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Summary Cases of onychomycosis diagnosed by mycological examination in three mycology

units (Florence, Siena and Milan) of central and northern Italy over the 15-year period,

1985–2000, were studied retrospectively. The number of cases was 4046 (1952

women, 2094 men). Dermatophytes were isolated in 2859, yeasts in 655 and moulds

in 532 cases. The most frequent dermatophyte was Trichophyton rubrum (87%),

followed by T. mentagrophytes var. interdigitale (10%). Candida albicans (93.2%) was the

prevalent yeast. Moulds were mainly Scopulariopsis brevicaulis (48.6%) and Aspergillus

spp. (25.2%). Dermatophytes and moulds most commonly infected the toenails, yeasts

the fingernails.
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Introduction

Among fungal infections, onychomycoses are in con-

stant increase and amount to about 30% of all

mycoses.1 Although dermatophytes are the most fre-

quent agents, followed by yeasts, pathogenic moulds

should not be underestimated, being isolated in

percentages ranging from 17% of infections in India to

1–6% in European countries.2 A retrospective study of

onychomycoses diagnosed in a 15-year period in three

mycology units in central and northern Italy was

carried out. The aim was to identify the predominant

pathogens and their clinical–aetiological correlations.

Materials and methods

Pathological material, obtained by nail scraping, under-

went direct microscope examination after soaking in

20% KOH solution and culture on Sabouraud glucose

medium with chloramphenicol (CAF) and cyclohexi-

mide or with CAF only. Cultures were incubated at

27 �C and observed twice a week for at least 4 weeks. If

a mould was isolated, it was regarded as pathogenic

when direct microscope examination was positive and

culture, repeated three times at intervals of 7 days, led

to isolation of a pure culture of the mould, positive in a

number of inoculations. The criteria for the diagnosis of

mould onychomycosis were the same for all moulds

isolated in the study period. Dermatophytes and moulds

were identified on the basis of macro- and microscopic

characters of colonies according to the criteria of Rebell

& Taplin3 for dermatophytes and De Hoog et al.4 for

moulds. Candida was identified on the basis of biochemi-

cal Api system tests (BioMérieux, Montalieu Vercieu,

France).

Results

A total of 10 021 patients with clinically suspected

onychomycosis underwent direct microscope mycolog-

ical examination and culture at the mycology units of

Florence, Siena and Milan from 1985 to 2000. Onyc-

homycosis was diagnosed in 4046 cases (1952 women,

2094 men). Table 1 shows the mycetes isolated and

Table 2 the site of infection (nails of the hands, feet or

both). The clinical picture of onychomycosis was drawn

from the laboratory order sheet.

Dermatophytes were isolated in 2859 onychomycoses.

The most frequent was Trichophyton rubrum (87%),

followed by T. mentagrophytes var. interdigitale (10%).

The prevalent clinical form of dermatophyte infections

was distal and distolateral subungual hyperkeratosis
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(90%), followed by superficial white onychomycosis (7%)

and proximal subungual onychomycosis (3%). In 5% of

patients, the nail was totally destroyed. About 55.9% of

patients were males. The infection was more frequent

over 25 years of age, with a maximum between 45 and

55 years and a decrease after 70. The toenails were

involved in 86% of cases, most frequently the big toenail,

followed by the second and third toenails. The fingers

most frequently affected were the second and third. Both

finger and toenails were infected in 8% of cases. In

55 cases (2%), consanguineous family members were

found to have tinea unguium. About 970 cases also had

other dermatophytoses, prevalently tinea pedis, which

preceded nail involvement. Factors favouring infection

revealed by medical history included practice of sport,

especially swimming and soccer, and wearing of closed

shoes.

Yeasts were isolated in 655 cases. The most frequent

was Candida albicans (93%). About 72% of cases were in

women. The clinical form was distal and/or lateral

onycholysis, preceded by perionyx in about 50% of

cases. The most frequent age was between 50 and

60 years. The fingernails were affected in 88% of cases.

Factors favouring infection included maceration associ-

ated with housework. Occupations most often affected

were bar tenders, florists and persons milking cows,

sheep or goats. Another factor was diabetes.

Moulds were isolated in 532 cases. Scopulariopsis

brevicaulis was the principal aetiological agent (49%).

