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ABSTRACT

Superficial cutaneous fundalinfections (SCFIs)arercommonty eéncountered in clinicalpractice i the United States, and comprise infec-
tions of the skin by dermatophytes and yeasts. The most common organisms causing SCFl are dermatophytes, especially Trichophyton
spp. With the exception of onédhemycosis and tinea capitis, most cases of. SCFls are amenable to properly'selected topical antifungal
therapy used over an adequate period of time.

A variety of topical antifungal agents are available for the treatment of SCFls, and they encompass a few major chemical classes: the
polyenes (ie, nystatin), imidazales (ie, ketoconazole, econazole, oxiconazole, etc), allylamines (ie, naftifine, terbinafine), benzylamines
(ie, butenafine), and hydroxypyridones (ie, ciclopirox). The 2 major classes that represent the majority of available topical antifungal
agents are the azoles and the allylamines. Overall, the allylamines are superior to the azoles in activity against dermatophytes, although
both are clinically effective. The reverse is true against yeasts such as Candida spp and Malassezia spp, although topical allylamines
have proven to be efficacious in some cases of tinea versicolor and cutaneous candidiasis.

Naftifine, a topical allylamine, is fungicidal in vitro against a wide spectrum of dermatophyte fungi and has been shown to be highly ef-
fective against a varietyhof cutaneous dermatophyte’infections. Rapid-orset of.clinicalVactivity and favorable data on sustained clearance
of infection have been documented with naftifine. The more recent addition of naftifine 2% cream has expanded the armamentarium,

with data supporting a clinically relevant therapeutic reservoir effect after completion of therapy.

J Drugs Dermatol. 2013;12(suppl 11):s165-s171.

INTRODUCTION

uperficial cutaneous fungal infections (SCFls) aré com-

monly encountered in clinical practice in the United

States.” The majority of etiologic fungal organisms asso-
ciated with the common SCFls are caused by dermatophytes,
including Tricophyton spp (especially Trichophyton rubrum),
Microsporum spp, and Epidermophyton floccosum.®* Derma-
tophyte infections can affect both children and adults, and dem-
onstrate an affinity for keratin with the ability to infect glabrous
skin, hair-bearing skin, hair shaft, and the nail unit.® Specific
dermatophyte infections will be discussed in more detail later
and are a primary focus of this article. The most common SCFls
induced by yeasts are tinea versicolor, which is caused by a va-
riety of Malassezia spp, and cutaneous candidiasis, most often
caused by Candida albicans.*®

Overview of Superficial Cutaneous Fungal Infections
Although this article will focus on cutaneous dermatophyte
infections, an overview of the common SCFls is very relevant
as there can be overlap in the differential diagnosis and avail-
able therapeutic options.

Cutaneous Yeast Irifections

Tinea-versicolor

Tinea versicolor, alsofreferred to as pityriasis versicolor, pre-
dominantly affects predisposed adults of either gender, who
periodically experience conversion of the commensal saprophyt-
ic yeast form (Pityrosporum spp such as Pityrosporum ovale) to
its mycelial (hyphal) form (Malassezia spp), with subsequent
proliferation most commonly on the trunk, proximal extremi-
ties, and lower neck.*> Among the more common mycelial forms
identified on patients with tinea versicolor are Malassezia glo-
bosa (50%-60%), Malassezia sympodialis (3%-59%), Malassezia
furfur (1%-10%) and Malassezia sloofiae (1%-10%), although the
involved species may vary geographically, and the prevalence is
markedly increased in tropical climates with high ambient hu-
midity.*® Patients presenting with tinea versicolor are generally
immunocompetent, and the factors that incite initial emergence
and subsequent recurrences are usually inexplicable.*® How-
ever, immunocompromised patients, such as those with human
immunodeficiency virus (HIV) infection, are predisposed to the
development of tinea versicolor, tend to exhibit more widespread
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FIGURE 1. Clinical presentation of common superficial cutaneous
fungal infections.
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involvement, and are often more refractory to conventional ther-
apies and/or exhibit frequent recurrence.”

