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Purpose for Class Update: To identify and present new evidence for the use of non-steroidal anti-inflammatory drugs (NSAIDs) since the last review in March of 
2016. New formulations and approvals will also be discussed.  
 
Research Questions: 
1. Is there any new comparative effective evidence for NSAIDs based on meaningful outcomes (e.g., reduction in pain scores, improvement in function or 

disability, reduction in need for rescue therapy and quality of life)? 
2. Is there any new comparative harms evidence differentiating NSAIDs? 
3. Are there subpopulations of patients with for which specific NSAIDs may be more effective or associated with less harm? 
 
Conclusions: 

 There were 8 systematic reviews, 4 guidelines and 2 randomized controlled trials which met inclusion criteria for this review.  
PAIN 

 An Agency for Healthcare Research and Quality (AHRQ) review for therapies used in the treatment of chronic pain found NSAIDs to reduce pain and improve 
function, compared to placebo, in patients with osteoarthritis (OA) and inflammatory arthritis (e.g., rheumatoid arthritis) as demonstrated by the percentage 
of responders (number needed to treat [NNT] 10 for both indications).1 Diclofenac was associated with a small, dose-dependent increased risk of 
cardiovascular (CV) events and diclofenac and celecoxib were associated with a moderate risk of coronary events. Ibuprofen was associated with a large risk 
of coronary events. Diclofenac, ibuprofen, and naproxen were associated with an increased risk of GI events.1 

 The efficacy of celecoxib use in OA was the focus of a Cochrane review, which found high quality evidence that relative improvement in pain to be 12% 
higher in patients treated with celecoxib compared to placebo (standard mean difference [SMD] -0.22; 95% confidence interval [CI], -0.32 to -0.12; number 
needed to benefit [NNTB] 12).2 There was also high quality evidence of a 12% (95% CI, 5% to 19%) relative improvement in physical function in patients 
treated with celecoxib compared to placebo (SMD -0.17; 95% CI, -0.27 to -0.07; NNTB 14).2 

 A Cochrane review reported clinically significant improvements in pain in patients with rheumatoid arthritis (RA) treated with celecoxib compared to placebo 
(mean difference [MD] -11; 95% CI, -14.04 to -7.96; NNTB 4) and clinical improvement (NNTB 7)(moderate quality of evidence for both).3 Fewer 
gastrointestinal (GI) ulcers occurred in patients treated with celecoxib compared to placebo.  
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 A Cochrane review evaluated the efficacy of NSAIDs in the treatment of chronic back pain and found moderate quality of evidence that NSAIDs were slightly 
more effective than placebo in reducing pain (5.03 mm reduction on the 0-100 mm visual analog scale [VAS]). Differences were small and unlikely to be 
clinically meaningful.4 

 A Cochrane systematic review and meta-analysis in adults with acute low back pain found moderate quality evidence that NSAIDs were more effective than 
placebo in pain reduction, demonstrated by a decrease of 7.29 mm on the 0-100 mm VAS, which is not considered clinically meaningful.5 

 American College of Physicians (ACP) recommends NSAIDs first-line in patients with acute, subacute, and chronic low back pain based on moderate evidence 
and a strong recommendation.6 The Veterans Affairs/Department of Defense (VA/DoD) guidelines on the treatment of low back pain also strongly 
recommend the use of NSAIDs for pain relief.7 A National Institute for Health and Care Excellence (NICE) also recommends the use of NSAIDs for low back 
pain.8  

 The American Society of Clinical Oncology (ASCO) recommends the use of NSAIDs for the treatment of chronic pain in adult cancer survivors based on 
intermediate evidence and moderate recommendation.9 

 A Cochrane review of patients with acute soft tissue injuries found no clinically meaningful difference in efficacy between NSAIDs and acetaminophen or 
NSAIDs and opioids, based on moderate to high quality of evidence.10  

 There was insufficient new evidence for evidence in specific subpopulations.  
 
CYSTIC FIBROSIS 

 In children with cystic fibrosis (CF) mean annual rate of change in percent predicted forced expiratory volume in one second (FEV1) was increased by 1.32% 
(95% CI, 0.21% to 2.42%) in patients treated with NSAIDs (only ibuprofen studied) compared to -3.15% in the placebo group, based on moderate evidence.11 
Hospitalization occurred in 268 per 1000 patients treated with NSAIDs versus 440 per 1000 treated with placebo (OR 0.61 [95% CI, 0.37 to 1.01]) (moderate 
evidence).11 

 
Recommendations: 

 There is no new clinical evidence which warrants changes to the preferred drug list (PDL).  

 After costs evaluated in executive session, celecoxib was made preferred, while Qmiiz ODT, flurbiprofen, and ketorolac tablets were made non-preferred on 
PDL. 

 
Summary of Prior Reviews and Current Policy: 

 This class was last reviewed in 2016 and at that time there were no changes to PDL. There was evidence that there was no difference between the efficacy of 
specific NSAIDs when treating low back pain or ankylosing spondylitis. 

 NSAIDs on the PDL include: diclofenac, flurbiprofen, ibuprofen, indomethacin, ketoprofen, ketorolac, meloxicam, nabumetone, naproxen, oxaprozin, salsalate, 
and sulindac.  

 There are prior authorization (PA) criteria for non-preferred products and for ketorolac use beyond 5 days.  
 
Background: 
NSAIDS are commonly used over the counter and prescription pain relievers that also have antipyretic and anti-inflammatory properties. NSAIDs are used for 
many types of pain, including back pain, arthritis pain and soft tissue injuries. NSAID use is associated with adverse events including gastrointestinal bleeds, 
peptic ulcer disease, renal disease, hypertension and increased risk of myocardial infarction (MI).   
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Efficacy of NSAIDs are measured by outcomes of pain intensity. Measurements of pain intensity are done by administration of validated measurement scales 
such as the visual analog scale (VAS). The VAS measures pain intensity based on a scale of either 0-10 or 0-100. The suggested minimally clinical important 
difference (MCID) for the VAS 0-100 mm is 13 mm.10 Measurement of disability is also used to define efficacy of NSAIDs. Commonly used measures of disability 
are: the Western Ontario and McMaster Universities Arthritis Index (WOMAC) physical function score and pain score and Roland Morris Disability Questionnaire 
(RMDQ). The WOMAC is used for patients with hip or knee OA and measures function, pain and stiffness in the previous 48 hours, with the with higher scores 
indicative of functional difficulty.12 The MCID for the WOMAC physical function score is 2 points on the 100 point scale.12 The RMDQ measures the impact of low 
back pain on daily physical activities with a 24 point scale, with higher scores indicative of severe disability.13 Changes of 2-3 points in the RMDQ have been 
reported by systematic reviews as the MCID.14 
 
Total expenditures in this drug class account for a small portion of quarterly prescription costs for the Oregon Health Plan (OHP). Ninety-eight percent of 
utilization is for preferred NSAID products, most commonly ibuprofen.  
 
