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CaxeTak

Tinea pedis nnu aTNeTcKo CTONano je NOBPLUMHCKA MbUBUYHA UHAEKLN-
ja ennpepmuca Kojy usasmeajy gepmatoutHe nnecHu Trichophyton (T.)
rubrum, T. mentagrophytes var. interdigitale, Epidermophyton floccosum
unn T. tonsurans. Hajuyewhe ce jaBrba ko4 ogpacnux mylukapaua, peT-
KO koA eHa u deue. MNpouewyje ce Aa Hajmarwe 70% CBUX fbyau uma
rTbUBUYHY UHAEKLMjY cTONana Makap jeaHoMm y xuBoTy. MNpukas cnyyaja:
MyLLKapaL, cTapocHe Jo6u 43 rogunHe ca KNMHUYKOM crimkom Tinea pedis
ynyheH je y HcTUTyT 3a jaBHO 3gpaBrbe Cpbuje ,[p MunaH JoBaHoBumh
Batyt”, pagn nabopaTtopujcke AnjarHOCTVKE MTbUMBUYHE MHMEKUWje Ae-
CcHor cTonarna. AHaMHeCTVYK/ aje nofaTtak Aa CKkopo ABe roavHe yHasas
MMa cyBe, NnepyTaBe NMPOMEHE Ha KOXMW JeCHOr ctonana, kao U eposujy
y lll n IV nHtepaurutanHom npoctopy ctonana. 36or cepaba, newkara,
Kao v nepyTaka koxe ctonana, obpatuo ce opauHupajyhem nekapy koju
je ykibyumo 6etametasoH/reHTamuumH kpeM. Cepab ce cmammo, anu ce
npomMeHe Hucy nosykne. Hoktn gecHor ctonana 6unu cy 6e3 BUarbMBmx
3HakoBa MHekumje. ONpekTHNM MUKPOCKONCKUM Npernegom CTpyrotuHe
[JecHor cTonana HafeHa cy MuLUerncka BrakHa W apTpocriope, a Kyntu-
BaLMjoM Ha nogriorama 3a gepmaTtoduTte U3onoBaH je Epidermophyton
floccosum. NpeHTudukaumja n3onata M3BpLUEHA je HA OCHOBY MWKPO-
ckoricke mopdporiorvje ca KynType, MakpOCKOMCKOr usrneaa Kyntype Ha
nognorama 3a usonauunjy gepmartoguta, kao u1 MALDI-TOF maceHom
CNEKTPOMETPUJCKOM  AujarHOCTMKOM. Mwukonoluka notepaa WHdekuuje
cTonana rreuBoM Epidermophyton floccosum y3 apekaTHO nevere cma-
HbYje pU3VMK 3a HacTaHak OHMXOMMKO3€, Koja Ce TEXE U OyXKe Neyn.

KmbyuHe peun: Tinea pedis, Epidermophyton floccosum,
aepMmaTtoduTn, CTpyroTuHa, MakpoKoHuauje

YBop,

[MbMBUYHE BONECTM KOXE Cy U3Y3ETHO YecTe, a NpoLeHy-
je ce oa npeko Munujapay rbyaou WMpPoOM cBeTa Gonyje of
OepMaToMMKo3a UNn Apyrmx obrnuka rrbMBUYHUX MHGEK-
umja Koxe, koce n HOKTWjy. [peBaneHumnja 1 nHUMaeHUmja
JepMaTtoMmnKo3a, Kao 1 BpcTa gepmatoduTa, Bapupajy y
3aBMCHOCTU Off COLIMOEKOHOMCKUX U reorpaddCKmMx pasnu-
Ka.

Tinea pedis nnn aTneTcko cTtonano je NOBPLUMHCKA TbK-

Abstract

Tinea pedis or athlete’s foot is a surface fungal epidermal infection
caused by dermatophytic fungi of the species Trichophyton (T.) rubrum,
T. mentagrophytes var. interdigitale, Epidermophyton floccosum or T. ton-
surans. It occurs most often in adult men, rarely in women and children. It
is estimated that at least 70% of all people have a fungal foot infection at
least once in their lifetime. Case report: a 43-year-old male with a clinical
picture of Tinea pedis was referred to the Institute of Public Health of Ser-
bia “Dr Milan Jovanovi¢ Batut” for laboratory diagnostics of the fungal in-
fection of the right foot. In terms of patient history, he reported having dry,
flaky changes to the skin of his right foot for two years, as well as erosion
in the Il and 1V interdigital spaces of the foot. Due to itching, burning, and
flaking of the skin on his feet, he reported to the attending physician who
put him on betamethasone/gentamicin cream. The itching decreased, but
the changes did not recede. Right foot toenails were not showing visible
signs of infection. Direct microscopic examination of the right foot scrap-
ings found micellar fibres and arthrospores, while culturing on derma-
tophyte-appropriate media allowed for the isolation of Epidermophyton
floccosum. The isolate was identified based on microscopic morpholo-
gy of the cultured organism, macroscopic appearance of the culture on
dermatophyte isolation media, as well as using MALDI-TOF mass spec-
trometric diagnostics. Mycological confirmation of foot infection with the
Epidermophyton floccosum fungus, with adequate treatment, reduces the
risk of developing an onychomycosis, which is harder to treat.

Keywords: Tinea pedis, Epidermophyton floccosum, der-
matophytes, scrapings, macroconidia

Introduction

Fungal skin diseases are extremely common and it is es-
timated that over one billion people worldwide suffer from
dermatomycoses or other forms of fungal infections of
the skin, hair and nails. The prevalence and incidence of
dermatomycoses, as well as the type of dermatophyte in-
volved, vary depending on socioeconomic and geograph-
ical differences.

Tinea pedis or athlete's foot is a superficial fungal infection
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BUYHa MHeKUMja envaepMuca Kojy usasmeajy gepmarto-
dutHe nnecHn. CMHOHMM aTNEeTCKO cTonano Besyje ce 3a
yyecTarno jaBrbake nHdekumje Kog cnopTucta Koju Hoce
natuke. [llocToje pasnuuntTe KNUHUYKE MaHudecTauuje
Tinea pedis: xunepkepaTonUTUYKK, NanyrnoCKBaMO3HH,
BE3UNKYNOOYNO3HW, UHTEPAUIUTANHN U YNUEpPO3HN OOMKK.
Tinea pedis MOxe BUTK yapy>keHa ca OHUXOMUKO30M. 360r
HETUNMUYHUX KITMHUYKUX MaHUecTaumja n gudepeHumjan-
Ha gujarHo3a Moxe 6uUTK pasnuuuTa.

