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Summary Onychomycosis is the most frequently encountered nail disease and may be difficult to

diagnose and treat. The objective of this study was to determine the prevalence, the

clinical and mycological characteristics of onychomycosis in central Tunisia. It is a

retrospective study performed over a 22-year period (1986–2007). It included 7151

patients (4709 women and 2442 men) with suspected fingernails and ⁄ or toenails

onychomycosis. The patients were referred to the Mycology-Parasitology Laboratory of

Farhat Hached hospital in Sousse for mycological examination. Both direct microscopy

and culture of the nail material were performed to diagnose and identify the causative

fungal species. Onychomycosis was confirmed in 78.6% of investigated patients

(5624 ⁄ 7151). The positivity rate was higher in women as compared with men. In

both men and women, fingernails were most frequently involved than toenails. No

significant relation was found between gender and toenails onychomycosis, whereas

fingernails were frequently involved in women. As far as aetiological agents are

considered, dermatophytes, yeast and moulds were responsible for 49.9%, 47.4% and

2.7% of onyxis cases respectively. In fingernail infections, yeast were the most frequent

fungi (83.6%), Candida albicans being the leading species (51.6%). In contrast, in

toenail infections, dermatophytes were more frequent (74.1%). Trichophyton rubrum

was by far the dominant species (88.1%). Yeast were observed more frequently in

women whereas dermatophytes were more common in men. Moulds were involved in

4.2% of cases. The most frequent species were Aspergillus sp. and Chrysosporium sp.

Onychomycosis is a frequent disease in central Tunisia. T. rubrum is the predominant

agent in toenails infection and yeast, mainly C. albicans, in fingernails onychomycosis.
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Introduction

Onychomycosis account for up to 50% of ungual

diseases and often cause aesthetic and socioprofessional

concern, in addition to diagnosis difficulties.1 This

highlights the importance of mycological examination,

to confirm the suspected diagnosis and to correctly

identify the causative agents.2 The aim of this study was

to estimate the frequency of onychomycoses encoun-

tered in central Tunisia and to assess their clinical

patterns and mycological specificities.

Patients and methods

It is a retrospective study that was carried out over a 22-

year period, from 1986 to 2007 and included all

patients referred to the Mycology-Parasitology labora-

tory of Farhat Hached hospital in Sousse (centre of

Tunisia) from the Dermatology department where they

were examined for provisional clinical diagnosis of
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superficial fungal infection. During the study period,

7662 samples were collected from nails of 7151 patients

(4709 females and 2442 males). Samples were obtained

by scraping nail material with curette and ⁄ or scalpel,

and then placed in sterile Petri dishes.

Each sample was submitted to a microscopic exam-

ination in 30% KOH solution and cultured in Sabou-

raud-chloramphenicol with and without cycloheximide

(actidione) medium. The cultures were kept at 27 �C

and examined after 48–72 h for yeast detection. Then

cultures were observed every 5 days for at least 4 weeks

and declared negative if there was no growth after this

period. The identification of filamentous fungi was based

on the macroscopic and microscopic characteristics of

the colonies. When needed, colonies were subcultered

on glucose agar at 2% for the production of specific

fructifications.

The identification of yeast was based on their mor-

phology: production of chlamydospores on Agar Tween

and of blue colonies on Candi ID2 (Biomerieux,

Craponne, France) for Candida albicans and the auxan-

ogram profile on Auxacolor (BioRad, Marnes la

Coquette, France) or ID32C (Biomerieux) for the other

yeast. Mycological examination was regarded as posi-

tive if direct microscopic examination and ⁄ or culture

were positive. A mould was only considered to be the

causal agent of onychomycosis when repeatedly isolated

on two or more separate occasions, in the absence of

any dermatophyte or yeast growth. All of the collected

data were processed in a database computer program

SPSS version 11.5 (SPSS Inc., Chicago, USA) for

tabulation and compilation of the results. The results

were statistically analysed using the chi-squared test. A

P-value of <0.05% was considered to be significant.

