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Abstract: Onychomycosis is a nail fungal infection caused by dermatophytes, becoming one of the most frequent reasons for
consultation in mycological dermatology in Morocco. The purpose of this work is to describe the epidemiology of
onychomycosis and to specify the most frequently isolated fungal agents in the Avicenna Military Hospital of Marrakesh. This is
a retrospective study that included 875 patients and took place in the Avicenna Military Hospital of Marrakesh over a period of 5
years. Direct examination on a slide with a coverslip after clarification with potassium hydroxide (KOH 30%), as well as culture
on Sabouraud media supplemented with chloramphenicol and chloramphenicol with cycloheximide were systematically carried
out. Incubation was carried out in 20-25°C for dermatophytes and 37°C for yeasts and molds. The tubes were regularly controlled
(twice a week) for at least four weeks before giving negative results. Between January 2015 and July 2019, 875 patients were
enrolled in this study. Sex ratio (M:F) was 1.06. The average age was 48 years. Toenails were affected in 683 cases (78%),
fingernails in 192 cases (21.9%), and both fingernails and toenails in 120 cases (13.7%). Pachyonychia was present in 63% of the
cases (551/875), subungual hyperkeratosis in 50.8% of the cases (444/875) and xanthonychia in 43% of them (376/875). 61%
(625 / 875) of direct examinations were positive, of which 83% (522/625) were confirmed by positive culture. Dermatophytes
were isolated in 86.8% of the cases (n=759), yeasts in 13% (n=113) and molds in 0.2% of the cases (n=2). Candida albicans was
the only identified yeast in this series (13%), found mainly in fingernails. In addition, toenail onyxis was mainly caused by
dermatophytes. Trichophyton rubrum and Trichophyton mentagrophytes var interdigital represented 80.8% and 6% of isolated
dermatophytes, respectively. This work attests the contribution of mycological examination to the confirmation of fungal origin
of onychopathies and the treatment orientation. Trichophyton rubrum was isolated in the majority of our cases.
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unnecessary, risky and expensive treatments. The objective of
this study is to describe the current epidemiology of
onychomycosis and to specify the most frequently isolated
fungal agents at the Avicenna Military Hospital in Marrakesh
(Morocco).

1. Introduction

Onychomycosis is a nail fungal infection caused by
dermatophytes, yeasts or molds. represent approximately 30%
of superficial mycoses and 50% of causes of onychopathies
[1]. This condition is generally not serious but is poorly
tolerated by patients; onychomycosis is becoming one of the
most frequent reasons for consultation in mycological
dermatology in Morocco. The existence of numerous
differential diagnoses (nail psoriasis, mechanical ungual
dystrophy, etc.) explains the importance of mycological
sampling in order to avoid inadequate management leading to

2. Patients and Methods

This is a retrospective study, which was conducted over a
period of five years (January 2015- July 2019), in the
Parasitology and Medical Mycology Laboratory of the
Avicenna Military Hospital of Marrakesh (Morocco).

During the study period, 875 samples were taken in the
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laboratory by a medical biologist.

For the sampling technique, the damaged nails were first
disinfected with alcohol then cut with sterile nail clippers all
the way to the junction with the healthy nail. The samples
were taken by scraping the subungual scales at the junction or
at the leukonychia zone. The scales were then collected in a
sterile glass Petri dish. If there was perionyxis, the pus was
taken using a sterile swab. Each sample was joined by a sheet
containing epidemiological data (age, sex...), clinical
information (previous treatments, history, clinical aspect...)
and risk factors.

Mycological examination was carried out in two steps: First,
a direct examination consisting of a microscopic study of the
fresh samples (scales of the fingernails and toes), after
clarification with potassium hydroxide (KOH 30%), was
performed in search for mycelial filaments and / or yeasts.
Then the samples were sowed on Sabouraud media
supplemented with chloramphenicol and chloramphenicol
with cycloheximide.

The samples were deposited in agar slant tubes under
aseptic conditions. The tubes were then incubated in an oven
at 25-37°C for at least 30 days for dermatophytes and 72 hours
for yeasts and / or molds.

