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Summary

A Butenafine is a new antifungal agent with primary fungicidal
activity against dermatophytes suchrashophyton mentag-
rophytesMicrosporum canisindTrichophyton rubrumvhich
cause tinea infections.

A YC-labelled butenafine=B0 ug/g tissue) was found within
guinea-pig dorsal skin 24 hours after topical application. Most
of the drug was distributed into the epidermis including the
horny layer. Small amounts were found in the dermis, probably
transported via sebaceous glands and hair follicles.

A Invitro, the minimum concentration that completely inhibited
growth of dermatophytes (MIC) and the minimum fungicidal
concentrations (MFC) for butenafine agaifistmentagro-
phytesandM. caniswere similar (0.012 to 0.05 mg/L) and were
4 to 130 times lower than those for naftifine, tolnaftate, clotri-
mazole and bifonazole. It also has greater activity aghinst
rubrum, M. gypseunand Epidermophyton floccosumhen
compared with naftifine, tolnaftate and clotrimazole; compari-
sons with bifonazole against these strains were not available

A Assessmentafter 1 week’s treatment in patients with tinea ped
revealed that mycological cure rates were greater in those wh
received twice-daily butenafine for 1 week or once-daily
butenafine for 4 weeks than in placebo recipients. Mycological
and overall cure rates were either further increased or mair|
tained up to 5 weeks after treatment cessation compared wit
end-of-treatment values.

A In patients with tinea cruris or tinea corporis who received
once-daily butenafine 1% for 2 weeks, the mycological and
overall cure rates continued to increase for up to 4 weeks aftg
treatment cessation.

Features and properties of butenafine

(KP 363)

Indications

Tinea infections
Other mycoses
Mechanism of action

Antifungal

Dosage and administration
Usual dosage in clinical trials
Route of administration

Duration and frequency of
treatment

Pharmacokinetic profile

Mean plasma concentration
after 14 days’ treatment with
once-daily 1% cream

Adverse events

Most frequent

Focus of this profile

Fungal squalene epoxidase
inhibitor

1% cream
Topical

Tinea pedis
1wk twice daily or
4wk once daily

Tinea cruris and corporis
2wk once daily

0.91 pg/L

Mild burning at application site
in <2% of patients
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dal agent, is the first representative of a new class
|CH3 CHj of antifungal agents; it is a benzylamine derivative
CH, —N —CH, (|3—CH3 yvith a chemical st_ructure and a mpde of action sim-
| ilar to the allylamine class of antifungal agelts.

1. Pharmacodynamic Profile

» Fungistatic activity was defined as the lowest
concentration that completely inhibitgbq vitro
growth of dermatophytes (MIC). The minimal fun-
gicidal concentration (MFC) was defined as the
Superficial fungal infections are common lowest concentration that prevented visible growth
world-wide. Three main anamorphic genera ofwhen subcultured on to agar plat8sThe MFC
dermatophyte are responsible for the group of invalues of butenafine agaifistmentagrophytesnd
fections known as tineéd: Trichophyton, Micro- Microsporum canisvere 4 to 130 times lower than
sporumand EpidermophytonTrichophyton rub-  those of naftifine, tolnaftate, clotrimazole or bifon-
rum and Trichophyton mentagrophytesre the @zole; the MIC values were 4 to 65 times lower than
main cause of tinea pedis, ahdubrum, T. menta- those of the same comparator drugs (fig. 1). The
grophytesand Epidermophyton floccosuare the MIC and MFC values for butenafine agairist
main cause of tinea cruris. Tinea infections aﬁec{nentagrophytesver_e the same (0.012 mg/L) and
the keratinised cells of the skin, hair and nails an(&hOse agamSt/I..canlswere S|m'|lar (0.025 and 0',0,5
are named according to the anatomical site inmg/.l" respectively) ;ugggstmg tha}t the act.|v.|ty
fected. These infections are contagious and ar gainst these organisms is essentially fungicidal

