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ABSTRACT

Introduction: Nonsteroidal anti-inflammatory
drugs (NSAIDs) are, in general, the cornerstone
of musculoskeletal pain management; however,
systemic adverse events with oral formulations
of NSAIDs are common. To address this prob-
lem and limit systemic exposure, topical for-
mulations of some NSAIDs have been
developed. The aim of this systematic review
was to assess the available evidence on the
efficacy and safety of the topical formulations of

the NSAID etofenamate in patients with mus-
culoskeletal disorders.
Methods: A systematic search of PubMed and
Web of Science was conducted using the key
words ‘‘topical etofenamate efficacy’’ OR ‘‘topi-
cal etofenamate safety’’ OR ‘‘topical etofena-
mate effectiveness’’ to identify studies of
etofenamate published from inception to
November 2018. Some published manuscripts
of interest known by the authors but not iden-
tified in the PubMed search were also included
to ensure the review article was as comprehen-
sive as possible.
Results: Overall, 12 studies were identified.
These studies demonstrate that topical etofe-
namate [administered either in gel (5 or 10%),
cream (10%) or lotion (10%) formulations)] can
improve pain and reduce inflammation in
patients with musculoskeletal disorders,
including blunt injuries and rheumatic diseases.
Etofenamate was shown to have an overall
efficacy that was superior to other topical
NSAIDs, such as 1% indomethacin and 1%
diclofenac, and to be as effective as topical for-
mulations of 2.5% ketoprofen gel and 2%
ketorolac gel (although ketorolac showed better
elimination of pain at some time points). Also,
clinical evidence indicates that etofenamate is
generally well tolerated in these indications.
Conclusions: The clinical evidence currently
available suggests that etofenamate is an effec-
tive therapeutic option for the management of
musculoskeletal disorders, such as blunt
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traumas, lumbago or osteoarthrosis. However,
larger and well-controlled clinical trials com-
paring the efficacy and safety of etofenamate
with other newer topical NSAIDs are warranted.

Keywords: Efficacy; Etofenamate; Musculoskele-
tal; NSAIDs; Tolerability; Topical

Key Summary Points

Available clinical evidence suggests that
etofenamate is an effective therapeutic
option for the management of
musculoskeletal disorders, such as blunt
traumas, lumbago or osteoarthrosis.

Etofenamate is indicated in painful
conditions of the locomotor system when
the symptomatology is localised, such as
in arthropathies, myalgias, bursitis,
tenosynovitis, fibrositis, neuralgias
(cervical syndrome, low back pain,
sciatica), contusions, sprains, and strains
(associated, for example, with sports
injuries).

Etofenamate has an overall efficacy and
tolerability that are superior to other
topical NSAIDs such as 1% indomethacin
and 1% diclofenac, while being as
effective as topical formulations of 2.5%
ketoprofen gel and 2% ketorolac gel.

Larger and well-controlled clinical trials
comparing the efficacy and safety of
etofenamate with other newer topical
NSAIDs are warranted.

INTRODUCTION

Musculoskeletal disorders affect millions of
people of all ages around the world [1]. In the
2016 Global Burden of Disease study, the sec-
ond greatest contributor to global disability was
musculoskeletal conditions, with the consistent
leading cause of disability since 1990 being
lower back pain. The prevalence of

musculoskeletal conditions varies according to
patient age and diagnosis; however, an esti-
mated 20–33% of people worldwide have pain-
ful musculoskeletal disorders [2]. This umbrella
term covers a wide range of diagnoses that affect
the locomotor system (muscles, bones, joints,
spine and associated tissues such as tendons and
ligaments) [1, 3]. These diagnoses include joint
diseases, such as osteoarthritis and rheumatoid
arthritis, back and neck pain, soft tissue
rheumatism (tendinitis, bursitis and myofascial
pain) or injuries from sports. The pain brought
on by musculoskeletal conditions can signifi-
cantly impact quality of life, including the
ability to work, sleep and perform physical and
social activities [1].

Nonsteroidal anti-inflammatory drugs
(NSAIDs) are, in general, a key aspect of mus-
culoskeletal pain management; however,
adverse events (AEs) associated with their use
are becoming increasingly evident. This com-
mon association between systemic NSAIDs and
AEs (e.g. gastrointestinal and renal complica-
tions) has led to the development of topical
NSAIDs formulations to limit systemic expo-
sure. As topical formulations are locally applied
to the affected region, they can provide effective
drug concentrations at the location of muscu-
loskeletal pain without resulting in systemic
drug concentrations that may cause systemic
AEs [4]. Topical NSAIDs are locally applied to
unbroken skin at the site of pain in the form of a
gel, cream, spray or plaster [5]; consequently,
they could theoretically provide therapeutic
drug concentrations in the tissues near the site
of application, while serum drug concentrations
remain relatively low and safe. This mechanism
of action would exclude first pass metabolism of
NSAIDs, thereby preventing gastrointestinal AEs
and reducing the risk of toxicity associated with
the high serum drug concentrations that are
often required for systemic dosage forms to be
effective [4].

The efficacy of topical NSAIDs in
osteoarthritis (OA) (in particular, knee OA) has
been established in randomised clinical trials
and meta-analyses [6]. Head-to-head studies
have demonstrated that topical NSAIDs have
similar efficacy as oral NSAIDs in patients with
knee OA, while having a lower risk of
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gastrointestinal AEs, although the risk of mild
skin reactions is increased [6]. The efficacy of
topical NSAIDs is dependent on high levels of
absorption through the skin and drug accumu-
lation in the target tissues, as well as low serum
concentrations, thereby improving tolerability
through the prevention of systemic toxicities
[6].

