: .. : : : : . . Kamilia Abdel f, Ph.D.
In vivo Activity of Imipenem/XNW4107 Human-Simulated Regimen against Serine Carbapenemase-Producing oo Conter for Antt Infastive Research

N
Hartford . Acinetobacter baumannii and Pseudomonas aeruginosa in the Neutropenic Murine Thigh Infection Model ;:?_;:;1_- & Development

IDWeek 2022

X $Te Hartford Hospital
: : : : : : : - . 80 Seymour Street
Saturday, Oct. 22 Hea]_thcare Andrew J. Fratoni?, Angela V. Berry?, Haitao Yuan?, Xiao Liu2, Xi Chen2, Yuchuan Wu?, David P. Nicolau?, Kamilia Abdelraouf? % EVOPOIN Hartfgrd .
Poster #1722 . 1 Center for Anti-Infective Research and Development, Hartford Hospital, Hartford, CT, USA ‘e . 860-972-
Hartford Hospital int Biosci i PR o oSl Eo e
p 2 Evopoint Biosciences Co., Ltd, Beijing, China =10 SN CE Kamilia.abdelraouf@hhchealth.org
ABSTRACT METHODS RESULTS RESULTS (continued)
BACKGROUND Animals and Bacterial Isolates XNW4107 was best Qespribeq using a 1-compartment modgl. The best-fit average PK parameters of Figure 3. IPM/XNW4107 500/250 mg q6h 1h infusion HSR efficacy
Imipenem (IPM)/XNW4107 is a novel B-lactam/B-lactamase inhibitor with in vitro activity Specific-pathogen-free, female, CD-1 mice (20-22 g) were obtained from Charles i(NW4107 In thg murine infection model were: \/l 4.62 L/kg; f|r§t-.orde_r absorption rate constant, 7.21
against serine carbapenemase-producing Acinetobacter baumannii, Pseudomonas River Laboratories, Inc. (Raleigh, North Carolina, USA). ; and overalllellmlnathn.rate constant, 0.41 ht. The co-administration of XNW4107 did not alter the (a) _ ) (b) _
aeruginosa and Enterobacterales. Herein, we evaluated the in vivo activity of an 7 A. baumannii and 4 P. aeruginosa clinical isolates were utilized in these exposure profile of the |m_|penem H_SR-_ | | Acinetobacter baumannii Pseudomonas aeruginosa
IPM/XNW4107 human-simulated regimen (HSR) against clinical OXA-23- and OXA-24- experiments. The average (+SD) murine protein binding across this dose range was 3.53% + 4.23% and not . .
producing A. baumannii as well as KPC- and GES-producing P. aeruginosa using a IPM/XNW4107 MICs (XNW4107 fixed at 8 mg/L) were determined in triplicate via concentration dependent across the exposures studied
neutropenic murine thigh infection model. broth microdilution to establish a modal MIC value.5 0 h mean = SD bacterial burden was 5.86 + 0.32 log,, CFU/thigh P o 4-
_ _ _ The 24 h increase in bacterial burden was 2.68 + 0.91 log,, CFU/thigh in the sham controls Rl'l . § s

METHODS Neutropenic Thigh Infection Model o | IPM HSR monotherapy groups showed mean increase in bacterial burden of 2.34 + 0.95 log,, = ) = )
Seven A. baumannii and 4 P. aeruginosa isolates were included. IPM and IPM/XNW4107 Mlce _Were I rendered 1 geUtrc;EemC g ?_3(/)0 ad;TllmIS;terlng g cyclopdhosphgmlde CFU/thigh -S) 2 -g., 2 —
MICs (XNW4107 fixed at 8 mg/L) were tested in triplicate by broth microdilution. One thigh !ntrapen_tonea y (IP) as 150 mgikg an mg/kg Tour and one day prior 10 - - - - C _ c

. . . . . _ inoculation, respectively. Figure 1. XNW4107 Single-Dose Pharmacokinetics = 4 = 4
of neutropenic ICR mice (6 mice per group) was inoculated with ~107 CFU/mL bacterial _ : _ _ _ = =
suspensions. HSR that mimicked the clinical exposures of IPM 500 mg g6h alone or in A pred|Ctab_|e_ degree of renal 'mpa_"men_t was p_rOduced using 5 mg/kg of uranyl XNW4107 1 mg/kg XNW4107 10 mg/kg XNW4107 20 mg/kg oo 0 Oo 0 -
combination with XNW4107 250 mg q6h each as 1 h infusion were developed in the nitrate administered IP three days prior to inoculation.® Qm P - ” > >
murine model. In efficacy studies, two hours after inoculation, placebo, IPM 500 mg q6h 1 Bacterial suspensions of ~1 x 107 colony forming units (CFU)/mL in normal saline & 9 -1 — —F—8— —F—f1——1—— S 14+ F— —— ——
h infusion HSR, or IPM/XNW4107 500/250 mg g6h 1 h infusion HSR were administered were used for the inoculation of left thighs only (injection volume 0.1 mL) 2h priorto & f= f=
subcutaneously. Efficacy was measured as the change in log,,CFU/thigh at 24 h compared antibiotic or placebo administration. £ ol B 7 o 2° = o 2
with O h controls. § g o) g) 3 -

