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Abstract Introduction Results

Background: The pharmacodynamics (PD) of 3-lactam- e Ceftaroline (CPT), the active component of the prodrug ceftaroline e The comparisons of the log change in viable count at 24h, 48h, e CPT 600mg BD + AVI 600mg BD was superior to CPT 600mg BD whereas such a trend is not observed for E. cloacae or Table 1 Combarison of Once-a-Dav AVl With Multidose AVI
B-lactamase inhibitor combinations is relatively poort fosamil, is a broad-spectrum cephalosporin with in vitro activity 72h and 96h with once-a-day or multidose AVI for all three + AVl 1200mg OD for the E. coli CTX-M producer at 96h, and the K. pneumoniae (Figure 1) . pariso y
Y REOTY inst resistant G tive and ceftazidi tibl trains of Enterobacteri hown in Table 1. As reported E. cloacae AmpC-h ducer at 24h and 96h (ANOVA p<0.05 Using Change in Viable Count as the Qutcome Measure
studied, in terms of both the drug exposures and how against resistant Gram-positive and ceftazidime-susceptible strains of Enterobacteriaceae are shown in Table 1. As reporte . Cloacae AmpC-hyperproducer at 24h and ! ( p<0.05). | |
¢ ,tl q hould be ai t i fibacterial Enterobacteriaceae. previously, TDS regimens are superior to BD regimens, most This was not true for the KPC-producing strain. ¢ AUBKC IS comparablg betvyeen the OD and TDS dosing |
requently drugs shouid be given 10 optimise antibacteria | | - o notably with the AmpC-hyperproducing strain and the KPC- | regimens for all 3 strains (Figure 2) Ceftaroline | |
effect. We tested a combination of CPT + avibactam (AVI; e Avibactam (AVI), previously NXL104, is an investigational oroducing strain. e CPT 600mg TDS + AVI 600mg TDS was superior to CPT 600mg | | | Log regimen  Cetftaroline 600mg BD  Ceftaroline 600mg TDS
previously NXL104) against representative strains of non-B-lactam [B-lactamase inhibitor with very limited intrinsic TDS + AVI 1800mg OD for the KPC-producing strain at 96h. This o AUBKC demonstrates d grea_ter increase with the OD regimen _Cha_n%T AV 600ma BD  1200ma OD 600ma TBS. 1800ma O
i . antibacterial activity, but efficiently protects B-lactams against e Log change in viable count generally decreased comparably for was not true for the E. coli CTX-M producer or the E. cloacae compared with BD dosing (Figure 1), whereas such a trend is T vian® . o o o o
Enterobacteriaceae giving CPT 8hly or 12hly and AV _ | | | _ ¢ avident wh g OD and TDS dosing (i 5 count+SD  regimen AV AV AV AV
8hly, 12hly or 24hly Class A, C and some D 3-lactamases. BD and TDS dosing regimens for E. coli, even at 96h (Table 1). In AmpC-hyperproducer for any time points. not eviaent wnhen comparing an osing (Figure 2) ——
Y ' o | | o contrast, it appears TDS dosing resulted in higher log change in | | | o In none of the companson ’ dav reaimen of AV Escherichia coli 35576 (CTX-M) MIC 0.08 mg/L
Methods: A dilutional in vitro pharmacokinetic model was e The combination of CPT plus AVI is currently in phase 2 clinical viable count for Enterobacteriaceae up to 96h. No definitive trend e The comparison of all the strains of Enterobacteriaceae AUBKC at one orthe comparisons was a ohce-a-tay regimen o A 24h 41401 99413 41401 43403
' development - 24h, 48h, 72h and 96h are shown on Figures 1 and 2 superior to its equivalent twice or three times a day.
used with three Enterobacteriaceae strains; E. coli | was observed for K. pneumoniae. | | | 48h 41+0.1 24+186 41+0.1 35+08
(CTX-M +) CPT/AVI MIC 0.08mg/L; Enterobacter cloacae e The pharmacodynamics of non-B-lactam B-lactamase inhibitor e AUBKC is substantially higher at all time points for the OD o 41401 90811 41404  AE+01
(AmpC +) CPT/AVI MIC 1.8mg/L; K. pneumoniae combinations is poorly understood, yet vital to determining optimal regimen compared with the BD regimen in the E. coli strain, - S - o
(KPC +) CPT/AVIMIC 3.0mg/L. Experiments were fosing regimens o 1.C ' fO Day AVI With Multid AVI Plus CPT 600mg BD Usi o 2.C ' fO Day AVI With Multid AVI Plus CPT 600mg TDS Usi - IR TeERL AR e
conducted at an inoculum of 105CFU/mI, in triplicate over » We performed dose fractionation studies with CPT plus AV i igure 1. Comparison of Once-a-Day | ultidose us mg sing igure 2. Comparison of Once-a-Day | ultidose us mg sing Enterobacter spp. 42424 (AmpC) MIC 1.8 mg/L