In England, the National Institute for Health
and Clinical Excellence (NICE) recommended
topical therapies as first-line treatment in its
guidelines for OA in 2008 [7], and in 2014 the
Osteoarthritis Research Society International
(OARSI) also recommended topical therapies for
individuals with knee-only OA (quality of evi-
dence: good) [8]. In 2016, the European Society
for Clinical and Economic Aspects of Osteo-
porosis and Osteoarthritis (ESCEO) considered
topical NSAIDs therapy as the first step of the
pharmacological treatment of symptomatic
knee OA [6]. However, although many NSAIDs
are available, only a few are used as topical
therapeutics, primarily because the physico-
chemical properties of these substances, which
were originally developed for oral administra-
tion, frequently do not guarantee a satisfactory
pharmaceutical formulation with sufficient
absorption [9].

Etofenamate, 2-(2-hydroxyethoxy)ethyl-N-
(a,a,a-trifluoro-m-tolyl)anthranilate, an NSAID
developed for topical treatment, is a derivate of
flufenamic acid and belongs to the group of
NSAIDs referred to as anthranilic acid derivates
[10]. The synthesis of etofenamate was specifi-
cally designed to enable the preparation of new
substances that would meet the requirements
for a topical anti-inflammatory treatment, such
as adequate anti-inflammatory and analgesic
efficacy, good local and systemic tolerability
and good transcutaneous penetrating ability.
Etofenamate owes its physicochemical proper-
ties to its typical alcohol–ether–ester structure,
and it is this structure that gives this molecule
its high lipophilicity. Compounds with a free
carboxyl group demonstrate different lipophilic
behaviour, which because of the dissociation at
the carboxyl group, varies according to pH,
thereby affecting the penetration, absorption
and distribution of the compound in the
organism [10]. Unlike a number of other

NSAIDs which exclusively inhibit cyclooxyge-
nase [11], etofenamate is not only capable of
inhibiting prostaglandin synthesis, but it is also
a strong inhibitor of leukotriene synthesis since
it inhibits both lipoxygenase and cyclooxyge-
nase [12, 13]. Etofenamate also acts in other
inflammatory pathways, such as the inhibition
of the release of histamine, antagonism of bra-
dykinin and serotonin, inhibition of the activ-
ity of the complement system and inhibition of
hyaluronidase [14–16].

Studies of etofenamate in humans have
shown that following cutaneous application,
etofenamate levels are much lower in the
plasma than in tissues. In one study, etofena-
mate levels were 10- to 1000-fold higher in
fasciae, muscles and the periosteum than in
plasma [17]. Following local dermal adminis-
tration of 300 mg etofenamate, the bioavail-
ability of this NSAID was 21% (based on the
renal elimination of the active ingredient),
which is greater than that of diclofenac (6%),
ibuprofen (5%), indomethacin (1%) and keto-
profen (1%) and more consistent than that of
salicylic acid (range 1–23%) [11, 18]. Studies
have also demonstrated the capacity to achieve
the desired concentration of the anti-inflam-
matory etofenamate in inflamed tissues and
that at the same time plasma levels were low
and there was little systemic burden on the
body [19].

Etofenamate is indicated in the treatment of
painful disorders of the locomotor system since
the symptomatology is localised, such as arte-
riopathies, myalgia, neuralgia, contusions,
strains or sprains. The duration of treatment
varies according to the clinical situation to be
treated. In the case of rheumatic diseases,
treatment for 3–4 weeks is usually sufficient in
most cases. The duration of treatment for acute
trauma (e.g. associated with sports) may be
extended to 2 weeks [14–16].

The objective of this article was to review the
efficacy and safety data on topical formulations
of etofenamate in the treatment of muscu-
loskeletal disorders.
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METHODS

Literature Search Strategy

A systematic literature search was conducted
using the PubMed andWeb of Science databases
to identify all eligible articles for inclusion in
this review. A search string that could efficiently
identify all articles evaluating the safety and/or
efficacy of etofenamate was developed and all
the articles published from inception to
November 2018 were selected. The search terms
used were: ‘‘topical etofenamate efficacy’’ OR
‘‘topical etofenamate safety’’ OR ‘‘topical etofe-
namate effectiveness’’. Other relevant articles
known to the authors or listed in the bibli-
ographies of identified articles were also
included.

Inclusion and Exclusion Criteria

There were no restrictions on trial duration or
patient sex. Trials using topically administered
preparations of etofenamate, of any dose (5 or
10%) or pharmaceutical presentation (gel,
cream or lotion), were considered. Comparison
interventions included placebo or an active
substance (both topically applied). No date
restrictions were applied to the search. Studies
in patients who in addition to the test sub-
stances also required other analgesics/anti-in-
flammatories were excluded. Studies in animals
were also excluded.

Outcomes

Each article identified was assessed and data
regarding inflammation symptoms (sponta-
neous pain, pain on motion, tenderness) and
the incidence of AEs were extracted.

Compliance with Ethics Guidelines

This article does not contain any studies with
human participants or animals performed by
any of the authors.

RESULTS

Search Results

Our search strategy resulted in the identifica-
tion of 13 articles (8 from Pubmed and 5 from
Web of Science). In order to ensure the com-
prehensiveness of this systematic review article,
9 previous publications of interest that were
known by the authors but not identified in the
PubMed search were also added (Fig. 1). After
assessing the eligibility of each article, 12 stud-
ies were included (Fig. 1).

Study Designs and Patients

Of the 12 studies included in this review, nine
were randomised clinical trials, three were
open-label multicentre trials, three were single-
blind studies and six were double-blind studies
(Table 1). The duration of these 12 studies ran-
ged from 1 day to 6 weeks, with a mean study
period of 3 weeks. A total of 14,780 patients
were included in the 12 trials. Sample sizes
ranged from 36 to 7477, with a median size of
143 patients. All studies recruited male and
female patients.