Methods: 
A Medline literature search for new systematic reviews and randomized controlled trials (RCTs) assessing clinically relevant outcomes to active controls, or 
placebo if needed, was conducted. The Medline search strategy used for this review is available in Appendix 3, which includes dates, search terms and limits 
used. The OHSU Drug Effectiveness Review Project, Agency for Healthcare Research and Quality (AHRQ), National Institute for Health and Clinical Excellence 
(NICE), Department of Veterans Affairs, and the Canadian Agency for Drugs and Technologies in Health (CADTH) resources were manually searched for high 
quality and relevant systematic reviews. When necessary, systematic reviews are critically appraised for quality using the AMSTAR tool and clinical practice 
guidelines using the AGREE tool. The FDA website was searched for new drug approvals, indications, and pertinent safety alerts.  
 
The primary focus of the evidence is on high quality systematic reviews and evidence-based guidelines. Randomized controlled trials will be emphasized if 
evidence is lacking or insufficient from those preferred sources.  
 
New Systematic Reviews: 
 
PAIN 
AHRQ – Nonopioid Pharmacologic Treatment for Chronic Pain  
A high quality systematic review and meta-analysis was done by AHRQ to determine the efficacy of therapies for the treatment of chronic pain.1 There were 184 
randomized controlled trials (RCTs) which met inclusion criteria, which included the following oral therapies: NSAIDs, antidepressants, serotonin and 
norepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants (TCAs), anticonvulsants, acetaminophen, muscle relaxants and memantine. Topical 
therapies, related to NSAIDs, that were included in the review were various diclofenac formulations. Studies using NSAIDs for pain were for the following 
indications: neuropathic pain, fibromyalgia, osteoarthritis, inflammatory arthritis (e.g., rheumatoid arthritis), low back pain, chronic headache and sickle cell 
disease. Patients were a mean age of 59 years with a weighted mean pain score of 6 on a 10-point scale. Studies were divided into 3 treatment time frames: 1) 
short duration (3 to 6 months), intermediate (6 to 12 months) and long-term (12 months or more). Fifty-six studies evaluated the efficacy and safety of NSAIDs. 
Pain was assessed via the visual analog scale (0-10 points) or the numerical rating scale (NRS) (0-10 or 0-100 point scale).1 Primary pain response, defined as 30 
or more percent improvement (reduction), in pain score. Evidence was graded as high, moderate, low or insufficient. The degree of pain control was divided into 
3 groups: small effect, moderate effect, and large effect (Table 1). Evidence related to the use of NSAIDs will be presented.  
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Table 1. AHRQ Definition of Effect Size of Therapies Used for Chronic Pain1  

Effect Size  Mean Difference  Standard Mean Difference Relative Risk/Odds Ratio 

Small Effect 0.5 to 1.0 points on 0 to 10-point scale 
5 to 10 points on 0 to 100-point scale  

0.2 to 0.5 1.2 to 1.4  

Moderate Effect  >1 to 2 points on 0 to 10-point scale 
>10 to 20 points on 0 to 100-point scale 

>0.5 to 0.8 1.5 to 1.9 

Large Effect >2 points on a 0 to 10-point scale 
>20 points on a 0 to 100-point scale 

>0.8 >2.0 

 
Improvements in both pain and function were demonstrated with oral NSAIDs (e.g., celecoxib, diclofenac, ibuprofen, meloxicam, and naproxen) compared to 
placebo in participants with OA in the short term, based on moderate strength of evidence and high strength of evidence, respectively. NSAIDs reduced pain 
more than placebo (27 RCTs; MD -0.73; 95% CI, -0.84 to -0.62) and more patients responded to NSAIDs versus placebo (15 RCTs, relative risk [RR] 1.23 (95% CI, 
1.18 to 1.31; absolute risk reduction [ARR] 10%/number needed to treat [NNT] 10).1 Results were maintained with celecoxib in the intermediate term. Average 
pain severity was reduced with topical diclofenac to a small effect in patients with OA (4 RCTs; MD -0.58; 95% CI, -0.81 to -0.35) (moderate strength of evidence). 
There was insufficient evidence to differentiate pain response between NSAID therapies or doses in patients with OA; however, diclofenac moderately improved 
pain and function more than celecoxib in the short term (MD -12.2; 95% CI, -22 to -2.2).1 There was insufficient evidence for the use of NSAIDs in chronic 
headache, sickle cell disease and low back pain to draw strong conclusions.  
 
Patients with RA treated with short term oral NSAIDs versus placebo demonstrated small to moderate improvements in pain severity and function based on 
moderate evidence.  Pain severity was reduced more with NSAIDs compared to placebo by a MD of -0.97 (95% CI, -1.33 to -0.74) and function (SMD -0.34, 95% 
CI, -0.51 to -0.20).1 Moderate improvements in pain response in patients with RA or ankylosing spondylitis  treated with NSAIDs compared to placebo, was also 
demonstrated (RR 1.28; 95% CI, 1.03 to 1.60; ARR 10%/NNT 10).1 
 
Serious adverse events were low for all NSAIDs. Short term use of NSAIDs was associated with a higher incidence of discontinuations due to adverse events, with 
a small increase in those taking ibuprofen or diclofenac and moderate increase for those taking naproxen (moderate quality of evidence).1 Diclofenac was 
associated with a small increased risk of any CV event, most commonly in the first 6 months and with higher doses. Diclofenac and celecoxib were associated 
with an increased risk of major coronary events to a moderate degree and to a large increase was seen with ibuprofen. There were no differences in CV events, 
in the intermediate and long term, between nonselective NSAIDs and celecoxib (moderate quality of evidence). There was a moderate increase risk in 
gastrointestinal (GI) events in patients taking diclofenac and a large increase in those patients taking ibuprofen or naproxen, more often reported in the first 6 
months of treatment. Diclofenac and naproxen were found to have a large increase in risk of hepatic harm in the intermediate term based on moderate to low 
quality of evidence.  
 
In summary, NSAIDs resulted in small to moderate improvements in pain and function in the short term, when compared to placebo. Longer studies and head to 
head comparisons are needed to further determine benefit of chronic use.  
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Cochrane - Celecoxib for Osteoarthritis 
A 2017 Cochrane review evaluated the efficacy and safety of celecoxib use in adult patients with OA.2 Trials involving OA of the hip, knee or both were included. 
Thirty-six trials (n= 17,206) were included that studied celecoxib 200 mg/day compared to naproxen, diclofenac or placebo. The mean duration of osteoarthritis 
was 7.9 years and a mean age of 62. Studies lasted up to 52 weeks.2 Pain was measured by the WOMAC score, which ranges from 0-500, with 0 being indicative 
of no pain. The WOMAC physical function score was used to measure physical limitation. A majority of studies had high attrition bias and 30% had selective 
reporting. All studies were supported by industry.  
 
Self-reported absolute improvement in pain based on the WOMAC score was 3% (95% CI, 2% to 5%) higher for celecoxib compared to placebo based on high 
quality of evidence.2 Relative improvement in pain was 12% higher in patients treated with celecoxib compared to placebo (SMD -0.22; 95% CI, -0.32 to -0.12; 
NNTB 12) (high quality evidence). Physical function was 4% (95% CI, 2% to 6%) absolutely improved in patients treated with celecoxib based on the WOMAC 
physical function score (high quality of evidence). There was a 12% (95% CI, 5% to 19%) relative improvement in physical function in patients treated with 
celecoxib compared to placebo (SMD -0.17; 95% CI, -0.27 to -0.07; NNTB 14) based on high quality of evidence.2 There was no difference in the number of 
patients who withdrew due to adverse events. 
 
