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ABSTRACT

Background: Approximately one-third of the patients undergoing cardiovascular surgery reportedly
experience paroxysmal atrial fibrillation (AF) during the postoperative period. However, the usefulness of
antiarrhythmic drugs for preventing postoperative AF recurrence in the Japanese population has not
been extensively studied.

Methods: From a total of 118 patients who developed postoperative paroxysmal AF between April 2009
and March 2011, 72 patients (45 men, mean age 68 + 8 years) requiring treatment for postoperative AF
due to symptoms lasting > 30 min were enrolled to prospectively investigate the efficacy of oral bepridil
(100 mg/day, n=37) or aprindine (40 mg/day, n=35).

Result: The AF recurrence-free survival rates at 1, 3, 7, and 14 days were 100%, 94%, 57%, and 49%,
respectively, in the aprindine group, and 100%, 97%, 86%, and 76%, respectively, in the bepridil group
(P=0.028, aprindine vs. bepridil).

Conclusion: Bepridil, at a fixed dose of 100 mg/day, was considered to be more effective than a routine

dose of aprindine for the prevention of postoperative AF recurrence.
© 2015 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.

1. Introduction

It has been reported that 30-40% of patients undergoing open
heart surgery experience paroxysmal atrial fibrillation (AF) during the
postoperative period [1,2]. Postoperative AF may lead to the deteriora-
tion of cardiac hemodynamics, and may increase the incidence of
serious complications such as ventricular tachyarrhythmia, heart fail-
ure, and ischemic stroke [1-3]. This may result in prolonged hospita-
lization, increased health care costs, and worsening of the clinical
course after surgery [4-6]. The prompt treatment of postoperative AF
will improve prognoses and decrease health care costs for patients
following cardiovascular surgery. However, most previous reports on
the efficacy of medical prevention for paroxysmal AF after cardiovas-
cular surgery have focused on the use of amiodarone [6-9], beta
blockers [9,10], and sotalol [7,9,11]. Moreover, the efficacy of other
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anti-arrhythmic drugs for the prevention of AF recurrence remains
unclear.

In the present study, we aimed to prospectively compare the
efficacy and safety of bepridil and aprindine for the prevention of
paroxysmal AF recurrence after cardiovascular surgery.

2. Material and methods
2.1. Study design

A total of 459 consecutive patients underwent planned heart/aortic
surgery at our institution between April 2009 and March 2011. After
the exclusion of 31 patients with chronic AF, 428 subjects (279 males
and 149 females; mean age, 65 + 13 years; range, 20-88 years) in
whom continuous sinus rhythm was confirmed preoperatively were
selected for participation in the study; the Institutional Review Board
of our hospital approved the study (Number: H26-113, Date: 17th/
November/2014).
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‘ Heart /Aortic surgery :n =459 ‘

Chronic AF (n=31)

‘ Preoperative sinus rhythm : n = 428 ‘

No AF (n=310)

Postoperative AF: n =118

t——— Contradiction for drug use (n = 46)

‘ Enrolled in the study: n =72 ‘

Bepridil group: n =37 Aprindine group: n = 35

Fig. 1. Patient enrollment chart. AF, atrial fibrillation.

Prior to surgery, all patients were evaluated by chest radiography,
12-lead electrocardiography, transthoracic echocardiography, pul-
monary function testing, and other noninvasive examinations. When
the attending physicians considered it necessary, patients underwent
additional examinations such as exercise tolerance testing, transeso-
phageal echocardiography, and cardiac catheterization. Patients were
interviewed to determine their history of paroxysmal AF and heart/
aortic disease, and the medical records were reviewed to assess the
types of drugs that had been used before surgery, C-reactive protein
levels, and hepatic/renal function.

During preoperative examinations, the following patients were
excluded from the study: those with serious bradyarrhythmia (e.g.,
sick sinus syndrome, atrioventricular block, or intraventricular
conduction defect); those with an ejection fraction of <40% on
transthoracic echocardiography; those with abnormal hepatic/
renal function test results; those who might be pregnant; those
with urinary retention or glaucoma; and those with a history of
drug allergies.

All cases underwent electrical pulmonary vein isolation using
cryoablation if paroxysmal or persistent AF was recorded on their
12-lead electrocardiogram before heart/aortic surgery. The deci-
sion for performing cryoablation was left to the surgeon.

