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Abstract: Goals for the management of osteoarthritis (OA) emphasize pain relief, reduction 

of inflammation, and improvement in functioning. Among pharmacological pain management 

interventions, nonsteroidal anti-inflammatory drugs (NSAIDs) are frequently recommended 

as the most effective treatment option for OA. However, the use of traditional oral NSAIDs is 

associated with risk of serious adverse events involving the gastrointestinal, cardiovascular, and 

renal systems. Topical NSAIDs are an alternative with well-established tolerability and efficacy 

in the treatment of OA of the knee or hand. While the management of OA pain is evolving 

toward the more widespread use of topical NSAIDs, some OA management guidelines have 

yet to incorporate these agents in their recommendations. This review examines the efficacy 

and tolerability of topical NSAIDs, their current placement in OA management guidelines, and 

their potential role in enabling pain specialists to provide individualized care for their patients 

with OA.
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Introduction
Osteoarthritis (OA), the most common form of arthritis, conservatively affects 

27 million adults in the USA based on 2005 population data.1 As many as one in 

two adults may develop symptomatic OA of the knee by age 85; however, among 

obese adults, the lifetime risk of developing OA increases to two in three.2 OA of the 

knee is one of the top five causes of disability, with 80% of patients with the condi-

tion experiencing some degree of movement limitation affecting activities of daily 

living.3 Treatment options for OA include both pharmacologic and non-pharmacologic 

modalities. Non-pharmacologic modalities, such as exercise and weight-management 

programs, have been shown to be effective for overweight and obese patients experi-

encing OA in weight-bearing joints and should be utilized in conjunction with other 

therapies if possible.4–7 Pharmacologic options, including orally administered acet-

aminophen and nonsteroidal anti-inflammatory drugs (NSAIDs), are the most com-

monly utilized pharmacological options for OA. However, the risk of adverse events 

(AEs) with the administration of higher doses or prolonged treatment with these drugs 

can limit their use in some patients, particularly the elderly and those with existing 

hepatic, gastrointestinal, cardiovascular, and renal conditions.8,9

There are multiple approaches that can help in mitigating these risks while 

providing safe and effective treatment. One option is to combine analgesics with 

different mechanisms of action to allow for the utilization of lower doses of each 
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active ingredient.10 For example, combining an NSAID 

(eg, etodolac or ibuprofen) with acetaminophen has been 

shown to effectively alleviate OA symptoms.11–13 Yet, for 

some of the risks associated with systemically administered 

agents, such as risk of cardiovascular events, it is not clear 

if they are dose dependent in nature. Consequently, patients 

may be at risk of AEs even at low doses.14,15

Another option to mitigate the risk of orally administered 

therapy is to provide the medication locally, thus bypassing 

the systemic system and limiting hepatic, gastrointestinal, 

cardiovascular, and renal AEs. Topical NSAIDs have only 

recently become available in the USA, but they have his-

torically been more commonly utilized in other parts of the 

world. These agents are applied directly to the affected area, 

which limits their systemic exposure compared with oral 

NSAIDs. This review will examine the efficacy and safety of 

topical NSAIDs and their evolving role in OA management 

guidelines, as well as their potential for assisting pain special-

ists in providing individualized care for patients with OA.

The limitations of oral NSAIDs
NSAIDs, such as ibuprofen and naproxen, are frequently rec-

