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Bretylium tosylate in prevention of cardiac
dysrhythmias after myocardial infarction
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The prophylactic value of parenterally administered bretylium tosylate against the onset of dys-
rhythmias after acute myocardial infarction has been assessed by a controlled trial in IOI male
patients. Bretylium significantly reduced the incidence of supraventricular dysrhythmias but was

without significant effect on the incidence of ventricular dysrhythmias. The only serious side-effect
of the drug was hypotension which occurred in one-third of the patients. It is concluded that prophy-
lactic treatment of patients suffering from uncomplicated myocardial infarction with parenteral
bretylium tosylate probably does not confer sufficient clinical benefit to warrant its recommendation
for preventative use in this disease.

The most frequent major clinical complica-
tion after myocardial infarction in man is the
development of a serious cardiac dysrhythmia,
which immediately increases the morbidity
and mortality. Any treatment that could be
expected to reduce the incidence of such
dysrhythmias would be a major therapeutic
advance. However, the majority of drugs
routinely used in the treatment of established
abnormalities of rhythm have rarely been
used prophylactically, in spite of the fact
that prevention rather than the treatment of
already established dysrhythmias is more
likely to improve the over-all mortality of the
disease.
Though bretylium tosylate was first intro-

duced into clinical practice in i960, its anti-
dysrhythmic properties were unnoticed until
Leveque in I965 noted its protective effect in
experimentally induced atrial fibrillation in
dogs. Bacaner (I966, I968a) has since re-
ported that in dogs bretylium not only affords
protection against ventricular fibrillation but
also is more effective in this respect than
quinidine, procainamide, lignocaine, pheny-
toin, or propranolol. More recent studies have
confirmed these observations in patients with
serious cardiac dysrhythmias after myocardial
infarction and cardiac operation (Bacaner,
I968b; Richards and Jerde, I969; Castaneda
and Bacaner, I969).

In view of the therapeutic importance of
these observations, it was decided to assess
the value of bretylium tosylate in the pre-
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vention of serious abnormalities of cardiac
rhythm in patients after acute myocardial
infarction.

Patients and methods
Included in the trial were IOI male patients,
aged between 34-65 years, who had suffered an
acute myocardial infarction during the previous
24 hours. All patients satisfied the following diag-
nostic criteria: (I) the presence in the electro-
cardiogram of pathological Q waves accompanied
by elevation of the ST segment and later T wave
inversion, or changes in the ST segment and T
wave suggestive of infarction; (2) a rise in serum
transaminase greater than 40 units/ml. Patients at
the time of admission with heart failure, circu-
latory shock, heart block, sinus bradycardia,
atrial fibrillation, supraventricular tachycardia,
ventricular dysrhythmias, or recurrent premature
ventricular contractions of more than 5 a minute
were excluded from the trial. 21 patients had
receivedi morphine and i9 pethidine before ad-
mission. Historical data documented for each
patient included the time elapsing between onset
of pain and admission, a history of previous
myocardial infarction, angina, or hypertension,
and a resume of smoking habits.

Patients were admitted to the Coronary Care
Unit at St. James's Hospital. The electrocardio-
gram was continuously displayed on an oscillo-
scope; an associated heart rate meter was preset
to trigger an audio-visual alarm whenever the
rate fell outside the limits of 50-120 beats per
min. Blood pressure was recorded hourly by
sphygmomanometer during the day and 4-hourly
at night. Patients were nursed in bed, usually
in the sitting position during the day. Bedside
commode facilities were allowed. As the disease
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was uncomplicated in all patients admitted to the
trial, no other drug therapy was given during the
trial other than mild hypnotics, if required, at
night.

Design of trial
Patients accepted for inclusion in the trial were
allocated altemately to treatment with bretylium,
except that when a patient was withdrawn from
the trial for clinical reasons, the next patient
entering the trial was given the same treatment
as that of the patient withdrawn. This method
was used to ensure continued numerical balance
of the two groups. The only patients withdrawn
were from the bretylium-treated group (see below).

Treatment with bretylium consisted of intra-
muscular injections of 300 mg. at a concentration
of 50 mg./ml. every six hours for five days. This
represented a total dose range of 3-6-4-7 mg./kg.
body weight, with a mean injected dose of 4-I5 +
0-040 mg./kg. (SD=0-248).
The incidence of dysrhythmias and the mor-

tality during the five-day trial period in the two
groups was compared and the results were
analysed at frequent intervals to detect as early
as possible any significant effects of the treatment.
Statistical analyses were based on orthodox
methods (Fisher, i944).

