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ABSTRA RESULTS

ichia coli (EC) is a urinary tract infection (UTI) pathogen where . . . . .
increasing of exlen((ied)y trum-B-lact (ry BL) oonunues(ta o)oEnprorgmse the use of Figure 1: National and regional prevalence of ESBL, levofloxacin and TMP-SMX-resistant
currently available oral antibiotics. ESBL-producing EC exhibit coresistance to the fluoroguinolones (FQs; . : X N

and trir:elhopnm-su\famethoxazole (TMP-SMX) mgakmg treatment of UTIs outside the h:spwal dimex(ﬂl ) phenotypes among 1,133 E. coli from UTl in the USA in 2019 STEWARD Surveillance
andintravenous (V) agents are often needed. Tebipenem (TBP) is an oral carbapenem with similar
activity to IV carbap in clinical for treating UTIs (UTI). This study
assessed the aciivity of TBP against EC collected from UTIs in the US including isolates R to oral agents.
Methods: 1133 EC from UTIs in the 2019 STEWARD Surveillance Program were tested for suscepiibilty
to TBP and comparators. Isolates were collected from medical centers geographically distributed across
the US Census regions, centrally tested, and susceptibility (S) interpreted according to CLS| crieria.
Results: Overall prevalence of ESBL EC from UTI was 15.4% and R to oral cefuroxime, levofloxacin and
TMP-SMX were: 15.6%, 23.9% and 33.5%, respectively. In contrast, low R was observed for the IV
carbapenems. All EC wers inhibited by TBP at <0.5 pg/mL and the MICso was 0.015 g/mL compared
with MICsos of 0.03 pg/m. for meropenem (MER) and ertapenem (ETP). Using a tentative PK/PD cut off -
of 0.12 pg/mL 99.7% of EC were inhibited by TBP. The MICas for LEV and TMP-SMX were 32 and >16 Ok
pg/mL_, respectively, against ESBL EC with R rates at 266.3%. MICss of 0.03, 0.03 and 0.12 pg/mL., P
respectively, were noted for TBP, MER (100% S) and ETP (99.6% S). TBP was active against LEV-R, B
TMP-SMX-R and MDR (23 classes) EC with MICas of 0.03 pg/mL. VO
Conclusions: R to oral agents remains high, raising concerns on empiic use. Carbapenems remain

active against EC due to their stabilty to ESBLs and are not compromised by co-resistance. TBP is an

oral carbapenem with similar activty to IV carbapenems based on comparison of MICe0 values. Although

no breakpoints are available, 99.7% of EC were inhibited by TBP at <0.12 pg/mL highlighting potential

Figure 2: MIC distributions for tebipenem and ESBL/non-ESBL phenotypes of
E. coli from UTIs
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as a new oral option for cUTls in an era of ESBL mediated co-resistance to the FQs and TMP-SMX B 0%
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Urinary tract infections caused by E. coli, the most prevalent UTI & £0.004 0.008 0.015 0.03
pathogen, have been historically managed with oral antibiotics Tebipenem MIC (pglmL)
including the cephalosporins, TMP-SMX and the fluoroquinolones. The Table 1: Activity of tebipenem and comparator agents against 1,133 UTI isolates of -, . ) . . .
v P P 9 9 ’ Table 2: Activity of tebipenem against multi-drug resistant E. coli from UTIs

utility of many of these agents is being eroded by widespread use and
development of resistance. The increasing prevalence of extended
spectrum B-lactamases (ESBLs) among gram-negative uropathogens
compromises the use of oral B-lactams and poses additional risk,

