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KETAMINE FOR THE CRITICALLY ILL PATIENT

2013 

ACEP approves 
clinical practice 
guidelines for 
Ketamine use as a safe 
and effective drug 
for procedural 
sedation and 
analgesia in the ED.

2017 

ACEP accepts sub-
dissociative dose 
Ketamine (SDK) as 
safe and effective 
for analgesia in the 
ED.

2018 

ENA adopts ACEPs 
policy on SDK for 
analgesia

January 1, 2018 

Colorado 
Regulation - 
Chapter 2 (Rule 
Pertaining to 
EMS Practice…)  

Ketamine for use by 
P-CC added to state 
Critical care 
Formulary. 

Does not required 
waiver

5 Ketamine Lecture - EMSAC - October 25, 2019



KETAMINE FOR THE CRITICALLY ILL PATIENT

6 Ketamine Lecture - EMSAC - October 25, 2019



What is 
Ketamine?

KETAMINE FOR THE CRITICALLY ILL PATIENT
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NMDAR = ION GATED RECEPTOR IN CNS

KETAMINE FOR THE CRITICALLY ILL PATIENT

Noncompetitive 
NMDA Receptor 

Antagonist

CREDIT: RICHARD-59 [CC BY-SA 3.0 (HTTPS://CREATIVECOMMONS.ORG/LICENSES/BY-SA/3.0)], FROM WIKIMEDIA COMMONS
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Lymbic System

Dorsal Root
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Awake, but unconscious
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General Anaesthesia 

“General anesthesia is the induction of a state of unconsciousness with the 
absence of pain sensation over the entire body, through the administration of 
anesthetic drugs.”
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Sedation 

Minimal sedation is equivalent to anxiolysis, that is, a drug-induced relief of apprehension with 
minimal effect on sensorium. 

Moderate sedation is a depression of consciousness in which the patient can respond to external 
stimuli (verbal or tactile). Airway reflexes, spontaneous ventilation, and cardiovascular function are 
maintained. 

Deep sedation is a depression of consciousness in which the patient cannot be aroused but responds 
purposefully to repeated or painful stimuli. The patient may not be able to maintain airway reflexes or 
spontaneous ventilation, but cardiovascular function is preserved. 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DEFINITION BY AMERICAN COLLEGE OF EMERGENCY PHYSICIANS - 2011

KETAMINE FOR THE CRITICALLY ILL PATIENT

Dissociative Sedation 

“A trancelike cataleptic state characterized 
by profound analgesia and amnesia, with 
retention of protective airway reflexes, 

spontaneous respirations, and 
cardiopulmonary stability.”
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Analgesic 

Sedative 

Anesthetic 

Sympathomimetic 

Bronchial Dilator 
Preserves respiratory Drive and Protective Reflexes 

Anti-epileptic 

Anti-Depressant / PTSD 
Migraines

KETAMINE FOR THE CRITICALLY ILL PATIENT

THE GOOD
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Deliver is everything

KETAMINE FOR THE CRITICALLY ILL PATIENT
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From the Merck Manual Professional Version (Known as the Merck Manual in the US and Canada and the MSD Manual in the rest of the world), edited by Robert Porter. Copyright 
2019 by Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc, Kenilworth, NJ. Available at http://www.merckmanuals.com/professional. Accessed 1/28/2019.

KETAMINE FOR THE CRITICALLY ILL PATIENT

Dose Response 
Curve
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From the Merck Manual Professional Version (Known as the Merck Manual in the US and Canada and the MSD Manual in the rest of the world), edited by Robert Porter. Copyright 
2019 by Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc, Kenilworth, NJ. Available at http://www.merckmanuals.com/professional. Accessed 1/28/2019.

