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ISystematic Review and Meta-Analysis

Etomidate versus propofol for sedation in
gastrointestinal endoscopy

A systematic review and meta-analysis of outcomes
Ji Taek Hong, MD#*®, Sung-Wook Park, MDP

Abstract

Background: Propofol is increasingly being used for sedation in gastrointestinal endoscopy; however, owing to its side eﬁ@
an alternative drug is needed. We aimed to compare the safety, satisfaction, and efficacy outcomes of etomidate versus propofol
in patients undergoing gastrointestinal endoscopy, including advanced endoscopic procedures.

Methods: We systematically searched Embase, PubMed, Cochrane Central Register of Controlled Trials, CINAHL (via EBSCO),
China National Knowledge Infrastructure, and Web of Science (1946-April 2020) databases for randomized controlled trials
of gastrointestinal endoscopy (upper gastrointestinal endoscopy, colonoscopy, and advanced endoscopy) using etomidate or
propofol as sedatives. We pooled odds ratios (ORs) for the safety profile and patient and anesthesiologist satisfaction using mixed-
effects conditional logistic models and standardized mean differences for efficiency outcomes using random-effects models.

Results: Twenty-four studies involving 3875 patients were included. Compared with propofol, etomidate resulted in significantly
reduced apnea (OR: 0.22; 95% confidence interval [Cl]: 0.13-0.37; P < .001), hypoxemia (OR: 0.43; 95% Cl: 0.35-0.54; P <
.001), hypotension (OR: 0.20; 95% CI: 0.11-0.36; P < .001), and bradycardia (OR: 0.52; 95% Cl: 0.30-0.91; P = .02) but led to
increased myoclonus (OR: 8.54; 95% Cl: 5.20-14.01; P < .001) and lowered anesthesiologist satisfaction (OR: 0.60; 95% Cl:
0.39-0.91; P = .02).

Conclusion: Etomidate may be a good alternative to propofol for gastrointestinal endoscopy, especially advanced endoscopy.
Etomidate appears to be safe as an inducer for hemodynamically unstable patients or older adult patients undergoing

gastrointestinal endoscopy.

Abbreviations: Cl = confidence interval, OR = odds ratio, RCT = randomized controlled trial, WMD = weighted mean difference.
Keywords: anesthesia, endoscopy, hemodynamic, intravenous anesthetic agent, respiratory stability

1. Introduction

Sedation is preferred over anesthesia during gastrointestinal
endoscopy to minimize patient discomfort and allow examination
in a stable state.!'*! To successfully implement therapeutic endos-
copy, the selection of an appropriate sedative is crucial for patient
safety, patient and physician satisfaction, and maximum efficacy.
Currently, the most commonly used sedatives are midaz-
olam and propofol. In a 2006 survey in the US, midazolam and
propofol were used for endoscopy in approximately 75% and
25% of the patients, respectively.*! In a 2016 South Korean sur-
vey, propofol was used for gastroscopy in approximately 54 %
of cases.l’! Propofol has amnesic characteristics, the advantage
of a short recovery time due to rapid induction of sedation,
and high metabolic clearance but also has side effects such as
hypotension, respiratory depression, and injection pain./*~!
Additionally, because of the narrow therapeutic window,
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propofol can induce an unintentional deep sedation state, and
there is no antagonist. Especially in high-risk procedures and
therapeutic endoscopy requiring a long procedure time, the
demand for propofol is inevitably high, causing concerns about
dose-dependent side effects.!'”) Contrarily, etomidate has been
used as a relatively stable drug to induce anesthesia in hemody-
namically unstable patients and is being considered as an alter-
native to propofol.

Meta-analyses on the 2 drugs are scarce; most of the stud-
ies are from China, and none have included advanced endo-
scopic procedures. Recently, studies comparing the 2 drugs for
diagnostic endoscopy and advanced endoscopic procedures
have demonstrated different results. Thus, we conducted a
meta-analysis to compare the safety, patient and anesthesi-
ologist satisfaction, and efficacy of propofol and etomidate
for optimal sedation in gastrointestinal endoscopy, including
advanced endoscopy.
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2. Methods

This systematic review and meta-analysis were conducted
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines.!""! The protocol for this
systematic review was prospectively registered with PROSPERO
(CRD42020184276).

2.1. Literature search and selection

The following databases were systematically searched:
Embase, PubMed, the Cochrane Central Register of Controlled
Trials, CINAHL (via EBSCO), China National Knowledge
Infrastructure, and Web of Science (from 1946 to April 2020).
Supplementary data and clinicaltrials.gov for unpublished tri-
als were assessed for potentially eligible studies, including a
manual search among conference proceedings between 2001
and 2020.

