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¥y 74 v RPUERHE micafungin (MCFG) &, MRAEMEEED EERNE TH 5 Candida &
B X U Aspergillus J& 7 E12%F L TIRIA WILERH AR MV &R L7z, Candida albicans (fluconazole
k% &), Candida tropicalis, Candida glabrata, Candida krusei 3 X U° Aspergillus &R TED
FRPR 3 BERRIZX LT, 90% L Lok IEE 2 Bilik§ 5 MCFG O fie/hEHIIREE (MICsw) 1& 0.125 ug/mL
UTFTHh, FEhEHIE (amphotericin B, fluconazole 3 & U itraconazole) & ) {&ftiz /R L7zc MCFG
® Candida parapsilosis 3 & ¥ Candida guilliermondii (253 % MICy IFZNEN 4 B L2 ug/
mL T, FREELFESELWLIERREMELZ R L7 Candida J&DKET OBEARIZK LT MCFG 133
BIMIZVER L7228, Aspergillus fumigatus (26 LTI EIERIZFED b e o 72 MCFG 2B MH
WHEIZD WM % R L 72 2% Cryptococcus neoformans, Trichosporon J&, Fusarium solani,
Pseudallescheria boydii B X OBARHEICH L CIHEEE2 RS eh o7 T2, ZIREEREOR S
ETOFRE I LT MCFG &2 7R L7228, BERHE TOZRE I L TG 2R S 4o 72o MCFG
® Candida BB X WA, fumigatus (239 5 MIC I8 XT38 pH B X ORI R 2 ORBII/NS H»
57275 b MEB LT MET7T VT I Y ORI L ) MIC © EABSA LNz, THEEEERICE
WT MCFG 2689 5% C. albicans DEZHEOK T IZA 5 F MCFG 4RO HBEOWREMR RN &

2002
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4= B IKPUE 9859 L 72 Immunocompromised host (23 1)
5 HALERI S HREERMEE 2o T0aA, HEIZKS
G IR B R IR B R IS HEAT L, 2R ED L
WA EE»IAAALL %2 5P, Immunocompromised host
B 2EREEIETD - & b — W2 K E I Candida
J&, Aspergillus J&3 X U° Cryptococcus J& T 5 7%, iZd
ZLORMAPHERE & LTHESIN T3, —7, HIL,
R AE 4 2T RE L 3 T ORE 7 9T T 3E 1X amphotericin B
(AMPH-B), azole 343 X U 5-fluorocytosine (5-FC)
WZBRSN T2, AMPH-B IZIH)E VIR AR bV &
NEBREERZAETLI LS, WEhd, REMERIED
FEREH L THOONRTWAED, HHATRWZ K& %
M TH %Y, Azole RILELHIEIL, AMPH-B & ) 1331
5\ EEZ 5N DS, FEREIEMEEERE SN 3 % 2R 13
R INTWAR, 512, azole RYIE W IZIHED Candida
albicans X Z DM Candida JEWHFEDBEMAHE S LT
5% ZOX)BBURDSS, WAVWHERAXRZ PVEAL,
BT BYORELHBPIEEEIRD LN TS,

ZORT, £ OHWOFEMIBBER R > Th 5 7 V7
YIE, BERICHRNTHL 20BN RIENEEZ b

TWaY, E51, ZFVh VEFEOMERE, BoiE
FCMEOERIN LTHHEZ AL TR, v VA&
A o M % 3 & L T & echinocandin F& i & fk
anidulafungin (LY 303366) % ¥ Ll © # & & A ¥ %
pneumocandin 5 #% 3 {K caspofungin (MK—0991) 7% & @
Fy T CRBERENRE SN, BRI EREI N T
W 2SO LAY O MIC M@ 312w TR AL
DV EINTVR WA, KHEEREIX§ % MIC i&, NCCLS
& D RFKE SN OMERIEIT DO W T ORI
LEDSVTHESNTEY, ZOMEERIZEHRRE IS
A MICH#l 2 b ol & Tw 5%, Anidulafungin &
caspofungin (22T Z D & 9 % BEHERY 72 75 ¢ MIC % ]
%E L, Candida J&EB & U Aspergillus JBI1ZxF L CTHEN 720G
ERT I ENREINTW R,

Micafungin (MCFG) | Coleophoma empetri ® X 3 Wi
5 HEE X 1172 echinocandin L O # 3% 2 £ 3 % FR
901379 O LA WFEEATH 522, MCFG (Mo ¥ ¥ » 7
14 VRPUE RS & FRRIC 1, 3—f—D—glucan DAAF K % fHE S
5 ZEDWBNITIN TN L2, K TIE, MCFG O in vitro
PUEWEGE OB A S 2ICT 272012, BRMICEE 24

* KBRS R B i e )1 X s 2-1-6
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REE BN S B in vitro WiEZ MO F ¥ ¥ 7 4 ¥ RPUHR
3¢ & [ ARIC NCCLS OB Tl L 72 il & i3 5.0
I M# & A&

1. fEAH SR

Micafungin (MCFG) %, BRI T¥EHpA ST
ElEsh, MEMEINLZLOE v, £ 72,
amphotericin B (AMPH-B; Fungizone®#EH, 71
AW AXY =R 4 THX&H), fluconazole
(FLCZ; Diflucan®#HE# 0.2%, 7 7 4 — 83k
%) B X Witraconazole (ITCZ; Itrizole®Cap.50, ¥
vl stmFitkaatt) 2R L7, S50, MRER R
B o g 3EH] & L T 5fluorocytosine (5-FC; flucyto-
sine, FDGHISE TEMRASA) 2 H 72,

2. AR

BRR 73 BERR (3 H AN T4 B S AU IREE T LR &
BRI R AT IS IE R S N2 Wikl 7z, 722721,
C. albicans @ FLCZ Mtk 4 kD 5 B 2 BRITHIK
- BHEE»rOSLG-EN, 2HRIE ) AT AN AE)
TV B CRE) XY AL, &3, ATCC ¥ i
American Type Culture Collection & ) i A L7z, IFM
PR L O TIMM #Ri&, TR - HHEIRE L 05
R - lOERZ LY ehehogb shiz,

