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YOU CAN’T USE KETAMINE AND 
PROPOFOL IN THE EMERGENCY 
DEPARTMENT!!!! 



“Anesthesia exists along a 
continuum. For some medications 
there is no bright line that 
distinguishes when their 
pharmacological properties bring 
about the physiologic transition from 
the analgesic to the anesthetic 
effects. Furthermore, each individual 
patient may respond differently to 
different types of medications” 

 
Center for Medicaid, CHIP, and Survey & 
Certification/Survey & Certification Group, January 
14, 2011 
 



ASA DEFINITION OF GENERAL ANESTHESIA AND LEVELS OF SEDATION/ANALGESIA  
 

Minimal  
Sedation 

(anxiolysis) 

Moderate  
Sedation/  
Analgesia 

Deep 
Sedation/ 
Analgesia 

General  
Anesthesia 

 

Responsiveness Normal 
response to 
verbal 
stimulation 

Purposeful 
response to 
speech or 
touch 

Purposeful 
response to 
repeated or 
painful 
stimulation 

No response, 
even to pain 

Airway Unaffected Remains open May need 
help to 
maintain 
airway 

Often needs 
help to 
maintain 
airway 

Breathing Unaffected Adequate May not be 
adequate 

Often require 
ventilatory 
support 

Heart Function Unaffected Usually 
maintained 

Usually 
maintained 

May be 
impaired 

Continuum of Depth of Sedation 



NITROUS OXIDE 



Nitrous Oxide 
• char·la·tan 
• [shahr-luh-tn] 
• noun  - a person who pretends or claims to have more 

knowledge or skill than he or she possesses; quack.  



Nitrous oxide 
• N2O used for decades in 
pediatric dentistry 

• N2O used widely in 
Australia and New 
Zealand for ED 
procedural sedation 

• Newer portable units 
with scavenging system 
are making this an 
attractive sedation 
adjunct in US 
Emergency Departments 
 

 



Nitrous Oxide – Methods of Delivery 



Nitrous Oxide 
• Nitrous Oxide is an odorless, colorless gas 
• Nitrous Oxide is used as a mixture of nitrous oxide  AND 

oxygen 
• It is ALWAYS delivered with oxygen  
• Nitrous oxide is not metabolized 
• It is excreted unchanged by exhalation via the lungs 
 
 



Nitrous oxide 
• When nitrous oxide is inhaled, it is absorbed by the body 

and has a calming and analgesic effect 
• Onset is 2-3 minutes 
• Duration is about 3-5 minutes 
• CNS depressant 
• Acts on Opioid receptors 



Nitrous oxide 
• Gas exchange occurs across the alveolus 
• When nitrous is inhaled it moves from the alveolus 

(high partial pressure) to the capillary (low partial 
pressure) until equilibrium is reached 

• Nitrous carried to the brain where it acts on opioid 
receptors 

• When nitrous flow is terminated,  partial pressure of 
nitrous increases in the blood, then it moves down 
concentration gradient back into the lungs and is 
excreted 



Nitrous Oxide 
• Very few side effects 
• CV – decrease in pulse and BP due to relaxation 
• Nitrous oxide “expands”  - avoid in use in patients with 

PTX or SBO 





KETAMINE 
Why is it different??? 



Ketamine 
• Dissociative anesthetic 
• “dissociates” CNS from outside stimuli 
• Trancelike state of “sensory isolation” 
• Does NOT exhibit dose response continuum like other sedatives 

(only give repeated doses to lengthen the time of dissociation) 
• Maintain protective reflexes 
• Dissociative threshold reliably reached at dose of 1-1.5mg/kg IV or 

3-4mg/kg IM 
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Ketamine 
• Explain side effects to families to ease anxiety 

• Tears , hypersalivation 
• Mild elevations in HR and BP 
• Histamine reaction 
• Muscle twitching 
• Emergence reaction 
• Vomiting  

 



2011 ACEP 
Ketamine 
Guidelines 



2011 Ketamine Clinical Practice Guidelines 
Absolute Contraindications 
• Age < 3 months 

• Infant specific differences in airway anatomy, reactivity and 
laryngeal excitability 
 

