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CLSI @ Candida 7 & O BERERREFE K3 % MIC I 2 12 B3 % document M27-A3 T i3 micafungin
(MCFG) 2 D% ¥ ¥ 74 Y RPEREIBIME N, 512, 7LA 7R AL ¥+ MIC b EERZ2ug/
mL DL & 358 8 N7z MCFG @ Candida (2349 % MIC &, $E3E, 48 BF IR 0 3F 05241k (MIC-
0) THESNDGED Lo 72705, M27-A3 Tl 24 BB ICRBE I BOE B L TR 50% K
A (MIC-2) THET 2 Z L& L TWD, bivbiud, M27-A312#EHL L 72 MCFG » MIC #ll € #: 0
HRMEZMEET 5 HWT, AARTHEE SN Candida KRG HER % 5HACHEd P & R L 72,

2002 47 ~2008 412 & T ER R M LA © 43k & L7 Candida albicans 265 ¥k, Candida tropicalis 136 #k, Can-
dida glabrata 100 ¥k, Candida parapsilosis 137 %, Candida krusei 103 ¥, Candida guilliermondii 107 ¥RIZ3t3
% A8 W[ RE 8% 0 MIC-0 & 24 FRRER5#81% o MIC-2 T micafungin (MCFG) ® MIC % bk L 7-4&

C. guilliermondii DAY ORI % MICs 35 & O MICo (T HIEFEHEIZ L ) REBREZ Do 7225, AW
T3 L Tid MIC-0 D139 A3 4~8 i EifE % /R U720 F 72, C. albicans B £ OF C. tropicalis D4 2 FRIZB W
T MIC-0 & MIC-2 5K & { el L72oM27-S3 TRESI N T LA 7R A ¥+ MIC TEHRIOBHE % 5750
T 5 &, MIC-2 T3 XTOMHA susceptible & % - 7223, MIC-0 Tid C. albicans, C. tropicalis, C. parap-
silosis 3 & OF C. guilliermondii ®— & OFEA nonsusceptible & 7% V), ¥, C. guilliermondii 125\ TR
12 nonsusceptible DERATFRD 5N72o MCFG DT L 4 7R A ¥ b MIC DELSHEIZOWTIE, BERT &

DHBTEZ AT 5 7% 88 LR HMGEEVLE L E R bz,
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micafungin (MCFG) & 2002 4FIZAF THIO THRB I N2
Fyr7g VRMERECTH D, Frv 74 CRNEWHEL
LT, #5Tid MCFG 12l 2 T caspofungin 3 X U anidula-
fungin KR I N TV S, HARTIEIMCFGOARD A ¥ ¥
FIEB LT A F )V AFEIK L CERMEATETH ),
BT A v VERRO—GEPFEE L L TIRA RS
5I2n7zoTWwb, MCFG (2 EEMIZEE OB K 55 CTh %
1,3-B-D-glucan DGR FFRICHEL, 7V —IVRILE
RSk O Rk % & & Candida & WAL L TR RS AE
T2 AL SRTRE ™Y, —F, RETEF v
T A VRV RRIREZ A RS TS h s 2 &
PEESIND X HIC%Y, BEREEERET L9 2 TEX
PR E D LEEATREH S T2, L LaA2 S, MCFG
W69 % MIC g i ) sg JRHEIZ D W T 2 E THERIBRMIC
M SN HERARIN T ol

PN @ National Committee for Clinical Laboratory Stan-
dards (3l Clinical and Laboratory Standards Institute :

CLSI) & V) 1992 4E\Z Candida 75 EEEFERRELE O PUE R 312
T 5 BZ O E R L LT M27-P MIRE SN, D% M27-T
(1995 4F) ##%T M27-A (1997 4F) HAFSh72Y, 2002 412
Z, WEBEOREEHFRT V- VRIEHEDMA -
M27-A2 B3AFE SN KEZ % { O ETEEG L LT
BHENTWD, &5, 2008 41213 M27-A3 SAEK SR,
Fx g VRIEERTH S MCFG, caspofungin B £ OF
anidulafungin ® MIC fll @ A58 M En 72" 72, Fx v
T4 URMEBEEOT LA 7 KA 2 b MIC B EMIZ2
pg/mL & %% X NZF D% 8 2 % W kR IE nonsusceptible &
wksh,

