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Table 1 Cumulative frequency distribution of LYS228 MIC results when tested against Enterobacteriaceae

Abstract Materials and Methods Conclusions
Background: Enterobacteriaceae producing extended-spectrum [3-lactamases (ESBL) Organism collection Wild type o LYS228 exhibited potent activity against wild-type and B-lactamase-producing
and/or carbapenemases have become prevalent in both nosocomial and community | | | | | | Al 61 11 (18.3) 20 (50.8) 17 (78.7) 13 (100.0) 0.06 0.25 Enterobacteriaceae, regardless of 3-lactamase enzymes produced
settings. '!'he in VItI.’O actlwt){ of a new agent (LYS228) was assessed against molecularly ° -crlri]r:?cztlui:glgfeesdcirlll eoc;?ezn\l;cr)r;l g\cl)vlilggt:c(r): rT(])f 1a f{llg rﬂiczsiﬁpdhcl)c;ilrlzedr:;/eedrsiiflggttiz;osbacter/aceae E ool 0 0 (0.0) 5 (50.0) 2 (70.0) 3 (100.0) 006 095 . LYS228 (MIC_/MIC,, 0.5/4 pug/mL) demonstrated similar potency as tigecycline (MIC, /
characterized multidrug-resistant (MDR) Enterobacteriaceae. | | | P | | K. pneumoniae 10 2 (20.0) 3 (50.0) 2 (70.0) 3 (100.0) 0.06 0.25 MIC,,, 0.25/2 pg/mL) against selected carbapenemase-producing isolates
Methods: Eighty-four molecularly characterized ESBL (CTX-M, OXA-1, and SHV)-, ) Z\é'lg'g’%?l ::Sgeszt;l:z?ﬁ:g;g%es?sc c()frs]1sils,st(i)r:atf)?)isvc\gleartee;ng?hcilsgi r?S rCeOsri];ZInc():regaEIeSr:Tc])? aeSsV\tlce)” P. mirabilis 10 9 (90.0) 1(100.0) <0.03 <0.03 + The activity of LYS228 against AmpC and ESBL producers (MIC, /MIC,, 0.25/
AmpC (FOX, DRA ,and CMY)-, and/or carbapenemase (KPC, SME, OXA-48, IMP, VIM, oroad.s ect?um 8-lactam agents, such ag v ocennalos gorins aztreoaam a}rﬁl or E. cloacae 10 0 (0.0) 4 (40.0) 5 (90.0) 1(100.0) 0.12 0.12 0.5 pg/mL) was comparable to the activity observed versus wild-type Enterobacteriaceae
and NDM)-producing isolates were selected. A subset of wild-type (control) isolates were ot eaems gents, y P P ’ ’ C. freundii 1 0 (0.0) 5 (45.5) 4 (81.8) 2 (100.0) 0.12 0.25 (MIC,/MIC,,, 0.06/0.25 pg/mL)
also included. Susceptibility testing was performed according to CLSI (M0O7-A10). MIC p . . .
. . : .. . L . . . . S. marcescens 10 0 (0.0) 2 (20.0) 4 (60.0) 4 (100.0) 0.12 0.25 * |nsummary, LYS228 demonstrated potent activity against Enterobacteriaceae, and
interpretation for comparators applied CLSI or FDA (ie, tigecycline) criteria. « [-lactam resistance mechanisms were characterized by molecular (PCR and sequencing) . . . .
nethods Carbapenemases its potency was not adversely affected by isolates producing different 3-lactamase
Results: LYS228 had MIC,_, MIC_, and MIC_  values of 0.06, 0.25 and 0.25 pg/mL, | Al 54 2 (3.7) 2 (7.4) 5 (16.7) 6 (27.8) 22 (68.5) 9 (85.2) 2 (88.9) 4 (96.3) 0 (96.3) 1 (98.1) 1 (100.0) 0.5 A enzymes, warranting further development of LYS228
respectively, against wild-type Enterobacteriaceae. Comparators showed MIC_ values that * Enterobacteriaceae pathogens that produced extended-spectrum (3-lactamase (ESBL) and/ o . 0 (0.0) s 95 3 (238) 1 (762) 4 (952) (1000 o 1