Etofenamate Clinical Efficacy
and Tolerability

Etofenamate Lotion
The efficacy and tolerability of a 10% etofena-
mate lotion was investigated in a multicentre,
non-comparative study in 7477 patients with
acute or chronic rheumatic diseases, including
lumbago, bursitis, blunt injury, sciatica, myosi-
tis, periarthropathia humeroscapularis and ten-
dovaginitis [9]. The treatment was administered
up to 3–4 times per day until the onset of
symptom freedom, or for no longer than
21 days (mean 16 ± 8 days; 41.5% of patients
received treatment for\2 weeks, 36.7%
for B 3 weeks, 20% for[3 weeks). Outcomes
included the severity of the symptoms of the
diseases (spontaneous pain, pain on movement,
tenderness, functional impairment, swelling or
reddening) and were assessed at screening and
after 7, 14 and 21 days of treatment.
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At the time of last examination (which was
performed at different times in different indi-
viduals), 58.8% of the patients who had had
spontaneous pain before the treatment were
free from this symptom, while the intensity of
spontaneous pain was reduced in 37.0% of
patients [9]. Therefore, 95.8% of patients were
considered to have achieved a successful thera-
peutic outcome. Pain on movement disap-
peared completely in 37.2% of patients and
decreased in 58.6% (therapeutic success rate
95.8%). Tenderness was eliminated in 46.7% of
patients and alleviated in a further 48.0%
(therapeutic success rate 94.7%). For functional
impairment, the remission rate was 48.8% and
the improvement rate 44.5% (therapeutic suc-
cess rate 93.3%); for swelling, these rates were
76.3 and 18.7%, respectively (therapeutic suc-
cess rate 95.0%). Reddening disappeared in
86.6% of the affected patients and decreased in
the 10.6% (therapeutic success rate 97.2%). The
remission rates with etofenamate lotion differed
depending on the indication that was being
treated. The treating physician’s final

assessment of the outcome of the therapy was
‘‘very good’’ in 37.5% of patients, ‘‘good’’ in
40.2%, ‘‘satisfactory’’ in 13.9% and ‘‘unsatisfac-
tory’’ in 6.7% (no data for 1.7%). In comparison,
37.8% of patients evaluated the treatment as
‘‘very good’’, 38.5% as ‘‘good’’, 13.8% as ‘‘satis-
factory’’, and 7.4% as ‘‘unsatisfactory’’ (no data
for 2.5%). Unwanted local AEs were reported by
85 patients (1.1%) and necessitated a premature
discontinuation of treatment in 39 patients
(0.5%) [9].

Etofenamate Cream
A multicentre, randomised, controlled, single-
blind study of 70 patients with acute lumbago
compared the efficacy and tolerability of etofe-
namate cream (1 g of cream contained 100 mg
of etofenamate) with an indomethacin oint-
ment (1 g of ointment contained 50 mg of
indomethacin and 50 mg of polidocanol) [20].
Treatment was applied 3 times a day, in a
quantity equivalent a length of to 5–10 cm,
until the symptoms resolved, or for no longer
than 9 days (mean duration of treatment
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Table 1 Overview of the 12 studies included in the review

First
author, year
[references]

Study design Indication(s) Dosage and formulation Number
of
patients
in study

Duration of
therapyComparator Etofenamate

Pelster,

1992 [9]

Multicentre,

open label,

non-

controlled

Lumbago

Bursitis

Blunt injury

Sciatica

Myositis

Periarthropatia

humeroscapularis

Tendovaginitis

Others

– Lotion 10% 7477 Until the onset

of freedom

from the

symptoms, but

no longer

than 21 days

Schneider,

1983 [20]

Prospective,

randomized,

controlled,

single-blind,

parallel-

group

Acute lumbago Indomethacin

ointment (1 g

contains 50 mg

indomethacin and

50 mg polidocanol)

Cream 10% 70 7 days

Miehlke,

1985 [21]

Prospective,

randomised,

controlled,

single-blind,

parallel-

group

Gonarthrosis Salicylic acid ointment

(100 g of ointment

contains (2-

hydroxyethyl)

salicylate 12.5 g,

sodium heparin

10,000 IU

and camphor 1 g)

Cream 10% 40 21 days

Rechziegler

1986 [12]

Multicentre,

open-label,

non-

controlled

Different

rheumatic

diseases and

blunt injuries

– Cream 10% 4571 Until complete

disappearance

of symptoms,

but for no

longer than

21 days

Hallmeier,

1988 [22]

Prospective,

randomised,

controlled,

single-blind,

parallel-

group

Contusions

Sprains

Dislocations

Diclofenac gel 1% Gel 10% 60 7 days
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Table 1 continued

First
author, year
[references]

Study design Indication(s) Dosage and formulation Number
of
patients
in study

Duration of
therapyComparator Etofenamate

Rechziegler,

1983 [23]

Multicentre,

open-label,

non-

controlled

Osteoarthritis

with acute

periarticular soft

tissue pain

– Gel 5% 1880 Until the

patient was

free of

symptoms

(usually

14–28 days)

Matsuno,

1983 [24]

Prospective,

randomised,

controlled,

double-

blind,

parallel-

group

Gonarthrosis Indomethacin gel 1% Gel 5% 242 4 weeks

Nagaya,

1982 [25]

Prospective,

randomised,

controlled,

double-

blind,

parallel-

group

Gonarthrosis Monilat ointment

(heparinoid

substance/adrenal

extracts/salicylic acid

20 mg/g)

Gel 5% 184 Maximum

4 weeks

Ascherl,

1982 [26]

Prospective,

randomised,

controlled,

double-

blind,

parallel-

group

Strains and sprains

of the ankle or

knee joint and

bruising of the

knee joint

Placebo Gel 5% 143 21 days

Billigmann,

1992 [27]

Prospective,

randomised,

controlled,

double-

blind,

parallel-

group

Dislocations of the

ankle due to

sports injuries

Placebo Gel 5% 40 14 days

Pain Ther (2020) 9:393–410 399



8.5 days). Outcomes included spontaneous
pain, pain on movement, pain under pressure,
spine mobility (measured using the Schober’s
test and finger–fibula distance).

