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THERAPY AND PREVENTION

SUDDEN DEATH

Prophylactic antiarrhythmic therapy of high-risk
survivors of myocardial infarction: lower mortality
at 1 month but not at 1 year
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ABSTRACT To determine whether prophylactic antiarrhythmic therapy influences mortality in high-
risk patients after acute myocardial infarction, 143 such patients were randomized in a double-blind
individually dose-adjusted, placebo-controlled trial an average of 14 =+ 7 days after myocardial
infarction and followed for 1 year. Patients were judged to be at high risk on the basis of (1) ejection
fraction less than 40% (n = 60), (2) arrhythmias of Lown class 3 or higher (n = 26), or (3) both (n =
57). Aprindine was chosen because of its long half-life, few side effects, and antiarrhythmic efficacy.
Baseline characteristics in the treatment arms did not differ. Holter-detected arrhythmias were reduced
in aprindine-treated patients at 3 months (p < .001) and at 1 year (p < .001). One patient was lost to
follow-up; in the remaining patients 1 year mortality was 20% (28/142; 12 aprindine and 16 placebo).
There was no significant difference between the two study arms in overall mortality and sudden death.
However, among those who died, median duration of survival was longer in aprindine-treated patients
(86 vs 21.5 days) (p = .04). Although antiarrhythmic treatment with aprindine of high-risk patients
after myocardial infarction does not affect 1 year survival, mortality appears to be delayed; thus there

may be a role for short-term treatment before more definitive therapy such as surgery.
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SUDDEN DEATH after hospital discharge following
myocardial infarction is thought to be caused by malig-
nant ventricular arrhythmias,' and patients with high-
grade arrhythmias in the late hospital phase after myo-
cardial infarction have an increased risk of sudden
death after hospital discharge.>” Membrane-active an-
tiarthythmic agents reduce the frequency of ventricular
arrhythmias in patients with acute and chronic coro-
nary heart disease,® and these agents have been studied
in patients at risk of sudden death after myocardial
infarction.” '° To date, however, no study has shown
convincingly that the prophylactic use of antiarrhyth-
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mic agents can influence survival after hospital dis-
charge in high-risk survivors of myocardial
infarction.'

This report describes a 1 year, randomized, double-
blinded, individually dose-adjusted, placebo-con-
trolled trial to determine whether the administration of
a membrane-active antiarrhythmic agent, aprindine,"'
influences survival in high-risk survivors of acute
myocardial infarction. Aprindine, a tertiary amine
with properties similar to those of quinidine and pro-
cainamide,'’ was chosen as the test drug because it has
several major advantages as a prophylactic agent
against sudden death after myocardial infarction: (1) it
is highly effective against serious ischemia-related ar-
rhythmias; (2) it has a long half-life and predictable
pharmacokinetics and may be taken on a twice-daily
dosing schedule; (3) the most common side effects,
including tremor, nervousness, dizziness and memory
impairment, are dose related and readily reversible
with dosage titration; and (4) major side effects, agran-
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ulocytosis and cholestatic jaundice, are relatively un-
common and reversible upon discontinuation of the
drug.

Methods

Population. Between January 1980 and January 1984, pa-
tients admitted to the Francis Scott Key Medical Center (former-
ly the Baltimore City Hospitals) or The Johns Hopkins Hospital
within 48 hr of the onset of symptoms of acute myocardial
infarction were eligible to be considered for the study. Acute
myocardial infarction was defined by the presence of the follow-
ing: (1) anginal chest, arm, or neck pain lasting longer than 20
min, (2) new Q waves of 0.04 sec or greater duration or new T
wave inversion lasting greater than 1 week, and (3) creatine
kinase rise to greater than normal.

Inclusion criteria. Eligible patients were invited to partici-
pate in the study if they met the following criteria: (1) arrhyth-
mias at 1 week after myocardial infarction of Lown class 3, 4a,
or 4b'? on a 24 hr Holter monitor, or ejection fraction at 1 week
after myocardial infarction of less than 40% as determined by
cardiac gated blood pool scan, or both high-grade arrhythmias
and low ejection fraction; (2) ability and willingness of the
patient to give informed consent; and (3) permission of the
patient’s physician. The study protocol was approved by the
institutional committee on human research.

