Aztreonam plus ciprofloxacin synergistically kills resistant Pseudomonas aeruginosa.
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Introduction. Effective use of antibiotics is crucial to successfully treat resistant infections in patients.
Aims. To investigate the efficacy of aztreonam (ATM) and ciprofloxacin (CIP) combination therapy against Pseudomonas aeruginosa strains with common resistance mechanisms. 
Methods. The PAO1 wild-type reference strain and 11 isogenic strains (single mutants PAΔdacB, PAΔAD, PAΔADADh3 and PAΔADADh2ADh3 with AmpC β-lactamase hyperproduction caused by different mutations, PAΔmexR and PAΔmexZ with MexAB-OprM and MexXY-OprM efflux pump overexpression, respectively, and PAΔOprD with reduced entry porins and double mutants PAΔOprDΔdacB, PAΔOprDΔAD, PAΔADΔmexR, and PAΔOprDΔmexR) were investigated in 72-h static-concentration time-kill studies. Clinically relevant concentrations of CIP and ATM were studied. Total viable and resistant bacterial counts were determined, and a mechanism-based mathematical model (MBM) was developed that incorporated the resistance mechanisms. 
Results. Synergy (≥2-log10 lower than most effective monotherapy) was observed at ATM 25 mg/L plus CIP 0.5 mg/L for 9 of the 12 strains (Fig. shows one strain), with mutants containing the mexR deletion (PAΔmexR, PAΔADΔmexR, and PAΔOprDΔmexR) being the exception. PAΔmexR and PAΔOprDΔmexR resulted in synergistic killing at ATM 25 mg/L plus CIP 1.0 mg/L, whilst PAΔADΔmexR resulted in additive bacterial killing. All monotherapies failed except for PAΔADADh2ADh3, where CIP 1.0 mg/L was bactericidal. The MBM described the data well.
Discussion. Combination therapy of ATM and CIP synergistically killed bacteria and inhibited regrowth in the wild-type strain and 10 of the 11 isogenic strains where monotherapies failed to do so. This research highlights the promising synergy of ATM and CIP against strains with common resistance mechanisms. 
