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Background: Increasing reports of carbapenem- Carbapenem-resistant Enterobacteriaceae (CRE) isolates * Meropenem/RPX7009 (MICg, and MICy,, £0.015 and 0.03 ug/ml) » Enterobacter cloacae (n=84), E. aerogenes (n=28) and * Meropenem/RPX7009 was active against
resistant Enterobacteriaceae (CRE) highlight the need have been detected worldwide, and their elevated inhibited all Enterobacteriaceae isolates collected from BSI at <2 ug/ml, Citrobacter freundii (n=17) isolates were inhibited by Table 2. Activity of meropenem/RPX7009 and comparator contemporary Enterobacteriaceae isolates
for treatment options effective against these prevale_nce is mainly due to the disseminatiqn of isolates | and all t_)u't'one of the _isolates (99.9%) at <1 pg/ml (EUCAST and CL_SI meropenem/RPX?_QO9 at <0.06 pug/ml, whereas P._ mirabilis antimicrobial agents when tested against 854 isolates of collected from BSI in USA hospitals.
organisms. We evaluated the activity of producing carbapenemases, such as Klebsiella pneumoniae susceptibility breakpoint for meropenem when tested alone, respectively (n=35), indole-positive Proteae (n:1_9) a_md Serratia spp. (n=52) Enterobacteriaceae collected from bloodstream infections Additionally, this compound displayed good
meropenem/RPX7009 (MER/RPX) and comparators carbapenemase (KPC) and metallo-B-lactamases, largely [used for comparison purposes only]; Table 1). isolates were inhibited by this combination at <0.25 pg/ml during 2014 in USA hospitals. activity against ESBL-phenotype and CRE
tested against bloodstream infections (BSI) isolates NDM, IMP and VIM. Infections caused by carbapenemase- « Against 99 Enterobacteriaceae isolates displaying an ESBL-phenotype (Table 1). Isolates with MIC;, and MICg, values that
collected as part of a surveillance program in USA producing Enterobacteriaceae (CPE) became a serious Again: : : haying P YPe, SRS Organi tested)/ MIC (ug/ml) CLSi EUCAST were lower than comparator agents
: linical concern amond infectious disease and clinical including 62 E. coli, 33 K. pneumoniae and three K. oxytoca, » Selected comparator antimicrobial agents were also very rganism (no. tested) P g :
microbiology professionals since these infections are difficult meropenem (MICs anc 90> =+ and 0.12 ug/mi) , active against £nterobacteriaceae 1sofates with susceptibiiity . « The di At f KPC duci
Methods: h _ finical to manage using currently available antimicrobials. CPE inhibited 99.0 and 100.0% of the isolates at <1 and <2 pg/ml, respectively rates ranging from 77.4 to 99.1% and 75.8 to 98.7% applying All Enterobacteriaceae (n=854) I'ne dissemination of -proaucing
: el : 0ds: 854 Enterto afterlﬁce?ed(ENT)Bcérga isolates are resistant to all or nearly all B-Iactam agents and (Table 1) the CLS] and EUCAST breakpo|nts’ respecuvely The lowest Meropenem/RPX7009 <0.015 0.03 <0.015—2 - - - - - - |SO|ateS In USA hOSpIta|S haS been We”
ISolates were consecutively collected rrom uring _ _ I L susceptibility rates were noted for levofloxacin and the hiahest Meropenem <0.015 0.06 <0.015—>32 98.1 0.2 1.6 984 05 1.2 documented. These CRE isolates are
2014 at 29 USA hospitals. Isolates were susceptibility these organisms are usually resistant to other antimicrobial * Meropenem/RPX7009 (MIC;, and MIC,, 0.06 and 1 pg/ml) inhibited 93.3 for amFi)kaciny(TabIe 2) J Imipenem <012 1 <012—>8 952 27 2.1 979 11 11 usually resistant to several available
(S) tested by reference broth microdilution methods Classes. and 100.0% of the 15 CRE isolates (14 K. pneumoniae and one E. coli) ' Cefepime <05 4 <05—>16 896 30° 7.4 88.4 28 88 antimicrobial agents and recent case
for MER + RPX (at fixed 8 pg/ml) and comparators. The use of B-lactamase inhibitors combined with a B-lactam at =<1 and <2 ug/ml, respectively (Table 1). * As expected, ESBL-phenotype isolates displayed diminished ceftazidime oo 16 0O8eesz BTl L9 0 80 el 42T reports of colistin and/or tigecycline
