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Antifungal Susceptibility Testing of Dematiaceous Fungi Using Etest
Woo Tae Ko, Moo Kyu Suh and Gyoung Yim Ha'

Department of Dermatology & Laboratory Medicine®, College of Medicine,
Dongguk University, Gyeongju, Korea

Background: Despite the increase of infections caused by dematiaceous fungi, the antifungal
susceptibility of these fungi has been the little study. It is necessary to perform antifungal susceptibility
testing of dematiaceous fungi. Etest (AB Biodisk, Sweden) is a rapid, easy-to-perform in-vitro antifungal
susceptibility test.

Objective: The purpose of the study was to investigate the minimal inhibitory concentration (MICs)
of dematiaous fungi isolated from skin lesion using Etest.

Methods: The dematiaceous fungal strains studied were nine clinical isolates of chromoblastomycosis
and phaeohyphomycosis agents (3 strains of Exophiala dermatitidis, 4 strains of Fonsecaea pedrosoi, 2
strains of Exophiala jeanselmei) and two standard strains (Aspergillus flavus KCTC 6905, Aspergillus
fumigatus KCTC 6145). MIC endpoints of Etest for amphotericin B (AMB) and itraconazole (ITZ)
susceptibility were read after 72, 96, and 120 hours incubation for each isolates on RPMI 1640 agar.

Results: MIC of AMB was 0.125~1.0 pg/mL on E. dermatitidis & F. pedrosoi, and 0.19~0.25 pg/
mL on E. jeanselmei. MIC of ITZ was 0.38~1.5 pg/mL on E. dermatitidis, 0.016~0.125 pg/mL on F.
pedrosoi, and 0.064~0.25 pg/mL on E. jeanselmei. Two strains of E. dermatitidis isolated from Korean
patients with phaeohyphomycosis showed ITZ-resistant.

Conclusion: This study showed that Etest represented a simple and efficacious method for antifungal
susceptibility testing of dematiaceous fungi. [Kor J Med Mycol 2009; 14(4): 163-170]
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Table 1. List of dematiaceous fungal strains studied

Species Original Code Source Locality
E. dermatitidis T - Human phaeohyphomycosis Daegu

E. dermatitidis IT IFM 4828 Human phaeohyphomycosis Japan

E. dermatitidis III - Human phaeohyphomycosis Gwangju
F. pedrosoi 1 IFM 4889 Human chromoblastomycosis Japan

F. pedrosoi 1T - Human chromoblastomycosis Incheon
F. pedrosoi IIT - Human chromoblastomycosis Gyeongju
F. pedrosoi IV - Human chromoblastomycosis Jinju

E. jeanselmei I IFM 4852 Human phaeohyphomycosis Japan

E. jeanselmei I - Human phaeohyphomycosis Daegu

E: Exophiala, F: Fonsecaea

IFM: Research Center for Pathogenic Fungi and Microbial Toxicoses, Chiba University, Japan
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Fig. 1. Susceptibility of E. dermatitidis I to
amphotericin B (above) and itraconazole (below) deter-
mined by Etest
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Table 2. MICs of antifungal agents for two KCTC
strains determined by Etest on RPMI 1640 agar

KCTC Strain A“:g;ﬁtgal ML(; %‘t%/s oL
Aspergillus flavus AMB 0.25
KCTC 6905 ITZ 0.0023
Aspergillus fumigatus AMB 0.047~0.064
KCTC 6145 ITZ 0.38~0.50

*MIC was determined on RPMI 1640 agar after 72
hours

AMB: amphotericin B, ITZ: itraconazole

KCTC: Korean Collection for Type Cultures

gradet]©] H9IUA sUg A3E do] =
ZHe] HeU £330 (Table 2).
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E. dermatitidis 357 %= 15°%] IFM 48282 724]
ZF Hj%E S MIC7} AMBO thsle] 0.125 pg/mL,
ICZl| 0.38 pg/mL, = Ul 2] 4% 25+ MIC
H17F AMBol| tiale] 0.25~1.0 pg/mL, ICZol
1.5 ug/mLol 3L, F pedrosoi 4+ % 157%1 IFM
4889 72413 HIF - MIC7} AMBOI| ts}te]
0.125 pug/mL, ITZ] 0.016 pg/mL, F. pedrosoi =1}
el $AE 15 9%6AIRE vl §- MIC7} AMB
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pedrosoi = U] 8] FAHE 25 120717 9<%
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ITZ 0.032~0.125 pg/mLo] 2., E. jeanselmei
2FE 120417 #eF 5 MIC 917F AMBell o)
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ST} (Table 3, 4).

