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Introduction
Hemodynamic fluctuation during the induction of general anesthesia is a common event and
adversely affect patients’ outcomes. The aim of this study is to investigate the impacts of different
anesthesia induction agents: propofol, etomidate, and propofol-etomidate combination on patient
hemodynamics and processed electroencephalography (EEG).
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Material and methods
Seventy-five patients undergoing elective non-cardiac surgery were randomly assigned to three
groups of anesthesia induction agents: the group P received 2 mg/kg propofol, the group E received
0.3 mg/kg etomidate, and the group PE received the combination of 1mg/kg propofol plus 0.15mg/kg
etomidate. Hemodynamic variables and processed EEG were measured during induction.
Results
Heart rate (HR) was significantly increased at intubation and 1 min after intubation compared with
baseline in all three groups. Mean arterial pressure (MAP) decreased significantly after induction, at
5, and 10 min after intubation in group P (79.1±12.6, 77.0±14.2, 76.6±11.4 versus 93.2±9.9 mmHg;
all P＜0.001). MAP increased significantly at intubation and 1 min after intubation in group E
(104.7±13.0, 103.8±12.8 versus 92.9±10.2; P＜0.001, P=0.001 respectively). The incidence of
myoclonus was lower in groups PE (4.0%) and P (4.0%) compared with that in group E (24.0%)
(P=0.033). The incidence of pain at injection was higher in group P (28.0%) than that in groups PE
and E (4.0% and 0.0%) (P=0.025).
Conclusions
The combination of propofol and etomidate used during induction of anesthesia provided a more
stable BP profile, less pain at site of injection, and decreased myoclonic movements compared with
propofol or etomidate alone.
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Abstract
Introduction: Hemodynamic fluctuation during the induction of general anesthesia is
a common event and adversely affects patients’ outcomes. The aim of this study is to
investigate the impacts of different anesthesia induction agents: propofol, etomidate,
and propofol-etomidate combination on patient hemodynamics and processed
electroencephalography (EEG).
Material and Methods: Seventy-five patients undergoing elective non-cardiac surgery
were randomly assigned to three groups of anesthesia induction agents: the group P
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received 2 mg/kg propofol, the group E received 0.3 mg/kg etomidate, and the group
PE received the combination of 1mg/kg propofol plus 0.15mg/kg etomidate.
Hemodynamic variables and processed EEG were measured during induction.
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Results: Heart rate (HR) was significantly increased at intubation and 1 min after
intubation compared with baseline in all three groups. Mean arterial pressure (MAP)
decreased significantly after induction, at 5, and 10 min after intubation in group P
(79.1±12.6, 77.0±14.2, 76.6±11.4 versus 93.2±9.9 mmHg; all P ＜ 0.001). MAP
increased significantly at intubation and 1 min after intubation in group E (104.7±13.0,
103.8±12.8 versus 92.9±10.2; P ＜ 0.001, P=0.001 respectively). The incidence of
myoclonus was lower in groups PE (4.0%) and P (4.0%) compared with that in group
E (24.0%) (P=0.033). The incidence of pain at injection was higher in group P (28.0%)
than that in groups PE and E (4.0% and 0.0%) (P=0.025).
Conclusions: The combination of propofol and etomidate used during induction of
anesthesia provided a more stable BP profile, less pain at site of injection, and decreased
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myoclonic movements compared with propofol or etomidate alone.

