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Abstract

Background: The immediate response obtained following intravenous amiodarone administration, has made amiodarone to be
the first choice for arrhythmia treatment occurring after coronary artery bypass grafting. However, whether the response is the
same with all the patients undergoing coronary artery bypass grafting is unknown.

Methods: We investigated the response to amiodarone therapy in diabetic and nondiabetic patients who developed arrhythmia
after coronary artery bypass grafting operation. The response to amiodarone therapy in 25 Type II (noninsulin-depending)
diabetic patients was compared with that in 25 non-diabetic patients (i.e. controls).

Results: In the diabetic group, atrial fibrillation was observed in 19 patients, and premature ventricular contractions and
supraventricular tachycardia were observed in 4 and 2 patients, retrospectively. Atrial fibrillation and premature ventricular
contractions were observed in 21 and 4 patients in the control group. In case of arrhythmia, the mean heart rate was
140.92±21.73 beats/min and 141.16±20.31 beats/min in diabetic patients, and the control group, respectively. Upon intravenous
amiodarone administration, the mean heart rate was decreased to 87.04±6.11 beats/min in diabetic patients and to 85.92±6.86
beats/min in the control group. The mean response time to the amiodarone therapy was statistically significantly different in
diabetic patients (20.8±16.95 hours) when compared with the response time in the control group (7.2±2.39 hours) (p<0.05).

Conclusion: The response to amiodarone therapy for arrhythmia was found to be delayed in diabetic patients compared with
that in non-diabetic patients undergoing coronary artery bypass grafting operation.

INTRODUCTION

Amiodarone is a potent class III antiarrhythmic agent
approved for treatment of recalcitrant ventricular
arrhythmias. It is an amphiphilic-iodinated organic
compound with a prolonged elimination rate. Amiodarone is
used for treatment of ventricular and supraventricular
cardiac arrhythmias [1], for the prevention of atrial

fibrillation (AF) which occur after coronary artery bypass
grafting (CABG) [2,3]. Amiodarone can also be used in

patients with myocardial infarction to prevent sudden death
because of ventricular arrhythmia [4]. Despite its various

adverse effects like hypothyroidism, hyperthyroidism and
elevation of serum cholesterol and triglyceride levels, the

drug was reported to have a good result in arrhythmia
management occurring after coronary artery bypass
operations [2,5,6]. The aim of this study is to evaluate the

response to amiodarone administration in diabetic and non-
diabetic patients undergoing CABG, submitted to the same
dosage of amiodarone.

METHODS

The patients undergoing coronary artery bypass grafting
operation who developed postoperative arrhythmia were
included in this study and intravenous amiodarone therapy
was administered to selected diabetic and nondiabetic
patients. All patients were in the normal sinus rhythm
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preoperatively and underwent elective coronary artery
bypass surgery. Patients with emergency or urgent surgery
were excluded from the study. Twenty-five diabetic patients
(mean age 61.72 4.72 years) and 25 non-diabetic patients
(mean age 61.24 8.91 years) were studied (Table 1). All
diabetic patients had ype II (noninsulin-dependent) diabetic
mellitus with no signs of peripheral neuropathy. All diabetic
patients were treated with diet and oral hypoglycemic agents
and had an acceptable glycemic control, with overnight
fasting blood sugar levels of 180 mg/100ml. Patients with
less than 30% ejection fraction, uncontrolled atrial
fibrillation, atrial flutter or premature ventricular
contractions (PVCs) were excluded from the study. Also,
presence of type II or III atrioventricular block, right or left
bundle branch block, severe organ disease, treatment with
digoxin, beta-adrenergic blocking drugs or usage of any
other antiarrhythmic agents and presence of valvular heart
disease were used as criteria for exclusion from the study.
The same surgical team made all operations. All of the
patients were operated by using non-pulsatile bypass circuits
and membrane oxygenation (Dideco, D-708, Simplex,
Mirandola, Italy).

Myocardial preservation was applied to all patients with
combination of moderate systemic and topical hypothermia,
cold crystalloid cardioplegia and warm re-perfusion. Three
chest leads were connected to an oscilloscope and the
instantaneous heart rate was continuously monitored in the
intensive care unit. We did not use digital postoperatively
due to interaction with amiodarone. Beta-blockers were not
used in the early postoperative period because of their
preventive effect of supraventricular tachyarrhythmias. The
treatment protocol was intravenous amiodarone infusion of
300 mg/60min, followed by 900-mg/24 hour and
antiarrhythmic therapy was continued by 300 mg/day p.o. in
two equally divided doses. Amiodarone therapy was reduced
to 150 mg/day in the postoperative 15th day, and stopped at
the end of the first month. A stable conversion to normal
sinus rhythm of atrial fibrillation, atrial flatter,
supraventricular tachycardia (SVT) confirmed by 48 hours
monitoring was considered as a positive response to drug
therapy. Onset of postoperative arrhythmia, heart rate before
and after arrhythmia episode, and the time needed for
conversion from arrhythmia to normal sinus rhythm were
recorded by nursing staff throughout the study period. Data
and risk assessment profiles were completed retrospectively
for each patient and compared the diabetic versus non-
diabetic patients. Results were expressed as the mean

standard deviation. The Student's t-test and Chi-square test
were used for continuous and categorical variables,
respectively. P values of less than 0.05 were considered as
statistically significant.

