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Aspporoduries =
> Zuxv/c')tspn HopdnR LUKNTLACEWV

Metakivnon mAnbuouwv
KALLOTIKEG KOl KOLVWVLKOOLKOVOULKEC ALANOLYEC
AAOYLOTN XPNON TOTIKWY QVTLUUKNTIKWY PapLOKWY

!

AU¢non emimtwong MoyKoopLlwe: 20-25% mAnBuopou
(Havlickova 2008 Mycoses, Zhan 2016 Mycopathologia)

Global and Multi-National Burden of Fungal Diseases - Estimate Precislon

I Bongomin, § Gago, RO Oladele & DW Denning
J Fungi 2017, 9(4), 87 J \
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» Inupavtikn YuxoAoyikn emBapuvon

» YYnAn olkovouLKN eEMLBapuvon

v’ Itoxeupévn Beparmela
>800.000.000 slétog ugionalAnatysis 0 By Type

+ Prescribed

( Be ne d | Ct 2 0 1 8 C / I n. l n f ec t. D I S. ) :I ::::::E:::(CJTL?:T: i;:fll: : ) /_ CAGR = + Qver-The-Counter
\\ Middle East, and Africa (MEA) y 4:73%
v Yrotipnon mpoaypatikov KOOTouG = U500 il n 207 By Route Of Administration
(Fiammenghi 2015 Farmeconomia) P 6y Distribution Channel § 1D STt Bl by L
/ z UVO)\.LK(') K(’) GTOC ' . A ° II II II By Product Type

+ Anti-Infective

2023: 8,8 610. S -

« Steroids

2032: 13,4 510. $ (CAGR 4,7%)
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Editorial

Antifungal resistance in dermatophytes: Emerging problem and
challenge for the medical community

Avalitnon otn pBdon dedopévwy PubMed
ME Tov Opo "dermatophyte” ka1 "resistance™

2019-2024
Taxeia avénon
nepypadng
gpdaviong
OLVTOXNAG




Tang 2024 Fungal Diversity

SepuorodbuTiny
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Anthropophilic

High inflammatory Low inflammatory



ArtioloyLkol mopady

/
MetafaAAOpEVN KATAVOUA

AnpoypaPLKEC KOl KOLVWVLIKOOLKOVOULKEC XAAOYEC
Tpomog {wng
Metavaotevon
KAtpotikn) aAAayn

AANAeTtibpaon avlpwnwv-(wwV (Katolkidlwv, apuac KoL aypLwv)
(Segal and Elad 2021 Front Microbiol.)

1900 2000 2018
* Bopela/Autikr) Eupwrn * Eupwrn, HMA, NA Acia.  * NMaykoouiwg * T. indotineae

% Tinea capitis T. rubrum T. rubrum (avroxr otnv tepprvadivn,
M. audouinii kat T. schoenleinii * AuTikn Acla Taxeio e§AMAwGoN, MAyKOCHLOL
+» Tinea pedis kal tinea corporis E. floccosum KOTQLVOT))
T. mentagrophytes * AdppLki
T. violaceum
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H antapyxn (2018): T. interdigitale
Mycoses ... oo MeAETN 3 KEVTPWV

ORIGINAL ARTICLE

High terbinafine resistance in Trichophyton interdigitale y 20/ 63 (32%) OTE)\éXl']
isolates in Delhi, India harbouring mutations in the squalene aVBEKTlK(l GTNV TEPUTT lVad) i\ln

epoxidase gene

Ashutosh Singh, Aradhana Masih, Ananta Khurana, Pradeep Kumar Singh, Meenakshi Gupta, ( M I CS 4—23 2 l I Ig/L)

Ferry Hagen, Jacques F. Meis, Anuradha Chowdhary 24

irst published: 25 March 2018 | _https://doi.ore/10.1111/myc.12772 | Citations: 251 ® 8/20 (40%) tinea Cruris
7/20 (35%) tinea corporis

“Tinea has become an Indian Frankenstein’s monster...”
(Verma 2018 Lancet Infect Dis.)

Evupceia dtaBeoipotnta kat aAoylotn xpnon KN ocuvtoyoypodou HEVWV
TOTIKWV OTEPOELOWV TIOU CUXVA TLEPLEXOUV TTOAAOTAOUC OVTIMUKNTLKOUC

napdvovreq (Verma 2018 Lancet Infect Dis., Bishnoi 2018 Lancet Infect Dis.)