In the etofenamate group, spontaneous pain
decreased continuously in an approximately
linear manner until the seventh day. In con-
trast, in the indomethacin group, there was
practically no improvement observed after the
fourth day of treatment [20]. After 7 days of
treatment, those receiving etofenamate repor-
ted significantly reduced spontaneous pain
compared with those receiving indomethacin
(64 vs. * 25% reduction; p\0.001). After
4 days of treatment, the pain on mobilization
was significantly less intense in the etofenamate
group than in the indomethacin group
(p\ 0.01), and after 7 days of treatment, there
was a 56% decrease in pain on mobilization in
the etofenamate group and a 31% decrease in
the indomethacin group. Pain under pressure
was also significantly decreased after 7 days on

etofenamate versus indomethacin (56 vs. 24%;
p\0.01). Furthermore, significantly more
patients receiving etofenamate had their pres-
sure pain eliminated or improved compared
with those receiving indomethacin (96 vs. 55%;
p\0.001). After 7 days of treatment, spine
mobility was significantly improved in the
etofenamate group, with an increase in Schober
distance of 1.8 cm compared with an increase of
0.9 cm in the indomethacin group (p\0.01).
Furthermore, the improvement in lateral flex-
ion was more pronounced in the etofenamate
group than in the indomethacin group; after
7 days of treatment etofenamate was associated
with numerically greater (but not statistically
significant) reductions in finger–fibula distance
compared with indomethacin [- 6.5 (right side)
and - 7.0 cm (left side) vs. - 2.7 (right side) and
- 2.8 cm (left side), respectively]. Etofenamate
was generally well tolerated; cutaneous ery-
thema (temporary and circumscribed in the
area of application) was reported in two patients

Table 1 continued

First
author, year
[references]

Study design Indication(s) Dosage and formulation Number
of
patients
in study

Duration of
therapyComparator Etofenamate

Diebschlag,

1990 [28]

Prospective,

randomised,

controlled,

double-

blind,

parallel-

group

Inflammation and

pain due to

ankle sprain

Ketorolac gel 2% Gel 5% 37 15 days

Matucci-

Cerinic,

1988 [29]

Prospective,

randomised,

controlled,

double-

blind,

parallel-

group

Inflammation of

tendons, sheaths

and bursae

Ketoprofen 2.5% gel Gel 5% 36 7 days
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who do not require treatment interruption. No
other AEs were reported [20].

A single-blind, randomised, controlled study
in 40 patients with gonarthrosis investigated
the efficacy and tolerability of 10% etofenamate
cream compared with a preparation containing
salicylic acid (100 g of ointment containing
12.5 g of (2-hydroxyethyl)-salicylate, 10,000
units of sodium heparin and camphor 1 g) [21].
Treatment was administered[3 times a day or
as needed for 21 days, and outcomes included
tenderness, pain on movement and sponta-
neous pain. Outcomes were assessed by the
investigators using a 6-step scale that ranged
from ‘‘non-existent’’ to ‘‘very strong’’.

At the end of the study (after 21 days), the
difference between patients experiencing spon-
taneous pain was more favourable for those
receiving etofenamate, with a statistically sig-
nificant superiority [21]. Significantly greater
improvements in pain during movement were
observed with patients on etofenamate after
7 days, and at 21 days, 82.5% of etofenamate
and 39.6% of salicylic acid patients showed an
improvement in their pain during movement.
Similar results were observed with the tender-
ness parameter, with significant differences
between groups seen after 7 days of treatment
and an improvement in tenderness seen in 78.3
and 32.0% of patients receiving etofenamate
and salicylic acid, respectively, after 21 days. No
significant differences in the change from
baseline in mobility of the knee joints and cir-
cumference of the knee joints were observed
between treatment groups, and both treatments
were well tolerated [21].

In an open-label multicentre study in 4571
patients with various rheumatic diseases and
blunt injuries, the effects of etofenamate 10%
cream (administered until complete disappear-
ance of symptoms, or up to a maximum of
21 days) on pain, impaired joint function and
swelling, as well as tolerability, were investi-
gated [12]. Patients had myalgia, peri-
arthropathia humeroscapularis, lumbago,
ischialgia, bursitis, tendinitis, tennis elbow,
activated arthrosis, contusion, distortion, dis-
location, sprain, spinal syndrome or other
musculoskeletal conditions. Using a rating scale
ranging from 0 to 10, changes in spontaneous

pain, pain on movement and pain on pressure
as well as impaired function, other signs and
symptoms of inflammation and AEs were
assessed. The mean duration of treatment was
14 ± 10 days. At the end of the scheduled
treatment period, spontaneous pain disap-
peared completely in 53.7% of patients and was
reduced in a further 41.7% of patients [12]. The
pain on pressure was eliminated completely in
40.2% of patients, and its intensity was reduced
in another 55.6%. Functional impairments dis-
appeared completely in 48.4% of patients and
partially in 46.1%. At the end of the treatment
period, swelling and reddening were no longer
detectable in 66.3% of the patients and had
become less pronounced in 30.3%. The remis-
sion rate recorded for the pain on movement
was 35.8%; however, 60.9% of the patients felt a
reduction in the pain upon movement. Patients
with a shorter duration of their complaint at the
start of therapy showed a greater improvement
with etofenamate. If the symptoms had existed
for\ 4 days at the start of treatment, the ther-
apeutic success rate was 98.6% for spontaneous
pain, 99.0% for pain on movement, 98.6% for
pain on pressure, 98.4% for impaired function
and 98.2% for the other signs and symptoms of
inflammation. The lowest remission rates were
obtained in the group of patients with activated
arthrosis. Local AEs were reported by 294 (6.4%)
patients, of which, in the opinion of the inves-
tigators, 113 AEs (2.5%) were definitely related
to treatment, 91 AEs (2.0%) were possibly rela-
ted and 63 AEs (1.4%) were probably related
[12].

