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PREHOSPITAL USE OF KETAMINE FOR RAPID SEDATION OF THE 

ACUTELY AGITATED PATIENT 

 
DAVID CORRELL 

ABSTRACT 

Agitated patients are common in the prehospital environment and pose a 

significant danger to themselves, the public, law enforcement and prehospital medical 

providers. Pharmacologic and non-pharmacologic options exist for managing agitation in 

the prehospital setting. Severe agitation is best managed with pharmacologic methods, 

but the optimal drug or drug combination is unclear. Intramuscular (IM) ketamine has 

been shown to be very effective at obtaining fast and safe control of severely agitated 

patient. However, current research on this subject is limited to retrospective studies and 

case series. This proposal is a 2 year, single-center, double-blind randomized controlled 

trial which will measure the potential superiority of ketamine compared to a commonly 

used standard-of-care medication (IM haloperidol) for the rapid sedation of acutely 

agitated patients in the prehospital environment. It will be the first randomized, 

controlled, double blind study investigating the use of ketamine compared to haloperidol 

in the prehospital setting for agitation and will impact prehospital protocols for the 

treatment and management of agitation. It will potentially aid in the future reduction of 

harm to medical and law enforcement personnel by violent patients as well as decrease 

morbidity and mortality to the acutely agitated patients.  
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INTRODUCTION 

Background 

Patient agitation in the prehospital environment is a common occurrence. These 

individuals pose a threat to themselves, the public, law enforcement and prehospital 

medical providers tasked with safely controlling and treating these potentially dangerous 

patients. Various methods can and have been used when dealing with these patients, from 

non-pharmacological interventions such as verbal de-escalation or physical restraint to 

pharmacologic interventions, of which there are many. The choice of method used can 

have significant impacts on patient, provider and bystander safety and patient morbidity 

and mortality. Additionally, the manner of de-escalation, type of restraint used and/or 

pharmacologic agent employed varies not only according to situation but also resource 

availability, provider preference and education and local culture/protocols.   

Agitation presents on a spectrum from mild to severe and no two patients present 

similarly. As such, it is difficult to know what the optimal way of treating an agitated 

patient is and it often comes down to provider preference. Unfortunately, very little time 

is spent during medical education on the treatment of agitation which means that most 

providers will base their treatment approach simply on their prior training and familiarity 

with certain drugs or techniques and not necessarily best medical practices. Agitation can 

be caused by a number of underlying etiologies - neurologic, cardiopulmonary, 

metabolic, substance-related, or psychiatric. Since an agitated patient presents a 

significant potential harm to themselves or others, de-escalation by the safest means 

necessary and available is of the utmost importance.  
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Statement of the Problem 

It is vital for the safety of the patient, first responders and bystanders to gain control of 

agitated patients in a timely, safe, and appropriate manner. The optimal method for 

chemical sedation of the agitated prehospital patient is hotly debated and current 

literature fails to provide a general consensus.  

Hypothesis 

Due to its favorable hemodynamic profile, lack of respiratory depression, tendency to 

preserve respiratory reflexes and rapid onset of action when given IM, ketamine is more 

effective than IM haloperidol for gaining rapid control of the acutely agitated patient in 

the prehospital environment with a tolerable side effect profile.  

Objectives and specific aims 

With its unique pharmacodynamic properties in mind the objective of this study is to 

determine if ketamine is superior to haloperidol for use by prehospital personnel for the 

primary treatment of the undifferentiated agitated patient. Specific aims include: 

• To review the history and pharmacology of ketamine and it’s past, present and 

future uses 

• To review the current treatment options for undifferentiated agitation in the 

prehospital environment 

• To compare the effectiveness of ketamine to current, more commonly used 

treatment options focusing on time to effective sedation and side effects.  
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• To review the side effect and safety profile of ketamine in conjunction with more 

commonly used treatment options in an effort to determine if it is an optimal 

agent for the first-line treatment of undifferentiated prehospital agitation 

REVIEW OF THE LITERATURE 

Overview 

Acutely agitated patients are a common presentation in the prehospital and emergency 

department (ED) environments. The definition of agitation is not readily agreed upon in 

the current literature. In addition, agitation itself presents on a spectrum ranging from 

mild agitation, requiring no pharmacologic intervention, to the severe agitation which 

must be treated as a medical emergency. Gaining control of an acutely agitated or violent 

patient is paramount for the safety of medical providers, the patient and bystanders. Many 

pharmacologic options exist for chemical sedation. The current literature investigating 

the optimal agent is shrouded with conflicting evidence, experience-based opinion and 

results open to interpretation.1 Research has shown that ketamine is an effective and safe 

drug for use in the prehospital setting and ED for patients presenting with agitation and 

violent behavior.2 The majority of studies that have been conducted on this topic are 

either retrospective chart reviews, case series or prospective studies in the ED, which 

have limitations due to the nature of the study design (bias, confounders, lack of control 

group for comparison).1 The methods, results and limitations of these studies with be 

discussed below.  

 

Ketamine 
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Ketamine, a derivative of phencyclidine (colloquially known as the drug of abuse PCP), 

is a potent analgesic, dissociative anesthetic and sedative-hypnotic which has recently 

regained popularity in the medical community. It was first synthesized in 1962 by Calvin 

Stevens, a professor of organic chemistry at Wayne State University (Detroit, Michigan) 

and chemical consultant of the Parke-Davis and Company laboratories (Detroit, 

Michigan).3 Ketamine was first approved by the Food and Drug Administration (FDA) in 

1970 as a surgical anesthetic and was used extensively during the Vietnam war for 

surgery and pain control in wounded soldiers due to its favorable side effect profile.4 

During this time ketamine started to be used as a drug of abuse and was labeled a 

Schedule III substance by the Drug Enforcement Administration in 1973.4 Ketamine 

continues to have a role in veterinary medicine for surgical procedures and sedation, 

specifically those that do not require skeletal muscle relaxation.5  

 

Mechanism of Action 

Ketamine acts on many different receptors in the body, which largely accounts for its 

unique pharmacologic profile. Ketamine acts as a non-competitive antagonist to the N-

methyl-D-aspartate (NMDA) receptor and it is thought that this mediates its use as a 

sedative. The NMDA receptor is the normal target of glutamate, one of the brains 

excitatory transmitters. Most commonly used anesthetics, such as benzodiazepines 

(BZD), propofol and inhaled volatile gases (e.g. sevoflurane), enhance the effects of y-

aminobutyric acid (GABA), an inhibitory neurotransmitter. Apart from NMDA receptor 

antagonism, ketamine also directly affects the following receptors, channels and systems: 
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α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor, 

hyperpolarization-activated cyclic nucleotide channels (HCN1), nicotinic acetylcholine 

ion channels, delta and mu-opioid agonist, opioid potentiation, nitric oxide-cyclic 

guanosine monophosphate system, metabotropic glutamate receptors, dopamine and 

noradrenaline neuromodulation and L-type calcium channels.6 The multitude of 

mechanisms working in concert is hypothesized to be responsible for ketamine’s unique 

and varied physiologic effects.  