The keywords used were “colonoscopy” OR “colonoscopies”
OR “colonoscopes” OR “endoscopy” OR “diagnostic” OR
“procedure” OR “technique” OR “advanced” OR “EUS” OR
“ERCP” OR “EMR” OR “ESD” OR “endoscopic submucosal
dissection” OR “FNA” OR “endoscopic ultrasound” OR “endo-
scopic retrograde cholangiopancreatography” OR “endoscopic
mucosal resection” OR “fine needle aspiration” OR “interven-
tion” OR “gastrointestinal” OR “gastroscopy.” The results were
combined with search terms for the sedatives used (“etomidate”
AND “propofol”). Additionally, the reference lists from the
retrieved articles were manually searched to identify any missed
studies. No language restrictions were applied. For non-English
papers, we consulted a professional translator.

Both authors independently reviewed the titles and
abstracts of all identified and relevant citations that were
aggregated and categorized using EndNote X8 (Thomson
Reuters, New York, NY). The inclusion criteria were as fol-
lows: prospective randomized controlled trials (RCTs); studies
including adults aged >18 years who underwent a scheduled
elective outpatient gastrointestinal endoscopy; studies com-
paring a propofol-based sedative regimen with an etomi-
date-based regimen; and studies assessing the incidence of
sedation-related side effects, satisfaction, or efficacy measures
as outcomes of interest. We excluded the following studies:
non-RCTs, reviews, nonclinical studies, conference abstracts,
and case observations; studies with groups that received eto-
midate plus propofol or propofol plus etomidate; studies
reporting the results of a combination of various endoscopic
procedures (upper gastrointestinal endoscopy, colonoscopy,
and advanced endoscopy); and studies not reporting at least
1 outcome of interest.

2.2. Outcome measures

The primary outcome was the safety profile of etomidate and
propofol (hypotension, bradycardia, myoclonus, hypoxemia,
and apnea). Secondary outcomes were satisfaction or efficacy
(patient satisfaction, anesthesiologist-reported satisfaction, and
procedure time) (see Table S1, Supplemental Digital Content,
http://links.lww.com/MD/1434).

2.3. Data extraction and quality assessment in individual
studies

Both authors extracted the following data independently from
each study: author names, journal, year of publication, country
of origin, study population, sample size, study design, patient
characteristics (age, sex), sedative characteristics (sedative reg-
imen, protocol, administrator), and primary and secondary
study outcomes (number of adverse events per group, time of
measurement, satisfaction). Any disagreements in trial eligibility
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or data extraction between the 2 authors were resolved via con-
sensus. Data were collected from all studies for the full analysis
set.

2.4. Methodological quality appraisal

Both authors independently evaluated the methodolog-
ical quality of all included trials according to the Cochrane
Collaboration’s Risk of Bias assessment tool Version 2!!?! using
the following methodological parameters: randomization
process, deviations from intended interventions, missing out-
come data, measurement of the outcome, selection of appro-
priate reported findings, and overall risk of bias (see Figure
S1, Supplemental Digital Content, http://links.lww.com/MD/
1437).

2.5. Quality assessment and risk of bias

Both authors performed this analysis independently using
the Cochrane risk-of-bias tool. Disagreements were resolved
through discussions. We recorded the method used to gener-
ate the randomization schedule and conceal treatment allo-
cation; whether blinding was implemented for participants,
personnel, and outcome assessment; and whether there was
evidence of incomplete outcome data and selective reporting
of outcomes.

2.6. Data synthesis and statistical analyses

Data analyses were performed using Review Manager Version
5.3 (RevMan v 5.3, The Cochrane Collaboration, Oxford,
UK) and Comprehensive Meta-Analysis 3.3.070 (Biostat,
Englewood, NJ)." We also performed 2 additional sets of
sensitivity analyses: meta-analyses of only older patients and
meta-analyses excluding studies with older adults and patients
with obesity. A weighted random-effects meta-analysis was
performed to compare etomidate with propofol.l'* The rela-
tive risk of each outcome was used as the primary outcome
measure. The results were presented as forest plots. I values
were used to evaluate the heterogeneity. An I*> value > 50%
was considered significantly heterogeneous. Publication bias
was tested using funnel plots, and P < .05 was considered sig-
nificant (see Figure S2, Supplemental Digital Content, http://
links.lww.com/MD/I438). In this study, ethical approval was
not necessary because the included data were based on pre-
viously published articles, and no original clinical data were
collected or utilized.

3. Results

3.1. Study and patient characteristics

Figure 1 shows the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis flow diagram for the selection pro-
cess. The initial search strategy identified 16,163 citations. We
excluded 11,423 studies by eliminating duplicates and irrele-
vant studies. After a full-text review of the remaining 64 reports,
we identified 24 studies that met the inclusion criteria.l'>3% The
characteristics of the included RCTs are presented in Table 1.
These studies were published between 2006 and 2020 and inves-
tigated a total of 3875 patients: 1913 received etomidate and
1962 received propofol. Twelve studies involved esophagogas-
troduodenoscopy (2640 patients), 5 involved colonoscopy (534
patients), and 7 involved advanced endoscopy (701 patients). Of
the 7 studies involving advanced endoscopy, 4 included endo-
scopic retrograde cholangiopancreatography (347 patients),
2 included endoscopic ultrasonography (168 patients), and 1
involved a mixture of advanced endoscopy procedures (186
patients).
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram of assessment procedures.

