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Background: Clonidine and dexmedetomidine have been used for attenuating sympathetic response to laryngoscopy and endotracheal 
intubation. Both these drugs have α-1 and α-2 receptors agonist activity but dexmedetomidine has selective α-2 receptor agonist activity which 
helps to blunt sympathetic response to laryngoscopy and tracheal intubation. Present study was performed to compare the effect of single dose 
clonidine and dexmedetomidine in attenuating pressor response to laryngoscopy and intubation. Subjects and Methods: This was a 
prospective, randomized, controlled study on 68 adult patients aged between 18 and 65 years in American Society of Anesthesiologists (ASA) 
physical status I and II undergoing elective surgeries under general anesthesia. The patients were allocated randomly into two groups of 34 
patients each group received as Group A [Clonidine group]:1μg/kg iv in 20 ml normal saline over 10mins.  Group B [Dexmedetomidine 
group]: 1μg/kgivin 20 ml normal saline over 10mins. Systolic blood pressure (SBP), Diastolic blood pressure (DBP), Mean arterial pressure 
(MAP), heart rate and SpO2 was noted after 5mins of drug administration, and again at the completion of study drug infusion. Results: There 
was no difference in HR, SBP, DBP& MAP between the two groups during the infusion of study drug. After laryngoscopy and intubation, the 
mean HR, SBP, DBP & MAP at 1st and 3rd minute was increased in Group A than Group B and it was statistically significant. Also, there was 
no significant difference between the mean HR of the two groups at 7th and 10th minute after intubation but group D had lower mean SBP, 
DBP & MAP compared to group C which was significant. Conclusion: Preremedication with dexmedetomidine in dose has significantly 
attenuated the hemodynamic pressor responses to laryngoscopy and intubation when compared to clonidine. 
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Introduction 

 
Laryngoscopy and endotracheal intubation, which are a basic 
and integral part of general anesthesia (GA), are associated 
with reflex sympathetic stimulation, manifested by 
tachycardia and hypertension.[1] This is known as pressor 
response and has the potential to cause major complications 
such as myocardial ischemia, ventricular arrhythmia, left 
ventricular failure, and cerebral haemorrhage.[2] Usually 
these changes are well tolerated by healthy individuals, but 
may prove to fatal in patients with untreated severe 
hypertension, coronary artery disease or intracranial 
aneurysm. The circulatory response in the form of increased 
heart rate and raised blood pressure usually occurs for short 
duration and is unpredictable. This transient increase in 
blood pressure and pulse rate does not cause any harm in 
healthy individuals but may create problem in patients with 
myocardial insufficiency or cerebrovascular disease which 
may further cause complications like pulmonary oedema, 
myocardial infarction or cerebrovascular accidents.[3,4] 

Various pharmacological methods are evaluated either in the 
premedication or during induction to attenuate these adverse 
hemodynamic responses of laryngoscopy and intubation, 
such as inhalational anesthetics, lidocaine, narcotic 
analgesics, topical anaesthetic, beta blockers, calcium 
channel blockers, ACE inhibitors and vasodilators but with 
variable results. 
 
Clonidine and dexmedetomidine have been used for 
attenuating sympathetic response to laryngoscopy and 
endotracheal intubation. Both these drugs have α-1 and α-2 
receptors agonist activity but dexmedetomidine has selective 
α-2 receptor agonist activity which helps to blunt 
sympathetic response to laryngoscopy and tracheal 
intubation. Clonidine is clinically useful due to 
sympatholytic, hypnotic, analgesic, sedative and anxiolytic 
effect without respiratory depression.[5,6] 

 
Present study was performed to compare the effect of single 
dose clonidine and dexmedetomidine in attenuating pressor 
response to laryngoscopy and intubation. 
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subjects and Methods 