Etofenamate Gel
A randomised, controlled, single-blind, parallel-
group study compared the efficacy and tolera-
bility of 10% etofenamate gel with 1% diclofe-
nac gel in 60 patients with contusions,
dislocations and sprains resulting from sports
injuries [22]. Treatment with etofenamate (2–3
times per day) or diclofenac (3–4 times per day)
was administered until the patient was free
from pain, or for a maximum of 7 days. The
pain associated with the injury (spontaneous
pain, pain on movement, tenderness, impaired
function, swelling, redness, and loss of mobil-
ity) was assessed using a scale of intensity
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ranging from 0 (not present) to 10 (extremely
severe).

Upon completion of etofenamate treatment,
the pain, restricted mobility and inflammation
associated with the injuries had been elimi-
nated or alleviated in all patients [22]. Sponta-
neous pain disappeared in 63.3% of patients
receiving etofenamate (compared with 24.1% of
patients receiving diclofenac) and was alleviated
in a further 36.7%. Pain on movement was
eliminated in 43.3% of patients (vs. 20.7% for
diclofenac), and tenderness disappeared in
23.3% (vs. 3.5% for diclofenac); these symp-
toms were alleviated in 56.7 and 76.7% of
patients, respectively. Restrictions of function
disappeared completely in 46.7% (vs. 20.7% for
diclofenac) and partially in 53.3% of patients,
whereas swelling, redness and haematomas
were no longer present in 43.3% of patients (vs.
13.8% for diclofenac) and were less pronounced
in 56.7%. Loss of mobility was eliminated in
56.7% of patients (vs. 13.8% for diclofenac),
and mobility was improved in the other 43.3%.
After only 2 days of treatment, etofenamate was
considered superior to diclofenac in terms of
outcomes, with a higher percentage improve-
ment in all the symptoms evaluated compared
to diclofenac. The proportion of patients with
unchanged symptoms was also larger in the
patient group receiving diclofenac treatment.
Upon completion of treatment, the physicians’
assessment of etofenamate was considered ‘‘very
good’’ in 70.0% of patients, ‘‘good’’ in 26.7%
and ‘‘satisfactory’’ in 3.3%. No physician classi-
fied the treatment with etofenamate as ‘‘not
satisfactory’’. Regarding diclofenac, physicians
considered the treatment to be ‘‘very good’’ in
17.2% of patients, ‘‘good’’ in 27.6%, ‘‘satisfac-
tory’’ in 41.4% and ‘‘not satisfactory’’ in 13.8%.
The patients’ overall assessment of each treat-
ment was similar, and the difference between
treatments was significant for both the physi-
cians’ and the patients’ assessments (p\0.01).
No AEs were observed in either treatment group
[22].

An open-label multicentre trial in 1880 male
and female outpatients with OA with acute
periarticular soft tissue pain investigated the
efficacy and tolerability of 5% etofenamate gel
applied 3 times daily [23]. Treatment was

administered until the patient was free of
symptoms, which in most patients was 14–-
28 days. Clinical parameters, such as pain at
rest, pain on movement, pain on pressure,
impaired joint function and joint swelling, were
assessed. At the end of treatment, elimination
or improvement was observed in spontaneous
pain in 87.4% of the patients, pain on move-
ment in 90.9% and pain on pressure in 82.9%.
In addition, swelling was eliminated or
improved in 82.4% of patients and functional
impairment in 73.1%. AEs were limited to local
skin irritations, which occurred in 2.8% (n = 52)
of patients [23].

A randomised, double-blind, controlled
study compared the efficacy and tolerability of
5% etofenamate gel with 1% indomethacin gel
in 242 patients with knee OA [24]. Treatment
was applied 3–4 times a day for 4 weeks. Com-
bined use of physical therapy was permitted if
the patient was receiving physical therapy
before the initiation of the study and it could
not be discontinued, or where the physical
therapy was considered not to influence the
evaluation of efficacy in this study. Outcomes
included changes in pain (spontaneous pain,
tenderness, pain on movement), inflammation
(swelling, retention of synovial fluid, local
burning sensation) and limitation of movement
(limitation of movement and impairment in
acts of daily living). Compared with indo-
methacin, etofenamate significantly improved
spontaneous pain at 2 and 4 weeks, swelling at
2 weeks and limitation of movement at 4 weeks
(all p\ 0.005). After 4 weeks of treatment,
etofenamate also improved pain on movement
compared with indomethacin, but the differ-
ence between groups was not statistically sig-
nificant (p\ 0.10). No significant changes in
other outcomes between treatment groups were
observed. AEs were reported by two (1.7%)
patients receiving etofenamate and 11 (9.7%)
patients receiving indomethacin (p\ 0.05) [24].

Another randomised, double-blind, con-
trolled clinical study compared the efficacy and
safety of 5% etofenamate gel with Mobilat
ointment (composed of a heparinoid substance,
adrenal extracts and salicylic acid 20 mg/g) in
184 patients with OA in the knee [25]. Out-
comes included spontaneous pain, pain on
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motion, tenderness, range of motion, swelling
and walking difficulty, which were all rated on a
4-point scale (severe, moderate, slight, none).
Compared with salicylic acid, patients consid-
ered etofenamate significantly (p\ 0.05) supe-
rior at all time points assessed (at 1 and 2 weeks
of treatment and at the final evaluation). In
addition, physicians considered etofenamate to
have significantly improved overall symptoms
at the final evaluation compared with salicylic
acid (p\ 0.05). Finally, compared with salicylic
acid, etofenamate significantly improved range
of motion at 1 and 2 weeks of treatment and at
the final evaluation, walking difficulty at the
final evaluation and overall severity of symp-
toms at the final evaluation (all p\ 0.05). Both
treatments were generally well tolerated, with
83.0 and 81.8% of etofenamate and salicylic
acid recipients rating their treatment as ‘‘quite
safe’’. AEs were reported by two (2.3%) patients
receiving etofenamate and three (3.4%) patients
receiving salicylic acid; no significant difference
in AEs was found between the two groups. The
severity of these AEs was considered moderate
in two patients (one in the etofenamate group
and one in the salicylic acid group) and slight in
the remaining three patients [25].

