P2047

. evotec
[

Kirsty.Skinner@evotec.com

Time-Kill Kinetics and Post-Antibiotic Effect of Cadazolid against Clostridium difficile
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INTRODUCTION

Table 2. Log,, CFU/mL reduction values for key time points and antibiotic concentrations against

4 C. difficile isolates
CFU/mL log,, reduction at 24 h | CFU/mL log,, reduction at 48 h
4x MIC 16x MIC 4x MIC 16x MIC

Time-kill kinetics
B Cadazolid achieved bactericidal activity (23 log,, CFU/mL reduction) against C. difficile ATCC 43255, NCTC 13366

(ribotype 027) (Fig. 1; Table 2) and ATCC BAA-1875 (ribotype 078) (Fig. 1), while with ATCC 9689 a 2-3 log,,
reduction in CFU/mL was achieved (Table 2).

m Cadazolid killing rates were concentration-dependent in a range of 0.5 to 2-fold the MIC, but were generally not

Over the past decade, Clostridium difficile has become a leading cause of nosocomial
diarrhoea worldwide. This has been attributed, at least partly, to the emergence of
hypervirulent C. difficile strains, such as ribotypes 027 and 078, which display increased
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Cadazolid is a novel antibiotic which combines quinolone and oxazolidinone moieties into a Table 2). .
new class of antibacterial agents referred to here as quinoxolidinones and is in clinical Fidaxomicin showed comparable bactericidal effects to that of cadazolid, with some strain-to-strain variation (Fig. Cadazo"‘_j 3.0940.34 3.46+0.09 SRS S-S0 0%
development for the treatment of C. difficile associated diarrhoea (CDAD), also known as C. 3; Table 2). A RSl Vancomycin  2.8720.43 SR L Zaeheabier: SRS
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c!ff!c!le '”.fe.c“of‘- In previous stud|_es cadazolid showed potent in vitro .aCt'V'tY against C. Figure 1. Killing kinetics of cadazolid against C. difficile ATCC BAA-1875 (ribotype 078) (A) and NCTC 13366 (ribotype 027) (B). |
difficile clinical isolates (3-7), and in a human gut model of CDAD, while having only a very Cadazolid 2.82+0.38 3.01+0.56 3.55+0.20 3.29+0.40
imited impact on bacteria of the normal gut microflora (7). A o g NSO IVASETA] Vancomycin - 1.69+0.79 2.00+0.85 2.12+1.15 2.19+0.51
This current study was undertaken to determine the In vitro time-kill kinetic activity and post- o — f lesarian 2 56+0.35 2 88+0 35 3 69+0 31 3 67+0.40
antibiotic effect. (!DAE) of g:adazolld In comparison to flda>§om|C|n and vancomycin against a y - 6 Cadazolid 2 £3+0.19 1.74+0.07 2 91+0.23 5 2140 51
panel of 4 C. difficile strains, representing isolates from ribotypes 027, 078, 087 and 001. 10sjAG 10 .
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B Antibacterial compounds: Cadazolid (ACT-179811) (Actelion Pharmaceuticals Ltd) and o —y 102 i _ ( ) _ _
vancomycin (Alfa Aesar, Lot #\W08A008) powder stocks were stored at 4°C, while A B Tt T et ® PAEs of cadazolid were short (0-2h) at concentrations up to 4-fold the MIC in all
fidaxomicin (Santa Cruz Biotechnology, Lot #J0213) was stored at -20°C as e e ~amc ——2xmic e 51 MIC strains, however, prolonged PAEs (4->20h) were measured at 8 or 16x the MIC for C.
10° 16x N.”C | - -LOD. B 3 Iolglo reduction | 10° 16x MIIC | - —=LOD | s 3 Iogllo reduction | L of _
recommended by each manufacturer. : : % rie o . o ' . o e N - M difficile ATCC 43255 and ATCC BAA-1875 (Table 3).

® Vancomycin showed short PAEs (0-2h) with all strains and at all test concentrations
(Table 3).