ommended as effective treatment options for OA. However, 

this therapy class poses a risk of serious drug interactions in 

patients also taking warfarin, and regular use of NSAIDs may 

reduce the cardioprotective effects of daily low-dose aspirin 

therapy.16–18 Additionally, oral NSAIDs are associated with an 

increased risk of potentially serious gastrointestinal, cardio-

vascular, and renal AEs, with the level of risk dependent on 

patient age and the dose and duration of NSAID use.19–28

One study found that more than 40% of oral NSAID users 

are at high risk for cardiovascular AEs.29 This same study also 

suggested that more than 85% of oral NSAID users are at 

significant risk for gastrointestinal AEs.29 The gastrointestinal 

AEs resulting from oral NSAID use are often asymptomatic 

and thus unrecognized by patients and providers until they 

become clinically significant.30 This may explain, at least in 

part, the bleeding, perforation, and obstruction events that 

occur in 1%–2% of patients who use oral NSAIDs.30 Because 

this risk of gastrointestinal AEs exists, OA treatment guide-

lines recommend that oral NSAIDs be used at the lowest 

effective dose for the shortest duration possible.31,32

Limiting systemic exposure  
through the use of topical NSAIDs
One option for providing effective pain relief while poten-

tially avoiding some of the more serious systemic AEs 

associated with oral NSAID use is the topical application of 

an NSAID.33 Topically applied NSAIDs are formulated to 

penetrate the ∼10 µm-thick stratum corneum (the outermost 

layer of skin) and the underlying epidermal layer.34 Because 

the stratum corneum is lipophilic and the epidermal layer is 

aqueous, topical NSAID formulations must be both hydro-

philic and lipophilic, or contain a penetration enhancer to 

help the applied formulation permeate the skin in effective 

concentrations.34 In vitro studies demonstrate that topical 

NSAID formulations with a higher degree of skin perme-

ability are associated with more potent effects.35 As such, 

penetration enhancers, such as alcohols, propylene glycol, 

dimethyl sulfoxide, and water, have been used in topical 

NSAID formulations to increase permeability and provide 

more medication to the site of action.34,36

Studies in animals have found that the type of penetra-

tion enhancer used in a topical NSAID formulation influ-

ences permeability. For example, the permeability rate of 

diclofenac sodium across rat skin in vitro is significantly 

greater with a microemulsion containing dimethyl sulfoxide 

than with the microemulsion alone, and is significantly lower 

with a gel.37 Consistent with the in vitro permeability results, 

the in vivo anti-inflammatory effect of topically applied 

diclofenac sodium in rats is more pronounced using a 

microemulsion-based formulation (with or without dimethyl 

sulfoxide) than with a gel.37

All topical NSAID formulations – regardless of dosage 

form, molecular salt used in the formulation, use of carrier-

mediated transport, or penetration-enhancement method 

used – penetrate the synovial fluid in addition to the super-

ficial joints,38,39 which likely contributes to the efficacy of 

these agents. In addition, topical NSAIDs may offer improved 

safety compared with oral formulations because target-site 

application is associated with lower systemic drug concentra-

tions, typically ,10% of those obtained after oral NSAID 

administration.38,40–42

NSAIDs are categorized as being either nonselective 

cyclooxygenase (COX) inhibitors or selective inhibitors of 

COX-2.38 Like oral NSAIDs, the inhibition of COX by topi-

cal NSAIDs reduces the synthesis of prostaglandin, which 

is involved in pain, vasodilation, and decreased sensitivity 

of blood vessels to bradykinin and histamine.43 In fact, the 

topical administration of NSAIDs results in concentrations 

in the tissue and synovial fluid that are sufficient to inhibit 

50% of enzyme activity for prostaglandin synthesis, although 

there can be considerable variability in this rate.38

Additional benefits of topical NSAID application over 

oral administration include the elimination of first-pass 

metabolism, the potential for better patient adherence to 
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treatment due to fewer AEs, and a decreased potential for 

drug–drug interactions – a benefit that may be especially 

important in elderly patients with OA who often have 

multiple comorbidities and receive treatment with multiple 

drugs.36,38,44 Data collected in the European Union suggest 

that the reduced cardiovascular and gastrointestinal AEs 

observed with the use of topical NSAIDs may also result in 

long-term cost savings over oral NSAIDs by reducing the 

need to use concomitant cardiovascular- and gastrointestinal-

protective agents.45

Efficacy of topical NSAIDs  
in relieving OA pain
NSAIDs that are available in topical formulations include 