Vanden Bossche 52*¥} Caligiome 5'¢] 7+<r
4 A 7]Fol wEW AMBolE MIC7F 1.0

ug/ mL ©]38}= E. dermatitidis 35, F. pedrosoi 45,
E. jeanselmei 25+ 25 ZAS BT 1Tz
MIC7} 1.0 pg/mL "RFEO 2 E. dermatitidis 35+ <

21 IFM 4828, F. pedrosoi 45, E. jeanselmei 2

Table 3. MICs of antifungal agents for dematiaceous
fungi determined by Etest on RPMI 1640 agar at
different reading times

MIC (ug/mL)

Antifungal by Etest

Agent 729 120
hour hour hour

E. dermatitidis I AMB 0.25

Species

ITZ 1.5%
E. dermatitidisIl  AMB 0.125
IFM 4828 ITZ 0.38
IEI.Idermatitidis AMB 10
ITZ 1.5%
F. pedrosoi I AMB 0.125
IFM 4889 1TZ 0.016
F. pedrosoi 1T AMB 0.025
ITZ 0.064
F. pedrosoi IIT AMB 1.0
1TZ 0.125
F. pedrosoi IV AMB 0.5
ITZ 0.032
E. jeanselmei I AMB 0.19
IFM 4852 1TZ 0.064
E. jeanselmei II AMB 0.25
ITZ 0.25

R

AMB: amphotericin B, ITZ: itraconazole, ": resistant

E: Exophiala, F: Fonsecaea

Table 4. The ranges of MICs for dematiaceous fungi
determined by Etest on RPMI 1640 agar

Species Antifungal MIC (pg/mL)
(No. of Strains) Agent by Etest
E. dermatitidis (3) AMB 0.125~1.0

ITZ 0.38~1.5%
F. pedrosoi (4) AMB 0.125~1.0

ITZ 0.016~0.125
E. jeanselmei (2) AMB 0.19~0.25

ITZ 0.064~0.25

AMB: amphotericin B, ITZ: itraconazole, %: two
resistant strains
E: Exophiala, F: Fonsecaea
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Table 5. Susceptibility pattern of dematiaceous fungi

S: EtestE 0/188t &

Species (No. of Strains) Antifungal Agent Susceptible (%) Resistant (%)

E. dermatitidis (3) AMB 3(100.0) 0( 0.0)
1TZ 1(333) 2 (66.7)

F. pedrosoi (4) AMB 4(100.0) 0( 0.0
1TZ 4(100.0) 0( 0.0

E. jeanselmei (2) AMB 2 (100.0) 0( 0.0
1TZ 2 (100.0) 0( 0.0

AMB: amphotericin B, ITZ: itraconazole
E: Exophiala, F : Fonsecaea
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Table 6. Comparison of antifungal susceptibility test using Etest of dematiaceous fungi

Vivas & Torres-Rodriguez?? (2001) Author (2009)
Testing strains
Number (species) 52 (17) 9(3)
Test media RPMI 1640 agar, Casitone agar RPMI 1640 agar
Incubation Microconidia Microconidia
Incubation temperature 35T
Incubation period 96 hours 72, 96, 120 hours
MIC (ug/mL)
E. dermatitidis AMB 1.5~4.0% 0.125~1.0
ITZ 0.02~0.06 0.38~1.5"
F. pedrosoi AMB 1.5~328 0.125~1.0
ITZ 0.004~0.23 0.016~0.125
E. jeanselmei AMB 1.5~4.0% 0.19~0.25
ITZ 0.002~3.0% 0.064~0.25

AMB: amphotericin B, ITZ: itraconazole, R

E: Exophiala, F: Fonsecaea

o MICE 54392 E. jeanselmei 259} F
pedrosoi 27 120413 (5)71A] wljsle] MIC
2 A3 B Ao B 49 SA7
759 A gk MIC 2 74 A3t
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5 4SS B, 1mzel i MICE E
dermatitidis 35~ & 259 1.5 pyg/mLZE HAAS K
A YA FFE 1.0 pgml PV R R
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ITZo] tld MICE 0.01~0.5 pg/mLOZ 7H54
S 1o Vivas$} Torres-Rodriguez”} <523k 2
4= =1t

o]0 2 Etest ©. 2 RPMI 1640 H| X E o]-&
sto] Szl gk MICE #4T 4= A,
FRTA A AA R HJAROlA dA A
AbZ AlE = Qls Flow Az, 3 o
B St gk Ao Ui s