B Fidaxomicin showed prolonged PAEs (6->20h) at 4-fold the MIC in 3 out of 4 strains
and in all strains at 16-fold the MIC in agreement with published data (Table 3; 10, 12).

B Antibiotic susceptibility testing was performed by the broth microdilution method in pre-
reduced BHIS medium (Oxoid brain heart infusion broth supplemented with 5g/L yeast
extract and 0.025% L-cysteine), for consistency with later experiments. C. difficile ATCC
/00057 was used as a reference control (8). A
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B Time-kill kinetics, to investigate rate of killing for each antibiotic at sub- and supra-MIC
concentrations, and PAE experiments, to evaluate the delayed regrowth of strains
following 1h exposure to each antibiotic, were performed as previously described, with

Table 3. PAEs following 1h exposure to cadazolid, vancomycin or fidaxomicin against 4 C. difficile
Isolates
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some modifications (9). £ l*; - — ,
® Time-kill and PAE experiments were performed in triplicate on separate days testing 5 10 | e S0 & difﬂ_C”e PAE ()
cadazolid, fidaxomicin and vancomycin at concentrations of 05, 1, 2, 4, 8 or 16x the MIC | e i S
with total viable counts being determined at T-1h (PAE only) and at 0, 1, 2, 3 (time-kill o o Sl 0 0 0 0 20 >20
only), 4, 6, 8, 24 and 48h post-exposure. o TTTTTTTTTII Tt S B o D Aele kPSS  Vancomycin 0-2 0-2 0-2 0 0-2 0-2
B The PAE was calculated using the equation PAE = T - C, where T represents the time (h) e mmc SoeMie I on | oL S o Fidaxomicin Ve 4 8-20 6-20 8-20 >20
required for the viable count to increase =10-fold over the post-washing count in the o : M Time(h)zg M 10 is o . 6 o (h)2'4 - " s - Cadazolid 2 2 0 0 0 2
presence of antibiotic, and C represents the time required for the viable count to increase NCTC 13366 mAVEllelelygYelly 2 2 2 2 2 2
=10-fold over the post-washing count in the absence of antibiotic (10). Figure 3. Killing kinetics of fidaxomicin against C. difficile ATCC BAA-1875 (ribotype 078) (A) and NCTC 13366 (ribotype 027) (B). Fidaxomicin 2 4 4 6 8-22 8-22
B Bactericidal activity refers to 23 log,, reduction in viability relative to the starting inoculum Cadazolid 2 2 2 2 4 8-22
after 24h exposure to test articles. The limit of detection (LOD) for these assays was 50 o8 A 10° B ATi(é?BSAA' Vancomycin 0 0 2 2 2 2
colony forming units (CFU)/mL. B Fidaxomicin 4 6 8-22 8-22 8-22 8-22
ol Lo Cadazolid 2 2 2 2 2 2
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B The MICs of cadazolid and fidaxomicin for the C. difficile strains tested by the broth o Lo CONCLUSIONS
microdilution method were 0.125 to 0.25 pg/mL, and 0.008 to 0.25 pg/mL, respectively, e e e . vericle - e B Cadarolid disolaved notent in vitro activity against all of the C. difficile
both of which were within published ranges (4, 12). 10° "'i’éﬂ'ﬁc . "ﬁégﬂ.lc — iﬁ"h.gll%reduct“’“ 10° +i2y“l”.('zc . "fégn.lc — ix"?;ll%“d”‘*‘“o” . Isolates testeclti3 gyenell?ating low MICs cons}i/stgnt with recently bublished
B Vancomycin susceptibility for the 4 C. difficile isolates and C. difficile ATCC 700057 0 8 16 24 32 40 48 0 8 16 24 32 40 48 ’
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literature (3-7).

Cadazolid-mediated killing was faster and occurred at lower concentrations
than observed for vancomycin, while potency and killing was comparable to
that observed for fidaxomicin.

Notably, cadazolid also displayed a potent bactericidal effect against
fluoroquinolone-resistant hypervirulent ribotype 027 and 078 strains.

reference control were within the CLSI-suggested MIC range of 0.5 to 4 ug/mL (11).
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