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BELREZH-> TS 1,3-B-D-7 NV h v OEEKZ HE
T2 LI ) PIEREEEA RIS 2", TORKE, BRI
RHEE L ENTWD Candida BB & O Aspergillus B L
TIEBRABRER AT M AT 5>, MCFG & Candida /&
EROWHI T U THAREIIERL, BWET VB IY
RO WEFIIBWTH F v I FREISH L TEN 2 G
BRERT I ENFRE IR TWET, $72, 2002 4FE0 EiiLL
ke, ARIBIZIBU B EERME 2 & CICRK TO R R B % %72
BIEIZB W TS, MCFG I LD 5 VI REZ M L L 72
Candida DG IIEH DY,

2005 4E 2 A, BERRFERBEICBWT, BEES VY 5
(M g¢ - FLRILAE) BE DMK & Y Candida tropicalis %353 #
&N 7z, CLSI O#E#ED: M27-A2" (23 U7z &2 RBRIC BV
T BHOBRZEL NV L) WS 2T WIREERIS, AT
3D 2 BHIRMICHERTE 2HOREE 2D, HHREHE
EET L LML BRES SN0, SHROEIRE KL
b2 A EEFY VT4 RIEEHE (MCFG, caspo-
fungin) BV THENHIA SN S “paradoxical effect” %
RIMRTH D LA L72DT, FIOVTHRET 5,
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I RS B I2 BV T, MCFG 235 Sz 257
Y YREBBEOIME X Y 538 L 7z C. tropicalis (B FK
) RHw, T2, EEREREZRIIEKRE LT,
1996 FE I ENERGZICB IS BEMBE L Y aBES
T AT 5 ABSRIPGFFE AT CRAE S v 5 No. 16004
RO % Hv 7z,
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CLSI ofZ e M27-A2 \2H# U 72 WHRH 2 312 THT -
720 W02 B & U C &R 165 mM @ MOPS (3-
Morpholinopropanesulfonic acid ; [I{=4b%%) % iz 72
RPMI-1640 (L-glutamine &4/, 7=/ —NV L v FRE,
MK E T Y 7 AA4  Sigma-Aldrich Co. ) (RPMI/
MOPS) X & 0" antibiotic medium 3 (AM3 ; Becton, Di-
ckinson and Company) Z 72 MCFG X7 A5 5 A

I3 (BR) BV TEHRB LU ERES N2 D% H

W, IR AR, R TATIRL CE L7z,
Amphotericin B(AMPH-B ; Fungizone &M, 7V X
MV A X=X A7 4 THKA&H), fluconazole
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Table 1. Representative results of the MIC of micafungin against the patient-derived C. tropicalis at 48 h. The paradoxical growth was
seen only in RPMI/MOPS medium at 8 to 32 u g/mL. GC; growth control.
MCEFG concen (¢ g/mL)

64 32 16 8 4 2 1 0.5 0.25 0.125 | 0.0625 | 0.0313 | 0.0156 | 0.0078 | GC“
MIC score”
RPMI” 0 1 1 1 0 0 0 0 0 0 0 4 4 4 4
AM3¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4

“The visual-reading scores were according to CLSI M27-A2.
YRPMI1640 with 165 mM MOPS (RPMI/MOPS)

“Antibiotic medium 3

4Growth control

Fig. 1.
micafungin (B) and drug-free medium (C) in RPMI/MOPS. The paradoxical growth (A) was morphologically characterized
by diagnostic swelling and aggregation.

(FLCZ : Diflucan™##:i% 02%, 7 7 4 ¥—#IkA &
) B X Uitraconazole (ITCZ : Itrizole® Cap50, ¥ ~
77— SH) ZEn N 2 A LR
JH L7z (itraconazole (X7 A F 5 A B THiHAFH L
TebDEHV) ., B, M27T-A2 O 5E © 2 ff B4 Ffk
Candida parapsilosis ATCC 20019 B & U Candida krusei
ATCC 6258 |Z%f 3 % K HEHE D MIC 25H5 EMPHNICH %
ClaHOLOMR Lz BEERIEY 7o —7F X
b — 2K (SDA) FAK LT 35C, 24 WeRREEE L 728
BRUA PR & DRR AR B AR O R L, kG R TR R
AR L 72 B e B T AV U, S M T o A8 1.0 X
10°cells/mL & 75 X HICHB L7z, EH 251D
SELZ96 FOFIR 7 L — MR L 721, 35C TR
RFE L, BA2REH5 24 B X UM 48 el 1412 MIC % H) &
L7zo WHRHSE X M27-A2 126V, &7 2 VOE ) OFE
Big A a7 b L CitskL7zo MCFG ® MIC =~ KK A
YMEAIT 0L L, FHEEEIE M27-A2 OFRERISHE - 72
F 7o, B A A R ISR MR T L — F oK 2 V&
B BDGESAmEE TR L 72,

