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» Enterobacteriaceae strains producing different Ambler classes A, B or D
carbapenemases were highly resistant to all agents tested (Table 2).

Table 2. In vitro activity of ACHN-975 and comparator agents tested against Gram-negative groups, including

ABSTRACT MATERIALS AND METHODS CONCLUSIONS

contemporary resistant strains.

ACHN-975 displayed good activity against all three groups as follows: VIC (ugimD) P VIC (ugimD) P
Background: Reports of Gram-negative (GN) organisms that are resistant (R) Bacterial isolates. A total of 227 Gram-negative clinical isolates were tested MICgy/00 Was 1/2 pg/mL for KPC-, SME-2- and NMC-A-producing strains Organism (no. tested) / b —  Organism (no. tested) - b b « ACHN-975 was very active against all isolates tested,
- : . - : - : . . . . ’ imicrobi 50%  90% R CLSIP  EUCAST AN 50%  90% R cLS : : - :
to all clinically available antimicrobials are becoming more common worldwide and included Enterobacteriaceae species and P. aeruginosa. These isolates (class A), 0.5/1 pg/mL for MBL-producers (Class B) and 1/2 pg/mL for Q”I'm";“’bt'a',age”t = oToe A;t'mlégob'a'dégff;t — ) e T FUCAST including subsets of troublesome isolates producing
P : : : : . . . . . 1 M nterobacteriaceae asmid-mediated quinolone resistant isolates : . .
and a limited number of therapeutic options targeting GNs are in late stages of were collected in 88 hospitals located in North America (101 isolates), Europe OXA-48/-181-producing strains (Class D). ACHN.O75 05 2 <006-2 3 i ACHN.G75 T 1 0.25 2 - - important and worldwide spread resistance
gg\;erigf;nze;g\l\/lvgrz\;?\liﬂzd:::(Ie ?:-lc:llgltzo?;‘f\egHNtfg:f?}gz (;?rr?]girhi[ﬁr:r:‘is'[ed (58), Asia-Pacific nations (40) and Latin America (28). Among those, 75 were Amikacin 2 32 <05->64 87.8/96 8L2/122  Amikacin 2 8  <05-16 100.0/0.0 955/0.0 mechanisms. This compound displayed remarkable
| [ , Including | Wi | | : : . : : : : : : Gentamicin 05 >32 <025->32 721/244 701/27.9  Gentamicin 05 >32 <025->32 63.6/27.3 63.6/36.4 . - - - -
| | wildtype contemporary isolates, 108 produced B-lactamase enzymes, 22 . AQHN-975 qu also active against isolates carrying plasmid-mediated E— O ) RSN oy i > 3 095232 636/279 50.0/364 activity agalngt Enterobacteriaceae isolates carrying
Methods: 197 Enterobacteriaceae (ENT) and 30 P. aeruginosa (PSA) were carried plasmid-mediated quinolone resistant genes (gnr-types or aac(6)’-Ib- quinolone resistance determinants (MICg,q0, 1/1 pg/mL) and E. coli and Ceftazidime 4  >32 <025->32 50.3/49.7 46.2/49.7  Ceftazidime 16 >32 <0.25->32 40.9/59.1 40.9/59.1 genes encoding KPC-2 and -3, NDM-1, CTX-M-15,
susceptibility (S) tested using CLSI broth microdilution methods. ENT included cr) and 11 tigecycline non-susceptible Enterobacteriaceae. Eleven Klebsiella pneumoniae strains displaying elevated tigecycline MIC IR L e 0o 72 shEomoSz TaTlaat SA5IETS among others.
contemporarv wildtvpe (WT) isolates from 24 species. strains producina ESBLS o : ) ) ) i ) . ] Piperacillin/tazobactam 8 64 <0.5->64 56.3/325 51.8/43.7 Piperacillin/tazobactam 4 64 1->64 77.3/18.2 63.6/22.7
1o Ipt y | yz it (PM ArG 12p ; P Cléq 5 ceftazidime-resistant isolates from species that might have de-repressed results (MICgyq0, 2/2 pg/mL) that displayed high resistant rates against [rRm— 05 16 <012->16 685/20.3 79.7/10.2  Imipenem <012 05  <0.12-2  955/0.0 1000/00 ACHN.975 I , , .