T. rubrum 4vHn npeko 60% cny4ajeBa y3poyHuka Tinea
pedis, cnegehn unsasmsad je T. interdigitale, pok je E.
floccosum pehu y3poyHuk. NospemeHo, T. violaceum Ta-
kohe moxe nsassatu Tinea pedis.

Y CjeanweHnm Amepudkum [pxaBama je HegaBHO OTKpU-
BEHO HeKkonuko cnydvajesa T. indotineae — nepmartocuta
Koju ce 06uyHo Hanasu y NHawju, KaHagn v Ha Bninckom
nctoky. T. indotineae nocebHO Moka3dyje OTMOPHOCT Ha
TpaguumMoHarnHe aHTudyHranHe Tpetmate [1, 2].

lMpeHoc WHMEKLMje MOXe BUTU ANPEKTaH U UHOUPEKTaH
(jaBHM TyweBw, yapane, npubop 3a cronana, obyha, uta.),
jep rreMBMYHE Crope MOry Aa npexuBe y AeCKBaMMpaHoj
KOXW MeceuyMa 1 roamHama.

[wujarHosa Tinea pedis 3acHMBa Ce Ha KIUHWYKO] CNvuu
W MWKOIOLWIKOj NOTBpAM, Tj. u3onaumju n uaeHTuduka-
Umju y3povHUKa. BaxHM acnekT 3a KIMHWYKY AujarHosy
YKIbydyjy aHamHecTuyke nopgaTke O chaktopuma pusmka,
HacTaHKy MPOMEHa Ha KOXW WU afiHEKCMMA, Kao U O EBEH-
TyanHo NpPUMEHEHOj Tepanuju. Ycnex y noctaBrbamwy Mu-
Konowke gujarHo3e Tinea pedis 3aBucu of m3bopa Knu-
HWYKOT y30pKa, BpeMeHa Kafa je y3eT y3opak, KOnuumHe
y30pKa M HayMHa y3opkoBawa. Mukonolika aujarHocTu-
Ka MMa BenukM 3Ha4vaj, 360r HecneunuUUHNX KIMHUYKMX
dopmm Gonectn n y BehmHu nabopatopuja anjarHocTuka
Ce 3aCHMBa Ha KIacU4YHUM TeXHMKama, LTo nogpasymeBa
npernen OUPEKTHOr npenapara, KynTuBucawe v UAeHTU-
dhvKauujy y3povHMKa Ha OCHOBY M3rreaa KynType 1 MUKpO-
CKOMCKMX KapaKTepuCTMKa MIEeCHU.

PCR kao meToga monekynapHe AujarHOCTUKE Mpyxa Mo-
ryhHocT 6p3e getekunje u noeHTUdMKaLMje eTUONOLLKOT
Y3pO4YHVKa, a Y NPUMEHN je U naeHTudmkaumja y3pouHu-
Ka ca KynType nyTeM MeTode MaceHe CrneKkTpoMmeTpuje
MALDI-TOF-MS, koja npy»a npeumn3Hnjy ngeHTudukawmjy.

36or ummweHuue pa ce Epidermophyton floccosum
pehe mn3onyje ca KOXHWX NpOMeHa, UMb paja je ga ce
npukaxe cnydyaj Tinea pedis, rae cMo fokasanu ga je
Epidermophyton floccosum eTUOMNOLLKN Y3POUYHUK.

of the epidermis caused by dermatophytic fungi. The name
“athlete's foot” is associated with the frequent occurrence
of the infection in athletes wearing trainers. There are var-
ious clinical manifestations of Tinea pedis: hyperkeratotic,
papulosquamous, vesiculobullous, interdigital and ulcer-
ative form. Tinea pedis may be associated with onycho-
mycosis. Non-typical clinical manifestations can lead to
varying differential diagnosis.

T. rubrum accounts for over 60% of Tinea pedis cases,
followed by T. interdigitale, whereas E. floccosum is less
frequently found as the causative agent. Occasionally, T.
violaceum can also cause Tinea pedis.

Several cases of T. indotineae — a dermatophyte com-
monly found in India, Canada and the Middle East have
recently been discovered in the United States. T. indotin-
eae shows a particular resistance to traditional antifungal
treatments [1, 2].

Infection can be transmitted directly and indirectly (public
showers, socks, foot accessories, shoes, etc.), as fungal
spores can survive in desquamated skin for months, even
years.

A diagnosis of Tinea pedis is based on the clinical pre-
sentation and mycological confirmation, i.e. isolation and
identification of the causative agent. Important aspects for
clinical diagnosis include patient history on risk factors, the
appearance of changes on the skin and adnexa, and any
treatment used. Success in making a mycological diagno-
sis of Tinea pedis depends on the clinical sample selection,
sampling timing, sample quantity and the sampling meth-
od. Mycological diagnostics is of great importance, due
to the non-specific clinical forms of the disease. In most
laboratories, diagnostics is based on classical techniques,
which includes an examination of the direct preparation,
culturing and identification of the causing pathogen based
on the appearance of the culture and microscopic charac-
teristics of the fungus.

As a method of molecular diagnostics, PCR provides the
possibility of rapid detection and identification of the etio-
logical causative agent. The mass spectrometry method of
MALDI-TOF-MS, which provides more precise identifica-
tion, is also in use for identifying causing pathogens from
a culture.

Since Epidermophyton floccosum is less frequently iso-
lated from skin changes, the purpose of this report is to
present a case of Tinea pedis, where we have proven that
Epidermophyton floccosum was the etiological causative
agent.
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Mpuka3 cnyvaja

MaumjeHT cTapocHe [obu 43 roguHe ynyheH je og cTpaHe
nekapa [doma 3gpaBrba ,CaBCkvM BeHal’ Ha MUKOSOLLKU
nperneq y VIHCTUTYT 3a jaBHO 3gpaBibe Cpbuje ,dp Mu-
naH JosaHoBwh BaTyT” 360r XPOHWYHMX NPOMEHa Ha nnaH-
TapHOj CTpaHu AecHor ctonana. lNpomeHe Tpajy cKopo ABe
roguHe.