Keywords: propofol; etomidate; induction of general anesthesia; hemodynamics;
processed electroencephalography; myoclonus; pain at injection
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Introduction
Induction of anesthesia is one of the most critical steps of general anesthesia (GA).
Hemodynamic instability often occurs during GA induction, especially for high-risk
patients [1-3]. Conversely, laryngoscopy and endotracheal intubation are noxious
stimuli eliciting unwanted hemodynamic responses such as hypertension, tachycardia
and arrhythmias [4, 5]. Therefore, it is critical to identify the optimal induction agent to
maintain hemodynamic stability during induction of GA.
Etomidate and propofol are commonly used induction agents which have similar
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rapid onset and short duration of action [6, 7]. However, propofol and etomidate have
different advantages and adverse effects. Propofol has been associated with injection
pain, significant hemodynamic change (hypotension) during induction, and less
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postoperative nausea and vomiting (PONV) [8-11]. Etomidate has been associated with
less pain during induction, and more stable hemodynamic, with increased myoclonic
movements at induction and PONV incidence [12-15]. In consideration of potential
complementary effects of propofol and etomidate, many studies have assessed the
benefits of administering an etomidate and propofol combination during endoscopic
procedures [16, 17]. Given limited publications available regarding the hemodynamic,
pain at injection site, myoclonic movements and PONV of etomidate and propofol
combinations on GA induction, it is important to provide more clinical data and address
the question of whether etomidate plus propofol is better than propofol or etomidate
alone for GA induction. In the current study, we aimed to compare hemodynamic, pain
at injection site, myoclonic movements and PONV of etomidate plus propofol versus
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propofol or etomidate alone during GA induction and in the postoperative period.
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Methods
The study protocol was approved by the Investigational Review Board of University
of California, Davis and registered at ClinicalTrials.gov (http://www.clinicaltrials.gov
NCT03820388). Written informed consent was obtained from each patient. The
inclusion criteria were patients aged >18 years old scheduled for elective non-cardiac
surgery, and with an American Society of Anesthesiologists (ASA) status of 2 or 3. The
exclusion criteria were adults unable to provide informed consent, pregnant women,
prisoners, Mallampati class 4, body mass index (BMI) equal or greater than 40 kg/m 2,

etomidate.
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severe cardiopulmonary or liver disease, hypotension, shock, and allergy to propofol or

No preoperative sedatives or opioids were administered. Upon arrival to the
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preoperative area, peripheral intravenous (I.V.) access was established by inserting an
18 or 20-gauge venous cannula into the forearm. Before induction of GA, all patients
received ASA standard monitoring, including pulse oximetry, electrocardiogram, noninvasive blood pressure (BP), and end-tidal carbon dioxide. In addition,
electroencephalography (EEG), spectral edge frequency (SEF) and patient state index
(PSI) (SedLine® Brain Function Monitor; Masimo Corporation, Irvine, CA) were used
to monitor the depth of anesthesia.
Patients were randomized into 3 groups by a computerized random-number generator
with respect to the anesthetic agent used for induction of GA. Anesthetic agents were
prepared separately by a member of the research team who was not involved in the
induction of GA. The clinical care team were blinded to the treatment allocation. The
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propofol group (group P) received 2 mg/kg of propofol I.V., the etomidate group (group
E) received 0.3 mg/kg of etomidate I.V., and the propofol plus etomidate group (group
PE) received a combination of 1mg/kg of propofol plus 0.15mg/kg of etomidate I.V.
based on ideal body weight. All patients received I.V. injection of 100 μg of fentanyl
prior to injection of the assigned induction agent. The induction agent was then
administered via manual hand bolus over 30 seconds. After palpebral reflex was lost, 1
mg kg-1 of rocuronium was given, and 1 min later the patient was orotracheally
intubated. After intubation, GA was maintained with sevoflurane and 80% oxygen to

ondansetron at the end of surgery.
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maintain SEF between 8-15 Hertz (Hz). All patients were also given 4 mg of I.V.

