In vitro activity of sulopenem and comparator agents against U.S. Enterobacterales clinical
isolates, SENTRY anfimicrobial surveillance program, 2023
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RESULTS

Background
Sulopenem s a thiopenem antibacterial with an oral and parenteral formulation. Sulopenem efzadroxil/probenecid, the
oral formulation, was recently approved by the US FDA for the treatment of women with uncomplicated urinary fract
infection. This study evaluated the in vitro activity of sulopenem and comparator agents against contemporary
Enterobacterales clinical isolates predominantly from patients with urinary fract infections.

Methods

A contemporary collection of 1,086 community- and nosocomial-acquired Enterobacterales solates was assembled from
US medical centers. Isolates were susceptibility fested using the CLSI broth microdilution reference method,

Results.

Sulopenem demonstrated potent in vitro anfimicrobial activity (MIC gs0, 0.03/0.25 mg/L) against Enterobacterales isolates
regardless of infection type, inhibiting 98.0% of isolates at 0.5 mg/L. This activity was conserved against resistant
phenotypesincluding ESBL-phenotype Escherichia ol (MICsys, 0.03/0.06 mg/L) and ESBL-phenotype Kiebsiella
pneumoniae (MICsyso, 0.06/0.12mg/L). Sulopenem maintained activity against ciprofloxacin-, nifrofurantoin-and
frimethoprim/sulfamethoxazole-non-susceptible subsets, including urinary isolates from patients in the community
(MICs5,56,0.03-0.12/0.12-0.5 mgy/L). Sulopenem also maintained activity against community-acquired ESBL-producing
Enterobacterales urinary isolates non-susceptible o two or more oral anfimicrobial agents commonly used fo treat urinary
fract infections.

Conclusion

The potent in vitro activity of sulopenem against this large collection of contemporary Enterobacterales clinicalisolates
from multiple infection types supports ifs use in the freatment of uncomplicated urinary fract infection, as well as ifs further
clinical evaluation in the freatment of other common bacterial infections demonstrating resistant phenotypes.

The 1,086 Enterobacteralesisolates consisted of 635 Escherichia coli, 217 Klebsielia spp., 70
Proteus mirabils, 48 Enterobacter cloacae species complex, and 116 other Enterobacterales
species. These isolates were recovered from patients with UTI (67.0%; n=728), BSI (25.0%;
n=272) andIAl (8.0%; n = 86). The activity of sulopenemwas the same as forimipenem but
lower than for meropenem (Table 1). Sulopenem demonsfrated potentin vitro antibacterial
activity (MICsp g, 0.03/0.25mg/L; 92.9% susceptible) regardless of infection type, inhibifing
98.0% of allEn eroboctercles isolates at <0.5 mg/L, whichis within the CLS| susceptible MIC
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The continued emergence and spread of antibacterial resistance have made it very
challenging to choose empiric therapy for patients with acute infectious diseases. When
choosing empiric therapy, prescribers must consider the treatment setting and evaluate
the patientin terms of severity of illness and a variety of host factors. Sulopenem s a broad-
spectrum, synthetic, thiopenem B-lactam antibiotic that uniquely possesses both oral and
parenteral formulations. Other FDA-approved carbapenem antibiotics are only available in
their parenteral formulation, requiring hospitalization or outpatient infusion services for their
administration. Sulopenem has activity against both Gram-positive and Gram-negative
pathogens, including fluoroquinolone-resistant, ESBL-producing, and multidrug resistant
Enterobacterales. Sulopenem etzadroxil/probenecid (ORLYNVAH™), the oral formulation,
was approved by the US FDA in October 2024 for the treatment of women with
uncomplicated urinary tract infection (UUTI). This study evaluated the in vitro activity of
sulopenem and comparator agents against contemporary Enterobacterales clinical
isolates predominantly from patients with urinary fract infections in the United States (2023).