IMpeTxogHo je of CcTpaHe nekapa y AOMY 3[4paBiba feyeH
OeTameTa3oH/feHTaMULUMH KpEMOM, anu Kako Huje AoLo
00 noenadexa npomMeHa, ynyheH je nocne aBe roguMHe Ha
MWKOJOLLKW nperneg.

Cy0bjekTnBHO, NaumnjeHT oceha cBpab, neLkare 1 Henarog-
HOCT. Y 06jekTMBHOM Hanasy BuasbuBe Cy CyBe, NepyTaBe
NMPOMEHe Ha NIaHTapHOj CTpaHu AecHOr cTonana ca epo-
3njom y Il n IV nHTepgurntanHom npocTopy AEeCHO (cnu-
ka 1 n 2). HokaTHe nnove Hucy 3axeaheHe npomeHama.
MaumnjeHT ce nedn of xunepTeHaunje, Hermpa Aujabetec,
Hervpa BackyfnapHa, XemaTtosoLlKa, ayToumyHa 1 Masnur-
Ha oborbena. [0TOBO yBEK HOCK NaTuke. MNoBpemeHo nae
Ha 6a3eH. Y nopoguum HUKO HUje UMAo CIIMYHE MPOMEHE.

Cnuka 1. lNepyTaBe NpoMeHe Ha NMaHTaApHOj CTpaHu ae-
CHor ctonana

Case report

The 43-year-old patient was referred by his doctor from the
Primary Healthcare Facility “Savski Venac” to a mycolog-
ical examination at the Institute of Public Health of Serbia
“Dr Milan Jovanovic Batut” due to chronic changes on the
plantar side of his right foot. These lesions have been in
place for almost two years.

He had previously been treated by a physician at the Pri-
mary Healthcare Facility with a betamethasone/gentami-
cin cream, but since the changes did not recede, after two
years he was referred to a mycological examination.

Subjectively, the patient experienced itching, burning and
discomfort. In the objective findings, dry, flaking lesions
were visible on the plantar side of the right foot with erosion
in the 11l and IV interdigital spaces on the right side (Fig.
1 and 2). The nail plates were not affected by the chang-
es. The patient was being treated for hypertension, denied
having diabetes, denied any vascular, haematological, au-
toimmune or malignant diseases. He almost always wore
trainers. Occasionally he would go to a swimming pool. No
one in my family had the same changes.

N

Figure 1. Flaking changes on the plantar side of the right
foot
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Cnuka 2. Eposuja y Il n IV nHtepanrutanHom npocropy

Y NHCcTUTyTY 3a jaBHo 3gpasrse ,J[ip MunaH JosaHoBuh ba-
TyT” y30pKOBaHe Cy CTPYroTMHE ca NMpoMeHa Ha nnaHTap-
HOj CTpaHu gecHor ctonana. Y AMPEeKTHOM MUKPOCKOMCKOM
npenapaty cTpyrotuHe ca 10% KOH (yBenuyarbe 40x10),
BuheHe cy apTpocnope 1 hparMeHT MULENCKNX BNakaHa.

Cappxaj cTpyroTvHe 3acejaH Ha noanosm Cabypo aek-
cTpo3Hu arap (COA) ca gogatkoM aHTMBMOTMKA U akTUau-
oHa u [depmatodut Tect megujym (OTM) kynTuBumcaH je
Ha Temnepatypu o 25 °C. lNocne ocam gaHa Kyntusauuje
YOYEH je pacT Ha NoArioramMa Ha MecTy 3acejaBatba.

HakoH 14 paHa kynTuBauuje U3BPLUEH je MaKpOCKOMCKU U
MWKPOCKOMCKW nperneq Kyntype. Ha MMKPOCKOMNCKOM npe-
napary ca KynType, y3 goaatak naktodykcvmHa (ysenuya-
tbe 40x10), BuheHe cy 6pojHe MakpokoHMaWje 3a0brbeHMX
BPXOBa, TaHKMX 31aoBa, ca Tpu Ao neT henuja, y3 oacy-
CTBO BUASBMBUX MUKPOKOHUAM]ja (crnvka 3).

MMKpOCKOMNCKM Hanas ca KynType, Kao 1 MakpOCKOMCKN 13-
rneq kyntype ynyhyjy Ha Epidermophyton floccosum. Ma-
KPOCKOMCKe KynTyparnHe KapakTepucTuke: aBepc (Crivka
4) xyhkacT ca rpaHyrmcaHoM MOBPLUMHOM, LEHTParHum
ucnynyewem 1 pagujanHum 6pasgama; peeepc HapaHLia-
cTe fo 6paoH 6oje (cnuka 5).

Epidermophyton floccosum je vgeHTUdUKOBaH 1 NOTBp-
heH n metogom MALDI-TOF maceHOM crnekTpoMeTpujoM
ca Kyntype nnecHu (cnvka 6).

Figure 2. Erosion in Il and IV interdigital spaces

At the Institute of Public Health “Dr Milan Jovanovic Batut”,
scrapings were sampled from the plantar side of the right
foot. A direct microscopic preparation of the scrapings in
10% KOH (magnification of 40x10) revealed arthrospores
and fragments of micellar fibres.

The scraping sample was plated on the Sabourad dextrose
agar (SDA) medium with added antibiotic and actidione,
as well as on the dermatophyte test medium (DTM) and
cultured at a temperature of 25 °C. After eight days of cul-
turing, growth was observed on the substrate at the plating
site.

After 14 days of culturing, the culture was examined mac-
ro- and microscopically. The microscopic preparation of
the culture, with the addition of lactofucsin (magnification
of 40x10), showed numerous macroconidia with rounded
tips, thin walls, with three to five cells, with no visible mi-
croconidia (Figure 3).

Microscopic findings from culture, as well as the macro-
scopic appearance of the culture indicated that this was
Epidermophyton floccosum. Macroscopic characteristics
of the culture: the obverse view (Figure 4) appears yel-
lowish with a granulated surface, central bulge and radial
crevices; the reverse appears orange to brown (Figure 5).

