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Epidemiology and Identification of Organisms Causing
Superficial Dermatomycoses at Tertiary Hospitals in
Korea: A Prospective Multicenter Study
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Background: Superficial dermatomycoses are fungal infections of the skin, hair, or nails and are most commonly
caused by dermatophytes. Superficial dermatomycoses are very common diseases in the field of dermatology;
however, their prevalence and clinical characteristics vary with geographical areas and populations. Moreover,
pathogenic species change constantly over time.
Objective: This multicenter study aimed to investigate the epidemiologic and clinical findings of tinea corporis,
tinea faciale, and tinea capitis in Korea during 2016-2017. In addition, we sought to identify the pathogenic organism
causing these three different types of fungal infections.
Methods: Total 453 patients from the dermatology clinics of 13 tertiary hospitals in Korea were enrolled in this
study. Information regarding demographic characteristics, comorbidities, occupation, family history of superficial
dermatomycoses, suspected routes of infection, and treatment was collected. Fungal cultures and molecular analyses
were performed for patients with tinea corporis, tinea faciale, and tinea capitis.
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Results: Of the 453 patients, 275 were men and 178 were women. With respect to past history, 214 patients (53.4%)
had at least one comorbidity. Tinea corporis (27.3%) was the most common form of superficial dermatomycosis,
followed by tinea pedis (23.2%) and tinea unguium (16.6%). Overall, the fungal culture positivity was 77.8%
(126/162). Trichophyton rubrum was the most common causative organism for tinea corporis (66.7%, 68/80)
and tinea faciale (43.8%, 14/23), while Microsporum canis was the most common causative organism for tinea capitis
(36.7%, 11/23).
Conclusion: Trichophyton rubrum was consistently the most common causative organism of superficial
dermatomycoses, except for tinea capitis in Korea.
Key Words: Microsporum canis, Superficial dermatomycoses, Tinea capitis, Tinea corporis, Tinea faciale, Trichophyton

rubrum

INTRODUCTION

July 2016 and May 2017. Patients with clinically suspected
superficial dermatomycoses were assessed with the potassium

The prevalence of superficial dermatomycoses is increasing,
1

hydroxide (KOH; 10%) examination to identify the presence

and the global prevalence is expected to reach 20~25% .

of fungi. Patients with a positive KOH examination result were

Various fungi, such as dermatophytes, yeasts, and nonder-

included in this study. At the initial visit, patients completed

matophyte molds, cause superficial dermatomycoses; among

a case report form that required them to provide epidemiologic

these, dermatophytes are the most common cause of super-

information, and mycologic evaluations were conducted in

2

ficial dermatomycoses .

patients with tinea corporis, tinea faciale, and tinea capitis.

The epidemiology and mycology of superficial dermatomycoses change with time and are influenced by bioclimatic

2. Epidemiologic study

condition, socioeconomic status, life environment, and immune
status of individual members of the society. In Korea, the

The following epidemiologic data were collected using a

first nationwide epidemiological and mycological study was

well-structured case report form: age, sex, past history of

3

conducted in 1959 . Thereafter, several authors have con-

comorbidities, family history of dermatomycoses, occupation,

ducted studies to detect changes in superficial dermatomycoses.

suspected route of infection, duration of disease, clinical diag-

It has also been expected that clinical and mycological changes

nosis, and antifungal agent used for treating superficial der-

in fungal infections will occur in Korea owing to continuous

matomycoses. Each category was subdivided, as shown in

industrialization and westernization. Investigation of the epi-

Table 1.

demiologic and mycologic findings of superficial dermatomycoses is essential for infection management and prevention.