 

 

Chemical Structure 

Ketamine chemical name is (+/-) 2-(2-chlorophenyl)-2-(methyl-amino)cyclohexanone. 

Ketamine has a molecular formula of C13H16ClNO, a molecular weight of 237.7 g/mol 

and a pKA of 7.5.7 Ketamine is a chiral molecule. The S(+)-isomer is a 3-4 time more 

potent anesthetic than the R(-) enantiomer.8 

 

 

Pharmacokinetics 

Ketamine is both water and lipid soluble allowing it to be delivered by a large variety of 

routes. It has a bioavailability of 100% when administered intravenously (IV), 93% IM, 

25-50% intranasally (IN), and 17% orally (PO). The onset of action is seconds with IV 

administration, 1-5 minutes IM, 5-10 minutes IN, and 15-20 PO. Duration of effect is 

approximately 30-45 minutes IV/IM, 45-60 minutes IN, and 1-2 hours PO.8  
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Distribution 

Ketamine has a 12% binding to plasma protein8. Due to its high lipophilicity and low 

protein binding, it rapidly distributes across the blood-brain barrier into the central 

nervous system, where its concentrations can be 4-5 times that of plasma.9 These 

characteristics allow ketamine to produce a large volume of distribution (3-5 L/kg).10  

 

Metabolism 

Ketamine is almost exclusively hepatically cleared with the major metabolic pathways 

being N-demethylation to norketamine, mainly via the CYP3A4 pathway with minor 

contributions of the CYP2B6 and CYP2C9 isoforms.10,11 Norketamine retains some of 

the psychoactive and anesthetic properties of ketamine, although at approximately one 

third the potency, which helps to explain the continuation of therapeutic effects even 

when ketamine plasma levels are low.10,12 Oral ketamine undergoes significant first-pass 

metabolism to norketamine. The elimination half-life of ketamine is approximately 2-4 

hrs and is similar in adults and children, although children produce more norketamine 

which necessitates higher infusion rates.10,13 6-hydroxyketamine, an inactive metabolite, 

is produced via norketamine hydroxylation.11 Dehydronorketamine is produced via 

norketamine dehydrogenation.14 See Figure 1 for the metabolism of ketamine.  
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Figure 1: Metabolism of Ketamine 

 

 

From Dinis-Oliveira, 201710 

Excretion 

Ketamine and its metabolites are excreted in urine with 80% being conjugates of 

hydroxylated/glucuronidated metabolites and 16% being dehydronorketamine.10,11 

Approximately 2% of ketamine and 2% of norketamine are excreted unchanged in urine, 

the former being detectable up to three days after administration. Length of detection 

seems to be impacted with chronicity of use.8 
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Pharmacodynamics 

Central Nervous System (CNS) 

Ketamine depresses the sensory association areas of the cortex, components of the limbic 

system, and the thalamus, which results in anesthesia, analgesia, suppression of fear and 

anxiety, and amnesia.15 On EEG, there is a predominance of theta waves and abolition of 

alpha waves when ketamine is administered at induction doses.16 No increase in 

intracranial pressure is seen with administration of ketamine at 5 mg/kg IV.17,18  

 

Cardiovascular 

Modest increases in heart rate and blood pressure occur with ketamine administration. 

This effect is mediated through central catecholamine reuptake inhibition. Ketamine is 

relatively contraindicated in patients with severe coronary atherosclerotic disease due to 

the theoretical risk of myocardial ischemia.19,20.  

 

Respiratory 

There is no significant respiratory depression produced with ketamine administration, 

which is an almost universal side effect of most commonly used anesthetics.21 Since 

skeletal muscle tone is maintained during ketamine anesthesia changes in functional 

residual capacity do not occur.21 Upper airway skeletal muscle tone and pharyngeal 

reflexes are maintained.19,22 Laryngeal reflexes are depressed with ketamine 

administration resulting in the possibility of aspiration, however, this is rare.22  
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Other 

Ketamine increases muscle tone, blood glucose, plasma cortisol and prolactin.23 

 

Side Effects 

Emergence reaction 

Emergence reactions occur in up to half of patients administered ketamine.24 These 

reactions typically occur as a patient is recovering from sedation and include vivid 

dreaming, agitation, hallucination and delirium, closely mimicking both the positive and 

negative symptoms of schizophrenia.19,24 Treatment of emergence reactions is easily 

achieved through administration of a BZD, providing a safe and quiet recovery area, and 

with provider reassurance.19 Premedication with a variety of medications can reduce the 

incidence of emergence reactions with midazolam being the most well studied and 

efficacious.25 However, this approach does have a higher incidence of respiratory 

depression and time to recovery of sedation.19 Emergence reactions are less common in 

elderly and pediatric patients.26 

 

Cardiovascular 

Modest increases in heart rate and blood pressure are usually transient and have no 

negative clinical result.19 However, ketamine is relatively contraindicated in patients with 

severe coronary atherosclerotic disease due to theoretical risk of myocardial ischemia.19 

These cardiovascular effects can be mitigated through the use of sympatholytics.19 
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Laryngospasm 

While rare, laryngospasm can occur after ketamine administration. It is more common in 

infants.27 A meta-analysis of 8,282 children that received ketamine sedation in the 

emergency department found the incidence of laryngospasm to be 0.3%.28 Ketamine 

induced laryngospasm is usually transient and responsive to bag-valve mask ventilation 

and airway maneuvers.29  

 

Respiratory depression/Apnea 

Respiratory depression is a relatively rare side effect of ketamine and is often seen shortly 

after rapid IV administration, overdose or in the setting of coadministration of other 

anesthetics.19,30 A meta-analysis of 8,282 children who received ketamine sedation in the 

emergency department found the incidence of apnea to be 0.8%.28 

 

Hypersalivation 

Hypersalivation is a relatively common side effect (up to 30% in some studies), which is 

easily treated with antisialagogues such as atropine or scopolamine.31  A clinical trial 

investigating the comparative effectiveness of atropine and glycopyrrolate for ketamine-

induced hypersalivation during minor surgical procedures was underway at the time of 

this writing.32 
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Other 

Vomiting occurs in 5-15% of patients and usually coincides with emergence from 

anesthesia.19,33 Nystagmus and mild pupillary dilation can occur.16 A rash on the upper 

torso occurs in 5-20% of patients given ketamine shortly after administration and usually 

subsides quickly, requiring no intervention.19 Purposeless movements and, less 

commonly, hypertonus can occur.33 

 

