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Onychomycosis with dermatophytoma. A comparison
among the results of treatments with oral terbinafine,
topical 40% urea in monotherapy and combination therapy

Grzybica paznokdi z towarzyszac grzybica skory (dermatophytoma). Poréwnanie wynikow leczenia: doustna
terbinafing, miejscowo stosowanym 40% kremem z mocznikiem w monoterapii z terapig taczong
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ABSTRACT

Background: Onychomycosis is the most frequent and recalcitrant onychopathy, with cure rates ranging
from 35% to 50% with oral terbinafine. Dermatophytoma is a mass of fungal hyphae and spores which
can be observed under direct microscopy and is frequently resistant to treatment.

Objective: To evaluate effectiveness of monotherapy with oral terbinafine, topical 40% urea and
combination therapy of both drugs in patients with onychomycosis and dermatophytoma.

Material and methods: We studied 55 patients, attending the outpatient dermatology clinic, during six
months period. An open, prospective, longitudinal and comparative study was performed. All cases with
onychomycosis and dermatophytoma of toenails were confirmed by potassium hydroxide (KOH) and
culture. 40 patients completed the study and the follow-up. Results were analyzed according to clinical
and mycological improvement 12 weeks after completing 3 months of treatment. Chi-square test was
used.

Results: Clinical cure was achieved in 50% of the group with the combination therapy group, 42% with
oral terbinafine and 7% with occlusive 40% urea cream at the 24th week. Mycological cure with combined
therapy reached 93%, with terbinafine - 67% and with 40% urea cream - 14%.

Conclusions: Treatment with the combination therapy of oral terbinafine and 40% urea cream in
onychomycosis with dermatophytoma is more effective than both monotherapies.

Key words: onychomycosis, dermatophytoma, Trichophyton rubrum, Trichophyton mentagrophytes,
terbinafine, urea

STRESZCZENIE

Wprowadzenie: Grzybica paznokci stanowi najczesciej wystepujaca i oporna na leczenie patologie
ptytki paznokciowej. Skutecznos¢ monoterapii doustng terbinafing wynosi od 35 do 50% leczonych.
Dermatophytoma jest odmiana grzybicy paznokci, w ktérej dochodzi do masywnej inwazji grzybiczej
ptytki paznokciowej, co mozna stwierdzi¢ w bezposrednim badaniu mikologicznym. Najczesciej
przypadki te s3 oporne na leczenie.

Cel pracy: Poréwnanie skutecznosci leczenia grzybica paznokci z towarzyszaca grzybica skoéry (derma-
tophytoma) doustng terbinafing, miejscowo stosowanym 40% kremem z mocznikiem w monoterapii
w odneisieniu do terapii faczonej.

Materiat i metody: Do badan zakwalifikowano 55 pacjentéw, leczonych w poradni przyklinicznej,
w ciggu 6 miesiecy. Badanie miato charakter otwarty, prospektywny, obserwacyjny i poréwnawczy. We
wszystkich przypadkach rozpoznanie grzybicy paznokci z towarzyszaca grzybicg skory byto
potwierdzone bezposrednim badaniem mikologicznym i hodowla. Tylko 40 chorych w petni zakorczyto
udziat w badaniu wraz z kontrolg w 24. tygodniu. Wyniki byty analizowane na podstawie obrazu
klinicznego i mikologicznego po 12 tygodniach od zakoriczenia 3-miesiecznej terapii. Test chi-kwadrat
byt wykorzystany do opracowan statystycznych.
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Wyniki: Wyleczenie kliniczne oceniane w 24. tygodniu od rozpoczecia badania uzyskano u 50% chorych
leczonych terapia tgczong, natomiast w przypadku monoterapii: u 42% leczonych doustna terbinafina,
oraz u 7% chorych, ktérzy miejscowo stosowali 40% kremem z mocznikiem. Mikologiczne wyleczenie
uzyskano w odpowiednich grupach: 93%, 67% i 14%.

