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Abstract: This study was aimed to compare the results of post operative biatrial pacing and IV amiodarone in
prevention of AF. In a single blind randomized clinical trial, 210 patients scheduled for elective CABG surgery
were randomized either o receive overdrive biatrial pacing, IV amiodarone or no intervention. Incidence of AF
postoperatively evaluated. Pacing was successful in 83% of patients and 80% of patients in amiodarone group

could receive their drug. Twenty and one patients developed AF. Incidence of AF in pace, amiodarone and
control group was 10.7, 5.3 and 17.9%, respectively (p = 0.08). Comparing incidence of AF between pacing and
control group, the difference was not significant (p = 0.2), but the difference between amiodarone and control
groups was significant statistically (p = 0.03). Patients who developed AF were older but their left ventricular

gjection fraction was not different with patients without AF. The ICU stay was higher in patients with AF. Use

of IV amiodarone was more effective than biatrial pacing in prevention of post operative AF and we recommend

use of this drug in high risk patients.
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INTRODUCTION

Atrial Fibrillation {AF) is one of the most important
complications of coronary artery bypass grafting (CABG)
surgery which occurs in 15-45% of patients (Koplan, 2007,
Magee et al., 2007). Its incidence was not decreased
despite of more improvements in surgical techniques, may
be due to increasing age of patients who undergoing
CABG (Magee et al., 2007). Post operation AF may result
in significant morbidity like as congestive heart failure,
renal insufficiency, prolonged ventilation, readmission to
the intensive care unit and a threefold to fourfold
increased risk of early postoperative stroke (Magee et al.,
2007). Lot of studies showed that post operation AF
resulted i long ICU and hospital stay and increased
hospital costs (Koplan, 2007; Magee er al., 2007; Ott and
Marcus, 2006; Zebis et al., 2008).

Mechanisms of post CABG atrial fibrillation are
different and inflammatory mediators, adrenergic tone,
fluid and electrolyte shifts and atrial ischemia likely play
a larger role (Koplan, 2007; Kolvekar er al., 1997;
Cosgrave er al., 2005). It has been suggested that
low serum and atrial magnesium (Mg++) levels are
related to a high risk for developing atrial fibrillation

(Piper er al., 2007).

In attempt for decreasing incidence of post operative
AF, multiple studies used drugs like as  amiodarone
(Redle er al., 1999), atorvastatin (Song et al., 2008),
betablockers (Sleilaty er al., 2008; Acikel et al., 2008),
sotalol (Aerra er al., 2006), omega3 products (Calo er al.,
2005) magnesium (Shepherd er al., 2008; Rostron et al.,
2005) and steroids (Prasongsukarn er al., 2003). Some
other studies used single atnal (Blommaert et al., 2000,
Fan et al., 2000; Avila et al., 2007), biatrial
(Gerstenfeld er al., 2001; Eslami er al.. 2005; Hakala e al.,
2005) and three atrial site pacing (Ozin er al., 2005) to
prevent incidence of AF after CABG. The results were
variable. Further studies needed to clarify the role of atrial
pacing in prevention of post operative AF (Vora, 2005).

The purpose of this study was to verify the results of
biatrial pacing wversus intravenous amiodarone in the
incidence of AF after CABG surgery.

MATERIAL AND METHODS

With an interventional prospective and single blind
randomized clinical trial from December 2006 to February
2008 two hundred and ten of 237 consecutive patients
scheduled for elective on pump CABG surgery, were
randomized (www randomizer.org) into three groups either
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to receive IV amiodarone or biatrial pacing after entering
to ICU as therapy groups and one group without any
intervention as control group. Patients with (1) significant
valvular disease, (2) rhythm of AF at admission, (3) taking
antiarrhythmic drugs other than beta blockers, (4) patients
with implanted pacemakers and (5) development of
cardiogenic shock and significant ventricular arrhythmias
or AV blocks after surgery and 6- redo CABGS were
excluded from the study. The cardiac surgeons of study
were unaware of grouping of patients and cardiologists of
study had no role in randomization of patients, Study was
approved by cardiovascular research center of university
and written informed consent was obtained from all
patients.

Demographic, drug history and echocardiograhic
data including diastolic M-mode left atrial size were
collected before surgery. Data about left ventricular
gjection fraction and number of vessel diseased were
obtained by angiography. All medications, including beta
blockers, were continued until surgery.