ISolates), plasmia mediate m , carpapenemases ase, . . - - _ i i _ ° = =
.( ) ). P (PM) AmpC (12) P ( chromosomal cephalosporinases were also selected as putative AmpC- several comparator agents (Table 2). Tigecycline 05 2 006->4  934/10 888/66  Tigecycline 025 1 0.12-2 100.0/00 955/0.0 _ was aiso actl\{e agalqst carbapenem
|nclud|ng KPC, NDM, IMP, VIM, SME, NMC-A and OXA-48/-181)’ PM g Th <olat lected f bloodst irat ¢ ¢ Levofloxacin 0.5 >8 <0.06->8 62.4/34.0 589/37.6 Levofloxacin 4 >8 0.5->8 455/40.9 36.4/54.5 resistant P. aeruginosa with or without carrying MBL
quinolone (Q) R (22) and isolates dlsplaylng elevated tigecycline MICs (eTIG; pro uc.ers. es.e ISolales V\./ere C.O ecte r(?m ) 00 .S. rea.tm, respira Ofy ract, . The aCtiVit of ACHN-975 was greater than a” other adents tested Wildtype (64) Ceftazidime-resistant AmpC-producing species (putative de-repressed AmpC; 11) enzymeS that are Usua”y MDR and COUld pOse a
11) or ceftazidime-R among AmpC-producing species (CAZ-R; 11). PSA and skin and skin structure infections. Species identification was confirmed by y g _ Y ) ACHN-975 025 1 <006-2 /- /- ACHN-975 05 1 0.25-1 /- /- . . : . ,
_ ; _ standard biochemical tests, the Vitek2 System (bioMerieux: Hazelwood (MICgq 00, 0.12/0.25 pg/mL) against wildtype P. aeruginosa strains and Amikacin 1 2 <05-16  100.0/0.0 98.4/00  Amikacin 1 16 1-32 90.9/00 818/9.1 serious challenge to clinically available antimicrobial
isolates were WT (11), MBL-producers (9) or carbapenem-R MBL-negative ) y : , ) : . : : Gentamicin 05 1  <025->32 969/31 953/3.1 Gentamicin 05 >32 <0.25->32 727/27.3 63.6/27.3 agents
(10). Missouri, USA), or sequencing-based methods, when necessary. this compound displayed remarkable activity against MBL-producing P. Tobramycin 05 2  <025-16 96.9/16 953/3.1 Tobramycin 05 >32 <025->32 727/273 63.6/27.3 '
- T aeruainosa inhibiting all strains at <1 /mL (MIC.,, 0.5 ug/mL) and Ceftazidime <025 05 <0.25-2  100.0/0.0 98.4/0.0 Cefepime 2 32 <025->32 81.8/18.2 36.4/36.4 ) _ o
Results: The highest ACHN-975 MIC result among ENT, regardless of the R Various PCR approaCh?S were used to detect ESBL, .plasmldlc.AmpC, and carbg enem—resista%t MBL-negative Iggaeru(inossf: (MICHg O) 5/1 Cefepime <025 <025 <025-1 100.0/0.0 100.0/00 Piperacilin/tazobactam 64  >64 2_>64  27.3/455 18.2/72.7 « MDR Gram-negative organisms has been highlighted
meChanismS, was 2 /mL (MIC ’ 0.5/2 /mL, see Table 1). ACHN-975 Cal’bapenemase-encodlng genes among Gram'negaUVG bacteria. PCR P g . g 50/907 Y+ Piperacillin/tazobactam 1 2 <0.5-16 100.0/0.0 98.4/0.0 Imipenem 0.5 1 0.25-1 100.0/0.0 100.0/0.0 as a problem of areat concern and new agents with