Two trials compared celecoxib to naproxen 1000 mg/day and diclofenac 100 mg/day. Pooled data reported a 5% absolute improvement and 11% relative 
improvement with celecoxib compared to NSAIDs; however, results were inconclusive (MD -4.52; 95% CI, -10.65 to 1.61).2 There was moderate quality of 
evidence from 1 trial that celecoxib was associated with a relative improvement in physical function more than naproxen (MD -6.0; 95% CI, -11.40 to-0.60; 
p=0.03; NNTB 9).2  
 
There is limited evidence that celecoxib may decrease pain and improve physical function compared to placebo; however, differences were small and unlikely to 
be clinically significant. There is insufficient evidence to make strong conclusions on celecoxib and NSAID comparisons.  
 
Cochrane – Celecoxib for Rheumatoid Arthritis 
The efficacy of celecoxib, compared to placebo or traditional NSAIDs, for the treatment of RA was the focus of a 2017 Cochrane review.3 Eight RCTs (n=3988) 
lasting from 4-24 weeks were included in the review. Seventy-three percent of patients were women with an average duration of RA of 9.2 years.3 Five of the 8 
trials were sponsored by industry and the evidence was considered to be of low to moderate quality. Clinical improvement was accessed by the American 
College of Rheumatology 20 (ACR20) score. Pain was assessed by the VAS pain scale, scores ranging from 0-100, with 0 indicating no pain.  
 
Celecoxib (200-400 mg/day) was compared to placebo in 2 trials. Celecoxib use resulted in a 15% absolute improvement (assessed by ACR20) over placebo and 
53% of patients had relative improvement (NNTB 7) based on moderate quality of evidence.3 Mean pain scores were 60 for placebo and 49 for celecoxib (MD -
11; 95% CI, -14.04 to -7.96; NNTB 4) (moderate quality of evidence). There was moderate evidence that celecoxib improved ACR20 scores more than traditional 
NSAIDs by 4% absolute improvement and 10% relative improvement; however, results were not statistically significant.3 Pain scores were not statistically or 
clinically different between celecoxib and traditional NSAIDs based on the VAS scale (MD -1.59; 95% CI, -3.83 to 0.65) based on moderate quality of evidence. 
Traditional NSAIDs resulted in a risk of GI ulcers >3mm in 155 per 1000 patients compared to 34 per 1000 patients treated with celecoxib (RR 0.21; 95% CI 0.14 
to 0.32) (moderate quality of evidence).3 There was moderate quality of evidence that the incidence of celecoxib withdrawals was lower than traditional NSAIDs 
(RR 0.73; 95% CI, 0.62 to 0.86) based on 6 trials. There was insufficient evidence to determine CV risk.  
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Use of celecoxib resulted in significant clinical improvement compared to placebo in absolute improvement. Improvement in pain scores were marginally more 
improved with celecoxib compared to traditional NSAIDs and there were fewer risks of GI ulcers in patients treated with celecoxib compared to traditional 
NSAIDs. 
 
Cochrane – NSAIDs for Chronic Low Back Pain 
A 2016 Cochrane review evaluated the efficacy of NSAIDs for the treatment of non-specific chronic low back pain.4 Thirteen studies (n=4807) were included and 
10 were considered to have low risk of bias. In placebo controlled trials the most commonly studied NSAID was naproxen.4 Overall risk of bias was low; however, 
only 2 trial had a low risk of reporting bias.  
 
While evidence was of low quality for most outcomes, there was moderate quality of evidence that NSAIDs resulted in a greater change in pain intensity from 
baseline with a reduction in 5.03 mm, as measured by VAS (scale 0-100), compared to placebo.4 There was a similar reduction in disability, as measured by the  
Roland Morris Disability Questionnaire (RMDQ), from baseline between groups with a 0.41 point reduction reported in the NSAID group compared to placebo 
based on moderate quality of evidence.4 There was insufficient comparative efficacy evidence between different NSAIDs.  
 
In summary, NSAIDs were only slightly more effective than placebo for the treatment of low back pain and the magnitude of effect was small and did not meet 
the threshold for being a clinically meaningful change.  
 
Cochrane – NSAIDs for Acute Low Back Pain 
A 2020 systematic review and meta-analysis was done by Cochrane on the use of NSAIDs for acute low back pain to update a 2008 review.5 Thirty-two trials, 
enrolling 5,356 adult patients, were included. Trial durations lasted from 1 day to 6 months. NSAIDs included in the trial were: diclofenac, ibuprofen, piroxicam, 
naproxen, indomethacin, diflunisal, meloxicam, ketorolac, aspirin,  and several preparations that are not available in the US (dipyrone, tenoxicam, lornoxicam, 
aceclofenac, felbinac, etofenamat, dexketoprofen, phenylbutazone, and felbinac foam).5 Nine trials were placebo comparisons, 3 trials were NSAIDs versus 
acetaminophen, 17 trials compared different NSAIDS, 4 trials compared NSAIDs to other drugs (e.g., acetaminophen and codeine, tramadol, meptazinol [not 
available in the US]), and 7 trials compared NSAIDs to non-drug treatments.5 Follow-up more than 3 weeks was studied in 5 trials, all other trials were of shorter 
duration. Fourteen of the studies were sponsored by industry. Approximately half of the studies were deemed to be at low risk of bias.  
 
There was moderate quality of evidence that NSAIDs were more effective than placebo, in studies lasting less than 3 weeks, for the outcome of pain intensity (as 
measured by the VAS 0-100 scale). Pain intensity scores were 7.29 mm (95% CI, 10.98 to 3.61) lower compared to placebo.5 Disability was measured by the 
RMDQ, which scores range from 0-24 and lower is better. Disability scores were lower by 2.02 points (95% CI, 2.89 to 1.15 points lower) for NSAIDs compared to 
placebo based on high quality evidence.5 There was moderate quality of evidence that disability, as measured by the Oswestry Disability Index (ODI) which has 
scores from 0-50 with lower scores are better, found a mean difference of 7 points (95% CI, -13.15 to -0.85) benefitting NSAIDs compared to selective COX-2 
inhibitors.5 A second study found no difference in disability between valdecoxib and diclofenac, based on moderate quality evidence.  
 
For short-term pain reduction in patients with acute low back pain, the use of NSAIDs reduced pain approximately 7% more than placebo and with an 
approximate 8% reduction in disability. NSAIDs may also reduce disability more than COX-2 inhibitors but there was no definitive differences in pain reduction.  
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Cochrane – Oral NSAIDs versus Other Oral Analgesic Agents for Acute Soft Tissue Injury 
A 2020 Cochrane review evaluated the effectiveness of selective and non-selective NSAIDs for the treatment of soft tissue injuries compared to other 
therapies.10 An acute soft tissue injury was defined as sprain, strain, or contusion of a joint, ligament, tendon, or muscle occurring within 48 hours of the study. 
The most common injury was ankle strains. Studies included the following NSAIDS: ibuprofen, valdecoxib, indomethacin, naproxen, diflunisal and diclofenac.10 
Comparative therapies included acetaminophen, opioid, opioid + acetaminophen, or complementary and alternative medicine. Twenty studies, including 3305 
participants, were included in the review.10 Sixty percent of participants were male and a majority of participants were young adults, with three studies including 
only children. Most studies were at low risk of bias. Results for the efficacy and harms findings are presented in Table 2. Overall, there were no clinically 
meaningful difference between NSAIDs and acetaminophen or NSAIDs and Opioids.  
 