3.2. Primary outcome (adverse events)

1.3.2. Myoclonus. Twenty studies (3445 patients) were
analyzed. Overall, the etomidate group had a significantly
higher proportion of patients with myoclonus than did the
propofol group (255/1719 [14.8%] vs 28/1726 [1.6%]; odds
ratio [OR]: 8.54; 95% confidence interval [CI]: 5.20-14.01; P <
.001; Fig. 2). Subgroup analysis indicated significantly increased
myoclonus in the etomidate group compared with the propofol
group for each subgroup (upper gastrointestinal endoscopy,
colonoscopy, and advanced endoscopy) (Fig. 2).

2.3.2. Apnea. Eleven studies (1900 patients) were analyzed.
Overall, the etomidate group had a significantly lower side
effect of apnea than did the propofol group (25/946 [2.64%]
vs 82/954 [8.60%]; OR: 0.22; 95% CI: 0.13-0.37; P < .001;
Fig. 2). A low level of heterogeneity across the studies was noted
(> = 0%; P = .85). Subgroup analysis indicated significantly
decreased apnea with the etomidate group compared with the
propofol group for all subgroups.

www.md-journal.com

3.3.2. Hypoxemia. Sixteen studies (3205 patients) were
analyzed. Overall, the etomidate group had a significantly
lower hypoxemia side effect than did the propofol group
(182/1599 [11.38%] vs 335/1606 [20.86%]; OR: 0.45; 95%
CI: 0.36-0.55; P < .001; Fig. 2). A low level of heterogeneity
across the studies was noted (I> = 0%; P = .83). Subgroup
analysis indicated that etomidate provided significantly
decreased hypoxemia compared with propofol for advanced
endoscopy (OR 0.34; 95% CI 0.16-0.69; P = .003) and upper
gastrointestinal endoscopy (OR 0.46; 95% CI 0.36-0.58; P
< .001), but no difference was found for colonoscopy (OR
0.44; 95% CI 0.15-1.29; P = .14). The I* was 0% both for
upper gastrointestinal endoscopy and colonoscopy and 9% for
advanced endoscopy.

4.3.2. Hypotension. Twenty studies (3428 patients) were
analyzed. Overall, the etomidate group had a significantly
lower hypotension side effect than did the propofol group
(92/1711 [5.38%] vs 298/1717 (17.36%); OR: 0.20; 95%
CIL: 0.11-0.36; P < .001; Fig. 2). A high level of heterogeneity
across the studies was noted (I> = 70%; P < .001). Subgroup
analysis indicated significantly decreased hypotension with
the etomidate group compared with the propofol group for
all subgroups (upper gastrointestinal endoscopy, colonoscopy,
and advanced endoscopy) (Fig. 2). The I was 82%, 55%, and
0% for upper gastrointestinal endoscopy, colonoscopy, and
advanced endoscopy, respectively.

5.3.2. Bradycardia. Thirteen studies (1521 patients) were
analyzed. Overall, the etomidate group had a significantly
lower bradycardia side effect than did the propofol group
(34/760 [4.47%] vs 70/761 [9.20%]; OR: 0.52; 95% CI:
0.30-0.91; P = .02; Fig. 2). Heterogeneity across the studies
was noted (I = 23%; P = .21). However, subgroup analysis
indicated no significant difference in bradycardia between
the propofol and etomidate groups for each subgroup (upper
gastrointestinal endoscopy, colonoscopy, and advanced
endoscopy).

3.3. Secondary outcomes (anesthetic performance)

1.3.3. Patient satisfaction. Twelve studies (2620 patients)
were analyzed. No significant difference was observed in patient
satisfaction between the propofol and etomidate groups (OR:
1.071; 95% CI: 0.710-1.614; P = .745; Fig. 3); heterogeneity
was observed across the studies (I? = 43.2%; P = .062).

2.3.3. Anesthesiologist satisfaction. Four studies (1615
patients) were analyzed, all on upper gastrointestinal
endoscopy. The etomidate group had a significantly lower
physician satisfaction than did the propofol group (688/805
[85.47%] vs 729/810 [90%]; OR: 0.60; 95% CI: 0.39-0.91;
P = .02; Fig. 3); heterogeneity was observed across the studies
(I =36%).

