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Abstract: 

Background: Induction of general anaesthesia is associated with haemodynamic 

fluctuations, and the choice of induction agent can influence cardiovascular stability. 

Propofol, while commonly used, may cause significant hypotension, whereas etomidate is 

known for preserving haemodynamic parameters. This study aimed to compare propofol and 

etomidate in ASA I–II patients undergoing elective surgery with respect to haemodynamic 

responses and adverse effects. 

Methods: A prospective randomized study was conducted on 120 adult patients (ASA I–II) 

scheduled for elective surgery under general anaesthesia. Patients were randomly allocated 

into two groups: Group P received propofol 2 mg/kg, and Group E received etomidate 0.3 

mg/kg for induction. Heart rate (HR), systolic, diastolic, and mean arterial pressures (MAP) 

were recorded at baseline, after induction, immediately after intubation, and at 1, 3, and 5 

minutes post-intubation. Adverse effects including hypotension, bradycardia, pain on 

injection, myoclonus, and postoperative nausea and vomiting were noted. Data were analyzed 

using SPSS version 20, with p < 0.05 considered significant. 

Results: Baseline haemodynamic parameters were comparable between groups. Following 

induction, Group P exhibited a significant decrease in MAP (77.1 ± 8.4 mmHg) compared to 

Group E (88.9 ± 7.6 mmHg; p < 0.001). Propofol was associated with a higher incidence of 

hypotension (30% vs 6.7%; p = 0.001) and pain on injection (23.3% vs 10%; p = 0.04). 

Myoclonus occurred exclusively in the etomidate group (26.7%; p < 0.001). Heart rate and 

MAP fluctuations during laryngoscopy and intubation were more pronounced in the propofol 

group, whereas etomidate maintained haemodynamic stability. Postoperative nausea and 

vomiting were comparable between groups. 

Conclusion: Etomidate provides superior cardiovascular stability during induction and 

intubation compared to propofol, though it is associated with a higher incidence of 
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myoclonus. Propofol, while effective, carries a greater risk of hypotension. Etomidate may be 

preferred when haemodynamic stability is a priority, whereas propofol remains suitable for 

patients with stable cardiovascular reserve. 

Keywords: Propofol, Etomidate, Comparison, Induction of Anaesthesia, Haemodynamic 

Stability, Hypotension, ASA I–II. 

 

Introduction 

Induction of general anaesthesia represents a crucial phase of perioperative management, 

during which a rapid and smooth transition from consciousness to unconsciousness is desired 

while maintaining cardiovascular stability. An ideal intravenous induction agent should 

provide reliable hypnosis, blunt airway reflexes, preserve haemodynamic parameters, and 

have minimal adverse effects. However, no single agent completely fulfils all these criteria, 

and therefore the choice of induction drug remains guided by patient profile, surgical 

requirements, and anaesthesiologist preference.[1] 

Propofol is widely used for induction of anaesthesia because of its rapid onset, short duration 

of action, and favourable recovery characteristics. It produces a smooth induction with 

effective suppression of airway reflexes and a low incidence of postoperative nausea and 

vomiting.[2] Despite these advantages, propofol is associated with dose-dependent 

hypotension and myocardial depression caused by systemic vasodilation and reduced cardiac 

contractility.[3,4] These effects may be transient but can be clinically significant, even in 

patients classified as American Society of Anesthesiologists (ASA) physical status I–II, 

particularly during laryngoscopy and endotracheal intubation. 

Etomidate is an imidazole-derived intravenous induction agent known for its minimal effects 

on cardiovascular function. It maintains heart rate, blood pressure, and cardiac output close to 

baseline values, making it especially useful when haemodynamic stability is a priority.[5,6] 

However, its routine use has been limited by side effects such as pain on injection, 

involuntary myoclonic movements, postoperative nausea and vomiting, and transient 

suppression of adrenocortical function following a single induction dose.[7,8] 

Several clinical studies have compared propofol and etomidate with respect to induction 

characteristics and haemodynamic responses. While propofol is associated with smoother 

induction and better patient comfort, etomidate consistently demonstrates superior 

haemodynamic stability during induction and airway manipulation.[9] However, existing 

literature shows variability in outcomes, particularly in relatively healthy surgical populations 

where both agents are considered acceptable choices. 