MCFG O Candida |25 % MIC 12, HE3k, 48 BRRIRE L C
HH OEaMIE (MIC-0) THE SN DAL h o 72272,
M27-A3 Tld 24 R R5 22 THRE M IR 0 & D 50% W4
(MIC-2) THET 5 Z L 2R L TW2Y, 22 THHE, Can-
dida JE W TE O H A& O B R 55 Btk % W 402 48 eI 3E 2 0
MIC-0 & 24 Bs ] 35 % OMIC2 2 He#E ¢ 5 2 L2k Y
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1. REk

2002 4 ~2008 I EFE L RO EREHICB VT, B
EAGEDEE DN BB OMM, AT —T N, WEREX
Y 43 W & M7z Candida albicans 265 ¥k, Candida tropicalis
137 ¥k, Candida glabrata 100 ¥k, Candida parapsilosis 126
¥k, Candida krusei 103 ¥k, Candida guilliermondii 107 ¥ %
gL L 7zo K B PR 13 C. parapsilosis ATCC22019
B LU C krusei ATCC6258 d 2 Witk % Hv> 720 Candida
JE A& WL S8 - W7 1& CHROM agar Candida (H 7R
J Y- TF4vFyVY) BXOVITEKYBC # — F
(HAREF A a—)EHnTiorz, 2B, ThHDR
BRIRPRICOWTIE VEEMEIC B S 2 Bl iast " 2 @y
LEETIANT =123 L 2w 2 & ZRESF L,
Wk A % SRBRIZAE L 720

2. MIC i

micafungin (MCFG : 7 A7 5 X #l# kX &4 o
MIC % CLSI 232§ 2 Jlk 2 PE e A ik M27-A3 12 HE
U TR AR A UL Tl E L7z. MIC Oo¥)5EiE, 35T,
24 R RS RICTET W I OBEEDHY 50% WA (X a7
2), WBRHEERICHHTREESZL (X237 0) THE
L, BOBOMIC2 BLUMICO & L7z HL, 24 FRelH
BRI TOVIZ BT B FEH 234+ 53 TH) 52 208 A
Th o ZRHRICOWTIT BRI EKZICATT 2T
HE % Ehi L72. % B, C. parapsilosis ATCC22019 3 X ¥
C. krusei ATCC6258 IZ %t 9~ 5 MCFG ® MIC2 B & Of
MIC-0 % 20 Bl L, BOBODOHIFHZ KDz,

L & R

CLSIOM27-A3IZ B W THEEE bk E L TRtikE T
W5 C. parapsilosis ATCC220193 & O°C. krusei ATCC6258
\ZX3 2 MCFGOMICHI & % 2010 5 i L 72 ¢ O MIC-0
B LUMIC-2 D#iPi & Table 1 1R L7z Wi HHRIZH $
% MIC-2 1Z MIC-0 ICHE L T 1 E2» 5 28Rz R
TN ASTRD N5, Vi d M27-A3 DR EEE Bl Ak #E
DRFEHHNTH > 720

Candida %6 W § 2 F v 74 ¥ RPLE R
@ MIC HI5E 12 B\ T M27-A3 THESE L T\ % 24 BERIRS
HTORENZ BB X Agon (BT B WBOGEE TR
L 724 %, C.albicans, C. tropicalis 3 & O° C. krusei [ #t
W L7237 RT O 24 I RIE #1212 MIC % ] BE 7% J&
B (Awwm=01) Z7RL, C. glabrata 25 #kH 24 #R1
MIC HJE W R 2 FEHF &R L7z (Table2)s —7, C.
parapsilosis 3 & U C. guilliermondii |23\ T MIC & 1]
REZRFET AR O O N EIL, BD B D 37 ¥ 18 #k
(486%), 7Hh 4k (57.1%) TH-o7z (Table2),

