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Epidemiology of dermatophytoses: 
retrospective analysis from 2005 to 2010 

and comparison with previous data from 1975
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INTRODUCTION

Superficial mycoses are among the most frequent
forms of human infections, being estimated to af-
fect more than 20-25% of the world’s population,
and their incidence is constantly increasing
(Havlickova et al., 2008). They are predominant-
ly caused by dermatophytes, a group of ker-
atinophilic fungi which can infect the skin, hair
and nails. The distribution of dermatophyte in-
fections and their causative agents varies with ge-
ographical region and is influenced by a wide
range of factors, such as type of population, cli-
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matic factors, lifestyle, migration of people, cul-
tural practices and socioeconomic conditions, in-
cidence of peculiar comorbidities and drug ther-
apy (Havlickova et al., 2008; Ameen et al., 2010).
Some dermatophyte species appear to be homo-
geneously distributed worldwide whereas others
showed a geographic restriction (Havlickova et
al., 2008). The epidemiology of dermatophytoses
in developed countries has also exhibited notable
changes over the past decades as a consequence
of variation in some environmental conditions,
and the distribution of the etiological agents usu-
ally reflects the changing clinical patterns of der-
matophytoses (Ameen et al., 2010). 
The aim of the present retrospective study was to
analyse the incidence of dermatophytoses and the
corresponding causative species among patients
attending the Dermatology Clinic of the
University of Bari, southern Italy, between 2005
and 2010 and to compare the results with previ-
ous data collected at the same Clinic since 1975.

Dermatophyte infections are extremely frequent worldwide and their epidemiological features vary according to the geo-
graphical area and have changed in the last decades. We studied the spectrum of dermatophytoses by means of a retro-
spective analysis involving 6,133 patients referred to the Mycology Service of the Dermatology Clinic of Policlinico Hospital
- University of Bari, Italy during the period 2005-2010. The most frequent clinical forms were tinea unguium (39.2% of the
total dermatophytoses), tinea corporis (22.7%) and tinea pedis (20.4%). There was a predominance of women for tinea un-
guium and corporis and of men for tinea pedis and especially tinea cruris. T. rubrum was the prevalent causative agent, im-
plicated in 64% of total cases, followed by M. canis (14%) and T. mentagrophytes (10%).
The retrospective evaluation of epidemiological data collected at our Clinic since 1975 showed a gradual decrease in the fre-
quency of tinea cruris, tinea corporis, and tinea capitis over time. On the contrary, during the past two decades, there has
been a progressive increase in the frequency of tinea pedis and especially of tinea unguium. In parallel with this changing
pattern, the frequency of isolation of T. rubrum has shown a continuous increase during the last 35 years, whereas a pro-
gressive decline of the etiological role of T. violaceum, M. canis and even more of E. floccosum has been noted.
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MATERIALS AND METHODS

The retrospective analysis involved all cases of der-
matophytoses observed among outpatients and
inpatients referred to the Mycology Service of the
Dermatology Clinic of Bari University Hospital
from January 2005 to December 2010. Gender,
age, and description of clinical manifestations and
site of involvement were recorded for each sub-
ject. Skin scales, plucked hairs, nail clippings and
subungual debris were collected to obtain material
for direct microscopic examination and culture.
Samples used for microscopy were put on glass
slides and treated with a solution containing 20%
KOH, DMSO and chlorazole. In our practice, a
solution with 20% KOH and Blue Parker Super
Quink was preferred in case of suspected pityria-
sis versicolor and tinea capitis. Samples were al-
so inoculated into Sabouraud dextrose agar with
the addition of chloramphenicol and gentamicin
to inhibit the growth of bacteria, as well as onto
medium containing chloramphenicol and cyclo-
heximide (Mycosel agar) to inhibit the growth of
saprophytic fungi, as appropriate. Incubation at
27°C was performed for at least 2 weeks to detect
dermatophytes, and for 5-7 days to identify yeasts.
Cultures without evident fungal growth were kept
for 3 weeks before being considered negative. The
identification of individual strains was based on
macroscopic and microscopic features of the

colonies. When a non-dermatophytic fungus was
isolated, it was regarded as relevant only in the
presence of hyphae, spores or yeast cells on mi-
croscopic examination. Moreover, in case of most
mould isolates, the result had to be confirmed by
a second examination in the constant absence of
any other pathogenic fungi.
The retrospective chart review also regarded pre-
vious cases of dermatophytoses diagnosed at the
Micology Service of the University of Bari from
1975 to 2004, in order to compare the frequency
of clinical forms and etiological agents between
different periods. Our database contains infor-
mation concerning clinical aspects of dermato-
mycoses, direct microscopy and culture results
since 1975, with information gaps restricted on-
ly to the period 1993-1995 and the year 1999. 