Results

Of 27 760 superficial mycological samples examined in

our laboratory from January 1986 to December 2007,

7662 (27.6%) were ungual samples. The study popu-

lation included 7151 patients: 4709 females (65.8%)

and 2442 males (34.2%) with a female: male ratio of

1.93. The annual distribution of the 7151 investigated

patients is shown in Fig. 1. The number of patients

ranged from 53 in 1986 to 982 in 2007 (mean: 325

cases year)1). Most patients (63.7%) were examined

between 2002 and 2007. Of the 7662 samples, 4685

were from toenails and 2977 from fingernails.

Onychomycosis was confirmed in 5624 (78.6%)

patients; 3771 were females and 1853 were males.

The frequency was higher in females (80.1%) as

compared with males (75.9%) (P < 0.001). Onyxis

frequency according to localisation is shown in Table 1.

Fingernails� infection was more frequent than toenails�
infection in both sexes (83.4% vs. 74.3%) (P < 0.001).

Both hands and feet were simultaneously involved in

6.1% of cases. No significant association with gender

was shown in toenails infection (73.7% in men vs.

74.8% in women). In contrast, females were more

affected by fingernails onyxis than males (85.4% vs.

77.5%) (P < 0.001). Of 7662 nail samples, 5966

(77.8%) were positive on direct examination and ⁄ or

culture (table 2). Direct examination was positive in

4870 (424 + 4190 + 256) samples (63.6%). Culture

was positive in 5282 (1092 + 4190) samples (68.9%);

1092 of the cases were negative on direct examination.

Direct examination and culture were both positive in

1772 (59.5%) fingernails and 2418 (51.6%) toenails.

In 424 cases, direct examination was positive but

culture remained negative. In 256 cases with positive

direct examination, culture was contaminated. This

contamination was more frequent in toenails than

fingernails (4.9% vs. 0.8%) (P < 0.001). Onychomyco-

sis distribution according to age, gender and lesion site

(hands, feet) is shown in Fig. 2. The age was only

known for 6418 patients. The average was 47 years;

the youngest patient was 2 months and the oldest

94 years. Most of infected females were aged

21–50 years (62.9%) and most of infected males were

41–50 years. Onychomycosis was diagnosed in 179

children <10 years, 22 among them were <1 year.

Fungal species

Over the study period, 5780 fungal strains were

isolated. Their distribution is shown in Table 3: 2887

(49.9%) were dermatophytes, 2745 (47.5%) were yeast
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Figure 1 Annual distribution of 7151 patients.
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and 148 (2.6%) were moulds. The distribution of onyxis

according to fungal species, location, age and gender is

shown in Fig. 3 and Table 4.

Fingernails

a ⁄ Yeast: in males, yeast were isolated in 355 (47.1%) of

the 754 tested samples; and in females, they were

isolated in 1657 of 2223 samples (74.5%). So, Candida

onychomycosis was more frequent in females

(P < 0.001).

In females, 64% of cases were seen in the 21–

50 years age group; whereas in males, all age groups

were affected with nearly the same frequency. In

children <10 years, yeast were more frequent than

dermatophytes (60% vs. 14%) in both sexes.

More than 95% of yeast isolates were Candida. C.

albicans was the most frequent species (51.6%) fol-

lowed by C. parapsilosis (20.4%) and C. tropicalis

(16%). Non-Candida species only accounted for 3.9% of

cases and were mainly represented by Klockera sp. and

Trichosporon sp.

Table 1 Onychomycosis frequency according to location and gender.

Males Females

Total feet N (%) Total hands N (%)Hands N (%) Feet N (%) Hands N (%) Feet N (%)

Positive 584 (77.5) 1377 (73.7) 1899 (85.4) 2106 (74.8) 3483 (74.3) 2483 (83.4)

Negative 170 (22.5) 492 (26.3) 324 (14.6) 710 (25.2) 1202 (25.7) 494 (16.6)

Total 754 (100) 1869 (100) 2223 (100) 2816 (100) 4685 (100) 2977 (100)

Table 2 Results of direct examination and culture.