In ASA I–II patients undergoing elective surgery, the optimal induction agent should balance 

haemodynamic stability with minimal adverse effects. Comparative data focusing specifically 

on this patient group remain limited.[10] The present prospective randomized study was 
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therefore designed to compare propofol and etomidate as induction agents in ASA I–II 

patients, with emphasis on haemodynamic responses during induction and intubation, as well 

as the incidence of associated adverse effects. 

Materials and Methods:  

This prospective randomized comparative study was conducted at Government Medical 

College, Dausa, a tertiary care centre, over a period of one year from June 2024 to June 2025, 

after approval from the Institutional Ethics Committee. Adult patients of either sex, aged 18–

60 years, classified as American Society of Anesthesiologists (ASA) physical status I or II, 

and scheduled for elective surgical procedures under general anaesthesia with endotracheal 

intubation were enrolled in the study after obtaining written informed consent. Patients with 

ASA physical status III or IV, known allergy to propofol or etomidate, anticipated difficult 

airway, significant cardiac, respiratory, hepatic, renal, or endocrine disease, those on long-

term steroid therapy, pregnant or lactating women, and patients undergoing emergency 

surgery were excluded. 

Based on the study duration of one year, patient inflow at the centre, and feasibility 

considerations, a total of 120 patients were included in the study, and randomly allocated into 

two equal groups using computer-generated randomization. Group P received propofol 2 

mg/kg intravenously and Group E received etomidate 0.3 mg/kg intravenously for induction 

of anaesthesia. All patients were kept nil per oral for at least six hours. Standard monitoring 

including electrocardiography, non-invasive blood pressure, pulse oximetry, and heart rate 

was instituted on arrival in the operating room, and baseline haemodynamic parameters were 

recorded. After preoxygenation with 100% oxygen for three minutes, anaesthesia was 

induced with the allocated drug, and loss of eyelash reflex was taken as the endpoint. Muscle 

relaxation was achieved with a standard neuromuscular blocking agent, followed by 

laryngoscopy and endotracheal intubation. 

Anaesthesia was maintained with inhalational agents in oxygen and nitrous oxide, with 

additional muscle relaxants as required. Heart rate, systolic, diastolic, and mean arterial 

pressures were recorded at baseline, after induction, immediately after intubation, and at 1, 3, 

and 5 minutes post-intubation. Patients were observed for adverse effects such as 

hypotension, bradycardia, pain on injection, myoclonic movements, and postoperative nausea 

and vomiting, which were managed appropriately. 

Data were entered in Microsoft Excel and analyzed using Statistical Package for the Social 

Sciences (SPSS) version 20. Continuous variables were expressed as mean ± standard 

deviation and categorical variables as frequencies and percentages. Student’s t-test and Chi-

square test were used for intergroup comparison, and a p-value <0.05 was considered 

statistically significant. Ethical standards were followed throughout the study, and patient 

confidentiality was maintained. 

 

http://www.neuroquantology.com/


Neuroquantology |Feb 2026 | Volume 24 | Issue 2 | Page 149-157| Doi: 10.48047/nq.2026.24.2.26018 
Dr.Priyanka Beelwal. Comparison of Propofol and Etomidate for Induction of Anaesthesia in ASA I–II Patients: A Prospective 
Randomized Study 

EISSN 1303-5150                                                                                                                                                             www.neuroquantology.com 

          152 

Results: 

Table 1 presents the demographic profile and baseline characteristics of patients in the 

propofol (Group P) and etomidate (Group E) groups. The mean age of patients in Group P 

was 38.6 ± 10.4 years, while that of Group E was 39.1 ± 9.8 years, with no statistically 

significant difference between the groups (p = 0.78). The gender distribution was also 

comparable, with 34 males and 26 females in Group P and 32 males and 28 females in Group 

E (p = 0.71). The mean body weight was similar in both groups (64.8 ± 8.6 kg in Group P 

versus 65.3 ± 9.1 kg in Group E; p = 0.76). With respect to ASA physical status, 36 patients 

in Group P and 35 patients in Group E belonged to ASA I, while 24 and 25 patients 

respectively were classified as ASA II, and this difference was not statistically significant (p 

= 0.84). 