KETAMINE FOR THE CRITICALLY ILL PATIENT

Comparison of 
Dose Response 

Curve
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Effect-site concentration of propofol required for LMA-Supreme™ insertion with and without remifentanil: A randomized controlled trial - Scientific Figure on ResearchGate. Available 
from: https://www.researchgate.net/figure/Dose-response-curves-plotted-from-logistic-analysis-of-individual-propofol-concentrations_fig3_282651371 [accessed 31 Jan, 2019]

KETAMINE FOR THE CRITICALLY ILL PATIENT

Dose Response 
Curve - 

Propofol
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IMAGE CREDIT: REUBEN STRAYER - EMUPDATES.COM (USED WITH PERMISSION) (MODIFIED)
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Ketamine Brain Continuum 

(dose-response continuum)

Analgesia

Recreational

Partially Dissociated Dissociated
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Ketamine Brain Continuum 

(dose-response continuum)

0.1 - 0.3mg/kg

0.4 - 0.8 mg/kg

0.2 - 0.5mg/kg

> 0.7mg/kg Prolonged Action  

& 

Increased Side Effects

Typical IV Dosing

1 - 2mg/kg
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Analgesic (SDK) Dose

0.1 - 0.3mg/kg

0.3MG/KG OVER 
10 MINUTES

23 Ketamine Lecture - EMSAC - October 25, 2019



KETAMINE FOR THE CRITICALLY ILL PATIENT

Recreational Dose

0.3MG/KG OVER 
10 MINUTES

0.2 - 0.5mg/kg
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0.4-0.8 mg/kg

Danger zone

Partial 
Dissociation
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1 - 2 mg/kg

Dissociative Dose
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Intramuscular 

3-5 mg/kg
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Intranasal 

0.5 - 9 mg/kg

REF. ACEP NOW - HTTPS://WWW.ACEPNOW.COM/ARTICLE/WHEN-TO-USE-INTRANASAL-MEDICATIONS-IN-
CHILDREN/ (ACCESSED JAN. 25, 2019).
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KETAMINE FOR THE CRITICALLY ILL PATIENT
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Laryngeal Spasms 

Hyper-salivation 

apnea 

Increases myocardial O2 Demand 

Decreased sympathetic Tone

THE Bad
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Laryngeal Spasms
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HTTPS://WWW.ALIEM.COM/2010/12/TRICK-OF-TRADE-LARYNGOSPASM-NOTCH/

KETAMINE FOR THE CRITICALLY ILL PATIENT

Laryngeal Spasms 

PPV / CPAP 

“Larson’s Point” 

RSI
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Hyper-Salavation
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Apnea
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Increased 
Cardiac Ischemia
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Hypotension

Intrinsic 
catecholamine 

Blockade
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Resuscitate Before You 
Intubate
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The UGLY

KETAMINE FOR THE CRITICALLY ILL PATIENT

Emergency Syndrome 
Partial Dissociation 

Awake Paralysis
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Emergency Syndrome

KETAMINE FOR THE CRITICALLY ILL PATIENT

Analgesia

Recreational

Partially Dissociated Dissociated
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KETAMINE FOR THE CRITICALLY ILL PATIENT

43 Ketamine Lecture - EMSAC - October 25, 2019



Encourage Happy 
Thoughts During 

Induction 

Calm Reassurance 

Reduce Stimuli

KETAMINE FOR THE CRITICALLY ILL PATIENT
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Benzodiazepines

KETAMINE FOR THE CRITICALLY ILL PATIENT
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210 lbs

KETAMINE FOR THE CRITICALLY ILL PATIENT

130 lbs40 lbs
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Analgesia

Recreational

Partially Dissociated Dissociated

Partially Dissociated
0.1 - 0.3mg/kg

0.4 - 0.8 mg/kg

0.2 - 0.5mg/kg

> 0.7mg/kg
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KETAMINE FOR THE CRITICALLY ILL PATIENT

Analgesia

Recreational

Partially Dissociated Dissociated

0.1 - 0.3mg/kg

0.4 - 0.8 mg/kg

0.2 - 0.5mg/kg

> 0.7mg/kg

Analgesic Dosing
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GO BIGGO SMALL
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1 in 10 patients experience Awake 
Paralysis post intubation

TASAKA, C. L., DUBY, J. J., PANDYA, K., WILSON, M. D., & A HARDIN, K. (2016). INADEQUATE SEDATION DURING THERAPEUTIC PARALYSIS: 
USE OF BISPECTRAL INDEX IN CRITICALLY ILL PATIENTS. DRUGS - REAL WORLD OUTCOMES, 3(2), 201-208. DOI:10.1007/S40801-016-0076-3

KETAMINE FOR THE CRITICALLY ILL PATIENT
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“Intubation using rocuronium increases a 
patient's risk of wakeful paralysis.”

