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Our understanding of the clinical implications of antibiotic resistance for the management of pneumococ-

cal diseases has been clarified by recent data describing the pharmacodynamics of the agents usually

used to treat these infections. These data suggest that intravenous formulations of highly active beta-lac-

tams such as penicillin, amoxicillin, cefotaxime or ceftriaxone should remain useful for the treatment of penicillin

- resistant pneumococcal pneumonia. Where strains reach MIC’s > 8 μg/ml, the pharmacodynamic models would

suggest that failures may occur. There is evidence for the emergence of such strains in the U.S., but they remain

rare (< 1% of blood isolates). Pharmacodynamic data suggest that less active beta-lactams such as cefuroxime may

fail for the therapy of pneumococci resistant to penicillin. When the penicillin MIC’s are in the range of 2 to 4 μg/ml,

cefuroxime MIC’s tend to be higher (> 8 μg/ml). A recent observational study in more than 800 pneumococcal

bacteremias provides evidence for the failure of cefuroxime when given, particularly at the low dose of 750 mg,

three times daily. Even at a higher dose it is unlikely the cefuroxime would be likely to treat pneumococcal pneu-

monia caused by strains with cefuroxime MIC’s > 8 μg/ml. Other less active beta-lactams such as ticarcillin and

ceftazadime should not be used to treat pneumococcal pneumonia. 

Macrolide resistance is an increasing problem and has been established for some years at a very high level in

Southeast Asia. There is increasing evidence in the literature for the bacteriologic failure of therapy using

macrolides when the MIC’s of the infecting strains are > 1 μg/ml. Most of the evidence in the literature pertains to

strains with higher MIC’s associated with the erm mediated resistance, but there is increasing evidence for the clinical

relevance of resistance due to the mef gene with MIC’s > 4 μg/ml, and there are even two reports to date of the emer-

gence of resistance on therapy, associated with clinical failure and the development of resistance de novo, due to

the selection of macrolide resistance conferred by changes in the binding site of macrolides to ribosomal RNA or

ribosomal protein. 

There is controversy over the usefulness of combination therapy for the treatment of pneumonia with a number

of observational studies suggesting that combination therapy confers a better outcome. These studies are con-

founded by the factors that are used by physicians to choose combination therapy. When severely ill patients are

excluded from the analyses, there is some evidence that combination therapy is reserved for patients without addi-

tional risk factors who may be at less risk for mortality and at increased risk for atypical pneumonia. A prospec-

tive randomized trial of combination therapy needs to be considered. 

There is emerging evidence of fluoroquinolone resistance particularly in Southeast Asia, but also for clonally

mediated resistance in other parts of the world. The clinical relevance of resistance has been documented for treat-

ment with levofloxacin at 500 mg/day. Consideration should be given to increasing the dose of that agent or the
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