Lown class 3 arrhythmias, i.e., multifocal premature ventric-
ular beats (VPBs), were defined as at least 24 VPBs in 24 hr, 12
each of two different forms, or 12 of one form and a total of 12
of up to 12 other forms. Lown class 4a arrhythmias, i.e., cou-
plets, were defined as at least 12 couplets in 24 hr. Lown class
4b arrhythmias, i.e., ventricular tachycardia, was defined as at
least three VPBs in a row at 120 beats/min or greater. Radionu-
clide ejection fraction was determined in the left anterior
oblique view that gave the best separation between the right and
left ventricles and was calculated by standard computerized
techniques. !

Exclusion criteria. Patients were ineligible for the study if
they had (1) symptomatic VPBs or ventricular tachycardia with
10 beats or more in a row; (2) persistent second- or third-degree
heart block; (3) advanced life-threatening diseases of other or-
gan systems, such as uremia, advanced respiratory disease,
cancer or liver failure; (4) complications such as stroke or
thromboembolism that required prolonged hospitalization; (5)
previously documented hypersensitivity or intolerance to aprin-
dine; or if they (6) were previously treated with membrane-
active antiarrhythmic agents such as quinidine, procainamide,
or phenytoin; (7) underwent coronary bypass surgery during
their primary hospitalization; or (8) were unable to understand
or adhere to the study guidelines. There were no age restric-
tions. Eighty-five percent of the patients who were screened and
who met the eligibility criteria and did not have exclusions were
enrolled in the study.

Ancillary therapy. There were no restrictions on the use of
B-blocking agents, calcium-channel blockers, and antiplatelet
or anticoagulation agents. Except for the study drug, mem-
brane-active antiarrhythmic agents were withheld.

Assignment of treatment. Patients were assigned to the
aprindir. ~r placebo group by proportional stratified randomi-
zation. A balance analysis of the following factors was exam-
ined yearly: age, ejection fraction, ventricular arrhythmia class,
cardiothoracic ratio of greater than 50% on the 1 week postin-
farction chest roentgenogram, and Killip class on admission to
the coronary care unit. The randomization list was adjusted
yearly by the statistical consultant to keep these factors in bal-
ance at both hospitals.
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Administration of study drug. After informed consent had
been obtained, patients were assigned in double-blinded, ran-
domized fashion to receive aprindine or placebo. Numbered lots
of large capsules (25 mg of aprindine/placebo) or small capsules
(10 mg of aprindine/placebo) were supplied. A loading dose of
200 mg of aprindine or placebo was given in four divided doses
6 hr apart. If no side effects were noted, the patient was instruct-
ed to take two large capsules (50 mg of aprindine/placebo) every
12 hr. The choice of loading and initial maintenance doses was
based on previous experience with aprindine at our institution
and at other institutions,'" '* 5 which had demonstrated thera-
peutically effective drug levels in this dosage range. Patients
were identified, enrolled, and randomized as soon as possible
after the performance and analysis of the initial qualifying 24 hr
Holter monitoring and gated blood pool scan, and treatment
commenced within 12 hr after consent was given. Before dis-
charge, complete blood counts and liver function tests were
obtained. The study drug was to be continued for 1 year after
discharge from hospital.

Blinding. The physician investigators, patients, and nursing
personnel were blinded to the drug assignment. Drug assign-
ments were known to the statistical consultant and to the techni-
cian who measured and reported the drug levels.

One patient who developed severe muscle weakness was
thought to have a progressive neuromuscular disorder and the
study drug was discontinued; the drug assignment, aprindine,
was reported by the statistical consultant to the consulting neu-
rologist. The investigators remained blinded throughout the
study, including the study drug dosage adjustment period and
the follow-up period (see below).