Blood pressure, HR, SEF, and PSI were recorded at baseline (T0), induction (T1),
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intubation (T2), and 1, 3, 5, and 10 min after intubation (T3-T6). The time from the
start of induction to palpebral reflex loss and intubation were recorded for each patient.
Pain at injection was assessed via a 4-point grading scale (0: no pain communicated, 1:
complains of pain, 2: withdrawal to pain, 3: both verbal complaint and withdrawal of
arm). The intensity of myoclonic movement was assessed as follows: 0, no myoclonus;
1, mild myoclonus (short movements of a body segment, e.g. a finger or a wrist only);
2, moderate myoclonus (mild movements of two different muscles, e.g. face and leg);
3, severe myoclonus (intense clonic movements in two or more muscle groups, fast
adduction of a limb)[12]. The incidence and degree of pain at injection and myoclonic
movements during injection of induction agents were recorded. In addition, the
occurrences of PONV in the post anesthesia care unit (PACU) were recorded. The
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primary outcomes were hemodynamics. The second outcomes included PSI, SEF, the
time from the start of induction to palpebral reflex loss and intubation, pain at injection,
myoclonic movements and PONV.
Statistical analysis
Sample size calculations were based on our pilot study, and we found MAP to be
80.1 (±10.3) mmHg, 90.3 (±10.4) mmHg, 91.0 (±11.6) mmHg in group P, PE and E,
respectively at induction. Using PASS 15.0 software, a sample size of 20 patients per
group would be needed to detect statistically significant differences with the power of
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0.9 and the alpha level of 0.05. Considering a possible 20% dropout rate, 25 patients
per group were recruited for the study.

Parametric values were expressed as mean±SD, or percentages of the total number
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of patients (%). Categorical data were analyzed using χ2 or Fisher’s exact test as
appropriate. The hemodynamic parameters among the three groups were compared
using the general linear model (GLM). We also considered time of evaluation as a
within-subject factor, and the intervention state as a between-subject factor. The time
groups (interaction terms) were considered group differences among the three groups
in their responses over time. We used Mauchly’s sphericity test for compound
symmetry assumption. Differences in hemodynamic variables between the three groups
at different time points were compared by post hoc Bonferroni test. P<0.05 was
considered statistically significant. All statistical analyses were performed with SPSS
22.0 (SPSS; Chicago, IL, USA).
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Results
The flow diagram of this study is shown in Figure 1. Seventy-nine patients who were
scheduled to undergo elective surgical procedures were assessed for the study. Four
patients were excluded based on criteria. Seventy-five patients were randomized and
included in the final analysis. There were no significant differences among the three
groups in patient characteristics (Table 1).
Hemodynamic data and processed EEG values measured during the study are
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presented in Figure 2 and 3. There were no statistically significant differences within
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the groups regarding hemodynamics and processed EEG values at baseline.
There was a significant time effect (within-subject effects) (P<0.001) for HR, while
there were no statistically significant effects of group or group-by-time interaction. HR
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was significantly increased at intubation and 1 min after intubation compared with
baseline in the three groups (propofol plus etomidate group: F=19.34; Df=-11.9,
P=0.001; Df =-10.2, P=0.006; etomidate group: F=19.34; Df=-14.1, P=0.002; Df=-12.2,
P=0.018; propofol group: F=16.02; Df=-11.2, P ＜ 0.001; Df=-10.9, P=0.001).
However, there was no significant difference in HR among the three groups at all points
during induction and intubation.
There were significant time effects (within-subject effects) and group effects for
systolic BP (SBP), diastolic BP (DBP), and mean arterial pressure (MAP) (P<0.01).
Furthermore, a significant effect of group-by-time interaction was also present for SBP,
DBP and MAP (P<0.05, P<0.05, and P<0.01, respectively). In the propofol group, the
SBP, DBP, and MAP were significantly decreased at induction and 5, 10 min after
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intubation compared with baseline (SBP: F=19.34; Df =21.0, P＜0.001; Df= 20.5, P＜
0.001; Df= 21.2, P＜0.001; DBP: F=13.62; Df= 10.8, P=0.001; Df= 14.2, P＜0.001;
Df =14.4, P＜0.001; MAP: F=17.92; Df=14.2, P＜0.001; Df=16.2, P＜0.001; Df
=16.7, P ＜ 0.001). There were significant increases of SBP, DBP and MAP at
intubation and 1 min after intubation than at baseline in the etomidate group (SBP:
F=13.62; Df=-15.2, P=0.002; Df=-15.8, P=0.005; DBP: F=9.70; Df=-9.9, P=0.004;
Df= -8.4, P=0.017; MAP: F=14.73; Df=-11.7, P＜0.001; Df =-10.9, P=0.001). There
were no significant differences in SBP, DBP and MAP in the propofol plus etomidate
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group. Compared with the propofol group, there were significantly higher SBP, DBP
and MAP at induction (SBP: F=6.84, Df=16.7, P=0.014; DBP: F=5.56, Df=9.8,
P=0.012; MAP: F=8.04, Df=12.1, P=0.005) in the propofol plus etomidate group. SBP
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and MAP were significantly increased at induction and 1,3, 5, 10 min after intubation
in the etomidate group compared with the propofol group (SBP: F=6.84, Df=17.4,
P=0.001; F=5.79, Df=21.4, P=0.009; F=8.34, Df=22.2, P=0.002; F=6.24, Df=21.3,
P=0.002; F=3.52, Df=12.5, P=0.029; MAP: F=8.04, Df=12.3, P=0.004; F=6.06,
Df=13.4, P=0.014; F=5.43, Df=12.8, P=0.017; F=6.80, Df=16.1, P=0.002; F=4.53,
Df=11.0, P=0.012). Lastly, DBP was higher at induction, and 5, and 10 min after
intubation in the etomidate group than that in the propofol group (F=5.56, Df=9.9,
P=0.049; F=5.26, Df=13.6, P=0.015; F=3.74, Df=10.2, P=0.026) (Figure 2).
The time course of percentage changes in HR, SBP, DBP, and MAP with respect to
baseline is shown in Figure 4. Intragroup comparisons showed that there were no
statistically significant differences in the percent change in HR during induction and
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intubation. There were significantly higher percent changes in SBP at induction and
1,3,5 min after intubation (F=8.37, Df=11.9, P=0.002; F=4.74, Df=15.5, P=0.01;
F=6.43, Df=15.8, P=0.002; F=7.51, Df=15.4, P=0.001), and percent changes in DBP
and MAP at induction and after intubation in the etomidate group compared to the
propofol group (% changes in DBP: F=7.94, Df=14.5, P=0.002; F=5.95, Df=15.1,
P=0.005; F=4.42, Df=12.9, P=0.016; F=7.28, Df=19.7, P=0.001; F=4.59, Df=14.9,
P=0.012; % changes in MAP: F=12.39, Df=13.3, P＜0.001; F=7.05, Df=15.2, P=0.002;
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F=6.85, Df=14.2, P=0.001; F=9.66, Df=17.6, P＜0.001; F=4.66, Df=11.6, P=0.012).
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Lastly, there were significantly higher percent changes in SBP at induction (F=8.37,
Df=12.1, P=0.002), and increased percent changes in DBP and MAP at induction and
1,5 min after intubation in the propofol plus etomidate group compared to the propofol
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group (% changes in DBP: F=7.94, Df=13.7, P=0.004; F=5.95, Df=12.2, P=0.033;
F=7.28, Df=14.0, P=0.031; % changes in MAP: F=12.39, Df=12.8, P＜0.001; F=7.05,
Df=11.2, P=0.028; F=9.66, Df=11.8, P=0.015).

