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Goals and 
Objectives

1) To understand the types
and classifications of topical
and oral anti-fungals as they
relate to the treatment of
tinea pedis.

2) To be able to compare
the relative efficacy of each
of these agents based on
clinical studies.

3) To know which antifun-
gal agents are fungistatic,
which are fungicidal, and to
be familiar with the usual
dosing of these agents.

4) To be aware of newer
treatments for tinea pedis.

responsible for tinea pedis, due
largely to its ability to infect, its
ubitquitous presence, and its abili-
ty to evade host defenses (Figure
1).

Surprisingly, although ubiqui-
tous today, dermatomycosis of the
foot is a relatively recent phe-
nomenon in the Western world.
The first cases of tinea pedis were
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I t is estimated that over 70%
of the world’s population will
develop tinea pedis at some

point during their lifetimes. Tinea
pedis is caused by dermatophytes.
Dermatophytes (which comes
from the Greek words meaning
“skin-plants”) are pathogenic
fungi that produce keratinase, an
enzyme that breaks down keratin,
the main constituent of hair, nails
and the stratum corneum. Tri-
chophyton rubrum (T. rubrum) is
the most common dermatophyte
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Environmental 
Factors

The environment is teeming
with dermatophytes, including
areas around swimming pools, rit-
ual baths,  spas,  showers,  gym
floors, locker rooms, clothing, car-
peting, pets, etc. Patients with
chronic infection shed spores

throughout their
homes while
walking barefoot,
helping to re-in-
fect themselves
and frequently,
other family
members.  As
stated earl ier,
there is an inher-
ited susceptibili-
ty to dermato-
phyte infection,
and indeed we
have seen fami-
l ies of f ive or
more where
every member
has an ongoing
infection. In that
instance, treat-
ment of the en-
tire family is im-

perative in any attempt to eradi-
cate the condition in any one
member.

When it comes to bathing or
showering, showering is preferable
as scaly, hyperkeratotic skin in
standing water of a bath only be-

comes macerated and does not
shed easily. In a shower, there is a
greater tendency to shed loose
scales with the lavage action of
the water. In addition, the feet
should actually be washed with
soap and water. Upon emerging
from the shower, towel drying of
the areas should not be through
vigorous rubbing, but rather
through gentle and thorough pat-
ting. An appropriate topical anti-
fungal cream should then be ap-
plied.

Sock Materials
Sock materials should be as

close to 100% cotton as possible.
Cotton keeps moisture away from
the skin. Some feel that excessive
moisture and chronic, dry, scaly
tinea are not related, due to the
fact that clinically, the rash is very
xerotic. In actuality, it is the sweat
(not necessarily excessive)/evapo-
ration cycle that dries out the
skin, causing fissuring and scaling
that encourages the dermatophyte
to harbor in the skin. So cotton
materials make sense even in cases
where excessive moisture is not an
issue. In the same line of thinking,
breathable shoe materials are very
important so as to further make
the local environment hostile to
the fungus, by allowing air and
moisture transfer which helps cool
the foot. Shoes may also have to
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not reported until the late
1800s.  Before that t ime, T.

rubrum was initially endemic
only to Sourtheast Asia, Africa and
Australia. In the early 20th centu-
ry, troops retuning from these
countries transported T. rubrum
to Europe and the United States
where, once established, it spread
rapidly. The purpose of this article
is to review current therapeutic
options in the treatment of tinea
pedis.

T. rubrum is not particularly
aggressive but possesses qualities
that allow it to evade immune de-
fenses. Glycoproteins found in the
cell wall of T. rubrum can suppress
the inflammatory response and in-
hibit stratum corneum turnover,
allowing infection to be much
more indolent. This is in con-
tradistinction to Trichophyton
mentagrophytes, which can pro-
duce a much more aggressive im-
mune response, leading to a more
aggressive bullous infection.

Patients with defective cell-me-
diated immunity that prevents
them from mounting an effective
host-response are pre-disposed to
chronic infection
and recurrence.
T. rubrum infec-
tion shows a pat-
tern of autosomal
dominant inheri-
tance.1

T. rubrum can
survive off  the
human body as a
spore.  Spores
desquamate and
remain in human
habitats, includ-
ing flooring and
shoe insoles.
When a spore
finds a warm,
moist area of
skin, it  crowds
out normal flora
and grows on the
s t r a t u m
corneum. On average, the number
of spores needed to induce a per-
sistent infection in 50% of experi-
mental subjects,  the so-called
minimum infectious dose (MID-
50), has been found to be as few
as six.2
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Figure 1: Interdigital tinea pedis can breach host defenses and lead to secondary bac-
terial infection.
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“reservoir effect,” such as Ci-
clopirox, may be just as effective
in clearing and preventing re-in-
fection with every other day use,
or even twice weekly use.

