Activity of Anidulafungin and Other Antifungal Agents: Results from an International Surveillance Program (2006-2007)
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AMENDED ABSTRACT The development of standardized antifungal testing methodologies e (. albicans, C. glabrata, C. lusitaniae and C. tropicalis e \/oriconazole was among the most active newer Table 2. Activities of nine antifungal agents to fumigatus (49 strains) CONCLUSIONS
are allowing investigators and surveillance networks to generate were all susceptible to anidulafungin and caspofungin azole (MIC,,, 0.5 compared to 1, and 8 ug/ml for and other ASPergIIIUSM ipp- M(ESCE(NTF\:)Y Program, 2006-2007).
Background: Anidulafungin, a novel echinocandin targetin i i i 0/): Inej 11k T : : or Hg/m © ' ' ' VI '
o a?cell il Qwas Bisenradatulont thge US? meaningful data ’Fo detect and track resistance to .antlfu.ng.al (‘I.O0.0 %), C. ,(?al’a,OSI/OSIS a.nd C. gw.lllermondll | posaconazole, and fluconazole, respectively) against Species (no. tested) 50/90% Range % at <1 pg/m° AnldU.|afun9In displayed broad activity against
9 y , Was. 'ty app y agents, and monitor the emergence of yeast species with innate displayed resistance to anidulafungin and caspofungin Candida spp.; and voriconazole inhibited many C. Aspergilus spp. (61 strains) Candida spp. and Aspergillus spp. from North
FDA for treatment of candidal infections. Results from an resistance profiles, as well as those of mould pathogens. Here while C. krusei Only had resistance to CaSpOfungin _ . . Anldulafungln 0.002/0.008 <0.001-0.008 100.0 America, EurOpe, | atin America and APAC with
international surveillance program for 2006-7 are presented i - - - krusei (93.1% susceptible). Caspofungin 0.12/0.12 <0.008-0.12 100.0
Prog P we summarize the results of the International An|dU|afung|n (34%), see Table 1. Amphotericin B 0.5/1 <0.12-2 933 results Iargely unchanged from our earller results
here. Antimicrobial Surveillance Program for the regions including e Anidulafungin (MIC.,, 0.03 pg/ml) was four-fold more e Agents most active against Aspergillus spp. il'FCb | 66456644 61f6; ) 1(? '00 (2003) and recent surveillance studies describing
: ' - North America, Europe, Latin America and Asia-Pacific (APAC . 07 ™ . . ' ' ' oneee R i | :
I\élgtsll;)d: | ;A to.tal o 1,443 g; rz:dlda PP > Asp;erglllus e comparing the activith/ of anidulafungin with currently m;rketec)j active than caspofungin against Candiaa spp. overall (MICso) Included anidulafungin (0.008 Lg/mi) .'ffatﬁiﬁﬁiﬂe 04?/31 g 152>>82 94697 thousands of Isolates.
(80.3% A. umlgatus), arn . I'.'y,OtOCOCCUS. neo f)rmans were . . . . (hlgheSt MIC ValueS, 4 and >16 Ug/ml, reSpeC’tively). CaSpOfurgln (012 I‘Jg/ml)v pOsaCOnaZ()le Posaconazole 0.25/0.5 <0.06-0.5 100.0 e Th diff : idulaf ' tivitv b
collected from infected sterile-site sources in patients from antifungal agents against contemporary, clinical isolates (2006- - SR 5 - - — P g 5 ere was no dirierence Iin aniauiartungin activity by
. . . . . . Anidulafungin inhibited 99.0% of all yeast at <2 pyg/ml (0.5 pyg/ml) and itraconazole = voriconazole = azole 0. 2 267 . .
