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ABSTRACT INTRODUCTION Antifungal susceptibility testing. All isolates were tested for in vitro Table 1. In vitro susceptibilities of Aspergillus spp. to anidulafungin, voriconazole and selected comparators as determined by CLSI and CONCLUSIONS
| | | | | susceptibility to anidulafungin, voriconazole and comparators using EUCAST broth microdilution methods.

Background: Resistance (R) of Aspergillus spp. (ASP) to The introduction of mould-active antifungal agents of the triazole the CLSI and EUCAST BMD methods. CLSI BMD testing was No. of isolates at MIC/MEC (ug/mi) e These results confirm the high level of concordance between
| | | (itraconazole, posaconazole, voriconazole) and echinocandin performed as outlined in document M38-A2 (CLSI, 2008) by using Species (no. tested) Antifungal agent Testmethod 0008 0.015 003 006 012 025 05 1 02 ~8 Y%EA the MIC results produced by both reference BMD methods
itraconazole (ITR) and other azoles is a growing concern .(anldulafungln, cagpofungln, mlcafur]gln) Clggses has c!ramatlcally RPMI .164() medium with40.2% gluc?se, round—bo’.ctom milcrodilution A. flavus (20) Anidulafungin EUCAST 19 100.0 for the triazoles and Aspergillus spp.; and demonstrate for
that merits monitoring by standardized susceptibility testing. increased the options for prophylaxis, empirical and directed trays, inocula of 0.4 X 10" to 5 X 10" CFU/ml, and incubation at 35°C S El?(ID_AS\IST 20 . o 000 the first time that both CLSI and EUCAST methods generate

o | therapy for the prevention and treatment of invasive asperqgillosis for 48-hours. MIC values for the triazoles were determined visually aspotingin o 1 - ) - comparable MEC values for anidulafungin and caspofungin
We used Clinical and Laboratory Standards Institute (CLSI) (IA). Although resistance to these agents among clinical isolates as the lowest concentration of drug that caused complete inhibition traconarole CUGAST . 3 100.0 against Aspergillus spp
broth microdilution (BMD) and the European Committee for of Aspergillus is considered to be uncommon, both emergence of growth (first clear well) relative to that of the growth control. MEC CLSI 7 13 '

of resistance and breakthrough infections have been reported values for anidulafungin, and caspofungin were determined as Posaconazole EUCAST 2 17 1 100.0 e Wh .

M i il i _ _ | _ _ , CLS ereas cross-resistance was apparent between
Antimicrobial Susceptibility Testing (EUCAST) method to test ASP, increasingly among patients with long-term exposure to these described previously and by CLSI (2008). S " Cl)_AIS ) 1 116 132 7 . traconasole, posaconazole. and voriconasole, different
including amphotericin B (AMB)- and azole-R strains. agents. These observations have prompted a call for an expandea EUCAST BMD testing was performed exactly as detailed by . | | LS| A L mechanisms of action represented by amphotericin B and the

_ search for new antitungal agents with novel mechanisms of action EUCAST by using RPMI 1640 medium with 2.0% glucose, flat- P HUIEEHYS (22 Anidulafungin E‘é(ig?T ]Z 100.0 echinocandins resulted in activity of these antifungal agents
Methods: CLSI and EUCAST methods were used to test 78 ASP as well as an expanded role for antifungal susceptibility testing of bottom microdilution trays, inocula of 2 X 10°to 5 X 10° CFU/ Gaspofungin CUCAST . 5 ) 100.0 against this subset of Aspergillus spp. isolates that are of
(20 A. flavus [AFL], 22 A. fumigatus [AFM], 13 A. niger [ANG] and Aspergillus spp. ml, and incubation at 35°C. MICs (triazoles) and MECs (E1210, CLSI 4 17 1 great clinical concern.

23 A. terreus [ATRY]), including 15 AMB-R (MIC, =2 ug/mi) ATR Currently, there are two independent reference standards for broth echinocandins) were determined after 48-h as described above and ltraconazole E%(iglsT 2 113 ) ; 100.0 | | | |

| microdilution (BMD) susceptibility testing of antifungal agents by both CLSI and EUCAST. Posaconazole EUCAST 13 1 2 5 1 * Anidulatungin and caspofungin demonstrated excellent in
strains and 10 ITR-R (MIC, =4 ug/ml) AFM (7), ANG (2) and ATR (1). against Aspergillus spp.: the Clinical and Laboratory Standards Quality control was ensured by testing the following strains S E t%ils i 513 172 i 1 . yltro potency and §pectrum .of act|IV|ty against contemporary
Comparators included caspofungin (CSF), ITR, and posaconazole Institute (CLSI) and the European Committee for Antimicrobial recommended by CLSI (2008) and by EUCAST: C. parapsilosis ATCC CLS| 4 10 3 4 1 | |s.olates of As,oer g/llus. SPp., including both polye.ng—.and |

