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ABSTRACT

Introduction: Clonidine increases the effects of anaesthesia
and possesses antihypertensive qualities. During laparoscopic
cholecystectomy, pneumoperitoneum is created by inflating
Carbon Dioxide (CO,), which stimulates autonomic pathways,
resulting in catecholamine release, activation of the renin-
angiotensin system and vasopressin release. Clonidine
may be an ideal agent for controlling the stress response to
pneumoperitoneum during laparoscopic surgery.

Aim: To observe the clinical efficacy of two different dosages of
oral clonidine premedication on the induction dose of propofol
and changes in perioperative haemodynamic parameters in
patients undergoing laparoscopic cholecystectomy.

Materials and Methods: This randomised, double-blinded study
was conducted at the Department of Anaesthesiology, Uttar
Pradesh University of Medical Sciences (UPUMS), Saifai, Etawah,
India, from January 2019 to December 2020. The study examined
60 patients with American Society of Anaesthesiologists (ASA)
grades | and Il who were scheduled for elective laparoscopic
cholecystectomy under general anaesthesia. One hour before
induction, the patients were randomly assigned to three groups
for premedication: Group A (n=20) received a placebo, group
B (n=20) received 150 pg of oral clonidine and group C (n=20)

received 300 pg of oral clonidine. The patients were managed with
standard general anaesthesia. Haemodynamic parameters and the
propofol induction dose of the three groups were compared using
an unpaired t-test and one-way Analysis of Variance (ANOVA); a
p-value of <0.05 was considered statistically significant.

Results: A total of 60 patients were included in the study, with 20
patients in group A (Placebo), 20 in group B (150 pg oral clonidine)
and 20 in group C (300 pg oral clonidine). When comparing the
two different dosages of oral clonidine (150 pg vs 300 pg), it
was found that the higher dose (300 pg) was more effective in
attenuating the pressure responses to laryngoscopy, intubation,
pneumoperitoneum and extubation. In comparing the clonidine
groups, group C (1.42+0.14 mg/kg) and group B (1.61+0.02 mg/
kg) both exhibited a substantial reduction in the induction dose of
propofol compared to the placebo group A (1.84+0.13 mg/kg).

Conclusion: Throughout the perioperative periods, the
clonidine groups (C>B) maintained haemodynamic variables
better than the placebo group (A) and the clonidine groups
also experienced a significant reduction in the induction dose
of propofol. In comparing the two dosages of oral clonidine,
it was found that the higher dose (group C) was superior in
attenuating the pressure response to laryngoscopy, intubation,
pneumoperitoneum and extubation.
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INTRODUCTION

These days, the most popular minimally invasive surgical technique
for removing a diseased gallbladder is laparoscopic cholecystectomy.
During laparoscopy, pneumoperitoneum is created by inflating CO,
and adjusting the patient’s posture from Trendelenburg to reverse
Trendelenburg [1]. The stimulation of autonomic pathways during
pneumoperitoneum results in the release of catecholamines, activation
of the renin-angiotensin system and release of vasopressin [2,3]. This
potent endogenous hormone can cause intense vasoconstriction
and an increase in Mean Arterial Pressure (MAP). Patient positioning,
such as steep Trendelenburg positioning during pneumoperitoneum,
may augment venous return and cardiac filing, while a reverse
Trendelenburg position can increase Systemic Vascular Resistance
(SVR) and cause minor reductions in Cardiac Index (Cl) [4].

One of the most frequently prescribed induction medications for
patients undergoing general anaesthesia is propofol. Following a

bolus, the median Effective Dose (ED50) of propofol for achieving
unconsciousness is typically between 1 and 1.5 mg/kg. However,
when anaesthesia is induced, the primary side-effect of propofol
is a reduction in arterial Blood Pressure (BP). An induction dose of
2 to 2.5 mg/kg can result in a 25-40% reduction in Systolic Blood
Pressure (SBP), regardless of existing cardiovascular disease. Both
mean blood pressure and Diastolic Blood Pressure (DBP) exhibit
similar changes [5].

An uneventful perioperative course is facilitated by adequate
preoperative preparation, premedication and haemodynamically
stable induction and maintenance of anaesthesia. In addition
to achieving anxiolysis, premedication aims to produce several
significant effects, including analgesia, fatigue, forgetfulness,
attenuation of autonomic reflexes, facilitation of smooth induction of
anaesthesia [6,7] and a reduction in the required dose of anaesthetic.
To achieve this objective, numerous drugs have been studied,
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including pretreatment with nitroglycerin, beta-blockers, calcium
channel blockers, gabapentin, opioids like fentanyl and remifentanil,
clonidine and various other medications [8-12].

