In Vitro Activity of a Novel Extended-Spectrum -Lactamase Inhibitor, AAI101,
iIn Combination with Cefepime, against Enterobacteriaceae Isolates Collected
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|solates were tested for susceptibility to cefepime/AAI101, cefepime, meropenem, and
piperacillin-tazobactam

Figure 2 Cumulative percent inhibition results for cefepime/AAI101 (fixed AAI101
concentrations of 4 yg/mL and 8 pg/mL) and comparators against 572 recent
Enterobacteriaceae isolates

Figure 3 Cumulative percent inhibition results for cefepime/AAI101 (fixed AAI101
concentrations of 4 yg/mL and 8 ug/mL) and comparators against 40 cefepime-
resistant, carbapenem-susceptible Enterobacteriaceae isolates

Figure 4 Cumulative percent inhibition results for cefepime/AAI101 (fixed AAI101
concentrations of 4 yg/mL and 8 pg/mL) and comparators against 31 carbapenem-
resistant Enterobacteriaceae isolates

Introduction

Fixed AAI101 concentrations of 4 yg/mL and 8 pg/mL, in combination with cefepime,

. Resistance development to existing B-lactam therapies due to the spread of extended- were chosen for brc?th microdilution su§ceptib_ility testing based on prior microbiological 100 100 ‘ ‘ 100
spectrum B-lactamases (ESBLs) among Enterobacteriaceae has created the need for and pharmacokinetic/pharmacodynamic studies 90
new treatment options  For comparative purposes, CLSI| breakpoint interpretive criteria for cefepime were I I I ‘ ‘
applied to cefepime/AAlI101 combinations g & B 80 g 80
« AAI101 is a novel extended-spectrum (-lactamase inhibitor (Figure 1) highly active PP P = = 70 I I I ‘ ‘ =
against ESBLs and a broad array of other B-lactamases = " = 0 I I I ‘ ‘ = "
« The combination of cefepime/AAI101 recently has completed a Phase 2 clinical trial in o e 50 I I ‘ ‘ I ‘ ‘ e
complicated urinary tract infections and Phase 3 is planned to be initiated in 2018 2 2 I ‘ I ‘ ‘ I ‘ ‘ 2
« Cefepime/AAI101 was granted Qualified Infectious Disease Product and Fast Track é 40 = 40 ‘ I ‘ I ‘ ‘ I ‘ ‘ " 40
designations by the United States Food and Drug Administration * Against the.complete collection of 57.2 Entgrobacteriaceae, which included ggfepime- g g 30 ‘ I ‘ ‘ I ‘ ‘ I ‘ ‘ g
* Acollection of 572 recent Enterobacteriaceae clinical isolates were tested for nonsqsceptlble and cart?ape.nem-resllstant solates, AAI101 reitored tohe act|V|t.y of © 20 © 20 © 20
susceotibility to cefepime/AAI101. cefepime. merobenem. and piveracillin-tazobactam cefepime to the susceptible interpretive category against 95.1%-97.0% of the isolates 0 ‘ I ‘ ‘ I ‘ ‘ I ‘ ‘
| P Y P | ’ PIME, P o PIP with an MIC,, value of 0.5 pg/mL (fixed AAI101 concentrations of 4 pg/mL or 8 pg/mL; ‘ ‘ ‘ I ‘ ‘ I ‘ ‘ J I -I
+ The isolates were obtained mostly from year 2016, primarily collected from North Table 1 and Figure 2) 0 0 006 012 02 0 1 > y 3 ” T 0 = —= .
America and Europe, and included challenge strains . . - . . 0.015 - - - 29 e = 0.25 0.5 1 2 4 3 16 216
- MIC,, values for cefepime-only and piperacillin-tazobactam were in the resistant MIC (ua/mL MIC (ua/mL MIC (ua/mL
. . . . (mg/mL) (Mg/mL) (mg/mL)
Figure 1. Chemical structure of AAI101 interpretive category with values of 16 pg/mL and 128 ug/mL, respectively | | . .
- Cefepime/AAI101 activity was comparable to that of meropenem: 97.0% of isolates B Cefepime/AAI101 (fixed 4 ug/mL) Cefepime/AAI101 (fixed 8 pg/mL) B Cefepime/AAI101 (fixed 4 pug/mL) Cefepime/AAI101 (fixed 8 pg/mL) B Cefepime/AAI101 (fixed 4 pg/mL) Cefepime/AAI101 (fixed 8 ug/mL)
were inhibited at or below the cefepime susceptible breakpoint of 2 ug/mL, and Bl Cefepime 1 Piperacillin-tazobactam (fixed 4 ug/mL) Bl Cefepime 1 Piperacillin-tazobactam (fixed 4 ug/mL) Bl Cefepime 0 Piperacillin-tazobactam (fixed 4 pg/mL)
94.2% of the isolates inhibited at or below the meropenem susceptible breakpoint of B Meropenem B Meropenem B Meropenem