E. coli collected in the US during 2019 surveillance

luding longer of hospital stay. Of concern are the h| h p
oels of antim o ° amongyESBL ' 9 Tebipenem £0.004 - 0.5 0.015 0.015 Al 1133 <0.004—0.5 0.015 0.015
that render many of the currently available oral agents used to treat Ert.apenem E0H0EE2 E0008 0E03 9956 055 non ESBL 958 <0.004 - 0.12 0.015 0.015
UTls less effective. Recent surveillance studies have shown that the Imipenem 01222 £0.12 012 99.9 0.1
only agents that remain highly active against ESBL-producing E. coh Meropenem £0.015 -1 <0.015 0.03 100 0 ESBL 175 0.008-0.5 0.015 0.03
b L fl il <0.015 - >32 i 1 75. B
:‘;en‘he Dthg:’)“::r" of their I Oral aont wm’1 YO CREEs 0015523 002 g o3 038 Levofloxacin-R 270 0.008 - 0.25 0.015 0.03
P carb Y - 12-> b > !
the spectrum and p: y of the car would the JULALPEILES BRI =BT S 1S &3 ESBL and Levofloxacin-R 135 0.008 - 0.25 0.015 0.03
unmet need for newer tx options for cUTIs caused by resistant . 58.9 25.5
pathogens. Tebipenem is an oral carbapenem that has recently Cefuroxime <0.5/->64 4 >64 80.8 3.5 EMR:SMXCR 377 0.008 - 0.25 0.015 0.03
demonstrated inferiority to IV er for the tr of cUTI. Amoxicillin-clavulanic Levofloxacin + TMP-SMX-R 166 0.008 - 0.25 0.015 0.03
The goal of the study was to evaluate the activity of teblpenem and acid 0.5->32 4 16 80.5 14.1
comparators agents against contemporary UT! bathogens collected in Mecillinam <0.06 ->8 0.5 >8 NA NA
e uring at include: phenotypes, levofloxacin- P - s
resistant and TMP-SMX-resistant organisms. ::‘ril:(::;mom S:‘;S G>;2 126 342 :g: ;2 c O N C L U S I O N S
Aztreonam <0.03 - >16 0.12 8 87.1 3.6
M E T H O S Ceftazidime 0.03 - >32 0.25 8 89.1 2.8 Among UTl isolates of E. coli the nati rate of ESBL pes was 15.4% and
Ceftriaxone <0.06 - >8 <0.06 >8 85.3 0.4 ranged from 7.3% in West North Central to 49.2% in Mid-Atlantic (Figure 1). National
X . resi rates for | in and TMP-SMX were 23.9% and 33.5%, respectively.
Atotal of 1,131 isolates of E. coli were collected as part of the STEWARD Figure 3: Resistance to oral and IV agents among 175 ESBL phenotypes of E. coli
Surveillance Program (JMI Laboratories, North Liberty, IA) from 47 f uTl Carbapenems remained active with 299.6% of the UTI E. coli isolates being reported as
participating medical centers geographically distributed across the nine rom s i to er i and mer (Table 1). The oral carbapenem,
Census regions of the US. Isolates were collected from patients with UTI; imipenem 0 tebipenem exhibited similar activity to iv carbapenems with an MICso value of 0.015 ug/mL and
urine/urinary tract (n = 984), ureteral catheter (n = 111), and urethral Foley all isolates inhibited at <0.5 pg/mL.
ca!he!er (n = 37) Isolates were from both nosocomial and commumty- Meropenem 0
and included both icated and z Erapenem 10.6 Tebipenem exhibited similar activity against both ESBL and non-ESBL phenotypes of E. coli
UTIs Only isolates determined to be slgnlflcan! by local criteria as the from UTIs (Figure 2). The modal MIC was 0.015 ug/mL against both phenotypes
reported p| cause of i ion were luded in the study. Species Piperacillin-tazobactam 1.7
|de“t|f|ca"°“ was confirmed using standard biochemical tests and using arebipenem 0.6 Among ESBL phenotypes of E. coli high co-resistance was observed for currently available
a MALDI Biotyp ding to er’s instructions. All isolates P . oral agents (amox-clav, TMP-SMX, levofloxacin and cefuroxime) (Figure 3). No breakpoints are
were centrally tested using the broth microdilution method in accordance Nitrofur antoin 6.6 currently i for tebi but preliminary PK/PD data support a breakpoint of 0.12

with CLSI guidelines. Antibiotics evaluated in the study included various pg/mL but only 0.6% of E. coli exhibited MICs 20.. 25 Hg/mL.

oral antibiotics routinely used to treat UTIs including the cephalosporins, K] Amox-clav 20.6
fluor inol and trii hopri (TMP-SMX), as well o TMP-S MX 66.3 Tebipenem maintained activity against ESBL+, levofloxacin-R and TMP-SMX-R phenotypes of
as the intr car ESBL pes were determined in . E. coli with MICso,s of 0.03 pg/mL reg; of resi h pe (Table 2). Teb|penem
accordance with CLSI MIC screening criteria. CLSI interpretive criteria for Levofloxacin 7741 represents a new oral option for cUTIs in an era of ESBL-mediated istance to
the Enterobacterales were used to determine susceptibility rates for all Cefuroxime 97.1 oral agents.
agents including levofloxacin and TMP-SMX. ACKNOWLEDGEMENT
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