B-1339 Efficacy of NXL104 in Combination with Ceftazidime in Murine Infection Models
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Abstract Figure 1: Chemical Structure of NXL104 Table 3. Median Effective Dose (EDs) Values for Ceftazidime + NXL104 Against KPC-producing K. pneumoniae Isolates Results and Conclusions
Background: K. pneumoniae strains harboring blays; (KPC-Kp) are rapidly emerging as 0 ED,: mg/kg (95% confidence limits)* + Preciinical data [3] indicate that the spectrum of activty of NXL104 is broader
pathogens of increasing medical importance. The biaKPC carbapenemase confers resistance o - —
all beta-lactams and beta-lactamase inhibitor combinations. In addition, many KPC-Kp are Organism Strain Ceftazidime CazzNXL (2:1)  CazNXL (4:1)  CazNXL (8:1)  CazNXL (16:1)  LDs, (CFU) than the commercially available f-lactamase inhibitors and that it inhibits both
present n sirains that possess multple b well as other H.N = - class A (including KPC carbapenemases) and class C p-lactamases.
Floro, we tested the eicacy of NXL104 (NXL), 2 novel beta-Jactamase mhibior, in combination 2 K. pneumoniae VA-361 1578 8.1 151 16.9 295 3.6 x 10°
with ceftazidime (CAZ) in two murine infection models with a KPC-Kp strain. Methods: MICs N (1244 - 2011) (6.2-10.3) (12.4-18.7) (13.6-20.8) (21.9-39.8) + Both Kiebsiella were resistant 256
re performed in MHA in accordance with GLS standards. Female CD-1 mice were infected IP N mg/L), but the addition of constant amounts of NXL104 (1 - 4 mgiL) reduced
with 10° GFUs of the KPC-Kp followed 30 minutes later by a single subcutaneous (SC) treatment o the coftazidime MICs to the susces
. pible level (i., < 8 mgiL) [Table 2],
with CAZ alone or CAZ:NXL in ratios of 21, 4:1, 8:1 and 16:1. A census of survivors was taken for o) 0SO.Na K- pneumoniae VA-406 708 35 38 72 121 3.31x10 o
5 days and EDS0s calculated using Probit analysis. In the thigh infection model, mice were 3 (517 - 961) (2.7-4.7) (29-49) (5.4-9.4) (93-15.9) + EDys for ceftazidime alone in the murine septicemia model were 1578 and
rendered neutropenic by IP injection of Cytoxan (150 / 100 mg/kg at days 4 / -1 pre-infection). . B .
Infection was established by injection of 105 CFUs into the right thigh of each animal. Mice were EDy listed as ceftazidime component 709 mahkg for VA-361 and VA-406, respectively Table 3}
treated 1.5 hrs post-infection with either CAZ alone or CAZ:NXL ratios over a dose range. Thighs Jfooxy)-1 X rboxamid

Kk ® ceftazidime and NXL104 combined at the indicated ratio and administered as a single injection = Co-administration of ceftazidime:NXL104 in ratios of 2:1, 4:1, 8:1 and 16:1
re removed and CFUs determined at 24 hrs post-infection. Results: The Kp KPC strain was sodium salt

wer
resistant to CAZ (MIC= 256 mgiL). NXL added to CAZ (constant concentration of 4, 2, or 1 mglL) significantly reduced the ceftazidime EDy, for both Kiebsislla pneumoniae

161, the A EDrg was roduced fo 8.1, 151, 169 and 20.5 moka. rospecively. The rosuls of elelisSectencinglol i acimass gence sl Erirenity preumeniae VA-361 in the Murine Septicemia Model prieumoniae VA-406 in the Murine Septicemia Model * Coflazidime:NXL104 EDys of .1, 16.1 and 16.9 mokg against VA-361 and

the thigh infection show a > 2-log CFU reduction with CAZ:NXL, as compared with unireated for K. pneumoniae VA-361 and VA-406 [ref #2]

controls. CAZ alone exhibited only a 1.2 log reduction. Conclusion: Despile resistance o CAZ

and possessing a complex beta-lactamase background, NXL104 combined with CAZ proved to 00
Isolate b

be very effective in murine models of infection against this strain of Kp KPC. AT

3.5, 3.8 and 7.2 mg/kg against VA-406 were achieved at ratios of 2:1, 4:1 and
8:1, respectively.