Whioski: Terapia tgczona polegajaca na stosowaniu doustnej terbinafiny wraz z 40% krem z mocznikiem
w okluzji jest bardziej skuteczna w poréwnaniu z obiema monoterapiami.

Stowa kluczowe: grzybica paznokci, grzybica skory, Trichophyton rubrum, Trichophyton mentagrophytes,

terbinafina, mocznik

Introduction

Dermatophytes are parasitic fungi of keratin classified in three
anamorphic genera: Trichophyton, Microsporum and Epidermophy-
ton [1]. Trichophyton rubrum and Trichophyton mentagrophytes are
the most frequent agents of onychomycosis. Hyaline and septated
hyphae are observed in direct examination of scales [2]. In most ca-
ses nail affection is performed through the hyponychium, invading
the matrix and the ungual plate [1].

In 2011, Hay and Baran proposed a classification of onychomyco-
sis with 7 clinical forms:

a) Distal and lateral subungual onychomycosis

b) Superficial white or black onychomycosis

c) Proximal subungual onychomycosis (striated or secondary to
paronychia)

d) Endonyx

e) Mixed (two patterns of infection)

f) Total dystrophic onychomycosis

g) Secondary onychomycosis (psoriasis, trauma, etc.) [3].

Prevalence of onychomycosis in England is of 2.7%, while in Fin-
land and United States ranged from 7 to 10% [4-6].

Therapeutic management of onychomycosis represents a great
challenge, sometimes due in part to the presence of large masses of
fungal hyphae and spores. In 1962 Grimmer designated these mas-
ses as the cause of resistance to griseofulvine treatment and named
them “glacier nail” [7]. Roberts and Evans renamed them as “subun-
gual dermatophytoma” [8]. Clinically they are seen as a rounded or
linear yellowish-white dense area. Fungi in these masses form a bio-
film by extracellular polysaccharides, evading drugs action and de-
creasing the growth rate of the microorganism [9].

These fungal aggregates represent a problem for current treat-
ments because they cannot be eliminated by antifungal drugs such
as azoles and allylamines. Topical monotherapy provides poor re-
sults except on superficial white onychomycosis [10].

The increasing resistance to current treatments in onychomyco-
sis has prompted researchers to study microorganisms and host
factors, leading to the discovery of biofilms which cause chronicity
and recurrence. Much has been written about combined therapy to
improve efficacy and decrease the time of treatment in patients not
responding to standard regimens with a single drug. However the-
re are few studies about treatment in patients with onychomycosis
and dermatophytoma.

Material and methods

We studied a total of 55 patients in a six months period, who at-
tended the outpatient dermatology clinic from July to December
2009. An open, prospective, longitudinal and comparative study
was performed. All patients with onychomycosis and dermatophy-
toma of toenails were confirmed by potassium hydroxide (KOH)
and mycological culture. Patients who voluntary participated si-

gned an informed consent. 40 patients completed the study and
the follow-up and 15 were left out.

Randomization was performed using probabilistic method to re-
duce bias. A code was assigned to each patient. 14 patients received
terbinafine, 250 mg/day/12 weeks plus occlusive 40% urea cream at
night for 4 weeks; 12 patients were treated with occlusive 40% urea
cream for 4 weeks and 14 patients with terbinafine 250 mg/day/
12 weeks. A complete clinical evaluation of the patient was made at
the first appointment, choosing one nail as target for subsequent cli-
nical and mycological evaluation. The first control study with KOH
was carried out at 12 weeks of treatment, with a clinical evaluation
of nail dystrophy, thickness and a photographic record.

Another mycological study was performed three months after
completing the treatment to assess improvement or cure. In case of
topical monotherapy, it was performed 2 months after occlusive
therapy.