XNW4107 Single-Dose Pharmacokinetic Studies 8 17 1 I L g |
RESULTS Mice were prepared as above and received escalating doses of XNW4107 1 mg/kg, g O 44 O 44
_ ) 10 mg/kg, and 20 mg/kg co-administered with the previously established imipenem & 01" 2 02
Isolates were IPM resistant (MICs 16 - >64 mg/L). IPM/XNW4107 A. baumannii and P. HSR (500 mg g6h 0.5 h infusion) = L) -5 : , , , , , ! -5 . ; : :
aeruginosa MIC ranges were 1-16 and 1- 8 mg/L, respectively. Across all examined : o g : : : : 2 G - oG 001 - N > B @ @ @ L ) N ) )
isolates, 0 h mean + SD bacterial burden was 5.86 £ 0.32 log,, CFU/thigh. The 24 h Groups fOf S dT'Ceb‘t"’?rebf'a‘g'f'ced Iat predefined time points and cardiac puncture 2 & @ @ & @ N RN I A
increase in bacterial burden was 2.68 + 0.91 log,, CFU/thigh in the sham controls. IPM was periormed to obtain bloo Samp €s. o £ 4.001 T ' ‘ ' | 0,001 | | | | | 0.001 | | | | | ,{\q > (qu’ q’b\ QO)\ q,bg’ bQ\ X cb@q (bbq’ ng%
HSR monotherapy groups showed mean increase in bacterial burden of 2.34 + 0.95 log,, Plasma was separated, matched with an equal volume of stab°|I|zmg buffer (1:1 50%  © o 2 4 6 8 10 12 o 2 4 6 8 10 12 o 2 4 6 8 10 12 X KX R OQ;\ Oq,q’ o4 & N %?:\ o}“\ o_,V“\
CFUlthigh. Bacterial kill with IPM/XNW4107 500/250 mg q6h 1 h infusion HSR ranged ethylene glycol/IM pH 6.0 MES butfer), and frozen at -80°C until concentration — A —— LA S R T R A & Q Q Q
from -0.46 + 1.69 to -3.77 + 0.15 and -2.33 + 0.25 to -3.76 + 0.57 among A. baumannii and determination by validated LC/MS-MS. _ o -
P. aeruginosa isolates, respectively. IPM/XNW4107 500/250 mg g6h 1 h infusion HSR A model was fitted to the concentration data using nonlinear least-square techniques . e Isolate # (IPM MIC/IPM MIC with fixed XNW4107 8mg/L) Isolate # (IPM MIC/IPM MIC with fixed XNW-4107 8mg/L)
produced >1-log kill against 6/7 examined A. baumannii with the exception of A. baumannii with first-order absorption and first-order elimination (Phoenix WinNonlin, Pharsight
160 (IPM/XNW4107 MIC 16 mg/L) and 4/4 P. aeruginosa as well as >2-log kill against 4/7 Corp., Mountainview, CA, USA). Figure 2. HSR Confirmatory Pharmacokinetics of (a) Imipenem and (b) XNW4107 [ ] IZSIG gggt% R T = ﬁ;‘lcl ggg:g T a——
A. baumannii and 4/4 P. aeruginosa. L] L } s
Ex-vivo XNW4107 Plasma Protein Binding Studies (a) (b) et oo i —FRHE TRRE00E0tImaIdon IBTISIEN SR
THr : : 100 - —~ 100 . : . -

CONCLUSION Utilizing the same dosing scheme as above, groups of 5 mice (3 groups per dose) Table 2. A. baumannii B-lactamase Profiles Table 3. P. aeruginosa B-lactamase Profiles

were sacrificed 0.5h post-dose and their plasma was pooled.

0.9mL of each pooled plasma underwent an additional centrifugation process with a
Centrifree device to generate an ultrafiltrate.

XNW4107 concentration determination of both pooled plasma and ultrafiltrate were
performed by LC/MS-MS to determine plasma protein binding.