Clonidine, a central sympatholytic and a-2 adrenoreceptor agonist,
has a half-life of 9 to 12 hours. Clonidine premedication lowers the
doses of anaesthetic and narcotic medications while also diminishing
the stress response to surgical stimuli [13-18]. Moreover, clonidine
decreases SBP and stabilises BP by enhancing the sensitivity of
the heart’s baroreceptor reflex [19]. Initially, clonidine may raise
BP, SVR and cardiac output momentarily due to the activation of
post-junctional alpha-2 receptors in the peripheral vasculature.
This is followed by a more sustained drop in Heart Rate (HR) and
BP, resulting from an increase in vagal activity and a decrease in
sympathetic tone that is mediated centrally [20]. Importantly,
clonidine does not affect the heart’s ability to contract and maintain
its output. Both systemic and coronary vascular resistance are
reduced and clonidine provides significant sedation with minimal
respiratory depression [21].

As there are currently no studies directly comparing two different
dosages of oral clonidine as premedication, we planned this clinical
trial to evaluate and compare the effectiveness of two different oral
clonidine doses on the induction dose of propofol and perioperative
haemodynamic parameters in patients undergoing laparoscopic
cholecystectomy.

MATERIALS AND METHODS

The present randomised, double-blinded (both the patient and
researcher blinded) study was conducted at the Department of
Anaesthesiology, Uttar Pradesh University of Medical Sciences,
Saifai, Etawah, India, from January 2019 to December 2020. Ethical
clearance for the study was obtained from the Institute’s Ethical
Committee prior to its commencement (ethics clearance number:
128/2018) (Ref No. 1371/UPUMS/Dean(M)/ethics/2020-21).

Inclusion criteria: Patients of either sex with American Society
of Anaesthesiologists (ASA) | and Il physical status, aged 20 to
60 years, who were scheduled to undergo elective laparoscopic
cholecystectomy, were enrolled in the studly.

Exclusion criteria: Patients with a history of neurological diseases,
pregnancy, severe renal or hepatic dysfunction, asthma, substance
misuse, use of clonidine, sedatives, or antidepressant medication, or a
Body Mass Index (BMI) over 30 kg/m?2 were excluded from the studly.

Sample size calculation: For the present study, the authors
compared vital parameters across three groups using the following
formula to calculate the sample size:

n={z(1-0/2)}>xSD?/d?
Where: z(1-a/2)=standard normal deviate for 95% confidence=1.96
SD=Standard deviation of MAP=11 mm Hg [22]
d=precision=5%
n=(1.96)>x(11)%/(5)?
n=18.59

The calculated sample size is 18.59 and is capped at 20 patients
in each group.

Study Procedure

A sample size of 60 was calculated based on a 95% confidence
interval and a 5% margin of error, with 20 participants assigned to
each of the three groups. To maintain randomisation, 60 opaque
envelopes were used, equally divided into three groups labelled A,
B and C, with each group containing 20 envelopes. A staff nurse
carefully organised and separated the tablets: clonidine 150 mcg,
clonidine 300 mcg and a placebo (Tab. Pantoprazole 40 mg) into
three equal sets of 20 tablets each. These sets were then placed into
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the envelopes, ensuring that each envelope contained one tablet
from the respective study group, thus maintaining a randomised
distribution of the investigational medications across the participants
[Table/Fig-1].

Enrollment

Assessed for eligibility (n=60)

Excluded (n=0)

Not meeting inclusion criteria (n= 0)

Randomised (n=60)

1 EE 1

Allocated to intervention (n=20) Allocated to intervention (n=20) Allocated to intervention (n= 20)
Received allocated intervention (n=20) Received allocated intervention (n=20) Received allocated intervention (n=20)
Did not receive allocated Did not receive allocated intervention Did not receive allocated intervention
intervention (n=0) (n=0) (n=0)

l rtop o 1

Lost to follow-up (give reasons) (n=0)
Discontinued intervention (n=0)

Lost to follow-up (give reasons) (n=0)
Discontinued intervention (n=0)

Lost to follow-up (give reasons) (n=0)
Discontinued intervention (n=0)

[

Analysed (n=20)
Excluded from analysis (n=0)

Analysed (n=20)
Excluded from analysis (n=0)

Analysed (n= 20)
Excluded from analysis (n=0)

[Table/Fig-1]: Consolidated Standards of Reporting Trials (CONSORT) diagram.