 
This was a prospective, randomized, controlled study on 68 
adult patients aged between 18 and 65 years in American 
Society of Anesthesiologists (ASA) physical status I and II 
undergoing elective surgeries under general anesthesia after 
obtaining written informed consent from patients. The study 
was approved by institutional Ethics Committee. All the 
patients underwent a pre-anesthetic evaluation, which 
comprised of a detailed history taking, a clinical examination 
in either the anesthesia OPD or at the bed side and evaluation 
of the investigations. Pregnant and nursing woman, patient 
with morbid obesity, having underlying cardiovascular or 
other systemic disease, diabetes, taking any non-permitted 
medications or known allergic to study medications were 
excluded.  
The anaesthesiologist administering drug and evaluating the 
patient was blinded to the drug injected. Randomization done 
by computer generated table. The patients were allocated 
randomly into two groups of 34 patients each group received 
as  
Group A [Clonidine group]: 1μg/kg iv in 20 ml normal 
saline over 10mins.  
Group B [Dexmedetomidine group]: 1μg/kgivin 20 ml 
normal saline over 10mins. 
Both the drugs were infused through syringe infusion pump. 
Systolic blood pressure (SBP), Diastolic blood pressure 
(DBP), Mean arterial pressure (MAP), heart rate and SpO2 
was noted after 5mins of drug administration, and again at 
the completion of study drug infusion i.e. after 10 mins of 
drug administration. SBP, DBP, MAP, Heart rate, SpO2 
were noted at 1st (AI 1st min), 3rd (AI 3rd min), 5th (AI 5th 
min), 7th (AI 7th min) & 10th minute after laryngoscopy & 
intubation. 
Anaesthesia was maintained on N2O+ O2, Isoflurane, 
Vecuronium and analgesics. IV fluids were administered as 
per requirement. At the end of surgical procedure, patients 
were reversed and extubated uneventfully. After clinical 
recovery patients were shifted to recovery room and 
observed for 2 hrs for nausea, vomiting, bradycardia, 
hypotension, & sedation. After assessing the Ramsay 
sedation score, patients were shifted to the ward and 
followed for another 24 hours; side effects if any were 
treated & recorded. 
 

Statistical analysis: 
The recorded data was compiled and entered in a spreadsheet 
computer program (Microsoft Excel 2007) and then exported 
to data editor page of SPSS version 15 (SPSS Inc., Chicago, 
Illinois, USA).  
Descriptive statistics included computation of percentages, 
means and standard deviations. The statistical tests applied 

for the analysis were Pearson’s chi-square test (χ2), t-test, 
One way Analysis of Variance and Stepwise multiple linear 
Regression analysis. For all tests, confidence level and level 
of significance were set at 95% and 5% respectively. 
 

Results 

 
The demographic profiles of the patients were comparable in 

respect of age, sex, weight and ASA physical status. None of 
the demographic data was significant compared in both 
groups. [Table 1] 
The mean dose of thiopentone sodium (mg/kg) required for 
loss of eye lash reflex in group A and group B were 4.99±0.3 
and 4.1±0.1 respectively and it was significant statistically. 
(p≤0.05) 
There was no difference in HR, SBP, DBP& MAP between 
the two groups during the infusion of study drug. After 
laryngoscopy and intubation, the mean HR, SBP, DBP & 
MAP at 1st and 3rd minute was increased in Group A than 
Group B and it was statistically significant.(p≤0.05) At 1st& 
3rd minute HR increased by 11% and 4.9% in Group A & 
2.1% at 1st minute in Group B. In Group A at 1st& 3rd 
minute SBP increased by 12% & 6%, DBP increased by 15% 
& 8% and MAP by 14% and 5.9%, while Dexmedetomidine 
group showed no statistical significant difference between 
the baseline value and 1st and 3rd minute. Also, there was no 
significant difference between the mean HR of the two 
groups at 7th and 10th minute after intubation but group D 
had lower mean SBP, DBP & MAP compared to group C 
which was significant. 
In clonidine group, none of the patients had side effects like 
bradycardia and hypotension. In group B, one patient had 
developed hypotension at third minute after intubation which 
was managed by decreasing inhalational agent and infusing 
intravenous fluids without inotropic support. 
 
Table 1: Comparison of Demographic variables in Both Groups 
Variable Group A  

(mean±sd) 
Group B 
 (mean±sd) 

P value  

Age in years 31.45±09.74 35.12±11.52 0.21 
Gender (M/F) 19/15 16/18 0.07 
Height (cm) 157.41±8.3 155.32±7.20 0.10 
Weight (kg) 54.12±6.18 52.47±6.32 0.32 
 ASA (I/II) 25/9 29/5 0.09 

 

Discussion 
 
The endotracheal intubation and laryngoscopy were 
associated with a rise in plasma catecholamine concentration 
and subsequent increase in the blood pressure, HR and the 
cardiac dysrhythmias. These above-mentioned effects may 
have serious repercussions on the high-risk patients like 
those with cardiovascular disease, increased intracranial 
pressure, or anomalies of the cerebral vessels. Attenuation of 
such responses is of great importance in the prevention of the 
perioperative morbidity and the mortality.[7] The 
hemodynamic response to laryngoscopy and endotracheal 
intubation has been a topic of discussion since 1940, when 
Reid and Brace found that the stimulation of the upper 
respiratory tract provoked an increase in the vagal activity.[8] 
A year later, Burstein et al,[9] totally contradicting Reid’s 
statement, found that the pressor response was due to an 
augmented sympathetic activity, which was provoked by the 
stimulation of the epipharynx and the laryngopharynx, which 
was further confi rmed by Prys-Roberts.[10,11] 