| | | | Susceptibility Testing (EUCAST) methods. Given the important 22019, C. krusei ATCC 6258, and A. flavus ATCC 204304. R A oast . 00 inazole-resistant strains. These compounds exhibit Impressive
(PSC). All isolates were read visually after 48-h incubation. For . . . > 2 £ ' activity against both wild-type and antifungal-resistant strains

role that both methods currently play in antifungal resistance . . . CLSI 12 1
- - - - i Analysis. The MIC/MEC results for each antifungal agent obtainea Caspofungi EUCAST 13 100.0 of Aspergillus. Further evaluation of this antifungal class
ANF and CSF the minimum effective concentration (MEC) was surveillance and regulatory approval, it is important to demonstrate : aspofungin | pergillus. g
N | = with the EUCAST method were compared to those of the CLSI BMD CLSI 4 9 against Aspergillus is warranted.
determined as described by CLSI (M38-A2). For ITR, PSC, and the com.parabmty of the results in the pre-clinical development of method. High off-scale MIC/MEC results were converted to the next ltraconazole EUCAST 1 3 6 3 100.0
VRC an MIC endoaint of o N oy new antitungal agents. In the present study, we have used a panel highest concentration and low off-scale MIC/MEC results were left o e , ) .00 000
an enapoint of compiete growin innibition was usea 1or of Aspergillus spp. isolates selected to represent both polyene- and unchanged. Discrepancies of more than + two log, dilutions among La) 1 . ) '
both methods. triazole-resistant strains to examine the activity of anidulafungin, MIC results were used to calculate the essential agreement (EA) Voriconazole EUCAST 4 5 4 100.0 SELECTED REFERENCES
voriconazole and comparator agents as determined by both CLSI between the two methods. CLSI 4 5 4 | |
Results: CLSI and EUCAST methods were highly concordant for and EUCAST BMD methods. A. terreus (23) Anidulafungin FUCAST 20 100.0 ' @Ir;r;f]re“rz V“CSéM\f‘e"r”v\fje‘i’j“P'EE’ gg{gﬁ_”g‘;g;fg:;'ﬁﬁ aEZ’OFlgTe"s‘?;z/'rgf:n'\k\gﬁgiﬁds
ANF, VRC and all comparators. e casEr el agreement (EA; N MATER'ALS AN D M ETHODS RESU LTS Caspofungin EUCAST 1 18 4 100.0 g/gé%%tus during azole therapy associated with change in virulence. PLoS one 5:
> o il 0% for all | - " e All 78 isolates of Aspergillus spp. were inhibited by <0.015 pg/ml A EL?Cl)_AS\IST 2 125 i , 000 S |
0g, dilutions) was JLOIECE RSO LS ARIIDALL © exception Organisms. A total of 78 clinical isolates of Aspergillus spp. of anidulafungin as determined by the CLSI| and EUCAST BMD e : e : | 2 g"”;;a[').‘;‘”f Laf\’otr.?tory /S;a”da“i.sb'.;‘.ft'tT“tet.(200?/':{)”38'At2' R‘j!er e’?_cg Meﬂzjogﬁ.r
of PSC and ATR (EA = 91.3%). Both ANF and VRC were highly obtained from centers participating in the 2008-2009 SENTRY methods (Table 1). Posaconazole EUCAST 1 14 7 : 913 Woyne, PRC OLSLL o (e TSNS FEh S e
imi ' ' Y : CLSI 7 13 1 1 o '
active against all isolates. The MEC/MIC,, values (ug/ml) for ANF, and.ARTEI.\/IIS Antlmlcroblal Survglllgnce Programs were tested e (Caspofungin displayed the lowest MEC;,/MIC5, (ranging from Voriconazole EUCAST 11 11 1 100.0 3.  Cuenca-Estrella M, Arendrup MC, Chryssanthou E, Dannaoui E, Lass-Florl C,
| against anidulafungin, caspofungin, itraconazole, posaconazole and 0.06 to 0.12 ug/ml) values among comparator agents, followed CLS| 4 13 5 Sandven P, Velegraki A, Rodriguez-Tudela JL (2007). Multicentre determination of
CSF, ITR, PSC, and VRC, respectively, were as follows for each voriconazole. The collection included 20 isolates of A. flavus, 22 of by posaconazole (MIC,,, 0.5 ug/ml for all Aspergillus spp.) and q;JaIity contré)lfsltrains and fquality COﬂtI;:)| ranghesdfor ?nrt]ifu,zgall susclegtibility tSsl,ting