Importantly, due to the commensal nature of the causative organ-
ism, recurrences of tinea versicolor are common after a course of
effective therapy in both immunocompetent andimmunocompro®
mised populations, with a recurrence developing usually within 2
years of a previously treated episode. The clinical manifestations
are somewhat variable‘andithe eruption is usually asymptomatic,
with mild pruritus reported in occasional cases.>* The common
clinical presentations are multiple tan, salmon-colored, or light
pink patches with fine (pityriasiform) scaling, which become hy-
popigmented as compared with non-affected skin\when a tanning
response occurs after ultraviolet light exposure/orin‘individuals
with darker skin color (Figure 1). Patients with dark skin can pres-
ent with hyperpigmented patches or withmultiple small truncal
macules that appear to be perifollicular.®#"A potassium-hydroxide
preparation (KOH) of scales obtained from affected areas dem-
onstrates short hyphae and clusters of round spores (“ziti and
meatballs”), although organism growth is not sustained on con-
ventional fungal cultures, including a dermatophyte test medium
(DTM).*¢ After successful clearance of the proliferated yeast or-
ganism, it may take several weeks for the variations in skin color
from previously affected and non-affected sites to match up vis-
ibly, a point that is important to communicate to patients.®

Candidiasis

Cutaneous candidiasis (CC), which can include some forms of mu-
cocutaneous infection, is most often caused by Candida albicans
and includes presentations more commonly seen in office der
matology practice such as Candida intertrigo (Figure 1), Candida
genital infections (balanitis, vulvovaginitis), oral candidiasis (acute
and chronic), angular chelitis (perleche), Candida paronychia, and
in some cases diaper dermatitis.®*" Less common CC presenta-
tions encountered in dermatology offices are “erosio interdigitalis
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blastomycetica” (usually third web space of a hand), Candida
glossitis (atrophic; painful), congenital cutaneous candidiasis (ac-
quired in utero; manifests first day after birth; diffuse), neonatal
candidiasis (onset days after birth), acute denture stomatitis (of-
ten coexists with perleche), and Candida folliculitis (rare; affecting
hair-bearing areas of face).>" However, other species that are be-
lieved to behave as pathogens in some cases have been identified
from skin and nails, such as C parapsilosis and C tropicalis, which
were identified in 29.1% and 7.8% of cases, respectively.™

Cutaneous _candidijasis usually emerges as an opportunistic in-
fection due'tolocal factors andforsystemic factors that promote
colonization.of skin or.mucosa.”'™ Involvement of naturally in-
tertriginous areas (ie, axillae, ‘inframammary, groin, mouth
corners), other skin folds (ie, abdominal apron), and interdigital
web spaces are cutaneous sites of predisposition, although
sometimes other skin sites can be affected.®® Local factors pro-
moting colonization and infection are occlusion, accumulated
moisture, maceration, structural compromise of the epidermal
barrier, and other aberrations of epidermal barrier function
such as alkaline skin pH (ie, in newborns), alterations in cutane-
ous microbial flora, and impairments of the antimicrobial and
immune response barriers of the&pidermis.®

"The more recent addition of

naftifithe/ 2% cream has expanded the
armamentarium, with data supporting a
clinically relevant therapeutic reservoir

(ﬁ'éft)fsf‘fompletion of therapy."

Systemic factors'that may predispose a patient to colonization
and infection with Candida spp are recent exposure to antibiotic
or corticosteroid therapy, diabetes (especially when poorly con-
trolled), or immunosdppression by underlying disease states
or specific therapies.”®'2 The multiple clinical presentations of
CC, which also include chronic mucocutaneous types of infec-
tion, are beyond the scope of this article and are well described
elsewhere.®® Nevertheless, the common clinical presentation of
Candida infection involving the skin, Candida intertrigo, is de-
scribed as briskly erythematous patches/plaques that are often
tender, painful, and/or pruritic, can be denuded and exudative
in some cases due to friction, may exhibit some scaling toward
the edges, and typically exhibit “satellite lesions,” which are
erythematous papules and pustules (Figure 1).5°*When Candida
intertrigo affects the groin region of males, the scrotum may
be affected, which differs from dermatophyte infection (tinea
cruris) where scrotal involvement is very rarely seen.