1 pug/mL, respectively

« Against cefepime-resistant, carbapenem-susceptible isolates of Enterobacteriaceae
(n=40), AAI101 restored the activity of cefepime to the susceptible interpretive category
against 97.5% of the isolates with an MIC,, value of 1 uyg/mL (fixed AAI101 concentration

of 8 ug/mL; Table 2 and Figure 3) » Against Enterobacter spp. cefepime-only MIC,, values were in the susceptible

interpretive category for E. aerogenes and in the susceptible-dose-dependent category

Table 2 Antimicrobial activity of cefepime/AAI101 and comparators against 572
recent Enterobacteriaceae isolates
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- MIC,, values fo.r plperacnlln-tazoba_ctam and meropenem were >128 yg/mL and 0.5 for E. cloacae. AAI101 reduced cefepime MIC,, values by =2 log, dilutions and restored MIC,, ., (ug/mL)/% susceptible (CLSI)
ug/mL, respectively (Table 2 and Figure 4) cefepime MIC,, values to the susceptible interpretive category for both species (Table 2) - - | | _
. . Against carb <tant isolates of Enterobacteri 1), cefenime/AAI101 | o | | . | Cotepimel Caaior | Piperacillin- This study and poster presentation were funded by a grant from Allecra Therapeutics SAS
M ate I’I a I s a n d M eth od s gainst carbapenem-resistant 1Solates ot tnierobacteriaceae (n=31), cefepime — Piperacillin-tazobactam MIC,, values were in the intermediate interpretive category for Organism/group (n) Cefepime | (fixed 4 ug/mL)® | (fixed 8 pg/mL)* | tazobactam Meropenem (Saint-Louis, France).
(fixed AA|10610/C0;Z%/H’W8U08 O;Df 8 ug/mL), piperacillin-tazobactam, and meropenem E. aerogenes and resistant interpretive category for E. cloacae spp. complex isolates rterobactoniacen (5721 006/ 16 00305 0,06 /0.5 >/ 128 0,03/ 012
showed 51.6%, 3.2% and 0% susceptible isolates , L , _ nterobacteriaceae 83 0% 95.1% 97 0% 84.8% 94,29,
. A collect f 572 Enterobacteri btained f US (74.0%). E P — Meropenem MIC,, values were in the susceptible interpretive category for both species
CO Oec 10N O | n erg ac erlezceae wgs optaine rc?m (0 : 0), u.rope.an R Against K pneumoniae (n=135) and E. colj (n=121 ), Cefepime-omy |\/||C90 values were Aqainst Citrobact K ; M. moraanii Prof Brovidencia Entgrobacteriaceae c;?;er?iérlrg)e)-resistant, 320/0>}28 09.;20//1 09.(7)65//1 165; >51/28 01.%%/00/.5
: : : o carbapenem-susceptible ¢ .0% 0% 5% 5% 0%
(25:0 %), and Latin American (1.0%) medical centers, with 91.1% of organisms isolated in the resistant category (MIC,, values >128 ug/mL and 32 ug/mL, respectively). AAI101 gainst Litrobacter spp., A. oxytoca, M. morganil, =rotéus spp., vigencia spp., p p Refe re n ces
during 2016 : : : and S. marcescens, |V||C90 values for Cefeplme-only, cefepime/AAI101, piperacillin- Enterobacteriaceae carbapenem- 32/>128 8 /32 2/ 32 >128 / >128 >8 />8
at fixed concentrations of 4 pg/mL or 8 ug/mL restored cefepime MIC,, values to the tazobactam, and meropenem were in the susceptible categories (Table 2) resistant (31)° 300, 25 8% 51 6% 3 99, 0.0%
