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INTRODUCTION RESULTS
505'22_8 (formerly LYS228, NO_Vf?rt!S) IS a_ potent n_ext Figure 1A. Species distribution of 850 carbapenem-resistant Enterobacteriaceae Figure 1B. Species distribution of 123 carbapenem-resistant Enterobacteriaceae
generation monobactam  antibiotic active against (CRE) producing serine carbapenemases (KPC, OXA-48-like) and metallo-$- (CRE) with no carbapenemase detected
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resistance Is caused by the production of serine beta-
lactamases (SBLs) and/or metallo beta-lactamases
(MBLs). Monobactams are important antibiotics due to
their Intrinsic stability to MBLs. EXxisting first generation
monobactams such as aztreonam have limited clinical
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clinical isolates [1]. BOS-228 was identified in a medicinal
chemistry program undertaken to generate monobactams
with enhanced stability to SBLs. Thus, B0OS-228 is
differentiated from not just monobactams, but all currently
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Figure 2. Distribution of resistance mechanisms among carbapenem-resistant

Enterobacteriaceae (CRE) by region

Table 1. Distribution of resistance mechanisms among carbapenem-resistant
Enterobacteriaceae (CRE) by species
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both SBLs and MBLs. BOS-228 has completed Phase 1 Enteobatte eerogenes \[\/IKAM (”108)

clinical trials [2]. BOS-228 was licensed to Boston NDM(:_OX,)A 48iike (114
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development clinical trials.
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MATERIALS & METHODS o glrgr’fgg(’)‘j;”"’a g : Global (1=973) AME (v<57) AP (1=75)  EU(n=395) LA(n=383)  NA(n=63)
The MIC values of BOS-228 and comparators were Somalia marcescens 3 ; 1 1 ; 2 Region (number of CRE)
6 AME, Africa/Middle East; AP, Asia/South Pacific; EU, Europe; LA, Latin America; NA, North America; CRE, carbapenem-resistant

determined by broth microdilution following CLSI MO7-Al1 Total 213 1 108 14 8 162 4 123 973
guidelines [3] for 973 CRE isolates, including 850 isolates
with a gene encoding a carbapenemase and 123 CRE

Enterobacteriaceae; +, isolates contain both enzymes

Figure 3. BOS-228 MIC distribution against carbapenem-resistant Enterobacteriaceae (CRE) with different resistance mechanisms

Isolates where these genes were not detected. All study 40 = CRE with no carbapenemase detected (n=123)
organisms were clinical isolates collected in 2015 and 35 MBL (n=174)
were from community- and hospital-associated sources, 30 OXA (n=162)

