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Abstract

Atrial fibrillation (AF) is the most common arrhythmia following cardiac surgery, leading to
hemodynamic impairment and increased mortality and morbidity after coronary artery bypass
grafting (CABG) and increases hospitalization. Due to the antioxidant and anti-inflammatory
effects of vitamin C as well as the antiarrhythmic effect of amiodarone in reducing the incidence
of atrial fibrillation after coronary artery bypass grafting, we decided to compare and evaluate
the prophylactic effect of amiodarone alone and in combination with vitamin C in controlling
this complication. In this double-blind clinical trial, patients were divided into two equal groups
of amiodarone (300 mg amiodarone bolus during 20-30 minutes) and amiodarone + vitamin C
(150 mg amiodarone and 2g vitamin C combination). Each group included 42 patients. All data
were analyzed by SPSS 19 software and statistical tests of ANOVA, Chi-square and Repeated

Measure.

There was a significant difference between the two groups of amiodarone and

amiodarone+vitamin C (p-value = 0.01) and the mean incidence of AF in the amiodarone
+vitamin C group was significantly lower than that of amiodarone alone. Other arrhythmias were
also lower in the amiodarone +vitamin C group than in the amiodarone group alone. The use
offibrillation after CABG compared with prophylactic amiodarone alone, but did not have a
significant effect on decreasing ICU stay(discharge) and duration of hospitalization.
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Coronary artery disease (CAD) is one of the leading
causes of death worldwide. Patients with CAD require
coronary artery revascularization along with other
medical treatments. Coronary artery bypass grafting
(CABG) is a common Interventional surgery at the end-
stages of coronary artery occlusion disease. Although
CABG is an effective procedure, it may have some
complications during and after surgery.! Atrial
fibrillation is the most common arrhythmia following
cardiac surgery, which occurs in about one third of
patients after CABG.? It is a common arrhythmia with
various causes, clinical manifestations and treatment
options. We can use clinical signs such as increase heart
rate, hypotension, irregular heart beat and also ECG,
monitoring & Holter-monitoring (24 hour) for diagnosis
of atrial fibrillation (AF). ldeally, treatment of atrial
fibrillation involves three stages of evaluation: analysis
of underlying cause, control of arrhythmia with reduction
of thromboembolic risk, and ultimately, conversion of
arrhythmia to normal sinus rhythm.3 Postoperative AF is
most commonly seen within the first 5 days after

surgery,* but it peak within the first 48 hoursin case of
open heart surgery, indicating the need for postoperative
monitoring.> CAD increases morbidity and mortality
after coronary artery bypass surgery, increasing length of
stay in intensive care units and hospitalization.® Several
factors have been identified in the incidence of
postoperative CABG AF, including age, left ventricular
failure, previous history of AF, chronic obstructive
pulmonary disease (COPD), myocardial infarction, left
ventricular size, B-blocker history, cross-clamp time
during surgery and CPB time.” Treatments to prevent
atrial fibrillation include the use of pB-blockers,
amiodarone, anti-inflammatory drugs, statins, and fatty
acids.® Amiodarone is a unique drug that belongs to the
class 3 antiarrhythmic agents. It has been used to treat
supraventricular,  ventricular  arrhythmias,  and
dysrhythmias associated with acute myocardial
infarction. Intravenous (low dose) or oral dosing for 3 to
5 days before surgery as well as after coronary artery
bypass surgery reduced incidence of atrial fibrillation.*
One of the vitamins mentioned in the physiopathological
mechanism of AF is vitamin C, which by its anti-
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inflammatory and antioxidant role prevents the formation
of inflammation and oxidative stress.® Vitamin C as a
water-soluble antioxidant, in addition to the role of free
radicals scavenging, helps to reduce other antioxidants
such as vitamin E and can be useful in reducing the
incidence of postoperative atrial fibrillation.!® Due to the
antioxidant and anti-inflammatory effects of Vitamin C
as well as the antiarrhythmic effect of amiodarone in
reducing the incidence of atrial fibrillation after coronary
artery bypass, we decided to compare the prophylactic
effect of amiodarone alone and in combination with
vitamin C.

Materials and Methods

This study is a randomized clinical trial in which patients
undergoing coronary artery bypass grafting referring to
Amiralmomenin Hospital of Arak (Iran) were divided
into two equal groups, Amiodarone and Amiodarone +
Vitamin C, using the cubalrandomized method. All of the
patients were initially informed about the study and the
absence of complications and were randomly entered into
the study after obtaining informed consent.

