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Abstract:-

» Introduction:

Increased blood sugar levels in patients undergoing
surgery and anesthesia is one of the important problems
in perioperative management, so that the selection of
appropriate induction drugs is needed in patients with
hyperglycemia.

» Objective:

This study aims to determine the comparison of
blood sugar levels when induced using a combination of
ketamine and propofol (ketofol) and single ketamine in
patients undergoing total intravenous general anesthesia
at H. Adam Malik General Hospital of Medan.

» Method:

This research is an experimental study with double
blind. The study was conducted at the H. Adam Malik
General Hospital of Medan from June to July 2019. The
total sample obtained was 62, of which 31 samples were
given ketofol treatment, while the other 31 samples were
given ketamine treatment. The blood sugar level was
then measured at 5, 10, 15, and 20 minutes after
induction. Data collection was done using questionaires
and blood sugar level sticks.

» Results:

The mean value of blood sugar levels in the group
given ketamine increased compared to the group given
ketofol after observation for 5 minutes (T1) and 10
minutes (T2) but not significant, whereas in T3 (15
minutes) and T4 (20 minutes) a significant difference
was found.

» Conclusion:

The combination of intravenous ketamine and
propofol (ketofol) and single ketamine only has an
influence on the blood sugar levels in patients
undergoing total intravenous general anesthesia, where
ketamine further increases blood sugar levels when
compared to ketofol.
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l. INTRODUCTION

Blood sugar level is one of the important things that
must be considered in the body's metabolism. Metabolism
always occurs in the body and most of the fuel for
metabolism is blood sugar. Blood sugar metabolism also
occurs when operative action is performed and is a
challenge in its control during the perioperative period.
Special conditions that must be considered are in patients
with hyperglycemia or diabetes mellitus. This is a
complication in handling the perioperative period in patients
with diabetes mellitus.t

In Indonesia, the regulation of blood sugar levels
cannot be separated from the phenomenon diabetes mellitus,
which is also one of the problems of metabolic diseases in
teh country. According to the International Diabetes
Federation, as many as 382 million people lived with
diabetes in the world in 2013. By 2035 it will increase to
592 million people and this number will grow continuously;
this includes those who have not been diagnosed or treated
properly so that they are at the stage of quite severe
complications. The proportion of diabetes mellitus in
Indonesia in 2013 was around 6.9%, which was obtained
from routine blood sugar checks in people over the age of 15
years:2,

The regulation of blood sugar in patients with diabetes
mellitus (DM) is of particular concern in the field of
anesthesiology. Good control of blood sugar levels during
surgery will reduce the morbidity and mortality rates of DM
patients. Surgery induces many stress responses mediated by
the neuroendocrine  system  which then  releases
catecholamines, glucagon and cortisol. Non-diabetic patients
are able to maintain glucose homeostasis by secreting
enough insulin to balance the increase in glucose due to the
stress response. Regulation blood sugar levels in the use of
general anesthesia needs to be considered carefully. Some
induction agents for general anesthesia have the side effects
of increasing blood sugar level.?3,
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The system of ERAS, or Enhanced Recovery After
Surgery, is one of the methods or provisions in the
preparation and final follow-up of operative measures.
Based on several hypotheses regarding carbohydrate levels,
regulation of blood sugar levels is one of the key elements
of ERAS in the preoperative period in individuals with
diabetes (such as aspiration pneumonia due to delayed
gastric emptying, hyperglycemia and some of the remaining
symptoms). Patients with diabetes will have problems when
emptying the stomach. Chronically, elevated glucose level
can cause autonomic neuropathy and sympathetic nervous
system dysfunction in cellular targets, such as neurons, that
will produce nitric oxide, interstitial cells in the intestine,
and intestinal hormone level. Regulation of blood sugar
level is needed in pre, intra and post-operative measures on
DM 4,

Trans-intravenous anesthesia is the main topic in this
study. Study after study pretty much dominates this matter.
Some well-known agents such as barbiturates, thiopental,
propofol, ketamine, etc., are widely used as induction drugs
in trans-intravenous anesthesia. Implementers of trans-
intravenous anesthesia must know several principles such as
TCI, or Target Controlled Infusion, which will also depend
on the concentration. Thiophental is widely used in patients
with ASA 1, while ketamine is the best and most widely
used because of its few side effects. Meanwhile, propofol is
very good for the effects of sedation and has a protective
effect on the brain.®