North Amenca, Europe, La‘t|n Amenca and AS|a PaC|f|C, and 2007) A tOtaI Of 1,542 fungal (yeaSt and mOUId) Stralns were (MIC O 03/1 /m|) o a. BrialTpomt crltgrzzhtgvg no;t)b'zen ?{stgtﬁ]llshe?hby gcl)_oszl [i%()%sfzc))r comparative purposes, the percent inhibited by <1 geographlc reglOn
] ] o _ _ Hg/ml was use NUMICrob. Agents emoiner. ; . .
susceptibility tested. MICs for anidulafungin, caspofungin, tested by reference CLSI [2008] methods with susceptibilities 2080 HO amphotericin B (1 pg/mi) > >0 = > uoyloshe e Anidulafungin was more active when compared with
5-fluorocytosine, fluconazole, itraconazole, posaconazole, to comparator agents interpreted by CLSI published breakpoint Table 1. In vitro susceptibilities of Candida spp. and Crytococcus neoformans isolates to nine antifungal agents (SENTRY Program, 2006-2007). Table 3. In vitro susceptibilities of Candida spp. isolates from North fluconazole, itraconazole, and posaconazole against
voriconazole, and amphotericin B were determined using CLSI criteria. MIC (ug/m) TN — MIC (ug/m) % by category’ America, Europe, Latin America, and Asia Pacific (APAC) to , ’ ’
reference methods (M38-A2, M27-A3). | 0 ~ Susceptble-dose | 0 ~ Susceptible-dose nine antifungal agents (SENTRY Program, 2006-2007). C. albicans (MICy, 006 pg/ml), C. glabrata (MICq,
Species (no. tested) 50/90% Range Susceptible dependent Resistant Species (no. tested) 50/90% Range Susceptible dependent Resistant MIC.yq0 in pg/ml (% susceptible)” 012 /ml , C tI’O IC&/IS MIC , 006 /ml , and C
. MATERIALS AND METHODS 90
Results: Rank order of Candida spp. occurrence was: C. All Candida spp. (1448) C. krusei (29) Species (no. tested)  North America Europe Latin America APAC :
albicans (53.2%), C. parapsilosis (16.4%) C glabrata (13.9%) _ _ _ _ Anidulafungin 0.03/1 0.002-4 99.0 - 1.0 Anidulafungin 0.06/0.5 0.03-2 100.0 ) 0.0 All Candida spp. (726) (429) (274) (19) Krusei (MIC90’ 0.5 ”g/ml)
o ’O ' _ ] ' ' o ’ Organism collection studied: A total of 1,448 Candida spp. Caspofungin 0.12/0.5 0.03->16 99.8 - 0.2 | O | | | Anidulafungin 0.03/2 (98.9) 0.03/1 (99.3) 0.03/1 (98.5)  0.015/0.5 (100.0) o Anidulaf . | . . C oS
C. tropicalis (10.8%), C. krusei (2.0%) and other Candida spp. (predominantly from bloodstream infections), 61 Aspergillus Amphotericin B 0.5/1 <0.12-2 99.6 : 0.4 Caspoifungin 0571 0-25-4 966 ] >4 Caspofungin 012/0.5(99.7)  0.12/0.5(100.0)  012/0.5(99.6)  0.25/0.5 (100.0) nidularungin was less active against C. parapsilosis
(3.7%). C. albicans accounted for 51.9, 60.6, 46.0, and 42.1% _ _ _ ! 5-FC” <0.5/1 <0.5->64 95.9 (2.2) 1.9 Amphotericin B 1/1 0.25-2 931 - 6.9 Amphotericin B 0.5/1 (99.9) 0.5/1 (99.5) 1/1 (98.9) 0.5/1 (100.0) (|\/||C 2 Lg /m|)_
of candidal infections in North America. Eurone. Latin America spp. (respiratory tract infections), and 33 C. neoformans were Fluconazole <0.5/8 <0.5->64 93.4 4.7 1.9 5-FC® 16/16 4-32 3.4 (93.2) 3.4 5-FC® <0.5/<0.5(95.7)  <0.5/<0.5(95.3)  <0.5/<0.5(971)  <0.5/2 (100.0) £l
and Asia-Pacific, respectively. C. albicans, C pgl,abrata and C submitted from participating medical centers in North America raconazole 00505 00es 618 06 118 luconazale wes o > e oomre 0061 wooen co0s0es  <ooen * There was no evidence of emerging anidulatungin
o ’ RS - N (761 strains), Europe (460 strains), Latin America (302 strains) Posaconazole <0.06/1 <0.06->8 : : : Ketoconazole 14 0.25-4 ' ' ' ltraconazole 0.06/1 (64.9) 0.06/1 (72.3) 0.06/0.5 (68.6)  0.06/0.5 (73.7) resistance among recent clinical isolates processed
tropicalis were all susceptible to anidulafungin and caspofungin . L . ] ltraconazole 0.5/1 0.25-52 0.0 79.3 20.7
and APAC (19 Stralns) to the Central monltorlng IabOratOry (JIV” Voriconazole <0.06/0.5 <0.06-8 98.3 0.8 0.9 Posaconazole <0.06/1 <0.06/1 <0.06/0.25 0.12/0.5
(100.0%); C. parapsilosis displayed resistance to anidulafungin aboratories, North Liberty, lowa, USA) for testing. Confirmation of C. albicans (771) Posaconazole 0.5/1 <0.06-1 - - - Voriconazole® <0.06/0.25 (97.9)  <0.06/0.25 (98.4) <0.06/<0.06 (99.3) <0.06/0.25 (100.0) by reference CLSI methods.