1w bl
A48 2 Wart e Ao Az

N

My

] Aiioldits B SAZITFo R G437

ol 2ol gl BE
= E. dermatitidis 2=+, F
pedrosoi 37, E. jeanselmei 15°)9} d& A|v}tjdt

=
L Zlgtel ekl Aol A ok 2 SR 3

- 168 -



1R St EtestE 0188t S

== (E. dermatitidis IFM 4828, F. pedrosoi IFM 4889,
E. jeanselmei IFM 4852)5 ¥315t0] & 955 ol
oz A1 amphotericin B (©]3F AMB),
itraconazole (©]3} ITZ)ol th3sk 7H=A1S 7]
$3te] RPMI 1640 HIA|E ©]-83}o] Etest (AB
Biodisk, Solna, Sweden)S A| &5}o] A A 5=
(minimal inhibitory concentration, ©]&} MIC)ZS &
Aot o 2 dyE Atk

T sA8E S JFEY FAA 6
gk MIC 442 AMBOlA & MIC7F 1.0 pg
mL ©|3}& E. dermatitidis 35, F. pedrosoi 45, E.
jeanselmei 25F 25 IAS BT ITZAE
MIC7} 1.0 pg/mL P]RFEO 2 E. dermatitidis 35 %
1521 IFM 4828, F. pedrosoi 45, E. jeanselmei 2
= S o) E dermatitidis 35 5 =i
At A w8 F8E 25 = MIC7E 242t
L5 pgmL= WS Bl 43S S

<otk

o]0 % Etests ©]-&% SAXI7o] XA
G HARS Aol qhs F-E59lTh
REFERENCES

1. De Hoog GS, Guarro J, Gene J, Figueras MJ. Atlas
of clinical fungi. 2nd ed. Virgili: Centraalbureau voor
Schimmelcultures, 2000: 652-657, 676-680, 878-879

2. Kwon-Chung KJ, Bennett JE. Medical mycology.
Philadelphia: Lea & Febiger, 1992: 337-355

3. Suh MK, Lee YH. Infection caused by dermatiaceous
fungi. Kor J Med Mycol 2005; 10: 77-82

4. Caligiorne RB, Resende MA, Melillo PH, Peluso CP,
Carmo FH, Azevedo V. In vitro susceptibility of
chromoblastomycosis and phaeohyphomycosis agents
to antifungal drugs. Med Mycol 1999; 37: 405-409

5. Dixon DM, Polak-Wyss A. The medically important
dematiaceous fungi and their identification. Mycoses
1991; 34: 1-18

6. McGinnis MR. Chromoblastomycosis and phaeohy-
phomycosis: new concepts, diagnosis, and mycology.
J Am Acad Dermatol 1983; 8: 1-16

7. Vitale RG, Perez-Blanco M, de Hoog GS. In vitro
activity of antifungal drugs against Cladophialophora
species associated with human chromoblastomycosis.
Med Mycol 2009; 47: 35-40

8. Queiroz-Telles F, Esterre P, Perez-Blanco M, Vitale
RG, Salgado CG, Bonifaz A. Chromoblastomycosis:
an overview of clinical manifestations, diagnosis and
treatment. Med Mycol 2009; 47: 3-15

9. Paniz-Mondolfi AE, Colella MT, Negrin DC, et al.

Extensive chromoblastomycosis caused by Fonsecaea

pedrosoi successfully treated with a combination of

amphotericin B and itraconazole. Med Mycol 2008;

46: 179-184

Lopez Martinez R, Mendez Tovar LJ. Chromoblasto-

mycosis. Clin Dermatol 2007; 25: 188-194

11. Esterre P, Queiroz-Telles F. Management of chromo-

10.

blastomycosis: novel perspectives. Curr Opin Infect
Dis 2006; 19: 148-152
12. Harris JE, Sutton DA, Rubin A, Wickes B, de Hoog
GS, Kovarik C. Exophiala spinifera as a cause of
cutaneous phaeohyphomycosis: Case study and
review of the literature. Med Mycol 2009; 47: 87-93
13. Revankar SG. Dematiaceous fungi. Mycoses 2007;
50: 91-101
Pang KR, Wu JJ, Huang DB, Tyring SK. Subcuta-
neous fungal infections. Dermatol Ther 2004; 17:
523-531
15. Revankar SG, Sutton DA, Rinaldi MG. Primary

