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Abstract

BACKGROUND

The ideal depth of general anesthesia should achieve the required levels of
hypnosis, analgesia, and muscle relaxation while minimizing physiologic
responses to awareness. The choice of anesthetic strategy in patients with
coronary heart disease (CHD) undergoing major noncardiac surgery is becoming
an increasingly important issue as the population ages. This is because general
anesthesia is associated with a risk of perioperative cardiac complications and
death, and this risk is much higher in people with CHD.

AIM
To compare hemodynamic function and cardiovascular event rate between
etomidate- and propofol-based anesthesia in patients with CHD.

METHODS

This prospective study enrolled consecutive patients (American Society of
Anesthesiologists grade II/III) with stable CHD (New York Heart Association
class I/1I) undergoing major noncardiac surgery. The patients were randomly
allocated to receive either etomidate/remifentanil-based or propofol/
remifentanil-based general anesthesia. Randomization was performed using a
computer-generated random number table and sequentially numbered, opaque,
sealed envelopes. Concealment was maintained until the patient had arrived in
the operating theater, at which point the consulting anesthetist opened the
envelope. All patients, data collectors, and data analyzers were blinded to the
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type of anesthesia used. The primary endpoints were the occurrence of
cardiovascular events (bradycardia, tachycardia, hypotension, ST-T segment
changes, and ventricular premature beats) during anesthesia and cardiac troponin
I level at 24 h. The secondary endpoints were hemodynamic parameters,
bispectral index, and use of vasopressors during anesthesia.

RESULTS

The final analysis included 40 patients in each of the propofol and etomidate
groups. The incidences of bradycardia, hypotension, ST-T segment changes, and
ventricular premature beats during anesthesia were significantly higher in the
propofol group than in the etomidate group (P < 0.05 for all). The incidence of
tachycardia was similar between the two groups. Cardiac troponin I levels were
comparable between the two groups both before the induction of anesthesia and
at 24 h after surgery. When compared with the etomidate group, the propofol
group had significantly lower heart rates at 3 min after the anesthetic was injected
(T, and immediately after tracheal intubation (T,), lower systolic blood pressure
at T, and lower diastolic blood pressure and mean arterial pressure at T,, T,, 3
min after tracheal intubation, and 5 min after tracheal intubation (P < 0.05 for all).
Vasopressor use was significantly more in the propofol group than in the
etomidate group during the induction and maintenance periods (P < 0.001).

CONCLUSION

In patients with CHD undergoing noncardiac major surgery, etomidate-based
anesthesia is associated with fewer cardiovascular events and smaller
hemodynamic changes than propofol-based anesthesia.

Key Words: Etomidate; Propofol; General anesthesia; Coronary heart disease;
Hemodynamic; Cardiovascular events

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The results show that in patients with coronary heart disease undergoing
noncardiac major surgery, etomidate-based anesthesia was associated with fewer
cardiovascular events and smaller hemodynamic changes than propofol-based
anesthesia.
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INTRODUCTION

The ideal depth of general anesthesia should achieve the required levels of hypnosis,
analgesia and muscle relaxation while minimizing physiologic responses to awareness
such as tachycardia, hypertension, sweating, lacrimation, increased skeletal muscle
tone, and spontaneous movement!"?. The choice of anesthetic strategy in patients with
coronary heart disease (CHD) undergoing major noncardiac surgery is becoming an
increasingly important issue as the population ages. This is because general anesthesia
is associated with a risk of perioperative cardiac complications and death, and this risk
is much higher in people with CHD. Perioperative cardiac complications including
myocardial infarction (MI) have been reported in around 15% of patients with CHD
who undergo noncardiac surgery"*, although even higher rates have been described
in some studies®. Furthermore, preoperative CHD is associated with an appro-
ximately 6-fold increased odds of reintubation following surgery under general
anesthesiall. It is thus essential to utilize strategies that maintain hemodynamic
stability, adequate oxygenation and a good analgesic effect while minimizing the risk
of perioperative ischemia, and this requires a multidisciplinary approachl~..
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Recommendations have been made regarding the perioperative medical management
of CHD in patients undergoing noncardiac surgery!’l. The type of anesthesia used may
also affect perioperative cardiac outcomes in patients!'!l.

