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The Distribution of Isolated Dermatophytes
from the Cases with Dermatophytosis During
Two Years Period Admitted to
the Mersin University

Mersin Universitesine Bagvuran
Dermatofitozlu Olgularda Iki Yillik Periyoda Ait
Dermatofit Dagilimi

ABSTRACT Objective: The distribution of dermatophytes varies depending on social and geo-
graphical factors. Detecting the dermatophyte species is important to prevent their transmission
and is essential for choosing appropriate treatment. The aim of the present study was to determine
the causative agents of dermatophytoses among patients examined in Mersin University. Material
and Methods: A total of 506 patients clinically suspected for dermatophytosis, 258 females and 248
males, were evaluated for the study. A total of 544 samples, taken from different sites of 506 patient’s
bodies, were examined by direct microscopy with an aqueous solution of 10% potassium hydroxide
and were also cultured on Sabouraud dextrose agar, then evaluated irrespective of the negative or pos-
itive examination result. Results: Out of 506 subjects, 338 (66.79%) patients were affected with der-
matophytoses and 366 (67.3%) samples taken from these patients were found to be positive according
to the results of direct microscopy and/or culture. Trichophyton rubrum (67.04%) was the most fre-
quent isolate followed by Trichophyton mentagrophytes (23.86%), Epidermophyton floccosum
(4.54%), Trichophyton tonsurans (3.4%), Microsporum gypseum and Microsporum canis (0.56% for
each). According to the anatomic site involvement of dermatophyte infections, tinea pedis (59.01%)
was the most common manifestation of infection, followed by tinea unguium (26.77%), tinea in-
guinalis (7.37%), tinea corporis (4.37%), tinea capitis (1.09%); tinea manum (1.09%) and tinea fasciei
(0.27%). Conclusion: Our results were compared to those of the other last studies on dermatophytes
in Turkey: It is similarly observed in our study that the most common dermatophytosis is tinea pedis
and the most common agent is T. rubrum.

Key Words: Dermatomycoses; tinea; trichophyton

OZET Amag: En sik fungal enfeksiyon ajani olan dermatofitlerin dagilimi cografik ve sosyal faktor-
lere gore degisim gosterebilmektedir. Dermatofit tiirlerinin saptanmasi, fungal enfeksiyonlarin
yayiliminin 6nlenmesi ve uygun tedavinin belirlenmesinde 6nemlidir. Caliyjmamizin amac1 Mersin
Universitesi’ne bagvuran dermatofitozlu hastalarda etken dermatofit tiirlerinin belirlenmesi idi. Gereg
ve Yontemler: 2008-2010 yillar: arasinda klinigimize bagvuran 25871 kadin, 248’i erkek toplam 506
dermatofitoz siiphesi olan hasta degerlendirmeye alindi. 506 hastanin farkli viicut bélgelerinden al-
1nan 544 6rnegin tiimii %10’luk potasyum hidroksid ile direkt mikroskopide incelendikten sonra so-
nucun negatif veya pozitif olmasina bakilmaksizin Sabouraud kiiltiir ortaminda incelenerek
degerlendirildi. Bulgular: Direkt mikroskopi ve/veya kiiltiir sonucuna gére 506 hastanin 338
(%66,7)’'inde; bu hastalardan elde edilen 6rneklerin 366 (%67,3)’sinda dermatofit etkeni saptandi.
Trichophyton rubrum, %67,04 orani ile en sik izole edilen etken olarak belirlendi. izole edilen diger
dermatofitler sirasiyla: Trichophyton mentagrophytes (%23,86), Epidermophyton floccosum (%4,54),
Trichophyton tonsurans (%3,4), Microsporum gypseum (%0,56) ve Microsporum canis (%0,56) ola-
rak kaydedildi. Anatomik bolgelere gore ele alindiginda; tinea pedis (%59,01) en sik rastlanan der-
matofitoz olarak saptandi. Bunu sirasiyla tinea unguium (%26,77), tinea inguinalis (%7,37), tinea
korporis (%4,37), tinea kapitis (%1,09); tinea manum (%1,09) ve tinea fasyei (%0,27) izledi. Sonug: Cal-
1smamizda, Tiirkiye’de yapilan diger dermatofit galigmalarinin sonuglariyla karsilastirildiginda; ben-
zer sekilde tinea pedisin en sik rastlanilan dermatofitoz oldugu ve en sik rastlanilan etkenin de T.
rubrum oldugu gozlendi.

