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Clear choices in managing 
epidermal tinea infections
Brian Thomas, MD
Medical Department, Commander Naval Coastal Warfare Group One

Applied Evidence

T
hough findings on history and physical
examination are sometimes sufficient to
make a diagnosis of tinea infection, a

potassium hydroxide (KOH) study usually is
required for confirmation. Even the KOH study
can be misleading, however, if a patient recently
self-administered a topical antifungal agent. This
article describes the varying appearance of tinea
infections according to their anatomic location,
and outlines a careful work-up.

Highly effective and affordable over-the-
counter medications have proliferated, and
short-course therapy is available. Based on 
systematic reviews of randomized, controlled
studies, it is possible to recommend specific
first-line therapies for tinea infections.

■ MANIFESTATIONS
OF TINEA INFECTION

Clinical manifestations of tinea vary with anatomic
location, duration of infection, and pathogen 
(see page 856). In general, zoophilic dermato-
phytes evoke a more vigorous host response than
the anthropophilic species.5 Shared features of
many dermatophyte infections include erythema,
scaling, pruritus, ring formation, and central
clearing of lesions. Table 1 reviews published
data on the diagnostic value of selected clinical
signs in suspected tinea infection.6

Tinea pedis
Tinea of the foot may manifest as interdigital,
plantar, or acute vesicular disease. Toe webs
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Practice recommendations

■ Potassium hydroxide preparation should 
be used as an aid to diagnosis for all 
erythrosquamous lesions (B).

■ Fungal culture should be used in cases 
in which history, physical examination, and
potassium hydroxide preparation fail to
clearly exclude a diagnosis of tinea (B).

■ Short-duration topical therapy with
terbinafine, naftifine, and butenafine 
is efficacious for most epidermal tinea 
infections (A).

■ Oral antifungal agents are important 
in the treatment of tinea infections that
are widespread, fail to respond to topical
treatment, involve the thick stratum
corneum of the soles and palms, or 
occur in immunosuppressed patients.

■ Short courses of oral itraconazole and
terbinafine are safe and effective in 
treating tinea infections (A).
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and soles of the feet are the sites most 
commonly affected. Tinea pedis occurs most
commonly in postpubertal adolescents and
adults, but may be seen in children.7

With interdigital infection, toe webs may
become scaly, pruritic, and fissured. Interaction
of bacteria and infecting dermatophytes may
lead to a white, soggy maceration.8 Extension
from the web space to the dorsal or plantar 
surface commonly occurs. 

In chronic plantar or moccasin-type tinea
pedis, the entire surface of the sole may be 
covered with fine, white scale and may assume
a hyperkeratotic appearance. Chronic web infec-
tion may lead to acute inflammation character-
ized by vesicles, pustules, and bullae over the
sole or the dorsum of the foot.5

Differential diagnosis. The differential diag-
nosis includes dry skin, pitted keratolysis, 
erythrasma, and contact dermatitis. Some 
conditions may appear very similar to tinea
pedis, increasing the importance of KOH prep
and fungal culture. 

Tinea pedis may be distinguished from 

erythrasma by lack of bright coral appearance
when examined with a Wood’s lamp. Tinea pedis 
infections also lack the well-demarcated erosions,
or pits, of pitted keratolysis. Evidence of concur-
rent onychomycosis should increase the suspicion
that tinea pedis is the correct diagnosis.

Tinea manuum
Tinea of the hand is usually analogous to 
moccasin-type tinea pedis. The palm appears
hyperkeratotic and has very fine white scale
that emphasizes the normal lines of the hand.
Tinea of the dorsal surface of the hand usually
occurs in the classic ringworm pattern. Tinea
manuum is often seen in association with tinea
pedis and onychomycosis. Many clinicians are
familiar with the “one hand, two feet” syndrome,
in which the palmar surfaces of both feet 
and one hand are infected (Figure 1).9

Onychomycosis often occurs in association with
this presentation of tinea. 

