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Two randomized, double-blind, vehicle-controlled,
multicenter studies assessed the efficacy and
safety of a new terbinafine 1% solution for the treat-
ment of interdigital tinea pedis and tinea corporis or
tinea cruris (tinea corporis/cruris). Patients with
interdigital tinea pedis applied terbinafine 1% solu-
tion or vehicle twice daily for 1 week with 7 weeks of
follow-up (N=153), and patients with tinea corporis/
cruris applied terbinafine 1% solution or vehicle
once daily for 1 week with 3 weeks of follow-up
(N=66). Efficacy was assessed mycologically and
clinically at the end of treatment and throughout
follow-up. In the tinea pedis study, 66% of patients
were effectively treated with terbinafine compared
with 4% of the group treated by vehicle (P<.001;
Mantel-Haenszel test). In the tinea corporis/cruris
study, treatment was effective in 65% of the
terbinafine group compared with 8% of the vehicle
group (P<.001). There were no significant differ-
ences in the frequency of cutaneous adverse
events between the 2 groups in either study. We

conclude that one week of therapy with terbinafine
1% solution is highly effective, superior to vehicle,
and safe for use in superficial fungal infections.

Terbinafine (Lamisil®; Novartis Pharma AG), an allyl-
amine, is a broad-spectrum, fungicidal drug that is used
for the treatment of dermatophytes. It is therapeuti-
cally effective at low concentrations1 and is highly ef-
fective in vitro against Trichophyton, Epidermophyton,
and Microsporum organisms, which are common der-
matophyte pathogens.2,3 In a 1% cream formulation,
terbinafine promotes the clinical and mycologic cure
of tinea pedis, corporis, and cruris.4 Recently,
terbinafine was formulated as an easy-to-apply solution
for topical use. Topical creams, however, may not be
convenient for all patients or application sites. We
report the results of 2 double-blind, multicenter,
prospective, vehicle-controlled, parallel group studies
investigating the safety and efficacy of terbinafine 1%
solution for the treatment of interdigital tinea pedis
and tinea corporis or tinea cruris (tinea corporis/cruris).

Methods
Study Populations—In the tinea pedis study, patients
with interdigital tinea pedis were randomly selected for
treatment with terbinafine or vehicle at a 2:1 ratio. El-
igible patients were males or nonpregnant females at
least 12 years of age with clinically diagnosed inter-
digital tinea pedis confirmed by positive microscopy.
Exclusion criteria included chronic plantar tinea pedis,
radiation therapy or systemic therapy with cytostatic
or immunosuppressive drugs at time of study or within
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2 weeks of initiation of study drug, active treatment
for another dermatomycosis with a drug other than the
study drug, immunodeficiency, a history of drug or al-
cohol abuse, allergies necessitating treatment, or hy-
persensitivity to any drug. Also excluded were patients
who had been treated with oral antifungal agents
within the previous 6 weeks, topical antifungal agents
within the previous 2 weeks, or another investigational
drug within the previous 8 weeks.

In the tinea corporis/cruris study, patients from 
3 centers in the United States were randomized to
treatment with terbinafine 1% topical solution or
vehicle at a 1:1 ratio. Eligible patients were males or
females at least 5 years of age with clinically diag-
nosed tinea corporis/cruris confirmed by positive
microscopy. Clinical signs were to be localized to the
pilose skin of the trunk, inguinal region, extremities,
or head and neck. Pregnant or breast-feeding women
were excluded, as were persons taking antibacterial,
antiviral, or anthelmintic drugs within 2 weeks of ini-
tiation of study drug. Other exclusion criteria
included anticipated unwillingness or inability to
comply with requirements of the study, concomitant
nondermatophyte infection, and radiation therapy or
systemic therapy with cytostatic or immunosuppres-
sive drugs.

Study Medication and Administration—Patients in
both studies were given either 1% terbinafine 
in a vehicle solution of propylene glycol-1,2,
cetomacrogol 1000, ethanol, and demineralized wa-
ter or vehicle solution alone in identical 20-mL bot-
tles. Tinea pedis patients were instructed to apply
the solution to all affected areas twice daily, and
tinea corporis/cruris patients were instructed to ap-
ply it to all fungal lesions once daily. All patients
were told to cover the entire affected area and ex-
tend the solution over an approximately 1-inch-
wide margin of apparently healthy skin. For each
patient, a target lesion (the site with the most ex-
tensive disease) was designated for clinical and
mycologic assessment. Patients in both studies were
instructed to return all unused study medication and
all empty bottles so that compliance could be as-
sessed. They also were asked for the exact number
of applications during the study period.

