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INTRODUCTION METHODS RESULTS

« Tebipenem pivoxil hydrobromide, an orally (PO) bioavailable prodrug of Hollow-Fiber In Vitro Infection Model . fg\ fU'J: d95|ebreiijﬂ1§ef raggin? from ’rreat’r)men’r;qilufrke] T?(SGSUCE'(;RZ ig * As ShOWf:c in Figure 5 for E. coli 4643, a 2'f|0910 CFUf/mL reduction over the
tebipenem, is currently in development for the treatment of complicated , . . , , , acterial burden from baseline, was observed in the 10-day ose- course of the 10-day period, with amplification of resistance only
Urmgry Trocflinfeucﬂonsy(ICUﬂ)v P > * Aseries of 10-day dose-ranging studies were completed using fwo isolates (E. coll ranging studies for E. coli 998822 and NCTC 13441 as shown in Figure 3 occurring in one of two replicates, was observed after administration of

' 998822 and NCTC 13441) exposed fo tebipenem regimens of 4.67 fo 1200 mg gah, and 4, respectively. A summary of the results is provided below: tebipenem 600 mg g8h.
 The emergence of extended-spectrum p-lactamase (ESBL) and Amp C-3- linearaly scaled from the tebipenem 600 mg g8h regimen evaluated in healthy

o ForE. coli 998822 shown in Figure 3, amplification of resistant subpopulations

Ioc’(o.moses among organisms common to cUTI has led to diminished volunteers. fo densities greater than that observed in the no-freatment control was Figure 5. .Avercge E. coli 4643 .TOTCI|.CIHC.ZI dr.ug—re§is’r0n’r subpopulations
activity of the PO cephalosporins and other PO agents [1, 2]. . A third isolate (E. coli 4643) was evaluated over a 10-day period using only the 600 observed for tebipenem doses ranging from 37.5 mg to 150 mg g8h. J?hbse{vCejdfm Ihke). 10-day 2(?()'|OW_flk)86|'1rcl;ln vitro infection models based on
- The spectrum of tebipenem activity against Enterobacterales including mg g8h regimen evaluated in the Phase 3 trial. o Tebipenem 600 mg g8h successfully reduced the bacterial burden to < 3-log € study foriebipenem oV mg goh cose
_ _ i i i i ith i CFU/mL with no amplification of resistance over the 10-day duration of the E. coli 4643 Tebi 600 8h
ESBL‘) and AmpC pLoduo?g orgomsms(,;s consistent W';h infravenous « For each study, samples were collected for the enumeration of the total and study. P Y No Treac;:,;m Control 14 colpenem ma 9
carbapenems, such as erfapenem and meropenem [3]. resistant bacterial populations, for samples obtained at O and 5 hours after start of . : : : 14 12
: : : : . : : : Figure 3. Average E. coli 998822 total and drug-resistant subpopulations 12 — o—
« As described herein, a series of hollow-fiber in vitro infection model studies the experiment, and on Days 1, 2, 3, 4, 6, 8, and 10. ) : : : . ) 2 10 —- ® 10
o desianed t Late the eff ftabinenem and to determine observed in the 10-day hollow-fiber in vifro infection model dose- £ 5
me © 959 eTh c?revo uoTed N eThlcocy © 'e’r pe o tebi Th « Samples for bacterial enumeration were washed twice with sterile normal saline, ranging studies G 2 6 - —& —
tebipenem dosing regimen evaluated in the recently-completed cUT serially diiufed and plated on both drug-free and agar supplemented with 4 |
= ) - i i i _H i . ] No Treatment Control ! ! - T
Phase 3 study [4], 600 mg administered every eight hours (q8h) over 7-10 tebipenem concentrations representing four-fimes the baseline agar MIC i N A———————— | {WH é 5 _ ; — H
days, was among those evaluated. « MIC values were determined for a subset of isolates found in the drug- 0O 1 2 3 4 5 6 7 8 9 10 -0 .1 o 3 4 5 & 7 8 9 10
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supplemented agar plates.