There was a significant time effect (within-subject effects) (P<0.001) for PSI, but
there were no statistically significant effects of group and group-by-time interaction.
The values of PSI were significantly lower during induction and intubation relative to
baseline in all three groups (propofol plus etomidate group: F=212.80, P ＜ 0.01;
etomidate group: F=251.79, P＜0.01; propofol group: F=243.01, P＜0.01). There were
no significant differences in the values of PSI, SEFL, and SEFR (SEF left and right) at
all points among three groups (Figure 3). There were no significant differences among
three groups with respect to the time from start of the induction agent injection to
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palpebral reflex loss (Group PE, 32.4±9.0s; Group E, 34.5±7.5s; Group P, 31.9±8.3s;
P=0.524), nor time until orotracheal intubation (Group PE, 93.1±9.5s; Group E,
95.1±8.9s; Group P, 92.4±9.6s; P=0.556).
The incidences of myoclonus in the propofol plus etomidate group (4.0%) and the
propofol (4.0%) were significantly lower than that of the etomidate group (24.0%)
(P=0.033). The incidence of pain at injection site in the propofol group (28.0%) was
higher than that of the etomidate group (0.0%) and the propofol plus etomidate group
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(4.0%) (P=0.025). There were no statistical differences in the PONV among all three
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groups. (Table 2)
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Discussion
In this prospective, randomized controlled trial comparing the effects of the
combination of propofol and etomidate versus propofol or etomidate alone during
induction of GA we found that the use of the combination of propofol and etomidate
provided more stable BP profile with a lower incidence of pain at injection site and
myoclonic movement during injection of the anesthetic agents compared with the other
two groups. However, there was no statistically significant difference among three
groups regarding HR change and PONV in the PACU.
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Hemodynamic fluctuation during the induction of GA is a common event and an
important clinical consideration for anesthesiologists [1, 8, 18]. Jor and colleagues
found that hypotension after induction of GA with propofol and sufentanil was
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observed at ≥1 of the assessed time points in 36.5% patients undergoing elective noncardiac surgery [3]. Several clinical studies have demonstrated that the hemodynamic
changes during GA are independently associated with postoperative adverse outcomes
such as myocardial injury, stroke, acute kidney injury, and death in patients undergoing
surgery [19-22].

