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ABSTRACT  51 

This clinical policy from the American College of Emergency Physicians addresses key issues in the 52 

evaluation and management of adult prehospital or emergency department patients presenting with severe 53 

agitation. A writing subcommittee conducted a systematic review of the literature to derive evidence-based 54 

recommendations to answer the following clinical question: Is there a superior medication or combination of 55 

medications for the acute management of adult prehospital or emergency department patients with severe 56 

agitation? Evidence was graded and recommendations were made based on the strength of the available data. 57 

 58 

INTRODUCTION  59 

 Patients with severe agitation are consistent, high-risk presentations to the emergency department (ED). 60 

Such patients typically are suffering from an organic illness, acute intoxication with sympathomimetics or 61 

alcohol, or a psychiatric problem.1-3 Patients with severe agitation may present with altered mental status and 62 

increased psychomotor activity, accompanied by a dangerous hyperadrenergic state. It is important to note that the 63 

spectrum of severe agitation often represents a critical, life-threatening medical condition that requires urgent 64 

treatment, and patients who present in this state have high morbidity and mortality. Patient safety must be 65 

paramount in the treatment of these patients. Sedation is often required to manage the patient’s behavior and 66 

create a safe environment for the patient and staff. In addition, this facilitates appropriate evaluation and treatment 67 

of the patient’s serious underlying medical problem.2 These patients monopolize a significant amount of ED 68 

resources and carry a risk of harm to medical staff, nearby patients, visitors/family, or the patient themselves.2-4   69 

Verbal de-escalation should be considered as first line management. When this is ineffective, parenteral 70 

administration of medications to treat agitation is the safer option for patients and staff.1 The ideal treatment is a 71 

sedating agent with rapid onset, consistent effectiveness, and few to no side effects. Traditionally, for sedation of 72 

ED patients with severe agitation, antipsychotics and benzodiazepines have most often been utilized, either in 73 

combination or alone. Droperidol has seen a resurgence of use, but is not available in all settings. Recently, 74 

ketamine has found a role as a rapid sedative for severely agitated patients, but there have been significant 75 

concerns regarding its safety profile. This clinical policy attempts to summarize the current body of literature 76 

surrounding the safety and efficacy of agents used for treatment of severe agitation in the ED. It is important to 77 
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note that this summary includes a number of studies, with variability in the routes and doses of medications 78 

studied, the choice of medications compared, and the outcomes used to assess adequate sedation. The 79 

recommendations that follow are based on summative interpretation of this heterogenous literature base. As 80 

referenced in our discussion on future directions, there is still a need for quality studies that take a standardized 81 

approach to further evaluate this question. This review includes studies that administered parenteral (intravenous 82 

[IV] or intramuscular [IM]) sedation in severely agitated patients. No oral or sublingual administration methods 83 

are included, as it is assumed that staff would be unable to administer these safely to a severely agitated patient. 84 

For the purposes of this policy, severe agitation demonstrates features identified at the extreme of the Richmond 85 

Agitation-Sedation Scale for critical care patients (RASS) or the Altered Mental Status Score (AMSS).5,6    86 

• RASS of +4 (overtly combative, violent, immediate danger to staff)  87 

• AMSS of 4 (combative, violent, out of control; loud outbursts of speech; agitated facial 88 

expression) 89 

Of further note, the mean and median ages of patients in the studies included in this review are in their 90 

20s to 50s, with some studies explicitly excluding patients aged over 65. These recommendations should be 91 

considered as applicable to the patient age range studied. As always, clinicians should use caution administering 92 

any sedating agents to older patients. 93 

 94 
METHODOLOGY 95 

 96 
This ACEP clinical policy was developed by emergency physicians with input from medical librarians and 97 

a patient safety advocate and is based on a systematic review and critical, descriptive analysis of the medical 98 

literature and is reported in accordance with Preferred Reporting Items for Systematic Reviews and Meta-Analyses 99 

(PRISMA) guidelines.7 100 

 101 

Search and Study Selection 102 

This clinical policy is based on a systematic review with critical analysis of the medical literature meeting 103 

the inclusion criteria. Searches of PubMed, SCOPUS, Embase, Web of Science, and the Cochrane Database of 104 

Systematic Reviews were performed by a librarian. Search terms and strategies were peer reviewed by a second 105 
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librarian. All searches were limited to human studies published in English. Specific key words/phrases, years used 106 

in the searches, dates of searches, and study selection are identified under each critical question. In addition, relevant 107 

articles from the bibliographies of included studies and more recent articles identified by committee members and 108 

reviewers were included.  109 

Using Covidence (Covidence, Melbourne, Australia), two subcommittee members independently reviewed 110 

the identified abstracts to assess for possible inclusion. Of those identified for potential inclusion, each full-length 111 

text was reviewed for eligibility. Those identified as eligible were subsequently abstracted and forwarded to the 112 

committee’s methodology group (emergency physicians with specific research methodological expertise) for 113 

methodological grading using a Class of Evidence framework (Appendix E1). 114 

 115 

Assessment of Risk of Bias and Determination of Classes of Evidence 116 

Each study identified as eligible by the subcommittee was independently graded by two methodologists. 117 

Grading was done with respect to the specific critical questions; thus, the Class of Evidence for any one study may 118 

vary according to the question for which it is being considered. For example, an article that is graded an “X” due to 119 

“inapplicability” for one critical question may be considered relevant for another question and graded I – III. As 120 

such, it was possible for a single article to receive a different Class of Evidence grade when addressing a different 121 

critical question.  122 

Design 1 represents the strongest possible study design to answer the critical question, which relates to 123 

whether the focus was therapeutic, diagnostic, or prognostic, or a meta-analysis. Subsequent design types (ie, 124 

Design 2 and Design 3) represent respectively weaker study designs. Articles are then graded on dimensions related 125 

to the study’s methodological features and execution, including but not limited to randomization processes, 126 

blinding, allocation concealment, methods of data collection, outcome measures and their assessment, selection and 127 

misclassification biases, sample size, generalizability, data management, analyses, congruence of results and 128 

conclusions, and potential for conflicts of interest.  129 

Using a predetermined process that combines the study’s design, methodological quality, and applicability 130 

to the critical question, two methodologists independently assigned a preliminary Class of Evidence grade for each 131 

article. Articles with concordant grades from both methodologists received that grade as their final grade. Any 132 
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discordance in the preliminary grades was adjudicated through discussion which involved at least one additional 133 

methodologist, resulting in a final Class of Evidence assignment (ie, Class I, Class II, Class III, or Class X) 134 

(Appendix E2). Studies identified with significant methodologic limitations and/or ultimately determined to not be 135 

applicable to the critical question received a Class of Evidence grade “X” and were not used in formulating 136 

recommendations for this policy. However, content in these articles may have been used to formulate the 137 

background and to inform expert consensus in the absence of evidence. Question-specific Classes of Evidence 138 

grading may be found in the Evidentiary Table included at the end of this policy. 139 

 140 

Translation of Classes of Evidence to Recommendation Levels 141 

Based on the strength of evidence for each critical question, the subcommittee drafted the recommendations 142 

and supporting text synthesizing the evidence using the following guidelines: 143 

Level A recommendations. Generally accepted principles for patient care that reflect a high degree of 144 

scientific certainty (eg, based on evidence from one or more Class of Evidence I, or multiple Class of Evidence II 145 

studies that demonstrate consistent effects or estimates). 146 

Level B recommendations. Recommendations for patient care that may identify a particular strategy or 147 

range of strategies that reflect moderate scientific certainty (eg, based on evidence from one or more Class of 148 

Evidence II studies, or multiple Class of Evidence III studies that demonstrate consistent effects or estimates). 149 

Level C recommendations. Recommendations for patient care that are based on evidence from Class of 150 

Evidence III studies or, in the absence of adequate published literature, based on expert consensus. In instances 151 

where consensus recommendations are made, “consensus” is placed in parentheses at the end of the 152 

recommendation. 153 

There are certain circumstances in which the recommendations stemming from a body of evidence should 154 

not be rated as highly as the individual studies on which they are based. Factors such as consistency of results, 155 

uncertainty of effect magnitude, and publication bias, among others, might lead to a downgrading of 156 

recommendations. When possible, clinically-oriented statistics (eg, likelihood ratios [LRs], number needed to treat) 157 

are presented to help the reader better understand how the results may be applied to the individual patient. This can 158 
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assist the clinician in applying the recommendations to most patients but allow adjustment when applying to patients 159 

with extremes of risk (Appendix E3).  160 

 161 

Evaluation and Review of Recommendations 162 

Once drafted, the policy was distributed for internal review (by members of the entire committee) followed 163 

by external expert review and an open comment period for all ACEP membership. Comments were received during 164 

a 60-day open comment period with notices of the comment period sent electronically to ACEP members, published 165 

in EM Today, posted on the ACEP Web site, and sent to other pertinent physician organizations. The responses 166 

were used to further refine and enhance this clinical policy, although responses do not imply endorsement. Clinical 167 

policies are scheduled for revision every 3 years; however, interim reviews are conducted when technology, 168 

methodology, or the practice environment changes significantly.  169 

 170 

Application of the Policy 171 

This policy is not intended to be a complete manual on the evaluation and management of adult patients 172 

with severe agitation but rather a focused examination of critical questions that have particular relevance to the 173 

current practice of emergency medicine. Potential benefits and harms of implementing recommendations are briefly 174 

summarized within each critical question. 175 

It is the goal of the Clinical Policies Committee to provide evidence-based recommendations when the 176 

scientific literature provides sufficient quality information to inform recommendations for a critical question. When 177 

the medical literature does not contain adequate empirical data to inform a critical question, the members of the 178 

