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INTRODUCTION 

Induction of anaesthesia in adults usually includes 

intravenous drug administration. Induction agents are 

drugs that, when given intravenously in an appropriate 

dose, cause a rapid loss of consciousness. They may be 

used for maintenance of anaesthesia, as sedatives at sub-

anaesthetic doses, for longer procedures by intravenous 

infusion to provide conscious sedation during procedures 

undergoing in local anesthesia and in intensive care unit.
1
 

None of the currently available induction agents is ideal. 

The knowledge and the availability of increasingly 

shorter acting drugs now allow the anaesthesia provider 

to administer not on basis of needs of the population but 

on the individual needs of the patient. However, 

hemodynamic variations like hypotension due to 

cardiovascular depression and hypertension due to stress 

response to laryngoscopy and intubation are very 

common following induction.
2 

 

Etomidate, having a carboxylated imidazole ring that is 

critical for its anesthetic actions, which are mediated by 

specific Ƴ-amino butyric acid type-A receptors in the 

central nervous system has a very high therapeutic index 

and is unique among the agents used for induction of 

anaesthesia.
3
 With a single bolus injection, even in 

patients in shock or who exhibit depressed left ventricular 

function, etomidate provides a stable hemodynamic with 

ABSTRACT 

Background: Induction and endotracheal intubation are invariably associated 

with certain cardiovascular changes during anaesthesia practice and can lead to 

sudden swings of blood pressure, arrhythmias, MI and cardiovascular collapse 

especially in geriatric and haemodynamically unstable patients. Therefore it is 

desirable to use a safer agent with fewer adverse effects to minimise these 

complications. Present prospective randomized study is designed to compare the 

haemodynamic alterations and various adverse effects following induction with 

etomidate and midazolam. 

Methods: Hundred ASA I and II patients of age group 18-60 years scheduled 

for elective surgical procedure under general anesthesia were randomly divided 

into two groups of 50 each receiving etomidate (0.3mg/kg) and midazolam 

(0.15mgk/kg) as an induction agent. Vital parameters before and after induction 

and thereafter at specified time interval following laryngoscopy and intubation 

were recorded for comparison. Adverse effect viz. pain on injection, apnea and 

myoclonic activity were also carefully watched. 
Results: Demographic variables in both the groups were comparable. Patients 

in both the groups showed little change in mean arterial pressure (MAP) and 

heart rate (HR) from baseline value (p >0.05). Pain on injection and myoclonic 

activity were seen in etomidate group while delayed awakening was seen with 

Midazolam group. 

Conclusions: This study concludes that both etomidate and midazolam 

provides haemodynamic stability but Midazolam can be preferred as an 

induction agent in view of fewer side effects. 

 

Keywords: Etomidate, Endotracheal intubation, Haemodynemic stability, 

Midazolam 

DOI: http://dx.doi.org/10.18203/2319-2003.ijbcp20170820 

 

 

 

Department of Anaesthesiology, 

Silchar Medical College, 

Silchar, Assam, India 

 

Received: 07 January 2017 

Accepted: 07 February 2017 

 

*Correspondence to: 

Dr. Binod Pegu, 

Email: 

binodpegu10@gmail.com 

 

Copyright: © the author(s), 

publisher and licensee Medip 

Academy. This is an open-

access article distributed under 

the terms of the Creative 

Commons Attribution Non-

Commercial License, which 

permits unrestricted non-

commercial use, distribution, 

and reproduction in any 

medium, provided the original 

work is properly cited. 



Pegu B et al. Int J Basic Clin Pharmacol. 2017 Mar;6(3):597-601 

                                                    International Journal of Basic & Clinical Pharmacology | March 2017 | Vol 6 | Issue 3    Page 598 

no effects on sympathetic nervous system as well as on 

the baroreceptor reflex regulatory system.
4
 Because of 

this hemodynamic stability etomidate has been often used 

as an induction agent of choice in the emergency room 

and the intensive care unit for rapid-sequence inductions 

and for induction of general anesthesia in the cardiac 

surgeries. However in critically ill patients, especially 

those in septic shock, adrenal insufficiency is a fairly 

common occurrence.
5
 

Midazolam (MDZ) is a benzodiazepine agonist that has 

some advantages over other benzodiazepines as an 

induction agent. Being water soluble midazolam causes 

less venous irritation. It has a rapid onset of action and 

fast distribution with few cardiovascular or respiratory 

effects after intravenous (IV) injection which makes it a 

good choice for conscious sedation, induction and for 

maintenance of anesthesia. MDZ curtails the 

postoperative recall by providing anterograde amnesia, 

which has always been an unpleasant experience 

following anesthesia.
6,7

 

METHODS 

After obtaining approval from the institutional ethical 

committee clearance, a prospective, randomized, 

controlled and parallel group clinical study was 

conducted in 100 patients aged 18-60 years of both sexes 

belonging to ASA grade I and II undergoing elective non 

cardiac surgery requiring endotracheal intubation for 

maintenance of anaesthesia. A written informed consent 

was taken from all the patients individually.  

