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- Categorical interpretations for all comparator agents were those in the EUCAST « Sequences were de novo assembled and genes encoding resistance were searched Table 1 Activity of plazomicin and clinically available aminoglycosides
Amended AbStraCt breakpoint tables (version 7.0, January 2017) us_ing a curated library and applying criteria of >94% sequencing identity and 40% _ _ Plazomicin (mg/L) % of isolates inhibited by plazomicin at (mg/L) % susceptible using EUCAST breakpoint
- Quality control (QC) was performed according to CLSI guidelines (M07), and all minimum length coverage Organism/organism group MIC, MIC,, 0.5 1 2 4 8 Amikacin Gentamicin Tobramycin
Background: Plazomicin, a next-generation aminoglycoside, was developed to QC MIC results were within acceptable ranges as published in CLSI documents Enterobacteriaceae (3,238) 0.5 1 74.1 90.8 96.3 98.2 98.5 94.3 82.1 75.9
overcome common aminoglycoside-resistance mechanisms. We evaluated plazomicin « Extended-spectrum beta-lactamase (ESBL)-phenotype was defined as an MIC at Escherichia coli (1,182) 0.5 1 65.1 95.3 99.7 100.0 97.0 82.7 /8.6
activity against Enterobacteriaceae clinical isolates collected in Europe (n=2,045), Latin =2 mg/L for ceftriaxone, ceftazidime, or aztreonam (CLSI, 2018) for Escherichia coli, Klebsiella pneumoniae (1,115) 0.25 0.5 94.8 96.0 96.3 96.4 96.4 88.3 74.3 62.7
America (n=511), and Asia-Pacific (n=682) during 2016 and evaluated aminoglycoside K. pneumoniae and K. oxytoca, and Proteus mirabilis Klebsiella oxytoca (182) | 0.5 0.5 94.0 100.0 100.0 08.3 97.3
and beta-lactam resistance mechanisms among these isolates. « CRE was defined as any isolate exhibiting doripenem, imipenem, and/or meropenem o L . o , gzgglrggzgl{z; gl(;);caeizge(g?e)s 2emp EXS§D) 06255 82 gg; g?g g‘;’g gg; gg; 84713 ggg Sgg
Materials/methods: A total of 3,238 Enterobacteriaceae were susceptibility tested MIC values at =2 mg/L  Plazomicin (MIC, ., 0.5/1 mg/L)_lnhlblted 96.3% and 98.2% of the Enterobacteriaceae — g = 1 1 40-5 94-2 106 5 : : 95-9 95-0 78.5
Uling) e EIEEnes (0w tleeliitel MEies. ESE-gnenenfos, S peici- - Proteus mirabilis and indole-positive Proteeae were categorized as CRE if at =2 mg/l- and =4 mg/L., respectively (Table 1) Ciirobacter roundi Specic lex (50 0.5 0.5 98.0 100.0 | 100.0 92.0 86.0
resistant Enterobacteriaceae (CRE), and isolates resistant to 21 aminoglycoside were : P J L - Amikacin, gentamicin, and tobramycin inhibited 94.3%, 82.1%, and 75.9% of ltrobacter freundii species complex (30) : ' ' : : ' '
; . . : doripenem and/or meropenem MIC values were at 22 mg/L due to intrinsically cin, g N y , ! ! , Citrobacter koseri (82) 0.25 0.5 92.7 98.8 98.8 08.8 08.8 98.8 98.8 08.8