Epidermophyton floccosum was identified and confirmed
using MALDI-TOF mass spectrometry from the cultured
fungi (Figure 6).
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Cnuka 3. Mukpockoncku Hanas ca kyntype Epidermophyton Figure 3. Microscopic findings from the culture of

floccosum (okynap 10x /o6jekTnB 40x) Epidermophyton floccosum (ocular 10x/lens 40x)
- e

Cnuka 4. Makpockoncke kynTypanHe kapaktepuctuke: Figure 4. Macroscopic characteristics of the culture:
aBepc Obverse

» = [RCSC RNt o ,
Cnuka 5. Makpockoncke KynTyparnHe KapakTepUCTUKE: Figure 5. Macroscopic characteristics of the culture:
peBepc Reverse
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Spectrum at position G2

Detected Species Epidermophyton floccosum IV_202 MUW with a score of
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Cnuka 6. Epidermophyton floccosum notBpgHa VWAEHTU-
dukaumja metogom MALDI-TOF maceHom cnekTpomeTpu-
jom

Ouckycuja

Tinea pedis, nos3HaTa Kao aTneTcko cTonarno, HacTtaje
Kao nocrneguua rbyBUYHE MHAEKUMje Ha KOXW cTomna-
na, yspokoBaHe gepmMaTtodutuma. Hajsehu 6Gpoj nabo-
patopujcku noTBpheHux cnyyajesa Tinea pedis n3assaH
je T. rubrum (npeko 60%), 3atum T. mentagrophytes var.
Interdigitale (20-30%) n E. floccosum (oo 10%). Y Cje-
ankbeHnMm Amepudkum [ip>xaBama je HefaBHO OTKPUBEHO
Hekonuko crnyyajesa T. indotineae — nepmatoduTa Koju ce
06uyHo Hanasu y NHawnju, KaHagm u Ha Briuckom nCTOKYy.
T. indotineae nocebGHO Nokasyje OTMNOPHOCT Ha Tpaguumo-
HanHe aHTUdyHranHe TpeTMaHe. HoBa BpcCTa je y BenuvKoj
Mepu yTuuana Ha uaMelwTawe noctojehe pacnpocTpa-
HEeHOoCTU AepmaTtoduTa Ha UHANJCKOM NOTKOHTUHEHTY. T.
indotineae je noctao npobrnematnyaH gepmartoguT 3060r
CBOje NPETEXHO in Vitro reHeTcke pesncTeHunje Ha Tepbu-
HagWH ycnepn TadykacTmux MyTaluja reHa cKkBareH enokcu-
nase. Takohe, T. indotineae nokasyje in vivo OTNOPHOCT Ha
TepObuHadvH. HajedmkacHuju nek koju je TpeHyTHO JOCTY-
naH 3a oBe gepmatoduto3e OTNopHe Ha TepbuHaduH, Ha
OCHOBY YBPCTUX A0OKa3a je uTpakoHason [1, 2].

Tinea pedis ce obu4yHo mMaHudecTyje cBpabom 1 eposu-
jama uamehy npctujy. Kog Hekux nauujeHata jaBroajy ce
noApydja xvnepkeparose ca OCHOBHUM €pUTEMOM Ha Me-
anjanHym n 6o4HUM cTpaHama 1 TabaHrma (MOKaCcuH Tvn).
Cnope gepmatoduTa cy Bpro OTNOPHe, MOry Aa XuBe Y

10000 12000 16000 18000

m/z

Figure 6. Epidermophyton floccosum confirmed by
MALDI-TOF mass spectrometry method.

Discussion

Tinea pedis, known as athlete's foot, occurs as a result
of a fungal infection on the skin of the foot, caused by
dermatophytes. Most laboratory-confirmed cases of Tin-
ea pedis are caused by T. rubrum (over 60%), followed
by T. mentagrophytes var. Interdigitale (20-30%) and E.
floccosum (up to 10%). Several cases of T. indotineae — a
dermatophyte commonly found in India, Canada and the
Middle East have recently been discovered in the United
States. T. indotineae shows a particular resistance to tra-
ditional antifungal treatments. The new species has had
a great impact, displacing and disrupting the pre-existing
dermatophyte distribution in the Indian subcontinent. T.
indotineae has become a problematic dermatophyte due
to its predominantly in vitro genetic resistance to terbinaf-
ine, caused by point mutations of the squalene epoxidase
gene. In addition, T. indotineae shows in vivo resistance
to terbinafine as well. The most effective drug currently
available for these terbinafine-resistant dermatophytoses,
based on solid evidence, is itraconazole [1, 2].

Tinea pedis is usually manifested by itching and erosion
between the digits. In some patients, there are areas of
hyperkeratosis with underlying erythema on the medial
and lateral sides and soles (moccasin type). Dermatophyte
spores are very resistant, they can survive in desquamated
cells for 12 months and therefore are easily transmitted
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aeckBammpaHum henuvjama 12 meceum u ctora ce nako
npeHoce ca ocobe Ha 0coby y cBna4MoHMuama u jaBHUM
TyweBuMa. BrnaxHa cpeauvHa, jaBHa kynatuna, 6aseHu,
Hollere OkMy3uBHe 0byhe, anjabeTtec, komMnpoMuUTOBaHa
BEHCKa uupKynauuja, noBpeae, MUKpOTpayme KOXe 1N HOK-
TUjy, Kao ¥ cTawa UMyHoaedmumjeHLmnje Mmory 6utn cak-
TOp pu3KKa 3a HacTaHak Tinea pedis.

AKo ce He neun Ha ogrosapajyhun HauvH, Tinea pedis moxe
[OBECTM 0 3Ha4ajHor mopbuaunTeTa, ykrbydyjyhu uenynm-
TWC, OCTEOMUENUTUC N NUMPAHTUTIC, MOCEOHO KO UMY-
HOKOMMPOMUTOBaHUX ocoba. Yewhe cy uHdekumje xpo-
HUYHOT TOKa.

