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Abstract: Background: The aim of this study was to measure the haemodynamic responses to a 

etomidate- propofol combination used for anaesthesia induction and to compare the haemodynamic 

responses with the separate use of each drug [1], [2]. Methods: The patients were systematically divided 

into three distinct groups: Group P (consisting of 20 individuals with a dosage of propofol at 2.5 mg 

kg-1), Group E (comprising 20 patients with a dose of etomidate at 0.3 mg kg-1), and Group PE 

(comprising 20 individuals with a blend of propofol at 1.25 mg kg-1 and etomidate at 0.15 mg kg-1). 

Each patient underwent measurements of heart rate (HR) and mean arterial pressure at specific time 

points: baseline, post-induction, pre-intubation, immediately post-intubation, as well as at 1, 2, 3, 4, 5, 

and 10 minutes post-intubation. Results: In all three groups, a notable reduction in mean arterial 

pressure (MAP) was observed at time points T2 and T3 in comparison to the baseline measurements. 

Notably, this reduction was more pronounced in group P when juxtaposed with groups E and PE (P < 

0.001, P < 0.01) [3]–[5]. Subsequently, a significant elevation in MAP was witnessed across all groups 

at time point T4 following intubation. Upon comparing the groups, it became evident that this 

increase was more prominent in group E compared to the other two groups (statistically significant 

with group P, P < 0.001; and with group PE, P < 0.01). Conclusion: The combination of etomidate 

and propofol could serve as a valuable alternative in situations where it is essential to steer clear of 

extreme hypotensive and hypertensive responses induced by either propofol or etomidate. 

 

 

I. INTRODUCTION 

The primary objective in employing various methods 

for anesthesia induction is to maintain a stable 

hemodynamic equilibrium and create optimal 

conditions for the patient while minimizing adverse 

effects. Nevertheless, when in- travenous induction 

drugs are utilized as a sole hypnotic agent, 

hemodynamic side effects are commonly encountered. 

Propofol is a commonly used intravenous anesthetic 

known for its rapid onset and short duration of action 

[6]. However, its administration during anesthesia 

induction often leads to side effects such as injection 

pain and a decrease in arterial blood pressure. On the 

other hand, etomidate is a hypnotic agent that 

minimally affects the cardiovascular system. It does not 

trigger histamine release and lacks analgesic proper- ties. 

Common side effects associated with etomidate include 

injection pain, myoclonus, superficial thrombophlebitis, 

and a high incidence of nausea and vomiting. Previous 

research has also indicated that etomidate does not 

effectively mitigate the sympathetic response to 

laryngoscopy and intubation [7],[8]. The hypothesis 

underlying this study postulated that the concurrent 

administration of standard doses of etomidate and 

propofol would lead to a reduction in hemodynamic 

instabil- ity following anesthesia induction and 

endotracheal intuba- tion. To evaluate this hypothesis, 

we administered successive doses of both propofol and 

etomidate, staying within the established clinical dosage 

ranges for anesthesia induction, and assessed their 

impact on the hemodynamic response to intubation. 

The primary objective was to compare the 
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hemodynamic changes induced by the etomidate-

propofol combination with those resulting from the 

individual admin- istration of each drug. Secondary 

objectives encompassed evaluating the incidence of 

injection pain and myoclonus [9]. 

 

II. MATERIALS AND METHODS 

The study encompassed a cohort of 60 patients, ranging 

in age from 20 to 60 years, all falling within the 

American Society of Anesthesiologist (ASA) I-II risk 

classification. These patients were scheduled for 

elective surgeries that ne-cessitated endotracheal 

intubation under general anesthesia. Written informed 

consent was diligently acquired from every participant in 

the study. Patients were deemed ineligible for 

inclusion if they exhibited allergies to the medications 

utilized in the research, had a history of chronic 

analgesic or sedative use, possessed a body mass index 

(BMI) exceeding 25 kg/m2, were anticipated to face 

challenging intubation, or had a medical history of 

hypertension or cardiovascular disease. [10], [11] The 

patients did not receive any premedi- cation drugs. Upon 

their arrival in the operating room, stan- dard 

monitoring procedures were initiated, including electro- 

cardiography (ECG), non-invasive blood pressure 

monitor- ing, measurement of peripheral oxygen 

saturation (SpO2), and end-tidal CO2 monitoring. 

