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Abstract:

The prophylactic effect of preoperative oral amiodarone was compared with intraoperative intravenous diltiazem in reducing
incidence of atrial fibrillation after off-pump coronary artery bypass grafting in two groups of 30 patients each. Patients were
monitored continuously for 5 days after surgery. The incidence of postoperative atrial fibrillation was not significantly
different between the diltiazem group (10%) and amiodarone group (13.3%). Thus the prophylactic use of both diltiazem and
amiodarone is feasible for patients undergoing off-pump coronary artery bypass grafting, with similar rates of atrial
fibrillation.
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Introduction

Atrial fibrillation (AF) is a common complication of cardiac surgery, ranging in incidence from 10% to 65%. It
is associated with increased morbidity, mortality, and extended hospitalization, and usually occurs between the
second and fifth postoperative day [1]. Prophylaxis and atrial overdrive pacing remain the options for patients
at risk of developing postoperative AF. In such cases, management strategies are directed towards restoration of
sinus rhythm or control of ventricular rate [2]. Beta blockers and amiodarone are considered as standard and
effective prophylactic agents in decreasing AF and sudden cardiac death after cardiovascular surgery, with
minimal adverse effects [3,4].

Diltiazem is also considered an effective prophylactic agent for AF [5]. This study evaluated the comparative
role of preoperative oral amiodarone and intraoperative intravenous diltiazem in reducing incidence of AF after
off-pump CABG.

Material and Methods

The present study was conducted at Department of Cardiothoracic and Vascular Surgery at a tertiary level super
specialty institute of Northern India from August 2019 to November 2019. The study included 60 patients

undergoing OPCABG who gave informed consent, were >18 years old, had at least one week before surgery
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was scheduled, and had normal sinus rhythm. Patients were excluded if they were allergic to amiodarone or
diltiazem, had used amiodarone or diltiazem within 6 months of enrolment, had a history of amiodarone
toxicity, had AST or ALT levels > 4 times the upper limit of normal, required the use of antiarrhythmic therapy
other than beta-receptor antagonists, had untreated thyroid disease, were pregnant females, had a resting heart
rate of <50 beats per minute in the absence of medical therapy known to slow the sinus rate or had any
associated valvular pathology along with CAD.

All patients were admitted and underwent detailed history taking, routine blood investigations, chest
radiography, ECG and 2D echocardiography. These patients were divided in to 2 groups of 30 patients each by
using random allocation through coin toss method — group ‘A’ and group ‘D’. The patients in group ‘A’ in
preoperative period received oral amiodarone tablet of 100 mg TDS for 3 days, then BD for 3 days and then OD
to be continued till the day of surgery. The patients in group ‘D’ did receive identical placebo without any
additional anti-arrhythmic therapy preoperatively but intraoperative diltiazem infusion at dose of 0.5
mcg/kg/min.

All patients underwent off-pump coronary artery bypass grafting. After surgery, patients were shifted
to an intensive care unit and invasive BP, ECG, saturation and CVP monitoring was continuously done for at
least 5 days after surgery. Incidence of any postoperative arrhythmias was noted along with presence of
hemodynamic instability. Patients in group ‘D’ were continuously given diltiazem infusion in postoperative
period at dose of 0.5 mcg/kg/min for 48 hours and later shifted to oral diltiazem 15 mg TDS. Any incidence of
AF in all patients was treated according to ventricular rate. In case of AF with FVR (ventricular rate >120 bpm),
patient was started on intravenous amiodarone with loading dose of 150 mg over 10 minutes followed by
infusion at dose of 7.5 mcg/kg/min to be titrated according to heart rate.

Any patient who developed bradycardia during intraoperative or postoperative period was excluded
from study due to need for discontinuation or modification of therapy.

All data was tabulated using Microsoft Excel and analysed using chi-square test in SPSS version 20.
All qualitative variables were analysed using chi-square test and continuous variables were analysed using
unpaired student ‘t’ test. Any difference between the two groups was considered to be significant if p-value was
obtained to be <0.05. Accordingly results were compiled.

Results
Analysis of the preoperative demographic and clinical characteristics as well as intraoperative parameters of the
patients eligible for this study showed that the two groups were well matched (table 1). No statistically

significant differences were observed for the parameters recorded.
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Characteristic Group ‘A’ Group ‘D’ p-value
Mean Age 64.2 (£9.8) Years 63.7 (£7.9) Years 0.62
Male:female ratio 25:5 26:4 0.79
Mean Left ventricular ejection
] 44.3 (£2.7)% 47.1 (£2.3)% 0.14
fraction
Number of patients having left main
8 9 0.48
CAD
Mean NYHA functional class 2.5 (£0.8) 2.6 (£0.7) 0.63
Mean number of vessels involved in
) 2.4 (£0.6) 2.5 (£0.7) 0.41
CAD per patient
Previous myocardial infarction 18 16 0.39
Systemic hypertension 19 17 0.53
Diabetes mellitus 16 17 0.62
Chronic renal insufficiency 2 2 1.00
Chronic obstructive pulmonary
3 2 0.37
disease
Mean duration of surgery 211.1 (£31.3) mins 202.3 (£35.2) mins 0.21
Mean number of grafts implanted per
) 2.6 (£0.4) 2.7 (£0.3) 0.12
patient
Number of patients requiring
epicardial defibrillation to restore 1 2 0.09
sinus rhythm during surgery
Number of patients needing CPB
) 1 1 1.00
support during surgery
Mean duration of intubation after
20.2 (£0.7) hours 18.7 (£1.2) hours 0.13
surgery
Number of patients requiring
temporary epicardial pacing after 0 0 -
surgery