transmitted via physical contact with arthroconi- ig. 1Y).
dia, which are generated from dermatophyte fila-* In vitro, geometric mean MIC values for
ments. Because arthroconidia can survive for yeardutenafine were lower than those for naftifine,
embedded in scales of hair and skin, recurrent outolnaftate or clotrimazole against clinical isolates
breaks of infection may occur, particularly in indi- of dérmatophytes including. mentagrophytes.
viduals with a compromised immune systdhm, ~ rubrum M. canis, M. gypseuprandE. floccosum
Several classes of antifungal agents including"cubated on Sabouraud's dextrose agar medium,
imidazoles, triazoles and allylamines are avail-8t 27°C for 7 days (fig. 2yl These data indicate a

ablel! The first two classes interfere with fungal °road spectrum activity for butenafine which is

14a-demethylase, which is dependent on c:yto—mOre potent than the comparator agents.

chrome P450, and inhibit the formation of ergos-+ In vitro, MIC values against clinical isolates of
terol. These agents may also interfere with the hu¥. rubrumranged from 0.007 to 0.015 mg/L 48
man cytochrome P450 system causing unwantedours after initial inoculation and were 0.015 mg/L
toxicity. Allylamine agents inhibit squalene epoxi- at 72 hours after inoculatidfi;corresponding min-
dation and do not interfere with cytochrome P450imum lethal concentrations (MLC; the lowest con-
dependent enzymes. centration which resulted in growth<f colonies)

In the clinical setting, use of fungistatic agentswere 0.015 mg/L and 0.015 to 0.125 mg/L.
such as topical azole compounds may lead to rapid In the guinea-pig dorsal skin trichophytosis
relapse and/or incomplete eradication of the infectmodel, butenafine was 65 times more fungicidal
ing organism when treatment is withdrawn. Inhibi-and 33 times more fungistatic than clotrimazole
tion of fungal squalene epoxidation is thought toagainst arthroconidia off. mentagrophyteld!
confer fungicidal activity?! Butenafine, a fungici- MFC values were 0.012 and 0.78 mg/L for butena-
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Fig. 1. Invitrofungistatic and fungicidal activities of butenafine and comparator drugs against Trichophyton mentagrophytesand Microsporum
canis. Fungistatic activity was measured as the minimum concentration (MIC) of the drug that completely inhibited growth of dermatophytes.
Fungicidal activity was measured as the minimum fungicidal concentration (MFC) that prevented visible culture growth when subcultured
onto agar plates.[4] The insert is for clarification and shows more clearly the identical or similar MIC and MFC values of butenafine against
these organisms, illustrating its primary fungicidal property.

fine and clotrimazole; corresponding MIC valuester 20 days’ application of butenafine 1% cream,

were 0.012 and 0.39 mg/L. The size of the inocuhifonazole 1% cream or no treatment, 8.3, 44.2 and
lum did not affect the antifungal activity of butena- 97.5%, respectively, of skin sections taken from

finel’l Negative cultures were seen in 100% ofintected areas had positive cultures (p < 085

skin sections infected with $010° or 1® cells per | hireated group). Post-application assessment of
lesion. Conversely, the effect of clotrimazole was

o . . ungal growth, 30 days after drug cessation re-
reduced with increasing inoculum size: 98, 46 anJ gal g . Y 9 ) .

: . vealed that butenafine, compared with bifonazole
20% of cultures, respectively, were negative for

10%, 105 and 10 cells per lesion. qr no treqtment, p.revented relapse of |nterd|g|tal
) tinea pedis: negative cultures were seen in 75%
* In a comparative study, 10 days after the plant%f samples from the butenafine group, 8.3% from

?_f trr;(;rxgdrga\r/]v (t)f gui/naer‘;f'g;V;ifif'ﬂr?cg:a;egr\:\tlghthe bifonazole group and 0% from the nontreated
: grophyte Y ga' ag group (p < 0.05vs bifonazole and untreated

(1% cream formulation) were applied once daily
for 20 dayd® Butenafine caused a significantly groups).