About 58.4% of patients with onychomycosis caused by

moulds were males. The infection was most frequent

between 35 and 45 years. The clinical manifestations

associated with Alternaria and S. brevicaulis infections

were distal or distolateral subungual hyperkeratosis,

sometimes perionyx, rarely superficial white onychomy-

cosis. The nail was often brownish yellow or dark, even

black, especially in forms caused by Alternaria. Infec-

tions caused by Fusarium spp. were observed in Italians

and immigrants, prevalently natives of Senegal; were

characterized by superficial white onychomycosis, often

associated with perionyx, which was more frequent in

forms caused by Fusarium oxysporum. Sometimes ony-

cholysis was observed. In about 10% of patients with

Fusarium infections, there was tinea pedis, in the form of

intertrigo interdigitalis, and less often tinea manuum.

Onychomycoses caused by Aspergillus spp. and Curvu-

laria spp. manifested as distal subungual type, often with

dark colouration of the nail. Chalky deep white nail is

the prevalent clinical feature of infections caused by

Aspergillus spp. Forms caused by Acremonium often

showed typical deep wedge-like leuconychia, which

tended to spread rapidly in lateral bands. Proximal

subungual onychomycosis associated with inflamma-

tion of the proximal nail fold was observed in cases

caused by Fusarium, Scopulariopsis and seldom Asperg-

illus. Total nail destruction was observed in 20 cases

(4%) and more frequently affected the toenails (88%)

than the fingernails, especially the nail of the big toe;

the preferred fingers were the second and third. Predis-

posing factors were mostly trauma and contact with

soil. Occupations most often affected were gardeners

and farmers. Another, less frequent factor was chronic

venous failure.

Discussion

The results of the study do not reveal any substantial

epidemiological variations in Italy with respect to the

past5–9 as far as onychomycoses caused by dermato-

phytes and yeasts are concerned. Indeed, T. rubrum and

C. albicans were the most frequently isolated species in

Table 1 Mycetes isolated in onychomycoses, 1985–2000.

N (%)

Dermatophytes

Trichophyton rubrum 2490 (87.1)

Trichophyton mentagrophytes var.

mentagrophytes

49 (1.7)

Trichophyton mentagrophytes var.

interdigitale

286 (10)

Epidermophyton floccosum 18 (0.6)

Trichophyton violaceum 7 (0.3)

Microsporum gypseum 4 (0.2)

Microsporum canis 2 (0.1)

Trichophyton tonsurans 2 (0.1)

Trichophyton soudanense 1

Yeasts

Candida albicans 611 (93.2)

Candida krusei 26 (4)

Candida parapsilosis 18 (2.8)

Moulds

Aspergillus spp. 134 (25.2)

Scopulariopsis brevicaulis 259 (48.6)

Fusarium spp. 76 (14.3)

Alternaria spp. 39 (7.3)

Acremonium spp. 20 (3.8)

Curvularia spp. 4 (0.8)

Table 2 Site of nail infection.

Mycete

Total number

cases, n (%)

Feet only,

n (%)

Hands only,

n (%)

Hands and feet,

n (%)

Dermatophytes 2859 (71) 2458 (86) 171 (6) 230 (8)

Candida 655 (16) 63 (10) 578 (88) 14 (2)

Moulds 532 (13) 469 (88) 58 (11) 5 (1)
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the two groups. Rare isolations of imported dermato-

phytes (T. violaceum, T. tonsurans and T. soudanense)

confirm the reappearance, with immigration, of

anthropophilic species that declined after the Second

World War because of improvement in sanitary condi-

tions. Dermatophytes and moulds most commonly

infected the toenails, yeasts the fingernails.

The literature documents an increasing isolation of

moulds.10 Climatic differences in the various geograph-

ical areas may be a factor affecting onychomycoses

caused by moulds, which are more common in hot

humid tropical and subtropical parts of the world. The

percentage of onychomycoses caused by moulds is 17%

in India, 10–50% in Nigeria, Thailand and Jamaica2 and

l–6% in European countries. In Italy, as in Greece11 and

Spain,10 onychomycoses caused by moulds are isolated

with increasing frequency. In a study conducted in Rome

in 1996, they were 17.6% of the mycetes isolated in

1762 cases of onychomycosis diagnosed from 1985 to

1994.12 Subsequent reports come from the Italian

regions of Emilia,13 Lombardy14, 15 and Tuscany.16, 17

Our study confirms increased isolation, amounting to

13% of all onychomycoses. Increased isolation may be

due to use of culture media without cycloheximide since

1980s. Greater attention in looking for moulds in the

laboratory is due to the fact that certain moulds have

lower response to systemic antimycotic therapy than

dermatophytes and yeasts. Moulds such as Fusarium

spp. may be life-threatening for immunodepressed

patients.18, 19 The number of subjects with immunode-

pression increased in recent years because of treatment

for cancer, HIV infection and organ transplants.
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