_ _ AUBKC as the Outcome Measure AUBKC as the Outcome Measure
96hr. CPT simulations were 600mg 8hly or 12hly and AVI order to explore the optimal AVI dose frequency. at:  24h 26+05 -22+01 -36+07 -3.0+04
200 - Escherichia coli 35776 CTX-M producer 200 - Escherichia coli 35776 CTX-M producer
of 600mg 8hly or 12hly and 1200mg or 1800mg 24hly. - - - 48h 18403 A5+07 32403 33408
Results: Log reduction in viable count (log CFU/mI) at m g 150 - = Mutidose (D) g 150 - o Mutidose (TDS) 72h 18+04 -12+01 -26+03 -34+06
: ; : uitiaose uitiaose
24h (d24) and 96h (d96) for the various regimens against Dharmacokinefics i B Single dose L B Single dose 96h 08+04 +11401 20412 21402
the strain tested are shown below (mean + SD): g 100- g 100- | |
X 50 - & 50 - . 24h 17407 - 31£12 -1
E. coli E. cloacae K. pneumoniae CPT 600mg twice daily (BD) plus AVI 600mg BD § § - - at 0. 09206 At 2203
CTX-M AmpC KPC CPT 600mg BD plus AVI 1200mg once daily (OD) 0 - ﬁﬁ 0 - 48h 23+06 -06+04 -30+04 -20x0.7
d24  d96  d24  d96  d24  d96 gg gggmg $Bese t:me,i \?Iailg ()((IDS)C;DIIDUS AVI 600mg TDS A tA_:BrC_ 2|4 - A?BKC _‘t‘: " At’j;)c 72 - dAUB(*;g;’iVI A t’_*bUBf(? 2|4ﬁ t AtL_JBKC _f: " At’;;)c 72 - dAUB(}Z)CE)?iVI 72h 13+11 06408 -11£13 -12£06
m p us m nuoacierial errect over time witn multiaose dand singie aose nuoactierial errect over time with mulitiaose dn INgle aose
gg;&o\?lmg 37406 -4.0:0.1 -36£0.7 -2.0£12 -3.1x1.2 -1.240.8 J J o6h 09519 01413 49408 403406
600mg 8hly e The CPT 600mg simulations produced C__ 27 mg/L, t’2 2h, and
the AVI 600mg C__ 25 mg/L, 72 2h. 200 - Enterobacter cloacae AmpC producer 200 - Enterobacter cloacae AmpC producer AV = avibactam; BD = twice daily; OD = once daily, TDS = three times daily.
CPT 600mg -4.3+0.3 -4.4+0.1 -3.0x04 -2.1£0.2 -1.5£0.3 +0.3%0.6 e Simulations were performed over 96n. i i .
8hly+AV E - E g- Conclusions
1800mg 24hly > ] Multidose (BD) > Bl Multidose (TDS)
Strain Used O Single d O Single d . . . . . .
| o 2 100 - & Single dose 2 100 - & Single dose e Single daily dosing (OD) AVl is often as effective against
CPT600mg  -4.130.1 -4.0£0.1 -2.6t0.5 -0.840.4 -1.70.7 +0.2+1.2 ® 3 strains were used — Escherichia colf SMD 35576 (CTX-M-15 X o Enterobacteriaceae producing extended-spectrum
(15 ggrﬁ;\/zlhl producer CPT + 2 mg/L AVI, MIC 0.08 mg/L); Enterobacter S 50 D 50 B-lactamase (ESBLs), AmpC or KPC enzymes as
9 y cloacae SMD 42424 (AmpC hyperproducer [derepressed] CPT + =< i - =< multidosing (BD or TDS)
2 mg/l. AVI, MIS 1.8 mg/L); Klebsiella pneumoniae SMD 42421 . AUBKC 24 AUBKC 48 AUBKC 72 AUBKC 96 . AUBKC 24 AUBKC 48 AUBKC 72 AUBKC 96 ° |
CPT 600m 2.241.3 -1.6+0.7* -0.8+0.4* +1.1+0.1* -0.9+0.6 -0.1+1.3 (KPC-2 producer CPT + 2 mg/L AVI, MIC 3 mg/L). S
12hly+AVI ’ Antibacterial effect over time with multidose (MD) and single dose (OD) AV Antibacterial effect over time with multidose (MD) and Single dose (OD) AVI ¢ Howe_ver, there are clear eX_ample_S when mUItIdOSIng IS_
1200mg 24hly e The inoculum was 10%® CFU/ml and all simulations were performed superior to OD AVI — especially with the CTX-M-producing
*24hly inferior to 12hly AVI. In triplicate. T strain.
Klebsiella pneumoniae KPC producer Klebsiella pneumoniae KPC producer _
Conclusion: Administration of AVI as a single daily dose e Aliquots were taken throughout the simulations for determination = 200 - = 200 - e AUBKC results for TDS dosing generally are comparable
was either equivalent, or inferior, to multiple daily dosing of viable counts by plating onto nutrient agar plates; confirmation = = with OD dosing at 96h, whereas BD dosing appears to
T data f h ’ dminist ’ . £ AV tio| ' of CPT concentration was performed by high-performance liquid E 150 - I Multidose (BD) E 150 - B Multidose (TDS) result in lower AUBKC than OD dosing.
gse dla lavour tne agministration o In muitiple chromatography. ped A Single dose ped [l Single dose
daily doses. rtbctorial offect by loa chane i via, t g 100- g 100- e Overall, these data support the administration of AVI TDS
e Antibacterial effect was measured by log change in viable counts O O or BD compared to OD.
at 24h, 48h, 72h and 96h (d24, d48, d72, d96) and the area § 50 S 50- P
under the bacterial kill curve (AUBKC) at 24h, 48h, 72h and 96h < j- < Acknowledgments
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