ST o FETELENES GENEE LG SIels CRMEmE SeeUEmeing einelysls. elevated imipenem MIC values these isolates, respectively, when applying the current EUCAST breakpoints Morganella morganii (93) 2 4 16.1 46.2 81.7 94.6 100.0 98.9 86.0 90.3
Results: Plagomicin (MIC,,.,, 0.5/1 mg/L) inhibited 9.6.3% anc} 98_.2% of the_ | . Whole genome sequencing on a MiSeq (lllumina, San Diego, California, US) . Elazor_nicin disp_layed similar activity against most Enterobacz_‘eriaceae species, Providencia spp. (39) 2 8 7.7 46.2 71.8 87.2 94.9 94.7 66.7 69.2
Enterobacteriaceae at <2 mg/L and <4 mg/L, respectively. Amikacin, gentamicin, instrument targeting a 30X coverage was performed on selected isolates including E. coli (n=1,182; MIC,, ., 0.5/1 mg/L), K. pneumoniae (n=1,115; MIC,, .., Proteus mirabilis (116) 2 4 0.9 14.7 68.1 98.3 99.1 99.1 75.9 78.4
and tobramycin inhibited 94.3%, 82.1%, and 75.9% of these isolates, respectively Escherichia coli, Klebsiella spp.. Proteus spp., and Enterobacter spp. isolates 0.25/0.5 mg/L), and Enterobacter cloacae (n=56; MIC_ ., 0.25/0.5 mg/L; Table 1) Proteus vulgaris group (41) 1 2 24 .4 70.7 100.0 100.0 100.0 100.0
(EUCAST breakpoints). Plazomicin displayed activity against E. coli (n=1,182; -k . ) . x - dhtd oDdab - _ ) ’ : : : : : : CRE (170) 0.25 >128 71.8 /8.2 78.8 78.8 78.8 47 .1 48.8 14.1
E. cloacae species complex (n=120; MIC, .., 0.25/0.5 mg/L). Plazomicin (MIC,, , according to CLSI criteria were screened for the presence of AMEs and any Enterobacteriacsae shecies 90 ESBL-producers (692) 0.25 1 79.0 92.2 94.7 94.8 94.8 82.7 43.8 25.0
0.25/1 mg/L) inhibited 94.7% and 94.8% of the 688 isolates carrying ESBL genes at Enterobacteriaceae isolate with plazomicin MIC values of 2128 mg/L was P _ | _ S AME-producers (630) 0.5 2 73.5 88.1 92.7 93.5 93.5 75.1 17.5 1.7
<2 mg/L and <4 mg/L, respectively. The most common ESBL genes were bla.... ... screened for AMEs and 16S rRNA methyltransferase encoding genes  ESBLs were detected among 692 isolates displaying the CLSI ESBL-phenotypic criteria 16S RNA methylase-producers (48) >128 >128 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(n=486) and bla_., ,, ., (n=51). Plazomicin inhibited 78.8% of the 170 CRE at <2 mg/L - CRE and Enterobacteriaceae isolates displaying an ESBL-phenotype were - The most common ESBL genes were bla_., ,, .. (=486) and bla_, ,, ., (n=51;
or <4 mg/L. Other amlnoglyc05|des inhibited 14.1% to 48.8% of these isolates screened for the presence of 3-lactamases Figure 1)
(EUCAST breakpoints). Carbapenemase genes were found in 138 CRE isolates - Plazomicin (MIC_, ., 0.25/1 mg/L) inhibited 94.7% and 94.8% of the 688 isolates !
