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Background: The sub-classification of anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) has been a long-standing debate. Unsupervised learning has previously been used for partitioning of phenotypic groups, but as AAV is a rare disease, small sample sizes have been a limiting factor. Here we attempt clustering of a small dataset harmonised to the FAIRVASC ontology, allowing potential future inclusion of an additional 6000 AAV patients from the FAIRVASC collaboration registries to the cluster model. FAIRVASC is a research project seeking to federate AAV registries across Europe using semantic web technologies (https://fairvasc.eu).

Methods: This study used a dataset of 292 patients from southern Sweden, classified as granulomatosis with polyangiitis (GPA) or microscopic polyangiitis (MPA), according to the European Medicines Agency algorithm. The dataset was pre-processed from a relational database format to a resource descriptive framework (RDF) graph-based data model, harmonising the dataset to a FAIRVASC standard. Factor analysis of mixed data (FAMD) and agglomerative hierarchical cluster analysis on principal components (HCPC) was used to develop a cluster model, including organ pattern, ANCA status, serum creatinine, C-reactive protein, gender, and age at diagnosis. The generated clusters were evaluated by baseline characteristics, mortality, and renal outcome. 

Results: The analyses involved data for 163 subjects with GPA and 129 with MPA. The clustering model resulted in two larger clusters and three smaller ones. The larger clusters were a predominantly anti-PR3 positive cluster of young (mean 57.5 years at diagnosis) patients with ear-nose-throat involvement and a favourable outcome (Cluster 1), and a predominantly anti-MPO positive cluster with severe kidney involvement and high rates of mortality and end-stage kidney disease (Cluster 5). The three smaller clusters differed in terms of organ involvement and ANCA status at diagnosis, one with severe lung and renal involvement and a poor outcome (Cluster 3) and two with similar outcome, one ANCA negative (Cluster 4), and one with peripheral nerve involvement (Cluster 2). The descriptive characteristics of the clusters are presented in table 1. 

Conclusions: Our analysis suggests five clusters of AAV patients based on baseline features, associated with different mortality and renal outcome. The investigation acts as a proof of concept of the FAIRVASC ontology and infrastructure for the harmonisation of heterogeneous AAV datasets. The cluster model may in the future readily include an unprecedented number of European AAV patients. 

Disclosures: None
[image: ]




[bookmark: _GoBack]
image1.jpg
Table 1. Baseline characteristics and outcome of 292 patients with AAV by diagnosis and

cluster affiliation
Diagnosis Cluster
GPA MPA Cluster1  Cluster2  Cluster3  Clusterd Cluster 5
Demographics
Age, years 629(165)  708(136) 575(17.1) 653(138) 67.0(130)  658(18.1)  73.3(116)
Male 98 (60) 64 (50) 50 (54) 18 (62) 20 (77) 12 (63) 62 (50)
Female 65 (40) 65 (50) 43 (46) 11(38) 6(23) 7(37) 63 (50)
Diagnosis
GPA 163 (100) 0(0) 85 (91) 20 (69) 17 (65) 10 (53) 31 (25)
MPA 0(0) 129(100)  8(9) 9(31) 9(35) 9(47) 94(75)
Organ pattern
General 135 (83) 90 (70) 76 (82) 25 (86) 24(92) 10 (53) 90 (72)
Musculoskeletal 77 (47) 51 (40) 48 (52) 13 (45) 18 (73) 2(11) 46 (37)
Cutaneous 16 (10) 14.(11) 6(6) 2(7) 4(15) 6(32) 12(10)
Eyes 14(9) 5(4) 11(12) 2(7) 4(15) 0(0) 2(2)
Ear-nose-throat 108 (66) 4(3) 78 (84) 10 (34) 8(31) 7(37) 9(7)
Lung 100 (61) 41(32) 49 (53) 13 (45) 25 (96) 8(42) 46 (37)
Pulmonary haemorrhage 13 (8) 9(7) 0(0) 2(7) 19 (73) 1(5) 0(0)
Cardiovascular 10(6) 6(5) 0(0) 12 (41) 0(0) 3(16) 1(1)
Abdominal 4(2) 5(4) 0(0) 0(0) 0(0) 9(47) 0(0)
Renal 89 (55) 124 (96) 43 (46) 13 (45) 23 (88) 12 (63) 122 (98)
Central nervous system 6 (4) 2(2) 5(5) 10 0(0) 0(0) 2(2)
Peripheral nervous system 14 (9) 7(5) 0(0) 21(72) 0(0) 0(0) 0(0)
Laboratory
PR3-positive 123 (75) 32 (25) 77 (83) 20 (69) 18 (69) 6(32) 34 (27)
MPO-positive 33(20) 93(72) 16(17) 9(31) 7(27) 3(16) 91(73)
ANCA-negative 7(4) 4(3) 0(0) 0(0) 14) 10 (53) 0(0)
S-Creatinine, umol/L 174.8(186.1) 3203 (2513) 110.4(97.2) 126.7(107.3) 322.1(280.1) 281.3(2939) 337.2 (240.8)
CRP, mglL 1085(83.4) 87.8(80.2) 943(79.1) 125.2(736) 143.2(96.4) 985(1029) 881 (77.4)
Cluster
Cluster 1 85(52) 8(6) 93(100)  0(0) 0(0) 0(0) 0(0)
Cluster 2 20(12) 9(7) 0(0) 29 (100) 0(0) 0(0) 0(0)
Cluster 3 17 (10) 9(7) 0(0) 0(0) 26 (100) 0(0) 0(0)
Cluster 4 10(6) 9(7) 0(0) 0(0) 0(0) 19 (100) 0(0)
Cluster § 31(19) 94(73) 0(0) 0(0) 0(0) 0(0) 125 (100)
Outcome
Death 56 (34) 82 (64) 20 (22) 13 (45) 11 (42) 10 (53) 84(67)
ESKD 14(9) 34 (26) 2(2) 2(7) 7(27) 2(11) 35 (28)
Follow up, years 75(5.5) 60(5.2) 89(53)  63(43) 45(4.4) 7.4(59) 58(5.4)

Categorical variables are number (%). Continuous variables are mean (SD).

GPA, granulomatosis with polyangiitis; MPA, microscopic polyangiitis, MPO, myeloperoxidase; PR3, proteinase 3; ANCA, anti-

neutrophil cytoplasmic antibody; S-Creatinine, Serum Creatinine; CRP, C-reactive protein; ESKD, end-stage kidney disease.