Clinical Policies Committee believe that it is equally important to alert emergency physicians to this fact.  179 

This clinical policy is not intended to represent a legal standard of care for emergency physicians. 180 

Recommendations offered in this policy are not intended to represent the only diagnostic or management options 181 

available to the emergency physician. ACEP recognizes the importance of the individual physician’s judgment and 182 

patient preferences. This guideline provides clinical strategies for which medical literature exists to inform the 183 

critical questions addressed in this policy. ACEP funded this clinical policy. 184 

 185 
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 Scope of Application. This guideline is intended for physicians working in EDs.  186 
 187 
 Inclusion Criteria. This guideline is intended for adults with undifferentiated severe agitation that require 188 
immediate sedation to facilitate life-saving medical care. 189 
 190 

Exclusion Criteria. This guideline is not intended for pediatric patients or pregnant patients. 191 
 192 
CRITICAL QUESTION 193 
 194 
1. Is there a superior medication or combination of medications for the acute management of adult 195 
prehospital or emergency department patients with severe agitation? 196 
 197 
Patient Management Recommendations 198 

Level A recommendations. None specified. 199 

Level B recommendations. For more rapid and efficacious treatment of severe agitation in the emergency 200 

department, use a combination of droperidol and midazolam; or an atypical antipsychotic in combination with 201 

midazolam. If a single agent must be administered, use droperidol or an atypical antipsychotic, due to the adverse 202 

effect profile of midazolam alone. 203 

For efficacious treatment of severe agitation in the emergency department, use the above agents as 204 

described or haloperidol, alone or in combination with lorazepam. 205 

Level C recommendations. In situations where safety of the patient, bystanders, or staff is a concern, 206 

consider ketamine (IV or IM) to rapidly treat severe agitation in the emergency department (Consensus 207 

recommendation).  208 

No recommendations for or against the use of specific agents in the prehospital setting can be made at this 209 

time (Consensus recommendation). 210 

No recommendation for or against the use of specific agents in patients over the age of 65 can be made at 211 

this time (Consensus recommendation). 212 

 213 
 Potential Benefit of Implementing the Recommendations:  214 

• Safe, adequate sedation facilitates medical evaluation of the acutely agitated patient. 215 
• Adequate sedation allows avoidance of prolonged physical restraint and/or isolation, both of 216 

which are associated with increased morbidity and mortality. 217 
• Safe, adequate sedation improves the safety of staff caring for the patient. 218 
• A combination of droperidol and midazolam maximizes the balance of adequate sedation while 219 

minimizing side effects. 220 
  221 
 Potential Harm of Implementing the Recommendations:  222 
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• Use of anti-psychotics always carries the inherent risk of extrapyramidal side effects such as a 223 
dystonic reaction. 224 

• Use of anti-psychotics carries the risk of QTc prolongation and an torsades de pointes. 225 
• Use of benzodiazepines carries the risk of over-sedation. 226 

 227 
 228 
Key words/phrases for literature searches: antipsychotic agents, benzodiazepines, delirium, diazepam, 229 

droperidol, emergency department, emergency medical services, emergency medicine, haloperidol, ketamine, 230 
ketamine hydrochloride, lorazepam, mania, midazolam, olanzapine, psychomotor agitation, risperidone, 231 
ziprasidone, and variations and combinations of the key words/phrases. Searches included June 10, 15, 16, 17, 232 
and 18, 2021, and February 1 and 2, 2022. 233 
 234 

Study Selection: Seven hundred thirty-seven articles were identified in the searches. Three hundred and 235 
one articles were selected from the search results as potentially addressing this and question and were candidates 236 
for further review. After grading for methodological rigor, zero Class I studies, 3 Class II, and 13 Class III studies 237 
were included for this critical question (Appendix E4). 238 
 239 

Antipsychotics, Benzodiazepines, and Combinations 240 

A number of studies have examined a combination of anti-psychotics and benzodiazepines for the rapid 241 

treatment of agitation in the ED. In particular, droperidol and midazolam in combination appear to result in more 242 

rapid sedation and have a more favorable safety profile than other individual medications and combinations of 243 

classes. While droperidol continues to carry a black box warning on QT prolongation, the following review 244 

demonstrates an overall favorable safety profile with respect to its use for sedation of agitated patients in the ED.  245 

A Class II, multi-center, randomized, double-blind, placebo-controlled trial by Chan et al found that anti-246 

psychotics alone or antipsychotics in combination with midazolam are superior to midazolam alone.8 Patients 247 

were treated with IV administration of either placebo, 5 mg droperidol, or 5 mg olanzapine. Patients also received 248 

IV midazolam (2.5 mg if <50 kg or 5 mg if ≥50 kg) with incremental doses up to 20 mg per physician discretion 249 

until adequate sedation was achieved. Time to adequate sedation was significantly shorter for both the droperidol 250 

(21.3 minutes) and olanzapine (14 minutes) groups versus placebo (67.8 minutes), suggesting that antipsychotics 251 

alone or antipsychotics with midazolam are superior to midazolam alone. While the midazolam alone (placebo) 252 

group required higher total doses of midazolam to achieve adequate sedation, there was no significant difference 253 

in initial midazolam administration compared to the droperidol and olanzapine groups. No differences were 254 

reported in adverse events, total length of stay, disposition destination or QTc prolongation among the 3 groups.8  255 

In another Class II, randomized, blinded study, Taylor et al compared the effect of 5 mg IV droperidol 256 

plus 5 mg IV midazolam, 10 mg IV droperidol alone, or 10 mg IV olanzapine alone in agitated patients.9 The 257 
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researchers found that 75% of patients treated with droperidol plus midazolam were adequately sedated at 10 258 

minutes compared with 50% of patients treated with droperidol alone, and 49% of patients treated with 259 

olanzapine. While there was no significant difference between droperidol and olanzapine, droperidol plus 260 

midazolam was superior to either drug alone.9 261 

While the preponderance of studies found antipsychotics to be the preferred single agent, conflicting 262 

evidence occurred in 1 Class II, multicenter, randomized, blinded study by Chan et al, where midazolam alone 263 

resulted in faster time to sedation compared to olanzapine or haloperidol.10 In this study, patients presenting with 264 

severe acute agitation were randomized to receive 5 mg of IM midazolam, olanzapine, or haloperidol. Median 265 

time to sedation was 8.5 min (95% CI 8.5 to 59.5), 11.5 min (95% CI 7.5 to 67), and 23.0 min (95% CI 6 to 53.5) 266 

for midazolam, olanzapine, and haloperidol, respectively. Both haloperidol and olanzapine were statistically 267 

inferior to midazolam as measured by time to sedation. The overall adverse event rate was similar between 268 

groups.10 269 

A Class III meta-analysis by Korczak et al which included 7 studies with a total of 1,135 patients found 270 

that combination therapy with antipsychotic and benzodiazepine medications produced more rapid sedation than 271 

benzodiazepines alone and required fewer repeat doses.1 The included studies were not powered to evaluate the 272 

frequency of adverse effects.1 273 

In a Class III study by Battaglia et al of 98 ED patients presenting with agitation attributed to a 274 

psychiatric etiology, patients who received a combination of haloperidol and lorazepam had lower agitation scores 275 

at 1 hour than those who received lorazepam alone.12 The agitation scores for patients who received the 276 

combination were also lower than for those who received haloperidol alone, but this was not found to be 277 

statistically significant.12 Of note, an additional Class III study by Isbister et al that compared the time to adequate 278 

sedation achieved by administration of 10 mg IM midazolam to 10 mg IM droperidol or a combination of both (5 279 

mg each) found no significant differences between arms.13 280 

A Class III study by Thomas et al compared 5 mg IM and IV droperidol to 5 mg IM and IV haloperidol.14 281 

Patients who required physical restraint in the ED were randomized to receive droperidol or haloperidol. The 282 

route of administration was left to discretion of the physician. The authors found that droperidol administration 283 

resulted in significantly lower combativeness at 10 minutes, 15 minutes and 30 minutes. Overall, there was a 284 
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significantly faster response to droperidol administration. There was no significant difference found with respect 285 

to the route of administration. There was no significant difference in vital signs among the groups at each time 286 

interval. Of note, 1 patient who received haloperidol had a dystonic reaction the following day. No other adverse 287 

reactions were observed.14 288 

If a single agent is utilized, several studies identify the superiority of antipsychotics over benzodiazepines. 289 

A Class III blinded, randomized trial from Australia in 2006 by Knott et al provides evidence for the use of 290 

droperidol over midazolam.15 Patients were treated with either 5 mg IV midazolam or 5 mg IV droperidol , 291 

followed by an additional dose every 5 minutes until adequately sedated. Analysis showed no significant 292 

difference in time to sedation. The authors concluded that midazolam and droperidol are equally effective, but the 293 

dosing of droperidol may not have been appropriate for comparison. The authors did find that 3 patients managed 294 

with midazolam required assisted ventilation compared with 0 in the droperidol group. There were no differences 295 

in the proportion of patients with prolonged QT interval. Given equivalent efficacy, the side effect profile in this 296 

study favored droperidol over midazolam.15 297 

Another double blind, randomized trial by Martel et al provided an additional Class III study supporting 298 

the use of antipsychotic medications over benzodiazepines.6 A total of 144 patients with acute agitation were 299 

treated with either 5 mg IM droperidol, 20 mg IM ziprasidone, or 5 mg IM midazolam. Agitation was measured 300 

using a validated scale in 15-minute increments. Significantly fewer patients treated with ziprasidone were 301 

adequately sedated at 15 minutes, while no difference was observed at 30 minutes. Significantly more patients 302 

were recurrently agitated and required rescue medication at 45 minutes in the midazolam group.6 303 