ketoprofen, diclofenac, ibuprofen, eltenac, felbinac, 

and piroxicam, all of which have been available in the 

European Union for more than a decade.36,46 Among the 

topical NSAIDs, topical diclofenac, available as a spray, 

gel, patch, bio-adhesive plaster, or lotion, has been most 

extensively tested against placebo in the treatment of OA-

related pain.39,41,47

Only two topical diclofenac formulations have been 

approved in the USA for the treatment of OA: diclofenac 

sodium 1% topical gel (Endo Pharmaceuticals Inc., Chadds 

Ford, PA, USA; 2007)48 and diclofenac sodium 1.5% topical 

solution (Mallinckrodt Inc, Hazelwood, MO, USA; 2009).49 

A third topical diclofenac formulation, diclofenac epolamine 

1.3% topical patch (King Pharmaceuticals Inc, Bristol, TN, 

USA; 2008), has been approved in the USA for the treatment 

of pain due to minor strains, sprains, and contusions,50 but 

it has not received approval for the treatment of OA. These 

three topical diclofenac formulations differ in the penetra-

tion enhancer utilized, dosage form, and degree of systemic 

absorption (Table 1).36,48–51

Several systematic reviews have compared the short-

term (2–4 weeks) effects of topical NSAIDs with those of 

placebo and consistently demonstrated statistically significant 

improvements in pain at 2  weeks, beyond what could be 

attributed to rubbing alone.46,52 Mason et  al conducted a 

meta-analysis of data from 14 randomized, double-blind, 

placebo-controlled trials involving nearly 600 patients  

with OA of the knee; compared with placebo, the relative 

benefit of topical NSAIDs was 2.0 (95% confidence interval 

[CI], 1.6–2.6).46 Lin et al conducted an independent meta-

analysis and reported that topical NSAIDs were superior to 

placebo in relieving pain due to OA in the first 2 weeks of 

treatment, but not in weeks 3 and 4.52 For weeks 1 and 2, 

the effect sizes observed in this study were 0.41 (95% CI, 

0.16–0.66) and 0.40 (0.15–0.65), respectively. Likewise, topi-

cal NSAIDs produced a greater improvement in functioning 

in weeks 1 and 2 but not in weeks 3 and 4, when compared 

with placebo.52

More recently, Barthel et al conducted a 12-week, ran-

domized, double-blind, vehicle-controlled, parallel-group, 

multicenter trial of diclofenac sodium 1% topical gel in 

492 patients with OA of the knee and found that diclofenac 

sodium topical gel was superior to a vehicle control, in reduc-

ing pain scores (−5.0 versus (vs) −4.0, respectively; P=0.01) 

and improving functioning (−15.0 vs −10.9, respectively; 

P=0.001) and patient global disease ratings (−27.0 vs −18.2, 

respectively; P,0.001) throughout the study period.53 In a 

12-week, randomized, vehicle-controlled, multicenter trial 

conducted with diclofenac sodium 1.5% topical solution 

in 326 patients with OA of the knee, Roth and Shainhouse 

found greater improvements in pain (−5.9 vs −4.3; P,0.005), 

physical function (−15.4 vs −10.1; P,0.005), patient 

global assessment (−1.3 vs −0.9; P,0.005), and stiffness 

(−1.8 vs −1.3; P,0.01) among patients who received 

diclofenac sodium 1.5% topical solution than among those 

who received a vehicle control, respectively.54 In a 2-week, 

randomized, double-blind, placebo-controlled trial conducted 

by Brühlmann and Michel with diclofenac epolamine 1.3% 

topical patch in 103 patients with OA of the knee, a significant 

difference in favor of the topical diclofenac patch in the two 

Table 1 Topical nonsteroidal anti-inflammatory drug formulations currently approved for use by prescription in the USA

Molecular salt Formulation Main penetration  
enhancer(s)