3. BRIEHERIR

B 13 s 4 B O HEME ICR R 7 A (HARTZA
V=) ZHWIz, <7 ZZIEEEB X OEBK 2
WCHEIE 72, 2B, BIWEBICHET 2T XTOFMHI,
[ B FEER D@ IE 2 EFEIZ T 7204 KT A4 ¥ (H AR
Sk B [BWEBRICHT 58 (TAT I A

Light-microscopic observations of patient-derived C. tropicalis treated with 16 x# g/mL micafungin (A) and 0.0625 & g/mL

) | \hto TEML 720

W4 BT3B X O°1 B #12 200 mg/kg O cyclophos-
phamide (Sigma-Aldrich Co.) % JEHEPHS- L ChFrpEk
WARELER L~ X (LR H) 12, IR KRHE X
Otk (No. 16004) OFBEH = % Z N E IR FRIRNEE
S22 IS X VBN YV T IV EERL 72,
&Y= AT A S 1 M L, BHXY1H
1[H 3 HE @7 4 1 MCFG (032, 1, 323 X010 mg/
kg) % IR G L7z &Y 14 HROEG K b &
IZ, probit #:'MIZ L D EDs % H#EE L 720

I & ES

1. R KR MCFG &

RPMI/MOPS %5t il &2 L 72 MCFG ol K A #k (26t
% MIC i3, ¥i#8 24 RHZIIE—moT Y FRA » b
& o TED SN 00625 ug/mL TH - 7z K248
BRI 5 L, 24 RERI AR ICIZWIRIMICR B oD b
o iR (8~32 ug/mL) \ZHA LR ORE D EH
B2EN, MIC2RET AV FRA YV MNP HAEET S
RRE L 72 o 72 (Table 1) o BV HifsE T CBIZE L 724 %
BoOREE, WAL BEREREES ST ICRE ) B
HOBHBERTZE VI BDTH-74(Fig 1) —H,
HEFRIZ 69 5 MCFG @ MIC 1%, 24 Beffkd X OV 48 By
T2 <, HIREEICB T 2 M RE IZWIRL
WCHHMER T ThAON LD o7,

HERH & LT AMS3 2 W CTRHBEDOME %247 5 720



VOL. 56 NO. 2

I A7 7 ¥ F D paradoxical effect 187

Table 2. Antifungal susceptibility of C. tropicalis isolated from

a patient with invasive candidiasis at Gifu University

Table 3. Protective effect of MCFG against systemic C. tropi-
calis infection in mice caused by a paradoxical effect-

Hospital positive strain.
MIC (4 g/mL)* Survival rate
Gifu Univ. No. 16004 Gifu Univ.* No. 16004

24 h 48 h 24 h 48 h Control 0% 0%
Micafungin 00625  0.0625/64* 00156  0.0156 0.125 mg/kg 0% 0%
Fluconazole 2 nd* 0.25 nd 0.25 mg/kg 62.5% 12.5%
Itraconazole 0.5 nd 0.125 nd 0.5 mg/kg 87.5% 87.5%
Amphotericin B 2 nd 0.5 nd 1 mg/kg 100% 100%

“Minimum drug concentration at which no visible growth was ob-
served (micafungin and amphotericin B) or prominent decrease
in growth as compared with the growth control (fluconazole and
itraconazole).

*There were two endpoints, because inhibition was broken by the
paradoxical growth (8 to 32 u g/mL).

‘Not determined.

I B AARIZHT S 5 MCFG @ MIC &, H52 24 BER 1%, 48
R & B 12 00156 ug/mL &, RPMI/MOPS 0¥ &
WL CTARERWETH o720 T/, EEEICBITS
REIE, WIRMICHHEMET T ASLNARN -7 (Table
Do % & L Cili a3 AMPH-B, FLCZ B & O
ITCZ \2x ¥ 222 Ml L, Table 2 IR L7z,

2. RRIYIEBRIR

Paradoxical effect 75 MCFG @ in vivo §) £\ 5- 2 %
WEZALBNT, BOEWHEERIEETIVIINT S
MCFG DHEfy R H % B B Kk 35 & OV HpR o ] T HBK
L7ze 9, WHROWHEESRLR 2 WREENE 2 b1z
72, FOBER/NNRIZT 72012, HONLORD
oMbk D RNBOER R (I B KR 83X 10° cfu, xf Fikk
36x10" cfu) XX BEPET N TORKZIT 72 R
¥ control FED~ 7 A1F, WitkL b EFIABIEHIEHIZ
FET L 720 MCFG 12 & % i R ik 120 U CllBk o
HEeMEZ/R L, 0125 mg/kg TIEEFIFET L 72D,
1 mg/kg TEBZHELF S, Y 14 HEDOAELGE)
SEM L7 EDsofl1E, IR K 0.29 mg/kg/day (2xF L
TAHHERK 0.35 mg/kg/day &, (ZITFEOEEZRL 72,

m. £ £

“Paradoxical effect” &%, WV 'ozA D HiEE THE
EPEEZR L5, X0 EiRETHEINEET 5 &)
BT, BFRIZER=ZV) VRIEEIZBWT “Eagle
effect” & LCEH SN, H4ETIE, MCFG &ML
Fy 74 VRIMERETH S caspofungin 12 B W TH
PLOBLIHE SN, BRMENOREFFEINLTY
%, Caspofungin \ZBR - TE 21X, T OHRITLEAIRIA
\» Candida J& W 18 (Candida albicans, C. parapsilosis, C.
tropicalis, Candida dubliniensis) \Z78& I ™Y, 5121
Aspergillus fumigatus (2B VT HREHTH 2 LML N
TWAY BE T TS, BB D = X 2T 5 R IEW
KOPESNTED, MILEEEE QKR %2 5% PKC

