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Species Distribution and Antifungal Susceptibility of
Yeasts Isolated from Ear Specimens
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Background: Candida auris was first isolated from
the ears of Japanese and Korean patients. However,
the prevalence of yeast isolates from ear cultures
and their antifungal susceptibility profiles in these na-
tions remain unclear.

Methods: We assessed yeast isolates recovered from
ear cultures from a university hospital in Korea over
a 4-year period from January 2014 to December
2017. Species identification was performed by ma-
trix-assisted laser desorption/ionization time-of-flight
mass spectrometry and/or sequence analysis. Antifungal
minimal inhibitory concentrations (MICs) were deter-
mined using the broth microdilution method of the
Clinical and Laboratory Standards Institute.

Results: Among 81 non-duplicate isolates from ear
cultures, Cadida parapsilosis was the most frequently
detected yeast species (34.6%), followed by C. auris
(28.4%), Candida metapsilosis (9.9%), Candida orthop-
silosis (8.6%), Candida albicans (7.4%), and others
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(11.1%). The MICs of the isolates were 0.125 to >
64 ng/mL, <0.03 to 4 wg/mL, 025 to 1 xg/mL,
0.125 to 1 xg/mL, and <0.03 to 2 xg/mL for flucona-
zole, voriconazole, amphotericin B, caspofungin, and
micafungin, respectively. Of the 81 isolates, 44.4%
(36/81) showed decreased susceptibility to flucona-
zole (MIC =4 pg/mL). Of the 23 C. auris isolates,
19 (82.6%) had a fluconazole MIC of >32 xg/mL.
None of the isolates showed resistance to amphoter-
icin B or echinocandins. Most of these patients suf-
fered from chronic otitis media (84%).

Conclusion: Candida parapsilosis complex and C. au-
ris were the yeast species identified most frequently
from ear cultures and they exhibited a high rate of
fluconazole non-susceptibility, particularly C. auris.
(Ann Clin Microbiol 2019;22:81-89)
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Table 1. Annual species distribution of yeasts recovered from ear cultures

Year
Species Total (%)
2014 2015 2016 2017
Candida parapsilosis 6 7 8 7 28 (34.6)
Candida auris 6 4 6 7 23 (284)
Candida metapsilosis 0 1 2 5 8 (9.9)
Candida orthopsilosis 1 2 0 4 7 (8.6)
Candida albicans 1 1 0 4 6 (74)
Candida guilliermondii 0 0 2 0 2 (2.5)
Candida ciferrii 1 0 1 0 2 (2.5)
Candida glabrata 0 1 0 0 1 (1.2)
Candida tropicalis 0 0 0 1 1 (1.2)
Candida utilis 0 0 0 1 1 (1.2)
Candida krusei 1 0 0 0 1 (1.2)
Kodamaea ohmeri 0 0 0 1 1(1.2)
Total 16 16 19 30 81 (100)
Table 2. In vitro susceptibility of yeast isolates recovered from ear specimens for azole antifungal agents
Species Antifungal No. of occurrence at MIC ( 1g/mL) Percent
(No. of isolates) agent  —g03 006 0125 025 05 1 2 4 8§ 16 32 64 >e4 nonsusceptivle®
C. parapsilosis ~ Fluconazole 1 7 13 5 2 7.1
(28) Voriconazole 22 4 2 7.1
C. auris Fluconazole 4 2 4 13 82.6
(23) Voriconazole 1 4 1 5 9 3 NA
C. metapsilosis Fluconazole 5 3 NA
®) Voriconazole 1 5 2 NA
C. orthopsilosis ~ Fluconazole 7 0
) Voriconazole 3 3 1 14.3
C. albicans Fluconazole 5 1 0
6) Voriconazole 6 0
C. guilliermondii  Fluconazole 2 100
()] Voriconazole 2 0
C. glabrata Fluconazole 1 100
(1) Voriconazole 1 100
C. tropicalis Fluconazole 1 0
(€))] Voriconazole 1 0
C. lrusei Fluconazole 1 1007
(1) Voriconazole 1 0
Others Fluconazole 3 1 NA
4) f Voriconazole 1 2 1 NA
Total Fluconazole 1 5 9 20 10 5 3 6 3 6 13 36.2 (25/69)
81) Voriconazole 32 15 7 7 7 9 3 1 8.7 (4/46)

*Results of percent non-susceptible included isolates showing resistance (R), susceptible-dose dependence (SDD) or intermediate (I) to each azole,
and they were determined for Candida species which species-specific clinical breakpoints (CBPs) or epidemiological cutoff values (ECVs) were
available (69 isolates for fluconazole and 46 isolates for voriconazole) [13-15].
TIsolates of C. krusei are considered resistant to fluconazole, irrespective of the MIC.

TOthers included C. ciferrii (2 isolates), C. utilis (1 isolate), and K. ohmeri (1 isolate).