WHdekumnja nounkwe agxepeHumjom apTtpocrnopa Ha no-
BPLUMHY KepaTUHOLMTA, HaKoH Yera gornasv 4o repMmuHa-
uunje v npogykumnje xuda koje pacty n npogupy y henuje
cTpaTym kopHeyMm. O6um 1 6p3nHa pa3MHoXaBaka rmbrBa
Hajseha je Ha nepudepujn NpomeHe, OOHOCHO Ha MeCTy
3axBaTarba 34paBor TKUBA.

HajsHauajHuju daktopn BupyneHuuwje fepmatodurta cy
dakTopu agxepeHumje henujckor auga rrbmea, NpoayKum-
ja KepaTuHasa/npoTeasa, cekpeuuja cyndputa (cyndutHa
nymna), Kao u nocegoBakbe MMYHOMOAYNATOPHUX KOMMO-
HeHTU henujckor 3uga (MaHaHw).

MwukonoLllka gujarHocTMKa Mma npecygHu 3Hadvaj, jep ce
300r HecneundUuyHe KIMHWYKE CrvKe MOXe NnyTatu y au-
jarHosun. KoxxHa npomeHa, npe y3opkoBawa, He 6u Tpeba-
no pa Oyge TpeTupaHa HMKaKBMM KpemMama U pacTBopu-
ma. OBu4HO ce yanma CTpyroTvHa, a y criyyajy nocrojama
Be3uKyna u/wnu nyctyna cagpxaj tpeba ysetn Gpucom.
YKonuko je 3axsaheHa n HokaTHa nnoYa, y3mma ce CTpy-
roTMHa HokTa unm ce cede Behu geo npomeHe Hokta. O
Jena CTpyroTuHe npaBu ce AMPEKTaH MUKPOCKOMCKM npe-
napat ca gogatkom 10% KOH. MNpenapat ce 3arpeBa ga
O JoLwwno 4o Npogopa peareHca y kepaTuH U borber npo-
cBeT/baBawa Matepujana. [lokas rmbUBUYHNX enemMeHaTa
Y Y30pKYy MOXe Ce BPLUUTU U A04ATKOM (oryOpeCLEHTHUX
60ja (bnaHkodop, kankodgnyop 6eno 6ojerse), Koje Hecne-
undmnyHo pearyjy ca nonucaxapuauma y henuvjckom 3ungy
rmbuBa u omoryhyjy yoyaBame ribMBMYHUX enemMeHara.

OnpekTM npenapatom Mory ce BUAETU apTpOCnope 1 ae-
noBu xmdoa, WTO AOKasyje NpUCYCTBO IMbuBa Y Y30pPKY U
notpedy 3a nevyereM aHTUMUKOTULIMMA, ann He 1 BpcTa
rriemea. OBa meToaa je 6p3a, jedpTuHa, [oOpa 3a CKPUHWHT,
a naxHo HeraTvBHW Hanasu cy y 5 0o 15%.

Kyntuauwmja ce Bpwm Ha nognorama Cabypo AeKCTpo3Hu
arap (COA), COA ca gpogatkoM aHTUBUOTMKA U akTUONOHA
n Oepmartocut Tect meagujym (O4TM). Kyntueaumja Tpa-

from person to person in locker rooms and public showers.
Humid environment, public baths, swimming pools, wear-
ing occlusive shoes, diabetes, compromised venous circu-
lation, injuries, microtrauma of the skin and nails, as well
as immunodeficient conditions may present a risk factor for
the onset of Tinea pedis.

If not treated appropriately, Tinea pedis can lead to sig-
nificant morbidity, including cellulitis, osteomyelitis, and
lymphangitis, especially in immunocompromised individu-
als. Chronic infections are more common.

The infection begins with arthrospore adhesion to kerati-
nocyte surface, followed by germination and production of
hyphas that grow and penetrate into the cells of the stra-
tum corneum. The volume and rate of fungi propagation
are highest on lesion periphery, i.e., at the site where they
are spreading to the healthy tissue.

The most important dermatophyte virulence factors are the
factors of adhesion of the fungal cell wall, the production
of keratinase/protease, the secretion of sulphite (sulphite
pump), as well as the possession of immunomodulatory
components of the cell wall (mannans).

Mycological diagnostics are crucial, since the non-specif-
ic clinical picture can mislead the diagnostic process. Be-
fore sampling, the skin change should not be treated with
any creams or solutions. The most common sample type
collected is scrapings, and in the case of vesicles and/or
pustules, their contents should be sampled with a swab. If
the nail plate is affected, nail scrapings are also taken, or
a larger section of the changed nail is excised. One part
of the scrapings is used to prepare a direct microscopic
preparation by adding 10% KOH. The preparation is heat-
ed to allow the reagent to penetrate into keratin and ensure
better light penetration through the material. The presence
of fungal elements in the sample can also be proven by the
addition of fluorescent dyes (blankophor, calcofluor-white
staining), which react non-specifically with polysaccha-
rides in the fungal cell wall and allow the visualisation of
fungal elements.

Direct preparation allows for arthrospores and parts of the
hyphae to be observed, which proves the presence of fungi
in the sample and the need for treatment with antimycotics,
but not the type of fungi. This method is fast, cheap, good
for screening, and false negative findings represent 5 to
15%.

Samples are plated on the Sabourad dextrose agar (SDA)
medium with added antibiotic and actidione, as well as on
the dermatophyte test medium (DTM). Culturing takes up
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je Bo 21 paH Ha Temnepatypu of 25 °C u npeacrtaerba
W paroe 3naTtaH cTaHgapA y AvjarHocTuum gepmatodua.
CeHsuTtuBHOCT KynTuBauuje je 25-80%, a kapga ce y3 Kyn-
TnBauujy kopucte IMIM ca KOH ceHautneHocT je 50-70%.

MeTone monekynapHe aujarHoctuke (PCR) npyxajy mo-
ryhHoCT Gpxxe geTekuvje n naeHtTudukaumje eTmonoLKor
Yy3pOYHUKa, a Yy MPUMeEHU je 1 naeHTudukaumja y3apodHu-
Ka ca KynType nyTeM MeTode MaceHe CneKTpomeTpuje
MALDI-TOF-MS, 4uja je npegHOCT npeuusHuja ngeHTu-
dukauuja.

