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N ormalleft ventricular function does not protect against
propafenone-induced incessant ventricular tachycardia
R. N. SCOTT MILLAR,

J. B. LAWRENSON, D. A. MILNE

Abstract Propafenone is a class Ic anti-arrhythmic agent
with mild B-blocking properties which has recently becom.e available in South Africa. We have
used the drug in 3 patients with sustained
m.onomorphic ventricular tachycardia not due to
ischaemic heart disease. All had norm.al left ventricular function; 1 had Wegener's granulom.atosis
and 2 had arrhythm.ogenic right ventricular dysplasia. In the latter 2, propafenone provoked
incessant m.onom.orphic ventricular tachycardia
which persisted for m.ore than 24 hours despite
repeated efforts at term.ination. The morphology
was similar to the patients' spontaneous ventricular tachycardia, but the rate was slower and the
QRS com.plexes broader, consistent with propafenone's m.arked ability to slow intraventricular
conduction. It is postulated that incessant tachycardia results from. perpetuation of re-entry due to
m.arked conduction slowing produced by the drug.
Previous reports have suggested that this is m.ost
likely to occur in patients with poor left ventricular function, but our experience indicates that
those with normal left ventricular function are
also at risk, particularly if the substrate for reentry is present.
Propafenone, like all other powerful antiarrhythmic agents, may provoke life-threatening
arrhythmias and should be used with great caution after due consideration of the indications,
even in patients with norm.al left ventricular function.

n

e potential hazards of anti-arrhythmic drugs are
becoming better known, particularly since publi- .
cation of the Cardiac Arrhythmia Suppression
Trial (CAST) study.' In this trial the class Ic agents, flecainide and encainide, were shown to increase the risk
of death by approximately threefold in patients with
asymptomatic ventricular premature complexes after
myocardial infarction. Although not altogether surprising, this result has led to re-evaluation of the role of
powerful anti-arrhythmic agents in the treannent of relatively trivial arrhythmias. While the results of this study
cannot be extrapolated directly to other agents and
other patient groups, it is now recommended that this
class of drug be reserved for patients \vith life-threaten- .
ing ventricular arrhythmias, particularly those that have
proved to be resistant to more commonly used agents.
Propafenone is a class le anti-arrhythmic agent with
mild additional [3-blocking properties' which has recently been released for general use in South Africa. It
has been widely used in Europe for the past 10 years
and has a reasonable safety record. 3 The package insert'
correctly suggests that its use should be confined to
patients with 'life-threatening' ventricular arrhythmias
and cautions against its use in patients with significantly
reduced left ventricular function.
We have used propafenone in selected patients since
it became available in South Africa. This paper repons
our experience with the drug in 3 patients with episodes
of symptomatic sustained monomorphic ventricular
tachycardia
unrelated to ischaemic hean disease.
These 3 patients had nonnalleft ventricular function.
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The 3 patients are described below. They fonn pan of a
group of 7 patients who have received propafenone at
Groote Schuur Hospital since its introduction in
September 1990. All patients were admitted to the
Coronary Care Unit for monitoring over the period of
5 - 7 days during which administration of the drug was
staned and the dose adjusted. 1bis was done in anticipation of possible pro-arrhythmic effects and is our
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policy in all patients who are being staned on trearment
with major anti-arrhythmic agents (class I or class III).
Monitoring included surveillance by highly trained
intensive care unit nurses, a computerised arrhythmia
detection system in the bedside monitors, and Holter
monitoring at intervals. Electrophysiological studies
were performed using standard techniques.'
Programmed ventricular stimulation was done according to the following protocol: the right ventricle was
paced starting at a cycle length (S, - S,) of 600 ms and a
premature stimulus (S,) was introduced starting in late
diastole after every eighth cycle. S, - S, was reduced by
10 ms decrements until the ventricular refractory period
was reached. S, was then increased by 50 ms and a
second stimulus (S,) was then introduced. S, .. S3 was
then progressively decreased until the ventricle became
refractory to S" after which S, - S, was decreased until
S3 again captured. lbis was continued until the ventricle
became refractory to S,. If sustained vr had not been
induced, the procedure was repeated at shorter drive
cycle lengths of 500 and 400 ms. Finally, up to three
timed extra stimUli were used at a drive cycle length of
500 ms. Ventricular tachycardia was considered noninducible if sustained (longer than 30 s) tachycardia did
not occur during the above stimulation sequence. Left
and right ventricular function was estimated by standard
echocardiographic or radionuclide techniques.
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FIG.l.

