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Abstract 

Objective:  
Postoperative atrial fibrillation (POAF) is the most common complication after coronary 

artery bypass graft surgery (CABG) and a major cause of increased hospital costs. Dispersed 

atrial refractoriness is thought to be the primary mechanism, whereas myocardial 

inflammation has an important role in altering atrial conduction. We evaluated the preventive 

effect of an intravenous combination of Digoxin, Hydrocortisone, and Amiodarone as anti-

inflammatory and anti-arrhythmic agents on AF after off-pump CABG. 

 

Material and Methods:  

One hundred fifty patients who underwent off-pump CABG between March 2010 and April 

2011 and met our inclusion criteria were enrolled. The patients were randomized into two 

groups: the study group received 300 mg Amiodarone, 0.5 mg Digoxin, and 200 mg 

Hydrocortisone before the induction of anesthesia, but the control group did not. Surgical and 

anesthetic techniques were identical in both groups. 

 

Results:  
Patient characteristics and surgical variables were similar in both groups (p value<0.05). 

POAF was observed in 6 (8%) patients in the case group and in 18 (24%) of the controls. 

There was a significant difference between the two groups in the prevalence of new-onset 

POAF (p value=0.03). 

 

Conclusion:  
A preoperative dose of a combination of Digoxin, Hydrocortisone, and Amiodarone is a safe 

and feasible method to reduce POAF prevalence, produce a better outcome, and reduce the 

duration of hospital stay and hospital costs. (Iranian Heart Journal 2012; 13(3):33-38) . 
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Introduction 

ostoperative atrial fibrillation 

(POAF) is the most frequent 

complication after coronary artery 

bypass graft surgery (CABG), with a 

prevalence of 20–50% [1]. POAF is 

typically seen between the second and 

fourth post-CABG days, with the highest 

incidence being on the second 

postoperative day [2, 3], and can be 

associated with significant morbidity and 

mortality, particularly in elderly patients 

and those with left ventricular dysfunction. 

POAF is a major factor allied to increased 

hospital costs and should be treated 

appropriately [4, 5]. 

The pathophysiology of POAF is 

incompletely understood, but the 

mechanisms are thought to be 

multifactorial [6]. The main risk factors 

that increase the prevalence of POAF after 

CABG are: hypertension; withdrawal of ß-

blockers; hematoma; over-manipulation of 

the right atrium; electrolyte imbalance; and 

respiratory problems. Several mechanisms 

are thought to be causative, including 

systemic inflammation, local inflammation 

of the pericardium and myocardium, 

autonomic imbalance, and excessive 

release of catecholamines. These factors 

may result in the dispersion of atrial 

refractoriness and slow atrial conduction. 

Multiple re-entry wavelets resulting from 

altered atrial refractoriness are believed to 

be the main cause of POAF [7]. 

We hypothesized that eliminating any of 

the aforementioned mechanisms may lead 

to a decrease in the POAF prevalence. We 

used Hydrocortisone as an anti-

inflammatory agent in addition with 

Amiodarone and Digoxin as anti-

arrhythmic agents. The aim of the present 

study was to evaluate the effect of the 

administration of a single intravenous dose 

of Digoxin, Amiodarone, and 

Hydrocortisone on the POAF prevalence 

after off-pump CABG 

 

 

 

Materials and Methods 

The protocol of this randomized clinical 

study was approved by the local ethics 

committee, and written informed consent 

was obtained from all the patients.                                                                                  

One hundred fifty patients who underwent 

off-pump CABG between March 2010 and 

April 2011 and met our inclusion criteria 

were enrolled. The patients were 

randomized into two groups of 50 cases 

and 50 controls.  

The inclusion criteria were off-pump 

CABG surgery, and the exclusion criteria 

were patients who: underwent re-

operation; had concomitant valve surgery, 

ventricular aneurysm resection or other 

major cardiac procedures; had a history of 

hypertension or sensitivity to Digoxin, 

Amiodarone, or hydrocortisone; had been 

treated with anti-arrhythmia drug classes I 

or III; or had thyroid disorders, renal 

failure, bradycardia, or atrioventricular 

block. Patients who required emergency 

conversion to on-pump CABG were 

excluded from the study as well. Two 

patients were excluded from the study 

because of intraoperative AF, so the final 

study subjects consisted of 95 patients. 

The patients of the case group received 

200 mg Hydrocortisone, 0.5 mg Digoxin, 

and 300 mg Amiodarone 15 minutes 

before anesthesia induction; the controls 

did not receive any of these drugs. 

Premedication included Lorazepam, 

Morphine, Promethazine, and Ranitidine 

prescribed in both groups. After surgery, 

all the patients were observed for AF up to 

48 hours in the Intensive Care Unit (ICU) 

and then in the post-ICU ward until 

hospital discharge.  

The anesthetic and surgical techniques 

were identical and carried out by the same 

anesthesiologist and surgeon in both 

groups. The left internal mammary artery 

was used as an arterial graft and a 

temporary epicardial pacing wire was 

placed in all the patients of both groups.  

In the ICU, standard twelve-lead 

electrocardiography (ECG) was done 

every 12 hours. Vital signs along with 

P 
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specific symptoms such as chest pain, 

palpitation, and dyspnea were recorded 

every 4 hours. AF occurrence >5 minutes 

on monitoring or occurrence of the above-

mentioned specific symptoms followed by 

ECG-confirmed atrial tachyarrhythmia 

was defined as “new-onset POAF”. 

Statistical Analysis                                                                          

The data were analyzed with SPSS 

software using frequency tables, chi-

square test, and Student t- test. A p 

value≤0.05 was considered statistically 

significant.    