RESULTS

In the period 2005-2010, clinical samples were
obtained from 6,133 patients. In total, direct mi-
croscopy and culture gave positive results in 2,055
samples with the isolation of the following agents:
Candida species in 901 cases, Malassezia species
in 269 cases, non-dermatophytic moulds impli-
cated in onychomycosis in 138 patients,
Sporothrix schenckii in 2 patients, and dermato-
phytes in the remaining 745 cases. 
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TABLE 1 - Dermatophytoses observed in 2005-2010 and distribution according to the anatomical site 
and the age.

Clinical form Age of affected patients (yrs) Total

0-1 2-5 6-10 11-17 18-30 31-40 41-50 51-60 61-70 71-80 >80 n (%)

Tinea unguium 0 0 3 9 30 46 49 67 57 28 3 292 (39.2%)

Tinea corporis 0 12 14 18 34 30 27 10 15 6 3 169 (22.7%)

Tinea pedis 0 0 1 6 30 36 25 21 17 13 3 152 (20.4%)

Tinea cruris 0 1 0 3 19 9 10 8 8 1 2 61 (8.2%)

Tinea capitis 2 14 11 1 0 1 2 0 2 0 0 33 (4.4%)

Tinea faciei 0 2 6 1 4 3 5 2 1 1 0 25 (3.4%)

Tinea manuum 0 0 0 1 2 2 3 3 0 2 0 13 (1.7%)

Total 2 29 35 39 119 127 121 111 100 51 11 745 (100%)



Among dermatophytoses, the most frequent clin-
ical form was represented by tinea unguium, di-
agnosed in 292 cases (39.2% of the total der-
matophytoses), followed by tinea corporis and
tinea pedis, observed in 169 (22.7%) and 152 pa-
tients (20.4%), respectively. Kerion celsi was nev-
er diagnosed in the period 2005-2010. Table 1 re-
ports the relative frequencies of dermatophytoses

and the distribution of patients according to age.
In general, dermatophytoses were found to affect
women and men equally. Figure 1 shows the dis-
tribution of dermatophytoses based on the gender
of patients, with an evident predominance of
women for tinea unguium and corporis while
tinea pedis and especially tinea cruris more com-
monly affected males.
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FIGURE 1 -Distribution of der-
matophytoses according to the
gender.

TABLE 2 - Causative agents of dermatophytoses observed in 2005-2010 distinguished according 
to the clinical form.

T. M. T. T. T. E. M. M. Total 
rubrum canis mentagrophytes verrucosum violaceum floccosum gypseum fulvum (n)

T. corporis 57 72 13 13 5 6 2 1 169

T. pedis 128 3 11 1 0 9 0 0 152

T. manuum 9 1 2 1 0 0 0 0 13

T. cruris 50 3 1 2 1 4 0 0 61

T. unguium 228 0 44 5 1 14 0 0 292

T. faciei 7 7 4 4 2 1 0 0 25

T. capitis 1 19 1 2 9 0 1 0 33

Total (n) 480 105 76 28 18 34 3 1 745



As concerns the etiological agents (Table 2), the
dermatophyte isolated most frequently was
Trichophyton rubrum, responsible for nearly four
fifths of cases of tinea unguium, tinea pedis and
tinea cruris, followed by Microsporum canis,
which was associated with the highest number
of cases of tinea corporis (42%) and tinea capitis
(58%). Our cumulative results indicated the in-
volvement of T. rubrum in 64% of dermatophy-

toses observed from 2005 to 2010, and the etio-
logical role of M. canis and T. mentagrophytes in
14% and 10% of the total cases, respectively.
The retrospective evaluation of epidemiological
data collected at our Clinic since 1975 demon-
strated that the mean number of cases of der-
matophytoses diagnosed per year was 141 in
1975-1979, 198 in 1980-1984, 188 in 1985-1992,
152 in 1996-1998, and 119 in 2000-2004, as com-
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Absolute number of cases in each observational period