A Class III, randomized, open label trial by Richards et al compared lorazepam (2 mg IV if <50 or 4 mg 304 

IV if >50 kg) to droperidol (2.5 mg IV if <50 kg or 5 mg IV if >50 kg) in an undifferentiated group of agitated ED 305 

patients.16 These patients had sympathomimetic toxicity, psychiatric illness and alcohol related agitation. At 5 306 

minutes, the sedation profiles for both groups were similar. However, patients who received droperidol had lower 307 

sedation scores at each subsequent time interval, up to 60 minutes, and required fewer rescue medications.16 308 

Among antipsychotic medications, droperidol appears to have more rapid onset, a better safety profile and 309 

require less repeat dosing. In a recent Class III observational study of 1,257 patients by Cole et al, there was no 310 

significant difference between IM olanzapine and IM droperidol with respect to time to sedation.17 However, 311 
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patients who received olanzapine in this study were more likely to require additional medications for sedation 312 

than those who received droperidol.17 313 

Another recent Class III, double blinded, randomized controlled trial by Martel et al compared 5 mg IM 314 

droperidol, 10 mg IM or 20 mg IM ziprasidone, and 2 mg IM lorazepam.18 Administration of droperidol resulted 315 

in more patients being sedated at 15 minutes (16 of 25, 64%) than 10 mg of ziprasidone (7 of 28, 25%), 20 mg of 316 

ziprasidone (11 of 31, 35%), and 2 mg of lorazepam (9 of 31, 29%). Pairwise comparison demonstrated that 317 

droperidol was more effective than the other medications, 39% (95% CI 3% to 54%) more effective compared to 318 

20 mg of ziprasidone and 33% (95% CI 8% to 58%) more compared to lorazepam. Respiratory depression was 319 

also found to occur less often in the droperidol group. There were no cardiac dysrhythmias documented in any 320 

treatment group.18 321 

An additional Class III single site randomized, double blinded study by Nobay et al compared IM 322 

midazolam 5 mg, lorazepam 2 mg, and haloperidol 5 mg.19 Of particular note, interim analysis of this study 323 

showed that lorazepam had a significantly longer time to sedation and awakening; thus, it was dropped from the 324 

study. The mean time to sedation was 18.3 (±14) minutes for midazolam and 28.3 (±25) minutes for haloperidol. 325 

Compared to haloperidol, midazolam was also found to have a shorter time to arousal by 44.6 minutes (95% CI 9 326 

to 80 minutes).19 327 

To summarize these studies, the combination of parenteral droperidol and midazolam is likely the most 328 

effective option to treat severe agitation. Droperidol appears to be the superior antipsychotic, but in situations in 329 

which droperidol is unavailable, other antipsychotics are effective. Atypical antipsychotics, in particular 330 

olanzapine, appear to have a more favorable profile than other available traditional antipsychotics such as 331 

haloperidol. When a single agent is used, the current body of evidence suggests that anti-psychotics are preferred 332 

over benzodiazepines, as benzodiazepines may have more adverse side effects and require more rescue 333 

medication administration though time to sedation for droperidol, olanzapine, and midazolam are similar. 334 

Ketamine  335 

An N-methyl-D-aspartate (NMDA) receptor antagonist, ketamine has been widely used in the emergency 336 

department for pain treatment at doses of 0.1 to 0.3 mg/kg IV, for procedural sedation at doses of 1 mg/kg IV or 3 337 
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to 5 mg/kg IM, and for induction during intubation at a dose of 2 mg/kg IV. In the 2010s, use of ketamine for 338 

management of severe agitation became widespread in prehospital and ED settings, most commonly employing 339 

doses similar to those utilized for procedural sedation.20-36 Ketamine was thought to be an ideal agent for this 340 

purpose given a rapid time to effective sedation: <2 minutes following IV administration and 2 to 10 minutes 341 

following IM administration.20-22,24,26-30,34 Compared to antipsychotic or benzodiazepine-based regimens, ketamine 342 

appears to provide faster and more reliable management of agitation following a single dose of medication, 343 

particularly in cases of IM administration. 344 

However, as use increased, safety concerns became more widespread. Ketamine itself is a respiratory 345 

depressant in a dose dependent fashion and is employed as a general anesthetic in operating room settings. In 346 

addition, use of ketamine to treat agitation carries an appreciable risk of laryngospasm (1 to 4%) and 347 

hypersalivation (up to 20%) with an infrequent need for intubation due to these adverse effects.28-30,34 Reports of 348 

respiratory depression following IM ketamine administration to treat agitation range from <2% to 349 

>20%.22,30,31,34,37,38 Intubation rates vary wildly (0 to 62%), although it is likely that patient, treating physician, and 350 

departmental factors along with initial unfamiliarity with use of ketamine for management of agitation resulted in 351 

intubations that may not have been truly reflective of the degree of respiratory distress.23-25,27,28,30,31,37-42 For 352 

example, in a 2016 study by Olives et al, the odds ratio for intubation was 2.57 (95% CI 1.05 to 6.27) during the 353 

overnight shift compared to patients presenting during the day shift and individual physician intubation rates 354 

varied from 0 to 100%.25 Additional concerns regarding labile hemodynamics (either elevated blood 355 

pressure/heart rate or hypotension) and emergence phenomenon have not been found to be clinically meaningful 356 

when ketamine is employed to treat severe agitation. Finally, despite widely publicized fatal incidents temporally 357 

related to prehospital ketamine administration administered to treat severe agitation, deaths due to ketamine 358 

appear to be rare. In a prospectively collected prehospital registry that included 3,795 patients receiving ketamine 359 

IM/IV with a median dose of 3.7 mg/kg for altered mental status/behavioral reasons, ketamine could not be 360 

excluded as the cause of death in only 4 patients.43 361 

Unfortunately, the body of literature informing the use of ketamine to treat severe agitation is uniformly 362 

flawed. No studies of sufficient quality were identified to inform a recommendation for or against the use of 363 

ketamine for this purpose in the prehospital or emergency department setting. Nevertheless, the rapid time to 364 
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effective treatment and reliable degree of sedation following IM administration in cases of severe agitation means 365 

that ketamine remains an option in situations where the safety of the patient, bystanders, and staff necessitate a 366 

more rapid and reliable treatment of agitation than provided by other therapeutic options. It is possible, but not 367 

certain, that this medicine carries with it a higher rate of respiratory compromise compared to alternative 368 

agents.24,27,29,34,35,44 Close observation for potential respiratory and hemodynamic compromise following 369 

administration is essential with initiation of continuous ECG monitoring, pulse oximetry, and continuous 370 

waveform capnography as soon as the situation safely allows. 371 

Of note, the evidence surrounding emergency physician use of ketamine for procedural sedation was 372 

reviewed in the 2014 ACEP clinical policy “Procedural Sedation and Analgesia in the Emergency Department.”45 373 

After reviewing the literature at that time, the ACEP Clinical Policies Committee made multiple 374 

recommendations: 375 

 376 
• Level A recommendation: Ketamine can be safely administered to children for procedural sedation 377 

and analgesia in the ED.  378 
• Level B recommendation: A combination of propofol and ketamine can be safely administered to 379 

children and adults for procedural sedation and analgesia. 380 
• Level C recommendation: Ketamine can be safely administered to adults for procedural sedation and 381 

analgesia in the ED. 382 
 383 

Ketamine is widely and safely administered for procedural sedation in EDs, and emergency physicians 384 

are already familiar with the drug’s desired effects and potential complications. 385 

 386 

Other Agents  387 
 388 
While the vast majority of the literature has focused on the use of antipsychotics and benzodiazepines for 389 

the management of acute agitation in the prehospital and emergency department setting, other modalities have 390 

been studied and may be considered. This brief review is included to frame understanding of alternatives to the 391 

more traditional medications described above.  392 

One Class III study by Asadollahi et al investigated the efficacy of IV sodium valproate versus IM 393 

haloperidol in the treatment of acute agitation in the ED.46 This single university hospital double-blind parallel 394 

group included agitated adult patients as confirmed by an attending emergency physician or a psychiatrist. Of 395 

note, physiologic causes of agitation were excluded. The primary outcome was agitation measured at baseline and 396 
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30 minutes after injection using 3 different agitation scales. The valproate study arm (80 patients) received 20 397 

mg/kg IV valproate compared to 5 mg IM haloperidol in the second haloperidol study arm (80 patients). No 398 

significant difference was found with the sedation scores between valproate and haloperidol arms in regard to 399 

decreased levels of agitation. The endpoint change in efficacy measures at 30 minutes after the first injection 400 

(intention-to-treat, N=160) was larger for the valproate-treated patients (4.73 ±1.93) compared to haloperidol-401 

treated patients (5.45 ±2.09). The authors did note that the haloperidol treatment group had a significantly larger 402 

proportion of patients who showed at least 1 adverse event (37 of 80, 46.2%) than the valproate treatment group 403 

