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Introduction » Categorical agreement between posaconazole and the other azoles tested Table 1 Antimicrobial activity of Table 3 Activity of azole agents against Aspergillus fumigatus by geographic region

| | | | | | agalnSt A. fumlgatUS ranged from 98.2—-98.7%. posaconazole and comparator agents

* The epidemiology of invasive filamentous fungal disease has changed » Posaconazole (MICsg90, 0.5/0.5 mg/L) exhibited similar activity to tested against Aspergillus spp. isolates Antifungal agent MIC50/MICg0 (FNWT)a MIC50/MICe0 (FNWT)z MIC50/MICgo (FNWT)z MICs0/MICg0 (YNWT)2
In recent years. Althoygh Asperglllu§ fum/g_atus Is the most frequent voriconazole (MICsg 90, 0.5/1 mg/L) and itraconazole (MICso90, 0.5/1 mg/L) using the CLSI method Posaconazole 0.25/0.5 2.0P 0.25/0.5 2.8 0.25/0.5 0.6b 0.25/0.5 1.6
pathogen worldwide, infections are increasingly due to Mucorales, against Aspergillus section Flavi and other Aspergillus groups (Table 1). ltraconazole 1/1 1.2 0.5/1 3.4 0.5/1 0.6 0.5/1 0.0
Fusarium, Scedosporium species, and non-fumigatus species of _ o | _ Voriconazole 0.5/0.5 0.3 0.5/0.5 2.4 0.5/0.5 0.6 0.5/0.5 0.0

: * Most (>95%) of the Aspergillus species isolates tested were wild-type (WT) NWT, non-wildtype
Aspergillus. to all azoles and echinocandins (Table 1) A. fumigatus (n=1,483) + ECY crteria published n CLS M59 (2020)

» These emergent fungal pathogens have different susceptibility patterns | | | | | Posaconazole 025 | 05 | 97.9v | 2.1b » Based on the ECV (at 97.5%) calculated for this study.
that may affect clinical practices. ’ é;?iggga?riézilﬁéegiggr/‘i.n]tc uzgafgsh;[gereraifnzf (q_gg;;vg?type (NWT) strains Itraconazole 0.5 1 08.2 1.8

» Posaconazole is a broad-spectrum triazole antifungal that exhibits potent JEOIIEaPTIETES | | Voriconazole 05 | 0.5 1 990 | 1.0 Table 4 Summary of CYP alterations detected among non-wildtype Aspergillus spp. isolates
antifungal activity against a variety of yeasts and moulds — The frequency of azole NWT strains of A. fumigatus from Europe ga.sdp?ﬂ;ng'r.] 8'812 8'82 100.0°) 0.0

| increased steadily from 2010 to 2018. nidulatungin - - :

« Posaconazole is approved by US-FDA for prophylaxis of invasive 7 | Micafungin <0.008 | 0.015 , _ Posaconazole ltraconazole Voriconazole CYPS1A CYP51B
Aspergillus and Candida infections and for treatment of oropharyngeal — The_re was no consistent tre_nd for. an increased frequency of NW'T Amphotericin B 1 2 99 1 0.9 Aspergillus flavus species complex 3 NA (2); APAC (1) 0.5-1 2-8 1-2 WT WT
candidiasis, including those infections refractory to itraconazole and/or strains from other geographic regions. A. section Flavi (n=212) QSper g’.Z“S ]’:“m’.ga:"’s 1 EG‘ 01'5 28 8'2 F'Aéagl w$

’ >
fluconazole. » Among the 27 azole-NWT A. fumigatus strains, 18 (66.7%) displayed Eosaconazlo'e 8-2 01-5 gg-g (2).;1 Azﬁggﬁuﬁ fzz:’thzg 1 NA 0.5 5 1 FAGY M172V. E427K WT

- We evaluated the in vitro activities of posaconazole and comparator mutations in the cyp57A that encoded the sterol 14a-demethylase, which is yiliviind 0: 1 | 1000 | 00 Aspergillus fumigatus 1 EU 0.5 2 1 F46Y,M172V,N248T.D255E, E427K WT
antifungal agents against 2,554 isolates of filamentous fungi, including the target of the azoles (Table 4). Caspofungin 0.015 | 0.03 | 100.0 | 0.0 Aspergillus fumigatus 3 NA 0.5-1 2 0.5-1 1242V WT
2,100 Aspergillus species and 454 non-Aspergillus moulds (98 Fusarium, — Most of these isolates were from European countries; additionally, Anidulafungin <0.008 | 0.015 Aspergillus fumigatus 11 EU 0.5-4 4->8 1->8 L98H, TR34 WT
81 Mucorales, and 76 Scedosporium species isolates) collected worldwide 8 isolates came from 1 Italian hospital. Micafungin 0.015 | 0.03 Aspergillus fumigatus 1 NA 0.5 2 2 WT Q421
from clinically significant infections from 2010 to 2018 - - L - - Amphotericin B 2 2 1100.0 | 0.0 Aspergillus fumigatus 8 NA (3); EU (4); APAC (1) 0.25-4 28 0.5-8 w WT