3.3.3. Procedure time. Seventeen studies (3110 patients)
were analyzed. No overall difference in procedure time was
observed between propofol and etomidate (weighted mean
difference [WMD]: -0.03min; 95% CI: -0.17-0.12; P = .71;
Fig. 3). Heterogeneity across the studies was noted (I = 18%;
P = .24). However, subgroup analysis indicated that etomidate
had a significantly shorter procedure time than did propofol for
advanced endoscopy (WMD: -2.15 min; 95% CI: -4.11--0.19;
P = .03; Fig. 3) but a longer procedure time for colonoscopy
(WMD: 1.40min; 95% CI: 0.13-2.68; P = .03; Fig. 3); no
difference was found for upper gastrointestinal endoscopy
(WMD: 0.00min; 95% CI: 0.07-0.08; P = .91; Fig. 3). I was
0% for both upper gastrointestinal endoscopy and colonoscopy
and 17% for advanced endoscopy.
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A B

Etomidate  Propofol Odds Ratio Odds Ratio Etomidate  Propofol ©Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-, Random, 5% Ci Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
7.21EGD 5.1.1EGD
Chen 2017 o e 12 80 28% 0.03[0.00,066) ——————————— Chen 2017 o &0 T80 34% .08 (0,00, 1.06]
Chun 2018 2 10 26 100 56% 0.08 0,01, 0.25] —_— Chun 2018 3100 11100 121% 0.25[0.07, 0.93]
Gua2017a 4 & 12 80 B3% 0.29 [0,09, 0.94] —] Guo 2017a 360 4 80 95% 0.74[0.16, 3.44]
Guo 20176 & 200 4200 6% 152 (042, 5.45] 1T Liu 20170 1o 6 30 55% 0.14[0.02, 1.23]
Li2018 1100 zZ 100 35% - Meng 2016 6 50 550 128% 1.23(0.35, 4.32]
Liu 20176 130 12 30 40% - Subtotal (95% CIj 300 0 434%  0.39[0.45.1.06]
Meng 2016 6 50 44 50 63% Total events 13 3
Min 2018 2 64 19 64 55% — Heterogeneity: Taw = 0.51; Chir = 6,89, df = 4 (P = 0.14), F = 42%
Shen 2015 10 355 7 30 69% 146 [0.55, 3.89] S Test for overall effect: Z = 185 (P = 0.06)
Xiao 2018 9 150 42 150 T75% 0.16 [0.08, 0.35] —
Subtotal (35% CI) 1169 W74 B45%  0.17[0.06, 0.48) - 8.1.2 Colonoscopy
Total events. 1 180 Lee JM 2018 3 100 1 100 51% 3.06 [0.31, 29.95] N
Heterogenaity. Tau = 2.01; Chi* = 48.34, of = @ (P < 0.00001), ¥ = 62% Tokiu 2009 0 30 10 30 33% 003[000,058) ——————
Test for overall effect: Z = 3.45 (P = 0.0005) Wang 2011 2w 3030 Ti% 0.64 (0,10, 4.15] —
Subtotal (85% CI) 160 160 15.6% 0.46 [0.04, 5.10] —i——
7.2.2 Colonoscopy Total events 5 4
Lee JM 2018 15 62 26 62 T5% 044 [0.20, — Heterogeneity: Taw = 3.07; Chir = 6.44, df = 2 (P = 0.04); F = 69%
Lee JM 2019 7 0 4z 100 7% 051028, — Test for overall effect Z = 0.63 (P = 0.53)
Toklu 2008 2 £ 16 0 5% 0.06 (0.0 R
g 2011 2 % 5 0 51% 0.20 (0,04, 1.02] — [XE Jldunﬂdcndunuw
Sublotal (85% CI) 222 222 257%  0.31[0.15,065] - Han 51 2019 52 3 4 51% 0.33[0.03, 3.26) R
Total events. 45 Kim MG 2017 n 64 12 64 184% 0.60[0.32, 2.02) -
Heterogeneity: Tau' = 0.30; Chi' = 6.64, ur- 3(P=008) 1= 55% Liu 2020 2 40 3 40 73% 065[0.10,4.11] —t
Test for overall effect: Z = 3.07 (P = 0.002) Park CH 2018 3 e 5 63 102% 0.57 (0.3, 2.50] — 1
Song JC 2015 o 40 o 40 Not estimable
7.2.3 Advanced endoscopy Subtotal (35% CI) 300 301 410% 0.67 [0.34, 1.33] -
Han 512018 [} 4 4 27% 0.11[0.01, 205] - Toal svnts 16
Kim MG 2017 0 s 3 64 26% 0.14 (0,01, 269] — eneity: Tau* = 0.00; Chi* = .55, o :s(P 091 F=0%
Liu 2020 o a0 6 40 27% 0.07 (0.00, 1.21] Teat o avarah st 221 15 (P = 0.25)
Park CH 2018 4 64 10 63 63% 0.35(0.10, 1.19]
Song JC 2015 1 40 1 40  29% 1.00 [0.08, 16 56] I E— Total (85% CI) T80 TE1 100.0% 0.52 [0.30, 0.91) ’
W 2017 o 2 2 20 25% 0.18 [0.01, 4.01] _— Total events 34 70
Sublotal (95% C1) 320 321 197%  0.26[0.11,0.64) - Heterogeneity: Tau® = 0.21; Chi*= 14.35, df = 11 (P = 0.21); = 23% T o 5 000
Total events 5 Test for overall effect: Z = 2.30 (¢ H 1 1 1
Heterogeneity: Tau* = 0.00; Chi* =288, df = w 0.75) 1= 0% Test for subgroup differences: Chi = 0.7, df = 2 (P = 0.68), = 0% Fawvours [etomidate] Favours [propofol]