A total of 60 minutes prior to surgery, patients were randomly
assigned an envelope containing the formulations by another staff
nurse in the preoperative room. An 18 G intravenous cannula was
employed to secure intravenous access in the operating room. Each
of the three groups received anaesthesia using the same method.
Premedication of the patients involved administering fentanyl (2 pg/
kq), glycopyrrolate (0.2 mg) and midazolam (1.0 mg). Following a
three-minute preoxygenation period, patients received a 50 mg/min
infusion of propofol and the induction dosage (measured in mg/kg)
was recorded when verbal commands were lost. Vecuronium
injection (0.1 mg/kg) was administered to facilitate the endotracheal
intubation process. General anaesthesia was maintained with 67%
N,O in 33% O, and isoflurane at 0.75 percent using controlled
ventilation. Maintenance of neuromuscular blockade was achieved
with vecuronium (0.01-0.02 mg/kg). Vital parameters were monitored
throughout the procedure. HR, bpm and non invasive BP were
measured prior to the administration of clonidine (baseline) and at
30, 40 and 60 minutes following drug administration, immediately
following premedication, induction and pneumoperitoneum, as well
as at 30, 45, 60, 75 and 90 minutes intraoperatively, immediately
following extubation and at 15, 30, 45 and 60 minutes postoperatively.
Three BP readings were taken: the MAP, mmHg, the DBP, mmHg
and the SBP, mmHg. To reverse any residual neuromuscular
blockade after the operation, an intravenous dose of neostigmine
(0.05 mg/kg) and glycopyrrolate (0.01 mg/kg) was administered.

STATISTICAL ANALYSIS

A frequency distribution was used to describe the data and the
quantitative variables were presented as mean+SD (standard
deviation). To compare quantitative variables between groups, an
unpaired t-test was employed. The Chi-square test was utilised
to evaluate the correlation between the qualitative variables. A
statistically significant p-value was defined as being less than 0.05.
An Excel spreadsheet was used to store the data and the open-
source ‘R’ programming language was employed to conduct the
statistical analysis.

RESULTS

Three groups were randomly allocated from a total of 60 patients who
met the sampling criteria. A tablet containing 40 mg of pantoprazole



Dheer Singh et al., Oral Clonidine Premedication in Laparoscopic Cholecystectomy

was given to group A, 150 pg of clonidine was administered to
group B and 300 pg of clonidine was given to group C, 60 minutes
prior to surgery.

Regarding ASA physical status, duration of surgery and demographic
data, no statistically significant differences (p>0.05) were observed
among the three groups [Table/Fig-2].

One-way ANOVA

Variables Group A Group B Group C p-value

Age (years) 37.60+£9.67 | 38.1+6.945 | 38.75+7.25 0.70
Gender (M/F) 8/12 8/12 8/12 1.0

Height (cm) 163.05+4.68 | 163.25+5.15 | 162.50+5.83 0.86
Weight (Kg) 64.35+5.9 64.60+6.35 | 65.60+6.29 0.58
SDLTS‘;R”“?M) 58.50+14.52 | 59.25:7.66 | 64.30+15.00 0.082

ASA Grade (/1) 12/8 13/7 10/10 0.619

[Table/Fig-2]: Comparison of demographic variables and duration of surgery.

The baseline HR was similar across all three groups. At 60 minutes
post-drug administration, group A had a significantly higher mean HR
than groups B and C; however, the difference between groups B and
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C was not significant. After intubation, groups B and C demonstrated
a significant reduction in mean HR compared to group A, with group
C also showing a significantly lower HR than group B. Following
pneumoperitoneum, groups B and C again had significantly lower
HRs than group A. The HR differences between groups B and C
remained significant during laparoscopic cholecystectomy after
intubation, pneumoperitoneum and extubation [Table/Fig-3].

The change in SBP was significant (p<0.05) in comparisons between
groups A and B and A and C, after 60 minutes of drug administration
and continued to be significant until the postoperative period.
The SBP in group B compared to group C was also found to be
significant (p<0.05) immediately after induction, after intubation,
after pneumoperitoneum and at 30 minutes and 60 minutes
intraoperatively, as well as immediately after extubation [Table/Fig-4].

In intergroup comparisons (A vs B, A vs C and B vs C), changes
in DBP immediately following premedication, induction, intubation,
pneumoperitoneum creation and at 30 minutes were significant
(p<0.05) in all three groups. Changes in DBP were not significant
(p>0.05) in comparisons between group B and group C, but were
significant (p<0.05) in comparisons between groups A and B and A
and C during the intraoperative period. When comparing the three

Time point Group A Group B Group C One-way ANOVA p-value

Heart rate

(beats/minute) Mean+SD Mean+SD Mean+SD p-value AvsBAvsCBvsC
Preoperative

Baseline 81.40+5.15 81.25+2.47 82.55+4.98 0.307 -

30 minutes after drug administration 83.30+3.85 82.45+1.7 83.00+2.1 0.344 -

60 min after drug administration 83.70+6.33 73.10+3.81 71.70+2.39 <0.001* <0.001 <0.001 0.086
Intraoperative

After premedication 88.75+7.12 70.05+4.39 70.40+6.29 <0.001* <0.001 <0.001 0.420

Just after induction 80.95+4.59 69.85+5.76 68.60+3.05 <0.001* <0.001 <0.001 0.198