3. WRBREEHIE O T R

MCFG, AMPH-B £ & U8 5-FC (LI 2 ¥ K\ 6%
L7z FLCZ iZ 200 mg/100 mL T i % 1 L 72,
ITCZ 3 758 K I\ZHEvE o 72 %, W & L T dimethyl
sulfoxide Z i L, PLEREIEESAHE BT % Rk
JEX 1% LM L7z

4. FAFEHERLERE (MIC) M

MIC @l 121% National Committee for Clinical
Laboratory Standards (NCCLS) D M 27-A 12
HEHL L 7B AR A IR & N 72

1) MIC JlE R oo a B

RPMI 1640 (7 )V % 3 Y ihl, ERERST MY v LMK
# W) 12 3—(N—morpholino) propanesulfonic acid
(MOPS, #iBEE 0.165 M) Z M2 CTHEMHE & L, 1mol
JLARBALT P ) 7 2 %2R/ MLCpH 7.0 ICHELZDO
TR E R (RPMI/MOPS) & L7z, &3,
Sporothrix schenckii O [ #FJE 5 #8 12 12 RPMI/MOPS
WCHIRE 1% 12 B XDV a— A &R L 72

2) BEEUHEMR~ A 707 L — b OfER

RPMI/MOPS % H > CTHe BRI A R % SR C 2 %
BREAML, 96 X34 707 L —bDKT T 100
uL $OEL 7,

3)  HHOTH

B% 3 Sabouraud dextrose agar (SDA; 2% glucose,
1% Bacto peptone, 1.5% Bacto agar) T 35C THH
REBZBIG L 22508 24 RERIF AR L7z, AWM
(2 HRE) %P < %RIRE IS Potato dextrose agar (PDA)

T30C T7~14 HRIFHEE Lo MR R
TEAR 8 CHE AL L 72 T MK % 1% Dextrose 7 Jill Brain
heart infusion agar (BHIA) X 5 ~ MIZAEH L, S.
schenckii 13 35C, 5% CO, FTHea2, ZN LAt o itk
F37TC T4~6HMUHAKELZL D% Wwis
Penicillium marneffei 8 X O°S.  schenckii D ARIEFE
HFHICIEPDA A5~ FT30C, 7~10 HEUF&REL
T2 1 %\ w/zs Coccidioides immitis 1% 1%
Dextrose I BHIA 2 5 >~ MCHiE#, 37C T15 H
MR U TR iR 2 W, WARE 2
ST IRE I O W MEREHAE I TR L, R HED
2RERE L B L) T LD 02 BRI & L7z,

4) WiKOFRE

AR RIEZ N EN <4 70 7L — gy T
2100 uL 2 M L 720 i M 0 W & 1E 1.0~2.5x10°
cells/mL & L7z, 727201, C.immitis # < ZREE
BEIZOWTIE, —RICEFEE;EL, TOREFARE
(25 U T 5.0x10°~4.0x10°cells/mL % Hfli L 72

5) ki #

Candida J&, Saccharomyces cerevisiae, Cryptococcus
neoformans, Trichosporon J&, Aspergillus J&, Pseu-
dallescheria boydii, BEERFNEB L OHGHEIL 35
CCTHFRREHE L7z F. solani 13 30C, Z“IEMEERED
BERPIZIE 87T, WARIEIE 25C (72721, C. immitis 1&
37C) TIA¥EFE L 7z, Sprothrix schenckii @ %I
1$35C, 5% CO, T CTHR¥ERE Lo T NTORMIZ
DVTIHBENRIZBW T RIEFIRD LN/ LT
MIC % H)5E L 720

6) MARMOHE

NCCLS M 27-A O3L#Z L7055 T A a 74k (0~4)
L7z

7) MIC D

L% 9 5 MCFG B £ O AMPH-B @ MIC i3,
AaT70%MLIERADAEAREL L, ITCZE L O
FLCZ ® MIC &, A3 7 2BLTF &R L 7=/l i
& L7z RIRW B L RMEEREICH T 5 MCFG,
AMPH-B, FLCZ B X O°ITCZ ® MIC i%, A2 7 2Lk
TR L7/ ERIRIE & L7z,

8) RgREEAE

WA EM (Candida parapsilosis ATCC 22019,
Candida krusei ATCC 6258) F7-1xL 7 7 L ¥ 2tk (C.
albicans ATCC90028) @) HL 4% < &b 1HkE AW,
MIC il & #iPH A NCCLS M 27-A I BV Tk @ S h T
WAHHPNICH D Z & R RERLZY,

5. MIC 2B XIT R4t 0w e

C. albicans ATCC 90028, C. parapsilosis ATCC
22019, C. krusei ATCC 6258 3 & UF Aspergillus fumi-
gatus TIMM 0063 122 W TLLF D4k T MIC % il 52