(24 of 80, 30%), with intense sedation 30 minutes after intervention the most frequent adverse event. Of note, 404 

they also found a vomiting and headache incidence of 16.2% (13 of 80) and 11.2% (9 of 80) in the valproate 405 

treatment group, compared with none in the haloperidol group. The authors conclude that valproate may be a 406 

viable alternative agent for treatment of agitation; however, the side effects of headache, vomiting, and 407 

teratogenicity may limit its utility. 408 

Two other Class III studies evaluated supplementing IM haloperidol with additional agents for the 409 

treatment of agitation. The first study utilized IM promethazine in addition to haloperidol compared to IM 410 

olanzapine, with the intent that the addition of promethazine will reduce the acute dystonic reactions sometimes 411 

seen with haloperidol.47 In this single site trial performed in a psychiatric ED in south India, patients with acute 412 

agitation were randomized to receive either IM olanzapine or IM haloperidol plus promethazine. Both were 413 

equally effective for the primary outcome of tranquillization or sedation at 15 minutes and 4 hours. Additional 414 

findings demonstrated that the combination of haloperidol plus promethazine sedated patients more rapidly, and 415 

the effects lasted longer. Seventeen percent more patients given olanzapine compared with haloperidol plus 416 

promethazine required repeated physician involvement for increased aggression (number needed to treat 417 

(NNT)=6, 4 to 13), and additional medications were required to manage aggression over the 4 hours of the study 418 

period in 20% more patients who were administered olanzapine than those given haloperidol plus promethazine 419 

(NNT=6, 3 to 10), 65 of 150 (43%) versus 31 of 150 (21%); relative risk 2.07, 1.43 to 2.97).47 The authors 420 

conclude that both olanzapine and haloperidol plus promethazine provide effective sedation with similar adverse 421 

events but haloperidol plus promethazine results in longer sedation over 4 hours without need for additional 422 

sedative agents. 423 
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A Class III study by the TREC Collaborative Group (2003) compared IM midazolam with the 424 

combination of IM haloperidol and promethazine.48 This pragmatic randomized clinical trial enrolled aggressive 425 

or agitated patients with mental illness in 3 psychiatric EDs in Brazil. The primary outcome was patient 426 

tranquility or sedation at 20 minutes. Numerous secondary outcomes were evaluated: patients tranquil or asleep at 427 

later intervals, patients restrained or given extra drugs within 2 hours, and severe adverse events. In regard to the 428 

primary outcome, 134 of 151 (89%) of patients given midazolam were tranquil or asleep after 20 minutes 429 

compared with 101 of 150 (67%) of patients given haloperidol plus promethazine (relative risk 1.32; 95% CI 1.16 430 

to 1.49). The midazolam study arm continued to demonstrate statistically and clinically significant superiority 431 

with a 13% (relative advantage 1.13; 1.01 to 1.26) at 40 minutes. After 1 hour, about 90% of both groups were 432 

tranquil or asleep. Notable adverse events occurring in each group include 1 patient given midazolam that had 433 

transient respiratory depression, and 1 patient given haloperidol-promethazine that had a grand mal seizure. The 434 

authors conclude that both treatments provide effective sedation with midazolam demonstrating more rapid onset 435 

of sedative effects. 436 

 437 
Summary 438 
 439 

For patients with acute agitation in the ED, a combination of droperidol and midazolam is preferred given 440 

the improved time to sedation and side effect profile. If a single agent must be given, droperidol is preferred. If 441 

droperidol is not available, use an atypical antipsychotic. In cases where safety calls for the use of ketamine, it 442 

must be done in a setting where staff can institute immediate hemodynamic monitoring and advanced airway 443 

management when needed.  444 

 445 
Future Research 446 
 447 

Available research on management of severe agitation is impacted by the urgent and dangerous nature of 448 

the presenting complaint, degree of mental status changes, and emergent setting of patient presentations. These 449 

factors limit the robustness of the literature base and make studies of novel treatment options fraught with 450 

difficulty. Furthermore, evidence-based regimens to treat severe agitation typically utilize generic drugs such as 451 

droperidol, midazolam, and ketamine, making pharmaceutical company sponsorship of any trials involving these 452 

drugs unlikely. Given these limitations, future impactful trials will likely require governmental or organizational 453 
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grant funding, standardization of inclusion criteria and meaningful endpoints for treatment of severe agitation, and 454 

methods of dealing with informed consent/research ethics in a vulnerable patient population defined by a severe 455 

degree of agitation. High quality research should focus on: 456 

• Examining the effectiveness of non-pharmaceutical interventions. 457 
• Determining the efficacy, safety, ideal dosing regimen, and most appropriate situations for the use of 458 

ketamine to treat severe agitation. 459 
• Directly comparing the efficacy and safety of leading options for treatment of severe agitation such as 460 

droperidol (particularly compared directly to haloperidol), atypical antipsychotics, midazolam, and 461 
ketamine (and combinations thereof). 462 

• Identifying prehospital treatments for severe agitation. 463 
• Identifying the safest and most efficacious treatment for acute agitation in older patients. 464 
• Exploring disparities related to race, ethnicity, and language that impact the treatment of severe agitation. 465 

  466 
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Table 1. Summary of Medications.* 467 
Name Class Dosing Mean Time 

to Sedation 
(Minutes) 

Median Time 
to Sedation 
(Minutes) 

Proportion of 
Patients Sedated at 

a Time Interval 

Other 

Droperidol Antipsychotic 5 mg IM  
(Cole 2021)17 
 
10 mg IV  
(Taylor*)9 
 
 
 
10 mg IM  
(Isbister)13 
 
 
5 mg IV  
(Knott)15 
 
 
 
 
5 mg IM  
(Martel 2021)18 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16   
(Cole 2021)17 
 
11  
(Taylor*)9 
 
 
 
20  
(Isbister)13 
 
 
8  
(Knott)15 

 
 
 
27% (5 minutes) 
55% (10 minutes) 
(Taylor*)9 
 
 
 
 
 
 
16.5% (5 minutes) 
(10 minutes not 
reported as not 
significant) 
(Knott)15  
 
64% (15 minutes)  
(Martel 2021)18 

 

 
 
 
*For the Taylor study, if adequate sedation was 
not achieved at 5 minutes, an additional dose 
of droperidol 5 mg could be administered, and 
repeated in 5 minutes as needed. Following 
this, additional, open-label sedation could be 
administered at the discretion of the treating 
physician 
 

Haloperidol Antipsychotic 5 mg IM  
(Chan 2021)10 
 
 
5 mg IM  
(Nobay)19 
 

 
 
 
 
28.3  
(Nobay)19 

23   
(Chan 2021)10 
 
 

 
 
 
 
 

 

  468 
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Table 1. Summary of Medications (Continued).* 469 
Name Class Dosing Mean Time 

to Sedation 
(Minutes) 

Median Time 
to Sedation 
(Minutes) 

Proportion of 
Patients Sedated at 

a Time Interval 

Other 

Single Agents       
Olanzapine Atypical 

Antipsychotic 
5 mg IM  
(Chan 2021)10 
 
10 mg IV  
(Taylor*)9 
 
 
10 mg IM  
(Cole 2021)17 

 
 
 
 
 
 
 
 

11.5  
(Chan 2021)10 
 
11  
(Taylor*)9 
 
 
17.5  
(Cole 2021)17 

 
 
 
35% (5 minutes) 
59% (10 minutes) 
(Taylor*)9 
 

 
 
 
*For the Taylor study, if adequate sedation 
was not achieved at 5 minutes, an additional 
dose of olanzapine 5 mg could be 
administered, and repeated in 5 minutes as 
needed. Following this, additional, open-label 
sedation could be administered at the 
discretion of the treating physician 
 

Ziprasidone Atypical 
Antipsychotic 

10 mg IM  
(Martel 2021)18 
 
20 mg IM  
(Martel 2021)18 

 

  25%  
(Martel 2021)18 
 
35%  
(Martel 2021)18 

 

Lorazepam Benzodiazepine 2 mg IM  
(Martel 2021)18 
 
2 mg IM  
(Nobay*)19 

 
 
 
32.2 
(Nobay*)19 

 29%  
(Martel 2021)18 

 
 
 
*Nobay dropped lorazepam from protocol 
because at interim analysis, lorazepam 
patients had significantly longer time to 
sedation and awakening 

 470 
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Table 1. Summary of Medications (Continued).* 471 
Name Class Dosing Mean Time 

to Sedation 
(Minutes) 

Median Time 
to Sedation 
(Minutes) 

Proportion of 
Patients Sedated at 

a Time Interval 

Other 

Midazolam Benzodiazepine 2.5 to 5 mg IV 
(Chan 2013*)8 
 
5 mg IM  
(Chan 2021)10 
 
10 mg IM  
(Isbister)13 
 
5 mg IV  
(Knott)15 
 
5 mg IM  
(Nobay)19 

67.8  
(Chan 2013)8 
 
 
 
 
 
 
 
 
 
 
18.3  
(Nobay)19 
 
 
 
 
 
 
 
 
 

10  
(Chan 2013)8 
 
8.5  
(Chan 2021)10 
 
24  
(Isbister)13 
 
6.5  
(Knott)15 
 
 

 
 
 
 
 
 
 
 
 
44.6% (5 minutes) 
(Knott)15 
 

*For the 2013 Chan study, midazolam was 
dosed at 2.5 mg or 5 mg for estimated weights 
of <50 kg and ≥50 kg, respectively  

 472 
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Table 1. Summary of Medications (Continued).* 473 
Name Class Dosing Mean Time 

to Sedation 
(Minutes) 

Median Time 
to Sedation 
(Minutes) 