DE ⁄ C

Onychomycosis

TotalHands Feet

Nb % Nb % Nb %

) ⁄ ) 495 16.6 1205 25.7 1700 22.2

± 460 15.5 632 13.5 1092 14.3

± 225 7.6 199 4.3 424 5.5

+ ⁄ + 1772 59.5 2418 51.6 4190 54.7

+ ⁄ cont 25 0.8 231 4.9 256 3.3

Total 2977 100 4685 100 7662 100

DE, direct examination; C, culture; cont, contaminated culture.
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Figure 2 Onychomycosis frequency according to age and gender

(a: hands, b: feet).

Table 3 Fungal species isolated from nails.

Fungi groups (%) Feet (%) Hands (%) Total (%)

Yeast 733 (21.7) 2012 (83.6) 2745 (47.4)

Candida albicans 168 (23) 1038 (51.6) 1206 (20.8)

C. parapsilosis 342 (46.7) 410 (20.4) 752 (13)

C. tropicalis 44 (6) 325 (16.1) 369 (6.4)

Other Candida 104 (14.2) 161 (8) 265 (4.6)

Total Candida 658 (89.8) 1934 (96.1) 2592 (44.8)

Non-Candida yeast 75 (10.2) 78 (3.9) 153 (2.6)

Kloeckera sp. 15 (2) 39 (2) 54 (0.9)

Trichospron sp. 56 (7.6) 21 (1) 77 (1.3)

Others 4 (0.6) 18 (0.9) 22 (0.4)

Dermatophytes 2506 (74.1) 381 (15.8) 2887 (49.9)

Trichophyton rubrum 2208 (88.1) 304 (79.8) 2512 (43.5)

T. violaceum 180 (7.1) 57 (15) 237 (4.1)

T. mentagrophytes 105 (4.2) 13 (3.4) 118 (2)

Microsporum canis 9 (0.4) 5 (1.3) 14 (0.2)

Others 4 (0.2) 2 (0.5) 6 (0.1)

Moulds 143 (4.2) 14 (0.6) 157 (2.7)

Aspergillus 61 (42,6) 4 (28. 6) 65 (1.1)

A. flavus 27 (18.9) 2 (14.3) 29 (0.5)

A. niger 11 (7.7) 2 (14.3) 13 (0.2)

Aspergillus sp. 23 (16) – 23 (0.4)

Chrysosporium sp. 20 (14) 4 (28.6) 24 (0.4)

Scopulariopsis 14 (9.8) 1 (7.1) 15 (0.3)

Alternaria sp. 14 (9.8) 1 (7.1) 15 (0.3)

Cladosporium sp. 12 (8.4) – 12 (0.2)

Fusarium sp. 9 (6.3) 4 (28.6) 13 (0.2)

Scytalidium sp. 9 (6.3) – 9 (0.15)

Penicillium sp. 4 (2.8) – 4 (0.05)

Total (%) 3382 (58.4) 2407 (41.6) 5789 (100)
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The frequency of C. albicans showed a progressive but

a significant decrease over the study period: 92.3% in

1986–1990; 73.3% in 1991–95; 52.2% in 1996–2002

and 46.9% in 2003–2007. Kinetics of C. parapsilosis and

C. tropicalis could not be assessed as both species were

very rarely isolated during the first period of the study.

Cutaneous lesions caused by the same species in the

same patient occurred in 44 and 13 patients with

C. albicans and C. parapsilosis onyxis respectively.

b ⁄ Dermatophytes: Dermatophytes were isolated in

165 of 754 (21.9%) fingernails of men and 216 of 2223

(9.7%) fingernails of women. Hence, dermatophytic

fingers onyxis were significantly more frequent in men

as compared with women (P << 0.001). In both sexes,

no difference in age groups was found.