• Known or suspected schizophrenia  
• Exacerbates schizophrenia 



2011 Ketamine Clinical Practice Guidelines 
Relative Contraindications 
• Age  

• Safe for use in 3 – 12 months 
• Expands use to adults lacking HTN, heart disease or risk factors for 

CAD 
• Laryngeal Stimulation 

• No increased risk of laryngospasm with simple ED procedures 
(intraoral laceration, dental procedures) 

• Anatomy 
• Use with caution in patients with tracheomalacia, laryngomalacia 

• Upper Respiratory Infection 
• May increase laryngospasm 

 
 
 
 
 

 



2011 Ketamine Clinical Practice Guidelines 

• Increased Intracranial Pressure 
• Head trauma removed as contraindication 
• Ketamine causes cerebral vasodilation which may improve 

perfusion 
• Reports of patients with obstructive hydrocephalus or 

masses/abnormalities 



2011 Ketamine Clinical Practice Guidelines 

• Expanded Guidelines to Include Adults 
• Avoid in patients with CHF, HTN, CAD 
• Inhibits reuptake of catecholamines resulting in sympathomimetic 

effect 
 
Heart Rate 
Blood Pressure 
Cardiac Output 

 
 



2011 Ketamine Clinical Practice Guidelines 
 

IV    

• Faster onset of action (60 
seconds) 

• Less vomiting 
• Easy to redose for longer 

procedures 
• Pediatrics – 1.5-2mkg/kg 
• Adults – 1 mg/kg 

IM 

• Onset about 5 minutes 
• More vomiting 
• Repeated IM injections 
• Longer recovery 
• No need for IV placement 
• 4-5mg/kg  



2011 Ketamine Clinical Practice Guideline 
Adverse Events 
• Laryngospasm – 0.3%  

• risk factors include active asthma or URI 
• Tx = BVM and rarely intubation 

• Respiratory Depression 
• Case reports of apnea if administered too quickly.  Should be 

administered over 30-60 seconds 
• Occurs after peak concentration (1-2 minutes after administration) 

• Emesis 
• Early adolescence is peak 
• Usually occurs when late in recovery and patient can clear airway 

• Emergence Reactions 
• Rarely disturbing in children or adults 
• Can give benzos if pronounced reaction 

 
 
 



2011 Ketamine Clinical Practice Guideline 
“Favorite Things” 

• Should I coadminister an anticholinergic to decrease oral 
secrections and decrease airway adverse events? 
• NO. Literature shows no benefit 

• Do coadministered benzodiazepines decrease  
emergence reactions in children?? 

• NO. Literature shows no benefit in children 
• May have benefit in adults 

• Does my patient have to eat before they are discharged? 
• NO. Repeated attempts might unnecessarily provoke emesis 

• Does may patient have to be able to walk without assistance? 
• NO.  Patients may have ataxia after ketamine for several hours. 
• Patients should be monitored to prevent falls at home 



PROPOFOL 



Propofol 
• Why is it a great sedative-hypnotic? 

• Classified as nonopioid, nonbarbiturate 
• Fast onset of action 30-60 seconds 
• Half life is 1.3 - 4.1 minutes 
• Ultra short acting…..effects wear off in minutes 
• Dosage in literature for pediatrics: 1mg/kg IV bolus; additional 

doses of 0.5mg/kg 
• Adult dosing varies depending on age, comorbidities, and if patient 

has had narcotics.  1mg/kg IV bolus initially, but may need to 
decrease based on above. 

