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Background : Fungal infection became more pre-
valent with the increase of compromised patients, re-
quiring less toxic potent antifungal agents. LY303366, a
new semisynthetic antifungal agent of echinocandin class,
was reported to be active against Candida spp. and
filamentous fungi.

Methods : In vitro activities of LY303366 were
determined against clinical isolates of fungi by NCCLS
broth microdilution test using RPMI 1640 medium.

Results : MICy of LY303366 were 0.03 pg/mL for
C. albicans, 2 pg/mL for C. parapsilosis, 0.12 pg/mL
for C. tropicalis. 1.Y303366 was more active against C.

albicans and C. tropicalis than amphotericin B, 5-fluo-
rocytosine, or fluconazole. It was less active than other
agents against C. neoformans. MIC range of LY303366
against Aspergillus spp. was 8->16 ug/mL.

Conclusion : Very high in vitro activity of LY-
303366 against recent clinical isolates of Candida spp.
including fluconazole resistant ones, suggests its use-
fulness for the treatment of candidal infections. (Korean
J Infect Dis 32:274~279, 2000)
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A7} Deslch LY303366 (Eli Lilly, Indianapolis, IN)2 ech-
inocandin A|Qe] WM AXFAE A FElA 2t A
4ol fleol Hasl wk glal Candida spp.ot A A
ol digt gFHo] dgol Rusgon” feluelely 22
g Aol et 7 Haud b fle Aoz Az

olell o] adFelld ¢l yek Ao A4F 4 AAlel
A Eeld Agtell it LY3033662] A3 dtds vhe
FRFA L It vzt sigie

EEE

Al #F % Candida spp.= 1997'A0ll, Aspergillus spp.©=
1998\d0ll, Cryptococcus neoformansy= 1979-1998dol] A|Hzk
WSl ke 74 i AAellA Zeldk Ae ARgsigick
Candida®) T% §742 rice agar”ol| 42| o} FutEA ¢
A 3L Vitek YBC Xt API 20C (bioMerieux sa,
I’Etoile, France)Z 548G, C. neoformans®] 4L AE
Qell, H= el o3 g9 A4 9 I i Aol 23t
A} Aspergillus spp.+= Sabouraud dextrose agarol|4]2] %=+
Felol ZAGee] dn|dsAow s’

R FAol] 3k 7-R41S NCCLS broth microdilution®s”
Doz Agslgie}l. wiALE glutamine, 0.165 M MOPS &
pH AA]eko] E0]Ql3l, bicarbonater E0{YA] %S RPMI
1640 ujA)(Gibco Laboratories, Grand Island, NY)& 5 N
NaOHZ #4] pH 6.9-7.18 o] Agslgich dAFA=
LY303366 (Eli Lilly, Indianapolis, IN), amphotericin B (Sig-
ma Chemical, St. Louis, MO), 5-fluorocytosine (Sigma Che-
mical, St. Louis, MO) % fluconazole (3= Pfizer, A2)<
8899t LY3033663) amphotericin B DMSOZ, flu-
conazole¥} 5-fluorocytosineS ZF<& =91 Zof] RPMI
A2 345k

U¥ microplate®] 7+ wellol] 100 L] RPMI HiR|E Y31,
FRAFAE 200FE] Al ghA] 3| Aeliet. AR avdy Ad
S Sabouraud dextrose agarol] HZEslo] 35°Col|A] Candida
spp.= 24A|17F wlekst & C. neoformans+< 48A|7F wfokst
Foll 57H9] Aekg Aed<pell F-R3laL vortex® 1527 412
%o]] McFarland 0.539] 857} HE& 233 o|ZAE 1:50
o 343 $ t}A] RPMI HiA| 2 12022 3]4slict. o]
AN 100 (L5 7 welll] HEslel #HF F57F 05-2.5
x10°%/mLe] A s}giek.

Z&3t microplateS 35°Col|l vlokslx Candida spp.&= 48
A|7F 9|, C. neoformans+ T2A|7F Zof] ATE H=31ic)
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Amphotericin B} LY3033669] 24412 =% (minimum inhi-
bitory concentration, MIC)Y= S<Qto g Z2Jo] ¢l Ho|:& nj
A F9 HA FEE I=s91, fluconazole¥} S5-fluorocy-
tosine?] 7= FRAFAF HEZ wiAe] T4 15SE 3
A 7 we 2ol AL R % 809 24 el
MICE =319t

Minimum fungicidal concentration (MFC)2 MICZ =%
wellZ} = 9] 9 ol ZF 2 wello|A] 10 pLE xj&slo] 3l
2 ol AFsh 35°Col 48417 weRE ol A2 WAL
s ARG Ao FAFA FET ek’

Aspergillus spp.5 A|&sl7] $slj4]+= potato dextrose agar
ifeojoll HF2le] 3TN TN W & HEFFRE
WAE H sl wAEe Flh YHae A A
ol F713, F2 BolelE 7Rl & 45He
FAllA FBE 012 P23 oA 50uE 3] 4sle] 2x10°
CFUMLE 223 71 100 A2 7+ wello] HEsjo] 2E
7471 2 x10°welle] EA] sloiek. 35°Coll 48417k okt 3=
ol FHste] S AAIRE 249 IRTFA FEE HAA
Asrz e

Fluconazole®} 5-fluorocytosineol] st 7H4S NCCLS
7)ol wlebA] sAskeF. 2 fluconazoleS MIC <8 g/
mLE 7HFAl, 16-32 pg/mLE S-DD, >64 pg/mLE Ao
2 )| 4e}l 3, 5-fluorocytosineS <4 pug/mLE 7H5A, 8-
16 pg/mLZE intermediate, >32 pg/mLE WACE 4l
t}. Amphotericin B= NCCLS 7]so] glem& <1 pg/mL
= Ao A LY3033662 MIC THS H]aslgl
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A s Y= C. parapsilosis ATCC 220199} C.
albicans ATCC 90028- E-Alol] AJ&dside)” .

E

Amphotericin BS] MIC ¥+ EE Candida spp.ol] thal]
A <05 pgmLo]gtkTable 1). LY303366°] MIC )=
C. albicansol] a4l <0.06 pg/mL, C. tropicalis®} Candida
spp. ol ellAl <0.12 pg/mL, C. parapsilosisoll theljA] <4
1g/mL3ic}. Fluconazole2] MIC W= C. parapsilosisoll o)
A= 0.5-2 pg/mLo|l, C. albicansoll aAl= <0.12
->64 pg/mL, C. tropicalisdll A= 2 ->64 pg/mL,
Candida spp.ol] thsliAl+= 1->64 pg/mLo|lt} 5-fluorocy-
tosine?] MIC W= C. parapsilosis®} C. tropicalisol] sl
Ae <05 pg/mLolglen} C. albicansoll W34+ <0.12
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Table 1. Comparison of Activities of LY303366 and

Aspergillus spp.

Other Antifungal Agents against Candida spp., C. neoformans and

MIC ( pg/ml) %"
Fungus (No. of isolates tested) Antifungal agents
Range 50% 90% S S-DD/1
Candida albicans (60) Amphotericin B 0.06-0.25 0.12 0.25 100 NA
Fluconazole <0.12->64 0.5 64 57 18
5-Fluorocytosine <0.12->64 <0.12 0.5 95 0
LY303366 0.004-0.06 0.015 0.03 NA NA
C. parapsilosis (10) Amphotericin B 0.06-0.12 0.12 0.12 100 NA
Fluconazole 0.5-2 0.5 2 100 0
5-Fluorocytosine <0.12 <0.12 <0.12 100 0
LY303366 0.25-4 1 2 NA NA
C. tropicalis (14) Amphotericin B 0.12-0.25 0.25 0.25 100 NA
Fluconazole 2->64 >64 >64 14 0
5-Fluorocytosine <0.12-0.5 <0.12 0.25 100 0
LY303366 0.015-0.12 0.03 0.12 NA NA
Candida, other s];)eciesJr (€)) Amphotericin B 0.06-0.5 0.12 0.5 100 NA
Fluconazole 1->64 >64 >64 25 0
5-Fluorocytosine <0.12-8 <0.12 8 100 0
LY303366 0.015-0.12 0.06 0.12 NA NA
Cryptococcus neoformans (22)  Amphotericin B 0.06-0.12 0.06 0.12 100 NA
Fluconazole 0.5-16 8 8 96 4
5-Fluorocytosine 1-4 2 2 100 0
LY303366 >64 >64 >64 NA NA
Aspergillus spp. (6) Amphotericin B 1-2 1 2 50 NA
Fluconazole >64 >64 >64 0 0
5-Fluorocytosine 0.25-2 1 2 100 0
LY303366 8->16 >16 >16 NA NA

“ Abbreviations : S, susceptible; S-DD/I, susceptible-dose dependant (fluconazole) or intermediate (5-fluorocytosine); NA, not

applicable.

Candida spp. : 2 isolates each of C. famata and C. krusei and 4 isolates of C. lusitaniae.

Table 2. Comparison of MIC and MFC of Antifungal Agents against Candida spp.

Ranges of MIC/MFC ( pg/ml)

Antifungal agents

C. albicans (n=T)

C. parapsilosis (n=4) C. lustianiae (n=1)

Amphotericin B <0.03-0.12/0.060.25

Fluconazole <0.12-1/<0.12 -> 64
5-Fluorocytosine <0.12-0.5/0.25 -> 64
LY303366 0.008-0.015/<0.12-32

0.06-0.12/0.12-0.25 0.06/0.25
0.5-2/16->64 2/64
<0.12/0.25->64 <0.12/8
0.25-2/4-64 0.12/2

~>64 pg/mLo]Qirk.

C. neoformansol] gk MIC *H$+= amphotericin B7}
0.06-0.12 pg/mL, 5-fluorocytosineo] 1-4 pg/mL, flucona-
zoleo] 0.5-16 pg/mL, LY3033660] >64 ug/mLo]|it}

Aspergillus spp.ol] gk MIC W<$]+= amphotericin B7}
1-2 pg/mL, 5-fluorocytosine®] 0.25-2 pg/mL, fluconazoleo]
>64 pgfmL, LY3033660] 8 -> 16 pg/mLo]gich

BreakpointE- #-gslo] sf4¢ wl, amphotericin Bol] thal]
Ae AlgsEl BE Candida F59} C. neoformans7} 7374
o2 HH=IR oL, Aspergillus spp.e 50%%ro] FHrAllS
t}. Fluconazoledl] el C. albicans®] 57%7} 7543,
18%7} S-DD, 25%7} Ao, C. tropicalise 14%7} 7+
T4, 86%7F WAlolglem, Candida spp.t 25%7} 7543,
75%7F WAloldttl. C. neoformans= 96%7} ZHFAl, 4%7})



S-DDo|gl, Aspergilluse= E5F7} WAolgdch  5-fluorocy-
tosineol] A= 5%2] C. albicans7} WAQl AE A|efsla
= e #go] 24l

YR Candida spp.oll tigt MICS} MFCO] H$|E w]wgk
wl, amphotericin BS] 9= o] % % Aolo] Hol7t =7
dhsror} ok dEAl SlolAE Aot 2 297k gt
(Table 2).
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AT AP U Bl b AT 5]
e A7 A4 gede] Frhslelga, s S4e

=/0]
<+ fluconazole Foll WAQl 52 S7h= AldIhl 24
Aldel deAls Mz aey EIF Al o
A A AR @A o] Yola NCCLSS Zuh”o]
£5]7] Aolli= AEA}ol] u}E azole?] MICE 50,000uH2] =}
ol7b ggirka slgieH?. NCCLSe| EFgHo] A7) Holle
3 Aol7k Hojzlen} oA AMFA e Al sl
offlgol Wi 53] A A A4 AR AdAle]
Gouw th oyl Astel wlasiAlrh 44 sk