Test for overall effect: Z = 25 (P = 0.003)
Total ($5% CI) 1711 1717 100.0% 0.20 [0.11, 0.36] -
Total events. 52 &3
Heterogeneity: Tau = 1.02; Chir = 63,63, df = 19 (P < 0.00001); ' = 70% o
5.35 (P < 0.00001)
Test for subgroup differances: Chit = 0.92, df = 2 (P = 0.63), k= 0% Favours [etomidate] Favours [propofol]
Etomidate  Propofol Odds Ratic Odds Ratio Study or Subgrou Etomidate  Propofol Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI P Events Total Events Total Weight M-H, Random, 9% CI M-H, Random, 85% CI
13.21 EGD 6.3.1 EGD
Chen 2017 B 60 0 60 26%  18.59[1.10, 347.61) —— Chun 2018 19100 33 100 108% 0.46 025, 0.91] —
Chun 2018 9 100 0 100 26%  2087[120, 38363 - Guo 20176 25 200 43 200 159% 0.520.30, 0.89] —
Guo 2014 9 40 0 40 26%  24.43[1.37 43581) — Li2018 o1 2 100 7% 051024, 1.171] —
Gua 2017a 15 60 1060 46% 1967 [250, 154.47) - Liu2017a o 7z 5 73 05% 0.09[0.00, 1.58] e
Gua 2017b 9 200 2 200 70%  466(100,2187) - Meng 2018 0 50 4 50 05% 0.10[0.01,1.95] e
Liu 2017a 72 0 72 27% 139.16(8.30, 2331.95] R Shen 2015 45 385 77 360 285% 0.53[0.35, 0.60] -
Liu 20170 16 30 1 30 44% 3314 [3.98 275.73) - Xiao 2018 &1 150 08 150 209% 0.36 [0.23, 0.58] -
Meng 2016 15 50 150 4B% 2100265, 186.45] e Xu 2015 o 100 4 100 05% 0.110.01, 2.01] e
Shen 2015 16 355 3 360 8.3% 582[1862, 19.45) Ea— Subtotal (95% CI) "2 1133 854% 0.45 [0.36, 0.58] +
Xiao 2018 12150 0 150 27%  27.17[159,463.1§) T — Total events 162 285
Au 2015 22 100 5 100 11.5% 5.36 [1.94, 14.80] o Heterogeneity: Tau® = 0.00; Chit = 5.05, df = 7 (P = 0.65); I = 0%
Subtotal (95% CI) 1217 1223 548%  10.79[5.98, 19.47] <> Test for overall effect: Z = 6.56 (P < 0.00001)
Heterogeneity: Taw* = 0.09; Ch = 10.93, df = 10 (P = 0.36) I = 8%
Test for overall effect Z = 7 B3 (P < 0.00001) 6.3.2 Colonoscopy
Lee JM 2018 2 62 5 B2 16% 0.38[0.07, 2.04) D
13.2.2 Colonoscopy Lee JM 2018 2 100 4 100 16% 0.49[0.08, 2.74] .
Lee JM 2016 0 62 1090 45%  1173[1458479) Wang 2011 1w z 30 o8% 0.46 [0.04, 5.63] e
Lee JM 2018 12 100 4 100 98%  327[102 1052 —— Subtotal (95% CI) 192 192 3% 0.4 [0.15,1.29] -
Toklu 2009 20 30 0 30 26% 118.10[661, 214663] - Total events 5 "
Subtotal (95% CI) 182 192 17.0%  11.91[1.64,86.61] " Heterogeneity: Taw = 0.00; Chic = 0,05, df = 2 (P = 0.88); F = 0%
Total events 4z —— Test for overalleffect Z = 1.49 (P, 0.14)
Heterogeneity: Taw* = 2.02; Ch¥ = .08, df = 2(P 0.05); F = 67%
Test for overall effect Z = 2.45 (P = 0.01) suumnm-mm,
Han 51 2018 02 M 08% 0.51[0.05, 5.67] —_—T
13.2.3 Advanced endoscopy Kim MG 2017 4 3 20 64 35% 0.15[0.05, 0.46] e
Han 52019 1182 0 94 27% 2667[1.55.45061] Park CH 2018 0 64 16 B3 59% 0.54[0.23,1.31] —
Karis h 2020 2 30 0 30 23% 535025 116.31] N Song JC 2015 a4 o 40 Not estimabie
Kim MG 2017 22 84 B 64 128% 387 [149,8.04] Wu 2017 a 20 1 20 04w 0.32 [0.01, 5.26] —
Park CH 2018 4 & 2 8 B0%  203(0351152) - Subtotal (95% CI) 280 281 106%  0.34[0.46,0.69] -
Song JC 2015 140 0 40 21%  3.08[012,77.80] I Total events 15
W 2017 T 0 20 25% 2278(120,43258] I R Heterogeneity: Tau® = 0.08; Chit = 3:51 ur :!(P 0.35), F=8%
Subtotal (95% G} 310 I 284% 422208, 857 T Test for overal effect 2 = 2.95 (P,
Total events 47
Heterogeneity: Tau® = 0.00; Chi* = 4.03, df = 5 (P = 0.54), ' = 0% Total (95% CI) 1599 1606 100.0%  0.45[0.36,069] +
Test for overall effect: Z = 3.98 (P < 0.0001) Total svents
eletogenety. Tout = 0.00. Ghe = 3,00, df « 14 (P = 0531 = 0%
Total (35% CI} e 1726 1000%  B.54[5.20,14.01) - Test for overall effect Z = 7.40 (P < 0,00001) 000 e ot ropel
Total events 255 28 Test for subgroup differences: Chi = 0.86, df = 2 (P = 0.72), F= 0% avours [elomidate] Favours [propol
Heterogenety: Tau’ = 0.28, Chi' = 25,41, df = 18 (P = 0.15); I'= 25%
Test for overal effect: Z = .48 (P < 0.00001) Soo N 1000
Test for subgroup differences: Chit = 4 20, df = 2 (P = 0.12), K= 52.3%