Candida F-% 6 T 15 O [ IR 73 B & 2 X 412 MCFG @
MIC range, MICsx, MICyw% MIC-0 & MIC-2 C Lt & #

Table 1. Micafungin MIC reproducibility against quality con-
trol strains measured 20 times

MIC range (ug/mL)

Organism
MIC-0! MIC-22
Candida parapsilosis ATCC22019° 1-4 05-1
Candida krusei ATCC6258" 0.12-0.25 0.12

'The lowest micafungin concentration support no visible growth
after 48 h incubation.

“Lowest micafungin concentration cause a 50% growth inhibition
after 24 h incubation.

3CLSI-recommended 24- and 48-MIC limits for C. parapsilosis
ATCC22019 were 0.5—2 and 0.5—4 ug/mL, respectively.

‘CLSI-recommended 24- and 48-MIC limits for C. krusei
ATCC22019 were 0.12—0.5 and 0.12—0.5 ug/mL, respectively.

Table 2. Candida isolates growing in RPMI1640 after 24 h
incubation at 35C

Organism (No. of isolates) No. of isolates grown (%)

Candida albicans (65) 65 (100)
Candida tropicalis (36) 36 (100)
Candida parapsilosis (37) 18 (49)
Candida glabrata (25) 24 (96)
Candida krusei (3) 3 (100)
Candida guilliermondii (7) 4 (57)

#t U720 C.albicans, C. tropicalis, C.parapsilosis, C.glabrata
B LU C. krusei (20§ 2 MHERAEC L D MICo B L O
MICw D713 2 5 AN T & - 7225, C. guilliermondii \Z %
F 5 MICso B & U MICyw IZ2WTIX, MIC-0 A% MIC-2 I
L TBOBD 8BL W4 15HETH 72 (Table 3).
MIC-0 & MIC-2 OFEHEAE L 220 72 4 BRIZD W T 24 [
B & O 48 el B 38 1% o MIC-0 B X U° MIC-2 % Table
412K L7zo C.albicans 2 & TlE, 24 WEAIEE 212 0.03
F7213 006 ug/mL IZBVTHEBEOEEMIENED b
72785, ABHEHIREHBICIIZFORENS 4 F 2138 ug/
mL F THUNEE A LTS S iz, C. tropicalis 2
Hecid, 48 WEIIEE AR 12 0,06 45 05 wg/mL £ Tl o
1 A DSRS0 5 64 pg/mL
T TIIBUNET R L TR S 7z (Tabled) s —75,
C. albicans ® 7 22\ MICO B L I'MIC2 DWW hIZH
WThH MICw & 0 3 32 555 MIC %7R-3 %k (C. albicans
ClL-3) 75Z® 57z (Tabled),

SR ONRERICTT L MICEF ¥ v 74 VRILE
WEDOT LA 7KRA ¥ b MIC ® 3 H# T susceptible &
nonsusceptible {273 L 725858, MIC-2 Tid ¢ Tk
A% susceptible & 72 o 7248, MIC-0 T, C.albicans, C.
tropicalis, C. parapsilosis 3 & O C. guilliermondii DB DB
@ 265 Bk 2 Bk (08%), 137 Bk 2 8k (15%), 126 Bk
4%k (32%) B X V107 ¥k 23 Bk (21.5%) A% nonsuscep-
tible (2% - 7z (Table 5)o

m. % 3
CLSIiE* v 7 14 ¥ RILERIED Candida IR
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Table 3. Micafungin MICs against clinical isolates of Candida species

(ug/mL)

Organism (No. of isolates) MIC-0' MIC-2? MIC-0/MIC-2 ratio
C. albicans Range 0.004—4 = 0.002-0.5
(265) MICso 0.008 0.008 1

MICoo 0.015 0.015 1
C. tropicalis Range 0.004—>16 = 0.002-0.03
(136) MICso 0.015 0.015 1

