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I NTRO D U CTI O N e DNA e).(tracts were quantified using the Qubit™ High Sensitivity DS-DNA assay (Invitrogen, ThermoFisher Inc.) and RESU LTS Table 5 Antimicrobial activity of aztreonam-avibactam tested against carbapenem-resistant
normalized to 0.2 ng/uL | | | | o . Enterobacteriaceae (CRE) isolates stratified by carbapenemase type
Avibactam effectively inactivates the vast majority of clinically relevant serine B-lactamases, including class A (such as * Atotal of 1 ng high-quality genomic DNA was used as input material for library construction using the Nextera XT" DNA All US Enterobacteriaceae isolates (MIC. ., <0.03/0.12 ug/mL), except for 1 Escherichia coli strain with an aztreonam- : : : : Ve ©
: : . ; . . : 50/90 _ W Organism / organism group No. of isolates at MIC (ug/mL; cumulative %)
KPC), class C (AmpC), and some class D (OXA) B-lactamases; however, avibactam and all other B-lactamase inhibitors library preparation kit (lllumina, San Diego, California, USA) avibactam MIC of 8 ug/mL (Table 1), and all ex-US CRE isolates (MIC, .., 0.25/0.5 pg/mL) were inhibited at aztreonam- no. of isolates <0.03 0.06 0.12 WL 0.5 1 2 4
currently available for clinical use do not inhibit metallo-B-lactamases (MBLS) — Libraries were normalized using the bead-based normalization procedure (lllumina) and sequenced on MiSeq avibactam MIC of <4 pg/mL (Figure 1) ”’X}?SS?FGﬁ tes (120) 23 (19.2) | 11 (28.3) | 35(57.5) | 28 (80.8) | 14 (92.5) | 6(97.5) | 1(98.3)  2(100.0) | 0.2 0.5
. . . . . . . . . . . . . isolates . . . . . . . . . .
 Aztreonam has a unique feature compared to other -lactams in that it is stable to hydrolysis by MBLs — Fastq flle§ generated were assembled using SPAdes Assembler and subjected to a proprietary software (JMI * Among US isolates, aztreonam-avibactam was also very active against CRE (n=120; MIC, ., 0.12/0.5 yg/mL; highest KPC-producers (102) 20 (19.6) | 10 (29.4) | 32 (60.8) | 25 (85.3) 11 (961) | 4 (100.0) 0.25 0.5
» Aztreonam was approved by the United States (US) Food and Drug Administration (FDA) in 1986, and it is still the only Laboratories) for screening [3-lactamase genes MIC, 4 ug/mL), MDR (n=876; MIC, ., 0.06/0.25 pg/mL), XDR (n=111; MIC_ ., 0.12/0.5 yg/mL), PDR (n=2; MICs <0.03 and SME-4-producers (2) 1 (50.0) | 1 (100.0) 0.12
C|inica||y available member of the monobactam class 012 pg/mL), and Ceftazidime-nonsusceptible Enterobacter cloacae (MIC5O/90’ 0.25/1 pg/mL) ISolates (Tables 1 and 2) |\C/|B|t_)-prOdUCGFS (2) tive (14) 12((?2:(3))) ? gg?gg g gggg; g gggg; ggg?g; 11 (2708060)) 1857 2 (100.0) 300-2053 A
. . . . _ arbapenemase negative . . . . . . . . .
