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Background : Although amphotericin B (AMB) has a wide spectrum of activity that encompasses
the majority of yeast isolates, there have been recent reports suggesting that some yeast isolates
exhibit decreased susceptibility to AMB. However, in vitro AMB susceptibility of yeast species iso-
lates from blood cultures in Korea has not been fully surveyed.

Methods : A total of 92 bloodstream yeast isolates from four Korean hospitals, representing 10
Candida species (69 isolates) and 4 non-Candida yeast species (23 isolates) were evaluated. AMB
minimum inhibitory concentrations (MICs) were determined by two methods: the CLSI method and
Etest. AMB minimum fungicidal concentrations (MFCs) were also determined.

Results : For all 92 yeast isolates, the CLSI method generated a restricted range of MICs (0.125
to 4 ug/mL) with 3.3% exhibiting MICs =2 xg/mL, and the corresponding MFC values ranged from
0.25 to 8 pg/mL with 26.1% showing MFCs =2 ug/mL. Etest produced the widest distribution of
MICs, ranging from 0.03 to 32 ug/mL. High AMB MICs (=0.38 ug/mL) by Etest was observed in
34.8% of the isolates: Candida krusei (100%), Candida rugosa (100%), Trichosporon asashii (100%),
Candida glabrata (82%), and Yarrowia lipolytica (75%). Etest disclosed that all isolates of Candida
guilliermondii, Candida lusitaniae, Candida pelliculosa and Kodamaea ohmeri were highly suscep-
tible to AMB (MIC <0.19 ug/mL).

Conclusions : Our study showed that Etest may be more useful to discriminate yeast isolates with
reduced susceptibility to AMB, and some isolates of less common yeast species from Korea may
have decreased AMB susceptibilities. (Korean J Lab Med 2008;28:346-52)
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o Ol wFEs 471 &3 2o 9t 415+(Candida albi-
cans 1057, Candida parapsilosis 105%, Candida tropicalis
105 ¥ C. glabrata 115), B8/ Eelse oot 435 285
(C. krusel 95, Candida guilliermondii 95%, Candida fama—
ta 3, Candida lusitaniae 35, Candida rugosa 25 2 Can—
dida pelliculosa 25) 9 71 @] A% 235 (Kodamaea ohmeri
8, Cryptococcus neoformans 7, Yarrowia lipolytica 4
= 9 Trichosporon asashii 459)°|{t}, o} HARC 2+
A A AArel ArelE oA EEtT2 C parapsilo—
sis ATCC 22019 % C. krusei ATCC 62585 ©|4-3t3ltt,

2. CLSI 2A|HHX| O|2ks|AH

CLST M27-A29] #|3]ol| whe} HAuj#] v|gFsj Ao A3
SFATH2, 101, AMHIA] = RPMI-MOPS2A4] L—-glutamine®]
£ RPMI-1640 "iA] (Gibco, Gaithersburg, MD, USA) 10.4 g&
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o] 2F
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oY - MBS - of & 9l 62l

A Btest 9 MFC AR A 71A] WS- 0]-8-519] ampho-
tericin B 74 AARE AR 22HE vehd Aotk CLSI
HA R vl o g FHARE A3t 71 5] &l == 47t
Al 4521 C. albicans, C, glabrata, C, tropicalis ¥ C. parap—
silosis 5 4152 amphotericin B MIC+= &5 0.25-1 ug/
mL Ate]¢] W ejglen] nluwd EEA fejEe (it #F
285-2] MICQ] M9 0.125-1 yg/mLE H|$=33 T}, 2} i
o} #%5-2] amphotericin B MICso2 0.125—-0.5 pg/mlL Ao 2
w5 7bof] £ ApolE HolA] ¢FO Lt amphotericin B MICy=
C krusei®] 7% 1 pg/mlLo| ol ok ZHeh 22 0.25-0.5
pg/mLo)3le}, Ttk 0]€]9] 1 +5-9] amphotericin B MIC
H= K ohmeri ®} C. neoformans® 73-%- 0.25-0.5 ug/mL
AlolR o T asashii= 1-4 ug/mLSALH AAZ o2 Gt
92522] CLSIHOl 9]$F amphotericin B MICE 0.125-4 ug/
mL Afo]Ro MIC7} 2 ug/mL o191 5= T asashii 35+
(3%) %] 3Tt

