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Abstract
Rapid sequence intubation (RSI) is a commonly used technique for critically ill patients requiring emergency
intubation, and the choice of induction agent is crucial for minimizing peri-intubation morbidity and
maintaining hemodynamic stability. The most commonly used induction agents are etomidate and
ketamine, although controversy remains about their effectiveness and safety. Therefore, this systematic
review and meta-analysis compared the efficacy and safety of etomidate versus ketamine for endotracheal
intubation in critically ill patients. Randomized controlled trials (RCTs) published between 2000 and May
2026 were systematically searched in PubMed, The Cochrane Library, and ScienceDirect. The included
studies compared etomidate with ketamine for emergency endotracheal intubation in critically ill adults. We
analyzed data with RevMan 5.4 and Mantel-Haenszel random-effects models and calculated risk ratios (RRs)
with 95% confidence intervals (CIs). Seven RCTs involving 5234 patients were included in the final analysis.
No significant difference was observed between etomidate and ketamine regarding 28-day mortality (RR
1.01; 95% confidence interval (CI) 0.93-1.10; p=0.84), cardiac arrest (RR 0.91; 95% CI 0.62-1.34; p = 0.64),
failed intubation (RR 1.09; 95% CI 0.68-1.76; p=0.71), or vasopressor requirement (RR 1.27; 95% CI 0.94-
1.72; p=0.13). Sensitivity analyses suggested possible hemodynamic differences between the two agents,
which should be interpreted cautiously, and etomidate was relatively cardiovascularly stable in some
analyses. Overall, etomidate and ketamine showed similar efficacy and safety for endotracheal intubation in
critically ill patients. No statistically significant differences were observed between the two agents in
mortality, cardiac arrest, failed intubation, or vasopressor use. Thus, clinicians should choose the induction
agent on a case-by-case basis, based on patient, hemodynamic, and clinician-specific factors. Randomized
trials in selected critically ill patient populations should be conducted on a larger scale.
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Introduction And Background
Critically ill patients frequently require endotracheal intubation for airway protection and respiratory
support in emergency departments and intensive care units [1]. Rapid sequence intubation (RSI) is
commonly performed to provide rapid airway control in critically ill patients. Still, it is associated with many
peri-intubation complications such as hypotension, hypoxemia, cardiovascular collapse, and cardiac arrest
[2,3]. Therefore, the type of induction agent is essential for minimizing peri-intubation complications and
maintaining hemodynamic stability [4]. Common induction agents include etomidate and ketamine, often
selected for rapid sequence intubation because of their relatively favorable hemodynamic effects and their
use in critically ill patients [4,5].

Etomidate has long been the agent of choice for inducing anesthesia in hemodynamically unstable patients,
owing to its minimal cardiovascular depression and ability to preserve blood pressure [6]. But because of
transient adrenal suppression and the possibility of affecting outcomes in the critically ill, questions have
been raised about its safety [7]. Ketamine, by contrast, has sympathomimetic and bronchodilatory effects
that can be beneficial during intubation in patients with hemodynamic instability or bronchospasm [8,9].
However, in patients with septic shock, endogenous catecholamine release may already be maximal,
potentially attenuating the sympathomimetic effects of ketamine and allowing its intrinsic cardiovascular
depressant effects to predominate. Consequently, ketamine may cause hypotension and, in severe cases,
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contribute to cardiovascular collapse [10]. Several studies have compared etomidate and ketamine for
endotracheal intubation, yielding conflicting results regarding peri-intubation mortality and complications
[11,12].

While several studies and meta-analyses have examined the comparative effectiveness of these induction
agents, the evidence has been inconsistent, and newer studies have emerged, necessitating a new synthesis
of the literature. Thus, this systematic review and meta-analysis aimed to compare the efficacy and safety of
etomidate versus ketamine for endotracheal intubation in critically ill patients. The primary objective was to
compare 28-day mortality between critically ill patients undergoing emergency endotracheal intubation
with etomidate versus ketamine. Secondary objectives were to compare rates of failed intubation, cardiac
arrest, and need for vasopressor support between the two induction agents.