 Because Enterobacteriaceae isolates that produce an MBL usually coproduce a serine B-lactamase, aztreonam was * Meropenem was very active against US Enterobacteriaceae isolates overall (MIC,,;, 0.03/0.06 ug/mL; 98.8%S per CLSI), Worldwide (ex-US)
combined with avibactam, and this novel B_|actamase_inhibitor combination is under clinical development (NCTO1689207, but showed limited activity against MDR (862%3) and XDR (306%‘)8) Isolates (Table 2) All CRE isolates (250) | 23 (9.2) | 26 (19.6) 68 (46.8) | 97 (85.6)  25(95.6) | 7(98.4) | 3(99.6) 1 (100.0) 0.25 0.5
available at https://clinicaltrials.gov/) Table 1 Antimicrobial activity of azt b octar tested <t Entorobacteri »  Amikacin and colistin were active against 74.2% and 81.7% of US CRE isolates, 93.4% and 58.3% US MDR, 65.8% and I\K/IPBE_'S:S%S::SS; (1952)'“‘1'”9 13 (10.5) | 16 (23.4) | 30 (47.6) | 43 (82.3) | 17 (96.0) | 5 (100.0) 0.25 0.5
» We assessed the in vitro activity of aztreonam-avibactam when tested against a large collection of contemporary (2016) aple ntimicrobia _ac IVIty Of aztreonam-avibactam testea against £nterobacteriaceae 57.7% of US XDR, and 58.0% and 79.2% of ex-US CRE isolates, respectively (Table 2) OXA-48-like-producers 234)  2(69)  17(36.2) 33(931) 4 (100.0) 095 005
clinical Enterobacteriaceae isolates recovered from patients hospitalized in U.S. medical centers, and carbapenem- from US hospitals (2016) * A total of 106 carbapenemase-encoding genes were detected in 106 US CRE isolates, including 102 KPC-like, 2 SME-4, (excluding MBL-producers; 58)° | | | | | | |
resistant Enterobacteriaceae (CRE) isolates collected worldwide, including NDM, KPC, OXA, VIM, and SME producers Organism / No. of isolates at MIC (ug/mL; cumulative %) 1 NDM-1, and 1 IMP-27 (Table 3) ggrt'gggﬂg‘rfngngggaﬁve ©) 7(11.9) 71((21:1”-17)) 23 ((15193) 157(?68-71)) gggg-% 02(?84-9%) 12 ((1%%%)) 1(100.0) 8;% 0.5
organism group e 248 carbapenemase-encoding genes were identified on 241 ex-US CRE isolates, including 124 KPC-like, 64 OXA-like, 50 A o o XA a T O A
. ; , P g
(no. of |solaes) 0.03 0.06 0.12 0.25 0.5 1 - NDM-like, 7 VIM-1, 2 IMP-4, and 1 SME-4 (Table 4) > Includes 36 NDM-1-, 7 NDM-7-, 7 VIM-1-, 3 NDM-1 plus OXA-232-, 2 NDM-5 plus OXA-232-, 2 IMP-4-, 1 NDM-1 plus OXA-48-, and 1 NDM-6-producing strains
M ATE RI ALS AN D M ETH O DS g’gfi’;gader aceae ?éﬁ? (28’27:) (19591260’) 333 (97.8) 152 (99.2) 64 (99.9) 10 (>99.9) 4 (>99.9) 1 (100.0) <0.03 0.2 e All CRE isolates, including all carbapenemase-producing Enterobacteriaceae (US and ex-US), were inhibited at Abbreviations: CRE, carbapenem-resistant Enferobacteriaceas: MBL, metalo-plactamase
Bacterial isolates MDR (876) 408 (46.6) 157 (64.5) 133 (79.7)| 92 (90.2) | 48 (95.7) | 26 (98.6) | 7 (99.4) | 4(99.9) | 1(100.0)| 006 | 0.25 aztreonam-avibactam MIC of <4 pg/mL (Figure 1 and Table 5)
_ _ _ _ _ XDR (111) 28 (25.2) | 8(32.4) | 27 (56.8) | 27 (81.1) | 14 (93.7)  5(98.2) | 2(100.0) 0.12 0.5 * Whole genome sequencing results of the isolate with the aztreonam-avibactam MIC of 8 ug/mL showed 3 serine
A total of 10,451_L—Tnter_obactenaceae iIsolates were consecutively collected from 84 medical centers in 37 states from all 9 PDR (2) 1(50.0) | 0(50.0) | 1 (100.0) <003 B-lactamase genes (bla,,. .. bla_, o and bla._ ) and a 4-amino acid insertion (RIKY) at position 335 of PBP3. This
U.S. Census divisions in 2016 Abbreviations: MDR, multidrug-resistant; XDR, extensively drug-resistant; PDR, pan drug-resistant isolate also displayed reduced expression of OmpF, and alterations in OmpC, whereas expression of AcrAB-TolC multidrug . At bactam d tated ootent in vitro activit ol lection of cont 016
