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Abstract: Current treatment guidelines for the treatment of chronic pain associated with
osteoarthritis reflect the collective clinical knowledge of international experts in weighing
the benefits of pharmacologic therapy options while striving to minimize the negative effects
associated with them. Consideration of disease progression, pattern of flares, level of functional
impairment or disability, response to treatment, coexisting conditions such as cardiovascular
disease or gastrointestinal disorders, and concomitant prescription medication use should be
considered when creating a therapeutic plan for a patient with osteoarthritis. Although topical
nonsteroidal anti-inflammatory drugs historically have not been prevalent in many of the guidelines for osteoarthritis treatment, recent evidence-based medicine and new guidelines now support
their use as a viable option for the clinician seeking alternatives to typical oral formulations.
This article provides a qualitative review of these treatment guidelines and the emerging role
of topical nonsteroidal anti-inflammatory drugs as a therapy option for patients with localized
symptoms of osteoarthritis who may be at risk for oral nonsteroidal anti-inflammatory drugrelated serious adverse events.
Keywords: osteoarthritis, nonsteroidal anti-inflammatory drugs, guidelines, topical analgesics,
diclofenac

Osteoarthritis is the most common type of arthritis in the United States and poses an
estimated annual cost of more than $185 billion to the national health care system.1,2
This clinical disorder affects 33.6% of adults older than 65 years of age,1,3 and the
prevalence rate increases significantly with age.4 Osteoarthritis progresses over time
and may present with loss of articular cartilage, bone remodeling, and structural
atrophy in the affected joints, resulting in chronic pain, stiffness, and limits on
physical function.5 Clinical practice in the management of symptoms associated with
osteoarthritis incorporates a variety of nonpharmacologic approaches in addition to
pharmacologic therapeutic options, including the use of nonsteroidal anti-inflammatory
drugs (NSAIDs).
Since the approval of indomethacin in 1962, NSAIDs have become an established
form of treatment for chronic pain associated with osteoarthritis.6 Although effective,
oral formulations of these products have been associated with serious adverse gastrointestinal, cardiovascular, and renal events.6 Furthermore, older age can increase these
risks.7 When prescribing NSAIDs for the management of chronic pain associated with
osteoarthritis, clinicians must balance efficacy and safety when determining treatment,
particularly in older patients.
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Current guidelines for the treatment of chronic pain
associated with osteoarthritis reflect the collective clinical
knowledge of international experts in weighing the benefits
of pharmacologic therapy options while striving to minimize
the negative effects associated with them. Treatment guidelines include topical formulations of NSAIDs as a therapy
option for patients with localized symptoms of osteoarthritis
who may be at risk for oral NSAID-related serious adverse
events, such as older patients. This article provides a qualitative examination of several of these treatment guidelines
and reviews the emerging role of topical NSAIDs in the
osteoarthritis treatment landscape.

Guidelines
American Academy of Orthopaedic
Surgeons (AAOS)
In 2008, the AAOS released guidelines for the treatment
of osteoarthritis of the knee (Table 1).8 For patients suffering from chronic pain associated with osteoarthritis of
the knee, the AAOS recommends initially implementing
nonpharmacologic measures to provide pain relief, including physical therapy, low-impact or strengthening exercises,
patellar taping, and weight loss for overweight patients.
For patients who do not receive adequate pain relief through
these therapeutic options, the AAOS recommends the use of

acetaminophen (#4000 mg/day) or oral NSAIDs. However,
the guidelines note that patients who are at increased risk
for gastrointestinal adverse events should avoid the use of
oral NSAIDs. Risk factors include age 60 years or older,
preexisting comorbid medical conditions, history of peptic
ulcer disease or gastrointestinal bleeding, and concomitant
use of corticosteroids or anticoagulants.8 Patients who are
at increased risk for gastrointestinal adverse events should
receive acetaminophen, nonselective oral NSAIDs with
a gastroprotective agent, cyclooxygenase-2 inhibitors,
or topical NSAIDs. The AAOS asserts the statistically
significant improvements in pain relief, stiffness, and
physical function with topical NSAIDs while noting that
additional studies are required to establish clinical improvements.8 For short-term pain relief from osteoarthritis of
the knee, the AAOS suggests intra-articular corticosteroid
administration.

