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Abstract

Dermatophytosis is caused by a dermatophyte fungus that affects the stratum corneum and kerati-

nized tissue. Dermatophyte fungus has been reported worldwide as the causative agent of derma-

tophytosis, but the etio-epidemiological aspects of these mycoses in the state of Pará remain

unknown. The purpose of this study was to describe the etio-epidemiological profile of derma-

tophytosis diagnosed in patients at the Evandro Chagas Institute from May 2005 to June 2006. A total

of 494 patients were admitted, and their samples were collected, submitted for direct microscopic ex-

amination using 20% KOH and cultured in Sabouraud and Mycosel medium. The identification was

based in macro and microscopic characteristics. Direct examinations were positive in 13% (66/494)

of the patients, and agent isolation by cultivation of the biological sample was successful in 4%

(20/494), with a high prevalence of T. mentagrophytes (40%; 8/20). Dermatophytosis was more fre-

quent in women (58%; 38/66). Fifty-two percent (21/38) of the cases were children with an average

age of 8 years. The most frequent clinical presentation was Tinea corporis (55%, 36/66). For the

cases in which the dermatophyte agent was not isolated, we discuss the factors that may be interfering

with isolation. Tinea corporis occurred more frequently observed when T. mentagrophytes and T.

rubrum were the major etiologic agents.
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Introduction

Dermatophytosis is the colonization of the kerati-

nized tissues (nails, hair, and stratum corneum of the skin)

by a dermatophytic fungus. Members of the following three

anamorphic genera can cause the infection: Trichophyton,

Microsporum, and Epidermophyton, each of which has re-

lated morphological, physiological and antigenic charac-

teristics (Weitzman and Summerbell, 1995). They are dis-

tributed worldwide and may be categorized as geophilic,

zoophilic and anthropophilic fungi (Aly, 1994), and it is

suggested that zoophilic fungi can cause more of an inflam-

matory reaction than anthropophilic fungi (Wagner and

Sohnle, 1995). The development of disease is a conse-

quence of the host reaction to the fungal metabolic products

rather than to the invasion of living tissue by the microor-

ganism. The symptoms induced in the host are initially an

eczema-like response, followed by an inflammatory mani-

festation (Zurita and Hay, 1987). The clinical manifesta-

tions and the infection severity are related to the causative

strain and species, as well as to the immune state of the host

(Duek et al., 2004). Degreef (2008) identified seven clini-

cal presentations: Tinea corporis, Tinea cruris, Tinea

faciei, Tinea pedis, Tinea manus, Tinea capitis, and Tinea

barbae.

Dermatophytosis is the most common skin infection

in the world (Diaz et al., 1984). The use of antimicrobial,

immunosuppressive and cytostatic drugs, as well as the

emergence of AIDS, has been reported as a source of the in-

creased incidence of dermatophytoses (Greer, 1994). In
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Brazil, because dermatophytoses are not reportable dis-

eases, only fragmented reports have been published in

some states. For example, Aquino et al. (2003) reported an

elevated occurrence of Tinea capitis (82 cases) in João

Pessoa (northeast Brazil) from October 1999 to February

2000. Of these cases, T. rubrum was the most frequently

isolated dermatophyte. These data corroborate results from

São Paulo (southeast Brazil), where the major etiologic

agent isolated was T. rubrum in a study over a period of ten

years (Chinelli et al., 2003). In Fortaleza, Ceará state

(northeast Brazil), this species is the most frequently iso-

lated, except for cases of Tinea capitis (scalp lesions) where

the directly related dermatophyte is T. tonsurans (Brilhante

et al., 2000). Data from west-central Brazil show a slight

predominance of T. rubrum followed by T.

mentagrophytes; in these data, the majority of cases were

lesions on the feet (Costa et al., 1999). Finally, in the state

of Paraná (south Brazil), the main agent causing onycho-

mycosis and Tinea pedis is T. mentagrophytes (Purim et al.,

2009). Although data have been reported from other re-

gions of the country, no studies from the north region of

Brazil have commented on any aspects related to dermato-

phytosis.

The aim of the present work was to describe the

eti-oepidemiological profile of dermatophytoses diagnosed

at the Evandro Chagas Institute (Belém, Pará, Brazil).

