Population Pharmaecokinetic=based Probability of Target Attainment
Analysis of Cefepime/Nacubactam and Aztreonam/Naeubactam for
Carbapenem-resistant Enterobacterales Infections
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Background and Objective

OP0595 (nacubactam, NAC) is a novel B-lactamase inhibitor with dual mechanisms of Pop PK models: The PK of NAC, FEP and ATM were best described by 3-compartment models,
action: as an inhibitor of serine B-lactamases (classes A, C and some class D) and as an with clearance (CL) primarily driven by renal function (CrCL). CrCL was incorporated using a Hill
inhibitor of penicillin binding protein 2. OP0595 is expected to be effective against function for NAC and FEP, and a power function for ATM. Body weight was identified as a
carbapenem-resistant Enterobacterales in combination with cefepime (FEP) or aztreonam significant covariate affecting both CL and central volume (Vc) across all three analytes. In
(ATM). addition, disease status had a significant effect on Vc for NAC and FEP. Chinese was also identified
Objectives: as a significant covariate on FEP CL, resulting in a 37.9% increase in CL in Chinese subjects.
- develop population pharmacokinetic (pop PK) models for NAC, FEP and ATM separately. [ Peripheral 1 J
- estimates the probability of target attainment (PTA) of FEP/NAC and ATM/NAC based on (Vpl) (CL structure of NAC and FEP)

the preclinical PK/PD target values and ultimately confirm the appropriateness of the I ; -

current dosing regimen recommendations. ? CL = tvCL X ooy crogmm % (BW /7078 (1 + cov.)
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Pop PK models: the models for NAC, FEP and ATM were developed using plasma Peripheral 2
concentrations collected from subjects in 8 clinical pharmacology studies and 2 Phase 3 (Vp2) Ve =tvVe x (BW/70)P"°mex (1 + cov.)

clinical studies (NAC: 737 subjects, FEP: 344 subjects, and ATM: 195 subjects). Investigated
covariates included body weight, age, sex, renal function, ethnicity, concomitant
medications, and infection disease.

Figure 2. 3-compartment model and parameter structure of NAC, FEP and ATM

PTA analysis: For both FEP/NAC and ATM/NAC, the maximum MIC achieving 90% PTA was found

Virtual Population: Using these models, Monte Carlo simulations were performed to to be 8 mg/L across all infections and renal function. This result was comparable to FEP and ATM
generate virtual patients representing three infection types (cUTI/AP, HABP/VABP, and clAl) breakpoints as stated in the Clinical and Laboratory Standards Institute (CLSI) M100-Ed35.
across a broad range of renal functions. N = 1000 subjects were simulated per renal function Furthermore, the overlaying PTA analysis results with global antimicrobial susceptibility
category across three infection types, resulting in a total of 21000 virtual patients. All distribution data for Enterobacterales revealed that almost all strains had MICs of 8 mg/L or lower.
simulated subjects were administered dosing regimens according to their renal function, as Sensitivity analysis showed that all permutations achieved an MIC breakpoint of 4 mg/L, except
shown in Table 1: subjects with CrCL =150 mL/min, who achieved 2 mg/L when assuming ATM fT>MIC of 60%,

regardless of the OP0595 fAUC/MIC target.
Table 1 FEP/NAC and ATM/NAC dosing regimens in the Phase 3 5 / 5