• Adverse Reaction 
• Hypotension 
• Respiratory Depression 

 



Propofol 
Ann Emerg Med 2003 
N=291 
Hypoxia =5% 
Partial Airway Obstruction = 4% 
Apnea with BVM =1% 
All adverse events were promptly 
identified and readily managed without 
further complication 
 
Dosage: 
1mg/kg IV initial bolus 
0.5mg/kg IV additional doses 
(pretreated w/ fentanyl 1-2mcg/kg) 
 
All but 4 patients had transient 
hypotension, but no evidence of poor 
perfusion 
 
All studies completed successfully 
1 provider administering propofol; 1 
performing procedure 
 
Limitations:  
Did not record depth of sedation 
No ETCO2 
Multiple MDs administered propofol 
Not all patients rec’d IVFs 
 
 



Propofol 
N= 393 
Mainly ortho procedures 
 
Hypotension >2 min = 8%; no 
episodes of poor perfusion 
Hypoxia = 5% 
Partial Airway Obstruction = 3% 
Apnea with BVM = 0.8% 
Bradycardia = 6% 
 
Dosage:  
1 mkg/kg IV initial bolus 
0.5mg/kg add’l doses  
Fentanyl or MSO4 given 1 minute 
prior to procedure 
Mean propofol dose = 2.9mg/kg 
 
ED MD monitored sedation 
Orthopedist performed procedure 
 
Limitations: 
ETCO2 not used 
Depth of sedation not scored 
Multiple MDs administered propofol 
Not all patients rec’d IVFs 



Propofol 
3 sites: Maine Medical Center, 
Hennepin (MN), Overlake WA (**no 
resident coverage) 
N= 792 
Indications: ortho, cardioversion, 
abscess I&D 

 
Hypotension = 3.5% 
Oxygen Desaturation = 7.7% 
BVM = 3.9% 

 
All adverse events resolved with 
brief supportive measures 
 
Dosage:  
1mg/kg initial bolus 
0.5mg/kg additional boluses 
  



Propofol 
No statistical significant 
differences in 
airway/respiratory adverse 
reactions among study sites 
 
Limitations: 
No rigid guideline for 
propofol dosing (some docs 
administered smaller initial 
bolus based on age, BP etc. 
from usual dosing) 
2 different PSA scores used 
Multiple providers 
 
 



Propofol 
Retrospective cohort study 
 
Determine the effect of patient 
age on propofol dose 
 
N=170; divided into 3 cohorts 
18-40 years 
41-64 years 
>65 years 

 
Opioid use before procedure 
was similar in all groups 
 
Unique elderly characteristics: 
Higher serum concentrations 
Greater sensitivity to hypnotic 
effects 
 

 
 



Propofol 
Limitations 
MDs biased and give 
smaller doses to elderly 
anyway which  
influenced induction and 
total dosages 
 
May have limited 
documentation in the 
medical chart 
 



Propofol Safety Considerations 
• Consider giving patients with concern for hypovolemia or 

who are dehydrated 
• Use ETCO2 monitoring when using propofol 
• Reduce dosage of propofol in elderly patients 



Is propofol safe for use for procedural 
sedation in the ED? 



ETCO2 



WHAT’S BETTER THAN 
KETAMINE AND PROPOFOL? 



KETOFOL!!!…..but, is it really better??? 



Ketofol ~ a balancing act 

Propofol 

• Sedative Hypnotic 
• Antiemetic 
• Respiratory Depression 
• Hypotension 
• Anxiolysis 

Ketamine 

• Analgesic and Amnestic 
• Vomiting  
• Sympathomimetic  

• Preserves respiratory drive 
• Hypertension 
• Tachycardia 

• Emergence Reactions 
 



Ketofol 
N = 136 
Prospective, blinded RCT ketofol vs. 
ketamine for orthopedic fracture 
reduction 
 
Dosages: 
Ketofol (0.5mg/kg ketamine + 
0.5mg/kg propofol) vs. 
Ketamine 1mkg/kg 
 
Was sedation time shorter with ketofol 
than ketamine alone? 
 
Was recovery time faster with ketofol 
than ketamine alone? 
 