Additionally, neuromuscular monitoring was carried out 

using a TOF Watch SX device, with electrodes 

positioned along the ulnar nerve line. The contractions 

of the adductor pollicis muscle were assessed for 

neuromuscular evaluation. [12]–[14] Upon achieving 

loss of consciousness, a dosage of 0.6 mg kg-1 

rocuronium was ad- ministered. Intubation was performed 

through the orotracheal route when there was no 

response to the train-of-four (TOF) stimulus, as verified 

by the TOF-guard device. Subsequently, the patients 

were ventilated to maintain the end-tidal CO2 pressure 

within the range of 35-40 mm Hg. Anesthesia was 

sustained using 2 sevoflurane in a mixture of 50% O2 

and air [15]. In this study, injection pain and myoclonus 

were sys- tematically assessed for all patients by the 

same researcher (NT). To gauge injection pain, a 4-

point scale was utilized, a methodology consistent with 

prior research. A score of 0 denoted the absence of pain, 

while a score of 1 indicated verbal expressions of pain. 

If a patient withdrew their arm due to discomfort, they 

received a score of 2, and a score of 3 was assigned if 

both verbal complaints and arm withdrawal occurred. 

Furthermore, myoclonus was evaluated based on the 

presence or absence of muscular activity, with a score 

of 0 indicating no myoclonus and a score of 1 signifying 

the presence of myoclonus. This standardized approach 

ensured consistent evaluation of these parameters across 

all patients in the study [16], [17]. 

 

III. RESULTS 

In a study involving 60 patients, the researchers 

examined various aspects of Mean Arterial Pressure 

(MAP) values at different time points during the study. 

Notably, after the in- duction of anesthesia or another 

medical intervention, MAP values at T2 and T3 were 

found to be significantly lower across all three groups 

compared to their baseline measure- ments. Group P 

exhibited the most pronounced decrease in MAP at 

these time points, significantly lower than both group E 

and group PE. However, at T4, there was a rebound 

effect observed, with MAP values in all groups 

significantly increasing compared to their baseline 

values. Interestingly, at T4, group E showed 

significantly higher MAP values compared to group P 

and group PE, indicating a more promi- nent recovery. 

Additionally, throughout the study, group P consistently 

had lower MAP values compared to group E at T5, T6, 

and T7, and also lower than group PE at T7 and T9. 

These findings suggest that the intervention, possibly 

anesthesia, had varying effects on MAP values over time 

and between different groups, warranting further 

investigation into the clinical implications of these 

observations [18]. 

The study also evaluated Rate-Pressure Product (RPP) 

values at different measurement times. In terms of 

group comparisons, it was observed that at both T2 and 

T3, the RPP values for group P were significantly lower 

when compared to both group E and group PE. This 

suggests that group P experienced a distinct and 

statistically significant reduction in RPP at these specific 

time points in comparison to the other two groups.19 

These findings may have clinical implications related to 

cardiovascular health or the effects of the interven- tion 

being studied, although further analysis and context from 

the full study would be needed to fully understand the 

signif- icance of these observations. In this study, the 

researchers found that there was no statistically 

significant difference between the groups regarding 

injection pain. This suggests that the level of pain 

experienced during the injection of a substance did not 

differ significantly among the groups being studied. 
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However, the study did find a significant difference 

between group P and group E concerning the incidence 

of myoclonus. Myoclonus refers to sudden, involuntary 

muscle contractions or spasms20. This significant 

difference indi- cates that the occurrence of myoclonus 

was not uniform across the groups, and there was 

likely a higher incidence in one of the groups, which in 

this case appears to be group P in comparison to group E. 

The specific context of the study, the substances 

involved, and the clinical implications of these findings 

would require further examination and information from 

the full study to fully understand the significance of 

these results. 

 

IV. DISCUSSION 

The findings of this study, which investigated the 

hemody- namic response to anesthesia induction and 

tracheal intuba- tion using propofol, etomidate, and a 

combination of these two drugs, suggest that the 

combination of these drugs led to a more stable 

hemodynamic condition compared to using either drug 

alone. Hemodynamic stability during anesthesia 

induction and intubation is crucial for patient safety, 

and the study’s results imply that the combination of 

propofol and etomidate may be a favorable choice for 

achieving this stability. However, the specific details of 

the study, including the doses and methods of 

administration of these drugs, as well as the patient 

population studied, would be necessary to fully 

understand the implications of these findings and their 

applicability in clinical practice. [21] It’s important for 

healthcare professionals to consider the full context of 

such research when making treatment decisions for 

patients. In recent years, a growing trend in anesthesia 

induction involves utilizing combinations of different 

anesthetic medications. These combinations are 

carefully designed to leverage the unique sedative, 

amnestic, and hypnotic effects of each com- ponent. The 

approach aims to enhance the overall efficacy 

 

 Group P 

 

(Propofol) n = 20 

Group E 

 

(Etomidate) n = 20 

Group PE 

 

(Etofol) n = 20 

P 

Age (y) 38.4 ± 14.8 40.4 ± 14.4 37.5 ± 13.5 0.678 

BMI (kg/m2) 20.6 ± 2.3 21.8 ± 2.3 23.1 ± 2.0 0.084 

Gender (F/M) 18/12 16/14 19/11 0.705 

ASA I/II 24/6 21/9 22/8 0.654 

TABLE 1: Patients Characteristics 

 