* Isolates were collected from patients with urinary tract infections (n = 4,222; 40.4%), pneumonia (n = 2,051; 19.6%), skin efflux pump was similar to baseline ztreonam-avibactam demonstrated potent in vitro activity against a large collection of contemporary (2016)
and skin structure infections (n = 1,806; 17.3%), bloodstream infections (n = 1,641; 15.7%), intra-abdominal infections g’;’(ﬁr o\l/aﬁz\z‘ter IadceSal\iEISOIaneS from patients in US hospitals and CRE isolates collected worldwide, including NDM, KPC,
(n = 398; 3.8%), and other infection types (n = 333; 3.2%) according to defined protocols ) , an Proaucers
e Onlv isolates determined to be sianificant bv local criteria as the reported probable cause of infection were included in the L. . L. . . . . . Results of the in vitro aCtiVity of aztreonam combined with avibactam presented here, COUpIed with clinical data Currently
proé'ram J Y P P Table 2 Activity of aztreonam-avibactam and comparator antimicrobial agents when tested against isolates from United States hospitals (2016) available for aztreonam used alone and for avibactam used in combination with ceftazidime, indicate that aztreonam-
* Species identification was confirmed by standard biochemical tests and using the MALDI Biotyper (Bruker Daltonics, gr:ﬂf'n"ifrr:;i; o MIC,, MIC,, - CLSI? - gr:ﬂ:::fr?;i ; e " QV|:oa:thamMrgaLy re%regent a; valuable option for treating infections caused by CRE, MDR, and XDR Enterobacteriaceae,
Billerica, Massachusetts, USA) according to the manufacturer instructions, where necessary All Enterobacteriaceae (US: 10.451) XDR (US: 111)9 Inciuding -proaucing strains
Aztreonam-avibactam® <0.03 012 NAP NA Aztreonam-avibactam® 0.12 0.5 NA NA
Resistant subsets Aztreonam 0.06 16 87.8 10.9 Aztreonam >16 >16 16.2 82.9
e [solates were categorized as multidrug-resistant (MDR), extensively drug-resistant (XDR), or pan-drug resistant (PDR) gi?)fcte?::(iﬁﬁtazobactam Soé% ?g gg:g 13Af g ggé?:gﬂﬁtazobactam :684 :684 14355 gg:z AC KN OWLE DGEM ENTS
according to c-:rlterla publ.lshed by Magiorakos et al. (2012_) _ o _ S E/Ieevrc())fpl)oexnaecrir:] 882 O;ZG ggf 11408 E/Ieevr(g)fﬁ)oexnaecri?] >84 >>342 39096 ggg This study was supported by Allergan. Allergan was involved in the design and decision to present these results, and JMI Laboratories
° _CRE was (_:I_eflned as resistant (MIC, 24 g/ m|7 [CLSI]) to imipenem (imipenem was not applied to Proteus mirabilis or to Gentamicin 05 5 915 24 Gentamicin >3 8 18 9 E14 received compensation for services related to preparing this poster. Allergan had no involvement in the collection, analysis, or interpretation
indole-positive Proteeae), meropenem, or doripenem Amikacin 5 4 99.4 02 Amikacin 3 >392 65 8 117 of data.
] Tigecycline® 0.25 1 96.8 0.1 Tigecycline® 1 4 79.3 0.0
Ex-US isolates Colistin® 0.25 >8 79.1 20.9 Colistin® 0.25 >8 57.7 42.3
* With the purpose of assessing the in vitro activity of aztreonam-avibactam against Enterobacteriaceae-producing CRE (US; 120)° CRE ex-US (250)" REFE RENCES
carbapenemases that are uncommon in the US, we included a collection of contemporary CRE clinical isolates from Aztreonam-avibactam® )12 )9 Ls A Aztreonam-avibactam’ .25 )0 i L.
ap ’ porary Aztreonam >16 >16 2.5 97.5 Aztreonam >16 >16 6.0 93.6 . Am RA, Johnstone MR, Lahiri SD (2015). Characterization of Escherichia coli NDM isolates with decreased susceptibility to aztreonam/
outside the US g_eftrlaxcl)lne >84 >84 :13:73 ggg Cettriaxone >8 >8 3.2 96.0 avibactam: role of a novel insertion in PBP3. J Antimicrob Chemother 70: 1420-1428.
