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Micafungin & amphotericin B, itraconazole 33 & UF fluconazole & @B FH%hH

Y N PN

I R - MR

S S S VN R e S LY RIS e LB

e - KK #3RY

T WHBR - SO - RIS

VTG PR R 2 W0 25 A
PR SRS — N
R i TSRS A SRR FE T

Candida albicans, Aspergillus fumigatus 3 & O° Cryptococcus neoformans (3 5Fx 74 ~
S P B H % micafungin (MCFG) & amphotericin B (AMPH-B), itraconazole (ITCZ) ¥ & Of
fluconazole (FLCZ) & ®in vitro BEZIR %, F = v H—K— FEEHWTHE L7z, C. albicans
1Zxf LT MCFG & AMPH-B, ITCZB XU FLCZ L #PHTAHZLICLY, ZNEFN41%, 85% B
XU 85% DIRICHIITER 580 b NTzo A fumigatus \2xF LT FEERIC, ZNEN67%, 87% B X
" 13% ORRIZHILL EOVER % 7R L7zo C. neoformans (2%} L Cix, AMPH-B Ll L7-& & 67%
DORRICHTEIER, 33% (ZHITER 23580 57z, C. neoformans (2% L CITCZ L H-H ¥ 5 &, 83%
DORIZHEPUER AR b N Tzo In vitro THNWER 25RO &7z A, fumigatus IFM 40836 % i\ C,
<7 AT AN F N ZHEE T MIHT 5 MCFG & AMPH-B O in vivo $F RN R % #at L7z, &3 6
H# 2817 %5 MCFG ® 2mg/kg & AMPH-B ® 0.5 mg/kg & % PF A #% 5 L 7= BE 0 fili PN A 1 £,
control #:7Z1F THR A FNZFNOHMEL G L KL TOHERITERETH - 720 WIEARRFEITHMET L7
Rk, WAOMES X OHTERREICH LT, HHZESGHETIEEVWIRMRZ R Lz, 3512,
MCFG ® 1mg/kg & AMPH-B ® 025 mg/kg & # Bt i 5 L7- & &, Tho02f5H=TH 5
MCFG ® 2mg/kg B X U AMPH-B @ 0.5 mg/kg % TN ENHMPEL L7 & L B L TRWERME
ZRL, BEAIEPHFENTH L IR EINT, DLED X ST, in vitro, in vivo DWTNIZBWT
b MCFG i3 AMPH-B & OHIZENDAMRZRL, Zhb 2 EH OO HFESHERIIZS AT
HHREEARIE SNz, & 512, MCFG & MO BEAF3E & D FIHEE I D W T B IR TOH FEA

f#éh;@)o

Key words: = v 1 —HR— Nk, =7 &, i7 A~V F)VAE, AR

B, X704 FERY, AIDS & EoRBEAERFICL
> C, BB 2 & 0 BHAULRGSE TRA 2 METH 57,
Y512, Candida, Aspergillus B X U Cryptococcus % &K B
L5 HRAEMEERE R, BWSHEETH S LITmA TS
HRETHY, TNOOBHKICL > TEDOIMBREAL LICAE
WEEPTHEEL 2o TV B>, TS ORI
X9 % EEESE & L Tl 5-fluorocytosine (5—-FC), ampho-
tericin B (AMPH-B), nystatin 7 & O 1) T 2 R W,
miconazole, fluconazole (FLCZ) , itraconazole (ITCZ) 7
EOT V= IVRPEWED D B 05, ENENEHARE, &
TER & 2 WIETHER OB L wo 2 EE 2 TB e,
BEAEOPERIEO 2 I3RS X OERMEO MR TEIZ
WRINDDIE RV, 2OL) RBURICBWTEEEOR
TEVEERE 2 A TR T 5 2 L 3RETH 525, wo»
®in vitro B L Win vivo DIEEFERIIFEIC X - T AMPH-B
DL TV = VHER 5-FC OEMAR L L 2T L L) &
PR OF AR SN, BRBEC BT H EEME

