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ABSTRACT

Background: Glucose-insulin-potassium (GIK) infusion is most commonly used in diabetic patients
during cardiopulmonary bypass. Many studies suggest that the use of GIK infusion has beneficial
outcomes mainly in myocardial protection, as myocardial protection is the main goal of Perfusionist
during bypass surgery. In Pakistan, GIK is used normally in the diabetic patient as it has a good effect
on insulin maintenance. Most surgeons use GIK in diabetic patients but many of the studies suggest
that it has good post-op outcomes especially in myocardial protection. Method: This was an
observational cross-sectional study conducted for 6 months, from November 2019 to April 2020 at the
Pakistan Institute of medical sciences department of Cardiac surgery. Ethical approval was taken from
the hospital ethical committee. It was consisting of 80 patients, 40 from group A (GIK infused) and 40
from group B (GIK non-infused) by using the Non-probability convenient sampling technique. Data was
collected through pre-structured Performa. Results: In the early postoperative period, peak CKMB levels
were high in the Non-GIK group (62.7375+ 19.75393IU/L) versus (54.0005+11.414931U/L) in the GIK
group (p-value 0.000). Mean ventilation time in the GIK group was (10.85 +6.302) hours versus (12.15
+7.814) hours in the non-GIK group (p< 0.001). Similarly, ICU stay period was also shorter in the GIK
group is (3.50+1.013) and in the non-GIK group is (3.50 £0.906) (p>0.001). Conclusion: Glucose-insulin-
potassium (GIK) infusion has a beneficial role in myocardial protection and is associated with better
post-operative outcomes without increasing the risk of non-cardiac complications.
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INTRODUCTION

Cardiovascular diseases possess a major cause of fatality and disability all over the world. Since the last
several decades, the rates of cardiovascular disease-related deaths have decreased in many high-income
countries but increased in low- and middle-income countries with around 80% of the burden (1). Despite
the seriousness of cardiovascular diseases in low- and middle-income countries, minimal attention is
given to the prevention of cardiovascular disease risk factors in South Asia, particularly in Pakistan.
Besides, economic and political instability is accelerating the rates of cardiovascular diseases in the

country.
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Practical efforts are required to enhance the understanding of cardiovascular disease risk factors such as diet, physical activity,
and tobacco-control policies to support prevention and control at the population level (2). Cardiovascular diseases remain the
most common causes of death, responsible for 35% of all deaths, almost 1 million deaths each year. Approximately one-fourth
of these deaths are sudden. Besides, cardiovascular diseases are highly prevalent, diagnosed in 80 million adults, or ~35% of the
adult population. The growing prevalence of obesity, type 2 diabetes mellitus, and metabolic syndrome, which are important
risk factors for atherosclerosis, now threatens to reverse the progress that has been made in the age-adjusted reduction in the
mortality rate of coronary heart disease (3).

Since the 1990s, open-heart surgery has been performed using cardiopulmonary bypass that provides oxygen to the body while
the heart is steadied and emptied of its blood, allowing for more complicated and protracted surgeries to be performed (4). At
the same time, many surgeons were being trained on newer minimally invasive surgical techniques, which typically rely on
laparoscopic and endoscopic tools to manipulate tissue via numerous small incisions; this is in contrast to open-heart surgery
that requires a large enough access route to fit the surgeons’ hands (5). When noninvasive imaging techniques became clinically
established and used on a widespread scale, minimally invasive cardiac procedures, focusing on the heart or surrounding vascular
structures, became an active area of research and clinical interest (6).

The use of glucose-insulin and potassium (GIK) solution for myocardial protection was 1st time Introduced by Sodi-Pollares and
colleagues. They used this solution in patients with acute myocardial Infarction and concluded that GIK solution limited
electrocardiographic changes in these patients (7) Several studies have shown reduced morbidity and mortality in patients of
acute Ml with the use of GIK Solution (8).

Many studies suggest that the use of GIK infusion has beneficial outcomes mainly in myocardial protection, as myocardial
protection is the main goal of Perfusionist during bypass surgery. In the setting of Islamabad and Rawalpindi GIK is used normally
in diabetic patients as it has a good effect on insulin maintenance. Most surgeons use GIK in diabetic patients but many of the
studies suggest that it has good post-op outcomes especially myocardial protection. In this study, we used GIK in non—diabetic
patients for assessment of myocardial protection, treatment of patients with cardiac dysfunction during episodes of ischemia
and reperfusion.

METHODOLOGY

This was an observational cross-sectional study conducted for 6 months, from November 2019 to April 2020 at the Department
of Cardiac Surgery, Pakistan Institute of Medical Sciences, Islamabad Pakistan. It was based upon to assess the effectiveness of
glucose-insulin potassium infusion in non-diabetic patients. 5% dextrose containing 70 IU/L regular insulin and 70 meg/L of
potassium was administered. The infusion was started at a rate of 30 ml/hour after induction of anesthesia and before the start
of cardiopulmonary bypass. The infusion was started again after the removal of an aortic cross-clamp and was continued for six
hours after the operation. Data was collected through pre-structured Performa which contains both open and close-ended
questions. The sample was collected by using the Non-probability convenient sampling method. Ethical approval was taken from
the ethical committee of Bashir Institute of Health Sciences, Islamabad Pakistan. Verbal informed consent was taken from
patients. The trial was conducted in compliance with the International Harmonization guidelines for good clinical practices and
according to the declarations of Helsinki [7]. Independent T-test was applied to compare pre-and postoperative outcomes in GIK
and Non-GIK Groups, respectively.

