DGKE Nephropathy
Background: In 2013 recessive mutations in DGKE, which encodes diacylglycerol kinase epsilon (DGKE), were first reported to cause both thrombotic microangiopathy (TMA)1 and mesangioproliferative glomerulonephritis (MPGN).2 Since then DGKE nephropathy manifesting in TMA has been reported in 35 individuals and in MPGN in 9 individuals.3 The pathophysiological mechanisms are not yet understood, and the role of complement activation and the utility of complement inhibiting therapy have not yet been established. 
Objective: Here we characterise the largest DGKE nephropathy cohort to date, with 15 patients and mean follow up of 19 years, and describe 12 novel disease-causing mutations in DGKE.
Methods: Cases were identified by retrospective testing of patients in our database with TMA or MPGN and no known genetic/autoimmune cause, and prospective testing of incident patients referred to our service. The clinical care teams are based in the United Kingdom, United Arab Emirates, United States, Brunei and New Zealand. Genetic analysis, complement assays and protein modelling were performed. Clinical characteristics and outcomes are described.
Results: 14/15 presented with microangiopathic haemolytic anaemia (MAHA), with concurrent nephrotic syndrome in 5/14. 1/15 presented with nephrotic syndrome and no MAHA. The clinical course is characterised by persistent proteinuria and MAHA relapses in the first few years of life, with no relapses occurring after the age of 8 years. Progressive chronic kidney disease occurred in some but not all individuals. 2/15 developed end stage renal disease (ESRD) (see Kaplan Meier analysis, Figure 1) more than 20 years after diagnosis, and both had features of MPGN on kidney biopsy; 1 has received a kidney transplant with no recurrence. 6/15 patients have been treated with the complement inhibitor eculizumab; 1/6 relapsed whilst on treatment and 2/6 progressed to ESRD. Figure 2 shows a predicted protein model of DGKE with variants.
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Conclusions: DGKE nephropathy is a heterogeneous disease and the genetic pleiotropy is not yet understood. MAHA relapses occur in early childhood, and ESRD can result in individuals with features of MPGN. More research is required to understand the pathophysiology. Currently there is no rationale for complement inhibiting therapy.
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