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An Epidemiological Study of
Superficial Fungal Infections in
University Hospital, Hatay

Hatay’da Universite Hastanesinde
Yiizeyel Mantar Enfeksiyonlarina Ait
Epidemiyolojik Bir Caligma

ABSTRACT Objective: Superficial fungal infections are very common worldwide and remain as a ma-
jor public health problem. The aim of the study was to determine the frequency, the causative pat-
hogens, and the risk factors associated with superficial mycotic infections. Material and Methods:
Clinically diagnosed 312 patients with dermatomycoses and 313 control subjects were included in-
to the study. Direct microscopic observation of the samples was carried out by examination in 20%
potassium hydroxide (KOH). Clinical specimens were cultured on Sabouraud dextrose agar (SDA) for
the fungal growth. Results: A total of 401 samples were collected from 312 patients suspected to ha-
ve mycotic infections. Among the 401 samples examined 198 (49.4%) were mycologically culture po-
sitive. Of these, 143 (72.2%) samples gave positive results in direct microscopy too. The most
frequently isolated species were Tricophyton rubrum (48.0%), Trichopyton mentagrophytes (20.7%),
Epidermophyton floccosum (9.1%), and Candida albicans (8.6%), Candida parapsilosis (5.6%). Tine-
a pedis (34.9%) was the most common type of infection, followed by Tinea unguium (31.8%), Tine-
a inguinalis (12.1%), Tinea corporis (7.6%), Tinea cruris (2.6%) and Tinea manum (2.0%). Age of 50
years or older (OR= 11.364; 95% confidence intervals (CI)= 5.815-22.210) and the age between 25-
49 years (OR=3.050; 95% CI=1.666-5.583), male gender (OR= 1.749; 95% CI=1.152-2.655), presen-
ce of diabetes mellitus (OR= 2.495; 95% CI= 1.342-4.641), lower education level (OR=2.112;95% CI=
1.279-3.487), history of mycotic infections in family (OR= 1.677; 95% CI= 1.064-2.645) were found
to be a risk factors-associated with the superficial mycotic infections. Conclusion: Age, gender, ed-
ucation level, history of mycotic infection in family, and diabetes mellitus appeared to be associated
with the occurrence of superficial fungal elements. The distribution of superficial mycotic infecti-
ons in our study is similar to the literature reports.
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OZET Amag: Yiizeyel mantar enfeksiyonlar tiim diinyada yaygin ve temel bir halk saglg: proble-
midir. Bu ¢aligmanin amaci, ylizeyel mantar enfeksiyonlarinin sikligini, etken patojenleri ve iligkili
risk faktorlerini saptamaktir. Gereg ve Yontemler: Klinik olarak dermatomikoz tanis almigs 312 has-
ta ve 313 kontrol olgusu caligmaya dahil edildi. Direkt mikroskobik baki %20’lik potasyum hidrok-
sit (KOH) kullanilarak yapildi. Kiiltiir igin, klinik 6rnekler Sabouraud dekstroz agar (SDA)’a ekildi.
Bulgular: 312 hastadan toplam 401 6rnek elde edildi. Incelenen 401 érnegin 198 (%49.4)’inde kiil-
tiir pozitifti. Bunlarin 143 (%72.2)"tinde direkt mikroskopi de pozitifti. {zole edilen en sik tiirler si-
rastyla Tricophyton rubrum (%48.0), Trichopyton mentagrophytes (%20.7), Epidermophyton
floccosum (%9.1), and Candida albicans (%8.6), Candida parapsilosis (%5.6) idi. Klinik olarak sapta-
nan en sik yiizeyel mantar enfeksiyonlari sirasiyla Tinea pedis (%34.9), Tinea unguium (%31.8), Ti-
nea inguinalis (%12.1), Tinea corporis (%7.6), Tinea cruris (%2.6) ve Tinea manum (%2.0) idi. Elli
yas iistiit (OR=11.364; %95 GA=5.815-22.210) ve 25-49 yas (OR= 3.050; %95 GA=1.666-5.583), er-
kek cinsiyet (OR= 1.749; %95 GA= 1.152-2.655), diabetes mellitus varligi (OR= 2.495; %95 GA=
1.342-4.641), diisiik egitim diizeyi (OR=2.112; %95 GA=1.279-3.487) ve ailede mantar &ykiisii (OR=
1.677; %95 GA= 1.064-2.645) yiizeyel mantar enfeksiyonlariyla iliskili risk faktorleri olarak bulun-
du. Sonug: Yas, cinsiyet, egitim diizeyi, ailede mantar enfeksiyonu 6ykiisii ve diabetes mellitus yii-
zeyel mantar enfeksiyonlar: i¢in risk faktorleridir. Calismamizdaki ylizeyel mantar enfeksiyonlarinin
dagilimu literatiir verileri ile benzerdir.