Tinea Pedis and Xerosis
In patients with xerosis (de-

fined here as
those patients
with chronic
tinea pedis who
have dry skin
even when the
infection is
cleared), aggres-
sive management
of this compo-
nent alone may
go a long way in
preventing re-in-
fection with tinea
pedis. The use of
topical urea has
proven itself  to
be very effective
in this regard, in
multiple dosage
forms and
strengths, offering the clinician a
variety of choices. Whatever you
choose as a dry skin therapy, it is
best applied to moist skin after
showering, and it is imperative
that the patient showers daily so
as to make sure the desquamating
skin falls away. In patients who

be treated with agents such as
Lysol or Formaldehyde overnight
to help reduce numbers of organ-
isms. Newer technologies are
being developed to help kill fungi
that are harbored in footwear, in-
cluding shoe-trees with an at-
tached ultraviolet light (Shoe In-
novations, Inc.—Steri-Shoe) that
kill fungal spores.

Once the infection is under
control, it is the recommendation
of the authors that application of
topical antifungal cream and ad-
herence to the aforementioned ad-
junctive measures be continued
for the life of the patient, depend-
ing, of course, on the severity and
frequency of recurrence.

Tinea Pedis and Diabetes
One of the authors (Markin-

son) keeps all diabetic patients
with this problem on topical anti-
fungal therapy for life, as well as
any patient successfully treated for
onychomycosis. He is convinced
that this measure decreases the in-
cidence or potential for cellulitis
in diabetics and goes very far in
the prevention of re-infection of
the toenails in any population. Al-
though we encourage daily use of
a topical antifungal after shower-
ing, some preparations with a

Tinea Pedis... shower infrequently,
such as the infirmed elder-
ly, patients with dementia,
severe arthritis, etc., we encour-
age them not to re-apply emol-
lient or moisturizing preparations,
as they will be compounding the
problem of adherent scale, which

can become irri-
tated and easily
infected from
scratching or
trauma.

The long-
term manage-
ment of t inea
pedis also has to
take into consid-
eration the area
of special popu-
lations. Diabet-
ics, the elderly,
group home in-
habitants,  the
i m m u n o - s u p -
pressed, those on
chemotherapy,
and those in cer-
tain occupations

all have special circumstances and
issues that may cause varying sus-
ceptibility to infection by der-
matophytes and varying difficul-
ties for control.

Topical Antifungals
Topical agents produce fewer

adverse effects than systemic anti-
fungals and for this reason are
considered by many to be first
line treatment for uncomplicated
dermatophyte infections.

Why choose one topical over
another? Cost, duration of thera-
py, efficacy, and the rate of recur-
rence all play a role. Improvement
in the vehicle-only group may
simply be the result of the alter-
ation of the skin environment by
hydration, change of pH or
desquamation of infected stratum
corneum.

There are a number of differ-
ent classes of antifungal agents
but the most popular are ally-
lamines and imidazoles.  Ally-
lamines inhibit squalene epoxi-
dase,  while azoles inhibit  cy-
tochrome P450 14a-demethylase;
both of these are essential build-
ing blocks for fungal cell struc-
ture.

Continued on page 232
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TABLE 1
Topical Antifungals by Class

Imidazoles
Clotrimazole (Mycelex, Lotrimin)
Miconazole (Monistat)
Econazole (Spectazole)
Sertaconazole (Ertaczo)
Oxiconazole (Oxistat)

Hydroxypyridones
Ciclopirox (Loprox)

Benzylamines
Butenafine (Lotrimin Ultra)

Allylamines
Naftifine (Naftin)
Terbinafine (Lamisil)



Mycelex) and miconazole (Mi-
catin, Monistat Derm, Zeasorb AF)
are two of the original and hence
oldest azoles and for years have
been the workhorse topicals for
the treatment of uncomplicated
tinea pedis.

Both block ergosterol synthesis
and have similar spectra of activi-
ty and efficacy3

Since their incep-
tion, several
newer imidazoles
have been devel-
oped.

Sertaconazole
nitrate
(Ertaczo)

Sertaconazole
is  a member of
the imidazole
class of antifun-
gals and inhibits ergosterol syn-
thesis. The usual dose is twice
daily for four weeks. Unlike other
imidazoles, sertaconazole is fungi-
cidal.  Sertaconazole is  active
against yeasts and dermatophyte
fungi and has shown activity
against Gram-positive cocci.4

Sertaconazole has been shown
to have anti-inflammatory activity
which may help relieve pruritis
and contribute to its efficacy. Ci-
clopirox, fluconazole, and mi-
conazole have also been found to
have anti-inflammatory activity,

but the in vitro and in vivo anti-
inflammatory activity of serta-
conazole nitrate has been found
to be greater.5

The use of sertaconazole in a
nail patch formulation for treat-
ment of onychomycosis has been
evaluated. Concentrations of ser-
taconazole in nails have been

shown to be well
above the mini-
mum inhibitory
concentrations
(MIC) values for
pathogenic fungi
relevant to ony-
c h o m y c o s i s . 6

N e v e r t h e l e s s ,
there are no clin-
ical  tr ials  cur-
rently underway
investigating the
use of sertacona-

zole for the treatment of ony-
chomycosis.

To determine the safety and ef-
ficacy of topical sertaconazole ni-
trate cream 2% in the treatment of
tinea pedis, two randomized, mul-
ticenter, double-blinded, vehicle-
controlled studies were conduct-
ed. A total of 383 subjects were
randomized to treatment with ser-
taconazole or vehicle applied
twice daily for four weeks. Im-
provement in symptoms was
noted at week one in the active

Continued on page 233

232 www.podiatrym.comPODIATRY MANAGEMENT  •  JUNE/JULY 2007

Tinea Pedis...