Patients underwent on pump CABGS on standard
cardiopulmonary bypass with myocardial protection
provided by blood cardioplegia. Epicardial pacing wires
were placed at the epicardium of the right atrial appendage
and at the roof of the left atrium at the end of surgery. On
arrival in the surgical ICU, the sensing and pacing
thresholds of the pacing wires were measured. The
configuration of atrial pacing for biatrial pacing was as
follows: the LA pacing wire was connecied to the
negative pole of the pulse generator and the RA pacing
wire was connected to the positive pole. Patients with a
capture threshold =3 volt or a sensing threshold <1 mV
and diaphragmatic stimulation were excluded from the
study. In patient who randomized to be in pacing group
overdrive atrial inhibited pacing was initiated, with output
programmed at 3 times the capture thresholds. Sensitivity
was set at | mV. The lowest rate was 80 beats per minute
(b/m) or 10 beats above the intrinsic heart rate. The
maximum pacing rate allowed was 110 b/m. Overdrive
pacing was continued during ICU stay. In patients in
amiodarone group, I'V amiodarone started at ICU with
150 mg over 30 min and 1 mg h™' for 6 h and 0.5 mg min™'
for the resting of ICU stay and stopped after discharge.
Patients in control group had no intervention. Continuous

Table 1: Demographic and angiographic data of patients

telemetry monitoring was done during ICU stay and
recorded digitally for evaluation. The 12-lead ECG was
performed daily during ICU stay for all patients. The
pacing and sensing thresholds were checked daily and
the output was adjusted accordingly. Electronic records
and ECGs were reviewed daily by a cardiologist who was
unaware of patient group. The pacing wires were removed
by simple transcutaneous retraction at the day of
discharge from ICU in the absence of a clinical end point.
In determining of AF during 1CU stay, atrial pacing and
infusion of amiodarone stopped and proper therapy
started if needed.

The primary end point of the study was the
occurrence of significant new-onset atrial fibrillation after
coronary artery bypass surgery.  Significant  atrial
fibrillation episodes were defined as those lasting more
than 1 h or the episodes associated with hemodynamic
compromise. ECG and echocardiography were performed
at the discharge time from hospital,

Statistical analysis: Continuous variables were expressed
as Meanx5D and analyzed using unpaired 2-tailed
Student’s t-test. Categorical variables were summarized as
percentage and compared by chi-square analysis. The
95% CI was reported where appropriate. P values less
than or equal (.05 considered as significant difference.
Data entry and analysis were done by SPS5 11.5 software
for windows.

RESULTS

Two hundred and ten patients were eligible o enter
the study. Demographic, echocardiographic  and
angiographic data of patients are listed in Table 1. Twenty
and six patients withdrew from the study between
randomization and first booked intervention; four patients
died during follow up.,

Fourteen patients died in pacing group: Three had failure
o capture of pacemaker, two had diaphragmatic
stimulation, seven had epicardial lead displacement and
two patients died in ICU stay (one because of pump
failure and another due to complications of extensive
anterolateral myocardial infarction).

Characteristics Pace (n= T Amiodarone (n = 700 Control (n = 70} Toval (no= 21101) p-value
Male (%) 6 Gl Hd Th 0.01
Agedy) U] ilikd L) fil=]1) 59410 (.03
Admission LVEF (%) 5145 444 454 4E£3 .4
Left atrial size {cm) 3.4H03 3. 4+HG 354005 35405 (3
Admission d blocker (%) T By 2 ul 0.3

3 vessel disease (%) S 54 T3 Bl (.01

2 vessel disease (%) 34 23 25 27 (.3

I vessel disease (%) 16 23 2 13 <{L{M}]
Discharge LVEF in completed cases (%) 4644 4748 4547 46 0.3
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Fig. 1: Incidence of atrial fibrillation in randomized groups

Thirteen patients died in amiodarone group: Eight had
systolic  blood  pressure <100 mmHg (Libby and
Braunwald, 2008), four had HE less than 50 b/m
(Maras er al., 2001) and one had AV block.

Three patients died in control group: One underwent
unpredicted mitral valve surgery and two died in ICU
(one due to severe pump failure and another due to
ventricular fibrillation).

In the first day of ICU stay when patients received
their booked intervention, all patients had sinus rhythm.
Incidence of AF in 2nd, 3rd and 4th day of ICU was 4.4, 5
and 2.2%, respectively (P value for 4 days follow up =
0.01). Incidence of AF in our patients was 11.6% totally.