Abbreviation: NA, non-applicable because species-specific CBPs or ECVs are not at present available.
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RESULTS
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ol = C guilliermondii 2.5% (25F), Candida ciferrii 2.5%
25, C. glabrata 1.2% (1), Candida tropicalis 1.2% (15,
C. krusei 1.2% (15°), Candida utilis 1.2% (15°), Kodamaea oh-
meri 1.2% (1—11—)7]- =19
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® 8159 &R F C parapsilosis7}F 34.6% 28FE 714 & Z1A| 81529] fluconazole@} voriconazoleol] TgF MIC HE+=
Table 3. In vitro susceptibility of yeast isolates recovered from ear specimens for amphotericin B and echinocandin antifungal agents
Species Antifungal No. of occurrence at MIC (1g/mL) Percent
(No. of isolates) agent <003 006 0025 025 05 1 2 4 8 16 32 64 64 nonsusceptible®

C. parapsilosis Amphotericin B 1 25 2 0
(28) Caspofungin 4 24 0
Micafungin 6 18 4 0

C. auris Amphotericin B 1 19 3 0
(23) Caspofungin 4 19 0
Micafungin 4 2 13 4 0
C. metapsilosis ~ Amphotericin B 3 5 NA
® Caspofungin 6 2 NA
Micafungin 1 4 3 NA

C. orthopsilosis ~ Amphotericin B 2 5 0
@] Caspofungin 5 2 0
Micafungin 5 2 0

C. albicans Amphotericin B 2 4 0
(6) Caspofungin 4 2 0
Micafungin 4 2 0

C. guilliermondii Amphotericin B 1 1 0
(@) Caspofungin 2 0
Micafungin 1 1 0

C. glabrata Amphotericin B 1 0
1 Caspofungin 1 0
Micafungin 1 0

C. tropicalis Amphotericin B 1 0
1 Caspofungin 1 0
Micafungin 1 0

C. krusei Amphotericin B 1 0
1 Caspofungin 1 0
Micafungin 1 0

Others Amphotericin B 1 2 1 NA
“ ! Caspofungin 2 1 1 NA
Micafungin 2 1 1 NA

Total Amphotericin B 9 60 12 0
(2] Caspofungin 10 40 30 1 0
Micafungin 11 6 14 6 16 24 4 0

*Results of percent non-susceptible included isolates showing resistance (R) or intermediate (I) to each of three antifungals and they were
determined for Candida species which species-specific CLSI clinical breakpoints (CBP) or epidemiological cutoff values (ECVs) were available

[13,14].

TOthers included C. ciferrii (2 isolates), C. utilis (1 isolate), and K. ohmeri (1 isolate).
Abbreviation: NA, non-applicable because species-specific CBPs or ECVs are not at present available.



Table 4. Clinical data of patients with yeast isolates from ear cultures
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No. of patients

Total No.

Previous or

i ) Prior use eration or .. Use of . . . Repeated
Species of isolates Adult Male of tgﬁma history Diabetes Otm.s antifungal concomitant bacterial Isolzl:tion of
antibiotics of ear media agents or mold recovery yeast
from ear
C. parapsilosis 28 24 10 18 15 3 24 0 5 2
C. auris 23 23 12 18 16 5 21 1 8 4
C. metapsilosis 8 8 4 5 3 2 6 0 3 0
C. orthopsilosis 7 7 0 6 4 0 6 0 2 1
C. albicans 6 5 3 6 5 2 6 0 3 0
C. guilliermondii 2 2 1 2 1 0 1 1 1 1
C. ciferrii 2 2 0 1 1 0 1 0 0 1
C. glabrata 1 1 1 1 1 1 1 0 1 0
C. tropicalis 1 1 1 1 0 1 0 0 1 0
C. utilis 1 1 0 0 1 0 1 0 0 0
C. krusei 1 1 0 1 1 0 1 0 0 0
K. ohmeri 1 1 0 1 0 1 1 0 0 0
Total 81* 76 32 60 48 15 69 2 24 9
*One patient showed positive blood cultures for both C. auris and C. glabrata.
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AollA ZE 437 HollA Eel® C awrist echinocandin 1
Aol tHAINAIL 919l fluconazole A2 82.6%FA] &
o] ] o]d AAHL thd =2 A & F AUk

B AFolA e AAF o2 7 A vl A 7H E3] Lel
e AR FFol B vkt vk Aol7t dgs HolFA
ok &, el kol A 7hd Sl LelEe AR 7F
£ C albicans®A) FE QA 431713 Htol] Eafsl= wha
[34], & A4 FAA 7P EslA| EelEle T C par-

apsilosis complex®2} C. aurisZA] ol 52 W oA 5

N

go

o=

o



upghol| A 7 A&k A EH 08 EAfjske 540] dick
[27]. =] Glol|A] Fel=l Zhecke] SXliA| 2pAlet 2 ol
o 7] Be 739 7AS vlas] & ofl amphotericin B,
caspofungin 2! micafungin 52| WA 72| gl o} flucona-
zole Aol ol & Hiek =, Sl 97 W] R ulofol| 4]
el o FRFA A AR S B, 4505 5 16.0%
7} fluconazole MICs7} 4 12g/mL o]go]A+=vl[35], & Al
A HellA EelEl B8 FF F 44.4% (36/81)7} fluconazole
MIC7} 4 pgmLO 2 A T E9ke} o]&A] Xo] & Hole
olfzi HAolA] Feln FES LI C auris 23% olslol
C. guilliermondii 25+, C. ciferrii 25, C. krusei 157, C. utilis 1
=, K. ohmeri 15+ 59 fluconazole MIC7} WA o2 Z7}s
B A8 o] 4H R o gl Felue 7taes A7
k.