Most imidazoles are
fungistatic, which means they

limit fungal growth, and depend
on epidermal turnover to clear the
organism from the skin. The one
exception to this is sertaconazole,
which appears to be cidal. Ally-
lamines and benzylamines are
fungicidal, meaning they kill the
organism. Allylamines are less ac-
tive against yeast. The azoles are
best used for these types of infec-
tions.

In general, treatment times as
short as one application daily for
one week or less have been associ-
ated with high cure rates. This is
important since many patients
tend to stop treatment at the first
sign of improvement, which is
usually within one week. Fewer
applications also translate into
better compliance and lower cost.

Intuitively, an agent with the
shortest treatment course and the
lowest relapse rate would be most
ideal. With this in mind, a review
of topical and oral antifungals by
class (Table 1), together with re-
sults from clinical studies, will
al low the myriad of available
agents to be put into perspective
(Table 2).

1) Imidazoles
Clotrimazole (Lotrimin AF,
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TABLE 2
Topical Antifungals by Activity 

and Dosing

Usual Dose for T. pedis Rx or OTC
Fungistatic
Clotrimazole (Mycelex, Lotrimin AF) bid X 4 weeks OTC
Miconazole (Monistat) bid X 4 weeks OTC
Oxiconazole (Oxistat) qd –bid X 4 weeks Rx
Econazole (Spectazole) qd X 4 weeks Rx

Fungicidal
Sertaconazole (Ertaczo) bid X 4 weeks Rx
Ciclopirox (Loprox) bid X 4 weeks Rx
Butenafine (Lotrimin Ultra) qd X 4 weeks OTC
Naftifine (Naftin) qd X 4 weeks Rx
Terbinafine (Lamisil AT Gel) qd X 7 days OTC
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stratum corneum, with maximum
concentrations achieved within
two hours of application. Drug
levels exceeding the minimum in-
hibitory concentrations (MIC) of
susceptible fungi have been
demonstrated to
be present in epi-
dermis for over
16 hours.11

In studies of
plantar t inea
pedis caused by T
rubrum, once-
daily oxiconazole
cream resulted in
a mycologic cure
in 76% of pa-
tients. In compar-
ative clinical tri-
als  of various
types of dermato-
phytoses,  oxi-
conazole was
shown to be as
effective as,  or
more effective than, miconazole,
clotrimazole,  and tolnaftate
creams, and as effective as econa-
zole cream.11

2) Hydroxypyridones

Ciclopirox (Loprox)
Ciclopirox is a broad-spectrum

fungicidal medication that has ac-
tivity against
dermatophytes,
yeast, and bacte-
ria. It is indicat-
ed for interdigi-
tal T. pedis and
moccasin tinea
pedis. The usual
dose of ci-
clopirox is twice
daily X 4 weeks
for T. pedis.  In
an 8% lacquer
base,  it  is  ap-

proved for the treatment of mild
to moderate forms of onychomy-
cosis.

Three hundred and seventy-
four subjects were enrolled and
randomized to one of two treat-
ment groups:  ciclopirox gel
0.77%, or ciclopirox gel vehicle,
applied twice daily for 28 days.
Pooled data showed that 85% of
ciclopirox subjects were mycologi-
cally cured compared to only 16%
of vehicle subjects at two weeks

treatment group. At week four,
mycologic cure was seen in 70.3%
of sertaconazole-treated subjects
and 36.7% of vehicle-treated sub-
jects. The stability of the mycolog-
ic cure rates two weeks after cessa-
tion of therapy indicates that ser-
taconazole protects against re-in-
fection and recurrence at least in
the short term.7

Econazole (Spectazole)
Econazole is a fungistatic imi-

dazole. The usual dose is one ap-
plication daily for four weeks.
Econazole has been found to be a
highly effective topical agent in
the treatment of T. pedis with a
clinical and mycological cure rate
over 80% two months and over
60% three months after the cessa-
tion of four weeks of treatment.8

Like sertaconazole, econazole has
shown activity against Gram-posi-
tive bacteria.9 Econazole is cur-
rently available only in generic
form.

Using econazole in a liposomal
delivery system to improve pene-
tration and enhance accumulation
has been investigated. Liposomes
have been useful in parenteral
agents because they reduce side ef-
fects. Animal studies have demon-
strated econazole
in a liposomal gel
is capable of en-
hancing drug ac-
cumulation at
the administra-
tion site and re-
taining the drug
in the skin of
mice. Liposomes
may in the future
be useful vehicles
for topical drug
delivery in the
treatment of T. pedis and other
skin diseases.10

Oxiconazole Nitrate (Oxistat)
Oxiconazole is a fungistatic

azole and has been available in
the United States since 1989. It is
applied once to twice daily for
four weeks. Oxiconazle is highly
active against a wide range of der-
matophytes, including T. rubrum
and T. mentagrophytes. Oxicona-
zole is rapidly absorbed into the