Statistical analysis:

In the present study, we used SPSS version 25, and an independent t-test was applied to compare pre and post-operative
outcomes in GIK and non GIK groups respectively.

RESULTS
Demographic Profile and outcomes

In the present study, a total of eighty (n=80) patients of both genders age between 50-75 years were enrolled, who were
planned for undergoing isolated ON pump bypass. Patients were divided into two groups, Group A and B. Group A were those
who were infused with GIK and group B were those who were non-GIK infused. The mean ages of GIK infused were
(57.70£8.483SD) and non GIK infused (57.00+8.578SD). It depicts that 40 patients were infused with GIK and 40 were not.
Diabetic patients were excluded from the study. As shown in table 1.
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Table 1. Socio demographic Profile and baseline characters. (n=80).

Table 1. Socio demographic Profile and baseline characters. (n=80).

Socio-demographic profile

Variables GIK Non-GIK
MeantSD MeantSD
Age of patients 57.70+8.483 57.00+678
Number (%age) Number (%age)
Female 20 (50 %) 15 (37.5%)
Male 20 (50 %) 15 (37.5%)
Smoker 12(30 %) 14 (35.5%)
Non-smoker 28 (70 %) 26 (65%)
GIK-infused 40 (100%) 40 (100%)
Non-diabetic 40 (100%) 40 (100%)
Previous medical history
Yes 19 (47.5%) 20 (50%)
No 21 (52.5%) 20 (50%)
Underlying cardiac pathology
Septal 5(12.5%) 4 (10 %)

Coronary heart disease
Valvular Disease

Surgical Procedure

25 (62.5%)
10 (25.0%)

25 (62.5%)
11 (27.5%)

AS/NVSD 5(12.5%) 4 (10%)
CABG 25 (62.5%) 25 (62.5%)
Valve replacement 10 (25%) 11 (27.5%)
Post-operative arrhythmia

Yes 28 (70%) 33 (82.5%)
No 12 (30%) 7 (17.5%)
Levels of inotropic support

Mild 15 (37.5%) 10 (25%)
Moderate 17 (42.5%) 13 (32%)
Severe 8 (20%) 17 (42.5%)
Non-cardiac perfusion

Yes 9 (22.5%) 7 (17.5%)
No 31 (77.5%) 33 (82.5%)
MeantSD of pre- and post-outcomes = MeanSD MeantSD

Bypass time

Pre-op CKMB levels
Post-op CKMB levels
Ejection fraction

Cross clamp time
Pre-op potassium Levels

83 (42.5%)
29.9500+5.30578
54.0005+11.41493
53.6519.026
60.98+16.175
4.2850+0.38997

29.2250+5.84627
62.7375£19.75393
52.58+8.788
57.65%£17.243
4.1920+0.34776

Post-op potassium Levels 4.6925+0.30667 4.5785+0.40251
Ventilation time (hours) 10.85+6.302 12.15+7.814
ICU stay in days 3.50+1.013 3.50+0.906

CABG (Coronary artery bypass grafing), CKMB (Creatinine Kinase Myoglobin), ASD (Atrial Septal Defect), VSD (Ventricular Septal

Defect)
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Comparison of Pre and Post-operative outcomes
In the early postoperative period, peak CKMB levels were high in the Non-GIK group (62.7375+ 19.75393IU/L) versus
(54.0005+11.414931U/L) in the GIK group (p-value 0.000). Mean ventilation time in the GIK group was (10.85 +6.302) hours
versus (12.15 +7.814) hours in the non-GIK group (p< 0.001). Similarly, the ICU stay period was also shorter in the GIK group is
(3.50 £1.013) and in the non-GIK group is (3.50 +0.906) (p>0.001). We did not find any detrimental effect of GIK infusion on non-
cardiac complications e.g. renal, pulmonary, and neurologic complications, as shown in table 2.

https://bashir.edu.pk/journal

Table 2. Comparison of Pre and post—op outcomes of both group (Independent t-test): n=80.

