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Organisms (235 total) originated from patients in 88 medical Table 1. Characterization of the Gram-negative bacterial Table 3. Comparison of in vitro activity of ACHN-490 and selected Table 5. Comparison of in vitro activity of ACHN-490 and selected
A B ST RA CT I NT RO D U CTI O N centers participating in global_ Suryglllance programs in 2007 pathogens tested in this study. antimicrobial agents tested against Enterobacteriaceae (125 strains). antimicrobial agents tested against staphylococci (50 strains).
- - - ' ' E\?vi (E:(I)iﬁirz:tgler?\)i.clrz(t))liitlgs lerlfolri(?grtilgg Oilntc(:)l joﬁ)i(re]u?rﬁ‘\é?(legze OIS Category (no.) Enzyme(s) atinieionlAgent MICso  MICq MIC Range % susceptible/resistant® Organism/antimicrobial agent MICs, MICq,  MICRange % susceptible/resistant?
Background: ACHN-490 is the first neoglycoside, a next- Aminoglycosides (AG) have a broad-spectrum of gy I ng —— NE—— ACHN-490 <0.5 2 <0.5- >64 - S. aureus (30
generation aminoglycoside (AG) in clinical development. antimicrobial activity against aerobic Gram-positive and — Iabor_atory. (JMI Laborato_rles). Seventy-four |solate§ of = lld-Type (10) Gentamicin 05 >32 <0.25 - >32 76.0/18.4 ACHN-490 05 1 <05-2 /-
ACHN-490 activit | d inst G - negative bacterial pathogens. Gentamicin, tobramycin and species with unusual resistance phenotypes were isolated Plasmidic AmpC (6) CMY-2, FOX-5 Amikacin 2 16 =0.5->64 92.0/4.0 Gentamicin 025 >32  <0.25->32 86.7/133
- y was evaluated against Gram-negative j Y e : 5 : ] d vari b e 4 . .5 s 9 LS Amikagin o 2 5 64 33160
. ; amikacin are the most common AGs utilized for the prior to 2007. Organisms demonstrated various antibiogram ESBL (10)2 CTX-M, OXA, TEM _ _ |
(GN) isolates, S. aureus (SA) and Coagulase-negative : : : : : : : - : Imipenem 0.5 8 <0.12->16 87.2/9.6 Levofloxacin 025 >4 0.06 - >4 73.3/26.7
. ) _ treatment of bacterial pathogens in the United States (USA). rofiles, including some strains with resistance to at least " . I . B
staphylococci (CoNS) resistant (R) to current front-line : : : : : Carbapenemase (1) KPC-3 Piperacillin/tazobactam e & Sl ==t zlbidea Vancomycin 1 1 0.5-1 100.0/0.0
AL Resistance mechanisms to these and other AGs include one or more marketed aminoglycoside class agents. The T STE— Ciprofloxacin <006  >8 <0.06 - >8 69.6/28.8 SeseEl 025 05 0.25- 1 100.0/ -
antimicrobial agents. inactivation of the drugs by aminoglycoside modifying Gram-negative organism collection with phenotype/genotype SRSIENa Spp. lla-Type (10) Tigecycline? 012 012 0.06 -4 97.6/- inzaelie 2 2 2 100.0/-
| | enzymes (AMEs), decreased permeability and/or _ characterizations is listed in Table 1. Staphylococci included ESBL (10)? CTX-M, OXA, SHV, TEM :olir:tﬁ;nafpumhed — [20019] >8 0.5->8 - e 0.06 012  0.06-0.25 100.0/ -
Methods: 235 isolates were collected from medical centers upregulated efflux and less commonly, ribosomal alteration. oxacillin-susceptible and -resistant isolates as well as Carbapenemase (12) IMP, VIM, KPC-2, KPC-3 b, USA-FDA breakpoints were applied [Tygacil Product Insert 2005]. C‘;\'\'CSH(S_OZQO w05 <05 05 .
worldwide and tested for susceptibility to ACHN-490 and The clinical importance of AMEs is significant as the community-acquired strains. Enterobacter spp. Wild-Type (5) : — — Gentamicin <025 >32  <0.25->32 75.0/20.0
comparator agents by CLSI broth microdilution methods. encoding gen_(la_?] CaArll\/Itl)Ee c_hssieénlnated Iby ple;smlds or ST ATEE (6] Table 4. Comparison of in vitro activity of ACHN-490 and selected Amikacin 1 4 <05-64 95.0/5.0
- = - - transposons. Ihe S Include acetyltransrerases, antimicrobial agents tested against non-enteric Gram-negative Levofloxacin 012 >4  0.06->4 55.0/ 45.0
ElEely acdterrllaceae. (Eggérl_i%) é;ncéug(e;dmmcgyg?\/gv T) . adenylyltransferases and phosphotransferases. ACHN-490 RESULTS Carbapenemase (6) IMP, VIM, KPC-2, KPC-3, NMC-A pathogens (60 strains). T — L 2 05-2 100.0/0.0
strains and those wit AR ! ! el IS a n609|yCOSide, or neXt'generation amiﬂ09|yCOSide, in Citrobacter spp. Wild-Type (5) Organism/antimicrobial agent MIC MIC MIC Range % susceptible/resistant? Dol Uz e 2= 004
- . . 50 90 . .