Tinea Pedis... post-treatment.12

The use of topical anti-
fungals with 40% urea cream
for the treatment of plantar or
moccasin-type tinea pedis has
been studied with this and other

agents with
noted benefit. In
a study by Elews-
ki, et al., a total
of 12 patients
with moccasin
tinea pedis were
treated with 40%
urea cream once
daily and ci-
clopirox cream
twice daily. After
two to three
weeks,  a 100%
cure rate was
achieved in the
12 patients treat-
ed with topical
40% urea cream
and ciclopirox

cream combination.13

3) Benzylamines

Butenafine (Lotrimin Ultra)
Butenafine is a synthetic ben-

zylamine derivative with a recom-
mended application of once or
twice daily for four weeks. Benzy-
lamines are structurally related to
the allylamines and are fungicidal
against dermatophytes. Butenafine
achieves and maintains high con-
centrations and long retention
time in skin, with the concentra-
tion of butenafine in the skin
reaching a steady state at two
weeks after the application14 The
effectiveness of the drug has been
noted to persist for at least four
weeks following the discontinua-
tion of therapy.15

Butenafine has shown anti-in-
flammatory activity in vivo. 16

Butenafine has shown activity
against beta-hemolytic Streptococ-
cus Group A and Corynebacteri-
um, but no activity against Gram
negatives.17

In the first major North Ameri-
can butenafine clinical trial, 40
patients with positive fungal cul-
tures applied butenafine cream,
and 40 patients applied vehicle to
affected interdigital areas once
daily for four weeks. There was a

Continued on page 234
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chomycosis, albeit of the
fingers. In a small, open-
label study of naftifine gel
for the treatment of distal
subungual onychomyco-
sis, ten patients with cul-
ture-proven distal subun-
gual onychomycosis were
treated twice daily for six
months with naftifine 1
percent gel .  After six
months of therapy, eight
of ten patients showed
negative results of fungal
culture and eight of ten
patients showed clinical
improvement. There have
been no follow-up studies
on onychomycosis of the
toenails.22 Naftifine has
been shown to inhibit
p o l y m o r p h o n u c l e a r
leukocyte (PMN) chemo-
taxis, which may explain
part of its anti-inflamma-
tory effect.23

Terbinafine (Lamisil)
Terbinafine is  a

lipophilic, keratophilic,
orally and topically active
allylamine, which has
fungicidal activity against
dermatophytes, molds and certain
dimorphic fungi.  It  is  static
against Candida albicans. One-
week application of terbinafine
cream has shown results equiva-
lent to four-week application of
terbinafine cream for the treat-
ment of T. pedis.24 Therefore, a
shorter duration of terbinafine
cream is equally effective as a
longer duration of treatment.

In a study of 15 species of clin-
ically important dermatophytes,
susceptibilities ranged between
94% for terbinafine, 87.6% for ser-
taconazole, 86.4% for clotrima-
zole, 81.6% for econazole, 78.4%
for itraconazole, 74.4% for keto-
conazole and 73.3% for micona-
zole.25

Terbinafine 1% cream applied
once daily for seven days in adult
patients with interdigital tinea
pedis has been shown to be signif-
icantly more effective than its ve-
hicle in achieving and maintain-
ing mycological cure for seven
weeks: 91.4% vs. 37.1%.26 The la-
beled dose for the treatment of in-
terdigital tinea pedis is twice daily

for one week (Figure 2).
Topical terbinafine cream has

been shown to be at least as active
as miconazole cream and naftifine
gel for the treatment of t inea
pedis, and more effective than
clotrimazole cream and oxicona-
zole lotion. Clinical improvement
generally continues after the treat-
ment period ends, underscoring
the drug’s reservoir effect.27

Terbinafine in an emulsion gel
has demonstrated good efficacy
and low relapse rate with short
duration of therapy. Because it is
applied only once daily, it requires
the fewest number of applications
as compared to other topical anti-
fungals. For the treatment of in-
terdigital T. pedis, pharmacokinet-
ic studies have shown AUC values
significantly greater for gel than
for cream. Skin penetration is
greater and occurs sooner with the
emulsion gel compared with 1%
cream, and remains in high con-
centrations for several months
after seven days of application.28

In a multi-center, randomized
Continued on page 235
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mycologic cure rate of 88%
in the butenafine treated group

and 33% in the vehicle treated
group.18

Comparator studies involving
T. pedis are lacking; however, in a
study by Singal, eighty patients
with tinea cruris or localized tinea
corporis were randomly assigned
to one of the two treatment
groups: butenafine once daily for
two weeks or clotrimazole twice
daily for four weeks. Butenafine
recipients exhibited higher clini-
cal cure as compared with clotri-
mazole at the end of one week
(26.5% vs. 2.9%), as well as higher
mycological  cure (61.7% vs
17.6%). The difference was not
statistically significant, however,
at four and eight weeks after treat-
ment.19 Co-administration with a

keratolytic ointment has been
found to result in earlier clinical
improvement, resulting in an al-
most 10% higher clinical response
rate.20

4) Allylamines

Naftifine (Naftin)
Naftifine is a broad spectrum

agent active against dermato-
phytes. It works by inhibiting
squalene2,3 epoxidase, decreasing
ergosterol production, and dis-
rupting the stability of the fungal
membrane. Naftifine is applied
twice daily for 7 days or once
daily for four weeks.  In vivo,
naftifine gel and cream, econa-
zole, and clotrimazole cream were
equally effective against T. rubrum
and T. metagrophytes.21

Topical naftifine gel has been
studied for the treatment of ony-
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Figure 2: This is a classic example of interdigital bul-
lous T. pedis following deroofing of the lesion

Figure 3: Tinea pedis in the characteristic moccasin
distribution.

