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Abstract
Objectives: Dermatophyte infections have been considered to be a major public health 
problem in many parts of the world. We investigated the epidemiology of fungal skin 
infections through a retrospective analysis of patient’s medical records between 2014 
and 2019. 

Methods: A total of 24,484 patients clinically suspected of cutaneous fungal infections 
were examined. Skin scales, plucked hairs, nail clippings and sub-ungual debris were 
examined by direct microscopy and culture. Dermatophyte species were identified atthe 
species level by a combination of morphological and physiological criteria. 

Results: 13,386 (51.0%) of 24,484 participants were male and 12,843 (48.9%) were 
females. The male to female ratio was 1:1,1. The mean (±SD) and the median age of the 
participants were 23.5 (±0.12). Direct microscopy confirmed a combinated rate of 28.5% 
(6,973/24,484 cases). Among the 1747 mycological suspects cases, 560 (32.1%) patients 
had dermatophyte and yeast infections based on culture. Tinea corporis 2,420 (9.5%) 
was the most prevalent type of dermatophytosis followed by tinea faciei 1,338 (5.5%), 
tinea capitis 1,187 (4.9%), and tinea pedis 833 (3.4%). The percentage of positive cultures 
most frequent isolated was Trichophyton 19 (1.1%), Microsporum canis 7(0.4%), Candida 
albicans 518 (29.6%), Candida krusei 11(0.6%).
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Introduction
There is a total of more than 120,000 fungal species in the world, and certainly, a 

number of them can cause fungal diseases in humans, animals, and plants [1]. 
Dermatophytosis is an infection of keratinized tissue, including the skin, hair, and nails 
caused by various types of dermatophyte [2-4]. Dermatophyte infections are very common 
worldwide [2, 5]. They are believed to affect 20-25% of the world’s population [6-10]. 
Furthermore, the location of infection and type of organism depends on the geographical 
environment [3, 7, 8, 10-15]. The cause for this increase in the prevalence of skin mycoses 
possibly may be found in the public’s socioeconomic status as well as, poor hygiene and 
sanitary conditions [16]. The etiologic agents of dermatophytosis (ringworm) are classified 
into three genera: Epidermophyton, Microsporum, and Trichophyton. Dermatophytosis can 
occur in any age group and it is found that anthropophilic and zoophilic fungal disease is 
more common among children and adolescents [15]. The trend of living in communities, 
contact with animals, the use of -antibiotics, corticosteroids, and antineoplastic drugs are 
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some of the factors that contribute to the increase in the risk of 
infection by fungi especially by dermatophytes [16]. In 1965, 
1987, 2006, Mongolian researchers studied dermatophyte 
clinical manifestations and epidemiology prevalence, and were 
zoophilic dermatophyte infection dominant of this time [17-19]. 
As the epidemiology of dermatophytosis is changing over time 
it is important to review periodically the incidence of 
dermatophytes and their distribution [2]. According to many 
researchers’ studies, the prevalence of fungal infections has 
been studied for a 5-10 years period. In our country, it is 
necessary to study the causative agents of dermatophytes in 
recent years. For these reasons, the study of the dermatophyte 
in Ulaanbaatar was initiated.We investigated the epidemiology 
of fungal skin infections through a retrospective analysis of 
patient’s medical records between 2014 and 2019.

Materials and Methods
This study was a retrospective analysis of the data 

obtained from records of the mycology laboratory at the 
National Dermatology Center of Mongolia, samples processed 
from January 2014 through December 2019. A total of 24,484 
samples were received during the 5-year study period. 
Samples of skin, hair, and nails were taken from patients using 
scalpels, forceps, and glass slides that had been washed in 
ethanol and sterilized with a Bunsen burner. Direct microscopic 
observation of the samples was carried out by examining the 
material in 10% KOH. Clinical specimens were cultured on 
Petri dishes of Sabouraud dextrose agar (SDA) (Difco, Detroit, 
MI, USA) containing 50 mgl−1 each of chloramphenicol and 
cycloheximide (SCC). The inoculated Petri dishes were 
incubated at 25 ◦C and examined after 7, 14, 21, and 28 days. 
Positive cultures were sub-cultured on plates of SCC. The 
colonies were studied to determine their morphological and 
microscopic characteristics. Yeast were cultured in Sabouraud 
agar medium with chloramphenicol for 72 hours. The data 
were compared using analyses of variance and the Chi-square 
(χ2) test as appropriate. The level of statistical significance 
was set at P<0.05. All statistical analyses were performed 
using Stata /IC 12 program/.