Just after intubation 105.80+7.72 86.65+4.31 81.75+3.97 <0.001* <0.001 <0.001 <0.001

Just after pneumoperitonium 117.55+8.17 89.70+7.03 84.70+5.8 <0.001* <0.001 <0.001 0.009

30 minutes 108.85+8.42 78.75+5.04 75.40+5.77 <0.001* <0.001 <0.001 0.029

45 minutes 98.40+6.19 70.65+3.86 70.20+6.32 <0.001* <0.001 <0.001 0.394

60 minutes 91.58+4.72 67.88+3.07 69.46+6.27 <0.001* <0.001 <0.001 0.190

75 minutes 87.50+5.51 69.50+0.71 68.20+6.87 <0.001* 0.006 0.001 0.405

90 minutes 85.00+4.24 64.50+0.71 65.50+0.71 <0.001* 0.011 0.012 0.146
Postoperative

Just after extubation 114.30+6.5 85.65+4.33 81.15+4.93 <0.001* <0.001 <0.001 0.002

15 minutes 101.95+7.09 76.15+4.77 71.85+6.1 <0.001* <0.001 <0.001 0.009

30 minutes 93.00+5.1 69.40+3.19 68.35+6.23 <0.001* <0.001 <0.001 0.253

45 minutes 88.75+4.25 67.35+3.63 67.05+6.35 <0.001* <0.001 <0.001 0.428

60 minutes 87.05+4.78 67.95+3.05 67.00+3.57 <0.001* <0.001 <0.001 0.186

[Table/Fig-3]: Comparison of Heart Rate (HR) among the groups at various time points.

Time point Group A Group B Group C One-way ANOVA p-value

Systolic blood pressure

(mmHg) Mean+SD Mean+SD Mean+SD (p-value) AvsBAvsCBvsC
Preoperative

Baseline 122.45+5.06 122.90+1.55 122.40+1.05 0.403 -

30 minutes after drug administration 122.90+3.92 123.20+1.44 123.45+1.79 0.406 -

60 minutes after drug administration 123.20+4.32 116.10+£2.94 115.60+2.72 <0.001* <0.001 <0.001 0.290
Intraoperative

After premedication 126.20+3.64 114.30+4.17 113.10+2.92 <0.001* <0.001 <0.001 0.149

Just after induction 110.75+3.37 107.156+6.18 103.00+4.23 <0.001* 0.014 <0.001 0.009

Just after intubation 128.90+2.55 126.70+4.41 118.00+3.74 <0.001* 0.031 <0.001 <0.001

Just after pneumoperitoneum 135.60+3.99 132.55+4.82 122.80+4.75 <0.001* 0.018 <0.001 <0.001

30 minutes 125.25+5.25 119.85+3.51 115.25+3.91 <0.001* <0.001 <0.001 <0.001

45 minutes 120.90+4.38 113.30+2.92 110.25+4.67 <0.001* <0.001 <0.001 0.009
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60 minutes 122.82+3.06 111.563+£2.43 109.15+4.38 <0.001* <0.001 <0.001 0.034
75 minutes 122.25+2.36 113.50+0.71 113.20+3.9 <0.001* 0.004 0.002 0.461
90 minutes 120.00+2.83 112.50+£0.71 110.50+2.12 <0.001* 0.034 0.031 0.167
Postoperative
Just after extubation 131.20+3.58 125.90+4.52 122.20+3.69 <0.001* <0.001 <0.001 0.004
15 minutes 121.80+5.4 117.15+£3.17 115.35+3.86 <0.001* <0.001 <0.001 0.057
30 minutes 119.65+4.25 111.75+2.59 111.85+3.05 <0.001* <0.001 <0.001 0.456
45 minutes 119.80+4.26 111.60+2.39 111.00+4.09 <0.001* <0.001 <0.001 0.287
60 minutes 120.05+4.7 103.50+£3.43 105.63+5.23 <0.001* <0.001 <0.001 0.069

[Table/Fig-4]: Systolic Blood Pressure (SBP) among the groups at various time points.

groups (A vs B, A vs C and B vs C), changes in DBP immediately  significant changes in MAP. Postoperatively, MAP differences at 15 to
following extubation were significant (p<0.05) [Table/Fig-5]. 60 minutes were significant between groups A and B and A and C,

The MAP showed significant differences (p<0.05) among all groups but remained non significant between groups B and C [Table/Fig-6].

immediately after premedication, induction, intubation, creation of =~ The mean induction doses of propofol in groups A, B and C were
pneumoperitoneum and at 30 minutes. During the intraoperative  1.84+0.13 mg/kg, 1.61£0.20 mg/kg and 1.42+0.14 mg/kg,
period (45-90 minutes), MAP differences were significant between  respectively. In intergroup comparisons, a statistically significant
groups A and B and A and C, but non significant between groups  difference (p<0.001) was found among all three groups: A vs B, A
B and C. After extubation, all intergroup comparisons demonstrated  vs C and B vs C [Table/Fig-7].