(Figures 2 and 3 have been supplied courtesy of Dr.
Joseph.)
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the patient may have difficulty
reaching the affected site. They
may be viewed as cosmetically in-
elegant, if not downright “messy”
to apply. Adherence to treatment
plans may be difficult for patients,
especially with drugs that need to
be applied twice daily for up to
four weeks. In fact, most patients
never complete a full treatment
course and rather unilaterally stop
therapy when symptoms improve.

This can be an issue for drugs
that are primarily
fungistatic since
the organism
may simply begin
growing once the
residual antifun-
gal is out of the
skin. Finally,
since most of the
studies examined
the treatment of
interdigital fun-
gal infections, we
have little knowl-
edge of their effi-
cacy against the
more common,
dry-type moc-
casin variety of tinea pedis (Figure
3). For these reasons, oral antifun-
gals may play a role in the treat-
ment of tinea pedis.

The Role of Oral Antifungals
for the Treatment of Tinea
Pedis

While topical antifungals are
the first line of treatment for tinea
pedis, there are instances when
oral antifungals are indicated
(Table 3).

The concept of using oral anti-
fungals for tinea pedis is not new.
A Medline search reveals articles

on the use of griseoful-
vin for tinea pedis dat-
ing back as far as 1959.
Griseofulvin, in both its
microsized and ultrami-
crosized formulations,
is specifically FDA-ap-
proved for the treat-
ment of tinea pedis. Ke-
toconazole,  another
older oral agent, while
not specifically labeled
for tinea pedis, is ap-
proved for use in “recal-
citrant cutaneous der-
matophyte infections

vehicle-controlled trial 101 pa-
tients with culture confirmed
tinea pedis were randomized to re-
ceive either terbinafine 1% emul-
sion gel or vehicle. Each was ap-
plied once daily for 7 days. At the
end of week 8 (7 weeks after the
last application) the terbinafine
group showed a 59% clinical cure
and a 81% mycological cure, ver-
sus 29% and 33% respectively for
the vehicle treated group.29

In a similar study involving
tinea corporis, terbinafine emul-
sion gel showed an 83% mycologi-
cal cure compared to 27% for the
vehicle comparator.30

Summary
As discussed above in great de-

tail, the topical antifungal agents
are the most commonly used for
the treatment of most cases of
tinea pedis. They are relatively in-
expensive, are easy to apply, are
generally efficacious and carry no
concerns about systemic toxicity.
Furthermore, patients may feel
more “actively involved” with the
treatment since they are applying
the medication directly to the af-
fected area, forcing the patient to
regularly observe the site for
progress. In many cases, the vehi-
cle alone has been shown to be ef-
fective by directly changing the
environment of the skin (i .e. ,
moisturizing if dry, drying if wet
and macerated).

Topical Antifungal Issues
However, there are some po-

tential issues regarding the use of
topical antifungal agents. Because
of limited mobility or flexibility,

Tinea Pedis... which have not re-
sponded to topical thera-
py or oral griseofulvin…”36

In the past, neither of these
older oral agents really had wide-
spread usage for tinea pedis. Keto-
conazole has been considered by
most podiatrists as too risky of a
drug to use for this indication with
“black-box” warnings of liver toxi-
city including fatalities along with
multiple drug-drug interactions.
Griseofulvin, on the other hand,

while a consider-
ably safer drug
than ketocona-
zole, in the past
was primarily
marketed for the
treatment of
onychomycosis.
It generally re-
ceived a “bad
rap” when used
to treat ony-
chomycosis be-
cause of the need
for prolonged
therapy of up to
18 months, rela-
tively low cure

rates and high recurrence rates.
There has also been confusion

over the different formulations of
the drug. Furthermore, because of
the prolonged therapy, there were
mostly unfounded concerns about
toxicit ies involving the l iver,
white blood cell and headache.
These are not much of a problem
with the shorter courses used in
the treatment of tinea pedis. Re-
cently, in the past two to three
years, ultramicrosized griseofulvin
has found resurgence in the pro-
fession and is being marketed for
the oral therapy of this infection.

At least one in vitro study
from Singapore of the susceptibili-
ty of various dermatophytes to
griseofulvin, ketoconazole, and in-
traconazole found that the anti-
fungal activity against the der-
matophytes of all three agents
were similar. The investigators
concluded that “Griseofulvin may
be given as the first-line drug for
treating such infections…”37

It is theorized that the ultrami-
crosized (ums) form of griseoful-
vin may have better absorption
from the gastrointestinal tract and

Continued on page 236
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Adherence to

treatment plans may

be difficult for

patients, especially

with drugs that 

need to be applied

twice daily for up 

to four weeks.