Trichophyton rubrum was by far the most frequent

species accounting for 79.8% of isolates, T. violaceum

(15%), T. mentagrophytes (3.4%) and Microsporum canis

(1.3%) were much less frequent. Dermatophytes were

only isolated in 13 (10.5%) children under 10 years

and none in infants <1 year. The isolated species was

T. rubrum in 8 cases and T. violaceum in 5 cases. Associated

cutaneous lesions with onyxis occurred in 106 patients: 97

were caused by T. rubrum and 9 by T. violaceum.

In 71 cases of the fingers onyxis, yeast were isolated

in association with dermatophyte. In all cases, the

causal dermatophyte was T. rubrum. The associated

yeast species was C. parapsilosis, C. albicans and

C. tropicalis in 52, 14 and 5 cases respectively. Moulds

were isolated in 14 cases (0.6%). They were mainly

represented by Aspergillus sp., Chrysosporium sp. and

Fusarium sp. Laterality was mentioned in 1508 cases.

The right hand was affected in 1062 cases (70.4%) and

the left one in 715 cases (47.4%) (P < 0.001). The

thumb was the most infected finger followed by the

middle finger; the little finger was less infected.

Toenails

a ⁄ In toes, dermatophytes were much more frequent as

compared with yeast (53.5% vs. 15.6%; P < 0.001).

They were isolated in 2506 (53.5%) of 4685 examined

nail specimens. Dermatophytic toenail onyxis was more

frequent in man as compared with women (1037 ⁄ 1869

= 55.5% vs. 1469 ⁄ 2816 = 52.2%) (P < 0.05%). Their

frequency was highest in women aged 21–50 years and

in men aged 41–50 years.

Trichophyton rubrum was the leading species (88.1%

of cases). T. violaceum, T. mentagrophytes and M. canis

only accounted for 7.1%, 4.2% and 0.4% of cases

respectively. The first M. canis strain was isolated in

2003. Among children <10 years, 18 had T. rubrum,

4 T. violaceum and 1 T. mentagrophytes. Only a single

infant (<1 year) had a T. violaceum toes� onyxis.

b ⁄ yeast were more rarely isolated in feet (733 ⁄
4685 = 15.6%) as compared with dermatophytes
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Figure 3 Distribution of onychomycosis according to fungal

groups, location, age and gender (a: hands, b: feet).

Table 4 Onychomycosis frequency according to fungal groups, location and gender.

Feet Hands

Yeast Nb (%)

Dermatophytes

Nb (%)

Moulds

Nb (%) Total Nb Yeast Nb (%)

Dermatophytes

Nb (%)

Moulds

Nb (%) Total Nb

Females 498 (17.6) 1469 (52.2) 81 (2.9) 2816 1657 (74.5) 216 (9.7) 10 (0.4) 2223

Males 235 (12.5) 1037 (55.5) 62 (3.3) 1869 355 (47.1) 165 (21.9) 4 (0.5) 754
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(2506 ⁄ 4685 = 53.4%). No noticeable distribution

according to age and gender was shown. The leading

yeast species was C. parapsilosis (46.7%), followed by C.

albicans (23%) and C. tropicalis (6%). Non-Candida

species mainly represented by Trichosporon sp. were

isolated in 75 cases (10.2%) (Table 3). In children

<10 years, C. albicans was isolated in 5 cases and C.

parapsilosis in a single case.

In 22 cases, two dermatophyte species were isolated

in the same nail specimen; in 15 of them, associated

species were T. rubrum and T. violaceum. Associated

interdigital lesions and tinea pedis with onyxis were

demonstrated in 304 and 300 cases respectively. In 193

cases, in addition to T. rubrum, a yeast species was

isolated from the same lesion: C. parapsilosis in 134

cases, C. albicans in 45 cases and C. tropicalis in 14 cases.

c ⁄ Moulds were isolated in 143 cases (4.2%) of toes�
onyxis. They were mainly represented by Aspergillus sp.

(42.6%). The remaining isolates included Chrysosporium

sp. (14%), Scopulariopsis sp. (9.8%), Alternaria sp.