GIK Infused Non GIK infused 95% Confidence Interval
Variables MeanzSD MeanSD t df p
Patients Age 57.70+ 8.483 57.00+ 8.578 0.367 78 0.631
Pre-op CKMB | 29.9500+5.30578 29.2250+5.84627 0.581 78 0.266
levels
Post-op CKMB | 54.0005+11.41493 62.7375+£19.75393 -2.422 |78 0.000
levels
Ejection fraction | 53.65+9,026 52.58+8.788 0.540 78 0.657
Pre-op 4.3850+0.38997 4.1920+0.34776 1.126 78 0.254
potassium levels
Post-op 4.6925+0.30667 4.5785+0.42051 1.385 78 0.413
potassium levels
Vantilation time | 10.85+6.302 12.15+7.814 -0.819 | 78 0.178
(hours)
Bypass time | 77.58+14.863 82.70420.294 -1.289 | 78 0.027
(mins)
ICU stay (days) 3.50+£1.013 3.50+0.906 0.000 78 0.387

smoker previous
15% medical Hx males

non smoker
35%

= males ® females = non smoker ® smoker = previous medical Hx

0%
‘%

females
25%

Figure 1. Previous smoking History and Gender group (GIK infuse group).
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Figure 2. Previous smoking History and Gender group (Non-GIK infuse group).
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Figure 3. Corrective surgeries (GIK group).
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Figure 4. Corrective surgical procedures (non -GIK group).
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Figure 5. Pre and post-op outcomes of both groups (n=80).

DISCUSSIONS

This observational cross-sectional study was carried out to access the effectiveness of glucose-insulin-potassium infusion for
myocardial protection in non-diabetic patients during adult cardiac surgery. GIK infusion is most commonly used in diabetic
patients during cardiopulmonary bypass. Many studies suggested that the use of GIK infusion has beneficial outcomes mainly in
myocardial protection, as myocardial protection is the main goal of Perfusionist during bypass surgery.

GIK is used normally in diabetic patients as it has a good effect on insulin maintenance. Most surgeons use GIK in diabetic patients
but many of the studies suggest that it has good post-op outcomes especially myocardial protection. In our study, we use GIK in
non—diabetic patients for assessment of myocardial protection, treatment of patients with cardiac dysfunction during episodes
of ischemia and reperfusion.

In the GIK group, 5% dextrose containing 70 IU/L regular insulin and 70 meg/L of potassium was administered. The infusion was
started at a rate of 30 ml/hour after induction of anesthesia and before the start of cardiopulmonary bypass. The infusion was
started again after the removal of the aortic cross-clamp and was continued for six hours after the operation.

In this study the mean age of both groups which, in GIK infused (57.70+£8.483) as compared to non-GIK infused (57.00+8.578). It
also showed the lower percentages of smokers in GIK were lower as compared to Non-GIK if we discuss the previous medical
history, we can assess that in GIK group the percentage was higher as compared to non-GIK, and most of the patients were
undergone for CABG and few of them for ASD/VSD and valvular replacement. Most of them had previously coronary artery
diseases and septal defects.

In the non-GIK group, most patients had previous coronary artery disease and valvular abnormality but few of them had septal
defects. In the non-GIK group, most of the patients were undergone for CABG and valvular replacement. The effect of glucose-
insulin infusion on a patient shows a good postoperative outcome. Many studies suggest that infusion of glucose in diabetic
patients during cardiac surgery had a beneficial role in the maintenance of insulin requirement because in diabetic patient’s
insulin deficiency could be managed through this administration (9).

In another study by Bunger and colleagues showed that, during the change from anaerobic to aerobic metabolism, activation of
glycolytic activity can show critical effect for the recovery of functional heart and in this sense, GIK can serve as a substrate (10).
In another study conducted by Xu and their colleague, according to them, GIK shows beneficial effects in the scavenging activity
of free radicals (11). According to the result of their study which shows that if we infused GIK before starting surgery and
continued for 12+48h after surgery as suggested by other studies (9).

If we discuss nonmyocardial effects of ischemia and myocardial tissues, the main source of energy in their protection is a free
fatty acid and provide 60-70% for their myocardial demand. During ischemia, these fatty acids can be provided by fatty acids.
After all, it shows crucial effects because it can increase O,consumption (12), also inhibit glucose consumption, and predispose
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myocardium to arrhythmias during ischemia and reperfusion, e.g. it can also reduce the free fatty acid (13). After the provision
of exogenous glucose substrate, it can be used as an improvement of the myocardium during ischemia and reperfusion (14).
GIK can also play an important role in insulin signaled K-ATP channel activation. All estimates of the subgroup analysis supported
GIK as cardioprotection. However, effect modification related to LVEF and CPB duration could not be excluded due to the low
power of the tests for interaction (15). In conclusion, we demonstrated that pre bypass GIK infusion coupled with tight glycemic
control improves Post bypass ventricular function, attenuates myocardial injuries, reduces ventilation timings and reduces the
incidence of cardiac and respiratory complications after CABG and valvular and septal surgeries. Given its safety profile and
effectiveness, this simple and low-cost metabolic cocktail might be considered a valuable adjuvant to the current myocardial
protective strategy, particularly in moderate- and high-risk patients undergoing open-heart surgery (16).

CONCLUSION

Glucose-insulin-potassium (GIK) infusion has a beneficial role in myocardial protection and is associated with better post-operative
outcomes without increasing the risk of non-cardiac complications. According to the results of this study, it is concluded that GIK
infusion in adult cardiac surgery patients, there was good myocardial protection and better post-operative outcomes in GIK infused
patients as compared to non GIK infused patients. It was also assessed that there was a low requirement for inotropic support,
lesser ventilator time and a shorter length of ICU stay in the GIK group.
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