(4.6%) and C. krusei to caspofungin (3.4%). Anidulafungin _ T ’ = I Anidulafungin 0.015/0.06 0.002-1 100.0 - 0.0 Voriconazole 0.25/1 012-2 93 1 6.9 0.0 C. albicans (377) (260) (126) (8)
. . identification was performed using standard biochemical methods Caspofungin 0.12/0.25 0.03-1 100.0 - 0.0 Anidulafungin 0.015/0.06 (100.0)  0.015/0.06 (100.0) 0.015/0.06 (100.0) NC®
(MICs,, 0.03 pg/ml) was four-fold more active than caspofungin and use of the Vitek identification system (Hazelwood, Missouri Amphotericin B 0.5/1 <0121 100.0 ; 0.0 C. lusitaniae (14) Caspofungin 012/0.25 (100.0)  0.12/0.25 (100.0)  0.12/0.25 (100.0) NC
against Candida spp. overall (highest MIC values, 4 and >16 USA) ! ! ;lii’ o <§g-/5</35 S<0(-)55-_>1%4 ;’;3 (8-2 gg Anidulafungin 0.25/0.5 0.12-0.5 100.0 : 0.0 g\_rggfote”c‘” 2 <g§//<10“5082)8) <(§’§//<10(150(%§)8) <§'55//<10(130(0§g)2) Eg SELECTED REFERENCES
ug/ml, respectively). Voriconazole was among the most active ' e o " ; ; Caspofungin 0.5/0.5 0.25-1 100.0 . 0.0 =050 003 =957=0.5 B == 00
- | | Ketoconazole <0.06/<0.06  <0.06-1 Amphotericin B 0.5/05 01905 1000 _ 00 Fluconazole <0.5/<0.5 (99.5)  <0.5/<0.5 (100.0)  <0.5/<0.5(100.0) NC . Giinical and Laboratory Standards Institute (2008). Reference method for broth
azoles (MICy,, 0.5 vs 1, 0.5 and 8 pg/ml for posaconazole, susceptibility test methods: All strains were tested by the ltraconazole 0.03/0.06 <0.015-1 97.7 2.0 0.3 . e o 000 00 oo Ketoconazole <0.06/<0.06 <0.06/<0.06 <0.06/<0.06 NC e Peebabissshuesiatrheing et
- - - : - . - Posaconazole <0.06/0.12 <0.06-1 . i . : =0.5/<0. =0. - - - ltraconazole 0.03/012 (97.3)  0.03/0.06 (98.)  0.03/0.12 (97.6) NC ilution antifungal susceptibility testing of filamentous fungi: Approved standard,
traconazole and fluconazole, respectively) against Canadida reterence broth microdilution methods for yeasts and filamentous Voriconazole <0.06/<0.06  <0.06-0.25 100.0 0.0 0.0 Fluconazole <0.5/1 <0.5-32 92.9 74 0.0 Posaconazole <0.06/0.12 <0.06/<0.06 <0.06/0.12 NC 2nd ed. M38-A2. CLSI Wayne, PA, USA.