L7
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Table 1. Antifungal spectrum of micafungin
MIC (ug/mL)”
Organism
MCFG FLCZ ITCZ AMPH-B
Candida albicans ATCC 90028 0.0156 0.5 0.0313 0.5
Candida albicans FP 633 0.0313 0.25 0.0313 0.25
Candida tropicalis TIMM 0313 0.0313 4 0.125 0.5
Candida glabrata ATCC 90030 0.0156 16 1 0.5
Candida kefyr ATCC 28838™ 0.125 0.5 0.0625 0.5
Candida krusei ATCC 6258 0.125 32 0.25 1
Candida guilliermondii 13003 0.25 2 0.25 0.5
Candida parapsilosis ATCC 22019 2 2 0.25 0.5
Candida stellatoidea IFM 5491 0.0313 0.125 0.0078 0.0625
Saccharomyces cerevisiae ATCC 9763 0.125 2 0.25 0.5
Cryptococcus neoformans TIMM 0354 * >64 0.5 0.0313 0.25
Trichosporon cutaneum IFM 40140 >64 8 0.5 2
Trichosporon asahii TIMM 3144 >64 2 0.25 0.25
Aspergillus fumigatus TIMM 0063* 0.0078 >64 0.5 0.5
Aspergillus niger ATCC 6275* 0.0078 >64 0.5 0.25
Aspergillus nidulans IFM 5369 0.0078 32 0.0625 1
Aspergillus flavus ATCC 9643* 0.0156 64 0.25 1
Aspergillus terreus IFM 40852* 0.0156 >64 0.125 1
Aspergillus versicolor IFM 41406* 0.0156 32 0.0625 0.5
Fusarium solani IFM 41532*# >64 >64 >8 0.25
Pseudallescheria boydii IFM 41585* >64 16 0.5 1
Cladosporium trichoides IFM 4821** 0.5 4 0.0078 0.25
Exophiala dermatitidis IFM 4827** 2 4 0. 0625 0.125
Exophiala spinifera ATCC 18218** 0.25 8 0.0313 0.125
Fonsecaea pedrosoi ATCC 44356™* 2 16 0.125 0.5
Absidia corymbifera IFM 40776 >64 >64 0.25 0.25
Cunninghamella elegans TFO 4447 >64 >64 0.5 0.5
Rhizopus oryzae IFM 46105 >64 >64 0.5 0.25
Rhizopus microsporus >64 >64 0.5 0.125

var. rhizopodiformis IFM 46417

“Medium: RPMI 1640/165 mM MOPS (pH 7. 0)
Inoculum: 1.0 to 2.5 x 10° cells/mL
Culture: 35C (*30C), 2days (*3days, **more than 4 days)

MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole, AMPH-B: amphotericin B

1) EHEREOZE

Hl DEZ R~ 4 7 07 L — MR % Rk
T 1.0x10% 1.0x10% 1.0x10* 5 & UF 1.0x10°cells/mL
2% 5 X 912 100 uL A L 720

2) b pH O

RPMI 1640/MOPS {2 1 mol/L K4+ b U 7 4 %
721 1mol/LIEERZ @M L CTpH5, 6, 7B L U8
LD oz RWlERm e LT,

3) b MIEAIN o R

fEFBNE T2 SR L 721iE % A @ E L, 56T
T 30 45 ML U CHEBH O & Uiz il
BEH 10, 30 BL U 90% &5 L 912 RPMI/MOPS
TME L7z b 0% ERZWllEsit e LTHw,

4) b MIETNT I VRO g

t MiiE7 V73~ (HSA) % RPMI/MOPS THiif¥
BI04 BLU4.0% [CTBEAEHEA L2 b 0% K%
PR & LTz,

6. PKRWIRE (MFC) W&

MIC HlE# DWW 100 uL % SDA IZH:AE L, 35C T
72 WER DL RAFREE 2R, BB Lo o= —HAas 1D
TThot: EHENED 99% UL L& RW) w/NSEHE
JE% MFC & L72c MFC i Candida &3 & T A. fumi-
gatus \Z2WTOHRME L7z,

7. WERHETARIC B XITTIEH

RPMI/MOPS # i \» T A Bt & TMCFG B X O
AMPH-B O 2 fEERE AR BCRY 2 ER L, &A% &
B2 2mL 9 2 4 L 720 C. albicans FP 633, C.
albicans ATCC 90028, C. glabrata ATCC 90030, C.
krusei ATCC 6258, C. parapsilosis ATCC 22019 1 X
U C. tropicalis TIMM 0313 % SDA T 35C, 24l [
ISR 38 L 72 W& % RPMI/MOPS T 5.0x10'~2.0x10°
cells/mL 27 % X 9 \ZH# L, 35C, MHALHTILR
FEER R L2 TN D% 2mL OFEFFGRIED 5 VX
RPMI/MOPS (control) &#AMIL, 35T, W FMT
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Table 2. MICs of micafungin against clinical isolates of yeasts
Organism c d MIC range” MICs, ” MICy, "
ompoun
(no. of isolates) P (ug/mL) (ug/mL) (ug/mL)

MCFG 0.0078 - 0.0625 0.0156 0.0313

C. albicans FLCZ 0.0625 - 4 0.25 0.5

(55) ITCZ 0.0078 - 0.125 0.0313 0.0625
AMPH-B 0.00625 - 1 0.5 0.5
MCFG 0.0156 - 0.0313 0.0156 0.0313

C. albicans (FLCZ resistant) FLCZ 16 - >64 64 >64

(4) ITCZ 1 - >8 >8 >8
AMPH-B 0.25 - 0.5 0.5 0.5
MCFG 0.0156 - 0.0625 0.0313 0. 0625

C. tropicalis™** FLCZ 0.0625 - >64 0.25 2

(42) ITCZ 0.0078 - 2 0.0625 0.5
AMPH-B 0.125 - 1 0.5 0.5
MCFG 0.0156 - 0.0625 0.0156 0.0313

C. glabrata FLCZ 1 - >64 4 32

(36) ITCZ 0.125 - >8 0.5 1
AMPH-B 0.125 - 1 0.5 1
MCFG 0.125 0.125 0.125

C. krusei FLCZ 1 - 64 32 32

(11) ITCZ 0.125 - 1 0.5 1
AMPH-B 1 1
MCFG 0.5 - 4 1 4

C. parapsilosis FLCZ 0.125 - 4 0.5 1

(28) ITCZ 0.0313 - 0.5 0.125 0.5
AMPH-B 0.125 - 1 0.5 1
MCFG 0.25 - 8 1 2

C. guilliermondii FLCZ 1 - 16 4 8

(29) ITCZ 0.125 - 1 0.5 1
AMPH-B 0.125 - 1 0.5 0.5
MCFG >64 >64 >64

C. neoformans” FLCZ 0.5 - 8 4 4

(20) ITCZ 0.0313 - 0.5 0.25 0.5
AMPH-B 0.25 - 0.5 0.5 0.5
MCFG >64 >64 >64

T. cutaneum FLCZ 0.125 - 4 1 2

(22) ITCZ 0.125 - 0.5 0.5 0.5
AMPH-B 0.5 - 8 2 4

“Medium: RPMI 1640/165 mM MOPS (pH 7.0)
Inoculum: 1.0 to 2.5 x 10° cells/mL
Culture: 35C, 2 days (*3 days, **1 to 2 days)