Individual dosage adjustment of study drug. All patients
were seen weekly during the first 16 weeks after randomization
to adjust study drug dosage and to monitor for neutropenia, one
of the major side effects of aprindine,'® which occurs most often
during the first 4 months of therapy.!!> '° Predose blood levels
were obtained at each visit and reported by the reference labora-
tory as a percentage of maximum predicted therapeutic dose.
The dose of the drug was adjusted by the investigators until drug
levels were at 75% of the predicted maximum dose, ' at which
time a repeat 24 hr Holter electrocardiogram was obtained.
Patients in the placebo treatment arm were handled in the same
fashion, except that sham levels were reported by the reference
laboratory in a pattern that was similar to that seen in patients in
the aprindine treatment arm. If Lown class 3, 4a, or 4b arrhyth-
mias were noted in an asymptomatic patient, the drug dose was
adjusted upward. Minor complaints compatible with drug intol-
erance, including tremors, dizziness, and gastrointestinal com-
plaints, were treated by adjusting the level of the study drug or
by administering treatment to relieve symptoms. After the ini-
tial 16 week period the patient was seen at 3 month intervals, at
which time the patient’s clinical status was assessed and a 12
lead electrocardiogram, study drug blood levels, liver function
tests, complete blood and platelet counts, and a 24 hr Holter
electrocardiogram were obtained. The study drug was discon-
tinued for hypersensitivity reaction, persistent toxic symptoms
despite reported levels of the agent below 75% of the maximum
therapeutic level, neutropenia, or thrombycytopenia. The study
drug was also discontinued if patients or their physicians insist-
ed that they stop taking a blinded drug, if they moved from the
area and were unable to return for follow-up, or if they under-
went open heart surgery or developed severe life-threatening
disease such as cerebrovascular accident leading to coma, or
severe liver or kidney failure. Patients were referred for coro-
nary angiography and bypass surgery if they had angina pectoris
unresponsive to maximal medical therapy with long-acting ni-
trates, B-blockers, and calcium-channel blockers.
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Outcome variables. The primary outcome variable of this
study was 1 year mortality from all causes. Secondary outcome
variables included sudden death and symptomatic or asymptom-
atic ventricular tachycardia of 10 or more beats.

Study completion. At the 12 month visit, study drug blood
levels and a 24 hr Holter electrocardiogram were obtained and
the study drug was discontinued. A repeat 24 hr Holter record-
ing was obtained 2 weeks after discontinuing the study drug.

Compliance. Compliance was assessed by counting capsules
at every visit and by randomly obtaining blood samples for drug
levels.

Determination of outcome. The status of each randomized
patient was determined at 1 year, as was the status of all patients
who were not enrolled because they either refused or met one of
the exclusion criteria. Outcome was determined while person-
nel were blinded to the assigned study arm. The status of ran-
domized patients was classified as (1) alive, completed study;
(2) sudden death, defined as death within 1 hr of onset of
symptoms; (3) cardiac (nonsudden) death, defined as death oc-
curring more than 1 hr after complaints of chest pain or after
hospitalization for congestive heart failure; or (4) noncardiac
death.

Data analysis. The analysis presented in this article includes
all deaths in each treatment arm, whether or not the patient was
actively taking the drug at the time of death, according to the
intention-to-treat principle.

Univariate analysis on contingent data was performed with
the chi-square test and on continuous data with Student’s t test.
The time-dependent nature of treatment failures was examined

TABLE 1

with Kaplan-Meier curves'’ and was analyzed with Breslow’s
test.'® Differences in the median time to death were tested with
the Mann-Whitney U test. Values are expressed as mean * 1
SD. All p values are two-tailed.

It is apparent that only a marked difference in mortality would
have been detected, given the sample size in this study. For a
projected mortality in the control group of 25% to 30%, and
given p < .05 and beta = .20, a reduction in mortality in the
treatment arm to 10% to 12% would have been required.'®

Results

A total of 143 patients were randomized, 71 patients
to aprindine and 72 to placebo. Their mean age was 61
+ 11 years (range 31 to 87) and 66% were men. There
were no significant differences between the treatment
arms in the baseline characteristics known to be impor-
tant prognostic indicators in postinfarction patients® ’
(table 1) nor in drug treatment or smoking status after
randomization (table 2). Patients in both groups were
randomized and treatment was begun with the study
drug an average of 14 days (14 + 6 aprindine, 14 = 8
placebo) after myocardial infarction. Twenty-four per-
cent of patients in the aprindine group withdrew be-
cause of side effects or because they or their physicians

Baseline characteristics of patients assigned to aprindine and placebo*

Aprindine Placebo
(n =71) n = 72)

Age (yr) 60+12 (31-81) 62+10 (43-87)
Male 42 53
EF (GBPS) 35+11% (15-69) 34+12% (14-75)
Lown class®?