HY Bl HY /mL) 0 2 0.12 82.8/31 96.9/0.0 012 025 <0.12-0.25 100.0/0.0 100.0/0.0
: : - - , Imi 5 <0.12-4 8/3.1 9/0. Dori <0. 25 <0.12-0.25 100.0/0.0 100.0/0. . :
was very active against WT ENT (MICg;, 0.25 pg/mL), and only two-fold less amplicons were S_equer_lced on both strands and the nu.CIeOtlde SEqUENCes HO TTg;Zi;;Twe 025 2 0.06—>4  96.9/16 89.1/3.1 T;Zii;?:; 0.5 1 0.12—-1  100.0/0.0 100.0/0.0 novel mechanisms of action are urgently needed as a
active against CAZ-R, ESBL-, PMAmMpC- and CBase-producers (MICgj, 0.5 and deduced amino acid sequences were analyzed using the Lasergene Levofloxacin <0.06 05  <0.06->8 938/31 90.6/6.3 Levofloxacin 05 >8  <0.06->8 727/27.3 727/27.3 resource to treat organisms that are resistant to most or
ug/mL for all groups). eTIG isolates displayed higher ACHN-975 MICs software package (DNASTAR; Madison, Wisconsin, USA). Sequences were Table 1. MIC distribution and cumulative frequencies of Gram-negative =SB producers (19 e o N P Tocoresewedmcsty L, N N all clinically available agents. Our results demonstrate
(MICsq/q0, 2/2 |(.)lg/mL). Levofloxacin, tobramycin and cephalosporins had limited compared with others available via NCBI/BLAST. organisms tested against the LpxC inhibitor ACHN-975. Amicach N 5 8 <0637 909/00 90601 that the further development of ACHN-975 is warranted.
activity (<60.0% S overall) against R ENT. TIG (except for eTIG), amikacin No. of isolates at ACHN-975 MIC (cumulative %):2 Gentamicin 05 32 <025->32 63.2/211 57.9/368  Gentamicin 1 32 <025->32 727/27.3 72.7/27.3
(AK.).and polymyxin B (PB) were the only compargtors ShOWIng acceptable Susceptibility testing. MIC values were determined using Clinical and _ - Tobramycin 4 32 <025->32 526/3L6 474/474  Tobramycin 1 16 <025->32 545/182 545/455
aCtIVIty (750_1000% S) ACHN-975 was very active agalnst PSA (MICSOIQO’ _ ) e Organism group (no. tested) <0.06 0.12 0.25 0.5 1 2 Ceftazidime 32 >32 <0.25->32 42.1/57.9 21.1/57.9 Ceftazidime 2 >32 <0.25->32 63.6/36.4 455/36.4
025/05 IJ'g/m L) and WT PSA were Inhlblted by ACHN-975 at S025 “g/ml_ Laboratory Standards Institute (CLSI) bI‘Oth mICI’OdI|UtI0n methOdOIOgy as Enterobacteriaceae (197) 2(1.0) 19(10.7) 41(315) 64(64.0) 45(86.8) 26 (100.0) Piperacillin/tazobactam 64 >64 1->64 36.8/36.8 36.8/63.2 C.efepin?e. 1 >32 <0.25->32 72.7/27.3 545/27.3
ACHN-975 had similar activity against PSA R subsets (MICggqq, 0.5/1 pg/mL) described in CLSI document M07-A9 (2012). ACHN-975 and comparator Wildype (64) 2@1) 16@81) 23(641) 15675 6(%.9) 2(1000) Borpener e ... o o5 st 58/01 S08/oi ACKNOWLEDGEMENT
