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INTRODUCTION

Pharmacokinetic studies have revealed the
high affinity of itraconazole for keratinous tis-
sue' ™", After the agent has reached the kera-
tinous tissue, it does not return into the plas-
ma. The elimination rate of itraconazole from
skin is slow and the drug persists in the skin
for up to 4 weeks after discontinuation of the-
rapy>*~®. Itraconazole is delivered to the skin
through three routes: extensive secretion th-
rough the sebaceous glands, moderate se-
cretion through the sweat glands and some in-
corporation into the basal layer of the epider-
mis*>®’; in the palmoplantar region, with its
thick stratum corneum, there is no sebum ex-
cretion and limited sweat excretion.

The present study was designed to assess
the efficacy and safety of itraconazole 400 mg/
day for 1 week in the treatment of hyperkera-

totic type of tinea pedis and tinea manus.
PATIENTS AND METHODS

This open-label, multicentre study involved
patients with hyperkeratotic type of tinea pedis

or tinea manus. All patients provided written
informed consent to participate. Possibly preg-
nant or lactating women and patients with ab-
normal liver function, psoriasis or known hy-
persensitivity to azole antifungal drugs were
excluded, as were patients with other dermato-
phytoses (e.g. onychomycosis, tinea capitis,
systemic fungal infection). Concurrent use of
drugs that might interact with itraconazole,
such as rifampicin, digoxin, phenytoin, oral an-
ticoagulants, cyclosporin A, terfenadine and as-
temizole, was not permitted. H-receptor an-
tagonists and antacids that inhibit absorption
of itraconazole were not allowed.

Patients received itraconazole 200 mg twice
daily for 1 week and were followed for 4
weeks after active treatment. Clinical and my-
cological examinations were made at the start
of treatment, at the end of treatment and 4
weeks after discontinuation of treatment.

Clinical response was measured by rating
four major symptoms of tinea pedis or tinea
manus - desquamation, pruritus, erythema/in-
flammation and fissure - on a four-point scale:
O=absent, 1=mild, 2=moderate and 3=severe.
Patients were also assessed on a clinical glo-
bal evaluation using a five-point scale: cure=
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resolution of all clinical symptoms; marked
improvement=total clinical score reduced by >
75%; moderate improvement=total score reduc-
ed by 50~75%; minimal improvement=total
score reduced by 25~50%; and no change=to-
tal score reduced by <25%. Response was de-
fined as clinical improvement of more than
50% from baseline (i.e. rating of cure, marked
improvement or moderate improvement).
Mycological cure was defined as negative
results on both microscopy (KOH) and culture.
The tolerability of the study medication was
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Fig. 1. Mean score of clinical symptoms in 84
Korean patients receiving itraconazole 400 mg/day
for 1 week, with a 4-week follow-up. Each symptom
was rated on a four-point scale from 0 (absent) to 3
(severe). The total score is the sum of the scores for
the four symptoms (thus the total possible score
would be 12). * p<0.01, ** p<0.001, """ p<0.0001
versus baseline.
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Fig. 2. Clinical response rates in 84 Korean pa-
tients receiving itraconazole 400 mg/day for 1 week,
with a 4-week follow-up. Response was defined as
more than 50% clinical improvement from baseline.

assessed at the end of the 1-week treatment
phase by the patient and the investigator, who
provided ratings on a four-point scale: very well
tolerated=no adverse events; well tolerated=tran-
sient and mild adverse events requiring no ma-
nagement; moderately well tolerated=adverse
events requiring medical management but not
discontinuation of trial medication.

Adverse effects were recorded at each visit
and blood samples were taken at the begin-
ning and end of the 1-week treatment period.
If the laboratory finding was abnormal, a third
blood sample was taken at week 5.

The analysis was performed using t-test and
McNemar's y test. Data are presented means -
SD. Only a per-protocol analysis was under-
taken.

