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Occurrence of dermatophytoses in patients from the Sistema Único 
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Abstract: Background: Dermatophytosis is a cutaneous disease caused by filamentous keratinophilic fungi belonging to the 
genera Trichophyton, Microsporum and Epidermophyton, which present a high prevalence in the general population, being among 
the most common mycoses affecting about 20% of the world’s population. 
Objective: To carry out the epidemiological survey of cases of dermatophytosis in patients from the Sistema Único de Saúde in a 
regional Laboratory in the period of 5 years (2009 to 2013). 
Methods: A retrospective study (January 2009 to December 2013) was carried out with a qualitative and quantitative design, 
through the registry book of the laboratory, Mycology Sector, where cases of patients with suspected dermatomycosis were 
analyzed. 
Results: In a 5-year period, a total of 4467 cases were suspected of having a fungal infection. Of these, 68.74% (3071) cases 
were of dermatomycosis. In relation to cultures with fungal growth, 12.54% (385 cases) were dermatophyte fungi and 7.97% 
(245 cases) non-dermatophyte fungi were isolated. Among the species identified, there was a higher prevalence of T. rubrum 
complex (75%), T. mentagrophytes complex (11.68%) and M. canis (7.01%). Regarding the sites analyzed, nail involvement was 
the most frequent in 75% of the cases. 
Study Limitations: This work is representative in the studied region. 
Conclusions: Dermatomycosis samples are the most frequent among all samples of fungal infections from these patients, with 
the nail being the most affected area and the fungi T. rubrum complex and T. mentagrophytes complex the most frequent.
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INTRODUCTION
Cutaneous mycosis or dermatomycosis encompasses a lar-

ge variety of diseases involving dermatophyte fungi, yeasts and fi-
lamentous non-dermatophyte fungi. These fungi infect the keratini-
zed layer of the skin, nails and hair, usually restricted to the stratum 
corneum and may lead to different pathological changes in the host 
due to susceptibility factors, infectious agents and corresponding 
metabolic products.1 Epidemiological studies have shown that these 
are the most common dermatological mycosis, affecting nearly 20% 
of the worldwide population, particularly in tropical and subtropi-
cal regions.2-5

Filamentous fungi of the genera Trichophyton, Microsporum 
and Epidermophyton are in the group of dermatophyte organisms. 
Dermatophyte fungi have been described as the main etiologic 
agents of dermatomycosis, followed by yeasts and filamentous non-
-dermatophyte fungi; however, the frequency and distribution of 
dermatophytosis, along with its etiologic agents vary according to 
the geographical region, climate conditions, cultural factors, patter-
ns of population migration and socioeconomic level of the popu-
lation.6-8 According to the literature, young adults present mainly 
with infections in the nails whereas children, in the hair.9
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Since dermatophytosis has a high prevalence, affecting both 
children and adults particularly in tropical climates, the aim of this 
study was to evaluate the occurrence and etiology of dermatophyto-
sis in patients of the Sistema Único de Saúde seen at a regional labora-
tory from 2009 to 2013 in order to contribute with better knowledge 
and better prevention of dermatomycosis in the region.

METHODS
Area of study, population studied and ethics committee:
We conducted a retrospective, exploratory study (January 

2009 to December 2013), with qualitative and quantitative design of 
all patients seen during this period in a laboratory of clinical analy-
sis, with suspected and confirmed diagnosis of dermatomycosis 
through the registry book of the Mycology Sector.

This laboratory receives patients from the Sistema Único de 
Saúde (SUS), who belong to health units of over 100 municipalities 
linked to the Northeast macro region of the State of Paraná, of whi-
ch Maringá is the headquarters. The data generated by the service 
support treatment of the patients seen by the SUS.

The inclusion of data complied with the rules of the com-
mission of ethics in research involving human beings of the Univer-
sity where the study was conducted. The data collected were kept in 
strict confidentiality, with no identification. The ethical attitude met 
the CNS-MS 196/1996 resolution. This way, the present study was 
submitted to the evaluation of the permanent committee of ethics in 
research involving human beings (COPEP), report number 615.643.

Sample:

The data were obtained from patients seen at the laboratory 
with suspected and confirmed diagnosis of dermatomycosis. Infor-
mation such as: age, sex, site of the lesion, direct microscopy and 
species were collected from the registry book.

Statistical analysis:

The statistical significance in the value differences of the 
frequencies found was evaluated with the chi-square test (x²), with 
95% confidence (p<0.05). Data were analyzed with the software 
Prism 6.0 (GraphPad, San Diego, CA, USA). 

RESULTS
In a period of five years, there was a total of 4467 cases with 

suspected fungal infection. Of those, 3071 cases (68.74%) were sus-
pected dermatomycosis. For 1297 patients (42.23%), direct micros-
copy examination (DME) without culture was requested, with 760 
positive cases (58.6%) and 537 negative cases (41.4%). Of the cases 
that had DME and culture requested (1774), 632 (35.62%) patients 
were positive for dermatomycosis. Therefore, among the suspected 
dermatomycosis cases (3071 cases), 12.21% were dermatophytosis 
and 8.37% cases were positive for non-dermatophyte fungi. Of those 
1392 patients positive for dermatomycosis (positive DME and/or 
culture), 375 dermatophytes were isolated, with a prevalence of 118 
(31.47%) fungi in 2009, 61 (16.27%) fungi in 2010, 68 (18.13%) fun-
gi in 2011, 52 (13.87%) fungi in 2012 and 76 (20.26%) fungi in 2013 
(Table 1).