Routes of administration 

Ketamine can be administered IV, IO, IM, IN, PO, subcutaneously, sublingually,  

intrathecally or rectally.30 

 

Dosing 

Dosing varies based on the desired pharmacologic effect and those dosages further vary 

depending on local hospital or EMS regulations, as well as provider preference. In 

general, the dissociative anesthetic dose of 4-6 mg/kg IM or 1-2 mg/kg IV is used for 

procedural sedation, as it produces a trance-like cataplectic state while allowing the 

patient to maintain their own heart rate, blood pressure and breathing. At a lower dose of 

0.15-0.30 mg/kg IV or 0.5-1 mg/kg IN, ketamine has more purely analgesic properties.30 

There is no suggested renal or hepatic impairment dosing adjustments recommended by 

the manufacturer.30 
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Manufacturing Information 

Ketamine is available in the United States as Ketalar (brand name) or generic and is sold 

in injectable solutions of: 10 mg/mL (20 mL), 50 mg/mL (10 mL), and 100 mg/mL (5 

mL, 10 mL-generic only).20 

 

Current Uses 

Ketamine is commonly used for agitated patients and will be discussed at length in later 

sections. While there is no officially agreed upon dose for agitated patients, the most 

commonly used dose is 4-6 mg/kg IM or 1-2 kg/mg IV.30 Ketamine is also used for 

anesthesia (induction, maintenance and local), procedural sedation, acute pain, chronic 

pain, asthma, status epilepticus, depression and inflammation. While fascinating, an in-

depth discussion of these uses are outside the scope of this research proposal. 

 

Agitation and Excited Delirium 

Acute agitation is a common symptom that can be the result of a number of medical or 

psychiatric disorders. Excited delirium is a subtype of agitation characterized by mental 

status changes, psychomotor agitation, increased strength, hyperthermia and, often, 

sudden death attributed to cardiopulmonary arrest.34,35 Excited delirium carries a high risk 

of mortality with as many as 2/3 of patients dying in the prehospital environment.36 The 

etiology of agitation is not well understood but likely involves homeostatic disruption of 

dopamine, norepinephrine, serotonin and GABA.37 Drug and alcohol intoxication is 

noted in up to 80% of patients presenting with acute undifferentiated agitation.38 There 
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are five features of clinically significant agitation, as defined by a psychiatric consensus 

group in an attempt to clarify the variability of the condition in the current literature 

(Table 1).39 

 

Table 1: Five Features of Clinically Significant Agitation39 

1. Abnormal and excessive verbal behavior such as shouting, cursing, threatening, 

or screaming 

2. Abnormal or excessive physically aggressive behavior such as pushing, 

shoving, actively resisting care, repeatedly attempting to elope, or excessive 

threatening gestures 

3. Heightened arousal 

4. Symptoms cause clinically significant disruption of patient’s functioning 

5. Abnormal excessive or purposeless motor behavior 

 

Agitation is a positive predictor of potential aggressive or violent behavior.40 Organic 

causes of agitation include brain tumors, encephalitis, cerebrovascular accidents, 

traumatic brain injuries, electrolyte, hormone or vitamin imbalances, infections or 

intoxication.34,41 Inorganic causes of agitation include psychiatric disorders, such as 

schizophrenia or bipolar, and neurocognitive disorders, such as dementia.34,41 Agitation 

can lead to violence and harm to the patient, caregivers and bystanders.28 This danger 

necessitates prompt recognition and intervention to reduce harm. This is especially true in 

the prehospital environment. Data from the Department of Labor Bureau of Labor 
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Statistics found that emergency medical technicians (EMT) and paramedics in the United 

states are at twice the risk of on the job assault compared to all other occupations and 

patients are often the perpetrators of assault against prehospital medical providers.42,43 It 

is estimated that one-third of occupational injuries sustained by EMTs are patient 

related.43 The consensus statement of the American Association of Emergency Psychiatry 

Project BETA Psychopharmacology Workgroup39 focuses on three main goals 

surrounding the management of acute agitation or excited delirium in the prehospital 

setting, summarized by Linder et al: early recognition and treatment of the underlying 

etiology; rapid control of the behavior; and prevention of harm to both the patient and 

EMT personnel.34  

 

Interventions for the agitated patient 

While non-pharmacologic methods, such as verbal de-escalation or environmental 

modification, are the optimal first intervention, they are not always successful and, thus, 

physical or pharmacological restraint becomes a necessity. Additionally, sometimes the 

severity of the situation necessitates more rapid de-escalation and, therefore, time-

consuming non-pharmacologic interventions are not suitable and put the patient and 

provider at increased risk. Seclusion of the acutely agitated patient is a controversial but 

commonly used practice in the ED but is not possible in the prehospital environment.41 

Mechanical restraints are an option that should be considered when other treatment 

options have failed, as their administration poses a risk to both the patient and caregivers. 

Their continued use poses additional danger to the patient who can still cause themselves 
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harm.41  Mechanical restraint can lead to injury of extremities, stress cardiomyopathy, 

rhabdomyolysis from constant straining, positional asphyxia, exacerbation of acidosis 

and sudden death.35,44 

When the situation dictates, pharmacologic management of the acutely agitated 

patient is warranted. The properties of the ideal medication for the acute management of 

agitation are outlined in Table 2, adapted from Ng et al.45  

Table 2: Theoretical Properties of the Ideal Medication for the Acute Management of 
Agitation 

• Easy preparation by staff 

• Non-traumatic, non-painful administration 

• No requirement for restraint for administration 

• Possibility of self-administration 

• Rapid onset of action 

• Little interpatient variability with regards to pharmacokinetics/dynamics 

• Offset sufficiently slow for transport of patient to appropriate services 

• Provides tranquilization without excessive sedation so as to not interfere with 

patient interaction, diagnosis, and selection of additional therapy 

• Low risk for significant adverse reactions and drug interactions 

 

 

As such a medication does not exist, emergency practitioners must use clinical 

judgment when choosing which medication from their formulary to use for the acutely 

agitated patient. Common medication options include BZDs (midazolam, lorazepam and 
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diazepam), typical antipsychotics (haloperidol, droperidol) and atypical antipsychotics 

(aripiprazole, olanzapine, risperidone, ziprasidone). Their strengths and drawbacks are 

discussed below.  