Anahtar Kelimeler: Dermatomikozlar; tinea; trikofiton
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ermatophytes are fungi that cause superfi-
Dcial infections of the skin, hair, and nails.

They are divided into three genera: Epi-
dermophyton, Microsporum and Trichophyton.
Dermatophytes are the most common agents of fun-
gal infections worldwide."? The distribution of der-
matophytes varies in different countries depending
on social, enviromental and geographical factors
and may change with the passage of time.!

Dermatophytoses are considered to be one of
the major public health problems in the world and
are common especially in tropic climates. The av-
erage summer temperature ranges from 30 to 35°C
with high humidity which is up to 80-90% in
Mersin. We investigated the dermatophyte species
causing superficial mycoses of skin, hair and/or
nails among patients examined in the Department
of Dermatology of MersinUniversity.

I MATERIAL AND METHODS

A total of 506 patients clinically suspected for der-
matophytosis, 258 (51%) females and 248 (49%)
males were examined between May 2008 and May
2010.

Samples, consisting of scales and scrapings,
were taken from different sites of patient’s body.
The samples taken from foot skin were identified
according to the type of lesion: TP1 for intertrigi-
nous type; TP2 for squamous hyperkeratotic type
and TP3 for vesiculobullous type. A total of 544
samples were collected from 506 patients for my-
cological analysis. These samples were examined
by direct microscopy with an aqueous solution of
10% potassium hydroxide (KOH).

A portion of each sample was placed on a
slide and a drop of KOH was added. After 10-
15 min, the wet preparation was examined under
low (x100) and high (x400) magnification. All
samples from clinically suspected cases were cul-
tured irrespective of the negative or positive ex-
amination result. Cultures were performed on
Sabouraud dextrose agar containing chloram-
phenicol and cycloheximide (bioMérieux, S.A.,
Marcy I’ Etoile, France). Plates were incubated at
25-28°C for 21 days and were examined twice
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weekly. Incubation of plates showing no growth
in 21 days was prolonged for one additional week
before discarding them. Identification of the fungi
isolated was based on the macroscopic and micro-
scopic characteristics of the colonies, urea testing,
growth on Trichophyton agars and hair perfora-
tion assays. Cutaneous and adnexal infections
caused by nondermatophytic fungi including
yeasts or molds were not considered in this inves-
tigation.

I RESULTS

Out of a total of 506 clinically suspected tinea cases,
338 (66.79%) patients yielded positivity for der-
matophytes by direct microscopy and/or culture.
Of the 338 proven cases 186 (55.02%) were myco-
logically positive only by direct microscopy, 7
(2.07%) were positive only by culture and 163
(48.22%) were positive by both methods. One
hundred and seventy-seven (52.4%) of the 338 pa-
tients were males and 161 (47.6%) were females.
The mean age was 46.71+16.02.

Out of 544 clinical specimens obtained from
506 patients with clinical signs of dermatophytoses,
366(%67.3) specimens were mycologically positive
by microscopy and/or culture (Table 1). Of the
specimens, 359(66 %) were found to be positive by
direct microscopic examination; 176 (32.4%) cases
were positive by culture and 169 were positive by
both methods.