00 = In the neutropenic murine thigh infection model, ceftazidime alone exhibited
VA-361° VA-406° 80 A/I/f“ ,I poor efficacy at doses up to 2048 mg/k.
. x x —+— Ceftazidim
Introduction -'::ﬁ ?PE :EISI f ?;j f w17 I8 P + The efficacy of ceftazidime was enhanced i the thigh model when combined
e - - —=—Caz:NXL (2:1 S
VP T4 ] @:1) H at 2 41 ratio with NXL104 resuling in static dose measurements of 216 and
SHV Type SHV-11 SHV-11, SHV-12 ——CaziNXL (4:1) £
The emergence of KPC carbapenemases in strains of Enterobacteriaceae is attracting significant IEF Bands (pl) 54,6.7,76, 82 54,58,6.7,7.6 . 3 116 mg/kg for VA-316 and VA-406, respectively.
attention. In current surveys, Kiebsiella pneumoniae is the most common pathogen harboring £ . > . —o—CaziNxd (8:1) B
Dl genes (1], Addtionally, bla,sc-containing K. pneumoniae (KPC-Kp) islates are becoming + Mount Sinai Medical Genter, NY » e CaznXL (1 = The addition of NXL104 to cefazidime resuls in the restoration of cefazidime
endemic in certain hospitals and are responsible for increasing numbers of outbreaks in several » Gleveland Glinic, OH 2 efficacy in these two murine infection models against Kiebsiella pneumoniae.
healthcare facilities located in the Eastern USA, Israel and Greece and sporadic detection in leveland Clinic, 10 isolates expressing the cinically relevant KPC [-lactamase.
Central and South America, the Far East and Europe [1, 2]. o - "
o 0 1000 10000 ' 10 100 000 10000
KPC-Kp isolates demonstrate resistance or reduced susceptbilly to most factams as wel as Table 2. MICs of Selected Antimicrobials and Combinations ' ¥ comosidime Dose (ma/ke) Ceftazidime Dose (ma/ka)
many other classes of antimicrobial agents (i.e. fluoroquinolones, aminoglycosides); resistance to atidpriotnt iasllzolatealvet o]
colistin and tigecycline is also increasing [1, 2]. References
« Ceftazidime alone required doses of 709 - 1578 mg/kg to protect 50% of the animals infected with these Klebsiella pneumoniae isolates.
There are a relatively few novel compounds in development that promise to be active against ’ > s th
nese mltple drug-resistant pathogens. Recenly, we have demonsirated th excellent i viro - + When combined with NXL104, a dose-dependent (by ratio) decrease of up to 200 in the ceftazidime EDs was observed for both strains. 1) Nordmann P et al.. Lancet Infect Dis 2009; 9: 228-36.
activity of the new p-lactamases inhibitor NXL104 (Novexel) in combination with extended- MIC (ugimL)’ « In general, ratios of < 8:1 (ceftazidime:NXL104) provided enhanced efficacy of the combination that was comparable to the observed in vitro activity. 2) Endimiani A. et al. J Antimicrob Chemother 2009; 63: 427-37.

spectrum B-lactams against a large collection of KPC-Kp isolates collected in Eastern USA [3]

3) Endimiani A. et al. Antimicrob Agents Chemother 2009; 53: 3599-601
K. pneumoniae K. pneumoniae

