Optimisation of tazobactam dosing in piperacillin/tazobactam regimen against extended-spectrum β-lactamase-producing Klebsiella pneumoniae
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16g/2g piperacillin/tazobactam, 24h CI with LD of 4g/0.5g
16g/4g piperacillin/tazobactam, 24h CI with LD of 4g/1g
169/8g piperacillin/tazobactam, 24h CI with LD of 4g/2g
49/0.5g piperacillin/tazobactam, g6éh, 30 min infussion
4g/2g piperacillin/tazobactam, géh, 30 min infussion
Growth control

--- Lower Limit of Quantification (LLQ)

EEEEE



Introduction. Standard regimens of piperacillin/tazobactam (PIP/TAZ) frequently result in suboptimal tazobactam exposure, which could risk the emergence of resistance in extended-spectrum β-lactamase (ESβL)-producing bacteria such as Klebsiella pneumoniae. 
Aims. To evaluate the bacterial killing effect of increasing doses of tazobactam co-administered with piperacillin against EsβL-producing K. pneumoniae.
Methods. A hollow fibre infection model was used to evaluate the bactericidal effects of various PIP/TAZ dosing regimens including i) a loading dose of 4 g of piperacillin plus 0.5, 1, or 2 g of tazobactam administered over one hour, followed by a continuous 24 h infusion of 16 g of piperacillin with 2, 4, or 8 g of tazobactam, respectively, and ii) 4 g of piperacillin with 0.5 or 2 g of tazobactam infused over 0.5 h every six hours. Two ESβL-producing K. pneumoniae isolates (CTAP#251: blaSHV-61, blaTEM-1, blaCTX-M-55 and CTAP#252: blaSHV-11, blaTEM-1, blaCTX-M-15) were tested. 
Results: The 4.5 g 6-hourly PIP/TAZ regimen was ineffective in reducing the bacterial load. Increasing the tazobactam dose to 2 g resulted in a reduction of ~3-4 log CFU/mL within the first 8 h. Continuous infusion of 16/2 g PIP/TAZ resulted in an initial killing of ~1-2 log CFU/mL within the first eight hours, followed by regrowth. Increasing the daily tazobactam dose to 8 g resulted in ~3-4 log CFU/mL bacterial killing within the first 8 h, with the colony count

dropping below the limit of detection (2 log CFU/mL) thereafter.
Discussion. For ESβL-producing K. pneumoniae isolates, increasing the daily tazobactam dose to 8 g and administering it via continuous infusion might enhance the efficacy of PIP/TAZ.