 1975-79 1980-84 1985-92 1996-98 2000-04 2005-10

T.  corporis 219 337 730 165 172 169

T. pedis 30 66 108 54 83 152

T. cruris 186 346 343 72 66 61

T. unguium 13 29 66 97 158 292

FIGURE 2 - Frequency and number of cases of tinea corporis, tinea cruris, tinea pedis and tinea unguium from
1975 to 2010.



pared to 125 cases per year in the period 2005-
2010. The frequency of different forms of der-
matophytoses from 1975 to 2010 is depicted in
Figures 2 and 3, whereas Table 3 shows the fre-
quency of dermatophyte species isolated since
1975. A gradual decrease in the relative frequen-
cy of tinea cruris was noted over the last 30 years

(from 35.5% of the total dermatophytoses in
1980-1984 to 8% in 2005-2010) and of that of
tinea corporis in the last 18 years (from 48.5% in
1985-1992 to 23% in 2005-2010). An even more
remarkable decrease was revealed in the fre-
quency of tinea capitis which varied from 29% in
1975-1979 to 4% in the last period of observation,
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Absolute number of cases in each observational period

 1975-79 1980-84 1985-92 1996-98 2000-04 2005-10

T. capitis 202 165 186 37 44 33

T. faciei 20 14 26 8 54 25

T. manuum 16 18 29 17 14 13

Kerion celsi 20 16 15 6 6 0

FIGURE 3 - Frequency and number of cases of tinea capitis, tinea faciei, tinea manuum and kerion celsi from 1975
to 2010.



through a constant decrease in the intermediate
years. On the contrary, since 1992 there has been
a progressive increase in the frequency of tinea
pedis (from 7% to 20.5% in 2005-2010) and es-
pecially of tinea unguium (from 4.5% to 39%).
The etiological role of T. rubrum has progressively
become more prevalent over time, accounting for
16.5% of cases in 1975-1979 and 64% in 2005-
2010. During the last 35 years, a variable pro-
gressive decrease in frequencies of isolation was
observed for T. violaceum, M. canis and even
more for E. floccosum.

DISCUSSION

Dermatophyte infections are very common world-
wide and their epidemiological features vary ac-
cording to the geographical area and have
changed over time as a consequence of several
factors, such as migratory streams, lifestyle and
socioeconomic conditions, and incidence of pe-
culiar comorbidities (Havlickova et al., 2008;
Ameen et al., 2010). In recent decades, an ever-
growing etiological role of some anthropophilic
dermatophytes has become evident all over the
world (Jankowska-Konsur et al., 2011). 
Of the 6,133 patients referred to the Mycology
Service of the Dermatology Clinic, University of
Bari, Italy in the period 2005-2010, dermatophy-

toses were diagnosed and confirmed by direct mi-
croscopy and culture in a total of 745 cases (36%
of the total cases of dermatomycoses observed),
with an average number of 125 cases per year,
compared to a mean rate ranging 119 to 198 cas-
es per year from 1975 to 2004. Our retrospective
analysis showed a trend towards major changes
in the frequency of clinical patterns and corre-
sponding causative dermatophyte species over a
35-year period. 
In our case series, the most prevalent form was
tinea unguium, involving 39% of the total cases of
dermatophytoses, followed by tinea corporis (ac-
counting for 23% of dermatophytoses), tinea
pedis (20.5%) and tinea cruris (8%). Several re-
ports over the last decades have suggested that
tinea pedis and onychomycosis are becoming
more common (Aly, 1994; Lupa et al., 1999;
Seebacher et al., 2008) as a result of many cir-
cumstances (i.e., use of public swimming pools
and sports facilities, occlusive footwear, particu-
lar occupational and recreational activities, in-
creasing incidence of diabetes mellitus and vas-
cular disorders). This changing pattern has been
paralleled by an increased frequency of isolation
of T. rubrum, the most common cause worldwide
of tinea pedis, nail infection, tinea cruris and
tinea corporis (Havlickova et al., 2008).
When the pattern of dermatophyte infections de-
tected in our Clinic was examined, there was a
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TABLE 3 - Causative agents of dermatophytoses: Species isolated from 1975 to 2010. 