and included 74 bla, ., 39 bla_, , ,.-like, and 26 bla,,, .. Aminoglycoside-modifying carrying ESBL genes at <2 mg/L and <4 mg/L, respectively (Table 1) ConCI usions
enzymes (AME) were observed among 630/644 isolates tested and the most common - Amikacin, gentamicin, and tobramycin inhibited 82.7%, 43.8%, and 25.0% of
865%98 were aac(6’)-Ib-cr (0n =353) andoaaC(3) -lla (n=312). Plazomicin (MIC, Figure 1 Distribution of genes encoding carbapenemases, 16S rRNA methyltransferases, AMEs, and ESBLs these isolates, respectively (Table 1) L Slezeriteh chsskvee setviy sastist SrertestrEsens elkas collsee om
.5/2 mg/L) inhibited 92.7% and 93.5% of the AME-carrying isolates at <2 mg/L and = . o < < ntinent
<4 mg/L, respectively. Amikacin, gentamicin, and tobramycin inhibited 75.1%, 17.5%, . azomicin inhibited 78.8% of the 170 CRE at <2 mg/L or <4 mg/L (Table 1) continents
and 1.7%, respectively, of these isolates using the EUCAST breakpoints. 16S rRNA m All regions - Amikacin and gentamicin inhibited 47.1% and 48.8% of the CRE isolates using - This collection included isolates with genes encoding ESBLSs,
methylases were detected in 49 isolates that were resistant to all AMGs and had Carbapenemases EUCAST breakpoints carbapenemases, and AMEs
plazomicin MIC values >128 mg/L. One Providencia stuartii isolate carried aac(2’)-la — - Tobramycin inhibited only 14.1% of the CRE isolates using EUCAST breakpoints = Plazomicin was the most active aminoglycoside against these groups of
and displayed plazomicin MIC values of 2128 mg/L. 32 KPC-2 . . . isolates
_ o _ . _ _ _ 25 < B blagpc ., - Carbapenemase genes were found in 138 (81.2%) CRE isolates and included 74
ggg?ll?"gf,‘a\sl\:/IE'aZOm'C'n.Wel‘StaCthedagamSt FhetE;?t%g(f/?aC;‘et;’an;E teosted, 'nCﬂUde 3 blayoy. bla,,., 39 bla,,, .-like, and 26 bla,, . »  Plazomicin is currently under review at the FDA for approval to treat complicated
-an -carrying 1solates and approximately o OI'the . Dur results - STy - - urinary tract infections, including acute pyelonephritis and bloodstream infections
support the development plan for plazomicin to treat serious infections caused by 4 l(o)lthXA_48-tl)|ke - Plazomicin |nr.1|t.)|ted 00.6% C_)f the 33 isolates carr?/lr?g MBL genes at <0.25 mg/L due toycertain Enterobacteriace%e In pa?iénts wrr)wo have limited or no alternative
resistant Enterobacteriaceae when treatment options are limited. gengrscar apenemase »  The remaining 13 MBL isolates had plazomicin MIC values at 2128 mg/L treatment options
This project has been funded under BARDA Contract No. HHSO100201000046C. Negative - AMEs were observed among 630/644 isolates tested and the most common genes
were aac(6’)-1b-cr (n=353) and aac(3)-lla (n=312; Figure 2)