Tepanuja Tinea pedis Mmoxe OUTKM NokanHa U CUCTEMCKA,
a y cnydajy baktepujcke cynepuH@eKkLmje n aHTMbumoTcKa.
JlokanHy vMmpasonu Kao LWTO Cy: KNOTPUMMa3sori, eKoHa-
30/, KETOKOHAa30r1, MMKOHAa30r1, M30KOHA30/11, TMOKOHAa30! 1
CYFKOHAa301 Cy ehmKacHMU NeKoBn ca BEOMa HUCKOM MHLM-
OEHLIOM HexerbeHux edekara.

JlokanHa npumeHa TepbuHaduHa M amoponduHa faje
Op>xe pesynTtaTe y nevewy Tinea pedis HEro TpeTMaH Kro-
Tpumasonom. [ogaBarwe NOKanHor KepaTtonutuka, Kao
LWITO je canuuuiHa KucenvHa, Moxe 6uTn og KOpucTu Koa
nauuwjeHata ca xunepkepato3om. Ynotpeba npodunak-
TUYKOr Mpaxa TonHadTata HakoH NnvBaka M Tylmpaka
KOpUCHa je Kop uHTepgurutanHor obnuka Tinea pedis.
YonwTeHo, nokanHu TpeTMaH Tpaje YeTnpu Hegerbe, nako
KOO Hekux nauujeHaTta gonasv Ao perpecuje npomeHa u
paHuje. TepbuHaduH 1% mMoxe aatn eprkacHe pesynrare
3a nHtepgurutanHy Tinea pedis HaKoH jeaHe Heperse. No-
HoBrbeHu [OMIT ctpyrotnHe ca KOH 1 mukonoLlka kyntypa
Tpeba ga fajy HeraTuBHe pesynTtaTe.

MaumjeHTU KOjn He pearyjy Ha nokanHu TpeTMaH 3axTeBa-
jy cuctemcky Tepanwujy. [NpOTOKONM CUCTEMCKOr Neyera

yKIbY4yjy:
* TepbuHaduH y aHeBHOj Jo3n og 250 mg TokoM aBe
Hederbe.

*  WtpakoHason y gosm og 200 mg ABa nyta AHEBHO TO-
KOM jeOHe Heferbe.

*  OnykoHason y gosun og 150 mg HegerbHO TOKOM [Be
[0 WeCT Heferba.

» [puseodynsuH, 3a ogpacne, y gHeBHoj go3m og 1000
mg rpu3eodynBuHa (MMKPO BENNYUHE) TOKOM YETUPU
0o ocaM Hegerba unu 750 mg rpuseodoynseuHa (yn-
TPaMUKPO BENNYMHE) TOKOM YETUPW A0 OCaM Heferba.
MehyTum, nocnegha onuuja moxe oUTH mamwe edu-
KacHa of octanux onuuja [2—4].

MoxerbHO je HacTaBUTU federe [0 ABe Hederbe Mo pe-
rpecuju NpomMeHa, ¢ TUM LUTO ce Nnopes nesuvje TpetTmpa u
oKomnuHa.

to 21 days at a temperature of 25 °C and is still the gold
standard in dermatophyte diagnostics. Culture sensitivity
is 25-80%, and 50-70% when using DMP with KOH for
culturing.

Molecular diagnostics methods (PCR) provide the possibil-
ity of quicker detection and identification of the etiological
causative agent. The mass spectrometry method of MAL-
DI-TOF-MS, which has the advantage of providing more
precise identification, is also in use for identifying causing
pathogens from a culture.

The treatment of Tinea pedis can be local and systemic,
and in the case of bacterial superinfection, it also includes
an antibiotic. Local imidazoles such as: clotrimazole,
econazole, ketoconazole, miconazole, tioconazole and
sulconazole are effective drugs with a very low side effects
incidence rate.

Local application of terbinafine and amorolfine yields faster
results in the treatment of Tinea pedis than clotrimazole
treatment. Adding a local keratolytic, such as salicylic acid,
may be useful in patients with hyperkeratosis. Prophylactic
use of tolnaftate powder after swimming and showering is
useful in the interdigital form of Tinea pedis. In general,
local treatment lasts four weeks, although changes recede
earlier in some patients. Terbinafine 1% can be efficient for
interdigital Tinea pedis after one week. Repeated DMP of
scrapings in KOH and mycological culture should return
negative results.

Patients who do not respond to local treatment require sys-

temic treatment. Systemic treatment protocols include:

» Terbinafine in a daily dose of 250 mg for two weeks.

* ltraconazole at a dose of 200 mg twice a day for a
week.

*  Fluconazole at a dose of 150 mg per week for two to
six weeks.

»  Griseofulvin, for adults, in a daily dose of 1000 mg gris-
eofulvin (micro size) for four to eight weeks or 750 mg
griseofulvin (ultra-micro size) for four to eight weeks.
However, the latter option may be less effective than
the other options [2—4].

Treatment should preferably be continued up to two weeks
after the changes recede, treating the tissue surrounding
the lesion together with the lesion.

In the presented case, possible risk factors were contin-
uous wearing of trainers and occasional swimming in the
pool. The presented clinical picture of Tinea pedis may re-
semble psoriasis, atopic dermatitis, lychen ruber planus,
while the interdigital form may resemble interdigital candi-
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Y npukasaHom cnyyajy moryhu paktopu pusmka cy KOHTU-
HyVpaHO HOLLeH€e NaTuka 1 NOBPEMEHO Kynawe y 6aseHy.
MpukasaHa knNuHu4ka cnuka Tinea pedis MoXe NUYNTU Ha
ncopwjasy, aTonujcku gepmartutuc, lihen ruber planus, ook
nHTepgurmTanHa gopma moxe BUTU CAMYHa MHTEPAUrn-
TanHoj kKaHauawmjasn, kao n baktepujckom nHTepTpury. Mo-
Xaa je 36or Tora oBa KnvMHU4YKa dpopma ocTana Henpeno-
3HaTa o[} cTpaHe opauvHvpajyher nekapa, na caMMm TUM U
HeaZiekBaTHO IeyeHa.