1975-79 1980-84 1985-92 1996-98 2000-04 2005-10

T. rubrum 115 (16.5) 196 (20) 393 (26) 224 (49) 329 (55) 480 (64)

M. canis 227 (32) 248 (25) 551 (37) 101 (22) 129 (22) 105 (14)

T. mentagrophytes 34 (5) 74 (7.5) 122 (8) 44 (9.5) 67 (11) 76 (10)

T. verrucosum 2 (1) 17 (2) 31 (2) 6 (1) 11 (2) 28 (4)

T. violaceum 92 (13) 49 (5) 48 (3) 23 (5) 10 (2) 18 (3)

E. floccosum 219 (30) 385 (38) 340 (23) 56 (13) 45 (7) 34 (4.5)

M. gypseum 10 (1.5) 19 (2) 18 (1) 2 (0.5) 6 (1) 3 (0.4)

M. fulvum 0 0 0 0 0 1 (0.1)

T. schoenleinii 7 (1) 3 (0,5) 0 0 0 0

Data are reported as absolute number (frequency) in each observational period



gradual decrease in the relative frequencies of
tinea cruris, tinea corporis and tinea capitis, with
a progressive increase in the frequency of tinea
pedis and especially of tinea unguium, which has
overtaken other dermatophytoses for the first time
in our experience. Other recent epidemiological
surveys of dermatophytoses in European coun-
tries have confirmed the increased prevalence of
tinea unguium, reaching over time the highest
overall frequency, as well as the predominant eti-
ological role of T. rubrum (Maraki et al., 2007;
Drakensjö et al., 2011). Our retrospective analysis
showed the ever-growing causal involvement of
this agent over time: in fact, dermatophytoses
caused by T. rubrum have continued to increase in
the last 35 years, while a variable progressive de-
crease in frequencies of isolation was observed for
other agents, and was particularly evident for E.
floccosum. The progressive disappearance of E.
floccosum was also described by other authors
from central Italy (Panasiti et al., 2007).
Considering other surveys of dermatophyte in-
fections recently conducted in Italy, our results
are almost similar to those described by Asticcioli
et al. (Asticcioli et al., 2008) who reported tinea
corporis, tinea pedis and tinea unguium as the
prevalent dermatophytoses (26%, 25% and 22%
of total cases, respectively), with T. rubrum as the
predominant dermatophyte culprit and the most
frequent cause of tinea pedis and tinea unguium,
and M. canis as the agent more frequently impli-
cated in cases of tinea corporis and tinea capitis.
Instead, there are some remarkable differences
between our data and the results of the study car-
ried out by Panasiti et al. (Panasiti et al., 2007) in
which the predominant form was tinea corporis,
that was about 4-fold more frequent than tinea
unguium, tinea cruris and tinea capitis and 8-fold
more common than tinea pedis. Moreover, these
authors found as the most common causative
agents the following: M. canis (40% of cases), T.
mentagrophytes (15%), T. rubrum (12%) and M.
audouinii (11%). In their experience, T. menta-
grophytes was the species most frequently re-
sponsible for tinea unguium and tinea pedis. A
major role in tinea pedis was also attributed to T.
mentagrophytes by Pau et al. (Pau et al., 2010),
this agent being the cause of 50% of cases, fol-
lowed by T. rubrum ( 47%) and E. floccosum (3%).
Reasons for the disagreement between our results
and those of the above-mentioned studies are not

known, although they might encompass factors
related to the geographical area and/or environ-
mental conditions, as well as characteristics of
the patients enrolled (i.e., rural vs urban resi-
dence, ethnicity, age, occupational and recre-
ational activities, etc.).
In conclusion, the results of this retrospective
analysis have demonstrated major changes in the
epidemiological features of dermatophytoses over
a 35-year period. The assessment of data relative
to 2005-2010 has showed the predominance of
tinea unguium among dermatophytoses and the
prevalent etiological role of T. rubrum. 
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