100
Renal function Category AZT/NAC Dose FEP/NAC Dose A. \
CrCL 260 mL/min 2 g/1 g every 8 hours 2 g/1 g every 8 hours 80 — 0t a0 ML 6010 <00 L 15 L — S
CrCL 230 and <60 mL/min 1g/0.5 g every 8 hours 1g/0.5 g every 8 hours e =
e m -
CrCL <30 mL/min 1 g/0.5 g every 12 hours 1 g/0.5 g every 12 hours 0 (- & "“E”
Infusion interval: 1 hour E, % >
-0 40 = Qs
h =
PTA analysis: The analysis calculated the joint probability of target attainment (joint PTA) for 3 O
FEP/NAC and ATM/NAC based on the PK/PD targets (1-log reduction) as shown in Table 2: 20
e . o
joint PTA for FEP/NAC: FEP 50%fT>MIC + NAC fAUC/MIC>6.0 u — ..-- —
- joint PTA for ATM/NAC: ATM 40%fT>MIC + NAC fAUC/MIC>6.5 T b & £ 9 & 4 T+ & v & & 4 = =
The percentage of patients achieving joint PTA criteria should be > 90%. The PTA results . -
were overlayed by MIC distribution extracted from 2021-2023 global surveillance data for B.
Enterobacterales (9,618, including 795 of carbapenem-resistant). A sensitivity analysis was . 2
performed using multiple variations of PK/PD target values. ::22 :z j:g :ﬂ:.: ZEE :2 23:5::: e f
. . P{E 80 to =120 mL/min =15 to <30 mL/min L a,;
Table 2 PK/PD target values of FEP/NAC and ATM/NAC against carbapenem-resistant n 60 5| =
— el T L
Enterobacterales S al 3
9 =
Compounds PK/PD Parameter Study Type Stasis 1-Log Reduction -8 10 : ;
NAC (+CFPM) 1.1 6.0 S5
fAUC/MIC 20
NAC (+AZT) o 0.7 6.5 .
N VIVO
FEP (+NAC) ! 30 49 " - - - e -
%fT>MIC | .
ATM (+NAC) ° 22 38 . @ o o - . i o © o < p
= = r a = - e = o
_ MIC (mg/L)
free-drug plasma BLI AUC:MIC (BL-BLI MIC) NO | Figure 3. Percentage of PTA target for Enterobacterales for A) FEM/NAC (50% fT>MIC for FEP +
= BLI AUC:MIC target ("X)" Not achieved fAUC/MIC>6.5 for NAC) and B) ATM/NAC (40% fT>MIC for ATM and fAUC/MIC>6.5 for NAC) at steady state,
Overlayed With Global Surveillance Data.
VES Table 3. Sensitivity analysis of maximum MIC achieving joint PTA 290% across varying target values
Renal Function Yof I=MIC
Sensitivity analysis (CrCL,mL/min) FEP ATM
free-drug Tﬁgliﬂgt’“c ‘fL‘E“ MIC) O | ' 40% | 50% | 60% | 40% | 50% | 60%
= arge Ot achieve 150 to <240 8 8 4 8 4 2
120 to <150 8 8 4 8 8 4
90 to <120 16 8 8 8 8 4
YES fAUf/G MIC 60 to <90 16 16 8 16 8 8
= 30 to <60 16 8 8 8 8 4
Achieved 15 to <30 16 16 8 8 8 4
<15 32 32 32 16 8 8
150 to <240 8 8 4 8 4 2
Figure 1. Joint PTA algorithm 120 to <150 8 8 4 8 8 4
BLI, Beta-lactamase inhibitor (NAC); BL, Beta-lactam (FEP and ATM) FAUC/MIC 90 to <120 16 8 8 8 8 4
NAC > 1 60 to <90 16 16 8 16 8 8
Conclusion = 30 to <60 8 8 8 8 8 4
U 15 to <30 16 16 8 8 8 4
<15 32 32 32 16 8 8
The developed population PK models adequately described plasma concentration data 150 to <240 8 8 4 8 4 -
across all studies for each drug and were therefore suitable for PTA analysis. The joint PTA 19200ttoo<<112500 : : z : g j
analysis and the overlay with global surveillance data support the administration of fALiC{g/”C =0 to <90 = = 2 2 2 2
FEP/NAC and ATM/NAC at the proposed dosage regimens, providing evidence for their = 30 to <60 8 8 8 8 8 4
expected clinical efficacy. 15 to <30 8 8 8 8 8 4
<15 16 16 16 16 8 8

MIC values above 8 were highlighted in yellow.
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