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Introduction: Meropenem (MEM) is a ß-lactam antibiotic exerting an anti-pseudomonal activity, used in adult patients affected 
by cystic fibrosis (CF) for the treatment of pulmonary exacerbation. The clinical course of CF patients while varying due to 
environmental, genetic, and microbiological factors, is dominated by chronic pulmonary infections and bronchiectasis, with 
recurrent acute exacerbations (mainly due to Pseudomonas Aeruginosa (Pae) that requiring intravenous antibiotics. The primary 
endpoint of our study was analysed pharmacokinetic (PK) parameters of MEM in CF patients; the  secondary endpoints were 
the achievement of pharmacokinetic/pharmacodynamic (PK/PD) targets and tolerability of MEM in pulmonary exacerbation.

Material and methods: Seven CF adult patients with chronic pulmonary infection due to MEM-susceptible/intermediate Pae 
and pulmonary exacerbation, were enrolled in the study. All patients were treated with MEM at a dosage of 2 g/die, as a 
3-hours infusion every 8 hours, at least 48 hours. However, one of patients was given MEM as a 1-hour infusion, and so was 
excluded from the study. MEM plasma concentrations were determined after 48 h from drug infusions and blood samples 
were collected immediately after the end of infusion, and 1, 3 and 5 hours afterwards. MEM plasma concentrations were 
determined by previous validated high-performance liquid chromatography method. Pae strains were isolated from sputum 
during pulmonary exacerbation episode and susceptibility results were interpreted according to the European Committee on 
Antimicrobial Testing (EUCAST) guidelines. The PK_MEM profile was investigated by non-compartmental analysis using 2.1 
Phoenix WinNonlin (Pharsight International France Sàrl). The achievement of PK/PD targets was measured in terms of T>MIC 
(minimum inhibitory concentration), considering the time-dependent antimicrobial activity of MEM; T>MIC was defined as the 
percentage of the dosing interval during which MEM concentrations were higher than the MEM_MICs of isolates.  

Results: The median age of patients was 47 years and 3/6 were males (50%). Three patients were treated with MEM in 
monotherapy; the other were treated  with MEM-including combinations therapy. The MEM maximum plasma concentration 
value (Cmax) ranged from 11.05 mg/L to 44.83 mg/L (mean value 25.87 mg/L, SD ± 14.09); volume of distribution (Vd) 
ranged from 16.41 L to 90.67 L (mean value 45.98 L, SD ± 34.45), with a terminal half-life (t/2) ranged from 37.60 minutes 
to 89.32 minutes (mean value 53.65 min, SD  ± 18.51). MEM_MICs of isolates ranged from 0.25 to 8 mg/L. The minimal PK/
PD target of 40% T>MIC with respect to the MEM_MIC of Pae strains was achieved in 5/6 enrolled patients (83%). MEM was 
well tolerated in all patients and no adverse events were reported.

Discussion and conclusions: High-dose, extended-infusion of MEM, showed a high variability in PK parameters. Despite this, a 
minimal PK/PD target of 40%T>MIC with respect to their Pae sputum isolates was largely achievable for MEM_MICs ≤4 mg/L. 
Since MEM is one of the last-resort agents in CF patients with chronic pulmonary infection, its use should be optimized in order 
to improve his activity and to reduce the selection of carbapenem-resistant strains.