Review
We conducted this meta-analysis to compare ketamine with etomidate for endotracheal intubation in
critically ill patients. This review was conducted in accordance with the Preferred Items for Systematic
Reviews and Meta-analyses (PRISMA) guidelines, and the protocol was registered on PROSPERO
(CRD420261384591) [13].

Search strategy
We used three main databases, including PubMed, Cochrane, and ScienceDirect, to search for articles
relevant to our study. We used keywords combined with the Boolean operators AND and OR. The search
strategy for PubMed was '(((ketamine) AND (etomidate)) AND (endotracheal intubation)) OR (emergency
endotracheal intubation)' and the search strategy for ScienceDirect was '((ketamine) AND (etomidate) AND
((endotracheal intubation) OR (emergency endotracheal intubation)))’. For Cochrane, the search strategy
looked like '(ketamine): ti, ab,kw AND (etomidate): ti, ab,kw AND (endotracheal intubation): ti, ab,kw OR
(emergency endotracheal intubation): ti, ab,kw'. We searched for articles from 2000 to May 2026. For
PubMed, we used the randomized controlled trials filter; for Science Direct, we used the research article and
trials filters on Cochrane. We also searched the reference lists of the included articles for any relevant
articles.

Eligibility criteria
Our review used specified eligibility criteria to screen articles for inclusion. The inclusion criteria consisted
of studies with critically ill participants over 18 requiring emergency endotracheal intubation with ketamine
and etomidate as interventions and comparators. Studies were included if they were randomized controlled
trials (RCTs) published in English after 2000.

Similarly, studies were excluded if participants had contraindications to etomidate or ketamine, cardiac
arrest, known pregnancy, or were not directly comparing etomidate and ketamine. Studies were excluded if
they were cohort studies, case reports, cross-sectional studies, reviews, scientific abstracts, or unpublished
trials.

Screening, selection, and data extraction
All articles retrieved using our search strategies across various databases were screened. Initially, duplicates
were removed using the EndNote duplicate checker. The remaining articles underwent title and abstract
screening, during which we removed all irrelevant articles. The remaining articles were searched for full text,
and those with full-text availability were screened against our eligibility criteria for inclusion. External help
was sought where required during the review. The whole process was carried out independently by two
reviewers, and any dispute between the reviewers regarding the inclusion of an article was resolved with the
help of a third reviewer.

Data extraction was carried out independently by one reviewer and reviewed by another author. The data
extracted included study ID, sample size, study location, study design, Sample age, gender ratio, study
objectives, baseline characteristics, details of interventions and comparators (including dosage and
duration), and outcome data.

Quality assessment
Cochrane's risk-of-bias assessment tool for trials (Risk of Bias 2 (ROB2), Cochrane Collaboration,
Copenhagen, Denmark) was used to assess the quality of the included RCTs. The tool consists of five
domains and one overall domain. A study was classified as high risk if any domain was high risk and at least
two domains had some concerns. A study with overall concerns had one domain with concerns; the
remaining domains were low risk. Low risk was assigned to studies in which all domains were low risk of bias
[14].

Data synthesis
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We used Review Manager (RevMan), Version 5.4 (The Cochrane Collaboration, Copenhagen, Denmark;
2020) [15] to analyze the pooled and extracted data. For dichotomous variables, we used risk ratios as the
outcome measure. The Mantel-Haenszel random-effects model was used throughout the study for all
dichotomous variables. A 95% confidence interval was used, and statistical significance was considered if
the p-value was below 0.05. I2 was the measure of statistical heterogeneity, with I2>40% considered
significant. I2<25 was considered low, 26-50 was considered mild, 51-75 was considered moderate, and
>75% was considered high. Forest plots were used to present the results for all the outcomes. Subgroup
analysis and funnel plots to assess publication bias could not be conducted due to limited data availability
and a limited number of trials, respectively. A leave-one-out sensitivity analysis was conducted to rule out
potential sources of heterogeneity.