spp., and inhibited most C. krusei (93.1% susceptible). Agents fungi as recommended by the CLSI M27-A3 and M38-A2 C. parapsilosis (238) Ketoconazole <0.06/012  <0.06-0.25 - Voriconazole® <0.06/<0.06 (100.0) <0.06/<0.06 (100.0) <0.06/<0.06 (100.0) NC 2. Clinical and Laboratory Standards Institute (2008). Reference method for broth
most active (MICq,, pg/ml) against Aspergillus spp. included approved standards [2008] using MOPS-buffered RPMI 1640 Anidulafungin 2/2 0.03-4 95.4 - 4.6 ltraconazole 012/05 0.03-1 64.3 08 6 21 C. parapsilosis (122) (53) (60) (3) dilution antifungal susceptibility testing of yeasts; approved standard-third edition.
. . . Caspofungi 0.5/1 0.06-4 99.6 - 0.4 Anidulafungi 2/2 (93.4 2/2 (94.3 1/2 (98.3 NC _
anidulafungin (0.008), caspofungin (0.12), posaconazole (0.5) medium. Agents routinely tested included: anidulafungin photeric : : Posaconazole =0.06/0.12 <0.06-0.25 aspofungin ey 100, 100, Approved document MEA3. GLSI Wayne, PA, USA
: Amphotericin B 1/1 0.25-1 99.6 0.4 Caspofungin 0.5/1 (99.2) 0.5/1 (100.0) 0.5/1 (100.0) NC 3 Clinical and Lab Standards Institute (2008). Ref bod for broth
and itraconazole = voriconazole = amphotericin B (1) funain, 5-fl tosine, fl le. it | 5-FC <05/<0.5  <0.5->64 98.7 0.0 1.3 Voriconazole SOESUNY SUlie 1000 0.0 0.0 Amphotericin B 1/1 (100.0) 1/1 (100.0) 1/1 (100.0) NC - Clinical and Laboratory Standards Institute (2008). Reference method for brot
= = amp ' casporungin, o-Tluorocytosine, riuconazole, itraconazole, e B 5 o6 " 0 i 0505 ('99 D <05/<05 (1'00 0 <0505 (‘96 . e dilution antifungal susceptibility testing of yeasts; Third informational supplement.
Conclusions: Anidulafungin displayed broad activity against ketoconazole, voriconazole, posaconazole and amphotericin B. <etoconazole 01205 0064 ) : L Candida spp. other (37) / d Fluconazole 14©59  1/2(1000)  14(950) NC M27-53. CLSI Wayne, PA, USA.

- : : : Interpretive criteria used for yeasts when testing fluconazole, ltraconazole 0.25/0.5 <0.015-2 40.8 571 2.1 Anidulatungin 0.06/2 0.015-4 91.9 - 8.1 Ketoconazole 0.12/0.5 0.12/0.25 0.12/0.5 NC 4.  Espinel-Ingroff A, Fothergill A, Ghannoum MA, Manavathu E, Ostrosky-Zeichner
C?nd’da spp. and Aspergillus spp. from .four 9909raph|(.3 regions | P I _ I ﬂy _ fg , J Posaconazole 0.12/0.25 <0.06-1 _ i i Caspofungin 0.5/1 0.06->16 97.3 27 ltraconazole 0.25/0.5 (43.4)  0.25/0.25 (43.4)  0.25/0.5 (30.0) NC L, Pfaller MA, Rinaldi MG, Schell WA, Walsh TJ (2007). Quality Control and
with results largely unchanged from earlier (2003) surveillance. 'traconazole, voriconazole, flucytosine, casporungin an Voriconazole <0.06/012  <0.06-2 99.6 0.4 0.0 Amphotericin B T P e 5 Posaconazole 0.12/0.25 0.12/0.25 0.12/0.25 NG Reference Guidelines for CLSI Broth Microdilution Method (M38-A Document) for

anidulafungin were those of CLSI [M27-S3, 2008]; interpretive C. glabrata (202) 5_FCP L s 15 5 x Voriconazole® <0.06/0.12 (100.0) <0.06/<0.06(100.0) <0.06/0.12 (98.3) NG Susceptibility Testing of Anidulafungin against Molds. J Clin Microbiol 45: 2180-