Study Schedule—In the tinea pedis study, study
drug or vehicle was applied for 7 consecutive days,
with a relatively long posttreatment follow-up 
(7 weeks). Treatment began on the morning after the
baseline visit. Mycologic and clinical efficacy vari-
ables were measured at baseline and at weeks 1 (end
of treatment), 2, 4, 6, and 8. Samples of the desig-
nated target lesion were taken at those times for mi-
croscopic examination and culture. Any adverse
events or changes in concomitant medications were

recorded. End of study was defined as the visit sup-
plying the last available data for a patient.

In the tinea corporis/cruris study, the study drug
or vehicle was applied once daily for 7 days, with a
3-week posttreatment follow-up. Mycologic sampling
and clinical assessments were carried out at the base-
line visit, at the end of treatment (week 1), and at
weeks 2 and 4. End of study was defined as week 4 or
time of last available data for a patient.

Safety—Adverse events, defined as any symptoms,
physical signs, syndromes, or diseases that either newly
occurred or worsened during the study, were recorded
at all study visits. Cause and possible relationship to
study medication were assessed. In the tinea pedis
study, tolerability was based on investigators’ and pa-
tients’ overall ratings using a scale of very good, good,
moderate, poor, and very poor.

Statistical Analyses—In the tinea pedis study, safety
and demographic analyses were performed on patients
who were randomized, had received at least one ap-
plication of the study drug, and had at least one post-
baseline safety assessment. Patients were excluded who
showed inadequate compliance, took disallowed con-
comitant medication, had inadequate disease severity
or localization, or missed a visit at week 8 or later.

In the tinea corporis/cruris study, criteria for the
safety and intent-to-treat (ITT) populations were the
same as those for the tinea pedis study. The valid-
subject population included all patients with positive
mycologic cultures at baseline who completed the
study without violating the protocol in any way liable
to influence the efficacy outcome. Because no subjects
violated the protocol, the ITT and valid-subject pop-
ulations were identical. Patients who discontinued
because of treatment failure were considered as inef-
fectively treated in the valid-subject population.

Results
Patient populations and demographics for the 2 stud-
ies are shown in Tables 1 and 2.

Tinea Pedis Study—All of the patients excluded
from the ITT population met the criteria for delayed
exclusion. A large proportion of patients had varying
degrees of disease involvement of the thick plantar
skin and were excluded from the valid-subject popu-
lation. Demographics between the terbinafine and
vehicle groups did not differ significantly except for
the proportions of whites versus nonwhites (P=.026;
Mantel-Haenszel test).

Of the 153 patients randomly selected, 34 discon-
tinued prematurely (23 from the terbinafine group and
11 from the vehicle group). The reasons for discontin-
uation in both groups, in descending order of frequency,
were treatment failure, failure to return for scheduled
visits, protocol violations, and withdrawal of consent.



Tinea Corporis/Cruris Study—No significant
between-group differences were found. Of the 
66 patients randomly selected, 15 discontinued pre-
maturely (3 from the terbinafine group and 12 from
the vehicle group). Two patients from the vehicle
group discontinued because of negative baseline cul-
tures, and one discontinued because of exacerbation
of untreated areas. Three patients from the terbinafine
group and 9 from the vehicle group who discontinued
treatment were considered treatment failures. 

Efficacy Outcomes
Tinea Pedis Study—Percentages of patients considered
effectively treated are shown in Figure 1A. Efficacy
results favored terbinafine at all time points, becom-
ing significant at week 4 (data not shown) and

remaining significant until the end of the study. The
valid-subject analysis yielded superior results (71%
versus 7%; P<.001), probably because of the exclu-
sion of patients with more recalcitrant plantar
involvement. A subgroup analysis of patients with
plantar involvement showed effective treatment in
55% of the terbinafine group versus 0% of the vehi-
cle group, demonstrating that terbinafine is effective
even in more severe cases. 

These results were supported by mycologic testing.
After one week, culture was negative in 96% of pa-
tients treated with terbinafine compared with 36% of
patients treated with vehicle (Figure 2A). Microscopy
response rates, which indicate the presence of hyphae
regardless of viability, were significantly higher with
terbinafine than with vehicle for most of the study.
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Table 1.

Number of Patients in Each Study Population

Tinea Pedis Study Tinea Corporis/Cruris Study

Terbinafine Control Terbinafine Control

Total randomized (safety) 104 49 32 34

Intent-to-treat population 58 28 26 26

Valid subject population 34 15 26 26

Table 2.

