
Between October 1, 2021 and November 20, 2021, articles were selected for review 
based on their ability to meet the following inclusion criteria: within PubMed 
database, written in English, with human subjects 18 years or older, containing the 
term “ketorolac” in combination with either “intraoperative” or “perioperative.” 
Using that criteria, 194 and 155 search results were located, respectively, and 
subsequently manually sorted, selecting for IV ketorolac dosage-comparison studies 
between the current, standard dosing of 30 mg, and any dosages of less than 30 mg. 
If a study did not analyze a surgical intervention, then it was excluded from this 
analysis. 

Method

IV nonsteroidal anti-inflammatory drugs (NSAIDs) are some of the most commonly 
prescribed medications for the treatment of moderate to severe pain (Motov, 2017). 
In the hospital setting, Ketorolac is usually the drug of choice of the NSAID category 
because of its strong potency and resultant opioid-sparing effect (Macario, 2001). 
Naturally, that doesn’t come without a cost as it is also known to be the worst 
offender in regards to causing gastrointestinal bleeding. It is also subject to the class 
effects of kidney injury in patients with renal impairment and cardiovascular events 
as well (Motov, 2017).  Gastrointestinal bleeding however, has been proven to be 
dose dependent, and therefore administering the least amount necessary would be 
beneficial to reduce the incidence of these types of adverse events (Strom, 1996).  
The FDA has even gone as far as placing a black box warning on oral Ketorolac dosing 
by limiting it to 10mg every 6 hours for up to 5 days (Pfizer Pharmaceuticals, 2021).  
Oddly enough, the standard dosing of IV Ketorolac is an amount 3-6 times higher 
than its oral dosing (Motov, 2017).  In general, oral dosages are larger than IV dosages 
usually because only a fraction of the medication is absorbed or a significant amount 
is metabolized prior to entering circulation.  Ketorolac is highly water soluble and 80% 
is absorbed after oral administration (Pubchem, 2021).  If 10mg oral dosages of 
Ketorolac have proven effective in previous studies, suggesting an analgesic ceiling 
effect at that level (Motov, 2017), then isn’t it time to investigate if dosages of 15 mg 
IV Ketorolac are just as effective as dosages of 30 mg IV Ketorolac? The assumption is 
that since 15 mg is above the “ceiling threshold,” it should be similarly effective, and 
since it is a lower dose, it should also benefit from fewer side effects. This research is 
intended to investigate any evidence to suggest a clinical benefit to reducing the 
standard dosing of ketorolac for management of pain resulting from a surgical 
intervention. 

Introduction/Background 
Of the studies that were located, three met the inclusion criteria: a retrospective 
study, a non-inferiority trial, and a meta-analysis.  All three studies were interested in 
determining if there was a clinically significant advantage to administering a lower 
dose of IV ketorolac instead of the standard IV ketorolac 30 mg while still maintaining 
similar levels of pain management.

In the retrospective study completed by Yurashevich, electronic medical records of 
1,349 patients from the Duke Health System that underwent cesarean delivery 
between January 2016 and August 2017, were over 18 years old, did not have a 
history of chronic opioid use, and did not receive general anesthesia were used to 
compare ketorolac 15 mg to ketorolac 30 mg while patients received their standard 
multimodal for cesarean delivery. Patients received either a morphine 150 microgram 
spinal or a 3 mg epidural, 975 mg acetaminophen, and then either ketorolac 15 mg or 
30 mg within 15 minutes of the completion of surgery. After receiving the 
standardized treatment, they were given acetaminophen 975 mg and ketorolac 15 mg 
every 6 hours for three doses followed by ibuprofen 600 mg every 6 hours. If they had 
any breakthrough pain, then it was managed with oxycodone 5 mg for pain scores 
between 4 to 6 and oxycodone 10 mg for pain scores between 7 to 10.  The primary 
outcome to be evaluated was opioid rescue within the first 6 hours. Multiple 
secondary outcomes were also evaluated:

• Opioid use at 24 and 48 hours
• Amount of oxycodone mg equivalents requested at 6, 24, and 48 hours
• Average and maximum pain score at 6 hours
• Number of patients with serum creatinine levels greater than 0.9 mg/dL
• Number of women who breastfed within 48 hours
• Use of rescue antiemetics within the first 48 hours

Although there were no significant differences found between the groups 
administered 15 mg vs. 30 mg of ketorolac, it is probable that other elements of this 
study’s multimodal pain management approach obscured these results. In my 
opinion, the administration of equal amounts of additional ketorolac and ibuprofen 
for each group hours and days later makes it difficult to determine if the original 
ketorolac dose was the difference involved in that evolution.

