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ABSTRACT

Objective: To compare the effects of amiodarone with effects of combined doses of magnesium sulphate and lidocaine for
prevention of ventricular fibrillation following coronary clamp release during (coronary artery bypass grafting) CABG.

Study Design: Comparative cross-sectional study.

Place and Duration of Study: Army Cardiac Centre, Lahore Pakistan, from Jun 2021 to Dec 2021.

Methodology: One hundred patients who reported at Army Cardiac Centre Lahore, Pakistan for coronary artery bypass
grafting surgery, were involved in comparative study. Patients satisfying the inclusion criteria were allocated into the LM
(Lidocaine Magnesium) and A (Amiodarone) groups. Following aortic cross clamp release, the incidence of ventricular
fibrillation (VF) and other arrhythmias was calculated in first 30 minutes and up to 24 hours later. The ionotropic agent used
was epinephrine at a rate of 0.05 to 0.1 micrograms/kg/minute. Within 15 minutes of anesthetic induction and 15 minutes
after the CPB pump was removed, hemodynamic parameters were assessed and recorded.

Results: Arrhythmias within 30 minutes and up to 24 hours after aortic cross clamp ACC release in A and LM group were
compared. The difference between two groups, having arrhythmias and no arrhythmias was statistically insignificant
(p=0.050) except VF up to 24 hours after ACC release. The highest voltage for defibrillation was used in Group-A n=20 (40.0%)
and n=27 (54.0%) in L.M group, (p=0.004). The average electrical defibrillations in group-A was less than that of group L.M,
(»=0.000). While, the use of ionotropic agent was almost equal in both the groups, (p=0.975).

Conclusion: Overall, the amiodarone group had a decreased incidence of VF when the ACC was released, while the difference
was not statistically significant.
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INTRODUCTION

Ventricular fibrillation (VF) is a condition in
which the heart's ischemic zone is reperfused which
results in the oxygen free radicals and ion formation
and which in turn can lead to an increase in oxygen
consumption of myocardium?!. This also leads to car-
diac stress, acidosis, and myocardial reperfusion
injury.? In patients undergoing coronary artery bypass
graft (CABG), the frequency of VF following aortic
cross clamp( ACC) release was found to be 74 percent
to 96 percent and 70 percent to 93 percent 12

Ventricular fibrillation and atrial fibrillation can
be treated with a defibrillator using electric shock and
several drugs.!® Intensive defibrillation treatment of
arrythmias, on the other hand, might cause myocardial
dysfunction after resuscitation. It may be beneficial to
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utilize intravenous medications to reduce the risk of
fibrillation. Lidocaine is an antiarrhythmic class Ib
drug. It blocks sodium channel currents entirely, thus
results in a reduction in depolarization and increase in
the action potentials in diastolic phase in Purkinje
fibers ° In several investigations, lidocaine has shown
to reduce the frequency of ventricular fibrillation by 50
percent to 80 percent.l 2

Magnesium sulphate is a Class-V anti-arrhythmic
drug and is used at a dose of 30mg/kg to prevent
reperfusion-induced ventricular fibrillation during
coronary artery revascularization.? It has been demons-
trated to be beneficial in decreasing the frequency of
ventricular fibrillation in several researches. Although
a research found that magnesium sulphate has no role
in prevention of atrial fibrillation ,%7 it has been obser-
ved to be useful in preventing AF in another study .8
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Amiodarone is Class-III anti-arrhythmia medica-
tion that works by inhibiting potassium channels in
cardiac muscle to lengthen the action potential.
Amiodarone has been shown to be useful in avoiding
ventricular fibrillation after the removal of an aortic
cross-clamp in earlier investigations,’® however, amio-
darone was shown to be less efficacious than meto-
prolol in preventing AF in another investigation.” In
addition, the combination of lidocaine and magnesium
sulphate has been proven to be useful in avoiding
ventricular fibrillation.0

Our hypothesis is that giving amiodarone before
aortic cross clamp release is better than combination of
lidocaine and magnesium sulphate in preventing
arrthymias after release of cross clamp.