TABLE 3
Oral Antifungals Used
to Treat Tinea Pedis

Ketoconazole (Nizoral)
Itraconazole (Sporanox)
Fluconazole (Diflucan)
Terbinafine (Lamisil)
Griseofulvin (Gris-Peg)



many podiatrists while they were
using these drugs when first mar-
keted for onychomycosis. Patients
would complain about “dry skin”
on the soles of their feet that they
had unsuccessfully treated for
years with various moisturizers.
This was, of course, undiagnosed
dry-type moccasin tinea. Treat-
ment would be
initiated for their
c o n c o m i t a n t
onychomycosis
(Figure 4). At the
time of the first
follow-up ap-
pointment, usu-
ally scheduled at
four to six weeks
for subsequent
blood testing, the
first comment of
many of these
patients was that
their skin never
looked so good.
In fact, on exam-
ination, most of
the previous
signs of scaling
and flaking were
all but gone long
before any
changes in the nails could be ap-
preciated. For this reason, despite
the lack of a formal indication,
many podiatrists  began using
short courses of these oral drugs
specifically for more severe cases
of tinea pedis.  Unfortunately,
there has never been a consensus

on the length
of that course,
with variations
of one to four
weeks of either
continuous or
i n t e r m i t t e n t
(“pulse”) thera-
py being at-
tempted.

M u l t i p l e
clinical trials
support this
usage. A
C o c h r a n e
database review
of this topic
published in
2002 looked at
twelve trials,
involving 700
par t i c ipant s .

The two trials comparing
terbinafine and griseofulvin pro-
duced a “pooled risk difference of
52% (95% confidence intervals
33% to 71%) in favor of
terbinafine’s ability to cure infec-
tion. No significant difference was
detected between terbinafine and
itraconazole; or between flucona-

zole and either
itraconazole or
ketoconazole.” It
was the review-
ers’ conclusion
that “The evi-
dence suggests
that terbinafine is
more effective
than griseoful-
vin,  and that
terbinafine and
itraconazole are
more effective
than no treat-
ment.”39

A few stud-
ies/reports  can
be found that
looked at the use
of intraconazole
against  t inea
pedis .  A s ingle
clinical case of a

40 y/o woman with recalcitrant
tinea pedis, which had failed to
respond to topical therapy and
oral griseofulvin, was successfully
treated with a four-month course
of intermittent itraconazole. It
was published in 1996,  fa ir ly
early in this era of newer oral 
antifungals.40

Continuous itraconazole, 100
mg. for four weeks, was compared
to 500 mg. of griseofulvin in a
trial of 20 patients with culture
proven tinea pedis or t inea
manus. After four weeks therapy,
50% of itraconazole-treated pa-
tients, and 30% of griseofulvin-
treated patients had negative mi-
croscopy. Interestingly, six pa-
tients reported mild adverse
events, with five caused by the
itraconazole and only one by the
griseofulvin.41

Terbinafine
Terbinafine has been studied

both against placebo and against
other active agents. In one study,
53 patients were treated with ei-

Continued on page 237
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reach higher levels at the tar-
get tissue. In an older, multina-

tional, multicenter study that
looked specifically at the ums
form of griseofulvin, 73 patients
were treated with either ums grise-
ofulvin alone, topical clotrimazole
alone, or the combination of the
two. The patients were also divid-
ed by disease state into those with
moccasin-type tinea pedis and
those with interdigital disease. Pa-
tients were then followed for three
months after the end of therapy.
In the moccasin-type, patients at
the three month follow-up for
those on ums griseofulvin alone
demonstrated a 68% cure rate,
clotrimazole alone an 18% cure,
and a 64% cure with the combina-
tion. In those patients with inter-
digital tinea pedis, the cure rates
at three months were 43%, 20%,
and 84% respectively.38

Off-Label Use of Antifungals
There has been increased inter-

est in itraconazole, fluconazole
and terbinafine for the treatment
of tinea pedis. It should be noted
that none of these drugs are cur-
rently FDA indicated for this use;
however, there are both practi-
tioner clinical experience and
good medical evidence that point
to their efficacy.

The thought that these drugs
may be useful in the treatment of
tinea pedis arose in the minds of
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Oral ketoconazole 

has been considered 

by most podiatrists 

as too risky of a 

drug to use for this

indication with

“black-box” warnings

of liver toxicity,
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multiple drug-drug
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Figure 4: Dry, scaling tinea pedis characteristic of Trichophyton
rubrum, coexisting in a patient with onychomycosis.
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educated as to the virtual certain-
ty of re-infection if preventive
measures are not taken.

The long-term management of
tinea pedis also has to take into
consideration the area of special
populations. Diabetics, the elder-
ly, group home inhabitants, the
immuno-suppressed, those on
chemotherapy, and those in cer-
tain occupations all have special
circumstances and issues that may
cause varying susceptibility to in-
fection by dermatophytes and
varying difficulties for control.

With diligent podiatric man-
agement and patient adherence to
the principles outlined above, and
the use of newer topical and sys-
temic antifungals, long term cure,
long-term control, and prevention
of re-infection are certainly
achievable. ■
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7) Which of the following is a
benzylamine?

A) Ciclopirox
B) Econazole
C) Butenafine
D) Terbinafine

8) Allylamines are:
A) Fungicidal
B) Fungistatic
C) Highly active against
yeasts
D) Do not inhibit squalene
epoxidase

9) Terbinafine is:
A) Fungicidal against T.
rubrum
B) Fungistatic against T. men-
tagrophytes
C) Cidal against Candida albi-
cans
D) Does not inhibit squalene
epoxidase

10) Clotrimazole belongs to
what class of antifungal ?