Time point Group A Group B Group C One-way ANOVA p-value

Diastolic blood pressure

(mmHg) Mean+SD Mean+SD Mean+SD p-value AvsBAvsCBvsC
Preoperative

Baseline 82.15+0.99 82.25+1.25 82.00+2.97 0.689 -

30 minutes after drug administration 81.15+£0.88 81.00+1.56 81.80+1.82 0.129 -

60 min after drug administration 81.00+2.18 70. 10+2.59 68.00+1.52 <0.001* <0.001 <0.001 0.002

Intraoperative

Just after premedication 83.00+1.69 69.55+2.56 65.35+2.58 <0.001* <0.001 <0.001 <0.001
Just after induction 72.45+3.05 63.55+5.15 59.35+3.92 <0.001* <0.001 <0.001 0.003
Just after intubation 87.40+2.46 80.55+3.61 74.75£5.13 <0.001* <0.001 <0.001 <0.001
Just after pneumoperitoneum 92.00+3.28 83.95+4.07 77.55+4.49 <0.001* <0.001 <0.001 <0.001
30 minutes 85.10+3.85 75.10£3.92 72.50+5.62 <0.001* <0.001 <0.001 0.049
45 minutes 81.25+3.06 69.30+1.72 68.80+6.05 <0.001* <0.001 <0.001 0.362
60 minutes 80.17+2.92 69.71x4.1 70.69+6.68 <0.001* <0.001 <0.001 0.311
75 minutes 79.50£1.29 70.50£0.71 74.60+4.45 <0.001* <0.001 0.037 0.137
90 minutes 82.00+0 70.00+1.41 69.50+2.12 <0.001* 0.003 0.007 0.404
Postoperative

Just after extubation 86.90+3.28 82.65+3.05 80.80+3.38 <0.001* <0.001 <0.001 0.039
15 minutes 81.60+2.85 75.15+3.05 73.40+4.55 <0.001* <0.001 <0.001 0.080
30 minutes 79.45+2.8 69.15+£2.48 70.75+6.46 <0.001* <0.001 <0.001 0.154
45 minutes 80.05+2.28 68.10+2.86 69.95+7.04 <0.001* <0.001 <0.001 0.142
60 minutes 80.85+2.23 64.45+3.59 66.30+5.3 <0.001* <0.001 <0.001 0.102

[Table/Fig-5]: Diastolic Blood Pressure (DBP) among the groups at various time points.

Time point_ Group A Group B Group C One-way ANOVA p-value

Mean arterial pressure

(mmHg) Mean+SD Mean+SD Mean+SD p-value AvsBAvsCBvsC
Preoperative

Baseline 94.90+1.86 95.45+0.89 95.15+2.13 0.238 -

30 minutes after drug administration 94.70+1.26 94.75+1.29 94.20+0.83 0.111 -

60 minutes after drug administration 94.80+2.24 85.10+2.2 83.55+1.23 <0.001* <0.001 <0.001 0.005
Intraoperative

After premedication 97.05+2.14 84.45+2.7 80.90+2.38 <0.001* <0.001 <0.001 <0.001

Just after Induction 84.80+2.88 77.75+5.19 73.35+2.74 <0.001* <0.001 <0.001 <0.001

Just after Intubation 100.85+2.16 95.40+3.36 88.35+4.39 <0.001* <0.001 <0.001 <0.001

Just after pneumoperitoneum 106.10+3.04 99.85+3.65 92.70+4.17 <0.001* <0.001 <0.001 <0.001

30 minutes 98.15+3.8 89.65+3.34 86.55+4.78 <0.001* <0.001 <0.001 0.011

45 minutes 94.20+3.09 83.50+2.19 82.75+5.64 <0.001* <0.001 <0.001 0.291

60 minutes 93.92+2.43 83.35+3 82.58+5.2 <0.001* <0.001 <0.001 0.309
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75 minutes 93.25+0.96 84.50+0.71 87.00+3.81 <0.001* <0.001 0.008 0.211
90 minutes 94.50+0.71 86.50+0.71 82.50+2.12 <0.001* 0.004 0.008 0.064
Postoperative
Just after extubation 101.55+2.76 96.75+3.04 94.15+3.69 <0.001* <0.001 <0.001 0.010
15 minutes 94.65+2.01 88.55+2.7 86.95+4.05 <0.001* <0.001 <0.001 0.075
30 minutes 92.60+2.6 83.00+2.41 84.20+5.13 <0.001* <0.001 <0.001 0.175
45 minutes 92.90+2.25 82.45+1.99 83.30+5.57 <0.001* <0.001 <0.001 0.262
60 minutes 93.25+2.53 77.20+2.71 79.15+4.58 <0.001* <0.001 <0.001 0.055

2.00
“@ 1.80
o
@ = 1.60
a% 140
T
wd® 1.20
'E‘E' 1.00
58 ’
2o 0.80
Ea
£ o 0.60
g 2 0.0
0.20
0.00
Group A Group B Group C

[Table/Fig-7]: Inducing dose of propofol among the groups.