The protein binding at each dose was calculated using the following formula:
% Protein Binding = 100 — (Concentration, ciae / CONcentration o, * 100)

IPM/XNW4107 500/250 mg g6h 1 h infusion HSR showed potent in vivo activity against
serine carbapenemase-producing A. baumannii and P. aeruginosa. These data support the
consideration of IPM/XNW4107 for the treatment of serious infections due to these
organisms in clinical trials.
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INTRODUCTION

In 2017, the WHO published a list of bacteria for which new antibiotics
are urgently needed and named carbapenem-resistant Acinetobacter
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Human Simulated Regimen Confirmatory Pharmacokinetic Studies

For the IPM HSR, previously reported murine PK parameters and plasma protein
binding” were used to establish IPM 500 mg g6h 1 h infusion HSR regimen that

Free Plasma IPM Concentrations (mg/L)

Free Plasma XNW4107 Concentrations (mg/L

b?‘%ma””” (C.RAB) ar_1d Pseu_do_morlas aeruginosa among the most approximated the target exposure in critically ill patients.8 oo 0 ; s g p : 6 o0 ' ' ' ' ' ' OBSERVATIONS AND CONCLUSIONS
critical group (i.e. the highest priority). _ _ _ ¢ t 4 . % 2 6 : : : : : : :

o _ _ o For the XNW4107 HSR, murine PK parameters generated during XNW4107 single Time (h) Time (h) « Imipenem/XNW4107 (500/250 mg g6h as 1 h infusion) showed potent in vivo efficacy against
Among the _Ilmlted armamentarlum_ag_alnst CRAB, existing agents su_ch doses, the protein binding percentage in mice, and protein binding percentage in Expected Human Profie xpected Human Profile _serine_ carbapenemase-producing A. baumannii and P. aeruginosa in the neutropenic thigh
as polymyxin and tetracycline derivatives often have undesirable side humans (16.63%) provided by the sponsor were utilized to simulate a dosing T e silinihenemalna] — Dbl e infection model.
effects and are poorly tolerated.=> regimen that approximated the target exposure found in healthy volunteers after m  Miouse Observed Goncentrations ImipenemNVWATOT S007250ma) - These data support the consideration of this combination and dosage for the treatment of

i i _ _ inhibi Intravenous administration of imipenem/cilastatin/XNW4lO7 500/500/250 mg Q6h asS ] ] serious infections due to these organisms in clinical trials.
I(gl'_sgtﬁn\;\f:;w éﬁ;’v:;g;ty'zg;nsntogfrlms ;ﬁfggg E\éﬁi@iﬁi dl'j;?:\%'tzr a 1 hinfusion. Table 1. Simulated human and murine exposures for IPM and XNW4107 :
baumannii, P. aeruginosa, and Enterobacterales.? Following the mathematical selection of the regimens, confirmatory PK studies were Sy SV ACKNOWLEDGEMENTS
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XNW4107 |S a d|azab|cyC|OOCtane B'IaCtamase InthItOI’ that COﬂferS . . . . Development for their vital assistance in the conduct of this stud
rotection against hydrolysis by Ambler Class A, C, and D B-lactamases, _ _ _ _ _ Regimen |Species 0.5 1 2 il 16 32
P J yaroys's by P Human Simulated Regimen In vivo Efficacy Studies : : mg-h/L) | (mg/L REFERENCES

including OXA-23 and -24 found in A. baumannii.*
One group of six mice per isolate was sacrificed at Oh to determine baseline bacterial 100% 76% 128.0 14.4
OBJECTIVE burden. Additional groups of 6 mice subcutaneously received either IPM 500mg q6h
1h infusion monotherapy HSR, IPM/XNW4107 500/250mg g6h 1h infusion HSR, or
vehicle dosed control.

Following 24h of treatment, the groups were euthanized and inoculated thighs were
aseptically harvested.

Efficacy was assessed as the change in log,, CFU/thigh from the Oh control.
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IPM 500 mg
q6h 0) 0) 0) 0) 0) 0) 0)

Assess the efficacy of a human-simulated regimen (HSR) of el Bl M [ o9% A i 0% Tt Al

iImipenem/XNW4107 500/250 mg q6h as a 1 h infusion against serine

carbapenemase-producing A. baumannii, and P. aeruginosa, in the

neutropenic murine thigh infection model

WOWWZMEAS Human 100% 100%  99% 65% 25% 0% 0% 142.7 14.1
250 mg g6h
Mouse 100% 100% 86% 57% 29% 0% 0% 142.7 13.9
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