Results
We initially identified 2574 articles from our three databases using the above-mentioned keywords. The
articles were imported into EndNote to remove duplicates (78). Out of the remaining 2496 articles, 2423
were deemed irrelevant. The full text of five articles could not be found, and, finally, selection criteria were
applied to the 68 remaining articles, of which 61 were removed for reasons listed in the flowchart. There was
confusion about whether to include unpublished trials, as the previous meta-analysis had included them,
but we decided not to. This review consisted of seven published RCTs [12,16-21]. The entire screening
process is summarized in the PRISMA flowchart in Figure 1.

FIGURE 1: PRISMA flowchart for study screening and selection
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

Characteristics of Studies
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We included seven trials [12,16-20] in the final analysis. Three of them were conducted in the United States,
one each in India, France, the Netherlands, and Thailand. Two studies reported age as the median, while
five trials reported age as the mean. This review consisted of 5234 participants, of whom 2000 (38.2%) were
women. In the studies, 0.2-0.3 mg/kg was the common dosage for etomidate and 1-2 mg/kg for ketamine,
while one used 0.5 mg/kg. In the review, 2676 (51.1%) participants received etomidate, while 2558 (48.9%)
received ketamine for induction of anesthesia before endotracheal intubation. The characteristics have been
summarized in Table 1.

Study Location Age
Sample size
(number of
participants)

Females
(number of
participants)

Etomidate dose
(number of
participants)

Ketamine dose
(number of
participants)

Agarwal D
et al. 2025
[16]

India
Mean (SD) Ketamine: 70.5
(14.9); Etomidate: 73.2
(12.6)

80 33 0.2-0.3 mg/kg (40) 1-2 mg/kg (40)

Casey JD et
al. 2025 [17]

USA (6 EDs
and 8 ICUs)

Median (IQR) Ketamine: 60
(45-69); Etomidate: 60 (44–
69)

2365 990 0.3 mg/kg (1189) 2.0 mg/kg (1176)

Jabre P et
al. 2009 [18]

France (12
EDs and 65
ICUs)

Mean (SD) Ketamine: 59
(19); Etomidate: 57 (18)

469 189 0.3 mg/kg (234) 2.0 mg/kg (235)

Matchett G
et al. 2022
[19]

USA
Mean (SD) Ketamine: 55.4
(16); Etomidate: 55.8 (15.2)

791 303
0.2-0.3 mg/kg
(396)

1-2 mg/kg (395)

Punt C et al.
2014 [21]

Netherlands
(ICU)

Mean (SD) Ketamine: 67
(13); Etomidate: 66 (14)

301 117
0.2-0.3 mg/kg
(161)

0.5 mg/kg (140)

Srivilaithon
W et al.
2023 [12]

Thailand
(ED)

Mean (SD) Ketamine: 70.5
(14.9); Etomidate: 73.2
(12.6)

260 107
0.2-0.3 mg/kg
(130)

1-2 mg/kg (130)

Upchurch
CP et al.
2018 [20]

USA (ED)
Median (IQR) Ketamine:
37.1 (26.6-53.5); Etomidate:
39.8 (26-57)

968 261 0.3 mg/kg (526) 1-2 mg/kg (442)

TABLE 1: Characteristics of the included studies
Data are presented as mean (standard deviation (SD)) or median (interquartile range (IQR)), as reported in the original studies. Sample size and female
participants are presented as number (n). Age values in parentheses indicate the SD or IQR. Drug doses are presented as dose (mg/kg), and the values
in parentheses indicate the number of participants (n) receiving that dose.

ED=emergency department; ICU=intensive care unit.

Risk of Bias

All of the included trials were high quality, that is, low risk of bias, except the study by Agarwal et al. (2025)
[16], which had a high risk of bias due to some concerns in domain 2: the trial was single-blinded, and there
was potential for differences in various co-interventions between groups. Similarly, the risk of selective
reporting could not be excluded for this trial as there was no trial registration number or published protocol.
A summary of the risk of bias is provided in Figure 2.
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FIGURE 2: Summary of risk of bias
Risk of bias assessment of the included studies using the Cochrane Risk of Bias 2 (RoB 2) tool. D1=Bias arising
from the randomization process; D2=Bias due to deviations from intended interventions; D3=Bias due to missing
outcome data; D4=Bias in measurement of the outcome; D5=Bias in selection of the reported result. Green (+)
indicates low risk of bias, yellow (−) indicates some concerns, and red (×) indicates high risk of bias.

Mortality at 28 Days

Mortality was assessed at 28 days and reported by all included trials, with 753 events in the etomidate group
and 723 in the ketamine group. The analysis showed no significant difference in mortality between the two
groups, with no observed heterogeneity (RR 1.01; 95% CI 0.93-1.10; p=0.84). I2=0%. The forest plot for this
is shown in Figure 3.

FIGURE 3: Forest plot for mortality

Need for Vasopressor Support

Although the numbers showed that the need for vasopressor support after induction differed between the
two groups, the analysis showed no substantial difference in this outcome between etomidate and ketamine,
and the observed heterogeneity was high, i.e., I2=90% (RR 1.27; 95% CI 0.94, 1.72, p=0.13). The forest plot
for this outcome is given in Figure 4.

 

2026 Umar et al. Cureus 18(9): e116406. DOI 10.7759/cureus.116406 5 of 9

https://assets.cureus.com/uploads/figure/file/2104821/lightbox_e4007a30ace911f18588676cb371a4fd-file_0000000034f881fb8620b54af4f1ee22.png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/2104828/lightbox_5fef39d076ce11f199e25535488ef4f4-a3.png
javascript:void(0)


FIGURE 4: Forest plot for vasopressor support

Although leave-one-out sensitivity analysis did not reduce heterogeneity, the difference became significant
in favor of ketamine after removing Casey et al. 2025 [17] (RR 1.47; 95% CI 1.08, 1.99; P=0.02; I2=84%).

Cardiac Arrest and Failed Intubation

The risk of cardiac arrest showed no significant difference between the etomidate and ketamine groups, and
the observed heterogeneity was low (RR 0.91; 95% CI 0.62-1.34; p=0.64; I2=19%). The results are shown in
Figure 5.

FIGURE 5: Forest plot for cardiac arrest

Sensitivity analysis showed a significant difference in the risk of cardiac arrest in favor of etomidate, with
no heterogeneity after removal of Upchurch et al. 2018 [20] (RR 0.74; 95% CI 0.58, 0.95, p=0.02).

Similarly, no significant difference was observed between etomidate and ketamine for the failure-to-
intubate outcome, and the statistical heterogeneity was zero (RR 1.09; 95% CI 0.68-1.76; p=0.71). The forest
plot for failed intubations is shown in Figure 6.

FIGURE 6: Forest plot for failed intubations

Discussion
In this systematic review and meta-analysis, seven randomized controlled trials involving 5234 patients were
analyzed to compare the efficacy and safety of intubation with etomidate versus ketamine in critically ill
patients. Overall, there was no difference between the 28-day mortality, risk of cardiac arrest, failed
intubation, or requirement for vasopressor support between etomidate and ketamine. The findings are
consistent with a recent meta-analysis that found no difference in 28-day mortality, cardiac arrest, or
intubation success between etomidate and ketamine in critically ill patients intubated with rapid-sequence
induction [22]. The results of this study indicate similar overall clinical effects of the two induction agents in
rapid-sequence intubation in critically ill adults.
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The lack of any difference in mortality between the two agents is clinically relevant because adrenal
suppression has been a concern with etomidate and has historically raised concerns about its use in
critically ill and septic patients. Previously, studies and systematic reviews did not show any significant
differences in short-term mortality after a single dose of etomidate [12,23]. Likewise, the sympathomimetic
effect and the maintenance of airway reflexes and cardiovascular stability have been regarded as beneficial
effects of ketamine [24]. These findings suggest that the potential adverse effects of either induction agent
should be interpreted in the context of overall clinical outcomes rather than the pharmacologic properties of
the induction agents alone. In critically ill patients, clinical outcomes are multifactorial and may be
influenced by baseline hemodynamic status and the choice of induction agent, among other patient and
procedural factors [25]. 