Patients belonging to ASA III and above, patients with 

other co-morbid illness like diabetes, hypertension, 

respiratory disease, hepatic or renal derangements; 

history of seizure disorder, presence of primary and 

secondary steroid deficiency/on steroid medication 

patients on antipsychotic medication, history of allergy to 

the study drugs, anticipated difficult airway etc. were 

excluded from the study.  

A detailed pre-anaesthetic evaluation including routine 

investigations was done on all patients and was explained 

about the anaesthesia technique.  

All patients were given Tablet Alprazolam 0.5 mg, orally 

on the night before the operation and preoperative fasting 

for 8 hours were ensured before administering the general 

anaesthesia. On arrival at operation theatre, patients were 

attached with standard anesthesia monitoring including 

Electrocardiogram (ECG), Non-invasive blood pressure 

(NIBP), Pulse oximeter and baseline vital parameters 

were recorded.  

An 18G intravenous (I.V.) cannula was secured and 

ringer lactate 10 mL/kg/h were started. Patients were 

randomly divided into 2 groups of 50 patients in each 

group and premedicated with Inj. Glycopyrrolate 0.2mg, 

Ondansetron 4mg and Tramadol 1mg/kg I.V.  

 Group I = Induced with Inj. Midazolam (0.15 

mg/kg)  

 Group II = Induced with Inj. Etomidate (0.3 

mg/kg)  

Patients were intubated with appropriate size of ETT after 

3 mins of intubating dose of vecuronium (0.1mg/kg i.v.) 

and endotracheal tube was secured after confirming 

correct position and positive pressure ventilation was 

initiated. Anaesthesia was maintained with 66.6% N2O in 

O2, Sevoflurane 0.2-1% inj. Vecuronium top up doses 

whenever necessary. Residual neuromuscular blocked 

was reversed with inj. Neostigmine (0.05mg/kg) and inj. 

Glycopyrrolate (0.01 mg/kg) I.V. and extubation was 

performed when respiration was adequate and patient was 

able to obey verbal commands.  

Haemodynamic parameters 

SBP, DBP MBP and HR were continuously monitored 

and recorded just before(T0) and after induction (T) 

followed by 1min (T1), 3min (T3), 5min (T5) and 10min 

(T10) after intubation. Adverse effects like Pain on 

injection, Myoclonic movements, Episode of apnea, ECG 

changes, if occurred were recorded.  

Statistical analysis 

The data were recorded on predesigned and pretested 

proforma. Demographic data, Heart Rate (HR), systolic 

BP, diastolic BP and Mean arterial pressure (MAP) were 

tabulated as Mean and Standard deviation. Statistical 

significance was tested by one way ANNOVA for 

continuous variables and chi-square test for categorical 

variables. P-value of less than 0.05 was considered 

significant. 

RESULTS 

This study was conducted in an attempt to evaluate the 

effects of Midazolam and Etomidate when used as 

inducing agents by comparing certain parameters such as- 

change in blood pressure and heart rate following 

induction and intubation as well as side effects like pain 

on injection, myoclonic movements, apnea on induction 

etc.  

Table 1: Demographic profile. 

Group No.   
Age 

(years) 

Sex 

M:F 

Weight 

(Kg) 

ASA 

 I/II 

Group 1 

(Etomidate) 
50 36.2±5.2 28:22 59.4±3.1 29/21 

Group 2 

(Midazolam) 
50 34.6±6.4 26:24 58.5±2.6 26/24 

Demographic characteristics of patients and pre induction 

values of the hemodynamic variables were comparable (p 

>0.05).  
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Hemodynamic variables 

Pre-Induction vitals (HR, SBP, DBP and MAP) were 

comparable in both groups with no statistically 

significant differences (p >0.05) (Table 2). The changes 

in MAP and heart rate from baseline were more in 

midazolam group than etomidate group with maximum 

changes at 1st post-intubation period but statistically no 

significant difference was found in between the groups at 

any point of time period (Figure 1 and Figure 2). 

Table 2: Heart rate changes. 

Time Etomidate Midazolam  P value 

T0 93.23±6.76 91.15±4.15 >0.05 

T 90.38 ±7.92 89.93± 6.61 >0.05 

T1 
102.75±5.8 

(10.% rise) 

105.68± 5.81 

(16.1%rise)* 
>0.05 

T3 98.33±3.81 101.25± 5.18 >0.05 

T5 95.20±6.20 97.53±5.40 >0.05 

T10 94.20±5.20 96.53±6.40 >0.05 

 

Figure 1: HR changes at different time intervals. 

Increase in heart rate from baseline at induction is 

significantly high in midazolam group at 1st post-

intubation minute but (p> 0.05), comparable to etomidate 

(p >0.05). 

 

Figure 2: MAP at different time intervals. 

Table 3: MAP (mmhg) changes. 

Time Etomidate Midazolam P-value 

T0 92.4±8.37 93.48±9.38 >0.05 

T 
89.63±6.08 

(3.11% fall) 

87.68±7.14 

 (6.61% fall) 
>0.05 

T1 95.60±11.22 98.39±5.17 >0.05 

T3 96.84±9.04 97.02±6.52 >0.05 

T5 91.62±7.98 95.30±5.54 >0.05 

T10 93.42±6.32 92.20±6.34 >0.05 

Both the groups showed no significant changes from 

baseline during the post induction period s. MAP were 

comparable in between the groups (p>0.05).  