Table 1: Demographic Characteristics of the Study Groups 

Parameter 
Group P (Propofol)  

n = 60 

Group E (Etomidate) 

n = 60 
p-value 

Age (years, mean ± SD) 38.6 ± 10.4 39.1 ± 9.8 0.78 

Gender (Male/Female) 34 / 26 32 / 28 0.71 

Weight (kg, mean ± SD) 64.8 ± 8.6 65.3 ± 9.1 0.76 

ASA I / ASA II 36 / 24 35 / 25 0.84 

Table 2 presents a parameter-wise comparison of haemodynamic variables at baseline and 

immediately after induction of anaesthesia in the propofol (Group P) and etomidate (Group 

E) groups. t baseline, haemodynamic parameters were comparable between the two groups, 

with mean heart rate of 78.4 ± 8.2 beats/min in Group P and 77.9 ± 7.9 beats/min in Group E 

(p = 0.72). Baseline systolic blood pressure was 124.6 ± 9.8 mmHg in the propofol group and 

125.1 ± 10.1 mmHg in the etomidate group (p = 0.81), while diastolic blood pressure values 

were 78.2 ± 6.4 mmHg and 79.0 ± 6.1 mmHg, respectively (p = 0.53). Mean arterial pressure 

at baseline was also similar between the groups (93.6 ± 7.2 mmHg in Group P vs 94.4 ± 7.0 

mmHg in Group E; p = 0.58). Following induction of anaesthesia, Group P demonstrated a 

significant reduction in haemodynamic parameters compared to Group E. The mean heart 

rate decreased to 72.1 ± 7.6 beats/min in the propofol group, whereas it remained higher at 

76.8 ± 7.4 beats/min in the etomidate group (p = 0.002). Systolic blood pressure fell to 102.3 

± 10.5 mmHg in Group P compared with 118.6 ± 9.4 mmHg in Group E, while diastolic 

blood pressure decreased to 64.5 ± 7.8 mmHg and 74.2 ± 6.9 mmHg, respectively (p < 0.001 

for both). Consequently, mean arterial pressure was significantly lower in the propofol group 

(77.1 ± 8.4 mmHg) than in the etomidate group (88.9 ± 7.6 mmHg; p < 0.001). These 

findings indicate that propofol caused a significant reduction in blood pressure and heart rate 

immediately after induction, whereas etomidate preserved haemodynamic stability, reflecting 

its well-known cardiovascular safety profile. 
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Table 2: Comparison of Haemodynamic Parameters at Baseline and After Induction 

Parameter Time 
Group P 

(Propofol) 

Group E 

(Etomidate) 
p-value 

Heart rate 

(beats/min) 
Baseline 78.4 ± 8.2 77.9 ± 7.9 0.72 

 After induction 72.1 ± 7.6 76.8 ± 7.4 0.002 

SBP (mmHg) Baseline 124.6 ± 9.8 125.1 ± 10.1 0.81 

 After induction 102.3 ± 10.5 118.6 ± 9.4 <0.001 

DBP (mmHg) Baseline 78.2 ± 6.4 79.0 ± 6.1 0.53 

 After induction 64.5 ± 7.8 74.2 ± 6.9 <0.001 

MAP (mmHg) Baseline 93.6 ± 7.2 94.4 ± 7.0 0.58 

 After induction 77.1 ± 8.4 88.9 ± 7.6 <0.001 

Table 3 presents the changes in heart rate (HR) and mean arterial pressure (MAP) at different 

time points following laryngoscopy and endotracheal intubation in the propofol (Group P) 

and etomidate (Group E) groups. Immediately after intubation, patients in Group P exhibited 

a higher rise in heart rate (88.6 ± 9.3 beats/min) compared to Group E (82.4 ± 8.1 beats/min), 

which was statistically significant (p = 0.001). Similarly, the mean arterial pressure in Group 

P (82.3 ± 8.6 mmHg) remained lower than in Group E (92.8 ± 7.9 mmHg; p < 0.001), 

reflecting a greater haemodynamic fluctuation with propofol. At 1 minute post-intubation, the 

pattern persisted, with Group P showing relatively lower MAP and higher HR than Group E, 

while by 3 and 5 minutes, the parameters began to stabilize, though MAP remained slightly 

higher in the etomidate group. These results indicate that etomidate provided superior 

haemodynamic stability during laryngoscopy and intubation, whereas propofol was 

associated with greater fluctuations in blood pressure and heart rate during the early post-

intubation period. 