Common BZDs used to chemically restrain agitated and violent patients include 

midazolam, diazepam and lorazepam. BZDs are one of the most commonly used drugs 

for sedation and are recommended for agitated patients undergoing drug intoxication or 

withdrawal.46 Midazolam is the most commonly used with a rapid time of onset of 

minutes and a relative short half-life of 1.5-2.5 hours.47 Common side effects include 

respiratory depression, excessive somnolence and oxygen desaturation which often leads 

to the need for airway interventions.46,48  

Typical antipsychotics, most notably butyrophenones (haloperidol and 

droperidol), have been a common first-line treatment for agitated and violent patients, 

especially in those with known psychiatric illness.46 Pairing antipsychotics with BZDs 

and/or diphenhydramine has been shown to result in more rapid sedation of the patient 

and is a common ED practice.49 However, these drugs are known to have slow onset of 

action when administered IM and lead to QTc prolongation, which increases the risk of 

torsade’s de pointes, a potentially fatal arrythmia. Droperidol carries a black box warning 

from the FDA for this and as such has fallen out of favor in recent years.44 Haloperidol 

carries the same warning but is still commonly used for agitation. Other side effects 

include extrapyramidal symptoms (dystonia, akathisia, parkinsonism, tardive dyskinesia) 

and neuroleptic malignant syndrome.50 It should be noted that diphenhydramine can help 
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reduce some extrapyramidal symptoms from administration of antipsychotics but it can 

also result in some QTc prolongation.  

Atypical antipsychotics (aripiprazole, olanzapine, risperidone, ziprasidone) are 

known to cause QTc prolongation (ziprasidone having the most significant and dose-

dependent effect), albeit less than typical antipsychotics.51 These drugs are also 

associated with fewer extrapyramidal side effects.46 Their use for agitation is still in its 

infancy in comparison to typical antipsychotics and BZDs and largely restricted to the 

emergency department.  

 

Existing research  

Prehospital use of ketamine for agitation by EMS personnel 

Burnett et al conducted a retrospective chart review study in 2012 investigating 

the effect that prehospital ketamine administration had on a patients ED course. The 

study included 13 patients who were chemically restrained by paramedics who had 

received formal training on excited delirium using ketamine at an IM dose of 5 mg/kg. 

Weights were estimated in the field. All EMS and 12/13 ED records were reviewed as 

part of the study. Sedation was quantified using the Richmond Agitation Sedation Scale 

(RASS), a scale used by many hospitals to quantify levels of sedation and agitation 

ranging from -5 (unarousable) to +4 (combative). All patients treated reached a RASS 

score between -5 and -2. Peak sedation occurred in <5 minutes for 11/13 patients and in 

<20 minutes for the remaining 2 patients. Intubation occurred in two patients who 

developed hypoxia. A third patient who developed hypoxia was successfully treated with 
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a jaw thrust maneuver.  Indications for intubation were recurrent laryngospasm (n=1) and 

intracranial bleeding (n=1), the latter of which was not attributed to ketamine 

administration. Adverse effects included hypoxia, laryngospasm, and hypersalivations. 

Additionally, emergence reactions occurred in 30% of non-intubated patients and all were 

treated with low dose BZDs.52  

Ho et al, 2012 reported on two incidents where ketamine was used by prehospital 

paramedics for the pharmacologic sedation of two intoxicated patients presenting with 

excited delirium. While both patients were intubated it was reportedly due to severe 

metabolic acidosis and not respiratory compromise. Both patients were reported to have 

good hospital outcomes without complications. No adverse effects of ketamine were 

reported.53  

Scheppke et al performed a retrospective study in which paramedic run sheets 

were screened from January 1, 2011 to May 1, 2014 for cases where their prehospital 

ketamine protocol was used for violent or aggressive behavior which identified 52 

patients. Patients were administered ketamine at 4 mg/kg IM (max 400 mg). Once 

adequate sedation and control of the patient was achieved IV access was attempted and 

midazolam (2-2.5 mg) was given IV/IM for emergence reaction prophylaxis. The primary 

endpoint was adequate sedation with ketamine of sufficient duration to effectively treat 

and transport patients to definitive care. Untoward hemodynamic effects were defined as 

any resuscitation needed for a systolic blood pressure of <90 mm Hg. Untoward 

respiratory effects were defined as any intervention requiring positive pressure 

ventilation. Sufficient sedation was achieved at a dose of 4 mg/kg IM in 50/52 (96% of 
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cases). In these 50/52 patients, adequate sedation was achieved in average of just over 2 

minutes and adequate sedation was maintained throughout transport (average transport 

time of 19 minutes from time of injection). Respiratory depression was reported in 3 

cases, 2 of which required intubation and 1 of which required positive pressure 

ventilation. In all three cases, the patient had already received IV midazolam. Almost half 

of the patients received IV/IM midazolam with or shortly after ketamine administration. 

A limitation to this study was that the patients were not followed after transfer to the ED 

so adverse effects in the ED and beyond were not available for analysis. Another 

limitation noted by the authors was that there was a significant amount of missing data 

(such as recorded temperatures) on the run sheets filled out by paramedics, which could 

have played a role in their analysis. However, the authors note that there was likely not 

any significant adverse events that were missed, as anything significant would have 

required additional interventions which would be less likely to be missed in 

documentation.2 

Burnett and colleagues published a retrospective chart review in 2015 

investigating the impact of prehospital ketamine administration by an urban fire-based 

EMS service on intubation and hospital admission. Patients who received ketamine for 

chemical restraint and were transported to a single level 1 trauma center (N=49) were 

included in the study analysis. Mean ketamine dosing was 5.26 +/- 1.65 mg/kg with a 

range of 2.25-9.42 mg/kg. While no patients were intubated in the prehospital 

environment, 14/49 were intubated in the hospital. The intubated patients received a 

statistically higher amount of ketamine compared to the unintubated patients (6.16 +/- 
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1.62 v. 4.90 +/- 1.54 mg/kg, p= .02). Reasons for intubation were failure to protect 

airway (7/14), recurrent agitation with need for additional sedation (2/14), to facilitate 

emergent lumbar puncture (1/14), hypoxia (1/14), laryngospasm (1/14) and unknown 

(2/14). Among patients admitted to the hospital (71%; 35/49), most were for medical, 

rather than psychiatric, diagnoses (28 v. 7). The ketamine dose for those patients admitted 

to the hospital compared to those discharged from the ED did not reach clinical 

significance. Alcohol intoxication was present in the discharge diagnoses of 61% (17/28) 

admitted to a medical bed and 57% (8/14) who were intubated. The authors note that their 

study suffered from a referral bias as they only included data from patients transferred to 

the only level 1 trauma center in the area, which could have falsely elevated rates of 

intubation and hospital admission. Another limitation is that the study did not control for 

potential confounders such as alcohol intoxications, ingestions and baseline morbidities. 

