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Abstract: Introduction: Atrial fibrillation (AF) is the most common arrhythmia affecting patients in open heart ICU after coronary artery bypass
grafting (CABG). Most cardiac surgery textbooks recommend beta blockers as the drug of choice for treating such a condition while many
experienced physicians and a number of anesthesiology references offer amiodarone as the drug of choice. Therefore, because of insufficient evidence
and the aforementioned controversy, we decided to conduct a study evaluating these two antiarrhythmic medicines.Methods: This is a double-blind,
randomized, clinical trial performed on patients admitted for CABG at Amir al Momenin hospital in Arak province, Iran, who developed new onset
AF after surgery. Based on the type of medication used, these patients were randomly divided into two groups: amiodarone (A) group and metoprolol
(M) group. Each group consisted of 73 cases. All data were analyzed via SPSS 19. Results: Among the results achieved in this study, amiodarone was
successful in treating AF in 55 patients (73%), while metoprolol achieved normal rhythm in treating AF in 69 patients (92%). With a p-value of 0.04, it
seems that metoprolol is more effective in treating AF. Conclusion: Metoprolol seems to be a most efficacious medication for post-CABG AF
(p-value= 0.004).
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Introduction

Atrial fibrillation (AF) is a very common arrhythmia
following open heart surgery [1, 2]. AF takes place when
irregular simulation is observed in atriums with no specific
direction. In other words, the muscular cells of atrium are
simulated irregularly [3, 4]. This pulse has a normal rate
of 6 per second. In AF, there is no regular atrial contrac-
tion, which means that atrium will have no appropriate
time for contraction and remain practically stationary. As
a result, atrium fails to completely evacuate blood to
ventricles and the cardiac output of the heart will decrease
[5, 6]. At the same time, ventricular beats that follow the
pattern of atrium will also become partially unworkable
and irregular. Finally, this blood immovability in atria
(stasis) will result in intra-atrial thrombus and embolism
of this thrombus and problems associated with it [6, 7].

In recent times, more cases of postoperative atrial fibril-
lation (POAF) are observed because of higher number of
heart operations performed (which have various causes
such as an increase in the number of elderly people) [8].
With the increase in the elderly people population size,
cases of AF also increase [9]. The number of POAF cases
following revascularization and aortic valve replacement
varies significantly, and different studies have reported a
frequency of 3%–90%. However, the majority of these
researches have reported a frequency of 20%–40% as a
result of various factors and causes such as the age of
population, methodology and length of research, how
cares were given for the arrhythmia, and different types of
medicines taken [10, 11].

Although POAF is temporary and causes no complica-
tions, cases of severe complications include high risk of
renal failure caused by pulmonary artery embolism, lack
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of hemodynamic stability, heart failure, brain stoppage
(6%–24% of ischemic strokes are caused by AF), mesen-
teric embolism, organ failure, and even death [12].
Furthermore, as the results indicate, AF is associated with
lower levels of mental functioning and delirium [13]. In
addition to the aforementioned cases of morbidity, pro-
longed hospitalization not only imposes high costs on
patients but also occupies hospital beds and puts extra
burden on the healthcare system of the country. As a
result, there remains no doubt that preventing and treat-
ing this common arrhythmia is of significant importance.

The majority of current guidelines introduce β-blockers
as the first line of preemptive treatment for AF following
heart surgery [14]. However, 19% of doctors use amio-
darone as the first line of AF preemption following opera-
tion [15]. Considering the morbidity, mortality, and costs
caused by this common arrhythmia, we decided to study
the effectiveness of metoprolol and amiodarone (which are
commonly used to prevent POAF) in treating POAF.

Materials and Methods

This is a double-blind, randomized, clinical trial con-
ducted on the patients who were admitted for coronary
artery bypass grafting (CABG) resorting to Amir al
Momenin hospital in Arak.

The patients admitted for CABG and meeting the
inclusion criteria of this study were randomly divided
into amiodarone and metoral groups.

Based on the sample size in each group, 73 patients
who applied for CABG, met the inclusion criteria of this
study, and suffer from POAF were randomly divided into
amiodarone (A) and metoral (M) groups according to the
table of randomized numbers. Depending on the type of
group, a treatment was chosen, and the final results were
compared between groups.