In this study the effectiveness of amiodarone and
a combination of magnesium sulphate+lidocaine will
be compared in these patients, based on the results of
previous studies and the significance of preventing
arrhythmias especially VF following the release of the
ACC during CABG.

METHODOLOGY

From June 2021 to December 2021, 100 patients
with ASA 1II and III receiving coronary artery bypass
grafting surgery at Army Cardiac Centre Lahore
Pakistan, were included in a comparative study. The
ethical committe (IERB Ltr# 7/5/ACC/2021) of Army
Cardiac Centre Lahore Pakistan, gave the approval to
conduct the study.

Sample Size: Sample size was calculated using the
reference study by Kashani et al.1! with prevelence of
6.89% (n=100).
Inclusion criteria: All patients with no history of
Digoxin intake, lidocaine, Amiodarone, or magnesium
sulphate intake, ejection fraction > 30%, patients with
no history of prior cardiopulmonary resuscitation, and
with normal sinus rhythm were included in the
present study.
Exclusion Criteria: Patients with hypersensitivity or
contraindication to lidocaine, amiodarone, or magne-
sium sulfate, emergency surgeries, cardiac surgeries
such as valvular replacement, combined valve plus
CABG surgeries, patients with hyper/hyporthy-
roidism, patients with high LFTs, patients serum
creatinine levels >2 mg/dL were all excluded.

Patients were divided into two groups. One
group was given the lidocain and magnesium (LM
group). The other group received amiodarone

(Agroup).

Oral Lorazepam 3mg and intra venous morphine
5mg were given to all of the patients as preoperative
sedation. Standard monitoring was started as soon as
the patient entered the operating room, and an arterial
catheter was placed. After inducing anaesthesia, the
central venous catheter was placed. After recording the
initial hemodynamic values, all patients were
intubated with a conventional endotracheal tube and
mechanical ventilation was provided after induction of
anaesthesia with Midazolam, morphine, Propofol, and
Cis-atracurium. Midazolam, and Atracurium were
continuously instilled by syringe pump for the
maintenance of anaesthesia. CABG operation was
performed following a midline sternotomy and full
heparinization done with 300 IU/kg heparin to the
point where ACT was obtained in 480 seconds under
cardiopulmonary pump. During the heart-lung bypass
procedure, the patients were given a pulseless flow
and their mean arterial pressure was kept between 60
and 70 mmHg while they were kept at a temperature
of 28 to 30 degrees Celsius. Cardioplegic solution was
administered antegradely with a minimum temp-
erature of 4°C for myocardial protection. If the heart's
electrical activity returned, the cardioplegic solution
was repeated every 20 minutes or sooner. Before
removing the ACC, the blood gases and potassium
levels were recorded and kept within normal limits.
The cardiac bypass pump administered magnesium
sulphate at a dosage of 30 mg/kg to all patients in
group LM. All equipment was calibrated in accordance
with the manufacturer's instructions. Two minutes
before the ACC removal, 5mL lidocaine 2% was
administered to patients of LM group. In group A ten
minutes before removing the ACC, 300mg of
amiodarone was administered. After removing the
aortic cross-clamp, the initial cardiac rhythm was
continually monitored until normal sinus rhythm was
obtained. Following ACC release, the incidence of
arrhythmias especially VF was measured in: first 30
minutes and up to 24 hours later. The ionotropic agent
used was epinephrine at a rate of 0.05 to 0.1
microgram/kg/minute. ~Within 15 minutes of
anaesthetic induction and up to 15 minutes after the
CBP was turned off, hemodynamic parameters were
assessed and recorded. The data for this study was
gathered by a resident of anesthesiology who was
blind to the study groups.

The data was analyzed with SPSS Software
version 19.0 (SPSS Inc., Chicago, IL, USA).The depen-
dent variables were compared using a comparison test
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and statistical tests such as the Chi-square test and the
t-test. Statistical significance was defined as p-values
less than 0.05. The Wilcoxon and Friedman tests,
Mann-Whitney U test and independent t-test were
used to develop association between qunatitative
variables.