_ ' ' : - : of yeasts and filamentous fungi using the methods of the Antifungal Susceptibilit
species: AFL (<0.008, 0.12, 1, 1, 1), AFM (0.015, 0.12, >8, 1, 4), ANG A. ll‘um/ga.tus, 13 ?fA- niger, and 23 Of'f\- .ter I eUS-.The phenotypically voriconazole (MIC,,, 0.5 to 1 pg/ml for all Aspergillus spp.). P P . | d . - . . . Tesyting Subcommittee of the guropegan Committee on Antimicrogial Susceptibilitill
resistant isolates included 15 amphotericin B-resistant (MIC, =2 ug/ e The EA between the CLS! and EUCAST methods was 100.0% able 2. In vitro activity of anidulatungin, voriconazole and Table 3. In vitro activity of anidulafungin, voriconazole and Testing (AFST-EUCAST). Clin Microbiol Infect 13: 1018-1022.
(0.03, 0.12, 4, 1, 2), ATR (0.015, 0.12, 1, 0.5, 1). ANF was very active ml) isolates of A. terreus and 10 itraconazole-resistant (MIC, =4 ug/ . . _ L selected comparators against amphotericin B-resistant selected comparators against itraconazole-resistant | | -
- - - - - for anidulafungin and voriconazole across all four species Aspergillus terreus as determined by CLSI broth Aspergillus spp. as determined by CLSI broth 4. Espinel-ingroff A, Ganton &, Fothergill A, Johnson EM, Pelasz T, Ptaller MA, Rinaldl
against AMB-R strains of ATR (MEC range, 0.008-0.015 pg/mi) ml) isolates of A. fumigatus (7 isolates), A. niger (2 isolates), and (Table 1). The MEC values generated by the EUCAST method microdilution methods® crodiluti ' thods? MG, Turnidge JD (2010). Wild-type MIC distributions and epidemiological cutoff
| A. terreus (1 isolate). The isolates were obtained from a variety tended to be one log, dilution higher than those obtained by the u : : AR IO NUSIIOR - values for the triazoles and six Aspergillus spp. for the CLSI broth microdilution
and ITR-R strains of AFM (MEC range, 0.008-0.015 pg/ml), ANG of sources, including sputum, bronchoscopy, and tissue biopsy CLSI method. _— — _ II\D/IISCCJ;MEC (pg/r\r;gc’: - — MIC/MEC (ug/mi method (M38-A2 document). J Clin Microbiol 48: 3251-3257.
MEC, 0.008 pg/ml) and ATR (MEC, 0.008 ug/ml). VRC was active specimens; each represented an individual infectious episode. _ _ _ | _ - 5. EUCAST (2008). EUCAST Technical Note on the method for the determination of
( HO ) ( HO ) Tf] isolat r p” ted at individual stud it ndp nt t * The overal EA_‘ betwe_en EUCAST and CLSI results was 100.0% gjg j 82 00255 00255 8882 812 Species isolate # ' nSe vRC AMB ANF osF broth dilution minimum inhibitory concentrations of antifungal agents for conidia-
against AMB-R strains of ATR (MIC range of 0.25- >8 pg/mi) but € 1Solates were coflected at indivigual study sites and sent 1o for caspofungin and itraconazole and was 97.4% (76 of 78 o601 ) ' 0E p 0015 005 A. fumigatus 8686 ~8 ! > 1 0.015 0.12 forming moulds. Available at: http:/www.eucast.org/documents/technical notes/.
| | | | JMI Laboratories (North Liberty, lowa, USA) for identification and results) for posaconazole. 8693 5 0.5 0.5 0.015 0.95 caa7 >8 1 , 1 0015 01 Accessed: November 16, 2010.
showed cross-resistance with ITR against ITR-R strains of AFM susceptibility testing as described previously. All isolates were « Anidulafungin and caspofungin were the most active agents 8694 2 0.5 0.25 0.5 0.008 0.12 6. Plaller MA, Boyken L, Hollis R, Kroeger J, Messer S, Tendolkar S, Diekerma D
identified by standard microscopic morphology and were stored - . - - 8695 2 1 05 1 0.008 012 8688 >8 1 1 1 0008 012 2011). Comparison of the E Commi Antimicrobial S il
(MIC range, of 0.25-8 pg/mi). _ _ Lo against amphotericin B-resistant strains of A. terreus as 8696 2 0.25 0.25 0.25 0.008 0.12 (2011). Comparison of the European Committee on Antimicrobial Susceptibility