CRE was defined as an isolate resistant (CLSI : susceptibility rates to B-lactam agents, levofloxacin (22.2- Piperacillin/tazobactam 2 16 <05—>64 925 34 4.1 888 3.7 75 : . ST
Nt =l ( agent has been a successful strategy for overcoming - « Although meropenem (MIC,, and MIC,,, <0.015 and 0.06 ug/ml) was only ) P yra B-lact J ' (22 Amikac . 4 <0053 989 08 0.0 087 02 11 resistant KPC-producing isolates highlight
criteria) to imipenem and/or meropenem. CLSI and lact _mediated resist ‘h Ider inhibit , : _ 23.2% susceptible), and slightly lower rates for amikacin (90.9 mikacin <0. : : : : : : . : :
. . . : actamase-mediated resistance, nowever, older INnioitors slightly less active when compared to meropenem/RPX7009 against all 0 A Colistin <05 >8 <05—>8 ) ) ) 858 - 142 the need for additional therapeutic options
EUCAST interpretative criteria were applied. h as tazobact Ibact d clavulanat : : ) o : to 91.9% susceptible; Table 2) when compared to the overall s ) : )
such as tazobactam, Suibactam and Clavulanate are Enterobacteriaceae isolates; this combination displayed 128- and >32- : : Levofloxacin <012 >4 <012—>4 774 06 22.0 758 15 22.6 to treat infections caused by these isolates.
I t acti inst isolat duci : ) Enterobacteriaceae collection.
Results: MER/RPX inhibited 99.9% of the ENT at <1 generally not active against Isolates producing various fold lower MIC,, values when compared to meropenem alone against Tigecycline 012 05 003—4  99.1° 09°¢  0.0° 9.1 29 09 Meropenem/RPX7009 demonstrated good
: ! += 70 . = contemporary 3-lactamases. The increasing prevalence of ESBL-phenotype and CRE isolate subsets, respectively (Figure 1). « CRE strains were highly resistant to comparator agents and o activity against CRE BSI isolates collected
ml (MER CLSI S b k tf d - - - : Escherichia coli (n=374) y ag
pna/mi ( reakpoint for comparison) an multidrug-resistant (MDR) organisms producing KPC he high ibili b d f ikaci - : : -
ST - T - the highest susceptinility rates were observead for amikacin < < < _ i i i i i i iIn USA hospitals durina 2014. and its further
MER al hibited 98.1% of th lat t th i . - < _ IRe Meropenem/RPX7009 <0.015 <0.015 <0.015—1 p g ,
alone inhibite .1% of the isolates at the same enzymes and other B-lactamases that are poorly inhibited by Meropenem/RPX7009 inhibited all E. coli isolates (n=374) at <1 pg/ml 0 :
: o : (53.3 and 53.3% susceptible; CLSI and EUCAST criteria, Meropenem <0.015 003 <0.015—4 997 00 0.3 997 03 00 development appears warranted
concentration. MER (MICg,99, £0.015/0.06 pg/ml) and clinically available inhibitors, suggests the need for new and 99.5% of the K. pneumoniae isolates at the same concentration respectively), colistin (73.3%: EUCAST criteria), and o ‘<O' . <6 - ‘<O' > 1 1060 o.o o.o 1060 o.o o.o '
MER/RPX (MICsgq/99, <0.015/0.03 pug/ml) were the treatment alternatives. (Table 1). Only one K. pneumoniae strain displayed a : : o L 'bene =012 =012 =0.12— 00 - 0 00 0
. tigecycline (100.0 and 86.7%, USA-FDA and EUCAST criteria; Cefepime <05 8 <05—>16 866 37° 96 858 2.9 11.2
most active agents among comparators tested (see meropenem/RPX7009 MIC at 2 pg/ml and meropenem alone at 8 pg/ml. Table 2). Meropenem/RPX7009 displayed the highest activit L
table). All E. coli isolates (n=374) had MER/RPX MIC In this study, we evaluated the activity of meropenem I _ <ol inhibited b / : P ! p y g Y Ceftazidime 025 16 003—>32 869 27 10.4 840 29 131
- - U All K. oxytoca (n=35) isolates were inhibited by meropenem/RPX7009 at among tested agents against these isolates Piperacillintazobactam 2~ 8  <05—>64 947 29 24 912 35 53
at <1 ug/ml. MER/RPX inhibited 186/187 (99.5%) of combined with the B-lactamase inhibitor RPX7009 when <0.03 pg/ml. g g g : iperacillin/tazobactam <0.5— . . . . . .