A) Imidazoles
B) Hydroxypyridones
C) Benzylamines
D) Allylamines

11) Ciclopirox belongs to what
class of antifungal ?

A) Azoles
B) Hydroxypyridones
C) Benzylamines
D) Allylamines

12) Butenafine belongs to what
class of antifungal?

A) Azoles
B) Hydroxypyridones
C) Benzylamines
D) Allylamines

1) The most common dermato-
phyte causing tinea pedis is

A) T. rubrum
B) T. mentagrophytes
C) Candida albicans
D) T. tonsurans

2) On average, the number of
spores needed to induce a persis-
tent infection in 50% of experimen-
tal subjects has been found to be

A) One hundred thousand
B) Ten thousand
C) One thousand
D) As few as six

3) Which of the following classes of
antifungals inhibit cytochrome P450
14a-demethylase, an essential build-
ing block for fungal cell structure?

A) Imidazoles
B) Allylamines
C) Pyridones
D) Benzylamines

4) Which of the following is an
imidazole ?

A) Ciclopirox
B) Econazole
C) Butenafine
D) Terbinafine

5) Which of the following is an
allylamine?

A) Ciclopirox
B) Econazole
C) Butenafine
D) Terbinafine

6) Which of the following is a hy-
droxypyridone ?

A) Ciclopirox
B) Econazole
C) Butenafine
D) Terbinafine

13) Naftifine belongs to what
class of antifungal?

A) Azoles
B) Hydroxypyridones
C) Benzylamines
D) Allylamines

14) Terbinafine is:
A) Lipophilic
B) A benzylamine
C) An azole
D) Fungistatic

15) Which of the following is
considered to be an “upside” of
topical antifungal therapy for
tinea pedis?

A) Relatively inexpensive
B) Little or no systemic side-
effects
C) No interaction with sys-
temic drugs
D) All of the above

16) Which of the following is
considered to be an “issue” of
topical antifungal therapy for
tinea pedis?

A) The patient may have lim-
ited flexibility, making appli-
cation difficult.
B) Topicals may be viewed by
the patient as “messy” to
apply.
C) Adherence to treatment
plans may be difficult, espe-
cially with drugs that need to
be applied twice daily for up
to four weeks.
D) All of the above

17) Which of the following is
true?

A) Dermatophytes are
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pathogenic fungi that produce keratinase.
B) Glycoproteins found in the cell wall of T.
rubrum can suppress the inflammatory response.
C) T. rubrum infection shows a pattern of au-
tosomal dominant inheritance.
D) All of the above

18) Which of the following is false?
A) Griseofulvin, in both its microsized and ul-
tramicrosized formulations, are FDA approved
for the treatment of tinea pedis.
B) Ultramicrosized (ums) form of griseofulvin
may have better absorption from the gastroin-
testinal tract.
C) Ultramicrosized (ums) form of griseofulvin
may reach higher levels at the target tissue.
D) Oral terbinafine has received FDA approval
for the treatment of tinea pedis.

19) Which of the following is false?
A) Tinea pedis of the chronic dry scaly type is
much easier to eradicate in the long-term than
the acute vesicular and interdigital types.
B) Trichophyton mentagrophytes can produce
a much more aggressive immune response
than Trichophyton rubrum.
C) Infection with Trichophyton mentagro-
phytes may lead to a more aggressive bullous
infection compared to Trichophyton rubrum.
D) Patients with defective cell-mediated im-
munity are pre-disposed to chronic infection
and recurrence of tinea pedis.

20) Which of the following is true?
A) Aggressive management of xerosis may go
a long way to preventing re-infection with
tinea pedis.
B) The application of urea cream in conjunc-
tion with a topical antifungal has been shown
to increase the cure rate of tinea pedis.
C) Treatment of the entire family may be nec-
essary in any attempt to eradicate the condi-
tion in any one member.
D) All of the above are true.

E X A M I N A T I O N

(cont’d)

See answer sheet on page 241.
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PM’s
CPME Program 

Welcome to the innovative Continuing Education
Program brought to you by Podiatry Management
Magazine. Our journal has been approved as a
sponsor of Continuing Medical Education by the
Council on Podiatric Medical Education.

Now it’s even easier and more convenient
to enroll in PM’s CE program!

You can now enroll at any time during the year
and submit eligible exams at any time during your
enrollment period.

PM enrollees are entitled to submit ten exams
published during their consecutive, twelve–month
enrollment period. Your enrollment period begins
with the month payment is received. For example,
if your payment is received on September 1, 2006,
your enrollment is valid through August 31, 2007.

If you’re not enrolled, you may also submit any
exam(s) published in PM magazine within the past
twelve months. CME articles and examination
questions from past issues of Podiatry Man-
agement can be found on the Internet at
http://www.podiatrym.com/cme. Each lesson
is approved for 1.5 hours continuing education con-
tact hours. Please read the testing, grading and pay-
ment instructions to decide which method of partici-
pation is best for you.