"' MICso or MICs: The MICs at which 50 or 90% of isolates are inhibited, respectively
MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole, AMPH-B: amphotericin B

24 RFHIEHE RS 22 L7, HA AN SETHH3, 6, 9
BEU 24 BERIRICHEO 5% R L CAERKZIE
L7

8.  PAERAE NI VLS AR
RPMI/MOPS % i\ TiRERE THEH D 2 5B A
REH #EB L 72 C. albicans ATCC 90028 % SDA
T 35T, 20 KI5 3 L 7-%, RPMI/MOPS T 1.0
x10°~5.0x10°cells/mL I % % X H IZHE L, 2D 1
mL & 3EH AP 1 mL &2 REEN TR L, RS0
TH 48 WG FHE RS 22 L 720 WHRAYICHEIEE L CTRE X

DL L g U CHI & 2 (345 2 B U 7 e/ N SE A
% MIC LHIEL, 20 1/2 BE DWW % RPMI/MOPS
2 10% #:ff L 720 35C, BF5 4T 5~6 IRf [ i i 5%
L, 2.0x10° cells/mL 127 5% & 912 RPMI/MOPS T
TR 720 FHAFHPM 1 mL 250E L 2RBREICZF0 1
mL 28 L, 35T, &F54M T 48~72 Ikp M) i il 55 48
L7zo DB, FkROEANEL 15 mI#E D R L 72,
I # e
1. PIEBARZ bV
MCFG B & 'H%hJE$E (FLCZ, ITCZ ¥ & U8 AMPH
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Table 3. MICs of micafungin against clinical isolates of Aspergillus species

Organism Compound MIC range” MICs, ” MICs, ¥
(no. of isolates) (ug/mL) (ug/mL) (ug/mL)
MCFG 0.0078 — 0.0313 0.0156 0.0313
A. fumigatus FLCZ 8 — >64 64 >64
(39) ITCZ 0.0625 — 1 0.5 1
AMPH-B 0.25 — 2 1 2
MCFG 0.0078 — 0.0625 0.0156 0.0313
A. niger FLCZ 64 — >64 >64 >64
(11) ITCZ 0.5 - 1 1 1
AMPH-B 0.5 — 2 1 1
MCFG 0.0078 — 0.0625 0.0156 0.0313
A. flavus FLCZ 2 - >64 64 >64
(11) ITCZ 0.0625 — 0.5 0.25 0.5
AMPH-B 0.25 — 2 2 2
MCFG 0.0039 — 0.0156 0.0078 0.0156
A. terreus FLCZ 4 — >64 16 >64
(6) ITCZ 0.0625 — 0.25 0.125 0.25
AMPH-B 0.25 — 2 0.5 2

“Medium: RPMI 1640/165 mM MOPS (pH 7.0)
Inoculum: 1.0 x 10° cells/mL
Culture: 35C, 3 days

"' MICs or MICs: The MICs at which 50 or 90% of isolates are inhibited, respectively
MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole, AMPH-B: amphotericin B

-B) OXMEEB L UORIKREICH T H2HEFANRS T
) % Table 1 IZ/R L 72c MCFG i, Candida J&, Sac-
charomyces cerevisiae, Aspergillus J& B X "B {6 B K
FORMMIZHN L TIEE %2R LD, C neoformans,
Trichosporon /&, F. solani, P. boydii 1 & A HE
DOWHIIZTEEZ RS o 72,

2. ERAREERRICHS 5 MIC

) B #

Candida J&, C. neoformans 3 & U Trichosporon
cutaneum \Z % 3 % MIC % Table2 {1 /& L 7z, C.
albicans (FLCZTH ™ # % & &), C. tropicalis, C.
glabrata 3 £ U C. krusei 2353 % 90% Ll LoD 3¢
B Z [k 9 2 MCFG Ofie/MEAIIRE (MICw) 13 0.125
ug/mLLL T TR ZEIE L Y KM %2R L7 C
parapsilosis B £ U C. guilliermondii \Z%} 3 5 MCFG
D MICy lFENEFN 4B L 2ug/mL T, HER)EHEL
MELZWLIERREMEZ R L7 —F, C. neoformans
BI VT cutaneum \Zx}3 % MCFG @ MIC % >64 ug
/mL T®H > 72,

2) Aspergillus J&

Aspergillus JE 2% 3§ % MIC % Table 3 127~ L 72,
Aspergillus J& 4§ #f 2 X 37 % MCFG ® MICs, &
0.0313 ug/mL LU T, [FRIEEE L D IKMETH - 720

3) HBmEEH

BB (-HEEkRZ D) ST 5 MIC %
Table 4 I /R L 72 Exophiala spinifera, Fonsecaea
pedrosoi 3 X U Cladosporium trichoides \Z X 3 %

Table 4. MICs of micafungin against dematiaceous fungi

Organism MIC range”
R Compound
(no. of isolates) (ug/mL)
MCFG 1 - >64
E. dermatitidis FLCZ 2 - 16
(6) ITCZ 0.0313 - 0.125
AMPH-B 0.125 - 0.5
MCFG 0.125 — 2
E. spinifera FLCZ 4 - 16
(6) ITCZ 0.0313 - 0.125
AMPH-B 0.125 - 0.5
MCFG 0.5 — 8
F. pedrosoi FLCZ 2 - 16
(6) ITCZ 0.0156 — 0.125
AMPH-B 0.25 - 0.5
MCFG 0.125 - 0.5
C. trichoides™ FLCZ 4 - 8
(5) ITCZ 0.001 — 0.0625
AMPH-B 0.125 - 0.25