OBJECTIVE « 1 mLsamples were collected for the evaluation of the simulated pharmacokinetic S --Total Population -#4x TBP MIC

e The goal of the hollow-fiber in vitro infection model studies undertaken profile vid |iQUid chromo’rography—fcndem Mass spec’rrome’rry on a Sciex 5500 with Tebipenem 18.8 mg q8h Tebipenem 37.5 mg q8h Tebipenem 75 mg q8h
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was to determine the tebipenem exposure required to prevent on- an Exion LC AC front-end. ; Qf‘#* T Ll — Tebipenem MIC values tor isolates collected from the drug
: : . : . o . . . . s s %/ e supplemented agar plates used to evaluate the density of the drug-
fherapy resistance and 1o evaluate the febipenemregimen evaluatedin -« Al hollow-fiber in vitro infection model studies were completed in duplicate and g ¢ : : : resistant subpopulations observed for each E. coli isolate ranged from
the recently-completed Phase 3 clinical frial. compared to a no-treatment control. H : e — p—— —— — *Aﬁbg_ﬁ;\* 0.06 10 0.25 mg/L '

CONCLUSIONS
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METHODS Figure 1. Schematic of the hollow-fiber in vitro infection models utilized in the | opipenem 150 me aBn | rebibenem 300 me qgh | oblpanem 450 m a8

Antimicrobial Agent and Challenge Isolates studies described herein | \\
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« A panel of three Escherichia coli isolates were selected based upon their i | : AN — « The abillity of tebipenem 600 mg g8h, the dosing regimen studied in a
known resistance mechanisms and tebipenem minimum inhibition ——= - 7 | — — = — Phase 3 study of patients with cUTI [4], to suppress the amplification of @
concentration (MIC) values. All isolates were either purchased from JMI j\ Hollow Fioer Lumen e esesw ] sz ss— s —mchssin—a—F 2 pre-existent drug-resistant E. coli subpopulation was evaluated over 10
Laboratories (North Liberty, IA) or provided by the National Collection of = \ __|___ HollowFiber Wal . Tebipenem 600 mg q8h . Tebipenem 1200 mg q8h Time (days) days in a study conducted using a hollow-fiber in vitro infection model.
Type Cultures (Table 1). :@ ‘@:l ;é % -+Total Population « When challenged with a bacterial inoculum of 1 x 108 CFU/mL,

. Tebipenem was provided by Spero Therapeutics (Cambridge, MA). | > e g éx\T éf\ T febipenem exposures representing 600 mg g8h reduced bacterial |
Ertapenem was purchased from Henry Schein (Melville, NY). Poms g3 ‘+\$ 1 5-%\*%—0————% =4 TBP MIC purdeps below Th.q’r of.’rhe inifial chplum overa | O-day study per!od, with

e = — i e S e e ——— intermittent amplification of pre-existing drug-resistant subpopulations

Table 1. Known resistance mechanisms and tebipenem modal MIC values b S R A R A toward the end of study duration.

_ Bacteria Compartment

of isolates utilized in the hollow-fiber in vifro infection model studies - — o ForE. coliNCTC 13441 shown in Figure 4, amplification of resistant subpopulations « These data support the selection of tebipenem 600 mg g8h dosing