(9.8%), Cladosporium sp. (8.4%), Fusarium sp. (6.3%),

Scytalidium sp. (6.3%) and Penicillium sp. (2.8%)

(Table 3). Laterality was known for 1718 patients.

The right foot was infected in 1051 cases (61.2%) and

the left one in 980 cases (47.4%) (P < 0.02). The big

toenail was the most frequently affected (57.7%).

Discussion

Onychomycosis is the most widespread nails� diseases.

Our study showed it to be very common in our region as

more than ¾ of the patients we investigated were

affected. Nevertheless, the actual prevalence of the

disease cannot be precisely determined because investi-

gated patients were mainly represented by those who

spontaneously seek medical care and facilities. We think,

however, that this frequency is probably underestimated

because patients often neglect onyxis and consider the

treatment as a needless luxury. The high frequency of

this pathology in adults was highlighted in many

previous studies where in some regions, the prevalence

of fungal onyxis reaches 50%.3–8 Previous Tunisian

studies are in accordance with these findings.1,9 Such

high frequency mainly in women can be attributed to

domestic chores, humidity, the use of detergents and

alkalis, diabetes, the lack of hygiene and etc.

We observed that the number of patients with onyxis

had progressively but substantially increased all along

our study period. This very likely reflects peoples�
awareness of the importance of treatment of such

pathology which has so far only been considered

disgraceful without any impact on health.

Our study included nearly two times less male than

female patients, and according to our results, fungal

onyxis was more frequently diagnosed in women than

men (80.1% vs. 75.9%). The reason may be that the

aesthetic factor is less important for men than women

who are more worried by the disease mainly in case of

hand onyxis. These data need, however, to be taken

with caution as female predominance is lacking in

many previous studies, where incidence of onychomy-

cosis was shown to be higher in men or similar in both

sexes.1,10,11 So, additional factors including the activity,

the habits and the socioeconomic level of populations

have to be considered.

Hands were more frequently infected than feet in both

sexes (83.4% vs. 74.3%). On the other hand, fingers�
onyxis was more frequent in women than men (85.4%

vs. 77.5%), whereas no gender predominance was

shown in toes� onyxis (74.8% vs. 73.7%). In this

respect, our results are similar to many previous

studies6,12–14; in other studies, however, a female

predominance was reported for all localisations.1,3,15

The higher proportion of hand onyxis in women may

again be attributed to the aesthetic factors because the

damage is more obvious in hands as compared with feet,

so that the frequency of feet onyxis looks similar in both

sexes. Our results showed that 6.1% of patients had

onyxis of both hands and feet. Our findings are similar

to previous reports.1,3,16 With respect to age, onyxis

was shown to mainly occur in 20–50 years old women

and 40–50 years old men. This result is in accordance

with the age distribution reported in many previous

studies.13,15,17 On the other hand, the female predom-

inance mentioned above could be demonstrated what-

ever the age of the patient. The scarcity of

onychomycosis in children included in our study has

already been reported.1,6,9,13,15,18 In infants <1 year,

onyxis are mainly caused by C. albicans, dermatophytes

being exceptionally involved. In children between 1 and

10 years, the distribution of causative fungi was similar

to that shown in adults. Factors involved in the

contamination of infants and children are somewhat

difficult to determine. The origin may be exogenous

from infected hands of the mother or a baby sitter; or

endogenous originating from candidosis of buttocks�
folds; the inoculation of Candida late occurs via the

mothers� hands at the moment of the care of the baby.

Only the mycological examination can precise the

exact aetiology of onyxis and hence decides the thera-

peutic prescription. The direct examination is fast and

reliable but may be falsely negative as shown in 14.3%

of our cases. This level of false-negative results ranges

between 5% and 15% according to authors.3,19 So that,
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the culture must systematically be associated. However,

culture itself may be negative despite a positive direct

examination as shown in 5.5% of our patients and as

already mentioned in many previous studies.1,3,5,11

The main problem posed by the culture is the

frequency of contamination. In our study, the contam-

ination concerned 256 samples with positive direct

examination and this, despite the systematic cleaning

with alcohol before taking the samples and the use of

many tubes for subculturing. Contamination more

frequently involved the samples obtained from feet than

hand nails (4.9% vs. 0.8%). The high frequency of

contamination has been highlighted in many previous

reports.8,9,13,15,16,19–21 To avoid difficulties generated

by the contamination of culture, PCR, owing to its

specificity and rapidity would be a much helpful and

convenient tool in diagnosing onychomycosis and

identifying the causal agent.