Proportion of 
Patients Sedated at 

a Time Interval 

Other 

Combinations       
Droperidol + 
Midazolam 

Antipsychotic +  
Benzodiazepine 

5 mg IV 
droperidol  + 2.5 
to 5 mg IV 
midazolam 
boluses  
(Chan 2013*)8 
 
5 mg IV 
droperidol  + 5 
mg IV 
midazolam  
(Taylor)9 
 
5 mg IM 
droperidol + 5 
mg IM 
midazolam 
(Isbister)13 

 

21.3  
(Chan 2013)8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6  
(Chan 2013)8 
 
 
 
 
 
5  
(Taylor)9 
 
 
 
 
25  
(Isbister)13 

 
 
 
 
 
 
 
66% (5 minutes) 
88% (10 minutes) 
(Taylor*)9 

*For the 2013 Chan study, midazolam was 
dosed at 2.5 mg or 5 mg for estimated 
weights of <50 kg and ≥50 kg, respectively  
 
 
 
*For the Taylor study, if adequate sedation 
was not achieved at 5 minutes, an additional 
dose of midazolam 5 mg could be 
administered, and repeated in 5 minutes as 
needed. Following this, additional, open-
label sedation could be administered at the 
discretion of the treating physician 
 

Olanzapine + 
Midazolam 

Atypical 
Antipsychotic + 
Benzodiazepine 

5 mg IV 
olanzapine + 2.5 
to 5 mg 
midazolam 
boluses  
(Chan 2013*)8 
 

14  
(Chan 2013)8 
 

5  
(Chan 2013)8 

 *For the 2013 Chan study, midazolam was 
dosed at 2.5 mg or 5 mg for estimated 
weights of <50 kg and ≥50 kg, respectively  

*Ketamine dosing is not included in this table, as none of the ketamine papers assessed for this policy met the quality criteria for inclusion. 474 
 475 
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Appendix E1. Literature classification schema.* 640 

 
Design/ 
Class 

 
Therapy† 

 
Diagnosis‡ 

 
Prognosis§ 

 
1 

 
Randomized, controlled trial or 
meta-analysis of randomized 
trials 

 
Prospective cohort using 
a criterion standard or 
meta-analysis of 
prospective studies 

 
Population prospective 
cohort or meta-analysis 
of prospective studies 

 
2 

 
Nonrandomized trial  

 
Retrospective 
observational 

 
Retrospective cohort 
Case control 

 
3 

 
 
Case series 
 

 
 
Case series 
 

 
 
Case series 
 

*Some designs (eg, surveys) will not fit this schema and should be assessed individually. 641 
†Objective is to measure therapeutic efficacy comparing interventions. 642 
‡Objective is to determine the sensitivity and specificity of diagnostic tests. 643 
§Objective is to predict outcome, including mortality and morbidity. 644 
 645 

Appendix E2. Approach to downgrading strength of evidence. 646 
_______________________________________________________ 647 
 648 
    Design/Class 649 
   _______________________________ 650 
Downgrading  1  2  3 651 

 652 
None   I  II  III 653 
1 level   II  III  X 654 
2 levels   III  X  X 655 
Fatally flawed  X  X  X 656 
 ____________________________________________________________________________________ 657 
 658 
Appendix E3. Likelihood ratios and number needed to treat.* 659 
  660 

LR (+) LR (–)  
1.0 1.0 Does not change pretest probability 
1–5 0.5–1 Minimally changes pretest probability 
10 0.1 May be diagnostic if the result is concordant with 

pretest probability 
20 0.05 Usually diagnostic 
100 0.01 Almost always diagnostic even in the setting of low or 

high pretest probability 
 LR, likelihood ratio. 661 
 *Number needed to treat (NNT): number of patients who need to be treated to achieve 1   662 

additional good outcome; NNT=1/absolute risk reduction×100, where absolute risk reduction is the risk 663 
difference between 2 event rates (ie, experimental and control groups). 664 

 665 
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Appendix E4. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagrams.7     666 
 667 

668 
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Evidentiary Table. 669 
Study & Year 

Published 
Class of 

Evidence 
Setting & Study 

Design 
Methods & Outcome Measures Results Limitations & Comments 

Chan et al 
(2013)8 

 

II Multicenter, 
randomized, 
double-blind, 
placebo- 
controlled, 
double-dummy, 
clinical trial in 3 
large 
metropolitan 
EDs 

Computerized block randomization to: 
control (placebo-droperidol, placebo- 
olanzapine), droperidol group (droperidol 5 
mg, placebo-olanzapine), olanzapine group 
(olanzapine 5 mg, placebo-droperidol); 
each patient then received IV midazolam 
2.5 mg (if <50kg) or 5 mg (if ≥50 kg), then 
incremental doses until sedation achieved, 
up to 20 mg per physician discretion; 
sedation measured on 6-point scale; 
primary outcome: time to adequate 
sedation, proportion adequately sedated at 
5 and 10 minutes; secondary outcome: 
need for additional parenteral sedative 
drugs to achieve adequate initial sedation, 
need for resedation within 60 minutes of 
initial adequate sedation, need for 
resedation from 60 minutes after initial 
adequate sedation until ED discharge, total 
midazolam dose administered in 60 
minutes following initial adequate sedation, 
total midazolam dose from 60 minutes after 
initial sedation until ED discharge, QTc, 
length of stay, adverse events 

Time to sedation significantly 
shorter for droperidol (21.3 
minutes) and olanzapine (14 
minutes) groups vs placebo (67.8 
minutes); differences in medians 
for times to sedation: control and 
droperidol 4 minutes (95% CI 1 to 
6 minutes), control and olanzapine 
5 minutes (95% CI 1 to 6 
minutes); survival analysis 
showed difference in proportion of 
patients sedated at any point, 
hazard ratio  droperidol 1.61 (95% 
CI 1.23 to 2.11); hazard ratio 
olanzapine 1.66 (95% CI 1.27 to 
2.17); no difference in 
requirement of additional doses to 
reach adequate sedation, but more 
in control group needed sedation 
in the first 60 minutes and from 
then until discharge; no significant 
difference in initial dose of 
midazolam given, although control 
did require higher median 
cumulative dose of midazolam to 
achieve initial sedation; no 
difference in adverse events, 
length of stay, disposition 
destination or QTc interval 
 

Combination of droperidol 
plus olanzapine with 
midazolam appears to be 
superior; well executed 
clinical trial; appears to be 
some minor imbalances in 
study groups; possible 
selection bias 
 
 

 670 
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Evidentiary Table (continued). 671 
Study & Year 

Published 
Class of 

Evidence 
Setting & Study 

Design 
Methods & Outcome Measures Results Limitations & Comments 

Taylor et al 
(2017)9 

 
 

II Prospective 
randomized 
double-blinded 
triple-dummy 
clinical trial of 
agitated patients 
in 2 inner-city 
EDs 

Patients 18 to 65 years requiring IV 
medication for sedation for acute agitation; 
randomized to droperidol plus midazolam, 
droperidol alone, or olanzapine; primary 
outcome included adequate sedation within 
10 minutes of first dose of medication 

N=361; droperidol plus 
midazolam: N=120 (118 analyzed) 
75% sedated at 10 minutes; 
droperidol: N=117 (111 analyzed) 
50% sedated at 10 minutes; 
olanzapine: N=124 (120 analyzed) 
49% sedated at 10 minutes; 
difference: 25% (95% CI 12% to 
38%) 
 

Droperidol plus midazolam 
was superior to droperidol 
alone or olanzapine; limited 
by potential imbalance and 
lack of generalizability; 
minimal lost to follow-up 
or not analyzed 
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Evidentiary Table (continued). 673 
Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

Chan et al 
(2021)10 

 
 
 

II Multi-center, 
double-blinded, 
randomized, 
active-controlled 
pragmatic trial 
across 6 public 
Hong Kong EDs 

Patients received 5 mg IM 
midazolam, olanzapine, or 
haloperidol;  primary outcome 
was time to achieve adequate 
sedation at 10, 20, 30, 45 and 60 
minutes; secondary outcomes 
included proportion of patients 
receiving additional study drug 
or other medication to achieve 
sedation, proportion of patients 
with QTc interval prolongation, 
adverse events with study 
medications, proportion of 
patients with sedation score of 
(0) or observed sleep, and ED  
length of stay 

2,423 patients were screened, 206 received 
study drugs and 167 provided informed 
consent; 56 patients received midazolam, 54 
patients received olanzapine, and 57 patients 
received haloperidol; median time to sedation 
estimated by the Kaplan-Meier function was 
8.5 (95% CI 8.5 to 59.5, IQR 8), 11.5 (95% CI 
7.5 to 67.0, IQR 30), and 23 minutes (95% CI 
6.0 to 53.5, IQR 21) for midazolam, 
olanzapine, and haloperidol, respectively; at 10 
minutes after the initial dose, 52%, 34%, and 
21% were adequately sedated in the 
midazolam, olanzapine, and haloperidol arms, 
respectively; significant differences were 
detected in the Kaplan-Meier curves for 
midazolam compared with olanzapine (P=.03) 
and haloperidol (P=.002); overall, the adverse 
event rate was similar for midazolam, 
olanzapine, and haloperidol at 4%, 6%, and 
5%, respectively 
 

Groups were balanced at 
baseline; 39 of 206 
patients excluded post-
randomization and not 
included in the analysis; 
study not powered to 
compare rates of adverse 
outcomes 
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Evidentiary Table (continued). 675 
Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

Korczak et al 
(2016)1 

 

III Systematic 
literature review 
and meta-analysis 
 
 