A 7ot #%-29] amphotericin B MFCS] 9= 0.25-
8 ug/mLE MICe] B3} H]=3t M2 41t A 34 ofA
WA A 28 s Btk Y otF 5 C krusei
9] amphotericin B MFCso2 2 pg/mLo| L Th2 #5-2 0.5~
1 ug/mLolSIt}, K. ohmeri 852 MFC:= 0.5-1 ug/mL<S1 Ht
W T asashii 45 2-8 ug/mLO| Tt AAA S 2 ampho—
tericin B MFC7} 2 ug/mLR] w5+ 26.1% (24/92)%=4, C.
krusel (95)9t T. asashii (459 7 w52 AAF ot HF7t
amphotericin B MFC 2 ug/mLO|3lth, 3] 923of o3|
CLSI¥ L& AR amphotericin B MIC2} MFC 4441 2] 24

s ul U] AR1&-2 97.8%0131ct

2. Etestoll 2|5+ amphotericin B MIC EZ%

9259] A RtS YA Z FtestE o838l MICE AASH
A}, AA| 7F) kY] amphotericin B MIC 9% 0.03-2 g/
mL AR $laL ZHe|Th o] Q]9 AR ol A9 0.03-32 ug/mL
Ato] 2 B YA B3I THTable 1), 4714 &3t 521 C. albi—
cans, C, glabrata, C. tropicalis ¥ C. parapsilosis®] ampho—
tericin B MICs02 242} 0.25, 0.38, 0.19 ¥ 0,12 ug/mLeI3L
a1 C krusei®] 739 0.75 pg/mLE 7V &8tk 2831 1 ¢
EEA B9 7Tt 45 5 C rugosa 2752 amphotericin
B MIC7} 72} 0.759} 1 pg/mLelSith. Etestell €J3t 7hrick
o]9]o] g 52| amphotericin B MIC:= K. ohmeri®t C,
neoformans®| 7% 717+ 0.03-0.19 pg/mLe} 0.06-0.19 ug/
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Table 1. Amphotericin B minimum inhibitory concentration by the CLSI method and Etest, and minimuml fungicidal concentration for
92 bloodstream yeast isolates

Species Method N of isolates at MIC or MFC (ug/mL) of* % agree-
ethods

(N tested) <003 006 012 019 025 038 05 075 1 15 2 4 8 16 >3 ment

C. albicans CLSI-MIC - 10 - - R

(10) MFC - - 6 - 4 - 100
Etest 2 1

C. glabrata CLSI-MIC - 10 - 1 - -

(11) MFC - 2 - 8 - 1 100
Etest 1 1 4 4 1

C. tropicalis CLSI-MIC - 6 - 4 - _

(10) MFC - - 5 - 3 - 2 100
Etest 3 3 3 1

C. parapsilosis  CLSI-MIC - 1 - 8 - 1 -

(10) MFC - - 1 - 7 - 1 1 90.9
Etest 1 3 1 1 2 1 1

C. krusei (9) CLSI-MIC - - 5 - 4 -
MFC - - - - 8 1 100
Etest 1 1 5 2

C. guilliermondii CLSI-MIC 6 - 2 - 1 - -

9) MFC - 1 - 8 - - 100
Etest 2 2 4 1

C. famata (3) CLSI-MIC 1 - 1 - 1 - R
MFC - - 1 - 2 - 100
Etest 1 1 1

C. lusitaniae (3) CLSI-MIC 1 - 2 - - -
MFC - 1 - 1 - 1 - 100
Etest 2 1

C. rugosa (2) CLSI-MIC - - 2 - -
MFC - - - 1 - 1 100
Etest 1 1

C. pelliculosa ~ CLSI-MIC 1 - 1 - - -

2 MFC - 1 - 1 - - 100
Etest 1 1

K. ohmeri(8) ~ CLSI-MIC - 8 - - -
MFC - - 2 - 6 - 100
Etest 2 2 3 1

C. neoformans ~ CLSI-MIC - 1 - 6 - R

(7) MFC - - - 5 - 2 100
Etest 2 4 1

Y. lipolytica (4)  CLSI-MIC - 1 - 1 - 2 R
MFC - - 1 - - 1 2 75
Etest 1 q 9 1

T. asahii (4) CLSI-MIC - - - 1 _ 1 2
MFC - - - - 1 1 2 100
Etest 1 1 2

Total (92) CLSI-MIC 9 - 43 - 29 - 8 - 1 2
MFC - 3 - 28 - 37 - 17 5 2 97.8
Etest 8 9 18 11 14 6 8 9 4 2 1 2

* -, not tested; ', Percentage of MFCs that are within+2 dilutions of CLSI-MICs.
Abbreviations: MIC, minimum inhibitory concentration; MFC, minimum fungicidal concentration; CLSI, Clinical and Laboratory Standards Institute.

mL2 @& W Y lipolytica®t T, asashiix= 22+ 0,25-2 amphotericin B MIC 0,38 ug/mL 04?1 5= 325(34.8%)
pg/mL X 0,75-32 pg/mLolitt, HAZ 2 Etestoll 23 olll, #EFHRE= O krusei (100%), C. rugosa (100%), T.
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Table 2. Distribution of Etest MICs in relation with the CLSI MICs
or MFCs for 92 yeast isolates