Case 2. 12-lead ECG plUS rhythm strip during spontaneous VT (1881min). The QRS axis is normal with a left
bundle-branch block pattern.
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Case 1
A 30-year-old man with Wegener's granulomatosis,
diagnosed in 1987 on the basis of typical biopsy findings
and nasal bone, pulmonary, eye and skin involvement,
was admitted in July 1990. At the time of a flare-up in
disease activity, he experienced syncope. He was found
to be in complete hearr block and a dual-chamber pacemaker was inserted. His left ventricular ejection fraction
was 60%. While being monitored, he was noted to have
episodes of sustained and non-sustained vr. Mexiletine
was tried without success and the patient was commenced on sotalol. He was re-admitted in October 1990
following recurrence of syncope as a result of pacemaker
lead perforation. At the time of admission it was noted
that vr was recurring. An increased dose of sotalol was
tried and then propafenone was used as a single agent.
The spontaneous occurrence ofvr was not suppressed.
The morphology of the tachycardia occurring during
therapy did not differ from the patient's 'usual' tachycardia.
Sotalol was added to the regimen and a combination
of sotalol and propafenone has been successful in suppressing arrhythrnias.

Case 2
A man was diagnosed in 1988 as having idiopathic
ventricular tachycardia causing palpitations and syncope. Various agents were tried but were discontinued
either because of lack of effect or because of side-effects.
The echocardiogram was normal (ejection fraction
60%). Sustained vr with a normal axis and left bundle
morphology was easily induced by programmed electrical stimulation. lbis was similar to his spontaneous vr
(Fig. 1). A diagnosis of idiopathic right ventricular outflow tract tachycardia was considered. Oral quinidine
did not prevent the spontaneous onset of tachycardia.
Treatment with propafenone was started (150 mg
8-hourly x 6 doses, 300 mg 12-hourly x 3 doses) and
after 3 days of therapy electrophysiological studies were
repeated. Minimal stimulation resulted in the provoca.tion of a broad-complex tachycardia of similar morphology but slower than his 'usual' tachycardia. After DC
cardioversion, repetitive monomorphic VT recurred
with occasional sinus beats separating runs of tachy-
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Case 2. Repetitive VT after propafenone. The pattern is
similar to the patient's spontaneous VT but the QRS is
wider (200 ms v. 160 ms) and the rate is slower (136/min).

cardia of variable duration (Fig. 2). Lignocaine did
not result in sustained sinus rhythm. Hypertonic saline
(600 mI of 5% NaCI) appeared to terminate the tachycardia for about 20 minutes, after which sustained vr
recurred. Initially, the VT was well tolerated but after
about 24 hours, he became hypotensive and sweaty. A
lignocaine infusion slowed the rate and appeared to
facilitate subsequent electrical cardioversion.
The patient has subsequently been shown to have
arrhythmogenic right ventricular dysplasia. Surgery has
been successfully performed, isolating the electrically
'malevolent' areas of the right ventricle from the rest of
the heart.

Case 3
A man was diagnosed in 1979 as having idiopathic ventricular tachycardia. Cardiac catheterisation and endomyocardial biopsy performed then were normal. In
1986, radionuclide angiography showed a left ventricular ejection fraction of 61 %. The first-pass study of the
ventricles suggested that the right ventricle was dilated,
raising the possibility of right ventricular dysplasia. The
left axis, left bundle-branch block pattern during VT
was compatible with this diagnosis (Fig. 3).
He was admitted in November 1990 for the withdrawal of aprinidine therapy after the tachycardia had
recurred 4 times during the past year. Treatment with
sotalol was started and progressively increased to
480 mg twice daily. The tachycardia remained easily
inducible and treatment was changed to propafenone.
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FIG. 3.