RESULTS

One hundred patients of both genders were
included in our study . All the study patients were
divided into two equal groups as Amiodarone (A) and
Lidocaine+Magnesium Sulphate (L.M). The mean age,
weight, height, gender and ASA status was almost
equal in both the groups, (p>0.050) (Table-I).

Table-I: Demographics and Baseline Characteristics of the
Study Groups

Group

Variable A LM v aﬁ:le

n=50 n=50
Age (years)
Mean+S.D | 61.06+7.76 | 61.98+9.52 | 0.598
Weight (kg)
Mean+S.D | 6098+498 | 61.06+4.01 | 0.930
Height (cm)
Mean+S.D | 161204356 | 161.74+3.36 | 0.438
EF (%)
Mean+S.D | 54584223 | 50.28+3.13 [ <0.001
Gender
Male n=29 (58.0%) | n=38 (76.0%) [ ...
Female n=21 (42.0%) | n=12(24.0%) )
ASA Status
11 =42 (84.0%) | n=37 (740%) | .,
il n=8 (16.0%) | n=13 (26.0%) '

The hemodynamic parameters as CVP, arterial
blood pressure and heart rate at post induction and
post CPB was less in L.M group than Group-A, (p<
0.050) except post-induction heart rate (p=0.186).
(Table-1II).

Table-II: Hemodynamic Parameters of the Study Groups

Group
Variable A LM v :;:Je
n=50 n=50

CvVP

Post-induction 7.24+1.98 6.35+1.28 0.009

Post-CPB 6.531£1.25 5.25+1.26 0.000
Arterial Blood Pressure

Post-induction 95.23+5.79 88.11+6.47 0.000

Post-CPB 72.92+4.58 62.06+6.45 0.000
Hear Rate

Post-induction 70.77+4.80 72.1345.35 0.186

Post-CPB 72.12+3.68 51.92+4.77 0.000

In First 30 minutes after ACC release, 20 patients
of group A had arrhythmias while 27 patients of L.M
group showed arrhythmias (p=0.545, Table-III).
However upto 24hrs of ACC removal, the patients of
group A had less number of arrhythmias than patients
of group LM (p=0.161) (Table-IlI), which was not
statistically significant. The highest voltage used for
defibrillation in group A n=20 (40.0%) and n=27
(54.0%) in L.M group, (p=0.004).

Table-III: Comparison of Arrhythmias in Both Groups
Group
Variable A LM b
n=50 n=50 value
Arrhythmias within first 30 Minutes after ACC Release
Normal 30 (60.0%) 23 (46.0%) 0.545
No. of Arrhythmias| 20 (40.0%) 27 (54.0%) )
T P VF 10 (50.0%) 20 (74.1%)
A [ TAF | 10(50.0%) 7 (25.9%) 0.424
rryhtmias
PVC 0 (0%) 0 (0%)
Arrhythmias up to 24 hours after ACC Release
Normal 45 (90.0%) 35 (70.0%) 0161
No. of Arrhythmias| 5 (10.0%) 15 (30.0%) )
VF 5 (100.0%) 10 (100.0%) <0.001

ACC=Aortic Cross Clamp; VF=Ventricular Fibrillation; AF=Atrial
Fibrillation; PVC=Premature Ventricular Contractions

The average electrical defibrillations in Group-A
was less than that of group L.M, (p=0.000). While, the
use of inotropic agent was almost equal in both the
groups, (p=0.975) (Table-1V).

