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We will discuss… 

• What is sedation? 
• Commonly used agents 
• Some clinical scenarios 
• Monitoring level of sedation 
• Wrap-up 
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What is Sedation? 

• Sedation vs analgesia… 
 

• “Conscious” sedation? (Procedural sedation) 
 

• Sedation = ↓ awareness to the environment 
and ↓ responsiveness to external stimulation 



Goals of Intervening? 

• Reduce injury / illness pain and suffering 
 

• Facilitate procedures / examination 
 

• Scene safety 



Why does your patient need sedation? 

Analgesia 

Anxiolysis Amnesia 

Situation 
awareness 



Analgesia 

• 20% of all EMS patients have mod-severe pain 
(Mclean, 2002) 
 

• “NAEMSP believes that the relief of pain and 
suffering of our patients must be a priority for 
every EMS system.” (Position statement 2003) 
 

 



Room for improvement 

• Largely ignored in prehospital care education 
• Pain management protocols are lacking 
• Oligoanalgesia 

– Fear of “masking” 
– Prevent side-effects 
– Unable to obtain IV access 
– Defer pain management to ED 
– Negative feedback from receiving staff 

• Pain reduction is closely tied to satisfaction 



A1 sedation 

• “Analgesia first” 
 
 
 
 

• 140 critically ill patients expected to remain 
intubated > 24 hours 

Lancet 2010; 375: 475–80 





Anxiolysis 

Moderate 

Deep 

Unconscious 

*Bispectral Index Scale 





Sedation Agents 

Benzodiazepines 

Midazolam 

Lorazepam 

Nonbarbiturate 

Propofol 

Etomidate 

Opioid 

Fentanyl 

Morphine 

Hydromorphone 

Non-Opioid 

Ketamine 



The best sedative??? 

• “Lets review the dosing, pharmacokinetics, Vd, 
metabolism, and clearance…” 
 
 







65 y.o. female nursing home pt. with 
respiratory distress…  

• Fever since yesterday 
• Productive cough 
• T 103F, HR 134 ST 
• RR 32, SaO2 93% 
• BP 68/40 



Challenges of sedation in shock 

• Reduced perfusion & circulating volume 
• Delayed drug delivery 
• Reliant on hyper-catecholaminergic state 

 



Options for induction sedative 

• Midazolam 
 

• Propofol 
 

• Etomidate 
 

• Ketamine 



Midazolam 

• GABA-A site 
• Good amnesia & anxiolysis 
• Induction dose varies (0.1-0.35 mg/kg) 
• EEG changes after 3-5 min 
• Duration 30 min 



Midazolam 

• Cardiovascular depression - hypotension seen 
at 2mg IV 
 

• No analgesia 
 

• Depress respiratory drive 
 

• Long time to onset 



Propofol 

• GABA-A? Global CNS depression 
• Onset 30-60 sec 
• Duration 10 min minimum (dose dependent) 
• Direct CV suppression 
• No analgesia 



Etomidate 

• GABA-A, RAS 
• Onset < 1 min 
• Duration 5-8 min, little residual effects 
• “CV neutral” 
• Adrenocortical suppression 4-6 hrs 
• 0.3 mg/kg  
• No analgesia 
• Shortages… 



Ketamine 

• NMDA antagonist (thalamocortical & limbic) 
• Interaction with opioid receptors 
• 1-2 mg/kg dissociative anesthesia 
• 0.1-0.3 mg/kg subdissociative 
• 4-13mg/kg IM 



Ketamine 

• Respiratory drive is maintained, pharyngeal 
reflexes preserved 

• Increased SBP and HR (indirectly CNS outflow) 
• Augments opioids 
• Onset 30 seconds 
• Duration 15-30 min 

 



Ketamine 

• Emergence reactions 10-20% 
• Hypersalivation 
• Laryngospasm 

 





65 y.o. female nursing home pt. with 
respiratory distress…  

• Fever since yesterday 
• Productive cough 
• T 103F, HR 134 ST 
• RR 32, SaO2 93% 
• BP 68/40 



• Systolic hypotension (+/- vasopressors) is the biggest factor associated 
with death at time of intubation 

• Anesthesiology 1995 

• Post-intubation hypotension in 23% 
• Significantly associated with higher mortality & increased LOS  
• Heffner et al. J Crit Care 2012 Aug;27(4):417 



C. Morris et al. Anaesthesia, 2009, 64, pages 532–539  



What’s it gonna be? 

• Optimize pre-RSI condition 
 

• Ketamine + PRN fentanyl 
 

• Etomidate as a distant second choice  
 

• Propofol 
• Midazolam 

+ ACLS 





Dispatched to 88 y.o. male C.A. 