01 1
Favours [etomidate] Favours [propofol]

Etomidate Propofol 0dds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 85% CI M-H, Random, 95% CI
521 EGD
Chen 2017 o 80 8 B0 115%  005[0.00,081] —_—
Guo 20172 380 9 60 117%  030[0.08,016 —
Liu 20170 0 8 30 114%  0.04[0.00,079]
Meng 2016 7 50 21 50 248% 022[0.08, 060] —
Shen 2015 0 38 0 380 Not estimable
Xiao 2018 0 150 0 150 Nt estimable
Subtotal (95% C1) 705 TIO 592%  0.17[0.08,0.35] -
Total events 10 4
Helerogeneity: Chi* = 2 48, df = 3 (P = 0.48); I = 0%
Test for overall effect: Z = 4.82 (P < 0.00001)
5.2.2 Colonoscopy
Baniheshem 2015 0 43 2 47 32%  021[001,4.48) —_—T
Toklu 2009 9 30 19 30 181%  0.25[0.08,073) ——
Sublotal (95% CI} 7 TT A% 0.24[0.08,067) -
Total events 2

Heterogeneiy: Chir = 0.01, ur—up 0.02); I'= 0%
Test for overall effect Z = 2.73 (P = 0.005)

5.2.3 Advanced endoscopy

Kim MG 2017 0 B4 164 20%  033[0.01.821) —_—T
Park CH 2018 6 B84 14 63 174% 036[013,101] ——

Song JC 2015 0 40 LI Mot estimable

Sublotal (85% CI} 168 167 19.5%  0.36[0.13,0.86] -

Total events 6 15

Hetarogeneity: Chir = 0,00, df = 1 (P = 0.85); =
Test for overall effect: Z = 2,05 (P = 0.04)

Total (95% CI} 346 954 100.0%  0.22(0.13,037) *

Total events. 25 &2 ' . . .
neity: Chit = 3 36, df = 7 (P = 0.85), 5= 0%

Test for verall sffect Z = 5.9 (P < 0.00001 oot ool Favours propofol |

Test for subgroup differences: GV = 146, df = 2 (P = 0.48). F'= 0% ours fslomidate] Favours [propolcl

Figure 2. Forest plot of randomized controlled trials on the safety profile of etomidate and propofol. (A) Hypotension. (B) Bradycardia. (C) Myoclonus. (D)
Hypoxemia. (E) Apnea. Cl = confidence interval.