were within +1 doubling dilution compared to that of LYS228 against wild-type isolates. or carbapenemase enzymes were as follows: | | | | | | | |
LYS228 inhibited all tested AmpC/ESBL producers at <1 ug/mL, and the MIC_, value was Carbapenemases: ESBL- SME ° 0 (0.0) 0 (0.0 2 (100.0) 012 -
. _ : : : A : : : OXA 8 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 5 (62.5) 3 (100.0) 0.5 -
e S e oo aong comperor KPC (21 scats Piasmid AmpG (CMY, FOX. DHA: o e SO Acknowledaements
. . & e N SME (2) CTX-M-Group 1 (CTX-M-15 alone; 7) g
were active against AmpC/ESBL isolates. LYS228 inhibited all carbapenemase producers _ VIM 8 2 (25.0) 0 (25.0) 0 (25.0) 3 (62.5) 1 (75.0) 1 (87.5) 1(100.0) 0.25 —
. . OXA-48/181 (8) CTX-M-Group 1 (CTX-M-15 plus OXA-1/30; 6)
at <4 ug/mL, except for 2 MDR isolates producing NDM-5 (LYS228 MIC, 16-32 ug/mL). _ _
_ | =T _ _ IMP (7) CTX-M-Group 9 (CTX-M-9/14: 6) NDM 8 0 (0.0) 0 (0.0) 1(12.5) 0 (12.5) 3 (50.0) 1(62.5) 0 (62.5) 1(75.0) 0 (75.0) 1(87.5) 1(100.0) 0.5 This stud ted by Novartis Institutes for BioMedical R H (NIBR). NIBR
LYS228 and tigecycline were the most potent agents and similarly active against VIM (8 SHV variants (5) ’ Ao or ESBL is study was supported by Novartis Institutes for BioMedical Research ( ) |
carbapenemase-producing isolates. Other agents had susceptibility rates of 3.7-77.8%. (8) was involved in the design and decision to present these results. JMI Laboratories received
NDM (8) Al 30 2 (6.7) 2 (13.3) 6 (33.3) 11 (70.0) 6 (90.0) 3 (100.0) 0.25 0.5 compensation fees for services related to preparing this presentation.
Conclusions: LYS228 showed potent in vitro activity against wild-type isolates. The AmpC 6 1(16.7) 0 (16.7) 1(33.3) 4 (100.0) 0.25 _
activity of this novel compound was not affected by the presence of ESBL and/or AmpC o _ CTXM Groun - . 0(0.0 0(0.0 | (143 3 (57 3 (100.0 095 _
and showed potency similar or greater than other comparators against carbapenemase- Susceptibility testing o Gmup XA . ; zo-o; ; Eo.o; 1 §16'7; 1 233'3; 2((66 '7)) 2 (1000) O i f
roducing MDR Enterobacteriaceae. These results warrant further development of this R ' | | | | | | | B
ﬁwestiga?ional compound P * |solates were tested for susceptibility by broth microdilution following the Clinical and CTX-M Group 9 6 1(16.7) 2 (50.0) 2 (83.3) 1(100.0) 0.06 = Re e re n ces
Laboratory Standards Institute (CLSI) M07-A10 document SHV 5 0 (0.0) 0 (0.0) 1(20.0) 2 (60.0) 1 (80.0) 1(100.0) 0.25 - | | |
» Bacterial inoculum density was monitored by colony counts to assure an adequate number * MIC,, values were not caloulated for groups <10 isolates ggg;g;gi'_r:Cl\g;,'legc}'g:br\;%”\;vgssleﬁ’otn'\lI’EJ?QSS aRr:\clj (ti(g,g}ﬁ-errr'ecgi's :Qp%aéafopriqﬁzg%e&%r;:’(“C'”9
- of cells for each testing event HIGHICTI Fan / ' . e 1cas.
antimicrobial surveillance programme (2007-09). J Antimicrob Chemother 66: 1409-1411.
I ntrOd u Ctl o n  MIC values were validated by concurrently testing CLSI-recommended quality control (QC) | . _
reference strains Castanheira M, Griffin MA, Deshpande LM, Mendes RE, Jones RN, Flamm RK (2016). Detection