OFIEMEERRE N L CIdftARE s R I Tn s,

Micafungin (MCFG) {39 J5 1t 21 1 o> 32 %2 7 il B BE AR Bk
W5 CdH 5 1, 3—f—-bD—glucan B OFERA R HEHITH 19,
BAEOPERE L ZR L MEHA N = AL 26T 5720, il
#Hl e DM EGMERETE %, F72, MCFG I in vitro |2
BT Candida J& B X U Aspergillus JE\Zx L CTHRIL W &
K7 PVEBNEREATSIL, E51Tin vive IZBW
THX T ADFRELES > TV FREB VM7 A~V F )V A £
TV L CTENZZEMEZ /RS 2 EPHME SN TV S,
L7235 T, IO OERIEMEREEICKH LTHMTY T4 7%
HERERONL SO LRI NLDS, HHEMEOERI T
LCIdER & %25 2 L RGN, ZOWE O % ]
EOPHBEICROTBLL I LIREETH L, T2, PIHRE
EEDWEIRPC AT PVOIKREE T HDATHRL, AD
WM TAEAH, RN TIEREPUER O 2D TR
LTBLZEDFALHEELZILTH S,

O L) RBED S AR TIX, Candida albicans,

* KBRS R B i e )1 X s 2-1-6
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Aspergillus fumigatus 3 X U Cryptococcus neoformans IZ
*3 5 MCFG & AMPH-B, ITCZ £ X O'FLCZ & DM EAE
W% in vitro THRETL, S5 27 2~V F )L ZHEE
F KT 5 MCFG & AMPH-B & O fit FHIZh R I T
L7
I M# & A&

1. Fxzvh—F—FEIZXS invitro FEHRIE

1) R

MCFG 13 iR mn LRSI B TER S hum
BMOE SR EZ A L7, fF3E L LT AMPH-B
(Fungizone®#HEM; 7V A MV - RAXY =X A7 4T
BeX&tk), ITCZ (Itrizole®Cap. 50; ¥ ¥ & ¥ fi#kat
£11) B L UFLCZ (Diflucan®¥HE# 0.2%; 7 7 4 W
— BB SAL) 2L 72,

2) fEHRHK

THE VRS i TSk U AL R BRI SE AT 12 B W TN R AE &
M 72 C. albicans 27 %k, A. fumigatus 30k, B X
U C. neoformans 18 k&M L7z C. albicans # &
U C. neoformans & fifi F 15 7ij |2 Sabouraud dextrose
agar (SDA) LT 35T, 24 KrfaisssE LWk E v
72 A. fumigatus ¥ Potato dextrose agar (PDA) -
T30C, THRMMKEL, 74T E2HRML CHHERF
T4C THRAEL 726

3) HEHTL— DR

MCFG # & U AMPH-B (3 i 14 & # 7k 12, ITCZ &
dimethyl sulfoxide |Z¥&fF L 720 TN HDFMEB L
FLCZ O il i 2 W25 o [RPMI 1640 (7 )V & 2
YU, ERERS Y 7 AR /0.165 M 3— (N-mor-
pholino) propanesulfonic acid (pH 7.0) ] CAML, #x
HREFILE [C. albicans 1%t LT MCFG; 0.125~0.002,
AMPH-B; 8~0.0156, ITCZ; 0.5~0.001, FLCZ; 4~
0.0078 (ug/mL), C. neoformans \Zxf L T MCFG; 16
~0.25, AMPH-B; 2~0.0039, ITCZ; 0.5~0.001,
FLCZ; 32~0.0625 (ug/mL), % L T A. fumigatus |2
%t LT MCFG:; 0.125~0.002, AMPH-B; 8~0.0156,
ITCZ; 4~0.0078, FLCZ; 64~0.125 (ug/mL)]® 4
BB A ME L 72 MCFG O—BER%T 96 X~ 1 7
a7 L— bOREHImO T VI, BRHEER I, 4
ARBREIZOWTE 0 ul T2 ELTRAL, 2200
HRNOFREIREIIBIT 2T XTOMAEGDEOREME
ERLL 720

4) TR

MERETL- MO AMEETRICKREL -C
albicans B &£ U C. neoformans ® B i, B £ A
fumigatus OUAF T BE P OMLE %, MmEKkEHE
e HOCTEHII L 720 ERH TRV U R Bapie &
D2RHWBEICHEL, A 707 L —POKETITINI
100 uL $OHM L 72 (MR 213 C. albicans 7% 1
x10% C. neoformans 7% 2.5 X 10°, A. fumigatus #* 1

