Background

Epidemiologic data suggests that there'sa correlation between age and antibiotic resistance

among urinary isolates from female outpatientsin the United States. Sulopenem

etzadroxil id (oral isa thi antibiotic active against multidrug-

resistant pathogens, approved for the treatment of adult women with uncomplicated uUTI.

Methods

In SURE-1, patients with uUTI were randomized to five days of oral sulopenem or three days

of ciprofloxacin. In REASSURE, patients with uUTI were randomized to five days of oral
orfive days of icillin/clavula For both trials, the primary endpoint was

overall success (both clinical and microbiologic response), at the Day 12/Test of Cure (TOC)

visit. Posthoc analyses were performed to determine if there was a relationship between

antibiotic resistance and age, as well as the impact of treatment by age group with oral

sulopenem versus comparator in the two trialscombined.

Results

In SURE-1 and REASSURE combined, there were 2,061 adult women with uUTI in the

microbiologic Modified-Intent-to-Treat (mMITT) population. The majority of baseline

uropat! T red were Escherichia coli (83.4%) and Klebsiella pneumoniae (10.0%). For,

patients with infection due to E. coliand K. pneumoniae, the prevalence of antibiotic

resistance to ciprofloxacin, ceftriaxone, nitrofurantoin, and trimethoprim-sulfamethoxazole

increased by age group. This trend was also seen in patients with infection due to £,

coli strains resistant to two, three and four classes of antibiotics. Patients in the oldest age

Broup (265 years) treated with oral sulopenem had higher success rates at the TOC

assessment than those treated with the comparators. The lower limit of the confidence

interval on the difference in outcomes does not include zero for both overall success (57.7%

vs 47.2%, difference 10.5%, 95%Cl: 2.2, 8.7) and clinical success (79.0% vs 67.3%, difference

11.7%,95%Cl: 4.4,19.1).

Table. Prevalence of antibictic resistance by age groupfor patients with uUTI due to E. coli

and K.

Echerichia cali (N-1.719) ‘ Klebiella praumonias (N=207)
Age grovp (year)

Temme NGy |V e E3 [T E
e TSN () | 7T @TE | 166 6o | 11676 | T A0 | WeSais
&= TN (3 | 66753 | I | G660 | 6BE0 | Ten
e eeEe | W | 396D | 256 @ | 3750 | 060D
T S (55 | STET(5Y | 1068 @0 | GO10H | TE05 | 18GE8)
e
Cipeoenscin = | SR (153 | 1687 (193) | 19781 (245
Cotm | WEIET | BETID | PRI

“nesx
oo placum- | P
e oenay | et | w6
nspasen

Conclusions

There is a direct correlation between antibiotic resistance and age for women with
uUTI. For patients with uUTI 265 years, those treated with oral sulopenem had a higher
success rate than those treated with comparators. These findings help toinform the
empiric treatment of women with uUTI.

INTRO

Uncomplicated urinary tract infections (UUTI) are one of the most
common causes for ambulatory clinical care among women. Whie
several oral antibiotics are available to treat uUTI, including p-
lactams, guinolones, TMP-SMX, fosfomycin and nifrofurantoin,
resistance rates are now atf or exceed 20% for some of these agents,
arate at which a urine culture should be considered to guide
therapy. Increasing resistance, including multidrug resistance (MDR),
among UTI pathogens in the community complicates the choice of
appropriate empiric therapy. Ineffective treatmentsmay prompt
addifional testing and necessitate a second prescription, incuning
additional costs on both counts. More antibiotics may mean the risk
of more adverse events, as well as the selection of resistant
pathogens among colonizing flora, all of which can contribute fo
morbidity. Risk factors identified for MDR UTlinclude prior
antimicrobial therapy exposure, prior infection with a MDR pathogen,
recent stay at a health care facility, prior history of UTls, recent
intfernational fravel and chronic medical conditions. New, safe and
well-tolerated orally bioavailable antibacterials with in vitro activity
against MDR pathogens will be needed to address this problem.
Sulopenem etfzadroxi, the prodrug of the parent infravenous
compound sulopenem, is an oral thiopenem antibiotic active
against MDR Gram-negative pathogens, including those producing
an extended spectrum beta-Jactamase (ESBL), and with an in vitro
antimicrobial spectrum similar to erfapenem. Combined with
probenecid to extend its half-ife in plasma, sulopenem obtains high
concentrations in urine and is approved for the freafment of uUTIiN
women.
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METHOD RESULTS

Figure 4a: SURE-1 and REASSURE Phase 3 uUTI Studies: Prevalence of E. coli
Resistance to Individual Antibiotics By Age Group

SURE-1 and REASSURE were prospective, phase 3, randomized, multicenter, double-blind, double-dummy studies in adult
women with uUTI conducted from August 2018 through January 2020 (SURE-1) and October 2022 through November 2023
(REASSURE). In SURE-1, oral sulopenem was compared to oral ciprofloxacin in patients at 142 study centers in 4 countries: the
United States (U.S.) (102), Russia (20), Ukraine (15] and Italy (5. InREASSURE, sulopenem was compared to
amoxicilin/clavulanate in patientsat 139 U.S. centers.