3. Mycologic evaluation

Therefore, we conducted a multicenter study on the epidemiology of superficial dermatomycoses and identified the

Samples were collected after cleaning the affected skin

organisms associated with superficial dermatomycoses in ter-

surface with 70% alcohol. Scales were collected from the

tiary hospitals of Korea.

erythematous advancing border of the skin lesion with a sterile
blunt scalpel, and in cases of tinea capitis, affected hair was

MATERIALS AND METHODS

removed using sterile surgical forceps. All samples were cultured on two sets of potato dextrose agar corn meal Tween
80 media and quickly transported to the department of der-

1. Patients

matology, Yeungnam University Hospital. The cultured media
was incubated at room temperature (20~25℃) for at least

This multicenter study was conducted on patients with

four weeks before discarding them as negative. Fungal species

superficial dermatomycoses who were examined in the der-

were identified by examining colony morphology, pigment

matology clinics at 13 tertiary hospitals in South Korea between

production, and microscopic tease mount technique eval-
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uations in lactophenol cotton blue. In cases where it was

of each institution (IRB number of the principal investigator's

challenging to identify the organism via microscopic and

institution: 05-2016-091).

macroscopic examinations, molecular biology methods were
used with polymerase chain reaction (PCR) or PCR-Reverse
Blot Hybridization Assay.

RESULTS

4. Ethics statement

1. Patient demographics

This study was approved by the institutional review board

Total 453 patients with confirmed superficial dermato-

Table 1. Epidemiologic categories and subdivisions included in the case report form
Category

Subdivision

Past history

Liver disease: hepatitis, liver cirrhosis, hepatocellular carcinoma, other liver diseases
Diabetes mellitus
Hypertension
Dyslipidemia
Tuberculosis
Malignancy
Immunosuppressive

Family history

Grandfather/grandmother
Father/mother
Son/daughter
Grandson/granddaughter
Brother/sister
Husband/wife

Occupation

Office worker / Student / Fisherman / Freight transporter / Scrubber / Salesperson / Athlete /
Logger / Researcher / Pet beautician / Doctor / Educator / Housewife / Laborer / Baker /
Nurse / Farmer / Beautician / Factory worker / Unemployed

Clinical diagnosis

Tinea capitis / Tinea corporis / Tinea faciale
Tinea barbae / Tinea manus / Tinea unguium
Tinea cruris / Candidiasis / Pityriasis versicolor
Malassezia folliculitis / Other
Systemic medication
- Terbinafine
- Itraconazole
- Fluconazole
- Griseofulvin

Treatment

Suspected route of infection

www.e-jmi.org

Topical medication
- Terbinafine
- Ketoconazole
- Amorolfine
- Clotrimazole
- Isoconazole
- Sertaconazole
- Flutrimazole
- Lanoconazole
- Imidazole
Soil/Cat/Dog/Other animals/Plant/Onychomycosis (own infected nail)
Other member of family/Other route
Unknown
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mycoses based on KOH examination were enrolled in this

unguium most commonly occurred in the 60~69-year age

study. Among the 453 patients, majority were men (men: n

group (Fig. 1).

= 275, 60.7% and women: n = 178, 39.3%), and the mean
age of the patients was 51.4 ± 20.9 years (range, 9 months

2. Patients' clinical characteristics

to 92 years). There was no difference in the mean age at visit
between the men and women (51.0 vs. 51.9 years). Tinea

In terms of past history, 53.4% (214/401) of the patients

capitis was the most common infection in children < 10 years

had at least one comorbidity. Hypertension (108/401, 26.9%)

of age, while tinea pedis had two peak incidences at 40~49

was the most common comorbidity, followed by diabetes

years and 70~79 years. Tinea corporis and tinea faciale were

mellitus (64/401, 16.0%), malignancy (28/401, 7.0%), liver

predominantly present in the 50~59-year age group. Tinea

disease (24/401, 6.0%), and dyslipidemia (20/401, 5.0%) (Fig.

Fig. 1. Age distribution of the patients with tinea corporis, tinea faciale, and tinea capitis

Fig. 2. Past history of patients with superficial dermatomycoses
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Table 2. Types of superficial dermatomycoses and their average disease durations
Clinical diagnosis

Patients (%)

Average duration ± SD (Months)

Tinea corporis

161 (27.3)

13.5 ± 39.96 (10 days ~ 360 months)

Tinea pedis

137 (23.2)

64.9 ± 101.45 (15 days ~ 720 months)

Tinea unguium (Toe)

84 (14.2)

74.9 ± 108.80 (1 month ~ 600 months)

Tinea cruris

78 (13.2)

30.0 ± 62.85 (1 month ~ 360 months)

Tinea faciale

52 (8.8)

9.9 ± 35.97 (7 days ~ 240 months)

Tinea capitis

36 (6.1)