distributed globally (Figure 1). Susceptibility was defined
using CLSI 2019 interpretive criteria, excluding colistin for
which EUCAST 2019 Dbreakpoints were used, and
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tigecycline, for which FDA breakpoints were used [4-5],
and EUCAST 2019 interpretive criteria [5]. Ceftazidime- 10 -
avibactam was tested at a fixed concentration of 4 pug/mL 9 — ] —
avibactam. Molecular characterization of 3-lactamases for 0 . . — = — — — —
genes encoding MBLs (IMP, VIM, NDM), KPC and other B- =0.03 0.06 0.12 0.2 0.5 1 2 4 8 16 32 >32
lactamases (OXA-48-like) was performed via multiplex BOS-228 MIC (ug/mL)
PCR, followed by sequencing.
Table 2. In vitro activity of BOS-228 and comparator antimicrobials against 850 carbapenemase-producing CRE
Organism, Genotype (n) Antimicrobial %S (CLSI) %S (EUCAST) MIC., MIC,, Range
Carbapenemase-producing BOS-228 na na 0.5 1 <0.03 - 64
RESUL 1S SUMMARY AT i o o : 2 O
. . .. : eftazidime-avibactam . . > <0.03->
= BOS-228 showed potent in vitro activity against CRE, Colistin 799 799 0.25 16 0.12 - >32
: : Ertapenem 0.6 0.6 32 >64 0.5->64
with MIC;,,o, values of 0.5/1 ug/mL for all CRE isolates oropone g a7 1 es 0s .64
(Table 2, Table 3) Tigecycline (93.9) 413 1 2 0.06 - 16
i . CRE, IMP® (8 BOS-228 <0.03 -1
» The MIC,, value was 1 pg/mL for isolates producing © o a7 750 " " .y
MBL or serine (KPC) carbapenemases, and 2 pg/mL for g;fit:tfr']d'me'av'bactam 180 180 e e 06‘1‘2'?345
Isolates producing OXA-48 like enzymes (Table 1). Ertapenem 0 0 nc nc 1-8
M 37.5 50.0 1-16
= Based on MIC,, values, BOS-228 was the most potent Tasorelno 875 i i i 0194
I I I _ e CRE, KPC¢ (513) BOS-228 na na 05 1 <0.03-64
ggent tested against QRE, m_cludlng MBL-positive et Nt et e . o
Isolates and those carrying multiple carbapenemases, Ceftazidime-avibactam 99.6 99.6 1 2 <0.03 - 16
- Colisti 79.3 79.3 0.25 16 0.12 - >32
regardless of carbapenemase type (Table 2, Figure 3). Eraenem ) ) o 4 e
= Unlike ceftazidime-avibactam, BOS-228 exhibited In ¥Séiiiﬁﬁ? (92435)i 483-01 312 >g4 06506 >_684
vitro activity against MBL-producers, including NDM, CRE, KPC+OXA® (1 BOS-228 nc nc nc nc 05-05
IMP and VIM, inhibiting 97.5% of variants at an MIC of A e e e e o
<? “g/mL (Tab|e 2, Figure 3) Colistin nc nc nc nc 32-32
Ertapenem nc nc nc nc >64 - >64
Meropenem nc nc nc nc 64 - 64
Tigecycline nc nc nc nc 1-1
CRE, NDMe (108) BOS-228 na na 0.25 1 <0.03-16
Amikacin 491 39.8 32 >64 0.5->64
Ceftazidime-avibactam 0 0 >64 >64 >64
CONCLUSIN - : Colistin 86.1 86.1 0.25 16 0.12 - >32
* BOS-228 demonstrated potent in vitro activity against EArtapenem 0o9 109 gj >gj ffi
. . . eropenem . . > ->
CRE, including KPC-, MBL-, and OXA-producing Tiaepine 35 370 1 X 0064
- CRE, NDM+OXAf (14) BOS-228 na na 0.5 1 0.25-2
isolates. _ o _ _ Amikacin 42.9 14.3 >64 >64 8->64
= BOS-228 also retained activity against CRE with Ceftazidime-avibactam 0 0 >64 >64 >64
. . Colisti 714 714 0.5 8 0.12 - >32
resistance mediated by non-carbapenemase Eraenem ) ) s 64 ey
mechanisms, presumably including permeability defects. Q”iggoc@i[i‘g;” (180)i 2§6 >?4 >g4 >gj;624
* BOS-228, as a novel single agent monobactam, has CRE, OXA? (162) BOS-228 na na 05 2 <0.03- 32
. . - . . - Amikaci 73.5 65.4 4 64 0.5->64
potential to treat Enterobacteriaceae infections including A 00 ot 1 g g
those caused by MBL- and SBL-expressing CRE. Colistin 7.5 7.9 0.25 16 0.12->32
Ertapenem 0 0 16 >64 1->64
Meropenem 21 35.2 8 64 0.5->64
Tigecycline (92.6) 35.2 1 2 0.06-8
CRE, VIMN (44) BOS-228 na na 0.25 1 <0.03 - 64
Amikacin 93.2 68.2 8 16 0.5->64
R E F E R E N C E S Ceftazidime-avibactam 4.6 4.6 >64 >64 4 ->64
1.Bush K. 2010. Alarming beta-lactamase-mediated resistance in multi drug Colistin 84.1 84.1 0.25 >32 0.12->32
resistant Enterobacteriaceae. Curr Opin Microbiol 13:558 —564. Ertapenem 1.4 1.4 4 32 0.5->64
_ _ o Meropenem 13.6 27.3 8 64 1->64
2.Blais, J., Lopez, S. 2018. In Vitro Activity of LYS228, a Novel Monobactam Tigecycline (90.9) 56.8 0.5 2 0.06 - 16

Antibiotic, against Multidrug-Resistant Enterobacteriaceae. 62(10): 1-10.

