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ABSTRACT

The objective of this study was to determine minimum inhibitory
concentration (MIC) distribution, dosage regimens and infusion times of piperacillin/
tazobactam that provided the optimal pharmacodynamic effect against extended
spectrum B-lactamase (ESBL) producing organism infections.

A 10,000 virtual patient Monte Carlo simulation was performed for
piperacillin/tazobactam (10 different dosage regimens). Published pharmacokinetic
parameters in log-normal distributions and MIC from the present study were
incorporated. The MIC distribution was tested with 300 isolates of ESBL-producing
Escherichia coli and Klebsiella pneumoniae from hospitalized patients at Siriraj
hospital, Thailand, and a biphasic pattern was found. The MICsy, MICyy and %R
(resistance) for piperacillin/ tazobactam against ESBL-producing K. pneumoniae were
32 pg/mL, >256 ug/mL, and 34%, and against ESBL-producing E.coli were 6 pg/mL,
256 ng/mL, and 18.5%, respectively. The simulation revealed that at the same daily
doses of piperacillin, the extended and continuous infusion provided a higher target
attainment rate over 0.5 hr intermittent infusions.

In conclusion, prolonged and continuous infusion regimens were more

appropriate than intermittent infusion against ESBL- producing organisms.
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