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Is Ketamine an effective sedative in the acutely 
agitated patient in the prehospital setting?

Katie Hawk, MS4, University of Arizona College of Medicine, Phoenix
John Gallagher, MD, University of Arizona College of Medicine, Phoenix

o Increased incidence of Excited Delirium 
Syndrome and associated with stimulants 

o Risk for sudden cardiac death in patients 
under physical restraint  

o Goal: assess paramedic preference  and  
effectiveness of ketamine compared to 
midazolam as a sedative 
• pre-administration and post-
administration data collection tool using, 
a modified Ramsay sedation scale
• predict need for airway support
• likelihood to be unresponsive
• agitation level as a predictor

o prospective observational, 4 months
o N= 55 patients, >18 years old
o median dose of 400mg IM ketamine. 
o 89.86% prefer  ketamine over midazolam
o 92.73% effective sedation
o 14.55% had airway compromise; 3 

intubations
o Onset of action was predictive of airway 

compromise (p=0.065)

Do Phoenix Fire Department paramedics assessments indicate
that IV/IM ketamine administration to patients with Excited
Delirium Syndrome is more effective at sedation than
Midazolam alone for prehospital transport to an acute care
facility.
• predict intubation
• identify risk factors that could be recognized early on
• A validated data collection tool was used to assess the

sedative effect of each independent ketamine administration
• comparison to midazolam was established by a pre-survey
• power analysis required a minimum of n=12.
Date:

Before Ketamine Administration
How would you rate their level of agitation on a scale of 1-6? (circle one)
• 1 - minimal (verbal de-escalation effective)
• 2 - mild (oriented, uncooperative with exam)
• 3 - confused (unable to follow commands)
• 4 - moderate (combative)
• 5 - severe (danger to self or others)
• 6 - extreme (PD escort)
Were you able to obtain vital signs? Yes No
Did this patient require physical restraint? Yes No
What dose and what route did you administer the ketamine? (circle one) IV  /   IM _____mg
Where was the IM injection site? (circle one) Deltoid Gluteus/

Thigh
After Ketamine Administration

Did the vital signs (re)assessments trend toward improvement? (based on vital signs that would 
be classified as “normal”)

Yes No

How long until you were able to initiate the next steps in management of the patient after 
ketamine administration? (circle one)

2     4     6    8    10 minutes

How would you rate their level of sedation on a scale of 1-6 after administering ketamine?
• 1 – asleep:  No response
• 2 – asleep:  Sluggish response 
• 3 – asleep:  Brisk response 
• 4 – awake:  Responds to commands
• 5 – awake:  Cooperative and oriented
• 6 – awake:  Anxious/agitated 
Did the patient require secondary intervention related to complications of their state of 
agitated delirium? (ACLS, injury to self)

Yes No

Did you give additional ketamine?
(Report route and dose)

Yes No

Did the patient require airway or ventilatory support at any time after ketamine administration 
or before you left the receiving facility?
If yes, circle interventions used.
o BVM
o LMA
o OPA
o ETT

Yes No

Did the patient require fluid resuscitation? Yes No
Were there any indications that the patient may have been under the influence of other CNS 
depressants (alcohol, opioids, benzodiazepines, barbiturates, etc.)

Yes No

Did the patient have any of the listed adverse reactions of ketamine?
If yes, circle all that apply.  
o Laryngospasm
o Hypersalivation
o Emergence reactions (vivid dreams, hallucinations, or delirium)
o Respiratory depression? 

Yes No

In the past, have you ever administered Midazolam for the purpose of sedating a patient who 
was showing signs or symptoms of an acute or agitated delirium? (If yes, proceed to next 
question)

Yes No

If yes, which medication do you think was more effective at sedation to allow safe intervention 
and transport: Midazolam or Ketamine?

Midazolam Ketamine

Which would you prefer to give if you had the option of both? Midazolam Ketamine

- Ketamine is an effective sedative in 
92.73% of adult with agitated 
delirium 
- Rapid onset of sedation or the 
need for additional dosing may 
indicate impending respiratory 
failure
- 89.86% of prehospital providers 
prefer ketamine over midazolam
- More research needs to be done to 
determine if  ketamine has an 
increased risk for airway 
complications during sedation
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-Dr. John Gallagher for guidance, time, 
and support in the research process
-The patients who are contributing to a 
growing body of medical literature
-Dr. McEchron, Paul Kang and UA IRB 
team for being instrumental in the 
development of this study and data 
interpretation

Multivariate analysis with Adjusted Odds Ratio 
Predictors AOR (95% CI) P-value Area Under the Curve

Sedation Rate 0.72
After you administered 
ketamine, approximately how 
long until you were able to 
initiate the next steps in 
management of the patient? 

0.33 (0.10, 1.1) 0.07

Did you give additional 
ketamine?

3.67 (0.39, 34.4) 0.25

Did the patient require airway 
or ventilatory support at any 
time after ketamine 
administration or before you 
left the receiving facility?

2.04 (0.39, 10.5) 0.39

Onset of Medication 0.76
Pre-Ketamine Agitation 0.31 (0.09, 1.04) 0.05
How would you rate their level 
of sedation?

0.28 (0.08, 1.01) 0.05

Did you give additional 
ketamine?

0.46 (0.07, 2.8) 0.40

Did the patient require airway 
or ventilatory support at any 
time after ketamine 
administration or before you 
left the receiving facility?

0.33 (0.05, 2.1) 0.24

Airway Ventilation 0.80
How would you rate their level 
of sedation?

7.55 (0.66, 85.7) 0.10

Did the patient require 
secondary intervention related 
to complications of their state 
of agitated delirium?

42.4 (3.6, 488.9) 0.003

After you administered 
ketamine, approximately how 
long until you were able to 
initiate the next steps in 
management of the patient? 

0.34 (0.04, 2.9) 0.32
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The level of 
agitation was not 
associated with 

likelihood of 
intubation.

Future Directions
A larger sample size to assess
prospective 
ability to follow-up on patients
• ultimate disposition
• true incidence of excited delirium 
• untoward reactions that occurred 

later?
• Is ketamine beneficial in other 

disease processes that present 
similarly to excited delirium 
syndrome?Excited Delirium Syndrome: disorder

characterized by hallucinations, aggressive
and peculiar behaviors, a
catecholaminergic surge and secondary
risk for sudden cardiac death (Gerold,
2015). The development of sedatives and
antipsychotics lead to a decreased
incidence until the 1980s. With increasing
use of stimulants such as cocaine and
methamphetamines, the rates of
“undetermined cause of death” has
increased in patients exhibiting acute
agitated delirium who were in police
custody. Patients in this state may be in
danger of avoidable death. Emergent
medical treatment may prevent death in
these patients as suggested by a
retrospective review of deceased patients;
indicating a need for sedation that
minimizes the use of physical restraint and
sedates the patient chemically. Ketamine,
which functions as a noncompetitive
antagonist to NMDA receptors and
releases of glutamate, is an option for
chemical sedation. The safety profile is
ideal as it has a wide therapeutic index
and does not act on opioid or GABA
receptors.

• An onset of >4 min had a 67%  
decreased likelihood of being 
unresponsive

• Patients who received an 
additional dose of ketamine were 
3.6x more likely to unresponsive 

• Unresponsive patients with 2x
more likely to need ventilatory 
support

A multivariate analysis was performed 
to assess the relationships univariate 
logistic regression models that were 
performed:
• 23.1% of patients with <4min onset 

required airway ventilation

Discussion continued

Agitation v. Intubation

Ketamine Onset v. Ventilatory Support

Sedation v. Agitation
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