National Institute for Health
and Clinical Excellence (NICE)
The Europe-based NICE released guidelines in 2008 for the
care and management of adults with osteoarthritis (Table 1).9
NICE recommends an initial consideration of nonpharmacologic therapy to relieve pain, including patient education,
strengthening or aerobic exercise, manual physiotherapy, and

Table 1 Topical NSAIDs in clinical treatment guidelines for OA
Guideline

Treatment recommendation

American Academy of Orthopaedic
Surgeons, 20088

Knee OA: patients with symptomatic knee OA and increased risk for GI adverse events (age 60 years or
older, comorbid medical conditions, history of peptic ulcer disease or GI bleeding, and/or concomitant
use of corticosteroids or anticoagulants) should receive one of the following analgesics for pain
• acetaminophen (#4000 mg/day)
• topical NSAIDs
• nonselective oral NSAIDs plus gastroprotective agent
• COX-2 inhibitors
Hand or knee OA: acetaminophen or topical NSAIDs should be considered as first-line pharmacologic
therapy after nonpharmacologic therapy. Acetaminophen or topical NSAIDs should be considered
ahead of oral NSAIDs, COX-2 inhibitors, or opioids as first-line pharmacologic therapies
Hand OA: first-line pharmacologic therapy for hand OA should include one or more of the following
• topical NSAIDs, including trolamine salicylate
• oral NSAIDs, including COX-2 inhibitors
• topical capsaicin
• tramadol
Knee OA: first-line pharmacologic therapy for knee OA should include one of the following
• acetaminophen
• topical NSAIDs
• oral NSAIDs
• tramadol
• intra-articular corticosteroid injections
Patients aged 75 years or older with hand or knee OA should receive topical rather than oral
NSAIDs

National Institute for Health and Clinical
Excellence, 20089
American College of Rheumatology, 201210

Abbreviations: COX, cyclooxygenase; GI, gastrointestinal; NSAID, nonsteroidal anti-inflammatory drug; OA, osteoarthritis.
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weight loss for obese or overweight patients. For patients who
require further therapy, NICE recommends acetaminophen
or topical NSAIDs as first-line pharmacologic therapy for
osteoarthritis of the hand or knee. The organization cites
the decreased systemic absorption of the active ingredient with the use of topical formulations as the primary
reason for their place in the guidelines, as a factor that may
result in fewer systemic adverse events. Acetaminophen or
topical NSAIDs are recommended ahead of oral NSAIDs,
cyclooxygenase-2 inhibitors, or opioid medications as firstline pharmacologic therapies. NICE further suggests that
physicians consider an individual’s risk for adverse events,
including advanced age, before prescribing oral NSAIDs,
and that they coprescribe a proton pump inhibitor to avoid
gastrointestinal adverse events.

American College of Rheumatology
(ACR)
The ACR recently updated their guidelines using a systematic
literature review and a formal grading process involving
experts from numerous disciplines to develop evidencebased recommendations (Table 1).10 The 2012 guidelines
include both nonpharmacologic and pharmacologic recommendations for osteoarthritis of the hand, knee, and hip.
Nonpharmacologic therapy recommendations are similar
to those of AAOS and NICE and include exercise, weight
loss, and patient education. Pharmacologic therapy recommendations in the new guidelines place an increased
emphasis on the use of topical NSAIDs. For osteoarthritis
of the hand, the recommendations include topical NSAIDs,
topical capsaicin, oral NSAIDs, or tramadol as first-line
pharmacologic therapy. For osteoarthritis of the knee, the
ACR recommends acetaminophen, topical NSAIDs, oral
NSAIDs, tramadol, or intra-articular corticosteroid injections as first-line pharmacologic therapy. For patients aged
75 years or older with osteoarthritis of the hand or knee, the
ACR recommends the use of topical NSAIDs, rather than
oral NSAIDs. Acetaminophen, oral NSAIDs, tramadol, or
intra-articular corticosteroid injections are recommended
first-line pharmacologic therapies for osteoarthritis of the hip.
In contrast to the AAOS and NICE guidelines, the new ACR
guidelines do not comment on therapy options for patients
at high risk for oral NSAID-related gastrointestinal adverse
events; presumably, the recommendation for the use of topical versus oral NSAIDs in persons aged 75 years or older is
based, at least in part, on the established increased risk of oral
NSAID-related gastrointestinal and cardiovascular adverse
events among older persons.11
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Topical NSAID formulations
In addition to the potential decreased risk for systemic
adverse events, topical NSAIDs provide opportunities for
joint-targeted therapy. Elderly patients have been shown to
prefer topical NSAIDs, based on the perception that a lower
dose of the medication would be distributed throughout the
body and therefore may result in less toxicity.12 Topical
NSAIDs also can be compounded to customize treatments
for patients; however, the efficacy of compounded topical
treatments has not yet been widely studied.
Diclofenac is the only NSAID approved for topical use in
the United States. Available formulations are the diclofenac
epolamine topical patch 1.3%, diclofenac sodium topical
gel 1%, and diclofenac sodium topical solution 1.5% w/w;
however, only diclofenac sodium topical gel and diclofenac
sodium topical solution are specifically approved by the
United States Food and Drug Administration for the treatment of osteoarthritis.