the K. pneumoniae isolates at <1 pg/ml, and the tested at a fixed 8 pg/ml concentration and comparators Amikacin <2 <4 SO<'25_>32 95 03 0 == = - Disclosures
remaining isolate had MER/RPX MIC at 2 pg/ml. MER tested against bloodstream infection (BSI) isolates collected fg\'/';fl'zxacm <‘OO'152 ‘ff <(‘)01'2:i4 o oa  are 16010'20 e 308'00
alone inhibited 92.0% of the K. pneumoniae isolates as part of a surveillance program in USA hospitals. Table 1. Activity of meropenem/RPX7009 when tested at fixed 8 pg/ml against 854 Enterobacteriaceae isolates Tigecydline 006 012 003—1  1000° 00¢  00° 1000 00 00 This project has been funded in part by the
at =1 ug/ml. All Enterobacter spp. (n=113), Citrobacter collected from BSI in USA hospitals during 2014. el  e1a7 f;ep;rtmf”t t";Hea'tth arf‘d ';“ma” Sde“"ces’ g’ﬁ'ce of
spp. (n=23), P. mirabilis (n=35) and indole-positive | _— o epsiella pneumoniae (n=187) € ASSIStant Secretary 101 Freparsdness an
Proteae (n=19) were inhibited by MER/RPX at <1 No. of No. of isolates inhibited by meropenem/RPX7009 (cumulative %; pg/ml) MIC (ug/ml) Meropenem/RPX7009 0.03 0.03 <0.015—2 - - - - - - Response; Blomedlc_al Advanced Research and
ug/ml. MER/RPX inhibited all Serratia spp. isolates Organism/Subsets isolates  <0.015 0.03 0.06 0.12 0.25 0.5 1 2 >4 50% 90% Meropenem 0.03 0.06 <0.015—>32 920 1.1 7.0 930 16 53 Development Authority (_BARDA), under Contrac_t No.
(n:52.) at <0.5 ua/ml. 14/15 CRE isolates Were Enterobacteriaceae 854 534 (62.5) 251(91.9) 48(97.5) 10(98.7) 4(99.2) 4(99.6) 2(99.9) 1 (100.0) <0.015  0.03 Imipenem <012 05 <0.12—>8 925 05 7.0 93.0 21 438 HHS0100201400002 with Rempex Pharmaceuticals, a
hibited b_ I.\/IEHF\?/RP-X at <1 pg/ml and one isolate (K ESBL-phenotype 99 69 (69.7) 17(86.9) 2(88.9) 2(90.9) 2(92.9) 4(97.0) 2(99.0) 1(100.0) <0.015 0.12 Cefepime <05 16 <05—>16 856 2.7b 11.8 845 1.6 13.9 wholly-owned subsidiary of The Medicines Company.
P : Hg/mi. linical i : Escherichia coli 374  345(92.2) 24(98.7) 3(99.5) 0(99.5) 1(99.7) 0(99.7) 1(100.0) <0.015 <0.015 Piperacilin/tazobactam 4 32 <0.5—>64 882 37 8.0 80.7 75 11.8
Amona comparators. CRE strains were most clinical isolates were consecutively collected from BSI at 29 _ o
g _ P o USA hospitals durina 2014. Onlv clinicallv sianificant isolates ESBL-phenotype E. coli 62 54 (87.1) 5(95.2) 1(96.8) 0(96.8) 1(98.4) 0(98.4) 1(100.0) <0.015 0.03 Amikacin 1 2 <025—32 968 3.2 0.0 96.3 05 3.2
susceptible to colistin (COL; 73.3% S, EUCAST Were incIB ded in thegstu r '(cmey or atie%t eg isode) Klebsiella pneumoniae 187  88(47.1) 88(94.1) 2(95.2) 2(96.3) 1(96.8) 4(98.9) 1(99.5) 1 (100.0) 0.03 0.03 Colistin <05 1 <05—>8 . i 973 - 27
criteria) and tigecycline (100.0% S, CLSI/86.7% S, S osios identifieat y - P dp " P - ESBL-phenotype K. pneumoniae 33 12(36.4) 11(69.7) 1(72.7) 2(788) 1(81.8) 4(93.9) 1(97.0) 1(100.0) 0.03 0.5 Levofloxain <012 >4 <012—>4 876 00 124 860 16 124 References
EUCAST criteria). pecies identification was confirmed when necessary by Klebsiella oxytoca 35 16 (45.7) 19 (100.0) 0.03 0.03 Tigecycline 025 05 006—2  100.0¢ 0.0¢ 0.0¢ 96.8 3.2 0.0 N _