[dnpekTaH MMKPOCKOMNCKM NpenapaTt CTpyroTuHe ca goaat-
kom 10% KOH nokasao je npucycTBo apTpocnopa u dpar-
MeHaTa MULIENCKUX BnakaHa, LUTO je BaXaH OWjarHOCTUYKM
KpUTEPUWjyM 3a TbMBUYHY eTnonorujy. MykonoLika KynTy-
pa je noTBpamMna pact gepmatoduTa. VgeHTudukaumja
aepmaTtoduTa M3BpLUEHA j€ HA OCHOBY MMWKPOCKOMCKMX U
MaKpPOCKOMCKNX KyNTYpPErnHMUX KapakTepucTuka n3onoBaHe
NrnecHW, Kao 1 NyTeM MeTode MaceHe CnekTpooTOMETPU-
je (MALDI-TOF-MS). Mukpockoncku ca Kyntype cy BuhjeHe
OpojHe MakpoKoHMAMje rmaTkux 3ugoBa ca 6pojem henwvja
of Ase 4o NeT U oAcycTBOM MUKpoKoHuauja. Makpockon-
CKe Y MUKPOCKOMCKE KapaKTepucTuke KynType uwne cy y
npwvnor Epidermophyton floccosum. 36or moryhHocTu npe-
unsHuje naeHtudpukaumje, MALDI-TOF metogom maceHe
crnekTpomeTpuje notepheH je Epidermophyton floccosum.

Epidermophyton floccosum je aHTponocdunHa gepmaro-
huTHa rrbmBa Koja He n3asnea Behe 3anarbewe N NHek-
uuje umajy XpoHu4aH ToK. YBUOOM Yy roavllihe nsBellTaje
Opnceka 3a MuKonorvjy u napasutonorujy y gecerorogu-
wHem nepuogy (2014-2023) oo caga cy n3onoBaHa camo
yeTupwm nsonata Epidermophyton floccosum.

Y uctpaxmawy enugemuvosniorvje gepmatogurosa y Jlo-
3aHu (LBajuapcka) 3a nepuog og 2001. go 2018, Bontems
n cap. (2020) cy 3akrby4mnu ga ce npesarneHumja aHTpo-
nounHUx gepmMmartouta 3Ha4ajHO NPoOMeHMnNa o rnoveT-
ka 20. Beka.

T. rubrum, koju je npsu nyt onucaH 1910. rognHe (kao
Epidermophyton rubrum), pa3suo ce y [pyroj NOnoBu-
HW OBOI Beka M NocTao AOMMHAHTHA BPCTa Koja mn3asvea
aepmatodutody. C gpyre cTpaHe, aHTponoguiHe BpcTe
M. audouinii, E. floccosum v T. schoenleinii bune cy rnas-
H1 gepmatodutn y 19. n paHom 20. Beky, anu je wuxosa
y4ecTanocT 3HaTHO onarna. TokoMm we3gecetux roguHa 20.
Beka E. floccosum je 4nHno 17% wnsonoBaHux gepmarto-
duTa, OOK je ydyecTanocT oBe BpcTe caga mMawa of 0,5%
y Jlozanum [3].

Zamani S. n cap. (2016) y neToroauLls0j peTpoCneKkTuB-
HOj CTyaAMjU Koja je npaTuna enuaemuoriollke TpeHaoBe
aepmatoduTose y TexepaHy, yTBpAUNK cy Aa je Hajuyelhe

diasis, as well as bacterial intertrigo. Perhaps that is why
this clinical form was not recognized by the attending phy-
sician and was, therefore, inadequately treated.

A direct microscopic preparation of scrapings with 10%
KOH showed the presence of arthrospores and fragments
of micellar fibres, which is an important diagnostic criterion
for fungal aetiology. The mycological culture confirmed the
growth of dermatophytes. Dermatophytes were identified
based on microscopic and macroscopic characteristics of
the isolated fungus culture, as well as using mass spec-
trophotometry (MALDI-TOF-MS). Microscopic observation
of the culture revealed numerous smooth-walled macroco-
nidia with two to five cells and lacking microconidia. Macro-
scopic and microscopic characteristics of the culture spoke
in favour of Epidermophyton floccosum. For more precise
identification, the MALDI-TOF method of mass spectrome-
try was used to confirm Epidermophyton floccosum.

Epidermophyton floccosum is an anthropophilic derma-
tophytic fungus that does not cause major inflammation,
causing infections of chronic nature. By examining the an-
nual reports of the Department of Mycology and Parasi-
tology over a ten-year period (2014—-2023), it can be seen
that there were only four cases where Epidermophyton
floccosum was isolated.

In a study looking into dermatophytosis epidemiology in
Lausanne, Switzerland for the period from 2001 to 2018,
Bontems et al. (2020) concluded that the prevalence of
anthropophilic dermatophytes has changed significantly
since the beginning of the 20th century.

T. rubrum, first described in 1910 (under the name of Epi-
dermophyton rubrum), expanded in the second half of this
century, becoming the dominant species causing dermato-
phytoses. On the other hand, the anthropophilic species M.
audouinii, E. floccosum and T. schoenleinii were the most
common dermatophytes in the 19th and early 20th centu-
ry, but their prevalence has decreased drastically. In the
1960ies, E. floccosum accounted for 17% of isolated der-
matophytes, whereas the current incidence of this species
is less than 0.5% in Lausanne [3].

Zamani S. et al. (2016) followed epidemiological trends
of dermatophytoses in Tehran in a five-year retrospective
study, which found that the most commonly infected group
was the 30-39 age group, that men were affected more
frequently, that the most commonly seen presentation was
Tinea pedis, with Epidermophyton floccosum as the most
common causative pathogen with 31% [4].

It was previously predominantly believed that Epidermo-
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WHMuupaHa rpyna ctapocHe gobu 30-39 rogmHa, ga
cy yewhe obonene ocobe MyLiKor nona, Aa je Hajyewnha
Tinea pedis v pna je Epidermophyton floccosum Haj3acTy-
nrbeHuju areHc ca 31% [4].

