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There are currently over 300,000 people in England and Wales who carry either the haemoglobin S or haemoglobin C gene and over 12,000 sufferers of sickle cell disease (SCD) living in the UK, the majority of whom live in London. Glomerulopathy and renal failure are recognised complications in patients with SCD and these are becoming more prevalent as improvements in medical care have led to an ever-increasing life expectancy for people with SCD.  

Early features of sickle cell nephropathy (SCN) include an increase in glomerular filtration rate (GFR), an inability to concentrate urine (hyposthenuria) and proteinuria.  Repeated medullary ischaemia leads to relative proximal tubular “hyperfunction” as demonstrated by increased creatinine secretion and reabsorption of beta2-microglobulin. Prolonged hyperfiltration and raised glomerular pressure leads to chronic renal failure with a reduced GFR (<60 ml/min) in approximately 4–20% of patients, many of whom will go on to develop end-stage renal failure.  The use of estimated GFR (eGFR) is a useful screening tool to identify those patients with early hyperfiltration (GFR>140 ml/min) as well as those with established renal impairment (eGFR < 90 ml/min).  However, due to the abnormal renal handling of creatinine in these patients, creatinine-based methods for estimating GFR are inherently inaccurate and liable to over-estimate renal function. Cystatin C is 13 kDa non-glycosylated single chain protein produced by all nucleated cells. It is freely filtered in the glomeruli, completely absorbed and broken down by proximal tubular cells, and the plasma concentration increases reciprocally with reduction in GFR. This study was designed to compare the use of Cystatin C and creatinine for estimating GFR in patients with SCD.  METHODS: This was a prospective study of adult patients attending the sickle cell clinic in the Department of Haematology, King’s College Hospital over a 10 month period.  All patients considered to be in steady state (i.e. not acute crisis) had serum creatinine and Cystatin C measured on the same blood sample.  Two estimated GFR values was calculated for each patient using the 4 point MDRD equation and an equation using Cystatin C, previously derived from measurements in the general population (-4.32+80.35/Cystatin C). Urinary albumin/creatinine or protein/creatinine ratios were also measured. RESULTS: 211 patients age 17 to 63 were tested.  Their calculated eGFRs were grouped in blocks of 30 ml/min from 0-29 to >150 and the MDRD and Cystatin C based eGFRs were compared using the chi-square test.  Over the groups as a whole there was a highly significant difference between the two methods (p< 0.0001) with a bias for the MDRD group to have a higher eGFR.  However, with values above 90 ml/min removed the difference between the groups disappeared (p=0.34). There was no significant correlation between the level of proteinuria and the eGFR derived using either method.  CONCLUSION: Creatinine based methods for estimating renal function in patients with sickle cell disease may over-estimate the degree of hyperfiltration early on in the course of SCN and fail to detect those patients who are developing renal impairment.  We recommend that Cystatin C be used in place of creatinine for monitoring renal function in patients with sickle cell disease. 