Result
A total of 24,484 samples were received during the 5-year 

study period. 13,386 (51.0%) of 24,484 participants were male 
and 12,843 (48.9%) were females. The male to female ratio 
was 1:1,1. The age range was 1-89 years, andthe mean (±SD) 
and the median age of the participants were 23.5 (±0.12). The 
frequency rate of the dermatophyte species in males was 
higher than in females. Table 1 shows that direct microscopy 
confirmed a combined rate of 28.5% (6,973/24,484 cases). 
Tinea corporis 2,420 (9.5%) was the most prevalent type of 
dermatophytosis followed by tinea faciei 1,338 (5.5%), tinea 
capitis 1,187 (4.9%), and tinea pedis 833 (3.4%). Figure 1 
shows the distribution of dermatophytosis based on the 
gender of patients, with an evident predominance of women 
for tinea unguium and manuum and especially tinea corporis 
more commonly affected males. Among the 1747 mycological 

suspects cases, 560 (32.1%) patients had dermatophyte and 
yeast infections based on culture. The percentage of positive 
cultures most frequent isolated was Candida albicans 518 
(29.6%), Candida krusei 11 (0.6%), Trichophytonspp 19 (1.1%), 
Microsporum canis 7 (0.4%), Epidermophyton 3 (0.2%). Candida 
albicans 518 (29.6%) was the main etiological agent of the 
mucosal candidiasis. Trichophyton spp 19 (1.1%) was a 
dominant agent of the onychomycosis, and Microsporum 
canis 7 (0.4%) was the etiological agent of the tinea capitis. 
Epidermophyton 3 (0.2%) was the etiological agent of the 
tinea pedis. (Table 2) Distribution of isolated clinical features 
based on patients age group of National Dermatology Center 
of Mongolia in 2014-2019 shown that table 3. The majority of 
infections occurred in the age group of 0-9 years 2,517 
(34.6%) and 10-19 years 1594 (22%) during 5 years. Tinea 
pedis was mainly identified in the group of patients aged 30-
39 years 208 (25%). Onychomycosis identifies in the group of 
patients aged 40-49 years 55 (26.1%). The most identified 
clinical features were tinea corporis 2547 (35.1%). Table 4 
shown that distribution of isolated clinical features based on 
the season in 2014-2019. Tinea capitis occurred predominantly 
on winter 350 (29.5%), (P < 0.001). Tinea corporis 778 (32.3%), 
tinea unguium 31 (35.2%) were occurred on autumn, (P < 
0.001). 

Table 1. Distribution of clinical manifestation based on KOH 
investigation

Type of tinea
KOH positive KOH negative Total

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

Tinea capitis 1187 4.9 3047 12.5 4234 17.3

Tinea faciei 1338 5.5 2790 11.4 4128 16.9

Tinea corporis 2420 9.5 4067 16.6 6398 26.1

Tinea manuum 758 3.1 1976 8.1 2734 11.2

Tinea pedis 833 3.4 3068 12.5 3901 15.9

Tinea cruris 127 0.8 715 2.9 931 3.8

Tinea unguium 88 0.4 892 3.6 980 4.0

Onychomycosis 210 0.8 859 3.5 1069 4.4

Genital mucosa 12 0.1 97 0.4 109 0.4

Total 6973 28.5 17511 71.5 24484 100

Table 2. Causative agents of dermatophytosis observed in 
2014-2019 distinguished according to the clinical form.