Case 3. 12-lead ECG showing spontaneous sustained
monomorphic VT (179/min) with a QRS axis of -500 and a
left bundle-branch block pattern.

After a wash-out period of 5 days, propafenone
therapy was started and the dosage increased to 150 mg
3 times a day over a period of 3 days. The patient developed spontaneous VT (l50/rnin) (Fig. 4). The morphology was similar to his previous VT, but the rate was
slower and the QRS complex considerably wider, suggesting propafenone toxicity. He was distressed by the
tachycardia but remained haemodynamically stable.
Electrical cardioversion failed. A lignocaine infusion was
started. Sinus rhythm was briefly re-established (for
about 2 hours) but VT recurred and persisted despite
the infusion for a further 18 hours. Successful electrical
cardioversion was then possible. The patient has also
recently undergone successful surgery.

~M/V-'V'\r~\.r-,.I--.\.r-,I~
~f\{'''!\·l'\.(\\r.;./\..,/\'\.~\ f{VY'F\""-'l-.\..-M~

FIG. 4.

Case 3. VT after propafenone showing slower rate
(148/min) and wider QRS (210 ms v. 170 ms) but similar
pattern to spontaneous VT.

Discussion
Serious and potentially fatal ventricular arrhythmias
may be precipitated by the use of drugs given to suppress arrhythmias. The best known of these is 'quinidine
syncope', first clearly described in 1960.. This is the
archetypical form of drug-induced polymorphic VT,
subsequently labelled as torsades de pointes 7 because of
the common appearance of the QRS complexes, which
appear to rwist about an axis. This arrhythmia occurs as
a consequence of prolongation of repolarisation, recognisable by an increase in the QT interval on the ECG,
and is thought to originate from early after-depolarisations interrupting repolarisation.' It may complicate
treannent with class la agents such as quinidine, disopyramide 9 and procainamide 1o and also class In agents
such as sotalol" and amiodarone. 12 Deaths have
undoubtedly resulted, and a recent meta-analysis of
controlled trials in which quinidine was compared with
placebo in the prevention of recurrences of atrial fibrilla-