If the patients requested for CABG, they should be
exhibited the inclusion criteria of atrial fibrillation rhythm
until 4 h after entering intensive care unit (ICU), and also
the patients were randomly divided into two groups:
amiodarone and metoral group. Patients in the amiodar-
one group were given a STAT dose of 300 mg of
amiodarone (A) followed by a dose of 1–3 mg/kg for
every 6 h and 0.5 mg/kg 18 h later. However, patients in
the metoral group (M) were given a dose of 1–3 mg/kg/
h for 24 h. For each group, antiarrhythmia medicines
were prescribed for 24 h. Then, the results of AF treat-
ment following CABG were compared between groups.

Statistical analysis and deduction: Questionnaire infor-
mation was statistically analyzed using the table of ran-
domized numbers, and the resulting data were further
statistically analyzed by t-test and χ2 test. The results were
finally represented in terms of statistical tables and graphs.
It is noticeable that questionnaires were used to collect
information, so that the evidences can be documented.

Inclusion criteria were as follows:

1. Patients applied for CABG, but reported no valve
conflicts and required no further operations.

2. Patients aged 45–80 years old.
3. Patients with no history of open heart surgery.
4. Patients with no history of arrhythmia, particularly

AF prior to operation.
5. Patients not taking antiarrhythmia medicines.

Exclusion criteria were as follows:

1. Patients suffering from AF following CABG and
not responding to treatments.

2. Patients requiring DC shock to treat arrhythmia.
3. Patients requiring treatments other than CABG.
4. Patients with a history of arrhythmia or using

antiarrhythmia medicines.
5. Patients not in the age range of 45–80 years old.
6. All emergency patients candidated for CABG.

Pattern used to calculate the number and volume of
the sample: 73 people were included.

N =
ðZ 1− αK+ Z 1− βÞ2ðδ1+ δ2Þ2

ðμ1− μ2Þ2
,

where Z1− α/F: 1/96, Z1− β: 2/33, δ1: 18/8, δ2: 14.2,
μ1: 38, and μ2: 30. Each group consisted of 73 people.

Results

The results indicate 55 (73%) patients from the amio-
darone group and 69 (92%) patients from the metoral
group recovered from the disease. The significant dif-
ference between these two groups with p-value = 0.004
points to the fact that metoral is more effective in
treating AF following CABG. These results are pre-
sented in Table I.

The frequency of arrhythmia in these two groups is
presented in Table II and the postoperative death rate in
these two groups is presented in Table III.

A significant difference was observed between the two
groups in terms of staying in open heart ICU, and the
groups that had received metoral had shorter stay in ICU.
The average length of hospitalization in ICUwas 8.5 days
for amiodarone group and 5.8 days for metoral group.
These results are presented in Table IV.

Other types of arrhythmia observed in two groups are
presented in Table V.

The most frequent type of arrhythmia (except AF)
observed in both groups following treatment was sinus
tachycardia.

Other differences observed in this research are repre-
sented in Tables VI and VII. Table VI represents the
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gender of participants and Table VII presents the length
of using metoral and amiodarone to improve AF rhythm.

Discussion

Post-CABG AF is the most common complication
observed in such patients. This complication will lead
to significant increase of side effects, thus delaying
patients’ discharge that results in extra costs. In average,
patients with AF stay 13 h in general unit and 2 days in
ICU [16]. If POAF is not treated properly, during
hospitalization may continue for several weeks, and it
may increase the possible death, heart stroke, and

Table I Comparing the therapeutic effects of amiodarone andmetoral
in treating post-CABG AF

Drug
Amiodarone Metoral p-value

Cure Yes 55 69 0.004

No 20 6

Total 75 75

Table II Comparing the occurrence of other arrhythmia (except AF)
after treatment in both groups

Drug
Amiodarone Metoral p-value

Arrhythmia Yes 40 32 0.194

No 35 43

Total 75 75

As p ≥ 0.05, no significant difference was observed between the two
groups in terms of the occurrence of other arrhythmia (except for AF)
after treatment

Table III Comparing the post-CABG death rate in both groups

Drug
Amiodarone Metoral p-value

Expire Yes 10 6 0.293

No 65 69

Total 75 75

According to this table and as p ≥ 0.05, no significant difference was
observed between the two groups in terms of death rate

Table IV Comparing the length of staying in open heart ICU in both
groups

Drug
Amiodarone Metoral p-value

Admit 3 nights 0 13 0.001

4 nights 10 14

5 nights 5 6

6 nights 0 18

7 nights 10 6

8 nights 10 6

9 nights 10 6

10 nights 15 6

More than
10 nights

15 0

Total 75 75

Table V Type of arrhythmia observed in each group

Drug
Amiodarone Metoral Total

Arrhythmia
type

PVC 10 13 23

Sinus
tachycardia

15 13 28

Bradycardia 0 6 6

Fluther+
PVC

5 0 5

PAC+ PVC 5 0 5

PVC+ sinus
tachycardia

5 0 5

Total 40 32 72

Table VI Gender in each group

Drug
Amiodarone Metoral Total

Gender Male 42 37 79

Female 33 38 71

Total 75 75 150

As p ≥ 0.05, no statistically significant difference was observed between
the two groups