Here we will attempt to evaluate and profie the in vivo antibacteral effcacy of ceftazidime with or the Neutropenic Murine Thigh Infection Model 4) Biosaety in Microbiological and Biomedical Laboratories, CDC web site
without (wiwo) the B-lactamase inhibitor NXL104, in a mouse model of acute bacterial infection Compound VA-361 VA-406 (04/01/02) htp:/fwww.absa.orglriskgroups/index.htm
and the murine thigh infection model using well characterized KPC producing isolates. Ceftazidime 256 512 5) Cleeland, R. and E. Squires. 1991. Evaluation of New Antimicrobials in Vitro
b * Ceftazidime doses of up to 2048 mg/kg did not effect a reduction in bacterial and in Experimental Animal Infections. In Antibiotics in Laboratory Medicine’,
Caz + 4 ua/mL NXL® 0.25 <0.06 3 .\-\ P e s l: o et fon?mls AT, (15 hrs) and oy op to & 12 3rd. ed.edited by Victor Lorian. Willams and Wilkins Baltimore, Maryland. pp.
: N -
Methods and Materials Caz + 2 ua/mL NXL' 4 2 5, 9 s o Ve 752783,
Caz + 1 ua/mlL NXL® 8 8 H \1 log reduction when compared to the 24 hr growth control counts. 9 uiles ot Welr of Anats I Rdent Protecln Te (b At
Minimum Inhibitory Concentrations (MICs) of -acams were detormined using the agar Piperacilin > 2048 2048 51 + The addiion of NXL104 to cefiazidime enhanced it effcacy resulting in greater e 2005, Pr 1,630, Kyt S
dilution method on cation-adjusted Mueller—Hinton agar (BBL, Becton Dickinson) using a Steer's. Pip + 4 ua/mL Tzb® 1024 1024 5 —&—VA-361 observed reductions in bacterial counts in thigh tissue. 8) Sakuma, M. 1998, Probi analysis of preference data. Appl. Entomol. Zool
B o 0oL 2.5 torme to oty an o s of Cefotaxime 64 512 g ° —8— VA-406 +  The ceftazidime:NXL104 combination (4:1) exhibited reductions of 33:330-347
e by e b e e e o e e evsarin g imately 1 and 2 log,, CFU/thigh f 25664 and 1024:256 mglk 9) Frimodt-Mollr, N.. J. D. Knudesen, and F. Espersen. 1999, The Mouse
lactamases expressed by the KPC-Kp isolates. Crude cellIysates were prepared and enzyme Imipenem 4 256 £ approximately 1 and 2 log,, CFU/thigh at doses of 256:64 and 1024:256 mglkg, o e o e o Fae
. 2 T itonts/Sepsi ) : . . in,
T B G o A e e ran Meropenem 4 266 S respectively. OReilly, R. Kaminsky, and E. Kern (ed.), Handbook of Animal Models of
and electrophoresed using a Multphor Il apparatus. Gels were focused at 48C wi g E . . -
in. The dotocton of {-iaciamases was perlored by te adcition of 1 ma nirocefn onto the gel Ertapenem 16 512 g « Static doses of 216 and 116 mg/kg ceftazidime (+ NXL104) were observed Infection. Academic Press, London.
o) Doripenem 4 256 -3 against VA-361 and VA-406, respectively.
Murine Acute Lethal Septicemia - Female CD-1 mice were infected with a pre-determined N 10 100 1000 10000 o y . y
bacterial inoculum in 5% hog gastric mucin resulting in the death of untreated controls within “ MIC listed for parent p-lactam * Combination doses of 256:64 mglkg against VA-361 and 128:32 mg/kg against Acknowledgments
24-48 hr. A single subcutanous treatment was initiated 30 min post-nfection and survival ratios » MICs determined at a constant concentration of NXL104 Dose (mg/kg)® VA-406 resulted in reductions of > 2 log CFUfthigh as compared to the 24 hr
monitored for 7 days. Each test was repeated three fimes for Dose-Effect 50% (EDg) T Tavetactom untreated control counts.
determination by a computerized program of Probit analysis ‘Lhls-wark was- supported by N Grant RO1AIQSIA7 alven fo Rober A&

Murine Thigh Infection - Mice were rendered neutropenic by IP injection of Cytoxan (150 / 100
mg/kg at days 4 / -1 pre-infection). Infection was established by injection of 10° CFUs into the
right thigh of each animal. Mice were treated 1.5 hrs post-infection with either ceftazidime alone

2 Log change CFU/thigh relative to T, (1.5 hrs post-infection)
®Dose (mglkg) listed for ceftazidime (in combination with NXL104 at 4:1)
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or combined with NXL104 at a 4:1 rato over the indicated dose range. Thighs were removed and Center and Dr. Chiistine Miossec (Novexel)

CFUs determined at 24 hrs post-nfection [4-9]