The cultures were daily controlled in order to assess the
growth time of the fungi and to follow the macroscopic
evolution of the colonies in culture.

If there is growth, the yeast-like colonies were identified
after performing the serum filamentation test or blastesis test.
This test was carried out by adding a drop of yeast suspension
in 1 ml of fresh human serum. The preparation was incubated
at 37°C for three hours. Auxanograms were then performed on
API120 galleries for yeasts with a negative blastesis test.

The identification of dermatophytic species was carried out
on average after 15 days of incubation. It was based on the
growth speed, macroscopic aspect of both sides of the colonies,
pigment development and eventual diffusion as well as on
microscopic aspect.

Positive diagnosis of onychomycosis was made if direct
examination and / or culture were positive. Molds were
incriminated when the fungal agent was found in a second
sample taken from the same lesion. After being approved by a
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biologist, the results were given to the patients in order to be
presented to a dermatologist for therapeutic management.

3. Results

This study reported a male predominance with a sex ratio
(M:F)=1.06. The mean age of the patients was 48 years with
extremes ranging from 3 to 65 years. The majority of patients
were between 30 and 55 years old.

The prevalence of confirmed onychomycosis in the patients
included in our study was 72.2% (632 cases).

683 patients (78%) had toenail onychomycosis and 400
(58%) of them were males. The lesions were unilateral in 225
cases (33%) and bilateral in 428 cases (67%).

Reported toenail onychomycoses were essentially distal
lateral subungual onychomycoses (564/683: 82.5%). They
were most often associated with toe web intertrigo, found in
25% of our patients (Figure 1).
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Figure 1. Different lesions associated with onychomycosis.

Fingernail onychomycosis was found in 192 patients, 146
(77%) of whom were females. The lesions were unilateral in
92 cases (47%) and bilateral in 100 cases (53%) (Table 1).

The most common clinical form found in fingernails was
proximal subungual onychomycosis (102/192; 53%). It
should be noted that 120 patients had mixed lesions (both on
fingernails and toenails) and for which palmar and plantar
samples were separately made.

Table 1. Lesion characteristics.

Toenail affection (n=683)

Fingernail affection (n=192)

Number Percentage Number Percentage
Sex Males 400 58% 46 23%
Females 283 42% 146 77%
Tl Unilateral 225 33% 92 47%
Bilateral 428 67% 100 53%

The most often found clinical signs in our patients were,
respectively, pachyonychia (63% (551/875)), subungual
hyperkeratosis  (50.8% (444/875)), xanthonychia (43%
(376/875)) and perionyxis (19% (166/875)) (Figure 2).

Direct examination was positive for 712 samples (81.3%).
Culture was positive for 692 samples (79%). And both direct
examination and culture were positive for 632 samples (72.2%)
(Table 2).

Table 2. Distribution of onychomycosis cases based on direct examination
and culture results.

Positive Negative Total
culture culture
Positive direct examination 632 80 712
Negative direct examination 60 103 163
Total 692 183 875
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Figure 2. Different clinical signs of onychomycosis.

Yeasts were mainly observed on direct examination in three
quarters of fingernail samples (140/192: 73%)).

As for toenails, direct examination showed fungal elements
in more than half of the samples (382/683: 56%).

In culture, three groups of fungi were found, of which
dermatophytes were the most dominant; in fact two
dermatophyte species were isolated: 707 strains of
Trichophyton rubrum (80.8%) and 52 strains of interdigital
Trichophyton (6%). Yeasts were responsible for 13% of
onychomycosis (113 strains) and Candida albicans was the
only isolated and identified species in culture.

Onychomycosis due to pseudodermtophytes (molds)
represented 0.2%: two strains of Scytalidium hyalinum were
identified (figure 3).
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Figure 3. Rate of different species found in culture.

4. Discussion

Onychomycosis is a chronic nail infection and its
prevalence in the general population ranges from 2 to 18% [1].
It represents 18 to 50% of nail pathologies and constitutes 1.5
to 18% of the reasons for dermatology consultations [2].