Table 2. Evidence for the Use of NSAIDs for Acute Soft Tissue Injuries10  

Comparison Outcome  Result Strength of Evidence 

NSAIDs compared to 
Acetaminophen 
 
 

Pain at <24 hours based on VAS 0-100 
mm 
 
(follow-up 1-2 hours) 

Mean pain score was reduced by -12 
to -19 mm from baseline in the 
acetaminophen group and by an 
additional 0.12 mm lower (95% CI 
2.27 lower to 2.03 higher) in the 
NSAID group 

High 
 
Change in VAS is not clinically 
significant – no difference between 
groups 

Pain at days 1-3 based on VAS 0-100 
mm 
 
(follow-up 2-3 days) 

Mean pain score was reduced by -
12.7 to -18.3 mm from baseline in the 
acetaminophen group compared to 
1.5 mm higher (95% CI, 0.91 lower to 
3.91 higher) in the NSAID group 

High  
 
Change in VAS is not clinically 
significant – no difference between 
groups 

NSAID compared to Opioids  Pain at <24 hours based on VAS 0-100 
mm 
 
(follow-up 1 hour) 

The mean pain score for those taking 
opioids ranged from 13 to 27.7 mm 
and the mean pain score was 0.49 
mm lower (95% CI, 3.05 lower to 2.07 
higher) 

Moderate  
 
Change in VAS is not clinically 
significant– no difference between 
groups 

Gastrointestinal adverse events 
 
(follow up 2 hours to 14 days) 

Opioid: 205 per 1000 patients 
NSAID: 98 per 1000 patients 
 
RR 0.48 (95% CI, 0.36 to 0.62) 

Moderate 
 
Opioids were associated with more 
gastrointestinal events than NSAIDS 

Neurological  
 
(follow up 2 hours to 14 days) 

Opioid: 203 per 1000 patients 
NSAID: 81 per 1000 patients 
 
RR 0.40 (95% CI, 0.30 to 0.53) 

Moderate 
 
Opioids were associated with more 
neurological events than NSAIDS 

Abbreviations: CI – confidence interval; NSAID – non-steroidal anti-inflammatory; RR – relative risk; VAS – visual analog scale 
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FEBRILE SEIZURES 
Cochrane – Prophylactic Drug Management for Febrile Seizures in Children 
The focus of a 2017 Cochrane review was the study of antiepileptics and antipyretics or other treatments for the prophylactic treatment of febrile seizures.15 
Thirty RCTs were included in the review. The evidence for the use of NSAIDs will be presented.  
 
The use of intermittent oral ibuprofen compared to placebo was associated with no effect on the outcome of recurrent seizures at 6 months (RR 1.11; 95% CI, 
0.69 to 1.81) (high quality of evidence).15 Similar results were reported for the outcome of recurrent seizures at 12 months (RR 0.95; 95% CI, 0.63 to 1.43) based 
on high quality evidence. Recurrent seizures occurred in 325 per 1000 patients treated with ibuprofen at 24 months compared to 387 per 1000 patients treated 
with placebo (RR 0.84; 95% CI, 0.59 to 1.19)(high strength of evidence).15 Intermittent rectal diclofenac was found to be similar to placebo for the outcome of 
recurrent seizures at 6 months (RR 0.80; 95% CI, 0.42 to 1.55) based on high strength of evidence. There was also no difference at months 12, 18 and 24.15  
 
Overall there was no evidence to support the use of ibuprofen or diclofenac to prevent recurrent febrile seizures in children.  
 
 
CYSTIC FIBROSIS 
Cochrane – Oral NSAID Drug Therapy for Lung Disease in Cystic Fibrosis 
A 2019 Cochrane review updated previous findings related to the use of NSAIDs in in patients with CF to determine if there is a protective effective from 
pulmonary decline and morbidity.11 Four trials met inclusion criteria; 3 trials compared ibuprofen to placebo and 1 trial compared piroxicam to placebo. Patients 
were 5-39 years of age.11  
 
There was moderate quality of evidence that the mean annual rate of change in percent predicted FEV1 was increased by 1.32% (95% CI, 0.21 to 2.42) in patients 
treated with NSAIDs (only ibuprofen studied) compared to -3.15% in the placebo group.11 In participants who were under the age of 13 years, the mean annual 
rate of change in percent predicted FEV1 was 1.41% (95% CI, 0.03% to 2.80%) compared to -3.32% in the placebo group (moderate quality of evidence).11 The 
mean annual rate of change in percent predicted FEV1 in participants 13 years and older was 0.75% (95% CI, 1.02% to 2.52%) higher in those treated with NSAIDs 
compared to -3.18% in those treated with placebo.11 The mean annual rate of change in percent predicted forced vital capacity (FVC) was 1.27% (95% CI, 0.26% 
to 2.28%) higher compared to placebo value of -2.65%, based on moderate evidence.11 In participants under 13 years of age, the mean annual rate of change in 
percent predicted FVC was higher in those treated with NSAIDs compared to placebo, 1.32% (95% CI, 0.04% to 2.60%) versus -2.03% (moderate evidence).11 In 
patients over 13 years old, the mean annual rate of change in percent predicted FVC was 0.78% (95% CI, 0.71% to 2.27%) compared to placebo change of -2.03%, 
based on moderate evidence.11 The number of patients with at least 1 hospitalization was less in patients treated with NSAIDs compared to placebo, 268 per 
1000 versus 440 per 1000 (OR 0.61 (95% CI, 0.37 to 1.01) (moderate evidence).11  
 
There was no significant difference in the number of hospitalizations in patients treated with piroxicam compared to placebo, 7 versus 11.11 No lung studies 
were conducted in the piroxicam trial.  
 
In summary, evidence from a limited number of trials found moderate evidence that NSAIDs are effective in increasing FEV1, FVC and reduction in the number of 
hospitalization days.  
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GYNECOLOGY  
Cochrane – NSAIDs for Heavy Menstrual Bleeding 
A 2019 Cochrane review evaluated the use of NSAIDs in achieving reduction in menstrual blood loss (MBL) in women of reproductive years with heavy menstrual 
bleeding (HMB).16 Nineteen RCTs were identified for inclusion. Patients were 18 to 55 years.16 The most commonly studied NSAID was mefenamic acid and 
naproxen. HMB was measured by the alkaline hematin method, which measures menstrual blood loss.  
 
For many comparisons there was only low quality of evidence available. In a small study comparing NSAIDs to ethamsylate (also spelled etamsylate) the mean 
MBL was 42.88 mL/cycle lower (95% CI, 86.25 lower to 0.5 mL/cycle higher) than those patients treated with ethamsylate (moderate quality of evidence).16 In 
patients treated with NSAIDs the MBL was 45.06 mL/cycle higher (95% CI, 18.73 to 71.39 higher) compared to danazol based on moderate strength of 
evidence.16 The number of days bleeding was 1.03 higher in patients treated with NSAIDs compared to danazol (moderate strength of evidence).16 There was 
moderate quality of evidence that the use of NSAIDs resulted in 0.41 fewer days’ bleeding (95% CI, 0.95 lower to 0.13 higher).16 Only low quality evidence was 
available for the following comparisons and therefore, no strong conclusions could be made: NSAIDs versus placebo, NSAIDs versus tranexamic acid, NSAIDs 
versus progesterone-releasing intrauterine system, NSAIDs versus oral contraceptives, and mefenamic acid versus naproxen. 
 
