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Onychomycosis is a fungal infection of the nail. In
patients with HIV infection, those receiving immuno-
suppressanis or organ transplantation, the incidence of

onychomycosis is more prevalent and more serious.
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Cyclosporin is largely metabolized by hepatic cytochrome
P-450 enzymes, and the metabolism of cyclosporin has

been shown to be inhibited by azole antifungal drugs, both

. . . . 1,2 . . .
in vivo and in vitro"”. Terbinafine is an allylamine

antifungal agent showing a fungicidal action by producing
deficiency and

ergosterol causing accumulation of

squalene®. Terbinafine does not have a general inhibitory
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effect on cytochrome P-450 isoenzymes unlike azole
compounds”. The aim of this study was to determine
whether oral terbinafine alters the serum concentration of
oral cyclosporin in vivo and to assess the efficacy of
terbinafine in the treatment of onychomycosis in renal

transplant patients.

PATIENTS AND METHODS

Patients

Thirty patients(23 toenail mycoses and 7 fingernail
mycoses) ages from 26 to 61 years with clinically and
mycologically diagnosed onychomycosis who received
renal transplantations were entered into this open trial.
Ethical committee approval was obtained for the trial and

all participants gave their informed consent.
Drug administration

The terbinafine 250 mg in tablets was administered
once a day orally to the patient with finger nail ony-
chomycosis for 6 weeks and the patient with toenail

infection for 12 weeks.
Assessment of clinical efficacy

The clinical efficacy were assessed at baseline and at
4, 8, 12 weeks and followed up every 4 weeks for 12
weeks for the toenail group; assessed at baseline and at
4, 6 weeks and followed up at 12, 16, 20 weeks for the
fingernail group. Clinical signs and symptoms including
onycholysis, hyperkeratosis and paronychial inflammation
were to be allocated scores as follows: absent=0, mild=1,
moderate=2, severe=3. The length of unaffected nail were

also measured.
Assessment of mycological efficacy

Mycological evaluation were performed with micro-
scopic examination of a specimen of infected nail after
treatment with potassium hydroxide and with a culture of
infected tissuc at the same time with the evaluation of

clinical efficacy.

Measurement of cyclosporin levels

Samples of blood were collected into glass tubes and
further blood samples were taken at 2, 6, and 12 week.
Whole blood cyclosporin was measured by radioimmu-

noassay using monoclonal antibody.
Safety assessment

Every 4 weeks, adverse events were recorded and bio-
chemical tests including SGOT, SGPT, LDH, gamma GT,
alkaline phosphatase, bilirubin, and creatinine were per-
formed.

RESULTS

Cyclosporin assay

The mean concentration of cyclosporin was 164.70 %

47.73 ng/m} at baseline. The concentration of cyclosporin

Table 1. Blood concentration of cyclosporin after treat-
ment of terbinafine

Time of terbinafine Cyclospor.in Cyclosporin
treatment concentration dose

(ng/ml) (mg/kg/day)

Baseline 163.70+47.73* 365+1.16

2 weeks 153.48 +54.31 3.64+1.19

6 weeks 158.48 +42.07 3.63+1.21

12 weeks 147.33 +38.36 3.63+1.20

*. meant SD

Table 2. Mycological data for study patients

Study target nails

Organisms isolated

Fingernails  Toenails  Total
T. rubrum 3 10 13
T. mentagrophytes 1 2 3
Candida spp. 2 1 3
Mould 0 1

Total 6 14 20
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at 2, 6, 12weeks after oral terbinafine treatment were
153.48+54.31 ng/ml, 158.48+42.07 ng/ml, 147.33+
38.36 ng/ml, respectively(Table 1). All patients had no
changes in dosage and regimen of cyclosporin from 2
months prior to entering the study to the end of the

treatment.

Mycological assay

All patients showed positive findings on KOH exami-

nation. On culture, 21 causative fungi(70%) were isolated

and Trichophyton rubrum was most common organi-
sm(76.2%)(Table 2).

Fig. 1. Onychomycosis of the fingernail.
A. before terbinafine treatment, B. after 20 weeks(last follow-up).

Fig. 2. Onychomycosis of the toenail.
A. before terbinafine treatment, B. after 24 wecks(last follow-up).
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Fig. 3. Length of the unaffected nail during terbinafine
treatment of finger nails and toenails.
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Fig. 4. Mean score of onycholysis in patients with onyc-
homycosis.