Similarly, this analysis failed to demonstrate any difference between the intubability of failed intubations
with etomidate versus ketamine, indicating that both are equally effective for intubation success. This is
consistent with previously published systematic reviews and meta-analyses that reported similar success
rates for first-pass intubation with the two induction agents in rapid-sequence intubation [11]. Other
variables that determine the success of intubation include operator experience, patient physiology, airway
difficulty, and the timing of the intervention, which may be more important in the successful control of the
airway in the critically ill patient than the type of induction agent used [1]. Thus, the similar intubation
outcomes observed in this analysis suggest that neither ketamine nor etomidate provides a clear advantage
in terms of airway control when used for induction. The choice of the agent may therefore be better guided
by the patient's physiological condition and the anticipated hemodynamic response rather than by
expectations of improved intubation success alone.

There was no significant difference in post-induction vasopressor use between ketamine and etomidate.
However, the included studies did not provide sufficient data to determine whether patients already
receiving vasopressors before induction experienced increased vasopressor requirements after
administration of either induction agent. This finding is consistent with previous meta-analyses showing
similar vasopressor administration during emergency intubation with ketamine and etomidate [26].
Interestingly, sensitivity analysis revealed that the use of vasopressors was significantly lower with
ketamine after excluding the large study by Casey et al., which may indicate a benefit of ketamine in certain
patient subsets for supporting hemodynamics. Ketamine is a sympathomimetic drug that may be useful for
maintaining blood pressure during induction, particularly in septic and distributive shock patients. Such
positive effects may be less pronounced in those who are very ill, as their catecholamine levels are depleted
in these cases, which may explain the variations between studies. The substantial heterogeneity in
vasopressor requirements reflects differences across the included critically ill populations and study
protocols. Differences in baseline cardiovascular status, shock severity, pre-induction vasopressor exposure,
induction dosing, and resuscitation practices likely contribute to this variability. Importantly, the available
trials did not consistently provide enough information to determine whether patients already receiving
vasopressors before induction required additional vasopressor support after ketamine or etomidate.
Therefore, the pooled estimate should not be interpreted as demonstrating equivalent hemodynamic effects
in all shock states.

The pooled analysis also showed no difference in cardiac arrest rates between the two groups, consistent
with previous meta-analyses of cardiac arrest post-induction in critically ill patients, which found no
difference in cardiac arrest incidence between ketamine and etomidate [22]. However, sensitivity analysis in
the present study favored etomidate after exclusion of the Upchurch et al. study. This finding may be related
to the relatively stable cardiovascular profile of etomidate induction. The rates for the events, however, are
relatively low, and there is some variation across the different sensitivity analyses, suggesting that the true
difference between the two agents in peri-intubation cardiac arrest remains unclear. Although the
sensitivity analysis favored etomidate after excluding one study, this finding should be interpreted
cautiously because cardiac arrest events were relatively infrequent and the result depended on excluding a
single trial. This finding therefore does not establish a definitive cardiovascular safety advantage for
etomidate, but it highlights the importance of considering baseline hemodynamic status when selecting an
induction agent. Therefore, the choice between ketamine and etomidate must be individualized, based on
the patient's characteristics, underlying hemodynamic status, and the clinician's preference.

From a clinical perspective, these findings support an individualized approach to induction-agent selection
during emergency intubation. Although neither ketamine nor etomidate demonstrated clear superiority for
mortality, failed intubation, cardiac arrest, or vasopressor use in the pooled analyses, the sensitivity analyses
and substantial heterogeneity in hemodynamic outcomes suggest that treatment effects may differ across
patient populations. In particular, patients with severe hemodynamic instability or septic shock may require
careful consideration of their underlying cardiovascular and catecholamine status before induction. Thus,
the choice of induction agent should be guided by patient physiology, anticipated hemodynamic response,
and clinician judgment rather than by a universal preference for either agent.

This review has several strengths. Only randomized controlled trials were included to minimize confounding
and selection bias. Moreover, the methodological quality of the studies included in the analysis was overall
high, and the risk of bias was low. Further adding to the power of the analysis and the relevance of the
findings, more recently published large multicenter trials were also included in the meta-analysis. However,
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certain limitations should also be acknowledged. Some secondary outcomes, such as use of vasopressors,
showed significant differences. This heterogeneity could be due to differences in patient populations,
intubation parameters, ketamine doses, outcome definitions, and/or other factors. Furthermore, the small
amount of data available prevented subgroup analyses by severity of illness, trauma, and sepsis. The small
number of studies included in the analysis also prevented a thorough analysis of publication bias.