“Medium: RPMI 1640,/165 mM MOPS (pH 7.0)

Inoculum: 1. 0 x 10° cells/mL

Culture: 35C, 3 to 6 days (*5 to 10 days)
MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole,
AMPH-B: amphotericin B

MCFG ® MIC iZ, 0.125~8 ug/mL T& 9, FLCZ &
&% LI TH - 724%, ITCZ B X ) AMPH-B
L D IEEMEA R L7z, Exophiala dermatitidis @ 6 ¥k
3B 3 5 MCFG @ MIC 1% 1~4 ug/mL T - 7=
A5, FRD O 3RS E RS oz (>64 ug/mL),
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Table 5. MICs of micafungin against dimorphic fungi

MIC range” (ug/mL)

Organism
(no. of isolates: Compound
yeast-like form/mycelial form) Yeast-like form Mycelial form

MCFG 32 - >64 0.0313 - 0. 0625

H. capsulatum FLCZ 1 - 2 4 - 16

(3/2) ITCZ 0.0078 - 0.0156 0.0156 - 0.0313
AMPH-B 0.25 - 0.5 0.0625 - 0.125
MCFG 32 - >64 0.0078 - 0.0313

B. dermatitidis FLCZ 1 - 4 16 - 32

(4/4) ITCZ =0.0039 - 0.0156 0.0078 - 0.0313
AMPH-B 0.125 0.0156
MCFG >64 4 - 16

P. brasiliensis FLCZ 0.125 - 0.5 0.25 - 1

(6/6) ITCZ =0.0039 =0.0039 - 0.0078
AMPH-B 0.125 - 0.25 0.0078 - 0. 0625
MCFG 4 - 16 0.0313 - 2

P. marneffei FLCZ 1 - 2 2 - 4

(5/4) ITCZ 0.0156 - 0.0313 0.0078 - 0. 0625
AMPH-B 0.25 - 0.5 0.125 - 0.25
MCFG 16 - >64 0.5 - 1

S. schenckii FLCZ 16 - >64 >64

(4/5) ITCZ 1 - 2 0.5 - 1
AMPH-B 0.5 - 1 1 - 2
MCFG — 0.0156

C. immitis FLCZ — 4

(—/4) ITCZ — 0.0625 -  0.125
AMPH-B — 0. 0625 - 0.25

“Medium: RPMI 1640/165 mM MOPS (pH 7.0)

Inoculum: Yeast-like form, 2.0 to 5.0 x 10* (P. marneffei 5.0 x 10°, S. schenckii 1.0 x 10°) cells/mL
Mycelial form, 1.0 to 5.0 x 10* (P. brasiliensis 4.0 x 10°, C. immitis 1.0 x 10°) cells/mL

Culture: Yeast-like form 37C, 4 to 8 days, aerobic culture

(S. schenckii, 35C, 5% CO,, with shaking)

Mycelial form, 25°C (C. immitis, 37C), 3 to 8 days, aerobic culture

Y—: Not tested

MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole, AMPH-B: amphotericin B

4) IRMEERHE

TRMERE (—HEEkRE S D) IS8 % MIC %
Table 5 (278 L72s H. capsulatum, B. dermatitidis, P.
brasiliensis, P. marneffei 3 £ U' S. schenckii DFEEHE
TOREITH LT MCFG I35kt 2 /R R TH
2 72%%, H. capsulatum, B. dermatitidis, S. schenckii
BLUC. immitis DWHRETOIRE I T % MIC &
0.0078~1 ug/mL C, ITCZ & %52, AMPH
B LHEPPLRKMETHY, FLCZ L) bRMETH -
720 P. marneffei DWW TOFREF KT 5 MCFG ©
MIC i 0.0313~2 ug/mL T& ), ITCZ & 0 AMPH
-B XV 8l TH 5 72AFLCZ & ) RIKETH - 726
P. brasiliensis D WHRIE TDOHE X 3 5 MCFG ©
MIC |3 4~16 ug/mL T, FZFFHIEL Y bEHETH - 720

3. MICIZB XIZTRESMFOLE

R pH, HBfigE, ¢ MFEB IO MIET VT

I~ (HSA) ® MCFG @ MIC 23 X258 % Table
62K L7z Candida JEB LT A. fumigatus \ZX5 %
MCFG @ MIC I2B X IZTHMM RO EE I NS o7z
A%, KM pH 288 OS5I BV TR RSl 2 /R 3 E A
Bobhiz, £72, & Mi{EB X OTHSA OFMNIZ MIC
Rt 2 By s

4. FRWIEH

1) ERRD BRI 2 MFC

Candida J& B £ FA. fumigatus \Z % 3 5 MFC %
Table 7 1278 L 720 C. albicans, FLCZ it ® C. albi-
cans, C. glabrata 8 X U C. krusei I2%33 % MCFG ®
MFCy i&, €1 €10.25, 0.5, 0.0313 B £ ¥ 0.25 ug
/mL T®Y), AMPH-B & V) b KR TRWIER A S
N7z 72721, C. tropicalis B XU C. guilliermondii
2k 3 % MCFG ® MFCy (£>64 ug/mL Tdh h, KW
SNV FETE L 72 C. parapsilosis \Z X 3 %
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Table 6. Influence of culture conditions on MIC
MIC” (ug/mL)
Culture condition C. albicans C. parapsilosis C. krusei A. fumigatus*
ATCC 90028 ATCC 22019 ATCC 6258 TIMM 0063
5 0.0313 0.25 0.0313 0.0078
o 6 0.0156 0.5 0.0625 0.0039
p 7 0.0156 1 0.125 0.0078
8 0.0156 1 0.125 0.125
1x10° 0.0156 1 0.125 0.0039
Inoculum size® 1x10° 0.0156 1 0.125 0.0078
(cells/mL) 1x10* 0.0156 2 0.0625 0.0078
1x10° 0.0156 2 0.0625 0.0156
0 0.0156 1 0.125 0.0078
Addition of
R 10 0.25 8 2 0.125
human serum 30 1 39 4 0.5
o .
%) 90 2 64 8 0.5
Addition of HSA? 0.4 0.125 16 0.5 0.0625
(%) 4.0 2 64 8 0.5