tion has suggested an approximately threefold increase
in mortality in the quinidine-treated group compared
with placebo." This is similar to the excess monality
observed in the active treatment group receiving
flecainide or encainide in the CAST study. 1 The type of
ventricular arrhythmia resulting from treatment with
class le agents is different from that caused by class la
and class In drugs. The class le agents (flecainide,
encainide and propafenone) do not prolong repolarisation to any significant extent and do not cause the torsades de pointes type of polymorphic VT. They cause
sustained monomorphic VT, which is characterised by a
marked increase in QRS duration. It is often relatively
slow but tends to be incessant, i.e. persistent or recur-'
ring within a very short time after termination."t4,,,
There are a number of reports of deaths resulting from
this arrhythmia because of inability to terminate it by
usual methods such as drugs or DC cardioversion. The
mechanism of this pro-arrhythmic effect is speculative,
but it is likely to be due to the very marked slowing of
His-Purkinje and intra-ventricular conduction produced
by these agents, which are very powerful blockers of the
fast sodium channels. 10 Blockade of the fast sodium
channels is a property common to all class I antiarrhythmic agents,10 and results in delay in the upstroke
of the action potential (phase 0), which slows conduction and is probably an important anti-arrhythmic property under cenain circumstances. However, the very
marked slowing of conduction produced by class le
agents may encourage re-entry by allowing extra time
for refractory tissue to recover, thus allowing it to be reexcited. 17
The conditions for re-entry may be so enhanced in a
susceptible patient that the tachycardia becomes incessant and is reinitiated immediately after it is terminated.
This is particularly likely to occur when a substrate for
ventricular re-entry already exists, as demonstrated by
2 of our 3 patients. Each had both spontaneous and
inducible sustained monomorphic VT, which was probably due to re-entry. They are unusual in that the
underlying cause was not scar tissue from previous
myocardial infarction, and left ventricular systolic function was normal. Patient 3 had been shown to have
angiographically normal coronary arteries at the time of
his initial presentation and was subsequently shown to
have arrhythmogenic right ventricular dysplasia. IS
Patient 1 has Wegener's granulomatosis. Ventricular
tachycardia probably resulted from myocardial granuloma with scarring. 19,20 Patient 2 has also been shown to
have arrhythmogenic right ventricular dysplasia. All
3 patients had normal left ventricular systolic function,
in contrast to many of the patients who have been
observed to develop VT from class Ic anti-arrhythmic
drug toxicity.
It is always difficult to be certain in an individual
patient that an arrhythmia occurring during treatment
with an anti-arrhythmic agent is due to the drug.
However, the nature of the arrhythmia in our 2 affected
patients is very suggestive of propafenone. The QRS
morphology was similar to that of these patients' spontaneous tachycardias, suggesting that the same re-entry
pathway was being used, but the QRS complexes were
wider, and the initial tachycardia rates slower, than their
spontaneous VT. It seems likely, therefore, that the
incessant VT was provoked by excessive conduction
slowing. In both patients, the tachycardia persisted more
than 24 hours before it was successfully terminated for
longer than a few minutes. During that time it was fortunately reasonably well tolerated. Over the 24-hour
period the tachycardia gradually accelerated, consistent
with the effects of the drug wearing off. Interestingly,
the tachycardia in patient 2 appeared to stop abruptly
for a while after infusion of hypenonic saline (600 rn1
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5% aCl). This was tried after reading the repon of a
case with severe ina-actable vr caused by encainide/'
which was only cona-oIled after large volumes of hypertonic saline had been infused. This patient survived
despite the need to treat the subsequent hypernaa-aemia. The rationale for a-eating this arrhythmia
with hypenonic saline is to overcome the effectS of the
sodium channel blockade by raising extracellular
sodium concentration." In our patient, the apparent
beneficial effect of the saline was shon-lived and we did
not persist in view of his relative haemodynamic stability. DC cardioversion appeared to be facilitated in both
patients after 24 hours by the use of ina-avenous lignocaine.
Many patients suffering from serious ventricular
arrhyrhmias have left ventricular dysfunction. It has
become clear that these patients are at greater risk from
the ill-effectS of anti-arrhythmic drugs, both in terms of
worsening left ventricular function and aggravation of
arrhythmia. 23 It has been assumed that good left ventricular function protects against such effects, but cases
such as those reponed in this paper indicate that this is
not so. It may be argued that occult left ventricular disease may have been present, and this cannot be entirely
discounted. Perhaps more imponantly, the abnormal
right ventricles in the 2 affected patientS were the site of
origin of the ventricular tachycardias and left venrricular
function was therefore irrelevant as far as the risk of proarrhythmia was concerned. Other repons24,25 have shown
that malignant venrricular arrhythmias can also occur in
patients receiving class Ic agents for supraventricular
arrhyrhmias without previous evidence of ventricular
arrhythmia or left venrricular dysfunction. This underlines the difficulty in predicting the risk in an individual
patient.

Conclusion
The apparent provocation of incessant ventricular
tachycardia by propafenone in 2 out of 3 patients with
non-ischaemic sustained VT indicates the need for
exrreme care in the use of this agent. While propafenone
may be less toxic in patients with less severe arrhythmias26 or a different arrhythmogenic substrate, this
represents a 'catch 22' situation in that it may be most
toxic in those most likely to need powerful anti-arrhythmic treatment. Normal left venrricular systolic function
does not preclude the aggravation of venrricular tachycardia by propafenone.
We believe that these potential deleterious effects
should be widely known so that precautions can be
taken. At the vety least, any patient in whom this drug is
used should be carefully monitored in hospital so that
the drug can be withdrawn at the earliest sign of toxicity
and the patient supponed until itS effects have worn off.
The decision to use propafenone or any other major
anti-arrhythmic drug should not be taken lightly.

\1i; e thank the Medical Superintendent of Groote
Schuur Hospital for permission to publish and Ms V.
Walters for preparation of the manuscript.
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