                                                                                                                    

Results 

The patients' characteristics are shown in 

Table 1. There was no significant 

difference between the two groups with 

respect to age distribution, sex, weight, 

ejection fraction (EF), left atrial size, 

pattern and number of involved coronary 

arteries, use of calcium channel blockers 

or ß-blockers, diabetes, recent myocardial 

infarction, hypertension, and 

hyperlipidemia. POAF was observed in 6 

(8%) patients in the case group and 18 

(24%) of the controls. There was a 

significant difference between the two 

groups in the prevalence of new-onset 

POAF (p value=0.03).    

 
Table 1. Characteristics of patients before off-pumpCABG. 

*MI: myocardial infarction 

 

Discussion 

AF is the most common complication of 

CABG and a major cause of increased 

hospital costs; patients complicated by 

postoperative AF stay 13 hours longer in 

the ICU and 2 days longer in the ward [7]. 

This type of arrhythmia rarely causes 

death, but can significantly increase 

postoperative morbidity [8]. 

Administration of ß-blockers before and 

after surgery can decrease the prevalence 

of POAF [9] as well as other preventive 

medical treatments such as calcium 

channel blockers, Digoxin; magnesium, 

Amiodarone, amid procaine, and 

corticosteroids, and a combination of 

glucose, insulin, and potassium [10-14]. 

Mathew et al. reported that advanced age, 

male sex, previous history of AF, heart 

failure, preoperative heart rate >100 bpm, 

and the use of cardiopulmonary bypass 

(CBP) are the main risk factors for POAF 

after CABG [12], but the mechanism of 

POAF is not precisely known. Systemic 

and myocardial inflammation is believed 

to be one of the most important underlying 

causes of POAF. In the study performed 

by Chiappini et al. in 2004, histological 

myocardium findings were observed in 

patients with AF [13]. Many studies have 

reported the effects of corticosteroid drugs 

such as Methylprednisolone and 

Dexamethasone for short periods in the 

prevention of AF after coronary artery 

surgery [13-14]. 

Digoxin has no anti-fibrillatory effect, but 

keeps the heart rate under control and 

improves hemodynamic status in patients 

with depressed myocardium. Different 

results have been reported after the sole 

use of Digoxin as a preventive drug for 

POAF, but Digoxin in combination with ß-

blockers are reported to prevent AF after 

CABG [15–16]. 

 Amiodarone is a class-III anti-arrhythmic 

drug which also has α- and β-adrenergic-

blocking properties that may regulate 

sympathetic overstimulation during and 

after surgery. In a large study by Mitchell 

et al. in 2005, a 13-day preoperative course 

P 
value 

Control group 
(n=47) 

Study group 
(n=48) 

 

NS 55.95±2.49 60.75±2.32 Age (mean±SD, year) 

NS 34/13 36/12 Gender (male/female) 

NS 12.2% 23.1% Hypertension (%) 

NS 75.4±1 75.0±1 Heart rate  (bpm) 

NS 18% 23.9% Recent MI* (%) 

NS 40% 51.3% Systolic dysfunction (%) 

NS 82.5% 92.3% Diastolic dysfunction (%) 

NS 30% 35% Preoperative beta-blocker 

use (%) 

NS 16% 11% Preoperative beta- calcium 

channel blocker use (%) 

NS 14% 11% Diabetes mellitus (%) 

NS 7.5% 15.4% Left atrial enlargement (%) 

NS 2.99±0 2.52±1 The mean number of grafts 

NS 13 13 Mitral valve disease (n) 

NS 54.80±8.75 53.45±11.25 Left ventricular ejection 
fraction (mean±SD) 
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of oral Amiodarone was well tolerated and 

effective in preventing atrial 

tachyarrhythmia after cardiac surgery [17]. 

Several studies have been carried out using 

different drugs to reduce the prevalence of 

POAF after CABG. Β-blockers were first 

studied in 1990 and had the most effect on 

AF prevention compared with other drugs. 

This medical method was recently 

accepted as a standard preventive 

treatment: AF prevalence has decreased by 

up to 50% with β-blocker use. The 

important role of Sotalol has recently been 

described, but its use has been limited due 

to side effects such as tachycardia, asthma, 

and renal disorders [18-20]. Gediki et al. 

reported a significant increase in the levels 

of high-sensitivity C-reactive protein (hs-

CRP) and interleukin (IL)-6 in patients 

with new-onset and chronic AF, which 

supports the role of the inflammatory 

response in the pathogenesis of AF [21]. 

Km and Tan carried out a meta-analysis on 

3323 patients from 50 clinical trials and 

reported the efficacy of low-dose and 

high-dose corticosteroids in reducing 

POAF risk after adult cardiac surgery [22]. 

 Oral administration of prophylactic drugs 

is less acceptable due to problems related 

to pharmacokinetics and the time required 

for maximal effect. We evaluated a 

preventive method, i.e. a single 

intravenous dose before anesthesia 

induction which rapidly reaches the 

maximal effect. Some studies have 

reported the efficacy of Digoxin, 

Hydrocortisone, and Amiodarone alone. It 

is unlikely that a single dose of 

corticosteroids can increase complications 

such as bleeding, infection, and delayed 

wound healing [7, 12]. In the present 

study, POAF was considerably reduced in 

the study group. This strongly supports our 

hypothesis of POAF prevention by 

eliminating the inflammatory mechanisms 

and anti-arrhythmic therapy via a 

combination of Digoxin, Amiodarone, and 

Hydrocortisone.    

           

                       

Conclusion 

The present study suggests that a 

preoperative combination of Digoxin, 

Hydrocortisone, and Amiodarone is a safe 

and feasible method to reduce POAF 

prevalence, improve outcome, and reduce 

the duration of hospital stay and hospital 

costs.  
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