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General PaPers

Topical nonsteroid anti-inflamatory drugs – 
indications, efficacy and safety

ABSTRACT
Topical Nonsteroid anti-inflammatory drugs are efficient for the treatment of acute and chronic pain in muscu-
lo-skeletal diseases. There clinical benefit is similar to the oral form of administration, but with significant less 
systemic adverse events. There are many forms of topical administration such as gels, cream, spray, patches. 
The newly topical patch of ibuprofen is an option. The mean level of ibuprofen delivered from the topical patch 
is consistent with the levels required for therapeutic relief and this dose is much lower that the dose required for 
oral dosing. Topical nonsteroid anti-inflammatory drugs are a good choice of pain relief for older patients and for 
patients with cardiovascular and gastrointestinal comorbidities.
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IntroductIon
nonsteroid anti-inflammatory drugs (nsaID) 

are used for the treatment of acute and chronic pain 
in inflammatory and degenerative rheumatic diseas-
es, as well as musculo-skeletal soft tissue injuries 
such as sprains. Their usefulness may be limited due 
to possible adverse events regarding cardiovascular, 
gastrointestinal and renal system. The topical for-
mula of nsaID opened the opportunity to obtain 
nsaID clinical benefits without systemic adverse 
events. This formula is marketed in europe for al-
most 20 years and topical nsaID are part of treat-
ment guidelines in europe as well as in United stat-
ed for osteoarthritis and pain management.

Efficacy of topical nSAId

similarly to oral nsaID, the topical  formula in-
duce analgesia, reduces local inflammation by inhib-
iting cyclooxigenase (COX) and leukotriene sys-
tems. Their efficacy depend on the nsaID 
pharmaceutical properties, product excipients and its 
absorption, and also the site of application (1). It 
should be kept in mind the layers of the skin and 
their properties. The superficial layer, stratum cor-

neum is a lipophilic one. The epiderma is predomi-
nant aquatic. Beneath these two layers are the basal 
membrane and the dermum. an efficient topical 
nsaID should be able to transverse all these layers, 
to be absorbed and to reach systemic circulation. so, 
it should be hydrophilic but also hydrophobic (2). 
The majority of studies that investigated topical 
nsaIDs efficacy were comparative studies using 
also the oral form of nsaIDs. The type of nsaID 
preparations approved nowadays are topical solu-
tions, gel, patch, cream, foam with different compo-
sitions and absorption rate, but the mean blood level 
that is reached is about 5% (3). 

There are several systemic reviews that proved 
the efficacy of topical nsaID in chronic musculo-
skeletal pain relief, but also in acute pain musculo-
skeletal pain, such as in sprains. There is an impor-
tant relative benefit after topical nsaID 
administration of 1.7 (95% CI, 1.5-1.9) in acute con-
ditions and 2.0 (95% CI, 1.5-2.7) in chronic muscu-
loskeletal diseases (4). similar results were men-
tioned in another analysis in patients with acute pain 
secondary to sprains, strains or sport injuried (5). In 
another meta-analyses, after 2 weeks of treatment 
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the relative benefit was 1.9 (95% CI, 1.7-2.2) in pa-
tients with chronic conditions and the mean treat-
ment response rate was 48% (1).

The efficacy of topical diclofenac (topical solu-
tion, gel, patch, spray) was shown in multiple stud-
ies. The majority of them included patients with 
knee osteoarthritis. It is clear now that topical ad-
ministration of diclofenac is similar to oral adminis-
tration regarding knee pain reduction (6). But com-
paring these two types of administration, the topical 
form does not interfere with plachetar aggregation 
and it inhibits in a lesser degree the activity of COX-
1 and COX-2. after topical administration the sys-
temic exposure is 5 to 7 times lower than the oral 
exposure of diclofenac (7).

