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Abstract

Background: E1210 is a first-in-class broad-spectrum antifungal that suppresses
hyphal growth by inhibiting fungal glycophosphatidylinositol (GPI) biosynthesis. We
evaluated the activity of E1210 and comparator agents against Candida spp.,
including azole- and echinocandin-resistant strains.

Methods: 90 clinical isolates of Candida were tested by CLSI broth microdilution
method: 21 C. albicans (CA), 20 C. glabrata (CG), 25 C. parapsilosis (CP), and 24
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E1210 (Eisai Co., Japan) is a novel first-in-class broad-spectrum antifungal agent
that inhibits the inositol acylation step in fungal glycophosphatidylinositol (GPI)
biosynthesis resulting in defects in various steps in cell wall biosynthesis leading to
the inhibition of cell growth, hyphal elongation, and attachment of fungal cells to
biological substrates. Differences in the inositol acylation of GPI in yeast and
human cells suggest that this could be a good target for drugs directed against
yeasts that do not impair inositol acylation in human cells. Preliminary data using
the Clinical and Laboratory Standards Institute (CLSI) broth microdilution (BMD)
method has demonstrated the excellent potency and spectrum of E1210 against
Candida spp.

« E1210 was highly active against all species tested (MICgy, of 0.06 pg/mL for all
four species; Table 1) and was more potent than all comparators against the
Candida species.

« E1210 was not active against C. krusei (MICz,, >16 ug/mL; data not shown).

« Among comparator agents caspofungin, posaconazole and voriconazole showed

Results

Table 2. In vitro activity of E1210 and comparator agents tested against
fluconazole-resistant Candida spp. as determined by CLSI broth
microdilution methods.
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Conclusions

» Although cross-resistance between echinocandins and azoles is
unusual, C. albicans with resistance to both caspofungin and
fluconazole were inhibited by very low concentrations (0.015-0.12
ug/mL) of E1210.

» Despite the introduction of expanded-spectrum triazoles and the
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C. tropicalis (CT), comprising 20 fluconazole (FLU)-resistant strains (8 CA, 1 CG, 5 ?/Ici((;:eptable| aC]PVIt);] agains Cant(,j 'da strains, mc,luod ';59 f;’;t%ngigbse/tsﬁnd c P _ echinocandin class of antifungal agents, there remains a need for

CP, and 6 CT) and 15 caspofungin (CSF)-resistant (R) strains (5 each of CA, CG In this study, we extend these findings by examining the activity of E1210 and v re_sg t285 0(2 t__) esZ ggleznts /y Eaec'gs V\Iletr)e.t L 015 ard 0 Oli% m / O[f ' C. ablicans 373 64 0.25 0.12 0.12 0.015 additional agents with novel mechanisms of action in order to combat
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- : : ) : . C. parapsilosis; and 0.25, 0.06 and 0.03 pg/mL for C. tropicalis, respectively. 8676 32 1 ) 0.25 0.03 y g g g

included CSF, FLU, posaconazole (PSC) and voriconazole (VRC). MIC results and echinocandin-resistant strains. . f Candida. E1210 dentified | i |

o E . % arowth inhibition _ _ _ _ 8677 32 0.5 0.5 0.95 0.06 species of Candida. was identified as a potent, novel antifunga
were read after 24-h incubation and 50% gro : « E1210 was the most active agent against fluconazole-resistant strains (Table 2) Ly : L : : :
G albi MIC 0.015-0.12 La/mL). C. alabrata (0.06 ua/mL). C 8679 32 1 05 0.25 0.03 agent with impressive activity against both azole- and echinocandin-

Results: E1210 was highly active against all species tested and was more potent of . a'l Icans ( range, b.u4o-v. | “Lg m )d C. gia _rat? ( MICug m )’O 608 8650 ~64 0.12 5 1 0.06 resistant strains of Candida.

than all of the comparators. The MIC,, (ug/mL) for E1210, CSF, FLU, PSC, and M et h O d S gaggp5|/osll_s (MIC range, 0.06-0.5 pg/mL), and C. tropicalis ( range, u.Uve- 8651 39 0'12 0.06 1 0 615

VRC, respectively were as follows by species: CA (0.06, 4, 64, 0.5, 0.5), CG (0.06, .06 pg/mL). '2 6 g 612

2,32,1,1,), CP (0.06, 4, 16, 0.12, 0.25) and CT (0.06, 4, 264, 0.5, 2). E1210 was - Cross-resistance between fluconazole and voriconazole, and to a lesser extent C. glabrata 223; >664 . 0'25 f 0>25 0.06 AC k N OWI ed g ements

the most active agent against FLU-R strains of CA (MIC range, 0.015-0.12 pg/mL), Organisms. A total of 90 clinical isolates of Candida spp. were tested including 21 posaconazole, was evident among isolates of C. albicans (25% voriconazole- C' -arapsilosis 2626 iy 012 012 5 0'06