T. indotineoe - Tafwopuko debate.
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2tn ouvexewa (2018): T. mentagrophytes ITS genotype VIII

Received: 19 November 2018 Revised: 9 December 2018 Accepted: 12 December 2018
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TS rDNA
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ORIGINAL ARTICLE WILEY LRSS

The current Indian epidemic of superficial dermatophytosis due
to Trichophyton mentagrophytes—A molecular study

Pietro Nenoff' @ | Shyam B.Verma? | Resham Vasani® | Anke Burmester® |
Uta-Christina Hipler® | Franziska Wittig! | Constanze Kriiger! | Kolja Nenoff! |
Cornelia Wiegand® | Abir Saraswat® | Rengarajan Madhu® | Saumya Panda’ |

Aduvauia
oéLomotng
Towtonoinong
HLE CUMBATIKEG

pnebodouc

Anupam Das’ | MahendraKura® | AkshayJain’ | Daniela Koch® | Yvonne Griser®® |
Silke Uhrlag!

fovoTtUTNoN AVOEKTIKWY GTNV
tepunivadivn IVOLKWV KALVIKWVY

OTEAEXWV TTOV €LYV TAUTOMOLNOEL | L ity

apXka wc T. interdigitale 4 .

‘ / £ Trichophyton mentagropytes

‘ ITS genotype III>
T. mentagrophytes T. mentagrophytes VI ' [ s T
re rn———— . A

et 01
| ot 2oty WL 1 kg " .
i iy Trichanhuton mentaaronutes

\ s
\ Case Reports > Emerg Infect Dis. 2024 Apr;30(4):807-809. doi: 10.3201/eid3004.240115.
o » P Epub 2024 Mar 4.
i I J
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4 I' N Potential Sexual Transmission of Antifungal-
\\ ,1 | Resistant Trichophyton indotineae

2

s AVTOXﬁ thV Stephanie Spivack, Jeremy A W Gold, Shawn R Lockhart, Priyanka Anand, Laura A S Quilter,

J , Dallas J Smith, Briana Bowen, Jane M Gould, Ahmed Eltokhy, Ahmed Gamal, Mauricio Retuerto,
A TGPI—UTWUd)Wn Thomas S McCormick, Mahmoud A Ghannoum i
- agievee . J
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T. indotineoe - Tofwopuko debate
T
-
2tn cuvéxewa (2018): T. mentagrophytes ITS genotype VIII

KatateOelpevec otn GenBank aAARAOUXLEC OVILOTOLYEC LE AUTEC TOU
T. mentagrophytes yovotumnou VIl o€ oteAexn mou anopovwOnkav
XPOvLa IIpLV TNV nepypadn tnc emdnuiag otnv Ivdia

Avotpoalia, 2007

J Clin Microbiol. 2008 Apr;46(4):1192-9. doi: 10.1128/JCM.02235-07. Epub 2008 Jan 30.

Ivéoc aacBevnc, 2004

> Ninon Ishinkin Gakkai Zasshi. 2008:49(4):311-8. doi: 103314/jmm49.311.

apid identification and differentiation of
richophyton species, based on sequence

Different genes can result in different phylogenetic

relationships in trichophyton species

spacer regions, by rolling-circle amplification

Masako Kawasaki ", Kazushi Anzawa, Asako Wakasa, Kiminobu Takeda, Hiroshi Tanabe, : ‘ , ‘ , o
Fanrong Kong ', Zhongsheng Tong, Xiaoyou Chen, Tania Sorrell, Bin Wang, Qixuan Wu, David Ellis,

Takashi Mochizuki, Hiroshi Ishizaki, Basavaraj M Hemashettar



T. indotineoe - Tofwopko debate.

Enti tou mapovtog (2020): T. indotineae

Mycopathologia 2020 Dec;185(6):947-958 \
hutps://doi.org/10.1007/511046-020-00435-8

Ae dikalloAoyeital n KaTaxwenon tov
WG VEO £160¢

Trichophyton indotineae sp. nov.: A New Highly
Terbinafine-Resistant Anthropophilic Dermatophyte Species

Rui Kano * Utako Kimura *+ Maki Kakurai * Junichiro Hiruma *

Hiroshi Kamata - Yasushi Suga + Kazutoshi Harada

Fig. 1 Colonies of NUBS19006 were flat, white in color, with a suede-like surface, (a) and yellowish to brown reverse pigment (b) on
SDA at 24C for 2 weeks



Enti tou mapovtog (2021): T. indotineae

Mycopathologia (2021) 186:315-326

il e ol Tonwv 142 KAWVIKWV OTEAEXWV
SLapopPETIKNG YEWYPADLKAG TPOEAELUONC
1

AAANAoUXLoN TTOAAQTTAWY YEVETIKWV

Virulent, Multiresistant Genotype 7. indotineae

T. interdigitale

Europe, East Asia ' T. mentagrophytes
A

HiE mentagrophytes

Europe, East Asia

B
Global T. interdigitale

T. interdigitale

Europe T. mentagrophytes

C A
T. indotineae

352823 sqnonaas

T. indotineae

South Asia T. indotineae

GERBIOIRBENERIFAEAZSeuw0 oSS

LENLEQBRORENRARRL2BAGARAIE"




TV OpLate.—

2T0 HEAAOV: ?