3.Clinical Laboratory Standards Institute (CLSI), 2018. Methods for Dilution
Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically; Approved
Standards — Eleventh Edition. CLSI document M07-Al1l (ISBN 1-56238-836-3).
CLSI, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898
USA.

4.Clinical and Laboratory Standards Institute (CLSI), 2019. Performance
Standards for Antimicrobial Susceptibility Testing — Twenty-Ninth Informational
Supplement. CLSI Document M100S (ISBN 91-68440-032-4). CLSI, 940 West
Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA.

CRE, carbapenem-resistant Enterobacteriaceae; MIC;,4, and range in pg/mL, %S, percent susceptible
2 |solates for which a gene encoding a carbapenemase was detected by PCR (KPC, IMP, NDM, VIM or OXA). Organisms include: C. freundii (7), C. koseri (2), E. aerogenes (7), E. asburiae (2), E. cloacae (61), E. kobei (1), E. coli (45), K. oxytoca (19), K. pneumoniae (672), P.
mirabilis (2), P. stuartii (4), R. ornithinolytica (2), R. planticola (3), S. marcescens (22)
b Organisms include: E. cloacae (3), E. kobei (1), K. oxytoca (1), K. pneumoniae (3)

¢ Organisms include: C. freundii (6), C. koseri (2), E. aerogenes (6), E. asburiae (1), E. cloacae (16), E. coli (17), K. oxytoca (11), K. pneumoniae (441), S. marcescens (13)

d Organisms include: K. pneumoniae (1)
© Organisms include: E. aerogenes (1), E. cloacae (22), E. coli (7), K. pneumoniae (71), P. mirabilis (2), P. stuartii (3), S. marcescens (2)

f Organisms include: K. pneumoniae (13), S. marcescens (1)

9 Organisms include: E. cloacae (2), E. coli (19), K. oxytoca (6), K. pneumoniae (128), R. ornithinolytica (3), R. planticola (3), S. marcescens (1)
h Organisms include: C. freundii (1), E. asburiae (1), E. cloacae (18), E. coli (2), K. oxytoca (1), K. pneumoniae (15), P. stuartii (1), S. marcescens (5)
' FDA interpretive criteria applied

5 The European Committee on Antimicrobial Susceptibility Testing — EUCAST Table 3. In Vitro Activity of BOS-228 and Comparator Antimicrobials Against 123 Non-carbapenemase-producing CRE

Clinical Breakpoints 2019; http://www.eucast.org/clinical _breakpoints/ Organism, Genotype Antimicrobial %S (CLSI) %S (EUCAST) MIC., MIC,, Range
6.Tygacil®, 2017. Tigecycline FDA prescribing information. Pfizer, Inc Non-carbapenemase- BOS-228 na’ na 0.5 1 <0.03 - >64
Collegeville, PA. | N producing CRE (123) Amikacin 74 67.5 4 >64 0.5 - >64
J T Ceftazidime-avibactam 100 100 2 4 012-8

Colistin 91.1 95.1 0.5 2 0.12->32

Ertapenem 0 0 8 32 1->64
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CRE, carbapenem-resistant Enterobacteriaceae; MIC;,,4, and range in pg/mL, %S, percent susceptible

a |solates for which genes encoding carbapenemases were not detected by PCR (KPC, IMP, NDM, VIM or OXA). Organisms include: E. cloacae (2), E. coli (12), K. pneumoniae (108)
b not available

C FDA interpretive criteria applied
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