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I. WHAT IS BEING STUDIED?   

1. Study Objective   Assessment and comparison of the 
analgesic efficacy and safety of sub 
dissociative dose (0.3 mg/kg) of ketamine 
versus morphine (0.1 mg/kg) for acute 
moderate to severe pain in the ED 
 

2. Study Design 
 

Prospective randomized double blind 
controlled trial of a convenience sample of 
ED patients. 

3. Inclusion Criteria Patients 18-55 presenting to the single 
center ED with acute abdominal, flank, 
back or musculoskeletal pain with score of 
5 or greater (on 0-10 scale) and who 
required analgesia as determined by ED 
physician 
 

4. Exclusion Criteria Pregnancy, breast feeding, altered mental 
status, allergy to morphine or ketamine, 
weight <46 kg or >115 kg, unstable vital 
signs (SBP <90 or >180, HR <50 or >150 
beats/minute, RR <10 or >30 
breaths/minute), medical hx of acute head 
or eye injury, seizure, intracranial 
hypertension, chronic pain, renal or hepatic 
insufficiency, alcohol or drug abuse, 
psychiatric illness, or recent (within 4 
hours) opioid use 

5. Interventions Compared Single dose of ketamine 0.3 mg/kg IV vs 
single dose of morphine at 0.1 mg/kg IV 
 

6. Outcomes Evaluated  Primary outcome: Comparative reduction 
of numeric rating scale pain score at 30 
minutes 
Secondary outcome: Incidence of rescue 
analgesia at 30 and 60 minutes 
Vital sign changes and adverse outcomes 
were also evaluated 
 



  II.    Are the results of the study valid  

1. Was the assignment of patients 
randomized?  
 
 

Yes. Randomization at a 1:1 ratio using 
blocks of 10 participants 

2. Was randomization concealed (blinded)? 
 
 
 

Yes. “Pharmacy investigators maintained the 
randomization list, which was generated 
before commencement of the study, prepared 
the medication, and delivered it to the nurse 
caring for the study participant in a blinded 
manner”  
 

3. Were patients analyzed in the groups to 
which they were randomized? 
 
 

Yes. ITT analysis occurred with  
patients analyzed according to which drug 
they were initially randomized to receive  
 

4. Were patients in the treatment and 
control groups similar with respect to 
known prognostic factors? 
 
 

Yes. Similar in all baseline characteristics  

III. Did experimental and control groups 
retain a similar prognosis after the study 
started (answer the questions posed 
below)? 

 

1. Were patients aware of group allocation? 
 
 

No. “The preparing pharmacist, research 
manager, and statistician were the only 
members of the team with knowledge of the 
study arm to which the participant was 
randomized”  
 
 

2. Were clinicians aware of group 
allocation?  
 

No. As above 
 

3. Were outcome assessors aware of group 
allocation? 
 

No, though possibility of un blinding due 
to some patients with ketamine having 
nystagmus 
 

4. Was follow-up complete? 
 
 

Most were.  For 60-minute and 90-minute 
outcomes, 2 patients in each group were lost 
to follow-up. At 120 minutes, there were 4 
patients lost to follow-up in the ketamine 
group and 3 lost to follow-up in the morphine 
group.  
 

IV. What were the results? 
Answer the questions posed below 

 

1. How large was the treatment effect? 
(Difference between treatment and control 

Primary Outcome (Pain relief at 30 
minutes): At 30 minutes, the primary 



group).  
 

outcome comparison, the mean difference, 
was 0.2 (95% CI –1.19 to 1.46; 
P=0.97).No significant difference in the 
ketamine and morphine groups; 8.6 versus 
8.5 at baseline and 4.1 versus 3.9 at 30 
minutes. 
 
Secondary Outcome (Rescue Analgesia at 
30 or 60 minutes): No significant 
difference between the two groups (at 30 
minutes, 7% percentage difference and at 
60 minutes, 5% percentage difference) 
 
At 15 minutes, more patients reported complete 
resolution of pain (numeric rating scale.0) in 
the ketamine group (percentage 
difference.31%; 95% CI 13% to 49%). 
However, this difference was no longer present 
at 30 minutes (percentage difference. 3%; 95% 
CI –16% to 21%). 
 
 
There was no significant difference in the 
proportion of patients requiring rescue 
analgesia (IV fentanyl) at 30 or 60 minutes  
at 30 minutes (percentage difference.7%; 95% 
CI –3% to 16%) or at 60 minutes (percentage 
difference.–5%; 95% CI –18% to 
9%). However, at 120 minutes, the ketamine 
group required significantly more rescue 
fentanyl (percentage difference.17%; 95% CI 
1% to 34%) 
 
A statistically significant difference was 
observed in the number of ketamine patients 
who reported any adverse effects immediately 
after the medication injection and at 
15 minutes (percentage difference.38%; 95% 
CI 18% to 57%). 
 

2. What was the estimated treatment effect 
at a 95% confidence interval? (Precision)  
 
 

As above: At baseline, 0.1 (-0.46 to 0.77) 
and at 30 minutes, 0.2 (-1.19 to 1.46) 
 

V. Will the results help me in caring for 
my patients?  (Applicable?)  
 

 
 

1. Were the study patients similar to my 
patient? 
 
 
 

Yes and no. Single center study at ED in 
New York. Also, a large amount of 
exclusion criteria that changes the patient 
population, such as renal insufficiency, 
drug or alcohol use, recent opioid use, 
hypotensive patients, etc. These are all 



patients that we would encounter and that 
would need analgesia 
 

2. Were all clinically important outcomes 
considered?  
 
 

Relief of pain at time intervals, complete 
resolution of pain, side effects, rescue 
analgesia were all studied appropriately.  
 
Could look at success of repeated doses, 
relevancy in chronic pain versus acute pain 
in the study, opioid users, LDK dose vs 
lower dose of morphine that we typically 
use. No economic assessment 
 

3. Are the likely treatment benefits worth 
the potential harm and costs? 
 
 
 

Overall yes if dosed appropriately. Could 
use more studies looking at the side effects 
of low dose ketamine but overall it appears 
safe, though ketamine did appear to have 
more side effects than morphine in the 
study and no difference in pain at 30 
minutes. 

 
Study Limitations 
Single center study 
Convenience sample 
Small sample size 
Potential for unblinding due to nystagmus reaction 
Subjective outcome measure 
 
Clinical Bottom Line: 
Well designed albeit small randomized study that effectively shows low dose ketamine at 0.3 
mg/kg is equivalent to morphine at 0.1 mg/kg 
Equivalent study only – unclear if ketamine is actually more effective than morphine 
Interesting study that will make me consider using ketamine more frequently in acute pain, 
particularly in environment where opioid abuse is rampant 
It will likely not replace opioids as my go to pain medicine, but could be effectively used in 
situations such pain refractory to opioids, allergy, chronic pain, hypotensive patients with acute 
pain, recovering opioid users, concern about opioid side effects, etc. 
More studies looking at some of these other uses, particularly in chronic pain, would be 
interesting, as well as looking at efficacy of continued uses in the ED as opposed to one time 
dose 


