Introduction: ANCA-associated vasculitis (AAV) is a group of multi-system inflammatory disorders responsible for a range of renal presentations including rapidly progressive glomerulonephritis. The UK incidence is 10-20 cases/million/year with a prevalence of around 100 cases/million and peak age of onset 65-74. Recent genome-wide association studies (GWAS) have identified numerous single-nucleotide polymorphisms (SNPs) associated with AAV.
We aimed to generate and validate an AAV genetic risk score (GRS) and interrogate UK Biobank (UKBB) to identify phenotypes associated with excess genetic risk which may represent undiagnosed AAV.
Methods: We calculated an AAV GRS using 6 SNPs associated with AAV in white Caucasians using establish methods (a log additive model). We generated and validated the AAV GRS in 147 patients with AAV, 23,873 with phenotypes that can be a presenting feature of vasculitis, and the remaining 355,889 white Caucasians in UKBB (genotyped with the UKBB Affymetrix Axiom array). We accessed diagnostic codes (ICD10) from hospital episodes (1996 to 2016) and health interview information from UKBB enrolment.
Findings: The AAV GRS was higher in cases than controls: mean (95% CI) AAV GRS 3.00 (2.84 to 3.15) compared to 2.29 (2.28 to 2.29) in controls (p<0.0001). The AAV GRS was discriminative of AAV cases with receiver-operator characteristic area under curve (ROC AUC) 0.71 (p<0.001).	
The AAV GRS was higher in UKBB participants without AAV with hospital diagnostic codes including: epistaxis (n=2,189, AAV GRS 2.34 (2.29 to 2.38), p=0.02), haematuria (n=14,794, AAV GRS 2.30 (2.29-2.32), p=0.05), polymyalgia rheumatica (PMR) or giant cell arteritis (GCA) (n=1,301, AAV GRS 2.34 (2.29 to 2.4), p=0.04), rheumatoid arthritis (n=2,100, AAV GRS 2.42 (2.37 to 2,46), p<0.001) and psoriatic/enteropathic arthritis (n=374, AAV GRS 2.43 (2.33 to 2.54), p<0.01).	
[bookmark: _GoBack]The AAV GRS was enriched further in some overlapping phenotypes: haematuria with haemoptysis (n=175, AAV GRS 2.44 (2.29 to 2.59), p=0.04) and epistaxis with chronic sinusitis (n=50, AAV GRS 2.62 (2.36 to 2.87), p=0.02).
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Conclusion: An AAV GRS of 6 GWAS associated SNPs is discriminative of AAV compared to controls. Enrichment of the AAV GRS in conditions such as PMR, GCA, rheumatoid arthritis and psoriatic/enteropathic arthritis could represent misdiagnosis of indolent AAV or genetic overlap between the conditions and AAV. The association of the GRS with haematuria, epistaxis, haemoptysis and chronic sinusitis suggests that hospital episodes relating to combinations of these may be associated with underlying AAV.
Further work is needed to assess whether the AAV GRS could be used for diagnosis and prognosis at an individual patient level.
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AAV GRS in different patient groups. A - control, B - epistaxis, C - epistaxis with chronic
sinusitis, D - haematuria, E - haematuria with haemoptysis, F - AAV cases. *p<0.05 vs
controls. **p<0.0001 vs controls. Bars show mean +/- 95% confidence interval.