Please call (631) 563-1604 if you have any ques-
tions. A personal operator will be happy to assist you.

Each of the 10 lessons will count as 1.5 credits;
thus a maximum of 15 CME credits may be
earned during any 12-month period. You may se-
lect any 10 in a 24-month period.

The Podiatry Management Magazine CME
program is approved by the Council on Podiatric
Education in all states where credits in instruction-
al media are accepted. This article is approved for
1.5 Continuing Education Contact Hours (or 0.15
CEU’s) for each examination successfully completed.

www.podiatrym.com

Home Study CME credits now
accepted in Pennsylvania



Over, please

Please print clearly...Certificate will be issued from information below.

Name _______________________________________________________________________Soc. Sec. #______________________________
Please Print: FIRST                                     MI                                     LAST

Address_____________________________________________________________________________________________________________

City__________________________________________________State_______________________Zip________________________________

Charge to: _____Visa   _____ MasterCard   _____ American Express

Card #________________________________________________Exp. Date____________________

Note: Credit card is the only method of payment. Checks are no longer accepted.

Signature__________________________________Soc. Sec.#______________________Daytime Phone_____________________________

State License(s)___________________________Is this a new address? Yes________ No________

Check one: ______ I am currently enrolled. (If faxing or phoning in your answer form please note that $2.50 will be charged 
to your credit card.)

______ I am not enrolled. Enclosed is my credit card information. Please charge my credit card $20.00 for each exam 
submitted. (plus $2.50 for each exam if submitting by fax or phone).

______ I am not enrolled and I wish to enroll for 10 courses at $139.00 (thus saving me $61 over the cost of 10 individual 
exam fees). I understand there will be an additional fee of $2.50 for any exam I wish to submit via fax or phone.

Note: If you are mailing your answer sheet, you must complete
all info. on the front and back of this page and mail with your
credit card information to: Podiatry Management, P.O. Box
490, East Islip, NY 11730. 

TESTING, GRADING AND PAYMENT INSTRUCTIONS
(1) Each participant achieving a passing grade of 70% or

higher on any examination will receive an official computer form
stating the number of CE credits earned. This form should be safe-
guarded and may be used as documentation of credits earned.

(2) Participants receiving a failing grade on any exam will be
notified and permitted to take one re-examination at no extra cost.

(3) All answers should be recorded on the answer form
below. For each question, decide which choice is the best an-
swer, and circle the letter representing your choice.

(4) Complete all other information on the front and back of
this page.

(5) Choose one out of the 3 options for testgrading: mail-in,
fax, or phone. To select the type of service that best suits your
needs, please read the following section, “Test Grading Options”.

TEST GRADING OPTIONS
Mail-In Grading
To receive your CME certificate, complete all information

and mail with your credit card information to:
Podiatry Management

P.O. Box 490, East Islip, NY 11730
There is no charge for the mail-in service if you have already

enrolled in the annual exam CPME program, and we receive this
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exam during your current enrollment period. If you are not en-
rolled, please send $20.00 per exam, or $139 to cover all 10 exams
(thus saving $61* over the cost of 10 individual exam fees).

Facsimile Grading
To receive your CPME certificate, complete all information and

fax 24 hours a day to 1-631-563-1907. Your CPME certificate will
be dated and mailed within 48 hours. This service is available for
$2.50 per exam if you are currently enrolled in the annual 10-exam
CPME program (and this exam falls within your enrollment period),
and can be charged to your Visa, MasterCard, or American Express.

If you are not enrolled in the annual 10-exam CPME pro-
gram, the fee is $20 per exam.

Phone-In Grading
You may also complete your exam by using the toll-free ser-

vice. Call 1-800-232-4422 from 10 a.m. to 5 p.m. EST, Monday
through Friday. Your CPME certificate will be dated the same day
you call and mailed within 48 hours. There is a $2.50 charge for
this service if you are currently enrolled in the annual 10-exam
CPME program (and this exam falls within your enrollment peri-
od), and this fee can be charged to your Visa, Mastercard, Ameri-
can Express, or Discover. If you are not currently enrolled, the fee
is $20 per exam. When you call, please have ready:

1. Program number (Month and Year)
2. The answers to the test
3. Your social security number
4. Credit card information

In the event you require additional CPME information,
please contact PMS, Inc., at 1-631-563-1604.

Enrollment/Testing Information
and Answer Sheet
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LESSON EVALUATION

Please indicate the date you completed this exam 

_____________________________

How much time did it take you to complete the lesson?

______ hours ______minutes

How well did this lesson achieve its educational 
objectives?

_______Very well      _________Well      

________Somewhat      __________Not at all

What overall grade would you assign this lesson?   

A    B    C    D

Degree____________________________

Additional comments and suggestions for future exams:

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

EXAM #5/07
Advances in the Treatment of Tinea Pedis

(Kosinski, Joseph, and Markinson)

1. A B C D

2. A B C D

3. A B C D

4. A B C D

5. A B C D

6. A B C D

7. A B C D

8. A B C D

9. A B C D

10. A B C D

11. A B C D

12. A B C D

13. A B C D

14. A B C D

15. A B C D

16. A B C D

17. A B C D

18. A B C D

19. A B C D

20. A B C D

Circle:


