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Most commonly found ESBL enzymes hydrolyze narrow- and extended-
spectrum penicillins and cephalosporins, and monobactams. Carbapenems still
remain effective choices for the empirical and directed treatment of infections

Table 2. MIC distribution and antimicrobial activity of B-lactam tested alone and in combination with FPI-1465 (fixed
concentration of 4 ug/mL).

ABSTRACT RESULTS

caused by ESBL-producing pathogens. Additional strategies include the use of « Table 2 shows the MIC distribution and antimicrobial activity of B-lactams and -

CONCLUSIONS

« The investigational FPI-1465 BLI compound showed

Background: Enterobacteriaceae producing extended-spectrum Number (cumulative %) inhibited at MIC (ug/mL)?

B-lactamases (ESBL) have become prevalent in both nosocomial

compounds designed to bind reversibly or irreversibly to the (B-lactamase active lactam-FPI-1465 combinations. Overall, aztreonam-FPI-1465 (MICyyq0,

e and - ce. ina th lactam activity. In this reqard S B-lactam-FPI-1465 <0015  0.03 0.06 0.12 0.25 05 1 2 4 8 16 32 64 128 256 >b synergistic effects when combined with aztreonam
and community settings. This study assessed the synergistic SIte, a I als i co seq.Uﬁbc.:te, e;’flu' g the (- 3C ﬂ a(I;OIVI y.d IIS ega g =0.015/0.5 ng/mL) and ceftazidime-FPI-1465 (MICsqg0, 0.03/1 pg/mL) showed and ceftazidime, which reflected in an increased and
effects of B-lactams combined with a new investigational B- several B-lactamase inhibitor (BLI) compounds have been developed an MIC,, values 256-fold lower than the co-drugs tested alone (MICg,q,, 8/128 Aztreonam - - - - 1(4.8)  0(4.8) 4(238) 2(33.3) 3(47.6) 1(52.4) 2(61.9) 1(66.7) 1(71.4) 5(95.2) 1(100.0)

potent antimicrobial coverage (% susceptibility) for

clavulanate, sulbactam and tazobactam are clinically available in combination ng/mL and MICx,q0, 32/256 pg/mL, respectively).

Iact.arpase.inhibiFo.r (BLI) F_P_I'1465_’ which does not have direct with broader-spectrum penicillins. In this study, the synergistic effects of Azireonam-FPI-1465  12671) 0(7.1)  1(61.9)  3(76.2)  2(85.7)  1(90.8) 1(95.2)  0(95.2)  0(95.2) 1(100.0) these B-lactam co-drugs (95.2% susceptible, when
antimicrobial inhibitory activity against the tested panel. extended-spectrum B-lactam agents combined with a new investigational BLI * The aztreonam antimicrobial coverage increased from 47.6% susceptible when Cotagidime _ _ _  GpE) mE)  As)  aGed)  dERd)  GERT e AmE ) a0ed)  aen) A applying current CLSI or EUCAST breakpoints).
_ : : compound (FPI-1465; Figure 1) were assessed. tested alone to 95.2% susceptible when tested in combination with FPI-1465 by

Mhethods.l 21 moIe((j:uIar(ij characterlzectl) Isolates ;/virefsilected. applying the CLSI criteria, or from 23.8 to 95.2% susceptible according to Ceftazidime-FPI-1465  6(28.6) 5(524) 1(57.1) 2(667) 1(71.4) 2(8L0) 3(952) 0(95.2) 0(95.2) 0(952) 0(%52) 0(95.2) 1(100.0) « These preliminary in vitro results show FPI-1465 as a
These isolates produced one or a combination of the following EUCAST breakpoints (Table 2 o : L )
ESBLS CTX'M‘14 _15 and _59 OXA'Z' _10_ or '30'I|ke PER_4 FIgUI’e 1 Chemlcal p ( ) Meropenem 17(81.0)¢ 2(90.5) 0(90.5) 0(90.5) 1(95.2) 0(95.2) 1(100.0) pOtent Inhlbltor Of hydrOIytIC aCtIVItIeS Of CTX M’

' ’ ’ ’ - ’ ’ structure of BLI . e plasmid AmpC and other ESBL enzymes currently
CMY-2: DHA-1: SHV-7 or -30. Aztreonam, ceftazidime and » Similarly, ceftazidime inhibited 38.1% and 14.3% of ESBL producers at the CLSI Meropenem-FPI-1465  6(28.6) A4(47.6) 8(85.7) 2(952) 0(95.2) 0(952) 0952 0(95.2) 1(100.0) _ _ _

. : compound FPI-1465. <4 ua/mL) and EUCAST (<1 ua/mL) breakpoi T ivelv: while th ' ' ' ' ' ' ' ' ' prevalent in several Enterobacteriaceae species
meropenem were tested for susceptibility alone and in (s4 pg/mL) an (=1 png/mL) breakpoint criteria, respectively; while the _
ceftazidime-FPI-1465 combination demonstrated a susceptibility rate of 95.2%, Piperacillin-tazobactam? - - - - - 1(4.8)  3(19.1) 4(38.1) 2(47.6) 5(71.4) 0(71.4) 0(71.4) 1(76.2) 5(100.0) worldwide. These results warrant further

combination with FPI-1465 at a fixed concentration of 4 ug/mL
using frozen-form panels per CLSI specifications (M0O7-A9).

investigations for the development of FPI-1465 or
derivative molecules in combination with safe

regard|eSS Of breakp0|nt (Tab I e 2) a. Dilution ranges for B-lactam agents tested alone were 0.25 - 256 pg/mL. The schedule for meropenem, aztreonam and ceftazidime combinations was 0.015 - 32 pg/mL Simple and double underline results represent
MIC;, and MICy, values for a given B-lactam or B-lactam-FPI-1465 combination, respectively. Bold and italic values represent the percentage susceptibility when applying CLSI and EUCAST breakpoint criteria,

: HTH L. respectively. The co-drug B-lactam breakpoints were applied for interpreting the respective B-lactam-FPI-1465 combination MIC results.
PlperaCIIIm-taZObaCtam was tested as comparator. e Aztreonam-FPIl-1465 (M |C50/90, <0.015/0.5 “g/m L) and ceftazidime-FPI-1465 b. MIC values read >256, >32 and >64 ug/mL for the B-lactam tested alone, the B-lactam-FPI-1465 combinations and piperacillin/tazobactam, respectively.
c. Concentration not tested. broader-spectrum B-lactams.
(M|C50/90, 003/1 Mg/m L) Showed M ICSO and MICgo ValueS 2256' and 21 28'f0|d d. The comparator piperacillin-tazobactam was tested in the following dilution range: 0.5 - 64 pg/mL.

Results: Aztreonam had MIC5, and MIC,, values of 8 and 128
ug/mL, respectively, when tested against this collection; while

lower than piperacillin/tazobactam (MICg;,4,, 8/>64 png/mL), respectively (Table 2).

aztreonam tested in combination with FPI-1465 (MICz,qg0, )

<0.015/0.5 pug/mL) showed MIC results 2256-fold lower than this

Meropenem was very active against these ESBL-producing isolates (MICcy,q,
<0.25/0.5 ug/mL; 90.5% susceptible) and FPI-1465 further lowered (four-fold) the

Table 3. MIC results obtained for B-lactams tested alone and in combination with FPI-1465, and piperacillin-tazobactam

against selected ESBL producers.
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isolates (MICg/g0, <0.25/0.5 pg/mL; 90.5% susceptible) and FPI- were included in this study (Table 1). These isolates were submitted as part of combination with FPI-1465. Aztreonam, ceftazidime and meropenem combined E. aerogenes CTX-M-59/0XA-2 128 05 256 >256 0.12 >4096 <0.25 0.06 <4 >64 preparation and presentation, which was funded by Fedora
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activity (MICgoqq, 8/>64 ng/mL; 71.4% susceptible). Enterobacter aerogenes and one Morganella morganii. Species identification with MIC values of 4, 8 and >32 ug/mL. K. pneumoniae CTX-M-15/0XA-1/30 128 0.25 512 128 1 128 <0.25 0.06 <4 64
was performed by the participating SENTRY medical site and confirmed by the _ d R E F E R E N C ES
Conclusions: The FPI-1465 BLI compound showed great monitoring laboratory (JMI Laboratories, North Liberty, lowa, USA) by Vitek® 2 « Synergistic effects were most pronounced when FPI-1465 was combined with K. pneumoniae CTX-M-15 128 <0.015 28192 256 <0.015 216384 <0.25 <0.015 NQ >64
synergistic effects when combined with aztreonam and (biol\_/lérieu?g Hazelwood, Misspuri, U_SA)Z and_supporte_d when necessary by aztreonam or ceftazime, where t.he potency of theie B-Iactqm co-drugs increased K. pneumoniae CTX-M-15 128 <0.015 >8192 256 <0.015 216384 05 <0.015 >32 64 1. Bush K, Jacoby GA (2010). Updated functional
ceftazidime, reflecting increased susceptibility rates for these B- Matrix-Assisted Lase_r Desorption Ionlzathn-Tlme Of F!lght Mas; Sp_ectrometry at_least 16-fold when tested against 95.2 and 85.7% of the isolates selected for A S o o ors 00 " . e o0t o ors N . classification of B-lactamases. Antimicrob Agents
p Q
. (MALDI-TOF MS) using the Bruker Daltonics MALDI Biotyper (Billerica, this study (Table 3). : i
lactams from 47.6 and 38.1%, respectively, to 295.2%, when M husetts. USA ding t tacturer instruct - Chemother 54: 969-976.
applying current CLSI breakpoints. Synergy was less assacnusetis, ) according to manufacturer instructions. P. mirabilis CTX-M-15 8 <0.015 >512 1 <0.015 >64 <0.25 0.06 <4 1 2. Castanheira M, Farrell SE, Deshpande LM, Mendes RE,
: - - - enes among Enterobacteriaceae bacteremia isolates
results Warrant further development Of thls BLI Compound. |aCtamaseCOHtent USIﬂg the mlcroarray based reaCtlon CheCk'MDR CTlOl klt Country Organism B—Iactamase enzyme(s)a Enzyme ClassP E coli CTX-M-14 4 <0.015 >056 1 <0.015 >64 <0.25 <0.015 NQ 1 go”ected |n 296 USA hospltals Report from the SENTRY
(Check-points, Wageningen, Netherlands) or customized multiplex PCR assays USA Escherichia col FOX-5 C Antimicrobial Surveillance Program (2010). Antimicrob
(Table 1). Detected B-lactamase-encoding genes were confirmed by USA Escherichia coli CMY-2 c E. coli FOX-5 2 <0.015 2128 32 <0.015 22048 <0.25 <0.015 NQ >64 Agents Chemother 57: 3012_3%20 '
sequencing analysis using the Lasergene® software package (DNAStar; USA Eecherichia col CTe-d A E. coli CMY-2 32 <0.015 22048 32 <0.015 22048 <0.25 <0.015 NQ 8 3 Cgstanheira M Sader.HS Jones F.QN (2010). Antimicrobial
Madison. Wisconsin USA) USA Klebsiella pneumoniae CTX-M-15 A ' o - o - o o ' - ’ ' . i
’ ’ _ . susceptibility patterns of KPC-producing or CTX-M-
. : o _ _ USA Klebsiella pneumoniae CTX-M-15 A M. morganii DHA-1 2 <0.015 2128 16 0.06 256 <0.25 0.03 <8 2 . : : : _
I NTRO D U CTI O N Antimicrobial susceptibility testing. ESBL producers selected for this study were USA Klebsiella pneumoniae CTX-M-15 A grsoducmg Enterobacteriaceae. Microb Drug Resist 16: 61-
_ _ tested for susceptibility against the co-drugs aztreonam, ceftazidime and USA Klebsiella pneumoniae CTX-M-15/0XA-1/30 A/D P. mirabilis DHA-1 1 <0.015 264 64 0.03 2048 <0.25 0.06 =4 2 - _
The production of B-lactamase enzymes among Enterobacteriaceae meropenem alone and in combination with FPI-1465 at fixed concentration of 4 USA Klebsiella pneumoniae CTX-M-15/0XA-1/30 A/D - 4. Clinical and Labor_atqry Star_1dz_ards I_nstltute (291.2.)' MO7-
