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Does prophylactic low-dose amiodarone
decrease the incidence of postoperative atrial
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surgery? A randomized controlled trial
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Abstract

Background: Postoperative atrial fibrillation (POAF) occurs within 1 to 5 days after coronary artery bypass grafting
(CABQG), with a peak occurrence on the second day. This research aimed to assess the role of dose-low amiodarone in
the prevention of POAF after CABG.

Methods: This randomized controlled blind-single study was carried out on 150 patients undergoing elective CABG
with sinus rhythm. Cases were randomized into two equal groups. The placebo group received matching placebo
tablets. The amiodarone group received a prophylactic oral amiodarone 5 mg/kg/day for 6 days before and 6 days
after surgery.

Results: The incidence of POAF was significantly lower in the amiodarone group compared to the placebo group
(16% vs 33.3%, P = 0.013) with a relative risk of 0.48 times (95% confidence interval: 0.26-0.88). The onset of POAF,
percent of patients responded to medication, and time elapsed to respond to medication were insignificantly differ-
ent between both groups. The mean (£ SD) of ICU stay was 2.51 4 1.11 days in the amiodarone group versus 3.31 +
1.83 days in the placebo group, and the mean (& SD) of hospital stay duration was 10 & 1.99 days in the amiodarone
group versus 12.72 4+ 2.23 days in the placebo group. The length of ICU admission and hospital stay was significantly
lower in the amiodarone group than in the placebo group (P = 0.002 and < 0.001, respectively).

Conclusions: Low-dose oral amiodarone was effective in POAF prevention after CABG with a lower length of ICU
admission and hospital stay.

Trial registration: Pan African Clinical Trials Register PACTR202101651961317. Registered on 21 January 2021
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Background

Postoperative atrial fibrillation (POAF) is the most fre-
quent complication following cardiac surgeries, and it is
still difficult to prevent, treat, or cure [1, 2]. The preva-
lence of POAF ranges between 20 and 40% in different
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studies, reflecting the differences in atrial fibrillation (AF)
definition, monitoring, and screening [3]. POAF occurs
within 1 to 5 days after coronary artery bypass grafting
(CABQG), with a peak occurrence on the second day [4].

POAF is related to higher mortality and morbidity,
including increased intensive care unit (ICU) re-admis-
sion, persistent congestive heart failure, length of hospital
stay, stroke, and overall cost [5].
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Several studies have searched for an efficient drug to
prevent POAF. Many drugs were tried, including mag-
nesium sulfate, beta-blockers, verapamil, quinidine,
digoxin, and procainamide. However, the outcomes were
not satisfactory [6, 7]. Also, these drugs have several side
effects, and some drugs, such as beta-blockers, are not
tolerable in patients with significant chronic lung illness
and left ventricle dysfunction [8].

Amiodarone, a class III antiarrhythmic drug, expands
the refractory time of ventricular and atrial muscle and
AV nodes [9]. Additionally, amiodarone has a mild activ-
ity in beta- and calcium channel blocking [10]. Bradycar-
dia and atrioventricular block are frequent side effects of
amiodarone because of their calcium channel-blocking
activity [11].

Amiodarone is commonly prescribed for many diseases
in clinical practice due to its good antiarrhythmic effect
[12, 13]. A few studies reported its usage as a prophylac-
tic drug against POAF after CABG. This research aimed
to assess the role of low-dose amiodarone in preventing
POATF after CABG.

Methods

This randomized controlled single-blind study was car-
ried out on 150 patients undergoing elective CABG
with sinus rhythm from 1 December 2019 to 28 Feb-
ruary 2022 in Cardiothoracic Surgery Department, a
tertiary referral hospital established to manage heart dis-
eases. The ethical committee of the Faculty of Medicine,
Tanta University Hospital, Tanta, Egypt, has approved
the study (approval code 33462/11/19). Then, registra-
tion was done on Pan African Clinical Trials Register
(PACTR202101651961317). Before enrollment, informed
written consent was taken from patients.