MBL enzymes. Non-ENT GN pathogens included WT P. clinical development that has been designed to overcome - _ | Derepressed AmpC (5) P. aeruginosa (30) Linezolid 05 1 025-1 100.0/-
aeruginosa (PSA) and Acinetobacter spp. (ACB) and AG resistance mechanisms. * No significant differences in ACHN-490 potency were ACHN-490 8 39 1->64 /b . Tlgﬁtzyrglzspumsmd —— [Zoog].oes 025 <0.03-0.25 - /-
carbapenem (CARB)-R strains, including those with MBL | | N noted between wild-type enteric isolates and those that CEREPEENEES () VIM, KPC-3 Gentamicin 8 >3 1->32 46.7/40.0 b, 66.7% of isolates were resistant to oxacilln,
and OXA enzymes. SA and CoNS included oxacillin- This study was conducted to determine the activity of ACHN- produced various B-lactamase/AmpC/carbapenemase Serratia spp. Wild-Type (10) e o avs e P . USA-FDA breakpoints were applied [Tygacil Product Insert, 2005)
susceptible (MSSA/MS-CoNS) and -R (MRSA/MR-CoNS) 490 agf?“r]lSt QOmmgn b*’?‘Cte_“a'l Sgeg'ehs that 9ﬁuself'l?”'f'ca”t enzymes (Table 2). Carbapenemase (3) KPC-3, SME-2 [ — 16 >16  05->16 36.7/56.7
i patlent Infections. peCIGS InCluded those with we nown . . . ild- Piperacillin/tazobactam 64 >64 2->64 53.3/46.7
SUCIIES and established resistance such as methicillin-resistant * Species of Proteae had slightly higher MIC values than rroteae Hid-Type (20) T — 2 > 012->8 40.0/46.7 CO N C |_ U S | O N S
h i isol h of Plasmidic AmpC (1) DHA-1 : b i e
Staphylococcus aureus (MRSA) as well as more recently other Enterobacteriaceae and one isolate each o Tigecycline >4 >4 1->4 /
Results: The MICg,,q, for ACHN-490 was <0.5/2, 8/32, 8/32, recognized and/or evolving resistance mechanisms such as Enterobacter spp. and Klebsiella spp. had a MIC value of Carbapenemase (1) VIM AC?g?bfcu?;S - 2 2 05-8 93.3/3.3 . Overall, ACHN-490 displayed activity against all tested
<0.5/1 and S0.5/S0.5 Mg/ml among ENT, PSA, ACB, SA and serine carbapenemases found in Gram-_negatlve bacteria >64 ug/ml (also resistant to gentamicin and amikacin). Salmonella spp. Plasmidic AmpC (3) CMY-2 ACHN-490 PP 8 39 <0.5- 64 . ’ _ _ y _ y
CoNS, respectively (Table). Although AG-R was not a (e.g., KPC enzyme types). Enterobacteriaceae are common These two isolates were later demonstrated to possess . aeruginosn T E— Contamicin 5 s 05.o3 167667 pathogens including Enterobacteriaceae (MICy,, 2 pg/ml),
selection criterion for this study, overall S to gentamicin and pathogens which have acquired numerous resistance ribosomal methyltransferases (armA and rmtB). TS S Amikacin 64  >64 2->64 23.3/70.0 P. aeruginosa (32 pg/ml), Acinetobacter spp. (32 pg/ml),
amikacin was only 66.0 and 77.0%, respectively. There were mechanisms including Amp-C and extended spectrum [3- . Ceftazidime 532 >32 4->32 3.3/93.3 S. aureus (1 ug/ml) and CoNS (0.5 ug/ml).