There is no consensus about the cure for onychomycosis. Baran
etal. defined it as the disappearance of entire lesion or a residual di-
strophy of less than 10% of the originally affected area. Lecha defi-
ned it as disappearance of any visible change or reduction of a 95%
or more of damaged nail surface [11-13]. In our study, the parameter
of clinical cure was the evidence of a marked improvement of the
target nail, the decrease of damage (less than 1.5 mm) and thick-
ness (less than 0.5 mm), in addition to negative results of culture
and KOH. Results were analyzed according to clinical and mycologi-
cal improvement 12 weeks after completing the treatment. 14 pa-
tients were left out because of the treatment desertion and one pa-
tient due to adverse effects (dyspepsia) associated to terbinafine
therapy.

Chi-square test was used for discrete variables and confidence
intervals were calculated.

Results

Among 40 patients, 65% were female and 95% were from
urban area. 28% were in the age group 50-60 years. 60% had a fa-
mily member with onychomycosis; one patient had tinea corporis
(2.5%) and five patients had tinea pedis (12.5%). 3 patients (7.5%)
reported diabetes mellitus and two patients (5%) systemic arterial
hypertension.

14 patients (35%) had less than a year history, 14 (35%) 1 to 5 years,
3 patients - 20 years, with a mean time of 5.3 years. 22.4% of the pa-
tients had received treatment, 18% of these patients received syste-
mic medication, one patient was treated with two systemic drugs
without improvement.

21 patients had total dystrophic onychomycosis (TDO) (52.5%).
22 patients (55%) had 1 to 3 affected nails and only 6 patients (15%)
more than 7 affected nails.

Trichophyton rubrum was found in 26 patients (65%), Trichophy-
ton mentagrophytes in 2 patients (5%) and culture was negative in
12 patients (30%).
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Fig. 1 and 2. Combined therapy.
Oral terbinafine +
oclussive 40% urea
cream (week 0 and
alter 24 weeks,
respectively)
Terapia faczona.
Doustna terbinafina
+40% krem

z mocznikiem

w okluzji (tydzien 0
i24)

Ryc.1i2.

Table l:

Comparison of KOH mycological reports at 0, 16 and 24 weeks of treatment initiation

Tabelal:  Poréwnanie wynikéw bezposrednich badan mikologicznych (KOH) po 0, 16 i 24 tygodniach leczenia
Terbinafine + urea Terbinafine 40% urea
Terbinafina + mocznik Terbinafina 40% mocznik
KOH Week Week Week Week Week Week Week Week Week
Tydziern 0 | Tydzien 16 | Tydzieri24 | TydziernO | Tydzien 16 | Tydzieri24 | Tydzien O | Tydzieri 16 | Tydzieri 24
Dermatophytoma 14 1 0 12 5 0 14 1 2
Dissociated / Rozsiana postac 0 2 0 0 0 0 0 0 0
Filaments + / Filamenty 0 3 1 0 6 4 0 n 9
Negative / Wynik ujemny 0 8 13 0 1 8 0 2 3
Total / Ogétem 14 14 14 12 12 12 14 14 14

Fig. 3 and 4. Oral terbinafine treatment. Week 0 and after 24 weeks

Ryc.3i4. Doustna terbinafina. Tydzien 0i 24

Mycological evaluation with KOH after 12 weeks of combined
treatment was negative in 57% and in only 8% with terbinafine
monotherapy (fig. 1-2, tab. I). Mycological cure with combined
therapy occurred in 92.8%, statistically significant with a confi-
dence interval of 95% (fig. 3-4). Monotherapy with occlusive 40%
urea cream at 12 week, showed hyphae at mycological evaluation
with KOH in 11 of 12 patients of this group; 3 patients had negati-
ve culture at week 24 but in 2 patients it persisted with the derma-
tophytomas (fig. 5-6).

Mycological culture was positive in 72.5% of cases and 12 weeks
after completing the treatment in 30%.

Based on these data and the calculation of confidence interval
for clinical and mycological cure, in the 24th week seven patients
(50%) obtained complete cure in the group of combined therapy,
5 patients (43%) in the group of monotherapy with terbinafine and
one patient (7%) in occlusive 40% urea group.