5.4 ± 12.41 (7 days ~72 months)

Tinea unguium (Finger)

14 (2.4)

54.6 ± 60.26 (2 months ~ 120months)

Tinea manus

13 (2.2)

9.3 ± 12.06 (1 month ~ 36 months)

Pityriasis versicolor

8 (1.4)

Candidiasis

4 (0.7)

9.0 ± 10.23 (1 month ~24 months)

Tinea barbe

3 (0.5)

6.0 ± 3.46 (2 months ~8 months)

Malassezia folliculitis

0 (0)

0

590

35.9 ± 75.68 (7 days ~ 720 months)

Total

18.7 ± 25.95 (7 days ~ 60 months)

2). Among patients without previous comorbidities, tinea pedis

54.6 months), while that for tinea capitis (mean, 5.4 months),

(77/238, 32.4%) was the most common type of superficial

tinea barbae (mean, 6.0 months), and tinea faciale (mean,

dermatomycoses, while in those with ≥ 1 comorbidity, tinea

9.9 months) was short (Table 2).

corporis (97/212, 45.8%) was the most common disease.

Majority of the patients (297/442, 57.4%) were unaware of

Sixty-eight patients (15.0%) had a family history of der-

the infection route; however, 72 patients (16.3%) speculated

matomycoses. The most commonly infected family member

that their infection was owing to pre-existing onychomycosis,

was the father (24/68, 35.3%), followed by the son (14/68,

21 (4.8%) believed that they acquired it from their cat, 21

20.6%), mother (11/68, 16.2%), and husband (9/68, 13.2%).

(4.8%) thought they got it from their dog, 20 (4.5%) believed

Among patients with a positive family history, infected family

that another family member was the infection source, and

members mainly exhibited tinea pedis (41/68, 60.3%), and

11 (2.5%) thought they got it from the soil.

patients with a family history of superficial dermatomycoses
usually experienced infections of tinea corporis (20/68, 29.4%).

3. Treatment of superficial dermatomycoses

Total 177 patients (41.3%) were non-workers, 59 (13.8%)
were office workers, 40 (9.3%) were housewives, 27 (6.3%)
were students, and 23 (5.3%) were farmers.

In this study, the dermatologist prescribed topical antifungal
medication to 29.5% (130/441), systemic agent to 12.5%

Clinically, tinea corporis (161/590, 27.3%) was the most

(55/441), and a combination of both to 22.2% (98/441) of

common type of superficial dermatomycoses, followed by

the patients for the treatment of superficial dermatomycoses.

tinea pedis (137/590, 23.2%), tinea unguium (toe) (84/590,

When we classified the patients according to the subtype of

14.2%), tinea cruris (78/590, 13.2%), tinea faciale (52/590.

superficial dermatomycoses, topical agents alone were pre-

8.8%), tinea capitis (36/590, 5.6%), tinea unguium (finger)

dominantly used to treat tinea corporis, tinea pedis, and tinea

(12/590, 2.2%), pityriasis versicolor (8/590, 1.4%), candidiasis

cruris; systemic agents alone were usually used to treat tinea

(4/590, 0.7%), and tinea barbae (3/590, 0.3%).

unguium (toe); a combination of topical and systemic agents

Disease duration varied widely, depending on the type of

was used to treat tinea capitis and tinea faciale (Fig. 3).

superficial dermatomycoses. The disease duration was long

The most commonly used systemic antifungal agent was

for tinea unguium (toe) (mean, 74.9 months), tinea pedis

terbinafine (117/155, 75.5%). However, itraconazole (13/18,

(mean, 64.9 months), and tinea unguium (finger) (mean,

72.2%) was the most commonly used systemic agent for
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Fig. 3. Antifungal agents prescribed for patients with superficial dermatomycoses

treating tinea capitis. For topical antifungal medications, various
topical agents, such as amorolfine (57/247, 23.1%), terbina-

mentagrophytes and Microsporum canis with Trichophyton
rubrum in one case (3.3%) (Fig. 4).

fine (51/247, 20.6%), isoconazole (51/247, 20.6%), sertaconazole (40/247, 16.2%), and flutrimazole (26/247, 10.5%)
were prescribed.