Dosage Peak plasma concentration

Diclofenac sodium 1% gel Isopropyl alcohol,  
propylene glycol, water

2 g (elbow, wrist, hand) or 4 g  
(knee, ankle, foot), 4× daily

15.0±7.3 ng/mL (4 g, 4× daily, 7 d) 
53.8±32.0 ng/mL (12 g, 4× daily, 7 d)

Diclofenac sodium 1.5% w/w  
topical solution

45.5% w/w dimethyl  
sulfoxide

40 drops, 4× daily 8.1±5.9 ng/mL (80 drops, 1×)  
19.4±9.3 ng/mL (80 drops, 4× daily, 7 d)

Diclofenac epolamine Patch Nonea One 180 mg patch, 2× daily 1.3–8.8 ng/mL (1 patch, 2× daily, 5 d)

Notes: aDiclofenac epolamine, in contrast to diclofenac sodium, is sufficiently lipophilic to not require a penetration enhancer.51

This table is based on data provided in Barkin,36 with additional data from Herndon51 and the prescribing information for each product.48–50

Abbreviations: d, days; w/w, weight per weight.
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primary outcome measures (ie, the Lequesne Algofunctional 

Index and spontaneous pain scores) was observed beginning 

on day 4 and extended to day 14.55

Only two clinical trials have directly compared the 

efficacy of topical diclofenac with that of oral diclofenac. 

A 12-week, randomized, double-blind, double-dummy, 

controlled, multicenter trial conducted in 775 patients with 

OA of the knee by Simon et al comparing diclofenac sodium 

1.5% topical solution with placebo, a dimethyl sulfoxide 

vehicle, oral diclofenac, and the combination of the topical 

diclofenac solution and oral diclofenac demonstrated that 

diclofenac sodium 1.5% topical solution was superior to both 

placebo and the dimethyl sulfoxide vehicle in reducing pain 

(P,0.05) and improving function (P,0.05). In addition, 

diclofenac sodium 1.5% topical solution was superior to 

placebo and the vehicle control in scores on patient overall 

health assessment (P,0.05) at the end of the study period.56 

No significant difference was found between diclofenac 

sodium 1.5% topical solution and oral diclofenac in pain 

(−6.0 vs −6.4, respectively; P=0.429) or physical functioning 

(−15.8 vs −17.5, respectively; P=0.319), and the combination 

of topical and oral diclofenac did not produce greater effects 

than oral diclofenac alone.56

Tugwell et al also demonstrated in a randomized, double-

blind, multicenter trial of 622 patients with OA of the knee 

that the efficacy of diclofenac sodium 1.5% topical solution 

provided equivalent degrees of improvement in pain relief 

compared with oral diclofenac (44% vs 49%, respectively; 

P=0.23).57 This evidence is further supported by a recent 

Cochrane Database review, which demonstrated that 

topical NSAID formulations, particularly those that utilize 

diclofenac, produce consistent efficacy comparable with 

oral NSAIDs for the treatment of chronic musculoskeletal 

pain.58

Safety profile of topical NSAIDs
The safety of topical NSAIDs has been evaluated in clinical 

trials, pooled analyses, and systematic reviews. A systematic 

review conducted by Makris et al identified 16 randomized, 

controlled trials that evaluated the AEs associated with topi-

cal or oral NSAIDs in older adults (mean age, 60–67 years) 

with OA;59 in both topical and oral NSAID groups, gastro-

intestinal complaints and headache were the most frequently 

reported systemic AEs. Anemia, liver function changes, renal 

abnormalities, and “severe” gastrointestinal AEs were more 

frequent among oral NSAID users (Table 2).58,59 In addition, 

based on an independent review of 19 randomized, double-

blind, controlled trials that evaluated the use of topical 

diclofenac formulations for treating OA and soft-tissue 

injuries/disorders, Zacher et al concluded that the safety and 

tolerability profiles of topical diclofenac were deemed fair 

to excellent in the vast majority of patients.60 The primary 

tolerability issues seen with these formulations involved 

dermatological reactions (eg, rash).