Median Sedation Time 
Ketofol = 13 minutes 
Ketamine = 16 minutes 
 
Recovery Time 
Ketofol = 10 minutes 
Ketamine = 12 minutes 
 
Less vomiting in ketofol group (2% vs. 
12%) 
 
Adverse events easily managed with 
oxygen and airway repositioning 



Ketofol 
Randomized, double blind, 
placebo controlled trial 
n=193 
 
Compare frequency of respiratory 
depression of ketofol vs. propofol 
alone 
 
Ketamine 0.5mg/kg or placebo, then 
propofol 1mg/kg with repeated doses 
of 0.5mg/kg to maintain sedation 
 
Difference in respiratory depression 
not statistically significant between 
groups 
 
Respiratory Depression Defined as: 
-ETCO2 increase 5mmHg lasting >10 
seconds 
-RR < 8 bpm for >10 seconds 
-SaO2 < 90% for > 10 seconds 
-Apnea >15 seconds 
-Airway Manipulation (jaw thrush ot 
BVM) 
 
Median propofol dose 
Ketofol = 100mg  
Propofol alone =175mg 



Ketofol 
Ketofol had less 
frequent changes in 
depth of sedation 
 
Resulted in more 
consistent sedation 



Ketofol 
n = 284 
RDBT 
 
Does ketofol have less adverse 
events than propofol alone? 
 
Dosages: 
• Ketofol (single syringe) 
0.375mg/kg each of ketamine 
and propofol (add’l doses of 
0.188mg/kg of each) 
• Propofol 0.75mg/kg initial 

bolus and then 0.375mg/kg) 
 

• Similar number of repeat 
dosages 

 
Respiratory adverse events 
were similar in both groups; all 
responded to either airway 
repositioning, oxygen, or BVM 
or combination of all three 
 
More consistent sedation depth 
 



Ketofol vs. 
Propofol 
Ramsey Scale 
 
1 = anxious and agitated or 
restless, or both  
2 = co-operative, oriented, 
and calm  
3 = responsive to commands 
only  
4 = exhibiting brisk response 
to light glabellar tap or loud 
auditory stimulus  
5 = exhibiting a sluggish 
response to light glabellar 
tap (tap on forehead) or loud 
auditory stimulus  
6 = unresponsive  
 



Thoughts on Ketofol 
• Adverse events are similar between ketofol and propofol 
• Using ketamine in sub-dissociative doses….perhaps 

seeing analgesic effects and not “dissociative effects”?? 
• Less vomiting in ketofol groups 
• MD and RN satisfaction high in ketofol groups  
• Ketamine may blunt the peaks and troughs seen with 

propofol monotherapy ie…more consistent 



ROADBLOCKS TO PROPOFOL 
(AND KETAMINE) USE IN THE 
ED 



The “BIG THREE” 
• Is it safe to use propofol in the ED for procedural 

sedation? 
 

• Does there need to be 2 ED physicians in the room? 
• One to monitor sedation 
• Second to perform procedure 

 
• Can nurse “push the plunger” for ketamine and 

propofol? 
 

 



Propofol 
• Diprivan (Propofol) package insert (7/2004) … 

 
• “propofol used for sedation or anesthesia should be 

administered only by persons trained in the administration 
of general anesthesia and not involved in the conduct of 
the surgical/diagnostic procedure.” 



 
ADVISORY ON GRANTING PRIVILEGES FOR DEEP SEDATION TO NON-
ANESTHESIOLOGIST SEDATION PRACTITIONERS  
Committee of Origin: Ad Hoc on Non-Anesthesiologist Privileging  
(Approved by the ASA House of Delegates on October 20, 2010)  

• Note: The Hospital Anesthesia Services Condition of Participation 42 CFR 482.52(a) 
limits the administration of deep sedation to “qualified anesthesia professionals” within 
their scope of practice. CMS defines these personnel specifically as an 
anesthesiologist; non-anesthesiologist MD or DO; dentist, oral surgeon, or 
podiatrist who is qualified to administer anesthesia under State law; CRNA, and 
AA.  

• Any professional who administers and monitors deep sedation must be dedicated to 
that task. Therefore, the non-anesthesiologist sedation practitioner who administers 
and monitors deep sedation must be different from the individual performing the 
diagnostic or therapeutic procedure (see ASA Guidelines for Sedation and Analgesia by 
Non-anesthesiologists).  