EDso (95% CI)%; mg/kg  0.29 (0.18— 0.41)  0.35 (0.26—0.48)

“Systemic C. tropicalis infections were induced by intravenous
challenge with a strain isolated from a patient with invasive can-
didiasis at Gifu University Hospital (paradoxical effect-positive)
and a normal strain No. 16004 (paradoxical effect-negative).
"EDso (50% effective dose) and 95% confidence interval (CI) were
calculated by the Probit analysis.

pathway | ® calcineulin A I2 & % FF V EH KD up-
regulation &\ ) HBEHTH L2, BWETIVIZBIT
% in vivo BRI T B HEEME L2k, bhvbh
DHBRY T C. albicans B & O A. fumigatus \ZB LT
B1HMIT DLV, WTFRIZBWTH caspofungin
OBHAIEICE ) L RBLEIND Z &R ENTY
Z)I&ZO)O

bhvbhid, Th s oW ITERIT T 2002 4, MCFG
? paradoxical effect %% C. tropicalis \IZBVWTHBT 2 2
ERHIE L, ZOBE, BRICK o TREDENADS
N, FIREICBT2MIBEIFIRRMICALNS LHIC
HAHETOMRNMRPREERNENRL 5, i dHFE % para-
doxical effect Z/RTHRTIE, HiFE QM TOREIEEIC
B DIEEHHEE 24 BT MIC ML E O 4RI A
LN, REREDORAKTAIT 238F I & LT
W EORA) 1E L. I O E RN ST
TV BT S MCFG DR AR, IEFHRE 7256
LHETHo T2 ZOBROBENCLY, ZOHLIITRE
JEDOR WV AM3 5idth T3 s3I 3T, AM3 ISl = in z
TREBELEEZWMASELLEHUORHUTLIEHL N E R
"), paradoxical effect D FEHITIRETEIEITIEDOBEKICH
5 EDHEEENP, 2D Z ki, caspofungin @ para-
doxical effect {2 BV TFF v HEEH B D up-regulation 7%
I oTWwh LW Stevens 5 OHEEPIHE LRV D
DTH5HY, LEDZ &5, paradoxical effect 1% in vi-
tro DFFER R M THRIT 2 D DD, invivo TIEFHBIL %
WV, HEWIEEH L TV T O IHRERIRIITEEN 2w S
EDRBREN, ZOHLOFMD B VIIFEHREEZ S -
TS/ Z BT RXETR RV EEZ LN,

A [a] 43k & M7z Kk D paradoxical effect &, K EH D
B L) LHMIROTEEEZ/RL, AM3 B CTHKL, &
512 MCFG OJEABh RN R B Z RIS eh oz 2
NHEO7a7 74 )0ViE, bbb ALLEIC#HRE L 72
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Paradoxical effect of micafungin on clinically isolated Candida tropicalis
Toru Nakai”, Satoru Matsumoto’, Fumiaki Ikeda’ and Hiroshige Mikamo”

U Pharmacology Research Laboratories, Astellas Pharma Inc., 2-1-6, Kashima, Yodogawa-ku, Osaka, Japan
? Medical Information Sciences Division, United Graduate School of Drug Discovery and Medical Information

Sciences, Gifu University

A strain of Candida tropicalis was isolated from a blood sample of a patient undergoing treatment with mi-
cafungin at Gifu University Hospital. Paradoxically, the strain grew in the presence of higher micafungin
concentrations than usual. We characterized this strain by several non-clinical experiments, including the
response to therapy in animal models of infection, to investigate whether this strain is indeed resistant to mi-
cafungin. In the CLSI M27-A2 microdilution assay, growth of this strain was inhibited in the presence of
0.0625 1 g/mL or higher concentrations of micafungin at 24 h of incubation. At 48 h, however, slight growth
was visible in the range of 8 to 32 ug/mL. The growth was microscopically observed as a grape-like aggre-
gation. This morphology was quite different from that of the untreated control fungus, which was observed
as scattered yeast-like cells. When antibiotic medium 3 was used as the test medium, the strain was killed at
the MIC or higher, and the paradoxical growth was no longer seen. Micafungin was similarly efficacious
against neutropenic murine models of systemic infection caused by both paradoxical effect-positive and
-negative strains, with EDs values of 0.29 and 0.35 mg/kg, respectively (95% confidence interval; 0.18 to 0.41
and 0.26 to 048 mg/kg, respectively). These results suggest that this strain should be considered susceptible
to micafungin because the paradoxical effect appears only due to varying osmotic resistivity and does not in-
fluence the in vivo effect of micafungin.