Inclusion criteria:

Patients candidate for elective CABG
ASA Class 2 and 3

No drug allergy to amiodarone
Surgery performed by a surgeon
Duration of surgery 4 to 6 hours

abkrwbdE

Exclusion criteria:

1. Use of heart pump 2 times during surgery

2. All patients who died during surgery

3. All patients who require pump balloons after removal
from the heart pump

Patients received pre-medication 5 mg of oxasepam the
night before surgery and 3 to 5 mg of 1V morphine and
15 to 25 mg of promethazine in the morning and then
entered the operating room. After entering the operating
room for all of them 3 to 5 cc per kg of weight, crystalloid
was given to compensate for CVE. Patients were
assigned to complete monitoring, including SPO2, NIBP,
ECG, PR, after being placed on the operating room bed.
Then, each patient received 1 to 2 cc fentanyl from the
insertion arterial line for IBP monitoring. Arterial line
was inserted from the non-dominant radial artery by
needle 20 and attached to the monitoring. After arterial
line insertion and complete monitoring, patients were
ready for anesthesia induction. Patients in the
amiodarone group received 300 mg of amiodarone bolus
during 10-20 minutes after arterial line preparation and in
the second group (amiodarone + vitamin C) combination
of 150 mg amiodarone and 2 g vitamin C were given.

The drugs were prepared by the anesthesiologist in the
special syringes and provided to the project assistant. The
project assistant was not aware of the type of drugs and
groups of study and was therefore blind to the

prescription drug study. All patients were then given 5 to
10 microgram/kg of body weight, sufentanil, 0.1 mg / kg
midazolam and 10 to 12 mg pavlone (pancreonium)
induction, then intubated. Patients were then prepared to
receive a CV line from the jugular vein. After inserting
the CV line (triluminal) from the right internal jugular
vein, anesthetic preservatives including relaxants,
opiates, benzodiazepines and anesthetics (propofol) were
administered to patients with total IV anesthesia. Finally,
surgery was performed after the sternum incision and the
patients underwent a heart pump to perform coronary
artery bypass grafting. Then, according to the condition
and stability of hemodynamics, patients were removed
from the cardiopulmonary pump after coronary grafts.
After detachment from the cardiopulmonary pump in
case of stable condition and hemodynamics of patients,
intubated with stable hemodynamics were admitted to
ICU open heart. Then, in the ICU, for the first group of
patients after the bolus dose, within the 24 hours (after
surgery) amiodarone was infused in the first 6 hours,
1mg/kg and 0.5 mg/kg in the next 18 hours (they received
amiodarone according to mg / kg body weight). In the
second group, in addition to receiving the dose of
amiodarone infusion, as in the first group, 1 gr of vitamin
C was administered to patients during 24 hours. Both
groups of patients received amiodarone on the infusion
pump for 24 hours and in the amiodarone + vitamin C
group, 1 g vitamin C, equivalent to 2 vials of 5cc vitamin
C was given slowly IV over 24 hours and in the
amiodarone group (group 1), for observing blindness the
same amount (2 vials of 5 cc) of normal saline were given
slowly. Syringes containing vitamin C and normal saline
were prepared by the anesthesiologist in charge of the
plan and provided to the open heart ICU nurse. The
syringes containing the desired solutions were identical
in volume and appearance and were equivalent to 2 vials
of 5 cc. The open heart ICU nurse responsible for the
infusion of vitamin C was not aware of the type of drugs.
For all patients, a questionnaire containing demographic
information including age, sex, number of grafts, length
of stay in the ICU, as well as the arrhythmia incidence of
AF and other arrhythmias was completed by the intern
responsible for the trial and if arrhythmia was included
AF, VT, PSVT, VF were recorded in each of the study
groups in a trial questionnaire and patients underwent
routine antiarrhythmic treatment. Patients under study in
the open heart ICU continued for 72 hours after surgery
with the maximum length of stay in the open heart ICU
and were recorded in the questionnaires if AF and other
arrhythmias occurred

Sample size:

N (Zi2+ 2. p) [Po—PY'+P,(1—P:)"]
B (P, — P,)?

Py= 0.4
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Table 1. Comparison of mean number of grafts and duration of surgery

Group / number of grafts and Amiodarone group Amiodarone + P - value
operation time Vitamin C group
Average number of grafts Less than 3 graft 22.7% 26.3% p=0.6
More than 4 graft 77.3% 73.7%
Average surgical time 5.22+0.85 556+ 1.1 p=04
(in hours)

84 patients were included in the study based on inclusion
and exclusion criteria. The mean age of the candidate

zl_% = 1.69 Results
P;=0.15
Z,_p=128

The total sample was 84 patients divided into two groups.

