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How much do we need to provoke? Challenges and opportunities in
refining the pharmacological tests to unmask Brugada syndrome
Sudden cardiac death(SCD) is a particularly traumatic event
especially when it strikes healthy young individuals. SCD is a com-
mon outcome in many structural heart diseases and ischemic heart
diseases. 5e15% of SCD victims fail to demonstrate any structural
heart problems in autopsy [1e3]. The term idiopathic ventricular
fibrillation(IVF) had been first used in 1997 in an attempt to stan-
dardize the clinical evaluation and management of survivors of
out of hospital cardiac arrest with structurally normal heart [4].
The past 2 decades have witnessed an increasing understanding
of genetic channelopathies among this cohort of IVF. However,
incomplete penetrance and variable levels of expressions of the ge-
netic mutations made the distinctive electrocardiologic patterns of
these disorders concealed many a times [5].

Brugada Syndrome(BrS) is an arrhythmogenic channelopathy
characterized by a loss of function mutations affecting the
sodium(Na) Channels or rarely a gain of function affecting the Ito
type of Potassium channels [6e8]. However, genetic testing could
identify disease causing mutations only in 30% of the cases of
phenotypical BrS [9]. Typical “Type 1” BrS is characterized by ST
segment elevation which has a ‘Coved up’ morphology along with
a partial right bundle branch block(RBBB) in the right precordial
leads (V1to V3). This ECG pattern however could be intermittent
andmay be unmasked by pharmacological challengewith Na Chan-
nel blockers like Flecainide, Ajmaline, Procainamide or Pilcicainide.

The only effective therapy in high risk individuals is implanta-
tion of ICD as no effective drug therapy has been definitely proven
to reduce the burden of SCD. Risk assessment is crucial in deciding
management of suspected BrS patients.

Pharmacologic challenge tests: Utility in the real world.
The utility of sodium channel blockers to unmask the ECG

pattern of type 1 Brugada syndrome was first demonstrated by
Miyazaki et al., in 1996 where they injected procainamide in 3 pa-
tients with nondiagnostic ECG and all the 3 developed type 1 Bru-
gada pattern in few seconds [10].

Later Brugada et al. demonstrated 100% sensitivity of ajmalin
challenge in 34 cardiac arrest survivors with intermittent Brugada
pattern in ECG [11]. The excellent sensitivity of sodium channel
blockade in unmasking Brugada pattern has lead to widespread
acceptance of this test in “diagnosing” Brugada syndrome.

Multiple studies have demonstrated false positive results to so-
dium channel blockers, anywhere between 4% and 12% depending
on the agent used and also the location of the chest leads placement
for ECG recording [12].

Observational data from large patient series have demonstrated
that the disease is less aggressive than initially thought, and the
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annual incidence of cardiac arrest between 1% and 2%. Presence
of spontaneous type1 ECG, together with history of syncope identi-
fied high risk subgroup requiring ICD therapy [13,14].

The long term risk of patients with BrS diagnosed by drug chal-
lenge tests is significantly lower than those with spontaneous
type1 BrS and hence J wave syndromes expert consensus confer-
ence report suggests the development of type1 St segment eleva-
tion in response to sodium channel block challenge should be
considered as “probabilistic, rather than binary” [15].

In this issue of IPEJ, Rai et al. [16] presents an interesting obser-
vation based on changes in limb lead II in patients undergoing Fle-
cainide challenge. Features suggesting a shortened phase 2 and 3 of
repolarization in lead II evidenced as shortened ST segment, short-
ened ST/QT ratio and lack of an isoelectric segment along with a
slurred QRS complex predicted a positivity of flecainide challenge
quite accurately, in their retrospective analysis which was tested
prospectively and they were successful in duplicating the results
with 100% sensitivity and a 100% negative predictive value. This
would make this observation an ideal screening tool for suspected
BrS when a drug challenge is contemplated. However, more than
three fourths (78%) of the tested cohort were asymptomatic and
it raises a question if a drug challenge is indicated in this patients
and how to confirm if the positive results are true positives. With
very few patients with symptoms, this hypothesis needs further
testing in a prospective fashion in indicated population. The reason
why the authors selected lead II also remains less clear along with
the question of similar changes were present in other inferior leads
viz. leads III and aVF.

The biggest challenge in managing BrS is about asymptomatic
individuals. Sodium channel blockade can provide amore definitive
diagnosis especially in those with type 2 and 3 ECG patterns, but no
therapeutic intervention is recommended in this subset since the
long term risk in this subgroup is significantly lower than those
with spontaneous type 1 pattern. The emotional consequences of
a patient who is undergoing a test which could yield a positive
test and not followed by a definitive therapy also needs to be
addressed and ultimately it should be an informed decision from
the patient himself. If the added information from lead II changes
help to screen cases more efficiently, it would avoid unnecessary
testing and associated economic and emotional consequences.
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