Efficacy

The fength of healthy, unaffected nail were increased
significantly from 1.4mm ar baseline to 6.8, 10.4 mm at

the end of treatment, and at the end of follow-up,
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Fig. 5. Mean score of hyperkeratosis in patients with onyc-
homycosis.
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Fig. 6. Mean score of paronychia in patients with onyc-
homycosis.

respectively in the toenail group and 1.1 mm at baseline
to 5.9 mm, 9.6 mm at the end* of treatment, and at the
end of follow-up, respectively in the fingernail group(Fig.
3). The mean scores of onycholysis on entry diminished

significantly from 0.2 at baseline to 0, 0 at the end of
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Fig. 7. Mycological cure rates(negative microscopy and

negative culture) with terbinafine treatment.

treatment, and at the end of follow-up, respectively(Fig.
4). The mean scores of hyperkeratosis(Fig. 5) and parony-
chial inflammation(Fig. 6) also diminished significantly
from 2.3, 1.3 at baseline, to 1.2, 0.2 at the end of
treatment, to 0.3, 0 at the end of follow-up, respectively.
The mean scores of ail clinical symptoms were also
significantly reduced in the fingernail group after both the
end of treatment and at the end of follow-up. The total
mean scores of each clinical symptoms were also
significantly diminished. The mycological cure rates
showing negative microscopy and negative culture
findings in fungus study was 56.5%, at the end of
treatment for toenail infection. The number of patients
with fingernail infection was small, but 71.4% of those
were mycologically cured at the end of treatment. At the
end of follow-up 85.7% of evaluable patients with toenail
infections and 85.7% of those with fingernail infection
who had received terbinafine were mycologically cured
(Fig. 7).

Safety

No clinically important adverse events were seen in all

patients received terbinafine. There were no significant ch

anges in the laboratory test including hematological,
hepatic, renal blood test and urinalysis both at the end of

treatment and at the end of follow-up.

DISCUSSION

Individuals with many types of immunodeficient states
are at an increased risk for fungal infections. They include
those with organ transplant, those who take immuno-
suppressants, and those with primary immunodeficiency.
Onychomycosis is more prevalent in transplant patients
than in normal controls. Because of development of new
broad-spectrum antifungal agents-itraconazole, flucona-
zole, and terbinafine, the treatment of onychomycosis is
generally satisfactory today. However, the choice of
antifungal agents in the case of organ transplant is re-
latively difficult due to more common resistant causative
organisms and interactions with cyclosporin. Cyclosporin
is mainly metabolized by cytochrome P-450 enzymes.
Drugs that are metabolized by these enzymes may in-
terfere with the metabolism of cyclosporin. Both increased
and decreased blood levels of cyclosporin may lead to
undesired side effects. It has been shown that azole
antifungal agents inhibited the metabolism of cyclosporin,
both in vivo and in vitro'”.

Terbinafine is an allylarnine antifungal agent which has
a broad-spectrum in vitro activity and a unique fungicidal
action. Terbinafine is effective in the treatment of cu-
taneous fungal infections”, and do not interfere with cyto-
chrome P-450 enzyme unlike azole agents. So terbinafine
have no effect upon the metabolism of cyclosporin both

L s 24,
in vivo and vitro®*®

. The results of this study support the
results of those investigations. Furthermore, the results
suggest that long-term treatment of terbinafine for patients
with onychomycosis would not induce an increase in the
blood concentration of cyclosporin. Previous investiga-
tions demonstrated that the short course treatment of
terbinafine for patients with onychomycosis was very
successful and safe®. The cure rates achieved with 6
weeks and 12 weeks for patients with onychomycosis of

fingernail, toenail, respectively were comparable to those
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found in patients with onychomycosis in normal healthy
persons. Delayed clinical cure was reconfirmed here.
Adverse events were reported by about 5~10% of the
patients receiving oral terbinafine; the major side effect is
gastrointestinal discomfort even though they develop
transiently in the first 6 weeks of treatment”. In this study,
no adverse effects were seen in contrast to the results in
earlier studies. Encouragingly, there were no important
changes in the laboratory studies.

Our results suggest that terbinafine is an cffective and
safe systemic antifungal treatment for patients with
onychomycosis who has received renal transplantation and

whom are taking cyclosporin.
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