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Guide 

 
1. Did the review explicitly address a sensible 
question?  

Yes, is ketamine non-inferior to morphine to treat acute pain? 
The review is timely when considering the campaign for 
more data regarding opioid-sparing approaches to 
analgesics from ACEP and other organizations to  .  

 
2. Was the search for relevant studies details and 
exhaustive?  

Yes, Research a librarian conducted an extensive search that 
included Ovid Medline 1946-, EMbase 1947-, Scopus 1960-, 
Database of Abstracts of Reviews of Effects, and Cochrane 
Database of Systematic Reviews as well as in the gray literature 
databases Cochrane Central Register of Controlled Trials, 
clinicaltrials.gov, and World Health Organization International 
Clinical Trials Registry Platform (WHO ICTRP). 415 citations initially 
identified.  In addition two reviewers screened all studies separately 
and though they did not report a kappa score they explicitly stated 
“as the two reviewers were in full agreement”.  

 
3. Were the primary studies of high methodological 
quality?  

Yes. The authors were very strict in article selection and only 
included RCT’s that were considered to be at “low risk of bias” 
based upon criteria outlined in Cochrane Handbook of Systematic 
Reviews  All articles were “low risk for allocation concealment, 
blinding of outcome, blinding of participants and personnel, and 
selective reporting.” In addition authors explicitly state they 
conformed to the PRISMA checklist for systematic reviews 

 
4. Were the criteria for study inclusion pre-
determined and clearly stated?   
 

Yes, In order to minimize heterogeneity, the authors were very 
selective and included only RCT’s  that compared similar doses of 
LDK and Opioids, Used standardized VAS or NRS scales for pain 
assessment, assessed  short-term effects (<60min) were in an ED 
setting, used IV drugs exclusively in adults and English language 
studies 
 
 

 
5. Did the authors adequately assess the quality of 
the included studies? 
 

Yes. Cochrane database was applied. In addition, “studies were 
assessed for risk of bias and additional data were extracted for 
each study to specifically assess for adequate random 
sequence generation, allocation concealment, subject 
blinding, outcome blinding, and procedures for dealing 
with incomplete data and selective reporting.  
I would have liked to see even more rigorous reporting of individual 
study methodology, especially since only three included. 

CLINICAL IMPORTANCE 
 
6. What were the overall results of the review? 
 
(Are the results of all included studies clearly 
displayed?  Are the results similar from study to 
study?  Is there a clinical bottom line?  If the study 
results combined, was it appropriate to do so?) 

Ketamine is non-inferior to morphine in adult patients. 
Primary outcome: “None of the trials demonstrated a clinically 
significant difference between reduction in pain scores between 
ketamine and morphine.”  
 
Results are clearly displayed in Forest Plot Figure 2. Results are 
heterogenous. None show statistically sig difference between the 
two, although one shows a trend of morphine outperforming 
ketamine and two show a trend of ketamine outperforming 
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morphine. All three studies cross the CI of 0 or no statistical 
difference.  
Surprisingly, study showing morphine trending  more effective used 
higher doses of ketamine. 

 
7. How precise are the results? 
 
(What were the confidence intervals? p-values?) 

 
Fairly precise. Overall, the pooled estimate of the mean change of 
pain scores was 0.42 with a narrow CI  95% CI of -0.70 to 1.54. P 
0.061 suggesting no clinical significance.  
 
Looking at forest plot alone, the CI’s of each study falls within the 
summary result range (big diamond at bottom) which suggests 
“acceptable" heterogeneity.   
 
When they did a second a-priori sensitivity analysis that removed 
the most heterogeneous of the three studies they noted “a point 
estimate for reduction in NRS pain score of 1.04 (95% CI=0.09-
1.99) favoring the effectiveness of ketamine.” 
 
They were going to do funnel plot but unable because “limited 
number of studies.” 
 

 
8. Were the results similar from study to study?  
 

All argue that ketamine is not statistically inferior, however results 
were heterogenous. I2 was 64.3% which suggests  there is a lot 
more than random chance at play here. In general, an I2 of <50% is 
considered low and >75% very high.  They mitigate this by 
performing 2 additional sensitivity analyses, one dropping the most 
heterogenous of the three primary studies, one including the most 
homogenous fourth study and say that neither of these analyses 
change the conclusion. 

APPLICABILITY  
 
9.  How can I best interpret the results to apply 
them to the care of my patients?  

Likely that ketamine in the appropriate population and over short 
treatment times may be a good alternative to opioids. May have 
more non-serious adverse effects. Probably less abuse/addiction 
potential. May be more effective at treating visceral pain.  

 
10. Were all patient important outcomes 
considered?  
 

Yes! pain is always most important to patient! 
No evidence for efficacy beyond 60 minutes and this data reflects 
10-minute scores.  
 
Analysis of secondary outcomes (adverse effects) is weak likely 
because of small N (261) and infrequency of harms. This is difficult 
in meta-analysis with a total of 3 studies. Importantly, no serious 
events in either group.  

 
11. Are the benefits worth the costs and potential 
risks?  
 
 

There may be significant benefit to reducing opioid use in the ED, 
but the epidemic has much more to do with hospitalization and 
prescribing patterns than single dose analgesia in ED. Ketamine 
may be a reasonable opioid-sparing drug that appears non-inferior 
in the ED setting Harms seem quite small.  

 
 
Limitations:  
-Publication bias could be present, up to 3 times the number of positive studies are published over negative 
studies 
-Small N, only three studies. This is tough because there just aren’t a ton of publications on this topic to draw on. 
-heterogeneity 
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- 
 
Clinical Bottom Line:  
 
Consider using LDK for analgesia, especially abdominal/flank pain, or when opioid is contraindicated. 
 
Analgesia should be multimodal. Need more studies combining ketamine with APAP, NSAIDs, opioids etc.  


