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Multi-drug resistant Acinetobacter infections
High mortality rates and growing prevalence of resistance
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Decision Resources.
IntechOpen, DOI: 10.5772/30379.
Am J Respir Crit Care Med. 2011;184(12):1409-17; Int J Antimicrob Agents 2009;34:575–579.
CDDEP Antibiotic Resistance Map (resistancemap.cddep.org).
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• Estimated Acinetobacter incidence
– U.S.(1): 60,000 to 100,000 per year
– EU5(1): 90,000 to 120,000 per year
• Infections generally in critically ill patients
– Pulmonary, bloodstream, wound infections
• Carbapenems are the treatment of choice
• US carbapenem-resistance ~50%(2)
• EU carbapenem resistance increasing
– many regions now exceed 50%
• Mortality rates close to ~50%(3)

US Carbapenem Resistance Rates(4)

ETX2514SUL is a novel bactericidal β-lactam/β-lactamase inhibitor combination
Under development as a fixed dose combination for intravenous treatment of ABC infections

• Activity as a β-lactamase inhibitor
• Also a β-lactam with intrinsic activity
against A. baumannii
• Extensively used to treat A. baumannii,
often with cefperazone or ampicillin
• β-lactamase-mediated resistance now
common with MIC90 >32 mg/L

• Novel β-lactamase inhibitor
• Potent broad-spectrum inhibitor of
Class D β-lactamases
• Also potent broad-spectrum inhibitor of
Class A and C β-lactamases
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Susceptibility data acquired from 2011-2017 suggests consistent performance of ETX2514SUL

‘Potentiated’ MIC = the MIC of sulbactam in the presence of 4 mg/L ETX2514
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Sulbactam In vivo PK/PD: fT>MIC requirements for 1- and 2-log10 CFU reductions in 24 hours
• Unbound exposure magnitudes to achieve PK/PD endpoints
are generally consistent between mouse neutropenic thigh
and lung models across the MIC range evaluated.

• fT>MIC magnitude requirements vs. a sulbactam-sensitive
strain were similar to those requiring ETX2514 to restore
susceptibility.
• fT>MIC of 50% selected as PK/PD target for sulbactam.
fT>MIC = 50%

R2 = 0.83
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In vitro chemostat model: PK/PD driver of ETX2514 is Time > critical threshold (CT)

Data color coded by regimen
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ETX2514 in vivo dose response studies (n=5 strains combined)

fAUC0-24h/MIC = 30

• Due to a short elimination half-life, the use of a q3h
regimen in mice and a q6h regimen clinically is required
for sulbactam to achieve its PK/PD target of fT>MIC of
50%.

R2 =0.80

• With increased dosing frequency, fT>CT and fAUC0-24h/MIC
become equally viable options for targeting ETX2514
exposure.

1-log10 kill

• fAUC0-24h/MIC of 30 (1-log10 kill) selected as PK/PD target
for ETX2514 when combined with sulbactam.
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Algorithm for probability of target attainment of ETX2514SUL
Exposure targets required for efficacy:
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ETX2514 restores susceptibility of sulbactam (sulbactam fT>MIC = 50%, ETX2514 fAUC/MIC = 30)
Unbound plasma-based PTA:

sulbactam alone

sulbactam + ETX2514
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Probability of PK/PD Target Attainment is >90% in Epithelial Lining Fluid

• Applying sulbactam and ETX2514 PK/PD targets to ELF
does not significantly impact ability to achieve >90%
probability of target attainment.
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Phase 3 renal function-based dose recommendations

Creatinine Clearance (mL/min)

Sulbactam/ETX2514 Dose (mg/mg)

0-14

1000/1000 q12h

15-29

1000/1000 q8h

30-130

1000/1000 q6h

130-200

1500/1500 q6h

Hemodialysis

1000/1000 q12h

CRRT

1500/1500 q6h

All regimens used a 3-hour IV infusion.
The dialysis session should occur toward the end of a dosing interval, and the daily dose should be administered after the dialysis session has ended.
CRRT = continuous renal replacement therapy; ETX2514SUL = sulbactam/ETX2514; IV = intravenous; q6h = every 6 hours; q8h = every 8 hours;
q12h = every 12 hours.
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Conclusions
•

Collective in vitro and in vivo PK/PD investigations confirmed sulbactam fTime>MIC of 50% is
associated with 1-log kill alone and when used in combination with ETX2514.

•

fAUC0-24h/MIC can be utilized as an exposure index for ETX2514 clinical dose setting.

•

Human ELF penetration demonstrated sufficient exposure of sulbactam and ETX2514 to meet
PK/PD targets when considering ELF concentrations alone.

•

Accounting for MIC distribution, renal function, and projected PK variability in patients, a 1.0 g/1.0 g
q6h dose would achieve a probability of target attainment of >90% for subjects with normal renal
function at an MIC ≤ 4 mg/L.
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