Meta-analyses for pairwise 
comparisons of drug class 
(benzodiazepine, antipsychotic, 
or combination) were carried out 
for each outcome: proportion 
sedated, need for repeat sedation, 
and adverse events; analyzed 
whether a class or combination 
of drugs (antipsychotics, 
benzodiazepines or combination) 
was: 1) more effective than 
another as measured by the 
proportion of patients sedated 
within a specific timeframe, and 
the need for repeat sedation, 
AND 2) Safer than another as 
measured by the number and 
type of reported adverse events; 
graded final papers with the 
Jadad Score 

7 included articles; proportion sedated at 15 to 20 
minutes (4 of 7 studies): antipsychotics vs 
benzodiazepines, (3 studies); overall, there was 
no difference between classes in the proportion of 
patients sedated at 15 to 20 minutes (RR=0.88; 
95% CI 0.70 to 1.10; P=.25); benzodiazepines vs 
combination therapy (2 studies) - a significantly 
greater proportion of patients were sedated with 
combination therapy (RR=1.31; 95% CI 1.15 to 
1.49; P<.0001); antipsychotics vs combination 
therapy (1 study), not analyzed further; need for 
repeat sedation: (4 studies); antipsychotics vs 
benzodiazepines - antipsychotics were found to 
clearly be more effective, as fewer repeat doses 
needed to be given (RR=0.49; 95% CI 0.36 to 
0.67; P<.0001); benzodiazepines vs compared 
with combination therapy, (2 studies) -
combination therapy requires less repeat sedation 
than when benzodiazepines were given alone 
(RR=0.64; 95% CI 0.48 to 0.85; P=.002); 
antipsychotics vs combination, 1 study, not 
analyzed further; adverse events: antipsychotics 
vs benzodiazepines (6 articles); the overall trend 
slightly favored antipsychotics (RR=0.85; 95% 
CI 0.59 to 1.23; P=.38); benzodiazepines vs 
combination therapy - risk of any adverse event 
is significantly lower with combination therapy 
(RR=0.63; 95% CI 0.42 to 0.97; P=.03); 
respiratory adverse events were the most 
common in the benzodiazepine group; 
antipsychotics vs combination therapy (2 studies) 
with no difference (RR=1.12; 95% CI 0.61 to 
2.04; P=.71) 
 

Results support findings 
from individual/included 
studies 
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Evidentiary Table (continued). 677 
Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

Battaglia et al 
(1997)12 

 
 
 

III Multicenter, 
prospective, double-
blinded trial; ED 
patients with psychosis 
and behavioral 
dyscontrol (agitated, 
aggressive, destructive, 
assaultive, or restless 
behavior) with Brief 
Psychiatric Rating 
Scale (BPRS) score ≥5 
 
*Excluded patients 
with “clinically 
obvious” alcohol 
intoxication (defined) 
and: allergic 
hypersensitivity, CNS 
depression, delirium, 
neuroleptic malignant 
syndrome, airway 
obstruction, severe 
hypotension or 
hypertension, acute 
narrow angle glaucoma, 
and treatment with a 
benzodiazepine or 
neuroleptic in the 
previous 24 hours 
 

Randomized to 2 mg IM 
lorazepam, 5 mg IM haloperidol 
or both; outcome measures: 
assessed hourly on modified 
Brief Psychiatric Rating Scale 
(MBPRS), Agitated Behavior 
Scale (ABS) and Clinical Global 
Impressions (CGI) scale 
 
 

98 patients enrolled; all groups had lower 
scores than baseline at reassessment; 
Agitated Behavior Scale (ABS): 
patients receiving combination (C) had 
lower scores at 1 hour than those who 
received lorazepam (L) alone 
(statistically significant) or haloperidol 
(H) alone (not statistically significant): 
C<L P=.014, C<H P=.064, H<L P=.426; 
modified Brief Psychiatric Rating Scale 
(MBPRS): statistically significant at 
hours 2 and 3; at hour 3: C<L P=.041; 
C<H P=.016, H<L P=.98; asleep at 3 
hours: L>H P=.013, C>H P=.026, (If 
awake at 3 hours, more patients in 
lorazepam and combo groups had 
improved); adverse events: 
extrapyramidal syndrome (higher in 
haloperidol than combo or lorazepam), 
ataxia, dizziness, dry mouth, speech 
disorder; no statistically significant 
difference identified among groups 
although note EPS in 20% of haloperidol 
vs 6% combo, 3% lorazepam 

Evaluation and treatment 
guided by “ED 
psychiatrist”; psychiatric 
patients only; at least 
somewhat differentiated 
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Evidentiary Table (continued). 679 
Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

Isbister et al 
(2010)13 

 
 

III Blinded RCT in 
urban ED with 
27,000 annual 
visits in Australia  

Blinded RCT of IM droperidol 
(10 mg), midazolam (10 mg), 
and droperidol (5 
mg)/midazolam (5 mg for acute 
agitation; primary outcome was 
the duration of agitation, defined 
as the time security staff were 
required; secondary outcomes 
included time until additional 
sedation was administered, staff 
and patient injuries, further 
episodes of agitation, and drug-
related adverse effects 
 

Droperidol (N=33) vs midazolam (N=29) vs 
combination (N=29); there was no difference 
in duration of agitation (20 minutes; IQR 11 to 
37 minutes) for droperidol, 24 minutes (IQR 13 
to 35 minutes) for midazolam, and 25 minutes 
(IQR 15 to 38 minutes) for the combination; 
additional sedation was required in 11 
droperidol patients (33%, 95% CI 19% to 
52%), 18 midazolam patients (62%, 95% CI 
42% to 79%), and 12 (41%, 95% CI 24% to 
61%) in the combination group; no differences 
in secondary outcomes 

The primary outcome, 
time security staff was 
required to be present, was 
arguably more patient-
centered than sedation 
score (secondary 
outcome); small sample 
size resulted in wide 
confidence intervals for 
primary outcome (duration 
of agitation) 

Thomas et al 
(1992)14 

 
 
 

III Randomized, 
double-blind, 
prospective 
study, patients 
requiring 
physical restraint 
in university ED 

21 patients received 5 mg 
haloperidol IM; 26 patients 
received 5 mg droperidol IM;  
12 patients received haloperidol 
IV; 9 patients received 5 mg 
droperidol IV; outcome measure: 
patients rated on a 5-point 
combativeness scale and vital 
signs at 5, 10, 15, 30, and 60 
minutes after medication 
administration 
 

Significantly more rapid response to IM 
droperidol than to IM haloperidol (P=.03, 
ANOVA); IM droperidol decreased 
combativeness significantly more than IM 
haloperidol at 10 (P=.006), 15 (P=.01), and 30 
(P=.04) minutes; no significant difference 
between the drugs when given by the IV route 
(β at the 5% confidence level, P=.78); no 
significant difference in vital signs among the 
groups; 1 patient who received IM haloperidol 
returned 18 hours later with an acute dystonic 
reaction; no other adverse reactions were 
noted; The authors concluded that in equal IM 
doses (5 mg), droperidol results in more rapid 
control of agitated patients than haloperidol, 
without any increase in undesirable side effects 
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Evidentiary Table (continued). 681 
Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

Knott et al 
(2006)15 

 
 

III Double-blind, 
RCT of IV 
midazolam vs 
droperidol in 
large Australian 
university 
hospital; 
objective: to 
compare IV 
midazolam and 
droperidol for 
onset of sedation; 
included: 18 to 
65 years agitated 
from mental 
illness, 
intoxication, or 
both and required 
chemical restraint 
per attending or 
senior resident; 
excluded: allergy 
to drug, 
pregnancy, and 
reversible causes 
agitation 
(hypoglycemia, 
hypoxia), alcohol 
intoxication  

Intervention: midazolam or 
droperidol, 5 mg IV every, 5 min 
until sedation; randomization 
determined by random number 
tables; if <50 kg, patient 
received 2.5 mg; if more than the 
20 mg in solution, then treating 
physician chose subsequent 
therapy; the primary endpoint: 
time to sedation score ≤2 on 6-
point agitation scale (0 asleep, 5 
violent and highly aroused, 4 
highly aroused, 3 moderately 
aroused, 2 mildly aroused, 1 
settled), median times to 
sedation, and proportions 
sedated at 5 and 10 minutes; 
secondary endpoints: need for 
sedation <60 minutes after 
adequate sedation, QTc interval 
on 12-lead ECG, and adverse 
event rates 

74 patients midazolam; 79 patients droperidol; 
survival analysis: no difference time to 
sedation (hazard ratio 0.86; 95% CI 0.61 to 
1.23, P=.4); median time to sedation: 6.5 
minutes for midazolam (5 mg), 8 minutes for 
droperidol (10 mg), difference of 1.5 minutes, 
95% CI 0 to 4 minutes; at 5 minutes, 33 of 74 
midazolam patients (44.6%) adequately 
sedated, 13 of 79 droperidol patients (16.5%) 
adequately sedated, difference of 28.1%, 95% 
CI 12.9 to 43.4%, P<.001; at 10 minutes, 41 of 
74 midazolam patients (55.4%) and 42 of 79 
droperidol patients (53.2%), difference of 
2.2%, 95% CI 14.9 to 19.3%, P=.91; adverse 
events: 11 midazolam and 10 droperidol; 3 
patients needing assisted ventilation and the 1 
patient needing intubation were in midazolam 
cohort; no difference in proportion with long 
QT; concluded no difference in time of onset 
of adequate sedation of agitated patients using 
midazolam or droperidol but patients sedated 
with midazolam may have increased need for 
active airway management  