Table 3: Haemodynamic Response to Laryngoscopy and Intubation 

Time Interval Group P (Propofol) 
Group E 

(Etomidate) 
p-value 

HR immediately after 

intubation (beats/min) 
88.6 ± 9.3 82.4 ± 8.1 0.001 

MAP immediately after 

intubation (mmHg) 
82.3 ± 8.6 92.8 ± 7.9 <0.001 

HR at 1 min 85.1 ± 8.7 80.6 ± 7.5 0.01 

MAP at 1 min 84.5 ± 8.2 91.6 ± 7.4 <0.001 

HR at 3 min 81.2 ± 7.9 78.9 ± 7.1 0.12 

MAP at 3 min 88.1 ± 7.6 92.4 ± 7.2 0.01 

HR at 5 min 79.4 ± 7.2 78.1 ± 6.8 0.34 

MAP at 5 min 91.2 ± 7.1 93.5 ± 6.9 0.18 
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Table 4 shows the incidence of adverse effects in the propofol (Group P) and etomidate 

(Group E) groups. Hypotension was significantly more common with propofol, occurring in 

18 patients (30.0%) compared to 4 patients (6.7%) in the etomidate group (p = 0.001). 

Bradycardia was observed in 6 (10.0%) patients in Group P and 3 (5.0%) in Group E, with no 

significant difference (p = 0.30). Pain on injection was significantly higher in the propofol 

group (23.3%) than in the etomidate group (10.0%) (p = 0.04). Myoclonus occurred 

exclusively in the etomidate group in 16 patients (26.7%), with none in the propofol group (p 

< 0.001). The incidence of postoperative nausea and vomiting was comparable between the 

groups (13.3% vs 16.7%; p = 0.61). 

Table 4: Incidence of Adverse Effects 

Adverse Effect 
Group P (Propofol) n 

(%) 

Group E (Etomidate) n 

(%) 
p-value 

Hypotension 18 (30.0%) 4 (6.7%) 0.001 

Bradycardia 6 (10.0%) 3 (5.0%) 0.30 

Pain on injection 14 (23.3%) 6 (10.0%) 0.04 

Myoclonus 0 (0%) 16 (26.7%) <0.001 

Postoperative nausea 

and vomiting 
8 (13.3%) 10 (16.7%) 0.61 

 

Discussion: 

The present prospective randomized study compared propofol and etomidate as induction 

agents in ASA I–II patients undergoing elective surgery under general anaesthesia, focusing 

on haemodynamic responses during induction and endotracheal intubation as well as 

associated adverse effects. The findings demonstrate that although both agents were effective 

for induction, etomidate provided superior haemodynamic stability, whereas propofol was 

associated with greater cardiovascular depression and a higher incidence of hypotension. 

Baseline demographic characteristics and haemodynamic parameters were comparable 

between the two groups, indicating adequate randomization. Mean baseline heart rate and 

mean arterial pressure were similar, allowing meaningful assessment of drug-related 

haemodynamic effects. Following induction, patients receiving propofol exhibited a 

significant reduction in systolic, diastolic, and mean arterial pressures. The mean arterial 

pressure decreased to 77.1 ± 8.4 mmHg in the propofol group compared to 88.9 ± 7.6 mmHg 

in the etomidate group (p < 0.001), highlighting clinically relevant hypotension even in 

relatively healthy ASA I–II patients. This finding is consistent with the known 

pharmacological effects of propofol, which include systemic vasodilatation and myocardial 

depression mediated through suppression of sympathetic activity and reduced intracellular 

calcium availability [3,4]. 

Previous studies support these observations. Möller Petrun and Kamenik reported 

significantly greater post-induction hypotension with propofol compared to etomidate during 

BIS-guided induction [11]. Reich et al. identified propofol as an independent predictor of 

hypotension following induction of general anaesthesia, irrespective of baseline 
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cardiovascular status [12]. Bendel et al. further demonstrated that propofol causes greater 

reductions in arterial pressure than etomidate, emphasizing its limited haemodynamic reserve 

[13]. Large-scale analyses by Hug et al. and Larsen et al. also documented a high incidence 

of hypotension following propofol induction, reinforcing the findings of the present study 

[14,15]. 