Cutaneous Dermatophyte Infections
Other than tinea capitis, cutaneous dermatophyte infections
(CDIs) are relatively uncommon in children; hence this article
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FIGURE 2. Variations in appearance of cutaneous dermatophyte
infections.

TINEA CRURIS
Well-defined annular eruption with scaly edge

TINEA CORPORIS
Brisk erythema with marked host inflammatory
response

TINEA CORPORIS / TINEA PEDIS
Faint annular patches on trunk and hyperkeratosis
on heels with very faint erythema

will focus on CDls in adult patients. These are caused by Tricho-
phyton spp, Microsporum spp, and Epidermophyton floccosum,
and they most often involve non-scalp skin and nails. Scalp in-
fection (tinea capitis) is far less coammon in adults, but has been
reported. Onychomycosis caused by a dermatophyte (tinea
unguium) affecting the nail bed and nail plate, and sometimes
also the nail matrix, is a very common SCFLthat increases with
age in adulthood, most often Jaffects toenails with or without
fingernail involvementg,and is'more refractory to thenapy: than
CDlIs involving glabrous or“hair-bearing skin. Dermatophyte-
induced onychomycosis frequently necessitates use of an oral
antifungal agent to achieve clearance, is not fully responsive to
therapy in many cases, is often recurrent even after complete
clearance with antifungal therapy, and is rarelinschildren and
adolescents, including those presenting with’ nail” dystrophy.
that is clinically suggestive of a fungal infection.™®

A given CDI, which hereafter refers to those-not involving scalp.
(skin, hair follicles, hair shaft) or nails, is categorized by the anatom-
ic location affected, with the most common being tinea pedis (feet),
tinea corporis (body except for scalp, face, hands, feet, and nails),
and tinea cruris."®" Other CDlIs include tinea faceii (face), tinea bar-
bae (male beard area), tinea manus (hands), tinea profunda (deeper
dermatophyte infection with follicular involvement), and tinea in-
cognito.’®®2The latter refers to a CDI that is altered in appearance
by application of a topical corticosteroid (TCS).Tinea profunda often
presents as tinea incognito because of “local immunosuppression”
from TCS application, or systemic immunosuppression, which
leads to unchecked fungal proliferation with deeper skin penetra-
tion of organisms, including follicular involvement.?!

Cutaneous dermatophyte infections such as tinea pedis, tinea
corporis, and tinea cruris exhibit variable presentations that
depend on host-related and/or exogenous factors, and some-
times the characteristics of the causative dermatophyte.5'6"”
The classic presentation is an annular patch or thin plague with

FIGURE 3. Three major clinical presentations of tinea pedis (inter-
digital, vesicular, dry plantar).

INTERDIGITAL TINEA PEDIS
Often an acute symptomatic eruption
caused by T rubrum or T mentagrophytes

'VESICULAR TINEA PEDIS
Usually affects the plantar arch (instep) area
Most often caused by T mentagrophytes

DRY PLANTAR (MOCASSIN) TINEA PEDIS
Affects those predisposed to chronic-recurrent
T rubrum carriage and infection

DRY PLANTAR (MOCASSIN) TINEA PEDIS
Note margination along lateral foot

an accentuated scaly edge and a tendency for central clearing
that corresponds to the magnitude of erythema intensity and is
reflective of the host inflammatory response (Figure 2).5'6'7 Host-
related factors include genetic predisposition, general health
status, and immune status. Exogenous factors include topically
applied agents (ie, antifungal agents, TCS, calcineurin inhibitors,
barrier repair)<and/or,_systemic'medications (ie, corticosteroids,
immunosuppressants) that can alter appearance, disease pro-
gression, or therapeutic response. Even the application of barrier
repair/moisturizer agents to tinea corporis, pedis, or cruris can
reduce scaling and create a more homogenous rather than “an-
nular edge” appearance. The altered appearance may cause
the clinician to not consider a dermatophyte infection, leading
to fmisdiagnosisyand improper treatment. Similarly, moisture
accumulation.and/maceration of the groin folds can alter the
appearance of tinea cruris, thus simulating frictional intertrigo,
again fesulting in in€orrect diagnosis and treatment. Three major
presentations of tinea'pedis are well recognized (Figure 3).516:1819