Many combinations of induction agents have been used in attempt to minimize these
hemodynamic changes. Propofol and etomidate are two commonly used I.V. induction
agents with fast onset and short duration of action. However, they have different clinical
impacts and side effect profiles. Zheng and colleagues reported that the time to loss of
consciousness was significantly shorter with etomidate than with propofol during GA
induction. Moreover, the bispectral index (BIS) value with etomidate induction was
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lower at loss of consciousness [23]. Möller and colleagues found that propofol had more
rapid onset of action than etomidate comparing the time to palpebral reflex loss and
BIS 60 during a BIS-guided induction of GA [24]. Our data from the present study,
however, demonstrated no significant differences in the values of PSI and SEF at all
time points among the three groups. Differences in drug infusion strategy may
contribute to the difference in results.
Hypotension frequently occurs during induction of GA using propofol [18]. Propofol
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can cause vasodilation and hypotension by decreasing sympathetic tone and systemic
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vascular resistance (SVR), and by exerting a direct effect on smooth muscle
intracellular calcium mobilization [25, 26]. Additionally, its myocardial depressant
property may be related to alterations in intrinsic myocyte contractile function,
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probably due to antagonisms of myocardial beta-adrenoceptors, calcium channel
binding, or mitochondrial oxidative phosphorylation [27, 28]. Hug and colleagues
studied the hypotension and bradycardia following propofol induction in 25,981
patients and found that the overall incidence of hypotension was 15.7%, with 77% of
the episodes recorded within 10 minutes of induction using propofol [18]. Similarly,
our results showed that blood pressure decreased significantly at induction and 5, 10
min after intubation relative to baseline in the patients induced with propofol.
Etomidate has been suggested to have fewer changes in the hemodynamic profile
and less cardiac depression [6, 29-31]. Propofol induction had a 34% greater reduction
in the area below baseline for MAP than the use of etomidate in patients undergoing
cardiac surgery [29]. In patients undergoing coronary artery bypass grafting/valve