The incidence of nausea and vomiting was lower in the clonidine
groups compared to the control group. In group A (n=20), nausea
was reported in 4 patients (20%) and vomiting in 2 patients (10%). In
group B (n=20), 3 patients (16%) experienced nausea and 1 patient
(5%) had vomiting. In group C (n=20), nausea occurred in 2 patients
(10%) and vomiting in 1 patient (5%). Hypotension was observed
only in the clonidine groups, with 1 patient (5%) in group B and 2
patients (10%) in group C experiencing this side-effect. Bradycardia
was noted in 1 patient (5%) in group C; however, it was clinically non
significant. No other adverse effects were observed in any group.

DISCUSSION

Recent studies have increasingly emphasised the use of non opioid
medications within a multimodal approach to mitigate the intubation
response, stabilise perioperative haemodynamics, reduce anxiety
and decrease the need for anaesthetic drug doses. Among
these non opioid options, clonidine has demonstrated promising
outcomes [23-26].

The present study demonstrated that oral clonidine premedication
provided stable perioperative haemodynamics and reduced the
induction dose of propofol in patients undergoing laparoscopic
cholecystectomy. The demographic data across all three groups
(A, B and C) were comparable. Clonidine-premedicated patients (B
and C) exhibited lower propofol induction doses and more stable
haemodynamics compared to the placebo group (A). A higher dose
of clonidine (300 mcg) proved superior to a lower dose (150 mcg) in
terms of haemodynamic stability and propofol dose reduction. These
findings align with previous studies, including Masud M et al., who
also reported greater haemodynamic stability in clonidine-treated
patients during the pneumoperitoneum, intubation and extubation
phases, with significant differences in HR and MAP (p<0.05) [6].
Similarly, Prasad JN et al., found a significant reduction in propofol
induction doses in patients receiving clonidine (p<0.001), mirroring
the present findings of lower propofol requirements in the clonidine
groups [7].

The attenuation of cardiovascular responses to intubation,
pneumoperitoneum and extubation with clonidine premedication
is well documented. The present findings are consistent with
the observations of Sung CS et al., who noted that clonidine
premedication reduced haemodynamic fluctuations and the
requirement for isoflurane while also decreasing postoperative
analgesic needs [8]. The significant reduction in SBP, DBP and HR
in the present clonidine groups was similarly reported by Kotwani

[Table/Fig-6]: Mean Arterial Pressure (MAP) among the groups at various time points.

DM et al., who found consistently lower HR, SBP and DBP values
in clonidine-premedicated patients at multiple intraoperative time
points [9]. Khatavkar S et al., also reported significant differences
(p<0.05) in HR and MAP between clonidine and control groups at
various intraoperative stages, reinforcing the efficacy of clonidine in
maintaining perioperative haemodynamic stability [10].

Clonidine’s impact on intraoperative and postoperative cardiovascular
parameters was further corroborated by Kumar S et al., who noted
a higher incidence of intraoperative tachycardia and hypertension
in the control group [11]. In the present study, the placebo group
exhibited significantly greater increases in HR, SBP, DBP and MAP
compared to the clonidine groups. Parlow JL et al., also highlighted
clonidine’s ability to enhance postoperative baroreceptor response,
lower catecholamine concentrations and decrease mean HR and
BP intraoperatively, findings that strongly correlate with the present
results [4]. Bhuava A et al., demonstrated a dose-dependent
reduction in HR and BP, emphasising the significant differences
between clonidine and placebo groups at all intraoperative and
postoperative time points. This is in agreement with the present
study’s findings that 300 mcg clonidine was more effective than
150 mcg in stabilising haemodynamics [13].

The ability of clonidine to mitigate the haemodynamic stress
response associated with laparoscopic cholecystectomy has been
further supported by various studies. Tripathi DC et al., found that
intravenous clonidine at 1 pg/kg attenuated the haemodynamic
response to pneumoperitoneum but was less effective against
intubation and extubation responses [14]. In contrast, 2 pg/kg
intraperitoneal clonidine significantly reduced stress responses at all
stages. The present findings corroborate these results, as both 150
ug and 300 pg oral clonidine effectively blunted the haemodynamic
stress response to pneumoperitoneum, intubation and extubation,
with the 300 ug dose proving more efficacious. Overall, the present
study contributes to the growing body of evidence supporting the
use of oral clonidine premedication for perioperative haemodynamic
control and reduced anaesthetic drug requirements.