Matrix-Assisted Laser Desorption lonization-Time Of Flight Enterobacter cloacae species complex 84 55 (65.5) 27 (97.6) 2 (100.0) <0015  0.03 —— — 1. Clinical and Laboratory Standards Institute (2015). MO7-
- . : : mass spectrometrv (MALDI-TOF MS) usina the Bruker ' ' ' ' ' -phenotype (n= A10. Methods for dilution antimicrobial susceptibility
Conclusions: MER/RPX was aC“V_e agamSt_ENT Daltonigs MALDI I%/ic()t er (Billerica Iz/lassagchusetts USA) Enterobacter aerogenes. 28 8(28.6) 19(96.4) 1(100.0) 0.03 0.03 Meropenem/RPX7009 <0.015 0.12 <0.015—2 - - - - - - tests for bacteria that grow aerobically; approved
and RPX enhanced MER activity against CRE isolates . yp S ’ ’ Citrobacter freundii species complex 17 10(58.8) 6(94.1) 1(100.0) <0.015 ~ 0.03 Meropenem 003 16 <0.015—>32 838 20 141 859 4.0 10.1 standard- tenth edition. Wayne, PA: CLSI.
that were cause of BSI in USA hospitals. MER/RPX following manufacturer instructions. Proteus ml_r_abllls 35 15 (42.9) 12 (77.1) 6(94.3) 2(100.0) 0.06 0.12 imipenem 012 8 <012_>8 859 10 131 869 40 91 2. Clinical and Laboratory Standards Institute (2015).
could become an important option for the treatment of imicrobial ibili - : Indole-positive Proteus spp. 19 7(36.8)  11(94.7) 1(100.0) 0.06. 0.06 Cefepime 16 >16 <05—>16 232 182° 586 192 131 677 M100-S25. Performance standards for antimicrobial
severe infections in hospitals with elevated CRE rates Antimicrobial susceptibility testing. Allisolates Serratia spp. °2 119 34(6r3) 16(%8.1) 1(100.0) 0.03 006 Ceftazidi 16 >32 012—>32 192 111  69.7 71 121 808 susceptibility testing: 25th informational supplement
P ' were susceptibility tested using the reference broth ettazidime S o ' | S Wavne. PA-CLSL. '
. S . . . Piperacillin/tazobactam 8 >64 1—>64 65.7 12.1 22.2 50.5 15.2 343 yne, . '
microdilution method as described by the Clinical and _ _ — _ — _ Amikacin ) & 053> o010 71 o 0o 10 81 3. Drawz SM, Papp-Wallace KM, Bonomo RA (2014). New
Antimicrobial agent MIC./MIC.. (ug/mi) Laboratory Standards Institute (CLSI). Meropenem was Figure 1. Comparative activity of meropenem and meropenem/RPX7009 (using inhibitor at fixed 8 ug/ml) when tested Colistin 05 <05 <058 o ; o . a1 ' beta-lactamase inhibitors: a therapeutic renaissance in
Organismigroup OO0 Combine_d With RPX70Q9 at a fixed concentration of 8 ug/ml. against Enterobacteriaceae isolates and resistant subsets. Levofloxacin ;4 ;;1 s_o.'12—>4 932 00 6.8 . Lo 76_8 an MDR world. Antimicrob Agents Chemother 58; 1835-
(no. tested) MER/RPXa MERb P/T° AMK COL¢ CEP® Categorical interpretations for all comparator agents were Tigecycline 012 1  006—2 100.0° 0.0°  0.0° 949 51 00 1846.
those found in CLSI document M100-S25 (2015), EUCAST 100.0 4. EUCAST (2015). Breakpoint tables for interpretation of
Enterobacteriaceae (854) <0.015/0.03 <0.015/0.06 2/16  1/4 <0.5/>8 <0.5/4 website (2015) and US-FDA package insert (tigecyline). 000 CRE (n=15) MICs and zone diameters. Version 5.0, January 2015.