% 10° cells/mL) o

5) ReEBXOME

WRAEMHEL727L— 12TV — I FH—CiREL
THIR & ERBATRE 2 T ML, 35T T 48 Wi
(C. albicans) F 7213 721 (C. neoformans B & O
A. fumigatus) WEREFE Lz ETV I VOREFORE
3V =71 737 —THIE L, NCCLS DHIEH &
SYEME R A 854~ M 27-A* O FL#EIZ L7255
TAaT7it (0~4) L7z. MIC Gr/M5SERHIEEE)
EDL Y FRA Y MIAMPH-B & o o¥4, C.
albicans B £ U C. neoformans (X L CIZA 27 0, A
fumigatus \ZH LCTIZA 27 2L T &R L 72m/3EHA
WL L, ITCZB L UFLCZ L oftH oY & IRl
R LTAIT 2 LT 2R L7oR/AMEFRIRE & L7z,

6) PEHRIR O E

PERAZI R OFFAi L, fractional inhibitory concentra-
tion (FIC) index [= (MCFG ® #f H I MIC/MCFG
O WAl MIC) + (§f FH 3& o §f: Fi g MIC/Bf F 38 o Bl
B MIC)] I2d & DWTATo 72, FIC index K5
IV, PERRIR SN F 22 A % 556 1% FIC
index AS/h e By v & L, PRHRIRIFEHN 8
A X FIC index 2%k K& b7 )V & L7z, FIC index
<05 % 5 EMHFEMEMH, 0.5<FIC index=<1 7 & (XN
e, 1<FIC index=2 7 S ILMAEH, % L T FIC index
>2 7 HIXEPUER L e L7,

2. IXTAMT ANRNVFNAREE T VKT S in
vivo BEARNR

1) A

MCFG 5 & ' AMPH-B %, W#l& $125% 7 K7
PR W% LR L7,

2) X7 AT AV F N ASE

5 i O HEYE BALB/c 2~ 7 A% HAF ¥ — IV X -
UN—RRASH L DAL, fiokbks L OR 2 Bl
5.z 72, PDA 1.T30C, 7 HHIEEFE Lz A fumigatus
IFM 40836 O W A% & 534 T & R L, ODssown=2.5
B X ) ITAMEIRRICES L CHENRE L. %
YR % B 3 5 72912 100 mg/kg ® hydrocorti-
sone (FHIA4 T A7) &EG1 HATkH & O3 BT
W TFHG- L7z 212, XY MALVESY =)L (50 mg
/kg, WHIRMNEES) 12X BRI C, AR 50 uL %
TGN THEAE L 720 RYeH 3 1d 4.9 X 10° CFU TH - 72
F7, BEE< T AL BERGRE L MR 572912 100
mg/kg ® hydrocortisone % &4« 1 H # 12, & 51250
mg/kg &G 3, 6 BXU 9 HIRICKR TS5 L7,

3)  FEHEG

WHRNIEG L HE LD O HM, ~7 ZREHEHIRNICHE
G- L7z 3 5- &1t MCFG 2% 1 B & UF 2 mg/kg, AMPH
BA025 8L 005mg/kgk L, EHIZFNH DK
HAEE) LBLIUOEHREEY LEHES L7z, Con-
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trol BEIZIZ 5% 7 F ot = &5 L72. % 3B, MCFG
» 1 mg/kg ¥ 5-#, AMPH-B ® 0.25 mg/kg % 5-# 5
IO o2 KHE 7 V—7, MCFG ® 2 mg
/kg % 5%, AMPH-B @ 0.5 mg/kg %585 X % h
SO EEHEIS V-7 L L7z,

4) WNAEREOWNE

Y6 HIR KBS LD T A FERY PNV E S —
JVIRREE T CRAME R L 721, Wiz fbm U7zo il 2 D8 A2
BAHHRTREY F M4 A L2, WiEICL72h - Tl
WAHE (logCFU/M) Ml L, K OFHHEE X
DRSS % R 720