• CPR in progress, BVM 
 

 
 
 

• ACLS, defibrillate x 3 then ROSC 
 



• Sats 72% with snoring RR 4-5/min 
• BP 95/60 
• AFRVR at 140-155 bpm 
• You decide to control the airway… 



What’s it gonna be? 
• Optimize pre-RSI condition 

 
• Ketamine 

– Indirect sympathomimetic via CNS outflow 
– Reduces catecholamine reuptake 

 
• Etomidate 
• Propofol at reduced dose (1/10th) 

– Anesth 2004 101:567 
 

• No Midazolam / Fentanyl for this patient 





33 y.o. male in custody agitated 

• Flailing in handcuffs, disoriented 
• Large pupils, BP 200/140, HR 135 
• “bath salts” in pocket 



White Paper Report on Excited 
Delirium Syndrome 

• ACEP 2009 
• Agitated or violent patients posing immediate 

danger to themselves or those around them 
• Associated with SCD 



Excited Delirium 

• Traditional: 
– Antipsychotic + bzd 

 
• Ideal: 

– IM or IV  
– Rapid onset 
– Sustained effects 
– Minimal SE 



• 21 haldol 5mg IM 
• 26 droperidol 5mg IM 
• droperidol decreased combativeness significantly 

more than IM haloperidol at ten (P = .006), 15 (P = 
.01), and 30 (P = .04) minutes 

Droperidol versus haloperidol for chemical restraint of agitated 
and combative patients. Ann Emerg Med. 1992 Apr;21(4):407-13 



• 49 pts with IM dose 2.2 – 9.4 mg/kg 
 
• 14 required intubation in ED 

– 6.16 vs 4.9 mg/kg 
 

• Trend towards higher dose associated with 
medical admission 

Burnett, et al. Am J Emerg Med. 2015 Jan;33(1):76-9 



Ketamine for excited delirium 

• Limited comparison data in prehospital setting 
 

• Rapid onset 
• Large therapeutic window 
• Seems to work well 

 
• Potential for airway compromise (laryngospasm 

or hypoxia) 
• Emergence in 10-20% (rarely alters clinical 

course) 



What’s it gonna be? 
• Physical restraints 
• Ketamine 4-5 mg/kg IM 

– Midazolam 2mg IV 
 

• Droperidol 5mg IM + Midazolam 5mg IM 
• Haldol 5-10mg IM + Midazolam 5mg IM 

 
• Monitor closely (ETCO2 especially if pt is on 

O2) 





83 y.o. female GLF, private apartment 

• Fell from commode 3 hrs ago 
• Wedged between toilet and bath tub 
• Exquisite left hip pain, LLE appears shortened 
• HR 87, BP 185/79 



Painful Extrication 

• Provide analgesia and facilitate movement 
 

• Bredmose et al. Prehospital use of ketamine 
for analgesia and procedural sedation. Emerg 
Med J. 2009;26:62-4 
– Review 1030 trauma patients 
– 26% entrapped 
– No complications (0.5-1 mg/kg IV dose) 



• Air Medical Journal, 2010 
• 0.1 mg/kg 
• 17 patients 

– Facilitated extrication 
– Isolated extremity splinting 

• No hemodynamic complications 
• 4 ETI’s, 1 unplanned 



What’s it gonna be? 

• Analgesia first 
 
• Etomidate 0.1 mg/kg IV 
• Ketamine 0.5-1 mg/kg IV 



In-field amputation while entrapped 



One step further… 

• Post-intubation sedation 
– Keep oriented 
– Preserve sleep architecture 

 
• Prevent Delirium 



• Large multicenter prospective study 
 

• 251 intubated patients 
 

• Deep sedation at 4 hours is a negative predictor of the 
time to extubation, hospital death, and 180-day 
mortality 
 

• Conclusions: Early sedation depth independently 
predicts delayed extubation and increased mortality, 
making it a potential target for interventional studies. 

Shehabi et al. Am J Respir Crit Care Med Vol 2012;186(8):724–731 



Monitoring Sedation 



Monitoring Sedation 

• Behavioral Pain Scale. Crit Care Med 
2001;29(12):2258 



Effects of the use of the Richmond Agitation Sedation 
Scale (RASS) on time to post-intubation sedation in 

the pre-hospital setting 

• 165 intubated patients transported 10/1/2012 through 
7/1/2013 
 

• Average time to sedation was 12 minutes and longest time  
20 minutes 

 
• January – April average time to initial sedation was 7 

minutes with longest time of 10 minutes 
 
• May – July average time to initial sedation was 4 minutes, 

with longest time of 8 minutes 
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THE END 

DW4DP@virginia.edu 
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