Limitations include small study size and unclear risk of bias for allocation concealment in most studies.  
 
After review, 38 systematic reviews were excluded due to poor quality (e.g, indirect network-meta analyses or failure to meet AMSTAR criteria), wrong study 
design of included trials (e.g., observational), comparator (e.g., no control or placebo-controlled), or outcome studied (e.g., non-clinical).17–25, 26–35, 36–45, 28,46–55    
 
New Guidelines: 
High Quality Guidelines: 
 
NICE – Low Back Pain and Sciatica: Assessment and Management 
NICE updated guidance on the treatment of back pain and sciatica in 2016.8 Patients should be encouraged to incorporate non-pharmacological interventions 
into low back pain management strategies. The main treatments used in the management of back pain, with or without sciatica, include NSAIDs, 
acetaminophen, opioids, anticonvulsants, antidepressants and muscle relaxants (Table 3).8 NICE recommends against the use of gabapentinoids, other 
antiepileptics, oral corticosteroids, SSRIs, SNRIs, TCAs or benzodiazepines due to lack of evidence of benefit and the potential to cause harm.8 If patients are 
currently using these medications the risks and benefits should be discussed and consideration should be given to drug discontinuation.  
 
Table 3. NICE Pharmacotherapy Recommendations for Low Back Pain and Sciatica8 

Pharmacotherapy  Considerations Evidence  

Sciatica  

NSAIDs  Use lowest effective dose for shortest period of time  

 Consider risk for gastrointestinal, liver and cardio-renal toxicity 
and the person’s risk factors including age 

- Limited evidence of benefit  
- Evidence is combined for patients with or 

without sciatica (see below under low 
back pain) 

Opioids  Do not offer for chronic management  - Not reported 

Low Back Pain  
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NSAIDs  Consider use of NSAIDs for low back pain management taking into 
account risk for gastrointestinal, liver and cardio-renal toxicity and 
the person’s risk factors including age 

 Use lowest effective dose for the shortest period of time 

 Consider clinical assessment, management of risk factors on an 
ongoing basis and use of gastroprotective treatment  

- Most evidence is of low quality  
- Mean change in pain scale was 0.9 points 

on scale of 1-10 compared to placebo 
 

Opioids  Do not routinely use opioids for acute or chronic low back pain  

 Consider weak opioids, with or without acetaminophen, for 
managing acute back pain only in patients who have 
contraindications to NSAIDs 

- Moderate quality of evidence 
- Changes in pain intensity was 0.59 points 

lower than placebo (pain scale of 0-10) 

Acetaminophen   Not recommended as a single agent - All evidence is of low quality  

 
 
American College of Physicians – Noninvasive Treatments for Acute, Subacute, and Chronic Low Back Pain 
In 2017 ACP published guidelines for the treatment of acute, subacute and chronic low back pain.6 The guideline recommendations are based on a systematic 
review done by AHRQ, which is considered a high quality source for evidence. Recommendations are graded from strong to weak, based on quality of evidence 
of low, moderate or high. Acetaminophen, NSAIDs, systemic corticosteroids, opioids and skeletal muscle relaxants, benzodiazepines and antidepressants, as well 
as non-pharmacotherapy interventions, where included in the review.6 Clinical outcomes considered where reduction or elimination of low back pain, 
improvement in function, improvement in health-related quality of life, reduction in disability and return to work, patient satisfaction, number of back pain 
episodes and time between episodes and adverse events.  
 
ACP strongly recommends the use of NSAIDs or skeletal muscle relaxants if pharmacotherapy is recommended based on moderate quality of evidence (Table 4).6 
Evidence founds small improvements in pain intensity compared to placebo; however, no difference in likelihood of achieving pain relief between NSAIDs and 
placebo was demonstrated in several RCTs. A small increase in function was found with NSAIDs versus placebo, based on low-quality of evidence.6 There was no 
difference between specific NSAIDs in pain relief in patients with acute back pain, based on moderate evidence. Low quality evidence found no difference 
between NSAIDs and COX-2 inhibitors.6 Patients with chronic low back pain who have not found had adequate pain relief with non-pharmacologic options, 
should be considered for NSAID therapy as a first-line option, or tramadol or duloxetine as a second-line therapy (moderate quality of evidence, weak 
recommendation).6 Opioids should only be considered for patients who fail previously recommended therapy (moderate evidence, weak recommendation). 
 
Table 4. Pharmacological Treatment Benefits of NSAIDs versus Placebo in Acute or Subacute Low Back Pain6  

Outcome  Magnitude of Effect  Strength of Evidence  Data  

Pain  Small (pain intensity) 
No effect (pain relief) 

Moderate WMD -8.39 (95% CI, -12.68 to -4.10; 
P>0.10) 
(scale of 0-100) 

Abbreviations: CI – confidence interval; WMD – weighted mean difference 
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VA/DOD – Clinical Practice Guideline for Diagnosis and Treatment of Low Back Pain 
An update to the 2007 guidelines for the treatment of low back pain was published in 2017 by the VA/DOD.7 Guidance published by the VA/DOD meets DURM 
inclusion criteria as part as one of our high quality sources. A literature search ranged from January 2006 through September 2016. Thirty-three treatment 
recommendations were made, 12 for pharmacologic therapy (Table 5). The strength of the recommendations ranged from weak to strong, based on quality of 
evidence.  
 
There was only one recommendation pertaining to NSAIDs (Table 5, #1).7 No clear difference in pain relief was found between the specific NSAIDs and no 
difference in pain relief was found between traditional NSAIDs and COX-2 NSAIDs. Evidence for the use of NSAIDs to improve function and reduce disability was 
inconclusive. COX-2 NSAIDs were found to have fewer adverse events than traditional NSAIDs.7 Increased risk of CV events is associated with traditional and 
COX-2 NSAIDs.  
 
 
 
 
Table 5. VA/DOD Pharmacologic Treatment Recommendations for Low Back Pain7 

Recommendations Strength  

1. For patients with acute or chronic low back pain, treatment with nonsteroidal anti-inflammatory drugs, with consideration 
of patient-specific risks is recommended. 

Strong  

2. For patients with chronic low back pain, treatment with duloxetine, with consideration of patient-specific risks is 
recommended. 

Weak  

3. For patients with acute low back pain or acute exacerbations of chronic low back pain, offer a non-benzodiazepine muscle 
relaxant for short-term use. 

Weak  

4. For patients with chronic low back pain, offer a non-benzodiazepine muscle relaxant. Weak  

5. For patients with low back pain, benzodiazepines are not recommended. Strong 

6. For patients with acute or chronic low back pain with or without radiculopathy, the use of systemic corticosteroids (oral or 
intramuscular injection) are not recommended. 

Strong 

7. For patients with low back pain, initiating long-term opioid therapy is not recommended. For patients who are already 
prescribed long-term opioid therapy, refer to the VA/DOD CPG for the Management of Opioid Therapy for Chronic Pain. 

