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INTRODUCTION AND AIMS: Progressively impaired exercise capacity and skeletal muscle carnitine deficiency are characteristics of prevalent haemodialysis (HD) patients. Such patients also have a vastly increased risk of cardiovascular disease. Lack of myocardial contractile reserve is an important determinant of the haemodynamic response to HD. Cardiac arrhythmias and myocardial dysfunction have been linked to secondary depletion of carnitine. The aim of this study was to determine whether intravenous supplementation of L-carnitine after each HD session could prevent the decline in muscle carnitine content and abbrogate the potential effects on exercise capacity and cardiovascular function in incident HD patients during their first year on dialysis.

METHODS: Eight incident HD patients were recruited and randomised to receive either 10mg/kg L-carnitine iv or placebo following each HD session. On experimental visits before the first HD session and at 6 and 12 months after starting dialysis, muscle biopsy samples were obtained from vastus lateralis. These were analysed for total carnitine content (TC). In addition, an incremental shuttle walking test and isometric handgrip test were perfomed to assess exercise capacity. Cardiovascular function was assessed at the initial HD session and at 6 and 12 months using pulse wave analysis (Finometer). This non-invasive procedure involves continuous monitoring of digital arterial pressure and the full range of cardiovascular functional indices. The study groups were well matched for age and cause of end-stage-renal-disease.

RESULTS: Muscle TC content remained stable in the treatment group (19.61.3, 20.41.4 and 20.32.1 mmol(Kg·dm)-1 at 0, 6 and 12 months respectively), but declined in the placebo group by 15% at 6 months and 20% in one patient at 12 months. There were no differences in handgrip strength over the first year of HD in either group and no correlation between the change in muscle TC content and handgrip strength over 12 months. Total walking distance decreased in 2 control patients (by 30 and 60%) and 2 carnitine patients (by 20 and 40%) but increased in 2 carnitine patients (by 110 and 190%) at 12 months. There was a weak correlation between the change in muscle TC content and total walking distance over 12 months (r2=0.73, p=0.06). No significant differences were observed between study groups over the twelve month period for the measured parameters: systolic and diastolic blood pressure, mean arterial pressure, stroke volume, cardiac output, total peripheral resistance and heart rate.

CONCLUSIONS: L-carnitine supplementation maintains muscle TC content in patients undergoing HD. The decrease in muscle carnitine content during the first 12 months of HD does not significantly affect muscle function nor does it provide any measurable benefit in cardiovascular function over this time period.