5) I BLHLRR - 1O Rl

ER6eB LU0 BrHBEOR) HEZBICKLHSIT
(control X 3IE) D~ A% XY NV E ¥ — VFREE
TOBMER Lok, MERmH L. F72, IR L
L T hydrocortisone D A % x5 L 72 3ILD < 7 R %
Y10 HR SR L, RARICH 2 L7z ik 10%
) VR ARV SIS CTHEERNT 7 4 VITEHL,

MY LU/ AT bV Y -4 VY (HE), #
3 7 % Schiff (PAS) B X UF Grocott Jeffy % fiti L 72,
ARG BEMSE (AX80-64 DIC, #+ 1) ¥ /¥R) TH#
21, &6 HEDOERIZO W THELE, IFhEkiR
W (RJEX, Wik, fMielo<xra7 7 —=IBLOW
HFOME (K&, Wik OREZFMLz. #o5hi:
RZUTOERICEY) AaT7fbL, EHORXIT7OF
WEB L OEHRERE AN L, AT OERKRIE, FE
L (=); 0, BE (£); 1, hEE (+); 2, BE (+
+); 8, BIUOEDLOTEHEE (+++); 4,17 F7,
B 2 B IC O W C B EIRE 21T - 720

6) WAl RIIEAT
EHEOZEDOWE & L CTHiNA TR 121 Tukey D%
HILE, WBIA 7213/ ¥ /89 A ) v 7 7% Tukey
DEZEREZ V2o FHEZ NV —TI2BWT, control
BEL AL OB X7V — TN TORBILIE 21T\,
HEA% 5% KETHEL 2.

Table 1. Effects of micafungin and other antifungal agents combined in vitro
Organism Combined Combination effect”

(no. of isolates) drug synergistic” additive” indifferent” antagonistic”
C albi AMPH-B 0 11 (41%) 16 (59%) 0
@7‘;“ reans ITCZ 0 22 (85%) 4 (15%) 0

FLCZ 0 22 (85%) 4 (15%) 0

A fumigat AMPH-B 1 (8%) 19 (63%) 10 (33%) 0
umigatus

00 8 ITCZ 1 (3%) 25 (83%) 4 (13%) 0

FLCZ 0 4 (13%) 26 (87%) 0

C. neof AMPH-B 12 (67%) 6 (33%) 0 0

. 7
(18’;6" ormans ITCZ 0 0 3 (17%) 15 (83%)

FLCZ 0 0 18 (100%) 0

“In vitro checkerboard technique was performed according to the NCCLS M 27—A microdilution method.

YFIC index=<0. 5: synergistic, 0. 5<FIC index=1: additive, 1<FIC index=2: indifferent, FIC index>2: antagonistic.
926 isolates were tested in the combination study with ITCZ and FLCZ.

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

logCFU/lung

Control

Fig. 1.
aspergillosis in mice.

MCFG1 AMPHO0.25 MCFG1+
AMPHO0.25

oS = N W s U o 3

MCFG2 AMPHO0.5 MCFG2+
AMPHO.5

Control

Effect of micafungin and amphotericin B in combination on fungal colony counts in lungs of pulmonary

MCFG: micafungin, AMPH: amphotericin B (mg/kg). Values are given as means = S.E. ** and 11 indicate
significant difference (P<0.01) from the controls and the combinations, respectively, assessed by Tukey

multiple comparisons.
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Fig. 2. Effects of micafungin and amphotericin B in combination on histopathological scores of pulmonary
aspergillosis in mice.
MCFG: micafungin, AMPH: amphotericin B (mg/kg). Values are given as means of scores = S.E. * and
*# indicate significant difference (P<0.05 and 0.01, respectively) from the controls assessed by non—
parametric Tukey multiple comparisons. T and {1 indicate significant difference (P<0.05 and 0.01,
respectively) from the combinations assessed by non—parametric Tukey multiple comparisons.

IL. #& 2 MCFG & AMPH-B, ITCZ 3 X UFFLCZ & @ in vitro
1. Fxvh—K—FEIZL 5 invitro TFHRIR WCBIFEEHANRE, F= v h—F— FEEHTHRE

C. albicans 27t (ITCZ B X ' FLCZ 13 26 ), A. L 7-HifE % Table 1 1278 L7z,
fumigatus 30 ¥k B X U C. neoformans 18 R\ XF 9 % 1) AMPH-B & OBtz
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Fig. 3. Histopathological effects of micafungin (MCFG) and amphotericin B (AMPH-B) in combination on
pulmonary aspergillosis in mice. (A and B) Control 6 days after infection, (C and D) 1 mg/kg MCFG plus 0.25
mg/kg AMPH-B 6 days after infection, (E and F) 1mg/kg MCFG plus 0.25 mg/kg AMPH-B 10 days after
infection. The stain was PAS and bars represent 200 ym.