Conclusions
This systematic review and meta-analysis indicate that endotracheal intubation with etomidate and
ketamine is equally effective and safe in critically ill patients. No significant differences between the two
agents were found in mortality, failed intubation, cardiac arrest, or vasopressor use. The overall evidence
failed to show a clear hemodynamic advantage of one agent over the other. However, the results of the
sensitivity analyses were inconsistent and must be interpreted with caution. Therefore, the selection of
induction agents must reflect the individual patient, hemodynamic status, and the clinician’s experience.
Further RCTs involving larger cohorts of critically ill patients are needed to define the optimal induction
agent better.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data:  Abdul Bari, Tayyamn Tahseen, Aalyan Shafi, Samreen
Gul, Banin Zainab, Muhammad Awais Khan, Danesh Gul, Manqoosh Fatima, Zainab Razia

Drafting of the manuscript:  Abdul Bari, Zeeshan Umar, Tayyamn Tahseen, Samreen Gul, Banin Zainab,
Amna Muhammad younus, Danesh Gul, Manqoosh Fatima

Critical review of the manuscript for important intellectual content:  Abdul Bari, Zeeshan Umar,
Tayyamn Tahseen, Aalyan Shafi, Samreen Gul, Banin Zainab, Amna Muhammad younus, Muhammad Awais
Khan, Manqoosh Fatima, Zainab Razia

Concept and design:  Zeeshan Umar, Aalyan Shafi, Amna Muhammad younus, Muhammad Awais Khan,
Danesh Gul, Zainab Razia

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Zeeshan Umar and Banin Zainab contributed equally and should be considered co-first authors.

References
1. Ahmed A, Azim A: Difficult tracheal intubation in critically ill . J Intensive Care. 2018, 6:49. 10.1186/s40560-

018-0318-4
2. Yang TH, Shao SC, Lee YC, Hsiao CH, Yen CC: Risk factors for peri-intubation cardiac arrest: a systematic

review and meta-analysis. Biomed J. 2024, 47:100656. 10.1016/j.bj.2023.100656
3. Garcia SI, Smischney NJ, Sandefur BJ, D'Andria Ursoleo J, Kelm DJ, Wieruszewski PM: Peri-intubation

cardiovascular collapse during emergency airway management. Pulm Ther. 2025, 11:569-85.
10.1007/s41030-025-00326-x

4. Maia IW, Decker SR, Silva LO, et al.: Ketamine, etomidate, and mortality in emergency department
intubations. JAMA Netw Open. 2025, 8:e2548060. 10.1001/jamanetworkopen.2025.48060

5. Kim J, Jung K, Moon J, et al.: Ketamine versus etomidate for rapid sequence intubation in patients with
trauma: a retrospective study in a level 1 trauma center in Korea. BMC Emerg Med. 2023, 23:57.
10.1186/s12873-023-00833-7

6. Xia Z, Kamra K, Dong J, et al.: Comparison of efficacy and safety of etomidate with other anesthesia
induction drugs for patients undergoing cardiac surgery: a systematic review and meta-analysis of
randomized controlled trials. Heliyon. 2024, 10:e38274. 10.1016/j.heliyon.2024.e38274

7. Gu WJ, Wang F, Tang L, Liu JC: Single-dose etomidate does not increase mortality in patients with sepsis: a
systematic review and meta-analysis of randomized controlled trials and observational studies. Chest. 2015,
147:335-46. 10.1378/chest.14-1012

8. Agrawal A, Shrivastava J: Intravenous ketamine for refractory bronchospasm precipitated by H1N1 infection .

 