Propofol is an intravenous anesthetic agent that is widely used for the induction and
maintenance of general anesthesia. However, propofol has various effects on the
cardiovascular system including a decrease in blood pressure!™'*, impaired cardiac
contraction”, and (rarely) the induction of arrhythmial'“l. Propofol has also been
reported to compromise cardiovascular function in patients with CHD!". A study of
12 patients with CHD found that propofol anesthesia was associated with an increase
in heart rate, reductions in arterial blood pressure, myocardial blood flow, and
myocardial oxygen consumption, and in one patient an elevation in myocardial lactate
production. This latter finding and the observation of ischemic electrocardiogram
(ECG) changes during propofol anesthesial'’! suggest that propofol can induce
myocardial ischemia in at-risk patients.

Etomidate is an alternative intravenous anesthetic agent that has a rapid onset and a
short duration of action. There is published evidence that etomidate may have smaller
effects on the cardiovascular system than propofol. For example, when compared with
propofol, etomidate has been reported to cause smaller reductions in blood pressure,
heart rate, arterial elastance, and systemic vascular resistance during the induction of
anesthesial”*’. However, some studies have concluded that propofol may have
advantages over etomidate with regard to minimizing the stress response and
alleviating ischemic ECG changes!"”?!l. Thus, further research is needed to establish
which of these agents is preferable in patients with CHD.

The aim of the present study was to compare hemodynamic function and
cardiovascular event rate between etomidate- and propofol-based anesthesia in
patients with CHD undergoing major noncardiac surgery.

MATERIALS AND METHODS
Study design and patients

This prospective, randomized clinical trial enrolled consecutive patients with stable
CHD undergoing major noncardiac surgery at the Department of Anesthesiology,
Shenzhen People’s Hospital, Guangdong Province, China between July 2014 and
December 2015. The inclusion criteria were: (1) Age 52-88 years; (2) American Society
of Anesthesiologists grade II or III; (3) A clinical history of stable angina pectoris or
myocardial infarction; (4) Angiographically-confirmed stenosis of > 50% in at least one
coronary artery; (5) Cardiac function graded as New York Heart Association class I or
II; (6) Scheduled for major gastrointestinal, hepatobiliary, or thyroid surgery; and (7)
Expected duration of hospitalization > 24 h. The exclusion criteria were: (1) Scheduled
for emergency surgery or cardiac surgery; (2) Congenital heart disease, rheumatic
heart disease, cardiomyopathy, valvular disease, or significant left ventricular
hypertrophy; (3) Myocardial infarction, percutaneous coronary intervention, or other
serious cardiopulmonary dysfunction in the previous 3 mo; (4) Dysfunction of the
liver, kidney, or adrenal cortex; (5) History of abnormal bleeding; (6) Adverse
reactions to propofol or etomidate; (7) Implanted cardiac pacemaker; (8) Hypertension
of grade 3 or above; (9) Hypotension or shock; (10) Body mass index > 30 kg/m? and
(11) Participation in another study that might interfere with the endpoints of the
current trial.

The study was approved by the Ethics Committee of Shenzhen People’s Hospital
(LL-KT-2014211) and conducted according to the Declaration of Helsinki. All patients
provided written informed consent after having been provided with detailed
information about the study aims, procedures, and risks. ChiCTR1900025174. The trial
was registered in Chinese Clinical Trial Registry on August 15, 2019 (ChiCTR
1900025174) and is available at http:/ /www.chictr.org.cn/showproj.aspx?proj=42063.

Randomization and grouping

The patients were randomly allocated to receive either etomidate/remifentanil-based
or propofol/remifentanil-based general anesthesia. Randomization was performed
using a computer-generated random number table and sequentially numbered,
opaque, sealed envelopes. Concealment was maintained until the patient had arrived
in the operating theater, at which point the consulting anesthetist opened the
envelope. All patients, data collectors, and data analyzers were blinded to the type of
anesthesia used.
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Calculation of sample size

For this superiority trial, a 10% difference in the rate of myocardial ischemia between
groups was regarded as clinically relevant based on previous studies!”*'!. Assuming
an alpha of 5% and a test power of 0.8, power analysis indicated that a difference of
10% would be detected with a total sample size of 160 (or 80 per group). Assuming a
loss to follow-up of 20%, each group would need to include 100 patients at enrolment.