CG (0.06 pg/mL), CP (MIC range, 0.06-0.5 pg/mL) and CT (MIC range, 0.008-0.06 isolates of C. albicans, 20 of C. glabrata, 25 of C. parapsilosis and 24 of C. resistant), C. glabrata (100%) and C. tropicalis (83%). E1210 was also the most ' 566 o 0.1 095 5 0.06

ng/mL). E1210 was also the most potent agent against CSF-R strains of CA (MIC L L e : - potent agent tested against caspofungin-resistant strains (Table 3) of C. albicans ' ' ' The authors would like to thank Drs. D.S. Perlin (Public Health Research Institute,

0.008-0.12 ua/mL). CG (MIC 0.03-0.06 ua/mL) and CT (MIC tropicalis. The collection included 20 fluconazole-resistant strains (8 C. albicans 147 3 0.12 0.06 1 0.06 ! _ : :

Bagijg’o o - > L)Hg mL), CG (MIC range, 0.03-0.06 pg/mL) an (MIC range, IMIC. 28 pg/mL], 1 C. glabrata [MIC, 64 ug/mL], 5 C. parapsilosis [MIC, 28 pg/mL] (MIC range, <0.008-0.12 ug/mL), C. glabrata (MIC range, 0.03-0.06 pg/mL) and : : : New Jersey Medical School — UMDNJ) and D.J. Diekema (University of lowa) for

U15-U.U06 ugimL). . S ’ o . ' C. tropicalis (MIC range, 0.015-0.06 pg/mL). 676 32 0.12 0.5 1 0.06 ' ' ' ' .
and 6 C. tropicalis [MIC, 28 pyg/mL]) and 15 caspofungin-resistant (MIC, =21 pg/mL) picalis ( J Hg/mL) 730 64 0.5 1 4 0.5 kindly supplying some resistant phenotypes of Candida spp

Conclusions: E1210 s a very potent and broad-spectrum antifungal agent with strains (5 each of C. albicans, C. glabrata and C. tropicalis). The caspofungin- « Three strains of C. albicans with resistance to both caspofungin and fluconazole L ' ' : - L

excellent activity against azole- and echinocandin-R Candida spp. Clearly, further _ ( : -ans, L. glabrat P ) potung were nhibited by E1210 at £0.12 La/mL C. tropicalis 10873 8 0.5 0.25 0.12 0.06 This study was sponsored by an educational/research grant from Eisai Co.

. o : : resistant strains all contained mutations in the fks1 or fks2 hotspot regions. All y sU. 12 pgimt. 16245 >64 A 3 0.25 <0.008 (Japan)

in vitro and in vivo studies are warranted for this novel agent. . : : . e ' = pan).
isolates were sent to JMI Laboratories (North Liberty, lowa, USA) for identification : - : 410 64 0.25 > 0.12 0.06