Patients with emergency CABG, CABG with valve sur-
gery, re-do CABG, history of amiodarone allergy or tox-
icity, previous AF, chronic renal failure (serum creatinine
level above 200 pmol/l), hypothyroidism, hyperthyroid-
ism, and chronic amiodarone treatment were excluded.

Patients were allocated into two equal groups (group
ratio 1:1): the placebo group received placebo tablets
matching amiodarone tablets, and the amiodarone group
received prophylactic oral amiodarone of 5 mg/kg/day,
divided into two doses per day for 6 days before and 6
days after surgery. A single type of beta-blocker at a fixed
dose was used to standardize the therapy to avoid out-
come differences.

Randomization into two groups was performed by
computer-generated random numbers and inserted into
opaque concealed envelopes. Only participants were
blinded.

To ensure consistency, all individuals were admin-
istered the same anesthesia. All operations were
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conducted using hypothermic cardiopulmonary bypass
(cooling to 32 °C) with a single dose of cardioplegia
solution (cold custodiol; Bretschneider’s HTK Solution.
Germany), a magnesium-free prime, and a membrane
oxygenator [14].

Central venous pressure, invasive blood pressure, pulse
oximetry, continuous electrocardiogram, and monitoring
of central and peripheral temperature were performed
intraoperatively. All operations were conducted in a sin-
gle aortic clamping session. During and after surgery,
repeated arterial blood samples were collected to meas-
ure blood gasses and potassium levels, which remained
within normal ranges. Transit time flow measurement
(TTEFM) using a TTEM device was recorded 5 min after
weaning from cardiopulmonary bypass to check the
patency of grafts.

Continuous postoperative ECG monitoring was done
for 6 days in the ICU and the ward by Mindray Datascope
monitors. The rhythm was identified as AF when persis-
tent P waves did not precede every QRS complex, and
the ventricular rate was abnormal. If a patient developed
POAF and persisted for 5 min or more, the patient was
considered POAFE.

When AF occurred, intravenous amiodarone was
administered (150 mg bolus, 1 mg/minx 6 h, then 0.5
mg/minx 18 h) [15].

The primary outcome was the incidence of POAF, while
the secondary outcomes were the safety and length of
hospital and ICU stay. The adverse effects of amiodarone,
including bradycardia and hypotension, were recorded.

Sample size calculation

G. power 3.1.9.2 (Universitat Kiel, Germany) was uti-
lized for the sample size calculation. The following crite-
ria determined the sample size: A previous study found
that the incidence of AF was 25% with amiodarone and
53% with placebo [16], 0.05 a error and 90% power of the
study to allocation ratio 1:1. Thirteen cases were added
to each group to compensate for dropouts. Consequently,
75 patients were assigned to each group.

Statistical analysis

Data was entered into the computer and analyzed with
SPSS v26 (IBM Inc., Chicago, IL, USA). Quantitative
data were expressed as mean and standard deviation
(SD) and were compared by an unpaired Student’s test.
Qualitative data were given as frequency and percent-
age (percent) and examined utilizing the chi-square test.
Kaplan-Meier curve was used to show the onset of AF.
Cox regression was used to estimate the hazard ratio. A
two-tailed P value of 0.05 or less was regarded as statisti-
cally significant.
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Results

In this study, 187 cases were evaluated for eligibility, 24
failed to meet the criteria, and 13 refused to join the trial.
The remaining 150 cases were randomly allocated into
two groups (75 cases in each). All allocated cases were
followed up and analyzed statistically (Fig. 1).

Preoperative and intraoperative data were insignifi-
cantly different between both groups (Table 1).

The incidence of POAF in the amiodarone group was
significantly lower than that in the placebo group (16%
vs 33.3%, P = 0.013) with a relative risk of 0.48 (95%
CIL: 0.26-0.88). The onset of POAF, patients’ response
to medication, and elapsed time to respond to medica-
tion were insignificantly different between both groups
(Table 2).

Postoperative ejection fraction was insignificantly dif-
ferent among the two groups (Table 2).

The length of ICU admission and hospital stay was sig-
nificantly lower in the amiodarone group compared to
the placebo group (P = 0.002 and < 0.001, respectively)
(Table 2).
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The overall AF rate was significantly lower in the ami-
odarone group than in the placebo group (P = 0.011) with
a hazard ratio of AF 0.414 times (95% CI: 0.21-0.815) in
the amiodarone group than in the placebo group (Fig. 2).