_ Quality control (QC) was performed using Escherichia coli 23 ' _ B Meropenem/RPX7009  0.06 1 =0.015—2 - - - - - - Available at: http://www.eucast.org/clinical_breakpoints/.
E. coli (374) <0.015/<0.015 <0.015/0.03  2/8 2/4 <05/<0.5 <0.5/8 ATCC 25922 and 35218 and KPC-producing Klebsiella @ 80.0 =e=Meropenem vs. Enterobacteriaceae (n=854) Meropenem 32 >32 2—>32 00 6.7 93.3 6.7 26.7 66.7 Accessed January 2015.
: L c Imi 8 8 1—>8 133 0.0 86.7 13.3 267 60.0 i
pneumoniae BAA-1705. All QC MIC results were within S 70.0 Meropenem/RPX7009 vs. Enterobacteriaceae (n=854) émfer?em >16 >16 ) >16 o7 o7 o7 67 oo o33 > HeCk?frf.i‘]’ Reddy KR, T‘.)trkov NII<" Hirst GC, Lomovskaya
K. pneumoniae (187) 0.03/0.03 0.03/0.06 4/32 1/2 <0.5/1 <0.5/16 acceptable ranaes as published in CLSI documents 5 60.0 elepime > > — : . : : : : O, Gr! It D.C’ King P, TS.IV ovski R, Sun D, Sabet M,
P g P : 8_-3 : Meropenem vs. ESBL-phenotype isolates (n=99) Ceftazidime >32 >32 16 —>32 0.0 0.0 100.0 0.0 0.0 100.0 Tarazi Z, Clifton MC, Atkins K Raymond A, Potts KT,
CRE (15) 0.06/1 32/>32  >64/>64 832 <058 >16/16 Definitions. ESBL-phenot iteri lied for E o2 500 Piperacillin/tazobactam >64 >64 64 — >64 00 6.7 93.3 0.0 0.0 100.0 Abendroth J, Boyer SH, Loutit JS, Morgan EE, Durso S,
. S “PNenotype ctiteria were applied 1ot . Zc =e=Meropenem/RPX7009 vs. ESBL-phenotype isolates (n=99) Amikacin 8 32 05—>32 533 400 67 53.3 00 46.7 Dudley MN (2015). Discovery of a Cyclic Boronic Acid
= & 40.0
coli, Klebsiella spp. (including K. pneumoniae, K. oxytoca) © = Colistin 05 58 <05_>8 ] ] ] 33 . 267 beta-Lactamase Inhibitor (RPX7009) with Utility vs
a. MER/RPX= meropenem/RPX7009 and P. mirabilis displaying a MIC at 22 ug/ml for ceftriaxone g 30.0 Meropenem vs. CRE (n=15) Levofloxacin _>;1 9 <'0 19— >4 133 00 86.7 13'3 0.0 86'7 géaészs ?fé ggrme Carbapenemases. J Med Chem 58:
b. MER= meropenem or ceftazidime or aztreonam (CLSI, 2015). CRE was defined S 20.0 . . S ' ' ' ' ' ' " -
— i e — . — . A ’ ) . a®=\leropenem/RPX7009 vs. CRE (n=15 Tigecycline 0.5 2 0.12—2 100.0¢ 0.0¢ 0.0¢ 86.7 13.3 0.0 :
¢ zg E_p(':%e"g;:”'”’taZObaCTam as any isolate exhibiting an imipenem (Proteus mirabilis and © oo P =15) °. éa%f;lf f’éﬂ%ﬂiﬂ '\[;"(g(l)ﬂs)ox(ztic\)li’tg ggt&zrco’pgﬁag
e. CEP= cefepime Indole-positive Proteae were not included due to the 0.0 a. Ciiteria as published by CLSI [2015] and EUCAST [2015] Combined with RPX7009, a Novel beta-Lactamase
|ntr|nS|caIIy elevated MIC values) and/or meropenem MIC <0.015 0.03 0.06 0.12 025 05 1 2 4 8 16 32 >32 b. Intermeo!late interpreted as susceptlble—dgse dependent (SDD). Inhibitor, against Gram-Negative Clinical Isolates in New
values at =2 pg/ml. MIC in ug/mi c. Breakpoints from FDA Package Insert revised 12/2014. York City. Antimicrob Agents Chemother 59: 4856-4860.
d. “” = criteria not available.
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