L . . . . L Table 1. In vitro activity of a novel broad-spectrum antifungal, E1210, and : : :
_ and susceptibility testing as described previously. The isolates were identified by comparator agents tested against Candida s as determined by CLSI 540 >64 0.25 2 0.12 0.03
Species Occurrences (cumulative %) at each MIC (pg/mL): standard methods and stored as water suspensions until used in the study. Prior to brotf? Ticro d”% iion metho dsg Pp- y 1628 ~64 8 8 0.5 <0.008 Ref e I e N C eS
(no. tested) Agent <0.008 0.015 0.03 0.06 0.12 0.25 0.5 >1 testing, each isolate was passaged at least twice on Sabouraud dextrose agar : gD - - 699 16 0.5 1 0.25 0.06
_ ™ - L - - MIC (ug/mL % by category® — : )
C. albicans (21) E1210 8 4 6 2 1 (Remel, Lenexa, Kansas, USA) and CHROMagar Qandlda (.Be.c.ton Dickinson Species Antifungal - - Abbreviations: Fluconazole (FLU), posaconazole (PSC), voriconazole (VRC) and caspofungin (CSF). 1. Clinical and Laboratory Standards Institute (2008). M27-A3. Reference Method
VRC 10 5 0 3 1 0 3 > ’ ’ : ' C.albicans (21) E1210 0.008-012 0015 006 NA NA NA for Broth Dilution Antifungal Susceptibility Testing of Yeasts: third edition. Wayne,
i ' . ' ' ' ' i ivi i PA: CLSI.
(47.6) (57.1) (57.1) (71.4) (76.2) (76.2) (90.5) (100.0) Antifungal susceptibility testing. BMD testing was performed in accordance with the Caspofungin ~ 0.12->16  0.25 4 71.4 0.0 23.8 Table 3. In vitro activity of E1210 and comparator agents tested against \- _ _
C. alabrata (20)  E1210 4 4 5 6 0 1 — _ _ _ _ Fluconazole  012->128  0.25 64 571 48 38.1 caspofunain-resistant Candida s as determined bv the CLSI broth 2. Clinical and Laboratory Standards Institute (2008). M27-S3. Reference Method
- glabrata (20) (20.0) (40.0) (65.0) (95.0) (95.0) (100.0) guidelines in CLSI document M27-A3 by using RPMI 1640 medium with 0.2% Posaconazole 0015-1  0.03 05 NA NA  NA SPOTing Pp- y for Broth Dilution Antifungal Susceptibility Testing of Yeasts: 3rd Informational
VRC 1 1 4 3 3 1 3 4 glucose, and inoculums of 0.5 X 10%to 2.5 X 108 cells/mL and incubation at 35°C. Voriconazole  0.008-2  0.015 05 762 143 95 microdilution method. Supplement. Wayne, PA: CLSI.
(5.0) (10.0) (30.0) (45.0) (60.0) (65.0) (80.0) (100.0) MIC values for all five antifungal agents were determined visually after 24-h of C. glabrata (20) E1210 <0.008-0.25 0.03  0.06 NA NA NA MIC (ug/mL) 3. Miyazaki M, Horii T, Hata K, Watanabe M (2010). In vitro antifungal activity of
oS 1 8 10 4 1 0 1 ' ' ' ignifi iminuti fungi 0.12-4 0.25 2 60.0 15.0 25.0 E1210: A novel antifungal with activity against clinically important yeasts and

C. parapsilosis  E1210 incubation, as the lowest concentration of drug that caused a significant diminution Caspofungin . g y ag

" (4.0) (36.0) (76.0) (92.0) (96.0) (96.0) (100.0) SENO/. ki ] : Fluconazole  0.5- 128 8 32 NA 944 56 Species Isolate # CSF FLU PSC VRC E1210 moulds. Abstr. F1-840. 50th ICAAC, September 12-15, 2010, Boston,

(25) 2 1 2 ) 2 0 5 . (=250% inhibition) of growth below that of the drug-free control. Recently revised P | -2 0 A A A " T YT 5 T 503 oL 503 y X DA

VRC i identi ins a ceptible (S), susceptible-dose-dependent osaconazoie POl ' - aiieans ' ' ' ' assachusetts, '
(12.0) (56.0) (68.0) (76.0) (88.0) (88.0) (96.0) (100.0) E:SL[)SIZI);DriEr}l?l(;p;:;isaiz '(?)92:'%852?;: (:) Stgscasp ;fun( il?l leJJSconZ;ole ansd P Voriconazole ~ <0.008-1  0.12 1 60.0 NA 20.0 8649 4 0.12 0.03 <0.008 <0.008 4. Pfaller MA, Andes D, Diekema DJ, Espinel-Ingroff A, Sheehan D, The CLSI

C. tropicalis (24) E1210 2560 4558 7982 938 10%) 0 e , T J - ! C.parapsilosis  E1210 ~  <0.008-0.5 003  0.06 NA NA NA 8650 1 >64 0.12 2 0.06 Subcommittee for Antifungal Testing (2010). Wild-type MIC distributions,

( N ) . ) ( N )« N ) ( 0 ) . . A voriconazole were used. Caspofungin MIC values of <0.25 .pg/mL (S), 0.5 ug/mL (1) (25) Caspofungin 0.5-4 1 4 875 125 00 8651 1 32 0.12 0.06 0.015 epidemiological cutoff values and species-specific clinical breakpoints for
VRC ©0.0) (250) (625) (70.8) (708) (75.0) (75.0) (100.0) and 21 pg/mL (R) were used for C. albicans and C. tropicalis; MIC values of <2 Fluconazole 0.5-264 1 16 75.0 4.2 21.7 8667 -8 64 0.25 05 012 fluconazole and Candida: Time for harmonization of CLSI and EUCAST broth
. : — = : : : : : ug/mL (S), 4 pg/mL (1), and =8 pg/mL (R) were used for C. parapsilosis; and MIC Posaconazole  0.03-0.5 012 0.12 NA NA NA C. alabrat 8653 4 8 0.5 0.25 0.03 microdilution methods. Drug Resist Updat 13: 180-195.