[o capa je Bnagano muwrbewe ga Epidermophyton He
Hanaga anaky. MehyTum, y HOBWjoj nuTepaTypu Hanasumo
nogatke ga E. floccosum poBoan oo nepdopaumje anake
n knuHnuke cnuke Tinea capitis. Nikpoor n cap. npujasu-
nn cy cryvaj gesetorogullner gevaka y jy>xkHom WpaHy
Ca BULLECTPYKMM epUTEMATO3HMM MPCTEHACTMM fe3njama
Koxe rnaee. 'ybutak koce je 1o nsaseaH E. floccosum [5].
Takohe, Chandra v cap. (2021) npukasyjy cny4aj netHae-
cToroguwhse Aesojunue rae je E. floccosum cnoMeHyT kao
mMoryhu y3pouHuk Tinea capitis [6].

3akrby4ak

MpukasaH je cnyyaj Tinea pedis kon naunjeHTa cTapocTu
43 roguvHe, 4mju je y3podHuK Epidermophyton floccosum.
Howerne natvka n noBpemeHn 6opaeak Ha 6aseHy cy Mo-
ryhn daktopu pusmka. YmweHuua ga cy Terobe nauujeH-
Ta Tpajane CKopo ABe rogvHe v Aa nauujeHT Huje nedveH
aHTVMUKOTULMMA YKadyje Aa MUKOMOLIKa eTnororuja Huje
pasmaTpaHa u ga ce nyTano y nocrasibaky AnjarHose.

Pasnuunte knuHuyke maHndectaumje Tinea pedis ykasyjy
Ha noTpeby ynyhuBara nauunjeHTa Ha MUKOMOLLKN Npernes
kako 6u ce noTBpaMna rbUBMYHA eTMorornja GonecTu u
©naroBpeMeHo OTMNo4Yerno ca TepanvjoM aHTUMUKOTULIMMA.

[ONpekTHMM MUKPOCKOMCKMM npenapatom ce notephyje
NPUCYCTBO TBUBUYHUX enemMeHarta y CTPYroTMHu, anu OH
MOXe BUTU 1 HeratuBaH 360r pas3nUuUTMX akTopa, Tako
[a je MVKOMoLLKa KynTypa v farbe 3nartaH ctaHgapa y av-
jarHocTuum gepmatodumTtosa. Hegoctatak metofe Kyntype
je ayr nepuopg nHKybauuje y Tpajarwy ABe 0O TPU Heaerse.

CaBpemeHe TexHuKe MoneKkynapHe aujarHocTuke, mefny
kojuma je PCR vmajy npegHocT y 6pxxem nocrasrbary Au-
jarHose rreMBUYHe UHpeKLMje, Yume je ckpaheHo Bpeme
3a OTnoYvHarwe Tepanuje aHTUMUKOTMLUMA U KOHa4yHO
nsneyeme.

Pa3Boj n npumeHa MALDI-TOF-MS metoze y anjarHocTu-
UM rbmBUYHUX oborbera npyxa MoryhHoOCT npeumsHuje
naeHTudrkaumje.

Tinea pedis onoHalla MHore gepmartoroLlke 6onectu cTo-
nana, 0K je UICTOBPeMEHO BaxaH pesepBoap Agepmartodu-
Ta 3a gpyre genose Tena, Te Moxe Aosectu n oo Tinea
mannum, Tinea inguinalis v Tinea unguium [7, 8].

phyton did not affect hair. However, in recent literature we
find information that E. floccosum leads to hair perforation
and clinical presentation of Tinea capitis. Nikpoor et al. re-
ported a case of a nine-year-old boy in Southern Iran with
multiple erythematous ring-shaped lesions on his scalp.
The hair loss was caused by E. floccosum [5]. In addition,
Chandra et al. (2021) presented a case of a fifteen-year-
old girl in which E. floccosum was mentioned as the possi-
ble causative agent of Tinea capitis [6].

Conclusion

A case of Tinea pedis in a 43-year-old patient is present-
ed, caused by Epidermophyton floccosum. Possible risk
factors included wearing trainers and spending time at
a swimming pool. The fact that the symptoms had been
present for almost two years and that the patient had not
been treated with antimycotics indicate that a mycological
aetiology had not been considered and that the diagnostic
procedure was misled.

Different clinical presentations of Tinea pedis indicate that
patients need to be referred for mycological examination
so as to confirm a fungal aetiology and start antimycotic
treatment in due time.

Direct microscopic observation of the preparation confirms
the presence of fungal elements in the scrapings, but the
result could also come back negative due to several fac-
tors, meaning that the mycological culture remains the gold
standard in dermatophytoses diagnostics. A drawback of
the culturing method lies in its long duration of two to three
weeks.

Contemporary molecular diagnostic techniques, including
PCR, have the advantage of providing the fungal infection
diagnosis faster, which shortens the time to the beginning
of treatment with antimycotics and final recovery.

The development and application of MALDI-TOF-MS tech-
nique in the diagnostics of fungal diseases provides for a
more precise identification.

Tinea pedis can mimic many dermatological diseases of
the foot, while remaining an important dermatophyte res-
ervoir for other body parts, possibly leading to Tinea man-
num, Tinea inguinalis and Tinea unguium [7, 8].

Tinea pedis, particularly in immunodeficient patients, can
lead to serious complications such as lymphangite, cellu-
lite, Majocchi granuloma, bacterial superinfection, Tinea
incognito etc [9].
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Tinea pedis, nocebHo kog nmyHogedmumnjeHTHMX naumje- Early detection and treatment of the affected patients,

HaTa Moxe AaTtu 03burbHe kKoMnnukauumje nonyT numdaH- cleaning and disinfection of showers and swimming pools,

ruta, uenynuTa, Majocchi rpaHynoma, 6aktepujcke cynep- changing habits related to footwear and socks, regular foot

nHdekumje, Tinea incognito ntg. [9]. hygiene and use of a local antifungal powder are all mea-
sures to reduce the risk for the development and spread of

PaHo oTKkpuBake M neyerse obonenux, npawe n gesvH- this dermatophytosis.

dekumja Tyw kabuHa n 6aseHa, Merare HaBMka Be3aHUX

3a obyhy n Yyapane, peoBHa XurvjeHa ctonana u ynortpe-

6a nokanHor aHTUdYyHranHor npaxa 3a cronana cnagajy

y Mepe 3a CMaker-e pu3rka 3a HacTaHak 1 LUnMpere oBe

aepmarogurose.
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