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Moccasin t inea pedis is a chronic dermatophyte
infection of the foot that is recalcitrant to topical
antifungal therapy. Furthermore, most patients
with moccasin t inea pedis also have onychomy-
cosis, thus adding to the recalcitrant nature of
the infection. The topical antifungals used as
sole therapy are generally ineffective because
the scale on the plantar surface impedes or l im-
its the absorption of the antifungal agent. The
aim of this study was to evaluate the eff icacy of
40% urea cream as an adjunct to topical anti-
fungals in  the t reatment  of  moccasin t inea
pedis. Patients with untreated moccasin t inea
pedis were selected from the general dermatol-
ogy cl inic. The diagnosis of moccasin t inea
pedis was made clinically and confirmed with a
potassium hydroxide test or a posit ive fungal
culture. A total of 12 patients with moccasin
tinea pedis were treated with 40% urea cream
once daily and ciclopirox cream twice daily.
Patients then were evaluated after 2 to 3 weeks
of treatment for the presence of erythema, scal-
ing, and pruritus. After 2 to 3 weeks, a 100%
cure rate was achieved in the 12 pat ients
t reated wi th topical  40% urea cream and
ciclopirox cream concomitantly.
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Dermatophytosis of the feet has long been the
most common fungal disease. Trichophyton
rubrum, the most common etiologic agent, is

responsible for a dermatophytosis known as moccasin
tinea pedis, which usually affects the entire plantar
surface and sides of the foot.1,2 Patients with moc-
casin tinea pedis present with a chronic “dry type”
infection with varying but often severe erythema
and thick, hyperkeratotic scale. The infection is
commonly recalcitrant to topical antifungal ther-
apy alone. Involvement is most frequently bilateral
and commonly associated with onychomycosis,
thus adding to the vexing nature of the infection.1

Common treatment options for tinea pedis
include topical antifungals, usually for up to 
4 weeks.3 However, the efficacy of topical antimy-
cotics as sole therapy often is limited in moccasin
tinea pedis. The thick scale on the plantar surface
of the foot, which impedes absorption of the anti-
fungal agent, is the common culprit.4 Consequently,
adjunctive oral therapy for 1 to 4 weeks is often
necessary, thereby contributing to the potential
adverse effects and interactions of the drug.1,5

In searching for better topical treatment of
recalcitrant moccasin tinea pedis, the characteris-
tic thick scale must be addressed. Topical kera-
tolytics, such as 40% urea cream, are a practical
approach to this problem. By dissolving the inter-
cellular matrix and augmenting the shedding of
scale, topical urea cream is a potent tissue softener
for skin and nails. Through this keratolytic mecha-
nism, topical urea cream may work synergistically
with and increase the efficacy of topical antifungals
in the treatment of moccasin tinea pedis. Several
studies have, in fact, shown the usefulness of 10%
to 20% urea cream and various topical imidazoles
in the treatment of onychomycosis and tinea
pedis.6-10 In addition, 40% urea cream alone has
been found to possess antifungal properties in
reducing fungal counts of T rubrum.11
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Topical ciclopirox is a synthetic broad-spectrum
antimycotic agent with inhibitory activity against
pathogenic dermatophytes, including T rubrum. In
addition to being effective in curing tinea pedis, it
is generally well tolerated. Most reported side
effects (eg, mild pruritus and burning) are minor
and localized.12

The objective of the present study was to evalu-
ate the efficacy of 40% urea cream as an adjunct to
topical antifungals in the treatment of recalcitrant
moccasin tinea pedis. With its low adverse effect
profile, broad-spectrum coverage, and large quan-
tity available to adequately last for one month,
ciclopirox cream was chosen for study in conjunc-
tion with 40% urea cream.

Methods
Patients with previously untreated moccasin tinea
pedis were selected from the general dermatology
clinic. The diagnosis of moccasin tinea pedis was
made clinically and confirmed with either a potas-
sium hydroxide test from skin scrapings revealing
septate hyphae or a positive fungal culture showing
dermatophyte. At baseline, all patients had thick
scale on the plantar surfaces of their feet. Some
patients also had dry, red, scaly toe web spaces, and
most patients also had onychomycosis. A total of
12 patients were treated with a combination of
40% urea cream and ciclopirox cream. The 40%
urea cream was applied once daily and the
ciclopirox cream twice daily. After 2 to 3 weeks of
treatment, patients were evaluated for the presence
of erythema, scaling, and pruritus.