breakpoints for moulds have not been established. A susceptible Anidulafungin 0.015/012 00157 100.0 ' 0.0 Fluconazole 2/16 <0.5-64 89.2 5.4 5.4 C. glabrata (133) (57) (1) ) 2182,
breaknoint of <1 1ml was used with amphotericin B for Caspofunglglln 0.25/0.25 0.06-2 100.0 - 0.0 otoconarole 015/1 0,060 ] ] ] Anldulafungln 0.06/0.12 (100.0) 0.06/0.12 (100.0) 0.06/0.12 (100.0) NC 5. Jones RN, Kirby JT, Messer SA, Sheehan DJ (2007). Development of
INTRODUCTION P <1 Hg P Amphotericin B 1/1 <0.12-1 100.0 - 0.0 = Caspofungm 0.12/0.25 (100.0)  0.25/0.25 (100.0)  0.25/0.5 (100.0) NC anidulafungin for disk diffusion susceptibility testing against Candida spp. Diagn
comparative purposes (Diagn. Microbiol. Infect. Dis. 2004; 48:101). 5-FC’ <0508 — oo (0.0 0 traconazole 0-:25/2 <0.015-2 518 16.0 102 ATIINSEIED 2 Vil (o) Vi (o) Wi (o) A Microbiol Infect Dis 58: 371-374
Qualit rof strai iiood included C Iosi ATE)C Fluconazole 8/64 <0.5->64 74.3 15.3 10.4 Posaconazole 0.25/1 <0.06-1 i i i 5-FC® <0.5/<0.5 (100.0)  <0.5/<0.5 (100.0)  <0.5/<0.5 (100.0) NC N A Kby T S ) HS. TR N 0041 it o
Anidulafungin, a fungicidal echinocandin-class antifungal agent, uality controf strains utliized included L. parapsiiosis (etoconazol " 0068 N, o o Voriconazole <0.06/05  <0.06-2 97.3 27 0.0 (luconazole ¥oee (11 16189 Y109 - - I?)S;\Sgei’:udir;al e Zrog}a;rrfj o a(nidm;fur:g% {233;’ o
. .. . 1 raconazoie > <VU. -> . . . etoconazolie . -
was approved by the United States Food and Drug Administration 22019 and C. krusei ATCC 6258 [CLSI, 2008]. Posaconazole 1/ <0.06->8 _ ) ) C. neoformans (33) ltraconazole 1/>2 (2.3) 1/>2 (5.3) 1/2 (9) NG Antimicrob Chemother 54: 1051-10586.
(USA-FDA) in 2006 for the treatment of invasive candidiasis and Voriconazole 0.25/1 <0.06-8 90.1 3.5 6.4 o 230/532 8530 i i i Posaconazole 1/4 1/4 0.5/1 NC 7. Pfaller MA, Diekema DJ, Ostrosky-Zeichner L, Rex JH, Alexander BD, Andes
joins another approved echinocandin, caspofungin, for the same RESULTS o ropieals {50 / Caspofungin 16/16 4-16 : : : voriconazole D22 B D2 ER0 - 01285 809 e D, Brown SD, Chaturvedi V, Ghannoum MA, Knapp CC, Sheehan DJ, Walsh
C . . . Anidulatungin 0.03/0.06 0.008-0.5 100.0 - 0.0 . C. tropicalis (53) (36) (62) (6) TJ (2008). Correlation of MIC with outcome for Candida species tested against
indication. Micafungin was approved in 2005 for the treatment of , Caspofungin 0.12/0.5 0.06-2 100.0 i 0.0 Amphotericin B 0.25/0.25 <0.12-0.5 - - - Anidulafungin 0.03/0.06 (100.0)  0.03/0.6 (100.0)  0.03/0.06 (100.0) NC . - - . - 29 -
o | | R e Rank order of Candida spp. occurrence was: C o 5. ECh 8 o1 _ caspofungin, anidulafungin, and micafungin: analysis and proposal for interpretive
esophageal candidiasis. All echinocandins act through inhibition ' S /;WF‘EQOW”C'” B . ;;1 . 30;2'54 82; o 12 ' ‘ ‘ iaspr?ffr‘?'_” i 0-112//10-515 0(2)0:-0) 0121§‘1)215() 820-0) 0-1?;?-59(5120-0) Eg MIC breakpoints. J Clin Microbiol 46: 2620-2629.