Differential diagnosis. The pattern of tinea
manuum may be confused with those of eczema,
contact dermatitis, palmar psoriasis, or even 

Appli
Diagnostic value of selected signs 
and symptoms in tinea infection  

Sign/symptom Sensitivity Specificity PV+ PV–          LR+         LR–

Scaling 77% 20% 17%           80% 0.96 1.15

Erythema 69%  31% 18% 83% 1.00 1.00

Pruritus 54% 40% 16% 80% 0.90 1.15

Central clearing 42% 65% 20%          84% 1.20 0.89

Concentric rings 27% 80% 23%          84% 1.35 0.91

Maceration 27% 84% 26%          84% 1.69 0.87

Note: Signs and symptoms were compiled by 27 general practitioners prior to submission of skin for fungal culture. Specimens were taken from 
148 consecutive patients with erythematosquamous lesions of glabrous skin. Culture results were considered the gold standard.

PV+, positive predictive value; PV–, negative predictive value; LR+, positive likelihood ratio; LR–, negative likelihood ratio.

Adapted from Lousbergh et al, Fam Pract 1999; 16:611–615.6 

Level of evidence=2b. For an explanation of levels of evidence, see page 865.

TA B L E  1
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ly develop a raised border and begin to spread
radially. As the ring expands, the central portion
of the lesion often clears. This pattern leads to the
formation of irregular circles that gives tinea cor-
poris its common name, ringworm (Figure 2). 

Tinea faciale is less common, but generally
has a similar appearance with central clearing
of lesions. Tinea faciale may not always exhibit
the sharply demarcated border of tinea corporis.

Differential diagnosis. Eczema, impetigo,
early pityriasis rosea, and localized psoriasis
can mimic tinea corporis. History of exposure to
persons or animals (typically house pets) with
known ringworm should increase suspicion of
tinea corporis. Current or past evidence of 
psoriasis or eczema should broaden the differ-
ential to include atypical presentations of these
diseases.

■ DIAGNOSING TINEA: HISTORY
AND EXAM NOT ENOUGH

In some cases, findings on history and physical
evaluation are so characteristic of tinea that
they alone may allow the clinician to make a
firm diagnosis. However, studies have shown
that relying upon history and physical examina-
tion may result in a many missed diagnoses.6

Accordingly, consider tinea in all instances of
papulosquamous skin disease and follow up
appropriately. Figure 3 presents a simple 

normal, rough hands. Unilateral involvement,
presence of fingernail onychomycosis, lack of his-
tory indicating irritant or allergen exposure, and
absence of psoriatic nail changes should increase
the suspicion of palmar tinea manuum. 

Tinea cruris
Tinea of the groin is most common in adult males
and is promoted by a warm, moist environment.
Tinea cruris begins in the crural fold and spreads
onto the thigh. The interior portion of the lesion is
usually erythematous or slightly brown in light-
skinned individuals. The leading edge often
advances in a sharply demarcated semicircle with
a raised, slightly scaling border. The lesion is
most often bilateral, sparing the skin of the scro-
tum. Pruritus is common and increases as sweat
macerates the irritated skin. 

Differential diagnosis. Candidiasis, intertri-
go, and erythrasma can cause similar lesions. It
is helpful to recall that candidiasis may involve
the scrotum and penis while tinea cruris does so
rarely. An additional helpful feature is the char-
acteristic bright coral appearance of erythrasma
when examined with a Wood’s lamp, absent in
cases of tinea cruris.

Tinea corporis and tinea faciale
Tinea infections of the face and body begin as flat,
scaly, and often pruritic macules that subsequent-

F I G U R E  1  

The common “1 hand, 2 feet” syndrome of tinea pedis.
This syndrome usually requires systemic therapy.

Tinea pedis F I G U R E  2  

Widespread tinea corporis. This patient would not be a
candidate for topical treatment.

Tinea corporis
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algorithm for diagnosis and treatment of sus-
pected tinea infection.

KOH preparation
An important adjunct in diagnosing tinea is 
the office-based KOH wet mount preparation
(Figure 4), permitting direct visualization of 
fungal hyphae in keratinized material of the
stratum corneum. Detailed protocols for prepa-
ration and interpretation of the KOH slide for 

diagnosis of dermatophytosis are well described
in many other sources.10

■ PERFORMING THE TEST
The slide is prepared by combining skin 
scrapings from the leading edge of a lesion with
a small amount of 20% potassium hydroxide. 
A cover slip is applied and the slide is gently
heated prior to microscopy examination under
high power. 

Evaluating possible tinea infection of the skin

Patient's history and findings on
physical exam suggest tinea
infection.

