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Abstract 
Objective 

The objective of this review is to evaluate evidence synthesized in systematic reviews regarding the 

various pharmacologic approaches used to prevent myoclonus related to etomidate administration 
during the induction of anesthesia and determine the relative efficacy of each. 

 

Introduction 

Etomidate is the drug of choice when inducing general anesthesia in hemodynamically unstable 

patients. Its use is limited among the general surgical population due to its ability to cause adrenal 

suppression, vomiting, and myoclonus. As one of the most frequent and serious side effects related to 

the administration of etomidate, myoclonus can lead to damage of muscle fibers, myalgias, patient 

discomfort, and be detrimental in patients with low cardiac reserve. Several systematic reviews have 
reported on the effectiveness of various agents individually in reducing mild, moderate and severe 

myoclonus; however, this umbrella review will examine and appraise those reviews to determine the 

most effective pharmacologic approach to attenuate etomidate-induced myoclonus when etomidate is 

administered for the induction of anesthesia.   

 

Inclusion criteria 

All systematic reviews and meta-analyses of randomized controlled trials involving the use of 

pharmacologic interventions to reduce etomidate-induced myoclonus will be included. Studies printed 
in English language and conducted after 1965 will be examined. 

 

Methods 

A systematic search of multiple databases will be conducted to identify published and unpublished 

reviews on the topic of interest. Studies selected for review based on inclusion criteria will be critically 

appraised by two independent reviewers using the appropriate JBI standardized appraisal tool. Data 

will be synthesized using the System for the Unified Management, Assessment and Review of 
Information (SUMARI). 

 

Systematic review registration number: PROSPERO registration number: 165803. 
  



Rosalind Franklin University of Medicine and Science 

 

Introduction 
Etomidate is a sedative-hypnotic that is commonly used in anesthesia practice as an 

induction agent for general anesthesia to facilitate tracheal intubation.1 The first report on etomidate 

was published in 1965; however, it was first introduced into clinical practice in 1972.1 It is frequently 
used as an alternative to propofol and barbiturates for induction of anesthesia because of its favorable 

hemodynamic profile in patients with an unstable cardiovascular system.2 Etomidate is frequently 

used for critically ill patients who may present with cardiovascular disease, heart failure, or 

hypovolemia. Because these conditions render the patient unable to adequately compensate for the 

hemodynamic impact of induction with the use of other general anesthetic induction agents, etomidate 

is the most suitable choice for patients with these comorbidities.3  However, despite the minimal 

impact on heart rate and blood pressure when used to induce anesthesia, etomidate has several 

adverse effects that limit its use in clinical practice.  Etomidate has been shown to induce adrenal 
suppression which has negative implications for patient mortality in the post-operative period.4 

Etomidate also carries a high risk of postoperative nausea and vomiting, and causes myoclonus in up 

to 80% of patients.4 

Myoclonus is a phenomenon in which sudden, generalized, and asynchronous muscle 

contractions occur.2 Unfortunately, the exact mechanism of myoclonus is still unknown. It is, however, 

thought to be due to the disinhibition of subcortical structures that normally suppress extrapyramidal 

motor activity.  In fact, studies have shown that etomidate-induced myoclonus is similar to convulsive 

seizures and has similar mechanisms of certain forms of epilepsy.5  
As one of the most frequent and serious side effects related to the administration of 

etomidate, myoclonus can lead to damage of muscle fibers, myalgias or muscle pains, elevated 

serum potassium levels, and an increased risk of aspiration of gastric contents. 5 Additionally, 

myoclonus may lead to patient discomfort and may be detrimental in patients with low cardiac reserve 

due to the increase in oxygen demand produced by the muscle contractions. Myoclonic activity leads 

to a hypermetabolic state in patients which results in increased oxygen consumption. This physiologic 

effect can be deleterious for patients who presumably already have a poor cardiac reserve as seen 
with pre-existing hypertension, aneurysms, and coronary artery disease. In patients suffering from 

trauma or presenting for surgery due to open globe injury, myoclonus will further increase intraocular 

pressures and may result in vitreous prolapse.6 Despite the fact that etomidate is frequently used for 

unstable patients, the physiological impact of myoclonus can negate the otherwise beneficial effects 

of etomidate administration in these patients.7 Because myoclonus has been reported in 80% of 

patients given etomidate, methods to reduce its impact have been proposed. For example, pre-

treatment with opioids, lidocaine, dexmedetomidine, and benzodiazepines have been used to 

attenuate the myoclonus associated with etomidate administration.4  
It has been suggested that numerous pharmacological agents such as butorphanol, dezocine, 

dexmedetomidine, lidocaine, midazolam, and various opioids are all effective medications to prevent 