4. Mycologic findings

DISCUSSION
This study surveyed the epidemiological and mycological
characteristics of superficial dermatomycoses in Korea. Der-

Fungal cultures were obtained from 162 patients (102 cases

matomycosis was observed across all ages and in both sexes;

of isolated tinea corporis, 32 of tinea faciale, and 30 of tinea

however, its prevalence varied. Our study showed a mild male

capitis) to identify the causative fungal strains. The overall

predominance that was consistent with several previous

positivity by fungal culture was 77.8% (126/162, 78.4% for

reports from Korea . Tinea capitis was more common in

tinea corporis, 71.9% for tinea faciale, and 76.7% for tinea

children; however, all other types of superficial dermato-

capitis).

mycoses were more common in adults, especially the elderly.

4,5

In the 80 isolated cases of tinea corporis, Trichophyton

It is already known that tinea capitis was common in the

rubrum was present most commonly (68 cases, 66.7%), followed by yeast (5 cases, 4.9%), Microsporum canis (3 cases,
2.9%), Trichophyton mentagrophytes (2, 2.0%), and Trichophyton interdigitale and Cyphellophora europaea in (1 case

prepubertal period. Malassezia is predominantly localized in
the adult scalp, while prepubertal children have more diverse
fungal communities on their scalp; this may influence the
6

predominance of tinea capitis in children .

each, 1.0%). In the 23 isolated incidences of tinea faciale,

In terms of clinical characteristics, > 50% of the patients

Trichophyton rubrum was present in 14 cases (43.8%),
Microsprum canis in four (12.5%), and Trichophyton mentagrophyte, another Trichophyton species, yeast, Aspergillus
jensenii, and Cladosporium halotolerans in one case (3.1%).
In the 23 isolated incidences of tinea capitis, Microsporum
canis was present in 11 cases (36.7%), Trichophyton rubrum
in eight (26.7%), yeast in two (6.7%), and Trichophyton

showed various comorbidities, including hypertension. Immune

50

disturbances due to underlying comorbidities can lead the skin
infections, including superficial dermatomycoses. Moreover,
comorbidities lead to polypharmacy that is often associated
with significant and clinically relevant drug interactions with
7

antifungal agents, especially azole agents . Therefore, it is
crucial to identify the patient's comorbidities before selecting
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Fig. 4. Causative organisms in patients with tinea corporis, tinea faciale, and tinea capitis

an antifungal agent. A family history of superficial dermato-

such as the face, and patients easily detect the lesions and

mycoses was identified in several patients, especially in male

visit clinics at the early stages of infection. For the treatment

family members, such as fathers and sons. Tinea corporis

of superficial dermatomycoses, terbinafine is the dominant

infection can be transmitted from tinea pedis by the sharing

systemic antifungal medication . Since terbinafine demon-

8

10

of items, such as towels, with an infected person . The most

strates high fungicidal activity, it is among the most commonly

frequently suspected route of infection was a patient's own

used systemic antifungal agents in the treatment of various

onychomycosis. Previously, approximately 42% of patients

dermatomycosis . However, for tinea capitis, itraconazole is

with onychomycosis had another concomitant dermatomycosis.

a widely used systemic antifungal agent in Korea. In North

Onychomycosis may provide a site from which the fungal

America, Trichophyton tonsurans is the most common causa-

infections could spread to other areas of the body. Therefore,

tive organism for tinea capitis; however, Microsporum canis

treatment of pre-existing superficial dermatomycoses, such as

is most common in Korea and Europe . It has been sug-

onychomycosis, is believed to play a major role in preventing

gested that with Microsporum canis, a longer therapy duration

the spread of superficial dermatomycoses. The second most

or higher drug dose may be required in cases of terbinafine,

common suspected source of infection is animals (cats and

while a short treatment period is required with itraconzaole

dogs); this is the primary source of dermatomycosis, especially

for successful treatment outcomes

tinea capitis, in children who are in regular and intimate con-

first choice of treatment for tinea capitis in Korea. Combined

tact with cats and dogs. The increase in the number of house

treatment with systemic and topical antifungal agents is

pets in Korea has also played an important role in the trans-

usually applied for tinea capitis and tinea faciale infections

mission of superficial mycoses. This infection pathway, in

that involve appendageal structures, such as hair.