Prepare KOH slide for 
microscopic evaluation.

Does microscopic exam reveal
fungal hyphae typical of tinea?

Consider alternative diagnoses 
(see text for details of differential).
If treatment is unsuccessful, consider
repeating KOH prep and arranging
for fungal culture.

NO

NO
NO

Is infection widespread or recurrent over palmar
or plantar surfaces? Or is the patient 
immunosuppressed?

Treat with oral terbinafine or itraconazole.
One week of therapy may suffice.
(See text for details.)

Treat with topical
terbinafine, naftifine, 
butenafine, or an azole
agent. (Terbinafine has
proven superior to azoles
and is available as inex-
pensive OTC formulation.) 

If topical treatment fails to
yield acceptable clinical
response, consider oral
antifungal regimen

Fungal culture is highly
specific. Consider alterna-
tive diagnoses (see text for
details of differential).

YES

YES
Be sure the patient has not self-med-
icated with an OTC antifungal agent.

Is your clinical suspicion 
of tinea high?

YES

YES

NO

Arrange for 
fungal culture.

Is the result 
positive?
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have little experience interpreting KOH prepa-
rations, thus reducing the value of the test.
Some patients with clinically significant tinea
infections may be using over-the-counter topical
antifungal medications, thus reducing the likeli-
hood that fungal hyphae will be visualized at the
office visit. 

In cases where clinical suspicion of tinea 
infection is high, and the result of a KOH prep is
negative, tissue should be submitted for fungal
culture. Fungal culture is not typically available in
the primary care office setting and usually
requires submission of the sample to a reference
or hospital laboratory. 

Dermatophyte test medium
Dermatophyte test medium may be prepared
and used in the office. It is mixed with a phe-
nol indicator that turns red on exposure to
alkaline metabolites of fungal growth. This
medium is sensitive and usually exhibits color
change within one week.11 Most primary care
offices do not use dermatophyte test medium,
however, because of its short shelf life and
because the Clinical Laboratory Improvement
Amendments classification requires that this
test be performed by qualified laboratory 
personnel. 

■ TREATMENT: 
TOPICAL AND ORAL AGENTS

Treatment of tinea infections may rely on 
antifungal medications singly or in combination.
Antifungal agents are classified by their 
chemical structure—imidazoles, allylamines,
benzylamines, and others—and act by different
mechanisms to limit the availability of ergos-
terol, an essential component for normal 
function of fungal cell membranes. 

Most tinea infections may be treated with
topical agents alone. Oral therapy is required
most often for:
• hyperkeratotic areas as on the palms or soles
• widespread or extensive infection
• immunocompromised patients

Table 2 summarizes the utility of clinical
diagnosis and KOH preparation in diagnosis 
of tinea infection. History and physical 
examination should be combined with KOH
preparation when making the diagnosis of 
epidermal dermatophyte infection (strength 
of recommendation [SOR]=B).6 (For an explana-
tion of evidence ratings, see page 865.) 

■ CAVEATS
Though a rapid and inexpensive test, the KOH
preparation has limitations. Some physicians

F I G U R E  4  

Potassium hydroxide dissolves epithelial cells to reveal
hyphae (A), with their characteristic branching pattern
(B). To increase the likelihood of detecting hyphae on
microscopic exam of skin scrapings, begin with low light
and low power. If fungal elements are detected, increase
magnification to confirm the diagnosis. If fungal elements
are not detected, yet clinical suspicion of tinea is high,
consider arranging for a fungal culture.

KOH preparation

A

B
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TA B L E  2

Diagnostic value of clinical diagnosis 
and KOH prep in tinea infection

Test Quality Sensitivity Specificity PV+       PV–      LR+     LR–

a. Clinical diagnosis6 2b 81% 45% 24          92%     1.47      0.42

b. KOH prep50 2b 88% 95% 73%        98%     17.6     0.13

c. KOH prep51 2b 77%                 62%             59%       79%    2.02     0.37

a. The clinical diagnosis set was compiled by 27 general practitioners prior to submission of skin for fungal culture. Specimens were taken
from consecutive patients with erythrosquamous lesions. Culture results were considered the gold standard. Study quality=2b.

b/c. Both studies of KOH preps were open analyses of patients with suspicious lesions. Paired fungal culture was initiated simultaneously with
KOH prep and was considered the gold standard. Study quality=2b. For an explanation of levels of evidence, see page 865.

