
 

 

 

 

Safety and Efficacy of low dose ketamine (LDK) compared to opioid pain medications 

(morphine) for management of acute pain presentations to Emergency Department 

 

Clinical Bottom Line 

Acute pain is a common presentation in the ED and alternatives to opioids are needed for 

management. When comparing ketamine to opioid medication for the management of acute 

pain, these studies do not seem to suggest that ketamine is more effective than morphine to 

support this medication as a replacement for opioid treatment of acute pain. Ketamine may be 

noninferior compared to morphine, although the data were very heterogeneous. More studies 

are needed to support a change in clinical management for acute pain from opioids to ketamine.  

 

PICO Question 

In patients with acute pain, are there advantages in terms of pain control and/or side effects 

when using ketamine as an alternative to traditional pain control (e.g. narcotics)? 

 

P- Patents presenting to emergency department with acute pain 

I- Low dose ketamine (0.2-0.5 mg/kg IV)  

C- Standard pain control (i.e., opioids)  

O- Pain control at measured time intervals, need for rescue pain medication, adverse effects 

including nausea and hypoxia.  

 

Background 

 

A substantial percentage of presentations to the emergency department are due to acute pain. 

Though there are many options for pain control, the mainstay of therapy for acute pain are 

opioid medications. In recent years, physicians, pharmaceutical companies and pharmacies 

have been scrutinized for their role in the opioid epidemic and an effort has been made from 

within the medical sphere to pursue non-opioid medications for pain control. One medication 

which has showed promise is low-dose ketamine. Ketamine is an NMDA antagonist medication 

which has a variety of uses ranging from treatment of depression to procedural sedation. At low 

doses, ketamine has been shown to be a potent pain control medication. However, ketamine 

has been stigmatized due to certain adverse effects (including the feared complication of 

laryngospasm) as well as its emergency as a drug of abuse. The systematic reviews discussed 

compare low-dose ketamine to morphine in terms of pain control as well as adverse effects.  

 

Trial 1 

Balzer N, McLeod SL, Walsh C, Grewal K. Low-dose Ketamine For Acute Pain Control in the 

Emergency Department: A Systematic Review and Meta-analysis. Acad Emerg Med. 2021 

Apr;28(4):444-454. doi: 10.1111/acem.14159. Epub 2021 Jan 2. PMID: 33098707. 

 



Pubmed link: https://pubmed.ncbi.nlm.nih.gov/33098707/ 

 

The Basics: 

 

This study was a systematic review and meta-analysis of patient information obtained through 

Medline and EMBASE EMR records were searched for randomized control trials (RCT) 

comparing LDK to morphine for acute pain control in the emergency department. Eight RCTs for 

a total number of 1,191 patients.  

 

Inclusion Criteria:  

 

Studies published in English language that compared IV LDK to IV morphine in prehospital or 

emergency department for acute pain from any source.  

 

Exclusion Criteria:  

 

Excluded pediatric patients (any patient less than 18 years of age), use of ketamine outside of 

prehospital or ED setting, and combination therapy with LDK.  

 

Primary Outcome:  

 

Difference in reported pain using 10-point numeric pain reporting scale between LDK and 

morphine (0.1 mg/kg) at 0-15 minutes, 16-30 minutes, 31-45 minutes, 46-60 minutes and 60-

120 minutes 

 

Secondary Outcomes: 

 

Need for rescue medication (ie insufficient pain control with initial dose of medication resulting in 

redosing of medication or dosing of different medication), and proportion of adverse effects (this 

study focused on nausea and hypoxia)  

 

Results 

 

Researchers reported that LDK is an effective alternative to opioids for acute pain based on 

their finding that there was no statistically significant difference in pain scores between LDK and 

morphine within the first 60 minutes. They also reported that after 60 minutes there was a slight 

difference of pain scores favoring morphine as more effective, but that this difference was “quite 

small and may not represent a clinically important significant difference”. The paper states that 

there was no significant difference in the proportion of participants that required rescue 

medications between the two groups.  