* The collection comprised 250 CRE isolates from 38 centers in 25 other countries (ex-US) in 2016 Mlperac;| In-tazobactam >g Zgz 1o 87 E Ili’/llperacnlm-tazobactam >3624 zgg gj SZ% 2. Brogden RN, Heel RC (1986). Aztreonam. A review of its antibacterial activity, pharmacokinetic properties and therapeutic use. Drugs
| evofioxaein >4 >4 26.7 66.7 | evofioxaein >4 >4 14.4 83.2 ST 96-150.
Whole genome sequencing Gentamicin 8 >8 43 3 34.9 Gentamicin 5 >8 516 470 3. _Castanh_eira M, Mendes RE, Jones RN, et _al_. (2016). Ch.ar_lges in. the frequencies of_beta-lactamase genes among _Enterobacter_ia_ceae
. . . ) e : ™ . . Amikacin 3 30 74 2 6.7 Amikacin 3 >39 58 0 23 2 Isolates in U.S. hospitals, 2012 to 2014 activity of ceftazidime-avibactam tested against beta-lactamase-producing isolates. Antimicrob
Total genomic DNA was extracted using the fully-automated ThermoScientific™ KingFisher™ Flex Magnetic Particle T'ml |' 0 > o6 00 & |' 05 ; 580 Vi Agents Chemother 60: 4770-4777
: igecycline® . c . . - -
Processor (Cleveland, Ohio, USA) anst?/nd 0.25 8 817 183 Clgliesi?/r%me 0.25 >8 70.2 20.8 4. Clinical and Laboratory Standards Institute (2017). M100-S27. Performance standards for antimicrobial susceptibility testing: 27th
MDR (US: 876) o | informational supplement. Wayne, PA: CLSI.
- a Criteri ublished by CLSI ' i ' ’ i i i .
Aztreonam-avibactam® 0.06 0.25 NA NA b N;\,er::tZTJSIical:I:Breyakpoints for aztreonam-avibactam have not been defined. . EUCA?T (2/1(_-)|17)dBre/akp;)mtéabllsg;O;éndeéxrse-}-a??n ;)é Mli S ar}(d tz?)?e ;jla%eteBrs. \i/(ers_lotn 1?'16|Mar%? ,26\017. Ava(:;|?/tl)|e aht gét,%//www
Aztre_onam >16 >16 341 62.6  Breakpoints from US FDA Package Insert .eucast.org/tileadmin/src/media S _tiles/Breakpoin _g es/v_/.1_Breakpoint_lables.pdf. Accessed Marc 7.
. L . Lo . Cgftnax_o_ne >8 >8 23.4 74.2 4 EUCAST breakpoints of <2 pa/mL for susceptible and >4 for resistant were applied 6. Falcone M, Paterson D (2016). Spotlight on ceftazidime/avibactam: a new option for MDR Gram-negative infections. J Antimicrob
Flgure 1 AntImICl'ObIa| aCtIVIty Of aZtreonam'aV|baCtam teSted Plperacnlln-tazobactam 16 >64 56.8 25.6 ¢ Organisms include: Citrobacter freundii species complex (4), Enterobacter aerogenes (5), E. cloacae species complex (15), Escherichia coli (5), Klebsiella oxytoca (7), K. pneumoniae (74), Proteus Chemother 71: 2713-2722.
. _ : : . Meropenem 0.06 4 86.2 11.8 mirabilis (2), Providencia stuartii (1), Raoultella ornithinolytica (1), Serratia marcescens (4), unspeciated Raoultella (2) o o | 7. Magiorakos AP, Srinivasan A, Carey RB, et al. (2012). Multidrug-resistant, extensively drug-resistant and pandrug-resistant bacteria: an
against carbapenem-resistant Enterobacteriaceae (CRE) isolates Levofloxacin >4 >4 21.8 68.4 s Y N D s (e S S (T o s o e o 1y S roce (2 international expert proposal for interim standard definitions for acquired resistance. Clin Microbiol Infect 18: 268-281.