H T i | MIC* L res 1 1 1 . . e . . .
solate Known rrIesl:s’rqnce ebipenem modal MIC* (mg/1) Fresh — Woste was observed for tebipenem dosing regimens of 150 and 300 mg g8h. regimen that minimizes the potential for on-therapy drug-resistance
mechanisms s ~roti ompartmen . . _ - : : : . :
Microtiter Agar Compartment o Tebipenem 600 mg g8h suppressed the growth of E. coli NCTC 13441 with an ClmpllfICC]T.lon GgC”ﬂST E coli bacterial burdens |Qrger than those Typ|CQ“y
average bacterial burden between 6 and 8-log,, CFU/mL over the 10-day observed in patients with cUTI [/, 8].
E.coli998g22  C1XM 19 OXAT, OXA 0.03 0.015 RESULTS eriod, with ampilification of the resistant population only seen in one replicate
| 3 (7131 0250) | | onDay 10, . ' P REFERENCES
on Day 10.
Figure 2. The relationship between targeted and observed tebipenem . : : : : e :
. coll NCTC CIXM-19, Sequence 0.015 0.03 cgncen’rro’rions simulated in TEe hoIIow—fiberin%ifro infection models " Figure 4. ~Average E. coll NCIC 13441 tofal and drug-resistant " CmChlefy lAt' 'CO|Tr$neof I; Phucqhw' ef/'qI' me LkJ) U'rfdcejns?ffcntlmégq(;bﬁl risgﬁg e
13441 Type-131 (ST-131) ' ’ subpopulations observed in the 10-day hollow-fiber in vitro infection ;8?8.74.202282605 = OnEnerienia colin e FHea SIEes A2 7o '
E. coli 4643 CTX-M-15, OXA1/30 0.008 0.015 * The targeted concentration-fime y model d?scec_rsingmg suctes > C:riIJrICN’reydll'A\l Eio’rronedo . P%(C:)?;%A/jJIC;eITSIAR?'SIS'TOn%eROm(’:n%;gggzg;cﬂfmhogem
. Ccoli -M-15, . . . . ® s | E. coli NCTC 1 1 Tebipenem 9.4 mg q8h Tebipenem 37.5 mg q8h collecrea In curope auring . O NTINMICIro esIST. ; . - .
proﬂles for.’reblpenem were \{veII. 'PK amele 2 No Treament Control | N e———+—+—— 1] _, #+—+—+—% 3 Ryan Arends SJ, Rhomberg PR, Cofroneo N, Rubio A, Flamm RK, Mendes RE. Anfimicrobial
*All MICs performed using CLSI methodologies [5] and presented as the modal value. simulated in the hollow-fiber in vitro £ o, — Lline of best fit 219 ir' g{ ;,’/ activity evaluation of tebipenem (SPR859), an orally Available carbapenem, against a global
. . . model for all dosing regimens. g o — Line ofidentity 2 7 ‘ : set of Enterobacteriaceae isolates, including a challenge set of organisms. Antimicrob
Hollow-Fiber In Vitro Infection Model e ab | oo s E i : : Agents Chemother. 2019;63:€02618-18.
 The above-describe ogreemen’r a € 2 2?*$E§—§“"H* ZF—IZI—_—.-\.————I—I 2 7-#“} L i "4 MuirL Walpole S, Warfel P, et al. Oral tebipenem pivoxil hydrobromide is non-inferior to IV
o o o . . _ . . . i . 2 = i '| I I I I I I I I I I '| I | I I I I | | I I '| I I I I I I I I I I . ’ ) ’ . 7 ) . . o
_] 0 mI—_Of each E. coll !SOIOTe \f‘/ere inoculated info Th? hollow-fiber in vifro was supported by the coefficient 5 o P01 2 5 4 5 6 7 8 9 10 S0 1 2 s 4 5 6 7 8 9 0 Ooi 1 2 3 4 5 6 7 8 9 10 ertapenem in complicated urinary fract Infection (cUTI) and acute pyelonephritis (AP) —
infection model cartridges (Fibercell Systems, Frederick, MD) at an of determination (r2) of 0.98 and a ¢ = rebipenem 150 mg qgh Tebipenem 300 mg qgh Tebipenem 600 mg qéh results from the pivotal ADAPT-PO Study. LB-3 IDWeek 2020, LB-3.
i 8 i i i _Hi ' v v i i N 5. Clinical and Laboratory Standards Institute (2012). Methods for dilution antimicrobial
inoculum of 1.0 x 108 colony forming units (CFU)/mL using Mueller-Hinton | | £0.94 i o0 22098 1 - ——————. — : Y :
broth medium (Figure 1) ijp.e ;{G Ufe S ]' ; ’ ;;p;eseTR ng d o O2- y=0.9569x-0.019 £ g,s ? T/* g,s 7 - ; *‘ ? ] suscepftibility tests for bacteria that grow aerobically. Approved standard, 9th edition. CLSI
) eviartion rrom O 4% Toritnhe z N T 7 . QW —) document M0O7-A9. Clinical and Laboratory Standards Institute, Wayne, PA.
. . . . . e ] )*—————-————ﬁ.__———. ~ . .
« Each challenge isolate was subjected to concentration-fime profiles agreement between observed g )iF"/ : /,:# ‘ ! ? I[\)AOT?]OH f|I§, Ep%ro ThFeropeEhcs. e o st o T oo
: : ) : : SR 2 2 2 — . Moshaver B, DeBoer F, van Egmond-Kreileman H, et al. Fast and accurate prediction o
smulq’rmg f.ree.drug plasma concen’rro’non:s observed.of’r.er Tgblpenem PO Gndo’rorge’red concentration-time 0 ' ' ' . ] e — 5% e y—— o i B sositive and negative urine cultures by flow Cytometry. BMC Infect Dis. 2016:16:211.
f | 0 2 4 6 8 0 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 & 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10
administration in healthy volunteers, assuming a profein binding value of profiles. rargeted tebipenem Time (days) fme (days) Tme (doys) 8. Garofalo CK, Hooton TM, Martin SM, Stamm WE, Palermo JJ, Gordon JI, Hultgren SJ.
45% [6]. concentration (mg/L Escherichia coli from urine of female patients with urinary tract infections is competent for
(mg/L)

--Total Population  -#-4x TBP MIC intracellular bacterial community formation. Infect Immun. 2007;75:52-60.
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