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AB ST R AC T A..ba.umannii and S. aureus Studies: .Groups of 5 BALB/c female.mioe (Qharles .Ri.ver.Laboratories) The dose response results .are summarized In Table 2. Where possible, p azpmicin Wa§ compared The pharmacokinletlics (EK) of pllalzomicin in P aerug/'nOSg Iung—infected male mice after Table 4: Summary of PK/PD Target for Plazomicin by Bacterial Species
» . , oy , » weighing 22 + 2 g were used. Animals were immunosuppressed by two Intraperitoneal injections of to a currently marketed aminoglycoside (AMK or GEN). In the event the strain was resistant to single-dose administration exhibited a dose-dependent linearity in plasma G, and AUC,.
Background: Plazomicin (previously AGHN-430), a broad-spectrum aminoglycoside with differentiated activity cyclophosphamide, the first at 250 mg/kg 4 days before infection and the second at 125 mg/kg 2 days before poth AMK and GEN, IMP was utilized as a comparator. Doses were tested either to the limits For the four doses tested, the AUC was generally greater than the AUC, ., at lower doses Plazomici
against MDR Enterobacteriaceae, including those with KPC, is being developed as a treatment for resistant infection. Animals were inoculated intranasally with a target of 10° to 10° CFU/mouse suspended in 20 pL of of solubility (IMP and LZD) or the approximate human equivalent dose. Aminoglycoside and similar at the highest dose (Table 3). Soecies Stain MIC Stasis -Log Kill 2-Log Kil
bacterial pathogens. Plazomicin is differentiated from legacy aminoglycosides by its increased activity in the Brain-Heart Infusion broth. Plazomicin, gentamicin, amikacin, and imipenem were administered subcutaneously 5 NN o (ug/mL) AUCg/MIC AUCg ¢/MIC AUCE¢/MIC
i . AR ) . , - R , , K parameters (e.g., plasma protein binding, distribution and clearance) are well conserved B 047 p P - ”
presence of modlf.ylng BNZymes. We determined the in vivo alctIVI.ty O.f plazomicin in a muring lung modellto (SC) to test animals at 6-hour intervals 2 hours after bacterial inoculation for a total of 4 consecutive doses. throughout the class* therefore, we hypothesized that plazomicin activity would be comparable Table 3: Plazomicin murine PK Parameters after single-dose administration | |
establ[sh the relationship petween I\/IIC PK, and bacterlgl killing /in vivo. Atotal of 12 strains from 4 species \iancomycin and linezolid were dosed intravenously and orally, respectively, at 12-hour intervals 2 hours after ':o e leaacy aming I, w0sides A MK and GEN. when results were normalized to in uitro “ AABA1088 8.7 6.8 12 3
spanning a 40-fold range in plazomicin MIC were examined. nacterial inoculation for a total of 2 consecutive doses. Twenty-six hours after inoculation lung tissues were ' '%'I'y T oY s il 1inTab ) s hvoothesis and ot 0 i Dose Cmax (mg/L) AUC, (mg/L*h) AUG ELF/ A- baumanni AABATO9Z I3 1 20 40
Methods: MICs were determined usi SN - arvested from each of the test animals and homogenized in phosphate buffered saline (PBS) with a Polytron susceptibiiity. The results illustrated in fable 2 support this nypotnesis and suggest that in vitro " . AABAT100 13 23 33 52
. usSing broth microdilution dSSdYS fO”OW|ng the method recommended by : : e : : : MIC measurements are indicative of /n vivo potenc in the mouse model (ma/kg) Plasma ELF Plasma ELF Plasma Ratio
CLSI. /n vivoefficacy and PK were measured in a murine neutropenic pneumonia model nomogenizer. Serial dilutions of homogenates were plated on Nutrient agar for CFU (colony forming unit) y - Average + SD 13+8 22 +97 38 + 11
| | determination. The lower limit of detection was 50 CFU/g of lung. An additional group of 5 animals was sacrificed 1 1.5 1 1. 2.2 20 K. pneumoniae ATCC 43816 0.3 4.7 147 445
Results: Plazomicin had potent activity /n vivo that generally correlated with MIC. The plazomicin PK/PD target at 2 hours after inoculation, just prior to treatment initiation to determine starting bacterial burden. Tahle 2: Summary of Murine Lung Dose Response Studies 4 6.3 6.9 3.0 8.1 2.1 ATCC 27853 1.2 26 32 40
(AUC «/MIC) for bacterial stasis for the 12 strains tested is 24 + 28. A sub-analysis excluding P aeruginosa was : : . L . . 16 % 29 01 35 17 APAE1006 3.7 82
performed because not all strains of this species reached multi-log reductions in bacterial burden. The PK/PD K‘trft';]elmamae and f aer ’K/-[l"l’msz ?tudllelséRI\/Ichoda:‘o lIowF{gjentchatI) protce.dures 0 thhosezdzescznbed above Spacies Strain Test Article Mic Dose (mg/ky/day) to Achieve " " 0 0 y " b, senuginos: APAET123 37 o
targets for the subset of strains for stasis, 1-log kill, and 2-log kil are an AUC/MIC of 11 + 7, 19 + 8, and with the following exceptions. Male and female ICR mice (harles River Laboratories) weighing 22 + 2 g were (ho/mi)  Stasis  1-logKil  2-Log Kill ' PAE17E 07 . 5 .
41+ 8, respectively ’ ’ ’ ’ used. Animals were Immunosuppressed by two intraperitoneal injections of cyclophosphamide, the first at 150 Plazomicin 15 8.6 19 36 |
= | ma/kg 4 days before infection and the second at 100 mg/kg 1 day before infection. AABA1047 N . N . - - | | | | Average + 5D R
Conclusions: Plazomicin efficacy generally followed /n vitro susceptibility and correlated well with the activity Blasomicin Murine Ph vinetics in P nosa Infected Mice: Two PK studies in e ' ' The PK of plazomicin in F. aeruginosa lung-iniected female mice after multiple-dose ATCC 33591 40 13 74 '
of amikacin and gentamicin once differences in MIC were taken into account. When plazomicin activity was Plazomicin Murine Pharmacokinetics in 7. aeruginosa Iniected Mice: fwo Pr studies inlung- SToraeh 37 50 o1 237 administration exhibited PK similar to that observed after a single dose in male mice (Figure 1) ASAU1029 04 . 19 y
compared across many strains, two strains required greater exposures and one strain required a lower exposure infected mice were performed. In the first study, male ICR mice were rendered neutropenic and infected according AABA1088 - o aures ASAU1103 06 14 2 7
for in vivo activity than predicted by their MIC. Differences in PK/PD target between species and strains within a tothe procedures described above. A single dose of plazomicin was administered SC 2 hours post infection at 1, A, baumannii Amikaen > ! - s Average + D 38466 17489
species have been reported previously and may relate to the kinetics of onset of action of the antibiotic, variance 4,16, or 64 mg/kg. At designated time points, mice were anesthetized with propofol, cannulated tracheally with Plazomicin 13 18 27 42 Figure 1. Plazomicin Murine Pharmacokinetics. Single dose PK in male neutropenic /2 aeruginosa- Al sirains
In post-antibiotic effect, or the /n vivo growth rate of a strain. These results provide an estimated PK/P’D target a polyethylene tube (1/0.omm ODAD). Then two 0.omL volumes of PBS were instilled to the lungs and retrieved S Imi 12 256 256 400 :Rigggg :82 Q:ﬁg glggr?i%rgggséglﬁ rlli(ralgs!me& Hlrdose Pt niemele neutropentc & aeruginosa 0= it -
, : : : : mipenem > > > : : : :
for S. aureus, K. pneumoniae and A. baumannii and support the need for further work to clearly define the PK/PD as bronchoalveolar lavage fluid (BALF). The BALF samples were combined, centrifuged then the supernatant Non P. agruginosa Average + D 147 19184 Y
target for P aeruginosa ransferred to a new tube. From the same mouse blood was collected by cardiac puncture and harvested to Plazomicin 1.3 24 35 55 (n=8)
' | nlasma.  Plasma and bronchoalveolar lavage fluid (BALF) were analyzed for plazomicin and urea concentration AABATIO00 mipenen " st - 100 10.0
hy LC-MS/MS. The concentration of plazomicin in the epithelial lining fluid (ELF) was determined using a urea =--4 mg/kg, Single Dose, Plasma NCLUSIONS
correction method?, , AEEEmIEN 2 llib e o --=--4 mg/kg, Single Dose, ELF C O C U O
INTRODUCTION K. pneumoniae ATCC 43816 N . _ - .
. , , | _ — B In the second PK study, female ICR mice were rendered neutropenic and infected according to the procedures Gentamicin 0.21 2 2:2 2:9 S 4, ——4 mg/kg q6h, Plasma * The results from this study support the hypothesis that plazomicin /1 vitro
UO_Sthaé-taqu”eg tﬁ)wnelumdqma (HAP) IfS thetst?_(;orfld mohst frgglfent ca.usg fohOtSDIta|-%CqU|ffd mfec;lons in the described above. A single dose level (4 mg/kg) was administered 2 hours after infection up to 4 times in 6 hour Plazomicin 1.2 %6 32 40 g —o—4 mg/kg a6h, ELF MICs are predictive of /n vivo potency in the mouse lung model.
nited States and the leading cause of mortality from hospital-acquired infections. Recent years have seen a N i - | - - - | | = ’ L e .
NIteC | 1 y ) pital-acq y . dosing intervals to mimic the dosing schedule used in the efficacy studies. At the designed time points samples ATCG 27853 Sentamicin 139 . . . £ » The plazomicin PK/PD targets for bacterial killing were consistent across
significant global increase in the prevalence of multi-drug resistant (MDR) pathogens causing HAP, particularly were collected using the same procedures described above. = three kev HAP nath A h K . i
Klebsiella pneumoniae. As a result, there is a need for new effective treatment options for HAP and other — 5 - o o S EC KEY nathogens (A. baumannii, K. pneumoniae and S. aureus).
indications. APAE1006 z 01- Additional studies are needed to further define the PK/PD target for
» . . . e o L - mipenem o <0 <0 <0 P aeruginosa which exhibited higher variability.
Plazomicin (previously ACHN-490) is a broad-spectrum aminoglycoside with differentiated activity against MDR RESULTS - deruginesa S— ie " ors ors
Enterobacteriaceae, including those with Klebsiella pneumoniae carbapenemases (KPCs) and aminoglycoside- . . . . A APAE1123 | .
modifying enzymes (AMES)™ . Plazomicin is being developed as a first-line treatment for resistant bacterial Slrains chosen for this study.mclude standard A.TCC strams as well as .r epgnt clinical isolates that Amikacin 2.9 196 >296 >296 0.0 : . : ACKNOWLEDGEMENTS
nathogens and Is currently in a Phase 2 study for complicated urinary tract infections. Plazomicin development in spanned a range of plazomicin MICs.  Each strain had variable susceptibility to GEN or AMK. Plazomicin 11 133 164 240 0 6 12 18 24 . —
:)neumogiaI i.s beidng tex? otrﬁd. dV\? sotl?]ght tlothterr]mint)e ihe n v/yalactivit.y ﬁ]‘bptlazomicin int atrlnuri(rllﬁI giutropenic Tahle 1: Bacterial Strains Used in Murine Neutropenic Lung Model APAE1178 N ) . . - Time (h) gloesglrgﬁgggers gratefully acknowledge the technical support of the contract research organization Ricerca
ung model in order to further define the relationship between minimum inhibitory concentration , -
nharmacokinetics (PK), and dose-dependent bacterial killing /n vivo. The panel of bacteria tested consisted of 12 MIC (ug/mL) Plazomicin 4.3 45 25 5256 This material is based upon work supported by the Defense Threat Reduction Agency under Contract No.
strains from 4 species and spanned a 40-fold range in plazomicin MICs. , , Plazo- o The combination of the dose response studies and the supporting PK information enabled HDTRA1-10-C-0086. Any opinions, findings and conclusions or recommendations expressed in this material
S St Source, Year Isolated - GEN  AMK  IMP VAN LZD Amik 16 43 >256 >256 , 6o dllu
PECIES fain Ource, Year Solate micin | ATCC 33501 mikacin | the calculation of PK/PD targets for plazomicin efficacy (Table 4). The PK/PD target for are those of the author(s) and do not necessarily reflect the views of the Defense Threat Reduction Agency.
AABATOA7 FOGUS, 2006 to 23 nd d d Vancomycin 15 6.6 22 >128 bacterial killing varied with species where P. aeruginosa required the highest exposure. To REFERENCES
MATERIALS AND METHODS A baumamnii o088 M, 2006 or 3030 nd nd nd Linezolid 15 42 25 1256 achieve stasis, a target AUC /MIC of 13, 4.7, 52, or 8.8 was required for A. baumannii
_ — , — _ AABA1032 Walter Reed, 2006 1.3 >b4 >b4 12 e na — K. pneumoniae, P. aeruginosa and S. aureus, respectively. This results in a mean (= standard 1. Aggen, J.A., E. S. Armstrong, A. A. Goldblum, P. Dozzo, M S. Linsell, M. J. Giledt, D. J.