etomidate-induced myoclonus.8 Multiple randomized controlled trials as well as systematic reviews 

and meta-analyses have been conducted in recent years to elucidate the most effective method of 

pre-treatment to prevent etomidate-induced myoclonus.  
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Despite the extensive existing research regarding specific treatment options to reduce 

etomidate-induced myoclonus, conflicting evidence regarding which pharmacologic agent shows the 

greatest effectiveness in reducing etomidate-induced myoclonus has emerged. For example, a 

systematic review by Wang et al.9 compared the use of various opioids, such as alfentanil, fentanyl, 
and remifentanil to a placebo. In addition, a meta-analysis completed by Zhou et al. 6 compared the 

effectiveness of midazolam to normal saline as placebo in combating myoclonus. Another meta-

analysis completed by Lang et al.10 examined the incidence and severity of etomidate-induced 

myoclonus with the usage of intravenous lidocaine. With so many prophylactic options available, each 

with their own set of potential side effects, anesthesia providers would benefit from a definitive 

determination, if possible, of which pharmacologic treatment offers the most reliable reduction in 

myoclonus. While there are existing systematic reviews and meta-analyses examining individual 

pharmacologic agents attenuating the etomidate-induced myoclonus, no umbrella reviews exist 
comparing the effectiveness of those pharmacological interventions to one another.  

The objective of this umbrella review will be to determine the relative effectiveness of 

pharmacologic interventions to reduce or prevent the incidence of etomidate-induced myoclonus. This 

will be accomplished through critical appraisal and extraction of characteristics and findings of 

included systematic reviews. The findings of this umbrella review are expected to benefit surgical 

patients who receive etomidate upon induction of general anesthesia. If anesthesia providers are able 

to reduce the incidence of etomidate-induced myoclonus, there is expected to be an improved safety 

profile with the use of etomidate due to a reduction in the systemic effects of myoclonus. 
A preliminary search of PROSPERO, MEDLINE, the Cochrane Database of Systematic 

Reviews and JBI Evidence Synthesis was conducted in April 2020 and no current or ongoing umbrella 

reviews on this topic were identified. 

 

Review question 
The question of this umbrella review is: What is the relative effectiveness of various pharmacological 

interventions to reduce the incidence of mild, moderate, and severe myoclonus related to the 
administration of etomidate for the induction of general anesthesia?  

 

Inclusion Criteria 

 
Participants 

This umbrella review will consider research syntheses which provide a meta-analysis of the findings in 

patients over the age of 18 years old who have been treated prophylactically with an intravenous 

medication to attenuate myoclonus related to the administration of etomidate for the induction of 

general anesthesia. Only systematic reviews of randomized controlled trials will be included. Studies 
related to the administration of etomidate in emergency situations will be excluded. Studies related to 

the administration of etomidate for reasons other than the induction of anesthesia, such as prolonged 

sedation in the intensive care unit will be excluded. The first published report on etomidate was in 
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1965; however, only synthesis articles published within the last twenty years will be included as they 

reflect the most current anesthetic management practices. 

 
Intervention 

This umbrella review will consider research syntheses that evaluate various intravenous 

pharmacological agents and their effectiveness in preventing etomidate-induced myoclonus at the 

time of anesthesia induction including: butorphanol, dexmedetomidine, dezocine, lidocaine, 
midazolam, nalbuphine, and any drug classified as an opioid.  Any dosage and timing of 

administration of these medications will be considered. 

 

Comparison 

Comparisons will be made across all pharmacologic interventions relative to placebo. Additionally, 

medications in the same class, such as opioids or benzodiazepines, may be compared to each other 

if data is sufficient to allow for a subgroup analysis.   

 
Outcomes 

This umbrella review will consider research syntheses that report on the overall incidence of 

etomidate-induced myoclonus and the severity of the etomidate-induced myoclonus associated with 

each pharmacologic agent. Severity of myoclonus will be reported as mild, moderate, and severe. If 

reported in the included reviews, adverse effects of the prophylactic pharmacologic agents will be 

analysed as a secondary outcome.  

 
Context 

This umbrella review will consider research syntheses of randomized controlled trials performed in the 
surgical setting of hospitals or ambulatory care settings world-wide. 

 

Types of Research Syntheses 

This umbrella review will consider quantitative systematic reviews and meta-analyses of randomized 

controlled trials on the topic published in English or available for translation into English.  