Six dermatophyte species were isolated in the
study. The most common dermatophyte isolated
from the cultures was T. rubrum with a rate of
67.04%; followed by T. mentagrophytes (23,86%),
E. floccosum (4.54%), T. tonsurans (3.4%), M.
gypseum and M. canis (0.56% for each). With the
exception of tinea capitis, in which T. mentagro-
phytes was the predominant isolate; T. rubrum was
found to be the main causative agent in all forms
of dermatophytoses (Table 1).

According to the anatomic site involvement of
dermatophyte infections, Tinea pedis (59.01%) was
the most frequent clinic form of dermatophytosis,
followed by tinea unguium (26,77 %), tinea in-
guinalis (7.37 %), tinea corporis (4.37%), tinea capi-
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TABLE 1: Correlation between mycological and clinical findings.
Aetiological agent*

Tineas DIMS +; culture- Tr Tm Tt Ef Mg Mc Total isolation
Tinea pedis 1 6 3 2 5
Tinea pedis 2 53 36 5 2 - - 45
Tinea pedis 3 50 39 13 1 - - 57
Tinea unguium 63 21 11 35
Tinea inguinalis 8 11 4 4 - = 19
Tinea corporis 7 6 1 1 1 9
Tinea manum 2 2 2
Tinea capitis - - 2 1 1 4
Tinea fasciei 1 - - - - 0
tTotal 190 118 (67.04%) 38(21.59) 10(5.68%) 8(4.54%) 1(0.56%) 1(0.56%) 176

t: The 366 positive samples were derived from 338 patients, as 190 samples yielded positivity only by direct microscopy. §: DM, direct microscopy; *: Aetiological agent: Tr, Trichophyton
rubrum; Tm; T. mentagrophytes; Tt Trichophyton tonsurans; Ef. Epidermophyton floccosum; Mg: Microsporum gypseum; Mc: Microsporum canis.

tis (1.09%), tinea manum (1.09%), and tineae fa-
sciei (0.27%) (Table 2).

The most common type of tinea pedis infec-
tion was intertriginous type (TP1) (50%); followed
by squamous hyperkeratotic type (TP2), (45%),
vesiculobullous type (TP3) (5%).

Among 338 patients diagnosed as with tinea
infection, 22 patients (6.5%) had both infections si-
multaneously. All of them had tinea pedis; of these
20 patients had concomitant infection of the nail
and 2 patients had infection of the groin.

Out of the 20 patients with nail infection, the
patients number with TP1 or TP2 were more than
the patients with TP3. The difference between
them was statistically significant (p<0.05).

The frequency of dermatophytosis was signif-
icantly higher in the 15-64 year age group (83.88%)
than the “over 65 year” age group and the 0-14 year
age group (12.84% and 3.28% respectively; p<0.05)
(Table 3).

I DISCUSSION

Dermatophytes are the most common aetiological
agents isolated from superficial cutaneous mycoses.
Epidemiological studies concerning dermatophyte
infections have been performed in many countries
and differences in the incidence and the aetiologi-
cal agents have been reported in different geo-
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TABLE 2: Frequency of tineas in the study group.
Tineas No %
Tinea pedis 216 59.01
Tinea unguium 98 26.77
Tinea inguinalis 27 7.37
Tinea corporis 16 437
Tinea capitis 4 1.09
Tinea manuum 4 1.09
Tinea fasciei 1 0.27
Total 366 100

TABLO 3: Classification of the various dermatophytosis
in relation to sex and age.

0-14year 15-64 year 65+ year

age group age group  age group
Tineas (n=12) (n=307) (n=47) Total
Tinea pedis (MF) 372 97/86 16/12 116/100
Tinea unguium (M/F) ~ 1/0 38/42 10/7 49/49
Tinea manum (M/F)  0/0 31 0/0 31
Tinea corporis (M/F)  0/0 917 0/0 917
Tinea inguinalis (M/F)  2/0 14/9 11 17110
Tinea capitis (M/F) 1/3 0/0 0/0 1/3
Tinea fasciei (M/F) 0/0 1/0 0/0 1/0
Total (M/F) 7/5 162/145 27/20 196/170

graphical locations.*!® These studies have been
demonstrated that an increase in the incidence of
T. rubrum over the last few decades has been de-
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tected in many countries including Turkey.”*!12

Our present study also showed that T. rubrum has
been isolated from 67.04% of culture positive cases
and was the commonest organism on all body sites
except the scalp.