ins th ' ist hani inst this i tant and : : P. mirabilis CcMy-2 1 =0.015 =64 4 0.0 128 <0.25 0.03 <8 <0.5 A9. Methods for dilution antimicrobial susceptibility tests
remains the main resistance mechanism against tnis important an ug/mL. FPI-1465 was also tested alone to confirm the absence of direct USA Morganella morgani DHA-1 c o b o th oically: g dard.
vastly prescribed class of antimicrobial agents. Clinical isolates of antimicrobial activity against ESBL producers. The B-lactam and B-lactam-FPI- USA Serratia marcescens SHV-7/OXA-10 AD P. mirabilis CMY-2 <0.25 <0.015 NQ 4 0.03 128 <0.25 0.06 <4 2 or bacteria that grow aerobically; Approved Standard:
Enterobacteriaceae producing extended-spectrum B-lactamases 1465 combinations and piperacillin-tazobactam (comparator) were tested by USA Serratia marcescens SHV-30/0XA-10 AID o N'.nt.h edition. Wayne, PA, USA. :
. . : o . S . P. mirabilis PER-4/0XA-10 16 8 2 >256 >32 NQ <0.25 0.12 <2 8 5. Clinical and Laboratory Standards Institute (2013). M100-
(ESBL) have now become prevalent in both nosocomial and broth microdilution methods according to the Clinical and Laboratory Standards USA Serratia marcescens SHV-30/0XA-10 AD S23. Performance standards for antimicrobial
Community settings, and have challenged the treatment of infections Institute (CLS|) recommendations (MO?-Ag, 2012). Validation of the Co—drugs USA Serratia marcescens OXA-2 D S. marcescens OXA-2 1 0.06 16 2 0.25 8 <0.25 0.03 <8 4 suséeptibility testing' 231d |nformational Supplement
) ; HIF ; USA S i OXA-2 D ' !
caused by these pathogens. CTX-M variants are currently the most and piperacillin-tazobactam MIC values was performed by concurrent testing of Uoa e;::tfu?::;::zns ven - S. marcescens OXA-2 16 025 64 16 1 16 16 4 4 g Wayne, PA, USA.
common ESBL enzymes detected in Escherichia coli and Klebsiella CLdS;gezclcgmmednged qduallty control (QC) ref_;t(e:né:ez ?tgrgglgnsp(\ﬁ Cg“ ATCIC 25922 Ush oroteus mirabilis HAL . N NV e ) e . ) . e o . ) 6. European Committee on Antimicrobial Susceptibility
pneumoniae clinical isolates and bla:ry..15 cOmprises the most \?vri]thin publi’sarllr; q aiigp?argloen?a'lsnggsuglﬂr\ngzglition the inoc)LiIum?jenrseifyuvt/z ;vere USA Proteus mirabilis CMY-2 c ' ' ' Teztlng (2(;13). Breakpom.t tables for interpretation oflMglc:s
-M- ' ) ' ’ Brazil Proteus mirabili CTX-M-14 A S. marcescens SHV-30/0XA-10 4 0.12 32 4 0.5 8 0.5 0.06 8 8 and zone diameters. Version 3.0, January 2013. Available
common CTX-M-encoding gene. The success of blacry..s monitored by colony counts to assure an adequate number of cells for each i e — M at: http://www.eucast.org/clinical_breakpoints/. Accessed
dissemination is primarily attributed to the dissemination of IncF : : : Chile Proteus mirabilis CTX-M-15 A
! S primarily 1S ! testing event. MIC interpretations were based on the CLSI M100-523 (2013) rurkey oroteus mirabiis R AIOXAL0 D S. marcescens SHV-30/0XA-10 4 0.12 32 4 0.5 8 <0.25 0.06 <4 8 January 1, 2013.
plasm.lds carrying thl_s gene and also the ability of E. coli |solat§s and European Committee on Antimicrobial Susceptibility Testing (EUCAST; —— Enterobacter aerogenes P —— Y a. Represent enzymes deduced by the nucleotide sequence of detected p-lactamase-encoding gene. 7. Pitout JD, Laupland KB (2008). Extended-spectrum (3-
associated with multilocus sequence type (MLST) 131 to acquire 2013) breakpoint criteria. The B-lactam susceptible breakpoint was used for 7 Represent onzymes deduced by the nucleotide sequence of detected plactamase-encoding gene. P peraailimtasobatam. oy e pacm RIS compmaton S velue lactamase-producing Enterobacteriaceae: an emerging
these plasmids. MIC interpretation of respective B-lactam-FPI-1465 combination. b.  Enzyme Class according to Bush and Jacoby (2010) classification. d.NQ, not quantifiable. public-health concern. Lancet Infect Dis 8: 159-166.
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