2026 Umar et al. Cureus 18(9): e116406. DOI 10.7759/cureus.116406 8 of 9

https://dx.doi.org/10.1186/s40560-018-0318-4
https://dx.doi.org/10.1186/s40560-018-0318-4
https://dx.doi.org/10.1016/j.bj.2023.100656
https://dx.doi.org/10.1016/j.bj.2023.100656
https://dx.doi.org/10.1007/s41030-025-00326-x
https://dx.doi.org/10.1007/s41030-025-00326-x
https://dx.doi.org/10.1001/jamanetworkopen.2025.48060
https://dx.doi.org/10.1001/jamanetworkopen.2025.48060
https://dx.doi.org/10.1186/s12873-023-00833-7
https://dx.doi.org/10.1186/s12873-023-00833-7
https://dx.doi.org/10.1016/j.heliyon.2024.e38274
https://dx.doi.org/10.1016/j.heliyon.2024.e38274
https://dx.doi.org/10.1378/chest.14-1012
https://dx.doi.org/10.1378/chest.14-1012
https://dx.doi.org/10.3389/fped.2014.00024


Front Pediatr. 2014, 2:24. 10.3389/fped.2014.00024
9. Ishimaru T, Goto T, Takahashi J, Okamoto H, Hagiwara Y, Watase H, Hasegawa K: Association of ketamine

use with lower risks of post-intubation hypotension in hemodynamically-unstable patients in the
emergency department. Sci Rep. 2019, 9:17230. 10.1038/s41598-019-53360-6

10. Charlton M, Thompson JP: Pharmacokinetics in sepsis. BJA Educ. 2019, 19:7-13. 10.1016/j.bjae.2018.09.006
11. Sharda SC, Bhatia MS: Etomidate compared to ketamine for induction during rapid sequence intubation: a

systematic review and meta-analysis. Indian J Crit Care Med. 2022, 26:108-13. 10.5005/jp-journals-10071-
24086

12. Srivilaithon W, Bumrungphanithaworn A, Daorattanachai K, et al.: Clinical outcomes after a single
induction dose of etomidate versus ketamine for emergency department sepsis intubation: a randomized
controlled trial. Sci Rep. 2023, 13:6362. 10.1038/s41598-023-33679-x

13. Page MJ, McKenzie JE, Bossuyt PM, et al.: The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021, 372:n71. 10.1136/bmj.n71

14. Sterne JA, Savović J, Page MJ, et al.: RoB 2: a revised tool for assessing risk of bias in randomised trials . BMJ.
2019, 366:l4898. 10.1136/bmj.l4898

15. Review Manager (RevMan). Version (5.4). The Cochrane Collaboration . (2020). Accessed: September 5, 2026:
http://revman.cochrane.org.

16. Agarwal D, Goyal C: Comparative outcomes of etomidate versus ketamine for emergency intubation in
septic patients: a randomized controlled trial. SSR Inst Int J Life Sci. 2025, 11:8348-55.

17. Casey JD, Seitz KP, Driver BE, et al.: Ketamine or etomidate for tracheal intubation of critically ill adults . N
Engl J Med. 2026, 394:1608-20. 10.1056/NEJMoa2511420

18. Jabre P, Combes X, Lapostolle F, et al.: Etomidate versus ketamine for rapid sequence intubation in acutely
ill patients: a multicentre randomised controlled trial. Lancet. 2009, 374:293-300. 10.1016/S0140-
6736(09)60949-1

19. Matchett G, Gasanova I, Riccio CA, et al.: Etomidate versus ketamine for emergency endotracheal
intubation: a randomized clinical trial. Intensive Care Med. 2022, 48:78-91. 10.1007/s00134-021-06577-x

20. Upchurch CP, Grijalva CG, Russ S, et al.: Comparison of etomidate and ketamine for induction during rapid
sequence intubation of adult trauma patients. Ann Emerg Med. 2017, 69:24-33.e2.
10.1016/j.annemergmed.2016.08.009

21. Punt C, Dormans TPJ, Oosterhuis WP, et al.: Etomidate and S-ketamine for the intubation of patients on the
intensive care unit: a prospective, open-label study. Neth J Crit Care. 2014, 18:4-7.