and highest S rates among comparators were for AK and PB (55.6-70.0 and agents were tested using cation-adjusted Mueller-Hinton broth defined in the ESBL-producers (19) 5(263) 6(57.9)  3(73.7) 5(100.0) Tigecycline 025 2 012-4  947/00 895/53  Doripenem <012 025 <0.12-16 90.9/9.1 90.9/9.1
100.0% S, respectively). thosegpublished | r?CLS}I/ 00 8(2% ()201?’?)1. ested OC Etrains o Serne.carbapenemase-producers (17) ais 176 s@1 1682 zzmo 0; Plasmid-mediated AmpC producers (12) P. aeruginosa (30) This material is based upon work supported by the Defense
: _ .. : - ; - - : : : ACHN-975 05 1 0.25-2 -1- -1- ACHN-975 025 1 <0.06 — 1 - SE - A7
Coc?lglgz'ons- ACHN_'97|5§eemS Ia prom.lsr:ng option for tjhe treatmegt of ENT Escherichia coli ATCC 25922 and P. aeruginosa ATCC 27853, and all QC MBL-producers (22) 3(13.6) 10(59.1) 7(90.9) 2 (100.0) Amikacin 2 16 1-16  100.0/00 833/00  Amikacin 8 >64  2->64  66.7/333 63.3/333 gg;:a;Redugtl_on Agfn(;:_y underdContr;act_ No. HDTRA1-07-C
an organisms, Including Isolates with emerging and common ' ’ OXA-48/-181-prod 19 1(53 8 (47.4 5 (73.7 Gentamicin 0.5 16  <0.25->32 75.0/25.0 75.0/25.0 Gentamicin 4 >32 05->32  53.3/43.3 53.3/46.7 . ANy opinions, 1naimngs ana conciusions or
: results were within published ranges. et D) ) Wra) S8 T8 (100.0) Tobramyci 05 32 <025->32 750/250 75.0/25.0 bramyci 1 32 <025->32 53.3/46.7 53.3/46.7 : L :
TECEIENE: P | Plasmid-mediated quinolone resistant isolates (22) 2(91)  8(455)  10(90.9) 2(100.0) chtg:j)u/r:Z 532 >32 <16—>;2 0.0/100.0 0.0/100.0 I:th?zr:ji/r:: 32 :32 : 1—>3>2 40.0/53.3 40.0/60.0 recommendations expressed in this material are those of the
Ceftazidime-resistant AmpC-producing species (11)° 1(9.1) 7(72.7) 3(100.0) Cefepime 0.5 0.5 <0.26-2 100.0/0.0 91.7/0.0 Piperacillin/tazobactam 16 >64 2—>64 53.3/33.3 53.3/46.7 pfeSGnterS and do not neCGSS&rily reflect the views of the U.S.
Enterobacteriaceae with tigecycline elevated MIC (11) 1(9.1) 2(27.3) 1(36.4) 0(36.4)  7(100.0) Piperacillin/tazobactam 8 32 2—>64 58.3/8.3 50.0/41.7 (e _ g =9 UE=FlE SR S stl Department of Defense.
R E S U LTS _ Imipenem 0.25 0.5 <0.12-1 100.0/0.0 100.0/0.0 Levofloxacin >8 >8 0.25->8 36.7/56.7 36.7/63.3
I N T R O D U CT I O N P. aeruginosa (30) 133) 8(30.0) 8(6.7) 8(833) 5(100.0) Tigecycline 025 05  012-05 100.0/0.0 100.0/0.0 Polymyxin B 1 2 05-2 100.0/0.0 .-
Wildtype (11) 1(9.1) 7(72.7) 3(100.0) Levofloxacin 0.5 >8 <0.06->8 58.3/41.7 58.3/41.7  Wildtype (11)
« All Enterobacteriaceae and P. aeruginosa isolates were inhibited by MBL-producers (9) 4(44d)  4(889)  1(100.0) sirig::agr?spenemase-producers (117) ) s / / /2?1'209[]75 0.212 o.js so.026 —40.25 o é;oo o é;oo R E FER E N CE S
1 1 1 1 1 1 . . = o — ol ol | | - . . . .