MICoso 0.03 0.03 1
C. parapsilosis Range 0.25-4 0.06—2
(137) MICso 1 0.5 2

MICoo 2 2 1
C. glabrata Range 0.004-0.015 = 0.002—-0.015
(100) MICso 0.015 0.008 2

MICoo 0.015 0.015 1
C. krusei Range 0.12-0.25 0.03-0.25
(103) MICso 0.25 0.12 2

MICoso 0.25 0.25 1
C. guilliermondii Range 0.25-8 0.06—2
(107) MICso 2 0.25 8

MICoo 4 1 4

'Lowest micafungin concentration supporting no visible growth after 48 h incubation.
2Lowest micafungin concentration causing a 50% growth inhibition after 24 h incubation.

Table 4. Paradoxical effect of micafungin against some iso-
lates of Candida species

Table 5. Nonsusceptible isolates based on breakpoint MICs

Organism Number of Nonsusceptible! isolates (%)
(ug/mL) (Number of isolates) MIC-0? MIC-23
MIC-0' MIC-2?

Organism C. albicans (265) 2 (0.8) 0
24h 48 h 24h  48h C. tropicalis (137) 2 (15) 0

C. albicans C.1.-1 0.03 4 0.015 0.03 C. parapsilosis (126) 4(3.2) 0
C. albicans C.1.-2 0.06 8 0.008 0.06 C. glabrata (100) 0 0
C. tropicalis C.I.-1 0.03 0.06/ >64° 0.03 0.03 C. krusei (103) 0 0
C. tropicalis C.1.-2 0.03 0.06/>64° 0.03 0.03 C. guilliermondii (107) 23 (21) 0
C. albicans C.1-3 0.5 05 05 0.5 Total (838) 31(3.7) 0

"Lowest micafungin concentration supporting no visible growth
after 24 and 48 h incubation.

’Lowest micafungin concentration causing a 50% growth inhibi-
tion after 24 and 48 h incubation.

*There were 2 endpoints, because inhibition was broken by the
paradoxical growth from 1 to 64 ug/mL.

B IR AR AL O MIC Il B AU I U A&, FEHER: Hh
L LT RPMI-1640 Z Hvy, MIC OHEFKH#E L L THExR
D A KEMIRE R ICHBTHE L L (MIC0) IZHZT,

24 R MRE A IS RO 50% FREORF ML (MIC-2) &
BATAZEZMER LTV E, O ERETAELL
caspofungin ® MIC fE X fEEt N B & OHEEx E To X &
DENLLELRY, o, KRG (99.9%) ORIk
& Fkslp I2Z R % # Z L T caspofungin (2 K& M 12
Gol:MaMECXNT LI ENTELLFHELTY
LU ZD, ZDJEEEHWT, caspofungin, MCFG
¥ X UM anidulafungin ® 3 FEH|IZ 2\ T Candida J& O I
RBERE 2 RS KB = XA T v ADFENE S
2008 FEITIEF DR % 212 CLSI 2* 5 document

'High-MIC isolate (MIC>2 ug/mL) were defined as nonsuscepti-
ble.

“Lowest micafungin concentration supporting no visible growth
after 48 h incubation.

SLowest micafungin concentration causing a 50% growth inhibi-
tion after 24 h incubation.

M27-A3 B L O M27-S3 SR FEI N2V Sllbivbiuid
M27-A3 (2L S T v B 85 B4 BAR % 0f 812 MCFG
® MIC-0 8 X " MIC-2 % 20 [l L 724G %, MIC-2
39 3MICO & ) b 1~28EEZ/R L2, wiho
HoE R T HREEE M E L CHE STV 5 #iPRICIL
5 DRI NI