Starts as Design 1, but 
potential for selection bias, 
not told number eligible 
not enrolled and they may 
have preference for 
pharmacologic treatment; 
inclusion: “marked 
agitation” requiring 
chemical restraint is not 
standardized and 
subjective; endpoint time 
to sedation subjective; 
number of protocol 
violations: 17 lost study 
packs and 11 enrolled; 18 
to 65 years; conclusion 
that “midazolam and 
droperidol are equally 
effective sedating agents”, 
not true since not designed 
as an equivalence trial 
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Evidentiary Table (continued). 683 
Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

Martel et al 
(2005)6 

 
 

III Prospective, 
randomized, 
double-blind 
trial; urban ED 
with annual 
census of 98,000 
patients  

Prospective, randomized, 
double-blind trial of acutely 
agitated ED patients requiring 
emergent sedation (convenience 
sample when researcher 
available); patients randomized 
to droperidol 5 mg, ziprasidone 
20 mg, or midazolam 5 mg IM at  
0, 15, 30, 45, 60, and 120 
minutes and included AMSS, 
oxygen saturations, and end-tidal 
carbon dioxide levels were  
measured 

144 patients total (50 droperidol, 46 
ziprasidone, 48 midazolam); more patients 
remained agitated in the ziprasidone group (28 
of 46) at 15 minutes than in the droperidol (20 
of 50) and midazolam (15 of 48) groups 
(P=.01); no difference in number of patients 
who remained agitated at the 30-minute 
interval (ziprasidone, 14 of 46; droperidol, 6 of 
50; midazolam, 11 of 48; P=.08); at 45 
minutes, there were more agitated patients in 
the midazolam group (14 of 48) than in the 
droperidol (9 of 50) and ziprasidone (9 of 46) 
groups (P=.03); rescue medication for sedation 
was necessary in 38 of 144 patients 
(droperidol, 5 of 50; ziprasidone, 9 of 46; 
midazolam, 24 of 48; P<.05); midazolam and 
droperidol sedated faster than ziprasidone, but 
all generated equal adequate sedation at 30 
minutes; no cardiac dysrhythmias were 
identified in any treatment group; respiratory 
depression that clinically required treatment 
with supplemental oxygen occurred in 21 of 
144 patients (droperidol, 4 of 50; ziprasidone, 
7 of 46; midazolam, 10 of 48; P=.20); no 
patients required endo-tracheal intubation 
 

Recruitment under waiver 
of consent unless proxy 
was available (more 
representative population 
than studies requiring 
consent); unclear training 
of raters, inter-rater 
reliability; some side 
effects make it obvious 
which class of medication 
was administered – 
unclear how blinding was 
maintained; safety 
outcomes are 
underpowered to detect 
meaningful differences; 
older study, CIs not 
reported for clinical 
importance determination 
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Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

Richards et al 
(1998)16 

III Prospective open 
label randomized 
trial,  with 
agitated patients 
in an urban ED 
with annual 
census of 
approximately 
65,000 patients 

Acutely agitated patients were 
placed on cardiac, blood 
pressure, and pulse oximetry 
monitors; excluded patients with 
readily reversible etiology 
(hypoglycemia, hypoxemia), 
hypotension, head trauma, 
anticholinergic toxidrome, 
pregnancy, among others 
including allergies); 
interventions: lorazepam (2 mg 
IV if <50 kg or 4 mg IV if >50 
kg), droperidol (2.5 mg IV if 
<50 kg or 5 mg IV if >50 kg); 
assessed agitation with a 6-point 
scale; recorded at 0, 5, 10, 15, 
30, and 60 minutes; repeat 
dosing at 30 minutes if agitation 
score ≥4 

259 patients screened; 220 met eligibility 
criteria; 39 excluded; 18 had missing or 
incomplete data sheets (protocol 
violation/loss to follow up); N=202 seen 
by 32 attendings; 100 patients received 
lorazepam and 102 patients received 
droperidol; agitation was attributed to 
methamphetamine toxicity in 146 patients 
(72%), cocaine toxicity in 28 (14%), 
psychiatric illness in 20 (10%), and ethanol 
withdrawal in 8 (4%); ethanol intoxication 
was present in 98 patients (49%); both 
drugs had similar sedation profiles at 5 
minutes; patients receiving droperidol had 
significantly lower sedation scores at times 
10, 15, 30, and 60 minutes than lorazepam; 
more repeat doses of lorazepam were given 
(40) than droperidol (8) at 30 minutes 
 
 

Operated under emergency 
consent for enrollment; sample 
more representative; included 
inebriated/intoxicated patients; 
but excluded head trauma 
(somewhat representative of 
typical ED patients presenting 
in need of sedation); patients 
seemingly were put on 
monitors and had IVs placed 
with blood drawn before 
sedation; this might have 
biased selection towards less 
agitated patients; also 
excluded those sedated in the 
field; unblinded study, 
regardless profiles of the 
drug’s side effects, hinder 
clinician blinding; agitation 
scale was validated, but it is 
not one that is used today nor 
validated according to modern 
approaches; CIs not reported; 
nor adjustment for multiple 
comparisons 
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Setting & Study 
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Methods & Outcome Measures Results Limitations & Comments 

Cole et al 
(2021)17 

 
 

III Prospective 
observational 
study at an urban 
Level I trauma 
center, with 
greater than 
100,000 annual 
ED visits 

IM droperidol or olanzapine for 
acute agitation; the treating 
physician determined the 
medication and dose; drug 
shortages made either olanzapine 
(July to September 2019) or 
droperidol (November 2019 to 
March 2020) unavailable, 
creating a natural experiment; 
the primary outcome was time to 
adequate sedation, assessed by 
the AMSS, defined as time to 
AMSS score <1 

1,257 patients (median age 42 y; 73% 
men); 538 received droperidol (median 
dose 5 mg) and 719 received olanzapine 
(median dose 10 mg); the majority of 
patients (1,086; 86%) had agitation 
owing to alcohol intoxication; time to 
adequate sedation was 16 minutes (IQR 
10 to 30 minutes) for droperidol and 17.5 
minutes (IQR 10 to 30 minutes) for 
olanzapine; no significant difference 
between groups in time to sedation; 
patients receiving olanzapine were more 
likely to receive additional medications 
for sedation (droperidol 17%; olanzapine 
24%; absolute difference: 8% [95% CI –
12 to –3%]); no difference between 
drugs regarding adverse effects except 
for extrapyramidal adverse effects, 
which were more common with 
droperidol (N=6; 1%) than olanzapine 
(N=11; 0.1%) 

Directly applicable study which 
was a natural experiment due to 
drug shortages; observational 
study with minor limitations; 
dosing was variable based on 
physician determination and 
symptoms; unclear how titration 
was done if at all; selection bias, 
only included patients who 
received only IM medications 
droperidol or olanzapine, while 
it was customary for some 
patients to receive other 
medications in combination; 
generalizability: study was done 
in a dedicated alcohol/agitation 
unit locked and with dedicated 
teams; missing values for 
alcohol were assumed to be 0 
rather than imputed in the Cox 
Models; propensity score 
matching might have been 
useful, thought the natural 
experiment for drug availability 
likely obviated the need; 3 
minute difference to sedation for 
the power calculation seemed 
arbitrary; sensitivity analyses 
done with those receiving 
diphenhydramine in 
combination, and those receiving 
IV droperidol and olanzapine 
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Evidence 
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Martel et al 
(2021)18 

 
 
 

III Randomized, 
double-blind trial 
at an urban, 
academic hospital 
with an annual 
ED census of 
approximately 
100,000  

Randomized, double-blind trial 
of ED patients with acute 
agitation requiring parenteral 
sedation; patients were 
randomized to receive 5 mg of 
droperidol, 10 mg of 
ziprasidone, 20 mg of 
ziprasidone, or 2 mg of 
lorazepam IM; recorded AMSS 
scores, nasal end-tidal carbon 
dioxide (ETCO2), and pulse 
oximetry (SpO2) at 0, 15, 30, 45, 
60, 90, and 120 minutes as well 
as QTc durations and 
dysrhythmias; respiratory 
depression was defined as a 
change in ETCO2 consistent with 
respiratory depression or 
SpO2<90%; the primary 
outcome was the proportion of 
patients adequately sedated 
(AMSS ≤0) at 15 minutes 
 

115 patients; primary outcome: adequate 
sedation at 15 minutes, droperidol 
administration was effective in 16 of 25 (64%) 
patients, compared to 7 of 28 (25%) for 10 mg 
of ziprasidone, 11 of 31 (35%) for 20 mg of 
ziprasidone, and 9 of 31 (29%) for lorazepam; 
pairwise comparisons revealed that droperidol 
was more effective that the other medications, 
with 39% (95% CI 3 to 54%) more compared 
to 20 mg of ziprasidone and 33% (95% CI 8 to 
58%) more compared to lorazepam; no 
significant difference in need of additional 
rescue sedation; numerically, respiratory 
depression was lower with droperidol (3 of 25 
[12%]) compared to 10 mg of ziprasidone (10 
of 28 [36%]), 20 mg of ziprasidone (12 of 31 
[39%]), or lorazepam (15 of 31 [48%]); 1 
patient receiving 20 mg of ziprasidone required 
intubation to manage an acute subdural 
hematoma; no patients had ventricular 
dysrhythmias; QTc durations were similar in 
all groups 

Droperidol resulted in 
more rapid sedation than 
ziprasidone or lorazepam; 
all were safe 
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Methods & Outcome Measures Results Limitations & Comments 

Nobay et al 
(2004)19 

 
 

