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Introduction. Delafloxacin is a novel fluoroquinolone with broad activity against aerobic and anaerobic, Gram-positive and Gram-negative pathogens. Although primarily developed for skin infections, its pharmacological properties suggest potential utility in urinary tract infections (UTIs).
Aims. This study sought to characterize the PK/PD profile of delafloxacin across varying renal function and urinary pH conditions, benchmark its urinary exposure against other quinolones, and evaluate its clinical potential as a candidate for UTI treatment.
Methods. We developed a minimal physiologically based pharmacokinetic (mPBPK) model incorporating kidney and bladder compartments to simulate plasma and urinary concentrations under both intravenous and oral administration. Model-integrated evidence were combined with the simulation urinary exposure data and a network meta-analysis of quinolone efficacy in UTIs.
Results. The mPBPK model accurately captured delafloxacin plasma and urine PK. In healthy subjects, urinary AUC was 43-fold higher than plasma AUC, decreasing with renal impairment (28.99/16.94/8.74-fold in mild/moderate/severe CKD). Network meta-analysis identified ciprofloxacin and levofloxacin as the most recommended quinolones for UTI. Comparative PK analysis showed that delafloxacin reached urinary concentrations comparable to ciprofloxacin and levofloxacin (≈30-fold above plasma), and far exceeding moxifloxacin (≈2-fold), consistent with the latter’s limited UTI efficacy. These findings support delafloxacin’s potential use in UTIs. 
Discussion. By integrating mechanistic PK modeling with evidence synthesis, this study provides model-based and real-world support for delafloxacin as a promising candidate for UTI indication development. The combined mPBPK–meta-analysis framework offers an innovative approach to repurposing and rational antibiotic selection. 