diff in ACHN-490 pot inst WT strai lactamase (ESBL) enzyme production. Multi-drug resistance « Among all Enterobacteriaceae isolates, MIC,q, results for Carbapenemase (10) GIM, IMP, SPM, VIM Imipenem >16  >16  <0.12->16 33.3/66.7
no I erenges In - : pO e.nCy agalns . strains vs. iS common among Staphylococci and non-fermentative < . . Acinetobacter s Wild-Type (10) Piperacillin/tazobactam >64 >64 <0.5->64 13.3/66.7
SOlEIES eilig) (K IMELTEISmS S ine @Xee gl erieinE. Gram-negative bacilli such as Pseudomonas aeruginosa and ACHN-490 were =0.5 and 2 ug/ml, respecfively. With he " " AP 8 28 04238 2331733 « The presence of extended spectrum B-lactamases
R PSA which were also less S to comparator AGs vs. WT Acinetobgcter <pp. Some endemic strains amon gach of exception of two isolates, all organisms were inhibited by Oxacillinase (10)2 OXA-23, -24, -51, -58 Tigecycline® 1 2 0.06 -4 e ) I I ” e 1Ses,
ins. SA_includinga MRSA. and CoNS il I SPP. S nong <4 pg/ml (Tables 2 and 3). ACHN-490 was the most potent Carbapenemase (10) MP PolymyxinB__ 1 2 0.5->8 90.0/10.0 chromosomal or plasmidic AmpC cephalosporinases,
strains. SA, Incluading , and LONS were readily these bacterial species have become so resistant that o _ 2. Criteria as published by the CLSI [2009]. serine carbapenemases and metallo-B-lactamases had no
InthItEd by ACHN_490 (MICS S2 Hg/ml) emplrlc therapy |S problematlc and antlmlcroblal therapy agent tested N thIS StUdy and was elght—fOId and Z32—f0|d a. Multiple enzymes were often present. b. No susceptibility breakpoint criteria have been recommended. p
Cumulative % inhibited at ACHN-490 MIC even after the antibiogram is known, may be limited to only more active than amikacin and gentamicin, respectively. Table 2. MIC distributions of ACHN-490 when tested against common bacterial pathogens, including resistant subsets effect on MIC values of ACHN-490.
i one class of compounds. Thus it is extremely important that Resistance to other antimicrobial classes ranged from 9.6 ; 9 P : _9_ ! 9 ;
Organism/phenotype . . . . e . Number inhibited at each MIC (ug/ml) . .. . .
(no. Tested) <05 1 2 4 8 16 32 64 >64 the dISCO\fel’lzl of new antlmkljcroblag classes or modlflc?t_lons - 41.6%. Organism group (no. tested)? <05 1 2 4 8 16 32 64 >64 * The remarkably consistent activity against leading Gram-
: to currently known agents be made to overcome evolving _ _ E. coli (20) 9 8 3 i i i i i § . " : . .
(o) ceraceas 500 800 920 984 984 584 904 984 1000 resistance problems. « Regardless of enzyme production or resistance Wild-type (10) 5 3 > - - - - negative and -positive pathogens, including those with
WT (60) 417 700 883 100.0 mechanism, all but one isolate of P. aeruginosa had KEES;'IQ“S’S;C(G;)“O) - > ! : : : . increasingly prevalent resistant mechanisms, is a
ESBL (20) 650 900 950 950 950 950 950 950 1000 MATER IA L S A N D I\/I ETH O DS ACHN-490 MIC values between 1 and 32 pg/ml (Table 2). Wild-type (10) 8 1 1 . . - - promising feature of ACHN-490. MIC,, and MIC,
-prod 10 9 - - - - - 1 - . .
ey o SME B0 000 MICsoand MICy, values of 8 and 32 pug/ml were observed e r—— : - _ _ : . - potencies suggest that the majority of isolates may be
AmpC (20) 750 850 950 950 950 950 950 950 100.0 Solat ested by ref Clinical and Laborat for all isolates combined (Table 4). One isolate (MPL- \(/:v;?;yzgnfg)res_stant(f)) g : - - - - : inhibited by achievable concentrations of this novel agent
solates were teste reference Clinical and Laborator zidime-resi - . - . : . L .
MBL (10) 80.0 80.0 90.0 100.0 . 4 N, Y producer) had a MIC value of >64 pg/ml. Citrobacter spp. (10) 10 : : : : : : pending appropriate pharmacokinetic/ pharmacodynamic
PSA (30) TEEEEEE T BT Standards Institute (CLSI) broth microdilution methods per _ _ _ _ Wild-type (5) c i i i _ _ _ _
WT (20 00 100 100 700 1000 . - . . MO07-A8 [2009]. Antimicrobial susceptibility panels were * Against Acinetobacter spp., no differences in ACHN-490 Ceftazidime-resistant (5) 5 : : : : - and target attainment studies.
