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ABSTRACT 

BACKGROUND 

Sympathoadrenal response to laryngoscopy and intubation under general anaesthesia can cause profound haemodynamic 

alterations, which at times can cause adverse myocardial events, especially in patients with reduced myocardial reserve and 

associated cardiovascular comorbidities. Various medications are used to suppress this reflex in such patients. We studied the 

effect of clonidine on this reflex and its effect on propofol consumption during induction of general anaesthesia. 

 

MATERIALS AND METHODS 

After permission from Hospital Ethics Committee, sixty ASA Class I and II patients were divided into two groups. Study group was 

given intravenous clonidine twenty minutes before induction and control group given intravenous normal saline under similar 

circumstances. Baseline haemodynamic parameters were recorded in both the groups and then after 5 minutes till 20 minutes 

after the start of infusion. After the induction of anaesthesia with propofol, haemodynamic parameters were recorded in both the 

groups every minute till five minutes after intubation of the patient. Consumption of propofol in both the groups was also recorded. 

 

RESULTS 

Baseline haemodynamic parameters and parameters after drug infusion in both groups are comparable. After induction of general 

anaesthesia, laryngoscopy and intubation, the haemodynamic parameters in control group have a significant (p < 0.001) elevation 

compared to study group. Study group shows a significantly lower consumption (p < 0.001) of propofol compared to control group. 

 

CONCLUSION 

Premedication with intravenous clonidine prevents haemodynamic response during laryngoscopy and intubation and significantly 

reduces propofol requirements for induction of anaesthesia in healthy subjects without inducing adverse effects on haemodynamic 

stability. 

 

KEYWORDS 

Clonidine, Laryngoscopy, Propofol Consumption, Haemodynamic Parameters. 
 

HOW TO CITE THIS ARTICLE: Kaur H, Gupta M, Sethi D. Effect of intravenous clonidine on pressor response to laryngoscopy and 
intubation and induction dose of propofol. J. Evolution Med. Dent. Sci. 2017;6(15):1167-1170, DOI: 10.14260/Jemds/2017/254 

 

BACKGROUND 

Sympathoadrenal response to laryngoscopy and endotracheal 

intubation though transient manifests as variable increase in 

heart rate and blood pressure. This sympathoadrenal 

response may be well tolerated in ASA 1 and II patients, but 

may cause myocardial instability in patients with limited 

cardiac reserve due to any reason.1,2,3,4,5 Intravenous and 

inhalational anaesthetic agents decrease the sympathetic 

response, but in variable manner.6 

Clonidine an alpha-2 adrenergic agonist decreases central 

sympathetic tone and has intrinsic analgesic and sedative 

effect. Premedication with clonidine causes improved 

intraoperative haemodynamic stability, attenuates 

sympathoadrenal response to laryngoscopy and reduces 

requirement of anaesthetic agents.7,8,9 
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We studied the effectiveness of intravenous clonidine as 

to attenuate the haemodynamic responses to laryngoscopy 

and intubation and its effect on dose requirement of propofol 

for induction of general anaesthesia. 

 

MATERIALS AND METHODS 

After approval from Hospital Ethics Committee and informed 

consent, sixty patients of ASA Grade I and II adult patients 

were randomised into two groups of 30 patients each. 

Patients having hypertension, coronary artery disease, renal 

or cerebral disease, endocrine disorder, potential difficult 

airway, substance abuse and drug allergy were excluded from 

the study. 

Patients were randomly allocated to control group (n = 

30) or clonidine group (n = 30) using computer generated 

list. Patients in clonidine group were given an infusion of IV 

clonidine hydrochloride 3 mcg/kg in 100 mL of normal saline 

and control group was given 100 mL of normal saline over 10 

minutes in preoperative holding area. Baseline Heart Rate 

(HR), Systolic Blood Pressure (SBP), Diastolic Blood Pressure 

(DBP), Mean Arterial Pressure (MBP) and Oxygen Saturation 

(SpO2) were recorded and then at 5 mins (Z 0), at 10 mins (Z 

1) and 20 mins after start of infusion (Z 3). 
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In OR after attaching all monitors (ECG, NIBP, SpO2), 

fentanyl 1 mcg/kg IV was given and anaesthesia induced with 

propofol (1%) given at rate of 0.5 mL/sec till loss of patient’s 

verbal response. This was taken as the endpoint of induction. 