“Culture : 35C, 2days (*3 days)

"RPMI 1640/165 mM MOPS was adjusted to a pH of 5, 6, 7 and 8 with 1 mol/L HCI or 1 mol/L NaOH, Inoculum size

was 1.0 x 10° cells/mL

“RPMI 1640/165 mM MOPS (pH 7.0) was used as a test medium
YRPMI 1640/165 mM MOPS (pH 7.0) was used as a test medium, inoculum size was 1.0 x 10° cells/mL

MCFG @ MFCq 1% 8 ug/mL & AMPH-B & 1) & /& fif
T& o 72 Candida JE X3 5 FLCZ B & ' ITCZ O
MFCy i F N ZFN>64ug/mL B L F>8ug/mL Tdh
5 720 A. fumigatus D X T OB KX 3 5
MCFG @ MFC (3 >64 ug/mL T 1), BEEHIZED
bivedroiz,

2) 24 WRF IR IRE 0 ik 1 e AT It

MCFG B & O'[H #) ¥ % C. albicans FP 633 |2 24
REHIVER S 8728 S OERBZEIL L AR E & DOBR%E
Fig. 11278 L 720 MCFG IZ 0.0078 ug/mL 7» 5 W & %>
LRBEIER (BRE» S 99% UL EOWKRA) %R
L, AMPH-B & ) 3 GRE»SHRENTH > 720 —H,
FLCZ BXWITCZ & 1232 ug/mL FTEH S €7
»S, BREEH RO NG h o7z,

3) MRS E XITTIEH

C. albicans 2 ¥k, C. glabrata, C. krusei, C. parapsi-
losis B X U C. tropicalis % 1 HROMWIM KIS L I1FT
MCFG # X 0 AMPH-B O£l % Fig. 2 (2R L7z, C.
albicans 2k, C. glabrata 1 & U C. krusei 12 %t L T
MCFG (%, MIC JL Lo e T 24 ¢ [ % (Bl I & o
99% LL I % & W L 72 2%, C. parapsilosis B & U°C.
tropicalis |2 L CIEM L 2R RWIEH Z RS o 72,
Candida J&\2% 3§ % MCFG O3/ 1 H 1 MIC Pl 1o
BECBWCTIRIZIRABRETH Y, REMKRFNZBEWIER
%289 AMPH-B & 357 -7z, £72, BEREHRICH L
TRWEM DRSO 51 %R & TMCFG & AMPH-B
OERZ IR 5 &, 3, 6 BL U IFMIERBZORE

Changes of viable counts (A log CFU)

—4,03 | Detection limit
S N N S N N N B

0.0039 0.0156 0.0625 0.25 1 4 16 64
Drug concentration (. g/mL)
MCFG: micafungin, AMPH-B: amphotericin B, FLCZ: fluconazole

ITCZ: itraconazole

Fig. 1. Fungicidal activity against Candida albicans FP
633 after 24 hours exposure.
Alog CFU: logarithm of CFU after 24 hours exposure—
logarithm of CFU at time zero

WAEIEIE AMPH-B O J5hME R T\ 72,

5.  AABREE NI

C. albicans ATCC 90028 % MIC® 1/2 i £ DMCFG
ZEHT HEHT 15 ML 72 & Db f K E
[FIRhEHE & i L 72 e % Fig. 3 127~ L 720 C. albicans
@ MCFG (2§ 5%z MiE, 15 mE TOMNTIZE A
EEAL L o7z FLCZ B L " AMPH-B I3 LT3
[T o 7275, 5-FC A LTl 3 I & 0 3
L Wit bas58 H 7z,
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Table 7. MFCs of micafungin for clinical isolates of Candida species and Asperigillus fumigatus
Organism c d MFC range” MFCs, " MFCy”
m n
(no. of isolates) ompou (ug/mL) (ug/mL) (ug/mL)

MCFG 0.0156 - 4 0.0313 0.25

C. albicans FLCZ >64 >64 >64

(12) ITCZ >8 >8 >8
AMPH-B 0.5 - 1 0.5 1

C albi MCFG 0.0156 - 0.5 0.0313 0.5

@E‘CZL‘””? o) FLCZ >64 >64 >64

w resistan ITCZ >8 >8 >8
AMPH-B 0.5 - 2 0.5 2
MCFG 0.0313 - >64 0.0625 >64

C. tropicalis FLCZ 0.25 - >64 >64 >64

(12) ITCZ 0.0625 - >8 >8 >8
AMPH-B 0.25 - 2 1 2
MCFG 0.0156 - 0.0313 0.0156 0.0313

C. glabrata FLCZ 4 - >64 >64 >64

(15) ITCZ 0.5 — >8 >8 >8
AMPH-B 1 - 2 1 2
MCFG 0.125 - 0.25 0.125 0.25

C. krusei FLCZ 64 — >64 >64 >64

(10) ITCZ 1 - 8 1 8
AMPH-B 1 - 2 1 2
MCFG 2 - 16 4 8

C. parapsilosis FLCZ 16 - >64 >64 >64

(10) ITCZ 0.5 - >8 8 >8
AMPH-B 1 - 4 2 2
MCFG 1 - >o64 8 >64

C. guilliermondii FLCZ >64 >64 >64

(10) ITCZ >8 >8 >8
AMPH-B 0.5 — 2 1 1
MCFG >64 >64 >64

A. fumigatus FLCZ 64 - >64 >64 >64

(18) ITCZ 0.25 - 4 1 2
AMPH-B 1 - 4 2 4

“MFC: Minimum fungicidal concentration (more than 99% of the original inoculum was killed)