The side effects of ketamine on increasing blood sugar
levels are now receiving special attention. Ketamine works
very significantly to increase blood flow to the brain,
oxygen consumption, and intracranial pressure. Ketamine
does not depress breathing. Muscle tone of the airways will
be well controlled and airway reflexes are usually not
disturbed. The use of ketamine has been linked to
postoperative disorientation conditions, sensory illusions,
perceptions and life-like dreams (which are called emergent
phenomena). Several studies have proven that ketamine has
a glucocorticoid effect, which is increasing blood sugar
levels after administration in anesthesia. This is enough
reason to give special attention to patients with diabetes
mellitus and patients with prolonged use of steroid drugs®®.

In its administration, Propofol also has an effect blood
sugar levels. In some conditions, propofol and ketamine are
often used together. Some studies explain that propofol
lowers blood sugar levels or tends to cause hypoglycemia.?
In another comparison, it was found that isoflurane would
increase blood sugar levels.”®.

Comparison of changes in blood sugar levels in the
system has been widely studied in several studies. Acute
hyperglycemia is one condition that often gets special
attention after surgeries. Several studies found that ketamine
increases blood sugar levels more than propofol. Other
studies also compared adjuvants such as midazolam with
propofol, in which there were no specific differences in the
increase in blood sugar levels.®2°,
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According to study conducted by Andolfatto et al
(2012), the combination of ketamine-propofol (ketofol)
resulted in an increase in blood glucose levels and was
statistically related to an increase in blood glucose with a p
value <0.01. A study conducted by Sharma | et al on 100
patients who underwent surgery in India found that
administration of ketamine 2 mg/kgBB caused an increase
in blood glucose levels. This is because ketamine has a
sympathomimetic effect and causes stimulation on
adrenocortical function. Meanwhile, according to study by
Kaviani et al (2014), administration of propofol caused a
decrease in blood glucose levels.

1. RESEARCH METHODS

A. Research Design

This is an experimental study that aims to determine
the comparison of blood sugar levels when induced using a
combination of ketamine and propofol (ketofol) and single
ketamine in patients undergoing total intravenous general
anesthesia at H. Adam Malik General Hospital of Medan.

B. Place and Time of Research

The study was conducted at the Central Surgical
Installation and Integrated Diagnostic Installation of H.
Adam Malik General Hospital of Medan and began after
ethical clearance was published until the number of samples
was met.

C. Research Population and Samples

The population of this study was all patients who
underwent total intravenous general anesthesia at the Central
Surgical Installation and Integrated Diagnostic Installation
of H. Adam Malik General Hospital of Medan. The sample
was patients who met the inclusion and exclusion criteria.
After being calculated statistically, all samples were divided
into 2 groups:

a. Group A, who were given intravenous ketofol, namely
ketamine and propofol (ratio 1: 1), where 100 mg of
ketamine (50 mg/ml) was diluted with NaCl 0.9% to
achieve a volume of 10 ml + 100 mg propofol 1%. The
total volume was 20 ml and each ml contained 5 mg of
propofol + 5 mg of ketamine. The dose given was 1 ml
for every 5 kg (31 samples)

b. Group B, who were given intravenous ketamine 1 mg/kg
(31 samples)

D. Research Criteria

All patients underwent total intravenous general
anesthesia at the Central Surgical Installation and Integrated
Diagnostic Installation of H. Adam Malik General Hospital
of Medan. The Inclusion Criteria included patients aged
18-65 years, patients with preoperative ASA I-11, patients
with normoglycemia and patients with a BMI of 18.5-24.9
kg/m2. The Exclusion Criteria included patients who had
contra indications for propofol administration and patients
who had contra indications for ketamine. And the Drop-Out
Criteria included patients who experienced cardiac and
pulmonary emergencies and patients who received rescue
and or sedation within 20 minutes after induction.
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E. Procedure
The procedure of this research is as follows:

1. After obtaining approval from the ethics commission to
conduct research, the research was started by collecting
research subjects according to inclusion and exclusion
criteria.