A randomised, double-blind controlled trial
compared etofenamate gel 5% (3 times per day)
with placebo in 143 patients with strains and
sprains of the ankle or knee joint and bruising
of the knee joint [26]. The observation period
was approximately 21 days or until the end of
therapy. Outcomes included the circumference
of the joint and the joint mobility, determined
using the ‘‘neutral position method’’, as well as

spontaneous pain, tenderness and pain on
movement, which were assessed according to a
6-point scale (0 = not present to 5 = very sev-
ere). Depending on the diagnosis, treatment
with etofenamate was significantly superior to
placebo for nearly all parameters. In patients
with distension strain of the capsular ligament
of the ankle joint, spontaneous pain, pain on
movement and tenderness were significantly
improved with etofenamate compared with
placebo (p\ 0.05). In patients with knee joint
contusion, the improvements in pain on
movement and tenderness were also signifi-
cantly better with etofenamate (p\ 0.01); the
same applies with this indication for sponta-
neous pain (p\ 0.001; Table 2). In patients with
slight ligament injuries of the knee joint, no
statistically significant differences were found
between treatments. Comparing the mean
duration of treatment to complete symptom
relief, with the exception of pronation and
supination in the ankle joint, markedly shorter
treatment times were seen with etofenamate
than with placebo (Table 3). The skin compati-
bility of treatments was almost equally good for
all patients; allergic reactions and other AEs
were not observed [26].

A randomised, double-blind, placebo-con-
trolled study in 40 patients with sprained ankles
due to sports injuries evaluated the efficacy of
5% etofenamate gel in combination with
ultraphonophoresis [27]. Instead of the nor-
mally used contact gel, patients were treated
with etofenamate or with placebo. The aim of
the study was to clarify, under controlled con-
ditions, whether the effectiveness of

Table 2 Therapeutic effects after 7 days of treatment of blunt trauma with etofenamate

% Improvement in outcomes at 7 days Etofenamate gel (n = 54) Placebo (n = 52)

Joint swelling 63.6** 38.9

Joint mobility 55.7* 45.0

Spontaneous pain 70.1*** 47.9

Pain on movement 53.4** 41.2

Tenderness 41.0 33.7

Table is reproduced from Ascher et al. [26], with permission
*p B 0.05 vs. placebo; **p B 0.01 vs placebo; ***p B 0.001 vs. placebo
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ultraphonophoresis in the treatment of ankle
sprains can be increased by simultaneous
application of etofenamate. Assessment was
based on evaluation of the reduction of swelling
in the affected ankle and restoration of mobil-
ity. With the exception of weekends, the ultra-
sound treatment was administered for 14 days,
each for 15 min. Outcomes included sponta-
neous pain, pain on movement, tenderness,
functional limitation and swelling/reddening.
After 14 days of treatment, the remission rates
for the symptoms evaluated were significantly
higher in the etofenamate group than in the
placebo group. The rate of symptom remission
in the etofenamate group compared with the
placebo group was 90 versus 40% of patients,
respectively, for spontaneous symptoms, 85%
versus 20% for mobility symptoms, 75% versus
15% for tenderness, 85% versus 15% for func-
tionality and 75% versus 25% for swelling/red-
ness. Etofenamate was well tolerated, and skin
irritation was comparable between the two
treatment groups (n = 5 vs. n = 2) [27].

A randomised, double-blind, placebo- and
active-controlled study compared the efficacy
and safety of 15 days of treatment with 5%
etofenamate gel versus 2% ketorolac gel at
reducing inflammation and pain due to an
ankle sprain without occlusion [28]. Outcomes
included pain at rest, on movement, and at
night, all measured on visual analogue scales
(VAS), ankle volume and verbal rating of pain. A
total of 37 patients were included in the study,
of whom 13 received ketorolac, 12 received
placebo and 12 received etofenamate.

Regarding ankle volume, the biggest decreases
were seen with etofenamate and ketorolac
compared with much smaller decreases seen
with placebo (p = 0.002 for ketorolac vs. pla-
cebo; there was no significant difference for
etofenamate vs. ketorolac). After 4 days of
treatment, the median changes in pain at rest
were - 18, - 25 and - 12 mm with etofena-
mate, ketorolac and placebo, respectively
(p = 0.003 for ketorolac vs. placebo; p = 0.015
for ketorolac vs. etofenamate). Regarding pain
on movement, there were statistically signifi-
cant differences between ketorolac and etofe-
namate or placebo on days 4 and 8, but these
differences showed marginal significance at day
2. Ketorolac was associated with a lower inci-
dence of VAS pain at night than etofenamate or
placebo, with the difference versus placebo
being statistically significant. The verbal ratings
of pain severity showed greater improvements
with ketorolac than with placebo, the difference
reaching statistical significance by day 4; this
parameter did not significantly differ between
the ketorolac and etofenamate groups. AEs were
minor, with only two reported (one each in the
ketorolac and etofenamate groups), and no
clinically relevant changes in vital signs were
observed [28].