greater mycological eradication than bifonazole or. Topical butenafine 1% solution (0.2ml) applied

clotrimazole: respective negative cultures weregnce 24 or 48 hours before fungal inoculation with
88.5, 31.3, and 27.1% (p < 0.001) T. mentagrophytesn guinea-pigs (dorsal skin)

« Interdigital tinea pedis was induced in guinea-completely prevented mycological infection for up

pigs by inoculation witil. mentagrophytel8! Af- to 17 days; pretreatment 72 hours before inocula-

O Adis International Limited. All rights reserved. Drugs 1998 Mar; 55 (3)
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Fig. 2. In vitro antifungal activity of butenafine and comparator agents measured as minimum concentration (MIC) that completely inhibited
growth of clinical isolates of dermatophytes.ls]

tion prevented infection in 60% of the animals overincluding the horny keratinised layer (O tops0
the same periol4] deep). Here, the radioactive concentration reached

* In vitro (cell culture) studies have shown that @ Plateau 1 to 2 days after application and rgmained
butenafine is active againéandida albicanand ~ constant for up to 7 days. Low concentrations of
that the effect is probably the result of direct actionrad'oacwIty were also located at the Ieve_l of the
on the membrane structure of the organism rathef€2aceous glands (100 to o) and the hair fol-

than an alteration in the cellular sterol composi-cles (1300 to 1600m), suggesting penetration to
tion 1101 the deeper layers of the dermis via these 2 struc-

tures.

« Inhibition of fungal squalene epoxidation . In quinea-oi n=5)th ncentration of bu-
causes the antifungal action of butenafine against guinea-pigs (n = 5) the concentration of bu

. . : tenafine in the skin 24 hours after application of
&p 1]
susceptible fungi such &porothrix schenckif 2mg of the agent (0.2ml of a 1% solution) was 31.5

Hg/g tissue; at 72 houpostapplication it was 8.8
ug/g tissud? In vitro concentrations required for
.fungicidal activity againsT. mentagrophyteand
. caniswere between 0.012 and 0.05 mg/L.

2. Pharmacokinetic Profile

guinea-pigs after topical application (24-hour du-
ratiori*2]) of 0.2ml of a 1% solution 8fC-labelled + In patients with tinea cruris who applied
butenafind’l The highest concentration of radio- butenafine 1% cream once daily, the mean plasma
activity (estimated as 250 to 50§ of butenafine concentration of the drug after a 14-day treatment
per gram of tissue) was found in the epidermisperiod was 0.9Jug/L.[*3] This suggests poor sys-

O Adis International Limited. All rights reserved. Drugs 1998 Mar; 55 (3)
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temic distribution of the drug after topical applica- gical cure rates after 4 weeks’ therapy were 88 and
tion. Five weeks after treatment termination, mean5% (p < 0.0017]); these rates were maintained in
butenafine plasma concentrations were betweebutenafine recipients, but declined (to 33%; p <

0.15 and 0.28ig/L in 5 of 17 patients. 0.00171) in vehicle recipients 4 weeks after treat-
ment cessation (week 8). The overall cure rate was
3. Therapeutic Trials significantly greater in butenafine than vehicle re-

. . cipients at week 8 (28s5%; p = 0.012).
Several primary end-points were used to assess

the efficacy of butenafine in clinical trials: * Butenafine 1% cream (n = 37) or vehicle (n =
+ Mycological cure: negative fungal culture and po-39) Was applied once daily for 2 weeks by patients
tassium hydroxide (KOH) test. with tinea crurid?3! Mycological cure, seen as

¢ Effective treatment: mycological cure and investi—early as day 7, occurred in 66 and 13% of butena-
- mycolog fine and placebo recipients (p < 0.0001). The cure

gator global assessment of ‘cleared’ (100% remiSFate was greater in butenafine than in vehicle recip-
sion) or ‘excellent’(80 or 90 to 99% improvement). 9 P

. . . ients throughout the 2-week treatment phase and

* Overall cure: mycological cure and investigator o 4 \veek post-treatment period. At day 42, my-

global asses_smen_t of clegred ' . cological cure rates were 81% for butenafine and
Where specified in the literature reviewed, the