. * The azoles and echinocandins showed poor activity against Fusarium and A. section Nigri (n=207) Aspergillus niger species complex 1 EU 1 8 4 K77Q WT
Scedosporium species (Table 2). Posaconazole 0.5 1 100.0 | 0.0
_  Posaconazole (MICsg90, 1/2 mg/L) and amphotericin B (MICsq,90, 1/2 mg/L) ltraconazole 1 2 98.5 | 1.5 Ack led ¢
Materials and Methods were the most active agents against the Mucorales isolates (Table 2). \éO”CO?aZO_'e ) 315 0%) . 19090-50 8-8 cKknowiedgements
aspofungin . . . . | | |

* A total of 2,554 non-duplicate fungal isolates were collected prospectively Anidulafungin =0.008 | 0.015 Fund_ln_g for this research was prowc!ed by Merck Sharp & Dohme_ Corp., a
e o T rcks ks Conclus e ol P e o e ot L 8 ek et

. - - S e onciusions . . | | : : C e : : |
Onlg lgflates detefrfn]lnetd to be SIS_Jnlfllen(tj by tlﬁcal criteria as the reported A. section Terrei (n=91) Figure 2 Organism distribution by region and specimen type decisions in the collection, analysis, or interpretation of the data.
probabie cause of Infection were Inciuded in the program. » Posaconazole exhibited excellent activity against most species of EosaCO”aZIO'e 00'255 01'5 188'8 8'8

» Isolates were submitted to matrix-assisted laser desorption ionization-time Aspergillus and was comparable to itraconazole and voriconazole. raronazow ' | '
of flight mass spectrometry (MALDI-TOF MS) using the MALDI Biotyper Voriconazole 05 | 0.5 | 100.0 1 0.0 References

9 pectrometry using ypP » Most Aspergillus species remain susceptible to triazoles. Although Caspofungin 0.015 | 0.03 | 989 | 1.1 Latin America (6/145) -,
(Bruker Daltonics, Billerica, Massachusetts, USA). there was no evidence for an increasing frequency of NWT strains Anidulafungin 0.015 | 0.03 Intra-abdominal infections (2) 0.1% Araujo, R., Oliveira, M., Amorim, A., & Sampaio-Maia, B. (2015).

* Isolates that were not identified by proteomic methods were identified among A. fumigatus isolates from North America, Latin America, or Micatungin- =0.008 | 0.015 Urinary tract infections (3) 0.1% | (4%)h1%r_§% Unpredictable susceptibility of emerging clinical moulds to tri-azoles: review
using previously described sequencing-based methods. the Asia-Pacific region, we confirm an increase in the rate of NWT : Q;TP'_‘OFG”C'? E - M29 - >2 Bloodstream infections (82) 3.2% ¢ of the literature and upcoming challenges for mould identification. Eur J

» Susceptibility testing was performed for posaconazole, itraconazole, strains to all 3 triazoles among isolates from Europe. + Based on the ECV calculated for this study _ S ard ekin structure nfecfions —< Clin Microbiol Infect Dis, 34: 1289-1301.
voriconazole, caspofungin, anidulafungin, micafungin, and amphotericin B « Most of the azole-NWT strains of A. fumigatus displayed CYP51A O 39 11 Ane S STHEITE IeEtons Pfaller MA, Rhomberg PR, Wiederhold NP, et al. In Vitro Activity of
according to the CLSI M38 document (2018). alterations. ) Pqe:{modniati_n t Isavuconazole against Opportunistic Fungal Pathogens from Two

ospitalize atients . S

 CLSI epidemiological cutoff value (ECV) interpretive criteria were applied  Azoles and echinocandins have limited activity against Fusarium and P .852) 71 7% g%’fg'gg% (I?)ef%rfzngg I{gboratorles. Antimicrob Agents Chemother.
(M39, 2020). Scedosporium species. o _ o ; e -18.