Adverse effects 

 

Figure 3: Adverse effects in both the groups. 

DISCUSSION 

Induction of anaesthesia is often associated with mild to 

moderate fluctuations of blood pressure heart rate which 

have deleterious effects on maintenance of circulation to 

vital organs in patients of coronary artery disease, 

valvular stenosis, uncontrolled hypertension and shock. 

None of the currently available intravenous anaesthetics 

are ideal as an induction agent. An ideal induction agent 

would be one that has rapid onset and offset, is easy to 

administer, and is devoid of clinically significant side 

effects. Several studies have been performed in order to 

find better anesthetic agents with least hemodynamic 

effects.
1,5

  

That etomidate has undoubtly superior cardiovascular 

stability as it is devoid of action on sympathetic nervous 

system. Etomidate , a carboxylated imidazole, is a potent, 

short-acting hypnotic, structurally unrelated to any other 

IV anesthetic having faster onset of action of 3-5 min, 

with a peak effect of 1 minute and duration of 3-5 

minutes.
8,9

 It has been widely used as induction agent in 

patients with cardiovascular and pulmonary disease 

because of its minimal impact on cardiorespiratory 

function.
10
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Daskaya et al reported that anesthesia induction with 

etomidate can be safely applied on hypertensive patients 

and does not result in hemodynamic instability neither in 

normotensive nor in hypertensive patients. In the 

normotensive group the reductions in MAP were around 

3-5 mmHg average (not more than 10% of the 

preinduction values).
11

 Zhang et al also reported a 

reduction of average of 4mmHg in mean blood pressures 

in patients receiving etomidate.
12

  

The role of etomidate is not restricted to normotensive 

patients only for its hemodynamic stability factor. 

Although etomidate can cause adrenal insufficiency in 

sepsis and critically ill patients in postoperative period, it 

provides less cardiovascular depression and minimize the 

use of vasopressor agents in these patients.
13,14 

Although 

etomidate has been widely used for its hemodynamic 

stability in certain settings, it is not devoid of side effects. 

P.J. Heath et al. observed spontaneous movement in 30%, 

muscle twitch 40%, tremor 50%, pain on injection 45% 

and postoperative restlessness 35%.
15

 

In critically ill patients, especially those in septic shock, 

adrenal insufficiency is a fairly common occurrence 

which is likely to have significant clinical ramifications 

as such patients often have a minimal physiologic reserve 

and may develop hemodynamic perturbations because of 

suppression of the adrenal axis.
4,5

 

Midazolam, a water-soluble benzodiazepine has two 

important advantages over other benzodiazepines: a short 

duration of action and absence of vascular irritation when 

administered intrvenously.
16 

W. HESS et al reported that Midazolam can be used as a 

valuable alternative to conventional induction agents in 

cardiac surgical patients without adverse effects on the 

cardiovascular system.
17

 

The results we obtained from our study revealed no 

significant differences in the efficacies of the two drugs 

and neither caused major alterations in the 

haemodynamic variables. However, hypotension after 

induction was observed with Midazolam in few cases 

which may possibly be due to reduction of sympathetic 

activity causing vasodilatation and/or interference with 

the transmembrane influx of Ca
2+

 and its enhancement of 

NO synthesis from endothelial vascular smooth 

muscles.
17,18

 

Pain on injection and myoclonus were observed only with 

Etomidate. Miner et al also concluded high incidence of 

myoclonus (20%) with Etomidate.
19

 Although Etomidate 

can cause adrenal insufficiency in the patients in 

postoperative period, clinical consequence of that is still 

unclear over its advantage to prevent hypotension at 

induction.
20 

Midazolam has several advantages as an induction agent. 

Since critically ill patients have a very small respiratory 

and ventilatory reserve, the rapid and short duration of 

action of midazolam favours its use in such cases.
21

 The 

literatures have reported that midazolam directly relaxes 

the muscles of the airway by enhancement of NO 

synthesis from endothelial vascular smooth muscles. 

Muscle relaxation property of midazolam presents a clear 

advantage providing optimum conditions for 

endotracheal intubation.
22 

As an induction agent 

midazolam does not cause vomiting. It does not have a 

peripheral vascular irritant effect; hence no pain on 

injection like other commonly used agents. Midazolam 

can be used as an alternative induction in case sepsis.
23 

CONCLUSION 

In conclusion, we unequivocally state that both 

Midazolam and Etomidate provide hemodynamic 

stability in normotensives and can be safely used as 

induction agents. However, preferring one drug over the 

other depends upon individual discretion. In our setting 

we would like to prefer Midazolam due to its added 

advantage of cost effectiveness and lack of side effects 

like myoclonus, pain on injection, adrenal suppression 

etc. particularly in patients prone to hemodynamic 

fluctuation at induction like uncontrolled hypertension, 

sepsis, critically ill. To arrive at more conclusive results, 

preferably multicentre studies involving large numbers of 

cases will be necessary. 
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