B dFollA] C. parapsilosisol] tste] AJgE BE kA<
MIC W9l Zhanel®] Ao} wisebA] Uoka, wdt C.
albicans, C. parapsilosis 3 C. tropicalisol] tg+F amphote-
ricin B} LY3033662] MIC %25 u]ZslA] Yskth Zhanel
52 fluconazoleol] WAl C. albicans, C. glabrata, C. tro-
picalis, C. krusei 3 C. kefyroll A= LY303366+ &t
o] 95 Hudt vl Y. Green 5 TEEY Fol
el LY3033662] AFEHo] X1438HS flow cytometryE A|d
so] st

Zhanel £"”'9] Az} v]w W], fluconazolee] MIC 9]
= C. tropicalisol] HalA+= vlZ=slgd o) C. albicansel] thal
A= ##]8] =9t} Fluconazoleol] W3t Candida®] 74742
Tl wkAl th2m, C. krusei= ZpAWiAlo] Slgo] U
A Jub?. wgk o]59 AFel= 5-fluorocytosinee] MIC H
A< C. albicans®} C. parapsilosisoll slA+ B8} 1,
C. tropicalisol] WA= &12]s] Yok} Sheehan S0 <]s}
W HIV 73 0]2]9] 3kA}ol|Al+= fluconazole WA C albi-
cans B 7} TEAU AIDS 3A+] 30%% azole WA Can-
dida o3& Qo7 &3k

A2t E70] 10000 Al Wi A S A, Z
A% e A7 BEE MICE HEsimE C
albicans®l] W&k fluconazole®] MICE 12.5 pg/mL o]s} o]o]
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A WATS 2E 237 Sedeh Sandven® S Tl B
Holl 9]t fluconazole 744l Algdo] AMIA gl AHAIY
olg}a s} =Hl, A& S5 Global Hospital Laboratory Net-
workol] Holsle] 1997-1998Wol] Eael®l 50439 C.
albicans®] fluconazoleol] gt 7ZHpA AJgS ojA= A
o2 Agaisln oAlle] H97h 2043 mmE 7} 7)
w4 Wl St A e wslAY Ades
fluconazole®] MIC7} C. albicans, C. parapsilosis 3 C. tro-
picalis E5Foll A <1 pgmL 91 Basgiet”.

C. neoformansol| thgt fluconazole2] MIC H9+ 0.5~16
pemL 257} 744 s SDDelglon, el P
Agie). 1990dolE Ul FEE giger} MIC sl
3150 sl 2 T k] ol 80%9] 248 A
S5} ohjeh el SR BES MICE HEel]
Wiz A7k,

Venkateswarlu 52 C. neoformans 113 32| 45| o)
3l fluconazole2] MICE 128-256 pg/mLE WAlo|9lS-S
a3k v} Qlrk S-fluorocytosineS C. neoformansol] th3lk -
Hol A}V, B QIFAE o gFAY MICE ampho
tericin B th20.2 Uglt}

A Aol digt 2 AR AR Al gt
Al A@Ae] o doeug ohE Agke] Azte} vzl
717} ok B dAFolA= &5 Aspergillus spp.oll Tl
Autk Algo] ®|9l=t], amphotericin B&] MIC 1-2 pg/mLE
ol Oakley 59| ZAzVHEr} <k7F YUgkr}l. Amphotericin B
+ ARy Aol tialiA i ohvEl A R 9l o]FA
(dimorphic) ATel AIE FFHe] =Y. A S o)
A AAA Bel® oo Aspergillus spp.2] amphotericin
Boll thgt 7Z=RAAIHOA 1 MIC W97} A fumigatuss
0.12-0.5 pgmL, A. flaus= 05-2 ug/mL, A.
0.12-05 pgmL, A. terreus= 1-16 pg/mLo|YS-S H gl
v} glrk E odgto]|4 LY3033662] MIC+ amphotericin BE.
v} 8#]s] E=9kt). Denning 2L Aspergillus fumigatus %
oll+ itraconazole®] MIC7} >16 pg/mL ¢l Zo] 9488 H
13 v} 9k Najvar S22 itraconazoleS] MIC7} >8 pg/
mLel WA Aspergillus 7+ AHEE X 8ol LY3033667}
FaE = HaslGleul o] el tidk LY3033669
MICE 0.06 pg/mLolgich H ool fluconazole?] MIC
= >64 pg/mLo|dt}. A, fumigatuse fluconazoleol] AW
Aol ghet.