T. rubrum was not so prevalent in Turkey in
the past. In the studies performed in the 1950s, Tr.
schoenleinii was the most common dermatophyte
in Turkey.!’®!* In 1956 in a study performed on
tinea unguium, Aksungur and Demir6rs reported
that E. floccosum was the most frequent dermato-
phyte isolated, affecting 45% of the cases; while
T. rubrum represented 1% of the cases. In his an-
other study conducted 10 years later at the same
region, he reported T. rubrum to be the main ae-
tiological agent.” After the 1970s an increase in
the prevalence of T. rubrum has occured. T.
rubrum was isolated at a rate of 36.7-93.8% and
was found to be over 50% in many studies in dif-
ferent regions of Turkey. In theese studies; the fac-
tors such as old age, male sex, keeping an animal,
low education level, diabetes mellitus, HIV infec-
tion, rheumatoid arthritis, soldiering, being
forestry workers and farmers, performing ablu-
tion, living in boarding school were reported as

predisposing factors.!62

T. rubrum was reported as 8.6-93.8% in the
world literature; usually as the most prevalant
agents of dermatophytoses.'*'>!8?” The reason for
this could be partially attributed to the fact that 7.
rubrum spores can remain viable for long periods
and it seems that widespread migration facilitates
the spreading of the infection. In some other sur-
veys: M. canisin Spain, T. mentagrophytesin Italy,
E. floccosum in Iraq and T. tonsuransin USA have
been reported as the predominant dermatophyte

agents.” %0

Various studies have indicated that in Turkey
T. mentagrophytes was reported to be the second
predominant species causing tinea infections. It
has been reported as a rate of 4.5-42.9% fre-
quency.®18213134 OQur study also showed that T.
mentagrophytes, with 21.59% of total isolation, has
been the second most frequent aetiological agent
of different tinea types.
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The third common isolated dermatophyte in
Turkey was reported as E. floccosum, T. violaceum
or M. canis.*'7* In our study, E. floccosum was the
third most common agent with a rate of 4.54%, a
finding that is similar to those reported from De-
nizli, Konya, Istanbul.!7-3%

We detected the rate of T. tonsurans to be
3.4%. All cases of which pathogens were T. ton-
surans have been observed to be tinea pedis or tinea
unguium.

M. canis and M. gypseum, each one was iso-
lated in only one case.

According to the anatomic site involvement of
dermatophyte infections, we observed that tinea
pedis (59.01%) was the most common manifesta-
tion of infection, followed by tinea unguium
(26.77%), tinea inguinalis (7.37%), tinea corporis
(4.37%); tinea capitis and tinea manum (1.09% per
each); tinea fasciei (0.27%).

TINEA PEDIS

In Turkey, tinea pedis is the most common der-
matophytosis.>7#16-183334 Qur results are in agree-
ment with those other studies from Turkey and
some studies from Jordan, Brazil, New Zealand,

Japan, Germany, Spain.*¢%112

Concerning the incidence of tinea pedis,
widely varying figures have been recorded by au-
thors from different countries.'8?#%3¢38 These vari-
ations could be attributed to climatic and hygienic
conditions.

The frequency of tinea pedis in our patients is
one of the highest in the world. The high preva-
lence of tinea pedis observed in our study is com-
patible with the climatic condition of which
characteristic feature is high temperature and high
humidity especially in long lasting summer period.