15

replacement

on

cardiopulmonary bypass,

etomidate

provided

more

stable

hemodynamic parameters in comparison with propofol during anesthesia induction [30].
Bendel and colleagues [10] evaluated the hemodynamic effects of etomidate versus
propofol when the BIS reached 60 after induction in patients with severe aortic stenosis,
and the results showed that propofol was twice as likely as etomidate to cause
hypotension in anesthesia induction. Another study also demonstrated similar findings
with more stable hemodynamic responses using etomidate anesthesia compared with
propofol during endoscopic retrograde cholangiopancreatography [32]. However, the
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use of propofol resulted in less hypertension and tachycardia at and after intubation than
etomidate during induction of GA in patients undergoing major abdominal surgery [24].
In our study, HR significantly increased during intubation and 1 minute after intubation
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in all three groups, and there was no significant difference regarding the percent change
of HR. BP was higher at intubation and 1 min after intubation compared with baseline
in the etomidate group. It has been previously reported that using a combination of
etomidate and propofol for induction provided more stable hemodynamics compared
with propofol or etomidate alone [33, 34]. The results in our study indicate that
administration of a propofol and etomidate combination improved BP stability without
HR change compared with propofol alone during induction.
Myoclonus is a common phenomenon during etomidate induction, and the incidence
is dose-dependent and reported at approximately 50% - 80% [12]. The cause of
myoclonus is thought to be transient disinhibition of subcortical structures due to
difference in cerebral blood flow. Another explanation is the difference of γ-
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aminobutyric acid type A (GABAA) receptor subunits within the central nervous system
[6, 12]. Previous studies revealed that the incidence of myoclonus can be significantly
decreased by using divided doses, pre-injection of propofol, opioids, or
dexmedetomidine [13, 35-37]. In our study, the incidence of myoclonus in the propofol
plus etomidate group and the propofol group was 4.0 %, which is significantly lower
than that of the etomidate group (24.0 %). The effect of propofol may have contributed
to the reduced the incidence of myoclonus.
Pain at the injection site is one of the most common side effects of propofol. It has
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been reported that propofol injection pain occurred in 60% of untreated patients [7]. It
has been suggested that the propofol activates TRPA1 channels which are involved in
inflammation and pain sensation as the mechanism that may underlie pain during
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injection [38]. Propofol is water insoluble, and it is conventionally injected in 1%
propofol formulated in 10% lipid emulsion [39]. The concentration of free propofol in
the aqueous phase of the emulsion is considered to be associated with injection pain
[40, 41]. It has been reported that the modified propofol formulation containing longand medium-chain triglyceride (LCT/MCT) emulsion reduces pain on injection
compared with formulations containing LCT [9, 42, 43]. Many studies focused on
effective pharmacologic and nonpharmacologic approaches to prevent or alleviate
propofol injection pain [44-46]. Opioids and lidocaine, either as a pretreatment or
mixed with propofol, are reasonable options [9]. Our results showed that the incidence
of pain at injection was 28% in the propofol group, which was significantly higher than
that in the propofol plus etomidate group or the etomidate group.
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Propofol has an antiemetic property, and the antiemetic action is attributed to a
decrease in 5-HT levels in the area postrema and probably through its action on the
GABA receptors [47]. Some studies have demonstrated that it can effectively decrease
the incidence of PONV, which is cited as a common side-effect of etomidate [14, 4850]. However, other studies found that etomidate did not increase the incidence of
PONV [51, 52]. There was no statistically significant difference in the incidence of
PONV in PACU among three groups in our study.
The major molecular targets mediating anesthetic effects of propofol on the central
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nervous system are specific GABAA receptor subtypes, and sites on the β1, β2, and β3
subunits of the transmembrane domains are crucial for the hypnotic action of propofol
[53]. Etomidate appears to produce anesthetic effects almost exclusively via actions by
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GABAA receptors, and the GABAA receptors containing β2 and β3 subunits are
modulated and activated by etomidate, whereas those containing β1 are much less
affected.[6] The difference of etomidate and propofol binding site at GABA receptor
provided the basis for their combination.

There are several limitations in this study. First, this randomized controlled trial
recruited a relatively small number of patients drawn from a single center. Small sample
size may result in Type II errors owing to low power. Multiple testing may increase the
likelihood of Type 1 errors. Therefore, we selected appropriate statistical methods such
as GLM and post hoc Bonferroni test to reduce the probability of statistical errors.
Second, we only enrolled patients undergoing non-cardiac surgery and excluded
patients with body mass index ≥40 kg/m2 and with severe cardiopulmonary or liver
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diseases, which limits the generalizability of our results. Third, fentanyl was given
during induction of GA, and this might have confounded results of the hemodynamic
profile. Finally, our study focused only on the hemodynamic effects of the combination
of etomidate and propofol versus propofol or etomidate alone during induction of GA.
This study did not assess outcomes such as the risk of 30-day mortality which may
require a larger study population and a longer study period.
In conclusion, the administration of the combination of propofol and etomidate
provided more stable BP profiles without changing HR during the induction of GA.

t

This combination also had a fewer side effects such as pain at injection site and
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myoclonic movements during induction compared with propofol or etomidate alone.
Since the total numbers of patients is relatively small, a larger, multicenter, randomized
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controlled trial is warranted to further investigate and confirm these findings.
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Legends
Figure 1. CONSORT flow diagram of the study. Group PE, Etomidate plus propofol
group; Group E, Etomidate group; Group P, propofol group.