Regarding the patients, female gender had a higher fre-
quency for dermatophytosis in all years, with 216 cases (57.6%), and 
159 cases (42.4%) in males, although not significant (p>0.05).

Among the dermatophyte species identified, T. rubrum 
complex affected 73.6% of the patients (p<0.0001); T. mentagrophytes 
complex, 11.47% of the patients; M. canis, 8.27% of the patients; T. 
tonsurans, 2.13% of the patients; T. cutaneum, 1.87% of the patients; 
E. floccosum, 0.80% of the patients; T. terrestre, 0.53% of the patients; 
M. ferrugineum, 0.53% of the patients; and the species T. gloriae, T. 
raubitschekii and T. flavescens affected only one patient each, corre-
sponding to a total of three (0.8%) patients (Table 1).

Regarding the site of the lesion, the nails were the most fre-
quent, with 248 (66.13%) cases, followed by the skin with 93 (24.8%) 
and hair, with 34 (9.07%) cases of dermatophytosis. The agent T. ru-
brum complex affected mainly the nails (67.75% or 187/276), where-
as M. canis affected mainly the hair (90.32% or 28/31) (Table 2). 
Regarding the age, the agent T. rubrum complex was the most com-
mon in adults (p<0.0005), with 73.91% of cases (204/276) in patients 
aged 20-59 years. M. canis infection affected 29 patients, i.e., 93.55% 
(29/31) of the cases in children aged 0-11 years (p< 0.0005) (Table 3).

Table 1: Description of dermatophytes per year, isolated from patients seen at the Laboratory of Teaching and Research in Clinical 
Analysis, Universidade Estadual de Maringá (PR) during a 5-year period (2009 to 2013)

Agent
 

Year

2009 2010 2011 2012 2013 Total

N(%) N(%) N(%) N(%) N(%) N(%**)

T. rubrum complex 86(31.16) 45(16.30) 49(17.75) 44(15.95) 52(18.84) 276*(73.6)

T. mentagrophytes complex 18(41.86) 7(16.28) 7(16.28) 4(9.30) 7(16.28) 43(11.47)

M. canis 6(19.35) 4(12.90) 11(35.48) 1(3.22) 9(29.05) 31(8.26)

T. tonsurans 3(37.50) 0(0) 0(0) 1(12.50) 4(50) 8(2.13)

T. cutaneum 3(42.87) 2(28.57) 1(14.28) 1(14.28) 0(0) 7(1.87)

E. floccosum 0(0) 1(33.33) 0(0) 1(33.33) 1(33.33) 3(0.8)

Outros* 2(28,57) 2(28,57) 0(0) 0(0) 3(42,86)  7(1.87)

*Others: T. gloriae, T. raubitschekii, T. flavescens, T. terrestre, M. ferrugineum
(%**): percentage relative to the total number of isolates (375)
N: number of samples with positive culture for the specific agent (*p<0.05)
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Table 2: Description of dermatophyte fungi according to the site of isolation from patients seen at the Laboratory of Teaching and 
Research in Clinical Analysis, Universidade Estadual de Maringá (PR) 

Isolates Area affected 

Nail 
 N (%)

Skin 
N (%)

Hair 
N (%)

Total
N (%***)

T. rubrum complex 187 (67.75) 89 (32.25) 0 (0) 276 (73.6)

T. mentagrophytes complex  26 (60.46) 16 (37.21) 01 (2.33) 43 (11.47)

M. canis 0 (0) 03 (9.68) 28 (90.32) 31 (8.27)

T. tonsurans 05 (62.5) 0 (0) 03 (37.5) 08 (2.13)

T. cutaneum 07 (100) 0 (0) 0 (0) 07 (1.87)

E. floccosum 0 (0) 03 (100) 0 (0) 03 (0.8)

T. terrestre 01 (50) 01 (50) 0 (0) 02 (0.53)

M. ferrugineum 01 (50) 01 (50) 0 (0) 02 (0.53)

Other dermatophytes 02 (66.67) 01 (33.33) 0(0) 03 (0.8)

Other dermatophytes: T. gloriae, T. raubitschekii, T. flavescens
(%***): percentage relative to the total number of isolates (375)
N: number of samples with positive culture for the specific agent according to the age group 
Others: Trichophyton spp

Table 3: Description of dermatophyte fungi according to the age group, isolated from patients seen at the Laboratory of Teaching and 
Research in Clinical Analysis, Universidade Estadual de Maringá (PR)

 
 

Zero-11 years 12-19 years 20-59 years >60 years

N (%) N (%) N (%) N (%)