There are extensive clinical trials that showed 
ibuprofen efficacy in different local formulations 
such as cream, gel, spray and patch. The first studies 
included patients with osteoarthritis. Using gel for-
mula, the relative bioavailability of ibuprofen after 
administration of 500 mg in 5% gel was 22%, with 
the time to peak concentrations was about 2.4 hours 
(8). regarding topical patch, the mean level of ibu-
profen delivered from the patch was 32.2mg per day 
during a 5-day period. The systemic absorption of 
ibuprofen from a 200-mg patch is low and the levels 
of ibuprofen leaving the patch during a 24-hour ex-
posure are consistent with the levels required for 
therapeutic relief. Pain relief with ibuprofen patch is 
achieved at doses much lower than those required 
for oral dosing (9).

similar results were obtained for ketoprofen (3). 
as much as 63% of the patients benefit form topical 
ketoprofen. The majority of the studies included pa-
tients with knee osteoarthritis. Other nsaID ap-
proved for topical usage are felbinac, piroxicam, 
nimesulide, etoricoxib (3). 

Safety and tolerability of topical nSAId

The available evidence suggests that currently 
available formulations of topical nsaIDs have gen-
erally similar safety profile. The majority of the 
studies that evaluated topical nsaIDs efficacy com-
pared this form of administration to the oral form. 
Their efficacy is similar, but the incidence of adverse 
events is significantly lower and this is very impor-
tant in clinical practice. The overall results suggest 
that topical administration of nsaIDs has a good 
safety profile (10,11). Topical nsaID are associated 
with lower risk of gastrointestinal complications 

such as bleeding or perforation (12–14), renal toxic-
ity (13), cardiovascular adverse events (4,5,13). The 
most frequent adverse events reported were related 
to skin reactions (3). In studies comparing topical 
diclofenac versus placebo, local skin dryness and 
skin irritation were frequently found (6). When com-
paring the oral form of administration versus the 
topical one, there were cases reported with increase 
of liver enzymes, creatinine and decrease in the level 
of hemoglobin in patients with oral form of adminis-
tration (6). 

Many topical formulations contain dimethyl sulf-
oxide (DMsO) as a penetration enhancer. DMsO 
may be the cause of some adverse events such as 
minor erythema, pruritus and burning as a result of 
possible vasodilation. They are reversible after treat-
ment discontinuation (1). DMsO may induce hyper-
sensitivity reactions due to histamine release, neu-
ropathy and chest pain (1). It seems that the highest 
incidence for contact allergy is with topical ketopro-
fen when it was compared to other nsaID such as 
naproxen, piroxicam, diclofenac and others (15). 
also, topical ketoprofen is associated with photoal-
lergy (10). The newly approved ibuprofen in the 
form of plaster was shown to be well tolerated with 
low irritancy (16).

clinical utility

Hand osteoarthritis is a very common musculo-
skeletal disease with high prevalence with increas-
ing age. In the newly published 2018 eUlar rec-
ommendations regarding treatment of hand 
osteoarthritis, the topical treatments are preferred 
over systemic treatments because of safety reasons. 
Topical nsaIDs are the first pharmacological topi-
cal treatment of choice as they show similar pain re-
lief as oral nsaIDs (17). 

The recommendations for the management of 
large joints, such as knee and hip, osteoarthritis were 
published by aCr in 2012 (18). It is clearly stated 
that persons age ≥ 75 years with knee osteoarthritis 
should use topical rather than oral nsaIDs (18). 
These recommendations are based on the evidence 
regarding benefit, safety/tolerability and the consen-
sus judgments of clinical experts. 

Beside osteoarthritis, topical nsaIDs are used 
for acute injuries such as sport injuries (sprains, 
strains, contusions), but the use of topical nsaIDs is 
not appropriate in patients with skin injuries, aller-
gies to the active drug formula, or excipients such as 
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penetration enhancer. One of the first reviews on 
topical nsaIDs concluded that this form of admin-
istration is more effective than placebo, and compa-
rable to oral nsaIDs in analgesic efficacy (4).

concluSIon
Topical nsaIDs in one of the cornerstone for the 

treatment of chronic and acute musculoskeletal pain. 
The published data suggests that topical nsaIDs 
produce effective drug concentrations in dermis, 

muscle, synovium and in the joints proximal to and 
below the application site (14). The ibuprofen patch 
applied during a 5-day period can result in effective 
pain relief at doses much lower than those required 
for oral dosing – 2.7% (32.2/1,200 mg) of the poten-
tial daily maximum dose. Ibuprofen patch is an op-
tion for acute or chronic musculoskeletal pain due to 
its rapidly absorption, easy application, low dose ef-
ficacy and unnecessary systemic exposure.
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