 

Methods 
The proposed systematic review will be conducted in accordance with the Joanna Briggs Institute 

methodology for umbrella reviews.11 

 

Search Strategy 

The search strategy will aim to find both published and unpublished research syntheses that were 

conducted in the last twenty years. Although etomidate was first discovered in 1965, searches will be 

limited to the last twenty years to ensure relevancy and current anesthesia practices.1 An initial limited 

search of MEDLINE, PubMed, and CINAHL was undertaken to identify articles on the topic. An 
analysis of the text words contained in the titles and abstracts as well as the index terms were used to 
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develop a comprehensive search strategy. The search strategy, including identified keywords and 

index terms, will be adapted for each included information source. The proposed search strategy 

for CINAHL Complete is provided in see Appendix 1. Additionally, the reference list of all syntheses 

selected for critical appraisal will be screened for additional synthesis. 
 

Information Sources 

The databases and sources to be searched will include CINAHL Complete, Cochrane Database of 

Systematic Reviews, Google Scholar, JBI Evidence Synthesis, OVID Medline, PROSPERO and 

PubMed.  The search for unpublished research syntheses will include: MedNar and ProQuest 

Dissertations and Theses. 

 

Study Selection 

Following the search, all identified citations will be uploaded into EndNote X9 (Clarivate Analytics, PA, 

USA) citation management system and duplicates removed. Titles and abstracts will then be 

screened by two independent reviewers for assessment against the inclusion criteria for the review. 

Potentially relevant papers will be retrieved in full text and their citation details imported into the 

Joanna Briggs Institute’s System for the Unified Management, Assessment and Review of Information 

(JBI SUMARI).12 The full text of selected citations will be assessed in detail against the inclusion 

criteria by two independent reviewers. Reasons for exclusion of full text articles that do not meet the 

inclusion criteria will be recorded and reported in the umbrella review. Any disagreements that arise 
between the reviewers at each stage of the selection process will be resolved through discussion, or 

with a third reviewer. The results of the search will be reported in full in the final report and presented 

in a Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram. 

Individual studies in the synthesis reports will be examined to determine if a study was included in 

multiple reviews.  If single study data is repeated in multiple reviews, it will be identified in the 

narrative synthesis and any impact on the overall strength of the recommendations will be discussed.  

 
Assessment of Methodological Quality 

Eligible syntheses will be critically appraised by two independent reviewers for methodological quality 

using the standardized critical appraisal instrument from the Joanna Briggs Institute.11 Authors of 

papers will be contacted to request missing or additional data for clarification, where required. Any 

disagreements that arise between the reviewers will be resolved through discussion, or with a third 

reviewer. The results of critical appraisal will be reported in narrative form and in a table. Additionally, 

the synthesis articles should provide evidence of searching at least three databases, and using more 

than one reviewer for appraisal, to be considered for inclusion.  
 

Data Extraction 

Data will be extracted from systematic reviews included in the umbrella review by two independent 

reviewers using the standardized Joanna Briggs Institute data extraction tool for systematic reviews.13 

The data extracted will include specific details about the sample, review methods, appraisal tools, 
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interventions, and outcomes of significance to the review objective. Specific doses and timing of 

medication administration, as well as the incidence and severity of myoclonus will be extracted. 

Reports of adverse side effects will also be noted to determine if there is opportunity for analysis of a 

secondary outcome. Any disagreements that arise between the reviewers will be resolved through 
consultation with a third reviewer. Authors of papers will be contacted to request missing or additional 

data where required. 

 

Data Summary 

The extracted data from the selected reviews will be presented in table form and accompanied by 

narrative synthesis to address the review objective and answer the research question. The number of 

studies that inform the outcome, the number of participants from included studies, and the 

heterogeneity of the results of included reviews will be reported.  The results of the umbrella review 
will be presented in a Characteristics of Included Reviews table.    

 

Assessing Confidence in the Findings 

A Summary of Findings will be created for the quantitative reviews using GRADEPro GDT software. 

The Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach for 

grading the quality of evidence will be followed. The “Summary of Findings” table will present the 

following information where appropriate: relative risks for treatment compared to placebo, number of 

participants for each outcome, and a ranking of the quality of the evidence based on study limitations 
(risk of bias), indirectness, inconsistency, imprecision and publication bias.14 
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Addendum 

This protocol reflects significant revisions made in response to input from JBI editors as part of the 

submission for publication process. The protocol described here may not be accurately reflected in 

the PROSPERO registration, however the PROSPERO entry has been updated to reflect this new 

protocol and the pdf is attached in the database.  
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Appendix I: Search strategy 

Search conducted on April 22, 2020. 

CINAHL Search: Search Term  Number of Hits: 

1 TX Systematic Review OR meta-analysis  368,746 

2 
 

 
TX etomidate OR amidate OR hypnomidate 

1596 

3 TX myoclonus OR fasciculation OR twitch OR 
myoclonic 

9,794 

4 1 AND 2 214 

5 3 AND 4 35 

 