In a double-blind, randomized, multicenter clinical 

trial, Zacher et al found that diclofenac sodium 1% topi-

cal gel was at least as effective in reducing pain as oral 

ibuprofen in OA of the hand, with the gel demonstrating a 

reduced rate of gastrointestinal AEs.61 A pooled analysis 

of data conducted by Baraf et  al from five randomized, 

double-blind, placebo-controlled trials of OA of the knee 

or hand found that in comparison with placebo, treatment 

with diclofenac sodium 1% topical gel resulted in a similar 

frequency of AEs in patients $65 years of age compared 

with younger patients.62 A post hoc analysis63 that was 

Table 2 Systemic adverse events among randomized controlled 
trials

Adverse  
effect

Treatment group/drug administrationa 
(range, %)

Topical Oral Vehicleb Placebo
Upper GI NOS 10.3 8.5 – –
GI NOS 2.6–4.8 0.8–13.4 – 7.3
Abdominal pain 1.4–12.0 3.0–22.0 0.9–3.1 0.6–2.4
Dyspepsia 0.7–15.0 3.0–26.0 0.9–5.0 0.8–6.0
Gastritis 0.9–2.2 0.0 0.0 0.0–2.4
Nausea 0.0–8.0 2.0–13.0 0.6–5.6 0.0
Diarrhea 0.0–9.0 1.5–17.0 0.0–2.0 0.0–4.0
Constipation 0.9–8.0 0.0–10.0 0.6–1.0 1.0
GI bleedc 0.0–1.0 0.0–2.0 0.0–1.2 0.0
Halitosis 0.0–5.0 0.3 0.0–1.2 0.0
Liver function  

abnormality
0.0–6.9 7.9–19.6 1.3–5.3 0.6–4.2

Renal  
abnormalityd

0.0–7.6 7.2–10.0 6.0 0.0–5.7

Change  
in hemoglobin

0.0–2.1 5.8–10.0 3.3 4.9

Respiratory  
disordere

0.0–3.2 2.0–5.3 0.5–2.5 3.8

CNS NOS 6.0–9.5 6.8–7.3 – 4.9
Dizziness 0.6–1.2 4.0 0.0 –
Vertigo 0.0–1.0 – – –
Headache 5.0–17.5 6.0–17.2 4.3–13.0 11.5

Notes: aThe studies from which these numbers were retrieved were heterogeneous 
and were included as part of a review of the literature rather than a meta-analysis;59 
bvehicle contains dimethyl sulfoxide and pluronic lecithin organogel base, or isopropyl 
alcohol, propylene glycol, cocoyl caprylocaprate, mineral oil, ammonia solution, perfume 
cream 45/3, Carbomer® 980, polyoxyl 20 cetostearyl ether, and purified water; cGI bleed 
includes melena and rectal hemorrhage; dpercentage of patients changing from normal to 
abnormal creatinine clearance (mL/min); erespiratory disorder includes asthma, cough, 
and dyspnea.
Copyright © 2010. The Journal of Rheumatology. Reproduced with permis
sion of Makris  UE, Kohler MJ, Fraenkel L. Adverse effects of topical nonsteroidal 
antiinflammatory drugs in older adults with osteoarthritis: a systematic literature 
review. J Rheumatol. 2010;37(6):1236–1243.59