> Indian J Dermatol Venereol Leprol. 2025 Mar-Apr;91(2):277-280. doi: 10.25259/1JDVL_1793_2024.

> IntJ Dermatol. 2025 Feb;64(2):456. doi: 10.1111/ijd.17629. Epub 2024 Dec 30.
'"Trichophyton indotineae' is an inaccurate and

pejorative term Geographical stigma in dermatology: rethinking the

naming of Trichophyton indotineae

Shyam B Verma !, Ananta Khurana 2, Philipp P Bosshard 3, Alexandra Kargl #, Archana Singal *,
Abir Saraswat ¢, Emanuella Guenova /, Martin Schaller £, Saumya Panda 9,

Ali Rezaei-Matehkolaei 12, Ditte Marie L Saunte ', Kabir Sardana 2, Ramesh M Bhat 2,

Alireza Firooz 3, Esther Klonowski '*, Koushal Verma 1, Manjunath Shenoy ', Rajeev Sharma
K A Seetharam '8, Silke UhrlaR '*, Annette Kolb-Maurer ¥, Markus Vincent Starink 2¢,
Mohammed Saiful Islam Bhuiyan 2!, Nayani Priyangika Madarasingha 22, Arun Joshi 23,

Sidra Saleem Khan 2%, Jacek C Szepietowski 23 Uwe Wollina 26, Resham Vasani 27,

Monisha Madhumita 28, Bhartendu Mehta 22, Valeska Padovese 3, Sudip Parajuli gl

Conor Lamey ! 2, Benjamin S Daniel ! 3

17

Daniela Vanousova 2, Pietro Nenoff ™

While India and increasingly many other nations across thel In conclusion, we would like to respectfully question the
world grapple with the rise in recalcitrant dermatophytic) somewhat hurried and inappropriate choice of the suffix
skin infections'”. another pressing concern that has risen jndofineae’ in describing this new species, especially as (1)
out of this situation is the inappropriate naming of thelits origin is not clearly known yet, (2) it is now clear that
novel species as Trichophyion (TI.) indotineae. The region- it existed in several other countries before it came into the
specific nomenclature prejudicially impacts the perceptions spotlight as the causative agent of treatment recalcitrant
of clinicians and public alike, ignoring the exhortations of dermatophytoses in India”? and (3) it has now been
World Health Organisation (WHO). American Society of documented in over 40 countries, where in every case it is
Microbiology and others.* not certain that the pri infection originated in India.

«Tetolot vnotiuntikoi opot da mpemel va amodappuvovral. Avtidstwe Va mpEmel va
Xphotuomnotlouvtal opot tov da evduypauuilovral KAAUTEPA UE TIC QPXES THE ETLOTNUOVIKAG
oudbetepotntac kat dikatoovvng, evw mapaAAnAa da npowdouv tnv akplBn ko auepoAnmtn
ETTLKOLVWVIO EVTOC TNG MTAYKOOULOG ETTLOTNUOVIKNG KOWVOTNTOG. »



T. indotineoe - Tofwopuko debate
/
Kowvn ovopatoAoyia: yiati pac adopa?

Review > Mycoses. 2019 Jan;62(1):6-10. doi: 10.1111/myc.12848. Epub 2018 Oct 1. Review > Mycoses. 2019 Jan;62(1):11-15. doi: 10.1111/myc.12865. Epub 2018 Nov 15.

A clarion call for preventing taxonomical errors of = =Perspectives on misidentification of Trichophyton
dermatophytes using the example of the novel interdigitale/Trichophyton mentagrophytes using

Trichophyton mentagrophytes genotype VIII internal transcribed spacer region sequencing:

uniformly isolated in the Indian epidemic of Urgent need to update the sequence database
superficial dermatophytosis

Anuradha Chowdhary £, Ashutosh Singh £, Pradeep K Singh !, Ananta Khurana 2,
Pietro Nenoff *, Shyam B Verma 2, Silke UhrlaB 1, Anke Burmester *, Yvonne Graser * Jacques F Meis 14

Y

AvAykn eMKolponoinong Twv BAacewv avolytng tpoocfaocnc



Table 1. Systemic treatment for dermatophyte infections (summary).