In contrast, etomidate preserved haemodynamic parameters closer to baseline following 

induction. In this study, systolic blood pressure after induction remained significantly higher 

in the etomidate group (118.6 ± 9.4 mmHg) than in the propofol group (102.3 ± 10.5 mmHg; 

p < 0.001). The cardiovascular stability associated with etomidate has been attributed to its 

minimal effect on sympathetic tone and baroreceptor reflexes [5,6]. Hwang et al. similarly 

observed superior haemodynamic stability with etomidate compared to propofol during 

induction in patients with coronary artery disease [16]. Gupta et al. reported fewer episodes 

of hypotension with etomidate in patients undergoing elective surgery, further supporting its 

haemodynamic advantage [17]. 

The haemodynamic response to laryngoscopy and endotracheal intubation represents a 

critical phase during anaesthesia. In the present study, patients in the propofol group 

exhibited greater fluctuations in heart rate and mean arterial pressure immediately after 

intubation. Heart rate increased to 88.6 ± 9.3 beats/min in the propofol group compared to 

82.4 ± 8.1 beats/min in the etomidate group (p = 0.001), while mean arterial pressure 

remained significantly lower in the propofol group (82.3 ± 8.6 mmHg vs 92.8 ± 7.9 mmHg; p 

< 0.001). Although haemodynamic parameters gradually stabilized by 3–5 minutes post-

intubation, early post-intubation instability was more pronounced with propofol. These 

findings corroborate earlier reports demonstrating superior haemodynamic control with 

etomidate during airway manipulation [9,10]. 

Regarding adverse effects, hypotension occurred in 30% of patients in the propofol group 

compared to 6.7% in the etomidate group (p = 0.001), underscoring a clinically significant 

difference. Pain on injection was also more frequent with propofol (23.3% vs 10%; p = 0.04), 

a well-recognized drawback attributed to endothelial irritation and activation of the 

kallikrein–kinin system [2]. Myoclonus was observed exclusively in the etomidate group, 

affecting 26.7% of patients. This finding aligns with the observations of Doenicke et al., who 

reported a high incidence of etomidate-induced myoclonus in the absence of premedication 

[18]. Isitemiz et al. demonstrated that pretreatment with agents such as fentanyl, midazolam, 

or magnesium sulfate significantly reduces the incidence of myoclonus, suggesting that this 

adverse effect can be effectively mitigated [19]. 

The incidence of postoperative nausea and vomiting was comparable between the two groups 

(13.3% vs 16.7%; p = 0.61). Although propofol is known for its antiemetic properties, the use 

of a single induction dose alone may not significantly influence postoperative outcomes, as 

also observed by Hwang et al. and Gupta et al. [16,17]. 

A known limitation of etomidate is transient adrenocortical suppression following a single 

induction dose. Hüter et al. demonstrated suppression of cortisol synthesis after etomidate 

administration [20], while den Brinker et al. reported reduced adrenocortical function lasting 

up to 24 hours [21]. However, a systematic review by Albert et al. concluded that a single 

bolus dose of etomidate is unlikely to result in clinically significant adrenal insufficiency in 

elective surgical patients [22]. No clinical features suggestive of adrenal suppression were 

observed in the present study. 
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Conclusion: 

Both propofol and etomidate are effective induction agents for general anaesthesia in ASA I–

II patients; however, they differ significantly in their haemodynamic profiles. Propofol is 

associated with greater reductions in blood pressure and a higher incidence of peri-induction 

hypotension, whereas etomidate provides superior cardiovascular stability during induction 

and endotracheal intubation. Although etomidate is linked with a higher incidence of 

myoclonus, this adverse effect is transient and can be mitigated with appropriate 

premedication. No clinically significant postoperative complications were observed with 

either agent. Overall, etomidate may be preferred in situations where maintenance of 

haemodynamic stability is crucial, while propofol remains a suitable option in patients with 

adequate cardiovascular reserve. 
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