: 13% for vehicle recipients (p < 0.0001). Overall
mos[tl;_:l%gnmon causative pathogen wiasrub- cure rates at day 14 were 32% for butenafine and
rum: ) , i 8% for vehicle recipients (p < 0.01). At day 42, this
* Inadouble-blind trial, butenafine 1% cream ap-ate \as increased in butenafine recipients and de-
plied twice daily for 7 days (n = 132) produced a . eased in vehicle recipients (8% 3%; p <

significantly higher mycological cure rate than Ve-0.0001), suggesting a prolonged post-treatment ef-
hicle (n = 139) as early as day 8 in patients Withsot of the active agent (fig. 4).

tinea pedis (43/s 25%; p = 0.021}4 This rate

continued to increase in both groups to day 14 (61 In another trial that did not include a follow-up
vs 35%; p < 0.0001) and was further increased uperiod to assess further disease resolution after
to 5 weeks after treatment cessation (day 42) in the

butenafine group, but declined in vehicle recipi-
ents (74/s22%; p < 0.0001) [fig. 3]. The effective
treatment rate followed a similar temporal pattern:
for butenafine and vehicle recipients, respectively,® 60+
the rates were 6 and 1% at day 8 (p = 0.017), 17

80

al cure (%)

— Butenafine 1%

and 9% at day 14 (p = 0.045) and 40 and 9% at daﬁ --- Vehicle

42 (p < 0.0001). The overall cure rate was signifi- £ 0’

cantly better in butenafine than vehicle recipients% __________________________

at day 14 (4vs 0%; p = 0.026), and was further 2 .. el
increased in the butenafine group but essentiallyz
unchanged in the vehicle group at day 42 20

1%; p < 0.0001). 0d - -

* In a smaller double-blind trial, patients with Study day

tinea pEdIS ‘T’lpp“ed either bUten‘?‘fme 1% cream (rFig. 3. Mycological cure (negative fungal culture and potassium
= 40) or vehicle (n = 40) once daily for 4 weéks. hydroxide test) after treatment cessation in patients with tinea
After 1 week, mycological cure was achieved in | pedis who received vehicle (n = 139) or butenafine 1% (n = 132)
40% of butenafine recipients and 20% of vehicle twice daily for 7 days.[14] Assessments were made on days 8, 14
recipients (p - 0.08:17]). Corresponding mycolo- and 42. Symbols: * p = 0.012, ** p < 0.001 vs vehicle.

20+

Fﬁlents
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_ rates were also higher at all time points in butenaf-
- gﬁ:‘;’;ﬁne T ine than in vehicle recipients: 830%, 60vs17%,
’ and 81vs 14%, respectively, for days 7, 14 and 42
(all p<0.0001). Compared with vehicle recipients,
patients receiving butenafine had a significantly
higher overall cure rate by day 14 (843%; p <
0.001) which improved by day 42 (§814%; p <
0.0001).

,"tErggtr‘:em « The continuous clinical response to butenafine
after treatment cessation was reflected by the in-
vestigator’s global assessment: in patients with

, tinea corporis an assessment of ‘cleared or excel-

0 : - T T o % = a lent’ was reported in si_g_nificantly more butenafine

Study day 1% than placebo recipients after 14 days’ once-
daily application (64vs 25%; p < 0.001}t6] the

Fig. 4. Prolonged therapeutic effect of butenafine 1% cream once condition was reported as ‘worse’ in 14% of p|a_

e ittt i nechie ot C°°° 'eCiPients and none of those who received

and mycolo}g;ical culture plus invesgt]igatorpglobal respgnse assess- butenafine (p < (_)'001; ﬂg' 5) Five V\_Ieeks a_fter

ment of ‘cleared’ (100% remission)] 2% Symbols: * p < 0.01, * p treatment cessation butenafine was increasingly
<0.0001 vs vehicle. more effective than placebo: 85% of butenafine
and 20% of placebo recipients had a ‘cleared or

, excellent’ response, and 28% of placebo recipients

treatment cessation, results from 36 evaluable pasnq none of the butenafine recipients were ‘worse’

tients with tinea pedis indicate that once-daily(p < 0.0001).

