Synergistic combination therapy of aztreonam and ciprofloxacin against resistant Pseudomonas aeruginosa strains
Charlotte A Picton1, Jessica R Tait1, Kate E Rogers1, Wee Leng Lee1, Han B Le1, Carla López-Causapé2, Roger L Nation1, Antonio Oliver2, Cornelia B Landersdorfer1. Drug Delivery, Disposition and Dynamics, Monash University1, Parkville, VIC, Australia; Instituto de Investigacion Sanitaria Illes Balears2, Palma De Mallorca, BALEARIC ISLANDS, Spain.
[image: image1.png]log1oCFU/mL

12+ PAAdacB
104 ° ° (]
5 .
6 []
4_
v

2_
0 T T 1

0 24 48 72

Time (h)

Fe

Control

ATM 25mg/L

CIP 0.5 mg/L

ATM 25 + CIP 0.5 mg/L

Symbols: observed data (n=2)
Lines: population model fits



Introduction. Effective use of antibiotics is crucial for successful treatment and suppression of antibiotic resistance.
Aims. To investigate the efficacy of aztreonam (ATM) and ciprofloxacin (CIP) combination therapy on mutant Pseudomonas aeruginosa (Pa) strains with defined resistance mutations and clinical isolates. 
Methods. The PAO1 wild type reference strain, its five isogenic strains (PAΔdacB, PAΔDDh3 and PAΔDDh2Dh3 with AmpC β-lactamase hyperproduction caused by different mutations, and PAΔmexR and PAΔmexZ with MexAB-OprM and MexXY-OprM efflux pump overexpression, respectively), and three multidrug-resistant (MDR) clinical paediatric isolates (ICU-11, FQSE15-0803 and FQSE06-1104) were investigated in 72-h static concentration time kill studies. Clinically relevant concentrations of CIP and ATM were studied. Bacterial viable counts were determined, and a mechanism-based mathematical model developed. 

Results. For all strains except PAΔmexR, synergy (≥2-log10 difference from most effective monotherapy) was observed with clinically achievable ATM concentrations (ATM 6.4 mg/L for strains FQSE15-0803 and FQSE06-1104 from paediatric patients with CF, and ATM 25 mg/L for all other strains) plus CIP 0.5 mg/L (Fig. shows one strain). For PAΔmexR, ATM 25 mg/L plus CIP 1 mg/L resulted in synergy. All monotherapies failed, except for 1 mg/L CIP against PAΔDDh2Dh3 and 25 mg/L ATM against FQSE06-1104 which both successfully suppressed resistance. The mechanism-based mathematical model described the data well. 
Discussion. Combination therapy of CIP and ATM successfully killed bacteria and inhibited regrowth over 72-h in the wildtype strain, isogenic strains, and MDR clinical isolates when most monotherapies failed to do so. Further investigation of this promising synergistic combination is warranted. 