ACEP Recommendations 
• Sedation and Analgesia in the Emergency 

Department: Recommendations for Physician 
Credentialing, Privileging and Practice  
 

• O’Connor RE, Sama A, Burton JH, Callaham ML, House HR, Jaquis 
WP, Tibbles PM, Bromley M, Green SM  
 

• This article was approved by the ACEP Board of Directors 
at its June 2011 Board meeting and reflects ACEP’s 
position on procedural sedation and analgesia in the 
emergency department.  

  
 



ACEP Recommendations for MD 
credentialing, privileging, and practice 
• Practitioner administering sedation: …Actual drug 

administration may be delegated to a RN or other 
qualified staff with established competency for sedative 
administration under direct- contemporaneous physician 
supervision…… 
 

• Emergency Nursing:….The capability of qualified ED 
nurses to administer propofol, ketamine and other 
sedatives under the direct supervision of a privileged 
emergency physician is strongly supported by ACEP 



Center for Medicaid, CHIP, and Survey & Certification/Survey 
& Certification Group, January 14, 2011 

 
 Anesthesia exists along a continuum. For some 
medications there is no bright line that distinguishes when 
their pharmacological properties bring about the 
physiologic transition from the analgesic to the anesthetic 
effects. Furthermore, each individual patient may respond 
differently to different types of medications 



Center for Medicaid, CHIP, and Survey & Certification/Survey 
& Certification Group, January 14, 2011 

• Hospitals are free to develop their own specific 
organizational arrangements in order to deliver all 
anesthesia services in a well-organized manner. Although 
not required under the regulation to do so, a well-
organized anesthesia service would develop the hospital’s 
anesthesia policies and procedures in collaboration with 
several other hospital disciplines (e.g., surgery, pharmacy, 
nursing, safety experts, material management, etc.) that 
are involved in delivering these services to patients in the 
various areas in the hospital. 



Center for Medicaid, CHIP, and Survey & Certification/Survey 
& Certification Group, January 14, 2011 

 
Under the “Surveyors” section: 
• Request a copy of and review the hospital’s anesthesia 

services policies and procedures. 
•  Do they apply in all hospital locations where anesthesia 

services are provided? 
• Do they indicate the necessary qualifications that each clinical 

practitioner must possess in order to administer anesthesia as 
well as moderate sedation or other forms of analgesia? 

• Do they address what clinical applications are considered to 
involve analgesia, in particular moderate sedation, rather than 
anesthesia, based on identifiable national guidelines? What are 
the national guidelines that they are following and how is that 
documented? 



Center for Medicaid, CHIP, and Survey & Certification/Survey 
& Certification Group, January 14, 2011 
 
• CMS expects surveyors to verify that the hospital can 

identify appropriate guidelines that support its policies. A 
hospital could use multiple guidelines, for example, 
ACEP for sedation in the emergency department and 
ASA for anesthesia/sedation in surgical services, etc. 



The Joint Commission 
• JCAHO permits the use of propofol by emergency 

physicians, depending on the policy of the individual 
hospital 

• Individuals administering moderate or deep sedation are 
qualified and have credentials to manage and rescue 
patients at whatever level of anesthesia is achieved 
intentionally or unintentionally 

• In addition to the individual performing the procedure, a 
sufficient number of qualified staff is present to evaluate 
the patient, to provide the sedation and/or anesthesia, to 
help with the procedure, and to monitor and recover the 
patient. 
 
 



Nursing Issues 
• Can nurses “push the plunger” and administer propofol 

and ketamine? 
 
 



BON Moderate Sedation Position Statement 

North Carolina 
• “Administration of such drugs as Propofol and Ketamine for 

procedural purposes, if ordered by a physician and allowed by 
agency policy, is not prohibited providing patient retains 
control of reflexes and can be aroused.” 

 
• South Carolina ?? 

 
 

• Georgia ?? 
 
 

 



Resources 
• Emergency Nurses Association 

• http://www.ena.org/government/Advocacy/Procedural/default.asp 
 

• ACEP website 
 

• Email: amywgriffin@gmail.com 

http://www.ena.org/government/Advocacy/Procedural/default.asp
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