The pattern of tinea pedis infection varies de-
pending on location, the strains of endemic der-
matophytes, cultural habits and migration. The
intertriginous form was the most frequently found
type of tinea pedis in our study. This may have
been due to the moist condition of the feet and oc-
clusion caused by the high temperatures and reli-
gious habits such as performing ablution.

Turkiye Klinikleri ] Dermatol 2012;22(2)
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Our study has indicated T. rubrum and T.
mentagrophytes respectively to be the predomi-
nant species causing tinea pedis. This is in agree-
ment with observations made in many studies in

Turkey and similar reports from several parts of the
WOrld.4'8‘9’l6’2l'24'26’31_33’37

TINEA UNGUIUM

Tinea unguium is a common dermatophytosis in
many part of the world including Turkey. It has
been demonstrated to account for 38-85% of ony-
chomycosis in the studies performed in our coun-
try 817313940 Tpy a study lastly performed in Istanbul;
it was found out that onychomycosis was the first
common superficial mycoses, 74% of which the
dermatophytes were responsible.* Tinea unguium
detected as the first common agent in Greece and
in Lebanon; second in Spain; third in Jordan and
Poland.4,10,37,38,41

We found the frequency of tinea unguium
with the 26.77% rate as the second most common
type of dermatophytosis in a parallel manner of the
frequency of tinea pedis that is to say the infection
started as a tinea pedis and then involved toe nails.
The higher infection rate with tinea unguium can
also be explained by a greater concern on the part
of the patients to seek medical attention for ungual
dystrophies, leading to an increase in the diagnosis
of tinea unguium.The co-occurrence of tinea un-
guium and tinea pedis is a frequent phenome-
non.'*1%% In our study, out of 98 cases with nail
infection, 20 patients had concomitant infection of
the foot. These data are comparable with that of
Sahin et al. from Diizce, in North of Turkey.®* It
was noted that the association of tinea unguium
and intertriginous type or squamous hyperkeratotic
type tinea pedis was more common than that of the
vesiculobullous type. In Turkey, before 1960s, the
most common agent of tinea unguium was E. floc-
cosum. Nowadays, T. rubrum has been the most
common species followed by T. mentagrophytes
and respectively E. floccosum.®'>33? Comparing
this results with those from different countries;
Kazemi found only two cases of T. rubrum infec-
tion among 41 cases with tinea unguium in North-
West of Iran while other many authors have found

Turkiye Klinikleri ] Dermatol 2012;22(2)
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T. rubrum to be the principle or one of the main
dermatophyte in other countries.>!937342 Gupta et
al. reported that T. mentagrophytes was the main
etiological agent followed by T. rubrum in tinea
unguium.” According to the idea of some authors,
all dermatophyte species are probably capable of
nail invasion; therefore it is probable that the inci-
dence of dermatophyte species in tinea unguium
reflects their prevalence in that region of the
world.* Our results and many other epidemiologic
studies are also in agreement with this that T.
rubrum followed by T. mentagrophytes were the
most frequently isolated fungus from tinea un-

guium in Turkey.20223!

TINEA INGUINALIS

According to the reports from Turkey, tinea in-
guinalis was found to be the third or fourth com-

mon dermatophytic infection.!823333445

We found it to be 4.54%; as the third most
common infection. A study from eastern Anatolia
revealed that tinea inguinalis was the first der-
matophytosis and a study from Ankara it was re-
ported to be second.**” A study from India, tinea
inguinalis was reported to be the most common
dermatophytic infection while various studies in
Japan, Iraq, Brazil and China reported it to be the
second or third in prevalence.®?4850

E. floccosum is the most frequent aetiological
agent of tinea inguinalis in most parts of Turkey as
being in most parts of the world.?817:2426:46.47.51.,52
However in the present study, among the der-
matophytes causing tinea inguinalis T. rubrum had
the highest frequency, while both E. floccosum and
T. mentagrophytes were the second most common

pathogens.