2. After patients were given an explanation on the
objectives, benefits and procedures of the research and
signed an agreement to participate, interviews were
conducted with a questionnaire to find out the data
needed by the researcher.

3. After the patients arrived in the surgical waiting room,
they were re-examined for their identity, diagnosis,
anesthesia plan, access to infusion before signing in.

4. The patients were then taken to the operating room and
fitted with a standard monitor (ECG, blood pressure,
heart rate, breathing frequency, oxygen saturation).

5. Blood sugar levels were measured before induction.

6. Both groups of patients were then given an SA injection
of 0.01 mg/KgBB and midazolam injection of 0.05
mg/kgBB.

7. Two anesthetic agents were given for induction in each
group; group A was given a combination of ketamine
and propofol (ketofol) and group B a single ketamine

8. Blood sugar levels were measured at 5, 10, 15, and 20
minutes after induction.
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9. Data were then recorded in each experimental group
10. Data analysis was performed with SPSS

F. Statistic Analysis

Data will be analyzed descriptively to see the
frequency distribution of the studied variable. If the data is
normally distributed, a difference test will be performed
using an unpaired t-test with a significance of p <0.05.

1. RESEARCH RESULTS

» Sample Characteristics

This research was conducted for 1 month, in June-July
2019, at the H. Adam Malik General Hospital of Medan.
This study aims to determine the comparison of blood sugar
levels when induced using a combination of ketamine and
propofol (ketofol) and single ketamine in patients
undergoing total intravenous general anesthesia at H. Adam
Malik General Hospital of Medan.

Samples obtained in this study amounted to 62
samples that fit the inclusion and exclusion criteria, with a
group of 31 samples given ketofol and group 31 samples
given ketamine. Characteristics of the sample are shown in
Table 1.

Treatment Total
Characteristics Ketofol Ketamine p value
n % n % n %
Gender, n (%)
Male 15 41,7 21 58,3 36 67,7 0.001
Female 16 61,5 10 38,5 26 32,3
Age (meanSD) 41,42+1.36 45,58+0,44 0.001
Types of procedure, n (%)
Gastroscopy 13 43,3 17 56,6 30 48,4
ERCP 3 50,0 3 50,0 6 9,7 0.001
Bronchoscopy 8 57,1 6 42,9 14 22,6
Colonoscopy 7 58,3 5 41,7 12 19,4
ASA, n (%)
1 7 53,8 6 46,2 13 21,0 0.001
2 24 49,0 25 51,0 49 79,0
RBS Level Before Treatment (TO)
(mean+SD) 119,4+5,1 100,7+ 2,3 0,166*
Total 31 [ 100.0% 31 | 100.0% 62 100.0%

Table 1:- Sample Characteristics
* Kolmogorov-Smirnov Normality Test

Table 1 shows the distribution of sample
characteristics by treatment groups. The male patients in
both ketofol and ketamine groups were 41.7% and 67.7%
respectively, while the female patients in the ketofol and
ketamine groups were 61.5% and 38.5%, respectively. From
the test results for the characteristics of age, sex, type of
procedure, and ASA, the p value obtained in the normality
test was less than 0.05, which meant that the data were not
normally distributed. However, on the characteristics of
RBS Level before treatment (TO), the p value was greater

NISRT19SEP1520

than 0.05, which meant that the data were normally
distributed.

The samples in this study were mostly from the type of
gastroscopy procedure, which were 30 samples (48.4%),
followed by bronchoscopy with 14 samples (22.6%).
Meanwhile, the least number of samples came from ERCP
patients, which was 6 samples (9.7%). Most of the patients
in this study received ASA 2, amounting to 49 cases (79%).
The ketofol group included 24 samples (49%); while in the
ketamine group, the majority had ASA 2, which was 51%.
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» Comparison of random blood sugar levels on induction
using a combination of ketamine and propofol (ketofol)
and single ketamine in patients undergoing total
intravenous general anesthesia at T1 (Minute 5)

Comparison of random blood sugar levels in the group
of ketamine and propofol (ketofol) combination and the

group of single ketamine at T1 (Minute 5)
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Group RBS Level p Value
(MeantSD)
Ketofol 166.1+28.1
Ketamine 202.7+49.8 0.001
a Value <0.05

Group RBS Level p Value
(MeanzSD) mg/dI
Ketofol 126.8+22.5
Ketamine 121.5+18.9 058
o Value <0.05

Table 2:- Comparison of random blood sugar levels in the
group of ketamine and propofol (ketofol) combination and
the group of single ketamine at T1 (Minute 5)

Based on Table 2, it was found that the mean value of
random blood sugar (RBS) level in the group given Ketofol
at T1 observation was 126.8+2 22.5 mg/dl and in the group
given single ketamine was 121.5+18.9 mg/dl. There was no
statistically significant difference between the RBS values in
the ketofol and single ketamine groups on T1 observation
with p = 0.58.