- Plazomicin (MIC_. ., 0.5/2 mg/L) inhibited 92.7% and 93.5% of the AME-carrying
ESBLitransferable AmpC isolates at <2 mg/L and <4 mg/L, respectively

1 1
blaCTx_M_1 : . _ T
- Amikacin, gentamicin, and tobramycin inhibited 75.1%, 17.5%, and 1.7%,
— ZZCTX"V"M respectively, of these isolates using the EUCAST breakpoints ACkn OWIngements
* Plazomicin is a semi-synthetic aminoglycoside developed from sisomicin that o5 — blagi'm'i + blagya. « Among 50 (1.5%) isolates displaying plazomicin MIC values >8 mg/L, 49 carried 16S

demonstrates activity against Enterobacteriaceae, including multidrug-resistant ( — rRNA methyltransferase genes This study was performed by JMI Laboratories and supported by Achaogen, which included
isolates, Staphylococcus spp., and some Pseudomonas aeruginosa N b/agng - These isolates were highly resistant to all of the other aminoglycosides tested and

Introduction

funding for services related to preparing this poster.

 Plazomicin contains structural modifications that allow it to retain activity in the B Other genes/combinations displayed plazomicin MIC values of 2128 mg/L AW Serio and KM Krause are employees of Achaogen and contributed to the design of the study.
presence of aminoglycoside-modifying enzymes (AMES) B Negative _ One Providencia stuartii from Germany carrying aac(2’)-la displayed plazomicin This project has been funded in whole or in part with federal funds from the Biomedical
- AMEs are the most common resistance mechanism to aminoglycoside MIC results of >128 mg/L é\fgsgfe%dnEsessgﬁgcgsgsoasgeg%@: rgg‘?huethsoggrl,egfglcle)g;;hrtemAeSnStlSg? ITIJ[eiﬁﬁrZ:\aclr{Ift?rzlan
agents in gram-positive and -negative bacteria and confer resistance by « The activity of plazomicin was similar in all 3 geographic regions (Figure 2 i | |
aminoglycoside modification and subsequent inactivation 165 rRNA methyltransferases yorp Jeograp gions (Fig ) Services, under Gontract No. HHS0100201000046C.
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« Plazomicin has been evaluated in 2 phase 3 clinical trials, including a study
to evaluate the efficacy of this aminoglycoside against carbapenem-resistant
Enterobacteriaceae (CRE)

« We evaluated the activity of plazomicin and comparator antimicrobial agents
against 3,238 Enterobacteriaceae isolates collected in hospitals located in

Europe, Asia-Pacific, and Latin America as part of the Antimicrobial Longitudinal S rmtFT 100 Clinical and Laboratory Standards Institute (2018). M7100Ed28E. Performance standards for
Evaluation of Resistance Trends (ALERT) program 90 antimicrobial susceptibility testing: 28th informational supplement. Wayne, PA: CLSI.
- Isolates displaying resistance to 1 or more aminoglycosides or resistance to AMEs S 80 Clinical and Laboratory Standards Institute (2018). MO7Ed71E. Methods for dilution
broad-spectrum B-lactams were evaluated for resistance mechanisms against o = 70 antlmlcrobla_l .susceptlbll/ty tests for bacteria that grow aerobically; approved standard—
Y : - : B aac(3)-lla S S eleventh edition. Wayne, PA: CLSI.
these antimicrobial classes using whole genome sequencing analysis B 2ac(3)-la, aac(6)-Ib E< 5
’ , 3 S EUCAST (2018). Breakpoint tables for interpretation of MICs and zone diameters. Version
= Zzgg% aac(6)-Ib-cr £ E 50 Continent (number of isolates) MIC;, MIC,, 81.:§|), J/?Bnuall'(y 2.01t 8t. Ab\I/an/ablg St: Bhttp:li/wyvvtv.eTuct:)?st.o:%/fgeadmingsac/media/zpotigs/EUCAST
. - o2 - . _files/Breakpoint_tables/v_8.0 Breakpoint_Tables.pdf. Accessed January .
, = 40 —8— Asia-Pacific (682) 05 1
Mate l'la|S and MethOdS W aac(3)-1ld, aac(6)-1b-cr = 30 Europe (2,045) 05 2 Doi Y, Wachino J, Arakawa Y (2016). Aminoglycoside resistance: The emergence of
I aac(6)-1b & o— Latin America (511) 05 1 acquired 16S ribosomal RNA methyltransferases. Infect Dis Clin North Am 30: 523-537.
 Atotal of 3,238 Enterobacteriaceae isolates collected during 2016 from 62 hospitals Bl aac(6)-Ib-cr o 20 ' Ramirez MS, Tolmasky ME (2010). Aminoglycoside modifying enzymes. Drug Resist Updat
and identified as causative of infection were included in the study; isolates were ant(2")-la 10 13: 151-171.
limited to 1 per patient episode and were included in the ALERT Program B Other AME genes 0 0015 003 006 0412 025 05 1 2 4 8 16 32 64 128 5128 Walkty A, Adam H, Baxter M, et al. (2014). In vitro activity of plazomicin against 5,015 gram-
» |solates were susceptibility tested using the reference broth microdilution method Negative ' ' ' ' ' ' negative and gram-positive clinical isolates obtained from patients in Canadian hospitals as

described by the Clinical and Laboratory Standards Institute (CLSI) MIC (mg/L) part of the CANWARD study, 2011-2012. Antimicrob Agents Chemother 58: 2554—2563.



