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Abstract 
Background: Haemodynamic changes to laryngoscopy and endotracheal intubation during elective surgeries are 
a major challenge to the Anaesthesiologist. Use of oral premedicants like Clonidine (200µg) and Pregabalin 
(150mg) can be useful. The primary objective of this study was to compare the effects of oral Clonidine (200µg) 
and Pregabalin (150mg) on mean arterial pressure (MAP) and heart rate (HR) during laryngoscopy. The secondary 
objective was to note any changes on sedation and post-operative nausea and vomiting (PONV). 
Setting: The study conducted in a Tertiary Care Hospital of Kolkata, India. 
Methods: Sixty adults, aged 18 to 60 years, of ASA physical status I or II, undergoing elective surgeries were 
randomized into 2 groups. Group C received tablet Clonidine (200µg) while group P received tablet Pregabalin 
(150mg), 90 minutes before the induction of general anaesthesia. Their MAP, HR were noted at different time 
points, and sedation scores and PONV were noted post-operatively. Statistical analysis was done using Wilcoxin 
test and p value < 0.05 will be considered as significant.  
Results: There MAP values (during laryngoscopy, intubation, one and five minutes post-intubation) in group C 
were significantly lower compared to group P (p < 0.05). Similar trend was noted for heart rates (HR). The seda-
tion scores and incidence of post-operative nausea and vomiting were significantly lower in group C compared to 
group P. 
Conclusion: Oral Clonidine as compared to Pregabalin provides better control of mean arterial pressure and heart 
rate during laryngoscopy and intubation with lesser post-operative sedation and nausea/vomiting. Further large 
scale studies will be needed to corroborate these findings. 
Keywords: Clonidine, Pregabalin, Laryngoscopy, Hemodynamic responses 
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Introduction

Laryngoscopy and endotracheal intubation are an in-
tegral part of conduct of general anaesthesia. The as-
sociated hemodynamic response to laryngoscopy and 
intubation remain a major concern for the Anesthesi-
ologists. This haemodynamic event is mediated by 
Vagus (X) and glossopharyngeal (IX) nerve which 
carry afferent signal from around the epiglottic re-
gion and activate the vasomotor center. [1] Direct 
laryngoscopy and intubation can increase the heart 
rate and blood pressure by 20-27% and 30-50% re-
spectively. [2] The haemodynamic responses may be 
tolerated by healthy patients, but these may cause 
myocardial ischemia and cerebral hemorrhage in 

those with a significant coronary artery or cerebro-
vascular diseases. [3] 

Various pharmacological measures have been used 
to attenuate the deleterious haemodynamic effects of 
laryngoscopy and intubation. [4,5] Use of oral pre-
medications are an area of special interest to attenu-
ate the laryngoscopic response. But research with 
these oral pre-medications, specifically comparisons 
between different pre-medications remain limited. 
Clonidine is a selective alpha-2 adrenergic agonist 
which has sedative, anxiolytic and analgesic proper-
ties. [6] Clonidine is used as injectable, oral and in 
sub-arachnoid routes. Administration of oral 
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clonidine as a pre-medicant can improve periopera-
tive haemodynamic stability and reduce the intra-
operative anaesthetic and post-operative analgesic 
requirements. [7] Pregabalin is structurally related to 
Gamma –Amino- Butyric Acid (GABA) and inhib-
its the synthesis of neurotransmitter glutamate. Oral 
pregabalin premedication cause sedation and anal-
gesia and may have favourable cardiovascular ef-
fects. [8] 

The primary objective of the present study was to 
compare the effects of oral Clonidine (200µg) and 
Pregabalin (150mg) for attenuating haemodynamic 
response to laryngoscopy/intubation (mean arterial 
pressure (MAP) and heart rate (HR) at different time 
intervals). The secondary objective was to compare 
post-operative sedation (measured by Ramsay seda-
tion scores) and post-operative nausea and vomiting 
(PONV) in the two groups. 