The low-dose amiodarone treatment did not result in
any significant adverse effects.

Discussion

Our results revealed that the prophylactic oral low-dose
amiodarone administration in elective CABG decreased
the incidence of POAF by about 50% compared to the
controls.

We found that POAF occurred in only 16% of the ami-
odarone group compared to 33.3% in the placebo group,
with maximum occurrence on the 2nd day postopera-
tively than on the third day postoperatively.

This was supported by Mitchell et al. [17], who deter-
mined whether oral administration of amiodarone perio-
peratively was an efficient and secure prophylactic drug
for atrial tachyarrhythmia following heart operation
(CABG and/or heart valve surgery). In their study, oral

Assessed for eligibility (n=187)

Excluded (n=37)

» *Not meeting inclusion criteria (n=24)
*Patient refusal (n=13)

Randomized (n=150)

A\

Amiodarone group (n=75):
Received a prophylactic oral
dose of amiodarone of 5 mg/kg
/day divided into 2 doses per
day was administered 6 days
before the operation and 6 days
after the operation.

75 patients were included in
the follow-up.

A

The results were tabulated and
statistically analyzed (n=75)
No excluded cases.

Fig. 1 CONSORT flowchart of the enrolled patients

A4

Placebo group (n=75):
received placebo as a
prophylaxis against AF before
and after the CABG

75 patients were included in
the follow-up.

A

The results were tabulated and
statistically analyzed (n=75)
No excluded cases.




Ahmed et al. The Cardiothoracic Surgeon (2022) 30:24 Page 4 of 6
Table 1 Distribution of preoperative and operative data in both groups (n = 150)
Placebo group (n = 75) Amiodarone group (n = 75) P value
Age (years) 57314685 57.76 £5.80 0.663
Gender
Male 5 (60%) 42 (56%) 0.62
Female 0 (40%) (44%)
Hypertension 8 (50.7%) 4 (45.3%) 0.513
DM 4 (45.3%) (60%) 0.072
Smoking 21 (28%) 9 (25.3%) 0.712
CcCs>3 3(70.7%) 47 (62.7%) 0.299
NYHA > Il 6 (34.7%) 24 (32%) 0.729
Previous MI 5(33.3%) 24 (32%) 0.862
Obesity 9 (12%) 7 (9.3%) 0.597
Preoperative EF (%) 49.63 +5.68 51.03 £6.53 0.163
Preoperative LA size (%) 368 +£0.32 373+£0.29 0317
Operative data
Ischemic time (min) 61.19+£95 63.85+8.16 0.067
Total bypass time (min) 97594977 9589 + 847 0.259
Intraoperative inotropes 48 (64%) 46 (61.3%) 0.736
Number of grafts 2604+ 1.15 2324082 0.089
Data presented as mean =+ SD or frequency (%)
DM diabetes mellitus, CCS chronic coronary syndromes, NYHA New York Heart Association, Ml myocardial infarction, EF ejection fraction, LA left atrium
Table 2 Outcomes in both groups
Placebo group (n = 75) Amiodarone group (n = 75) P value
POAF 25(33.3%) 2 (16%) 0.013*
Time of onset of POAF (days) 2194087 2324047 0.243
Patients responded to medication 12 (16%) 7 (9%) 022
Elapsed time to respond to medication (h) 15.77 £ 564 1465+ 3.14 0.135
Maximum ventricular rate 13714 £ 7.21 13525+732 0.113
Postoperative EF (%) 43.06 £ 5.10 44,63 £ 5381 0.081
ICU stay (days) (same) 31+1.83 251 +£1.11 0.002*
Hospital stay (days) (same) 1272 £223 10+ 1.99 <0.001*

Data presented as mean =+ SD or frequency (%)

AF atrial fibrillation, POAF postoperative atrial fibrillation, ICU intensive care unit, EF ejection fraction, RR Relative risk

*Significant P value < 0.05

amiodarone (10 mg/kg daily) was administered 6 days
before operation through 6 days following operation (13
days). The atrial tachyarrhythmia occurred after surgery
in a few amiodarone cases at 16.1% P < 0.001 with a peak
rate in the 2nd day postoperatively.