Limitation(s)

The present study was conducted at a single centre, lacked long-
term follow-up and excluded high-risk patients. Furthermore, the
generalisability of the findings is limited, as not all surgical procedures
and anaesthetic protocols were represented.

CONCLUSION(S)

Oral clonidine is an effective premedication for attenuating perioperative
cardiovascular stress responses. Both 150 pg and 300 pg doses
significantly reduced haemodynamic fluctuations during laryngoscopy,
intubation, pneumoperitoneum and extubation compared to placebo.
The 300 pg dose provided superior control of haemodynamic
parameters and greater stability throughout the perioperative period.
Additionally, clonidine reduced the induction dose requirement for
propofol in a dose-dependent manner. Higher doses of clonidine
were associated with better suppression of stress responses without
major adverse effects. Overall, oral clonidine proved to be a safe
and beneficial adjunct for improving perioperative outcomes.

Journal of Clinical and Diagnostic Research. 2025 Jun, Vol-19(6): UC12-UC17



www.jcdr.net

REFERENCES

[1] Singh S, Arora K. Effect of oral clonidine premedication on perioperative
hemodynamic response and postoperative analgesic requirement for patients
undergoing laparoscopic cholecystectomy. Indian J Anaesth. 2011;55:26-30.

[2] Sammour T, Mittal A, Loveday BPT. A systematic review of oxidative stress
associated with pneumoperitoneum. Br J Surg. 2009;96(8):836-50.

[38] Peden CJ, Prys-Roberts C. The alpha-2 adrenoceptor agonists and anaesthesia.
The International Practice of Anaesthesia. 1996;19:01-13.

[4] Parlow JL, Bégou G, Sagnard P, Cottet-Emard JM, Levron JC, Annat G, et al.
Cardiac baroreflex during the postoperative period in patients with hypertension:
Effect of clonidine. Anaesthesiology. 1999;90(3):681-92.

[6] Vuyk J, Sitsen E, Reekers M. Intravenous anaesthetics. Miller's Anaesthesia.
8" ed. 826-28.

[6] Masud M, Yeasmeen S, Haque AK, Jahan S, Saha NC, Banik D. Role of oral
clonidine premedication on intra-operative haemodynamics and PONV in
laparoscopic cholecystectomy. Mymensingh Med J. 2017;26(4):913-20.

[7] Prasad JN, Singh SN, Pokhrel K, Khatiwada S. Effect of oral clonidine
premedication on propofol consumption for the patient undergoing laparoscopic
cholecystectomy. Health Renaissance. 2014;12(3):204-08.

[8] SungCS, Lin SH, Chan KH, Chang WK, Chow LH, Lee TY. Effect of oral clonidine
premedication on perioperative hemodynamic response and postoperative
analgesic requirement for patients undergoing laparoscopic cholecystectomy.
Acta Anaesthesiol Sin. 2000;38:23-29.

[9] Kotwani DM, Kotwani MB, Kamdar B. Comparative clinical study of the effect

of oral clonidine premedication on intraoperative hemodynamics in the patients

undergoing laparoscopic cholecystectomy. Int Surg J. 2017;4(3):950-60.

Khatavkar S, Santhi N, Nagendra BS, Patil A, Kabra PV, Birajdar PS. Effect of

oral clonidine premedication on perioperative haemodynamic response and

postoperative sedation for patients undergoing laparoscopic cholecystectomy.

Indian J Anaesth Analg. 2018;5(12):2077-81.

Kumar S, Bose A, Bhattacharya O, Tandon OP. Oral clonidine premedication for

elderly patients undergoing intraocular surgery. Octa Anaesth. 1992;10:1399-6576.

Passi Y, Raval B, Rupakar VB, Chadha IA. Effect of oral clonidine premedication

on hemodynamic response during laparoscopic cholecystectomy. J Anaesth Clin

Pharmacol. 2009;25:329-32.

Bhuava A, Shetti AN, Kharde V, Badhe VK, Divekar D. Effect of oral clonidine

premedication on perioperative hemodynamic response. Indian J Clin Anaesth.

2016;3(1):04-11.

Tripathi DC, Shah KS, Dubey SR, Doshi SM, Raval PV. Hemodynamic stress

response during laparoscopic cholecystectomy: Effect of two different doses

of intravenous clonidine premedication. J Anaesthesiol Clin Pharmacol.
2011;27(4):475-80.

[10]

n1]

N2

[13]

[14]

Dheer Singh et al., Oral Clonidine Premedication in Laparoscopic Cholecystectomy

[15] Park J, Forrest J, Kolesar R, Bhola D, Beattie S, Chu C. Oral clonidine reduces
postoperative morphine requirements. Can J Anaesth. 1996;43:900-06.