Anesthesia and monitoring

The same main anesthetist (Dr Li) was present at all the operations, and all procedures
were performed by the same surgical team. The patients were admitted the day before
surgery and fasted for at least 8 h before the operation. Some patients continued to
receive an antihypertensive agent (captopril) until the morning of surgery. On arrival
in the operating theater, an intravenous catheter was inserted into a large forearm
vein, and standard monitoring was initiated including non-invasive arterial blood
pressure (Datex-Ohmeda, Helsinki, Finland) and bispectral index (BIS; Aspect Medical
Systems, Newton, MA, United States) monitoring. Vital parameters such as heart rate
(HR), systolic blood pressure (SBP), diastolic blood pressure (DBP), and mean arterial
pressure (MAP) were assessed at regular intervals.

Patients in both groups received oral midazolam (0.04 mg/kg; Enhua
Pharmaceutical Co. Ltd., Xuzhou, China) at least 1 h before induction of anesthesia. An
infusion of remifentanil (4 pg/kg; Renfu Pharmaceutical Group Co. Ltd., Yichang,
China) was started during pre-oxygenation via a face mask, and anesthesia was
induced 3 min later by the administration of cisatracurium (0.2 mg/kg; Jiangsu
Hengrui Pharmaceutical Co. Ltd., Lianyungang, China) with either etomidate (0.3
mg/kg; Enhua Pharmaceutical Co. Ltd.; etomidate group) or propofol (2.0 mg/kg;
Fresenius Kabi, Uppsala, Sweden; propofol group). The trachea was intubated, and
mechanical ventilation was started with a tidal volume of 8 mL/kg, a ventilatory
frequency that maintained end-tidal Pco, between 35 and 45 mmHg, and a fraction of
inspired oxygen (FIO,) of 1.0 (PhysioFlex closed-circuit anesthesia machine, Dréger,
Liibeck, Germany).

Baseline hemodynamic data were recorded after at least 5 min without further
changes in HR or arterial pressure. The BIS was maintained at a value of 45-60 to
achieve a suitable depth of anesthesia with very low awareness possibility. The
remifentanil infusion was continued and increased in increments of 0.05 mg/kg/min
if one of the following occurred: Sudden increase in HR or arterial pressure by > 20%,
sweating, or spontaneous movements.

For maintenance of anesthesia in the propofol group, 1% propofol (1.5-3.0 pg/mL)
was administered by target-controlled infusion (Alaris Pk syringe pump, Cardinal
Health, Rolle, Switzerland) according to a modified Marsh pharmacokinetic model (k,,
of 1.21 min™; plasma mode using real weight) starting at an initial target concentration
of 1.0 pg/mL and increasing at a rate of 0.5 pg/mL each minute until a plasma
concentration (Cp) of 2.5 pg/mL was attained. In the etomidate group, anesthesia was
maintained by the continuous infusion of etomidate emulsion at a constant rate (10-20
pg/kg/min). Intermittent bolus injections of cisatracurium were used to maintain full
muscle relaxation. No other anesthetic agents were administered until 30 min before
the operation finished.

Thirty minutes before the end of surgery, 0.1 mg fentanyl and 50 mg flurbiprofen
were administrated intravenously, and the cisatracurium infusion was stopped. Five
minutes before the end of the operation, 3 mg granisetron was administrated by
intravenous injection. The infusion of remifentanil and etomidate/propofol was
stopped at the end of surgery. Neostigmine was used to reverse residual muscle
relaxation after spontaneous respiration had recovered. Awakening was considered as
the moment when the patient opened their eyes after being called by their name.
Extubation was performed when the following conditions were met: Recovery of the
cough and swallowing reflexes; recovery of consciousness and awakening; tidal
volume > 6 mL/kg; respiratory rate 12-30 times/min; head elevation for > 2 s; and
normal BP, HR, and ECG findings.

Measurement of clinical variables

SBP, DBP, HR, ST-T interval, and BIS were recorded immediately before the induction
of anesthesia (T;), 3 min after the anesthetic was injected (T;), immediately after
tracheal intubation (T,), 3 min after tracheal intubation (T,), and 5 min after tracheal
intubation (T,). The levels of cardiac troponin I (¢cTnl) were measured before the
induction of anesthesia and 24 h after surgery to determine the extent of any
myocardial injury.
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The patients were followed for 24 h. The primary endpoints were the occurrence of
cardiovascular events (bradycardia, tachycardia, hypotension, ST-T segment changes,
and ventricular premature beats) during anesthesia and cTnl level at 24 h. The
secondary endpoints were hemodynamic parameters (SBP, DBP, MAP, and HR), BIS
and use of vasopressors during anesthesia.