1-2 30 30

3 15 16

4a 15 11

4b 11 15
Prior MI 29 33
Max. Killip class

1-2 50 50

3-4 21 22
CTR 0.52+0.05(0.43-0.63) 0.53+0.06 (0.41-0.70)
CK peak (IU/liter) 1178 £925 1239+1197
Type MI

Non-Q wave 29 26

Q-wave infarction 42 46
Location

Indeterminate 5 7

Anterior 38 44

Inferior 24 16

Lateral 4 5
Ever smoked

Yes 56 53

EF = ejection fraction; GBPS = gated blood pool scan; MI = myocardial infarction; CTR = cardiothoracic ratio; CK =

creatine kinase.
Ap = NS.
BA modified Lown class was used. See text.
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TABLE 2
Comparability of drug treatment and smoking status after enroll-
ment*

Aprindine Placebo
(m = 171) (n = 72)
Treatment with
Antiplatelet agents 24 25
B-Blockers 38 29
Digitalis 28 26
Diuretics 50 56
Nitrates 59 59
Cigarette smoker 20 17

Ap = NS.

insisted that they stop taking a blinded drug, compared
with 13% of patients in the placebo group (p = NS).
Reasons for stopping the study drug are detailed in
table 3. One patient in the aprindine group moved to
another state after 3 months and could not be traced;
she was not included in the analysis of mortality. One
year follow-up was obtained on all other patients.

Antiarrhythmic efficacy of drug. Although there was
no baseline difference between treatment arms in ven-
tricular arrhythmias, aprindine treatment resulted in a
decrease in Lown class arrthythmias at 3 months (p <
.001) and 12 months (p < .001) after initiating treat-
ment compared with placebo (table 4). Among the 60
patients enrolled with an ejection fraction under 40%
with arrhythmias of Lown class 2 or less, 75% (15/20)
of the aprindine-treated patients who achieved a drug
level of 75% of maximum predicted therapeutic level
remained in class 1 or 2 on the 24 hr Holter recording
obtained when the patient reached therapeutic level,
compared with 41% (9/22) of the placebo-treated pa-
tients (p = .05) tested when their sham levels were
reported at 75% of maximum predicted therapeutic
level. Among the 83 patients enrolled with arrhyth-
mias of Lown class 3 or higher (57 with an ejection
fraction under 40% and 26 with an ejection fraction of
40% or greater, 43% (12/28) of the aprindine-treated
patients who achieved a drug level of 75% of maxi-
mum predicted therapeutic level showed a decrease in
their arrhythmia class on the 24 hr Holter recording to
Lown class 1 or 2, compared with only 3% (1/34) of
the placebo-treated patients (p < .001) tested when
their sham levels were reported at 75% of maximum
predicted therapeutic level.

Mortality. There was no significant difference be-
tween treatment arms for total deaths (p = .31) or
sudden deaths (p = .09) (figure 1). However, among
patients who died from all causes, the median duration
of survival was longer in the aprindine-treated patients
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(86 days) than in the placebo-treated patients (21.5
days) (p = .04). Fifty percent (8/16) of all deaths
among patients in the placebo treatment arm occurred
by day 18 after randomization, whereas the first death
in a patient in the aprindine treatment arm occurred on
day 29 in a patient recovering from bypass surgery
several days after the drug had been discontinued. The
pattern of deaths by month after randomization shows
a significant difference in mortality during the first
month, when only 8% (1/12) of all deaths in the aprin-
dine arm occurred compared with 56% (9/16) of all
deaths in the placebo arm (p = .02).

When the data are censored so that only patients
who were actively taking the study drug are consid-
ered, there is also no significant difference between
treatment arms in mortality at 1 year. Among patients
who died of all causes, the median duration of survival
was longer among patients in the aprindine arm (64
days) than in the placebo arm (8.5 days) (p < .05); the
first death in a patient actively taking aprindine oc-
curred on day 47 after randomization.

There was no difference in mortality within the sub-
groups of both treatment arms that entered the study
with an ejection fraction less than 40%, with arrhyth-
mias of Lown class 3 or greater, or with both (table 5).
The mean ejection fraction of the patients who died in
the two treatment arms was identical (aprindine [n =
12}, ejection fraction = 31 * 7%; placebo [n = 16],
ejection fraction = 31 = 8%).

Drug levels. Aprindine levels were maintained at an
average of 70% of the predicted maximum therapeutic

TABLE 3
Reasons for stopping study drug*

Aprindine  Placebo
m=71) (mn=72

Died while taking study drug 7 10
Coronary artery bypass surgery 11 48
Symptomatic ventricular tachycardia or

asymptomatic ventricular tachycardia

=10 beats 3 5
Side effects attributed to study drug 11 6
Patient refused to stay on blinded drug or

physician insisted patient stop drug 6 3
Moved away 1 0
Other (CVA, cancer) 2 1

CVA = cerebrovascular accident.