22. Bandyopadhyay A, Haldar P, Sawhney C, Singh A: Efficacy of ketamine versus etomidate for rapid sequence
intubation of critically ill patients in terms of mortality and success rate: a systematic review and meta-
analysis of randomized controlled trials. Clin Exp Emerg Med. 2025, 12:331-41. 10.15441/ceem.24.363

23. Bruder EA, Ball IM, Ridi S, Pickett W, Hohl C: Single induction dose of etomidate versus other induction
agents for endotracheal intubation in critically ill patients. Cochrane Database Syst Rev. 2015, 1:CD010225.
10.1002/14651858.CD010225.pub2

24. Kumar A, Kohli A: Comeback of ketamine: resurfacing facts and dispelling myths . Korean J Anesthesiol.
2021, 74:103-14. 10.4097/kja.20663

25. Russotto V, Tassistro E, Myatra SN, et al.: Peri-intubation cardiovascular collapse in patients who are
critically ill: insights from the INTUBE study. Am J Respir Crit Care Med. 2022, 206:449-58.
10.1164/rccm.202111-2575OC

26. Chilingarashvili G, D'Silva R, Shah A, et al.: Ketamine versus etomidate for rapid sequence intubation in
critically ill adults: A comprehensive systematic review and meta-analysis. Cureus. 2026, 18:e105547.
10.7759/cureus.105547

 

2026 Umar et al. Cureus 18(9): e116406. DOI 10.7759/cureus.116406 9 of 9

https://dx.doi.org/10.3389/fped.2014.00024
https://dx.doi.org/10.1038/s41598-019-53360-6
https://dx.doi.org/10.1038/s41598-019-53360-6
https://dx.doi.org/10.1016/j.bjae.2018.09.006
https://dx.doi.org/10.1016/j.bjae.2018.09.006
https://dx.doi.org/10.5005/jp-journals-10071-24086
https://dx.doi.org/10.5005/jp-journals-10071-24086
https://dx.doi.org/10.1038/s41598-023-33679-x
https://dx.doi.org/10.1038/s41598-023-33679-x
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.1136/bmj.l4898
https://dx.doi.org/10.1136/bmj.l4898
http://revman.cochrane.org
http://revman.cochrane.org
https://iijls.com/currentissue/Etomidate_Ketamine_Emergency_Intubation_Septic.pdf
https://dx.doi.org/10.1056/NEJMoa2511420
https://dx.doi.org/10.1056/NEJMoa2511420
https://dx.doi.org/10.1016/S0140-6736(09)60949-1
https://dx.doi.org/10.1016/S0140-6736(09)60949-1
https://dx.doi.org/10.1007/s00134-021-06577-x
https://dx.doi.org/10.1007/s00134-021-06577-x
https://dx.doi.org/10.1016/j.annemergmed.2016.08.009
https://dx.doi.org/10.1016/j.annemergmed.2016.08.009
https://www.researchgate.net/publication/288696165_Etomidate_and_S-ketamine_for_the_intubation_of_patients_on_the_intensive_care_unit_A_prospective_open-label_study
https://dx.doi.org/10.15441/ceem.24.363
https://dx.doi.org/10.15441/ceem.24.363
https://dx.doi.org/10.1002/14651858.CD010225.pub2
https://dx.doi.org/10.1002/14651858.CD010225.pub2
https://dx.doi.org/10.4097/kja.20663
https://dx.doi.org/10.4097/kja.20663
https://dx.doi.org/10.1164/rccm.202111-2575OC
https://dx.doi.org/10.1164/rccm.202111-2575OC
https://dx.doi.org/10.7759/cureus.105547
https://dx.doi.org/10.7759/cureus.105547

	Efficacy and Safety of Etomidate Versus Ketamine for Endotracheal Intubation in Critically Ill Patients: A Systematic Review and Meta-Analysis
	Abstract
	Introduction And Background
	Review
	Search strategy
	Eligibility criteria
	Screening, selection, and data extraction
	Quality assessment
	Data synthesis
	Results
	FIGURE 1: PRISMA flowchart for study screening and selection
	TABLE 1: Characteristics of the included studies
	FIGURE 2: Summary of risk of bias
	FIGURE 3: Forest plot for mortality
	FIGURE 4: Forest plot for vasopressor support
	FIGURE 5: Forest plot for cardiac arrest
	FIGURE 6: Forest plot for failed intubations

	Discussion

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