Statistical analysis

SPSS 15.0 (SPSS Inc., Chicago, IL, United States) was used for data analyses, and
Microsoft Excel and Word (Microsoft Corp., Redmond, WA, United States) were used
to generate graphs and tables. Measurement data were tested for normality using the
Kolmogorov-Smirnov test. Quantitative data are expressed as the mean + SD and were
compared between groups using Student’s t-test with Bonferroni correction.
Categorical data are presented as 1 (%) and were compared between groups using the
chi-squared test or Fisher’s exact test. P < 0.05 was taken to indicate statistical
significance.

RESULTS

Baseline clinical characteristics of the study participants

Among 100 patients screened for eligibility, 15 were excluded because they did not
meet the inclusion criteria, and 5 were excluded because they refused to participate
(Figure 1). Therefore, a total of 80 patients were included in the final analysis, with 40
patients in each group. There were no significant differences between groups in sex,
age, height, weight, or type of surgery (Table 1).

Primary endpoints

The incidences of bradycardia, hypotension, ST-T segment changes, and ventricular
premature beats during anesthesia were significantly higher in the propofol group
than in the etomidate group (P < 0.05 for all; Table 2). The incidence of tachycardia did
not differ significantly between groups (Table 2). cTnl levels in the propofol and
etomidate groups were comparable both before the induction of anesthesia (0.009 +
0.003 ng/mL and 0.010 + 0.001 ng/mL, respectively) and 24 h after surgery (0.012 +
0.005 ng/mL and 0.011 £ 0.002 ng/mL, respectively).

Secondary endpoints
There were no significant differences between the propofol and etomidate groups in
HR, SBP, DBP, or MAP immediately before the induction of anesthesia (Table 3). Both
groups exhibited reductions in HR, SBP, DBP, and MAP following the induction of
anesthesia, but these changes were more prominent in the propofol group (Table 3).
When compared with the etomidate group, the propofol group had significantly lower
HR at 3 min after anesthetic injection and immediately after tracheal intubation, lower
SBP at 3 min after anesthetic injection, and lower DBP and MAP at all four time points
after the induction of anesthesia (P < 0.05 for all; Table 3).

None of the observed changes in HR required intervention. All cases of hypotension
(a decrease in MAP to < 70% of the baseline value) were successfully treated with
single injections of phenylephrine or ephedrine. Notably, vasopressor use was
significantly higher in the propofol group than in the etomidate group during the
induction and maintenance periods (P < 0.001 for both ephedrine and phenylephrine
use; Table 4).

The BIS values were not significantly different between the propofol and etomidate
groups at all time points (Table 5).

DISCUSSION

An important finding of the present study was that the incidences of bradycardia,
hypotension, ST-T segment changes, and ventricular premature beats in patients with
CHD undergoing noncardiac major surgery were significantly higher for propofol-
based general anesthesia than for etomidate-based anesthesia. Furthermore, in
comparison with the etomidate group, the propofol group had significantly lower HR,
SBP, DBP, and MAP at various time points after the induction of anesthesia.
Additionally, vasopressor use was significantly more in the propofol group than in the
etomidate group during the induction and maintenance periods. The above data
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Table 1 Baseline clinical characteristics of the study participants

Propofol group (n = 40) Etomidate group (n = 40) Pvalue

Male sex, 1 (%) 21 (52.5%) 23 (57.5%) 0.651
Age (years), mean + SD 56.7 + 6.6 53.6+6.1 0.452
Weight (kg), mean + SD 64.6+125 664+16.3 0.084
Height (cm), mean + SD 165.7 £11.9 163.4 £13.3 0.732
Type of surgery, n (%)

Gastrointestinal 26 (65.0%) 23 (57.5%) 0.946
Hepatobiliary 8 (20.0%) 10 (25.0%) 0.783
Thyroid 6 (15.0%) 7 (17.5%) 0.562

SD: Standard deviation.

Table 2 Incidences of cardiovascular events during anesthesia

Propofol group (n = 40) Etomidate group (n = 40) P value
Bradycardia, 1 (%) 11 (27.5%) 3(7.5%) 0.037
Tachycardia, n (%) 1(2.5%) 3(7.5%) 0.615
Hypotension, 1 (%) 17 (42.5%) 4 (10.0%) 0.027
ST-T segment changes, 1 (%) 8 (20.0%) 2(5.0%) 0.029
Ventricular premature beats, n (%) 11 (27.5%) 3 (7.5%) 0.041

JBaishideng®

suggest that etomidate-based anesthesia may be preferable to propofol-based
anesthesia in patients with CHD undergoing noncardiac major surgery.

