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Ketamine is a frequently-used medication in the ED. It is a tool used in procedural sedations 
and RSIs, for chemically restraining aggressive and agitated patients, and sub-dissociative IV 
doses are used to manage acute painful conditions. When IV access is not readily available or 
is unobtainable, sub-dissociative dose ketamine can be administered through the intranasal 
route. Another non-invasive route of ketamine administration could be the nebulized route, as 
inhaled ketamine has a bioavailability of approximately 20-40% when compared with the IV 
route, and a duration of action of 20 to 40 minutes. This is the first trial to evaluate analgesic 
efficacy and safety of nebulized ketamine in the ED. 

Background: 
Subdissociative-dose IV ketamine vs. morphine for ED analgesia (Motov et al., 2015) 
Prospective randomized control trial, double-blind (n=45)  
Findings: No significant difference in pain reduction between ketamine and morphine 
groups. No difference in incidence of rescue analgesia, and no serious adverse events.  
Conclusion: Subdissociative dose IV ketamine (0.3mg/kg) is comparable to IV morphine 
in terms of safety and analgesic efficacy for short-term pain management in the ED. 

Low-dose ketamine vs morphine for acute pain control in the ED (Balzer et al., 2021) 
Systematic review and meta-analysis (8 RCTs, total n=1191) 
Findings: No significant difference in pain reduction between ketamine and morphine 
groups at 60 mins, and a slight difference in pain scores favouring morphine at 60-120 
mins. Similar need for rescue analgesia between ketamine vs morphine and similar 
incidence of hypoxia & nausea.  
Conclusion: Low-dose ketamine and morphine have similar analgesic effectiveness 
within 60 minutes with comparable safety profiles, suggesting that low-dose ketamine is 
an effective alternative analgesic for acute pain control in the ED. 

Nebulized ketamine for acute pain control in the ED (Drapkin et al., 2020) 
Case series (n=5) 
Findings: All 5 patients experienced pain reduction up to 120 minutes post-administration 
of nebulized ketamine. 
Conclusion: The inhalational route of ketamine delivery via breath-actuated nebulizer 
may have utility for managing pain in the ED 



Study Details: 
Research Question: 

What is the analgesic effectiveness and safety of nebulized ketamine at 3 different 
doses for ED patients presenting with acute and chronic painful conditions? 

  
Population: 
 
Inclusion: 
·    Adult patients (!18 years of age) presenting to the ED 

● Acute pain 
○ Acute pain included: traumatic and nontraumatic abdominal, flank, back, and 

musculoskeletal pain and headache 
● Exacerbation of chronic painful conditions 

○ Chronic pain included: chronic abdominal pain, musculoskeletal, back, and 
neuropathic pain 
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·    Warranted use of ketamine analgesia as determined by treating physician 

  
Exclusion: 

● Painful conditions that required immediate intervention (treatment) by the treating 
physician 

● Altered mental status or acute intoxication 
● Unstable vital signs (SBP <90 or >180mmHg, Pulse <50 or >150BPM, or RR <10 or 

>30BPM) 
● Received opioids within 4 hours prior to enrollment 
● Allergy to ketamine 
● Weight >150kg 
● Unable to provide consent 
● Known substance use disorder 
● Pregnant or breastfeeding 

  
Intervention:  
Ketamine delivered via breath-actuated nebulizer (BAN) 

·    All patients could receive up to 3 doses of nebulized ketamine for pain control 
Dosing: 

·    0.75 mg/kg 
·    1.0 mg/kg 
·    1.5 mg/kg 

  
Primary Outcome: 

·    Pain reduction on 0-10 scale at 30 minutes 
  
Secondary Outcomes: 



·    Need for additional anesthesia (repeat ketamine or opioid) 
·    Side effects at 30 and 60 minutes as evaluated by Side Effect Rating Scale for 

Dissociative Anesthetics (SERSDA) scale and Richmond Agitation Sedation Scale 
(RASS) at 30 and 60 minutes 

  
Results: 
  

· 120 patients enrolled (40 per group) 
·    120 patients available at 30 minutes 
·    109 patients available at 120 minutes 

· Difference in mean pain scores at 30 minutes: 
·    0.75mg/kg vs 1.0mg/kg: 0.25; 95% CI 1.28 to 1.78 
·    1.0mg/kg: vs 1.5mg/kg: 0.025; 95% CI -1.51 to 1.56 
·    Change in pain score was similar among the 3 groups (mean value of 