 

Regarding the measured adverse effect of hypoxia, the paper reports that there was no 

significant difference between the two groups, but mentions that there were a smaller absolute 

https://pubmed.ncbi.nlm.nih.gov/33098707/


number of hypoxic events in the LDK group (3.9% vs 14.4%). Nausea was reported in both 

groups at nearly identical numbers, no significant difference reported between the two groups.  

 

Limitations/Bias:  

 

Unfortunately, the paper discussed had rather severe limitations that make its conclusions 

difficult to accept. The studies compared varied according to the dosage of LDK that was given, 

ranging from 0.2 mg/kg to 0.5 mg/kg. It is important to note that the accepted dosage for pain-

dose ketamine is widely considered to be 0.1 to 0.3 mg/kg. The dose of morphine given was 0.1 

mg/kg in all studies, which represents another limitation of this study. While 0.1 mg/kg of 

morphine is the recommended dosage for acute pain, it is generally dosed in smaller amounts 

(eg 4 or 5 mg) due to the size of the container that it comes in and providers being hesitant to 

give larger amounts. Though this would likely support ketamine’s efficacy in terms of pain 

control vs the standard dose of morphine, this was not measured in this study and cannot be 

reasonable extrapolated.  

 

Another limitation of the study was that the type of pain was not controlled for. The studies 

included measured pain from sickle cell pain crises, renal colic, long bone injuries, abdominal 

pain and back pain. It is reasonable to suspect that the etiology of the pain had some effect on 

the reported pain scores as well as the need for rescue medication across these studies.  

 

The final major limitation was the inclusion of multiple small studies that sued different methods. 

It appears that this was necessary to include enough patients to adequately power the meta-

analysis, however there are significant variations between studies that suggest variable 

methods between studies that influenced outcomes. By comparing the Forrest plots and noting 

the considerable overlap between them, we are able to deduce that there was significant 

heterogeneity, likely as a result of varying methodology.  

 

With regard to bias, the researchers who conducted the data review could not be blinded, which 

introduced a source of bias.  

 

Conclusion and Application to Practice 

 

This paper does not adequately meet the bar of confirming that low-dose ketamine is effective 

as an alternative that should supplant morphine as the first line therapy for control of acute pain. 

This is largely due to the lack of available data, which necessitated combining of heterogenous 

data that is difficult to extrapolate a conclusion from.  Conversely, this paper does not suggest 

that ketamine is inferior or more dangerous, especially when compared to the more common 

dose of morphine given of 5 mg. Ultimately, more data and further study is required prior to 

changing practice, but providers should consider using ketamine more frequently in order to 

familiarize themselves, diversify their practice and avoid potential harm in the form of drug 

addiction for patients.  

 



Trial 2: Karlow N, Schlaepfer CH, Stoll CRT, Doering M, Carpenter CR, Colditz GA, Motov S, 

Miller J, Schwarz ES. A Systematic Review and Meta-analysis of Ketamine as an Alternative to 

Opioids for Acute Pain in the Emergency Department. Acad Emerg Med. 2018 Oct;25(10):1086-

1097. doi: 10.1111/acem.13502. Epub 2018 Jul 17. PMID: 30019434. 

 

Pubmed link: https://pubmed.ncbi.nlm.nih.gov/30019434/  

 

Clinical Summary: Low dose ketamine has been considered as an alternative for opioid 

management of acute pain in the ED setting due to opioid misuse and initiatives by several 

groups to find ways to alleviate pain in possible opioid free treatment regimens. This systematic 

review and meta analysis reviewed three studies (randomized controlled trials) comparing visual 

analog scale or numeric rating scale pain reduction through use of morphine vs. ketamine for 

short term pain control. The paper compared “low-dose ketamine” at doses of less than or equal 

to 0.5 mg/kg as a single bolus against IV opioids in effectiveness at reducing pain scale rating in 

a period of 60 minutes or less, in adults ages 18-65 years with acute pain lasting less than 1 

week. While the review suggests that in comparing the two management options, that ketamine 

appears to be non-inferior to opioid for treatment of acute pain, the statistical analyses 

demonstrate large heterogeneity between the trials which indicate that this study should not or 

cannot be used to draw inferences or make definitive changes in management. The study 

includes a small amount (three randomized control trials) and analyses between these trials 

also demonstrate no statistical significance, so that providers can also not make inferences 

about ketamine being an “effective alternative” as also suggested via the review results section. 