• persons intolerant of topical therapy
• failure of topical therapy
• chronic infection 

Efforts to educate patients in proper hygiene
and infection control may help. Specifically,
remind patients that risk of tinea cruris and
tinea pedis may be reduced if they wear nonoc-
clusive footwear, use only clean and dry socks
and undergarments, wear shower shoes, and
apply absorbent powders. Eradication of fungal
nail infections may help in controlling tinea
pedis and tinea manuum. Caution in making
contact with animals or people that have known
tinea infections may reduce the incidence of
tinea corporis.

Topical therapy
Topical antifungal agents are widely available in
both prescription and over-the-counter forms.
Preference of a specific agent may be difficult
due to the limited number of head-to-head com-
parisons among these drugs. When recommend-
ing or prescribing an agent, consider efficacy,
dosing regimen, cost, formulation, and availabil-
ity. The most important topical antifungal
agents are divided into 2 major classes—imida-
zoles and allylamines—although other agents
are also used. Table 3 provides information on
commonly used topical antifungal agents.

Imidazoles. Imidazoles are widely available

as over-the-counter and prescription forms.
Topical members of this class are clotrimazole,
miconazole, econazole, ketoconazole, oxicona-
zole, and sulconazole. Miconazole and clotrima-
zole are available without a prescription. 
As a class, imidazoles are primarily fungistatic
and are generally well-tolerated.12 Meta-
analysis has failed to reveal significant differ-
ences in efficacy among members of this class.13

Imidazoles are efficacious with a pooled relative
risk of failure to cure of 0.38 at 6 weeks after
the initiation of therapy for tinea pedis (level of
evidence [LOE]=1a).13

Current guidelines recommend twice-daily
application for clotrimazole, miconazole, and
econazole; ketoconazole, oxiconazole, and 
sulconazole may be applied once daily.14 When
using imidazoles, usually prescribe a 2-week
course for tinea cruris or tinea corporis, and 
a 4-week course for tinea pedis.15 In cases 
of inflammatory dermatophytosis, a combination
agent containing clotrimazole and the 
corticosteroid betamethasone dipropionate may be
used for a short initial period (LOE=4).16 Many
experts recommend that combination steroid
agents be used with caution, for no more than a
few days, and with a plan for short-term follow-up.

Allylamines. A second, newer group of anti-
fungal agents are the allylamines. Topical 
allylamines, including terbinafine and naftifine,
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Tinea: A widespread,
wide-spreading infection

Tinea infections are among the most com-

mon of all skin diseases. They are caused by

dermatophytic fungi that digest keratin in the cells

of the stratum corneum. Tinea infections are typ-

ically named according to the affected anatomic

region: tinea corporis for the body, tinea pedis for

the feet, tinea cruris for the groin, and so on.

The true prevalence of tinea is difficult to

ascertain because many people self-treat or live

with chronic infection. Approximately 8.6 million

office visits occur each year for tinea infections.

Family or general practitioners handle more than

35% of these visits. The estimated cost of office

visits plus prescribed medications for cutaneous

fungal infections for the 4-year period from 1990

to 1994 is just over $1 billion.1 Tinea infections

occur in all age groups and in both genders;

however, males have a higher incidence of tinea

pedis and tinea cruris.

Dermatophytes affecting humans are

from the genera Trichophyton, Microsporum, and

Epidermophyton. Dermatophytes, which are

ubiquitous in the environment, are categorized as

geophilic, zoophilic, or anthropophilic according

to their ecologic reservoir. Surveys of dermato-

phytes isolated from human patients in the United

States from 1993 to 1995 indicate T tonsurans

(44.9%), T rubrum (41.3%), T mentagrophytes

(8.5%), and M canis (3.3%) are the most com-

monly encountered pathogens.2

The basic pathophysiology of tinea infec-

tion is inoculation of keratinized skin by dermato-

phytic fungi followed by release of keratinases

and proteolytic enzymes. Symptoms follow as a

result of host immune and epidermal response.3

Host factors, such as immunocompromised state

and genetic susceptibility, play a role in infection.