KETAMINE FOR THE CRITICALLY ILL PATIENT

IMPACT OF PARALYTIC AGENT ON POSTINTUBATION SEDATION, BILLUPS, KELSEY ET AL. AIR MEDICAL 
JOURNAL, VOLUME 38, ISSUE 1, 39 - 44
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KETAMINE FOR THE CRITICALLY ILL PATIENT

Duration 
3-20 min
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Duration 
35-45
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Duration 
40-60 min
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Ketamine for Continued 
Sedation during transport 

(0.5 - 1 mg/kg/hr)

KETAMINE FOR THE CRITICALLY ILL PATIENT
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Duration 
40-60 min

How Do We Apply This?
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Pre Oxygenation: Optimize 
preintubation oxygenation.
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When? All patients with SpO2 < 
95% prior to RSI
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KETAMINE FOR THE CRITICALLY ILL PATIENT

Reduce chances of critical 
desaturation event

● W/O PreOx, healthy 
patient desats 45-60 sec.

● Sick = 10-15 sec
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KETAMINE FOR THE CRITICALLY ILL PATIENT

Goals

● Complete Arterial / 
Tissue / Venous (SvO2) 
O2 Saturation

● Complete Nitrogen 
Washout
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How?

Sit pt up at least 30 degrees.

NC @ 15 lmp

NRB @15lmp or BVM w/ 
PEEP at 15 cmH20 or CPAP

3 minutes VT breathing

Let pt breath. Do Not Bag

PPV if ventilations inadequate
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Why both NC 
and NRB/BVM?

Traditional NRB’s and 
BVM’s don’t supply 
100% FiO2 alone.

64 Ketamine Lecture - EMSAC - October 25, 2019



When and Why 
add PEEP?

If patient remains hypoxic 
after NRB and NC.

PEEP increase MAP 
which drives oxygenation 
pressures.

PEEP required to correct 
for Shunt Physiology.

Iso-Shunt Diagram

PaO2
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How is the related to this 
lecture?
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Delayed Sequence 
Intubation: 
Procedural Sedation 
for PreOxygenation
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When?

To facilitate 
preoxygenation in the 
setting of agitation 
preventing standard preox.

Typically from Hypoxia or 
Hypercarbia
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Uncooperative 
patients, whether from 
hypoxia, hypercapnia, 
or acute illness pose a 
particular challenge 
during attempts at 
preoxygenation. 

Attempting to intubate 
a hypoxic patient 
increase the risk of 
critical desaturation.

Why?
90%

71 Ketamine Lecture - EMSAC - October 25, 2019



How?

Ketamine

1.5 - 2 mg/kg slow IVP 
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KETAMINE FOR THE CRITICALLY ILL PATIENT

Ketamine: 

Dose: 2 mg/kg 

Onset: Rapid, <60 seconds 

Duration: 5-20 minutes 

Preserves respirations and 
protective reflexes 

Once O2 Sats reach >95%, start 3 
minutes Nitrogen Washout, then 
proceed with NMBA and 
Intubation.
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Pro’s

Improved patient safety by allowing adequate 
preoxygenation.

Reduced risk of gastric inflation, vomiting, and 
aspiration by minimizing PPV.

More controlled intubating environment

Con’s

Requires additional time

Risk of drug reaction

Risk of under dosing and inducing a partially 
dissociated state.

Hypersalivation and laryngeal spasm with high 

doses.

Brief apnea with rapid administration
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SAFETY PROFILE AND DURATION OF ACTION

KETAMINE FOR THE CRITICALLY ILL PATIENT
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SAFETY PROFILE AND DURATION OF ACTION

KETAMINE FOR THE CRITICALLY ILL PATIENT
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Scenario 
This time of year 

Call received 1020  
“Fallen Climber broken 

leg” 
90 min hike from best 

access point
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What complications 
can you expect? 

What equipment will 
you take?
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Injuries 
Open Fx Right Ankle 

DP Pulses Absent 

Fracture Right Tib/Fib
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Priorities?