. : - L : _ Table 2 Activity of LYS228 and comparator antimicrobial agents when tested against Enterobacteriaceae of mecr-1 among Escherichia coli and Klebsiella pneumoniae clinical isolates collected worldwide

fgézg?:tae%teiﬁaeifiiiSIS(Ol_Ilfle)Sai:jetﬁzr?arﬁce)? igauasﬁiiﬁgﬁorgagggaarﬁg:reigtzzgic: acg?ecﬁg?t * MIC interpretations were based on the CLSI (M100-S25) and European Committee on VI CLSI- EUCAST as part of the SENTRY Antimicrobial Surveillance Program during 2014—2015. Antimicro Agents
. P y J Antimicrobial Susceptibility Testing (EUCAST, 2015) breakpoint criteria, as available Phenotype/genotype (No.) Chemother 60: 5623-5624.
patlents antimicrobial agent 50% 90% Range %S %l %R %S %l %R Clinical and Lab Standards Inst (201 ) MO7-A10. Methods for diluti i robial

. " - . - : - Wild tvoe (61 inical and Laboratory Standards Institute 5). MO7-A10. Methods for dilution antimicrobia
Ianmaodndltlorr;:r?-:]ee 2’:8/2 p':t\éilegr?: (r:ztuessihan(:g?rllcr;r:zzli?l -raec? Isd[iarggea;edpl?lisl nave inoreased lesggg( ) 0.06 0.25 <0.03 — 0.25 _ _ _ _ _ _ susceptibility tests for bacteria that grow aerobically; approved standard—tenth edition. Wayne,
ot J9 ((?RE) pd ?{ | g . yb qt | o for 35000 Cefepime <0.5 <0.5 <0.5 100.0 0.0 0.0 100.0 0.0 0.0 PA, USA.

« Carbapenem- and ceftriaxone-resistant Enterobacteriaceae accounted for 35, Ceftazidime 0.25 0.5 <0.06 — 1 100.0 0.0 0.0 100.0 0.0 0.0 - .

HAI in US hospitals, and the percentage of CRE among US medical centers increased from “ Ceftriaxone 0.12 0.25 <0.06 — 0.5 100.0 0.0 0.0 100.0 0.0 0.0 C|I?IC_a| agq ll_aboratcz%/.l_sttatnd?rds. I2n5st’;|7tt_1t? (201t5). I\/II1 00-‘?25. P?r(/c\)lrmancg :tad;solzrds for
129 in 2001 to 4.2% in 2011 Colistin 1 -8 <05_ >8 _ _ _ 62 3 _ 37 7 antimicrobial susceptibility testing. informational supplement. Wayne, PA, .
Meropenem <0.12 <0.12 <0.12 100.0 0.0 0.0 100.0 0.0 0.0 : : . : :

* A combined prevalence of 2% of carbapenem resistance among Escherichia coli and Amikacin 1 4 0.5—8 100.0 0.0 0.0 100.0 0.0 0.0 EUCAST2%21O; GA)\ B{egrpo;r\’:]’;?b.lﬁes for mterp;etatl/orlll qf I\fllgs a';d zp:me/ c'jbl\ameterz. \}/ersmn %)1 5
Klebsiella pneumoniae from US, European, and Latin American centers was previously * Overall, LYS228 showed MIC,  and MIC, values of 0.06 and 0.25 pg/mL, respectively, ) <0.12 0.25 <0.12—05 100.0 0.0 0.0 100.0 0.0 0.0 anuary - AValable at. Ntip.AWWW.eucasL.orgrelinical_breakpoints/. ACCessed Jahuary '
reported or 6% among K. pneumoniae isolates in the US alone against wild-type Enterobacteriaceae isolates (Tables 1 and 2) #Z"e";'yoc’l‘ii‘;” S00'2152 >14 58'82:24 095 9 1o gfg 2'2 11'2 Gaynes R, Edwards JR (2005). Overview of nosocomial infections caused by gram-negative

» The described scenario, lack of new antimicrobial agents approved in the last decades, » Compound LYS228 exhibited MIC, values against different species of wild-type Piperacillin-tazobactam 2 4 <0.5—8 100.0 0.0 0.0 100.0 0.0 0.0 bacilli. Clin Infect Dis 41: 848-854.
clinical challenges faced when managing infections caused by multidrug-resistant (MDR) Enterobacteriaceae that varied from <0.03 to 0.25 ug/mL (Table 1) Carbapenemase (54) Golan Y (2015). Empiric therapy for hospital-acquired, gram-negative complicated intra-
organisms, and limited therapeutic options have recently prompted several agencies to . The overall LYS228 MIC.. and MIC.. values obtained against carbapenemase-producing gf‘:;lie Béi >g4 S2602_324 - -t — - - = abdominal infection and complicated urinary tract infections: a systematic literature review of

. : 50 90 <0.5—> : : : : : : : , : _
promote the development of new antimicrobial agents Enterobacteriaceae were 0.5 and 4 ug/mL, respectively (Tables 1 and 2) Ceftazidime >128 >128 0.5 —>128 3.7 5.6 90.7 3.7 0.0 96.3 current and emerging treatment options. BMC Infect Dis 15: 313.