Warm temperature, moisture, and occlusion

encourage dermatophyte growth.4

are generally considered fungicidal. Terbinafine
has recently been made available over-the-
counter as 1% cream and 1% solution, while
naftifine remains a prescription medication.
Both agents are efficacious, with cure rates for
dermatomycosis greater than 75%.17,18 Naftifine
and terbinafine have exhibited long periods of
activity in the skin and are therefore adminis-
tered only once a day.19 Additionally, terbinafine
has been shown effective in treating superficial
mycoses in much shorter courses than typically
required for imidazoles.20 

In a systematic review of available random-
ized controlled trials, allylamines were found to
be more efficacious than imidazoles in treating
tinea pedis (LOE=1a).13 Terbinafine has also
been compared with imidazoles for treatment of
tinea cruris and tinea corporis and found to be 
significantly more effective (LOE=1b).21

Previous pharmacoeconomic analyses of 
imidazole versus allylamine topical therapy for 
dermatophyte infection have presented conflict-
ing conclusions, with some reporting that the
greater cost of allylamine agents outweighs
their slightly greater efficacy,22 while others
concluded that the more efficacious medication
initially is more cost effective.23 In the United
States, terbinafine was approved for over-the-
counter sale in 1999. Since then, the cost of
terbinafine to consumers has declined signifi-
cantly, to the point where it is now comparable
to over-the-counter imidazoles (see Table 3).
Allylamines have demonstrated some degree of
intrinsic anti-inflammatory activity.24

Butenafine. Butenafine is a topical benzy-
lamine antifungal structurally related to the 
allylamines. Butenafine is fungicidal and has 
efficacy similar to the allylamines. In a 1-week
trial of therapy for tinea pedis with twice-daily 
butenafine, mycological cure rates in excess of
75% were observed (LOE=1b).25 In a trial of
short-term therapy of tinea corporis, butenafine
applied once-daily for 14 days led to high cure
rates, symptom improvement, and increasing
effectiveness 4 weeks after therapy was 
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Appli
Topical antifungal medications

Agent Formulation Frequency* Duration* NNT† Cost‡

IMIDAZOLES

Clotrimazole 1% cream Twice daily 2–4 weeks 2.9 $ 7.99 (15 g)
1% solution $ 6.99 (10 mL)
1% swabs $ 6.99 (36 ea.)

Econazole 1% cream Twice daily 2–4 weeks 2.6 $16.85 (15 g)

Ketoconazole 2% cream Once daily 2–4 weeks       No data available    $25.39 (15 g)

Miconazole 2% cream Twice daily 2–4 weeks 2.8 (at 8 weeks)     $ 6.99 (15 g)  

2% spray $ 5.99 (3.5 oz)

2% powder $ 5.99 (3.5 oz)

Oxiconazole 1% cream          Once to 2–4 weeks 2.9 $20.27 (15 g) 

1% lotion twice daily $34.19 (30 mL)

Sulconazole 1% cream          Once to 2–4 weeks 2.5 $13.75 (15 g)

1% solution twice daily $26.57 (30 mL)

ALLYLAMINES 

Naftifine 1% cream          Once to 1–4 weeks 1.9 $27.69 (15 g)

1% gel twice daily $51.39 (40 g)

Terbinafine 1% cream          Once to 1–4 weeks 1.6 (1.7 for tinea      $ 8.99 (12 g) 
1% solution twice daily cruris/tinea corporis

at 8 weeks)18 $ 9.99 (30 mL)

BENZYLAMINE

Butenafine 1% cream          Once to  1–4 weeks 1.9 (1.4 for tinea      $ 9.99 (12 g) 
twice daily corporis and 1.5 

for tinea cruris)26,27

OTHER

Ciclopirox 0.77% cream Twice daily 2–4 weeks 2.1 $21.89 (15 g)

0.77% lotion $37.99 (30 mL)

Tolnaftate 1% powder Twice daily 4 weeks 3.6 (at 8 weeks)     $ 3.99 (4 oz)

1% spray $ 5.49 (4 oz)
1% swabs $ 6.99 (36 ea.)

*Manufacturer guidelines.

†NNT, number needed to treat. NNT is calculated from systematic review of all randomized controlled trials for tinea pedis 
at 6 weeks after the initiation of treatment33 except where otherwise noted. (See “Number needed to treat,” page 866.)

‡Lowest cost available (including generic agents) based upon internet listings of national on-line pharmacies: www.drugstore.com,
www.eckerd.com, and www.walgreens.com as of May 2003.