 The panel included 16.8% (96/572) cefepime-nonsusceptible and 5.4% (31/572) susceptible-dose-dependent and susceptible interpretive categories (Table 2) ‘ ! P uscep J | 08 L 08 L 08 L AN e p— Clinical . Standards Inst 2017\, M100-S27. Perf dards f
carbapenem-resistant isolates with diverse resistance mechanisms _ P s - - AAI101 reduced cefepime MIC,, values by 4 log, dilutions for Proteus spp. Citrobacter spp. (42) 97.6% 100.0% 100.0% 90.5% 100.0% inica anc_i aborato_ry. _ tan ards nstltgte ( _)- -S2/. Performance standards for
Piperacillin-tazobactam MIC,, values (>128 ug/mL and 64 ug/mL, respectively) were . i f bial tibilitv testina: 27th inf tional I £ W PA: CLSI
- e - - PSP - - - L - - e - Reductions of 1 to 2 log, dilutions by AAI101 were observed for K. oxytoca 0.03/05 0.03/0.12 0.03/0.12 2 /64 0.03/0.06 antmicrobial susceptibiiity lesting. Informational Suppiement. vvayne, A -
* Organisms were identified by matrix-assisted laser desorption ionization time-of-flight in the resistant category for K. pneumoniae and intermediate interpretive category for Drovidencia nd 82 P ArcescEns ! E. aerogenes (28) 084, 100.0% 100.0% 52 19 100,05
mass spectrometry or next-generation sequencing E. coli PP- ' 006 /4 006105 006105 > 198 0031012 Clinical and Laboratory Standards Institute (2018). M07-A11. Methods for dilution
ibili i i icrodiluti — i i ' = GerEe () 88.3% 98.7% 100% 77.9% 100.0% antimicrobial susceptibility tests for bacteria that grow aerobically; approved standard -
« Susceptibility testing was performed using CLSI reference broth microdilution Meropenem MIC,, value (>8 ug/mL) was in the resistant category for K. pneumoniae I :
methodology; CLSI interpretive criteria were applied with 80% susceptible isolates C on CI us i ons E. coli (121) 0.06) 52 0.03/0.12 0:03/0.12 216 0.015/0.06 eleventh edition. Wayne, PA: CLSI.
K. pneumoniae (135) 0.06 / >128 0.06/8 0.06/2 4 />128 0.03/>8
P 65.2% 83.0% 90.4% 66.7% 80.0%
Table 1 Cumulative percent inhibition results for cefepime/AAI101 (fixed AAI101 concentrations of 4 uyg/mL and 8 ug/mL) and comparators against 572 recent « AAI101, a novel B-lactamase inhibitor with potent activity against ESBLs and a variety K. oxyioca (27) 0.03/0.12 0.03/0.06 0.03/0.06 2/8 0.015/0.03
Enterobacteriaceae isolates of other B-lactamases, restored the activity of cefepime against a panel of recent 100.0% 100.0% 100.0% 96.3% 100.0%
No. of isolates at MIC (ug/mL; cumulative %) Enterobacteriaceae collected primarily in 2016 from US and European medical centers M. morganii (27) 0'1030/ 8526 0'10 30/86/?6 0'10 30/86/?6 1%8 61/ 0'10 So’(?iz
Organism group (no. tested)/antimicrobials <0.004 0.008 0.015 0.03 0.06 0.12 0.25 0.5 1 2 /1 8 16 32 64 128 >a MIC,, MIC,, o Act|v|ty of AAI101. when combined with Cefepime was most prominent against 0.06 /2 0.06/0.12 0.06/0.12 05/ 1 0.06/0.12