It should also be noted that the authors were unable to objectively determine the causality 

of prehospital ketamine administration on the decision to admit as the ED provider 

documentation for admission was often vague and referred to ongoing workup for altered 

mental status. Finally, the authors astutely noted that their association between ketamine 

dose and intubation and hospital admission did not establish causality.54 

Burnett and colleagues published another retrospective chart review study in 2015 

exploring whether ketamine administration was associated with significant increase in 

on-scene time for an agitated patient compared to haloperidol. The study was 

appropriately powered with 110 patients included; half received ketamine and the other 

half received haloperidol +/- BZD and/or diphenhydramine. A statistically significant 
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increased time on-scene was determined to be >5 minutes, as the authors felt that this 

represented a clinically significant difference in on-scene time. No clinically significant 

difference in on-scene time was found between groups. Limitations apart from this being 

a retrospective chart review analysis included the study being limited to a single EMS 

service in a large metropolitan area with short transport time to definitive care, which 

reduced the generalizability of the study. Additionally, the data acquired from the 

electronic patient care reports filled out by paramedics was not controlled for accuracy, 

which leaves room for reporting error.55 

Keseg et al, in 2015, performed a retrospective cohort chart review on the use of 

ketamine in a metropolitan firefighter-based EMS system over a two-year period. The 

intent was to provide a descriptive analysis of the prehospital providers’ experience using 

ketamine for acute agitation under the hypothesis that it would improve the patient’s 

condition, be effective in sedating the patient and not result in endotracheal intubation. 

To avoid undue cost and educational burdens, only the EMS supervisor vehicle was 

stocked with ketamine and only the EMS supervisor was able to administer ketamine. 

Ketamine was administered at a dose of 4 mg/kg IM or 2 mg/kg IV. Thirty-five patients 

were included in the analysis. The primary outcome was the percentage of patients noted 

to have improved, while the secondary outcomes were the effectiveness of sedation 

(defined as proportion of patients needing additional chemical sedation or the use of 

significant force (conducted electrical weapons, lachrymatory agents or physical force)) 

and the performance of endotracheal intubation. One limitation with this study design 

was that only the EMS supervisor could administer ketamine and the presence or absence 
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of the supervisor likely impacted the decision to administer ketamine. Another limitation 

was that the improvement in patient condition was simply based on the paramedic 

provider subjectively marking ‘improved’ or ‘not improved’ in the prehospital patient 

care report and not based of any standardized assessment or objective data. This also had 

the potential to introduce significant reporting bias. A further limitation was that 

investigator blinding and interrater reliability was not performed, although the authors do 

note that all extracted variables were present as discrete data points and, thus, did not 

require interpretation by an abstractor56.  

Cole and colleagues in 2016 published a prospective open-label observational 

study of patients treated for severe agitation in the prehospital environment and 

transported to an urban Level 1 trauma center safety net hospital. The primary study 

objective was to determine whether haloperidol (10 mg IM) or ketamine (5mg/kg IM) 

was superior for the treatment of severe prehospital acute undifferentiated agitation. 

Secondary outcome objectives included need for redosing in the prehospital environment, 

rate of adverse side effects and rates of intubation. Severe agitation was defined as an 

Altered Mental Status Score (AMSS) of +2 or +3. Patients with a score of +4 were 

excluded as the authors had over 10 years of experience successfully treating profoundly 

agitated patients with ketamine and the authors deemed it unethical and unwise to 

withhold ketamine from the most profoundly agitated patients at any time for both patient 

and caregiver safety. The AMSS is a 9 point (+4 to -4) scale that determines a patient’s 

agitation (+1 to +4) or sedation (-1 to -4) and includes 4 descriptors (responsiveness, 

speech, facial expression and eyes; Table 3)57.  AMSS scores were recorded every 5 
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minutes until adequate sedation was achieved (AMSS +1). To avoid seasonal bias, the 

standard operating procedures for patients requiring chemical sedation included 

haloperidol 10 mg IM for the first 3 months, ketamine 5 mg/kg IM for the next 6 months 

and then haloperidol 10 mg IM for the remaining 3 months. Time to adequate sedation 

was recorded with a stopwatch. Research associates trained in a similar manner to 

paramedics continued assessment of the patient using the AMSS every 30 minutes until 

ED discharge or hospital admission. Airway and sedation problems (hypersalivation, 

emergence reaction, vomiting, laryngospasm, akathisia, dystonia and death) were 

assessed by research associates in real time. Time to adequate sedation was significantly 

lower (p <0.0001) in the ketamine group (median 5 minutes, rang 0,4-23) compared to 

the haloperidol group (median 17 minutes, range 2-84). Patients who received ketamine 

had a significantly (p<0.0001) higher rate of being adequately sedated (95%) compared 

to the patients who received haloperidol (65%). There were significantly more 

complications (p <0.0001, 49% v 5%) and intubations (p <0.0001, 39% v 4%) in the 

ketamine group compared to those receiving haloperidol. All intubations occurred in the 

ED. The authors noted that the intubation rate in this study was much higher than in most 

similar studies with the most common reason being that the ED provider felt that the 

patient was not protecting their airway. The authors postulated that this was likely due to 

ED provider discomfort with the dissociated patient or that they misapplied the 

commonly used axiom “intubation for a Glasgow Coma Scale of 8,” since a patient 

dissociated with ketamine would have a GCS of 3. Additionally, the authors pointed out 

that the procedural sedation literature has an apnea rate of 0.8% at similar IM ketamine 
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doses, further supporting the aforementioned hypothesis. One limitation was that 

prehospital and ED caregivers were unblinded to which medication was administered to 

the patient. Another limitation was the lack of randomization and blinding. This was 

thought to contribute to the reduction in number of patients enrolled during the ketamine 

arm of the study as the authors found some evidence although they did not elaborate on 

what the evidence was) that paramedics were less likely to sedate patients when ketamine 

was the only available sedative.58.   