In some cases, specific fungal organisms tend to produce certain
clinical presentations such as the common association of T rubrum
and dry plantar (“moccasin”) tinea pedis, or Trichophyton men-
tagrophytes and vesicular tinea pedis (Figure 3).6161819.2224 Many
adults with dermatophyte infections exhibit an “immunologic
blind spot” against dermatophytes, especially T rubrum, which
predisposes them to chronic dermatophyosis, presenting primarily
as dry plantar tinea pedis and toenail +/- fingernail tinea unguium
as the “pedal source,” with more diffuse involvement manifesting
at other skin sites over time in some patients (Figure 4).2%These
patients are prone to recurrence of dermatophyte infections after
successful clearance with treatment. Children with tinea pedis and/
or tinea unguium are almost always from families that are affected
by the genetic predisposition of chronic dermatophytosis.’*'>?3

In adults or children with tinea corporis and/or tinea faceii,
with or without tinea capitis, especially with erythematous
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FIGURE 4. Chronic dermatophytosis (Trichopyton rubrum). Forty-
seven-year-old male with multiple sites of involvement.

2

G
TOENAIL TINEA UNGUIUM
Commonly affects large toenails; some smaller

toenails often affected; note adjacent dry
plantar tinea pedis

DRY PLANTAR (MOCASSIN) TINEA PEDIS
Characteristic finding in chronic
dermatophytosis; may be more subtle
resembling only xerotic skin

N
TINEA CRURIS
Note extension onto suprapubic region TINEA 'ORIS
and lower abdomen Extensive chest and neck involvement

FIGURE 5. Extensive cutaneous dermatophyte infection caused by
direct skin contact with infected cat (Microsporum eanis).
Clinical involvement of neck, chest, and shoulders with brisk
inflammatory plaques.

Positive culture

on
dermatophyte
test medium

patches or with multiple plaques, consideration needs to
be given to Microsporum canis as the pathogen, most of-
ten from an infected cat.'®?® Affected patients often have
lesions on the face, arms, neck, and /or thighs, and possibly
other skin sites, where inoculation has occurred due to con-
tact with the infected feline source while holding it. In cases
caused by M canis or other zoophilic fungi, the lesions are
often more briskly inflammatory and do not always present
with the classic picture of annular patches that are typically
anticipated when considering tinea corporis in the differen-
tial diagnosis (Figure 5). A fungal culture should be obtained
that allows for organism identification, and animal contact
sources should be considered in such cases. Also, a DTM can
be obtained as an inexpensive “screening culture medium”
to initially support fungal colony growth (Figure 5).® Once
characteristic dermatophyte colonies grow on a DTM, this
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can then be sent to a qualified mycology laboratory to iden-
tify the dermatophyte genus and species.

Topical Antifungal Therapy

Most SCFls and CDIs are amenable to topical antifungal thera-
py, especially in immunocompetent patients.>¢%'617 Although a
review of all available agents is beyond the scope of this article,
the imidazoles, allylamines, and ciclopirox (a hydroxypyridone)
are the most commonly used prescription agents in derma-
tology.3%61219.2628 The following is a focused review on topical
naftifine for the treatment of SCFls, especially DCls.

Topical Naftifine; What.Did We Learn From The Development
of 1% Formulations?

Naftifine is an allylamine derivative formulated as a hydrochloride
salt for topical administration in a 1% cream or gel, and more re-
cently a 2% cream. Naftifine 1% gel (Naftin® Gel) is approved by
the United States Food and Drug Administration (FDA), and it is
indicated for twice-daily topical application for the treatment of
tinea pedis, tinea cruris, and tinea corporis caused by T rubrum,
T mentagrophytes, T tonsurans, and E floccosum (recommended
duration 3-4 weeks).”® Naftifine 2%/ cream (Naftin® Cream 2%)
is FDA-approved with indication for once-daily treatment of in-
terdigital tinea/pedis,, tinea crufis, and tinea corporis caused by
T rubrum in adult patients >18 years of age (2 weeks treatment
duration):**,Much-of the clinical data collected on topical naftifine
evaluated the 1% formulations once or twice daily, with once-daily
shown overall to be equivalent in efficacy to twice-daily applica-
tion for CDls.?®3? Additional studies are also available with the 2%
cream formulation and are discussed later.

