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                    Abstract

                Background and aim Chronic infection with Pseudomonas aeruginosa in patients with cystic fibrosis (CF) causes progressive deterioration in lung function. The purpose of this trial was to assess the efficacy and tolerability of a tobramycin highly concentrated solution for inhalation (TSI) [300mg/4mL; Bramitob®] when added to other antipseudomonal therapies in CF patients with chronic P. aeruginosa infection.

                Methods In a multinational, double-blind, multicenter study, CF patients with chronic P. aeruginosa infection were randomized to receive nebulized tobramycin or placebo over a 24-week study period in which 4-week treatment periods (‘on’ cycles) were followed by 4-week periods without treatment (‘off’ cycles). Forced expiratory volume in 1 second (FEV1) percentage of predicted normal was used as the primary efficacy outcome parameter. Forced vital capacity (FVC), forced expiratory flow at 25–75% of FVC (FEF25–75%), P. aeruginosa susceptibility, minimum concentration required to inhibit 90% of strains (MIC90), rates of P. aeruginosa-negative culture, P. aeruginosa persistence and superinfection, need for hospitalization and parenteral antipseudomonal antibiotics, loss of school/working days due to the disease, and nutritional status (bodyweight and body mass index) were considered as secondary efficacy outcome parameters. Adverse events reporting, audiometry, and renal function were monitored to evaluate the tolerability and safety of TSI.

                Results A total of 247 patients were randomized in the study. At endpoint time assessment (week 20), FEV1 was significantly increased in the tobramycin group and the adjusted mean difference between groups (intention-to-treat population) was statistically significant (p < 0.001). At the same time, clinically relevant improvements in FVC and FEF25–75% were detected in the TSI group (p = 0.022 and p = 0.001, respectively). The microbiologic outcomes at the end of the last ‘on’ cycle period were significantly better in the TSI group than the placebo group (p = 0.024), although there was a concomitant trend toward an increase in the MIC of isolated P. aeruginosa strains. The percentage of patients hospitalized as well as the need for parenteral antipseudomonal antibiotics was significantly lower in the TSI group (p = 0.002 and p = 0.009, respectively). Patients treated with TSI had fewer lost school/working days due to the disease (p < 0.001). A favorable effect of tobramycin in terms of an increase in bodyweight and body mass index was also noted, when compared with placebo, at all timepoints (p < 0.01 and p < 0.001, respectively). No significant changes in serum creatinine and auditory function were detected. The proportion of patients with drug-related adverse events was 15% in both treatment groups.

                Conclusions Long-term, intermittent administration of this aerosolized tobramycin formulation (300mg/4mL) in CF patients with P. aeruginosa chronic infection significantly improved pulmonary function and microbiologic outcome, decreased hospitalizations, increased nutritional status, and was well tolerated.
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