METHODS

A total of 1,086 Enferobacteralesisolates were collectedin 2023 from 52 centersrepresenting all 9 US
Census Divisions as part of the SENTRY Antimicrobial Surveilance Program [Element lowa City, JMI
Laboratories]. Enterobacteralesisolates were collected from patients with urinary fract infection,
bloodstreaminfection (BSI) and intraabdominalinfection (IAl). Analysisincluded evaluations of resistant
subsets for most pathogen groups. Carbapenem-resistant Enterobacterales (CRE) and extended-
specirum B-lactamase (ESBL)-phenotype definitions were applied to Enterobacteralesisolates using
Clinicaland Laboratory Standards Instifute (CLSI) breakpoint criteria. Bacterial species were identified by
the submittinglaboratories and confrmed by Element lowa City using standard microbiology methods
and matrix-assisted laser desorptionionization-fime of fight mass spectrometry [Bruker Daltonics, Bremen,
Germany]. Enferobacteralesisolates were tested for antimicrobial susceptibility using reference broth
microdilution methods with frozen-form 96-well broth microdilution panels. The testing mediumwas
cation-adjusted Mueller-Hinton broth. Concurrent quality assurance testing for Enterobacteralesisolates
utilized CLSI+ecommended quality controlreference strains, including Enterococcus faecalis ATCC
29212, E. coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, and Staphylococcus aureus ATCC
29213. Concurrent bacterial colony counts monitored inoculum density throughout susceptibility festing.
CLSI, European Committee on Antimicrobial Susceptibiity Testing (EUCAST), and United States Food and
Drug Administration (US-FDA) breakpoint criteria were utilized to determine susceptibility andresistance
rates for comparatoragents, where available.

INTRODUCTION

Table 3: Antimicrobial activity of sulopenem tested against main
organisms / groups originating from urinary tract infections

Organism/organism group (no. of isolates)

Enterobacterales (728)

breakpoint criteria for parenteral carbapenems against Enterobacterales and within the: 00
FDA MIC breakpoints for sulopenem (Table 2). For the subset of 728 Enterobacterales urinary Carbopenem-esistant (CRE) (1)
isolates, including both community-acquired and nosocomial strains, sulopenem exhibited o
potentin vitro activity (MICq0, 0.03/0.25 mgy/L) (Table 3). Notably, sulopenem maintained Escherichia coli (456) 00
potentin vifro anfibacterial activity against community-acquired ESBL-producing NorvESBL-chenctype. (667} 0
Enterobacterales and to Enterobacterales urinary isolates non-susceptible (NS) to oral preneive 00
anfimicrobial agents commonly used fo freat UUTI. Sulopenem exhibited potentin vifro s 0
. . - . P . . -phenotype (69) 0.0
antibacterial activity against community-acquired ESBL-phenotype Enterobacterales urinary
isolates, including multidrugresistant isolates NS o three or more oral anfimicrobial agents
commonly used to freat uUTI (Table 4). Meropenem-suscepfible (<1 ma/L (455) 0
Table 1: Antimicrobial activity of sulopenem and comparator
agents tested against 1086 Enterobacterales isolates Meropenem-nonsusceptibie (>1 mal) (1
0
No. of mg/L CLsie EUCAST® US FDA® Kiebsiella spp. (129) 00
agent isolates MIC;, MIC,, MIC range %S Tl TR %S %l %R %S %l TR o
Sulopenem 1086 003 025 <0.008f0>16 929 51 20 57) 0.0
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Cefepime 1,086 006 4 <0.03 to >32 899" 34 67 878 36 86 89.9 34 67 o
Ceftazidime 1,086 025 8 0.03 to>32 879 22 99 843 37 121 879° 22 99 Meropenem-suscepfible (S1 mg/L) (97) 00
Ceftriaxone 1,086 <006 >8 <0.06 to >8 830 1.6 155 830 ¢ 170 830° 16 155
8309 1.6 155
Cefuroxime 639 4 >32 <05 10>32 6789128 19.4 779 22| Kiebsiella oxytoca (20) g N
779" 27 194 67890 128 194
Ciprofloxacin 639 0015 >4 <0.008 to >4 798 20 182 76.7 © 233 798° 20 182
798420 182 Kiebsiella cerogenes (12)
Gentamicin 1.086 05 2 <0.12to>16 904 04 92 904 © 9.6 908 07 85
Levofloxacin 1,086 006 8 <0015 f0>32 824 16 160 824 16 160 8245 16 160| Proteusmiabils(ss)
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Piperacillin 1086 2 8  <006t0>128 936 24 41 936 6.4 959 20 20 Non-£sBL-phenotype (47)
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Enferobacterales isolafes for comparison purposes.
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Pantoea (1), and unspeciated Raoultella (4). 0
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Table 2: FDA antibacterial susceptibility test interpretive
criteria for sulopenem etzadroxil plus probenecid