Materials and Methods

Patients

A total of 494 individuals with lesions of the nails,

hair, and skin suggestive of dermatophytosis were included

in the study. The specimens were collected from May 2005

to June 2006 at the Evandro Chagas Institute. The study

was conducted according to the ethical committee on hu-

man experimentation (Evandro Chagas Institute), and the

patients selected were informed about the study and signed

informed consent prior to participating.

Laboratory methods

The clinical specimens were collected (plucked

hair/scraped scales) on slides or in Petri plates and exam-

ined for the presence of fungal elements. Slides were

flooded with 20% potassium hydroxide (KOH) and ob-

served under a light microscope (Carl Zeiss) at a 40X mag-

nification. A dermatophytosis was considered to be present

based on the finding of arthroconidia derived from hyaline

hyphae. All samples were cultured both on Sabouraud agar

and Mycosel medium (Difco, Detroit, Mich.), incubated at

room temperature (25 °C) for two weeks or more, and ex-

amined daily. The identification of dermatophytes was

based on the macroscopic and microscopic characteristics

of the colonies grown on the culture medium. To identify

the fungus at the species level, microcultures (Sidrim and

Moreira, 1999) of the dermatophytes were carried out in

Potato Dextrose agar (Difco, Detroit, Mich.) maintained at

25 °C, followed by microscopic examination of the slides

stained with lactophenol cotton blue to observe micro-

morphological characteristics of the species according to

De Hoog (2000).

Statistical analysis

The statistical analysis was performed using the soft-

ware BioEstat version 5.0. The �
2 test was performed to de-

termine whether there was a statistically significant differ-

ence among the sampled groups. Differences of p < 0.05

were considered significant.

Results

A total of 494 patients were included, but only 13%

(64/494) were positive upon direct examination; these

cases included five different types of clinical presentations

(Table 1). Two cases of Tinea capitis were negative on my-

cological direct examination but had positive cultures. In

four cases, co-infection by yeasts of the genus Malassezia

was observed. Of the positive results, 42% (28/66) were

male and 52% (38/66) female. A disproportionate number

of cases (52%; 38/66) occurred in children of preschool and

school age (Table 2), with a mean age of 8 years.

The causative agent was isolated in 4% (20/494) of

the cases, and the following species were identified: T.
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Table 1 - Clinical presentation according to the sex of the patients with re-

sult positive from dermatophytosis.

Clinical presentation Sex Total

Male Female

Tinea corporis 9 12 21

Tinea capitis * 6 15 21

Tinea unguium 5 5 10

Tinea pedis 4 4 8

Tinea cruris 4 2 6

Total 28 38 66

*Two cases were negative in direct examination, but positive on culture.

Table 2 - Distribution of cases according to age and sex.

Age Sex Total

Male Female

Preschool and school

0-11 months 2 1 3

1-10 years 5 12 17

11-20 years 5 9 14

Adults

> 20 years 16 16 32

Total 28 38 66



mentagrophytes (8), T. rubrum (6), T. tonsurans (2), T.

verrucosum (1), M. gypseum (1), M. canis (1), and E.

floccosum (1). T. mentagrophytes was more often isolated

from cases of Tinea capitis, whereas T. rubrum was iso-

lated from three different clinical presentations (Tinea

corporis, Tinea cruris, and Tinea pedis). T. tonsurans, T.

verrucosum, M. gypseum, M. canis and E. floccosum were

isolated from Tinea capitis, Tinea corporis and Tinea pedis

(Table 3).

In five cases, we found the presence of other fungal

species as contamination or as a co-infecting agent:

Candida parapsilosis (2), Candida tropicalis (1),

Trichosporon asahii (2) and Trichosporon inkii (1). In one

of these cases, two additional agents were isolated. All spe-

cies were identified by API ID 32C (bioMerieux, France).

In the majority of the other cases, either growth of derma-

tophyte or contamination by bacterial colonies was ob-

served. Bacterial species were not identified.

Only 24% (16/66) of the patients had contact with an-

imals, such as dogs and cats. However, it is possible that

this contact as the source of the contagion in one case only

(M. canis). In the cases in which the causative agent was not

isolated, 39% (18/46) of the patients reported previous use

of an antifungal drug. Ketoconazole (72%; 13/18) was the

most commonly reported drug, followed by miconazole

(28%; 5/18). Although the use of antifungals has been re-

ported, this variable cannot be directly related as a factor

whose absence influenced the isolation of the derma-

tophyte (p > 0.05) (Table 4).