Rocuronium bromide 0.9 mg/kg IV was given for muscle 

relaxation followed 1 min later by laryngoscopy and tracheal 

intubation by trained anaesthesiologist unaware of the group 

within less than 30 sec. 

Haemodynamic parameters (HR, SBP, DBP, MBP, SpO2) at 

the time of laryngoscopy (Z 4), after ETT cuff inflation (Z 5) 

were recorded and at 1 min interval for subsequent 5 

minutes after intubation (Z 6-10). The haemodynamic 

parameters (HR, SBP, DBP, MBP, SpO2) were then recorded 

at 5 minutes interval till recovery from anaesthesia. 

Anaesthesia for the surgery was maintained with N2O, O2 

and isoflurane (titrated to MAC 1%) with intermittent 

positive pressure ventilation. At the end of surgery, 

neuromuscular blockade was reversed with neostigmine 50 

mcg/kg and glycopyrrolate 10 mcg/kg, the trachea was 

extubated and the patient was shifted to Post Anaesthesia 

Care Unit. 

The patient was monitored in post-operative recovery for 

24 hours before being shifted to ward. The occurrence of any 

of the side effects like hypotension, bradycardia, 

hypertension, tachycardia, skin rash, bradypnoea or apnoea 

intraoperatively or in the 24 hrs. post-operative period was 

recorded. 

 

RESULTS 

Categorical variables were presented in number and 

percentage (%) and continuous variables were presented as 

mean ± SD. Quantitative variables were compared using 

unpaired t-test between the two groups. Qualitative variables 

were compared using Chi-Square test. A p value of < 0.05 was 

considered statistically significant. The data was entered in 

MS-Excel spreadsheet and analysis was done using Statistical 

Package for Social Sciences (SPSS) version 21.0. 

The two groups were comparable with respect to 

demographic characteristics (Table 1). The haemodynamic 

parameters (HR, SBP, DBP, MBP) were comparable between 

the two groups at baseline (Z0), at 5 mins of start of infusion 

(Z 1), at 10 mins i.e. end of infusion (Z 2) and 20 mins after 

giving the infusion (Z 3). The HR, SBP, DBP and MBP were 

significantly lower for clonidine group compared to control 

group at the time of laryngoscopy (Z 4), after ETT cuff 

inflation (Z 5) and for subsequent 5 minutes after intubation 

(Z 6-10) (P < 0.001). On analysis of the trend of 

haemodynamic variables within each group, a statistically 

significant rise was observed in HR, SBP, DBP and MBP after 

laryngoscopy (Z4), ETT cuff inflation (Z 5) and for subsequent 

5 minutes (Z 6-10) in the control group. In contrast to this, a 

statistically significant decline in HR, SBP, DBP and MBP was 

seen at the time of laryngoscopy (Z 4), after ETT cuff inflation 

(Z 5) and for subsequent 5 minutes after intubation (Z 6-10) 

in the clonidine group (P < 0.001). 

The mean heart rate in Group I was less than the baseline 

and showed a statistically significant decrease (p < 0.001) 

after laryngoscopy and remained stable after laryngoscopy 

and intubation for 5 minutes. The mean heart rate in Group II 

showed a significant rise after laryngoscopy and remained so 

even after five minutes of cuff inflation (Table 2). It was 

observed that SBP in Group I is less than the Group II 20 mins 

after completion of infusion. The systolic blood pressure in 

Group I showed a statistically significant decrease (p < 0.001) 

after laryngoscopy and intubation. The mean SBP remained 

stable for 5 mins after intubation and showed a statistically 

significant difference (p < 0.001) even after five minutes as 

compared to Group II (Table 3). 