Strong 

8. For patients with acute low back pain or acute exacerbations of chronic low back pain, there is insufficient evidence to 
recommend for or against the use of time-limited opioid therapy. Given the significant risk and potential benefits of opioid 
therapy, patients should be evaluated individually, including consideration of psychosocial risks and alternative non-opioid 
treatments. Any opioid therapy should be kept to the shortest duration and lowest possible dose.  

Not applicable  

9. For patients with acute or chronic low back pain, there is insufficient evidence to recommend for or against the use of 
time-limited (less than 7 days) acetaminophen therapy.  

Not applicable  

10. For patients with chronic low back pain, the chronic use of oral acetaminophen is not recommended. Strong  
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11. For the treatment of acute or chronic low back pain, including patients with both radicular and non-radicular low back 
pain, there is insufficient evidence to recommend for or against the use of antiepileptics including gabapentin and 
pregabalin 

Not applicable  

12. For the treatment of low back pain, there is insufficient evidence to recommend for or against the use of topical 
preparations 

Not applicable  

 
 
American Society of Clinical Oncology – Management of Chronic Pain in Survivors of Adult Cancers 
Guidance for the management of chronic pain (pain persisting 3 months or more) in adult cancer survivors was published in 2020 by ASCO.9 Methodology was 
clearly presented and a majority of authors had no conflicts of interest. A systematic review, ranging from 1996 to 2015, supported recommendations which 
were graded from weak to strong based on low, moderate or high quality of evidence. Pharmacological recommendations will be presented. 
 
NSAIDs, acetaminophen and adjuvant analgesics (e.g., selected antidepressants [duloxetine] and selected antiepileptics [gabapentin and pregabalin]) with 
evidence of analgesic efficacy for neuropathic pain conditions or chronic widespread pain may be considered to relieve chronic pain and/or improve function 
(moderate recommendation: intermediate evidence quality).9 Patients may be candidates for topical analgesics (e.g., NSAIDs, local anesthetics or compounded 
creams and gels containing baclofen, amitriptyline and ketamine) may be useful for chronic pain (moderate recommendation: intermediate evidence quality). 
Corticosteroids are not recommended for chronic pain relief alone (moderate recommendation: intermediate evidence quality).9 Opioids may be considered in 
patients with chronic pain who do not respond to conservative management and continue to have pain or functional impairment (moderate recommendation: 
intermediate evidence quality).9  
 
After review, 7 guidelines were excluded due to poor quality.56–60  

 
New Formulations or Indications: 
None identified 
 
New FDA Safety Alerts: 
Table 6. Description of new FDA Safety Alerts 

Generic Name  Brand Name  Month / Year 
of Change 

Location of Change (Boxed 
Warning, Warnings, CI) 

Addition or Change and Mitigation Principles (if applicable) 

Ketorolac 
Nasal Spray61 

Sprix® 1/2018 Indications and usage Limitations of use: ketorolac is not for use in pediatric 
patients less than 2 years of age.  

 

Celecoxib62 Celebrex® 6/2018 Warnings and Precautions Celecoxib labeling was updated to include evidence that it 
was found to be noninferior to naproxen and ibuprofen for 
the risk of cardiovascular thrombotic risk (e.g. composite 
endpoint consisting of cardiovascular death (including 
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hemorrhagic death), non-fatal myocardial infarction, and 
non-fatal stroke) 

NSAID Class63 Not applicable 10/2020 Warnings and Precautions 
 

The FDA is requiring changes to the prescribing information 
for prescription NSAIDs to describe the risk of kidney 
problems in unborn babies that result in low amniotic fluid.  

 
Randomized Controlled Trials:  
A total of 275 citations were manually reviewed from the initial literature search.  After further review, 273 citations were excluded because of wrong study 
design (eg, observational), comparator (eg, no control or placebo-controlled), or outcome studied (eg, non-clinical). The remaining 2 trials are summarized in the 
table below. Full abstracts are included in Appendix 2.  
 
Table 7. Description of Randomized Comparative Clinical Trials. 

Study Comparison Population Primary Outcome Results 

Nissen, et 
al64  
 
(PRECISION) 
 
NI, DB, MC, 
RCT  
 

Celecoxib 100 mg 
twice daily  
 
Vs.  
 
Ibuprofen 600 mg 
three times daily  
 
Vs.  
 
Naproxen 375 mg 
twice daily  
 
 
20 month mean 
treatment duration 

Adult patients 
with OA or RA 
who required 
NSAIDs and were 
increased CV risk  
 
N = 28,081 

Composite outcome of CV 
death, nonfatal MI, or nonfatal 
stroke  
 
Noninferiority margin of HR 
1.12 or lower and upper margin 
of 1.33 in ITT population and 
1.40 or lower in per protocol 
population  

Composite Primary Outcome (per protocol population) 
Celecoxib: 134 (1.7%) 
Naproxen: 144 (1.8%) 
Ibuprofen: 155 (1.9%) 
 
Celecoxib vs. Naproxen: 
HR 0.90 (95% CI, 0.71 to 1.15; p<0.001 for noninferiority) 
 
Celecoxib vs. Ibuprofen:   
HR 0.81 (95% CI, 0.65 to 1.02; p<0.001 for noninferiority) 
 
Ibuprofen vs. Naproxen:  
HR 1.12 (95%CI, 0.89 to 1.40; p=0.025 for noninferiority) 

Chan, et al65 
 
DB, MC, RCT  
 
(CONDOR) 

Celecoxib 200 mg 
twice daily  
 
Vs.  
 
Diclofenac 75 mg 
extended release 
twice daily + 

Adult patients 
with OA or RA at 
increased GI risk 
(e.g., 
gastroduodenal 
ulceration) 
 
N= 4,484 

Clinically significant upper or 
lower GI event (e.g., 
gastroduodenal small-bowel or 
large-bowel hemorrhage, 
gastric-outlet obstruction, 
gastroduodenal small-bowel or 
large-bowel perforation, 
clinically significant anemia of 

Primary endpoint (ITT population) 
Celecoxib: 20 (0.9%) 
Diclofenac + omeprazole: 81 (3.8%) 
 
HR 4.3 (95% CI, 2.6 to 7.0; p<0.001) 
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omeprazole 20 mg 
once daily 
 
6 month treatment 
duration  

defined GI or presumed occult 
GI origin and acute GI 
hemorrhage of unknown origin. 

