
Evidence-based answers from the  
Family Physicians Inquiries Network

417MDEDGE.COM/FAMILYMEDICINE VOL 68, NO 7  |  SEPTEMBER 2019  |  THE JOURNAL OF FAMILY PRACTICE

CLINICAL INQUIRIES

Q Which oral nonopioid agents 
are most effective for OA pain?  

EVIDENCE-BASED ANSWER

A nonsteroidal anti-inflammatory  
 drugs (nsaids), when used at the 
maximum clinically effective dose, reduce 
osteoarthritis (OA) pain in large joints more 
effectively than either placebo or acetamin-
ophen (strength of recommendation [SOR]: 
A, network meta-analysis of randomized 
controlled trials [RCTs]). 

When ranked for efficacy, diclofenac 
150 mg/d was the most effective (SOR: A, 

network meta-analysis of RCTs). The selec-
tive COX-2 inhibitors, such as celecoxib, are 
not more effective at reducing pain than 
the nonselective NSAIDs (SOR: A, meta-
analysis of RCTs). Meloxicam is superior 
to placebo but marginally inferior to other 
NSAIDs (SOR: A, systematic review of RCTs).

Acetaminophen is no more effective 
than placebo (SOR: A, meta-analysis of 
RCTs).

Evidence summary
All NSAIDs at maximum clinical doses re-
duced large joint OA pain more effectively 
than placebo and acetaminophen based on 
data from a network meta-analysis of 129 
RCTs with 32,129 patients (TABLE 1).1 When 
various doses of NSAIDs are ranked for effi-
cacy based on their effect size compared to 
placebo, diclofenac 150 mg/d had the great-
est treatment effect, followed by ibuprofen 
2400 mg/d.2 Lower doses of NSAIDs—includ-
ing diclofenac 70 mg/d, naproxen 750 mg/d, 
and ibuprofen 1200 mg/d—were not statisti-
cally superior to placebo (TABLE 2).2 

❚ Selective vs nonselective. There was 
no statistical difference in pain relief be-
tween the selective COX-2 inhibitor celecoxib 
and the nonselective NSAIDs naproxen, di-
clofenac, and ibuprofen (TABLE 1).1

❚ Meloxicam. A systematic review of 
16 RCTs and 22,886 patients found that 
meloxicam reduced pain more effectively 
than placebo (10-point visual analogue scale 
[VAS] score pain difference of –6.8; 95% CI, 
–9.3 to –4.2) but was marginally less effective 
than other NSAIDs (VAS score pain differ-
ence of 1.7; 95% CI, 0.8 to 2.7).3

❚ Acetaminophen. Data from 6 RCTs 

involving 2083 adults with knee OA indi-
cate acetaminophen did not achieve clinical 
significance compared to placebo (TABLE 1).1 
Another meta-analysis of 5 RCTs involv-
ing 1741 patients with hip or knee OA also 
demonstrated that acetaminophen failed to 
achieve a clinically significant effect on pain, 
defined as a reduction of 9 mm on a 0 to 100 
mm VAS (–3.7; 95% CI, –5.5 to –1.9).4 Another 
network meta-analysis of 6 RCTs including 
58,556 patients with knee or hip OA, with the 
primary outcome of pain (using a hierarchy 
of pain scores, with global pain score taking 
precedence) also found no clinically signifi-
cant difference between acetaminophen at 
the highest dose (4000 mg/d) and placebo 
(–0.17; 95% credible interval [CrI], –0.27 to 
–0.6).2

Recommendations
In a systematic review of mixed evidence-
based and expert opinion recommenda-
tions and guidelines on the management 
of OA, 10 of the 11 guidelines that included 
pharmacologic management recommended 
acetaminophen as a first-line agent, followed 
by topical NSAIDs, and then oral NSAIDs. 

CONTINUED

Benjamin Gilmer, MD, MS; 
Stephen Hulkower, MD 
UNC Health Sciences at  
MAHEC, Asheville, NC

Courtenay Gilmore  
Wilson, PharmD, BCPS, 
BCACP, CDE, CPP
UNC Health Sciences at  
MAHEC, Asheville, NC;  
Eshelman School of  
Pharmacy, University of  
North Carolina–Chapel Hill

Brittney Macdonald, MD
MAHEC Family Medicine 
Residency Program,  
Asheville, NC

Jonathan Pozner, MS4
University of North Carolina 
School of Medicine–Asheville

Sue Stigleman, MLS
Mountain Area Health  
Education Center,  
Asheville, NC

DEPUTY EDITOR

Rick Guthmann, MD, MPH
Advocate Illinois Masonic 
Family Medicine Residency, 
Chicago



418 THE JOURNAL OF FAMILY PRACTICE  |   SEPTEMBER 2019  |   VOL 68, NO 7

CLINICAL INQUIRIES

The exception is the most recent American 
Academy of Orthopaedic Surgeons guideline, 
which continues to recommend NSAIDs but 
is now unable to recommend for or against 
acetaminophen.5                  JFP
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TABLE 1

Effect sizesa of acetaminophen and NSAIDs for OA pain1

Acetaminophen 
(95% CrI)

Celecoxib  
(95% CrI)

Naproxen  
(95% CrI)

Ibuprofen  
(95% CrI)

Diclofenac  
(95% CrI)

Placebo 0.18 (0.04 to 0.33) 0.33 (0.25 to 
0.42)b

0.38 (0.27 to 
0.49)b

0.44 (0.25 to 
0.63)b

0.52 (0.34 to 0.69)b

Acetaminophen 0.15 (0.00 to 
0.30)

0.20 (0.03 to 
0.37)b

0.26 (0.05 to 
0.47)b

0.33 (0.12 to 0.54)b

Celecoxib 0.05 (–0.08 to 
0.17)

0.11 (–0.10 to 
0.31)

0.18 (–0.01 to 0.37)

Naproxen 0.06 (–0.15 to 
0.27)

0.13 (–0.07 to 0.33)

Ibuprofen 0.07 (–0.17 to 0.32)

CrI, credible interval; OA, osteoarthritis.
a Hedges’ g effect sizes as translated from different pain scales used in studies.
b Met criteria for clinically significant improvement.

TABLE 2

How different NSAIDs comparea   
to placebo for OA pain2

NSAID (mg/d) Effect size (95% CrI)

Diclofenac 

    70 

    150 

–0.26 (–0.63 to 0.12)

–0.57 (–0.69 to –0.45)b

Celecoxib 

    100 

    400 

–0.14 (–0.29 to –0.01)

–0.32 (–0.46 to –0.18)

Naproxen 

    750 

    1000 

–0.05 (–0.43 to 0.33)

–0.40 (–0.48 to –0.33)b

Ibuprofen 

    1200 

    2400 

–0.30 (–0.86 to 0.25)

–0.42 (–0.55 to –0.30)b

CrI, credible interval; NSAID, nonsteroidal anti-inflammatory drug; 
OA, osteoarthritis.
a Differences on a 10-cm visual analogue scale as translated from 
different studies. 
b Clinically important difference.
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