AntlmlcrOblal reSIStance among nOSOC0m|aI and’ more recently’ Communlty_ SZ IJg/mL Of ACH N'975 (Table 1 and FIgUI’e 1) and thlS Compound Carbapenem-resistant non-MBL-producer (10) 1(10.0) 1(20.0) 4 (60.0 4 (100.0) Amikacin 2 64 <0.5—>64 76.5/11.8 76.5/23.5 Gentamicin 1 1 05—2 100.0/0.0 100.0/0.0
vaU”ed path(_)ge_ns 1S _Of great concern, and It has cor_npromlse_d the treatment of showed good activity against both groups (MICgy/q0, 0.5/2 pg/mL for 8. MICy, values are underlined: MICy, values are bolded. Gentamicin 8  >32 <025->32 47.1/412 412/529  Tobramycin 05 05  <025-1 100.0/0.0 100.0/0. )
serious bacterial infections. Among the emerging multidrug-resistant (MDR) . , _ b.  Enterobacter cloacae and Citrobacter freundii that putatively have de-repressed chromosomal AmpC. Tobramycin 16 >32  05->32 412/529 353/588  Ceftazidime 2 2 1-4 100.0/0.0 100.0/0.0 1. Bonomo RA (2011). New Delhi metallo-beta-lactamase and
organisms, Staphylococcus aureus, Streptococcus pneumoniae, Enterococcus Enterobacteriaceae and 0.25/2 ug/mL for P. aeruginosa,; Table 2). Ceftazidime 532  >32 <025->32 235/765 17.6/765  Piperacilin/tazobactam 4 4 2_4 100.0/0.0 100.0/0.0 multidrug resistance: a global SOS? Clin Infect Dis 52: 485-
faecium a’nd Gram-negative baciIIi’(Enterobacteriaceae specieS: Pseudomonas Cefepime >32  >32 <025->32 353/64.7 23.5/706 Imipenem 1 1 05-2 100.0/0.0 100.0/0.0 487
; - ; _ : : ) : : o : iperacillin/tazob 64 >64 <05->64 17.6/64. 6/82. floxaci . . 25— 0/0. 0/0. :
meruginesa and Adnetbacter baumanni) are particularly threatening our ability « ACHN-975 was very active against ESBL-producers (MICggg0, 0.5/2 Figure 1. Cumulative distribution of ACHN-975 MIC values tested against e P L R R M
to manage infections. The advent of vaccines, development of new compounds ng/mL; Table 2), including strains producing CTX-M, SHV, TEM and contemporary Gram-negative isolates. Tesmine 05 1 012-2  1000/00 941/00  MpL-producing (9) 2. Clinical and Laboratory Standards Institute (2012). MO7-A9.
active against MDR S. aureus and S. pneumoniae, and the successful oxacillinase variants. ESBL isolates showed elevated resistance rates M;ivmlogacm 22) s e o oo ooa 2221778 1111778 Methods for dilution antimicrobial susceptibility tests for
. . J . L. -producers mikacin -> : : : : : ; . . i
implementation of infection control measures are diminishing the burden of the against most comparator agents tested and imipenem (100.0% e ACHN-975 05 1 02-2 - - Gentarmicin 532 16->32  00/1000 0.0/1000 bg_ci_terlavt\?at grol‘;"A"f‘eCrEg'lcauy’ approved standard: ninth
Gram-positive infections; however, fewer options are available for MDR Gram- susceptible), tigecycline and amikacin (94.7% susceptible for both) o Amikacin 64 >64 1->64  409/59.1 27.3/59.1  Tobramycin >32 82->32  0.0/100.0 0.0/100.0 edition. Yvayne, FA. '
_ _ _ o _ —e—Enterobacteriaceae (197) Gentamicin >32  >32  05->32 40.9/59.1 40.9/59.1 Ceftazidime >32 16->32  0.0/88.9 0.0/100.0 . _
negative organisms. were the agents showing the greatest susceptibility rates against o Tobramycin 532 32 2->32  27.3/63.6 45/727 Piperacillin/tazobactam 64 4->64  333/44.4 33.3/66.7 3. Clinical and Laboratory Standards Institute (2013). M100-
. ] i ) Ceftazidime >32 >32 32->32 0.0/100.0 0.0/100.0 Imipenem >16 16 —>16 0.0/100.0 0.0/100.0 imi i ihili
Inhibitors of the UDP'3'O'(R'3'hydrOXyaCyI)'N'acetylglucosamme deacet)"ase, these strains. w 70 +E:::§$ii:r?;sg:;;n1%m Piperacillin/tazobactam >64  >64 2->64 45/727 45/955 Levofloxacin >8 4->8 0.0/88.9 0.0/100.0 823 P_erfor;n.a?ce Sta_lndalrds fOfI' antimicrobial SUSC.epthlllty
also known as LpxC, demonstrate promising in vitro activity against Gram- ACHN-975 fold , , , duci “ o Imipenem 4  >16 05->16 13.6/682 31.8/27.3 Polymyxin B 1 1-2 1000/00  -/- testing: 23rd informational supplement. Wayne, PA: CLSI.