First line

Alternative

Terbinafine 250 mg/day for 2 weeks

finea pecis(dry type) Itraconazole 200-400 mg/day for 1 week

Fluconazole 6 mg/kg/week for 4-6 weeks

Terbinafine 250 mg/day for 1 week

earonpors fpdensiv) Itraconazole 200 mg/day for 1 week

Fluconazole 150-200 mg/week for 2-4 weeks

Terbinafine 250 mg/day for 12 weeks (toe nails)
or 6 weeks (fingernails)

Itraconazole 200 mg bid for 1 week /month for
3 months (toe nails) or 2 months (finger nails)

Onychomycosis due to
dermatophytes *

Fluconazole 150-200 mg/week for 6-9 months
(toe nails) or 3-4 months (finger nails)

Terbinafine 125 mg (<25 kg), 187.5 mg (25-35 kg)
or 250 mg (>35 kg) daily for 3-4 weeks

Mainly Trichophyton infections

Griseofulvin 1015 mg/kg/day for 6-8 weeks
Mainly Microsporum infections

Tinea capitis (children)

Itraconazole
5 mg/kg/day (maximum 500 mg) x 4-8 weeks

* In extensive infections, including those involving the nail matrix combination with an oral and topical antifungal,
e.g., amorolfine or ciclopirox, is useful. This may have to be combined with surgical removal e.g,, after 40% urea or

Jaser ablation—but there are few clinical trials.

Hay 2018 JoF

intraconazole, ,
ketoconazole, posaconazole

,fluconazole,

* Echinocandins: caspofungin,
‘micafungin, anidulafungin

Inhibit synthesis of  Forms aggregates with

v ergosterol by blocking  ergosterol, leading to
Inhibit synthesi
{

sofergosterol  squalene epoxidase pores and leakage
fl

Z

Cell wall: {
jlucan, chitin =}

Membrane{ (A=

DNA
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Inhibition of glucan synthesis

f(1,3)-D-glucan
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g ||

Protein synthesis

mRNA
Nucleus —

('7
7
T Convertion to 5-fluorouracil fungi,
which is incorporated into RNA instead of uracil,

synthase

Inhibition of
protein synthesis

=== leading to defective protein synthesis ¢==

Squalene

|

Allylamines —>l
Teppruvadivn

HO
Lanosterol

Azoles i 1
ItpakovaoAn

Squalene epoxidase (ERG1)

C14-a demethylase (ERG11)




EvaioBnoia otnv
teppnvadivn ko
otL¢ alOAeg

23%

Tautoxpovn
ovtoxn otnv
teppruivadivn
Ko og 21
ol{OAEG

51%

ORIGINAL ARTICLE = WILEY

Alarming India-wide phenomenon of antifungal resistance in
dermatophytes: A multicentre study
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T. indotineae - Avroyf) oic Bspameies 17 ypoups
,,

MapAyovTEC MOV TPOAYOUV TNV AVTOXA
Drivers of Resistance

v'§ Overuse of topical antifungal creams/steroids

UII Lack of clinical concern (ie, "It's just ringworm.")

Failure to test to establish a fungal etiology

L 9
4
R ! Easy spread from person-to-person

‘ Failure to perform susceptibility testing for cases that don't
"9 respond to treatment




3. Overexpression of chaperones

Overexpresson

Martinez-Rossi 2021 JoF

4. Target mutation

\ Leui9iPhe

> Leu39iSer
sqle | Phe397Leu
His440Tyr

S. Biofilm formation

Saunte 2019 AAC

0009090090000 00 00

i i

Cytoplasm
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MaykoopLa KATAVOUN GE GUVIOMO XPOVLIKO dtaotnua

2018-2020 2018-2024

B Isolates confirmed

11

s> o

=

§2021-2024 -
- 30 gruTAgov xwpsq navKoou G

L1

-—;&.g -
“The tip of the iceberg?” "

(Nenoff 2020 JoF)




priyopn Stacmopd EVIOC TNG XWPOLC

Hvwpévo BaciAeio 2017-2024

ﬁ&?’%ﬁ% v Pre-2021 2021-2022 2023-2024 Zuxvétnta anopdvwong
B Not reported 3007 17% 74% 87% 113% 51% 129% [38.1%
1-5
6-10
w 2504 o oOther
H %é_%g E B Trichophyton indotineae
B 21-25 + 200
> My 0 =
Y 0 150 1 1
M : =, -
. gl00 o
z 196 145
SD 116 o 126
L J L/ 0
Abdolrasouli 2025 Emerg Infect Dis. 2018 2019 2020 2021 2022 2023 2024
D16-20 DITOLVYPOL@ DOUOCULO 0 We describe 157 cases of Trichophyton indotineae infec-

tion in the United Kingdom, mostly in patients linked to
southern Asia. T. indotineae is spreading in the United
Kingdom and accounts for 38% of dermatophyte isolates
! UZ24: Kataypadgn KPOUGHC C referred to the UK National Mycology Reference Labo-
ratory. Clinicians should suspect T indotineae in tinea
COrporis cases.



T. indotineae - Toyeio e€miwon

Mola n eEmdONULOAOYLKN ELKOVA OTN XWEO LLOC?