Medium: RPMI 1640/165 mM MOPS (pH 7.0)
Inoculum: 1.0 to 2.5 x 10° cells/mL

Y MFCs or MFCs: The MFCs at which 50 or 90% of isolates are inhibited, respectively
MCFG: micafungin, FLCZ: fluconazole, ITCZ: itraconazole, AMPH-B: amphotericin B

Im. * =

AHFFETIE, MCFG O iR 1912 T 3 70 2 B IR 12 %)
¥ % in vitro itk % NCCLS DFE#: M 27-A 1 #L
L 7= s il A Bl Tl & L 720 MCFG 13 Candida /&
WA LT oI ER 2RO b7z 0 T, B
FEZHR 3% MIC (2555l % 52412 BHAE L RIS E T IS
7 B e/ NEFIIERE L 23 L 720 MCFG @ MIC & H L
PRI M27-AICBIFH5 A7 0THY, AMPH-
B ® MIC O# KT L L TH %™, MCFG &, Candida
B O WA IZH L THivin vitro 1§PEZ2 R L, 4FI2C.
albicans, C. tropicalis, C. glabrata 3 X O C. krusei 12
LTI, WBELZEROLPTD - & B v MICy
R L7z BEBRIERD 20 211 FLCZ TiHAEBR D & F 1

TW7z75, MCFG & 2 S ORRICH L TH BN
PxERL, KAEMEZEDON LD o7 72, C
albicans HS5-FC I L CIE 3Mo@ick nFEL W
MRS 5N 7= i BT, MCFG IZH L Tl
15 B F TOMR T EZMHIZIZ E A EE/LET, 5-FC
IR LTtz LI wZ EAURE I 7z,
MCFG @ C. parapsilosis 3 £ U C. guilliermondii 2
x4 % MIC ERHR O WAIZ RS & H L, ITCZB &
"AMPH-B £ 1) & @i T & - 72 Candida J& O W
] CT#ED b7z MCFG (K 2 &2tk o #=RI%, o
Fr T VRIEREICH L THRD 5N TV B,
ZOREKIEH L NI E N T e,

MCFG X C. albicans FP 633 3 £ UF ATCC 90028 12
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Fig.

% LT AMPH-B X ) b{KiREL» SERIEHZ2RL, C.
albicans O [ R 55 W ¥R 126 9 % MFCe @ T B
AMPH-B X DK TdH - 72c MCFG @ C. albicans LA
S Candida J& O ERIR 5 HERR IR 5% MFC % #ll5E L

C. albicans FP633
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MCFG: micafungin, AMPH-B: amphotericin B
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MCFG AMPH-B

i Viable counts (Log of cfu/mL)

=
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03 69 24

C. krusei ATCC6258
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" Viable counts (Log of cfu/mL)
[\ w > (@21 (=] 3 oo

C. tropicalis TIMMO0313
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N W s~ Ot & 9 @

N Viable counts (Log of cfu/mL)
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[
0369

2. Time-kill curve against Candida albicans FP 633, C. albicans ATCC 90028, Candida glabrata ATCC 90030,
Candida krusei ATCC 6258, Candida parapsilosis ATCC 22019 and Candida tropicalis TIMM 0313.
Concentrations: OControl, €1/4 MIC, A1/2 MIC, M1 MIC, @2MIC, x4 MIC

7GR, KT ORPRIZH LT AMPH-B & ) d Rz
JEHBRBEIER 2R3 2 AV L 720 MCFG ®
Candida JEIZx§ 2 BRAEMIE MIC LLEOREIZE W
TR HNIZA, S HICHEREZIEN ST W B
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>128 L, 25C CHEEEBLEAETHEE S0 LTI
64 XD TRBEL SWEE /R LAY, 37C THELT
3 16 BRIETHRE S bDICHN LTIRERNTH 72 C.
® . immitis 1 ZH AR L TOA MIC ZifllE L7724, H.
° capsulatum 3 X ' B. dermatitidis D WHRBIIH T 5
= 1 MIC X 13IZ[[ LNV Th - 720 P. brasiliensis 125\
0.25‘r—A—A—A/\A—A—A—\/‘_‘\A/\A/A TIEHWARIIIH$ 5 MIC %% 4~16 ug/mL & LY E
0.0625 |- HCTH o 7225, BRIBIZHT 5 MIC (>64ug/mL) &
0.0156 ¢ DRI RIE Y ZRIIHFAE L 72 P. marneffei BLU'S.
L1 1 1 1 | schenckii |23 L CHHEBEREIZX 5 MIC DGR

Y S O I S N
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Number of passage (times)
MCFG: micafungin, AMPH-B: amphotericin B, FLCZ: fluconazole
ITCZ: itraconazole

Fig. 3. Change in the susceptibility of Candida albicans
ATCC 90028 to micafungin (MCFG) after repeated
exposure to sub—inhibitory concentrations of MCFG.

BIFNEFRLEE T, RWIEH/R T IREIRIC B W T IREEK
%R L7 AMPH-B L 132750, R/RREED L
TR EEIAAF I R EVE R 2R 3 IR 23380 b7z,
T2, BRI L TREBEEH OO 5N 5 IREET
MCFG O %# AMPH-B & b3 % &, AMPH-B &
Db FREHTORRIIEE Y, RMEEW ORI = VEH
BT, MIC VL EOREZFHRMIIEH S5 &
WEETHLLEZ LN,