Gentamicin 8 >8 40.0 49.4 (30), unspeciated Raoulteila (2), unspeciated Serratia (1) 8. Ramsey C, MacGowan AP (2016). A review of the pharmacokinetics and pharmacodynamics of aztreonam. J Antimicrob Chemother 71:
40 Amikacin 4 16 93.4 1.7 9 Organisms include: Citrobacter freundii species complex (4), Enterobacter cloacae species complex (14), Escherichia coli (1), Klebsiella oxytoca (3), K. pneumoniae (60), Morganella morganii (6), 2704-2712
' inac Proteus mirabilis (9), Providencia stuartii (8), Raoultella ornithinolytica (1), Serratia marcescens (4), unspeciated Raoultella (1) . ' : :
-(I;Ig"esi?ﬁjl e 00'255 >48 ggg 4?137 " Organisms include: Citrobacter freundii (3), Enterobacter aerogé/nes (2), E. cloacae (14), Escherichia cpoli (10), Klebsiella oxytoca (4), K. pneumoniae (210), Pluralibacter gergoviae (1), Proteus mirabilis 9. TygaC” PaCkag_e Insert (2016)- Available at Www.tygac:lll.com. .A.C.CeSSGd Feb':u_ary 23,_ 2017. _
35 B US - - (2), Providencia stuartii (1), Raoultella ornithinolytica (1), Serratia marcescens (2) 10. Vasoo S, Cunningham SA, Cole NC, et al. (2015). In vitro activities of ceftazidime-avibactam, aztreonam-avibactam, and a panel of older
E-US Abbreviations: CRE, carbapenem-resistant Enterobacteriaceae; MDR, multidrug-resistant; XDR, extensively drug-resistant and contemporary antimicrobial agents against carbapenemase-producing gram-negative bacilli. Antimicrob Agents Chemother 59:
I Ex- 7842-7846.
30
Table 3 Carbapenemase results by organism for 120 carbapenem-resistant
é 25 Enterobacteriaceae (CRE) isolates collected during 2016 in the United States Table 4 Carbapenemase results by organism for 250 carbapenem-resistant Enterobacteriaceae (CRE) isolates collected during 2016 worldwide (ex-US)
— . No. of positive results No. tested No. of positive results® .
@ 20 UL {1V, UESUER), IMP-27 NDM-1 KPC-2 KPC-3 KPC-4 SME-4 ative Organism (no. tested IMP-4 _NDM-1__NDM-5 NDM-6 _NDM-7 _ VIM-1 _OXA-23 OXA-48 OXA-232 OXA-244 OXA-370 KPC-2 KPC-3 KPC12 SME-4 No-tested negative
—~ Overall (120) 1 1 35 66 1 2 14 Overall (250) 2 40 2 1 7 7 1 56 5 1 1 47 76 1 1 9
: 15 Citrobacter freundii (4) 2 2 Citrobacter freundii (3) 2 1
° Enterobacter aerogenes (5) 1 4 Enterobacter aerogenes (2) 2
10 Escherichia coli (5) 2 3 Escherichia coli (10) 2 2 1 1 2 2 2
Enterobacter cloacae (15) 1 1 9 1 3 Enterobacter cloacae (14) 5 2 3 2 1 1
Klebsiella oxytoca (7) 1 6 Pluralibacter gergoviae (1) 1
5 Klebsiella pneumoniae (74) 27 44 3 Klebsiella oxytoca (4) 2 2 To obtain a PDF of this poster:
Proteus mirabilis (2) 1 1 Klebsiella pneumoniae (210) 2 30 1 4 1 50 3 1 1 40 73 1 1 V4 P '
sy 9. Providencia stuartii (1) 1 Proteus mirabilis (2) 1 1 ®  Scanthe QR code
nspeciated Raoultella (2) 2 Providencia stuartii (1) 1 . -
<0.03 .0 . 0.25 0.5 1 2 4 Raoultella ornithinolytica (1) 1 Raoultella ornithinolytica (1) 1 Visit www.allergancongressposters.com/194928
Serratia marcescens (4) 2 2 Serratia marcescens (2) 2 ch v, o
MIC (nglm L) a Some isolates had more than 1 carbapenemase. Noaggfssor:aﬁﬁn?gfrgaﬁon is stored. o A’ ’ er g an
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