F 1 .
ﬂg Joumal of 2021; 7: 419

Article

Molecular Epidemiology and Antifungal Susceptibility of

Trichophyton Isolates in Greece: Emergence of
Terbinafine-Resistant Trichophyton mentagrophytes Type VIII
Locally and Globally

Maria Siopi 1, Ioanna Efstathiou !, Konstantinos Theodoropoulos 2, Spyros Pournaras ! and
Joseph Meletiadis 1

2018 (M.r.N. «ATTtiKOV»)
Mpwtn neplypadn meplotatikwyv deppatodutiog ano 7. indotineae
ne povoturiiky (EUCAST MICs 0,25-8 mg/L) kat
noplakn avroxn (SQLE Phe397Leu/Leu393Ser) otnv tepunwvadivn



Artopovwon (%)

T. indotineoe - Toygio e€dmlwo

Mola n eEmdONULOAOYLKN ELKOVA OTN XWEO LLOC?

10° MANEAAHNIO

VAl |[EYNEAPIO
EAAHNIKHX ETAIPEIAX
IATPIKHZ MYKHTOAOTIAX

EA 4. ENIKAIPOMNOIHIH THX ENIAHMIOAOTIAZ TON AEPMATOQ®YTIQN AMNO
Trichophyton spp.: ANHIYXHTIKH AY=HZIH TON ACIMQZEQN ANO T. tonsurans KAl
ANGEKTIKO ITHN TEPMNINA®INH T. indotineae

M. Ziomm 2, M.-A. Kavtidevou 2, I-X. Birrtahwwtng 2, K. Osodwpomnoulog 3,

. Noupvapag ', I. MeAetadng !

M.I.N. «ATTIKOV»
Karavopr Trichophyton spp.

T. indotineae: 6% vs 22% vs 15% (p 0,005)

o 3 8 8 &8 8

2010-2019

20202022 2023-2024
== [ orubrum wm T indolineae w1 lonsurans == 1 mterdigitale wem T mentagrophyles

EA 7. ANMOMONQZH KAI MPO®IA EYAIZOHIIAZ TOY Trichophyton indotineae IE
AZOENEIZ ME AEPMATOQYTIAZH

I Xapmavtidng ', M. Zuom 3, K. Osodwpidou ', ©. KoAwou ', 1. AavinA 4,

. MeAetadng ?, L. Mpnyopiou *, A. Z. Toakpn ', I. Bpuwvn '

«AvopEQG ZUYyypOG»
AnopovwBevea otehexn Trichophyton indotineae avd £1og

Pl

1

2023 Oct-24

/

| mhm _ == . =
2012 2019 2020 2021 2022




MewwpEvn emaypUTVNON YO THV aVayvweLon
TWV AVOEKTIKWYV T AVTLHUUKNTIKA deppoatodpuTiwv

> Emerg Infect Dis. 2024 Sep;30(9):1978-1980. doi: 10.3201/eid3009.240118.

Recognition of Antifungal-Resistant
Dermatophytosis by Infectious Diseases Specialists,

United States

eremy A W Gold, Kaitlin Benedict, Shawn R Lockhart, Caitlyn Lutfy, Meghan Lyman, Dallas J Smith,
Philip M Polgreen, Susan E Beekmann

Antifungal-resistant dermatophyte infections have re-
cently emerged as a global public health concern. A sur-
vey of US infectious diseases specialists found that only
65% had heard of this issue and just 39% knew how fo
obtain testing to determine resistance. Increased clini-
clan awareness and access to testing for antifungal-re-
sistant dermatophytosis are needed.




Taxonomy of the Trichophyton mentagrophytes/T.
interdigitale Species Complex Harboring the Highl
Virulent, Multiresistant Genotype 7. indotineae

Tinea faciei _;

Tinea capitis '

* Evtova pAeypovwdelc BAaBec R
EKTETOMLEVEC TLEPLOXEC AITOAETILONG

* Kvnopoc ko aiocbnpa kavoou

* Taxeia e€anmAwon o€ MOAAQAAEG OEOELC
(De Marco 2025 J Clin Med., Gupta 2024 Mycopathologia)

Gupta 2024 Expert Rev ‘merg Infect Dis.




T. indotineoe - Auorolio. oTn Sidyvwon
—————— T
J— BELPFEL
Evbeiéerc yia unoyia deppatodutiac amo T. indotineae

%

A long-lasting, relapsing, or recurrent itching dermatosis

Recent travel to a region with a high prevalence of T. indotineae infection or contact with a person who recently
traveled to an endemic area (e.g., Asian countries, especially South Asia)

Evidence of diffuse skin lesions suggestive of tinea corporis (mainly when affecting the lower part of the body) and/or
tinea cruris and/or (less commonly) tinea faciei

Prior culture identification of T. mentagrophytes or T. interdigitale in patients with compatible clinical findings and
medical history

Recalcitrant dermatophytosis with inadequate response to topical antifungals and/or to oral antifungal medications
(in particular oral terbinafine), used at standard doses and durations De Marco 2025 J Clin Med.

