Pharmacometrics-based analysis of salmeterol and a-hydroxysalmeterol

In plasma and urine: practical implications for doping control
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Background Objectives

« Salmeterol iIs a commonly used (,-agonist included in the List of
Prohibited Substances and Methods of the World Anti-Doping Agency
(WADA) with a specified dosing limit of 200 pg per 24h period via
inhalation administration.!

« A urine minimum reporting level (MRL) of 10 ng/mL Is currently
considered as suggesting misuse/doping.

« To develop a population pharmacokinetic model describing the
concentration-time profiles of salmeterol and Its major metabolite
a-hydroxysalmeterol in plasma and in urine.

 To evaluate the ability of the current WADA MRL-based approach to
discriminate between permitted and prohibited use of salmeterol.

Methods

 |ndividual data were obtained from studies on inhaled salmeterol disposition sponsored by WADA.

« Urine concentrations were corrected using the urine specific gravity (SG) when available according to WADA guidelines.?

 Because urine volumes were only recorded for some subjects, a separate urine compartment was defined to approximate physiologic micturition assuming
constant urine production.

« Simulations were performed to evaluate how different dosing regimens administered every 12h for one week affect salmeterol urine concentrations.
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D,: intravenous-like bolus absorption; k;,: elimination rate constant for plasma salmeterol; CLg: apparent clearance of plasma salmeterol; V,

Conclusions

and V, : apparent central and peripheral volume of plasma salmeterol, respectively; Q: apparent intercompartmental clearance; k;5: plasma

conversion of salmeterol into a-hydroxysalmeterol; V;: apparent volume of plasma a-hydroxysalmeterol; ks,: elimination rate constant for

plasma a-hydroxysalmeterol; CL,: apparent clearance of plasma a-hydroxysalmeterol; k;, and Kgs : urinary excretion rate constant of

The current MRL for salmeterol in urine is not expected to detect salmeterol
concentrations in urine at therapeutic doses. However, Iits expected sensitivity
IS low for cases of misuse/doping not involving massive overdosage.

salmeterol and a-hydroxysalmeterol, respectively; V,: urine volume of salmeterol; V. urine volume of a hydroxysalmeterol.

UR_PROD: urine production; w: between-subject variability; o: proportional residual error combined together when found to be similar

between studies (i.e., low, medium, and high variability).
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