The.follewing.properties of naftifine have been reported and
appear to be clinically relevant:

e Naftifine exhibitsiin vitro fungicidal activity against a broad
spectrum of organisms, including T rubrum, T mentagro-
phytes, T tonsurans, E floccosum, M canis, M audouini,
and M gypseum, and also fungistatic activity against many
Candida spp.?3" Naftifine clinical activity against staphy-
lococcal and streptococcal pyodermas (n=30) has been
demonstrated; however, it is not recommended that topi-
cal naftifine be used for the treatment of bacterial infections
and such use is not FDA-approved.®

e  The primary mechanism of action of topical naftifine is the ar-
rest of fungal growth, increase in cell membrane fragility and
permeability, accumulation of squalene, and disruption of the
cell membrane. This occurs due to suppression of ergosterol
biosynthesis via inhibition of squalene epoxidase, which dif-
fers from imidazole agents in being fungal sterol selective.
The observation of a more rapid onset of clinical improvement
for CDls, with topical naftifine vs imidazole antifungal agents,
are likely related to the fungicidal effects of the former. How-
ever, reported anti-inflammatory properties may possibly be
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clinically relevant, such as inhibition of chemotaxis, reduction
in inflammation-associated skin temperature, markedly re-
duced erythema-wheal formation (intracutaneous histamine
test), and inhibition of UV-induced erythema.?6263

Naftifine is highly lipophilic, allowing for efficient penetra-
tion into the epidermis and hair follicles that are important
target sites for treatment of CDIs and other SCFls.®'®2 |n
an animal model of hair root trichophytosis, naftifine 1%
cream produced complete organism eradication in 3 days,
and was superior to econazole, which produced 80% myco-
logic clearance in 7 days.3

Systemic absorption of-topically‘administered naftifine ‘is
minimal (2%-6%) and no.major systemic side effects.have
been reported.?®32 |t is not known whether naftifine is
excreted in human milk, and topical naftifine is rated Preg-
nancy Category B.*

During clinical trials with naftifine 1% cream, the incidence
of adverse reactions was as follows: burning/stinging (6%),
dryness (3%), erythema (2%), itching (2%), and local irrita-
tion (2%).?° Other studies have reported that application
site reactions (ie, burning, stinging, itching) are relatively
uncommon with topical antifungal agents overall, and were
reported in 2% of naftifine-treated patients (n=185) com-
pared with 5% for topical clotrimazole_(n=194).2*°Allergic
contact dermatitis has been reported with topical naftifine,
with the risk of sensitization estimated to be 1:100,000.:%:3':36
Multiple efficacy studies'@and comparative studies support the
safe and effective use of topical naftifine 1% formulations for
CDls (non-scalp, non-nail) with a usual duration of use of 3 to
4 weeks, which are consistent with studies that have gained
FDA-approval with both the 1% gel and 1% cream.?5-3

Many tinea pedis studies with all available topical antifun-
gal agents primarily evaluate interdigital tinea pedis, with
fewer patients studied overall forfdny plantar (mogcasin)
tinea pedis.” Importantly, 1-week duration studies \with
agents such as topical terbinafine only enrolled subjects
treated for interdigital tinea pedis. In contrast, dry plantar
tinea pedis is likely to warrant a longer course of topical
antifungal therapy to achieve clearance due to the thicker
stratum corneum (SC) on plantar skin, wider area of in-
volvement, and a host-related immunologic blind spot
against T rubrum in many cases.®18.19.23.2.28