2 NMUOVTLKA N EMLKOVWVLA

TOU KALVIKOU HLE TO EPyQOTNPLO




Eival duvatn n tavtomnoinon Tov el6ouc He cUUBATIKEG peBOdoUG?

Ta £16n Tou ocupTAEypotoc mentagrophytes/interdigitale
£€Xouv nmapopola popdoloyia

AvckoAla a&lomiotne dtakpiong

Ynotipnon tng cuxvotntag anopovwong tov 7. indotineae



AN e ST aauEenainon”

Xoapoaktnplotika mov npodiaBstouv o€ T. indotineae

Yellow orange White cream

T. interdigitale T. mentagro, es 1. indotincae
Yellow brown S S S
Brown ochre 42 26 1
Pale brown 15
Yellow orange 26
White cream 1

S
4
Total Strains 64 48

X2 = 69.648, P <0.0001




Sabouraud glucose agar with gentamicin
and chloramphenicol



T. indotinene - Auoxolic oTny TawTonoinon
/

‘Exel 0€¢on n MALDI-ToF MS otnv aélomiotn tavtonoinon Tov eidouc?

Bruker Vitek® MS Autof ms1000

SheE-

v AwotiBeTat
otn BBAL0OAKN



T. indotineae - AumWhan

/
Mowa eival n o aftomotn pEBodoc yra akpBn tavtonoinon?

Amnopovwon
DNA

: AmtevOelac epappoyn o€ KALVIKA Selypota
: MoAumntAokotnta Kot VP NAG KOOTOC



T. indotineae - Auckolic oty TawToMOiNCN

-~ BELOFRL Q
Anoduyn ecpalpévnc eppnveioc dedopevwv aAAnAouxiong

Review > Mycoses. 2019 Jan;62(1):6-10. doi: 10.1111/myc.12848. Epub 2018 Oct 1.

A clarion call for preventing taxonomical errors of
dermatophytes using the example of the novel
Trichophyton mentagrophytes genotype VIII

uniformly isolated in the Indian epidemic of
superficial dermatophytosis

Pietro Nenoff £, Shyam B Verma 2, Silke UhrlaB , Anke Burmester 3, Yvonne Graser #

“We reiterate our call for standardization and the need for a
consensus wherein only certain strains with exact accession
numbers be used for identification of isolates.”




Azppardéduta - Avorolio otny aviyvevon avzoyic

Mopiakn avtoxn

AAAnAoUyxion DNA

AAAnAoUXLON

ACAGATGTCTTGTAATCCGGC
CGTTGGTGGCAT, AAG

361 DLSDTKLVLKQLSKFHWQRKSLISVINILAOSLYS13‘AGDPNLKVLQRGCFRYFQLGLI 420

361 DLSDTKLVLKQLSKFHWQRKSLISVINILAQSLYS1EPAGDPNLKVLQRGCFRYFQLGLI 420

AnevOeiac epappoyn o€ KALVIKA deiypata
: MoAuntAokotnta Kot VP NAG KOOTOC



Azppardéduta - Avorolio otny aviyvevon avoync
) S o )

Moplakn avaAuon
(melting curve analysis - DermaGenius® Resistance real-time PCR assay, PathoNostics)

SQLE petaAAagelc

Phe397Leu [ . b : dlapketa avaAvong 3h
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I ORIGINAL ARTICLE

Evaluation of Currently Available Laboratory Methods to

Detect Terbinafine Resistant Dermatophytes Including 93% Katnyop l.Kr'] ouv |J.¢ wvia (2 GT&AE'XI'] ME
a Gradient Strip for Terbinafine, EUCAST Microdilution 0 9 g
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Epoxidase Sequencing and Whole Genome Sequencing
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Mkpooapawwoelc o€ {wpno: EUCAST E.Def 11.0 (2021)

Journal ofb l Version 5.0, valid from 2024-12-02
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Multicentre validation of a EUCAST method for the antifungal
susceptibility testing of microconidia-forming dermatophytes

Maiken Cavling Arendrup (& *~*, Karin Meinike Jgrgensen’, Jesus Guinea (& “*, Katrien Lagrou®’,
Erja Chryssanthou®, Marie-Pierre Hayette®, Francesco Barchiesi'®*, Cornelia Lass-Florl?, Petr Hamal®?,
Eric Dannaoui“, Anuradha Chowdhary*® and Joseph Meletiadis () ¢

ltraconazole

Contents lists available at ScienceDirect c M I Terbinafine
Voriconazole
CLINICAL —