Monitored anesthesia care is frequently considered a means to increase safety when
anesthetists are confronted with a patient who has complex cardiac physiology. This is
understandable because general anesthesia is known to be associated with a risk of
perioperative cardiac complications, and this risk is particularly high in patients with
CHDFL In part, the risks of general anesthesia in patients with CHD may be related to
their hemodynamic effects. In the present study, the reductions in HR, SBP, DBP, and
MAP during the induction of anesthesia were significantly greater for propofol
(supplemented by remifentanil) than for etomidate (supplemented by remifentanil).
Our findings are in good agreement with previous research indicating that propofol
decreases blood pressure!'>'! and impairs cardiovascular function in patients with
CHD!""*] whereas etomidate is associated with smaller inhibitory effects on
hemodynamics in patients with CHD"*l. Notably, etomidate has also been reported
to cause less hemodynamic instability than propofol in the setting of congenital heart
disease and impaired cardiac function™!.

Adult patients with CHD are now surviving longer than ever before, and it is
becoming increasingly apparent that even the simplest coronary lesions can be
associated with long-term complications. A previous study concluded that propofol
anesthesia was associated with decreases in arterial blood pressure, myocardial blood
flow, and myocardial oxygen consumption and (in one case) an increase in myocardial
lactate production*, while another described ischemic ECG changes during propofol
anesthesia’l. These previous findings suggest that propofol-based general anesthesia
might induce myocardial ischemia in certain patients with CHD. In the present
analysis, propofol-based anesthesia was associated with significantly higher
incidences of bradycardia, hypotension, ST-T segment abnormalities, and ventricular
premature beats than etomidate-based anesthesia, implying that etomidate may be
associated with a lower risk of these cardiovascular events than propofol, perhaps
because etomidate is associated with better hemodynamic stability than propofol***1.
Although there is some evidence that propofol may have advantages over etomidate
with regard to reducing the stress response and minimizing ischemic ECG
changes”?], our results suggest that ST-T segment abnormalities and other
cardiovascular events occur less frequently for etomidate than for propofol during the
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Table 3 Comparison of hemodynamic parameters between groups

Before anesthesia 3 min after anesthetic  Just after tracheal 3 min after tracheal 5 min after tracheal
induction injection intubation intubation intubation
Heart rate
(beats/min)
Propofol group 82.6+9.1 589+7.1 66.5+9.7 63.2+6.7 68.9+88
Etomidate group ~ 79.0 £7.3 71.3+93 76.5+6.9 713 £ 6.4 76.8 £5.2
P value 0.223 0.012 0.044 0.253 0.072
SBP (mmHg)
Propofol group 1327124 89.4+16.3 100.2 +13.1 93.1+17.4 103.8 +13.2
Etomidate group ~ 129.6 +17.2 100.3 +£19.3 117.5+12.9 112.3 +16.4 121.5+153
P value 0.813 0.041 0.112 0.214 0.712
DBP (mmHg)
Propofol group  76.7+18.7 62.9+16.3 721+16.7 68.6 £17.2 70.9 +18.4
Etomidate group ~ 79.0 £16.1 73.0+16.4 90.8 £20.2 91.2+16.3 82.2+154
P value 0.60 0.009 0.008 0.02 0.01
MAP (mmHg)
Propofol group ~ 92.6+18.7 68.9+16.1 76.5+16.5 86.2+18.2 80.8 +18.2
Etomidate group ~ 95.1+17.2 80.2+16.7 96.3 +22.5 93.5+16.4 89.8 +15.5
P value 0.69 0.007 0.043 0.012 0.018

Data are presented as the mean + SD (1 = 40 in each group). DBP: Diastolic blood pressure; MAP: Mean arterial pressure; SBP: Systolic blood pressure.

Table 4 Comparison of vasopressor use between groups

Ephedrine use (mg) Phenylephrine use (ug)

Induction Maintenance Induction Maintenance
Propofol group 70+1.6 9.8+3.2 175+38 151+1.6
Etomidate group 3120 2611 6.2+13 7521
P value <0.001 <0.001 <0.001 <0.001

Data are presented as the mean + SD (1 = 40 in each group).

JBaishideng®
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induction of anesthesia.