RESULTS

Initially, 97 patients with microscopically or
culture-proven hyperkeratotic tinea pedis or
manus were entered into the study. However,
13 patients withdrew from the study, the rea-
sons being non-compliance (n=8), adverse ef-
fects (n=2) and inappropriate concomitant med-
ication (n=3). Therefore, 84 patients (37 men,
47 women) completed the trial. Of these, 79
had tinea pedis only, two had tinea manus
only and three had both tinea pedis and manus.
The mean age of patients was 35 years and
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Fig. 3. Mycological cure rates in 84 Korean pa-
tients receiving itraconazole 400 mg/day for 1 week,
with a 4-week follow-up. Response was defined as
negative mycology and culture,
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the mean duration of the present infection was
69 months.

At baseline, the proportion of patients af-
fected by the symptoms was as follows: desqua-
mation 98%, pruritus 91%, erythema/inflam-
mation 81% and fissure 48%; after 1 week of
treatment, the frequencies were reduced to
77%, 31%, 33% and 35%, respectively. Sex,
age, season and duration of disease had no sig-
nificant effect on symptom severity or clinical
response rate.

The scores for each symptom at baseline
were as follows: desquamation 1.96+40.78, pru-
ritus 1.48+0.80, erythema/inflammation 1.42:4
1.01 and fissure 0.804-0.97, giving a total score
of 5.654+2.47. At week 1, the mean scores de-
creased significantly (p<0.001) for all symp-
toms except fissure By week 5, the scores for
all four symptoms decreased significantly to the
following: desquamation 0.92+£0.61 (p<0.0001),
pruritus  0.35+0.55 (p<0.0001), erythema/in-
flammation 0.3940.62 and fissure 0.400.60,
giving a total score of 2.06+1.72 (p<0.01)
(Fig. 1).

On the clinical global evaluation at week 5,
14% of patients were rated as cured, 27% as
markedly improved, 32% as moderately im-
proved, 17% as minimally improved and 10%
as unchanged. The clinical response rate in-
creased from 29% at week 1 to 74% week 5
(Fig. 2).

The principal causative pathogens identified
were Trichophyton (T) rubrum, T. mentagro-
phytes and Epidermophyton floccosum, which
occurred in 90%, 9% and 1% of patients, res-
pectively. The mycological cure rate was 23%
at week 1 and 85% at week 5 (Fig. 3).

Overall, 98% of patients judged the treat-
ment to be well or very well tolerated. Ad-
verse effects reported during the study inclu-
ded gastrointestinal problems (e.g. abdominal
discomfort, diarrhea, nausea, indigestion, con-
stipation) in 14% of patients, skin-related prob-
lems (e.g. papular eruption, lip fissure, burning
sensation, pruritus) in 4% and other events (e.g.

.0.

bad breath, fatigue, dizziness) in 3%. Two pa-
tients who reported mild nausea and diarrhea
discontinued the trial prematurely. Two patients
had abnormal laboratory results at week 1: one
had increased total bilirubin and the other had
increased liver transaminase. In both cases, the
pre-treatment values were within the upper limit
of normal and the levels returned to normal at
week 5. These patients showed no clinical symp-
toms.

DISCUSSION

Itraconazole, a broad spectrum antifungal
agent of triazole family, is effective against a
variety of pathogenic fungi such as dermato-
phytes, mould, and yeasts. There are three de-
livery routes of itraconazole to the skin. There
is extensive secretion of itraconazole via se-
baseous gland, moderate excretion via sweat
gland, and some incorporation in to the basal
layer of the epidermis™’. The relative im-
portance of these three routes explains the diff-
erence in the drug levels in the stratum cor-
neum of the different body areas. In the pal-
moplantar region, with a thicker stratum cor-
neum and no sebum secretion and a limited
sweat excretion, it takes longer to reach ade-
quate fungicidal concentration in the tissues,
where infection resides. So, the standard thera-
py with itraconazole for hyperkeratotic type of
tinea pedis/manus has been 100 mg/day for 30
days.