» Comparison of random blood sugar levels on induction
using a combination of ketamine and propofol (ketofol)
and single ketamine in patients undergoing total
intravenous general anesthesia at T2 (Minute 10)

Comparison of random blood sugar levels in the group
of ketamine and propofol (ketofol) combination and the

group of single ketamine at T2 (Minute 10)

Table 4:- Comparison of random blood sugar levels in the
group of ketamine and propofol (ketofol) combination and
the group of single ketamine at T3 (Minute 15)

Based on Table 4, it was found that the mean value of
random blood sugar (RBS) level in the group given ketofol
at T3 observation was 166.1+28.1 mg/dl and in the group
given single ketamine was 202.7+49.8 mg/dl. There was no
statistically significant difference between the RBS values in
the ketofol and single ketamine groups on T3 observation
with p = 0.001.

» Comparison of random blood sugar levels on induction
using a combination of ketamine and propofol (ketofol)
and single ketamine in patients undergoing total
intravenous general anesthesia at T4 (Minute 20)

Comparison of random blood sugar levels in the group
of ketamine and propofol (ketofol) combination and the

group of single ketamine at T4 (Minute 20)

Group RBS Level p Value
(MeanzSD)
Ketofol 177.8428.1
Ketamine 226.5+49.8 0.001
a Value <0.05

Group RBS Level p Value
(MeanzSD)
Ketofol 152.84+26.6
Ketamine 169.3+43.1 0.067
o Value <0.05

Table 3:- Comparison of random blood sugar levels in the
group of ketamine and propofol (ketofol) combination and
the group of single ketamine at T2 (Minute 10)

Based on Table 3, it was found that the mean value of
random blood sugar (RBS) level in the group given ketofol
at T2 observation was 152.8+26.6 mg/dl and in the group
given single ketamine was 169.3+43.1 mg/dl. There was no
statistically significant difference between the RBS values in
the ketofol and single ketamine groups on T2 observation
with p = 0.067.

» Comparison of random blood sugar levels on induction
using a combination of ketamine and propofol (ketofol)
and single ketamine in patients undergoing total
intravenous general anesthesia at T3 (Minute 15)

Comparison of random blood sugar levels in the group
of ketamine and propofol (ketofol) combination and the

group of single ketamine at T3 (Minute 15)
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Table 5:- Comparison of random blood sugar levels in the
group of ketamine and propofol (ketofol) combination and
the group of single ketamine at T4 (Minute 20)

Based on Table 5, it was found that the mean value of
random blood sugar (RBS) level in the group given ketofol
at T4 observation was 177.8428.1 mg/dl and in the group
given single ketamine was 226.5+49.8 mg/dl. There was no
statistically significant difference between the RBS values in
the ketofol and single ketamine groups on T4 observation
with p = 0.001.

» Comparison of random blood sugar levels in the group
induced with a combination of ketamine and propofol
(ketofol) and the group induced with single ketamine on
observations T1 to T4

Comparison of random blood sugar levels in the group

induced with a combination of ketamine and propofol
(ketofol) and the group induced with single ketamine on
observations T1 to T4 it was found that the mean value of
random blood sugar (RBS) levels in the group given ketofol
on observations T1 to T4 tended to increase, with the
highest value of random blood sugar level of 177.8 mg/dl;
likewise, the mean value of random blood sugar (RBS)
levels in the group given ketamine on observations T1 to T4
also tended to increase, with the highest value of random
blood sugar level of 226.5 mg/dl.
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V. DISCUSSION

This study was conducted in July 2019 using data
obtained directly from all patients undergoing total general
intravenous anesthesia at the Central Surgical Installation
and Integrated Diagnostic Installation at H. Adam Malik
General Hospital of Medan. This study aims to determine
the comparison of random blood sugar levels on inductions
using a combination of ketamine and propofol (ketofol) and
single ketamine in patients undergoing TOTAL
INTRAVENOUS GENERAL ANESTHESIA. This research
is an experimental study with 62 research samples.