Anahtar Kelimeler: Dermatomikoz; dermatofitler; epidemiyoloji
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uperficial fungal infections are very common
Sworldwide and remain as a major public he-

alth problem especially in underdeveloped
and developing countries. The superficial mycotic
infections affect more than 20-25% of the world’s
population.! The distribution of mycoses and cau-
sative pathogens varies with geographic location,
climate and demographics. Some of them are wi-
dely distributed while others are geographically re-

stricted.>®

The aim of the present study was to determi-
ne the causative pathogens, and the risk factors as-
sociated with superficial fungal infections.

I MATERIAL AND METHODS

A total of 625 people were enrolled into this study.
Between January 2006 and December 2006, 312
consecutive patients with suspected dermatomy-
coses were clinically diagnosed at Dermatology
Out-patient Clinic at the Mustafa Kemal Univer-
sity Hospital. Three-hundred and thirteen patients
with unrelated skin diseases were also included in
the study as a control group. Study subjects who
were receiving systemic steroids, immunosuppres-
sive agents or antibiotics were excluded.

Sharply bordered, peripherally spreading ery-
thematous patches with a scaly border were defi-
ned as tinea corporis, inguinalis or cruris according
to the localization of lesions. Fine firmly adherent
scale on an erythematous background with fissures
on a palmar area was defined as tine manus. Pati-
ents who had one or more findings such as white
scale, maceration, fissures between the 34 and 4®
or 4 and 5% toes, dry thick scales typically cove-
ring the heals, the tips of the toes and metacarpal
pads, prurutic grouped vesicles and large blisters
were diagnosed with tinea pedis. Subungual hy-
perkeratosis, onycholysis, white-yellow-brown
discoloration, dystrophy were defined as ony-
chomycosis.

A total of 401 samples were collected from 312
patients. The age range was 0-86 years and the av-
erage age was 40.34 + 16.45 years.

The age, gender, history of family for mycotic
infection, level of education, and status for diabetes
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mellitus and vascular diseases were recorded for all
the patients with superficial mycotic infections and
controls. Education level was grouped as primary
(no educated or primary school) and secondary (se-
condary or high school, university) school. Controls
with clinically suspected superficial mycotic infec-
tions were excluded from the study. No mycologi-
cal examination was performed in controls.
Controls were matched the patients with suspected
superficial mycotic infections in terms of potential
risk factors for the development of superficial my-
cotic infections. After samples of skin, hair or nails
infected cleaned with 70% alcohol, suspicious lesi-
ons were taken from patients by using a sterile scal-
pel and then collected in sterile containers.

Sample analysis was carried out by both mic-
roscopic examination and fungal growth culture.
Direct microscopic observation of the samples was
carried out by examination in 20% potassium hy-
droxide (KOH) for 30 min.®

Clinical specimens were cultured on Saboura-
ud dextrose agar (SDA) (Oxoid Ltd, Basingstoke,
Hampshire, England) with cycloheximide and wit-
hout cycloheximide. Slants were incubated at 26 °C
for up to 21 days and checked weekly for the fun-
gal growth. Positive cultures were sub-cultured on
plates of SDA. Species identification of the isolates
was done according to colony morphology, pig-
ment production, biochemical tests (urease activity
and rice grain) and microscopy after staining with
lactophenol cotton blue (LPCB).””

Identification of yeasts were performed via
germ tube test in serum, chlamydospore formati-
on, and assimilation tests by using API 20C AUX
(bio Merieux, Etoile, France).”810

The Statistical Package for Social Sciences
(SPSS version 12.0) was used for statistical analy-
sis. Descriptive statistics such as means and propor-
tions were calculated. Odds ratios (OR) and 95%
confidence intervals (CI) were calculated with the
use of logistic regression analysis.

I RESULTS

Based on clinical symptoms, tinea pedis was ran-
ked first with 157 (39.1%) cases, and followed by
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foot onychomycosis (82 cases; 20.4%), Tinea ingu-
inalis (45 cases; 11.2%), Tinea corporis (36 cases;
9.0%), hand onychomycosis (31 cases; 7.7%), Tine-
a manum (23 cases; 5.7%), Tinea cruris (13 cases;
3.2%), Tinea faciei (7 cases; 1.7%), and Tinea capi-
tis (7 cases; 1.7%) (Table 1).