Abbreviations: CNS, central nervous system; GI, gastrointestinal; NOS, not 
otherwise specified.
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conducted to assess the longer-term safety of diclofenac 

sodium 1% gel suggests that patients $65 years of age 

do not have a greater risk of experiencing AEs than those 

who are ,65 years of age. Additionally, the overall rate 

of AEs and the subset of AEs involving the gastrointesti-

nal system were not affected by the presence of medical 

comorbidities; however, patients with cardiovascular or 

cerebrovascular comorbidities were more likely to experi-

ence cardiovascular-related AEs.63

Tugwell et  al found a decrease in the incidence of 

gastrointestinal AEs and abnormal liver test function after 

diclofenac sodium 1.5% topical solution administration 

for treatment of OA of the knee when compared with oral 

diclofenac.57 Simon et al found that the incidence of gastro-

intestinal AEs after treatment with diclofenac sodium 1.5% 

topical solution for OA of the knee was no greater than the 

rate observed after treatment with placebo and was lower 

than the rate seen following treatment with oral diclofenac.56 

This same study showed that the incidence of cardiovascular 

AEs was rare and did not differ among the treatment groups, 

but abnormal liver function tests were more common after 

treatment with oral diclofenac.56

A pooled safety analysis of data from two trials on OA of 

the knee conducted by Roth and Fuller similarly found that 

gastrointestinal AEs and abnormal liver and renal function 

tests were more common after treatment with oral diclofenac 

than with diclofenac sodium 1.5% topical solution, but the 

incidence of cardiovascular AEs was low and did not differ 

significantly between the groups.64

In the majority of these studies, application-site-related 

AEs were more common following use of topical diclofenac 

than after administration of placebo or oral NSAIDs, although 

the AEs resulting from topical diclofenac use were generally 

tolerable (Table 2).56,57,59,62,64

The status of OA treatment 
guidelines
Given the proven eff icacy and tolerability of topical 

NSAIDs, they are now included in a number of interna-

tional guidelines for the treatment of patients with OA of 

the hand or knee (Table 3).65–67 Some treatment guidelines 

have further recommended that topical NSAIDs be consid-

ered for use before oral analgesics. For example, guidelines 

from the National Institute for Health and Clinical Excel-

lence recommend that topical NSAIDs be used before oral 

NSAIDs, COX-2 selective inhibitors, or opioids.68,69 The 

European League Against Rheumatism considers topical 

NSAIDs safe and efficacious in the treatment of OA of 

the knee, but it does not give specific recommendations.70 

For the treatment of OA of the hand, the European League 

Against Rheumatism recommends topical treatments over 

systemic treatments.31 The Osteoarthritis Research Society 

International recommends the use of topical NSAIDs in 

patients who are unresponsive to first-line treatment with 

acetaminophen.32

Before 2007, when topical NSAID formulations received 

approval by the US Food and Drug Administration, topical 

NSAIDs were not included in US treatment guidelines for 

OA, in contrast with European Union guidelines. However, 

after US Food and Drug Administration approval of topical 

NSAIDs, the American Academy of Orthopaedic Surgeons 

updated its recommendations to strongly recommend oral or 

topical NSAIDs as first-line therapy for all patients with OA 

of the knee.67,71 The most recent guidelines from the American 

Table 3 Recommendations for topical analgesics in OA treatment guidelines

Guideline Recommendation(s)

AAOS Knee OA: strong recommendation to use oral or topical NSAIDs or tramadol
ACR Hand OA: topical capsaicin, topical NSAIDs (including trolamine salicylate), oral NSAIDs (including COX-2 inhibitors), or tramadol 

should be considered 
Knee OA: acetaminophen, oral or topical NSAIDs, tramadol, or intra-articular corticosteroid injections should be considered 
Hand or knee OA: for patients aged 75 years or older, topical NSAIDs, rather than oral NSAIDs, are recommended

AGS Localized, non-neuropathic, persistent pain: all patients may be candidates for topical NSAIDs
EULAR Hand OA: topical treatments are preferred over systemic treatments, especially for mild to moderate pain and when only a few 

joints are affected 
Knee OA: topical NSAIDs and capsaicin have clinical efficacy and are safe

NICE Knee or hand OA: topical NSAIDs should be considered for pain relief in addition to core treatment. Topical NSAIDs and/or 
acetaminophen should be considered ahead of oral NSAIDs, COX-2 inhibitors, or opioids