In patients treated for specific CDIs, based on comparative
studies and meta-analyses, allylamines including naftifine 1%
(primarily cream) demonstrated superior efficacy regarding
faster onset of clinical improvement and symptom reduction,
and better sustained cure outcomes, when compared with
several imidazole agents, such as econazole, oxiconazole,
clotrimazole, and ketoconazole.®%3" The superior sustained
cure outcomes with CDlIs treated with topical allylamines such
as naftifine may be explained by their lipophilicity, keratino-
philic properties, fungicidal activity, and persistence of drug
levels within the skin after discontinuation of application.6<”
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e Anin vitro assessment evaluating the possible development
of antifungal resistance showed that strains of T rubrum and
T mentagrophytes developed no tendency to become resis-
tant to naftifine following repeated exposures.®

e Although not FDA-approved for cutaneous yeast infections,
topical naftifine has demonstrated clinical efficacy in con-
trolled studies of patients with cutaneous candidiasis and
an uncontrolled study of patients with tinea versicolor.®'

The Addition of Naftifine 2% Cream: What Does it Bring to
the Table?

As-discussed-above, naftifine’exhibits fungicidal activity against
dermatophytes, with time-kill studies showing dose-dependent
activity against T rubrum, T mentagrophytes, and E flocco-
sum.* This supported the concept'of developing formulations
with a higher concentration of naftifine. Naftifine hydrochloride
2% cream gained FDA-approval in adult patients >18 years of
age for the treatment of interdigital tinea pedis, tinea cruris,
and tinea corporis caused by T rubrum using once-daily ap-
plication for 2 weeks.* In these trials, multiple endpoints were
evaluated. Mycological cure was defined as a negative KOH
and dermatophyte culture.’*4%4!" Treatment effectiveness was
defined as a negative KOH preparation, a negative dermato-
phyte culture,sand erythemagsecaling, and pruritus grades of 0
or 1 (absent or nearly absent).204041

Tinea pedis

A randomized, double-blind, vehicle-controlled study of naf-
tifine 2% cream applied once daily for 2 weeks vs naftifine
1% cream applied for 4 weeks vs vehicle for interdigital tinea
pedis evaluatedyefficacy and safety at end of treatment, and
at weeks.2 and 4 ‘post-treatment.®® Continuous post-treatment
improvement was observed in actively treated subjects, sug-
gesting the potential for a “therapeutic reservoir effect” of
persistent naftifine/inithe skin after its application is stopped.
At week 6/(4 weeks post-treatment), naftifine-treated subjects
achieved 67% mycological cure rate and 57% treatment ef-
fectiveness, compared with 21% (P<.001) and 20% (P<.001) in
the vehicle group, respectively. The outcomes with naftifine
2% cream used for 2 weeks and naftifine 1% cream used for
4 weeks were equivalent.® Tolerability and safety were favor-
able in all study arms.

Tinea cruris

A randomized, double-blind, vehicle-controlled study of naf-
tifine 2% cream applied once daily for 2 weeks vs vehicle for
tinea cruris evaluated efficacy and safety at end of treatment,
and at 2 weeks post-treatment.*’ At week 4 (2 weeks post-treat-
ment), naftifine-treated subjects achieved 72% mycological
cure rate and 60% treatment effectiveness, compared with 16%
(P<.001, one-sided) and 10% (P<.001, one-sided) in the vehicle
group, respectively. Tolerability and safety were favorable in
both study arms.*
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TABLE 1.
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Detection and Relevance of Persistence of Naftifine in the Stratum Corneum up to 4 Weeks After the Last Application of Naftifine 2% Cream

Total Amount of Naftifine 2% Cream
Recovered from the Tape Strip
Samples (ng/cm?)