Data analysis

After data collection and entering into SPSS-19 statistical
software, the data were analyzed using ANOVA, Chi-
square and Repeated measure statistical tests. Finally, the

results are expressed as tables.

Ethical considerations

In this study, the names and profile of confidential
persons were recorded and no cost was imposed on the
patient's family. Completion of the questionnaire was
done with patient consent and patients' written consent
was obtained. At all stages of research, including
proposal writing, sample collection, and data analysis,
researchers were required to adhere to the ethics of
research approved by the Ministry of Health and the

Helsinki Declaration.

patients (CABG) in the amiodarone and amiodarone +
vitamin C groups was 64.2+3.8 and 63.74.1
respectively, basis of gender 78.2% and 76.6% were male
and 21.8% and 23.4% were female, respectively. Results
showed no significant difference between the two groups
in terms of mean age (p - value = 0.3) and sexual
frequency (p - value = 0.6) and mean age of both groups
was 64 years and frequency of male patients in both
groups was approximately 77%.

The mean number of grafts and duration of surgery in the
candidate patients (CABG) was compared between the
two groups in Table 1 and the results showed that the
mean number of grafts (p - value = 0.6) and Mean
duration of surgery (p - value = 0.4) were not
significantly different. The average number of grafts in
both groups for 4 grafts or more; was 75% and the mean
duration of surgery was approximately 3-5 hours in both
groups.

Table 2. Mean incidence of atrial fibrillation and of other postoperative arrhythmias
Group / incidence of AF and other Amiodarone group Amiodarone + p - value
arrhythmias postoperatively Vitamin C group
Mean postoperative AF incidence AF 13.1% 9.2% p=0.01
incidence
Without 86.9% 90.8%
AF
Average incidence of other postoperative | Arrhythmia | 13.1% 8.7% p=0.01
. incidence
arrhythmias
Without 86.9% 91.3%
arrhythmia
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Table 3. Comparison of mean bypass time and mean aortic cross-clamp time
Group / Mean bypass time Amiodarone group Amiodarone + p - value
and aortic clamp Vitamin C group
Average bypass time (min) 100.1 +10.1 95.8+9.8 p=0.4
Mean aortic cross-clamp time 8.3+ 51.6 7.6+48.8 p=0.6
(min)
Table 2 compares the mean incidence of atrial fibrillation . .
Discussion

(AF) and the mean incidence of other postoperative
arrhythmias in patients (CABG) in the two groups of
amiodarone and + vitamin C. The results showed a
significant difference (p - value = 0.01) between the two
groups regarding the mean incidence of postoperative AF
(AF post-CABG) and atrial fibrillation (AF) was
significantly lower in the amiodarone + vitamin C group
than in the amiodarone group alone. Also, the mean
incidence of other arrhythmias after surgery was
significantly different (p - value = 0.01) and the mean of
other arrhythmias were significantly lower in the
amiodarone + vitamin C group than the amiodarone
group alone.

The mean incidence of AF during the 24 hours
postoperatively was 1.2 + 0.28 in the patients in the
amiodarone group and 1.3 + 0.34 in the amiodarone+
vitamin C group. No significant difference was seen in
almost all patients in the two groups with atrial
fibrillation and the incidence of it was 1.2 times during
the 24 hours after surgery (p - value = 0.6).

The mean duration of ICU admission in the amiodarone
and amiodarone+vitamin C groups was 6.4 + 0.89 and
6.2 + 1.1 days, respectively. As well as the mean
hospitalization in the candidate patients (CABG) in the
two groups of amiodarone and amiodarone+vitamin C
were reported 12.7 + 2.4 and 13.1 + 1.2 days,
respectively. There was no significant difference in open
heart ICU admission and in both groups the duration of
ICU stay was 6 days. There was no significant difference
in mean hospital stay between the two groups and mean
hospitalization in the two groups was approximately 12.5
days (p -value:0.4, p - value:0.6).

Average mortality rate and the use of electroconvulsive
therapy in the patients (CABG Candidates) in both
groups was reported zero, so no significant difference
was seen between the two groups and mortality and
shock use were not observed in the two groups (p —value
>0.5).

Table 3 compares the mean bypass time and mean time
of aortic cross-clamp in candidate patients (CABG) in the
two groups of amiodarone and amiodarone+vitamin C.
The results showed that there was no significant
difference between the two groups in mean bypass time
(p — value = 0.4) and mean aortic clamp time (p — value
= 0.6) and in both groups the mean bypass time was
approximately 95-96 minutes and the aortic cross-clamp
duration was approximately 50 minutes.

