Ceftazidime/avibactam plus meropenem against ST235-clone Pseudomonas aeruginosa clinical isolates 
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Introduction. High-risk P. aeruginosa ST235-clone is a cause of endemics worldwide due to being multidrug-resistant and hypervirulent, and is associated with high mortality rate. Innovative and personalised treatment options, such as novel β-lactam combinations, are urgently needed to treat infections caused by this clone. 
Aims. To evaluate the effects of meropenem (MEM) and ceftazidime/avibactam (CZA), in monotherapy and combination therapy, on bacterial killing and resistance emergence in in vitro dynamic hollow-fibre infection model studies (HFIM). 
Methods. Four multidrug-resistant isolates (with various baseline resistance mechanisms against MEM and CZA) from hospitalised patients were investigated in 240-h HFIM studies (n=1-2 replicates; inoculum ~107 colony forming units (CFU)/mL) against clinically relevant intermittent (Q8h) and 6g daily continuous infusion (CI) dosing regimens of MEM and CZA and their combinations. Total viable and resistant bacterial counts were subjected to quantitative and systems pharmacology (QSP) modelling and whole genome sequencing. 
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Results. CZA as CI suppressed regrowth and resistance emergence in two strains producing acquired β-lactamases. MEM monotherapies were always ineffective and amplified resistance for all strains. Combination therapies were effective against three out of four strains. The developed model well characterised the data (Fig. shows population model fits). 
Discussion. The success of chosen therapies was influenced by resistance mechanisms present. The QSP model is the first model to characterise the different bacterial responses to these treatments simultaneously, only by the resistance mechanisms present and their complex interplay. 