MCFG & AMPH-B & Z A ICEI Sz L &, C.
albicans ® 27 ¥k W 11 % (41%), A. fumigatus ® 30
198k (63%) 12X L CHIMEM 2R L 7 C.
neoformans (23 U CIISFICEN PRI R EZ/RL, 18
PR 12 %k (67%) ISHITRIEN, 5% 0 @ 6 BRIZHTITEN
WD b7z, C. albicans B L W A. fumigatus DZ D
fOHBRICH LCIEERTH Y, BPMEHIIRD 5
o7z,

2) ITCZ & OO %R

MCFG & ITCZ & Z M I IZfE I s & 72 & &, C.
albicans ® 26 Bk 22 ¥k (85%) B & UM A. fumigatus

? 30 ¥ 25 ¥k (83%) \ZHIINTEH, A. fumigatus @
1BRICHFEER 38D b7z —K, C. neoformans <
i LTS X OHIsR/ER & b ICRRO g, 18k
W15tk (83%) ICHEBUER YRS b 7z. C. albicans
BLTA. fumigatus 128 L CIXIEIERZ RS h o
720

3) FLCZ & DftHRR

MCFG & FLCZ & Z M B IZ/E S &2 & &, C.
albicans @ 26 ¥k 22 ¥k (85%) B L A, fumigatus
D 30 tkHr 4tk (183%) ICHIMAE 258 o 57z C.
neoformans (2% L CId 5 XToOMIC L TIE/EHTH
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7T S S

5720 WITNORMIIK L CHHEHMEHEZ RS Lo,

2. RUART ARNVFENVZRIEETNVIZNT 5 in
vivo BEARIR

1) MiNA R R DA R R

FBRIING T A~V FN AERFER L2~ AT, &G
1H#% X V% H 1 MCFG 3 X 0 AMPH-B % 1.2
NWHER G, £ 721334 2 DFH RS L 72 EBRIC BT 5
&G 6 HOMNAER# % Fig. 1 IR L7z, MCFG O
1mg/kg B & ' AMPH-B @ 0.25 mg/kg % Z N Z i
G- U728 &12id, control FEE ILIK L CTHERMA
AWHIR DRI RIS N 2o 72A%, W% PR S-5
5T LI VSRR ED SN (P<0.01),

| % 5 : 534 i—
2 (9 VAN (R QA SEREE
Fig. 4. Histopathological effects of micafungin (MCFG) and amphotericin B (AMPH-B) in combination on

pulmonary aspergillosis in mice. (A and B) 2 mg/kg MCFG alone 6 days after infection, (C and D) 0.5 mg/kg
AMPH-B alone 6 days after infection, (E and F) uninfected. The stain was PAS and bars represent 200 um.

% 72, MCFG ® 2mg/kg 3 & " AMPH-B ® 0.5 mg/
kg DA, HMEG5 TH control HE & L THE
LRWEIRA R RAED S 7zns (W L 12 P<0.01),
M2 PRG35 2 212X ) S HITEWHRREITED
SN7ze ZOREIL, control K LTHELRRES
IR L7 B 50 &L IR L CO AR R WERA R TS
o7z (M LTEHI2P<0.01),