: . TR : - ° - was two-fold more active agalnSt strains producing 2 —4— Plasmid-me diated quinolone resistant Doripenem 16 >16 1->16 13.6/77.3 13.6/72.7  Carbapenem-resistant non-MBL-producing (10) ) o ) o i
A biosynthetic pathway and its inhibition stalls outer membrane biosynthesis in P P : 2 et iscene with levated Levofloxacin >8  >8  <0.06->8 40.9/545 40.9/59.1  Amikacin 8  >64 4->64  70.0/30.0 70.0/30.0 (2013). Breakpoint tables for interpretation of MICs and
Gram-negative species, including various members of the Enterobacteriaceae when compared to ESBL-producers (MICy,, 1 pg/mL; Tables 1 ERR L OXA-48/-181-producers (19) Gentamicin 4 >32  4->32  50.0/40.0 50.0/50.0 di Version 3.0. J 2013. Available at:
family and P. aeruginosa. Most LpxC inhibitors reported in the literature have and 2) S » ACHN-975 12 025-2 - - Tobramycin L >822 1->82 500/50.0 50.0/50.0 zone diameters. version 3.0, January 2913, Avaliable at
o ' L ' —4—P. aeruginosa (30) Amikacin 4 >64 1->64 78.9/21.1 57.9/21.1 Ceftazidime 32 >32 8- >32 10.0/80.0 10.0/90.0 http://www.eucast.org/clinical _breakpoints/. Accessed
limited spectrum of activity and some of these compounds were shown to have _ ) _ _ 20 Gentamicin 1 >32 <025->32 632/368 632/368 Piperacillinitazobactam >64 >64  16->64  20.0/60.0 20.0/80.0 January 1, 2013.
an effect in the immunological system enhancing phagocytosis. » Citrobacter freundii and Enterobacter spp. with putative de-repressed e Catbanenereresisani et Tobramycin 16 >32 <0.25->32 42.1/57.9 421/57.9  Imipenem 16 >16  8->16  0.0/100.0 0.0/60.0
. Il L o4 . Ceftazidime >32 >32 <0.25->32 36.8/63.2 36.8/63.2 Levofloxacin >8 >8 4 —->8 0.0/90.0 0.0/100.0 5 leermore DM 2009 Has the era Of untreatable Infectlons
We evaluated the activity of ACHN-975 (chemical structure presented in poster AmpC were inhibited by ACHN_.975 at <1 pg/mlL (MI.C5°’9°’ 0.511 _ _ . Cefepime >32  >32 <025->32 421/57.9 421/57.9  Polymyxin B 1 2 05-2  100.0/00  -/- ' arrived? J AntirEﬂcrot? .Chemother 64 Supbl 1: 129-i36
#F_1226) a flrst_ln_class LpXC Inhlbltor and Comparator antlmlcroblal agents Hg/mL). Carbapenems, tlgecyC“ne (100.0% SUSCGpth'G) and amlkaCIn <0.06 0.12 0.25 0.5 1 2 Piperacillin/tazobactam >64 >64 32 —>64 0.0/94.7 0.0/100.0 a. S=susceptible; R= resistant. ' pp ) )
T . ! . . . ] 0 . . 0 ACHN-975 MIC (pg/mL) Imipenem 2 >16 0.25->16 26.3/31.6 68.4/15.8 b. Criteriaas published by CLSI [2013] and EUCAST [2013].
tested against 227 Enterobacteriaceae and P. aeruginosa isolates, including (90.9% susceptible) were the only agents showing >75% Tigecycline 05 2 012-4  947/00 895/53 6. Patel G, Bonomo RA (2013). "Stormy waters ahead": Global
strains with contemporary resistance phenotypes and genotypes. susceptibility rates against these organisms (Table 2). Levofloxacin 8 >8 <006->8 47.4/526 47.4/52.6 emergence of carbapenemases. Front Microbiol 4: 48.
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