Ap = NS.

BAn additional patient underwent bypass surgery after being resusci-
tated from ventricular tachycardia/fibrillation; a total of 11 aprindine-
and five placebo-treated patients underwent bypass surgery (p = .51,
NS).
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TABLE 4

Effect of study drug on Lown class arrhythmia as determined by 24 hr Holter monitoring

Lown class arrhythmias®

Time after MI Holter obtained® Aprindine arm Placebo arm (n) p value®
1 wk (prerandomization) 2.7+1.5 27+1.6 (72) NS
3 mo 2.3*1.6 33x1.3 (51) <.001
12 mo 1.9+1.3 34+1.4 (36) <.001

AA modified Lown scoring system was used (see text).

BAll surviving patients had a Holter recording at 3 and 12 months; only patients who tolerated a dose of the study drug that gave
a level of =75% of maximum predicted had a “therapeutic level” Holter recording. See text.
CLown class was treated as a continuous measure and classes 4a and 4b were grouped together to simplify the analysis;

differences between treatment arms were tested with Student’s t test.

level over the 1 year of treatment. There was no sig-
nificant difference in the average drug levels for pa-
tients who survived (69%) or died (74%), and the
average levels, the maximum levels, and the last re-
corded levels were not different.

Surgical revascularization. A total of 16 patients un-
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| | | R
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FIGURE 1. Probability of remaining free of death from all causes (4)
and from sudden death (B) as a function of time, for aprindine and
placebo treatment arms (Kaplan-Meier curves). The probability of sur-
vival at 1 year was not significantly different between treatment arms for
death from all causes (4) (p = .31) or for sudden death (B) (p = .09).
At 1 year, 83% (58/70) of patients in the aprindine arm were alive, with
46% (32/70) still taking the study drug and 7% (5/70) having died
suddenly. In the placebo arm, 78% (56/72) of patients were alive at 1
year, with 57% (41/72) of patients still taking the study drug and 15%
(11/72) having died suddenly.
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derwent coronary artery bypass graft surgery during
the 1 year follow-up, 11 treated with aprindine and five
with placebo (p = .51, NS). Bypass surgery was a
study end point in 15 patients (11 treated with aprin-
dine and four with placebo). Ventricular fibrillation
was a study end point in one placebo-treated patient
who, after being resuscitated, later underwent bypass
surgery (see table 3). The 11 aprindine-treated patients
underwent surgery at a median time of 71 days (range
17 to 250) after randomization, compared with a medi-
an time of 89 days (range 34 to 269) for the five
placebo-treated patients (p = NS).

Mortality in concurrent unenrolled reference patients.
The 1 year mortality among 150 consecutive patients
with documented myocardial infarction who did not
meet entry criteria because their ejection fraction was
40% or greater and because they did not have high-
grade arrhythmias was 5%.

Discussion

Malignant ventricular arrhythmias are the proximate
cause of death in most patients who die suddenly after
hospital discharge after an acute myocardial infarc-
tion."  Membrane active antiarrhythmic agents ap-
pear to reduce the risk of sudden death in patients who
have been resuscitated from ventricular fibrillation®'
and also prophylactically reduce the incidence of ven-

TABLE 5
Deaths by category of enrollment in study

Aprindine Placebo
No. of No. of
deaths/No. deaths/No.
Enrollment category enrolled % enrolled %
Ejection fraction <40% 5129 17 8/30 27
Lown class arthythmia =3 1/15 7 2/11 18
Both of the above 6/26 23 6/31 19
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tricular fibrillation in patients within a few hours of the
onset of acute myocardial infarction.'” * However, no
clinical trial of the use of membrane-active antiar-
rhythmic agents in high-risk patients after acute myo-
cardial infarction has shown a beneficial effect on mor-
tality. Of the seven large randomized trials including
more than 100 patients, none showed a beneficial ef-
fect on mortality and several showed a trend toward a
detrimental effect.”>? In the most recently reported
large randomized trial of the use of mexiletine, a mem-
brane-active antiarrhythmic agent, in high-risk pa-
tients after acute myocardial infarction with 1 year
follow-up,” no early or late benefit was seen. There
was a trend toward an increased mortality in the in-
tervention arm despite effective suppression of
arrhythmias.