B T4 FellA] Relsle 88 75 2 Fold At
(85.2%)°l14 Ee|=IglaL, FAUAIE 587 l%}%!ol 74.1%, T
T4 4 Floll o4 o] 59.3%EA 7 ARFS Fold,
TA AH-E 52 oA 7] 7 53 Aol %lt A=, E"]
tH9,18]. ZA AL AA A7 FollA ART, 7HA 52 A
TAE Hole 4ol g7l wiiell 3837] ofef-ut, A
AF oz JRAFA X &5 W2 327 AL YA, Aot
2 A AT Bl 2ol elEo] 4 9eg weld
9 A4 el B2 FEES R 2o ATl

rO

715et Fololl EAsh= AATYL 7HsA el k5] kst
7k S Fol HollA] vHg vIFAY dFo g N Aig7h=
C. parapsilosis 222 A1) A2shs £ 4 vk 74

o] olm] Hx1sl wl gleh21]. efv}h AliFztedol ulE Al
AL 2 RS fE S glom, ou] o] glE
oA Ztte] WEAS 7P o Qlo], Foldg g3
& AvH36,37]. Fegt vhekst 714 AgHE 7HR ghAfollA] SHAYA
4 ZHEo| =9f 72 oRA 2 AX] |l 7| Ag it
Fo] Ztol] oJgt AAZkAFo] vehd 4 glom] thakel gzl
A7b 2 x| gell o] &=L deH18].

B dFellA e tiF-Ee] 37} olulQlSat ofefE Wit
A3, 807 T 278(2.5%)0ll A aF g A X 87} AJ3YE] 9]
ok o3t AHL FlollA] Helwl ARFe viie] 7l
Aelttele| Bk A3t F3E BAEASS HoFrh
b oddk 2 S g Wl oF 217k TlollA HelE 79
9 C awris’s FA3 QAollA, £ Aot FARHA 7 A4
PollA Fel=R, A FEH(56%), THFIAE7%) 2 T
W(19%)2F | Qleh23]. Bk o] AFNAL C auris IR
2 Floll Aeskgt Pl o, Aol AFA el 6% (5o

At 423, C awrise EEANE £lo]d, L Foly]
ozl kg% 8lslo] = = glol, 21 7 o3}

) AAel AAG GAFA A 8AZ X o]o} Fri38-40]
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WH&: Candida auris S-2lvtekel SE 2kA1o] FlufofollA] g ] Harel vl glo), 7] AAlellA Zelul= AR
75 EX 9 327A el BalAE 49A vl B4 o

. B ol = 1 oiEhEdellA] 2014w 19 5E] 20179 12970A) 22 4 B9t 7 HAlellA] EelsE AR 7%
BIXE dolHy, B #3792 XFA A AHS 24tk 272 A4S matrix-assisted laser desorption/ion-

ization time-of-flight mass spectrometry2- ©]-&-sto] AJ3¥a}3]ar, L a3t ¢ 714 QAU Aldsldct. 24 752 3
Z A minimal inhibitory concentrations (MICs) 732} Clinical and Laboratory Standards Institute (CLSI) °§|ufR]| =] k3] 4]
e ol-gste] Alggslgich

A} g 71 7Hs<k HollA EelEl SR T2 & 8152 A Candida parapsilosis (28F, 34.6%)7} 74 Wk, oo 2 =
C. auris (235, 28.4%), Candida metapsilosis (85, 9.9%), Candida orthopsilosis (75, 8.6%), Candida albicans (65, 7.4%)
<=o]9lt}. Fluconazole, voriconazole, amphotericin B, caspofungin 2! micafunginol] tgk MIC £+ 217} 0.125->64 pg/mL,
<0.03-4 pg/mL, 0.25-1 pgml, 0.125-1 xg/mlL B <0.03-2 pg/mLo|Arl AX] #FF F fluconazole MIC7} 4 1 g/mL
o| Al FFE & 365:(44.4%) Atk E3] C auris 235 F 195(82.6%)7} fluconazoleol] MIC 32 s g/mL o] Ao|gdct FF
W22 T Folad 3KE5.2%)0llA EeEl=E At

HE: C parapsilosis complex®} C. aurist= oA E28lEl= &5 732 s XAk}t 53], C awrise HEE
fluconazoleol] A& EPom, 1 o] o2 FE£5 4] AtH S Z fluconazole MIC7} &2 718 & <= 9l9it}h [Ann
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