The frequency rate of tinea inguinalis was
higher in males than in females, which is in accor-
dance with the reports that tinea cruris is a der-
matophytoses that is almost exclusively found in
males. !

TINEA CORPORIS

Tinea corporis was the fourth common dermato-
phytosis in our study and accounted for 4.37% of all
infections. T. rubrum was the major isolate causing
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tinea corporis in this study. T. mentagrophytes was
the other most common pathogen in tinea corporis

reported from Turkey by other authors.!”1%%

Various studies from Poland, Iraq, Spain,
Brazil and Chine have indicated that tinea corporis
was reported to be the most common dermatophy-
tosis. 102414950 F floccosum was isolated in Iraq; M.
canis was in Spain; T. rubrum was in Brazil and
China; T. mentagrophytes was in Poland, in theese
studies.

TINEA CAPITIS

Tinea capitis is most prevalent in Africa, Asia, and
Southern and Eastern Europe.'?*** Many studies
in fran have demonstrated that tinea capitis was the
most prevalant dermatophytosis of which most fre-
quent causative agents were reported as M. canis
and T. violaceum.>%% In the studies performed in
Europa and in Middle East; especially in Mediter-
ranean countries, M. canis has been demonstrated
to be the mainly isolated pathogen of tinea capitis

in last years.>*35-58

In Turkey, before 1970s tinea capitis was an
important health problem, represented 39% of su-
perficial mycosis, and T. schoenleini was the pri-
mary cause of tinea capitis.'*!* After long lasting
studies on treating of it a significant decrease in the
incidence of T. schoenleini in the last few decades
has been observed. Nowadays, T. schoenleiniis ob-
served sporadically especially in the rural areas of
middle and eastern Anatolia. The other agents of
tinea capitis varies from region to region: 7. vio-
laceum, M.canis, T. verrucosum have been re-
ported as the most common agents of tinea capitis:
M. canis mostly in Aegean Anatolia, T. violaceum
in Mediterranean and southeast Anatolia; T. ver-
rucosum in middle and eastern Anatolia re-

giOIlS 35,54,58

Tinea capitis is predominantly a disease of
preadolescent children.>® In our present study, the
frequency of tinea capitis was detected as 1.09%
and all cases were below 14 years of age.
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Comparing our results with those from dif-
ferent studies; we isolated M. canis in one of four
cases, while some other authors have found
M. canis to be the principle or one of the main
dermatophyte responsible for tinea -capitis.
T. mentagrophytes was isolated in two cases.
T. mentagrophytes is the frequent causes of tinea
capitis in Poland and Italy, as in Cukurova region,

including Mersin. 0258

T. violaceum was not isolated which is known
to be one of the most frequent pathogen of tinea
capitis in our region but the number of our cases
with tinea capitis were not sufficient for a ratio-
nalist comment.

In this study, dermatophytoses was found to
be more frequent in 15-64 year age groups. The
number of male cases was higher than the females.
Higher frequency in males may be because of being
more exposed to outdoors with greater physical ac-
tivity and are more prone to trauma. In the cases
with tinea inguinalis the number of male patients
was twofold of the females. It could be explained
by the anatomical differences between two sex.

The number of cases was not sufficient for all
types of tinea for the statistical analysis according
to the age distribution. When the cases will reach
the sufficient number for the statistical analyses,
we are planning to present these data in a new
study in the future.

As a result, T. rubrum was determined as the
most frequently isolated dermatophyte and tinea
pedis was the most frequently observed clinical
form in our study. Knowledge on the ecology of
dermatophytes is helpful, both in tracing the
source of infection and in preventing reinfection.
Detecting the dermatophyte species is also impor-
tant for choosing appropriate anti-mycotic agents
for treatment. Therefore, periodic epidemiological
investigations are required which has an important
role to prevent and reduce the incidence of der-
matophytoses by early and accurate diagnosis.

Turkiye Klinikleri ] Dermatol 2012;22(2)
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