11

12

12,13

. Thus, itraconazole is the

particular, causes alterations in the fungal species that cause

In our mycological examination, the fungal culture positivity

superficial mycosis and facilitates the development of zoophilic

was 77.8%. Previous reports have shown that fungal positivity

9

dermatophytes, including microsporum .

13

varies from 24% to 87% . To achieve high rates of culture

In cases of tinea pedis and tinea unguium, there is a con-

positivity, we used potato dextrose agar corn meal Tween 80

siderable time delay in the patients' visit to the hospital owing

media, a suitable culture medium for Trichophyton rubrum

to the lack of subjective symptoms or lesions in the unexposed

that was developed at the Institute of Microbiology, Catholic

areas. Tinea barbae and tinea faciale affect exposed areas,

Skin Clinic, Daegu, Korea. The potato and corn meal infusion

www.e-jmi.org
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Table 3. Comparison of the present mycologic results with previous reports from Korea
Tinea corporis

Tinea faciale

Tinea capitis

Present study
(2016~2017)

Ahn et al.
(2002~2003)

Present study
(2016~2017)

Park et al.
(2013~2014)

Present study
(2016~2017)

Ahn et al.
(2001~2006)

69.4%

38.0%

43.8%

67.9%

26.7%

14.3%

Yeast

4.9%

0%

3.1%

0%

6.7%

0%

Microsporum
canis

2.9%

4.8%

12.5%

0%

36.7%

82.1%

Trichophyton
mentagrophytes

2.0%

26.7%

3.1%

7.2%

3.3%

3.6%

Trichophyton
interdigitale

1.0%

2.9%

0%

0%

0%

0%

Other

1.0%

0%

9.3%

10.7%

3.3%

0%

Contamination

2.9%

6.7%

6.3%

3.5%

6.7%

0%

15.7%

18.1%

21.9%

14.2%

16.7%

0%

Trichophyton
rubrum

No growth

provide the nutrition base required for sporulation, and dex14

therefore, we suspected that an increase in the number of
20

trose serves as the energy source for pigmentation . This

house pets influenced this difference . In contrast, in tinea

medium intensifies the characteristic reverse wine-red colored

capitis, the prevalence of Microsporum canis infections de-

pigmentation observed in Trichophyton rubrum and is more

creased and that of Trichophyton rubrum infections increased.

useful for the differentiation of Trichophyton rubrum from
other fungi . Trichophyton rubrum is the most common der-

Microsporum canis is a representative zoophilic organism,
and Trichophyton rubrum is an anthropophilic species. This

matophyte, accounting for approximately 88% of the causative

increased overall incidence of anthropophilic tinea capitis

15

16

21-23

fungal species in Korea . Potato dextrose agar corn meal

has also been observed in a European study

. Therefore,

Tween 80 media benefits the cultivation of Trichophyton

we need to pay more attention to the inter-human trans-

rubrum; this media may have played an important role in the

mission of tinea capitis caused by anthropophilic tinea capitis.

acquisition of high culture positivity in our study. Moreover,

In conclusion, in Korean tertiary hospitals, superficial der-

fungal cultures were performed in a single institution by highly

matomycoses were more common in male than in female

experienced individuals adept at achieving high fungal culture

patients, and the mean age of the infected patients was 51.4

positivity.

± 20.9 years. More than half of the patients had at least one

Previous studies, as well as this investigation, have reported

comorbidity. Trichophyton rubrum was the most common

that Trichophyton rubrum is the most common causative agent

pathogenic organism for tinea corporis and faciale, and Micro-

of tinea corporis and faciale, and Microsporum canis is the

sporum canis was the most common pathogen for tinea capitis.

17-19

most common agent of tinea capitis in Korea

(Table 3).

We believe that this study contributes to the treatment and

However, the ratios of yeast-induced tinea coporis, tinea faciale,

management of superficial dermatomycoses by identifying

and tinea capitis were higher than those in previous studies.

the epidemiology and causative organisms of superficial der-

This could be due to the increased prevalence of immunocom-

matomycoses in Korea.

promised patients or elderly individuals. Our study revealed
this tendency among patients who were referred to the tertiary
hospitals with various comorbidities. In addition, we found
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