Bligible patientswere women, aged 218 years old with signs and symptoms of uUTland a urinalysis consistent with uUTI based
on the results of nitrite, leukocyte esterase and microscopy. Qualifying signs and symptoms included urinary frequency,
urinary urgency, pain or buming on micturition and suprapubic pain.

, Treat t and Monit

SURE-1 and REASSURE patients were randomized 1:1 to receive either a bilayer tablet with sulopenem etzadroxil/probenecid
500 mg/500 mg twice daily for 5 days or comparator (oral ciprofloxacin 250 mg twice dally for 3 days in SURE-1 and
amoxicilin/clavulanate 875 mg/125 mg twice daily for 5 days in REASSURE]. Each regimen included a matched placebo to
maintain the blind.

Efficacy Endpoints

For both SURE-1 and REASSURE, the primary efficacy endpoint, overall response at the Test of Cure (TOC) visit (Day 12), was a
composite of clinical and microbiologic outcomes. A patient was assigned an outcome of success if she was alive, her
baseline signs and symptoms of uUTI had resolved, had no new UTlsymptoms, if the bacterial pathogen found at 2108
CFU/mL in the baseline urine culture was reduced to <10° CFU/mL in the TOC urine culture and she had received no non-
study antibacterial therapy for vUTI.

Safety

In both studies, the safety endpoints included assessment of freatment-emergent adverse events, serious adverse events
and evaluation of changes from baseline in laboratory test results and vital signs.

Statistical Analyses

In both SURE-1 and REASSURE, the primary efficacy population, microbiclogic-modified intent-to-treat (mMITT), comprised all
randomized patients who received any study medication and with a positive study entry urine culture defined as 210%
CFU/mL of a uropathogen and no more than 2 species of microorganisms, regardless of colony count. Efficacy was also
assessed in the mMITT-susceptible population consisting of all patientsin the mMITT population with the baseline
uropathogen(s] susceptible to the comparater agent, and in the mMITT-resistant population consisting of all patientsin the
mMITT population with the baseline uropathogen(s) non-susceptible to the comparator agent. The number and percentage
of patientsin each treatment group with an overall outcome of success, faiure and indeterminate was determined in the
mMITT population. A 2-sided 95% confidence interval (Cl) for the observed difference in the overall success rates (sulopenem
minus comparator) was computed using the method proposed without stratification by Miettinen and Nurminen. Non-
inferiority of sulopenem to comparator was to be concluded if the lower bound of the 95% Clwas greater than -10%. Using
the hierarchical testing procedure of Westfall and Kishen to control for inflation of the overall type | error, further comparisons
of the primary efficacy endpoint were to be statistically testedin the order presented in a prespecified sequence. Sensitivity
and subgroup analyses of the primary efficacy variable were also conducted, including post hoc analyses to determine if
there was a relationship between antibiotic resistance and advancing age, as well as the impact of treatment by age
group with cral sulopenem versus comparator in these two trials combined.

Table 1: Baseline Demographics, mMITT Population,
Phase 3 uUTI Studies

Table 2: Baseline Study Uropathogens,
mMITT Population, Phase 3 uUTI Studies

Figure 1: SURE-1 and REASSURE Phase 3 uUTI Studies: Treatment
Response at Test-Of-Cure in Women 2 65 Years of Age,
Sulopenem vs Comparators, mMITT Population
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Figure 2: SURE-1 and REASSURE Phase 3 uUTI Studies: Treatment
Response in Women 2 45 Years vs <465 Years of Age
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Figure 4c: SURE-1 and REASSURE Phase 3 uUTI Studies: Prevalence of E.
coli Resistance to Two or More Antibiotics By Age Group
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CONCLUSIONS

Previouslyidentifiedrisk factors for MDR UTlinclude recent antibiofic exposure, known
colonizationwitha MDR pathogen, recentstay at a health care facility, prior history of
UTls, and host factorsincluding chronic medical conditions

Women265 years of age are more likely to have uUTI due to uropathogensresistant to
individual antibiotics and with multidrugresistance

For patients with uUTI 245 years, those treated with oral sulopenem had a higher success
rate than those freated with comparatars, including patientsin the MITT population
which is the population most similar fo patients evaluated in the ambulatory setting
These findings help to inform the empiric freatment of women with uUTl and support the
use of oral sulopenem for the freatment of women with uUTlwith limited oral
antibacterialtreatment options
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