 

Table 3: Altered Mental Status Scale 

 

 

Olives and colleagues published a retrospective chart review study in 2016 

describing intubation rates in agitated patients treated with prehospital ketamine and 

transported to an urban Level 1 trauma center over a 40 month period. Of the 135 patients 

included in the study, 85 were intubated (63%), independent of ketamine dose, 

coadministration of haloperidol or midazolam, or age. Male gender and late-night arrival 

(2300-0700) were significantly associated with intubation and persisted in adjusted 
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analyses. Two patients sustained cardiac arrest after ketamine administration but the 

cause of death was determined to be related to ingestion (citalopram, amphetamine, 

clonidine) and hypernatremia combined with medical comorbidities (seizure disorder 

with subtherapeutic anti-epileptic drug levels, atherosclerotic heart disease, hypertension, 

cardiomegaly and history of substance abuse). The study noted that the definition of the 

patient population in this study --profoundly agitated -- likely impacted the decision to 

intubate regardless of the choice of sedative used. The study also found in post-hoc 

analyses a provider dependent practice with respect to airway management of profoundly 

agitated patients treated with ketamine, especially when resources were limited during 

overnight shifts. The retrospective, single-center observational nature of this study is one 

limitation to this study. Specifically, the inability to control for the exact reason of 

intubation and the nuances behind that decision (eg paramedic report, ED provider 

familiarity with ketamine and the prehospital provider, anticipated clinical course, and 

resource availability). Another limitation was that these patients were not followed after 

their time in the ED and thus length of intubation and morbidity and mortality after 

ketamine administration for profound agitation could not be analyzed. The authors 

conclude their article with an important statement about the need for provider discomfort 

with the dissociated patient and how this likely impacts intubation of patient sedated with 

ketamine, a common finding in this and many other studies, and must be controlled for 

before any final conclusions can be drawn about the superiority or lack-thereof of 

ketamine in regards to prehospital sedation for agitation. 59 
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In 2018 Cole et al published a study investigating the effectiveness of ketamine as 

a primary therapy for prehospital profound agitation in a prospective, observational 

study. The study enrolled 49 patients with a median age of 29. They defined profound 

agitation as an AMSS score of +4. The primary outcome measure was time to adequate 

sedation (AMSS < +1). Secondary outcomes were the need for additional sedatives, 

intubation frequency, complications associated with ketamine administration and 

mortality. Mean ketamine dose was 4.9 mg/kg based on weights obtained in the 

emergency department. Median time to adequate sedation was only 4.2 minutes. 

Complications included hypersalivation (18%), vomiting (6%) and emergence reaction 

(2%). One patient died on hospital day 29 from complications from septic shock, which 

was unlikely to be due to ketamine administration. Intubation occurred in 59% of patients 

administered IM ketamine. Most patients (82%) were extubated in <24 hrs and nearly all 

(96%) in <48 hrs. The authors noted that one physician who worked only nights 

accounted for 36% of these intubations and that 22% of others were from providers with 

minimal experience with patients sedated with ketamine. Additionally, as previously 

noted in Cole et al, 2016, the authors postulate that the appearance of a patient sedated 

with ketamine is similar to a patient with a GCS <8, which is commonly used as a reason 

to intubate a patient. They also mention that the majority of intubations used ‘Airway 

Unprotected NOS’ as the reason for intubation, a catch-all term that provides little 

information as to the reason the patient needed intubation. Future studies require more 

specific investigation into exact reasoning for intubation by each provider. The authors 

argue that intubations after ketamine administration should be viewed as adverse events 



	

27 

because intubation and mechanical ventilation both pose significant risk themselves and 

the duration of mechanical ventilation for nearly all patients (96%) was short (<48 hrs) 

and the 1 patient who remained ventilated had multiple chronic medical comorbidities, 

was in acute renal failure and later died as a result of complications of septic shock, the 

likely etiology of his profound agitation which led to him being sedated with ketamine. 60 

O’connor et al published a single-center retrospective review study in 2018 on the 

outcomes of prehospital chemical sedation with ketamine compared to haloperidol and 

benzodiazepines or physical restraint alone. Of the 214 subjects enrolled in the study, 95 

received ketamine, 68 received haloperidol and benzodiazepines and 51 were physically 

restrained. The intubation rate for patients administered ketamine was higher than those 

in the other two groups but much lower than other ketamine studies at only 11.6%. 

Furthermore, there was no difference in ED length of stay or hospital admission rate 

between either chemical sedation groups. The authors found an increased intubation trend 

with overnight presentation and with documented co-ingestion. Additionally, as observed 

in the Cole et al, 2018 study, one physician was responsible for 54.5% of the ketamine 

intubations. The mean ketamine administration was 3.68 mg/kg, less than other studies 

which usually used 4-5 mg/kg dosing. This could be the reason for the decreased 

intubation rate found in this study. The authors postulate that intubations with ketamine 

sedation are likely multifactorial but are commonly associated with overnight arrival and 

‘high acuity low resource’ situations. This is likely due to provider discomfort with 

patients sedated with ketamine. It is unclear whether a patient sedated with ketamine has 

a more precarious airway than one sedated by other means and this deserves further 
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exploration. Furthermore, the rate of intubation when compared to resource availability in 

the ED needs to be controlled for when doing these types of analysis. Interestingly, this 

study found that patients who received ketamine were more likely to require additional 

ED sedation, which has not been seen in most other studies. This is likely due to the half-

life of ketamine being much less than haloperidol or lorazepam, the BZD used in this 

study. The major limitations of this study were the relatively small sample size and 

conduction at a single center which could impact the results due to local practice patterns, 

resource limitations and provider preference. 61 

Mankowitz et al published a systemic review in 2018 of ketamine use for sedation 

of agitated patients in the ED, prehospital environment and air-medical transport. The 

most important limitation that they noted in the 18 studies they analyzed in their report 

was that all studies were observational in nature and most were retrospective. They stress 

the need for randomized, blinded trials to determine the safety and efficacy of ketamine 

as compared to other sedatives for agitation.1   

In summary, ketamine use in the prehospital environment provides fast sedation 

of agitated patients with a higher side effect profile, although these side effects are 

typically self-limiting or are easily treated with commonly available medications or 

interventions. Prehospital use of ketamine is associated with higher rates of endotracheal 

intubation than other sedatives but the reason for intubation appears to be largely 

influenced by provider comfort with the dissociated patient and the true need for 

intubation in many of these patients is questionable as the mean duration of mechanical 

ventilation for most patients is under 24 hours. It is undeniable that randomized, 
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controlled trials are required to determine if ketamine is indeed the optimal drug of 

choice for sedating the acutely agitated patient in the prehospital environment.  

  
 

METHODS 

Study design 

This proposal will investigate the efficacy and safety of ketamine compared to 

haloperidol for the rapid sedation of acutely agitated patients in the prehospital 

environment in a 24-month double-blind randomized controlled trial. The study will take 

place at Boston Medical Center, an academic level 1 trauma center in Boston, 

Massachusetts, USA. It will run from September 2020 to August 2022.  