Dermatophyte
Tinea 
capitis

Tinea 
corporis

Tinea 
pedis Mucosa Onycho-

mycosis Total

N (%) N (%) N (%) N (%) N (%) N (%)
Trichophyton spp - - - - 19 (1.1) 19 (1.1)
Microsporum canis 4 (0.2) 1(0.1) - 2 (0.1) - 7 (0.4)
Epidermophyton - - 3 (0.2) - - 3 (0.2)
Cladosporium 
carroinii - - - - 1 (0.1) 1 (0.1)

Peniciliumspp - - - - 1 (0.1) 1 (0.1)
Candida albicans 4 (0.2) 2 (0.1) 1(0.1) 507(29) 4 (0.2) 518 (29.6)
Candida krusei - - - 11 (0.6) 11 (0.6)
Positive culture 8 (0.4) 3 (0.2) 4 (0.3) 520 (29.7) 25 (1.5) 560 (32.1)
Negative culture 13 (0.8) 8 (0.5) 38 (2.1) 1046 (59) 82 (4.7) 1187 (67.9)
All 21 (1.2) 11 (0.7) 42 (2.4) 1566 (89.6) 107 (6.1) 1747 (100)
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Table 3. Distribution of isolated clinical features based on patients age groups of National Dermatology Center of Mongolia in 2014-2019.
Age 
group

Tinea capitis Tinea faciei Tinea corporis Tinea manuum Tinea pedis Tinea unguium Onychomycosis Mucosa Total
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

0-9 924 (77.8) 577 (43.1) 663 (26.1) 192 (25.3) 117 (14) 30 (34.1) 11 (5.3) 3 (25) 2517 (34.6)
10-19 168 (14.2) 440 (32.8) 661 (26) 232 (30.6) 67 (8) 11 (12.5) 12 (5.7) 3 (25) 1594 (22)
20-29 37 (3.1) 149 (11.2) 502 (19.7) 121 (16) 82 (9.8) 5 (5.7) 10 (4.8) 0 (0) 1206 (16.5)
30-39 27 (2.3) 66 (4.9) 360 (14.1) 92 (12.1) 208 (25) 14 (15.9) 33 (15.7) 3 (25) 803 (11)
40-49 17 (1.4) 47 (3.5) 169 (6.6) 53 (7) 169(20.3) 9 (10.2) 55 (26.1) 1 (8.3) 520 (7.2)
50-59 6 (0.5) 37 (2.8) 128 (5) 33 (4.4) 116 (14) 8 (9.1) 42 (20) 1 (8.3) 371 (5.1)
60-69 4 (0.4) 16 (1.2) 37 (1.4) 26 (3.4) 59 (7.1) 5 (5.7) 38 (18.1) 0 (0) 185 (2.5)
70-79 3 (0.2) 5 (0.4) 24 (1) 8 (1.1) 13 (1.6) 6 (6.8) 8 (3.8) 1 (8.3) 68(1)
80-89 1 (0.1) 1 (0.1) 3 (0.1) 1 (0.1) 2 (0.2) 0 (0) 1 (0.5) 0 (0) 9 (0.1)
Total 1187 (100) 1338 (100) 2547 (100) 758 (100) 833 (100) 88 (100) 210 (100) 12 (100) 7273 (100)

Table 4. Distribution of isolated clinical features based on the season in 2014-2019. 