TA B L E  3
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concluded (LOE=1b).26 In treatment of tinea
cruris, butenafine was highly effective in achiev-
ing mycologic cure after 2 weeks of once-daily
treatment (LOE=1b).27 

Few trials directly compare butenafine and
other topical agents, but in stand-alone or 
placebo-controlled trials, butenafine has demon-
strated efficacy similar to the allylamines
terbinafine and naftifine. Butenafine was
approved for over-the-counter sale in the United
States in 2000. 

Ciclopirox. Ciclopirox is a substituted pyri-
done unrelated to the imidazole or allylamine
agents. In double-blind, placebo-controlled tri-
als, ciclopirox demonstrated significant efficacy
in treating dermatophyte infections (LOE=1b).28

In head-to-head trials with the imidazole agent
clotrimazole, ciclopirox demonstrated equiva-
lent or slightly greater efficacy (LOE=1b).29,30 

Ciclopirox applied twice daily is usually 
effective within 4 weeks of treatment.
Ciclopirox is available only by prescription 
in the United States and is more expensive 
than most other topical antifungal agents.
Ciclopirox has demonstrated intrinsic anti-
inflammatory activity equivalent to the ally-
lamines (LOE=1b).31 Due to the availability 
of agents with comparable or superior efficacy
at much lower costs, ciclopirox should not be
considered a first- or second-line agent in treat-
ing epidermal tinea infections.

Tolnaftate. Tolnaftate is an over-the-counter
antifungal agent that has been available in the
US since 1965. Tolnaftate is inexpensive and
has often been used in powder formulation 
as prophylaxis against tinea, especially tinea
pedis. 

In systematic reviews of available placebo-
controlled trials, 1% tolnaftate was shown to be
less effective against tinea pedis than the azoles
and allylamines, with a number needed to treat
of 3.6 for tinea pedis (LOE=1a).13 A comparative
study has shown tolnaftate to be inferior to 
clotrimazole in the treatment of tinea pedis.32

With its demonstrated inferiority to the azoles

and allylamines, tolnaftate should not be 
considered a first- or second-line treatment for
tinea infections.

Oral antifungal agents
Oral antifungal agents are used for dermatophyte
infections that are widespread, chronic, 
or markedly inflammatory, or that affect hyperk-
eratotic areas as in palmar or plantar tinea. They
are also use for those with immuno-
suppression,16 and for those in whom treatment
with topical drugs has been unsatisfactory.
Agents include griseofulvin, the azoles (keto-
conazole, itraconazole, and fluconazole), and the
allylamine terbinafine. Table 4 summarizes per-
tinent comparative data regarding these agents.

Griseofulvin. Griseofulvin is the oldest of the
systemic antifungal agents used for tinea 
infections, available for more than 40 years.
Griseofulvin acts on susceptible fungal cells by
inhibiting microtubule function. Griseofulvin is
taken by adults once daily at 500 mg, for 4 to 6
weeks, and has demonstrated efficacy in the
treatment of tinea infections.33

In a systematic review of comparative trials,
oral griseofulvin was found to be significantly
inferior to oral terbinafine in the treatment of
tinea pedis (LOE=1a).33 Likewise, terbinafine
was found to be superior to griseofulvin in the
treatment of tinea corporis and tinea cruris
(LOE=1b).34 In comparisons with ketoconazole,
griseofulvin was equivalent in the treatment of
dermatophytosis (LOE=2a).35

Griseofulvin has also been compared with 
itraconazole in various treatment schedules 
for tinea corporis, tinea cruris, tinea pedis, 
and tinea manus; it was found to be inferior in
all treatment durations to a maximum of 
3 months (LOE=1b).36 In head-to-head com-
parisons between griseofulvin and fluconazole
in the treatment of tinea corporis and tinea
cruris, outcomes were not statistically 
significantly different, although a trend toward
better clinical cures in the fluconazole arm was
identified (LOE=1b).37
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Systematic review of RCT
for tinea corporis, tinea
cruris, tinea manuus, 
and tinea pedis