Methods 

This double‑blinded, randomised controlled trial 
was conducted from January to June 2022 in a 
tertiary care teaching hospital of Kolkata, West 
Bengal, India. The institutional ethics committee 
(IEC) approval was taken before  beginning the 
study. 

Sample size calculation:  

The mean arterial pressure (MAP) was considered 
as the primary outcome variable in this study. 
Taking effect size of clinical interest i.e. difference 
in the means = d = 9 mm Hg, SD = 12 mm Hg Z 
alpha = 1.96 (corresponding to Type I error of 5% 
i.e.0.05) Z beta = 0.842(corresponding to power of 
95%) from previous studies, and using the formula 
n > 2 { Z α + Z β }2 × S.D 2/ d2, the sample size 
came out to be 27.915 in each group. So, the study 
was started with 30 participants in each group. 

Sixty patients aged 18–65 years, of both sexes, of the 
American Society of Anesthesiologists (ASA) 
physical status I and II, scheduled for elective 
surgeries (of expected duration less than 3 hours) 
under general anaesthesia were recruited. Patients 
with ASA Grade III and IV, having major systematic 
or psychiatric diseases, having anticipated difficult 
intubation, pregnant or lactating mothers, or patients 
taking clonidine or pregabalin in daily life are 
excluded from the study. On satisfying the inclusion 
and exclusion criteria, patients were informed about 
the study and written informed consent was obtained 
from all the recruited participants. 

The recruited patients were randomly assigned into 
two groups using computer‑generated random 
numbers. Group C received clonidine tablet (Tab. 
Arkamine® 0.2mg), while group P received 
pregabalin tablet (Tab. Pregaba® 150 mg).  
Allocation concealment was done using a serially 
numbered, opaque, sealed envelope technique. Each 

patient’s envelope was transferred to a dedicated 
nursing staff not involved in the study, who gave ei-
ther clonidine or pregabalin tablets to the patients, 
depending on the randomization. Patients were kept 
nil per mouth (6 hours for solids and 2 hours for 
clear fluids) the tablets were given 90 minutes prior 
to surgery with sips of water. Envelopes containing 
the information about the randomization were sealed 
and kept with the principle investigator until the end 
of the study period. Patients, anaesthesiologists per-
forming laryngoscopy and intubation, the investiga-
tor observing and recording the outcome parameters 
were blinded to the group allocation. 

Pre-anaesthetic check-up was performed the even-
ing before scheduled surgery. In the operating room, 
a standard general anaesthesia delivery protocol was 
followed as per the institutional norms. The standard 
monitors were attached and baseline MAP, HR, and 
sedation scores were noted. An intravenous line was 
be secured using 18G cannula and Ringer Lactate 
was started at 8 ml/kg. All patients were pre-medi-
cated with Inj. midazolam (0.05 mg/ kg) and Inj. 
Fentanyl at 2µg/kg was used as an analgesic. After 
pre-oxygenation with 100% oxygen for 3 minutes 
patients were induced with intravenous propofol 
2mg/kg or in a dose sufficient to loss of response to 
verbal commands. Intravenous succinylcholine 
2mg/kg was given to facilitate laryngoscopy and in-
tubation. Oxygen saturation (SpO2) was measured 
with pulse oximetry and End tidal CO2 was meas-
ured with capnography. 

The measurement of MAP and HR was taken at six 
time points : 1) baseline (when patient reaches the 
operating room) 2) during laryngoscopy/intubation, 
3) Five minutes post laryngoscopy, 4) 60 minutes 
post laryngoscopy, 5) during extubation and 6) 60 
minutes post-extubation in PACU.  Degree of seda-
tion was assessed at 1minute after arrival in opera-
tion theatre using Ramsay Sedation Scale. [9] 

Anaesthesia was maintained with nitrous oxide and 
oxygen (60:40) and dial concentration of 0.8% 
Isoflurane and Inj. Atracurium .Paracetamol infu-
sion 15mg/kg was given for analgesia. If hyperten-
sion and tachycardia occurred intraoperatively 
Isoflurane was increased to 1.5 %. If tachycardia and 
hypertension persisted beyond this dial concentra-
tion of Isoflurane, it was treated with incremental 
doses of Inj.Fentanyl 0.5µg/kg. And this additional 
Fentanyl requirement if any was recorded. 