Based on Table 1, it was found that the majority of the
samples in this study received gastroscopy procedure, which
was 30 samples (48.4%). This is consistent with the data at
the Integrated Diagnostic Installation of H. Adam Malik
General Hospital of Medan for the last 3 years (2016-2018),
where gastoscopy was the most frequently performed
procedure: 806 times in 2018, 852 times in 2017, and 821
times in 2016.

Based on Table 2 and Table 3, it was found that the
mean value of random blood sugar (RBS) level in the group
given ketamine was higher than the initial mean value of
random blood sugar (RBS) level (T0) compared to the group
given ketofol after 5 minutes of observation (T1). Similarly
on T2 observation, as described in Table 4.3, the mean value
of random blood sugar (RBS) level in the group given
ketamine was higher than the ketofol group, although there
was no statistically significant difference between the mean
values of random blood sugar (RBS) level in the ketofol
combination group and the single ketamine group on T1 and
T2 observations.

Based on observations T3 and T4 in Table 3 and Table
4, it was found that the mean values of random blood sugar
(RBS) levels in the group given ketofol and in the group
given ketamine experienced significant differences, with the
ketamine group tending to have higher random blood sugar
levels compared to the ketofol group. This is in accordance
with the peak plasma time of ketamine which ranges from 5-
10 minutes, so that in the next minute (15th minute and 20th
minute), the random blood sugar level in patients given
single ketamine increase significantly compared with
patients given a combination of ketofol.

The results of this study are consistent with research
conducted by Sharma et al on 100 patients who underwent
surgery in India, where the administration of ketamine 2
mg/kgBB turned out to cause an increase in blood glucose
levels. This is because ketamine has a sympathomimetic
effect and causes the stimulation of adrenocortical function.
While the study of Kaviani et al (2014) reported that
Propofol administration resulted in a decrease in blood
glucose levels. 1

Ketamine has a sympathomimetic effect caused by the
release of centrally mediated catecholamines and has an
effect for catecholamine inhibition. Anesthetic drugs will
basically have a sympathomimetic effect and affect the
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endocrine system in the human body, especially the
regulation of blood glucose levels. The mechanism for
increasing blood glucose levels is very complex. One
opinion held is that anesthetic drugs directly suppress
pancreatic beta cells through the release of catecholamines
and result in decreased insulin production, while propofol
will not increase blood sugar levels because it suppresses or
decreases the stress response so that the levels of
catecholamines and cortisol decline.?

The effect of propofol on blood glucose levels has also
been examined by Johan et al in their study, which
comparied the effect of induction of propofol with etomidate
on blood sugar levels. Johan et al's results found that
propofol reduced blood sugar levels at a dose of 2.5
ml/kgBW. In some conditions,the combination of propofol
and ketamine is often used together. Some studies explain
that propofol lowers blood sugar levels or tends to cause
hypoglycemia, whereas ketamine results in increased blood
pressure.? The combination of propofol and ketamine is
expected to maintain a more stable blood glucose level
during a stress response. This might also be caused by the
faster onset of propofol (40 seconds) compared to ketamine
(2-4 minutes), so that on induction using a combination of
ketamine and propofol (ketofol), the propofol effect first
suppresses the sympathetic effect rather than the surgical
response so that blood sugar levels can be pressed. So when
the effects of ketamine start working to stimulate the
sympathetic system which causes an increase in blood sugar
level, the blood sugar level does not increased too high.

V. CONCLUSION

1. Induction using a combination of ketamine and propofol
(ketofol) reduces random blood sugar levels more
compared to single ketamine, especially at T3 (15th
minute) and T4 (20th minute).

2. The combination of intravenous ketamine and propofol
(ketofol) has an influence on random blood sugar levels
in patients undergoing total intravenous general
anesthesia.

3. Single intravenous ketamine has an influence on random
blood sugar levels in patients undergoing total
intravenous general anesthesia.
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