From Table 4, it can be concluded that diastolic blood 

pressure remained less than the baseline value in Group I 

during laryngoscopy and intubation. Mean diastolic blood 

pressure exceeded the baseline after laryngoscopy and 

intubation in Group II. On intergroup comparison, there was a 

very highly significant (p < 0.001) change in DBP after 

laryngoscopy and intubation and similar trend was observed 

5 minutes after intubation in both the groups. There was a fall 

in MAP (Table 5) 20 mins after premedication in Group I. The 

MAP in Group I was less than the baseline values even after 

laryngoscopy and intubation and the same trend was seen 

after 5 minutes of intubation. On intergroup comparison, it 

was observed that difference in two groups is highly 

significant (p < 0.001). Propofol dose in clonidine group was 

significantly lower (p < 0.001) than control group (94.5 ± 

11.17 vs. 124.5 ± 10.10). 

 

 
Group I (n = 30) Group II (n = 30) 

P value 
Mean ± S.D Mean ± S.D 

Age 37.13±6.82 39.3±7.72 0.254 

Weight 55.3±8.61 57.7±7.76 0.261 

Table 1. Age and Weight Distribution in Two Groups 

 
Heart 

Rate 

Group I (n = 30) Group II (n = 30) 
P value 

Mean ± S.D Mean ± S.D 

Z0 81.47±6.26 79.73±3.85 0.202 

Z1 81.37±5.38 79.27±4.79 0.116 

Z2 78.63±6.02 77.60±5.37 0.486 

Z3 77.23±6.34 74.80±5.76 0.126 

Z4 75.93±5.68 98.26±6.29 < 0.001 

Z5 74.53±6.12 96.73±6.20 < 0.001 

Z6 72.90±6.50 93.60±5.97 < 0.001 

Z7 72.63±7.09 91.50±5.47 < 0.001 

Z8 72.20±6.67 88.10±6.06 < 0.001 

Z9 70.96±7.23 84.46±6.53 < 0.001 

Z10 72.45±7.78 85.55±6.63 < 0.001 

Table 2. Mean Values of Heart  

Rate ±S.D at different Intervals 

 

SBP 
Group I (n = 30) Group II (n = 30) 

P value 
Mean ± S.D Mean ± S.D 

Z0 128.0±8.07 130±6.05 0.143 

Z1 127.9±6.15 127±4.48 0.264 

Z2 129.7±9.21 129.0±4.23 0.680 

Z3 120.0±10.17 127.3±4.22 0.001 

Z4 112.8±10.45 146.4±7.04 < 0.001 

Z5 109.9±7.64 144.4±6.71 < 0.001 

Z6 105.6±8.74 141.4±6.81 < 0.001 

Z7 102.4±8.83 137.8±6.67 < 0.001 

Z8 102.8±8.85 134.7±6.42 < 0.001 

Z9 100.7±10.27 132.0±5.31 < 0.001 

Z10 99.8±9.58 134.2±6.42 < 0.001 

Table 3. Mean Value Systolic Blood  

Pressure ± S.D at different Intervals (mmHg) 
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DBP 
Group I (n = 30) Group II (n = 30) 

P value 
Mean ± S.D Mean ± S.D 

ZO 79.9±5.45 78.1±3.37 0.122 
Z1 79.2±4.66 77.17±3.24 0.054 
Z2 79.6±6.83 76.97±3.38 0.073 
Z3 75.1±6.21 75.17±4.47 0.962 
Z4 71.7±6.27 93.97±5.86 < 0.001 
Z5 70.4±5.20 91.80±5.09 < 0.001 
Z6 67.1±6.44 88.90±4.75 < 0.001 
Z7 66.2±6.34 88.90±4.75 < 0.001 
Z8 66.4±7.62 86.30±5.18 < 0.001 
Z9 65.8±8.28 83.37±5.09 < 0.001 

Z10 64±8.26 84.54±6.07 < 0.001 
Table 4. Mean Value of Diastolic Blood Pressure  

at different Intervals in Two Groups (mmHg) 

 

MAP 
Group I (n = 30) Group II (n = 30) 