4. Discussion in significantly reduced apnea or hypoxemia, hypotension, and
Our meta-analysis found no significant overall difference in ~ bradycardia but increased myoclonus.
procedure time or patient satisfaction between etomidate and Based on the analysis of endoscopy type, no/low heteroge-

propofol. However, compared with propofol, etomidate resulted ~ neity was found for procedure time, apnea, and hypoxemia in
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A

Group Study Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit Z-Value p-Value
Advanced Han SJ 2019 0.764 0453 1.287 -1.011 0.312 =
Advanced Kim MG 2017 1.740 0925 3273 1.717 0.086 i
Advanced Park CH 2018 0492 0.087 2786 -0.802 0.423
Advanced Song 2015 1.000 0452 2.214 0.000 1.000 ——
Advanced Karis h 2020 0423 0112 159 -1.270 0.204
Advanced 0935 0589 1486 -0.284 0.777
Colono Lee JM 2018 6.536 0.763 55.988 1.713  0.087 -
Colono Lee JM 2019 1.812 0682 4.811 1193  0.233 -+
Colono 2374 0851 6619 1652 0.098 ""
EGD Meng 2016 0.102 0.005 1952 -1515 0.130
EGD Xiao 2018 0.331 0.013 8.193 -0.675 0.500 b
EGD Guo 2017b 0497 0.045 5531 -0568 0.570 =
EGD Chun 2018 3.996 1.080 14.790 2075 0.038 ——T
EGD 0.715 0.120 4278 -0.367 0.713 ‘?
Overall 1.071 0710 1614 0326 0.745
0.01 01 1 10 100
Favours [propofol] Favours [etomidate]
B
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chun 2018 53 100 58 100 31.6% 0.82 [0.47, 1.43] .
Guo 2017b 174 200 188 200 23.5% 0.43[0.21, 0.87] -
Shen 2015 329 355 339 360 29.5% 0.78 [0.43, 1.42] =
Xiao 2018 132 150 144 150 15.5% 0.31[0.12, 0.79] I
Total (95% CI) 805 810 100.0% 0.60 [0.39, 0.91] <>
Total events 688 729 ) ) ) )
Heterogeneity: Tau® = 0.07; Chi® = 4.70, df = 3 (P = 0.20); I = 36% ' T Y 1
0.01 0.1 1 10 100

Test for overall effect: Z = 2.39 (P = 0.02)

Cc

Favoﬁrs [propofol]  Favours [etomidate]

Etomidate Propofol Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
4.21 EGD
Chen 2017 52 016 60 517 031 60 375%  003[-0086,0.12] L
Chun 2018 474 155 100 464 149 100 92% 0.10[-0.32,0.52] T
Guo 2017b 477 16 200 485 173 200 13.5% -0.08[-0.41,0.25] 1
Liu 2017b 201 108 30 218 95 30 0.1% -1.70[-6.85,3.45] -1
Shen 2015 474 171 3556 486 183 360 18.1% -0.12[-0.38,0.14] 1
Xiao 2018 48 201 150 4.87 173 150 9.1% -0.07[-0.49, 0.35] )
Xu 2015 65 15 100 66 1.3 100 105% -0.10[-0.49,0.29] 1
Subtotal (95% CI) 995 1000 98.1%  0.00 [-0.07, 0.08]

Heterogeneity: Tau? = 0.00; Chiz = 2.48, df = 6 (P = 0.87); I = 0%
Test for overall effect: Z =0.12 (P = 0.91)

4.2.2 Colonoscopy

Baniheshem 2015 1143 4.85 43 991 217 47 08%
Lee JM 2018 29.73 1223 62 2946 1604 62 0.1%
Lee JM 2019 2861 11.39 100 27.71 13.88 100 0.2%
Tokllu 2009 2076 7.22 30 1893 572 30 02%
Subtotal (95% CI) 235 239 1.3%

Heterogeneity: Tau® = 0.00; Chi* = 0.36, df = 3 (P = 0.95); I = 0%
Test for overall effect: Z =2.16 (P = 0.03)

4.2.3 Advanced endoscopy

Han SJ 2019 242 158 92 285 1538 94 0.1%
Kim MG 2017 1291 932 64 1556 1029 64 0.2%
Liu 2020 214 144 40 212 91 40 0.1%
Park CH 2018 168 87 64 217 133 63 0.1%
Song JC 2015 209 84 40 204 92 40 0.1%
Wu 2017 452 113 20 445 124 20 0.0%
Subtotal (95% CI) 320 321 0.7%

Heterogeneity: Tau® = 1.01; Chi*=6.01,df =5 (P = 0.31); F = 17%
Test for overall effect: Z =2.15 (P = 0.03)

Total (95% Cl} 1550 1560 100.0%
Heterogeneity: Tau® = 0.01; Chiz = 19.47, df = 16 (P = 0.24); I’ = 18%
Test for overall effect: Z=0.37 (P =0.71)

Test for subgroup differences: Chi*=9.29, df = 2 (P = 0.010). I = 78.5%
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Figure 3. Forest plot of satisfaction or efficacy of etomidate and propofol. (A) Patient-reported satisfaction. (B) Anesthesiologist-reported satisfaction. (C)

Procedure time. Cl = confidence interval.