Abbreviations: CV – cardiovascular; DB – double-blind; GI – gastrointestinal; HR – hazard ratio; ITT – intention to treat; MC – multi-center; MI – myocardial infarction;  NI – 
noniferiority; NSAIDs – non-steroidal anti-inflammatories; OA – osteoarthritis; RA – rheumatoid arthritis; RCT - randomized clinical trial. 
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diclofenac potassium DICLOFENAC POTASSIUM TABLET PO Y 
diclofenac sodium DICLOFENAC SODIUM TABLET DR PO Y 
etodolac ETODOLAC TABLET PO Y 
flurbiprofen ANSAID TABLET PO Y 
flurbiprofen FLURBIPROFEN TABLET PO Y 
ibuprofen IBUPROFEN CAPSULE PO Y 
ibuprofen INFANTS IBUPROFEN DROPS SUSP PO Y 
ibuprofen CHILDREN'S IBUPROFEN ORAL SUSP PO Y 
ibuprofen IBUPROFEN ORAL SUSP PO Y 
ibuprofen IBUPROFEN TAB CHEW PO Y 
ibuprofen IBUPROFEN IB TAB CHEW PO Y 
ibuprofen IBU TABLET PO Y 
ibuprofen IBU-200 TABLET PO Y 
ibuprofen IBUPROFEN TABLET PO Y 
ibuprofen IBUPROFEN IB TABLET PO Y 
ibuprofen IBUPROHM TABLET PO Y 
ibuprofen MOTRIN IB TABLET PO Y 
ibuprofen PROVIL TABLET PO Y 
indomethacin INDOMETHACIN CAPSULE PO Y 
ketoprofen KETOPROFEN CAPSULE PO Y 
ketorolac tromethamine KETOROLAC TROMETHAMINE TABLET PO Y 
meloxicam MELOXICAM TABLET PO Y 
meloxicam MOBIC TABLET PO Y 
nabumetone NABUMETONE TABLET PO Y 
naproxen NAPROXEN TABLET PO Y 
naproxen EC-NAPROXEN TABLET DR PO Y 
naproxen NAPROXEN TABLET DR PO Y 
naproxen sodium ALL DAY PAIN RELIEF TABLET PO Y 
naproxen sodium ALL DAY RELIEF TABLET PO Y 
naproxen sodium NAPROXEN SODIUM TABLET PO Y 
naproxen sodium NAPROXEN SODIUM DS TABLET PO Y 
oxaprozin DAYPRO TABLET PO Y 
oxaprozin OXAPROZIN TABLET PO Y 
salsalate SALSALATE TABLET PO Y 
sulindac SULINDAC TABLET PO Y 
celecoxib CELEBREX CAPSULE PO N 
celecoxib CELECOXIB CAPSULE PO N 
diclofenac potassium ZIPSOR CAPSULE PO N 
diclofenac potassium CAMBIA POWD PACK PO N 
diclofenac sodium DICLOFENAC SODIUM ER TAB ER 24H PO N 
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diclofenac sodium/misoprostol ARTHROTEC 50 TAB IR DR PO N 
diclofenac sodium/misoprostol ARTHROTEC 75 TAB IR DR PO N 
diclofenac sodium/misoprostol DICLOFENAC SODIUM-MISOPROSTOL TAB IR DR PO N 
diclofenac submicronized ZORVOLEX CAPSULE PO N 
diflunisal DIFLUNISAL TABLET PO N 
etodolac ETODOLAC CAPSULE PO N 
etodolac ETODOLAC ER TAB ER 24H PO N 
fenoprofen calcium FENOPROFEN CALCIUM CAPSULE PO N 
fenoprofen calcium NALFON CAPSULE PO N 
fenoprofen calcium FENOPROFEN CALCIUM TABLET PO N 
fenoprofen calcium NALFON TABLET PO N 
ibuprofen/famotidine DUEXIS TABLET PO N 
indomethacin INDOMETHACIN ER CAPSULE ER PO N 
indomethacin INDOCIN ORAL SUSP PO N 
indomethacin, submicronized TIVORBEX CAPSULE PO N 
ketoprofen KETOPROFEN CAP24H PEL PO N 
ketorolac tromethamine KETOROLAC TROMETHAMINE SPRAY NS N 
ketorolac tromethamine SPRIX SPRAY NS N 
meclofenamate sodium MECLOFENAMATE SODIUM CAPSULE PO N 
mefenamic acid MEFENAMIC ACID CAPSULE PO N 
meloxicam, submicronized VIVLODEX CAPSULE PO N 
nabumetone RELAFEN DS TABLET PO N 
naproxen NAPROSYN ORAL SUSP PO N 
naproxen NAPROXEN ORAL SUSP PO N 
naproxen sodium NAPROXEN SODIUM CAPSULE PO N 
naproxen sodium NAPRELAN TBMP 24HR PO N 
naproxen sodium NAPROXEN SODIUM CR TBMP 24HR PO N 
naproxen sodium NAPROXEN SODIUM ER TBMP 24HR PO N 
naproxen/esomeprazole mag NAPROXEN-ESOMEPRAZOLE MAG TAB IR DR PO N 
naproxen/esomeprazole mag VIMOVO TAB IR DR PO N 
piroxicam FELDENE CAPSULE PO N 
piroxicam PIROXICAM CAPSULE PO N 
tolmetin sodium TOLMETIN SODIUM CAPSULE PO N 
tolmetin sodium TOLMETIN SODIUM TABLET PO N 
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Cardiovascular Safety of Celecoxib, Naproxen, or Ibuprofen for Arthritis 
Steven E Nissen , Neville D Yeomans , Daniel H Solomon , Thomas F Lüscher , Peter Libby , M Elaine Husni , David Y Graham , Jeffrey S Borer , Lisa M 
Wisniewski , Katherine E Wolski , Qiuqing Wang , Venu Menon , Frank Ruschitzka , Michael Gaffney , Bruce Beckerman , Manuela F Berger , Weihang Bao , A 
Michael Lincoff , PRECISION Trial Investigators 
 
Background: The cardiovascular safety of celecoxib, as compared with nonselective nonsteroidal antiinflammatory drugs (NSAIDs), remains uncertain. 
Methods: Patients who required NSAIDs for osteoarthritis or rheumatoid arthritis and were at increased cardiovascular risk were randomly assigned to receive 
celecoxib, ibuprofen, or naproxen. The goal of the trial was to assess the noninferiority of celecoxib with regard to the primary composite outcome of 
cardiovascular death (including hemorrhagic death), nonfatal myocardial infarction, or nonfatal stroke. Noninferiority required a hazard ratio of 1.12 or lower, as 
well as an upper 97.5% confidence limit of 1.33 or lower in the intention-to-treat population and of 1.40 or lower in the on-treatment population. 
Gastrointestinal and renal outcomes were also adjudicated. 
Results: A total of 24,081 patients were randomly assigned to the celecoxib group (mean [±SD] daily dose, 209±37 mg), the naproxen group (852±103 mg), or 
the ibuprofen group (2045±246 mg) for a mean treatment duration of 20.3±16.0 months and a mean follow-up period of 34.1±13.4 months. During the trial, 
68.8% of the patients stopped taking the study drug, and 27.4% of the patients discontinued follow-up. In the intention-to-treat analyses, a primary outcome 
event occurred in 188 patients in the celecoxib group (2.3%), 201 patients in the naproxen group (2.5%), and 218 patients in the ibuprofen group (2.7%) (hazard 
ratio for celecoxib vs. naproxen, 0.93; 95% confidence interval [CI], 0.76 to 1.13; hazard ratio for celecoxib vs. ibuprofen, 0.85; 95% CI, 0.70 to 1.04; P<0.001 for 
noninferiority in both comparisons). In the on-treatment analysis, a primary outcome event occurred in 134 patients in the celecoxib group (1.7%), 144 patients 
in the naproxen group (1.8%), and 155 patients in the ibuprofen group (1.9%) (hazard ratio for celecoxib vs. naproxen, 0.90; 95% CI, 0.71 to 1.15; hazard ratio for 
celecoxib vs. ibuprofen, 0.81; 95% CI, 0.65 to 1.02; P<0.001 for noninferiority in both comparisons). The risk of gastrointestinal events was significantly lower 
with celecoxib than with naproxen (P=0.01) or ibuprofen (P=0.002); the risk of renal events was significantly lower with celecoxib than with ibuprofen (P=0.004) 
but was not significantly lower with celecoxib than with naproxen (P=0.19). 
Conclusions: At moderate doses, celecoxib was found to be noninferior to ibuprofen or naproxen with regard to cardiovascular safety. (Funded by Pfizer; 
ClinicalTrials.gov number, NCT00346216 .) 
 
