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The Pharmacodynamic Activity and Efficacy of Linezolid in a Rat Model of Pneumococcal
Pneumonia

Introduction:Linezolid is a new oxazolidinone with potent activity against gram-positive cocci, including
Streptococcus pneumoniae. We determined the in vivo efficacy and pharmacodynamic (PD) activity of two
doses of linezolid in comparison to ceftriaxone or a PBS placebo.

Methods: Rats infected by intrapulmonary instillation of 8 x 107 cfu of penicillin-sensitive S. pneumoniae
(ATCC 6303) were treated for 5-days beginning 18 h post-infection. Groups of 12 rats received oral PBS, oral
liquid linezolid (MIC 0.75 mg/L) at 25 or 50 mg/kg g12h, or subcutaneous (sub-Q), ceftriaxone (MIC 0.016
mg/L) at 100 mg/kg g24h. Mortality was followed for 10 days post-infection, with blood cultures performed
on day 1 (pretreatment) and days 3, 5, and 10 post-infection. Serum was collected for pharmacokinetic
(PK)/PD parameters at 1, 3, 5, and 12 h post-dose.

Results: The cumulative mortality for the PBS group was 100%, ceftriaxone 0%, linezolid (50 mg/kg) 8.3%,
and linezolid (25 mg/kg) 58.3% (p < .05 for low-dose linezolid vs. other groups). Bacteremia mirrored
mortality, with negative cultures obtained in 0%, 100%, 83% and 50% of rats, respectively, by day 5 post-
infection. All PK/PD parameters reflected efficacy, but the strongest predictor of outcome was time drug
concentration exceeded MIC (T > MIC) > 45% of the experimental dosing interval.

Conclusions: Oral Linezolid 50 mg/kg gl2h was as effective as sub-Q ceftriaxone 100 mg/kg g24h in
experimental pneumococcal pneumonia. T > MIC ratio was the best predictor of outcome when the serum
concentration exceeded the MIC for at least 45% of the dosing interval.