Study population and sampling 

Recruitment of participants will occur from the community served by the Boston 

Emergency Medical Service (EMS), which provides pre-hospital care to 19 

neighborhoods within the Greater Boston Area. Boston EMS is the primary emergency 

medical provider for the city of Boston and responds to approximately 125,000 

emergency calls per year62. The criteria for selection are outlined in Table 4. Participants 

will be identified in the field and transported to Boston Medical Center. Since it will be 

difficult to identify if a patient meets exclusion criteria in the prehospital setting a study 

coordinator will perform a detailed search of the electronic medical record and 

communicate with medical providers at Boston Medical Center to determine if the 

participant meets any exclusion criteria. If it is determined that the participant does meet 

exclusion criteria, then they will be removed from the study. 
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Table 4: Inclusion and Exclusion Criteria for Selecting Participants63,64 
Inclusion Criteria Exclusion Criteria 

• Age 18-65 
• AMSS between +2 to 

+4 
• Acute danger to self 

and/or others 

• Women suspected or known to be pregnant or 
breast feeding 

• Evidence or history of head trauma within the 
past 30 days 

• History of schizophrenia / schizoaffective 
disorder 

• Treatment with BZD or neuroleptics within the 
past 24 hours 

• Underlying lung conditions (COPD, poorly 
controlled asthma, interstitial lung disease) 

• Known active malignancy 
• Dementia 
• Intellectual disability 
• Individuals with a history of cerebrovascular 

accident 
• Individuals with severe cardiac decompensation 

 

The estimated sample size will be approximately 120 individuals (60 in each group) This 

is based upon the trial conducted by Heydari et al in 2018 that looked at the use of 

ketamine versus haloperidol for short term control of severely agitated patients in the 

emergency department.64  The difference in the mean sedation time was 3.69 minutes 

with a standard deviation of 7.2 minutes. The alpha will be 0.05 and the beta is 0.20. The 

explanatory variable will be either ketamine or haloperidol use for agitation control. The 

primary outcome will be time to successful sedation (AMSS <+1), measured in minutes.  

Intervention 

Participants who meet inclusion criteria will be randomized to either haloperidol (10 mg 

IM) or ketamine (400 mg IM) groups and immediately assigned a randomized study 

identification number. Randomization will be done using a randomized block design with 

varying block sizes. Each arm will contain an equal number of participants. The 
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randomization schedule will be stored with the study medication. It will be dispensed 

daily by an EMS supervisor according to the schedule to EMS crews. Matching 

medication will be stored in the medication storage system in the ED (Pyxis) and will be 

dispensed accordingly by an ED pharmacist or nurse who is unblinded. The EMS 

supervisor and ED pharmacist or nurse will not participate in any of the data collection or 

assessment of study outcomes.63,65 Unused or partially used study medications will be 

disposed of according to the manufacturer’s recommendations. All study medications 

will be stored in pre-loaded administration syringes labeled only with the subject ID 

number and either primary or additional dose to allow for accurate delivery. If additional 

sedation is required (AMSS >1) a second dose of ½ the initial dose will be administered. 

Additional doses will be administered in a similar fashion if deemed necessary by 

prehospital personnel or the supervising provider in the ED. The need for additional 

doses or for other sedative medication will be recorded by a study research coordinator. 

All participants will receive routine ED standard of care, including complete blood count, 

basic metabolic panel, serum ethanol, serum lactate, venous pH, urine toxicology, 

telemetry, and a full physical exam by the ED supervising provider. All patient providers 

will be queried on time to adequate sedation (defined as AMSS <+1). If the patient is 

admitted or requires a consultant to further their care, the treatment given will be 

unblinded to those individuals as they will not have any impact on primary data 

collection or analysis. If it is deemed at any time by any medical provider that remaining 

blinded to the medication administered could negatively affect the patient’s condition 

unblinding will occur and the patient will be excluded from analysis.  To reduce the 
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chance of resource limitations influencing intubation decisions a dedicated respiratory 

therapist will be made available to monitor any patient enrolled in the study. 

Study variables and measures 

Participants will be divided into haloperidol or ketamine groups. The primary outcome 

will be time to successful sedation (AMSS <+1). Secondary outcomes include need for 

additional dosing, intubation frequency, length of mechanical ventilation, complications 

from medications (extrapyramidal side effects, laryngospasm, hypersalivation, emergence 

reaction, vomiting), length of hospital stay, cost of hospitalization and mortality.   

Recruitment 

Participants will be recruited from the community as outlined in the Study Population 

and Sampling section. Consent will be implied as any patient meeting inclusion criteria 

will require immediate sedation for patient and provider safety. However, if a legal 

authorized representative is present at the scene they will be queried for consent. If they 

do not give consent, the patient will be treated with Boston EMS standard of care for 

undifferentiated agitation and the patient would not be enrolled in the study. If sufficient 

numbers of patients are not recruited in the 24-month study period, a request for an 

extension will be submitted to the IRB to allow for adequate subject recruitment. 

Data collection 

Data collection will begin immediately when a patient is enrolled in the study. 

Paramedics trained on the administration of the AMSS (Table 3) will record AMSS 

scores at 0 minutes and every 5 minutes after administration of IM medication until 

patient care is transferred to the receiving facility or until adequate sedation (as 
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determined by an AMSS score of < +1). A stopwatch attached to the medication box will 

be started at the moment of administration of the study drug to ensure proper timing, as 

performed by Cole et al.60,66 If adequate sedation is not achieved by the time of transfer to 

the receiving facility, then a blinded nurse or research coordinator will continue to 

document AMSS scores until adequate sedation is achieved. The stopwatch will be 

transferred to the blinded nurse or research coordinator in this case. Blood pressure will 

be monitored every five minutes for no less than the first 60 minutes after medication 

administration and will continue as long as is deemed necessary by the primary patient 

provider. Continuous capnography, pulse oximetry, respiratory and pulse rate will be 

obtained and recorded at similar intervals to blood pressure. Adverse events, rates of 

intubation, need for redosing and length of hospital stay will be obtained from the 

prehospital and hospital EMR. Demographic information such as age, sex, history of 

psychiatric illness, history of trauma, vital signs and toxicology results will also be 

obtained from the hospital EMR. Time on scene and transport time to Boston Medical 

Center will be obtained from the Boston EMS patient care report database. Data will be 

collected and stored in Microsoft Excel (Redmond, WA) and analyzed using SPSS 27 

(Armonk, NY).  

 

Data analysis 

A two-sided Student’s t-test will be used to examine the primary outcome of time to 

achieving proper sedation between the two medication. Length of hospital stay and length 

of time of mechanical ventilation will also be analyzed by a Student’s t-test. 
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Quantitative variables such as AMSS, laboratory values, and vital signs will be analyzed 

using SPSS with appropriate means, standard deviations and ranges calculated. 