2) I B R 1 AR AT

&Y 6 H1% D control HETIE, REZLEHLE LE
EOWEEEL, Thz2I) T X9 5 EEO SRR B
g8 h/: (Fig.3-A, B)o MCFG, AMPH-B & 3 (ZH
ST, SHEIZBW T BHOWMMP AN T 5
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BFILFBD S5NT, control £ & MARDRFHEIR % IR L 72
(Fig. 4-A~D), —77, &4 6 HEOHRGREIZB W
T, HARICBVWTOIRHERDIZLALRDONT,
FIEDFEE D control #E B L O HUME 58 & Il L T
ETH-7: (Fig. 3-C, D). &% 10 HE DGR G-
TIES HICHHEDOHREIZEETH D, (ITIEFITE VI
WgER L7 (Fig. 3-E, Flo TN 5 0MAE D HHM
Wi, HAROME, HhRBIO~vrn7 7 -V 0R
HIZoWwTAa 7 bL, Fig. 212R L7ze B =G
HRECIE, MEE, Rroffilk (K&, bk
MRS ik Broxwrzurzr— (i) oK%
A7 %5 control HEL KL THRBICIRETH - 720 &
D% TH, RAOMEDL X O ERIZE %2 5 IR < H
Wil L7 AHEE S ICBYCO MG ER X O
PERIZE (RES - i) O % A 2 7 2% control # & It
BRLTHEIKMETH Y, control # & OMITA R
Lholzbon, JEZIIBITHEAOMED i < #ll
L7zo MBI BT 2 RADMEIZE LTI, control if
DAAT Ko 72720, EFOERIIWAREC % S % h
o7z F7z, BHRAROME~O~ 707 7 -2
HEIZH 3 2 1EMIEE5 <, control DA I 7 TH - 72,
B, FEGREOWEI RIET X TREETH - 72
. = =

MCFG \ZEfFOPLENE L ITR L), HEMEED
1,3-f-D—glucan G EBHET H EVHEH A =X 4
EETEY, Z00, MAOPHEEELFHTLIZ L
&Y, SLEREANT FIVILKRD 2 \WITPIE G M 6
O RN DH B L #E 2 HNb, MCFG & AMPH-B,
ITCZ B XL O°FLCZ & DRI R % in vitro THETL 72
L A, C. albicans |23 L TITCZ B L 'FLCZ & D
Bt 2%, A. fumigatus 2% L TIZ AMPH-BB X O
ITCZL DM 2 H R R %R L 72c MCFG i C.
albicans \ZxF L TR E S O B IE W IIEH 3 5 25,
Aspergillus \Zxf L Cldin vitro TIIRBEIZER L 2
WIZEDBHMLNTEBY, INSHOBHIC X Y Aspergillus
T ABRENEIE T 20 THIUE, RN Z2AE R
WHFEE N5, C. neoformans 125 L Ti¥ AMPH-B
EOMICENOHZIRZ R L, 18 bk 12 #RTHIE/E
M (FIC index=0.5), 5%V ® 6 #RIZHAMIEH (0.5<
FICindex<1) 2%i8® b N7z, C. neoformans \Z%f 3
5 PR, W CEHRE 2 A § 5 MK-0991
(caspofungin) & AMPH-B ¢ Oficd D HNTEY,
COPFHRIRIZ T 2EHBET ICHRT 25 DTHL
LRI E 72, C. neoformans (233 %5 MCFG O
MIC £ >64 ug/mL T % 7%%, AMPH-B & @243k
RRDFRD b NI BT B P H IO MIC 13<0.25~
8ug/mL T& 720 MCFG ® 50mg # & M5 L7z
& E O MAE PR EEIZH 3.4 ug/mL TH 5 2%, LIk
AL OB L ZEEDD, MFEATMNETO

MIC i FER M EE & Mg L € 50~100 f5 £ B LA ¥
%102, L7zhso T, BRI EE N BE 2 M b i i C
HESREEHEL L FHE LW EHESND, T2, C.
neoformans \Zx} L CIX ITCZ & DI 7 1) &SR
PHEHRIAREO SNTEY, FEEILETH 5,