The efficacy and safety of twice-daily topical
application of 2.5% ketoprofen gel and 5%
etofenamate gel were investigated in a 7-day,
randomised, controlled, double-blind clinical
trial of 36 patients with inflammation of ten-
dons, sheaths and bursae [29]. Outcomes
included pain scale, morning stiffness, pain on

Table 3 Mean duration of treatment (days) until complete freedom from symptoms

Outcomes Ankle injury Knee joint injuries

Etofenamate gel Placebo Etofenamate gel Placebo

Joint swelling 7.2 11.0 8.4 9.8

Extension/flexion 12.8 16.7 11.7 17.2

Pronation/supination 15.0 13.9 – –

Spontaneous pain 9.9 11.9 8.1 11.8

Pain on movement 14.0 16.8 13.5 17.2

Tenderness 16.2 18.9 16.7 22.1

Table is reproduced from Ascher et al. [26], with permission
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active and passive movement and functional
capacity. After 7 days of treatment, both treat-
ments effectively reduced pain on active
movement (p\ 0.05). Pain on passive move-
ment was more improved with ketoprofen
(p\ 0.01 vs. baseline) than with etofenamate
(p = not significant); however, functional
capacity was significantly improved only with
etofenamate (p\ 0.05) after 7 days of treat-
ment. Pain was also significantly reduced with
both ketoprofen and etofenamate after 7 days of
treatment (both p\0.01 vs. baseline), with
neither treatment providing significant
improvements in morning stiffness. No AEs
were reported in either group [29].

Finally, it is important to note that one study
that compared the efficacy and tolerability of
10% etofenamate gel versus indomethacin was
excluded from this review due to the lack of
information on the concentration of the com-
petitor used in the study [30].

DISCUSSION

The efficacy of topical NSAIDs in patients with
slight to mild OS has been established in ran-
domised clinical trials and meta-analyses. Evi-
dence from head-to-head studies show that
topical NSAIDs can be as effective as oral
NSAIDs, but with a lower risk for gastrointesti-
nal AEs; consequently, they are considered to be
an appropriate first-line therapy option in some
guidelines [6, 8, 31, 32]. The efficacy and toler-
ability of one such topical NSAID, etofenamate,
were demonstrated in a randomised study of 60
football players with sports injuries, with the
results showing that 10% etofenamate cream
has equal efficacy as oral naproxen, but with a
better tolerability profile [33]. Based on the
positive results of this study, the aim of this
systematic review was to further examine all
evidence of the efficacy and safety of topical
etofenamate for the management of muscu-
loskeletal disorders.

This systematic review included 12 studies
that involved a total of 14,780 patients with
musculoskeletal disorders. These 12 studies
evaluated the efficacy and safety of etofenamate
in a variety of disorders in the context of sports

injuries, such as contusions, sprains and strains,
as well as in patients with myositis and other
rheumatic diseases, such as lumbago,
gonarthrosis and bursitis, to name only a few.
The most frequently assessed outcomes in these
studies were spontaneous pain, pain on motion,
tenderness, swelling and incidence of AEs.

In patients with sport injuries, the authors of
one study observed that 10% etofenamate gel
was superior to 1% diclofenac gel in all of the
studied parameters, leading them to conclude
that this difference may be due to the difference
in the absorption characteristics of the treat-
ments (*20% with etofenamate and 6% with
diclofenac) [22]. The safety profile of both sub-
stances was positive since no AEs were observed
either treatment group [22]. The authors of
another study reported that, compared with
placebo, 5% etofenamate gel significantly
improved spontaneous pain, pain on move-
ment and tenderness in patients with strains
and sprains of the ankle or knee joint and
bruising of the knee joint [26]. In the case of
slight ligament injuries of the knee joint, this
study found no statistically significant differ-
ences in the investigated parameters. Finally,
comparing the mean duration of treatment to
complete symptom relief, with the exception of
pronation and supination in the ankle joint,
markedly shorter times to symptom relief were
observed in those patients receiving etofena-
mate, which may indicate that an overall
shorter duration of therapy is required [26]. In
one study etofenamate was given in combina-
tion with ultraphonophoresis to patients with
sprained ankles due to sports accidents; the
authors reported that the effectiveness of pain
treatment with ultrasound was increased when
a contact gel containing etofenamate was used
instead of a gel without any active substance
(i.e. placebo) [27]. In addition to etofenamate
having a greater effect on reduction in sponta-
neous pain, reduction in pain on movement
and reduction in pain on pressure in compar-
ison with placebo, it also had an anti-inflam-
matory effect. Ankle swelling and signs of
inflammation, such as reddening, were reduced
more rapidly and to a greater extent with
etofenamate than with placebo. Finally, in this
study the remission rates at 14 days of
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treatment for the individual symptoms ranged
from 75 to 90% with etofenamate [27], which
are comparable with those attained in open
therapeutic studies with the combination of
ultrasound and etofenamate [34, 35].

Based on the results of these studies, we
believe that etofenamate may be recommended
for the treatment of mild, blunt sports injuries.

Analysis of the results of an open-label trial
involving patients with rheumatic diseases led
the authors to conclude that 10% etofenamate
lotion could be a product that is suitable for the
treatment of acute and chronic rheumatic dis-
eases [9]. These results also indicate that the
tolerability of 10% etofenamate lotion, with an
incidence of AEs of 1.1%, could be regarded as
very good [9]. These findings were supported by
another study conducted by Rechziegler and
Bernuth [12], which showed a therapeutic suc-
cess rate with etofenamate of * 90%. These
authors also reported that etofenamate was well
tolerated in both younger (\ 60 years) and older
patients ([ 60 years), which was the first time a
study specifically examined the possibility of
relevant differences between younger and older
patients in their tolerability of a topical NSAID
[9]. Another study demonstrated that both
ketoprofen and etofenamate were able to
induce remission of inflammatory symptoms in
patients with soft tissue rheumatic pain [29].
Interestingly, there were no reports of local
irritation or systemic AEs with both treatments.
The authors concluded that both drugs had
good effects on the soft tissue inflammation in
their patients and, in particular, had good
effects on patients with inflammation of the
periarticular structures of the knee, namely, the
anserine bursa [29].