Materials: The sources and drug susceptibilities for each strain used in this study are shown in fable 1. AABA1100 Walter Reed, 2006 1.3 >64 >64 12 nd nd Flazomicr 08 > > E deviation (SD)) target of 24 + 28. The predominant drivers of this variation are two Hildebrandt, L. A. Feeney, A. Kubo, R. D. Matias, S. Lopez, M. Gomez, K. B. Wlasichuk, R.
Gentamicin (GEN), amikacin (AMK), and imipenem (IMP) were purchased from Sigma-Aldrich, Spectrum K pneumoniae  ATCC 43816 ATCC 025 021 08 013 nd nd ASAL1029 Amikacin 43 73 92 5256 P. aeruginosa strains (APAE1006 and APAE1123) that demonstrated intermediate MICs, Diokno, G. H. Miller, and H. E. Moser. 2010. Synthesis and Spectrum of the Neoglycoside ACHN-
S. aureus oo - L - L - - 490. Antimicrob. Agents Chemother. 54:4636-4642
Chemical Corp., and Merck & Co., Inc., respectively. Vancomycin (VAN) and linezolid (LZD) were purchased ATCC 27853 ATCC 12 039 16 10 d d - (USA300) Jancomyci 050 y " 108 but were difficult to eradicate in vivo with plazomicin as well as AMK. Interestingly, strain ' 9 O '
from Toronto Research Chemicals. b aonginsa "PAEIOOE M, 2004 37 S84 4 67 nd nd o APAE1178, which had the highest MIC of all the P. aeruginosa strains tested, was more 2. Livermore, D. M., S. Mushtaq, M. Warner, J.-C. Zhang, S. Maharjan, M. Doumith, and
MIC Determinations: MICs were determined using the broth microdilution method recommended by the | APAET123 JMI, 2005 3.9 >b4 2.9 6.7 nd nd Hinezolid 10 13 20 >290 readily eradicated than APAE1006 or APAE1123. Elr;tél:loobggtfg;gc-eaioiglaf\ecstlvhty igt?rrgilcnr%%lyg?]selr%%?h Ier:clggllzg_/ggHN—%O, against carbapenems-resistant
Clinical and Laboratory Standards Institute (CLSI). APAETITS "M, 2004 A 50 C 20 AL AL Flazomicin 006 o e 23 Since multi-log reductions in bacterial burden were not achieved with all P. aeruginosa - '. o . .
ATCC 33591 ATCC 4.3 0.80 16 nd 15 15 o . . . . 3. Rennard, S.l., G. Basset, D. Lecossier, K. M. O’Donnell, P. Pinkston, P.G. Martin, and
Murine Neutropenic Lung Model: All aspects of this work including housing, experimentation and sacrifice - ASAUT029 (USASDO)  JMI, 2001 18 013 43 N 8 1 SAUT103 Amikacin 27 315 512 512 strains, a sub-analysis excluding . aeruginosa was performed. The mean (+ SD) PK/PD R.G. Crystal. 1986. Estimation of Volume of Epithelial Lining Fluid Recovered by Lavage Using Urea as a
of animals were performed in general accordance with the Guide for the Care and Use of Laboratory Animals | | | | | | | - Largets for the three remaining species (A. baumannii, K. pneumoniae and 5. aureus) Marker of Dilution. J. Appl. Physiol. 60:532-538.
- : - ' ASAUT103 Cophei, 2009 0% 64 27 nd 05 40 encomyer " N e 1% for stasis, 1-log kill, and 2-log Kill were an AUC/MIC of 11+7,19 + 8, and 41 + 8
(National Academy Press, Washington, DC, 1996). IEVRT—— nerolid 10 - 256 56 ;O ’ el Y e - 4. Leroy, A., G. Humbert, G. Oksenhendler, and J.P. Fillastre. 1978. Pharmacokinetics of
' respectively. Aminoglycosides in Subjects with Normal and Impaired Renal Function. Antibiotics Chemother. 25:163-180.