OARSI Knee OA: topical NSAIDs and capsaicin may be considered as adjunctives or alternatives to oral analgesics or anti-inflammatory 
agents

Note: Copyright © 2011. Springer Healthcare. Adapted with permission of Altman RD, Barthel HR. Topical therapies for osteoarthritis. Drugs. 2011;71(10):1259–1279.65  
Additional data from Hochberg et al and AAOS.66–67

Abbreviations: AAOS, American Association of Orthopaedic Surgeons; ACR, American College of Rheumatology; AGS, American Geriatric Society; COX, cyclooxygenase; 
EULAR, European League Against Rheumatism; NICE, National Institute for Health and Clinical Excellence; NSAID, nonsteroidal anti-inflammatory drug; OA, osteoarthritis; 
OARSI, Osteoarthritis Research Society International.
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Geriatric Society also recommend the use of topical 

analgesics in all patients with localized non-neuropathic 

pain.72 The American Pain Society’s most recent guidelines 

on OA are from 2002;73 therefore, recommendations regard-

ing the use of topical NSAIDs are currently unavailable from 

the American Pain Society.

In 2012, the American College of Rheumatology updated 

its recommendations to conditionally recommend that patients 

with OA of the hand be treated with either topical or oral 

NSAIDs, topical capsaicin, or tramadol.66 For the treatment of 

OA of the knee, the new American College of Rheumatology 

guidelines conditionally recommend the use of acetamino-

phen, oral or topical NSAIDs, tramadol, or intra-articular 

corticosteroid injections. Further, the American College of 

Rheumatology guidelines recommend that elderly individuals 

over the age of 75 years who are in need of an NSAID should 

be treated with topical, rather than oral, NSAIDs.66

Countries in the European Union have been using topical 

NSAIDs for more than a decade, while the USA has only 

recently approved their use for the treatment of OA. As both 

the amount of data related to the increased risks associ-

ated with oral NSAIDs and the clinical experience with 

topical NSAIDs continue to increase, clinical management 

guidelines can quickly become out of date if not updated 

frequently. Attempting to understand the human condition of 

pain requires a pluralistic approach that incorporates data to 

create a true “world literature” that supports global remedies 

for pain.74 As medicine becomes increasingly globalized, 

international clinical guidelines for the management of OA 

that deliver consistent diagnostic and treatment approaches 

are becoming increasingly important to pain specialists in the 

European Union, the USA, and around the world.

Conclusion
Although highly effective for relieving pain, oral nonselec-

tive NSAIDs are associated with serious AEs;20–26 however, 

this risk may be reduced with the use of topical NSAID 

formulations. It is important that pain specialists are aware 

of changes in recommendations for use of oral and topical 

NSAIDs, based on recent OA guidelines. Topical NSAIDs 

provide a well-tolerated alternative approach to achieving 

pain relief with minimal risk of serious AEs. In patients 

with OA, topical NSAIDs have been shown to have supe-

rior efficacy compared with placebo and equivalent efficacy 

compared with oral NSAIDs, with no increase in the risk of 

serious AEs.46,52,58 These data suggest that the reduced inci-

dence of cardiovascular and gastrointestinal AEs observed 

with the use of topical NSAIDs may make them useful in 

patients who are at high risk.

Optimal management of the pain associated with OA 

requires awareness and selection of the pharmacologic treat-

ments and non-pharmacologic interventions that best meet 

a given patient’s needs. For patients with OA of the knee 

or hand, the elderly, or those with certain comorbidities, topi-

cal NSAIDs may be the most effective tool for pain manage-

ment, particularly because of the lower risk of gastrointestinal 

and cardiovascular AEs. The recommendations included in 

the newly updated American College of Rheumatology  treat-

ment guidelines regarding the use of topical NSAIDs in the 

treatment of OA of the knee or hand and in the elderly will 

be helpful in guiding pain specialists around the world on 

best practices in OA treatment in this population.
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