1 (initiation of treatme
15 (end of treatment)

29 (2 weeks post-
treatment)

43 (4 weeks post-
treatment)

JOURNAL OF DRUGS

nt)

| i U G
Mean and Standard Deviation 15 189.0 (142.3)
(SD) of the Amount of Naftifine
2% Cream Recovered from 29 45.0 (160.9)
Sequential Tape Strip Sets (ng/
cm2) (N=6) 43 1.4 (1.9)

0.097 £ 0.212 0.006
321.63 + 245.90 349.00
66.60 + 157.38 1.65
2.87 +£3.39 2.07

LSRRIV ACEC S ONGEY
Do el DO

58.6 (54/2) 30.4 (32.5) 21.9 (24.1)
9.1.(21.2) 6.1 (14.4) 4.2(9.8)
0.65 (0.76) 0.28 (0.27) 0.28(0.31)

20.9 (17.6)
2.2 (5.1)

0.22 (0.24)

Naftifine 2% cream was present on all sample collection days. The highest amount of drug was stripped at the end of treatment and potentially clinically relevant presence of naftifine 2%
cream was present in the skin up to 4 weeks post-treatment. The best reflection of the stratum corneum tissue content are represented by the innermost tape strips (strips 21-25).

Therapeutic reservoir effect

The observation that topical allylamines exhibit a tendency to
produce greater sustained cure outcomes_after treatment.of
CDIs appears to relate at least partially to persistence of a cu-
taneous therapeutic reservoir of the drug after its application
is stopped.?® Figure 6 outlines the objectives and methodol-
ogy of a tape-stripping study that evaluated the detection and
relevance of naftifine levels in the SC up to 4 weeks after the
last application of naftifine 2% cream.*? Table 1 depicts the
results, including results with inner strips, whieh, provide sa
better assessment of SC levels of naftifine that may carrelate
with therapeutic reservoir effect, with results suggesting that
naftifine persists in the SC for several™weeks after its appli-
cation is stopped. With repeated application, thegsepidermal
levels of naftifine remain relatively unchanged at the sites
of application and persist for several weeks post-treatment,
which is consistent with a bioavailable depot or reservoir of
naftifine. The detection of naftifine in the SC up to 4 weeks
post-treatment provides a possible explanation for the ob-
served progressive improvements in efficacy rates during the
treatment period and up to 4 weeks post-treatment in clinical
trials using naftifine 2% cream.*?

CONCLUSION

Superficial cutaneous fungal infections, especially CDls, are
commonly seen in clinical practice and can exhibit a variety of
presentations. In many cases, a topical antifungal agent can effec-
tively eradicate CDIs as long as an adequate duration of therapy
is completed. Overall, the topical allylamine agents have been
shown to provide faster onset and greater sustained clearance
than imidazole agents for CDls. Topical naftifine is an allylamine
antifungal agent with a long track record of efficacy and safety.

FIGURE 6.

IsThere a Clinically Relevant Reservoir Effect? Detection and
Relevance of the Persistence of Naftifine in the Stratum Comeum

up to 4 Weeks After the Last Application of Naftifine 2% Cream

The primary objective istojpresent the results of the tape-stripping
study in order to assess the amount of naftifine HCI 2% cream
available in the stratum corneum (SC) over a 28-day period

following the last dose after 2 weeks of application.

The secondary objective is to briefly present the two phase 3
climieal trial results in order to show continuous post-treatment
efficacy improvement rates. These results justify the rationale

foreonducting a tape-stripping study.

Note: The tape-stripping study and the two phase 3 clinical trials
were conducted-independently, and the objective is not to directly
correlate the results but/rather to discuss the tape-stripping results
in order to provide ong’possible explanation of continuous post-

treatment improvement rates seen in the trials.

This was an open-label, intra-subject, single-exposure study
comparing the amounts of drug that were absorbed into the SC

following topical application of naftifine HCI 2% cream.

Six subjects were dosed with naftifine HCl 2% cream.

All subjects had a total of 12 8 cm? test application sites
demarcated on the upper back (randomly assigned and as 2

rows of 3 on each side of the spine.)

A total of 25 individual sequential strips (strip sets 1-5, 6-10, 11-

15, 16-20, and 21-25) were applied to each test site.

Eleven sites were dosed once daily with naftifine HCI 2%
cream (5.0 yL/cm?) for 14 days and the final site was left

untreated to serve as the control site.

On days 1, 15, 29, and 43, a selected test site was stripped to
collect the SC in order to process the amount of drug present

over 28 days following the last dose application.
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