There was one death in group ‘A’ due to sepsis caused by deep sternal wound infection. No deaths were
reported in group ‘D’. Two patients in group ‘A’ and one patient in group ‘D’ were excluded from study due to
developing bradycardia and undergoing discontinuation of therapy. No other serious morbidity was observed.
When episodes of atrial fibrillation that occurred during first 5 postoperative days were considered, the
incidence of atrial fibrillation was 13.3% (4 of 30 patients) in the group ‘A’ and 10.0% (3 of 30 patients) in the

group ‘D’ (p=0.14). There was no statistically significant difference between the two groups in this regard.
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Atrial fibrillation occurred a mean of 1.8 (£1.1) days after surgery in the patients of group ‘A’ and 2.2
(x1.2) days after surgery in the patients of group ‘D’ (p=0.60). The mean maximal ventricular rate during atrial
fibrillation was significantly lower in the group ‘A’ than in the group ‘D’ [112.1 (£23.2) vs. 126.1 (£23.2) beats
per minute, p=0.03]. Symptoms attributable to atrial fibrillation were reported by 3 of 4 patients (75.0%) in the
group ‘A’ and 2 of 3 patients (66.7%) in the group ‘D’ (p=0.81). Atrial fibrillation required management by
amiodarone infusion in 1 patient (25%) in group ‘A’ and in 2 patients (50%) of group ‘D’ (p=0.12). There were
no cases of ventricular fibrillation or ventricular tachycardia (more than 10 consecutive premature ventricular
complexes). One instance of second-degree atrioventricular block was recorded in group ‘A’ which was
transient and no therapeutic intervention was required. No significant difference in length of hospitalization was
noted between group ‘A’ and group ‘D’ [11.2 (£2.9) vs. 11.9 (£5.1) days, p=0.24].

Discussion

Atrial fibrillation is one of the most common complications after open heart surgery and prophylaxis still
remains the main modality and a point of controversy [6]. Amiodarone has been used as an antiarrhythmic and
antianginal drug since the 1970s. It is a structural analog of thyroid hormone and some of its antiarrhythmic
properties and toxicity may be attributable to interactions with nuclear thyroid hormone receptors [7]. The lipid
solubility of amiodarone gives it an exceptionally long half-life and it has a wide antiarrhythmic profile.
Amiodarone is as effective in reducing the incidence of AF and atrial flutter following heart surgery [8].
Amiodarone also demonstrated efficacy in suppressing ventricular arrhythmias [3,9,10]. In general, amiodarone
is considered one of the first choices of drugs to reduce the incidence of postoperative AF in cardiac patients
[11].

On the other hand, diltiazem is a calcium channel blocker known to be effective in the treatment of
angina pectoris, postoperative hypertension, and supraventricular arrhythmias.8 Diltiazem is metabolized to
desacetyl diltiazem, both having no effect on renal function. Also, myocardial injury during open heart surgery
is mediated in part by intracellular calcium overload, a possible reason for postoperative AF. Therefore,
improved myocardial protection is expected from agents that block transmembrane calcium movements. This
suggests a possible role for diltiazem, especially during the early postoperative hours. In the prophylactic
perioperative setting, diltiazem displays no adverse effect on hemodynamics and systolic myocardial function,
and provides potent anti-ischemic and antiarrhythmic protection by lowering the incidence of AF following
CABG [5,12]. Preoperative oral treatment with diltiazem also ameliorates left ventricular diastolic dysfunction
in patients after CABG [13]. Colson and colleagues [14] reported that heart rate, MAP, and inotropy were
decreased during coronary artery surgery with diltiazem. In this context, diltiazem reduces myocardial oxygen
demand through decreases in heart rate, inotropy, and systolic function, while increasing myocardial oxygen
delivery through coronary vasodilatation.

Both diltiazem and amiodarone have a well-established role in clinical management of cardiac
arrhythmias in the nonsurgical environment and have been assessed as prophylaxis in the postoperative period
also. A recent comparative study of these two drugs in the treatment of atrial tachyarrhythmias in a nonsurgical
intensive care unit showed that diltiazem afforded significantly better 24 hour heart rate control but with a

significant incidence of hypotension; the authors suggested that amiodarone may be an alternative in patients
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with severe hemodynamic compromise [15]. However in our study no incidences of hypotension were reported
in group ‘D’.

Amiodarone is associated with several side effects, the most common being pulmonary and thyroid.
These are presumed to be due to the fact that amiodarone is an iodinated benzofuran derivative that is a
structural analogue of thyroid hormone. Diltiazem lacks the side-effect profile of amiodarone, and can thus be
considered for protection against AF after CABG. It was concluded from this study that treatment with diltiazem
or amiodarone in the perioperative period of CABG is feasible and safe and reduces the rate of AF
postoperatively. Diltiazem should be considered for postoperative prophylaxis as it demonstrates a generally
lower toxicity profile than amiodarone. However, amiodarone remains the superior choice for patients with a
low heart rate and low arterial pressure. Additional studies are needed to determine the optimal dose scheduling
and the possible combination of these two antiarrhythmic agents with other drugs in the prevention of post-

surgical AF after CABG.
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