Atrial fibrillation is defined as a supraventricular
tachyarrhythmia characterized by uncoordinated atrial
activity and subsequent mechanical failure of the
atrium.** Atrial fibrillation is the most common cardiac
arrhythmia that has a direct relationship with age.*
Statistics show that about one-third of hospitalizations
due to heart disease is from AF disease, which has risen
66% over the past 20 years. This increase is due to an
aging population, an increase in the prevalence of chronic
heart disease, and an increase in diagnostic ability due to
the development of equipment.’® As a result, we decided
to investigate the prophylactic effect of amiodarone and
the combination of amiodarone with vitamin C in
reducing the incidence of atrial fibrillation after coronary
artery bypass grafts. Results of this study showed that in
the amiodarone+ vitamin C group, the incidence of atrial
fibrillation after coronary artery bypass was significantly
decreased and other arrhythmias postoperatively were
less than the amiodarone group. In a similar study by
Kojuri et al. (2009) on 240 Iran patients with coronary
artery bypass graft,'4 they found that both propranolol
and amiodarone were effective in reducing the incidence
of atrial fibrillation after coronary artery bypass grafting
but Amiodarone or combination of amiodarone with
propranolol as a prophylactic drug was more effective
than propranolol alone in reducing the incidence of atrial
fibrillation after coronary artery bypass. The results of
that study are consistent with our because in our study
amiodarone also reduced the incidence of atrial
fibrillation after coronary artery bypass grafting. In a
similar study by Stanger et al, in 2014 in Australia in 75
patients with coronary artery bypass grafting, the patients
were divided into 4 groups, first group treated with
vitamin E and C, second group treated with n3PUFA
(n3polyunsaturated fatty acid), the third group treated
with combined vitamin C, E, n3PUFA and the fourth
group treated with placebo. The results of this study
indicate that the use of antioxidant vitamins reduces the
incidence of atrial fibrillation after coronary artery
bypass grafting.®® The results are also consistent with our
study because in our study, vitamin C led to a further
reduction in atrial fibrillation after coronary artery bypass
grafting. In another study carried out between 2016-2017
in Iran on 146 patients with coronary artery bypass graft,
Kamali et al.,’® compared the prophylactic effect of
amiodarone and metoral on reducing the incidence of
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atrial fibrillation after coronary artery bypass grafting.
The results of this study indicated that metoral
significantly had a greater effect on decreasing the
incidence of atrial fibrillation after coronary artery
bypass grafting than amiodarone. The results of this
study are partly consistent with our study because in this
study amiodarone also had an effect on reducing the
incidence of atrial fibrillation after coronary artery
bypass grafting, but the metoral was more effective. In
our study, amiodarone was also effective in reducing
atrial fibrillation after coronary artery bypass grafting,
whereas the use of vitamin C along with it had a greater
effect. In a study by Harling et al. (2017) in London on
567 patients undergoing cardiac surgery, they
investigated the antiarrhythmic effect of antioxidant
vitamins in cardiac surgery. ” The results of this study
showed that the combination of two antioxidants E and C
in order to prophylaxis significantly reduced the
incidence of atrial fibrillation after coronary artery
bypass and reduced their hospitalization.” The results of
this study were somewhat consistent with our study
because in our study vitamin C had also increased the
antiarrhythmic effect of amiodarone and its effect on
reducing the incidence of atrial fibrillation after coronary
artery bypass but in our study use vitamin C had no effect
on ICU stay and hospitalization compared to the non-
vitamin C group and was not consistent with the above
study. In conclusion our data show that the use of vitamin
C in combination with amiodarone significantly reduces
the incidence of atrial fibrillation after coronary artery
bypass surgery compared to prophylactic amiodarone
alone, but it had no significant effect on decreasing ICU
length of stay and hospitalization. For other similar
studies larger sample size and evaluation of other drugs
affecting Post CABG AF is recommended.

List of acronyms

AF - Atrial fibrillation

ASA - American Society of Anesthesiologists
CABG - Coronary artery bypass graft

CAD - Coronary artery disease

COPD - Chronic obstructive pulmonary disease
CPB - Cardiopulmonary bypass

CV - Central venous

CVE - Common Vulnerabilities and Exposures
ECG - Electrocardiogram

ICU - Intensive care unit

NIBP - Non-invasive blood pressure

PSVT - Paroxysmal supraventricular tachycardia
RR - Respiration Rate

SpO2 - Pulse oximetry

VF - Ventricular fibrillation

VT - ventricular tachycardia
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