o] dFtol|A] UYL Candida T35+ fluconazoleol] WHA]o]m],
upgolglek

niger+

UYL Aspergillus TS+ amphotericin  Bol|
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LY303366°] At} dFEe MICE 7|Foe® & uf
Candida spp.ol] W all4] amphotericin Bt} 5-fluorocytosine X
th o7k st ok ofsbn, fluconazole Hrh= 73]
A, C. neoformansoll Ole|Ae= A8 <Fslar, Asper-
gillus spp.oll A=
v} oksllom g 1.Y3033662 Candida spp.2] 7FaX|Fol|

& Aolehs AEE A%k

amphotericin B¢} 5-fluorocytosine .
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2 o eleclel Y B ke WA AT
Zo| ZrRb Yol FEel An H4ol Yo PAF
7} Feslr) LY3033662 A28 HIgHA echinocandinA] 3
AFAE Candida spp.2F A Zol| ghd#Eo] Qirka B
axlo] Qlek o] <AellAE LY3033662] AlFIhl e
Algslarz) sk

CHAF Q! HMH : Candida spp.9} Aspergillus spp.v~= =2 <
AAA A Bel®) Ao, C. neoformans= o8] 3 E<tol|
Bolele] HEYY AL ABelgih g4 A¥S REMI
1640 wjA]E A NCCLS broth microdilution®] &2 A]&s}
et

A 1} : LY3033662] MICo> C. albicansol] thall 0.03 g/
mL, C. parapsilosisll &l 2 ug/mL, C. tropicalisol] tH3l
0.12 pg/mLolgic}h. LY3033662 C. albicans®} C. tropicalis
ol] theljA]+= amphotericin B, 5-fluorocytosine 3 fluconazole
Hr} MIC7} Yokl vt C. neoformansel] tiaiA = o} &
AR MIC7) =931, Aspergillusol] thak MICE 8->16
pg/mLo|3ic}.

A 2:1LY303366 fluconazole WATFFES E3H3E Can-

dida spp.9] 7515 X 8ol & Aoz F4cth

=

2l

—

k]

b

Mo
(¢]]

1) Bruun B, Westh H, Stenderup ]:Fungemia: an in-
creasing problem in a Danish university hospital 1989
to 1994. Clin Microbiol Infect 1:124-126, 1995

2) Edmond MB, Wallace SE, McClish DK, Pfaller MA,
Jones RN, Wenzel RP: Nosocomial blood stream in-
fections in United States hospitals: A three-year analysis.
Clin Infect Dis 29:239-244, 1999

3) Edwards JE Jr, Bodey GP, Bowden RA, Buechner T,
de Pauw BE, Filler SG, et al.: International conference
for the development of a consensus on the management

and prevention of severe Candidal infections. Clin Infect
Dis 25:43-59, 1997
4 NF3 A TFA BEA AAe
8t a W83 1] 16:291-298, 1998
5) Sandven P : Detection of fluconazole-resistant Candida
strains by a disk diffusion screening test. | Clin Micro-
biol 37:3856-3859, 1999
6) Sheehan DJ, Hitchcock CA, Sibley CM : Current and
Clin  Microbiol Rev

D4 8. o

ro

s}

emerging azole antifungal agents.
12:40-79, 1999

7) Petraitiene R, Petraitis V, Groll AH, Candelario M,
Sein T, Bell A, et al.: Antifungal activity of LY303366,
a novel echinocandin B, in experimental disseminated
candidiasis in  rabbits.
43:2148-2155, 1999

8) Kwon-Chung K], Bennett JE:Medical Mycology. Lea
& Febiger, Philadelphia, 1992, p 201-247

9) National Committee for Clinical Laboratory Stan-

dards : Reference method for broth dilution antifungal

susceptibility ~ testing of yeasts;

M27-A. NCCLS, Wayne, PA, 1995

Espinel-Ingroff A, White T, Pfaller MA : Antifungal

agents and susceptibility tests. In Murray PR, Baron E],

Pfaller MA, Tenover FC, Yolken RH (ed). Manual of

clinical microbiology, 7th ed., American Soc Microbiol,

Washington, DC, 1999, p. 1640

11) McGinnis MR, Rinaldi MG : Antifungal drugs: mecha-
nism of action, drug resistance,

Antimicrob Agents Chemother

Approved  standard.