a. Voriconazole (VRC) data shown as the most potent comparison agent. \Voriconazole 0.008-1 0.015 0.25 87.5 8.3 4.2 . glabrata . . . - o .
values of <0.12 pg/mL (S), 0.25 pg/mL (I) and =20.5 pg/mL (R) were used for C. C. tropicalis (24) E1210 0 0.08-0 06 603 0'06 NA N'A N'A 8655 4 32 1 05 0.03 5. Pfaller MA, Castanheira M, Messer SA, Moet GJ, Jones RN (2010). Variation in
glabrata. Fluconazole MIC results of <2 yg/mL (S), 4 ug/mL (SDD) and =28 ug/mL ' Caspofungin '0_12_4 0:25 '4 73.9 48 33.8 8658 2 1 0.25 0.03 0.03 _Cand?da Spp. distributio_n and antifungal resistance rates among _blooo_lstream

I t d t (R) were used to classify isolates of C. albicans, C. tropicalis and C. parapsilosis; Fluconazole  0.25-264 05 264 739 00 261 8659 2 16 1 0.5 0.03 Infection isolates by patient age: Report from the SENTRY Antimicrobial
Nroauction and MIC values of <32 pg/mL (SDD) and 264 ug/mL (R) were used for C. glabrata. Posaconzole  0.015-28  0.06 05 NA NA NA 8661 1 32 1 1 0.06 Surveillance Program (2008-2009). Diagn Microbiol Infect Dis 68: 278-283.
For voriconazole, MIC results of <0.12 ug/mL (S), 0.25-0.5 pug/mL (1), and 21 pg/mL Voriconazole 00158 0.03 2 739 44 217 C. tropicalis 8662 2 0.25 0.03 0015  0.015 6. Tsukahara K, Hata K, Nakamoto K, Sagane K, Watanabe NA, Kuromitsu J, Kal
_ _ _ (R) were used for C. albicans, C. tropicalis, and C. parapsilosis: and MIC values of a. S, susceptible; SDD, susceptible-dose-dependent; |, intermediate; R, resistant; NA, not available 8663 4 0.25 0.03 0.03 0.015 J, TSU.Ctha M, Ohba F, J'Qa_rm Y’_YC_)ShlmatSU K, Nagasu T (2003). MeFI'C'_n_aI
New formulations and classes of antifungal agents have dramatically expanded the _ ' , & 1rop ’ - parap : b. Breakpoints for each antifungal and species: fluconazole and C. albicans, C. parapsilosis and C. tropicalis genetics approach towards identifying the molecular target of a novel inhibitor of
options for the treatment of invasive candidiasis. Despite these advances, the 0.5 pg/mL (wild-type [WT]) and >0.5 pg/mL (non-WT) were used for C. glabrata. (S, <2 ug/mL; SDD, 4 pg/mL; R 28 pg/mL); fluconazole and C. glabrata (SDD, <32 ug/mL; R, 264 pg/mL); 8064 . 0-5 0.03 0.03 0.03 fungal cell wall assembly. Mol Microbiol 48: 1029-1042
. e e . i . ' caspofungin and C. albicans and C. tropicalis (S, <0.25 yg/mL; I, 0.5 ug/mL; R, 21 pyg/mL); caspofungin and 8684 4 0.5 0.03 0.015 0.03 ' ' ' . .
steady emergence of strains with intrinsic and acquired resistance to both new and . . . . C. glabrata (S, £0.12 pg/mL; I, 0.25 pg/mL; R, 20.5 pg/mL); caspofungin and C. parapsilosis (S, <2 pg/mL; I, 7. Umemura M, Okamoto M, Nakayama K, Sagane K, Tsukahara K, Hata K, Jigami
established antifungal agents continues to be a concern prompting an expanded Quality control was performed by testing the CLSI-recommended strains C. krusei 4 pg/mL; R, 28 ug/mL); voriconazole and C. albicans, C. tropicalis, and C. parapsilosis (S, <0.12 pg/mL; |, — 8.685 4 0.25 0.03 _ 0.015 0.06 Y (2003). GWTL1 gene is required for inositol acylation of
search for new antifungal agents with novel mechanisms of action. ATCC 6258 and C. parapsilosis ATCC 22019. 0.25-0.5 pg/mL; R, 21 pg/mL); voriconazole and C. glabrata (S, <0.5 yg/mL; R, >0.5 pg/mL). Abbreviations: Caspofungin (CSF), fluconazole (FLU), posaconazole (PSC), voriconazole (VRC). glycosylphosphatidylinositol anchors in yeast. J Biol Chem 278: 23639-23647.
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