80 Ketamine Lecture - EMSAC - October 25, 2019



KETAMINE FOR THE CRITICALLY ILL PATIENT

Reduce the Ankle Fracture 
(Improve distal perfusion) 

Stabilized Injuries 

Manage Pain During 
Extrication
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Dissociative Dose 
2 mg/kg  

to reduce ankle, 
stabilize extremities, 

and package for egress 
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AMERICAN COLLEGE OF EMERGENCY PHYSICIANS. “OPTIMIZING THE TREATMENT OF ACUTE PAIN IN THE 
EMERGENCY DEPARTMENT.” POLICY STATEMENT. APPROVED APRIL 2017.

KETAMINE FOR THE CRITICALLY ILL PATIENT

Analgesic Dose 
0.3mg/kg Infusion over 10-15 

min 
No advanced monitoring 

required 

Re-dose PRN
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Benefits 
Minimal Gear Required 

Less drug to Carry 

Opiate Sparing
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Diane 

44 years old 
Mother of 3
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CT showed 
large Epidural 
Bleed w/ 
midline shift
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Decision made 
to transfer
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Intubated on vent 
Head contusion 

Facial Fractures 
other 
unremarkable 
abrasions / 
lacerations
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Observations 
Propofol drip 
20mcg/kg/min 

Pt appears 
adequately sedated
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Vital 

Breath sounds clean 
bilaterally

Good chest rise

Pupils 3mm / Sluggish

BP 114/64

HR 98

RR Assisted 20
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Transport 
pt becomes more 
restless 

Bucking ET tube 
Negative DOPE 

HR 140’s 

Fentanyl given w/o 
effect 

Propofol still at 
20mcg/kg/min

Thoughts?
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Here’s what was 
done. 

Propofol increased
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Blood Pressure 
dropped to 56 

systolic
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Propofol titrated 
down 

Fluids and 
pressors started 

Patient arrived at 
receiving with BP 

in the 90’s and 
under sedated
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Diane ended up 
trached and vented  

discharged to long 
term rehab with 

severe 
neurological 

impairment
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stress of transport 
increases metabolism 

and reduces 
effectiveness of 

sedation
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Alternative Options 
Ketamine Infusion 

0.5-1.5 mg/kg/hr

GROETZINGER, LM. ET AL., KETAMINE INFUSION FOR ADJUNCT SEDATION IN MECHANICALLY 
VENTILATED ADULT, PHARMACOTHERAPY, 2018 FEB; 38(2): 1810-188

KETAMINE FOR THE CRITICALLY ILL PATIENT
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Did He Just 
Say Ketamine 
for a Head 
Injury?
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Excellent Analgesia 
and Sedation Profile 

Hemodynamically 
Stable 

Improves CBF 
No significant effect 

on ICP

KETAMINE FOR THE CRITICALLY ILL PATIENT
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Left  = ICP / CPP and 
MAP for all Patients in 

Study 

Right = ICP / CPP / MAP 
for pts with ⬆ ICP 

before procedure

KETAMINE FOR THE CRITICALLY ILL PATIENT

BAR-JOSEPH G, ET AL, EFFECTIVENESS OF KETAMINE IN DECREASING INTRACRANIAL PRESSURE IN CHILDREN 
WITH INTRACRANIAL HYPERTENSION, JOURNAL NEUROSURGERY PEDIATRICS, 2009 JUL; 4(1):40-6
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Whats new 

Refractory Seizures
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PROCEDURAL SEDATION

KETAMINE FOR THE CRITICALLY ILL PATIENT

Hazel - 5 Years 
Old 

PMH - Epilepsy
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Ketamine for Refractory 
and Super Refractory 

Status Seizures
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Status Seizures 

Seizures lasting > 5 
minutes
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Refractory 

No response to first and 
second line Therapy 

Super Refractory 
Refractory for >24 hours
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Permanent Brain Tissue 
Injury after 30 minutes
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35 Minutes 

Average Time from EMS 
Activation to Arrival at ED

REF:  NEMSIS DATE, “AVERAGE EMS RESPONSE TIMES, SCENE TIMES, AND TRANSPORT TIMES (911 ONLY) 
(2010-2011)
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2 Major Brain Neurotransmitters 

gamma-aminobutyric acid (GABA) 