Clinical Microbiology and Infection MIcROBIOLOGY Amorolfin

ELSEVIER journal homepage: www.clinicalmicrobiologyandinfection.com FESCMID

Narrative review

How to: perform antifungal susceptibility testing of microconidia-
forming dermatophytes following the new reference EUCAST method
E.Def 11.0, exemplified by Trichophyton™

ltraconazole

1.2,3,* 5.6,7,
’

Maiken C. Arendrup , Gunnar Kahlmeter *, Jesus Guinea Terbinafine
Joseph Meletiadis * |, the Subcommittee on Antifungal Susceptibility Testing (AFST) of .
the ESCMID European Committee for Antimicrobial Susceptibility Testing (EUCAST) Voriconazole
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Reference Method for Broth Dilution
Antifungal Susceptibility Testing of
Filamentous Fungi



H pétunn MEBO0SOC HIKpOAPALWOEWV O€ {WMO arattel moAuntAokoug/
XPOVOBOPOUC XELPLOUOUG KOl ELOLKO EPYAOTNPLOKO EEOTIALOUO

AUGKOALQL OTNV EVOWUATWON OTNV KAONUEPLVA EPYAOTNPLOKI TIPAEN

=

\lcOnAlNA v AVIA
IVIEDOOOG OLaAOyNG

e~

y
.J
"J( frI)J LOLOLO
ELoOlywyn TOU EAEYXOU v aLoONGCLOG GTO OLVILLUKNTIKO
D€ TOKTLK rl )r Lo

4 r‘[fll) {)u tu)rl([| u)mr;llr\r;‘[l [rr;flrh”r[l‘ll

Ny e AN S , Ty — ‘
DTEAEXN ULE POLVOTUTIO LN-0ypLOU TUTIOU




Aepparéduta - Auckolio oty aviyvevon avroyic

Journal of

o=, | Sinicel Microbi r . ; A
I8, | Cinical Microbiology & Avamntuén n un Trichophyton ce RPMI ayoap +

Mycology | Full-Length Text

Development of an agar-based screening method for 2% VAU Kézn + XA(I.) paud)EVlKéAn 50 mg/L +
terbinafine, itraconazole, and amorolfine susceptibility testing

of Trichophyton spp. KU KAOE&Q[.[(GI] 300 mg/L -r (IJ('IPHGKO

Maria Siopi,’ loanna Efstathiou,’ Maiken C. Arendrup,*** Joseph Meletiadis'

* Evawwpnua: 0,5 McF

* JuvOnNKeg emwaong: 30°C, 5 NUEPEG

* Napapetpog Staxwplopou: 100% avaotoAn avantuéng

* JUYKEVTPWOELG avTlpuKnTikwy: ITC 1 mg/L, AMF 0,25 mg/L,
TRB 0,016 ko 0,125 mg/L
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Multicentre evaluation of a EUCAST agar-based  p945
screening method for terbinafine and itraconazole
susceptibility of Trichophyton spp.

K Joseph Meletiadis!, Marla Slopl!, Karin Meinike Jorgensen?, Pllar Escribano’, Heln
avantuin 3 van de Lee*, Jesus Guinea’, Jochem Bull', Nathalie Friberg®, Malken C. Arendrup®%’

HUS:

Radboud urmc el Micotadogy Laboeatory, "AMthor® Unberrsity Gavont ol Hosgital, Medhcal School, Nathonal atsd Eaostiion University of
Atham, Athens, Greece, nit of Nycokogy, Sateen Serum fnusiut, Copenhagen, Oenmark, 'Obrvcal Micr: m-ﬂkﬁvlm
sz Dsnanen, Mengutal e Universtario Geegorss Marwhon, Madrid, Sgan, “aboudun € ol
Nantbdum W2 el Dupartmmed of Medcal Mcrotiobgy, Aafbcad Uiverity Medical

"-- = Yotvvbon of mummmtn »«wm\mn—m rmn.t ESCM'D Global 2024

CONCLUSIONS

¥'The multicentre evaluation confirmed that the agar-screening method
was sensitive (97.4%) and specific (97.5%) for detecting terbinafine

OVATTTUENG

Ti non-W'
0,25 mg/L, 13935 0,06 mg/t

resistance in Trichophyton spp. and correctly identified itraconazole wild-

type strains as such.

¥ Further evaluation including itraconazole-resistant strains is warranted.
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Xpwpotopetplkn dokipacia Sensititre YeastOne®

> My . 2021 Jul;64(7):734-741. doi: 10.1111/myc. 13272, Epub 2021 May 18.

