Liquid chromatography – tandem mass spectrometry (LC-MS/MS) method for determination of etoposide levels in human plasma.
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A highly sensitive and rapid liquid chromatography-tandem mass spectrometry method was developed and validated for the determination of etoposide plasma concentrations. Etoposide and its internal standard (IS) teniposide were separated on an Agilent Series 1100 HPLC system using a Zorbax SB-C18 30(2.1 mm, 3.5 µm column (Agilent) with guard column and a water-methanol gradient containing 2 mmol/L ammonium acetate. In absence of an isotope-labeled IS, teniposide was used as it is not co-administered to our patients. Plasma samples (20 µL) were extracted with ethyl acetate. Mass spectrometric detection was carried out using an Applied Biosystems API 2000 equipped with an ESI interface operating in the positive ion mode. Etoposide and IS were detected at 606.2/229.1 m/z and 674.1/229.1 m/z respectively. No interfering signals were observed in 14 sources of blank matrix, 2 of them spiked with compounds expected to be present in real samples. The mean absolute matrix factors measured for analyte and IS were 0.95 and 1.02 respectively, the relative matrix factors measured at 200 and 5000 ng/mL in 5 individual lots of the matrix varied from 4.5-5.1 % for etoposide and 3.6-2.9% for IS. Mean recovery values, free from matrix effect contributions, were 83% for etoposide and 81% for IS. In process stability and stability under autosampler conditions was determined. Weighted (1/x) quadratic regression was selected as the most appropriate and simplest regression model of the response function (e-Noval® software Arlenda, Belgium). The method is valid within the range of 0.10 – 10 µg/mL, for which the accuracy profile is within the accuracy acceptance limits set at 15 %. The LOQ is 0.1 µg/mL and the LOD is 0.003 µg/mL. The method is valid with respect to linearity of results (r2 = 0.9982), repeatability (RSD 1.9% - 4.0%), intermediate precision (RSD 2.1% - 5.2%) and trueness (relative bias -3.1% - 1.44%) and was successfully applied to determine levels in children treated with high-dose etoposide before stem cell transplantation.
