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Background
Recently, differences in development of bacterial resistance were observed for macrolides with short and long
elimination half life. Although one might speculate that
this observation is to be explained by prolonged subinhibitory concentrations at the site of bacterial dwelling, the pharmacokinetic (PK) confirmation of this theory is missing. Thus we set out to compare PK of
azithromycin and erythromycin in plasma, polymorphonuclear leukocytes (PML) and interstitial space fluid
(ISF) of soft tissues.
Methods
Azithromycin (500 mg o.d.) or erythromycin (500 mg q.
i.d.) treatment for three days was randomly administered
to 6 healthy volunteers each. Macrolide concentrations
were determined on day 1 and day 3 (full PK profile)
and on day 5 and 10 (sparse sampling) by tandem mass
spectrometry. Concentrations in ISF of muscle and subcutis were determined by microdialysis.
Results
During active treatment concentrations in plasma and
ISF were higher for erythromycin than for azithromycin,
whereas in white blood cells they were comparable.
Except for azithromycin plasma concentrations and erythromycin PML concentration significant accumulation
was observed for all compartments between single dose
and day 3. For erythromycin concentrations were not
detectable at day 10 for all compartments. In contrast,
azithromycin mean concentrations at day 10 were 8 ± 0

ng/mL in plasma, 9 ± 3 ng/mL in muscle, 4 ± 2 ng/mL
in subcutis and 14,217 ± 2,810 ng/mL in PML.

Conclusions
MIC 90 of azithromycin for typical pathogens of the
respiratory tract or soft tissue infections are in the range
of 125–4,000 ng/mL. The present study confirms that
for azithromycin 7 days after end of treatment sub-inhibitory concentrations are present, thereby strongly supporting the hypothesis of increased development of
resistance due to PK reasons. Higher concentrations in
PML than in plasma or ISF indicate that slow back-distribution from cells into extracellular space is the underlying PK mechanism.
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