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Objective

To compare time to sedation between intramuscular keta-
mine or a combination of intramuscular haloperidol and 
midazolam in ED patients with agitation.

Structured methods

Design

A single-center randomized controlled trial (RCT).

Setting

St. Paul’s Hospital, an urban Canadian emergency 
department.

Subjects

Patients aged 19–60 years of age with severe psychomotor 
agitation measured by a Richmond Agitation Score (RASS) 
of 3 or greater.

Intervention

Ketamine 5 mg/kg intramuscular.

Comparison

Haloperidol 5 mg and Midazolam 5 mg intramuscular.

Outcomes

The primary outcome of this study was time from medi-
cation administration (in minutes) to adequate sedation, 
defined as Richmond Agitation Score (RASS) of − 1 or 
less. Secondary outcomes of this study included the need 

Introduction

Background

Severely agitated emergency department (ED) patients 
require rapid stabilization to avoid endangering themselves 
and staff. Administration of intramuscular agents with rapid 
onset is preferred to maximize safety.
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for rescue medication and the occurrence of prespecified 
adverse events.

Main results

Of 308 patients screened, 80 were enrolled and randomized 
equally into the two study arms. The majority of patients 
enrolled were male (68%), with a median age of 35 years 
[IQR 29.0–41.5]. A greater proportion of patients receiving 
ketamine were male (85%) with a higher RASS score of 
4 + (64.1%). The primary outcome of median time to seda-
tion was 14.7 min for midazolam and haloperidol versus 
5.8 min for ketamine (difference 8.8 min [95% confidence 
interval (CI) 3.0 to 14.5]). Adjusted Cox proportional model 
analysis favored the ketamine arm (hazard ratio 2.43, 95% CI 
1.43 to 4.12). As a secondary outcome, 5 (12.5%) patients 
who received ketamine and 2 (5.0%) patients who received 
midazolam and haloperidol experienced serious adverse 
events (difference 7.5% [95% CI − 4.8 to 19.8%]). There 
was no difference in proportion of patients requiring rescue 
medications between groups. The trial was halted early due 
to COVID-19 restrictions.

Appraisal

Strengths

• Prospective RCT adherent to CONSORT guidelines
• Well-defined clinical question with practical design
• Clear inclusion and exclusion criteria which did not 

exclude those with schizophrenia/psychosis
• Treatment allocation concealed from staff, investigators, 

research assistants and patients
• Use of RASS as an objective measure for both inclusion 

into the study and target for sedation
• Practical comparison using appropriate dosages of halo-

peridol and midazolam
• Use of standardized criteria for prespecified adverse 

events

Limitations

• Small sample size which did not reach target
• Single-centre trial at a hospital where staff were comfort-

able managing severely agitated patients which may not 
reflect all EDs

• Possible recruitment bias—study hours between 8 am 
and midnight

• Potential for un-blinding—ketamine split into multiple 
vials based on patient weight, whereas midazolam and 
haloperidol given in a single vial

• Frequency of harms commonly encountered when treat-
ing agitated patients not reported (ex, needle stick injury)

• Impact on disposition/length of stay not reported

Context

Benzodiazepines, antipsychotics, or a combination of both 
have typically been recommended for chemical sedation of 
agitated ED patients [1]. While effective, these medications 
are slow to work and have unwanted side effects including 
respiratory depression [1]. Given ketamine’s rapid onset 
and favorable side effect profile, the American College of 
Emergency Physicians has recommended its use for the 
rapid sedation of severely agitated patients whilst recog-
nizing the need for further high-quality studies to establish 
safety/efficacy [2, 3]. Local experts in Toronto suggest using 
intramuscular ketamine in very agitated patients who are 
at imminent risk of harm to themselves or staff and require 
rapid sedation to facilitate a safe and thorough assessment.

Bottom line

In this single-centre randomized control trial, ketamine pro-
vided a significantly shorter time to sedation in comparison 
to haloperidol and midazolam without compromising safety 
in the severely agitated ED patient. These results need to 
be taken in the context of a study that did not reach tar-
get sample size and were under-powered to detect adverse 
events. Despite the limitations, ketamine appears to be a 
viable option for initial stabilization of the severely agitated 
ED patient if administered in a highly monitored setting.
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