Table-IV: Comparison of Defibrillation and Inotrope Among
Study Groups

Group

Variable A LM v :ﬁm
n=50 n=50

Highest Voltage Used for Defibrillation
Yes n=20 (40.0%) | n=27 (54.0%) 0.004
No n=30 (60.0%) | n=23 (46.0%) )
Electrical
defibrillations 0.5£0.25 1.32+1.23 | <0.0001
(MeantSD)
Inotropic agent used n=3 (6.0) n=2 (4.0 0.975
AF n=0 (0%) n=5 (50.0%)
PVC n=0 (0%) n=0 (0%)
DISCUSSION

Ventricular arrhythmias, such as ventricular
tachycardia and VF, are caused by multiple causes, one
of them is myocardial reperfusion injury after coronary
artery bypass grafting. The efficacy of sodium channel
blockers to reduce reperfusion-induced arrhythmias
has been demonstrated? 101213

Pak Armed Forces Med ] 2022; 72 (Suppl-3): S567



Coronary Artery Bypass Graft Surgery

The impact of lidocaine+tmagnesium sulphate in
combination with amiodarone in the prevention of
arrhythmias especially VF was studied in this study.
According to the findings, the frequency of normal
sinus rhythm was greater in the amiodarone group.
However, the lidocaine+magnesium sulphate group
had a higher rate of VF, AF, and PVC arrhythmias;
none of these changes were statistically significant. In
our search of the scientific literature, we were unable
to locate any study that specifically compared the
effects of lidocainetmagnesium sulphate with
amiodarone. As a consequence, we compared the
findings to trials that utilised either one of the
medicines alone or both of them in combination. The
findings of our investigation are similar to those of
previous studies,'#15> who found that administering the
amiodarone or lidocaine alone had no effect on the
frequency of ventricular fibrillation following the
removal of ACC.

Trials in which medicines like Lidocaine,
magnesium, and amiodarone were given alone or in
combination, the frequency of VF and AF was varied.
According to Abdel Bakey Elnakera et al. the frequency
of VF and other arrhythmias in the lidocaine+mag-
nesium group was 22.5 percent and 7.5 percent 10
respectively. In the trial done by Vaziri et al.l® the
frequency of VF was 9.26 percent in the lidocaine
group and 12 percent in the magnesium sulphate
group, respectively. Furthermore, Cagli et al.’ found
that the amiodarone and amiodarone+magnesium
sulphate groups had AF frequency of 31% and 9%,
respectively

The current study's findings on AF rhythm are
conflicting with some of the previous studies 6121617,
all of whom found that magnesium sulfate is helpful in
lowering the frequency of atrial fibrillation and other
arrhythmias. The contradiction identified between the
current study and above studies can be related to the
timing of medication administration, drug dose, the
number of patients, age, and other demographic vari-
ables as well as eliminating patients with poor EF. For
example, in our trial, 300mg amiodarone was given ten
minutes before ACC release, but in Alizadeh-Ghavidel
et alstudy, .'s 150 mg amiodarone was given three
minutes before ACC release.’>

In our study, we experienced that the frequency
of VF rhythm in the first 30 minutes was n=20 in the
lidocaine+magnesium Sulfate group and n=10 in the
amiodarone group. However, in the lidocaine +

magnesium sulphate and amiodarone groups, the
frequency of AF was n=7 and n=10, respectively, with
no statistically significant difference between the two
groups. The frequency of VF and AF varied statisti-
cally significantly among the two groups when
compared upto 24hrs with 5 patients of Group-A
having VF as compared to 10 in L.M group and none
of the Group-A patients had AF while 5 of L.M group
patients had AF.

LIMITATIONS OF STUDY

The main limitation of this study, that could influence
the results obtained was small sample size. The results of the
current study on AF rhythm are in limitation with some of
the findings of earlier studies, all of which revealed that
magnesium sulphate is effective in reducing the frequency of
atrial fibrillation and other arrhythmias. The timing of
medicine delivery, drug dosage, the number of patients, age,
and other demographic factors, as well as the exclusion of
patients with low EF, can all contribute to the discrepancy
between the results of the current study and the studies
mentioned above.

CONCLUSION

Overall, the amiodarone group had a decreased
incidence of ventricular fibrillation when the aortic cross-
clamp was released, while the difference was statistically

significant when compared upto 24 hours.
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