. : ’ ) ’ Proteus spp. (48) 4 70 "97 9o/ "97 9o/ 0 00 97 9,
Enterobacteriaceae (572 K. pneumoniae and E. coli, followed by E. cloacae and Proteus spp. 91.7% 97.9% 97.9% 100.0% o7.9%
: : : . : 0.03/0.5 0.03/0.25 0.03/0.12 1/8 0.06 / 0.06
Cefepime/AAIT01 (fixed AAI101 concentration of 4 ug/ml) 0.0 0 128 oy 138 530 o76 | o183 | eaz 05 1 06 o7 6 8.2 00 5 09 5 007 | 1000 003 42 + Cefepime/AAI101 was as effective as meropenem and outperformed cefepime and Providencia spp. (42) 97.6% 97.6% 97.6% 97.6% 100.0%
Iperacillin-tazobactam against this collection of isolates
. . . 0 1 72 203 161 91 19 24 16 8 4 4 3 4 0 2 P 0.06 /1 0.06/0.5 0.06/0.5 2/8 0.06/0.12
Cefepime/AAI101 (fixed AAI101 concentration of 8 ug/mL) 0.06 0.5 _ _ 5 _ _ S. marcescens (29) 92 0% 96.0% 96.0% 96.0% 96.0%
0.0 0.2 12.8 48.3 76.4 85.3 88.6 92.8 95.6 97.0 97.7 98.4 99.0 99.7 99.7 100.0 . Agalnst Citrobacter spp., K oxytoca, M. morganii Providencia spp., and
: 0 2 62 180 125 35 23 17 15 16 6 22 19 19 ) 4 22 = E
Cef 0.06 16 S. marcescens, cefepime-only demonstrated potent activit *Cefepi inti ve criteria w | | inat i |
SIEpIme 0.0 0.3 1.1 42.7 64.5 70.6 74.6 77.6 80.2 83.0 84.1 87.9 91.3 94.6 95.5 96.2 100.0 p y p y b%%fr?w%:inseeg .roefa;p ()C?t’:'orgaeg?er?’:‘reeuﬁ:j;ie ggecieersec?)%:)leedxg?_egftl)«gjsee/r%g (;;qggr?[?ar;?;? gzrfoo;ecls)ergfag;Sg.ncpl);;ggzesspggilgﬁ complex, 121 l_:‘scherichia col_i, 27 Klebsiella oxyl_‘oca, 135
Veronenom 0 6 202 178 110 27 6 5 5 5 5 6 23 003 01 ° Cefep|me/AA|101 WarrantS further C||n|Ca| |nveSt|gat|On tO evaluate ItS pOtent|a| as a 2(5ﬁ)l;%zrr)]?ggizéga%oirsgoe;ggéarg?l;;%aenr:{[,S’ZJbI:g?Ste;ir?;/rgghzn%;rgb;ggzgisggL;%,r\?;yz?wdenc:a rettgeri, 21 P. stuartii, and 25 Serratia marcescens isolates. The cefepime- and
P 0.0 1.0 36.4 67.5 86.7 91.4 92 5 933 94 2 94 6 94 9 96.0 100.0 . . therapeutlc Optlon for d|ﬁ|cu|t-to-treat gram-negahve pathogens Zggmg::zgg gl;lg ig;oggn;sbgei_nglocﬁgzeasnpdp.1CS%LZ)Bilzs6iSE(;|gféié 14 K. pneumoniae, 2 P. mirabilis, and 1 P. stuartii isolates.
_ - 0 2 39 39 85 185 79 29 27 8 16 15 48 - . _ . . . - fCompr_ised of 21 C. kg’ser_i_and 21 C. freuﬁdii_species_complex isolates.
Piperacillin-tazobactam 0.0 0.3 7.2 14.0 28.8 61.2 75.0 80.1 84.8 86.2 89.0 91.6 | 100.0 2 128 - Cefepime/AAI101 may be a carbapenem-sparing option for settings with increasing Comrivad of 21 1 ratioar and 21 P stigt fociaton, -0 e
aMIC value is greater than the highest concentration tested. reSIStanCG tO p| pe raC| I I | n-taZO baCtam
®Comprised of 21 Citrobacter freundii spp. complex, 21 Citrobacter koseri, 28 Enterobacter aerogenes, 77 Enterobacter cloacae spp. complex, 121 Escherichia coli, 27 Klebsiella oxytoca, 135 Klebsiella pneumoniae, 27 Morganella morganii, 27 Proteus mirabilis, 21 Proteus vulgaris group, 21 Providencia rettgeri, 21 Providencia stuartii, and 25 Serratia marcescens isolates.
°MIC,, value is in bold.
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