Moreover, Daoud et al. [18] used oral amiodarone as
a preventive medication for valvular and CABG sur-
gery. POAF was presented in 25% (16 of 64 patients)
of the amiodarone group and 53% of the placebo group
(32 of 60 patients). In Daoud et al’s study, 40% (26 of
64 patients) of cases are receiving amiodarone with
beta-blockers; however, the incidence of AF among

amiodarone-treated patients taking beta-blockers was
not significantly different from that of amiodarone-
treated patients not taking beta-blockers (P = 0.76). So,
the use of beta-blockers did not influence the preva-
lence of AF in their study. While in our study, a single
type of beta-blocker at a fixed dose was used to stand-
ardize the therapy.

Since many patients require urgent CABG, other
studies have administered amiodarone intravenously.
Hohnloser et al. [15] studied 77 patients after heart sur-
gery in a placebo-controlled study of IV amiodarone as
prophylaxis against AF. The total IV dose of 4.5 g was
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Fig. 2 Kaplan-Meier curve of cumulative incidence of atrial fibrillation

administered, and infusion started following the end of
the surgery and significantly decreased the occurrence
of AF. However, 18% stopped amiodarone due to adverse
effects and concluded the incidence of AF (5% vs 21% in
the control group; P < 0.05).

In contrast with our results, Redle et al. [19] com-
pared oral amiodarone with a placebo to prevent POAF
after CABG. Cases were administered 2 g of amiodar-
one or placebo in separate doses 1 to 4 days before the
operation and 400 mg daily for 7 days after the opera-
tion. POAF was presented in 24.7% of cases obtaining
amiodarone and 32.8% of cases taking placebo but with
an insignificant change between both groups. This dif-
ference might be due to their inclusion of all patients
referred for CABG, not only elective but also emergent
cases which were excluded from our study. Addition-
ally, blocker therapy was not controlled as cases in the
placebo group more frequently applied these medica-
tions before the operation, which may affect the occur-
rence of POAF.

In disagreement with our study, Maras et al. [20]
determined the effectiveness of one loading dose (1200
mg) of amiodarone 1 day before the operation, contin-
ued by a maintained dose (200 mg) each day for the
subsequent week after CABG and found that the rate of
POAF was lower in amiodarone cases (19.5%) than in
placebo (21.2%) with no significant difference between
both groups. While their study had two limitations
related to AF, one was that b-blocker treatment was

not effectively managed. Cases in the placebo group
who more frequently applied these medications before
operation (P-value = 0.032) influence the incidence of
AF. The second limitation was in the follow-up of the
patients after the operation as they did not perform
continuous ECG monitoring except on the 1st day fol-
lowing the operation. It is conceivable that some occur-
rences of AF were not identified, and the length of AF
episodes was overestimated. In this study, continuous
monitoring of ECG for six postoperative days. Also,
our dose strategy may give a higher total dose effect
by lengthening the duration of orally given rather than
administering a relatively large dose in a short hospi-
talization time.

We demonstrated that the period of ICU stay and
postoperative hospital stay were significantly lowered
in the amiodarone group in comparison to the placebo.
This is mainly due to the increased incidence of POAF
in the placebo rather than in the amiodarone group,
leading to hemodynamic instability and prolonging the
period of ICU and hospital stay.

This study’s low-dose amiodarone regimen did not
result in any significant adverse effects. In addition, the
low risk of complications in the amiodarone group sup-
ports the findings of earlier investigations [21, 22].

This low dose of short-term oral amiodarone is
enough to control heart dysrhythmias and did not
reduce the left ventricular ejection fraction. It bypasses
some IV medication constraints.
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Limitations

Our trial was a single-center study; this may hinder the
generalizability of our findings. Moreover, long-term
case results were not included in our trial.

Conclusions

Prophylactic low-dose oral amiodarone was effective in
the prevention of POAF after CABG with a lower length
of ICU admission and hospital stay.
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