RESULTS

As summarized in Table 2, there was no statistically
significant difference between diabetic and nondiabetic
patients for age (61.72 4.72 years vs 61.24 8.91 years), graft
numbers (2.76 0.83 vs 2.44 0.65) and postoperative
arrhythmia appearance time (2.04 0.6 day vs 2.32 0.6 day) (p
0.05). Perioperative myocardial infarction was not developed
in any patient. Arrhythmia types recorded in the diabetic
patient group were atrial fibrillation, PVCs, and SVT in 19,
4, and 2 patients, retrospectively. In nondiabetic patient
group, atrial fibrillation was recorded in 21 patients and
PVCs were observed in 4 patients. Two groups were similar
with respect of arrhythmia types (p 0.05). As seen in Figure
1, the mean heart rate before amiodarone administration was
140.92 21.73 beats/min in the diabetic group and 141.16
20.30 beats/min in the nondiabetic group, and was not
significamt statistically (p 0.05).

Figure 1

Figure 1: Reduction in the heart rate and the time needed to
convert cardiac arrhytmia to normal sinus rhytm in both
diabetic and non-diabetic patients after amiodarone
administration

Similarly, the mean heart rate after amiodarone
administration was 87.04 6.11 beats/min in the diabetic
group and 85.92 6.86 beats/min in the non-diabetic group
with no statistically significant difference between the
groups (p 0.05). There was a significant difference between
the diabetic group and nondiabetic group in regarding the
time needed to convert the arrhythmia to normal sinus
rhythm after amiodarone administration (20.8 16.95 hours in
diabetics and 7.2 2.39 hours in nondiabetics) (p 0.05) (Figure
1). All the patients had normal sinus rhythm at discharge,
i.e., on the fifth postoperative day. Amiodarone therapy was
gradually reduced and stopped in the first postoperative
month and we did not observe any amiodarone induced
thyroid-related complications.
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Figure 2

Table 1: Characteristics of Non-diabetic and Diabetic
Patients

D= Diabetic; ND= Non-diabetic; CABG= Coronary artery
bypass grafting; AF= atrial fibrillation; PVCs= Premature
ventricular contractions; SVT= Supraventricular tachycardia.

Figure 3

TABLE 2: Response of diabetic and non-diabetic patients to
amiodarone

HR: Heart rate.

DISCUSSION

The incidence of cardiac arrhythmia after CABG can reach

up to [2] and can increase the postoperative morbidity,
mortality, hospital stay, and cost [2,7,8]. Early management

of cardiac arrhythmia developing after cardiac operations
with antiarrhythmic agents was well investigated [2,3,8,9]

and previous studies have shown a positive response of
amiodarone therapy when used for atrial fibrillation in
patients undergoing CABG. Amiodarone has slowed down
the ventricular response in atrial fibrillation or flutter by its
depressive effects on the atrioventricular node function, due
to its noncompetitive adrenergic antagonism. Amiodarone
has originally been described to prolong repolarization in
atrial and ventricular muscle fibers and thereby to possess a
class III action. Recent studies have shown the positive
response of amiodarone therapy in chronic or paroxysmal
atrial fibrillation [10,11,12,13,14]. It is well known that diabetic

patients frequently show a perturbed autonomic regulation of
the cardiovascular system due to autonomic neuropathy.

The majority of diabetic patients have parasympathetic
dysfunction, which expresses an increased resting heart rate
up to approximately 90 beats per minute, called “fixed heart
rate”. The irresponsiveness to exercise or stress fixed heart
rate considers the extreme end of the cardiac autonomic
dysfunction in diabetic patients [15]. A study done by Lervasi

et al. has demonstrated that the use of intravenous
amiodarone loading dose in diabetic patients with cardiac
arrhythmia has a later decrease in heart rate (after 4 days
from the start of treatment) with a later antiarrhythmic
positive response when compared with the results with
nondiabetic arrhythmic patients who have a very early
decrease in heart rate (within 4 hours after the start of
treatment), and also an early antiarrhythmic positive
response (on average within 7 hours) [16]. In our study, we

have observed patientsa decrease in the mean heart rate after
amiodarone administration down to 87.04 6.11 beats/min in
the diabetic patient group, and 85.92 6.86 beats/min in the
non-diabetic patient group (p 0.05).

These findings show that all patients are responding well to
amiodarone treatment. Treatment with amiodarone
succeeded in converting the cardiac arrhythmia to normal
sinus rhythm in all nondiabetic patients (after 7.2 2.39
hours); the same success is seen in diabetic group, but
appeared lately (after 20.8 16.95 hours). These data suggest
a less pronounced sympatholytic effect of amiodarone
treatment in diabetic patients undergoing CABG when
compared with non-diabetic patients undergoing the same
operation.
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The side effects of amiodarone are well known, and largely
depend on dosage, patient population and the length of
follow-up, etc. Gold et al. has reported that the patients
treated with amiodarone have side effects including
comprised central nervous system symptoms, thyroid
dysfunction, sun sensitivity, gastrointestinal side effects and
others [13]. In our study we did not detect any side effect of
amiodarone in the dosage used for the treatment of
arrhythmia.

CONCLUSION

In conclusion, our study suggests that the treatment of the
cardiac arrhythmia developed after CABG with amiodarone
has a different positive response on diabetic and non-diabetic
patients. Thedelayed response in diabetic patients may be
due to autonomic neuropathy. We recommend that the
amiodarone loading dose could be modified when
amiodarone is used to treat arrhythmia in diabetic patients
undergoing CABG. Further research in this area is clearly
warranted.
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