Avadopeg MIC/MEC (Uto SUTAALGLEG APALWOELG)
Sensititre YO vs CLSI M38-A2

>4

Comparison of the Sensititre YeastOne ® and CLSI
M38-A2 microdilution methods in determining the
activity of nine antifungal agents against
dermatophytes 3-4

o 7
Wengian Chang 1 ?, Fangfang Bao 2, Zhenzhen Wang
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i Tr, Tt, Tm 5 27HC Fones of inhibition
1om measurad
method®
Micro broth : A Tr, Tt. Tm_ Ef . 0 30%C 4.7 Zones of inhibition Disk diffusion results
dilution® . LG Mce 1dia’ measurad sinular fo muicrobroth
1=k dilution methods

ELT G K Tr, Tm Me 6 °C T2-120h  Terbinafine 100%: 1 greement for Tm
mhibation rest all 80%; evaluated with K
reading made at every
24 hour untl growth in
growth control
For fluconazo MICs obtained by the
mhibition and restall — pucrodilution method did
o |, measure zone not correlate disk diffusion

of dizmeter 2 a

MMicro broth Tr, Tt, Tm, Ef, % X Clotrimazole s Both methods detect T as a

dilution* N . mhibition and rest most potent antifungal

and dis S two 100% inhibition

diffasion® 1, measure zone of
diamater 2
Meéndez stal., Micro broth LW Tr, Tm, Mgz 46 5 % X 4 2 o imhibition 1 Agreement between E-test
0 dilution®, disk and measure zone of  and microbroth was 45.6%
diffasion’ diarneter 2 for F, 19.5% for I and
and E-Test%s for V but low comelation
Dogra 2019 Indian Dermatol Online J. with disk diffusion

El Alim 2017 Egyp J Hosp Med
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lDRIGINALARTICLE I O

Evaluation of Currently Available Laboratory Methods to
Detect Terbinafine Resistant Dermatophytes Including

a Gradient Strip for Terbinafine, EUCAST Microdilution
E.Def 11.0, a Commercial Real-Time PCR Assay, Squalene
Epox1dase Sequenclng and Whole Genome Sequenang

AVTLKPOUOMEVO QAMOTEAEOOTAL
ZUYKEVTPpWON evatwpnpatog: 103-10° cfu/mL
Oeppokpaocia enwaong: 27-35°C
Xpovo¢ enwoaong: 1-7 d
Kpttiplo avayvwong: 50-100% avactoAn avantuéng

Antimicrobial Agents
and Chemoctherapy”

Evaluation of Gradient Concentration Strips for Detection of
erbinafine Resistance in Trichophyton spp.

Anne-Laure Bidaud,” Alicia Moreno-Sabater,“? @ Anne-Cécile Normand,® Geneviéve Cremer,’ Frangoise Foulet," Sophie Brun,"

Méon (eUpog) dradopa: -3 (-5 Ewg 2)
supdwvia £1/2 apowwoswv: 4%/50%

Aymen Ayachi,* Sébastien Imbert,' Anuradha Chowdhary,™" (2 Eric Dannaoui®®"

EA (%)

GT batch + 1dilution + 2 dilutions
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‘EAAsW N KatevOuVINPLWV YPOUHWV yla Tn Ospamneia AolpwEEwV
ovOEKTIKWYV oTNV TEPUIMIVadivn

Clinical Treatment v To BéAtioto 60G0AOYIKO OXAMA KAt N SLAPKELOL

NG Oepamneiog dev EXxouv TeEKUNPLWOEL

Empiric therapy v  YYnAd nocootd urtotpornic (~50%)
@ Prior selected oral ITC 200~400 mg/d for 4~8 weeks N
e TBF 250mg bid or prolong the time may be effective (Khurana 2022 JAMA Dermatol., Delliere 2022 Emerg Infect Dis.)

VCZ and RVCZ can be tried 1 ) i '
¢ YCZm R o v Entineda opov >0,2 mg/L oxetifovrou pe OeTika

o FCZ 5mg/kg/d for 8 weeks may be effective
® GRI 10-20 mg /kg/d treatment for 2-6 months may be Os POUTTEUTLK & ototeE opata

effective

e Few cured by only local treatment (e.g., LLCZ, CLO and v L . .
e MopOoTETAPEVN GUOTNHUOTIKA XopRynon =

o OLVATTTUEN OLVTOXN G KOl TIOLPEVEPYELEC

Treatment based on in vifro susceptibility testing
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H kotaypadn tng dSuvapikng twv emdnpuLloAoyikwv 660pEVWV
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EYYUOATOL TNV OTTOTEAEGHATLKOTATO TWV OEPATTEVTIKWV HECWV

H tayxeia dtacmopa avOekTikoU otnv tepunivadivn T. indotineae

O€ TIOYKOOMLOL KALLLOKOL QUTTOULTEL EYPriyOPoN

AvayKolotnTo YLo TPOGCITEC Kot apeca dtabeotpuec neBodoug yia
TNV aflomiotn tavtomoincn tou mo®oyovou Kol TV aviXveuon

OLVTOXNG
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