The right hand was found to be more affected by

onyxis than the left one; and the most affected finger

was the thumb. These findings are in agreement with

many previous studies.1,4 In contrast, Romano et al.

[17] showed that onyxis most often concerned the

median and the forefinger. The right feet were more

involved by onyxis than the left ones and the main

affected toe was the big toe. Again, these results agree

with most previous findings.1,4,22 Taken together,

regardless of the onyxis location, our results showed

that dermatophytes were overall more frequent than

yeast (49.9% vs. 47.5%), whereas moulds were rare

(2.6%). Our findings are in agreement with most

previous reports,5,8,14,20,23–26 even though yeast were

predominant in some other studies.3,9,13

The distribution of fungal species differed according to

the localisation of onyxis as well as the gender:

a ⁄ Fingernails

As compared with men, the predominance of yeast

onyxis in women was obvious (74.5% vs. 47.1%). It is

well known that candidosis onyxis is mainly a female

affection, whereas men are more often affected by

dermatophytes.1,9,13,15,17

The isolated yeast were dominated by the genus

Candida (96.1%). C. albicans represented more than half

of the cases (51.6%) followed by C. parapsilosis (20.4%)

and C. tropicalis (16.1%). Our results are in agreement

with the majority of previous studies.1,7,9,12,13,15,18

The analysis of the frequency of each of the Candida

species over the study period showed that the frequency

of C. albicans progressively but substantially decreased

whereas, in contrast, that of C. parapsilosis and to a

lesser extent of C. tropicalis increased. This finding can,

at least in part, be explained by the more accurate and

precise identification of Candida species owing to the

development and the availability of the more reliable

new commercial kits.

With regard to non-Candida species, we mainly

isolated Kloechera sp. and Trichosoron sp. which are

considered as non-pathogenic yeast.13,18

In our study, the dermatophytes were markedly less

frequent than yeast in fingernails (15.8% vs. 83.6%).

According to previous reports, the proportion of onyxis

caused by dermatophytes is highly variable ranging

between 10% and 50%.13,19,27

Trichophyton rubrum was by far the most frequent

dermatophyte species, accounting for nearly 80% of

isolates. T. violaceum, T. mentagrophytes and M. canis

only accounted for 15%, 3.4% and 1.3% of isolates

respectively. The distribution of causal dermatophyte

species has been reported to vary according to studies

and geographical regions; but in most reports T. rubrum

and T. mentographytes were the most prevalent spe-

cies.6,10–12,14,16,18,23–25,28 Up to 2003, M. canis was

very nearly isolated in our patients; later, its incidence

showed some increase, similar to the one shown in tinea

capitis where M. canis tends to supplant T. violaceum as

the causative agent.29

Moulds were very rarely isolated from our patients�
hands (0.6% of specimens). This is in agreement with

many previous studies3,13,15,24; but a higher frequency

was reported by other authors: 11% in France (20), 8%

in Italy17 and in India19 and 7% in a previous Tunisian

study.9

Dermatophytes and yeast were very rarely associated

in fingers� lesions; in contrast to the findings of

Bouratbine et al. [12] where the frequency of such

association reached 25%. It is worth mentioning,

however, that over the first decade of our study

whenever a non-albicans Candida sp. was isolated, it

was considered non-pathogenic and neglected. So that

only dermatophytes were mentioned and considered as

the sole causal agent. For this reason, we may assume

that associations were underestimated in our study.

b ⁄ Toenails

Our results indicate that the feet onyxis, in contrast to

that of hands, are mainly determined by dermatophytes

which are about four times more frequent than yeast

and are significantly more prevailing in men. These

results are in agreement with most of the published

data.3,15,17–20,24,25 Some other studies showed, how-

ever, a higher prevalence in women.1,13,14 In our
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patients, T. rubrum was by far the leading species,

causing 88% of cases. T. violaceum and T. mentagrophytes

were responsible for 7.1% and 4.2% of cases respectively.