Among a total of 401 clinically suspected sam-
ples examined, 198 (49.4%) were mycologically
culture positive. Of these, 143 (72.2%) samples ga-
ve positive results in direct microscopy too. The
most frequently isolated microorganisms were Tri-
cophyton rubrum (95 cases; 48.0%), Trichopyton
mentagrophytes (41 cases; 20.7%), Epidermoph-
yton floccosum (18 cases; 9.1%), Candida albicans
(17 cases; 8.6%), and, Candida parapsilosis (11 ca-
ses; 5.6%). The distribution of mycologic elements
according to the anatomic site was as follows: Tine-
a pedis (69 cases; 34.9%), Tinea unguium (10 cases
fingernail and 35 cases toenail involvement, 45 ca-
ses; 27.7%), Tinea inguinalis (24 cases; 12.1%), Ti-
nea corporis (15 cases; 7.6%), Tinea cruris (5 cases;
2.6%), Tinea manum (4 cases; 2.0%). Derma-
tophyte species isolated from cases of tineais de-
monstrated in Table 1.

The risk of having a mycotic infection was in-
creased at the age of 50 years or older (OR=11.364;
95% CI=5.815-22.210) and the age between 25-49
years (OR= 3.050; 95% ClI= 1.666-5.583). Superfici-
al mycotic agents were more frequent in males
than females (OR= 1.749; CI= 95% 1.152-2.655).
The patients with diabetes mellitus had a higher
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risk of mycotic infection (OR= 2.495; CI= 95%
1.342-4.641). Another risk factor for the develop-
ment of mycotic infections was having a lower ed-
ucation level (OR= 2.112; CI= 95% 1.279-3.487).
The patients with a history of mycosis had also a
higher risk of mycotic infections compared with
those without any history of mycotic infections in
the past (OR= 1.677; 95% ClI= 1.064-2.645) (Table
2). There was no association between vascular dise-
ase and mycotic infection (P= 0.342).

I DISCUSSION

Knowing the distribution of mycotic species and
information on the other epidemiologic parameters
are necessary to reduce the incidence of fungal in-
fections and to prevent their transmission. This is
also essential for choosing appropriate anti-myco-
tic agents for treatment.

Frequency of mycotic fungal infections and
distribution of etiologic agents may show differen-
ces because of geographic location, socioeconomic
status, climatic conditions, lifestyle conditions, mi-
gration of people and environment.?®

In the present study we found that 198
(49.4%) of the specimens were culture positive, and
143 (72.2%) of them were also positive by direct
microscopy. Similar to the prevalence in Duzce,
Turkey the percentages of positivity by culture and
also the direct microscopy were found to be 44.1%
and 86.7%, respectively.!! Another study from Ah-
waz, Iran indicated the culture and direct micros-

TABLE 1: Dermatophyte species isolated from cases of tinea.

Species isolated Tinea corporis *Tinea cruris Tinea pedis Tinea manum Tinea unguium Tinea inguinalis ~ Total
Trichophyton rubrum 7 5 38 8 28 14 95
Trichophyton mentagrophytes 4 - 18 1 1 7 41
Trichophyton verrucosum o o 1 1
Trichophyton tonsurans - - 1 1 2
Trichophyton violaceum o o 1 1
Microsporum species 3 3
Epidermophyton floccosum - - 10 5 3 18
Microsporum gypseum 1 1
Total 15 5 69 4 45 24 162

*Tinea cruris: Tinea infection of the crural areas except of inguinal region (axillary, intergluteal or inframammar area ).
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TABLE 2: Risk factors associated with fungal elements.

Characters of sociodemographic

Age
0-24 years 24/169 (14.2%)
25-49 years 82/361 (22.7%)

50 years or older 53/95 (55.8%)

Education level

Secondary 98/408 (24.0%)

Primary 61/217 (28.1%)
Diabetes mellitus

No 128/561 (22.8%)

Yes 31/64 (48.4%)
Gender

Female 50/255 (19.6%)

Male 109/370 (29.5%)
History of mycosis

No 104/466 (22.3%)

Yes 55/159 (34.6%)
Vascular diseases

No 140/581(24.1%)

Yes 19/44 (43.2%)

Number of mycotic agents/total (%)

Odss ratio 95% Confidence interval P
1.00
3.050 1.666-5.583 0.000*
11.364 5.815-22.210
1.00 0.003*
2.112 1.279-3.487
1.00 0.004*
2.495 1.342-4.641
1.00 0.009*
1.749 1.152-2.655
1.00
1.677 1.064-2.645 0.026*
1.00
1.458 0.670-3.170 0.342

*A significant association with fungal elements.

copy positivity rates as 37% and 40.1%, respecti-
vely.!?