In a study involving patients with acute
lumbago, it was found that both 10% etofena-
mate cream and indomethacin ointment are
effective treatment options [20]. However,
etofenamate treatment was significantly supe-
rior to indomethacin at improving spontaneous
pain, pain on movement, pain under pressure
and mobility (assessed using the Shober’s test).
Furthermore, an improvement in lateral flexion
was more pronounced in patients receiving
etofenamate, but the difference between groups
did not reach significance. In this study, plasma

etofenamate levels were not measured, so the
authors could not determine if the superiority
of etofenamate cream was due to a greater
absorption or a superior concentration of this
substance in the tissues.

In patients with gonarthrosis, 10% etofena-
mate cream was found to be significantly supe-
rior to a salicylic acid ointment in all assessed
pain parameters after 21 days [21]. With the
parameters ‘‘tenderness’’ and ‘‘pain on move-
ment’’, this superiority was observed as early as
after 7 days of treatment. However, no signifi-
cant difference between treatments was
observed when the range of movement or cir-
cumference of the affected joint was assessed.
Both treatments were also well tolerated. Mat-
suno and colleagues compared the usefulness of
5% etofenamate gel with that of 1% indo-
methacin gel in patients with knee OA and
found that, in general, etofenamate was more
effective than indomethacin [24]. Spontaneous
pain, tenderness and limitation of movement
were significantly improved with etofenamate
versus indomethacin, while pain on movement
tended to be improved with etofenamate. There
were no significant differences in swelling,
retention of synovial fluid, local burning sen-
sation and impairment of activities in daily
living between treatment groups. No significant
AEs were reported with etofenamate treatment
[24]. Nagaya and colleagues compared the use
of 5% etofenamate gel with a salicylic acid
ointment in patients with knee OS and found
that etofenamate significantly improved range
of motion, walking difficulty and overall sever-
ity compared with salicylic acid [25]. However,
there were no significant differences in
improvements in spontaneous pain, pain on
motion, tenderness and swelling between
groups. Overall safety was rated as ‘‘absolutely
safe’’ by 83.0% of patients in the etofenamate
group and 81.8% of patients in the salicylic acid
group [25].

The efficacy of 5% etofenamate gel was
evaluated in an open trial of patients with OA
and acute periarticular soft tissue pain. Clinical
parameters, such as pain at rest, pain on
motion, pain on pressure, impaired joint func-
tion and joint swelling, were assessed, based on
which—depending on the patient’s illness—
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therapeutic success was declared after 23 days of
treatment in 73–91% of those enrolled [23]. The
physician’s overall assessment of the efficacy of
etofenamate was ‘‘very good’’, ‘‘good’’ or ‘‘mod-
erate’’ in 94.8% of patients, and AEs were lim-
ited to local skin irritations.

Based on the results of these studies, we
believe that etofenamate may be recommended
for the treatment of rheumatic diseases.

Finally, one of the studies included in this
review examined the efficacy of topically
applied ketorolac in patients with pain due to
ankle sprains and compared its effect with that
of placebo and etofenamate (since the latter’s
effects have been well studied and distinguished
from those of placebo in a number of studies)
[28]. The authors found that the greatest
decreases in ankle volume were observed with
etofenamate and ketorolac compared with pla-
cebo; however, there was no significant differ-
ence between the two active treatments.
Regarding the ability to reduce swelling,
ketorolac did not differ from etofenamate at the
end of the study period; however, ketorolac
significantly improved pain at rest and pain on
movement compared with etofenamate. Fur-
thermore, ketorolac and etofenamate both
improved verbal ratings of pain severity, with
no significant difference between the two active
comparators. Both drugs were well tolerated.

Limitations

There are a number of limitations to this anal-
ysis. When conducting the literature searches
for studies to include in this review, we found a
lack of recent clinical data on topical etofena-
mate. Moreover, even though the search strat-
egy was comprehensive, it is possible that
pertinent unpublished reports or published
studies were unintentionally missed. In order to
have a more comprehensive view of all the
studies conducted with topical etofenamate,
some published manuscripts of interest known
by the authors were included, which, however,
are not indexed on Pubmed or Web of Science.
The degree of rigour with which the studies
were conducted was also not certain, essentially
because of insufficient information on blinding

procedures. Moreover, in some blinded studies,
the evaluated drugs differed slightly in terms of
appearance and odour due to differences in the
pharmaceutical preparation process; conse-
quently, blinding was not guaranteed. The
studies included also had various methodolo-
gies (open label, single blind and double blind).

CONCLUSIONS

Etofenamate is a molecule that has been for-
mulated to exert anti-inflammatory action
through topical application. Its efficacy is likely
related to its chemical structure (no carboxyl
group and high degree of lipophilicity, residual
hydrophilicity) and pharmacological (bioavail-
ability of 21%; inhibition of not only
cyclooxygenase but also lipoxygenase) charac-
teristics. Etofenamate is indicated in painful
conditions of the locomotor system when the
symptomatology is localised, such as in arthro-
pathies, myalgias, bursitis, tenosynovitis,
fibrositis, neuralgias (cervical syndrome, low
back pain, sciatica), contusions, sprains and
strains (associated, for example, with sports
injuries).

Multiple formulations of etofenamate are
available, and gel (5 and 10%), cream (10%) and
lotion (10%) formulations have been identified
and studied. These relevant studies support the
use of etofenamate to treat the indications
mentioned above and have demonstrated that
etofenamate has an overall efficacy and tolera-
bility assessment that is superior to other topi-
cal NSAIDs, such as 1% indomethacin and 1%
diclofenac, and that it is as effective as topical
formulations of 2.5% ketoprofen gel and 2%
ketorolac gel (although findings on ketorolac
suggest a better elimination of pain at some
time points). Studies of etofenamate versus
placebo also demonstrate the efficacy and tol-
erability of this drug. However, larger and well-
controlled studies to further establish and
directly compare the efficacy and tolerability of
etofenamate with other new topical NSAID
formulations are warranted.
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