4.1) 
·    Reductions in pain scores from baseline to 30 minutes were greater than 

1.3 (clinically significant by authors’ threshold) 
·    No observed differences in the mean NRS pain scores between the 3 

dose groups at 30 minutes 
·    Decrease in mean NRS pain scores relative to baseline at all 

subsequent time points (15 to 120 minutes) in all patients 
· 15 patients received rescue analgesia 

·    5 received additional dose of nebulized ketamine 
·    10 received IV morphine 
·     5 patients in the 0.75mg/kg cohort 
·     6 patients in the 1.0mg/kg cohort 
·     4 patients in the 1.5mg/kg cohort 

· No serious adverse events occurred in any of the groups 
·    Overall occurrences of psycho-perceptual effects were close to 25% at 

30 minutes after nebulized ketamine; however the proportions of 
subjects experiencing dizziness and fatigue were similar across all 3 
groups 

 
 
Strengths: 

● First study to evaluate feasibility and analgesic efficacy of nebulized ketamine in 
managing pain within the ED 

● ED providers, nurses, study participants, and investigators were blinded to the dosing 
of medication received 

● Volume of inhaled ketamine was standardized at 5mL for each group by adding 
normal saline to each syringe to not allow unblinding of dose 



● Authors measured the residual amount of drug in the BAN after each treatment and 
calculated actual dose received by the patients and compared to the ordered dose. 

Limitations: 

● No comparison to placebo or other active analgesics to see if inhaled ketamine better 
● Possibility for selection bias: convenience sample with enrollment of patients only 

occurring Monday through Friday between 8am to 8pm and when an ED pharmacist 
was available for blinded medication preparation; single-centre study 

● Use of breath-actuated nebulizers may not be readily available for use in other 
EDs 

● LARGE exclusion list making the results less likely to be generalizable 
● Only 3 out of 120 patients had chronic pain as a chief complaint not allowing for 

meaningful conclusions in this population 
● Participants monitored for 120 minutes; unclear how long the analgesic effect 

persisted after this 

Discussion: 

● Administration of inhaled ketamine resulted in a significant reduction in pain 
across all 3 dosing groups and provided short-term pain relief (up to 120 
minutes) 

● 0.75mg/kg of nebulized ketamine was as effective as higher doses for short-term pain 
management 

● The mean change in pain score at 30 minutes was 4 points and at 120 minutes was 5 
points 

● Majority of patients suffered from acute musculoskeletal pain from traumatic and 
nontraumatic origins 

What DIDN’T this trial do? 

● Didn’t analyze side effects, aside from psycho-perceptual effects 
○ Didn’t comment on nausea, which seems to be a large issue with Ketamine 
○ Note: The occurrence of psycho-perceptual effects of 25% is significantly lower 

than what was seen in the previous study looking at sub-dissociative ketamine 
given as a slow infusion (54%) compared to IV push (92%) 

● Didn’t adequately study nebulized Ketamine in the chronic pain, procedural pain, & 
refractory pain populations 



○ ?These might be some of the groups we are MOST interested in trialling its 
efficacy in 

○ Regular opioid users were excluded from this trial but perhaps these patients 
may benefit most? 

● Didn’t use common first-line medications like Tylenol/Advil/opioids before administration 
of Ketamine 

● Didn’t examine analgesic efficacy on different TYPES of pain 
○ I.e. perception of pain was used in this study vs. specific diagnoses (fracture 

pain, renal colic, etc) 
 

Author Conclusion: “We found no difference between all 3 doses of ketamine administered 
through breath-actuated nebulizer for short-term treatment of moderate to severe pain in the 
emergency department.” 

Bottom Line: Nebulized ketamine was as effective at 0.75mg/kg as higher doses 

 

Discussion Questions: 
 

1. How have you seen ketamine used for pain control in the emergency department? Have 
you seen intranasal or inhaled ketamine used in the emergency department?  

2. Does this study matter? 
3. Is this trial structured adequately to address efficacy of nebulized ketamine for 

analgesia?  
4. What might be the upsides and downsides of using nebulized Ketamine? 
5. Would you use nebulized ketamine in this way to treat patients currently? Would you use 

IV analgesic ketamine?  