T. rubrum was the most prevalent dermatoph-
yte isolated in our study (48%). It was mainly isola-
ted from cases of Tinea pedis (40%) followed by foot
onychomycosis (21%), Tinea inguinalis (14.7%),
hand onychomycosis (8.4%), Tinea corporis (7.4%),
Tinea cruris (5.3%), Tinea manuum (3.2%). Ozku-
tuk et al reported a 56% isolation rate for T. rubrum
from Tinea pedis in Turkey."® Metintas et al found
that T. rubrum (43%) was the most frequent derma-
tophyte in students living in rural areas of Turkey.'
Sahin et al indicated T. rubrum (62.2%) as the most
encountered etiologic agent for Tinea pedis in Duz-
ce, Turkey.!! Another study from Turkey demons-
trated T. rubrum (47.46%) to be most prevalent
isolated agent for dermatophytosis.”® Prevalence ra-
tes ranging from 37% to 55% for T. rubrum have be-
en reported from different regions of the world

including Mexico, Portugal, and India.'*'®

In the present study Tinea pedis (34.9%) was
the most prevalent disease. Tinea pedis prevalen-
ce, reported from different cities of Turkey, was
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49.1% in Duzce, 47% in Izmir, 59.3-45% in Eski-
sehir, and 29.5% in Adana.'"*'51? Similar studies
reported from other countries for Tinea pedis’s pre-

valence rates 35.2% in Zarqa, 30.2% in Mexico,
10.6% in Iran.!6:202!

Yeast was isolated in 36 (18.2%) samples in
our study. In a study from Slovenia, the preva-
lence of yeast isolation was reported to be
27.2%.%2 Our study showed that the most frequ-
ent Candida species were isolated from cases of
hand onychomycoses (10 cases; 5.0%) and foot
onychomycoses (8 cases; 4.0%). C. albicans was
the most common species (17 cases; 8.6%) follo-
wed by C. parapsilosis (11 cases 5.6%), Candida
sake (3 cases; 1.5%), Candida tropicalis and Can-
dida curvata and Candida kefyr and Candida cru-
sei and Candida glabrata (1 cases for each; 0.5%).
Similarly, in a study from Singapore, Candida
species were the most frequent pathogens isolated
from fingernail infections.”® Candida species and
C. albicans were isolated at ratios of 16.7% and
4.1%, respectively by Das et al from India.!® The
prevalence of Candida albicans in two other stu-
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dies was found to be 10% Libya, and 5.2% in Tur-

11,24

key

In our study, the distribution of superficial
mycotic agents was higher in males than females,
and the risk of having mycotic infection was also
higher in males. However, the cause of this incre-
ase in males is not known at this point. Men may be
more susceptible than women to mycotic infecti-
ons.” Similar observations were also reported from
Turkey and other countries including Iran, Thai-
land, and India.'"121418.26

Dermatomycosis may be seen in lifelong, but
may show differences according to the form of tine-
a, climatic changes, and occupation.'””? We found
that the odds for the presence of mycotic agents we-
re higher in both those 50 years of age or older and
the age between 25-49 years compared with the yo-
unger generations. The odds ratio for those 50 years
of age or older was higher than those age between
25-49 years old. According to our findings, aging is
a risk factor for the development of superficial my-
cotic infections. Mahmoudabadi et al found that
mycotic agents are more frequent in age group of
21-30 years.'? Sahin et al showed that the prevalen-
ce of superficial mycosis is higher in 15-64 years old
age group.” Welsh et al reported that dermotoph-
ytoses are more prevalent in ages under 25 years.'¢

We found an increased risk of mycotic infec-
tion in people having lower education level. This
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finding was in agreement with a study reported
by Szepietowski.?® We have also demonstrated
that the presence of history of mycotic infection
in family is a risk factor for mycotic infecti-
ons.

In our study, the increased risk of mycotic in-
fections was also observed in patients with diabetes
mellitus, as has been reported elsewhere.” The pre-
valence of mycotic infection in the group with vas-
cular disease was higher than that in the group
without vascular disease. However, no significant
association was determined between vascular dise-
ase and mycotic infection.

There is a limitation of the present study. We
did not investigate the factors that might affect su-
perficial mycotic infections such as the history of
contact with soil or animals and patients’ occupati-
ons.

In conclusion, age, gender, education level,
history of mycotic infection in family, and diabetes
mellitus appeared to be associated with the occur-
rence of superficial fungal elements. The results of
the present study also indicated that the distributi-
on of superficial mycotic infections in our hospital
is similar to the literature reports. Knowledge on
distribution of mycotic agents and the associated
risk factors may help to decrease the prevalence
and transmission of mycotic infections.
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