Ceftolozane/tazobactam plus meropenem against ST235-clone Pseudomonas aeruginosa isolates in hollow-fibre infection model
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Introduction. Antibiotic resistance is one of the greatest threats to humans, an issue exacerbated by the Pseudomonas aeruginosa (Pa) high-risk ST235-clone which is causing large concern for hospitals globally. Optimised dosing regimens are required to treat infections caused by this clone. 
Aims. To investigate ceftolozane/tazobactam (C/T) and meropenem (MER), in monotherapy and combination, against ST235-clone Pa isolates, in a dynamic in vitro hollow-fibre infection model (HFIM). 
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Methods. Three multidrug-resistant ST235 isolates were investigated in 240h HFIM studies (n=1-2 replicates; inoculum ~106.8 CFU/mL). The pharmacokinetics of intermittent C/T (t1/2=2h) and continuous infusion MER (6g/day) in hospitalised patients were replicated in the HFIM and confirmed by LC-MS/MS. Quantified total viable and resistant bacterial counts were subjected to mechanism-based mathematically modelling (MBM) and whole genome sequencing was performed.
Results. Against all isolates MER monotherapy failed and amplified resistance by ~48h, while C/T monotherapy followed the same trend for two of the isolates. In one isolate C/T monotherapy reduced counts and suppressed resistance until 240h. The combination was synergistic (≥2 log10 CFU/mL killing compared to the initial inoculum and the best performing monotherapy) and suppressed resistance until 192h for all isolates. The model informed by the resistance mechanisms present well described antibacterial effects of the monotherapy and combination regimens (Figure).
Discussion. The combination of C/T and MER enhanced bacterial killing, consistently suppressing regrowth and resistance against all ST235 clone Pa isolates tested. As this combination regimen demonstrated very promising activity, further investigation is warranted.