Recently, pharmacokinetic studies have re-
vealed the high affinity of itraconazole for
keratinous tissue. once it has reached in the tar-
get tissue, it is rare to return to plasma. Be-
sides, the elimination rate of itraconazole is so
slow in this thick stratum corneum that the ef-
fect persists for up to 4 weeks after discon-
tinuation of therapy®. In vivo studies have in-
dicated that the high dose of itraconazole
given for a short period is more fungicidal
than low dose given longer. Increasing the dai-
ly dose to 200 mg results in a more rapid de-
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livery of the high drug concentrations to the
stratum corneum than a dose of 100 mg'”.
That is the initial higher loading dose reaches
proportionally higher drug levels in the target
tissues. So, it may reduce substantially the
length of treatment period’. On this pharmaco-
logical background, short course at high dose
schedule is introduced for treatment of fungal
disease requring longer treatment period.

In onycomycosis, pulse therapy (itracona-
zole 400 mg/day for 7 days in each month, 2
months for finger nail and 3 months for toe
nail) is the popular treatment modality nowa-
days. There are several potential benefits as-
sociated with pulse therapy. Firstly, the pro-
gressive accumulation of drug and persistent
levels in the nail help to prevent the potential
development of resistance. Secondly, because
plasma levels of drug decline in less than a
week, the risk of adverse effects may decrease,
which probably reduces the incidence of non-
compliance®,

There are two studies of itraconazole 400
mg 1 week regimen for hyperkeratotic type of
tinea pedis/manus treatment. In both studies,
they evaluated only 20 patients and reported
clinical response rates were 95% and 85%,
and mycological cure rates were 85% and 85%,
without serious adverse effects™. In compari-
son with previous studies, 84 patients were
evaluated for efficacy and safety of this re-
gimen. Al. sogair et al'’ evaluated 4294 per-
sons with tinea pedis and indicated that 91.9%
of them were interdigital type and only 6.9%
were hyperkeratotic type. Because the hyper-
keratotic type of tinea pedis/manus associated
nail infection is very common, the unassoci-
ated form of hyperkeratotic type is not familiar.

In this study, pruritus and erythema/inflam-
maticn achieved rapid and significant improve-
ment at early stage. But, fissure did not so, be-
cause it takes longer time to recover epithelial
damage. But, considering that fissure is the
chronic symptom of the hyperkeratotic type,
the improvement at week 5 means that the ef-

fect of itraconazole is rapid.

In our study, 19.6% patients experienced ad-
verse effects, but these symptoms were not
serious that is required to stop this trial or to
take action. The gastrointestinal related experi-
ence might be reduced, if patients should take
the drug with milk, or just after meals.

CONCLUSION

Itraconazole 200 mg twice daily for 1 week
regimen appears to be an effective and safe
treatment for tinea pedis and tinea manus. The
mycological cure rate of 85% achieved in the
present study is similar to that reported pre-
viously by Decroix et al (n=20, mycological
cure rate 85%)° and Gupta et al (meta-analysis,
n=220, mycological cure rate 76%)9.

Itraconazole was found to be safe in the
present study. The most frequently reported ad-
verse events involved the gastrointestinal sys-
tem (e.g. abdominal discomfort, diarrhea, nau-
sea, indigestion, constipation), skin (e.g. papular
eruption, pruritus) and nervous system (e.g. fa-
tigue). The 1-week regimen has the advantage
of reducing the duration of active therapy to 7
days, with the adverse events generally oc-
curring only when active treatment is being ad-
ministered. Overall, 98% of patients judged
the treatment to be well or very well tolerated.

In conclusion, our results indicate that itra-
conazole 400 mg/day for 1 week in the treat-
ment of tinea pedis or tinea manus is effective
and safe. This regimen is expected to encou-
rage the compliance of patients by shortening
the active treatment period.
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