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Chronic renal replacement (RRT) patients exhibit reduction in skeletal muscle function (metabolic effects and muscle fibre atrophy) associated with poorer outcomes. The aim of this study was to prospectively investigate the changes, determinants and functional consequences of muscle wasting in patients with CKD 4 and CKD 5 (on HD and PD).
We studied 102 patients (46 chronic HD, 22 PD and 34 CKD stage 4 patients). The three groups were well matched for age, sex, diabetes and dialysis vintage. Cross sectional area (CSA) of muscle and fat was measured from a standardised multi-slice CT scan of a 6 cm long section of thigh. Functional assessment was by the sit to stand 60 test, assessing both the number of sit to stands possible under controlled conditions in 60s (STS 60), and the time taken to perform 5 sit to stand movements (STS 5). Scans and functional assessments took place at study inclusion and 12 months later. Data were collected on a wide range of potential determinants of muscle mass and time averaged. Dialysis was initiated at a creatinine clearance of no lower than 10 ml/min in non-diabetics and 15 ml/min for diabetic patients.
Prevalent HD patients did not overall demonstrate reduction in either muscle CSA (10143±402 mm2 at inclusion vs. 9908±387 mm2 at one year p=0.38) or functional measures. The 26/48 patients who did demonstrate reduction in muscle mass did have significant reduction in STS performance. The change in muscle mass correlated with serum CRP and albumin alone. PD and CKD 4 patients both demonstrated reductions in muscle mass over the year. The reduction was significantly greater in PD than CKD 4 patients (10.7% vs 4% respectively p=0.008). Dialysis vintage and serum albumin were significant correlants in PD, and age in CKD 4 patients. 15 patients had dialysis initiated (9/15 HD) all these patients demonstrated reduction in muscle mass (mean 6.1% reduction) and STS performance. Mineral concentrations, PTH, residual renal function, urea removal and Hb concentration were not determinants of these changes.
In conclusion, patients are progressively losing skeletal muscle mass throughout the CKD 4 period. Dialysis initiation to either HD or PD is associated with a further functionally significant decrement in muscle CSA. Further reduction is common in many patients on either dialysis modality and is not determined by commonly modulated measures of overall treatment adequacy. 