Our study was designed to determine whether the
membrane-active antiarrhythmic agent, aprindine, a
highly effective drug with a long half-life and proper-
ties similar to those of procainamide and quinidine,'" *
would reduce the risk of death in high-risk survivors of
acute myocardial infarction. Our study differed from
previously reported studies of this question in several
important features: (1) High-risk patients were select-
ed. Mortality from all causes in the placebo arm of
other studies ranged from only 4.8%" at 1 year to
11.6% at 6 months.” Mortality in the placebo arm of
our study was 22% (16/72) at 1 year and 18% at 6
months. In no other reported study was ejection frac-
tion evaluated routinely, whereas in our study all pa-
tients had their ejection fraction determined by gated
blood pool scanning and 85% (121/143) of patients had
an ejection fraction less than 40%. (2) Study drug dose
was individually adjusted. No other double-blinded
study individually adjusted the dose of the study drug
so that blood levels were in a range known to be effec-
tive in reducing sudden death. The pharmacokinetics
of aprindine are predictable and the levels we achieved
with a twice-daily dosing schedule have been shown to
be effective in improving survival in a sample of pa-
tients with ventricular tachycardia or fibrillation."* (3)
A drug highly effective against lethal ventricular ar-
rhythmias was used. Aprindine is highly effective
against lethal ventricular arrhythmias and has been
shown to be effective in a group of patients with symp-
tomatic ventricular tachycardia or fibrillation in im-
proving the proportion of patients remaining alive and
asymptomatic.'* It appears to be among the most effec-
tive drugs available for treatment of lethal ventricular
arrhythmias.’

Although some previously reported studies of the
prophylactic use of membrane-active antiarrhythmic
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agents in survivors of acute myocardial infarction have
been criticized because high-grade arrhythmias were
not one of the criteria for enrollment,' an ejection
fraction of less than 40% after acute myocardial infarc-
tion has repeatedly been shown to be a major risk
factor for death after discharge from hospital; most of
these patients die suddenly.*”*' Malignant ventricular
arrhythmias are thought to be the cause of death in
most of these patients,' perhaps because extensive scar
or ventricular aneurysm may form an anatomic sub-
strate responsible for the generation of malignant ar-
rhythmias by creating reentry circuits, or may extend
the vulnerable period when an ectopic beat with a
critical amplitude and timing may trigger ventricular
fibrillation.” In the canine preparation,” sustained
monomorphic ventricular tachycardia can be induced
reproducibly by electrical stimulation 2 weeks after
experimental myocardial infarction and the likelihood
of inducibility is strongly correlated with the size of the
infarct. Among our patients enrolled because of an
ejection fraction under 40%, without high-grade ar-
rhythmias, the prevalence of high-grade arrhythmias
increased over time, and this increase was greatest in
the placebo-treated patients. By the time the first fol-
low-up 24 hr ambulatory electrocardiogram was per-
formed, half the deaths in the placebo arm had already
occurred. Thus an ejection fraction of less than 40%
after myocardial infarction identifies a group of pa-
tients who are likely to manifest high-grade arrhyth-
mias on follow-up examinations. Marked natural vari-
ability in frequency of arrhythmias has been noted
previously by other investigators,* and an increase in
frequency and complexity of ventricular ectopic beats
in the first 1 to 6 months after acute myocardial infarc-
tion has been shown.> ¥

Our study indicates that over a 1 year period the
prophylactic administration of an effective membrane-
active antiarrhythmic agent, aprindine, given in a ran-
domized, double-blind, individually dose-adjusted,
placebo-controlled trial to high-risk survivors of acute
myocardial infarction appears to reduce mortality in
the first month after randomization and may prolong
survival by approximately 2 months in those patients
who later die; however, mortality at 1 year does not
appear to be affected. This apparent reduction in early
mortality appears to be due in large part to the differ-
ence in the incidence of early sudden death between
the two groups: half of the deaths (8/16) in the placebo
arm occurred by day 18 after randomization and seven
of these were sudden. The first death among the aprin-
dine-treated patients did not occur until day 29; this
was a patient who died suddenly after bypass surgery
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several days after withdrawal of the drug. The first
death in a patient actively taking aprindine did not
occur until day 47 after randomization. Fifty percent of
deaths in the aprindine arm occurred by day 65, and
only two of six were sudden.