' | ' ' ' manufactured by JMI Laboratories (North Liberty, lowa activity were observed between carbapenem-susceptible Serratia spp. (10) 2 8 - - - -
CARB-R (20) 00 00 00 100 250 650 950 950 100.0 _ ’ , . : : P. mirabilis (10) - 1 3 6 - 5
ACE (30) 33 100 233 267 667 700 900 1000 USA). Supplemental calcium (50 mg/L) was added to the and -resistant isolates (Table 2) with MICz, and MIC, indole-posiiive Proteas (10) : Z 5 1 : :
WT (10) an 0o o om0 00 s wne broth media for testing daptomycin and freshly prepared values of 8 and 32 pg/ml (Table 4). Serine-carbapenemase-positive enterics (15) 9 6 : : : :
— —— ' broth media was utilized for testing tigecycline. Qualit D asmid 6 Amp'-positive erierios (10) ! L 2 ' : : REFERENCES
CARB-R (20) 5.0 15,0 300 300 70.0 75.0 950 100.0 ] ) g gecy : Yy ° Slgnlflcant resistance was noted for other antimicrobial Metallo-B-lactamase (MBL)-positive enterics (10) 8 - 1 1 - -
SA (30) % a0 control (QC) strains included E. coli ATCC 25922, P. . . . P. aeruginosa (30) : 1 : 8 6 8 6 1
' ' ' i ATCC 27853 and S ATCC 29213 classes against the non-enteric Gram-negative pathogens, Wild-type (10) 1 - 6 3 - - - 1. Clinical and Laboratory Standards Institute (2009). MO7-A8, Methods for dilution antimicrobial
MSSA (10) 80.0 90.0 100.0 aerugmo.sa o an - AUreus ) including aminoglycosides at 36.7 — 70.0% (Tab|e 4) Carbapenem-resistant, MBL-negative (10) - - 2 1 4 3 - susceptibility tests for bacteria that grow aerobically; approved standard - eighth edition.
MRSA (20) 60.0 100.0 Interpretlveb?'ml:’]erha'anﬂ QgLI;na?_% 80rsic9)m2poa(;gtocg agents ) ' ] Carbapeneme-resistant, MBL-positive (10) - - - 2 4 3 1 Wayne, PA: CLSI.
were as published In the - ocument. i ‘hili Acinetobacter spp. (30) 1 2 4 1 12 1 6 3 = 2. Clinical and Laboratory Standards Institute (2009). M100-S19, Performance standards for
CoNS (20) 100.0 Gram nep at- e 'solates ere tested a a'n[st ACI]_IN 490 * Regardle_ss Of C-)X-aCIHIH SUSCeptlblhty pattern, S aureus Wild-type (10) - - 1 1 4 - 2 2 antimicrobial susceptibility testing, 19th informational supplement. Wayne, PA: CLSI.
i gative | o W - ) gal - ) ’ was readily inhibited by ACHN-490 (MIC values, <1 Carbapenem-resistant, MBL-positive (10) - 1 2 - 3 1 3 - 3. Jana S, Deb JK (2006). Molecular understanding of aminoglycoside action and resistance.
Conclusions: The remarkably consistent activity of ACHN amikacin, gentamicin, ceftazidime, piperacillin/tazobactam 4 y 20 oxacill ducers (10) 1 1 1 5 1 1 Appl Microbiol Biotechnol. 70:140-150
. - ) , ) , ; ; ; i ; xacillinase-producers - ppl Microbiol Biotechnol. 70:140-150.
P e T N ot y ] I\>|/S Syl imipenem, tigecycline, ciprofloxacin and polymyxin B _ug/ml)_ Wlth all isolates Iﬂh!blt?d _b)_/ <2 pg/ml (Table 5). ThIS S. aureus (30) 20 9 1 2 i 4. Shaw KJ, Rather PN, Hare RS, Miller GH (1993). Molecular genetics of aminoglycoside
against leading pathogens, sA and LoNs, Including e ! . L investigational agent readily inhibited coagulase-negative Oxacillin-susceptible (10) 8 1 1 resistance genes and familial relationships of the aminoglycoside-modifying enzymes.
those with increasingly prevalent R mechanisms is a Staphylococci were tested against ACHN-490, amikacin, staphylococci (CoNS); all isolates were inhibited by <0.5 ol resiEEn (20 12 8 : Microbiol Rev. 57:138-163.
- - feat f thi | t gentamicin, Ievofloxacin, Iinezolid, daptomycin, Vancomycin pny J y sU. Coagulase-negative staphylococci (20) 20 - 5. Vakulenkp SB_, Mol_)asheryS(2003).Versati|ity of aminoglycosides and prospects for their
promising reature ot this novel agent. : : /ml (Table 5 Oxacillin-susceptible (10 10 future. Clin. Microbiol. Rev. 16:430-450.
dt | pug/mi (iable o). ptible (10)
an IgeCYyClIne. Oxacillin-resistant (10 10 6. Yamane K, Wachino J, Doi Y, Kurokawa H, Arakawa Y (2005). Global spread of multiple
(10)
a. For species composition of these groups see Table 1. aminoglycoside resistance genes. Emerg. Infect. Dis. 11:951-953.
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