Results
A positive fungal culture was obtained in 9 of the 
12 patients. T rubrum was isolated in 8 patients, and

Epidermophyton floccosum was isolated in 1 patient.
On a potassium hydroxide test, septate hyphae were
diagnosed in the other 3 patients. Of the 12 patients
with moccasin tinea pedis treated concomitantly with
topical 40% urea cream and ciclopirox cream, a 100%
cure rate was achieved. After 2 to 3 weeks of combi-
nation therapy, all patients were free of erythema,
scaling, and pruritus. In comparison, one patient with
documented T rubrum used a topical antifungal agent
only for one month. This patient had resolution of
most of the pruritus but continued to complain of
scaling on the feet. By adding 40% urea cream, the
scaling was cleared. All patients completed the full
course of treatment. One patient did complain of
minor irritation in the toe web spaces, but it was not
significant enough to discontinue therapy.

Comment
Urea is a known keratolytic agent that assists in the
clinical resolution of scale and crusting. It also has
been shown to enhance the absorption of other
agents, including antifungals, into the skin, which
is often thickened with a hyperkeratotic scale in
moccasin tinea pedis.13 An additional property of
topical urea is its inherent antifungal activity. This
property was shown in an in vitro study on the rel-
ative antifungal activity of 40% urea cream alone,
ciclopirox cream alone, and a combination of both
40% urea and ciclopirox creams. In this study, all 
3 groups were capable of reducing the fungal counts
of T rubrum, as shown in the Table. The most effec-
tive reduction in T rubrum counts for both 40%
urea cream alone and ciclopirox cream alone
occurred 3 days after exposure, and, indeed, the
combination of 40% urea cream with ciclopirox
cream was capable of eliminating the fungus com-
pletely after only 6 hours of exposure.11 Thus, 40%

In Vitro Activity of 40% Urea Cream and 
Ciclopirox Cream Against Trichophyton rubrum11

Count After Count After Count After Count After
Control 2 Hours 6 Hours 24 Hours 3 Days

Sample Count (% reduction) (% reduction) (% reduction) (% reduction)

40% Urea 3.95�105 2.5�104 (93.6) 1.8�103 (99.5) 7.0�103 (98.2) �10 (�99.9)

Ciclopirox 3.95�105 4.5�105 (0.0) 7.0�105 (0.0) 3.5�104 (91.0) �10 (�99.9)

40% Urea �
Ciclopirox 3.95�105 5.5�102 (99.8) �10 (�99.9) �10 (�99.9) �10 (�99.9)
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urea cream not only has antifungal activity but also
seems to act synergistically with topical antifungals
against T rubrum.

In the present study, the ciclopirox cream was
chosen arbitrarily from the antifungals indicated in
the treatment of tinea pedis. In combination with
40% urea cream, ciclopirox cream cleared all cases of
moccasin tinea pedis in 2 to 3 weeks. However, more
potent topical antifungals, such as terbinafine or
butenafine, which, when used alone, have a 69% cure
rate in moccasin tinea pedis when used for 2 weeks,
may be more effective.5 Nevertheless, the adverse
effect profiles of these agents, with their slightly
greater incidence of allergic contact dermatitis than
ciclopirox, partially negate their potential increased
efficacy in the treatment of moccasin tinea pedis.14

The etiology of the minor irritation of the toe
web spaces in one patient in the study is uncertain
because allergic contact dermatitis has been
reported in a small percentage of subjects with both
topical urea and ciclopirox creams.15,16 However, the
irritation was not significant enough to stop the
treatment, and the combination therapy was well
tolerated by the other patients.

As the type of tinea pedis most recalcitrant to
therapy, moccasin tinea pedis commonly is treated
with oral antifungals, such as terbinafine and itra-
conazole, in addition to topical antifungals, thus
adding the potential complications of systemic
therapy. Therefore, topical treatments with urea
cream and an antifungal, shown in this study to be
effective in about the same time interval as that
indicated for topical plus systemic therapy, are an
advantageous and efficacious alternative. Thus,
with its inherent antifungal activity, as well as its
ability to work synergistically with topical antifun-
gals, 40% urea cream is a useful adjunct and an
excellent addition to the arsenal in the treatment
of chronic, recalcitrant moccasin tinea pedis.

Further studies with larger numbers of patients
are needed to better define the rate of cure.
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