butenafine 1% cream and twice-daily clotrimazole o .
1% cream may have similar therapeutic potential® Similarly, at the end of 4 weeks’ once-daily
after 4 weeks’ applicatiol® Pathogenic eradica- treatmentin 80 patients with tinea pedis an assess

tion rates were 94.7% for butenafine and 88.2% fofment of ‘cleared or excellent’was reported in 68%
clotrimazole recipients. Final overall evaluation of Of butenafine 1% and 40% of placebo recipiétis.

skin findings was ‘moderately or markedly im- Four weeks after treatment cessation (week 8), an

proved’ in 78.9% of butenafine and 76.5% of @ssessment of ‘cleared or excellent’ improved to
clotrimazole recipients; final overall effect was 78% in butenafine recipients, but reduced (to 35%)

‘good or excellent’ in 84.2% of butenafine and iN those receiving placebo.
82.4% of clotrimazole recipients. However, the

lack of follow-up did not allow assessment of the 4. Tolerability

potential for a continued effect of each drug after
treatment cessation.

wn (2]
o o
I I

N
o
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N
o
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w
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* Butenafine appears to be well tolerated when
applied topically. In 2 separate studies, 1 dt36

+ In a double-blind trial patients with tinea corpo- and 1 of 19%4 patients with tinea pedis who re-
ris received either butenafine 1% cream (n = 42) oceived butenafine 1% cream reported mild burn-
cream vehicle (n = 36) once daily for 2 weé€t. ing and/or stinging on application. In the latter
Mycological cure was significantly greater in study{4l 3 of 196 vehicle recipients also reported
butenafine than in vehicle recipients at day 7 (64mild burning on application and 1 other had ele-
vs 9%; p< 0.0001), at day 14 (88 28%; p < vated aspartate and alanine aminotransferase lev-
0.0001) and at day 42, 4 weeks after treatment ce®ls. There were no withdrawals from either study.
sation (88/s17%; p < 0.0001). Effective treatment In a third triall*>! mild burning at the application

O Adis International Limited. All rights reserved. Drugs 1998 Mar; 55 (3)
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Fig. 5. Investigators’ global assessment of clinical response to butenafine 1% or placebo once daily for 14 days in patients (n = 78) with
tinea corporis.[lsl Assessments were made at the end of the treatment period (day 14) and 4 weeks after treatment cessation (day 42) and
were scored as follows: cleared or excellent (90 to 100% improvement), good or fair (25 to 89% improvement) poor (<25% improvement).
Symbols: * p < 0.001, ** p < 0.0001 vs butenafine.

site was reported by 1 of 60 butenafine recipientdution). These data suggest butenafine has a low
and 4 of 59 vehicle recipients, 1 of whom withdrew potential for skin irritation.

from the study. An additional vehicle recipient had
a high serum lactate dehydrogenase level in week
8 (creams were applied for 4 weeks), which re-
turned to within normal levels 4 weeks later. Butenafine is a fungal squalene epoxidase in-
« Askin patch test, judged on a 6-point scale dehibitor that has been launched in some countries
fined according to the Japan Investigational Groughcluding Japan and the US for use in tinea infec-
criteria, was carried out in 36 healthy volun-tions. In short term clinical trialss¢ weeks)
teers'19 Test preparations of 0.5% cream and 0.1%utenafine was effective against tinea pedis, tinea
solutions of butenafine and a number of antifungalcruris and tinea corporis; mycological efficacy was
agents were compared. Positive patch test rate®aintained during follow-up periods of up to 5
(assumed skin irritation) were observed as followsweeks after treatment cessation. The agent was
8.3% (econazole solution), 5.6% (econazolewell tolerated; the most commonly occurring ad-
cream), 2.8% (tolciclate cream) and 0% (butenaverse event was mild burning at the application
fine cream and solution, bifonazole cream and sosite. This was reported more frequently in vehicle

5. Butenafine: Current Status
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(1.5 to 7%) than in butenafine (0.5 to 2%) recipi-
ents.
12.
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