 Group P (propofol) n = 20 Group E (etomidate) n = 20 Group PE (etofol) n = 20 

Injection pain 

0 12 (73%) 16 (87%) 17 (90%) 

1 2 (7% ) 0 (0%) 2 (7%) 

2 6 (20%) 4 (13%) 1 (3%) 

3 0 (0%) 0 (0%) 0 (0%) 

Myoclonus 

0 20 (100%) 14 (80%) 18 (91%) 

1 0 (0%) 6 (20%)* 2 (9%) 

TABLE 2: Incidence of Injection Pain and Myoclonus in Groups 

 

of anesthesia induction while reducing the amount of 

anes- thetic medication needed. Consequently, this 

reduction in the volume of anesthetic drugs 

administered has led to a notable decrease in associated 

side-effects and overall costs related to anesthesia. This 

innovative method offers a more precise and efficient 

way to tailor the anesthetic approach to individual 

patients, optimizing the balance between achiev- ing the 

desired sedation and minimizing unwanted effects. The 

benefits of reduced side-effects and cost-effectiveness 
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underscore the potential of this approach to improve 

patient outcomes and streamline healthcare resources in 

the field of anesthesiology. Ongoing research and 

refinement of these combined anesthesia strategies will 

likely continue to shape the future of safe and efficient 

anesthesia induction practices [22]. Etomidate, an 

intravenous anesthetic, is frequently used in anesthesia 

induction either alone or in combination with other 

anesthetic agents. A study by Hosseinzadeh et al. 

compared the hemodynamic changes during the 

placement of the laryngeal mask airway (LMA) using 

propofol, etomidate, and an etomidate-propofol 

combination. After administering 2 mcg kg-1 

intravenous fentanyl, three groups were formed: one 

given 2.5 mg kg-1 propofol, another 0.3 mg kg-1 eto- 

midate, and the third 1 mg kg-1 propofol + 0.1 mg kg-1 

etomidate [23]. LMA placement occurred after the loss 

of the eyelash reflex and no response to verbal 

commands. The main result of the study indicated that 

etofol, the etomidate- propofol combination, produced 

more stable hemodynamics compared to using propofol 

and etomidate alone. Even with reduced doses of both 

drugs in the etomidate-propofol com-bination, the study 

reported a more stable hemodynamic state and better 

conditions for LMA placement. This suggests that 

combining etomidate and propofol can offer advantages 

in terms of hemodynamic stability and procedural 

conditions during the placement of the laryngeal mask 

airway, which is valuable information for 

anesthesiologists and healthcare professionals involved 

in anesthesia administration [24]. The present study has 

several notable limitations. Firstly, the study did not 

utilize Bispectral Index (BIS) measurements to assess 

loss of consciousness and determine the depth of 

anesthesia. BIS is a valuable tool for monitoring the 

depth of anesthesia and can provide essential insights 

into the patient’s awareness and response to stimuli 

during the induction process. Incorporating BIS 

measurements could have enriched the understanding 

of the anesthetic effects and consciousness levels 

achieved by the different drugs and combinations 

used. Secondly, the study did not measure plasma 

cortisol and adrenocorticotropic hormone levels. This is 

significant considering that etomidate, a drug used in 

the study, is known to cause adrenocortical suppression. 

Mon- itoring these hormonal levels could have provided 

insights into the potential effects of the anesthetics on 

the adrenal function, even though it’s recognized that 

the adrenocortical suppression induced by a single dose 

of etomidate is usually transient and typically not 

clinically significant. [25] 

 

V. CONCLUSION 

The combination of etomidate and propofol appears to 

offer a valuable alternative in clinical situations where it 

is necessary to avoid the extreme hypotensive (low 

blood pressure) and hypertensive (high blood pressure) 

responses that can be induced by either propofol or 

etomidate when used indi- vidually. By combining 

these two agents, it’s possible to achieve a more stable 

hemodynamic profile during anesthesia induction, 

reducing the risk of significant blood pressure 

fluctuations. This approach is particularly advantageous 

in cases where maintaining stable blood pressure is 

critical for patient safety and well-being, such as in 

patients with cardiovascular conditions or those at risk 

of hemodynamic instability. The ability to fine-tune the 

anesthetic effect while minimizing adverse 

hemodynamic effects can enhance the overall 

management of anesthesia and improve patient out- 

comes.However, it’s essential to consider the specific 

patient population, the clinical context, and individual 

patient factors when deciding on the most appropriate 

anesthesia induction method. Healthcare professionals 

should carefully evaluate the benefits and potential risks 

associated with the use of any anesthetic combination to 

ensure the best possible care for their patients. [26], [27] 
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