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Objectives: 
 The study was created with the goal to “compare the analgesic effect of ketamine at a dose of 0.2 mg/kg 
with intravenous morphine at a dose of 0.1 mg/kg and the secondary outcome was to compare the side effects of 
these medications” in patients that presented to the ED with pain due to a traumatic injury.  
 
Methodology:  
 The study was a randomized double-blinded clinical trial completed in the emergency departments of two 
teaching hospitals in Iran over the course of one year (9/14-9/15). They included patients 18 to 70 years old with 
musculoskeletal pain rated at a subjective pain score of 5/10 or higher. They excluded anyone with unstable vital 
sings, head trauma, Glasgow coma scale < 15, opiate users, patients with a psychiatric history, patients with cardiac 
problems, patients with hypersensitivity to morphine or ketamine, pregnant or breastfeeding women, patients with 
renal or hepatic insufficiency, and patients with contraindications to use both medications (example given was 
upper respiratory infections).  
 Patients rated their initial pain on an 11-point (0-10) scale, and those with a baseline score greater than or 
equal to 5 were included if they did not meet exclusion criteria. They were then randomized by block 
randomization, with the first group receiving 0.2 mg/kg ketamine, and the second group receiving 0.1 mg/kg 
morphine. A nurse who was blinded to the study protocol gave the drugs intravenously. Drugs were in similar 
colorless syringes at similar volumes.  Sufficient pain reduction was a decrease in the pain score equal to 3 or more. 
If there was not sufficient pain reduction, 3 mg of IV morphine was injected every 5 minutes as a rescue 
medication. Vitals, side effects, and pain score were assessed at 0, 15, 30, 45, and 60 minutes after the drug was 
administered. Patients then reported their satisfaction at one hour as excellent, very good, good, fair, and poor. “The 
answers of excellent and very good were supposed as reaching proper analgesic effect.”  
 

 
Guide Comments 

I. Are the results valid?  
A. Did experimental and control 

groups begin the study with a 
similar prognosis (answer the 
questions posed below) 

 

1. Were patients randomized? 
 

Yes, patients were randomized by the block randomization 
method. (Unknown what characteristics created the initial 
blocks) 

2. Was randomization 
concealed (blinded)? 
 

The authors did not describe the actual method of randomization 
concealment some methods of which (opaque envelope) are 
predisposed to subversion  

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

Yes and No. Individuals who completed the study were analyzed 
in their respective groups HOWEVER, a total of 32 patients 
after randomization were excluded from analysis and the authors 
do not include intention-to-treat analysis of those who did not 
complete the study and may overestimate efficacy.   
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4. Were patients in the 
treatment and control 
groups similar with respect 
to known prognostic 
factors? 

Possibly. They had similar initial pain scores, but the only 
distinction between injuries was fracture vs. soft tissue injury. 
Injury types and mechanisms were not described.  Severity of 
injury may have had an impact on pain control at later time 
points, although the initial pain scores were similar. The 
ketamine group was also notably heavier (75.1 +/- 14.6 kg 
compared to 68/4 +/-12.9 kg in the morphine group). Initial 
oxygen saturation was also slightly lower in the ketamine group, 
but this was not statistically significant.  

B. 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? 
 

The study design is noted to be double-blinded so patients were 
likely to be blinded. Patients prior experiences with either of the 
analgesic drugs was not qualified which could introduce bias.,  

2. Were clinicians aware of 
group allocation? 
 

This is not clear from the paper. The nurses were unaware of 
group allocation, but there is no mention that the clinicians are 
unaware and there is no mention of who is completing the 
interviews, pain scores, and satisfaction surveys. This may be a 
potential source of bias.  

3. Were outcome assessors 
aware of group allocation? 
 

See above, it is never specifically stated.  

4. Was follow-up complete? 
 

Follow up was one-hour post drug administration. It would have 
been beneficial to see the patient’s pain medication requirements 
throughout their entire stay in the emergency department to 
evaluate if the ketamine or morphine group required a different 
amount of pain medication later in their stay. It appears that all 
patients that were given the pain medication were followed up at 
the one-hour interview.   

II. What are the results (answer 
the questions posed below)? 

 

 

1. How large was the 
treatment effect? 
 

At 15 minutes there was no significant difference in the pain 
rating of the two groups. At the 30, 45, and 60-minute 
assessments the pain scores in the morphine group were less 
than those in the ketamine group with p-values of 0.01, <0.001, 
<0.001 respectively (No CI’s given). 114 (76%) of the morphine 
group patients and 66 (44%) of the ketamine group patients were 
satisfied with their analgesia, with is a statistically significant 
reduction in the morphine group (p 0.001). Also, of note, 10% of 
the morphine group and 34% of the ketamine group required 
rescue analgesia (p 0.001), but it is unclear how many doses 
each patient received. 27 (18%) of the patients in the morphine 
group had desaturation events with an SpO2 < 90 compared to 
six (4%) in the ketamine group. 

2. How precise was the 
estimate of the treatment 
effect? 
 

Difficult to assess overall precision as CI’s were not provided 
however, pain scores reported at the 0 and15 minutes were not 
statistically significant. The 30,45- and 60-minute marks were 
and favored MSO4 though all had wide SD’s, indicating that the 
estimation of the treatment effect was not very precise. Most of 



the pain scores actually ranged six points.  
III. Can I apply the results to 

patient care (answer the 
questions posed below)? 
 

 

1.  Were the study patients 
similar to my patient? 

The patients were similar in that they were mostly male (83%), 
ages 26-32 (similar to our trauma population that would not be 
excluded from the study). Race was not designated as a study 
characteristic. The patients were different in that they weighed 
less than the majority of our patients (72.5kg) and simply based 
on the exclusion criteria were likely healthier than most of our 
patients. Also, only focused on a small subset of trauma patients. 

2.  Were all clinically 
important outcomes 
considered? 
 

No, it would be helpful to see the total pain medication 
requirement of each group during their stay in the emergency 
department. It would also be helpful to determine whether there 
was a difference in pain control with fractures vs soft tissue 
injuries or a difference with severity of injury. No explicit 
measurement of emergence reactions, dysphoria, confusion 
commonly associated with ketamine.  

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

Ketamine seems to be more expensive (from my online perusal), 
requires a higher dose, and is inferior to morphine after 15 
minutes for pain control in trauma patients according to this 
study. While ketamine has been shown to be helpful in reducing 
the dose of morphine required, it does not seem to be sufficient 
as a single agent.  
 
 

 
 
Limitations: 

• Randomization concealment not clearly described 
• No intention-to-treat analysis of the 34 patients (10.4%) lost after randomization 
• Difficult to blind clinicians from cognitive effects of Ketamine 
• Unclear whether study interviewer was blinded to the treatment groups 
• Unclear how many doses of rescue morphine were given in each group, and how that effected their later 

pain scores 
• Only used in a very specific group of trauma patients without any comorbidities and no injury types or 

mechanisms described.  
• Short follow up time, with no total ED stay pain medication needs reported 

 
 
Bottom Line: 

• This is a poorly designed study in a specific subset of healthy, young mostly male trauma patients that 
demonstrates that ketamine may be non-inferior to morphine as a single agent at 15 minutes however, its 
analgesic effect after that time is significantly less as is patient satisfaction. Further research needs to be 
done before I decide if ketamine is an appropriate single agent analgesic in trauma patients.  

 
 
	