10

~

susceptibility testing,
and assay of activity in biologic fluids. In Lorian V
(ed). Antibiotics in laboratory medicine, 4th ed., Wil-
liams & Wilkins, Baltimore, 1996, p. 176
Espinel-Ingroff A, Bartlett M, Bowden R, Chin NX,
Cooper C, Fothergill A, et al.: Multicenter evaluation
antifungal
susceptibility testing of filamentous fungi. | Clin Micro-
biol 35:139-143, 1997

Pfaller MA, Bale M, Buschelman B, Lancaster M,
Espinel-Ingroff A, Rex JH,
guidelines for National Committee for Clinical Labora-

12

~

of proposed standardized procedure  for

13

~

et al.: Quality control
tory Standards recommended broth macrodilution testing
of amphoteircin B, fluconazole, and flucytosine. | Clin
Microbiol 33:1104-1107, 1995

14) White TC, Marr KA, Bowden RA: Clinical, cellular,

and molecular factors that contribute to antifungal drug

resistance. Clin Microbiol Rev 11:382-402, 1998

Zhanel GG, Karlowsky JA, Zelenitsky SA, Turik

MA, Hoban DJ: Susceptibility of Candida

isolated from the lower gastrointestinal tract of high-risk

15

~

species

patients to the new semisynthetic echinocandin LY303366
and other antifungal agents. Antimicrob Agents Chemo-



16)

17)

18)

19)

20)

ther 42:2446-2448, 1998

Green LJ, Marder P, Man LL, Chio L-C, Current
WL : LY303366 exhibits rapid and potent fungicidal
activity in flow cytometric assays of yeast viability.
Antimicrob Agents Chemother 43:830-835, 1999

[e]
Xé'\'l‘ﬁ/

rocytosine®] Candida albicans 2 Cryptococcus neofor-
mans 2| Fol 3t 4. 7+d 22:147-150, 1990
Holoszyc HM, Gibbs DL: The Pfizer global hospital
microbiology laboratory network : Country annual sum-
mary report Korea. 1999. (Unpublished data)

A, A R, AFE, Mg, dEs e
o] &8t Candida species®] fluconazoleW]’d 44, o &3}
st wets]x] 17:199-210, 1999

Venkateswarlu K, Taylor M, Manning NJ, Rinaldi
MG, Kelly SL: Fluconazole tolerance in clinical isolates
of Cryptococcus neoformans. Antimicrob Agents Chemo-
ther 41:748-751, 1997

o] < : Fluconazole, amphotericin B 2 5-fluo-

21)

22)

23

~

24)

7} o

L= 2 =

A324@ A4% 2000 279

Oakley KL, Moore CB, Denning DW:In wvitro acti-
vity of the echinocandin antifungal agent LY303,366 in
comparison with itraconazole and amphotericin B against
Aspergillus spp. Antimicrob Agents Chemother 42:2726-
2730, 1998

NEH, FUE, V4,
Ao A B2ld Aspergillus species®] amphotericin Bl
et AAel ed AAE A tEakst ey oA
16:159, 1998

Denning DW, Venkateswarlu K, Oakley KL, An-
derson M]J, DA, et
Itraconazole resistance in Aspergillus fumigatus. Antimi-
crob Agents Chemother 41:1364-1368, 1997

Najvar LK, Bocanegra R, Sanche SE, Graybill |R:
Efficacy of LY303366 (LY) in mice with itraconazole
(ITRA)-resistant aspergillosis. Abstract 2002. 39th Inter-
science Conf Antimicrob Agents Chemother, San Fran-
cisco, 1999

[e] Eatvi o .
'\'l‘ué‘/ }\_‘17’_‘%/ OO]:%:_—"T?:]}(\DL@

Manning NJ, Stevens al.