Side effects: 3 patients (11%) presented excessive periungual
maceration because of occlusive urea, however none discontinued
treatment. In the combined therapy group, one patient (2.5%) had
onychomadesis at 8th week of treatment. 2 patients (7%), one of

Fig. 5 and 6. 40% urea under oclussion. Week 0 and after 24 weeks
Ryc.5i6. 40% krem z mocznikiem w okluzji. Tydzien 0 i 24

each group of monotherapy, presented onychocryptosis at 12th
week of treatment. One of these patients developed a transverse
band of leukonychia secondary to the use of occlusive urea but
then improved at 24th week. The onychogryphosis ameliorated in
one patient (2.5%) after treatment with terbinafine monotherapy.
Only one patient (2.5%) showed deterioration extending from 3 to 5
affected nails in the group of monotherapy with 40% urea cream.
One patient of terbinafine monotherapy was excluded because of
gastritis as an adverse effect.

Discussion

There are few epidemiological studies that indicate the frequ-
ency of dermatophytomas. In a previous publication (Martinez,
JAAD) 7 cases were reported in 793 patients with subungual ony-
chomycosis; in this report the frequency was low. Another study in
Guatemala reported 5.3% of dermatophytomas in 100 cases du-
ring a year [14].

In our study, women with onychomycosis were predominant in
contrast to the literature which states that the highest rates of ony-
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chomycosis are associated to men. This result may be due to the
fact that women seek consults more than men; or for aesthetic re-
asons. We agree with Nelson et al. [15] about the age groups, who
mentioned that the condition mostly affects the adult population
between the 3rd and 6th decades [16, 17].

We found only 6 patients with concomitant superficial fungal in-
fections. Systemic arterial hypertension and diabetes mellitus have
been described as predisposing factors due to inadequate perfu-
sion of ungula matrix leading to local immunosuppression [18].

Both recurrence and reinfection of onychomycosis are common,
mainly by previous insufficient or inadequate treatments as was in
40.5% of the patients [19].

The totally dystrophic onychomycosis (TDO) was the most fre-
quent clinical form, seen in 21 patients (52.5%). This coincide with
Sommer et al. studies [20] where it was reported in 46% of patients
in England. Nevertheless distal and lateral subungual onychomyco-
sis (DLSO) occurs in a higher percentage (54%).

The main etiologic agent was Trichophyton rubrum (65%), follo-
wed by Trichophyton mentagrophytes (5%), according with most pa-
pers in the literature [7, 18, 19, 21, 22]. The persistence of two positi-
ve cultures for Trichophyton mentagrophytes which proceeds the
previously growth of Trichophyton rubrum is due probably to an in-
itial mixed infection. Piraccini et al. also mentioned distinct subspe-
cies in subsequent cultures [18].

It has been mentioned that dermatophytoma must be treated
with chemical nail avulsion of 1% bifonazole and 40% urea without
studies that supports the best treatment [23].

12 weeks after completing the treatment, a negative culture was
reported in 8 patients (66.6%) of monotherapy with terbinafine, in
3 patients (21.4%) of the urea monotherapy group and in 13 pa-
tients (92.8%) of the combined therapy (tab. I), being statistically si-
gnificant according to 95% confidence interval.

Our study shows that combined therapy has a significant clinical
improvement compared to monotherapy. This could be synergistic
action of both drugs [23]. Fréki J. et al. in an open multicentric study
conducted in 1997, demonstrated significant improvement with
combined therapy of fluconazole and urea ointment [24].

Conclusions

Subungual dermatophytomas are masses of fungal hyphae and
spores [7] protected by biofilms formed by extracellular polysac-
charides synthesized by bacteria or fungi [9] and represent a pro-
blem for current treatments.

Combination therapy of oral terbinafine and 40% urea cream is
more effective than monotherapy of both for the treatment of ony-
chomycosis with dermatophytoma. There was no significant diffe-
rence with terbinafine monotherapy, however it was greater com-
paring to the 40% urea cream.
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