Table 1. Antimicrobial activity of tebipenem and ertapenem tested against the main organisms and organism groups

No. and cumulative % of isolates inhibited at MIC (pg/mL) of:

Organism/organism group (no. of isolates) <0.004 0.008 0.015 0.03 0.06 0.12 0.95 05 1 MIC_,

Tebipenem In vitro Activity against a Collection of Pathogens

Responsible for Urinary Tract Infections in the US

Introduction

Enterobacterales—especially Escherichia coli, Klebsiella pneumoniae, and Proteus
mirabilis—are widely implicated in urinary tract infection (UTI).

Many oral agents are used to manage UTIs, but their clinical usefulness has been
compromised by the increased prevalence of extended-spectrum B-lactamases (ESBL)
and presence of co-resistance to trimethoprim-sulfamethoxazole (TMP-SMX) and

In general, 15.0% of E. coli, 15.9% of K. pneumoniae, and 4.3% of P mirabilis
displayed MIC results of >2 ug/mL for ceftazidime, aztreonam, and/or ceftriaxone, as
a presumptive production of B-lactamases (Table 1).

— The distribution of E. coli displaying this phenotype across the US Census
regions is shown in Figure 2, and rates between 7.2% and 20.5% were noted.
The exception was for those isolates from Middle Atlantic, where almost half of
Isolates (47.5%) exhibited this phenotype.

Rates among K. pneumoniae were between 7.9% and 18.5%, with a higher rate
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@ Includes Citrobacter amalonaticus/farmeri (4), C. freundii species complex (57), C. koseri (40), Enterobacter asburiae (1), E. cloacae species complex (143), E. hormaechei (1), Escherichia coli (2,339), E. marmotae (1), Hafnia alvei (2), Klebsiella
aerogenes (98), K. ornithinolytica (1), K. oxytoca (87), K. pneumoniae (911), K. variicola (9), Morganella morganii (21), Proteus hauseri (1), P mirabilis (235), P penneri (2), P vulgaris group (13), Providencia rettgeri (6), P stuartii (4), Raoultella
ornithinolytica (1), R. planticola (2), Serratia fonticola (1), S. liquefaciens (1), S. marcescens (36), Citrobacter spp. (1), and Raoultella spp. (2).

> Defined here as isolates displaying MIC results of >2 yg/mL for ceftazidime, aztreonam, and/or ceftriaxone, and presumptively characterized here as ESBL producers.

¢ Represents an MIC >2 ug/mL.

(32.0%) also among isolates from Middle Atlantic.
Tebipenem (MIC;, oy, 0.015/0.03 pg/mL) and meropenem (MICg o0,
0.03/0.03 pg/mL) showed similar MIC results against E. coli isolates with

This study assessed the in vitro activity of tebipenem and comparator agents against presumptive production of ESBL (Table 2).
Enterobacterales responsible for UTI in the US during 2019-2020. _

Tebipenem is an oral, bioavailable carbapenem in clinical development for treating
complicated UTls and acute pyelonephritis.

Ertapenem, imipenem, nitrofurantoin, and piperacillin-tazobactam were also active
(90.6%—-99.7% susceptible) against this E. coli subset.

The small subset of ESBL K. pneumoniae had highest susceptibility rates for
Imipenem (86.4% susceptible) and meropenem (86.4% susceptible) (Table 2).

Table 2. Antimicrobial activity of tebipenem and comparator
agents tested against E. coli and K. pneumoniae showing
MIC results of >2 pyg/mL for ceftazidime, aztreonam, and/
or ceftriaxone

Figure 1. Rates of non-susceptibility for amoxicillin-clavulanate, cefazolin
(predicts nonsusceptibility to oral cephalosporins), levofloxacin, and
trimethoprim-sulfamethoxazole (TMP-SMX) against E. coli (Figure 1A),

K. pneumoniae (Figure 1B), and P mirabilis (Figure 1C). Criteria as published by
CLSI (2021).
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In general, these data showed compromised activity of oral agents used for treating
UTI. These data support the development of tebipenem as an oral option for
management of UTI in the US.
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(North Liberty, IA, USA) and contained cation-adjusted Mueller-Hinton broth. E. coli,
K. pneumoniae, and P mirabilis displaying MIC results of >2 yg/mL for ceftazidime,
aztreonam, and/or ceftriaxone were analyzed separately, and presumptively
characterized here as ESBL producers.
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E. coli comprised 65.4% of all Enterobacterales pathogens included in the study
and associated with UTI, followed by K. pneumoniae (14.3%) and P mirabilis (6.6%)
(Table 1).

— Other pathogens comprised 25 species or species groups (13.7%).
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The oral agents, amoxicillin-clavulanate, cefazolin, levofloxacin, and TMP-SMX, showed
non-susceptibility rates against E. coli within US Census regions between 11% and
53% (Figure 1A).

— The highest non-susceptibility rates (30%-53%) for these oral agents were
observed against E. coli clinical isolates from the Middle Atlantic.
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Non-susceptibility rates for amoxicillin-clavulanate and cefazolin were not observed Eﬁ' - 7
among K. pneumoniae isolates from the Pacific region, whereas non-susceptibility - .'-_':'I' !
rates for amoxicillin-clavulanate, cefazolin, levofloxacin, and TMP-SMX were between ;.1:.2.-'!':‘:1!-[ -
5% and 32% in other regions (Figure 1B). ) _", '

— The highest non-susceptibility rates (23%—32%) for these agents were observed -ﬁ'i
among K. pneumoniae from the Middle Atlantic (Figure 1B).
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Figure 2. Distribution by US Census region of E. coli
and K. pneumoniae clinical isolates with MIC results
of >2 yg/mL for ceftazidime, aztreonam, and/or
ceftriaxone, and presumptively characterized here as
ESBL producers
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Overall, B mirabilis were susceptible (>92%) to amoxicillin-clavulanate, except for

those isolates from the Mountain and Pacific regions (Figure 1C). R.E. Mendes
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— Oral cephalosporins (cefazolin as a surrogate) showed susceptibility rates >90%
only against P mirabilis isolates from East North Central, West North Central, East
South Central, West South Central, and South Atlantic (Figure 1C).

— Other oral agents, such as levofloxacin and TMP-SMX, had non-susceptibility rates
between 14% and 57% (Figure 1C).
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