In Morocco, the actual prevalence of onychomycosis is
certainly underestimated because of the high cost of their
management leading to restriction on mycological
examination prescription, hence lack of confirmation of

mycological etiology in case of nail lesions.

Moreover, a large number of patients with onychomycosis
are not aware of this condition and its possible complications
and therefore do not systematically seek medical attention in
case of a non-painful onychodystrophy.

According to this study, the most represented age group was
30 to 50 years with an average age of 48 years: this result is
similar to that of Halim and al [3] (46 years) in Morocco and
that of Kouotou in Cameron (40.7 years) [4]. However, it is
different from that of Ab Youssef in Tunisia, which reported
predominance in an older age group (over 60 years old) [5].

Males were affected in more than half of the cases (59%).
This increased incidence in men in this study, unlike several
studies that have reported female predominance [3, 5, 6], can
be explained by their higher outdoor exposure and physical
activity, and by wearing shoes for long periods of time.

In this work as well as in the literature [3, 5, 6],
onychomycosis was predominant in the toenails. This could
be explained by frequent contamination of the toes by soil
containing anthropophilic fungi, by humidity and maceration
favored by wearing closed shoes and micro-trauma [7], as well
as the slower nail growth rate in toes compared to fingers
which leads to reduced fungus elimination [3].

In addition, result analysis according to the site of lesions
shows highly significant predominance of fingernail lesions in
women, which can be explained by contact with detergents
and citrus fruits.

Out of the 875 patients included in our study, direct
examination was positive in 712 specimens (81.3%). Direct
microscopy examination is necessary, reliable and can provide
a rapid response for the clinician; in fact, it can refer them to
the fungus in question by showing fungal hyphae in case of
dermatophytes or pseudo-hyphae in case of molds, or by
directly visualizing yeasts [8, 9]. However, culture was
positive in 79% of the cases (692/875 cultures). It
compensated for false negative diagnoses on direct
examination in 60 cases. Culture should systematically be
associated with direct examination. In fact, isolating and
identifying fungi in culture is important since the treatment
may differ depending on isolated species. However, culture
can be negative despite positive direct examination as shown
in 80 of our cases. These false negative diagnoses might likely
be due to the sowing of a non-parasitized sample, to low
parasitism, antifungal treatment not reported by the patient or
an inexperienced sampler. As a matter of fact, there might be
real differences in results depending on sample quality.

Dermatophytes were the most common etiology of
onychomycosis in our study, with Trichophyton rubrum
leading the way (80.8% of the cases). This is in agreement
with the current epidemiology. In fact, Trichophyton rubrum is
the first fungal agent responsible for dermatophyte
onychomycosis. Its prevalence is 96.9% in Tunisia [5], 85.1% in
France [10], 53.6% in Senegal [11], 42% in Brazil [12] and
44,4% in turkey [13].

The second species of dermatophytes responsible for
onychomycosis according to our results was T. interdigitale. It
was isolated in only 6% of cases, whereas it is involved in 13.7%
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of onychomycoses in France [10] and in 38% in Brazil [12].
In this study, yeast onychomycosis (found in 13% of cases)
was more frequent in fingernails than that due to

dermatophytes. Candida albicans was the only isolated species.

This result is consistent with several studies, which show that
C. albicans is the predominant species leading to yeast
onychomycosis [5, 11, 14]. For mold onychomycosis, only 2
cases of Scytalidium hyalinum were recorded in our study.
This can be explained by the difficulty to confirm the
pathogenicity of a mold which relies on a set of arguments
including sample renewal and isolation of the mold in pure
culture.

5. Conclusion

This study asserts the contribution and efficiency of
mycological examination since it confirmed fungal etiology in
72% of cases and revealed diversity in the isolated fungi.
Mycological confirmation of fungal etiology in onychopathies
and precision of involved species are important elements for
choosing the appropriate treatment. Thus, the laboratory plays
a very important role in confirming the mycological origin of
onychomycosis, which is a differential diagnosis with many
dermatoses of similar clinical expression.
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