Although more aprindine-treated patients under-
went coronary artery bypass graft surgery (11 aprin-
dine vs five placebo; see table 3), this difference was
not significant (p = .51). The first bypass graft sur-
gery performed on an aprindine-treated patient was at
17 days after randomization; at that time, seven deaths
(six of them sudden) had already occurred in the place-
bo group. To control for the possibility that differences
in clinical outcome after coronary bypass graft surgery
may have accounted for the apparent differences in
mortality between the aprindine and placebo treatment
arms, we reanalyzed the data, censoring the data at the
time of bypass graft surgery. The results of this cen-
sored analysis show no difference between the two
treatment arms in death from all causes at 365 days (p
= .22) or at 120 days (p = .10). However, the cen-
sored analysis does show a significant difference be-
tween the two treatment arms in mortality due to sud-
den death: when the data are censored, among patients
who did not undergo bypass graft surgery there are
four sudden deaths in the aprindine arm and 11 sudden
deaths in the placebo arm. There is a significant differ-
ence in mortality due to sudden death at 1 year (p =
.048, Breslow’s test) and at 120 days (p = .027,
Breslow’s test). It is possible that some of the placebo-
treated patients who died suddenly soon after randomi-
zation may have been candidates for coronary artery
bypass surgery had they survived for several more
weeks.

The suggested decrease in mortality in the aprindine
treatment arm during the first month after randomiza-
tion is noteworthy. It has been shown that mortality is
highest in the first few months after myocardial infarc-
tion'™ > 73 and then progressively decreases.? Moss
et al.” showed that frequent ventricular ectopic beats
were associated with increased mortality only during
the first 4 months after myocardial infarction. It thus
seems reasonable to expect that the greatest benefit of
antiarrhythmic therapy would be seen in the first few
months after myocardial infarction. This has not been
demonstrated, however, in prior studies of prophylac-
tic antiarrhythmic therapy after myocardial infarction.
Many studies have enrolled patients after myocardial
infarction for a variable period of time, approaching 2
months in some.'* ** This is beyond the period of high-
est mortality, and thus the power to demonstrate a
difference between treatment arms may be reduced.
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This is in contrast to trials of the prophylactic use of 3-
blocking agents. In the Norwegian multicenter trial of
timolol after myocardial infarction, a progressively in-
creasing difference in mortality due to cardiac death
was seen throughout the study follow-up period.*

The difference in mortality from all causes at 1 year
between the aprindine arm and the placebo arm (17%
vs 22%) was small, and the statistical power to detect a
significant difference is limited by the sample size. To
show a significant difference between treatment arms
for death from all causes with p < .05 and a beta error
of 20%, more than 1000 such high-risk patients in each
treatment arm would have been necessary."

The characteristics of an ideal antiarrhythmic agent
for prophylactic use against sudden death after dis-
charge of survivors of acute myocardial infarction in-
clude high efficacy in suppressing ventricular arrhyth-
mias, a long half-life, and tolerable side effects.” At
the time this study was initiated, aprindine appeared to
be one of the most promising agents available. In our
study, the drug appeared to be an effective antiarrhyth-
mic agent with tolerable side effects. Although central
nervous system side effects, usually weakness and
tremor, were seen in 15% of patients treated with
aprindine, they were usually controlled by reducing
the dose. Only one case of significant neutropenia was
seen and this promptly resolved when the drug was
discontinued. The long half-life of the drug allowed it
to be taken on a convenient 12 hr dosing schedule and
compliance was good. No suggestion of exacerbation
of ventricular arrthythmias was seen despite high drug
levels achieved in some patients. The prolongation of
survival associated with aprindine treatment in this
study cannot necessarily be extrapolated without quali-
fication to the use of other antiarrhythmic agents. The
primary advantage of aprindine may be its long half-
life and the relative ease with which therapeutic drug
levels with tolerable side effects may be achieved.'
Aprindine may have other properties that make it par-
ticularly effective in reducing sudden death in patients
in the early postinfarction period.

Finally, it has been demonstrated that patients with
depressed ejection fraction and triple-vessel disease
benefit from bypass surgery.*' It is among this group of
patients, however, that the highest early mortality is
seen.’® *? Our results suggest that an effective strategy
for high-risk patients may be to prolong hospitalization
and initiate treatment by the aggressive use of 8-
blockers,* calcium-channel blockers,” and a mem-
brane-active antiarrhythmic agent; this strategy may
prolong survival until the patient’s suitability for sur-
gery may be assessed.
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