Bradycardia was considered as HR < 50 /min, and 
hypotension was considered as MAP < 65 mm of 
Hg. Bradycardia was treated with i.v atropine 
10µg/kg. Hypotension was treated with fluid bolus. 
Isoflurane was discontinued after last skin suture 
(and patient were turned supine if surgery was done 
in prone position) and residual neuro-muscular 
blockade was reversed using injection .Glyco-
pyrrolate 0.01µg/kg and Neostigmine 0.05µg/kg. 
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Patients were extubated when awake, warm and the 
protective reflexes have returned. 

In the Post -Anesthesia Care Unit (PACU) patients’ 
MAP and HR were measured 60 minutes post extu-
bation. On arrival to PACU, sedation was assessed 
on Ramsay Sedation Scale in PACU at 30 minutes 
and 60 minutes. Post-Operative Nausea and Vomit-
ing (PONV) was assessed on the basis of following 
arbitrary scale: 0 = no PONV, 1= nausea / vomiting 
/ dry mouth / retching after 60 minutes after arrival 
to PACU. 

Plan of Data Analysis 

Categorical variables like sex, ASA physical status, 
post-operative nausea vomiting, were expressed as 
number of patients and percentage of patients and 
compared across the 2 groups using Pearson’s Chi 
Square test for Independence of Attributes. Contin-
uous variables like age, duration of surgery, MAP, 
heart-rate, sedation score were expressed as Mean ± 
Standard Deviation and compared across the 2 
groups using Mann-Whitney U test. Intragroup de-
viation of continuous variable from their respective 
baseline values were assessed using Wilcoxon 
signed rank test. The statistical software SPSS ver-
sion 20.0 was used for the analysis. An alpha level 
of 5% was taken, i.e. if any p value is less than 0.05 
was considered as significant. 

Results 

The demographic characteristics like age, sex, and 
ASA physical status, duration and type of Surgery 
are compared between group C (receiving oral 
Clonidine) and group P (receiving oral Pregabalin) 
and no statistical significant difference was noted. 
(see Table 1)  

Regarding the primary variables (see Table 2), a sig-
nificant difference was noted between group C and 
group P. The baseline MAP in both the groups be-
fore administering the study drugs were almost sim-
ilar with statistically insignificant difference. The 
MAP at all predefined intervals were lower for 
group C as compared to group P and this differences 
in MAP were statistically significant (p < 0.05). 
Similarly the baseline heart rate (HR) in both the 
groups prior to administering the study drugs were 
almost similar. However, the HR at different pre-de-
fined intervals were significantly lower in Group C 
as compared to Group P. 

Regarding the secondary variables (see Table 3), se-
dation assessed on Ramsay Sedation Score (RSS) at 
1 minute after arrival in OR is nearly similar in both 
the groups. Also, sedation level assessed at 30 
minutes and 60 minutes in PACU were significantly 
higher in case of Group P as compared to Group C. 
PONV measured at 60 minutes in PACU for group 
P was significantly higher than that in group C.

 
Table 1: Representation of Demographic variables like Age, Sex, ASA physical status, duration of surgery 

and Type of surgery in the group C and group P 
  Group C Group P   
  Mean ± Std.  

Deviation 
Mean ± Std.  
Deviation 

p Value Significance 

Age  32.5 ± 9.22 37.79 ± 8.12 0.554 No 
Sex Female 12(46.67) 13(46.67) 1.0000 No 
 Male 18(53.33) 17(53.33)  
ASA I 23(70) 24(66.67) 0.781 No 
 II 7(30) 6(33.33) 
Duration of Surgery 
(minutes) 

 188 ± 8.4 182.65 ± 7.56 0.580  

Type of Surgery Diagnostic Laparoscopy 1(3.33) 1(3.33) 0.935 No 
Discectomy 7(26.67) 6(16.67) 
FESS 3(10) 4(13.33) 
Laparoscopic Assisted  
Vaginal Hysterectomy 

