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Introduction

Dermatophytes: main facts

• Infect the skin, hair and nails
tinea (…corporis, cruris, …)

• Main causes of skin diseases
(20-25% population)

• Anthropophilic, zoophilic or 
geophilic origin

• >2018. Emergence of TER-
resistant Trichophyton 
(indotineae) in Belgium
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Dermatophytes strains received by the 

two NRCs from 2012 to 2021
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1941 samples received in 2021 

for dermatophytes identification

NAILS 78,4 %

HAIR 3,9%

SKIN 17,6%

Other 6%



1412/1941 dermatophytes 

identified

in 2021 by both NRCs
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Laboratory diagnosis of dermatophytes at 

the NRC Mycosis Liège
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• Fungal strains isolated from skin/hair/nails

• Identification:

– Direct microscopy

– Pan-dermatophytes PCR

– PCR ITS (+EF1-alpha)+ sequencing

• Susceptibility testing for dermatophytes: EUCAST method

• Detection of Terbinafine resistance

– SQLE PCR + sequencing

– DermaGenius® resistance kit



Algorithm
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Dermatophyte and non-

dermatophyte strains + NRC form

Sabouraud+antibiotics

& Takashio medium

Incubation 

28°C

Pan-dermatophytes PCR

or

ITS PCR+ sequencing

(EF1-alpha)

Identification

(7-14 days)

• Antifungal

susceptibility testing

• Detection of TER 

resistance

EUCAST method

(Ref method)

• SQLE PCR + Sequencing

• Commercial method

(DermaGenius® Resistance)

Sub-culture

(7-14 days)



• Microscopy

• Reference books
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Identification

(7-14 days)



Microscopy can be tricky

T. indotineae T. interdigitale T. mentagrophytes
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PAN-DERMATOPHYTE PCR

if suspicion of dermatophyte
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• Candida albicans

• 11 dermatophytes species
• Direct detection of dermatophytes in 

nail, skin and hair samples or on strains

DermaGenius 2.0 . (validated)

DermaGenius 3.0 (being validated)

• C. albicans/parapsilosis

• S. brevicaulis

• 12 dermatophytes

species/complexes

Once per week, 

result on the 

same day



ITS PCR + sequencing 

only on fungal strains
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Ferrer C, JCM, 2001 

Very good identification of most

dermatophytes except for the 

differenciation of T indotineae

 PCR EF1-alpha 

WGS (cf. R Sacheli)

For identification of any

fungi or non-dermatophytes

or dermatophytes that are 

not recognised by 

DermaGenius

TAT : 5-7 days



TECHNIQUES

• Samples: dermatophytes strains

• Identification:

– Direct microscopy/sub-culture

– PCR pan-dermatophytes

– PCR ITS + sequencing

• Antifungal susceptibility testing for 

dermatophytes

• SQLE PCR + sequencing: determination

of TER resistance
13



Susceptibility testing for 

dermatophytes
• EUCAST method E.Def.11.0 microdilution method 

(Arendrup et al. 2021 & 2020)
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TAT: after reception of the strain: 

12-15 days



EUCAST interpretation
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Reading with spectrophotometer

Interpretation: no BP

ECOFFs only for 2 species, 3 drugs

T. indotineae=

TERB: 0,125µg/ml, ITRA 0.25µg/ml 

VOR : 1µg/ml AMOR 0,5µg/ml



SQLE PCR + Sequencing

• If TER resistance is detected by EUCAST method

• In case of clinical resistance

• In case of extended tinea corporis/cruris (suspicion of T. 

indotineae)
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TAT: 5-7 days after culture

Substitution in position 397 of F to L (F397L) 



DermaGenius® resistance kit

17

• Validated, on 10R/20S T 

indotineae/interdigitale(ok)
• Also validated byt the team of Anuradha

Chowdhary (Singh A., Mycoses, 2021)

• Accreditation pending

Distributed by Teco Medical group

WT Mutation in SQLE



Main mutations identified 

on the SQLE gene
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+++
Leu393Phe

Leu393Ser

Phe397Leu

TER R 

MIC>=1mg/L

Leu335Phe

Ser395Pro

Gln408Leu

His440Tyr

Ser443Pro

TER R but 

▼CMI>=0,2 to 

1mg/L

Ala448Thr

▼ sensitivity

azoles

Jabet A, J Med Mycol, 2023



Dellière S, EID, 2022

>2016
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Conclusion

• We focus on dermatophytes 

• !! Emergence of TER resistant T. indotineae = difficult to 

identify and to treat !

• Send your strains to us for characteristion AND CALL !!
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