Minimum Inhibitory Concentrations (mg/L)

Pathogen S I R

Enterobacterales @ <0.25 0.5 >1.0

§ = susceptible; | = infermediate: R = resistant
© Clinical efficacy was shown for E. coli, K. pneumoniae, and P. mirabilis
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serratiamarcescens (9)

Proteus vulgaris group (5)

Providencia spp. (7)

Other Enterobacterales (8)

© Greater than the highest concentration fested.
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US FDA breakpoint criferia for sulopenem were applied fo ail Enterobacterales isolates for comparison purposes

IBIEER - susceptible, yellow = infermediate, (Bl = resistant.
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Table 4: Antibacterial activity of sulopenem against Enterobacterales
urinary isolates non-susceptible to oral antimicrobial agents
commonly used to treat UTI

Source Restsrant SUlopenem MiCsom SUlopenem MIC SUopenem MIC
antibiofic(s) (MIC), (mg/t) <0.5 mg/L (S/1), 21 mg/L (R),
N n(%) n(%)
[~ Communty-
acquired
urinary isolates, S“Dr;\O"/OTcﬁm (MIiC 0.03/0.12 47 (100.0) 0(00)
N=507
TMP-SMX (MIC
e er2s 003/0.12 129 (1000) 0(00)
' 012/05 49 (92.5) 4(7.5)
ESBL phenofype.
(CTX MIC 24 mg/). 003/0.12 55 (1000) 0(00)
NeS5
Ciprofioxacin and
ESBL phenotype, 003/006 20 (1000) 0(00)
=20
Ciprofioxacin, TMP-
SMX and ESBL 003/0.12 15 (1000) 0(00)
phenofype, N=15
Ciprofioxacin, TMP-
SMX, nitrofurantoin
oA /- 6(1000) 0(00)
phenofype, N=6
Mullidrug resistante, 006/05 21 (1000) 0(00)
isolates, N=728 S 0.03/025 73 (98.6) 1(14)
TMP-SMX (MIC
e Cei7a 003/0.12 171 988) 2012)
Q‘XX°:;’;;[’{°J;&";”C 0.12/05 80 (920) 7 80)
ESBL phenotype
(CTXMIC 24 mg/L), 003/025 88 (978) 2(22)
N0
Ciprofioxacin and
ESBL phenotype, 003/0.12 31969) 1)
N=32
Ciprofioxacin, TMP-
SMX and ESBL 003/05 24 960) 1 (40)
phenotype, N=25
Ciprofioxacin, TMP-
X daapoturontein /e 7 (1000) 0(00)
phenotype, N=7
Multiorug resistants, 003/0.5 34 (97.1) 129

Sulopenem MICsysdata provided only when there are 210isolates in @ category. CTX = ceffriaxone; TMP-SMX = fimethoprim-sulfamethoxazole;
S = susceptible; 1= intermediate; R = resistant
SMullicrug resistant = isolate with 23 of the following: ESBL phenofype.

CONCLUSIONS

. Oral sulopenem etzadroxil/probenecid (ORLYNVAH™) was approved by the
US FDA in October 2024 for the treatment of women with uncomplicated
urinary tract infection (uUTI)

. Sulopenem demonstrated potent in vitro antimicrobial activity against
contemporary Enterobacterales isolates, including:

. ESBL-phenotype
. Strains demonstrating co-resistance to commonly used oral
antibacterial agents for freating uUT

. These data support the recent approval of ORLYNVAH™ for adult female patients
with uUTl who have limited or no alterative oral anfibacterial freatment options
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