Table VII The length of using medicine in each group

Drug
Amiodarone Metoral Total

Cure time 1 15 26 41

2 0 25 25

3 20 0 20

4 15 18 33

5 5 0 5

Total 55 69 124
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embolism [17]. Factors such as growing older, high
blood pressure, decreased performance of left ventricle,
and heart failure may contribute to high possibilities of
AF [18]. Thus, any measure that can reduce the fre-
quency and occurrence of POAF is economically
affordable.

The results obtained from previous researches are
nearly in line with those of our research. Dörge et al.
[18] showed that amiodarone (a daily dose of 400 mg for
1–3 days before operation and up to 7 days after opera-
tion) is not able to reduce the occurrence of POAF. But
another research found that amiodarone is effective in
reducing AF, but it should not be taken routinely [19].
The suggested another research to compare the role of
beta blockers with amiodarone. In another research,
Lamb et al. [20] studied the effect of atenolol on pre-
venting supraventricular arrhythmias following CABG for
the first time. He analyzed the report of 60 patients who
had undergone CABG and concluded that using atenolol
for 72 h prior to operation for patients with appropriate
left ventricle functioning is really effective in reducing the
frequency of supraventricular arrhythmias.

In another research by Halonen et al. [21], AF was
observed among 23.9% of patients who had received
metoprolol and 28% of patients who had received
amiodarone. No statistically significant difference was
observed between these two groups (p-value= 0.85). How-
ever, a significant difference was observed in terms of AF
between these two groups (p-value= 0.004).

In another research by Johnson and Brophy [22], the
group who had taken sotalol exhibited fewer cases of AF
and other associated diseases. This research showed that
the mortality risk in the group that had taken sotalol was
significantly less than the group that had taken amiodar-
one, and this was also in line with the results of our
research. In another research conducted by Esmail et al.
[23], it was concluded that using amiodarone even less
than the dose prescribed in various sources has preemp-
tive effects on occurrence of post-CABG AF.

In a similar research by Onk et al. [24], it was observed
that 14 patients out of the whole 122 patients who had
received amiodarone (one week prior to CABG and up to
a certain period after operation) suffered from AF. On the
other hand, 16 patients out of the whole 129 patients
who had received metoprolol (one week prior to CABG
and up to a certain period after operation) suffered from
AF. These assessments were carried out from 3 days to
4 weeks after operation. No significant difference was
observed between these two groups; thus, it was con-
cluded that there was no difference between using
amiodarone and metoprolol in reducing the risk of AF.
These results are not in accordance with the results
achieved in this research, and this may be attributed
to the difference between metoral and metoprolol.
Kojuri et al. [25] studied the effect of amiodarone and
propranolol when taken separately and when taken in

combination. Post-CABG AF was observed among
13 patients (16.3%) of those who had taken propranolol,
5 patients (6.3%) of those who had taken amiodarone,
and 4 patients (5%) of those who had taken them both in
combination. Amiodarone in combination with pro-
pranolol had greater protective effects compared with
the time when propranolol was taken separately. The
results of these two researches are not in line with this
study, and this is probably because of the difference
between metoprolol and propranolol with metoral.
Another research by Sleilaty et al. [26] compared the
effects of amiodarone and bisoprolol in reducing the
occurrence frequency of post-CABG AF, showing a
frequency of 15.3% for AF among those who had taken
amiodarone, while a frequency of 12.7% among those
who had received bisoprolol. In statistical terms and in a
p-value level less than 0.05, this difference was not
statistically significant. All these researches point to the
need of a similar study with different populations in
different centers. This study also tried to compare
the frequency of occurrence of AF among patients
undergoing CABG who had received amiodarone and
metoral.

Conclusion

According to the results of this study, a significant differ-
ence was observed in terms of length of treatment and
hospitalization between the two groups who had received
amiodarone and metoral. According to these results,
treatment with metoral seems to be a most effective
alternative.

Less sample size and poor cooperation from the patient’s
side were the limitations of this research. Overcoming these
limitations would help us to achieve more useful results. It
is also recommended to replicate this research in other
centers, with larger sample size and with less limitations, so
that more assertive results can be achieved.
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