WIS, IR E LRRIZO W T 24 IR #ER O 5
B2 WA L72# R, C parapsilosis B & O C. guillier-
mondii DFERO WK TIL, 24 R TIIHEE 25
K B KFHE DORENLETH o720 L2 T, 24 H?f'ﬁﬁ
BRCTHERBEAROLAITIT B RHEEZICHEE S5
BBV EDPHLRII o7,
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Candida J& 3% 6 WO ERIR - BEMR 2 X412 MICO B
K UTMIC-2 % W U 74528, C. guilliermondii VAo Bl
2R3 % MICs 3B & O MICy &, i@ F#E T 2 B LA
DFETH o 72235, C. guilliermondii \ZHk L TiF 4~8 KD
TeHEDSTRSD SNz B, C.albicans B & U C. tropicalis
DWHED 72 212 MIC-0 & MIC-2 Ol ASE L\ Wk DS
2RO L7275, BRI BT 2 BE I EDS
D BNz T b, Calbicans 2 it 48 KRG 5
Z &2 &Y trailing 233O SN 7225, C. tropicalis 2 ¥ T
i, AR EICE D Vo 2 ARE OREHIEDRID 5
n, FRX ) ERBREMIBYTHM/IEE (paradoxical
growth) 2SBIE XNz, 2D X9 % Bl 1% paradoxical
R EIFEN TN 225, ZORBER A WHEBE TR L
5 ZEDIRME I NIz, caspofungin (DWW T KRR IS
VL O IE &N, paradoxical 1RO D SRR T
¥ v 74 VRMEREATE T TR S 5 LMk
H o 1,3-B-glucan D wEASHF IZIHA T 5 D I3 L chitin
DOEEDPEEMT 5 ERHL NI EINTVE? b
Y, MiRaREEDSHERS L % & x5 cell wall in-
tegrity pathway 2306 HE L S, 4512 chitin FREEZ O
SEHHITHE L CHINLRE @ chitin & & AN L 72 & e
ENTWVD, BREERICBVTIOX ) RBRPFEERIC
A X CTHERILICEE L TW A0 89 IR TH 5 45,
bbb IIZLLRIIZ paradoxical B HASiRD SN2 Fkk &
WHEOBZWRICE B~ Y ABERETVIZBIT S
MCFG DIiEaaA (EDsfii) ISR b ehr ozl
ENBE INLOKY MCFG &2 Il L T L
ABRWEEZ TV,

—%, C.albicans D722 MIC-0 B L O MIC-2 & B
BWEZRTHRIRO SN Fy V714 VRVERE
W29 B K AT L 72 Candida & o R 55 BlE Rk O it
HEFRINETTN, 2T ORF IENEER TH
% 1,3-B-D-glucan synthase O il i 72 = v b TH %
Fkslp D7 IV BERTH L Z EPFEH I LTV B,
C OMROTERF IR L T v, 25 < fksl #fn
TOERIZEZ b0 LHERSh, MIC2HETI OO
T PEZE RO BRI BED W 2 EAVRIE S T, BIRE
KTRF v v 74 v RPUE NSRRI R o g AR 45l
HEITKHREN2bDOTHY, SHOWMAETD 1 DA
Kl S N7z28, SHmDBIRTERO X v > 71 VRPE
WEICHT 2B 2 EBRCENT 2 LErH 5 L%
AbNb,

CLSI 2 5 1E M27-A3 & B8 TM27-S3d K S
MCFG 2 &L F v v 74 Y RVUERWNEOT LA 7 KA
Y P MIC A EEMIZ 2 ug/mL & B SN E D%
Z A WitkiZ nonsusceptible & EFK S /2"y SMIRE L
7= Candida J& 7 838 BRIZx 5% MIC % 7L 4 7 K
4 Y MNTHE LR MIC2 TiXd X TOD sus-
ceptible & % o 72 %%, MIC-0 T i C. albicans, C. tropi-

