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Abstract

One third of Wolff-Parkinson-White Syndrome (WPW) patients 
develop atrial fibrillation (AF). Amiodarone is a commonly used 
drug for AF control in this scenario. The use of amiodarone can lead 
to Ventricular Fibrillation (VF) in some of these patients. Here we 
report and discuss a case of a WPW patient who went into cardiac 
arrest shortly after amiodarone infusion was started.
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Introduction

Atrial fibrillation (AF) is frequent in patients with Wolff-Par-
kinson-White Syndrome (WPW). Accessory pathways with 
a very short anterograde refractory period may lead to rapid 
atrioventricular conduction resulting in AF degenerating 
into ventricular fibrillation (VF) [1]. Atrioventricular nodal 
blocking agents, such as verapamil, are contraindicated in 
rapid pre-excited AF because of their potential to accelerate 
anterograde conduction over the accessory pathway leading 
to VF. In this case report, we present a patient who came to 
the Emergency Department (ED) with pre-excited AF who 
developed VF during amiodarone infusion.

Case Report

A 31 year-old male patient arrived at the ED complaining of 
palpitations for the last hour. Clinical evaluation demonstrat-
ed no signs of hemodynamic compromise (blood pressure 
130/80 mmHg; heart rate of 157 bpm). The electrocardio-
gram (ECG) revealed an irregular wide complex tachycardia 
with variable QRS duration in each beat and a forward axis 
on the horizontal plane. All this features were compatible 
with AF with ventricular pre-excitation (Fig. 1A). Due to the 
hemodynamic stability, intravenous amiodarone was admin-
istered (150 mg over first 10 minutes, followed by a dose of 
1 mg/min). The patient developed VF (Fig. 1B) soon after 
the bolus was terminated, which was reverted with electrical 
defibrillation. A sequential ECG showed WPW pattern with 
a left lateral pathway. The patient was referred for an electro-
physiological study. Due to the initial presentation, radiofre-
quency ablation was indicated and it successfully terminated 
the conduction through the by-pass tract (Fig. 2).

Discussion
  
WPW consists of an accessory pathway between the atrium 
and the ventricle. There is a higher incidence of arrhythmias 
and sudden death in these patients. Sudden death incidence 
is 0.02% [2] per year. The mechanism of death is probably 
AF that degenerates into VF. AF affects approximately one 
third of patients with WPW [1]. The evolution to VF is rare; 
however, this may be precipitated by the use of nodal block-
ing agents, such as calcium channel blockers.

Amiodarone is a class III antiarrhythmic that is recom-
mended for the management of pre-excited AF by the latest 
guidelines [3]. This makes amiodarone a commonly used 
drug for AF control in this scenario. However, Tijunelis and 
Herbert [4] published an article objecting to amiodarone 
indication as a first line treatment in WPW patients in AF. 
Simonian et al [5] also challenged amiodarone superiority 
over procainamide in controlling AF in WPW patients. They 
point out the fact that there is no properly conducted trial 
of amiodarone and procainamide that justify their use. Also, 
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there are important differences between the drug dosages, 
routes of administration and primary outcomes in the cur-
rently available data [5].

In our case, amiodarone was promptly used in intrave-
nous infusion to convert to sinus rhythm, to control the ven-
tricular rate and prevent degeneration to VF. However, the 
case outcome was unexpected. There is evidence that until 
conversion to desethylamiodarone, intravenous amiodarone 
acts predominantly as a beta-receptor antagonist and, as 

such, blocking the AV node. This may explain why amioda-
rone is associated with conversion of AF to VF. However, the 
arrhythmogenic mechanism is not completely understood 
and the following hypothesis may explain this conversion: a) 
amiodarone may favor conduction over the accessory path-
ways by slowing or blocking conduction into the atrioven-
tricular node and decreasing concealed retrograde conduc-
tion into the accessory bypass tract by normally conducted 
beats [6], b) hypotensive action of amiodarone or its solvent 

Figure 1. A) 12-lead-ECG showing pre-excited AF with fast conduction through the accessory pathway. The QRS morphology 
during AF suggests the presence of a left-lateral by-pass tract. B) VF Shortly after the amiodarone infusion started.
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which might trigger beta-adrenergic receptors, increasing the 
cardiac chronotropy and decreasing the anterograde refrac-
tory period of the accessory pathway [7].

The success rate of amiodarone infusion for converting 
AF to sinus rhythm is the same as placebo in the firsts two 
hours after the beginning of AF, although significant efficacy 
was found after 6 to 8 hours. Due to this fact, a meta-analy-
sis compared amiodarone against flecainide at 1 to 2 hours, 
demonstrating that the latter drug is significantly more ef-
fective than amiodarone. Although at 24h both drugs were 
equally effective in converting AF to sinus rhythm [8].

An alternative for the conversion of recent-onset (dura-
tion of 3 to 48h) AF is Vernakalant, a new drug that is still 
under FDA’s investigation for approval. This drug pharmaco-
logically differs from others agents because its action seems 
to be directed selectively to potassium currents of the atria, 
resulting in a prolongation of atrial action potential not sig-
nificantly affecting the QT interval or ventricular refractory 
period. Therefore, proarrhythmic effects may be minimized. 
The benefits of early cardioversion include a reduction in the 
risk of recurrent AF and less need for long-term anticoagula-
tion or delayed electrical cardioversion. The major benefit 
of amiodarone on recent-onset AF is slowing the heart rate 
within the first 90 minutes, which may provide symptom re-
lief in some patients, including those who did not convert to 

sinus rhythm.

Conclusion

Amiodarone may not the best first line durg for every AF 
patient and, there is little justification for using amiodarone 
in the ED to convert AF in a timely fashion in WPW patients. 
Electrical cardiversion should be the first choice in this clini-
cal scenario. A randomized controlled clinical trial directly 
comparing amiodarone and procainamide in WPW patients 
is necessary.
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