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Kidney disease has many different causes, some of which are incompletely understood, and many people reach end stage renal disease without a cause ever being identified. I have investigated families in which there are multiple individuals with unexplained renal disease in order to find the molecular abnormalities responsible.
In a London family, originally from the Troodos Mountains of Cyprus, renal failure segregated as an autosomal dominant trait and kidney biopsies demonstrated glomerulonephritis with deposition of complement C3 but not immunoglobulins. I performed a genome-wide linkage study followed by molecular investigation of the linked interval. This identified a mutation in the gene Complement Factor H Related 5 (CFHR5) which cosegregated with the disease. The mutant protein is present in the circulation and manifests impaired binding to C3. Testing of additional Cypriot individuals with renal failure has identified over 100 people with the disease, which is termed “CFHR5 nephropathy”, and genetic analysis demonstrates they share a common ancestor who most likely lived between 500 and 2000 years ago. The prevalence in Cyprus is approximately 1:6000 and the disease accounts for approximately 5% renal failure due to glomerulonephritis on the island. 

The clinical presentation of CFHR5 nephropathy is strikingly reminiscent of IgA nephropathy, with persistent microscopic haematuria and visible blood in the urine during respiratory or other infections. These episodes of synpharyngitic macroscopic haematuria are associated with acute deteriorations in renal function. The disease can recur following transplantation – proving that it results from a circulating (as opposed to locally produced) defect of complement regulation. This suggests that systemic treatments, such as plasma exchange or the anti-C5 antibody Eculizumab, might be of benefit.
Further work aims to understand how the disease can be treated, the function of CFHR5 and whether this novel complement regulator is important in other glomerular diseases. 