- - : Table 2 Antimicrobial activity of Noxafil® (posaconazole) package insert. Available at https://www.access
Since ECVS for posaconazole are not avallable for A. fumigatus and the posaconazole and comparator agents data.fda.gov/drugsatfda_docs/label/2015/022003s018s5020,0205053s002s
CLSI method, we calculated the ECVs based on this isolate collection _ _ 004.0205596<0010031bl odf
for posaconazole, itraconazole, and voriconazole. Calculations were tested against moul.d Isolates other than (No.of siteaNo. of saates) o SULTS P |
performed according to the CLSI M57 document (2016). Aspergillus spp. using the CLSI method Clinical and Labo_ratory Standarc.ls_llnstltut.e (2017.). M61EdTE. Pgﬁqrmance

. . standards for antifungal susceptibility testing of filamentous fungi, first

* Quality control (QC) was performed as recommended by CLSI using the _ edition. Wayne, PA: CLSI
following strains: Candida parapsilosis ATCC 22019, Candida krusei ATCC Fusarium solani species complex (n=49) CI'n'cai nd Lai)ora.tor S’;an dards Institute (2018). M38Ed3. Reference
6298, Aspergillus flavus ATCC 204304, and Aspergillus fumigatus ATCC Posaconazole p p >8 >8 mlet;md for broth dilutign antifungal su;c?e tibilit téstin of ﬁ'lamentous
MYA-3626. Figure 1 Distribution of main species and organism groups of ltraconazole 8 8 fungi, third edition. Wayne, PA: gLSI PUDIEY 9

. Isolat.es displaying _eChinocandin MIC>ECy were sequenced for cyp51 mould isolates collected from 2010-2018 \ézrslgz?fﬁgils >84 :2 Clinical and Laboratory Standards Institute (2020). M59Ed3.
mutations by the MiSeq Sequencer (lllumina) . o Anidulafunain >4 >4 Epidemiological cutoff values for antifungal susceptibility testing, second

: : Aspergillus section Nidulantes (44) g ) ] ] ] ) . . s .
* Each sample was assembled using a reference-guided assembly Aspergillus section Versicolores (27) Micafungin >4 >4 Figure 3 MIC distribution of posaconazole, itraconazole, and voriconazole against edition. Wayne, PA: CLSI.
e e N 188 s U5 s e A5P"9105 Tumgatus soltes collected rom 2010-2018 and proposed ECV | Gl st sbratry St P o) WTEd s
- ucorales \n= and Procequres ror the Development of cpidemiological Cutoir Values 1or
: : . Posaconazole 1 2 ; ihili ; ; it :
Asporgillus section Flavi (212) \L Aspergillus section Nigri (207) | e , . 1,000 Antifungal Susce.pt/b/llty Testing, First edition. Wayne, PA: CLSI. |
A Aspergillus section Terrei (91) . 900 | | M Posaconazole Dudakova A, Spiess B, Tangwattanachuleeporn M, Sasse C, Buchheidt
Voriconazole >3 >3 Voriconazole . ’ ’ ’ P
Results EsErn @ Caspofungin >4 >4 800 | | mmm Itraconazole D, Weig M, Gross U and Bader O. Molecular tools for the detection and
(98) PP Anidulafungin >4 >4 200 | | - = - ECV at 95.0% (mglL) dedu.ction qf Aque an_tifungal drug resistance phenotypes in Aspergillus

» Organism group and distribution per geographic origin and specimen type —— Micafungin >4 >4 8 ol EOv at 97.5% EmQB species. Clin. Microbiol. Rev. 30: 1065-1091: 2017.

are shown in Figures 1 and 2, respectively. “C"ra(‘;f Jroup Amphotericin B 1 2 5 —ELValRuhmg
- - i (= 2 500 -

* Posaconazole (MICs5q/90, 0.25/0.5 mg/L) showed comparable activity Scedosporium spp. Sggggzggggglveap lospermurmys. bo};d” (n=65) 5 S 400 Con_tact Informatlo_n.
to itraconazole (MICsp90, 0.5/1 mg/L) and voriconazole (MICsg/q0, (76) ltraconazole 9 3 2 Mariana Castanheira, PhD
0.5/0.5 mg/L) against A. fumigatus (Table 1). _ _ Voriconazole 05 1 300 JMI Laboratories

. . . . RIS TGRS - 200 345 Beaver Kreek Centre, Suite A
C f 2 >4
* The posaconazole ECV generated using A. fumigatus isolates from this (1,483) Other moulds asporungin -
collection at 97.5% was 0.5 mg/L (Figure 3) (199) Anidulafungin 4 4 100 | North Liberty, 1A 52517
. .0 Mg g : Micafungin 05 >4 L o | () - o ] o a2 0 Phone: (319) 665-3370 |
— ECV values calculated at 95%, 97.5%, and 99% for posaconazole, Amphotericin B 2 >2 0.03 0.06 0.12 0.25 0.5 1 2 4 8 >8 Fax: (319) 665-3371 https://bit.ly
itraconazole, and voriconazole are displayed in Figure 3. 2 Clinical breakpoint criteria or ECV interpretation unavailable. MIC (mglL) Email: mariana-castanheira@jmilabs.com [2FpRF75
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