VLoD X912 MCFG & A OPLE R I & D21,
WL D0D in vitro BERRIEPRD Sizds, F05 b
A. fumigatus \2%9 5 AMPH-B L Ot &R %, <
AT ANV F N AREE TV AV CTHRGE L 72
MCFG ® 2 mg/kg % 7213 AMPH-B ® 0.5 mg/kg % Hi
MG L7k 212, EKYg6e HEOMMWARBIZWTH
b control # & [L#E L TH) 1.1 logCFU/ili D WA %) 3 %
ARL72AS, MBS EA I 70 LTI S 2 a s R e R
Ehrolzs 72, MCFG ® 1mg/kg ¥ 7213 AMPH-
B ® 0.25 mg/kg & B 5 L72561210%, MiNAEREK
BITHBBEEA 27 OWF U LTH WL RIRIE
RBOONLEDoTze TOX I ITHAI TR T3 R REI G
SNV E ) RREEFVICH LT 2R 20T 5 &,
& H&# (MCFG+AMPH-B; 1+0.25 mg/kg), &M=
(MCFG + AMPH-B; 2+0.5mg/kg) & % I control #f
W20 L CHRBIIRC TN A RS X G EA a7 %
RL7z. BHREHABECB T BMNARRE, ThZEh
OHRPE G5B L K L CHH S MK TH - 720 BEH
FECIEWROMEDS X O EREE IS LT 3 3V 3]
R 5z MCFG & #1121, 3—f-D—glucan
DOERMEHTH 5 LY 303366 1%, 7V Fofli7 A~
VE NV ZIEE T IVIZB W T AMPH-B & %05 &k
FRRE R L2 LG SN TWEY, ZoWiE T,
AMPH-B (ZZ OB W IITERIC X 0 WA O KB L O
NAERBOBP R FE %7~ L, LY 303366 i /iii N A I £
WCIZFE -7 BB BTS2 o 2AERICH LTl
I, WAk, ZRfth EofE 2R LAY, 2hb
OMBEREBROERE DS, M7 AV FIVAIEICE
T BRI ITHERG ES RS T2 0 L RS
n, COHBEIRAOMABBEICILZIDE, Fhi
B L RIERSICE 2D DEDNRETLEEZ DN,
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Combination effect of micafungin with amphotericin B, itraconazole and fluconazole

Yoshihito Niki”, Koichiro Yoshida”, Toshiharu Matsushima’, Masamitsu Nakajima®”,
Toru Nakai”, Kazumi Otomo”, Yoshimi Wakai”, Satoru Matsumoto”,
Kazuo Hatano”, Fumiaki Ikeda” and Seitaro Mutoh”

YDivision of Respiratory Diseases, Department of Medicine, Kawasaki Medical School
?Second Department of Internal Medicine, School of Medicine, Hiroshima University
¥Medicinal Biology Research Laboratories, Fujisawa Pharmaceutical Co., Ltd.,

2-1-6, Kashima Yodogawa—ku, Osaka 532-8514, Japan

In vitro interactions between micafungin (MCFG) and amphotericin B (AMPH-B), itraconazole (ITCZ)
and fluconazole (FLCZ) were evaluated using a checkerboard method based on the standard broth
microdilution method M 27—A recommended by the NCCLS. When MCFG was combined with AMPH-B,
ITCZ and FLCZ, additive interaction was observed for 41%, 85% and 85% of Candida albicans isolates,
respectively, and either synergistic or additive interaction was observed for 67%, 87% and 13% of
Aspergillus fumigatus isolates, respectively. An excellent interaction was observed for Cryptococcus
neoformans when MCFG was combined with AMPH-B, which was synergistic for 67% and additive for 33
% of isolates tested. Antagonism was observed only in the MCFG-ITCZ combination for 83% of C.
neoformans. For the purpose of in vivo validation of the in vitro interaction of MCFG and AMPH-B, we
evaluated the efficacy of combination therapy of the 2 drugs against a mouse model of pulmonary
aspergillosis induced by A. fumigatus IFM 40836, against which the combination yielded an additive
interaction in vitro. Combination therapy with MCFG (2 mg/kg) and AMPH-B (0.5 mg/kg) produced a
significant decrease in fungal colony count in the lung compared to not only the control group but also to
either dose alone 6 days after infection. The combination also strongly suppressed histopathologically
determined pulmonary lesion, hyphal elongation and neutrophil infiltration. Furthermore, combination
therapy of MCFG (1 mg/kg) and AMPH-B (0.25 mg/kg) was more effective than both MCFG alone (2
mg/kg) and AMPH-B alone (0.5 mg/kg), which were both double the dose used in the combination
treatment. These results suggest that the interaction of MCFG and AMPH-B in this pulmonary
aspergillosis model was synergistic. In conclusion, MCFG showed an excellent interaction with AMPH-B
both in vitro and in vivo, suggesting that combination therapy with these 2 drugs might have utility for the
treatment of severe deep—seated fungal infections. In addition, MCFG may have clinical usefulness in
combination therapy with other commercially available antifungal agents.