Altogether, after analysis of this review, the decision to utilize opioids or low-dose ketamine 

should continue to be made on a case-by-case basis and the data does not support definitive 

changes in current clinical management to support low dose ketamine use favored over opioids 

for acute pain. 

 

Background:  Acute pain is one of the most common presenting complaints in the emergency 

department and treatment options for acute analgesia have seemingly been limited to opioid for 

management of moderate to severe pain. Opioid misuse and overuse has led to the exploration 

of alternative treatment options by many groups such as opioid free EDs and the Alternatives to 

Opioid programs with the goal to research safe, comparable and effective alternatives. One of 

the alternatives suggested is low dose ketamine which has been used in the ED setting for 

agitation and sedation however research supporting ketamine as an acute pain treatment is still 

needed to alter current management. 

 

Inclusion Criteria:  

 

The inclusion criteria for the meta-analysis included randomized clinical trials which included the 

following:  

 

● Randomized control trials 

● Compared analgesic effect of low dose ketamine </= 0.5 mg/kg administered as a bolus, 

slow push, or short infusion vs. IV opioids for acute pain 

https://pubmed.ncbi.nlm.nih.gov/30019434/


● Primary outcome change in either visual analog scale or numeric rating pain scale from 

baseline to second pain score within 60 minutes of intervention 

● ED setting 

● Adult patients aged greater than or equal to 18 years of age 

● Acute pain was defined as pain beginning within the previous week  

 

Exclusion Criteria:  

 

● Studies which did not report visual analog or numeric rating scale pain score  

● Co-administration of a pharmacologically active substance less than 20 minutes after IV 

ketamine or IV opioid administration 

● Included a placebo comparison group 

 

Primary Outcomes:  

1) Difference in pain score after the administration of ketamine or an opioid from baseline 

10 minus after administration  

2) Mean and standard deviation/standard error of change in VAS/NRS score from baseline 

to a specific second time point postintervention (10 minutes) 

 

3) 10 minute time point chosen as it was commonly reported for acute pain relief in opioid 

and ketamine trials 

 

Secondary Outcomes: 

Secondary outcomes were not defined, though information regarding all adverse events were 

reported as well as measures of inadequate analgesia per authors. 

 

Results:  

Three trials met the inclusion criteria for inclusion in the meta analysis, which included a total of 

261 patients. Dosing among trials was reportedly similar as well as morphine, though the dosing 

was not specified in this study. Two of three trials occurred in the U.S. while the other occurred 

in Iran. Primary outcome data analysis involved calculating the standard error of change in the 

VAS and NRS, though only two studies were used to compare which shared deidentified 

information to allow analysis. Studies per report demonstrated no clinically statistical difference 

between reduction in pain scores when patients were given ketamine or opioids. The pooled 

estimate of mean change in pain scores between ketamine and morphine suggested that 

ketamine was “statistically noninferior” to morphine as an analgesic with a mean change of 0.42 

in pain scores between morphine and ketamine (CI= -.70 to 1.54).  

 



 
 

 

Secondary outcomes were not able to be analyzed via meta analysis due to degrees in 

difference of the adverse events and overall adverse event rates were not calculated. However, 

adverse events were identified at 15, 30, 60, 90 and 120 minutes and overall event rates were 

reported. 

 



 
 

Limitations: 

Limitations of the study would include the degree of heterogeneity between the groups as 

suggested by the I square analysis with ~64%, which corresponds to a moderate amount of 

heterogeneity between these studies, which may not be fitting for a meta analysis. This limits 

the ability to interpret statistical significance of these studies or to make inferences from the data 

to support changes in clinical practice. Though the studies also are reported to indicate “non-

inferiority” of ketamine to morphine, the studies do not suggest that ketamine is a more effective 

or equally effective, safer alternative to replace the use of opioids in treating acute pain in the 

ED. 