T. rubrum complex 10 (3.62) 13 (4.71) 204* (73.91) 49 (17.76)

T. mentagrophytes complex  02 (4.65) 02 (4.65)  34* (79.07) 05 ( 11.63)

M. canis 29*(93.56) 01 (3.22)  01 (3.22) 0 (0)

T. tonsurans 05 (62.5) 0 (0)  03 (37.5) 0 (0)

T. cutaneum 0 (0) 0 (0) 04 (57.14) 03 (42.86)

E. floccosum 0 (0) 0 (0) 03 (100) 0 (0)

T. terrestre 0 (0) 0 (0) 02 (100) 0 (0)

M. ferrugineum 0 (0) 0 (0) 02 (100) 0 (0)

Other dermatophytes 01 (33.33) 0 (0) 02 (66.67) 0 (0)

Other dermatophytes:  T. gloriae, T. raubitschekii, T. flavescens
(%***): percentage relative to the total number of isolates (375)
N: number of samples with positive culture for the specific agent according to the age group (*p<0,05)

DISCUSSION
Worldwide, dermatophytosis continue to be a common di-

sease among human beings. It is estimated that around 10% to 15% 
of the world’s population can be infected by dermatophytes along 
their lives.4 Factors such as geographical region, climate conditions, 
cultural factors, migration patterns, socioeconomic level of the po-
pulation and hygiene practices contribute to the epidemiological 
variation of dermatophytosis. Thus, when establishing a population 
profile, it is possible to adopt prophylactic measures to be imple-
mented in the community to reduce these rates.10-12

When we analyze the results of positive cultures in a five-
-year period (2009-2013) of the samples from the laboratory, der-
matomycoses are the most common (68.74%) among all samples of 
fungal infections. Of the suspected dermatomycosis cases, 12.21% 
had positive diagnosis for dermatophytosis.

The identification of fungi is based in micro and macro-
morphological criteria, both for fungi considered true pathogens 
and for saprophytic fungi. Direct microscopy examination (DME) 
has difficulties in differentiating mainly between saprophytic and 
pathogenic fungi. Culture is needed for isolation and species iden-
tification.13 Dermatophyte fungi should be considered pathogenic 
when isolated in culture, while non-dermatophyte fungi can be 
considered either as contaminants or etiologic agents, and culture 
should be repeated to reduce the likelihood of a non-dermatophyte 
fungi being a contaminant.14

In our surveys of 3071 suspected cases for dermatomycosis, 
DME only was requested in 1297 cases, with no culture. Of those, 
760 (58.6%) cases were positive with DME; i.e., 41.4% of the suspec-
ted dermatomycosis cases could have presented a false negative re-
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sult since there was no confirmation through culture. We observed 
that this situation, commonly occurs in clinical practice, when fre-
quently only the DME is requested. This way, complete laboratory 
diagnosis is considered a necessary tool to establish the etiology of 
the disease and aid in choosing the best treatment option.15

Cutaneous mycoses are among the most common infections 
in humans and became an important public health problem, espe-
cially because they cause invasive infections in immunosuppressed 
patients.7,16 According to epidemiological data, dermatophytoses 
whose etiologic agents belong to the genera Trichophyton, Microspo-
rum and Epidermophyton constitute one of the most frequent groups 
of fungal infections in dermatological practice, followed by non-
-dermatophyte fungi.2

The most frequent agents isolated in the present study were 
T. rubrum complex(73.6%), followed by T. mentagrophytes complex 
(11.47%) and M. canis (8.27%), and these data follows national 
trends.17-21 Comparing these data with studies conducted in Spain 
and the United States, we can observe the same etiology for T. ru-
brum complex  and T. mentagrophytes complex.18,19 It is observed that 
these dermatophytes are the most common causative agents for nail 
lesions and are the typical agents in regions with subtropical climate 
and the southern region of Brazil.21-23

Of the samples positive for dermatophytosis, nails repre-
sented 66.13% of the patients affected, in accordance with the lite-
rature.6,12,24 However, some authors found different ratios: 75%, 41% 
and 33,85%.20,25,26 The skin occupied the second place, being res-
ponsible for 24.8% of the cases, confirming previous studies. And, 
in third place, we found hair dermatophytosis with 9.07% of the 
cases, in accordance with published literature, with M. canis being 
the most frequent causative agent of these infections, primarily af-
fecting children aged zero-11 years, once again in accordance with 
the literature.3,27

Female gender had a higher prevalence in all years, with 
57.6% female cases to 42.4% male cases. This female vulnerability 
could be based in the daily life habits of these women, such as using 
shoes that facilitate onychomycosis.16,20

CONCLUSION
The study made it possible to evidence that dermatomyco-

sis have higher occurrence among all samples of fungal infections 
from the patients seen, being the nails the most affected area and the 
fungi T. rubrum complex and T. mentagrophytes complex the most 
commonly isolated. Therefore, we demonstrate the importance of 
the analysis of the epidemiological profile of dermatophytes in dif-
ferent regions of Brazil to allow for an appropriate epidemiological 
conduct for prevention based in the regional frequency of the cau-
sative species of dermatophytosis.23q
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