1(3.33) 0(0) 

Common Bile Duct  
Exploration 

1(3.33) 0(0) 

Laparoscopic  
Cholecystectomy and CBD 
exploration 

0(0) 1(3.33) 

Laparoscopic Cystectomy 1(3.33) 3(6.67) 
Laparoscopic Hernioplasty 4(16.67) 5(13.33) 
Vaginal Hysterectomy 0(0) 1(3.33) 
Mastoidectomy 3(13.33) 6(16.67) 
Mastectomy 3(6.67) 1(6.67) 
Open Reduction and Internal 
Fixation 

1(6.67) 4(10) 

Pedicle Screw Fixation 1(3.33) 2(6.67) 
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Table 2: Comparison of Primary variables like Mean arterial pressure (MAP) and Heart rate (HR) 
between the group C and group P 

 Group C Group P   
 Mean ± Std. Deviation Mean ± Std. Deviation p Value Significance 
MAPBASE 81.53 ± 6.66 85.43 ± 8.55 0.053 Not Significant 
MAPSCOPY 79.03 ± 6.24 92.33 ± 6.96 <0.001 Significant 
MAP5 MIN 72.3 7 ± 6.23 85.53 ± 6.1 <0.001 Significant 
MAP60 MIN 70.73 ± 6.06 89.8 ± 6.3 <0.001 Significant 
MAPEXT 79.5 ± 6.4 94.53 ± 5.64 <0.001 Significant 
MAP60' PACU 70.8 ± 5.22 82.07 ± 4.95 <0.001 Significant 
HRBASE 80.37 ± 5.4 85.32 ± 4.11 0.210 Significant 
HRSCOPY 63.2 ± 9.21 88.1 ± 4.37 <0.001 Significant 
HR5 MIN 60.53 ± 4.95 86.79 ± 3.26 <0.001 Significant 
HR60 MIN 57.51 ± 5.44 73.6 ± 3.75 <0.001 Significant 
HREXT 69 ± 5.71 84.4 ± 4.13 <0.001 Significant 
HR 10'EXT 65.5 ± 5.3 80.23 ± 5.16 <0.001 Significant 
HR60' PACU 60.43 ± 4.65 84.97 ± 2.97 <0.001 Significant 

 
Table 3: Comparison of Secondary variables like Ramsay Sedation scores (RSS) and Post-operative 

nausea and vomiting (PONV) in the group C and group P 
  Group C Group P   
  Mean ± Std.  

Deviation 
Mean ± Std.  
Deviation 

p Value Significance 

RSS1 MIN IN OR  2.5 ± 0.45 2.2 ± 0.4 0.079 Not Significant 
RSS30 MIN PACU  2.91 ± 0.26 3.63 ± 0.5 <0.001 Significant 
RSS60 MIN PACU  2.53 ± 0.39 3 ± 0 <0.001 Significant 
PONV NO 23(86.67) 17(50) 40(68.33) 000 Significant 

YES 6(13.33) 13(50) 20(31.67) 
 
Discussion  

In our study oral Clonidine when compared to 
Pregabalin provides better control of mean arterial 
pressure and heart rate during laryngoscopy and in-
tubation. Regarding the secondary variables, oral 
Clonidine also produced lesser post-operative seda-
tion and nausea/vomiting.  

The above study findings corroborate to some extent 
to previous study findings with some differences. 
Sharma et al, found both clonidine and gabapentin 
to be equally effective by oral route 2 hours before 
induction of anaesthesia to blunt the hemodynamic 
response to laryngoscopy/intubation as compared to 
placebo. [10] A study by Rajappa et al, found that 
oral Pregabalin in doses of 150 mg had a better 
analgesic profile than 75 mg, but with more side 
effects such as dizziness. They concluded that 
Pregabalin doses of 75 mg may be the optimal pre-
emptive dose in vaginal hysterectomy. [11] Previous 
research found oral Pregabalin as an effective pre-
medicant.  Pregabalin premedication effectively 
reduced the consumption of all anesthetic agents 
during induction and maintenance of anesthesia [12] 
Pregabalin as premedication can enhance the 
recovery by decreasing anesthetic dose and 
postoperative pain in arthoscopic surgeries. [13] A 
study found oral pregabalin is an important adjuvant 
drug in treating postoperative pain in patients with 