 
Celecoxib versus omeprazole and diclofenac in patients with osteoarthritis and rheumatoid arthritis (CONDOR): a randomised trial 
Francis K L Chan , Angel Lanas, James Scheiman, Manuela F Berger, Ha Nguyen, Jay L Goldstein 
Abstract 
Background: Cyclo-oxygenase (COX)-2-selective non-steroidal anti-inflammatory drugs (NSAIDs) and non-selective NSAIDs plus a proton-pump inhibitor (PPI) 
have similar upper gastrointestinal outcomes, but risk of clinical outcomes across the entire gastrointestinal tract might be lower with selective drugs than with 
non-selective drugs. We aimed to compare risk of gastrointestinal events associated with celecoxib versus diclofenac slow release plus omeprazole. 
Methods: We undertook a 6-month, double-blind, randomised trial in patients with osteoarthritis or rheumatoid arthritis at increased gastrointestinal risk at 196 
centres in 32 countries or territories. Patients tested negative for Helicobacter pylori and were aged 60 years and older or 18 years and older with previous 
gastroduodenal ulceration. We used a computer-generated randomisation schedule to assign patients in a 1:1 ratio to receive celecoxib 200 mg twice a day or 
diclofenac slow release 75 mg twice a day plus omeprazole 20 mg once a day. Patients and investigators were masked to treatment allocation. The primary 
endpoint was a composite of clinically significant upper or lower gastrointestinal events adjudicated by an independent committee. Analysis was by intention to 
treat. This trial is registered with ClinicalTrials.gov, number NCT00141102. 
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Findings: 4484 patients were randomly allocated to treatment (2238 celecoxib; 2246 diclofenac plus omeprazole) and were included in intention-to-treat 
analyses. 20 (0.9%) patients receiving celecoxib and 81 (3.8%) receiving diclofenac plus omeprazole met criteria for the primary endpoint (hazard ratio 4.3, 95% 
CI 2.6-7.0; p<0.0001). 114 (6%) patients taking celecoxib versus 167 (8%) taking diclofenac plus omeprazole withdrew early because of gastrointestinal adverse 
events (p=0.0006). 
Interpretation: Risk of clinical outcomes throughout the gastrointestinal tract was lower in patients treated with a COX-2-selective NSAID than in those receiving 
a non-selective NSAID plus a PPI. These findings should encourage review of approaches to reduce risk of NSAID treatment. 
 
 
Appendix 3: Medline Search Strategy 
 
Database(s): Ovid MEDLINE(R) ALL 1946 to November 03, 2020 
Search Strategy: 

# Searches Results 

1 diclofenac.mp. or Diclofenac/ 13436 

2 etodolac.mp. or Etodolac/ 699 

3 flurbiprofen.mp. or Flurbiprofen/ 2704 

4 ibuprofen.mp. or Ibuprofen/ 15293 

5 indomethacin.mp. or Indomethacin/ 42850 

6 ketoprofen.mp. or Ketoprofen/ 4376 

7 meloxicam.mp. or Meloxicam/ 2305 

8 nabumetone.mp. or Nabumetone/ 493 

9 Naproxen/ or naproxen.mp. 7007 

10 oxaprozin.mp. or Oxaprozin/ 163 

11 salsalate.mp. 182 

12 sulindac.mp. or Sulindac/ 2077 

13 celecoxib.mp. or Celecoxib/ 7075 

14 diflunisal.mp. or Diflunisal/ 814 

15 fenoprofen.mp. or Fenoprofen/ 496 

16 meclofenamate.mp. or Meclofenamic Acid/ 1318 
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17 mefenamic acid.mp. or Mefenamic Acid/ 1701 

18 piroxicam.mp. or Piroxicam/ 3987 

19 tolmetin.mp. or Tolmetin/ 1451 

20 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 91620 

21 limit 20 to (english language and humans) 37162 

22 limit 21 to yr="2016 -Current" 4569 

23 limit 22 to (clinical trial, phase iii or guideline or meta analysis or practice guideline or "systematic review") 275 

 
 
Appendix 4: Key Inclusion Criteria  
 

Population  Patients with pain and/or inflammation 

Intervention  Non-steroidal anti-inflammatories 

Comparator  Placebo or active treatment comparison 

Outcomes  Pain relief, improvement in function, improvement in disability 

Timing  Onset of pain  

Setting  Outpatient 

 
Appendix 5: Prior Authorization Criteria 
 

Analgesics, Non-Steroidal Anti-Inflammatory Drugs 
 
Goal(s): 

 To ensure that non-preferred NSAIDs are used for conditions funded by the OHP. 

 Restrict ketorolac to short-term use (5-day supply every 60 days) per the FDA black boxed warning. 
 
Length of Authorization:  

 Up to 12 months 
 
Requires PA: 

 Non-preferred NSAIDs. 
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 Ketorolac: Maximum of one claim per 60 days, with a maximum 20 tablets/5-day supply or 126 mg/day for nasal spray (maximum 5-
day combined duration of treatment every 60 days). 

 
Preferred Alternatives:   

 Current PMPDP preferred drug list per OAR 410-121-0030 at www.orpdl.org 

 Searchable site for Oregon FFS Drug Class listed at www.orpdl.org/drugs/ 
 

Approval Criteria 

1. What diagnosis is being treated? Record ICD10 code. 

2. Is the diagnosis funded by the Oregon Health Plan?  Yes: Go to #3 No: Pass to RPh. Deny; not 
funded by the OHP 

3. Is this a request for ketorolac, new or continuation of 
current therapy (i.e. filled prescription within prior 90 days)? 
Verify via pharmacy claims. 

Yes: Document prior therapy in 
PA record. Go to #4. 

No: Go to #5 

4. Is request for more than a 5-day supply of ketorolac within 
60 days (200 mg total over 5 days for tablets, 630 mg total 
over 5 days for the nasal spray)? 

Yes: Pass to RPh. Deny; 
medical appropriateness.  

No: Go to #5 

5. Will the prescriber consider switching to a preferred 
product?  
 
Message: 

 Preferred products do not require PA. 

 Preferred products are evidence-based and reviewed for 
comparative effectiveness & safety by the Pharmacy and 
Therapeutics (P&T) Committee. 

Yes: Inform prescriber of 
covered alternatives in class.   

No: Approve for up to 12 
months. 

 
P&T Review:  2/21 (KS), 3/16 (MH); 11/14; 9/13; 2/12; 9/09; 2/06      
Implementation:   1/1/15, 1/1/14, 5/14/12, 1/1/10 

http://www.orpdl.org/
http://www.orpdl.org/drugs/

