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METHODS
Data
• Plasma concentration-time data from a Phase 1 SAD/MAD study (94 

subjects, 1510 PK samples) and a Phase 1 RI study (27 subjects, 356 PK 
samples) was utilized for ETX2514 PPK model development.
o ETX2514 (250-8000 mg) was administered via 3-hour IV infusion.
o Median [range] creatinine clearance (CLcr) was 107[8.85-165]mL/min/1.73m2.

• Plasma data from a Phase 1 ELF study (30 subjects, 360 PK samples) and 
a Phase 2 cUTI study (52 subjects, 208 PK samples) was utilized for 
ETX2514 PPK model qualification via visual predictive checks (VPCs).
o ETX2514 (1000 mg) was administered via 3-hour IV infusion every 6 hours.
o Median [range] CLcr in Phase 2 patients was 68.8[26.0-139]mL/min/1.73m2.

PPK Modelling
• Candidate ETX2514 models were fit to the pooled Phase 1 SAD/MAD 

and RI plasma PK using NONMEM® v7.2 (FOCE-I algorithm).
o An a priori relationship between ETX2514 elimination and CLcr was assumed.
o Plausibility of parameter estimates, their associated precision, and standard 

goodness-of-fit diagnostics were utilized for model discrimination.
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RESULTS

• Microorganisms of the genus Acinetobacter represent a global health 
threat, with a great need for new therapeutic options [1, 2].

• ETX2514SUL (Sulbactam/ETX2514) is a novel bactericidal β-lactam/β-
lactamase inhibitor combination in development for the treatment of 
infections caused by Acinetobacter baumannii calcoaceticus
complex (ABC), including multi-drug resistant isolates.

• The population pharmacokinetics (PPK) of ETX2514 and corresponding 
probability of ETX2514SUL pharmacokinetic-pharmacodynamic (PK-PD) 
target attainment (TA) are unknown.

• To construct a PPK model for plasma ETX2514 disposition using data 
from Phase 1 single-/multiple-ascending dose (SAD/MAD) and renal 
impairment (RI) studies.

• To qualify the developed model using data from a Phase 1 lung 
penetration (ELF) study and a Phase 2 study in patients with 
complicated urinary tract infections (cUTI).

• To conduct joint PK-PD TA analyses of SUL combined with ETX2514 in 
support of Phase 3 dosing regimens in patients with varying renal 
function.

• The developed ETX2514 and literature SUL PPK models provide 
accurate description of observed plasma PK data.

• Joint PK-PD TA for ETX2514SUL was excellent, shifting the SUL MIC90 for 
ABC from 128 mg/L to 4 mg/L (proposed susceptibility breakpoint).

• Planned Phase 3 ETX2514SUL dosing regimens for treatment of ABC 
infections  maximize PK-PD TA across a broad range of renal 
function, including augmented renal clearance.

Table 2.  ETX2514SUL dosing regimens optimized for PK-PD TA, stratified 
by renal function at an ETX2514 target fAUC24:MIC ≥30 (1-log10 kill)

CLcr (mL/min/1.73 m2) ETX2514SUL Dosing Regimena

0-15 1000/1000 mg every 12 hours
15-30 1000/1000 mg every 8 hours
30-130 1000/1000 mg every 6 hours

130-200 1500/1500 mg every 6 hours
a. Administered as 3-hour IV infusions, optimized to achieve ≥90% probability of PK-PD TA through an ETX2514-potentiated SUL MIC of 4 mg/L

Table 1. Parameter estimates for the final ETX2514 PPK model
Parameter Final estimate RSE (%) Shrinkage (%)

CL (L/hr) 9.16 2.43
CL-CLcr exponent 1.42 7.46

Vc (L) 12.9 3.75
Q (L/hr) 3.86 12.7
Vp (L) 5.52 6.45
fe 0.479 (FIXED) ---
ω2

CL 0.0683 (26.1% CV) 19.3 1.15
ω2

Vc 0.0950 (30.8% CV) 17.1 5.86
ω2

CL,Vc 0.0321 (r = 0.399) 26.5
ω2

Q 0.142 (37.7% CV) 30.1 16.8
σ2

Proportional 14.4% CV 5.40
σ2

Additive 0.0216 mg/L 10.5
Condition number: 96.4

Figure 1. Diagnostic plots for the final ETX2514 PPK model

Figure 3. Plasma PK-PD TA of SUL in the absence (left) and presence
(right) of ETX2514 at an ETX2514 target fAUC24:MIC ≥30 (1-log10 kill)

Figure 2. VPCs overlaying observed Phase 2 SUL (left) and ETX2514 (right)
plasma concentrations with respective model predictions

• A published SUL PPK model was leveraged for the present analyses, with 
qualification performed using all Phase 1 and Phase 2 plasma data [3].
o Two-compartment disposition; linear elimination through renal (CLr) and 

nonrenal (CLnr) clearance components.
o IIV estimated for all structural parameters.
o Renal function is a significant covariate for SUL CLr.

PK-PD TA
• The developed ETX2514 and literature SUL PPK models were used to 

conduct PK-PD TA analyses in plasma and epithelial lining fluid (ELF).
o ETX2514 free-drug 24-hour AUC:MIC (fAUC24:MIC) ratio targets of 10 (stasis) 

and 30 (1-log10 kill) were employed (unbound fraction, 0.90) using the SUL MIC 
resulting from coincubation with a constant 4 mg/L of ETX2514 (potentiated 
SUL MIC) [4, 5].

o A free-drug time above MIC of 50% was assumed as the SUL PK-PD target 
(unbound fraction, 0.62), using the nominal or potentiated SUL MIC [6, 7].

o Plasma exposures were scaled by median total-drug ELF penetration ratios 
derived in Phase 1 subjects (ETX2514, 0.36; SUL, 0.50) [8].

o Joint ETX2514SUL TA was determined as the combination of achieving the SUL 
target at the nominal SUL MIC or simultaneous achievement of the SUL and 
ETX2514 targets at the potentiated SUL MIC.

PPK Modelling
• ETX2514 disposition was best characterized with two distributive 

compartments and linear clearance occurring through CLr and CLnr
components.
o A precise and unbiased fit to the pooled SAD/MAD and RI plasma data was 

achieved (Figure 1, population and individual predicted vs. observed r2 = 
0.914 and 0.977, respectively).

o ETX2514 PK parameters and their IIV estimated with high precision, as shown in 
Table 1 (RSE ≤30.1%)

• VPCs overlaid with Phase 2 cUTI patient plasma justify use in PK-PD TA 
analyses (Figure 2).
o Similar results were observed for Phase 1 studies (data not shown).

PK-PD TA
• ETX2514 probability of PK-PD TA was ≥90% at a dose of 1000 mg every 6 

hours for both fAUC24:MIC targets when CLcr was <130 mL/min/1.73 m2.
• Monte Carlo simulations identified the renally-adjusted ETX2514SUL dosing

regimens provided in Table 2 as achieving ≥90% joint probability of PK-
PD TA through a potentiated SUL MIC of 4 mg/L in both plasma and ELF.
o A 50% increase in ETX2514SUL dose is required in cases of augmented CLr.

OBJECTIVES

• Addition of ETX2514 to SUL at these optimized dosing regimens shifts 
the SUL MIC99 from a resistant value of 128 mg/L to 4 mg/L, restoring 
SUL sensitivity against ABC (Figure 3).
o Similar results were predicted using ELF exposures (data not shown).
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