Review of Literature In the randomized, double-blind, non-inferiority trial completed by Duttchen, 50 
patients were equally divided into two groups to either receive ketorolac 15 mg or 30 
mg for postoperative spinal surgery pain. Patients were asked to complete a visual 
analog scale (VAS) pain score (mark on a 0-100mm continuum that ranges from “no 
pain at all” to “worst pain imaginable”) at 4, 8, 12, and 24 hours. Upon request, 
patients were given morphine in the post-anesthesia care unit for additional pain, 
and the quantities were recorded. The primary objective of the study was to prove 
non-inferiority of ketorolac 15 mg vs 30 mg at 4 hours, where a minimum reduction 
of 18 mm in the VAS pain score would be considered clinically significant. The 
secondary objectives were to examine morphine usage at 8 and 24 hours, where a 10 
mg reduction in morphine consumption in 24 hours would be considered clinically 
significant. For their primary objective, the study trended towards non-inferiority—
meaning ketorolac 15 mg was not worse than ketorolac 30 mg for managing patients’ 
pain—but the biggest problem this trial had was that it was severely underpowered. 
To get the trial to a power of 80%, with a two-sided 95% confidence interval, they 
required 350 patients in total—175 in each group. Of the 384 people that were 
originally assessed, 318 were excluded because they did not meet the study inclusion 
criteria in that they were either chronic opioid users, suffered from renal 
insufficiency, or weighed over 110 kgs. This study’s design was ideal to determine the 
clinical significance of a reduced ketorolac dose, but since it was not adequately 
powered, it’s contribution is substantially diminished. 
In the meta-analysis constructed by Gobble, the goal was to investigate the incidence 
of adverse effects—primarily that of postoperative bleeding defined as necessitating 
transfusion, readmission, or reoperation—and additionally subgroup analysis on the 
dosage of ketorolac used. They initially identified thirty-eight studies, but eleven were 
excluded because of various reasons that include single blinding, no blinding, lack of 
surgical intervention, not in English, not reporting postoperative bleeding, and for a 
composition of predominantly bone cancer patients. Twenty-seven studies, totaling 
2,314 patients, analyzed the use of ketorolac ranging from 7.5 to 60 mg vs either 
placebo, opioid, acetaminophen, or metamizole.  They were unable to find a 
significant difference in the incidence of postoperative bleeding, although there was a 
trend towards more bleeding with higher ketorolac doses. By their own account, the 
analysis was not statistically significant since they calculated that they would need 
roughly 15,200 patients to detect the absolute difference of 0.4 percent in 
postoperative bleeding between the control and ketorolac groups. 

Discussion/Conclusion
In conclusion, until an adequately powered trial pitting lower dosages of ketorolac 
against current standard dosages, a definitive answer as to whether or not there is a 
clinically significant advantage to using lower dosages for surgical pain management 
is unlikely. Although suspected, but statistically insignificant, there is a trend pointing 
towards dosages of ketorolac 30 mg potentially causing a slightly increased bleeding 
risk. There is also a trend towards lower dosages of ketorolac satisfying pain 
management post-surgery as well as current dosages, but that also could not be 
statistically verified. Since the execution of an adequately-powered study is 
improbable, medical professionals must consider how to rationally guide their dosing 
decisions in the absence of definitive evidence. Ketorolac is a highly valuable 
postoperative analgesic—and it will continue to be administered at the standard 30 
mg dose—but it may be sensible to err on the side of caution, and administer 15 mgs, 
to susceptible patient populations such as those older than 65 or with suspected 
kidney dysfunction.  
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