calis, C.parapsilosis B & O C. guilliermondii |2 B \» T
nonsusceptible & 7% % WHEASFED S, HFIZ C. guillier-
mondii \Z BTl 22% O 2% nonsusceptible & 7 5
Too Y VHMAEL L CREMNES VT FiEEZ T RIS
MCFG & liposomal amphotericin B (AmBisome) & M
SHBEBER S N, W OHARFEDS X CRRE
WRFEINTZDS, C. guilliermondii \2 & 5 BEABIIHR LT
WEAREBIUBREEL HIZ100% Thoz s h
THEN?, FIBIE D055 M27-A3 OZ 4 % Fft
FABRERO—DEEZ BN, T2, SRHIONRE LT
HHRICEH S TE 212, MIC2 TWIFNOWH D suscepti-
ble &£ 7% % b DD, C. parapsilosis 3 & U C. guilliermondii
2R3 5 MICso B & OMICelZ C. albicansiZ X} % MICs
BLOMICo EE L TBDOBD 32~64 1558 £ ¥ 64~
128 f5ii o — 75, Bijabk O 55 = AHER AR ERER T, C. guillier-
mondii 3 X O C. parapsilosis J& %< 12 %f L T, C. albicans
YT A D EREL EOFNEERT I & A E
NTBY, 7L A4 78 A v b MIC LEESEE OBRE
RS IO LTV BRI E L 5N S,
M27-A3 TiZ50% FEHFMH 2> PR ¥+ (MIC-
2) £ LT micafungin ® MIC Z2HZE$AHZ L2k D, ¢
P IE L CHMRMELE {, paradoxical growth X2
trailing O & % 2T 3 HIKEZ OO M 250 #E
7B eV L7 —7, HERHE LTS h
TWD 24 FHTIETHICHEE LEVWRED RO S,
L ICREILTRETH L EEZ SN, F 72, MCFG
D MIC-2 & ERRAN R DB DWW TR 55121
MEENTBLT, 4%, HMIEREEZEML, FRK
TVLAZKRA VY MOBREDEZOT, WEREEDSI LS
AR LEEEZ 5L bh,
X ik
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Antifungal susceptibility testing of micafungin according to CLSI M27-A3
against clinical isolates of Candida species

Fumiaki Ikeda’, Makoto Suzuki”, Miyuki Hasegawa',
Takeshi Saika” and Intetsu Kobayashi®

Y Chemotherapy Division, Mitsubishi Chemical Medience Corp., 3-30~1 Shimura, Itabashi-ku, Tokyo, Japan
? School of Nursing Faculty of Medicine, Toho University

The Clinical and Laboratory Standards Institute (CLSI) has developed methods for testing the activity of
echinocandins including caspofungin, micafungin and anidulafungin against yeasts (M27-A3 and M 27-S3).
M27-S3 provides interpretative breakpoint MICs of=>2 u g/mL for echinocandins against Candida species.

Micafungin MICs have been conventionally defined as the lowest drug concentration preventing visible
growth after 48 h incubation (MIC-0). M27-A3 defined MICs as the lowest drug concentration significantly
reducing growth (=50% inhibition) after 24 h incubation (MIC-2).

We determined micafungin MIC-0 and MIC-2 by broth microdilution methods according to M27-A 3
against a total of 848 clinical Candida isolates, including 265 Candida albicans, 136 Candida tropicalis, 100 Candida
glabrata, 137 Candida parapsilosis, 103 Candida krusei, and 107 Candida guilliermondii from cases of suspected fun-
gal infection visiting medical facilities in Japan between 2002 and 2008.

No significant difference in MICs and MICy values was determined as MIC-0 and MIC-2 against isolates of
C. albicans, C. tropicalis, C. glabrata, C. parapsilosis, and C. krusei. In contrasts MICs and MICy against isolates of
C. guilliermondii determined by MIC-0 were 4-8 times higher than determined as MIC-2. MIC-0 values against
4 isolates of C. albicans and C. tropicalis were markedly higher than MIC-2 values against the same isolates.
Paradoxical growth of these isolates occurred at concentrations above MIC-2 values for micafungin after
48 h incubation.

Based on MIC-2 data, isolates were classified as ‘susceptible’ and 31 of 828 isolates (3.7%) as ‘nonsuscep-
tible’ based on MIC-0 data, with 23 of 107 C. guilliermondii isolates (21 %) designated nonsusceptible based on
MIC-0 data.

Micafungin breakpoint MIC will therefore be additionally studied for isolates identified during postmar-
ket micafungin surveillance.