Patient Demographics (Intent-to-Treat Population at Baseline)

Tinea Pedis Study Tinea Corporis/Cruris Study

Terbinafine n (%) Control n (%) Terbinafine n (%) Control n (%)

Gender

Male 47 (81) 18 (64) 17 (65) 18 (69)

Female 11 (19) 10 (36) 9 (35) 8 (31)

Race

White 35 (60) 23 (82) 21 (81) 20 (77)

Black 17 (29) 3 (11) 1 (4) 0 (0)

Other 6 (10) 2 (7) 4 (15) 6 (23)

Age, y

Mean 41 43 41.1 43.5

Range 12–83 25–72 9–82 6–71
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Figure 1. Percentages of patients in the intent-to-treat population who achieved effective treatment in the tinea
pedis (A) and tinea corporis/cruris studies (B). Asterisk indicates P<.01 vs vehicle; dagger, P<.001 vs vehicle.
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Figure 2. With mycology testing to measure viability, the culture becomes negative earlier than with microscopy,
indicating the presence of hyphae regardless of viability. Tinea pedis study (intent-to-treat population)(A) and tinea
corporis/cruris studies (valid-subject population)(B). Asterisk indicates P<.05 vs vehicle; dagger, P<.001 vs vehicle;
double dagger, P<.01 vs vehicle.
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Clinical and mycologic recurrence (relapse or rein-
fection) occurred in only 7% of patients treated with
terbinafine in both the ITT and valid-subject popu-
lations despite long follow-up periods.

Tinea Corporis/Cruris Study—In the tinea corporis/
cruris study, treatment was effective in 19% of patients
at week 1, increasing to 74% at week 4 (Figure 1B).
Corresponding values for vehicle were 8% and 13%,
respectively, showing a clear benefit for terbinafine. At
week 4 and at end of study, this difference was signifi-
cant at the P<.001 level.

Mycology testing supported the clinical findings. At
least 70% of patients treated with terbinafine had neg-
ative culture throughout most of the study, and no more
than 44% of vehicle-treated patients had negative cul-
ture at any time (Figure 2B). Terbinafine was signifi-
cantly superior at all visits. The percentage of patients
treated with terbinafine with negative microscopy in-
creased from 42% at the first visit to 100% by week 2.

Safety and Tolerability—In the tinea pedis study,
the tolerabilities of terbinafine and vehicle did not
differ in a significant or clinically meaningful way.
Approximately 15% of the terbinafine group (16 of 
105 patients) and 10% of the vehicle group (5 of 
48 patients) experienced at least one adverse event
during the study. Most adverse events were mild and
not judged to be drug related. In this study, 7.6% of
patients treated with terbinafine and 6.1% of patients
treated with vehicle experienced skin or application-
site adverse events. At the end of the study,
terbinafine tolerability was rated good or very good by
97% of patients and investigators.

In the tinea corporis/cruris study, most adverse
events were mild. Six percent of the terbinafine group
and 3% of the vehicle group experienced skin or
application-site adverse events that were potentially
related to the study drug. 

There were no deaths, serious or severe adverse
events, or discontinuations resulting from adverse
events during either study.

Comment
These studies indicate that one week of terbinafine
1% solution is a highly effective treatment for tinea
pedis, corporis, and cruris and promotes clinical and
mycologic cure. The short duration of treatment en-
couraged compliance. Patients with tinea pedis who
were treated with terbinafine had a lower relapse rate
than patients in the vehicle group. Cure rates in-
creased during follow-up, suggesting that terbinafine
continued to exert pharmacologic effects long after ad-
ministration. Incidence of adverse events, which were
usually mild and transient, was low and comparable
between groups treated with terbinafine or vehicle.

A solution formulation may expand the utility of

terbinafine. Müller et al5 recommend that tinea cruris
therapy be formulated as a powder or in a minimally
occlusive cream base. This solution formulation may
be useful for patients with sensitivity to cream com-
ponents, for persons concerned that heavy creams may
stain clothing, when a drying effect is desirable, or
when large surface areas are affected. In addition, al-
though terbinafine was applied twice daily in this tinea
pedis study, another study found similar efficacy when
it was applied once daily.6 These studies indicate that
terbinafine solution provides effective, safe alternative
therapy for superficial fungal infections. Use of this
new formulation may help promote compliance, es-
pecially when large surface areas are involved.
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