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Background: This study analyzes the pharmacokinetic variability of piperacillin in non-critically ill patients with
Enterobacteriaceae bloodstream infections (EBSI) and explores predicted clinical outcomes and piperacillin-related
neurotoxicity in these patients.
Materials/methods: Hospitalized, non-critically ill patients treated with piperacillin-tazobactam for EBSL were
included. Four serum samples per patient were collected and analyzed. Two different piperacillin-tazobactam
regimens: (a) 4/0.5g (4h infusion) q8h, and (b) first dose 4/0.5g (30 minutes infusion) followed by 4/0.5g (4h
infusion) starting immediately after the first dose. A population pharmacokinetic model was developed using the
Pmetrics package for R. Monte Carlo simulations (n=2000) of various dosage regimens of 4g piperacillin,
administered q8h by short (0.5 h) or long (4 h) infusion or with a loading dose were performed to determine the
probability of target attainment (PTA) using fT>MIC of 50% and 100% for efficacy, and targets for piperacillinassociated neurotoxicity (serum concentration threshold of 157.2 mg/L [Quinton et al. AAC 2017] or Cmin >361.4
mg/L [Imani et al. JAC 2017]).
Results: Twenty-eight patients (102 samples) were included. Extended piperacillin infusions reached a PTA>90%
(50% fT>MIC) within in the susceptibility range, although a loading dose did not greatly improve the expected
outcome. None of the simulated dosages attained the pharmacodynamic target fT>MIC for 100% of the dosing
interval. Only the simulation of 4g piperacillin administered q8h by short (0.5 h) infusion showed a low (<2%) rate
of piperacillin neurotoxicity.
Conclusions: The study supports the use of extended infusions of piperacillin in non-critically ill patients with
EBSL. The benefits of a loading dose are not clear in this patient population. The risk of piperacillin associated
neurotoxicity was low.
Table 1. Probability of target attainment using a fTMIC0-24h =50% or 100% as pharmacodynamic target after
simulation: Dosage 1, 4g (0.5 h infusion); Dosage 2, 4g (4 h infusion); Dosage 3, first dose [4g (0.5 h infusion) + 4g
(4 h infusion)] followed by 4g (4 h infusion) q8h.
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