III Study design: 
single-site, urban 
randomized, 
prospective, 
double-blind 
convenience trial; 
consent from 
patient/family; 
included patients 
physically 
threatening to 
themselves/staff, 
or severely 
disruptive; all 
initially physically 
restrained; 
excluded if 
allergic, 
hypotensive, >140 
beats/minute, 
respiratory rate 
>40 
breaths/minute 
>18, age <18 
years, pregnant; 
outcome: time to 
sedation, time to 
arousal 

Computer-generated 
randomization code; research 
assistant, administering physician, 
and patient blinded to drug 
delivered; randomized to IM 
midazolam 5 mg, lorazepam 2 
mg, or haloperidol 5 mg; sedation 
judged to be adequate if 3 on a 3-
point scale that was modified 
from study by Thomas et al14 (not 
validated), 1=violent, 
2=decreasing agitation, 3=no 
agitation; arousal=waking up to 
verbal commands, able to count 
backwards, and follow simple 
commands; rescue drugs 
administered at discretion of 
treating physician; interim 
analysis performed; sample size 
not calculated a priori; corrected 
for Bonferroni only if P<.05 

Included 111 severely agitated and violent 
patients (lorazepam=27, midazolam=42, 
haloperidol=42); interim analysis after 95 
patients showed that lorazepam had a 
statistically significant longer time to 
sedation and awakening and was dropped 
from randomization; mean time to sedation 
was 18.3 (±14) minutes for midazolam, 28.3 
(±25) minutes for haloperidol, 32.2 (±20) 
minutes for lorazepam; mean difference 
between midazolam and lorazepam was 13 
minutes (95% CI 5.1 to 22.8 minutes), 
between midazolam and haloperidol was 9.9 
minutes (95% CI 0.5 to 19 minutes); time to 
arousal was 81.9 minutes for midazolam, 
126.5 minutes for haloperidol, 217.2 minutes 
for lorazepam; mean difference in time to 
awakening: midazolam and lorazepam, 135.3 
minutes (95% CI 89 to 182 minutes), 
midazolam and haloperidol, 44.6 minutes 
(95% CI 9 to 80 minutes); no difference in 
vital signs; 1 haloperidol became 
hypotensive; another apneic but recovered; 
concluded midazolam has significant shorter 
time to sedation and arousal than lorazepam 
or haloperidol 

Starts as Design 1, but 
convenience sample, no a 
priori sample size 
calculation, interim 
analysis does not appear to 
have been planned, 
stopped lorazepam 
enrollment halfway 
through study, used non-
validated sedation scale 
and awakening 
assessment, dosing not 
weigh-based, Bonferroni 
correction only used if 
P<.05 
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Asadollahi et 
al46 

(2015) 
 
 

III Randomized, double-
blind parallel group trial 
at a single metropolitan 
university-affiliated 
hospital; objective: 
compare efficacy of 
valproate vs haloperidol 
in decreasing agitation 
in ED; inclusion: 
agitated adult, 
classification confirmed 
by ED attending/ 
psychiatrist; exclusion: 
physiologic agitation 
(hypoxia/hypoglycemia)
, systolic blood pressure 
≤90 mm Hg, pregnancy, 
breast feeding, liver 
disease or uncontrolled 
diabetes, head trauma, 
neuroleptic malignant 
syndrome and seizure; 
informed consent from 
parent/legal guardian 

Outcome was agitation measured 
at baseline and 30 minutes after 
injection on ACES item scale 
with 9 anchor points where 
1=severely agitated, 8=deep 
sleep, 9=unarousable, and a 1 
point difference would be 
clinically important; the Positive 
and Negative Syndrome Sale-
Excited Component (PANSSS-
EC) subscale 1 through 7, where 
7 is extremely severe agitation);  
compared differences in baseline 
to post-intervention ACES score 
within a single patient and 
between study arms for placebo 
vs haloperidol vs placebo vs 
valproate; intended-to-treat 
analysis 

80 patients received 20 mg/kg IV 
valproate vs 5 mg IM haloperidol;  
ACES between baseline and 30 
minutes was 4.7 (standard 
deviation 1.9) valproate vs 5.5 
(standard deviation 2.1) 
haloperidol; haloperidol - more 
sedation (36.2% vs 2.5%) and 
extrapyramidal symptoms (8.7% 
vs 0%); neither duration of time or 
proportion needing restraints did 
not differ (85% in valproate vs 
76.2% in haloperidol); they 
conclude that valproate IV is as 
effective (not an equivalence of 
noninferiority design) 

Starts as Design 1, but while 
we know baseline ACES -1.6 
(standard deviation 0.8) 
valproate, 1.8 (standard 
deviation 0.8) haloperidol, 
unknown proportion of 
severely agitated (as specified 
in our question, or a score of 1 
on ACES); no incidence rate 
ratio score assessment post-
intervention; conclusions not 
supported by results; not an 
equivalence or non-inferiority 
trial and claim that valproate 
did better on the ACES when 
they report a difference from 
baseline, rather than the final 
ACES to know how sedated 
they were; bigger difference in 
the haloperidol arm in ACES 
implies calmer haloperidol but 
unclear proportion started out 
as severely (ACES=1) 
agitated; limitations do not 
mention the fact that an IV 
may be dangerous to place in a 
severely agitated patient; 
single center; only gave 
haloperidol 5 mg IM and 
valproate would need an IV; 
small sample 
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Evidentiary Table (continued). 694 
Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

Raveendran et 
al47 

(2007) 
 
 
 

III Single-site 
pragmatic RCT; 
psychiatric ED in 
Vellore, south 
India 

Adult patients with acute 
agitation; randomized to either 
IM olanzapine or IM haloperidol 
plus promethazine; primary 
outcomes were the proportion of 
patients who were “tranquil or 
asleep” at 15 minutes and 240 
minutes; secondary outcomes 
were the proportion of patients 
who were “tranquil, asleep, 
restrained, absconding, or 
clinically improved” at 15, 30, 
60, 120, and 240 minutes; 
additional medical interventions 
and adverse effects over 4 hours; 
and compliance with oral drugs 
and adverse effects over 2 weeks 
 

N=300, 150 randomized to each group; follow-
up data available for 298 (99%); both 
treatments resulted in similar proportions of 
people being assessed as “tranquil or asleep” at 
15 minutes (olanzapine 131 of 150 (87%) and 
haloperidol plus promethazine 136 of 150 
(91%); relative risk, 0.96 (95% CI 0.34 to 
1.47); more patients who received olanzapine 
than those who received haloperidol plus 
promethazine required additional sedating 
medications over 4 hours (65 of 150 (43%) for 
olanzapine vs 31 of 150 (21%) for haloperidol 
plus promethazine; RR=2.07, (95% CI 1.43 to 
2.97); no serious adverse events were reported 

Both medications worked 
for sedation; researchers 
did not evaluate possible 
EKG changes; excellent 
methodology, including 
concealed allocation, 
blinding of outcome 
assessment; conventional 
and appropriate statistical 
methods; minimal lost to 
follow-up 
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Evidentiary Table (continued). 696 
Study & Year 

Published 
Class of 
Evidence 

Setting & Study 
Design 

Methods & Outcome Measures Results Limitations & Comments 

TREC 
Collaborative 

Group48 
(2003) 

III Pragmatic RCT; 
objective to 
compare IM 
midazolam or IM 
haloperidol-
promethazine if 
“aggression/ 
agitation from 
psychiatric 
illness”; included 
if clinician 
determined IM 
sedation need for 
agitation/ 
dangerous; 
excluded if 
clinician 
determined 
treatment is risk; 
clinician-
determined dose 

Pragmatic RCT in 3 Brazilian 
psychiatric EDs, convenience 
sample, randomized by table of 
random numbers and block size; 
outcome: tranquil/sedated at 20 
minutes; secondary outcome: 
patients tranquil/sleep by 40, 60, 
120 minutes, restrained, needed 
drugs <2 hours, severe adverse 
events, another episode of 
agitation/aggression, required 
additional visits from clinician 
during first 24 hours, 
antipsychotic load in first 24 
hours and no discharge in 2 
weeks 

N=301, 151 randomized to midazolam, 150 
haloperidol-promethazine; 134 of 151 (89%) 
midazolam and 101 of 150 (67%) haloperidol-
promethazine tranquil/asleep at 20 minutes, 
RR=1.32 (95% CI 1.16 to 1.49); at 40 minutes, 
midazolam relative risk for tranquility was 
1.13 (95% CI 1.01 to 1.26); at 1 hour, 90% in 
both groups tranquil or asleep; 1 adverse event 
occurred in each (respiratory depression in 
midazolam; seizure in haloperidol-
promethazine); conclude that both effective but 
midazolam more rapidly sedating than 
haloperidol-promethazine 

Study begins as Design 1, 
but convenience sample 
enrolled at discretion of 
unblinded clinician; no 
description of 
comparability at baseline 
and unclear validity or 
reliability of “calm and 
tranquil” and objective not 
masked and not 
generalizable, and dose 
was at discretion of 
clinician; midazolam 
group was more likely to 
receive 15 mg of 
midazolam whereas in the 
haloperidol group 
approximately 50% (77) 
received 5 mg and 
approximately 50% (71) 
received 10 mg; 
substantial dose difference 

ACES, Agitation-Calmness Evaluation Scale; AMSS, Altered Mental Status Scale; CI, confidence interval; ED, emergency department; IM, intramuscular; IQR, 697 
interquartile range; IV, intravenous; kg, kilogram; mg, milligram; QTc, corrected QT interval; RCT randomized controlled trial; RR, relative risk; vs, versus. 698 