N-methyl-D-aspartate (NMDA)
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Gaba Receptor 
Activation 

Inhibitory Receptor
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CREDIT: BRUCE BLAUS [CC BY-SA 4.0 (HTTPS://CREATIVECOMMONS.ORG/LICENSES/BY-SA/4.0)], FROM 
WIKIMEDIA COMMONS

Gaba Receptors 

Activators 

Benzodiazepines / 
Keppra / Propofol / 

Valproic acid / 
Phenytoin / 

Barbiturates

KETAMINE FOR THE CRITICALLY ILL PATIENT

NMDA 
Receptors
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Ketamine effective for 
suppression of refractory 

and super refractory 
seizures

MUTKULE DP, RAO SM, CHAUDHURI JR, RAJASRI K. SUCCESSFUL USE OF KETAMINE FOR BURST SUPPRESSION IN SUPER 
REFRACTORY STATUS EPILEPTICUS FOLLOWING SUBSTANCE ABUSE. INDIAN J CRIT CARE MED. 2018;22(1):49-50.
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Ketamine effective as first 
line medication for 

suppression of seizures in 
14 of 17 patients

“KETAMINE MAY HELP REFRACTORY STATUS EPILEPTICS” PUBLISHED IN CLINICAL NEUROLOGY NEW - 
PUBLISHED JULY 11, 2013.
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Dosing for seizure 
suppression? 

1mg/kg 
followed by 

2mg/kg/hr infusion

MUTKULE DP, RAO SM, CHAUDHURI JR, RAJASRI K. SUCCESSFUL USE OF KETAMINE FOR BURST SUPPRESSION IN SUPER 
REFRACTORY STATUS EPILEPTICUS FOLLOWING SUBSTANCE ABUSE. INDIAN J CRIT CARE MED. 2018;22(1):49-50.
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Whats new 

Refractory asthma
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PROCEDURAL SEDATION

KETAMINE FOR THE CRITICALLY ILL PATIENT
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Refractory Status 
Asthmatics 

Persistent asthma attacks 
despite medications.

117 Ketamine Lecture - EMSAC - October 25, 2019



RX 

Standard Therapy 

Continuous Beta Nebs 
Steroids 

Epi 

Mag 

Fluid Bolus 
BPAP
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Ketamine is Induction 
agent of Choice for RSI 

Bronchodilation
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Ketamine as rescue 
therapy to prevent 

intubation

ESMAILIAN M, KOUSHKIAN ESFAHANI M, HEYDARI F. THE EFFECT OF LOW-DOSE KETAMINE IN TREATING 
ACUTE ASTHMA ATTACK; A RANDOMIZED CLINICAL TRIAL. EMERG (TEHRAN). 2018;6(1):E21.
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OUTSIDE THE BOX USE FOR KETAMINE

KETAMINE FOR THE CRITICALLY ILL PATIENT
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OUTSIDE THE BOX USE FOR KETAMINE

KETAMINE FOR THE CRITICALLY ILL PATIENT

Marco - 57 year old 

History 
-depression and 
suicide attempts
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REF - HTTPS://WWW.ACEPNOW.COM/ARTICLE/TIPS-TRICKS-PERFORMING-CRICOTHYROTOMY

KETAMINE FOR THE CRITICALLY ILL PATIENT
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Take Home Points 
Ketamine reliably produces both analgesia and sedation 

Ketamine can be given IV, IM, and IN 

Ketamine can be delivered quickly and safely without the need to "titrate to effect." 

Ketamine can be used without the risk of respiratory collapse. 

Ketamine can be given to patients with elevated ICP 

Ketamine should be considered early to treat seizures refractory to standards 
first line medication. 

Ketamine should be considered early for rescue therapy before intubating patients 
with refractory asthma.

KETAMINE FOR THE CRITICALLY ILL PATIENT
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KETAMINE FOR THE CRITICALLY ILL PATIENT
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Sean Eaton, NRP, FP-C, CCP-C, C-NPT 
Flight Paramedic | Educator 

www.flightcrit.com 

sean@flightcrit.com
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