Results
Of IOI patients with myocardial infarction
admitted to the trial, 63 were given brety-
lium. Treatment with bretylium was stopped
in 25. In 4 patients treatment was discon-
tinued due to severe nausea and vomiting;
in the remaining 2I patients treatment was

stopped because of hypotension. In one
patient this was associated with a further
myocardial infarction and in two others syn-
cope occurred on standing.
The average blood pressure of this group

of 25 patients at the time of stopping treat-
ment was 65/40 mm. Hg, and the mean num-
ber of doses of bretylium administered before
treatment was stopped was 3-7. The factors
of age, weight, clinical state of these patients
before admission to the trial, and site of in-
farction showed no bias compared with those
of patients remaining in the trial.

Thirty-eight patients received the full
five-day course of treatment with bretylium,
and there were 38 controls. The effect of
bretylium on mortality is shown in Table i.

Though fewer of the bretylium-treated
patients died than the controls, this difference
can be attributed to chance. To establish
whether bretylium reduces the mortality by
25 per cent would require an impracticably
long study.

Treatment with bretylium significantly
reduced the incidence of dysrhythmias
sufficient to activate the alarm signal (Table 2).

TABLE i Effect of bretylium on
mortality rate

Group Died Survived Mortality
rate

Control 5 33 O0I3*
Bretylium com-

pleted 4 34 01II*
Bretylium stopped 2 23 o-o8

Total II 90

* No significant difference; p = 05°o.

TABLE 2 Incidence of alarm-activating
dysrhythmias

Group Alarm No alarm Alarm rate

Control I6 22 0-42*
Bretylium com-

pleted 8 30 0.2I*
Bretylium stopped 5 20 0-20

* Significant difference; p=0-042.

TABLE 3 Types of dysrhythmia

Bretylium Control
completed

Sinus bradycardia 0 I
Supraventricular tachycardia o 7
Ventricular tachycardia 5 4
Ventricular fibrillation I I
Sudden death* 2 3

* This group is assumed to have had a ventricular
dysrhythmia before death.

The types of dysrhythmia triggering the
alarm are shown in Table 3.

If the dysrhythmias are grouped as 'supra-
ventricular tachycardias' and 'other dys-
rhythmias', X2 is 3-05 (O'IO>p>0-05). It
therefore appears that bretylium may exert
a differential effect on the incidence of supra-
ventricular and other dysrhythmias.

Fisher's exact probability (single-tailed)
test applied to the incidence of supraventri-
cular tachycardia and ventricular dysrhyth-
mias (including sudden death) in the two
groups is p=oooo6 and p=o-6Io. In this
group of patients, therefore, there is no
evidence that bretylium influences the inci-
dence of ventricular dysrhythmias, but there
is a strong probability that bretylium reduces
the incidence of supraventricular dysrhyth-
mias.
The possibility that dysrhythmias or deaths

in the bretylium-treated group might have
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occurred before bretylium could be expected
to have exerted an effect was examined by
comparing the interval between entry to the
trial and the onset of dysrhythmia, and also
by comparing the time elapsed from the
onset of dysrhythmia to death in the two
groups. It can be seen from Table 4 that there
was no difference between the two groups.

TABLE 4 Mean hours ( ± SE) elapsing
between entry to trial and onset of dysrhythmia,
and onset of dysrhythmia and death

Entry to trial Onset of dys-
to onset of dys- rhythmia to
rhythmia death

Control 25-4* + 6-3 (i6) I-6* + o-6 (5)
Bretylium com-

pleted 3I-9*+ IO-I (8) 2-5*+ I-2 (4)

Number of patients in each group in parentheses.
* No significant difference.

Factors that might have influenced the
mortality and incidence of dysrhythmias in
the two groups were examined. These in-
cluded a previous history of myocardial in-
farction or angina, previous history of hyper-
tension, age, weight, the number of cigarettes
smoked daily, and the interval between onset
of pain and admission. No significant dif-
ferences were observed for any of these fac-
tors between the two groups.