o i i i i Ceftri >128 >128 0.25 — >128 3.7 0.0 96.3 3.7 0.0 96.3 i i ital ciqna: _resi
LYS228 is a r)ovel moquaqtam belng.developed to treat human infections caused by . LYS228 inhibited carbapenemase-producing isolates at <4 ug/ml, except for 2 NDM- Ciligt?:one ; - S e = o o = o Jacob JT, Klgln E, Laxminarayan R, et al. (2013). Vital -S|gns: Carbapenem-resistant
Enterobacteriaceae clinical isolates (Figure 1) oroducing strains (Table 1) m— . 5 08— o4 " o ot 4 o " oo enterobacteriaceae. MMWR Morb Mortal Wkly Rep 62: 165—-170.

« LYS228 is stable against metallo-B-lactamases (e.g. New Delhi metallo-B-lactamase-1 _ . . Amikacin 4 >32 0.5 — >32 77.8 3.7 18.5 68.5 9.3 22.2 Pogue JM, Kaye KS, Cohen DA, Marchaim D (2015). Appropriate antimicrobial therapy in the era
[INDM-1]), serine carbapenemases (eg, Klebsiella pneumoniae carbapenemases [KPC]), LYS228 had an MIC,, of 2 pg/ml. against the KPC—.produc.lng subset (Table 1) ACAIEEEL >16 >16 =0.12 —>16 14.8 3.7 81.5 14.8 0.0 85.2 of multidrugresistant human pathogens. Clin Microbiol Infect 21: 302-312.
and most ESBLs, resulting in retained potency against the majority of extended-spectrum * Overall, only LYS228 (MIC/MIC,,, 0.5/4 pg/mL) and tigecycline (MIC,/MIC,,, #;"e";'y‘l’l‘ii‘:” O>;5 >24 3%2::4 o1 & o1 gg'g 11'? 6?'2
B-lactamase (ESBL) and CRE O_I._ZSI/Z gg/mL) demonstrated /n vitro activity against the carbapenemase-producing isolates Piperacillin-tazobactam " 64 Y 03 2 833 2 o 00,7

« The in vitro activity of LYS228 was assessed against wild-type and molecularly (Table 2) Efstg;;”PC (30) e - Cos
characterized MDR Enterobacteriaceae  When LYS228 was tested against AmpC/ESBL (|\/||C50/|\/|_|C90, 0.25/0.5 Hg/mL) producers, Cefopime p s ey 7 s s 400 00 200 0

oh the MIC,, values were only 2-fold higher than those obtained against wild-type Ceftazidime 16 108 05 _ 5198 0.0 5.7 733 57 133 80.0

% Enterobacteriaceae (MIC, /MIC , 0.06/0.25 yg/mL,; Table 2) Ceftriaxone 64 >128 1—>128 3.3 3.3 93.3 3.3 3.3 93.3

o . B : ) ) Colistin 1 1 <0.5 —>8 — — — 93.3 — 6.7

N N—O o) MIC,, rgsults of 0.25 0.5 pg/mll_ were observed for. LYS228 agalnst. AmpC- and ESBL T — 0.1 <012 0194 90.0 22 57 03 3 57 00

H,N \(/ ' )\\ o producing Enterobacteriaceae isolates, except for isolates expressing CTX-M-9 group Amikacin 5 3 05 _ 32 96.3 37 0.0 9.6 37 37
\ / N N\/, (MIC,,, 0.06 ug/mL) (Table 1) Aztreonam >16 >16 <0.12 — >16 30.0 6.7 63.3 13.3 16.7 70.0
Levofloxacin >4 >4 <0.5 — >4 21.4 0.0 78.6 21.4 0.0 78.6

0 j:N(O o LY82.28 (MIQ5O/MICQO, 0.25/0.5 pg/mL), meropenem (M!C5O/MIC?O, SO.1?/SO.12 ug/mL), Tigecycling o - - B - B 00 o 0

o Ng? and tigecycline (MIC, /MIC, , 0.25/0.5 ug/mL) were similarly active against AmpC-/ESBL- Piperacillin-tazobactam 3 ~64 o __ >64 73 3 10.0 16.7 60.0 13.3 26.7

y/
o’ “OoH

Figure 1 Structure of LYS228

producing organisms (Table 2)

a Criteria as published by CLSI (2015) and EUCAST (2015)

https://www.jmilabs.com/data/posters/ASMMicrobe17-LYS228.pdf