Descriptive statistics will be used to further characterize patients by demographic 

features. Secondary outcomes of adverse events, rates of intubation, need for redosing, 

time of arrival, toxicology report and gender will be analyzed with a Chi-square test and 

95% confidence intervals for the difference between two proportions. Note that time of 

arrival will be defined as day-shift arrival (0700-2259 and overnight-shift arrival (2300-

0659), as used by Olives et al.59 

Timeline and resources 

The time course for this study is outlined in Table 5. The study will begin with formal 

submission of this proposal for approval by the IRB at Boston Medical Center. After the 

proposal is approved, training of study personnel (paramedics, study coordinators, ED 

providers, ED nurses, ED pharmacist, ED respiratory therapist) on the AMSS, 

indications, contraindications and side effects of ketamine and haloperidol will occur.63,67 

All participants will have to pass a 9 question quiz containing example patients with 

different AMSS scores. A 100% will be required to pass.1 Once training is complete we 

will begin patient enrollment for 24 months.  
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Table 5: Time Course for Study 
September 2020 • Institutional Review Board (IRB) 

submission and approval 
September 2020-August 2022 • Subject recruitment and data 

collection 
September 2022- March 2023 • Analysis of results 

• Preparation and submission of 
manuscripts for peer review and 
publication 

 
 
Institutional Review Board 

The study design will be submitted for full and complete review by the Institutional 

Review Board at Boston Medical Center to ensure the safety of all participants involved 

in the study. Due to the nature of this study and the inherent risks of administering 

medication to acutely agitated patients full board review is warranted. 

 
CONCLUSION 

Discussion 

The common major missing component with prior studies on prehospital use of ketamine 

is the lack of blinding and randomization. While this study is novel in that it is the first 

double blind randomized controlled trial comparing prehospital use of ketamine to 

haloperidol, it is not without limitations. Firstly, the subjects recruited from this study 

will be from the Boston metropolitan area so it may not be generalizable to other parts of 

the country, especially more rural parts. If this study demonstrates safety and efficacy, it 

would be best to examine its application in more rural settings with longer transport times 

and fewer resources before it’s practice could be adopted more widely. Additionally, it 
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will be impossible to fully control for provider bias and comfort, which will likely impact 

some secondary outcome measures, most notably intubation rates, which has been seen in 

many previous studies. We will attempt to remove some of this bias by having a 

dedicated respiratory therapist available who is an expert in respiratory mechanics and 

airway management and who is familiar with the administration and side effects of both 

ketamine and haloperidol for each patient enrolled in the study. However, this will further 

reduce the generalizability of the study as it is unlikely that hospitals would be able to 

ensure the availability of a dedicated respiratory therapist for every sedated patient.  

 While this study will be the first double-blind randomized controlled trial 

comparing the prehospital use of ketamine to haloperidol it will only add one new data 

point to the extremely controversial topic of prehospital management of agitation. It is 

worth noting that verbal de-escalation is an area of study that is frequently left out of the 

medical curriculum and is often learned through trial and error. It would benefit everyone 

involved in an agitated patient encounter to have more standardized education on non-

physical, non-chemical methods of dealing with an acutely agitated patient. Future 

research and teaching needs to not only focus on the pharmacologic management of 

agitation but also pull in experts from the fields on psychiatry and behavioral medicine to 

help educate providers on the best, most standardized methods of verbal de-escalation. It 

would also benefit providers to learn from their anesthesia colleagues who are the most 

experienced using ketamine and would likely be able to alleviate the discomfort of caring 

for a dissociated patient, ultimately leading to fewer intubations.  
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 There are some significant obstacles we anticipate encountering with this study. 

Ensuring the safety of providers and subjects is paramount and may limit the number of 

patients that we are able to enroll. Data collection may be impacted secondary to the 

severity of the patient’s condition, which could limit our final analysis. There is a strong 

possibility that a substantial amount of unblinding will occur as determined by the 

primary medical provider to ensure participant safety which might require increasing 

enrollment to result in a sufficiently powered study.  

 
Summary 

The treatment of agitation is a difficult area to study for many reasons. This has led to 

much of the current treatment algorithms to be based on expert opinion or sub-par 

studies. While ketamine has been a commonly used drug by anesthesiologists and 

emergency department providers for years it has yet to see widespread applications in the 

prehospital environment. This is due to a variety of factors including provider discomfort 

with ketamine administration and management of the dissociated patient to not wanting 

to go against common practice, despite conflicting research on the efficacy and safety of 

those interventions. This study hopes to alleviate some provider discomfort, while further 

illuminating the advantages of ketamine for the rapid sedation of agitation for optimal 

patient and provider safety.   

Clinical and/or public health significance 

When non-pharmacologic methods for behavioral de-escalation fail it is of vital 

importance to be able to rapidly and safely sedate an agitated patient for the combined 

safely of all involved. This study will provide vital information on the safety and efficacy 
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of ketamine as a first line agent for rapid sedation of acutely agitated patients in the pre-

hospital environment. It will be the first randomized, controlled, double blind study 

investigating the use of ketamine compared to haloperidol in the prehospital environment 

for agitation and will impact prehospital protocols for the treatment and management of 

agitation. It will aid in the future reduction of harm to medical and law enforcement 

personnel by violent patients. 
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LIST OF JOURNAL ABBREVIATIONS 

Acad Emerg Med Academic Emergency Medicine 

Am J Emerg Med American Journal of Emergency Medicine 

Anaesth Crit Care Anaesthesia Critical Care and Pain Medicine 

Anesth Essays Res Anesthesia Essays and Researches 

Anesth Prog Anesthesia Progress 

Ann Emerg Med Annals of Emergency Medicine 

Australas J Paramed Australasian Journal of Paramedicine 

Biomed Chromatogr Biomedical Chromatography 

Br J Anaesth British Journal of Anaesthesia 

Br Med J British Medical Journal 

Bull Emerg Trauma Bulletin of Emergency and Trauma 

Can Anaesth Soc J Canadian Journal of Anesthesia 

Clin Toxicol Clinical Toxicology 

Eur J Anaesthesiol European Journal of Anaesthesiology 

Forensic Sci Res Forensic Science Research 

Handb Exp Pharmacol Handbook of Experimental Pharmacology 

J Anal Tox Journal of Analytical Toxicology 

J Am Soc Anesthesiol Journal of the American Society of Anesthesiologists 

J Psychiatric Practice Journal of Psychiatric Practice 

J R Soc Med Journal of the Royal Society of Medicine 

J Res Pharm Pract Journal of Research in Pharmacy Practice 
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Neurocrit Care Neurocritical Care 

Nurs Res Nursing Research 

Prehosp Emerg Care Prehospital Emergency Care 

Prim Psychiatry Primary Psychiatry 

West J Emerg Med Western Journal of Emergency Medicine 
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