Figure 2. Hemodynamic variables during the induction. Group PE, Etomidate plus
propofol; Group E, Etomidate; Group P, propofol. HR, Heart rate; SBP, systolic blood
pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; bpm, beats per
min. T0, baseline; T1, induction; T2, intubation; T3-T6, 1, 3, 5, 10 min after intubation.
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Data are expressed as mean ± SD. #P＜0.05, ## P＜0.01 with respect to baseline; **P＜
0.01, *P＜0.05 with respect to the group P.
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Figure 3. Processed EEG values during the induction. Group PE, Etomidate plus
propofol; Group E, Etomidate; Group P, propofol. PSI, patient state index; SEFL,
spectral edge frequency left; SEFR, spectral edge frequency right. Data are expressed
as mean ± SD. #P＜0.01 with respect to baseline.

Figure 4. Time course of percent change in heart rate (HR), systolic blood pressure
(SBP), diastolic blood pressure (DBP) and mean arterial pressure (MAP). Group PE,
Etomidate plus propofol; Group E, Etomidate; Group P, propofol. Data are expressed
as mean ± SD. #P＜0.05 between group PE and group P; ＆P＜0.05 between group E
and group P.

Table 1. Clinical characteristics of the patients in the study (per group n=25)
Group PE

Group E

Group P

P

Age (years)

61.4±11.6

62.5±14.7

61.2±8.5

0.915

Sex (F/M)

12/13

13/12

14/11

0.852

BMI (kg/m2)

29.9±5.2

27.5±5.1

29.7±5.6

0.211

ASA physical status, n

0.664

2

22

22

20

3

3

3

5

Mallampati class, n

0.907
15

16

13

2

9

8

10

3

1

1
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The data were presented with mean ± SD or numbers. There were no significant
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differences among the three groups. Group PE, Etomidate plus propofol; Group E,
Etomidate; Group P, propofol.

Table 2. Incidence of myoclonus, pain at injection site, and PONV in three groups
Group PE

Group E

Group P

Myoclonus, n

0.033

0

24

19

24

1

1

0

1

2

0

4

0

3

0

2

0

Pain at injection, n

0.025
24

25

18

1

1

0

3

2

0

0

3

3

0
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0

PONV

P

0

1

1

0

0.353
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The data were presented with numbers. Group PE, Etomidate plus propofol; Group E,
Etomidate; Group P, propofol. PONV, postoperative nausea and vomiting.
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Figure 1. CONSORT flow diagram of the study. Group PE, Etomidate plus propofol group;
Group E, Etomidate group; Group P, propofol group.
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Figure 2. Hemodynamic variables during the induction. Group PE, Etomidate plus propofol;
Group E, Etomidate; Group P, propofol. HR, Heart rate; SBP, systolic blood pressure; DBP,
diastolic blood pressure; MAP, mean arterial pressure; bpm, beats per min. T0, baseline;
T1, induction; T2, intubation; T3-T6, 1, 3, 5, 10 min after intubation. Data are expressed as
mean ± SD. #P＜0.05, ## P＜0.01 with respect to baseline; **P＜0.01, *P＜0.05 with respect
to the group P.
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Figure 3. Processed EEG values during the induction. Group PE, Etomidate plus propofol;
Group E, Etomidate; Group P, propofol. PSI, patient state index; SEFL, spectral edge
frequency left; SEFR, spectral edge frequency right. Data are expressed as mean ± SD.
#P＜0.01 with respect to baseline.
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Figure 4. Time course of percent change in heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP) and mean arterial pressure (MAP). Group PE, Etomidate
plus propofol; Group E, Etomidate; Group P, propofol. Data are expressed as mean ± SD.
#P＜0.05 between group PE and group P; ＆P＜0.05 between group E and group P.
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