all types of endoscopies (esophagogastroduodenoscopy, colo-
noscopy, and advanced endoscopy); no/low heterogeneity was
found for myoclonus and bradycardia only in advanced endos-
copy. Importantly, the etomidate group showed safer results
than the propofol group for hypotension and apnea in all sub-
group analyses of esophagogastroduodenoscopy, colonoscopy,

and advanced endoscopy. In esophagogastroduodenoscopy and
advanced endoscopy, similar results were found for hypoxemia.
In colonoscopy, procedure time increased in the etomidate
group. However, the etomidate group showed a decrease in pro-
cedure time in advanced endoscopy, with etomidate being safer
than propofol for sedation and comparable in efficacy.
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To date, only 1 meta-analysis has analyzed 6 studies between
2009 and 2016 comparing etomidate and propofol.*” However,
all but 1 study had a relatively small sample size (<100), and
both gastroscopy and colonoscopy were analyzed together. The
majority of the studies were conducted in China; moreover,
inaccessible/unpublished articles and missing data can bias the
pooled effect. Therefore, we additionally manually searched
extensive databases, including CINAHL and China National
Knowledge Infrastructure, through exhaustive and contempo-
rary searches for all possible RCTs. We believe ours is the first
meta-analysis to analyze the efficacy and safety of etomidate
and propofol by endoscopy type, including advanced endos-
copy. Our results were mostly consistent with those of previ-
ous meta-analyses (patient satisfaction, apnea, hypoxemia, and
myoclonus) but did show a few differing results (hypotension).
The different types of endoscopies showed high heterogeneity,
except advanced endoscopy, which showed no heterogeneity. In
contrast to a previous meta-analysis,*”! we found that etomidate
caused hypotension less frequently than propofol. This is consis-
tent with other reports. 64042

Because etomidate also had safer results than propofol for
apnea, hypoxemia, hypotension, and bradycardia, it is consid-
ered safe as an inducer in hemodynamically unstable patients
and may be considered an alternative to propofol.*3* Propofol
is preferred for shorter procedures because it is a better inducer
than etomidate with fewer side effects, faster action, and faster
recovery.=#1 Therefore, we suggest that etomidate be the sed-
ative of choice for advanced endoscopy with long procedure
times; its side effects may be reduced with pretreatment agents
or by combining it with other sedatives. The combined use of
propofol and etomidate in gastroscopy can be effective!*l; the
use of combination drugs in advanced endoscopy can be consid-
ered, yet further research is needed.

Lee et al reported that although patients receiving etomidate
did not show a significant difference in procedure time from those
receiving propofol, the patients who received etomidate presented
with more frequent body movements during the procedure and
had more frequent side effects that interfered with the procedure
than did those who received propofol, making the procedure
more difficult for the assistant/nurse than for the endoscopist.??!
In our meta-analyses, similar results were seen in the colonos-
copy subgroup analysis of 4 studies."”??) Contrastingly, in our
meta-analyses, the procedure time for etomidate was decreased in
advanced endoscopy. Of the 6 studies analyzed, 5 did not show
a significant difference,>227% and only 1 study (Park et al)
showed a significant decrease in the etomidate group.**! When
that was excluded as leave-1-out, there was no significant differ-
ence between the 2 groups, and heterogeneity was reduced from
17 to 0%. Thus, further research is required, and an appropriate
drug should be selected according to the patient’s age and general
condition and the American Society of Anesthesiology score.

Our study had limitations. First, we excluded the analy-
sis of etomidate and propofol combinations; combined use
can reduce individual quantities of propofol and etomidate,
thus reducing the side effects of each drug. Therefore, fur-
ther research is needed for optimal sedation. Second, no
analysis of sedation administrators was conducted; anes-
thesiologists administered sedation in 6 studies,!!¥-17:20:35:37]
nurses — trained and certified in advanced cardiac life sup-
port — administered anesthesia in 5 studies,?!?>2426271 and
the remainder were insufficiently reported. Administrators
of sedation vary — nurses, endoscopists and physicians, and
gastroenterologists — and may have different levels of train-
ing. Furthermore, different sedation levels may be exhibited
depending on the administration method. Therefore, our
results need to be interpreted with caution. Third, although
etomidate and propofol were being evaluated, other pretreat-
ment agents may cause various side effects. Fourth, although
the meta-analysis largely included healthy adults, elderly
(>60 years old) and obese individuals were included. The

www.md-journal.com

majority of the results of our sensitivity analyses, excluding
the older adult and obese patients and including only older
adult patients, did not show any significant difference com-
pared with our overall results (see Table S2, Supplemental
Digital Content, http://links.lww.com/MD/I435 and Table
S3, Supplemental Digital Content, http://links.lww.com/MD/
1436). Our meta-analysis demonstrated that etomidate was
safer than propofol for sedation and comparable in efficacy,
even for the older adult population.

In conclusion, etomidate can be a good alternative to the
conventional sedative, propofol, for sedation in gastrointestinal
endoscopy, especially advanced endoscopy. Further studies on
the efficacy and safety of pretreatment agents and combinations
of sedatives are needed.
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