)

« ST-segment augmentation at early recovery during exercise testing was an independent predictor
of subsequent cardiac events

Peak Recovery Recovery
exercise exercise 3min 6 min

Makimoto H, et al. Augmented ST-segment elevation
during recovery from exercise predicts cardiac events in
patients with Brugada syndrome. Journal of the
American College of Cardiology. 2010;56:1576-1584




lonic mechanisms responsible for the phenotype of the Brugada
syndrome are temperature dependent. Circ Res. 1999.
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Elevation of body temperature during high intensity efforts could potentially
trigger fatal arrhythmias in these patients.



Brugada Syndrome Masquerading as Febrile Seizures

Jonathan Robert Skinner, MB, ChB, FRACP, FRCPCH, MD=.b, Sec-Kyung Chung, B5c®<, Carey-Anne Nel, BSc, MSc(Med)bd,
Andrew Neil Shelling, BPhEd, BSc, PhD*#, Jackie Robyn Crawford, NZC52F, Neil McKenzie, ME, ChB, FRACP=,
Ralph Pinnock, MB, ChB, DCH{SA), MHSc, FRACP!, John Kerswell French, BMedSc, MB, ChB, MSc, PhD®2, Mark lan Rees, BSc, PhDBP
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Recommendations

Based on the potential risk of lethal arrhythmias secondary to hyperthermia
and to increased vagal tone and/or abrupt cessation of sympathetic activity, the
Recommendations for Physical Activity and Sports Participation of the
European Society of Cardiology and American Heart Association indicate
abstinence from most competitive sporting activities with the exception of
those involving a low static and dynamic component.



Recommendations

However, no association between physical exercise and SD has been clearly
established in BrS. For this reason, both the 2" BrS Consensus Conference,
the 2013 Expert Consensus on inherited primary arrhythmia syndromes and on
the management of arrhythmias in the pediatric population provide no
guidelines regarding the limitation of sports in this pathology.



Sports recommendations

* No sport restrictions except for:
— |CD recipients (contact sports)



Practical case

 Athlete with the suspition of Brugada syndrome

— Confirm diagnosis
« Basal ECG using different intercostal spaces recordings
e Drugtest ECG
» Exclude other pathologies (Echo, MRI)
« Family screening
 (Genetic testing
— Stablish risk stratification
« EP testing
— Perform risk assesment during sport practice
 Stress test



Conclusions

Since the discovery of BrS, there has been considerable progress in the
understanding of various aspects of this disease.

There are still many controversies and unanswered questions regarding this ion
channelopathy including safety during sports participation.

Future research will hopefully provide solutions and help characterize the BrS
in more detail.

Until then common sense should be used to make recommendations
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