Discussion
The present studies were designed to assess
the therapeutic effectiveness of bretylium
tosylate in the prevention of serious cardiac
dysrhythmias immediately after myocardial
infarction. Three important observations
have been made: (I) the drug significantly
reduced the incidence of supraventricular
tachycardias in patients in the first five days
after acute myocardial infarction but did not
reduce the frequency of serious ventricular
dysrhythmias; (2) the mortality trend in the
patients receiving bretylium was less than
that in the control group but in the rela-
tively small number of patients studied the
difference was not statistically significant;
(3) the most important side-effect of the drug
was hypotension which in one-third of the
patients was of such magnitude that further
therapy was discontinued. These observa-
tions are worthy of further comment.
The majority of drugs with antidysrhyth-

mic potency exert their effects on the heart
either through their beta-receptor blocking
action or through their quinidine-like local

anaesthetic activity. Drugs in which the
former property predominates may, for
physiological reasons, be expected to suppress
secondary sympathetically-induced dysrhyth-
mias arising in the supraventricular region
more effectively than those arising directly
from localized areas of injury in the ventri-
cular myocardium. The latter dysrhythmias
may equally be expected to respond more
effectively to drugs with local anaesthetic
activity which reduce the rate of rise of the
intracellular action potential and decrease
conduction velocity. Bretylium has been
shown to be a potent blocker of sympathetic
receptors in the heart, probably by effecting
a block between the autonomic neurone or its
transmitter release mechanism and the recep-
tor site on the myocardial cell (Gilmore and
Siegel, I962). In addition, the drug has been
shown to have no significant effect on the
transmembrane potential in heart muscle and
to have little local anaesthetic activity (Papp
and Vaughan Williams, I969). On this basis
the mode of action of bretylium in cardiac
dysrhythmias could be expected to differ
significantly from that of the quinidine-like
compounds and to be selectively effective
against secondary sympathetically-induced
dysrhythmias. In fact, Leveque (I965) has
shown the potent inhibitory effect of brety-
lium, in doses within the human therapeutic
range, against experimentally induced atrial
fibrillation in the dog. These arguments lend
theoretical and experimental support to the
findings in the present study that the drug
appeared to be selectively effective in pre-
venting the onset of dysrhythmias of supra-
ventricular origin.
Though these observations are in apparent

conflict with the previous reports of the
effectiveness of the drug against experi-
mentally induced ventricular dysrhythmias,
one explanation of this difference in the
findings may be due to the dose of bretylium
used. Bacaner and his colleagues (Bacaner,
I966, I968a; Castaneda and Bacaner, I969)
found that experimentally induced ventricular
fibrillation was frequently reverted or protec-
ted against by injections of bretylium greater
than Io mg./kg. body weight and usually of the
order of 20 mg./kg. body weight. They noted
that below a dose level of IO mg./kg. body
weight, the response was critically dose depen-
dent. In the present studies the mean injec-
ted dose of bretylium was 4.I5 mg./kg. and
never exceeded 5 mg./kg. body weight. Also,
Leveque (I965) found a linear log-dose-
response relation in the protective effect of
bretylium against induced dysrhythmias in
dogs; no antidysrhythmic protection was
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afforded at an injected dose level lower than
2-5 mg./kg., with full protection at a dose
level of 30 mg./kg. More recently, Allen,
Shanks, and Zaidi (I969) have furnished
similar experimental evidence. Protection
against ventricular dysrhythmias induced by
adrenaline or ouabain in dogs was provided
by bretylium only when the intravenous dose
exceeded 20 mg./kg. body weight.
On this evidence the single injected doses

of bretylium of less than 5 mg./kg. body
weight used in the present study could not
be expected to suppress locally-induced
dysrhythmias of direct ventricular origin.
However, larger doses of bretylium probably
cannot be safely used after myocardial in-
farction. In the patients in the present study
the disease was uncomplicated by any clinic-
ally apparent circulatory decompensation.
Even so, in more than one-third of these
patients the drug had to be discontinued due
to the development of severe hypotension.

However, consideration of the sequence of
physiological events that occur after myo-
cardial infarction suggests a possible use for
bretylium in the treatment of this disease.
Myocardial infarction, even in uncomplicated
cases, is usually accompanied by evidence of
increased sympathetic drive (Jewitt et al.,
I969a). This increased sympathetic activity
may have the undesirable effect of precipi-
tating supraventricular dysrhythmias; this
complication could possibly be prevented
by pretreatment with bretylium. It is unlikely
that the drug would be as effective in protect-
ing against those ventricular dysrhythmias
arising directly from the damaged myocar-
dium; these dysrhythmias could be expected
to be best controlled by drugs with direct
effects on the cardiac cell membrane. Clini-
cal evidence in support of this supposition is
the recent report that beta-blocking drugs
are predominantly effective against the
supraventricular dysrhythmias that arise
after myocardial infarction (Jewitt, Mercer,
and Shillingford, I969b). However, before
considering the routine prophylactic use of
bretylium in patients with acute myocardial
infarction, the clinical benefits likely to
accrue to the patient must be weighed against
the risks of the hypotension that so frequently
results from its use.
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