N of isolates displaying the dilution differ- %
ence when Etest MICs are compared:  ggree-

>2 2 -1 0 +1 +2 >2 ment

Test method

Etestwith CLSI 7 8 9 57 9 0 2 902
EtestwithMFCs 24 17 34 10 5 0 2 7

*, Percentage of Etest MICs that are within 2 dilutions of CLSI-MICs
or MFCs.
Abbreviations: See Table 1.

asashii (100%), C. glabrata (82%) X Y. lipolytica (75%)<]
AR o] WA} Etestol]l 23 amphotericin B MIC
oF MFCY] & HAF AE FAlo| AHEH, C krusei®} T
asashii= HARE LE 9527} #& amphotericin B MIC (0.38
pg/mL °1)e MFC (2 ug/mL o1& 2l v, C guil-
liermondii, C, lusitaniae, C. pelliculosa ¥ K, ohmeri w5
+ 2% amphotericin B Etest MIC7} 0.19 ug/mL ©]3Fo| 34
AL FAo MFCE 1 gg/mL ©]sto]iet. Al 7HA] ¥R Biofl
ofa thE of ula] AtfAl oz o MICSF MFCE Hol 452
T asashii®o|ct 3 Etestoll 23k MIC 3hS AA|Z oz
CLSTHolut MFC gholl vjsf o Y2 e 23t Etestet
CLSIY o) 2J3F amphotericin B MIC Z+2] 24 3] Auf4= 1 &
A& 90.2%°1 43, Etestoll 27k MIC2F MFC ghe] 24 3]

A ) Y22 71.7%°) K Table 2).
I &
2| chekst FRFAI7E ol uheh Ztol digt AA| <

FRA A AAPE 2] AlRE AL Qi &
et Ao ol 5 yAd WAl =
S 4= %l+=4|, amphotericin BAH S5UA
QFXﬂ—J o A & A A Ae sk s
A WS cll&shat Ees S 4= AoHy, 11, & ¢
:rL°1Wﬁ =4 470 B Aol EelE F 147H(EF 92
S Aelste] 3714 HPH O & amphotericin Bell that A8
ﬂ A4/ AARE AAISH] amphotericin B W =S AL
sto] Hokrt,

Nguyen 5412 CLSI M27THO.2 AR tji-i 7hec) o
9] amphotericin B MIC7} 0.25-1 pg/mL Afo]e] &2 H
9z 1of Qlof ArAE F o5 4= gl vhH, MFC HAL
£ amphotericin B9 A=&Auo] 714 733t dj&0lxjetar

Ux| - A1Z8] - 0f 2 9 62!

&ttt 2 Aol A= MFC Zaket 2| malafeke] gAof tis)
A ot ] Z3 o1 CLSIHe ©]§F amphotericin B MIC
L 7ol 729 49 0.125-1 pg/mLEA] GA] F2 9] i
of oS T = USITh AA AR 9259 CLSIHY
o] 2J8t amphotericin B MIC+ 0.125-4 ug/mL (6 3484
olth)Ate] o] HeIom sAlo] AR amphotericin B MFC
o] WHel= 0.25-8 pg/mL (6 3]Aul4= o) 2 7 THA| H=
E2 FEE S B & Aol WHE 4= ¢1%lc). Johnson
412 7 FE2) MICso2 MICyo %o ofell t-8-3k= MFCso
I} MFCoo] H]af 1 3|4t o] Wehar Haskglet, & ot
oA MIC2} MFC2] 2 314ul4= W Ux]&0] 97.8%% =], Can—
ton {151 81.1%% Hislct o|gst A= o5 Lxjajct
AREEE Ao F Wl ¢ dido] H aRgte] TR W MFC
A% A7} Sol oaf thas 2to) 7} Qloefet AHZHETHIS).
Amphotericin B Etestol &gt Ite|th #7328 MIC &3E+=
CLSIHoll vlel] v b ¥elE 7HA7] "ol amphotericin
B W4 Sl w5 Ested QoA o S-gsittal Bl
A58, 16]. 2 AN E F 9279 RS thitoR
EtestE o83t HARE A3} amphotericin B MIC7} 0.03-32
pg/mL AFO|(ATAR )R A Al 71A] B F 71 WA &
ke o 4 AT 2 Aol Al Etestoll 213 MIC2}F CLSTH
o] I3t amphotericin B MIC %+] 28 8]4ujj4= U 2]&-2>
90.2%% Koc s1719] 323} FARCE Etest®} CLSI™H S| &
A]&-o] ¥ o] -2+ amphotericin B2 Etest MIC7} CLSI
Hlofl A A2 gholl wlal HA| ol AvH o R whe 73k
o dEjA Qlthe, 16]. 2 A4 ZF #59] MFCEE
CLSIHoll o3k MICgholl vlg uf 3hF @A He o %2 5=
£ 2ot webA] Etestell 2l MICTH MFCE] Y2182 71.7%
24, Etestt CLSIH ¥t} ¢ ”8 =4 2121%
Amphotericin B WAZ 14 A=) kot
O} & Aol A= AR 7t ﬂ% ZHo] WA =] ApolE &
ot 7] fJate] oA Q] Bl 7]&-& Fal®E St} amphotericin
B WAF2] =S golR ]ttt Amphotericin B Y49 7]
024 CLSIH ] A% MIC 2 ug/mL ©J4H4, 10], MFC2] 7
£ 92 pg/mL ©1AH4, 10], 21231 Etest] 7-$- MIC 0.38 ug/
mL o35, 7o) ZtZF AAEAL Qirt, & A4 o] |
Akt F 927 5 CLSIYol| &3 MIC 2 ug/mL o3l +5
= 3.3%°1%3L, MFC 2 pg/mL ©140] 26.1%, 12|iL Etestol]
2J3)] MIC 0.38 ug/mL ©]A2 34.8%°]%]tt. Pfaller®} Dieke—
mall1ll= thaZt =39 o7 A49] A32 A4 amphotericin
B 4/do] Astd Aoy #5208 C krusei, C. kefyr, C.
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rugosa, C. inconspicua, C. glabrata ¥ C. lipolytica 6& &
23 HF Ql=y], B Lo A= Etestoll ]3] amphotericin B
MIC7} 0.38 ug/mL oAl 8 FE0& C krusei 100%), C.
rugosa (100%), C. glabrata (82%) 2 C. lipolytica (715%)24
ChE 27HA] W A Aol wlsl 7 & AT & 4= AUSIE