Systematic review of 
RCT for tinea pedis

Systematic review of  
RCT for tinea pedis

RCT for tinea corporis 
and tinea cruris

Small RCT for all 
dermatomycosis

Small RCT for tinea 
manuum and tinea pedis

Systematic review of 
RCT for tinea pedis

In multiple, well-designed
RCT for tinea pedis, tinea
corporis and tinea cruris

Systematic review of RCT
for tinea pedis and multiple,
non-comparative trials for
tinea corporis and tinea cruris

Appli

Oral antifungal medications in the treatment of dermatomycosis

Comparison (with                                         NNT or reduction in 
treatment costs)*  SOR      Outcomes           risk of failure to cure        Comments

TA B L E  4

ITRACONAZOLE
($112–$223.99) vs
placebo

TERBINAFINE
($112.99–$329.9) vs
placebo

ITRACONAZOLE
($112–$223.99) vs
Griseofulvin
($50.99–$71.40)

TERBINAFINE
($112.99–$223.99)vs
Griseofulvin
($50.99–$71.40)

KETOCONAZOLE
($30.99–$61.99) vs
Griseofulvin
($50.99–71.40)

FLUCONAZOLE
($13.99–$50.96) vs
Griseofulvin
($50.99–$71.40)

FLUCONAZOLE
($13.99–$50.96) vs
Ketoconazole
($30.99–$61.99)

ITRACONAZOLE
($112–$223.99) vs
Fluconazole
($13.99–$50.96)

TERBINAFINE
($112.99–223.99) vs
Itraconazole
($112–$223.99)

A40, 41 

A33, 44, 45

A36

A33

A33

A37

B39

B38

A33

Itraconazole with
much greater 
efficacy than 
placebo

Terbinafine with
much greater 
efficacy than 
with placebo

Itraconazole with
greater efficacy than
Griseofulvin

Terbinafine with
greater efficacy than
Griseofulvin

Approximately equal
efficacy between
Ketoconazole and
Griseofulvin

Non-significant trend
toward greater effica-
cy with Fluconazole

Approximately equal
efficacy between
Fluconazole and
Ketoconazole

Approximately equal
efficacy between
Fluconazole and
Itraconazole

NNT = 1.7 at 8 weeks after 
1 week of treatment for tinea pedis;
1.8 at 4 weeks after 2 weeks 
of treatment for tinea corporis 
and tinea cruris

NNT = 1.5 at 8 weeks after 
2 weeks of treatment for 
tinea pedis

Risk difference = 19% in treat-
ment of tinea cruris/corporis 
and 37% in treatment of 
tinea pedis/manus

Risk difference = 50% 
at 8 weeks post-treatment

Risk difference = No consistent
difference favoring either agent

Risk difference = 12%

Risk difference = 4% 
favoring fluconazole at 
7 weeks post-treatment

Risk difference = 5% 
favoring itraconazole at 
10 weeks post-treatment

Risk difference = No 
consistent difference 
favoring either agent

SOR, strength of recommendation; NNT, number needed to treat; RCT, randomized controlled trial

SOR: A = Multiple RCT or a systematic review of RCT; B = Trials of moderate strength, as in open 
trials, noncomparative trials, or RCT with small size or poor follow-up. (See page 865 for full explanation of SOR ratings.)

* Lowest cost available (including for generic agents) based upon internet listings of national on-line pharmacies, Drugstore.com,
Eckerd.com, and Walgreens.com as of May 2003.

Approximately
equal efficacy
betweenTerbinafine
and Itraconazole



Terbinafine. Oral terbinafine is effective in
the treatment of skin dermatophytes. In a dou-
ble-blind, placebo-controlled study of terbinafine
125 mg taken twice daily for 6 weeks, 65% 
of patients had mycologic cure at 2 weeks post-
treatment (LOE=1b).44 In an open, noncon-
trolled study of terbinafine 125 mg daily for one
week, 100% mycologic cure was achieved in the
treatment of tinea corporis and tinea cruris
(LOE=2b).45

As noted above, terbinafine has shown effica-
cy superior to griseofulvin and itraconazole. No 
well-designed, comparative study was identified
that showed any oral antifungal agent to be 
superior to terbinafine in the treatment of 
dermatophytic skin infections.

