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Objectives Define hyperactive deliriumDefine

Discuss EMS field management of agitated 
patientsDiscuss

Review ketamine as an EMS-identified medication 
for patients with hyperactive delirium with agitationReview

Review guidelines for hyperactive delirium with 
agitationReview

List contraindications for the use of ketamine in the 
EMS settingList

Discuss future expansion of ketamine use in the 
EMS settingDiscuss



Online Medical Direction
Dispatched for a  Diabetic Problem





Hyperactive 
Delirium

• A syndrome of uncertain etiology
• Characteristics:

• Delirium
• Agitation
• Hyperadrenergic autonomic dysfunction

• Mortality (8%) resulting from 
hyperthermia, severe metabolic acidosis, 
and cardiovascular collapse

• High potential for patient to cause harm to 
first responders or endanger the public



How do you control patients in the 
EMS setting who present wildly agitated?

• Patient and staff safety
• Intensive cooling
• Benzodiazepines (slower onset with IM dose)
• Antipsychotics (not in the EMS setting)

• Concern for anticholinergic properties 



If there were a 
medication that could 
be given as a single 
agent, in one dose, with 
a quick onset of action, 
and have minimal 
effects on respiratory 
drive…..

AtivanA

MidazolamB

FentanylC

KetamineDD Ketamine



Ketamine

• Originally used in veterinary medicine in the late 
1960’s

• Mainly for sedation
• Earliest case dates back to 2005 in Hennepin 

County EMS
• Dissociative agent

• Direct action at the NDMA receptors in the 
central nervous system

• Activity at opioid sites and other 
neurotransmitter pathways

• Provides amnesia as well as analgesia
• Bronchodilator
• Recent use for hyperactive delirium





Side effects

• Emergence Reactions – most likely
• Transient apnea when administered rapidly and in high doses
• Transient increase in heart rate and blood pressure
• Unclear with use in pregnancy and during breast feeding
• Laryngospasm is uncommon typically associated with large IM doses and overcome 

with positive pressure ventilation
• Nausea and Vomiting particularly when waking from sedation and is more 

pronounced in pediatric patients
• Increased intracranial pressure not shown to be factual



“And next let’s do a quick 
review of the research and 
science validating the out 
of hospital use of 
Ketamine.”



Kitch BB. Out-of-hospital ketamine: review of a 
growing trend in patient care. J Am Coll Emerg 
Physicians Open. 2020 Mar 10;1(3):183-189. 

Ketamine is a unique medication with a long history of use in the emergency 
department. Out‐of‐hospital indications for ketamine have been explored and 
are currently expanding in some systems. This article supports use in the EMS 
setting due to favorable benefits with limited side effect profile. 
Out‐of‐hospital indications for ketamine include airway management, rapid 
sequence induction, analgesia, sedation, and treatment of excited delirium.



Burnett AM, et al. Prehosp Emerg 
Care 2012;16(4):553-9

In a quality improvement study, 13 patients were administered IM ketamine for 
chemical restraint in the prehospital setting. Patients received IM ketamine 5 mg/kg. 
Very quick onset (~2 minutes) and produced moderate-to-deep sedation. 3 patients 
developed hypoxia (2 required intubation upon ED arrival). 5 of the 11 nonintubated 
patients required additional sedation and 3 patients experienced emergence 
reactions (which were successfully treated with midazolam and reassurance). It is 
unclear how much ketamine contributed to the hypoxia cases



Iwanicki JL, et al. Clin Toxicol 2014;52:685-6. 
Abstract #9

35 patients who received IM ketamine 5 mg/kg for excited delirium. Less than 
1/3 required additional sedation. Intubation rate decreased over time as 
providers gained comfort in managing patients post ketamine administration. 
No cases of laryngospasm, emergency phenomena, or death were reported



What is the most 
appropriate dose to 
administer which 
helps maintain airway, 
cause less respiratory 
depression, while 
managing the agitated 
state?

1 mg/kg IMA

2-4 mg/kg IMB

2-4 mg/kg IVC

0.5 mg/kg IVD

B 2-4 mg/kg IM



Lin J, Figuerado Y, Montgomery A, Lee J, Cannis M, Norton VC, Calvo R, Sikand 
H. Efficacy of ketamine for initial control of acute agitation in the emergency 
department: A randomized study. Am J Emerg Med. 2021 Jun;44:306-311. doi: 
10.1016/j.ajem.2020.04.013. PMID: 32340820

• 93 patients with excited delirium
• Ketamine vs Haldol/Benzo (IV/IM)

• Dose:
• Ketamine 4mg/kg IM (1mg/kg IV)
• Haldol 10mg IM or IV/Ativan 2mg IM or IV

• Ketamine showed quicker time to adequate sedation, short-lived hypoxia, 
and no deaths (one death with Haldol/Ativan)

• Still needs evidence to support clinical patient selection

https://pubmed.ncbi.nlm.nih.gov/32340820/


Borreani B, et al. Ketamine for rapid control of hyperactive 
delirium with severe agitation. A retrospective comparison 
study. JEM Reports, Vol 4, Issue 1, 2025, 100138

• Identified 66 patients with severe psychomotor agitation
• Group 1 – 22 sedated with ketamine (5 mg/kg IM or 1 mg/kg IV) with droperidol (5 mg IM)
• Group 2 – 22 sedated with ketamine (5 mg/kg IM or 1 mg/kg IV) alone
• Group 3 – 22 sedated with midazolam (0.4 mg/kg IN or 0.1 mg/kg IV) with haloperidol 10 mg

• Patients treated with ketamine exhibit a significantly faster response, with immediate patient 
control, with greater safety than patients treated with midazolam. 

• The combination of ketamine and droperidol increases clinical efficacy compared with 
ketamine alone

• Patients treated with ketamine alone have resumption of agitation at the 30-minute mark



What does all this 
mean….

We know IM ketamine works rapidly to 
produce sedation in hyperactive delirium 

What is the optimal dose based on existing 
data?

Is there patients where we should not be 
using ketamine?









Final Thoughts

• Unique and versatile medication given: 
• Patient selection
• Proper dose 
• Airway and Cardiac Monitoring 

• Historical concern for increased ICP not based on 
evidence

• Emergence reactions rapidly managed with 
benzo’s

• Safe and effective for controlling the severely 
agitated patient

• Well within the out-of-hospital scope of practice 
and used to aid in providing safe and high-quality 
patient care



Charles Finch, DO, FACOEP
charles.finch@phoenix.gov
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