Discussion

According to our results, direct microscopic exami-

nation was more sensitive than was fungal culture. For ex-

ample, only 30.3% (20/66) of the dermatophytosis cases

were positive on culture. However, although direct exami-

nation allows an immediate diagnosis, more accurate re-

sults are obtained following fungal culture. The failure to

isolate dermatophytes may have been the result of second-

ary agents, such as yeast and skin bacteria, that are not in-

hibited by chloramphenicol/cycloheximide.

Over a period of approximately one year of collection

and isolation, seven dermatophyte species were detected as

dermatophytosis agents in Pará state: T. mentagrophytes, T.

rubrum, T. tonsurans, T. verrucosum, M. gypseum, M.

canis, and E. floccosum. The predominance of T.

mentagrophytes is not consistent with data reported in stud-

ies from other regions of Brazil (Campbell et al., 1984;

Costa et al., 1999; Cucé et al., 1975), given that this species

was an important cause of Tinea capitis in this study. In

contrast, other regions of world indicate T. mentagrophytes

as the third most common etiologic agent in this clinical

presentation of dermatophytosis (Sidat et al., 2007). In

Brazil, T. rubrum is the most commonly isolated species,

typically in Tinea capitis or Tinea corporis cases from pa-

tients of any age group (Bergson and Fernandes, 2001;

Lima et at., 1999; Lopes et al., 1994).

An important result observed with direct examination

for diagnosis was increased incidence in preschool/school-

aged children. In Brazil, the occurrence of Tinea capitis

was described as the major clinical presentation of infec-

tion by dermatophytes in this age group, but the main previ-

ously reported causative agent was M. canis (Fernandes et

al., 2001). In this study, one case of Tinea capitis was

shown to be due to M. canis directly linked to contact with a

dog according to the patient’s father, who reported that the

child had his hair combed with a brush that was frequently

used on a dog. Domestic animals such as cats and dogs are

well-known likely sources of dermatophytoses in urban ar-

eas (Pinheiro and Moreira, 1997). Because we could not de-

termine the variety of T. mentagrophytes species, we do not
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Table 4 - Description of the use of antifungal drug before the mycological

examination and its influence in the isolation of the dermatophyte.

Use of antifungal Isolation of dermatophyte Total

Yes No

Yes 10 21 31

No 10 25 35

Total 20 46 66

�
2 = 0.106; p = 0.7450.

Table 3 - Dermatophyte identification of 20 cases studied with positive

isolation.

Causative specie Patient

register nº

Site Type of Tinea

T. mentagrophytes 144 Skin (thorax) Tinea corporis

T. mentagrophytes 300 Scalp Tinea capitis

T. mentagrophytes 342 Scalp Tinea capitis

T. mentagrophytes 360 Scalp Tinea capitis

T. mentagrophytes 143 Scalp Tinea capitis

T. mentagrophytes 352 Scalp Tinea capitis

T. mentagrophytes 190 Scalp Tinea capitis

T. mentagrophytes 203 Nail Tinea unguium

T. rubrum 188 Foot Tinea pedis

T. rubrum 237 Glutea region Tinea cruris

T. rubrum 293 Inguinal region Tinea cruris

T. rubrum 304 Skin (thorax) Tinea corporis

T. rubrum 07 Glutea region Tinea cruris

T. rubrum 78 Skin (inferior

member)

Tinea corporis

T. tonsurans 51 Scalp Tinea capitis

T. tonsurans 11 Scalp Tinea capitis

T. verrucosum 46 Scalp Tinea capitis

M. canis 127 Scalp Tinea capitis

M. gypseum 331 Foot Tinea pedis

E. floccosum 167 Skin (thorax) Tinea corporis



comment on the different dermatophyte categories (geo-

philic, zoophilic or anthropophilic). Although our results

demonstrate a predominance of anthropophilic dermato-

phytes, other categories were also detected.

In summary, our results demonstrate T.

mentagrophytes followed by T. rubrum as the most impor-

tant dermatophytes and the most frequent isolates in pa-

tients with Tinea capitis, Tinea corporis and Tinea curis in

this region of Brazil.
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