Summary of treatment recommendations 
Based upon review of the available literature, it is
recommended that clinicians consider the
affordable and highly effective topical agents
terbinafine and butenafine as first-line therapy
for patients with uncomplicated epidermal tinea
infections. While also highly effective, naftifine
should be considered a second-line treatment
due to its prescription-only availability and
increased cost. The topical azoles clotrimazole
and miconazole are marginally less effective
than the allylamines, but are widely available
and inexpensive. The prescription drug
ciclopirox is slightly superior to the azoles, but
its expense and availability make it a less 
desirable choice for most patients. Tolnaftate is
cheap and widely available, but its relative 
inferiority to other topical agents limits its use
in treatment of tinea infections. Tolnaftate may
have some utility as a prophylactic against 
epidermal tinea infections in susceptible 
individuals.46

For patients with complicated epidermal
tinea infections as described above, or for 
those with confirmed infection and treatment
failure using topical agents, oral antifungal
medications should be used. Terbinafine and
itraconazole are both highly effective and safe in

Azoles. Studies have made limited compar-
isons among the azoles (ketoconazole, itracona-
zole, and fluconazole) in the treatment of 
dermatophytosis. Small comparisons with 
limited power between itraconazole and flu-
conazole38 and between ketoconazole and 
fluconazole39 have demonstrated similar cure
rates of about 90% for all 3 agents (LOE=1b). In
a placebo-controlled comparison for treatment
of tinea cruris and tinea corporis, 100 mg/d of
itraconazole for 14 days was highly curative
(LOE=1b).40 In placebo-controlled trials of the
treatment of tinea pedis, itraconazole was found
to provide statistically significant cure rates in
as little as 1 week (LOE=1b).41

Systematic review of trials between itracona-
zole (100 mg/d for 4 weeks) and terbinafine
(250 mg/d for 2 weeks) for tinea pedis showed a
non-statistically significant trend toward higher
cure rate in those treated with terbinafine
(LOE=1a).33

There are limited placebo-controlled trials
evaluating fluconazole in the treatment of
superficial fungal infections of the skin. In an
open, noncomparative trial employing once-
weekly dosing of fluconazole 150 mg for 1 to 4
weeks for tinea corporis and tinea cruris, clini-
cal cure rate was 92% with long-term clinical
cure rate of 88% (LOE=2b).42 Another study
randomized 240 adults with skin dermatophyto-
sis or cutaneous candidiasis to either flucona-
zole 150 mg/wk or fluconazole 50 mg/d for a
maximum of 4 weeks (non-tinea pedis) to 6
weeks (tinea pedis) with positive clinical
response of greater than 90% in both arms of
treatment (LOE=2b).43 Fluconazole has not been
evaluated in direct comparison with terbinafine
in the treatment of dermatophytic skin infec-
tions. Comparisons between azoles and griseo-
fulvin have been discussed above.
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Eradiction of fungal nail infections
may help in controlling tinea pedis
and tinea manuum
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treating tinea infections. Despite their relative-
ly high cost, either of these agents may be 
considered first-line therapies. Fluconazole has
been evaluated in limited trials, but data at this
time are insufficient to recommend that it be
considered a first-line agent in treatment of 
epidermal tinea infection. 

Griseofulvin may be considered a second-line
agent as it has been shown to be clearly less 
efficacious than either terbinafine or itraconazole.
Oral ketoconazole has a limited role in the treat-
ment of tinea infections. It has demonstrated effi-
cacy equivalent to or slightly superior to griseo-
fulvin, but its association with potentially severe
liver injury makes it a very problematic choice.

■ ADVERSE REACTIONS
As with any systemic medication, adverse
effects may occur with oral antifungal agents.
Oral antifungal agents are generally considered
safe in the treatment of skin dermatophytoses.
In systemic review of trials of oral antifungal
agents in the treatment of tinea pedis, the most
commonly identified adverse events were gas-
trointestinal complaints such as diarrhea or
nausea, headaches, and skin complaints.33

Of particular note, ketoconazole has been
repeatedly related to potentially serious hepato-
toxicity, especially when used in longer duration
of treatment.47 One large cohort study found the
incident rate of acute liver injury to be 134.1 per
100,000 person-months among ketoconazole
users, compared with 10.4 and 2.5 for itracona-
zole and terbinafine, respectively.48 Accordingly,
baseline and monthly laboratory studies are
advised when using ketoconazole.49

Serious complications associated with the
use of topical antifungal agents are rare. As
with any topical medication, local irritation and
dermatitis may occur.
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