MCFGR M@ * v ¥ 7 4 ¥ RPLE W H 1L, A
fumigatus \ZxF L CTENTZ in vivo % R 312182520
L2L, ShoofbEWD A. fumigatus (x4 % MIC
ARG RECHET 5 &, FAOKEIMMERED,
LIHESNS S DOOEREHIZBWTHEMOEE R
IHEH IR S o /2%, Zhw 212, MCFG O
Aspergillus J&\2xt3 % MIC & in vivo % KWL§ %
LEZoNBHERMEL UCTHRERRICHER L THL »
WZEEEAA LT B i/ NIRRT EE & @3 L CllE L7z,
MCFG @ MIC &% L7z# K it M 27-A I2B1) % A
I 72THHY, ToJE T EL ZMCFG D
Aspergillus 4 T 18 O i R 55 8 vk 125 97 %5 MICw 13,
AMPH-B X ) 5 IR Z R L7z,

RIZ, ZOMOERRMICELZE 2R DB X UOSRIRE 13
3% MCFG @O MIC #JIE L7 25, C. neoformans,
T. cutaneum, T. asahii, F . solani, P. boydii 3 X 0 4&
WEIIIEM 2 RS hh otz —F, BOHEEEIIIN
FEANHIVER 25388 & 72 AS, Aspergillus JBIZR 3 %1%
& AR IC MCFG @ MIC 1 % B 2 C b Bl & 52412
Ml$ 2 L3 TERNo/c MCFGOINSDERE
FUTH T BP0EW AT bV, caspofungin B & U
anidulafungin & (ZIZFEBETDH o 7214179,

MCFG @ H. capsulatum 3 X " B. dermatitidis |2
B EN S OFBFIRREIC X ) K E LARIPAAE

O HNTA, TS 2 WEORARIEIIH T % MCFG @
YERIX H. capsulatum B X T B. dermatitidis (235 %
TERIZEENS DT R > 72,

i, 1,3-f-D-glucan GHIEEFEIZ T TH 5B FKS 1
H C. neoformans 2* 5 b Wk Z N, FKS 1 25K D
HEFICLHTH DL I EDFEHINZY, 122 0b 5T,
C. neoformans »* 1, 3—ff—D—glucan 4 & Bk D [HEFE |5
LTERBZHETH DL Z Eh 5, KED 1, 3—f-D—glucan
BRI T 5 2o DEAOPMEIZONTI 5%
LMEPLETHLEEZOLNTVS, —F, BEWH
X FE 12 chitin 3 & U chitosan Z MfBBERK 5> & LTHL,
1,8-f-D—glucan # FE LK E L TD LWz DHIT,
MCFG #1ZU® & § 5 1, 3- f—D—glucan £ A K O [ E
WIIEEWHICTHEEZ RS VWb D LEEZ LN, F.
solani, P. boydii 8 X WEAEFEICEHL T, bhb
NS BR Y HIBBERL 512D\ CREERIN MG L 7235 12
w2y, ZIREMEWHE TH 5 B. dermatitidis X P.
brasiliensis D W R B W Tl f—glucan, BRI T
X a—glucan L VL V) T EBASNTE P>,
MCFG O{EMNEERRICL YV REELREZZ DD
EOOMMITH D EHESINS, LrL, ZEEERHE
FEGSRHE CRIIEZ 295720, BIHZICH LT
)T 5 MCFG A% in vivo THIME % /R 3 1 BB &
KnwetEzohs,

MCFG @ MIC iZt MIiEZHMT A &L YL
MPCEA L7z £/, @ MAET7T VT I Y Z2HRMLTY
D MIC @ 154520 57z T, MCFG O liLi
BN & 2 MIC O EFHIARIENIMGE 7V 7 I VI
BT A EREREEZ bz,

Pk X512, MCFG &, WRAEVEERED F 2K
W TdH 5 Candida BB & O Aspergillus J& 7 £\ IRIA
WHIERANRY PVEAL, BRI R T I e,
NS ORI X 2 RIETEERAE (%3 2 BRI 22 4 H
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In vitro activity of a new lipopeptide antifungal agent, micafungin against a
variety of clinically important fungi

Fumiaki Ikeda”, Kazumi Otomo”, Tohru Nakai’, Yoshihiko Morishita’,
Katsuyuki Maki”, Shuichi Tawara’, Seitaro Mutoh",
Fumio Matsumoto” and Shogo Kuwahara®

YMedicinal Biology Research Laboratories, Fujisawa Pharmaceutical Co., Ltd.,
2-1-6, Kashima, Yodogawa—ku, Osaka 532-8514, Japan

?Kanagawa Prefectural Nursing and Hygienic School Hospital

¥Toho University School of Medicine

The in vitro antifungal activity and spectrum of micafungin (MCFG) were compared with those of
amphotericin-B (AMPH-B), fluconazole (FLCZ) and itraconazole (ITCZ) using a broth microdilution
method as specified by the National Committee for Clinical Laboratory Standards (NCCLS) document M
27—-A. MCFG exhibited broad—spectrum activity against clinically important pathogens including Candida
species and Aspergillus species, and its MICy levels against C. albicans (including FLCZ-resistant C.
albicans), C. tropicalis, C. glabrata, C. krusei and Aspergillus species were =0.125 ug/mL, which were
lower than those for the other antifungal agents tested. The MICy, levels of MCFG against C. parapsilosis
and C. guilliermondii were 4 and 2 ug/mL, respectively, which were comparable to or higher than those
for the other antifungal agents tested. MCFG exhibited concentration—independent fungicidal activity at
concentrations higher than the MIC against most Candida species. In contrast, the MFCs of MCFG against
A. fumigatus isolates were much higher than the MICs of the other agents, indicating that its action is
fungistatic against this species. MCFG showed moderate to weak activity against most dematiaceous fungi
and had no activity against Cryptococcus neoformans, Trichosporon species, Fusarium solani,
Pseudallesheria boydii and zygomycetes. Although MCFG showed potent activity against the mycelial
form of dimorphic fungi, it had weak or no activity against their yeast—like form. Neither the pH of the test
medium nor the inoculum size greatly affected the MIC values of MCFG, while addition of human serum or
human serum albumin increased the MIC values against Candida species and A. fumigatus. In
experiments on resistance induction, the MIC of MCFG for C. albicans was not significantly changed;
indicating that there is a low probability of MCFG—induced resistance.