14.

central nervous system phaeohyphomycosis: a review
of 101 cases. Clin Infect Dis 2004; 38: 206-216
Clancy CJ, Wingard JR, Hong Nguyen M. Subcuta-

neous phaeohyphomycosis in transplant recipients:

16.

review of the literature and demonstration of in vitro
synergy between antifungal agents. Med Mycol 2000;
38:169-175

17. Llop C, Sala J, Riba MD, Guarro J. Antimicrobial
susceptibility testing of dematiaceous filamentous
fungi: effect of medium composition at different
temperatures and times of reading. Mycopathologia
1999; 148: 25-31

18. Meletiadis J, Meis JF, de Hoog GS, Verweij PE.

- 169 -



et dzst3l Xl M142d M4s 2009

19.

20.

21.

22.

23.

24.

25.

26.

In vitro susceptibilities of 11 clinical isolates of
Exophiala species to six antifungal drugs. Mycoses
2000; 43: 309-312

Fothergill AW, Rinaldi MG, Sutton DA. Antifungal
susceptibility testing of Exophiala spp.: a head-to-
head comparison of amphotericin B, itraconazole,
posaconazole and voriconazole. Med Mycol 2009;
47:41-43

Gonzalez GM, Fothergill AW, Sutton DA, Rinaldi
MG, Loebenberg D. In vitro activities of new and
established triazoles against opportunistic filamentous
and dimorphic fungi. Med Mycol 2005; 43: 281-284
Andrade TS, Castro LG, Nunes RS, Gimenes VM,
Cury AE. Susceptibility of sequential Fonsecaea
pedrosoi isolates from chromoblastomycosis patients
to antifungal agents. Mycoses 2004; 47: 216-221
Vivas JR, Torres-Rodriguez JM. In vitro antifungal
susceptibility of dematiaceous filamentous fungi
using the E-test. Rev Esp Quimioter 2001; 14: 191
-197

Espinel-Ingroff A. Comparison of the E-test with the
NCCLS M38-P method for antifungal susceptibility
testing of common and emerging pathogenic fila-
mentous fungi. J Clin Microbiol 2001; 39: 1360-1367
Espinel-Ingroff A. In vitro fungicidal activities of
voriconazole, itraconazole, and amphotericin B
against opportunistic moniliaceous and dematiaceous
fungi. J Clin Microbiol 2001; 39: 954-958

McGinnis MR, Pasarell L. In vitro evaluation of
terbinafine and itraconazole against dematiaceous
fungi. Med Mycol 1998; 36: 243-246

Arikan S. Current status of antifungal susceptibility
testing methods. Med Mycol 2007; 45: 569-587

27.

28.

29.

30.

3L

32.

33.

34.

- 170 -

Shin JH. Antifungal drug susceptibility. Hanyang Med
Rev 2006; 26: 79-85

Vanden Bossche H, Warnock DW, Dupont B, et al.
Mechanisms and clinical impact of antifungal drug
resistance. J Med Vet Mycol 1994; 32(Suppl 1): 189
-202

Kim YJ, Suh MK, Ha GY. Azole antifungal suscepti-
bility testing of candida species using Etest. Korean
J Dermatol 2001; 39: 654-659

Clinical and Laboratory Standards Institute (CLSI).
Referance method for broth dilution antifungal
susceptibility testing of conidial-forming filamentous
fungi. Approved standard CLSI M38-A. CLSIL
Wayne, PA, 2002

Szekely A, Johnson EM, Warnock DW. Comparison
of E-test and broth microdilution methods for anti-
fungal drug susceptibility testing of molds. J Clin
Microbiol 1999; 37: 1480-1483

Pfaller MA, Messer SA, Boyken L, Hollis RJ,
Dickema DJ. In vitro susceptibility testing of fila-
mentous fungi: comparison of Etest and reference
M38-A microdilution methods for determining
posaconazole MICs. Diagn Microbiol Infect Dis
2003; 45: 241-244

Kim JA. Antifungal susceptibility testing of dermato-
phytes. 2002; 7: 237-240

Guinea J, Pelaez T, Alcala L, Bouza E. Correlation
between the Etest and the CLSI M38-A microdilution
method to determine the activity of amphotericin B,
voriconazole, and itraconazole against clinical isolates
of Aspergillus fumigatus. Diagn Microbiol Infect
Dis 2007, 57: 273-276



