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An optimized long QT syndrome differentiating protocol:
A new indication for wearable cardioverter-defibrillator vests
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A 29-year-old female diagnosed with ventricular
tachycardia (VT) was transferred to our depart-
ment for emergency ablation. She had been
suffering from infrequent syncope since she was
21 years of age. The unexplained syncope almost
always occurred after the patient suddenly
awoke. Her past medical tests had excluded
central nervous system, carotid artery or struc-
tural heart disease, heart rhythm disturbances,
and afamily history of sudden deaths. She was
not taking any drugs.

Nine months after childbirth, she was
admitted to another center due to a series
of syncopal episodes. A Holter electrocardio-
graphic (ECG) monitoring showed 20 300 ven-
tricular extrasystoles (VEs) in 24 hours along
with 291 non-sustained VT episodes lasting
up to 17 seconds, triggered by VEs with a very
short coupling interval (Figure 1A, B). She re-
ceived a 9 g loading dose of amiodarone and
metoprolol, resulting in complete arrhythmia
suppression.

At our department, neither VEs nor VTs
were found during her hospital stay and an
ablation procedure was canceled. Twelve-
lead ECGs showed a sinus rhythm of 60 beats
per minute and a corrected QT interval
(QTc) of 540 ms with low amplitude, bifid T
waves in the absence of electrolyte imbal-
ance (Figure 1C, D). Her clinical history was
matched to subtype 2 long QT syndrome
(LQTS). According to the European Society of
Cardiology guidelines, an implantable cardi-
overter-defibrillator (ICD) was considered as
she continued to be at risk of cardiac arrest
due to QTc >500 ms [1], though in addition,
drug-induced LQTS was very likely. Therefore,
it was decided to discontinue amiodarone,
prescribe a non-cardioselective B-blocker, and

verify QTc after a 3-month washout period.
During this waiting time, she was protected
by using a wearable cardioverter-defibrillator
vest (WCD; LifeVest 4000, Zoll, Pittsburgh,
PA, US). Twelve weeks following discharge
the patient was awakened suddenly by her
crying child and lost consciousness. The WCD
registered ventricular fibrillation (VF) which
was successfully cardioverted (Figure 1E). Her
QTc was not shortened, and she was finally
diagnosed with LQT2 and a transvenous ICD
was implanted. No VT/VF was registered on
3-month follow-up.

Inherited LQTS, which results in cardiac
ion channel abnormalities, is present in 1 in
every 2000 births [2]. Acquired LQTS is usually
caused by drugs or electrolyte abnormalities
and occurs in 2.0%-8.8% of patients who are
prescribed anti-arrhythmic drugs. In particu-
lar, Vaughan-Williams classification category
Il antiarrhythmic drugs, including amiodar-
one, carry the risk of causing proarrhythmic
effects due to QT prolongation [3]. In the
presented case differential diagnosis included
congenital and amiodarone-induced LQTS. It
was presumed that QT shortening after the
amiodarone washout period, along with VEs
ablation would allow the patient to avoid an
ICD implant. WCD is best suited for clinical sce-
narios in which the risk of VT/VF is temporary
or to bridge the patient to a more definitive
treatment [4, 5]. To the best of our knowl-
edge this is the first described use of WCD for
a patient with suspected drug-induced LQTS,
and, therefore, a temporarily elevated risk of
VT/VF. We believe that LQTS differentiating
protocol should include a WCD prescription
throughout the whole drug washout period
to avoid life-threatening arrhythmic events.
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Figure 1. A 12-lead Holter electrocardiographic
(ECG) monitoring strip showing an episode of
nonsustained duomorphic ventricular tachycardia
(A) and duomorphic ventricular extrabeats of the
same morphology with a very short coupling in-
terval superimposed on the T wave of a preceding
beat (the “R-on-T” phenomenon) (B). A 12-lead
ECG registered at 50 mm/s paper sweep speed
presenting prolonged to 540 ms QT interval

along with bifid T-waves that are asymmetrical
and of low amplitude (C, D). The rhythm strip
recorded by a wearable cardioverter-defibrillator
vest showing ventricular fibrillation cardioverted
with a 150-J biphasic shock delivery, resulting in
restoration of sinus rhythm (E)
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