of synthesis of 1,3-B-D-glucan in the fungal cell wall and appear albicans (53.2%), C. parapsilosis (16.4%) C. glabrata e oes | o | Fluconazole e 95 ' e e o o e 8. Pfaller MA, Diekema DJ, Gibbs DL, Newell VA, Ng KP, Colombo A, Finquelievich
y ; g 9 PP Fluconazole <0.5/1 <0.5-32 99.4 0.6 0.0 K etoconarole NS G ] 5-FC <0.5/<0.5(96.2)  <0.5/<0.5(91.7)  <0.5/<0.5 (95.2) NC _ A |
to provide good clinical efficacy along with minimal toxicity in (13.9%), C. tropicalis (10.8%), C. krusei (2.0%) and Ketoconazole <0.06/0.12  <0.06-8 - - - PN JUN Fluconazole <0.5/1(100.0) <0.5/1(97.2)  <0.5/<0.5(100.0) NC J, Bamnes R, Wadula J (2008). Geographic and temporal trends In isolation and
. T . " , ltraconazole 0.12/0.5 0.03->2 65.6 30.6 3.8 traconazole wieias =itz Ketoconazole <0.06/0.25 <0.06/0.12 <0.06/0.12 NC antifungal susceptibility of Candida parapsilosis: a global assessment from the
the treatment of serious candidal infections. The addition of new other Candida spp. (3.7%). Posaconazole 012/0.95 <0.06->8 _ _ ) Posaconazole <0.06/012  <0.06-0.5 ltraconazole 0.12/0.5 (62.3) 0.12/0.5 (72.2) 0.12/0.5 (66.1) NC ARTEMIS DISK Antifungal Surveillance Program, 2001 to 2005. J Clin Microbiol
antifungal agents comes at a critical time, when fungal infections _ Voriconazole <0.06/<0.06  <0.06-0.5 98 1 0.6 1.3 Voriconazole <0.06/0.12 <0.06-0.5 Posaconazole 0.12/0.25 <0.06/0.25 0.12/0.25 NC 46: 842-849.
are increaSing due tO advanced therapies for malignanCieS and ® C. alblcanS aCCOU nted fOr 51 .9, 606, 460, and 421 % a. lIireail((po.in;t criteria are those of the CLSI [2008]; when testing amphotericin B, a susceptible breakpoint of <1 yg/ml was used (Diagn. Microbiol. Infect. Dis. 2004; 48:101); number in parenthesis = % intermediate [CLSI, 2008]; - = no established Voriconazole® <0.06/<0.06 (100.0) <0.06/<0.06 (100.0) <0.06/<0.06 (100.0) NC 0. Pfaller |\/|A, Boyken L, Hollis RJ, Kroeger J, Messer SA, Tendolkar S, Diekema DJ
. . . . . . ‘ . ‘ . rea ?om - | a. Breakpoint qriteria are thQSe of the C.LSI [2008]; when testing amphotericin B, a susceptible breakpoint of <1 pg/ml (2008). In vitro susceptibility of invasive isolates of Candida spp. to anidulafungin
b. 5-FC = 5-Flucytosine. was use lagn. Microbiol. Infect. Dis. ; 48: : ’
ImmunOsup.preSSIVe dISOrderS’ and reSIStance among yeaSt Of Candldal |nfeCt|OnS IN North Amerlca’ Europe’ Latln c. Includes: .C. deliniensis (7), C. famata (6), C. gqi//iermorzdii (9), C. kefyr (5), C. pelliculosa (4) and one strain each of C. inconspicua, C. intermedia, C. lipolytica and C. sake; plus two unspecified isolates. b. 5-FC = 5d_|£[|zcgtosl?f]e_ ol Inf .t 0is. 2004 48.101). | Caspofungin, and micafungin: SiX years of global surveillance. J Clin Microbiol 46:
pathogens is being increasingly documented. America and APAC, respectively. c._Three resistant (MIC, 4 ugimi strains of C. guilirmondi . NG= ot calculated, no results given for categorles with <10 lsolates 150-156.