Etomidate, an imidazole-derived ultrashort-acting nonbarbiturate hypnotic, is
frequently used to induce anesthesia in critically ill patients because of its
hemodynamic safety, rapid onset, and short duration of action™. However, although
etomidate offers the advantage of minimizing hypotension that can cause coronary
hypoperfusion, dysrhythmia, and cardiac arrest, a previous clinical study reported
that induction of anesthesia with etomidate rather than propofol was associated with
increased 30 d mortality and cardiovascular morbidity after noncardiac surgery as
well as a prolonged duration of hospitalization™. It is possible that some of the effects
reported in this earlier study resulted from a suppression of adrenocortical function by
etomidate”). However, this prior study was retrospective and the patients were not
randomized to etomidate- or propofol-based anesthesia, so the results may have been
influenced by confounding factors. Indeed, other investigations did not find a longer
duration of hospital stay or increased mortality for etomidate-based anesthesia than
for propofol-based anesthesial**’.

The present study did not detect any notable increase in c¢Tnl level at 24 h after
surgery in either the propofol or etomidate group. Nevertheless, we would
recommend postoperative troponin monitoring in all patients with known
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Table 5 Comparison of bispectral index values between groups

Before anesthesia 3 min after anesthetic  Just after tracheal 3 min after tracheal 5 min after tracheal
induction injection intubation intubation intubation

Propofol 97.0+1.7 46921 475415 462+12 468+1.8

group

Etomidate 97.4+1.20 472417 465+15 443+14 450+13

group

P value 0.91 0.29 0.38 0.32 043

Data are presented as the mean + SD (1 = 40

in each group).

Assessed for eligibility (7 = 100)

Excluded (n = 20)

Not meeting inclusion criteria (7 = 15)
Refused to participate (7 = 5)

Allocated to groups (7 = 80)

Etomidate group (7 = 40)

Y

Propofol group (7 = 40)

—>| Lost to follow-up (7 = 0)

—>{ Lost to follow-up (7 = 0)

Included in analysis (7 = 40)

Included in analysis (7 = 40)

Figure 1 Flow chart of patient selection.
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cardiovascular risk who are undergoing major surgery, as suggested by others™-*.
Without early postoperative monitoring of troponin, physicians would be likely to
miss 2/3 of the MlIs that occur, and asymptomatic Mls carry the same high risk of 30 d
mortality as symptomatic MIst™.

Our study has several limitations. First, the sample size was small, so the study may
have been underpowered to detect some real differences between groups. Second, this
was a single-center study, so the generalizability of the findings is not known. Third,
the follow-up period was only 24 h, so longer-term outcomes such as duration of
hospital stay, cardiovascular morbidity, and 30 d mortality were not evaluated.
Fourth, as with any observational study, unknown confounding factors may have
influenced the results.

CONCLUSION

For patients with CHD undergoing noncardiac major surgery, etomidate-based
anesthesia may be preferable to propofol-based anesthesia due to a lower incidence of
cardiovascular events and smaller hemodynamic changes.

ARTICLE HIGHLIGHTS

Research background
The choice of anesthetic strategy in patients with coronary heart disease (CHD)
undergoing major noncardiac surgery is becoming an increasingly important issue as
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the population ages.

Research motivation

Perioperative cardiac complications including myocardial infarction have been
reported in around 15% of patients with CHD who undergo noncardiac surgery. It is
thus essential to utilize strategies that maintain hemodynamic stability, adequate
oxygenation, and a good analgesic effect while minimizing the risk of perioperative
ischemia, and this requires a multidisciplinary approach.

Research objectives
To compare hemodynamic function and cardiovascular event rate between etomidate-
and propofol-based anesthesia in patients with CHD.

Research methods

This prospective, randomized clinical trial enrolled consecutive patients with stable
CHD undergoing major noncardiac surgery. The patients were randomly allocated to
receive either etomidate/remifentanil-based or propofol/remifentanil-based general
anesthesia.

Research results
The final analysis included 40 patients in each group. The incidences of bradycardia,
hypotension, ST-T segment changes, and ventricular premature beats during

anesthesia were significantly higher in the propofol group than in the etomidate group
(P <0.05 for all).

Research conclusions

In patients with CHD undergoing noncardiac major surgery, etomidate-based
anesthesia was associated with fewer cardiovascular events and smaller hemodynamic
changes than propofol-based anesthesia.

Research perspectives

In the future, a large prospective randomized study will definitively address the effect
of etomidate on postoperative outcomes in patients with coronary heart disease
undergoing major noncardiac surgery.
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