C. lusitaniaer= 2735} SAA AAEFo Aoz
BE Q10w amphotericin B A& E=%°f amphotericin
Bell g2t g5 WAdo] HarEQloHil], THvhs Am AR o)A
+ ol wtFoll 23t ZHdoll amphotericin BE |8kl ofEA &
AAE AR 2 FskaL QITHI), ey 2 EoA &
29 C lusitaniae @3 % amphotericin B 7541 437}t
96.7%2A C. albicans@t B|5z8lthil BLE|lEd|11] £ 4
Zoj| A HAME C lusitaniae 35= 5% amphotericin B <
AS Bt 3 C rugosars amphotericin B 2| 2E%0]|
3] AR o= Ei1Eo] amphotericin B WA THHth
ZEEE] AL Q= 2 Aol A= Etestell €J8l C. rugosa 2
9] amphotericin B MIC7} 242} 0.75 9} 1 pg/mLEA] 015
QI = Sl
B AJH A Etesto] 2IgF MICR} MFC HAMET}F TLEoflA
C. guilliermondii, C. lusitaniae X C. pelliculosa w5+
amphotericin Boll u]-¢- Z<pAdolglon | o= tf2 EA[11]19}
YA5H= 401t} 3HH, K ohmeri= AE34ollA & 5
S FA =T o] 8EE BRFO R ol -l Pichia ohmeri
Ee]olfled, 2 Sl At ES Aoz AEA
UERFI QIH18], & A+ 23k CLSIell €JgF amphotericin
B MIC7} 0.25 ug/mL, MFC= 0.25-0.5 yg/mL, 183l Etest
o &3+ MIC7} 0.06-0.19 ug/mLE 2o} amphotericin Bell
el A4 73S AlAFsESiT:

B ALo||A Y, lipolytica 452 Etestoll ©JgF MIC= 0.25-2
pg/mLEA YF oA MICTF 58 T 4= 93t o]
H3t AL (T JAACFE amphotericin B X &0 ¥F&-5}
2| &= Y. lipolytica 74 o= H1E I QS-S 7oty ¢
e W FE g R o ArF Zasieh AZE 9], gk,
Arikan3} Hascelik [16]:> Zte|thol| T3] amphotericin B W
A& AEY 4 qlokar gzl CLSIHE ol-8-ste] ARt 21,
T asashii 75-2] amphotericin B MICs0Z} MICso7} & T} 4
pg/mLoIATEAL 31931, Rodriguez—Tudela 5{20]%= CLSIH
S 0]83}0] o]} FARSE &2 amphotericin B MIC #4& B!
SHATE. & AtolMe 459 T, asashii w57} CLSIH] 9
3|41 amphotericin B MIC7} 2 pg/mL o[4S BY-& &1k
T AN AA|H oz 2 AtollA HAH 459 T. asashii v
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