As shown in Fig. 1, the incidence of AF in pace,
amiodarone and control group was 10.7, 5.3 and 17.9%,
respectively (p = (L08). Comparing incidence of AF
between pacing and control groups, the difference was
not significant (p = 0.2) but the difference between
amiodarone and control  groups was  significant
statistically (p = 0.03). Considering AF patients, 28.6% of
patients were in pace group, 14.3% in amiodarone and
57.1% in control group. This difference was statistically
significant (p = 0,01).

Thirty patients were withdrawn from study because
of above mentioned causes. By adding these patients to
control group we had 97 patients without any
intervention. The incidence of AF in this group of
patients was 22.6% which may be our real incidence of
post operative AF, With this assumption the difference
between incidence of AF in patients of pace group and
patients who didn't receive any intervention was
significant statistically (p = 0.05).

Mean [CU stay of patients with and without AF was
6 and 4 days respectively (p<0.001). Admission left
ventricular ejection fraction (LVEF) was not different
between patients with (45%) and without AF (48%),
p=0.2.

Incidence of AF in patients with three, two and one
vessel disease was 14.8, 8.2 and 4.3%., respectively. This

difference was not significant statistically (p = 0.2).
Prevalence of three, two and one vessel disease in
patients with AF was 76.2, 19 and 4 8%, respectively. This
difference was statistically significant (p<(.001). Mean
age of patients in patients with AF was 67+7 and without
AF was 3710 (p<0.001).

Data analysis of patients withdrawn from study
showed some differences. Admission LVEF (44+10%) was
lower and prevalence of three vessel coronary artery
disease was higher (80%) in this group ol patients. Other
characteristics were equal. Incidence of AF was 33.3%
which was different statistically with incidence of AF in
patients who completed their follow up (11.6%)
(p = 0.004),

DISCUSSION

More decrease in incidence of AF after CABG in
amiodarone group (5.3%) than pacing (10.7%) and control
eroup (17.9%) again confirmed the efficacy of this drug in
prevention of post operative AF. This finding 1s
compatible with findings of Zebis er al. (2008) and
Kerstein et al. (2004) that showed decrease in incidence
of post operative AF after CABG with intravenous
amiodarone. Maras er al. couldn't show beneficial effect
of pre operation single dose of oral amiodarone in this
regard (Maras et al., 2001).

Although, the difference in incidence of post
operative AF between pace and control group was not
signilicant, by adding withdrawn cases to control group
and calculating incidence of AF in this new group of
patients the difference will be significant. Blommaert et al.
(2000} in their study showed beneficial effects of atrial
overdrive pacing in reducing of AF in the second day of
ICU stay after CABG.

The number of patients with AF in each group was
low so0 analysis of some data like as LVEF and number of
vessel disease between groups was not significant
statistically. Although LVEF was not different between
patients with and without AF, prevalence of 3VD was
high in patients with AF. This finding is in contrast with
findings of Dogan er al. (2007). Haghjoo er al. (2008)
couldn't show any difference between of LVEF
between two groups Although difference between ages
of patients between randomized groups was not
significant, this difference was significant statistically
between patients with and without AF. Some studies
considered age as strong predictor of post operative AF
(Dogan er al., 2007; Haghjoo et al., 2008; Hakala and
Hedman, 2003).

Use of betablocker was not different between
randomized groups and patients with and without AF
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also. Post operative
randomized groups was similar.

Adminmistration of amiodarone i1s simple and cost
effective (Zebis et al.. 2008), on the other hand pacing of

patients 1s slightly sophisticated. The surgeon should

management of patients in

implant temporary pacing wires which may be time
consuming sometimes. In our center surgeons usually
implant one ventricular lead routinely. Successtul working
of atrial pacing wires 15 an important issue. In our study
pacing was technically successful in 83% of patients
which was compatible with results of Hakala er al. (2003)
they showed 80% success in their study. The cost
effectiveness of pacing is not evaluated before.

ICU stay of patients with AF was two days longer
than other patients. Aranki et al. (1996) showed the same
results before. Although other studies didn't show longer
stays of patients with post operative AF but costs of

these patients were higher (Zebis er al., 2008).
CONCLUSION AND LIMITATION

Use of IV amiodarone was more effective than biatrial
pacing n prevention of post operative AF and we
recommend use of this drug in high risk patients,

Low sample size 1s one of our limitations. Although,
the cardiologist who evaluated AF incidence was blind to
arouping of patients but study was not double blinded.
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