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Pharmacokinetics of Alendronate Sodium in Chronic Kidney Disease Patients
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ABSTRACT

Alendronate is an antiresorptive agent with proven benefit in the prevention and treatment of postmenopausal
and corticosteroid-induced osteoporosis. After oral absorption, it was normally distributed to non-calcified tissue and
calcified tissue. Alendronate is neither subjected to hepatic metabolism nor biliary excretion. It was exclusively
eliminated via renal excretion. Alendronate therapy in patients with chronic kidney disease (CKD) who sustain a bone
fracture is increasingly relevant. Although a number of pharmacokinetic studies in healthy subjects have been recently
reported, pharmacokinetic of alendronate in impaired renal function have not been investigated. The purpose of this
study is to investigate pharmacokinetic of alendronate in CKD patients using plasma and urine data. Patients diagnosed
with CKD (GFR < 60 ml/min/1.73 mz) receiving alendronate sodium 70 mg once weekly for at least 6 months were
enrolled in the study. Healthy volunteers were also recruited in the study and received a single dose of 70 mg alendronate
sodium tablet. Blood and urine samples werg collected for 10 hours after administration. High-performance liquid
chromatographic (HPLC) technique with fluorescence detection was employed for the determination of alendronate in
plasma and urine. The sample preparation technique involved co-precipitation of alendronate in the sample with calcium
chloride and potassium phosphate under atkakine condition. Plasma samples were cleaned up by precipitation of plasma
protein using TCA prior to calcium coprecipitation step. Subsequent cleanup process was performed by solid-phase
extraction (SPE) using diethylamine (DEA) cartridge. The analyte was finally derivatized with 9-fluorenylmethyl
chloroformate (FMOC) and subjected to HPLC analysis. Separation was performed on a C; column and mobile phasc
consists of acetronitrile-methanol-citrate/pyrophosphate buffers. Percentage of the organic solvent in the mobile phase
was increased from 32% to 40% v/v at a constant flow rate 1.5 ml/min. Fluorescence detection was operated at 260 nrn
(excitation) and 310 nm (emission). At 35°C, alendronate was well separated from pamidronate (IS) with retention tim:
of 9.72 and 11.45 min, respectively. Total analysis time was 40 minutes per sample. The method was validated
accordingly: LOD = 5.13 ng/ml using 3 ml plasma; LOD = 5.27 ng/ml urine using 1 ml urine; LLOQ = 20.84 ng/ml in
plasma and 16.67 ng/ml urine. The calibration curves were linear over the concentration range of 0.0-100 ng/ml and 0.0-
200 ng/ml with r* > 0.99 for plasma and urine, respectively. Accuracy in plasma were 99.55%, 94.63% and 98.48% at
15, 40 and 80 ng/ml, respectively. Accuracy in urine were 82.47%, 119.88% and 105.10% at 5, 15 ng/ml and 40 ng/ml,
respectively. Precisions in plasma ranged from 6.38-18.6% (within-run) and 9.93-13.2% (between-run). Precisions in
urine ranged from 1.54-14.3% (within-run) and 2.58-19.7% (between-run). respectively. When stored at -20°C for 45
days, the amount of alendronate in plasma was 97.0% and 97.7% of initial amount at 50 and 150 ng/ml, respectively.

In CKD patients, alendronate was readily absorbed with T __ within 1.5 h was observed. Pharmacokinetic

parameters showed elevated AUC, , and elimination t,,, when GFR reduced. Estimated clearance as well as urinary

12
excretion profile (including maximum urinary excretion rate and cumulative amount excreted in urine) were significantly
reduced in CKD patients. Thus, CKD can have minimal effects on rate of absorption of alendronate from GI tract while
renal excretion was unquestionably reduced in these patients. Whether volume of distribution (V/F) is affected remained

inconclusive. Further investigation on safety and efficacy can be useful in delineating dosage adjustment in CKD

patients.