Diclofenac sodium topical gel
Diclofenac sodium topical gel is approved for pain relief
from osteoarthritis of joints that are amenable to topical treatment, such as the knee or hand.13 Placebo-controlled trials
support the efficacy of diclofenac sodium topical gel in this
indication.14,15 A pooled analysis of 1426 patients with mild
to moderate osteoarthritis of the knee from three placebocontrolled studies showed that diclofenac sodium topical gel
demonstrated significantly better efficacy in comparison with
placebo. In general, application-site dermatitis was the most
common adverse event, and gastrointestinal adverse events
were rare.16 Although diclofenac sodium topical gel has been
well studied versus placebo, head-to-head comparisons with
oral diclofenac in the treatment of osteoarthritis of the knee
are lacking.

Diclofenac sodium topical solution
Diclofenac sodium topical solution, with the penetration
enhancer dimethyl sulfoxide, is approved for use in the
United States for the signs and symptoms of osteoarthritis
of the knee.17 In randomized, controlled studies of patients
with osteoarthritis of the knee, diclofenac sodium topical
solution demonstrated significantly better efficacy in pain
relief in comparison with placebo or dimethyl sulfoxide
vehicle. In addition, diclofenac sodium topical solution was
more effective in treating symptoms such as stiffness and in
improving physical function.18–21 Diclofenac sodium topical solution also has been shown to have efficacy similar to
that of oral NSAIDs.21,22 Overall, 6.5% of subjects receiving
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diclofenac sodium topical solution reported any digestive
system event, whereas 23.8% of patients on oral diclofenac
reported digestive events that ranged from abdominal pain
to diarrhea and nausea.21 A pooled analysis of data from
seven randomized, controlled trials in 1252 patients who
were treated with diclofenac sodium topical solution for
4–12 weeks for the management of osteoarthritis of the
hand or knee showed that dyspepsia was the most common
gastrointestinal reaction (diclofenac sodium topical solution
7.7%; placebo 2.9%). The most frequently reported gastrointestinal severe adverse reactions in the diclofenac sodium
topical solution group were dyspepsia (0.4%), nausea (0.4%),
upper abdominal pain (0.3%), breath odor (0.2%), diarrhea
(0.2%), and vomiting (0.2%).23

Other topical analgesics
Other topical treatments exist but have not been studied
as extensively as topical NSAIDs for use by patients with
osteoarthritis. The most commonly used is the lidocaine
patch, an adhesive patch formulated with 5% lidocaine and
typically used as a local anesthetic, which is applied to the
affected area for an analgesic effect.24 The lidocaine patch is
indicated for the treatment of pain associated with postherpetic neuralgia,24 and has been specifically studied in patients
with osteoarthritis.25 Less is known about the efficacy of some
over-the-counter options used for short-term relief; these
include topical products containing camphor, menthol, or
methyl salicylates. Without randomized, controlled trials in
osteoarthritis, it is unclear what effect these agents have.

Future direction
In determining treatment for patients with osteoarthritis,
individualized therapy is paramount. Consideration of
disease progression, pattern of flares, level of functional
impairment or disability, response to treatment, coexisting
conditions such as cardiovascular disease or gastrointestinal
disorders, and concomitant prescription medication use
should be considered when creating a therapeutic plan for a
patient with osteoarthritis.26 Although topical NSAIDs historically have not been prevalent in many of the guidelines
for osteoarthritis treatment, recent evidence-based medicine
and new guidelines now support their use as a viable option
for the clinician seeking alternatives to typical oral formulations, particularly for older patients and for patients with an
increased risk of oral NSAID-related gastrointestinal and
cardiovascular adverse events. A recent review of published
literature on the use of topical therapies for osteoarthritis likewise concluded that topical NSAIDs are safe and efficacious
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in the treatment of osteoarthritis.27 Although few studies
have directly compared the efficacy of topical versus oral
NSAIDs, the available evidence demonstrates comparable
efficacy.21,22 With an increase in products coming to market,
topical NSAIDs are emerging as an important therapeutic
alternative for patients with osteoarthritis.
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