P value 
Mean ± S.D Mean ± S.D 

Z0 69.53±4.24 69.60±2.49 0.931 
Z1 69.93±2.81 68.90±1.90 0.101 
Z2 70.67±4.37 68.66±1.96 0.075 
Z3 66.38±3.94 67.37±2.43 0.247 
Z4 62.44±4.42 80.14±3.82 < 0.001 
Z5 61.0±3.76 78.73±3.39 < 0.001 
Z6 58.58±4.51 76.76±3.26 < 0.001 
Z7 57.07±4.46 74.70±3.48 < 0.001 
Z8 57.02±4.79 72.67±3.46 < 0.001 
Z9 56.39±5.56 70.89±3.16 < 0.001 

Z10 56.18±4.88 71.76±4.12 < 0.001 
Table 5. Value of Mean Arterial Pressure  

in both Groups at different Intervals 

 

 
 

Figure 1. Demographic Characteristics of Two Groups 

 

 

Figure 2. Systolic, Diastolic and Mean  

Arterial Pressures of Two Groups 

 
 

Figure 3. Heart Rate of Two Groups 

 
 

DISCUSSION 

Laryngoscopy and intubation evoke intense sympathoadrenal 

response causing tachycardia and hypertension.2 This 

response at times can prove deleterious in patients with 

coronary artery disease and diminished cardiac reserve as it 

can cause cardiac failure, myocardial ischaemia, ventricular 

dysrhythmias and stroke.1,3,4 Clonidine attenuates the pressor 

response by decreasing sympathetic outflow from CNS. In 

addition, clonidine also affects the functioning of potassium 

channels in CNS. This may be responsible for decrease in 

anaesthetic requirement.7 Sedation and anxiolysis caused by 

clonidine is mediated by its action on locus coeruleus. The 

inhibitory action on pre- and post-synaptic receptors at 

spinal and supraspinal level is responsible/contributes for its 

analgesic effects. The advantage of intravenous clonidine over 

oral clonidine is that it can be administered as infusion in 

preoperative period and effect is seen within 15 to 20 

minutes as the distribution half-life of IV clonidine is approx. 

11 mins and time to peak effect is 15 mins.10 

Researchers have evaluated IV clonidine as premedicant, 

Wright PMC et al, Carabine UA et al, Leslie K et al, Zalunardo 

MP et al, Altan A et al have used clonidine infusion 15 mins 

before induction11,12,13 Carabine et al demonstrated that 1.25 

mcg/kg clonidine IV bolus 15 mins prior to induction of 

anaesthesia attenuated the pressor response to laryngoscopy 

and intubation in ASA I patients; however, Wright et al 

observed that 1.25 mcg/kg clonidine IV was not effective in 

suppressing the pressor response under similar conditions. 

In another study by Kulka P et al, it was observed that 

clonidine in doses less than 2 mcg/kg IV did not significantly 

attenuate pressor response. In same study, authors found 

that 4 mcg/kg clonidine IV was equally effective in 

suppressing the pressor response as 6 mcg/kg. 

Doses above 5 mcg/kg clonidine can cause hypertension 

due to peripheral alpha receptor stimulation. Keeping all this 

in view and looking at the results of such studies, we chose a 

dose of 3 mcg/kg of IV clonidine for our study.12 

In our study, clonidine has shown anaesthetic agent 

sparing effect, which can be explained by its action on various 

receptors at spinal and supraspinal level. 

In present study, we used monitoring of haemodynamic 

variables and lack of verbal response to determine the 

induction dose of propofol. Monitors such as BIS, which 

correlate with blood concentration of propofol and state of 

consciousness would have provided accurate results. 

The potentially beneficial anaesthetic sparing effect of 

alpha-2 agonists may be negated by bradycardia and 

hypotension.  
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In this study patients receiving clonidine exhibited a 

significant reduction in heart rate and MAP, but did not 

develop bradycardia (HR < 60) and hypotension (MAP < 50). 

This could probably be explained by ASA I and II physical 

status of patients and use of lower doses of clonidine. 

In conclusion premedication with 3 mcg/kg IV clonidine 

prevents haemodynamic response during laryngoscopy and 

intubation and significantly reduces propofol14,15,16 

requirements for induction of anaesthesia in healthy subjects 

without inducing adverse effects on haemodynamic stability. 
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