Postoperative AF was diagnosed definitively by standard 12-
lead electrocardiography, and all cases were confirmed as having a
left ventricular ejection fraction of >40% on preoperative cardiac
ultrasonography. Sinus rhythm was then established by electrical
cardioversion. Thereafter, subjects were orally administered either
bepridil hydrochloride (100 mg/day) or aprindine (40 mg/day)
after random sampling using the envelope method. AF recurrence
was monitored by continuous electrocardiographic observation
and the development of any adverse effects was assessed for two
weeks after cardiovascular surgery. Moreover, in patients with
recurrent AF after the use of one of these first-line drugs, sinus
rhythm was re-established by further electrical defibrillation. We
then estimated the preventive efficacy of other drugs that had not
been selected as first-line therapies for AF recurrence. Informed
consent was obtained from all subjects prior to cardiovascular
surgery.

2.2. Definitions

Postoperative paroxysmal AF was defined as electrocardiogram
findings consistent with AF that continued for at least 5 min during
hospitalization [6,12]. Transient ischemic attack was defined as the
occurrence of neurological signs/symptoms that disappeared sponta-
neously within 24 h of onset. Ischemic stroke was diagnosed on the
basis of the occurrence of neurological signs/symptoms and the
detection of an ischemic lesion, 3 mm in size, on brain computed
tomography or magnetic resonance imaging. Patients with paroxysmal
AF were classified into the following 3 categories according to when
episodes of palpitations developed: diurnal type (episodes occurring

07:00-17:00, when the sympathetic nervous system dominates),
nocturnal type (episodes occurring 17:00 —07:00, when the parasym-
pathetic nervous system dominates), and mixed type (episodes
occurring irrespective of circadian variation) [13,14]. Hypertension
was defined based on the blood pressure value recommended by
the Japanese Society of Hypertension Guidelines for the Management
of Hypertension (JSH2009) [15].

2.3. Statistics

Continuous data are expressed as mean + standard deviation.
Inter-group comparisons were performed using the Mann-
Whitney U-test for continuous variables, and the chi-square test
for non-continuous variables. Survival curves were estimated by
the Kaplan-Meier method and compared with the log-rank test
(Cox-Mantel). All statistical analyses were performed using the
SPSS 13.0 statistical package. In all of these tests, P values of < 0.05
were considered statistically significant.

3. Results

3.1. Comparison of the frequency of postoperative paroxysmal AF
and patient background factors

Postoperative AF occurred in 118 (27.6%) of the 428 subjects (males
76, females 42; average age, 68 + 10 years). After excluding patients
with drug contradictions such as serious bradyarrhythmia, an ejection
fraction of <40%, abnormal hepatic/renal function test results, current
pregnancy, urinary retention or glaucoma, or a history of drug allergies,
72 cases were enrolled in this present study and underwent treatment
for the prevention of AF using oral anti-arrhythmic drug therapy based
on subjective symptoms and cardiac hemodynamics (Fig. 1). The mean
follow-up period of the study was 30+ 11 days. Table 1 shows a
comparison of patient characteristics in the bepridil (n=37) and
aprindine groups (n=35). There were no significant differences
between the two groups in terms of any of the indices (Table 1).

3.2. Preventive effect and safety of oral anti-arrhythmic drugs for
postoperative AF

The recurrence-free survival rates at 1, 3, 7, and 14 days were
100%, 94%, 57%, and 49%, respectively, in the aprindine group, and
100%, 97%, 86%, and 76%, respectively, in the bepridil group. There
was a significant difference in the recurrence-free survival rates
between the groups (P=0.0278, Fig. 2). In cases where AF was
refractory to bepridil as a first-line therapy, the use of aprindine as
a second-line therapy yielded a recurrence-free survival rate of
25% (2 of 8 cases). The use of bepridil as a second-line therapy for
AF refractory to aprindine was 55% (6 of 11 cases) (P=0.352).
There was no significant difference in AF recurrence rates between
aprindine and bepridil therapy after the second-line therapy.
Adverse effects requiring the discontinuation of antiarrhythmic
drug therapy were observed in 1 patient (3.0%, sinus arrest) in the
bepridil group and none in the aprindine group.

4. Discussion

AF reportedly develops after cardiac surgery due to certain pre-
operative baseline clinical characteristics such age [1,2,16,17], male
sex [2,17], cardiac valvulopathy [1,16], anamnestic AF [1,17], cardiac
arrest [1,17], basic pulmonary disease [1,17], and neglecting the
internal use of beta blockers [1,16]. In addition, specific periopera-
tive events (inflammation, stress, atrial ischemia, and pulmonary
venous blood removal due to surgical stress) and postoperative
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