Tinea capitis Tinea faciei Tinea corporis Tinea manuum Tinea pedis Tinea cruris Tinea unguium Onychomycosis Mucosal 
candidiasis

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Winter 350(29.5)* 308(23.0) 589(24.2) 176(23.3) 167(20.1) 29(22.8) 7(7.95) 51(24.3) 4(33.3)
Spring 237(19.9) 310(23.2) 464(19.1) 177(23.4) 221(26.5) 38(29.9) 21(23.8) 55(26.2) 2(16.7)
Summer 213(17.9) 300(22.4) 589(24.4) 164(21.7) 237(28.5) 28(22.1) 29(32.9) 61(29.1) 3(25)
Autumn 387(32.6) 420(31.4) 778(32.3)* 240(31.7) 208(24.9) 32(25.2) 31(35.2)* 43(20.5) 3(25)
Total 1187(100) 1338(100) 2420(100) 757(100) 833(100) 127(100) 88(100) 210(100) 12(100)
p-value 0.001 0.186 0.001 0.338 0.915 0.873 0.001 0.718 0.813

Figure 1. Distribution of dermatophytes by sex and type of tinea 
during the period 2014-2019. 

Discussion
The dermatophyte species of superficial fungal infections 

differ in different geographical areas and changes over time. 
In our survey, direct microscopy confirmed a combined rate 
of 28.5% (6,973/24,484 cases). Tinea corporis 2,420 (9.5%) was 
the most prevalent type of dermatophytosis followed by tinea 
faciei 1,338 (5.5%), tinea capitis 1,187 (4.9%), and tinea pedis 
833 (3.4%). The majority of infections occurred in the age 
group of 0-9 years 2,517 (34.6%) and 10-19 years 1594 (22%) 
during 5 years. Epidemiology of dermatophytosis in Teran, 
direct microscopy confirmed a contamination rate of 19.7% 
(2622/13,312 cases) of which 1535 cases (58.5%) were culture 
positive distributed in male (1022 cases) and female (513 
cases), during 2010-2014. The most commonly infected age 
group was the 30-39 years old. Tinea pedis (30.4%) was the 
most prevalent type of dermatophytosis followed by tinea 
cruris (29.8%) and tinea corporis (15.8%) [3]. These differences 
may be attributed to the geography, regional climate, or 
population migration, among other factors, in the regions 
studied. In southwest Poland, from 2468 patients, 2753 fungi 
were identified including dermatophytes, yeast and moulds, 
years 2003-2007. Among the yeast-like fungi, a marked 
predominance of Candida species was observed (86.3%).[10] 

Similarly, there are reports of frequency of dermatophytosis 
and yeast. In Swiss, from 1993 to 2000, the total number of 
samples sent for mycological analysis was 33,725. 
Dermatophytes were isolated from 4,193 collected samples. 
Yeast and contaminant moulds were found in 3429 and 2423 
cultures, respectively. T.rubrum was the most frequently 
isolated species accounting for 62.1% of the strains followed 
by T. mentagrophytes (24.5%) and M. canis (5.0%). Similarly, 
there are reports in frequency of yeast.[20] In Asia, specially in 
Guangdong, Southern China tinea was the most common 
superficial infection. Over the 10-year period, a total of 3385 
specimens yielded 697 fungal strains in culture. Tinea unguium 
was the most prevalent type of superficial infections at 28.55 
% (199/697, p≥0.05), followed by tinea capitis (15.64 %, 
109/697), tinea pedis (15.06 %, 105/697), tinea cruris (10.33 %, 
72/697) and tinea corporis (8.75 %, 61/697). T.rubrum was the 
most common dermatophyte pathogen (56.24 %, 392/697, 
p≥0.05) both in male and female populations, followed by T. 
mentagrophytes (13.35 %, 93/697) and M. canis (10.19 %, 
71/697).[21] T.rubrum, T.mentagrophytes, and M.canis were 
the three most commonly isolated species were different 
from our study.

Conclusion
In our survey, the percentage of positive cultures most 

frequent isolated was Candida albicans 518 (29.6%), Candida 
krusei 11 (0.6%), Trichophyton spp 19 (1.1%), Microsporum 
canis 7 (0.4%), Epidermophyton 3 (0.2%). Our data provide a 
valuable baseline on which to assess future efforts directed 
toward the prevention of dermatophytosis infections in our 
epidemiological setting. Unfortunately, only very sporadically 
effective measures for the sanitation of known infection 
sources derived from this literature, and research in this area 
is still needed.
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