The predominance of T. rubrum in feet onyxis has been

reported by most of the authors.3,5,9,12,17,24–26,30 The

frequency of T. violaceum and T. mentagrophytes varies

according to studies but in most of them T. violaceum is

rarely reported as the causative agent.1,15,18,24,27 In

some reports, the frequency of T. mentagrophytes was

higher as compared with T. rubrum.14,16,23,31

In our study, yeast were more rarely involved in feet

onyxis (15.6% of our isolates). C. parapsilosis was the

more frequently isolated species and was twice as

frequent as C. albicans (46.7% vs. 23%). The other

Candida species including C. tropicalis were much more

rare. Our findings are in agreement with previous

reports where most feet onyxis cases are caused by C.

parapsilosis, C. albicans and C. tropicalis, with, however, a

varying relative frequency of each of them.5,9,13,15,25 It

is to note that, except for C. albicans, the pathogenicity of

Candida sp. remains controversial and can only be

ascertained after the lesions have healed under treat-

ment and the mycological tests have become negative.

As our study is retrospective and as only a few of the

patients were readdressed for a mycological control, the

pathogenicity of the non-C. albicans species we isolated

all over the study period remains questionable and

needs further investigation. It is worth mentioning,

however, that the isolation of Candida non-albicans

mainly of C. parapsilosis in a high proportion of patients

with onyxis may argue for their pathogenicity and not

be only randomly determined.

Non-Candida yeast that represented 10% of our

isolates mainly consisted of Trichosporon sp. This result

agrees with many previous reports,3,18,25 even though

the pathogenicity of Trichosporon sp. remains debatable.

Trichophyton rubrum was associated with T. violaceum

and with C. parapsilosis in 15 and 134 investigated nail

specimens respectively. The simultaneous isolation of

two fungal species mainly T. rubrum and C. parapsilosis

has been reported to be a common finding.1,3,12,13

According to our results, moulds, mainly represented

by Aspergillus sp., Chrysosporium sp., Scopulariopsis sp.

and Fusarium sp., were responsible for 4% of feet onyxis.

Here again, our findings agree with previous re-

ports.3,5,9,13,16,17,24 Four per cent of our patients had

dermatophytic cutaneous lesions in addition to onyxis

that are supposed to result from an auto-contamination.

The frequency of the association of feet ungual and

cutaneous dermatophytic lesions has been reported to

highly vary between series and exceeds 50% of cases in

some of them.1,9
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démiologie et prise en charge des onychomycoses pratique

dermatologique libérale en France. Ann Dermatol Vener 135:

561–6.

21 Simonnet C, Berger F, Gantier JC. Epidemiology of superficial

fungal diseases in French Guiana: a three-year retrospective

analysis. Med Mycol 2011; 49: 608–11.

22 Amri M, Gorcii M, Essabah N et al. Aspergillus sclerotiorum: à
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en médecine de ville dans la région lyonnaise. J Mycol Méd

2011; 21: 118–22.

27 Elewski BE. Onychomycosis: pathogenesis, diagnosis and

management. Clin Microbiol Reviews 1998; 11: 415–29.

28 Sabadin CS, benvegnu SA, Da Fontoura MM, Saggin LM,

Tomimori J, Fischman O. Onychomycosis and Tinea pedis

in athletes from the State of Rio Grande Do Sul �Brazil):

a cross-sectional study. Mycopathologia 2011; 171:

183–9.

29 Belhadj S, Jeguirim H, Anane S, Kaouech E, Kallel K, Chaker
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