as spore suspensions in sterile distilled water at room temperature det ined by the CLS| thod (Table 2 8799 5 05 05 ’ 0.015 012 8689 >8 1 2 1 0.015 0.12 Testing (EUCAST) and the Clinical and Laboratory Standards Institute (CLSI) for
: N i until used in this investigation. Before testing, each isolate was o enines By Te method (Table 2). 8723 2 0.5 0.25 0.5 0.008 012 8690 8 2 8 1 0.008 0.12 testing ftraconazole, posaconazole, and voriconazole against Aspergilitis spp. ./ Ciin
Conclusions: ANF showed excellent activity against AMB- oulrured at loast tus - 0 ot = A e Anidulafungin was the most potent agent (MEC,, 0.015 pg/mi) e~ . e e 1 Ep— 045 g - - Microbiol In press.
and ITR-R strains of ASP. VRC was active aqaai subcuitured at ieast twice on potato aexirose agar( emel, Lenexa, followed bv casbofundain (MEC 0.25 /ml) osaconazole 8728 2 0.5 0.5 0.5 0.008 0.12 8737 4 1 2 1 0.015 0.12 - -
- ] gainst AMB-R ATR, Kansas, USA) to ensure viability and purit Y P g g0, V.20 g , P 879 ) 1 0E 0,008 015 /. Pfaller MA, Boyken L, Hollis RJ, Kroeger J, Messer SA, Tendolkar S, Diekema DJ
hut d trated - TR for [TR-R AFM ! y Y- (MICq, 0.5 pg/ml), itraconazole and voriconazole (MICy, 1 pg/ml), h s e - : R S 8737 >8 1 0.25 1 0.008 0.12 (2009)% In vitro Susoeptifbility of clinical isolates of Aspergillus spp. to agicéulafungin,
Ut ademonstrated Cross-resistance wi or = : : - : - ’ . | ' ' ' ' caspofungin, and micafungin: A head-to-head comparison using the CLSI M38-A2
Antlfungal agents. Reference powdgrs of anidulafungin, .Caspofungln, and amphotericin B (4 pg/ml). g;g; 2 045 025 >18 8.832 8:2 A i 3698 4 ’ 5 ’ 0.008 012 oroth microdilution method. J Clin Microbiol 47- 3303.3305.
In vitro susceptibility testing of ANF, VRC and other mould- itraconazole, posaconazole and voriconazole were obtained from e A similar rank order was noted with the itraconazole-resistant ' ' ' ' 301 4 ’ 5 0.5 0.008 012 . . .
their res eCtive manufaCturerS StOCk SOIUtiOnS were pre ared in . . : : : a. The minimum inhibitory concentrations (MIC) and minimum effective concentrations (MEC) were determined . . . 8. Rodriguez-Tudela JL, Alcazar-Fuoli L, Mellado E, Alastruey-lzquierdo A, Monzon A,
active antifungal agents may be accomplished by either CLSI or , P | o S Prep | isolates: anidulafungin (MEG,, 0.015 pg/ml) > caspofungin after 48-h incubation. A torrous 8731 . ) 8 ) 0008 049 Cuenca-Estrella M (2008). Epidemiological cutoffs and cross-resistance to azole
dimethyl sulfoxide and serial two-fold dilutions in RPMI 1640 medium (MEC,, 0.12 pg/ml) > amphotericin B (MICy, 1 pg/ml) > - The MICs for AMB {amphaterion B}, TR traconazole), PSC {posaconazole), and VRG foriconazole) wers read | ' | drugs in Aspergillus fumigatus. Antimicrob Agents Chemother 52: 2468-2472.
EUCAST BMD methods with Comparable results. (Slgma, St. Louis, Missouri, USA) buffered to pH7O with 0.165 M posaConaZOle (MICQO 2 Ug/ml) > vVoriconazole (I\/IICQO 8 pg/ml) > C. EESI\I/II;(OJSE;‘)W ANF (anidulafungin) and CSF (caspofungin) were read as described in CLSI document M38-A2 a. I\D/ITgn:L,OS;/Elr_MIC and MEC and all abbreviations as described in Table 2. Resistance to itraconazole defined as 9 Verweij PE, Howard SJ, Melchers WJ, Denning DW (2009). Azole-resistance in
morpnoline-propanesultonic acl utter (olgma) were made. Itraconazole 90. >0 HO/MI; lable o). Aspergillus: Proposed nomenclature and breakpoints. Drug Resist Updat 12: 141-147.
MOPS ( holi Ifoni id) buffer (Si ) d it le (MICy, >8 pg/ml; Table 3) -
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