Bloor BC, Flacke WE. Reduction in halothane anaesthetic requirement by
clonidine, an alpha-adrenergic agonist. Anaesth Analg. 1982;61:741-45.
Ghignone M, Quintin L, Duke PC, Kehler CH, Calvillo O. Effects of clonidine on
narcotic requirements and hemodynamic response during induction of fentanyl
anaesthesia and endotracheal intubation. Anaesthesiology. 1986;64:36-42.
Flacke JW, Bloor BC, Flacke WE. Reduced narcotic requirement by clonidine
with improved hemodynamic and adrenergic stability in patients undergoing
coronary bypass surgery. Anaesthesiology. 1987;67:11-19.

Laurito CE, Baughman VL, Becker GL, DeSiva TW, Carranza CJ. The
effectiveness of oral clonidine as a sedative/anxiolytic and as a drug to blunt the
hemodynamic responses to laryngoscopic. J Clin Anaesth. 1991;3:186-93.
Gyogi T, Nishikawa T. Oral clonidine premedication enhances the quality of
postoperative analgesia by intrathecal morphine. Anaesth Analg. 1996;82:1192-96.
Ise T, Yamashiro M, Furuya H. Clonidine as a drug for intravenous conscious
sedation. Odontology. 2002;90:57-63.

Papaioannou TG, Protogerou AD, Vrachatis D, Konstantonis G, Aissopou E,
Argyris A, et al. Mean arterial pressure values calculated using seven different
methods and their associations with target organ deterioration in a single-center
study of 1878 individuals. Hypertens Res. 2016;39(7):542-50. Doi: 10.1038/
hr.2016.41.

Ramirez MF, Kamdar BB, Cata JP. Optimizing perioperative use of opioids:
A multimodal approach. Curr Anaesthesiol Rep. 2020;10(4):404-15. PMID:
33281504; PMCID: PMC7709949.

Kaye AD, Urman RD, Rappaport VY, Siddaiah H, Cornett EM, Belani K, et al.
Multimodal analgesia as an essential part of enhanced recovery protocols in the
ambulatory settings. J Anaesthesiol Clin Pharmacol. 2019;35(Suppl 1):S40-S45.
Doi: 10.41083/joacp.JOACP_51_18. PMID: 31142958; PMCID: PMC6515722.
Martinez L, Ekman E, Nakhla N. Perioperative opioid-sparing strategies: Utility of
conventional NSAIDs in adults. Clin Ther. 2019;41(12):2612-28. Doi: 10.1016/j.
clinthera.2019.10.002.

Memtsoudis SG, Poeran J, Zubizarreta N, Cozowicz C, Morwald EE, Mariano ER
et al. Association of multimodal pain management strategies with perioperative
outcomes and resource utilization: A population-based study. Anaesthesiology.
2018;128(5):891-902. Doi: 10.1097/ALN.0000000000002132.

[16]

[17]

e

[19]

[20]
[21]

[22]

[23]

[24]

[28]

[26]

PARTICULARS OF CONTRIBUTORS:

Professor, Department of Anaesthesiology, KSGMC, Bulandshar, Uttar Pradesh, India.
Professor Jr. Grade, Department of Anaesthesiology, UPUMS, Etawah, Uttar Pradesh, India.
Assistant Professor, Department of Anaesthesiology, UPUMS, Etawah, Uttar Pradesh, India.
Associate Professor, Department of Anaesthesiology, UPUMS, Etawah, Uttar Pradesh, India.
Assistant Professor, Department of Anaesthesiology, UPUMS, Etwah, Uttar Pradesh, India.
Assistant Professor, Department of Anaesthesiology, ASMC, Sonbhadra, Uttar Pradesh, India.

D0, 0N

PLAGIARISM CHECKING METHODS: an*etall

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Amit Kumar Singh,

Associate Professor, Department of Anaesthesiology, UPUMS, Saifai,
Etawah-206130, Uttar Pradesh, India.

ETYMOLOGY: Author Origin
® Plagiarism X-checker: Nov 07, 2024

e Manual Googling: Apr 28, 2025

e iThenticate Software: Apr 30, 2025 (10%)

EMENDATIONS: 7

E-mail: dramit2212@gmail.com

AUTHOR DECLARATION:

¢ Financial or Other Competing Interests: None

e Was Ethics Committee Approval obtained for this study? Yes

¢ Was informed consent obtained from the subjects involved in the study? Yes

e For any images presented appropriate consent has been obtained from the subjects. NA

Date of Submission: Nov 06, 2024
Date of Peer Review: Jan 14, 2025
Date of Acceptance: May 02, 2025

Date of Publishing: Jun 01, 2025

Journal of Clinical and Diagnostic Research. 2025 Jun, Vol-19(6): UC12-UC17


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