abdominal hysterectomy. [14] Oral clonidine is also 
slowly gaining a prominent place as one of the pre-
mendicants drug. Oral Clonidine can be used to 
attain controlled hypotension and lesser requirement 
of costly inhalational agent and other analgesic 
drugs with better hemodynamic stability and fewer 
side effects. [15] Oral clonidine premedication 
helped to provide perioperative hemodynamic 
stability, spared the use of isoflurane and reduced 
the requirement of postoperative analgesia.[16] A 
study found premedication with oral clonidine (3-
3.5 mcg/kg) 90 minutes before laryngoscopy and 
intubation is an efficient, and inexpensive method in 
attenuating the haemodynamic response of 
laryngoscopy and intubation. [17] A systemic 
review found Clonidine premedication in an 
adequate dosage (4 µg/kg) was likely to have a 
beneficial effect on postoperative pain in children. 
[6] A study found oral clonidine at a dose of 4 µg.kg 
-1 administered preoperatively is associated with a 
reduced incidence of postoperative vomiting in 
children who have undergone appendectomy. [18] 
But research work comparing the use of oral 
Pregabalin with oral Clonidine on haemodynamic 
response remain minimal 

Pregabalin is administered orally reaches peak 
plasma concentrations within 1.5 hours and achieves 
a steady-state within 24 to 48 hours. Pregabalin 
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readily crosses the blood-brain barrier. Humans can-
not significantly metabolize pregabalin (less than 
2% metabolized) and eliminated primarily as an un-
changed drug (mean elimination half-life is 6.3 
hours. The FDA approved indication of Pregabalin 
are in treatment of neuropathic pain associated with 
diabetic peripheral neuropathy or spinal cord injury, 
neuropathic pain originating from postherpetic neu-
ralgia, in treatment of fibromyalgia and as adjunc-
tive therapy for partial-onset seizures in adults with 
epilepsy. [19] 

Clonidine, an antihypertensive medication which 
acts on alpha-adrenergic and imidazoline receptor. It 
lowers blood pressure and heart rate by relaxing the 
arteries and increasing the blood supply to the heart. 
Other FDA-approved indications of clonidine are 
treatment of attention deficit hyperactivity disorder 
(ADHD) in children; management of tics commonly 
found with Tourette syndrome; and adjunct therapy 
for cancer-related pain. Clonidine has a half-life of 
between 6 and 20 hours. The FDA-approved indica-
tions are hypertension, treatment of attention deficit 
hyperactivity disorder (ADHD) in children, man-
agement of tics with Tourette syndrome, adjunct 
therapy for severing cancer-related pain, and use in 
neonatal opioid withdrawal syndrome. Dose adjust-
ment is necessary for renal impairment, cardiovas-
cular, bradycardia, hypotension, and severe coro-
nary artery disease patients. Also, caution is neces-
sary when treating patients with a history of depres-
sion, recent myocardial infarction, and syncope. 
[20] 

Our study has some limitations. This study had been 
done in a single center with a limited sample size. 
Moreover it was conducted in ASA I-II patients with 
normal airway; the hemodynamic response may be 
exaggerated in patients with hypertension or in cases 
of difficult airway. Further research in such scenario 
is highly suggested. The invasive blood pressure 
monitoring would have been ideal and accurate, but 
it was avoided due to ethical considerations.  

Conclusion 

On comparison of two oral premedication drugs, 
oral Clonidine compared to Pregabalin provided bet-
ter control of mean arterial pressure and heart rate 
during laryngoscopy and intubation with lesser post-
operative sedation and nausea/vomiting. Further 
large scale studies will be required to corroborate 
these findings. 
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