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Introduction. The recently approved β-lactam/β-lactamase inhibitor combination aztreonam/avibactam (AA) shows promise against carbapenem-resistant Enterobacterales (CRE); however, the penicillin-binding protein (PBP) modifications seen in Escherichia coli strains can impact the efficiency of this combination. Understanding the impact on bacterial killing and regrowth is crucial for selecting effective antibiotic dosing regimens.
Aims. To examine the time-course of bacterial killing and regrowth of CRE clinical isolates with different resistance mechanisms when treated with AA in dynamic in vitro hollow-fibre infection model (HFIM) experiments. 
Methods. Ten E. coli strains, which contained a four amino acid insertion to PBP3, and four Klebsiella pneumoniae strains without insertions were exposed to a simulated regimen of AA (1.5/0.5g 3-hour infusion, q6h) in 168-h HFIM experiments. Total viable and resistant counts were determined. Whole genome sequencing (WGS) and mechanism-based mathematical modelling (MBM) were conducted.    
Results. The regimen of AA resulted in bacterial killing and resistance suppression in all four K. pneumoniae strains; however, it was only successful against two of the ten E. coli strains with PBP3-insertions. WGS elucidated the baseline sequence of all 14 strains. The MBM, informed by the WGS results, characterised the data well. 
Discussion. The addition of four amino acids to PBP3 negatively impacted the effectiveness of AA against clinical isolates of E. coli. The MBM well described these effects with the incorporation of information from the WGS results, providing a step towards personalised medicine targeted to the infecting pathogen.