In view of demographic criteria and surgery both groups 
were comparable. In our study dose of clonidine and 
dexmedetomidine were used at dose of 1ug/kg intravenously 
which based on observation in previous studies. Various 
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studies have been carried out with intravenous clonidine and 
dexmedetomidine to blunt stress response like tachycardia, 
hypertension to laryngoscopy and endotracheal intubation 
with various doses. 
Clonidine 1 mcg/kg iv attenuate haemodynamic response of 
laryngoscopy and endotracheal intubation. Dexmedetomidine 
1 mcg/kg iv also attenuate stress response to laryngoscopy 
and endotracheal intubation in CABG patients. When 
clonidine and dexmedetomidine used in dose 1 mcg /kg iv 
and compared, both showed significant reduction in 
myocardial contractility during laryngoscopy and 
intubation.[12] In our study clonidine and dexmedetomidine in 
dose 1ug/kg diluted to 20 ml with normal saline and given 
intravenously over a period of 10 min. Mean dose of 
thiopentone sodium used for induction with clonidine was 
4.99±0.3 while it was 4.1±0.1 with dexmedetomidine, which 
is statistically highly significant. So, there is significant 
reduction in thiopentone sodium requirement was seen in 
dexmedetomidine group compared to clonidine group. 
Dexmedetomidine is having anaesthetic sparing effect 
because of decrease in central noradrenergic transmission 
and specific α-2 mediated analgesic and sedative property. 
Saoyroolu AE, et al.[13] compared the clinical effects of two 
different doses of Dexmedetomidine (1 μg/kg and 0.5μg/kg) 
on hemodynamic responses of tracheal intubation and 
concluded that Dexmedetomidine in dose of 1 μg/kg was 
more effective than dexmedetomidine 0.5μg/kg.[14] 

It was observed that mean SBP, DBP and MAP in the 
dexmedetomidine group remained close to the baseline 
throughout the study period showing a significant difference 
from clonidine groups following the induction interval. In 
present study after intubation heart rate, SBP, and DBP is 
increased in all patients but the increase was more in patients 
of clonidine group when compared to dexmedetomidine 
group. There was statistically significant difference in heart 
rate between the two groups at 1, 3 and 4 min interval after 
intubation (p value<0.05). No significant changes in 
peripheral oxygen saturation (SpO2) and cardiac rhythm 
(ECG) were observed in any patients of both groups. A 
similar observation was made by Yildiz, et al. (2006).[15] in 
some studies, it is observed that MAP was decreased by low 
dosage of dexmedetomidine (0.25 μg/kg) and MAP was 
increased transiently, and HR was decreased significantly by 
high dosage of (1–4 μg/kg) dexmedetomidine. Scheinin, et 
al.[15] reported that the use of α2-agonist leads to bradycardia. 
Belleville, et al. 16 found that the dexmedetomidine given in 
2 min in the doses of 1–2 μg/kg causes irregular ventilation 
and apnea episodes. Ebert, et al.[14] did not observe any 
episode of apnea, airway obstruction and hypoxemia with 
bolus doses of dexmedetomidine in their study, and they 
reported that the depression of respiration may be seen due to 
deep sedation, for the reason that the α2 adrenergic agonists 
don’t have an active role on the respiration center. Yildiz M, 
et al.[17] and Varshali M K, et al.[18] studied the effect of 
dexmedetomidine on hemodynamic response to 
laryngoscopy and intubation and intraoperative anesthetic 
requirement. They concluded that increase in blood pressure 
and heart rate were significantly less in dexmedetomidine 
group. 
In clonidine group, no side effects were observed. One 
patient in group B had developed hypotension at 3rd minute 

after intubation; which was managed by decreasing 
inhalational agent, and infusing intravenous fluid without 
inotropes. Bajwa S et al suggested that cardiac side effects of 
dexmedetomidine like bradycardia and sinus pause could 
have warranted the use of atropine. Panda BK cleared that 
clonidine and dexmedetomidine does not cause any serious 
side effect. 
 

Conclusion 
 
Preremedication with dexmedetomidine in dose has 
significantly attenuated the hemodynamic pressor responses 
to laryngoscopy and intubation when compared to clonidine. 
Dexmedetomidine provided more stable hemodynamics 
during induction, laryngoscopy and intubation and is proved 
to be a better drug for premedication during general 
anesthesia. 
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