An audit of ANCA testing in granulomatosis with polyangiitis and microscopic polyangiitis: beware of false negative immunoassay results
Background: Anti-neutrophil cytoplasmic antibodies (ANCA) are a group of autoantibodies against antigens in the cytoplasm of neutrophils. The ANCA associated vasculitides are potentially organ and life-threatening conditions and it is essential that a diagnosis is made promptly so that appropriate management can be commenced. Diagnosis is based on a combination of histopathological1 and serological evidence. There are two distinct patterns to a positive ANCA when viewed by immunofluorescence – cytoplasmic ANCA (cANCA) and perinuclear ANCA (pANCA). The most common autoantigen resulting in a cANCA pattern is Proteinase 3 (PR3), and in a pANCA pattern is Myeloperoxidase (MPO); antibodies to these individual autoantigens can be detected by ELISA. The 2017 international consensus on testing of ANCAs in granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA) proposes that high-quality immunoassays can be used as the primary serological screening method without the categorical need for indirect immunofluorescence (IIF).2
Aims: In 2015 our immunology laboratory changed the method of screening for the presence of ANCA from IIF to detecting the presence of either MPO or PR3 by the BioPlex 2200 ELISA platform. Detecting ANCA by IIF has the potential to detect other ANCA antigens besides MPO and PR3; we wondered if we were missing patients who would have had a positive ANCA by IIF, but in whom the MPO and PR3 are negative (i.e. they have ANCA antibodies that are not to either of these proteins), therefore a laboratory audit was undertaken.
In 2017 we managed a patient with GPA who had negative immunoassay results in our hospital, but strongly positive PR3 using a different immunoassay platform performed in the referring hospital. This prompted us to audit the performance of immunoassay testing in our renal unit.
Methods: Clinical audit: This included all patients who had a renal biopsy coded as pauci-immune glomerulonephritis from January 2014 to September 2017. The results of ANCA IIF and PR3 and MPO immunoassays from our hospital and any referring hospitals were examined. 
Methods: Laboratory audit: All results for IIF ANCA tests performed between June 2014 and June 2015 were collected and analysed against the Bioplex MPO and PR3 results. Clinical letters were reviewed to ascertain the diagnoses.
Results: Clinical audit: 57 patients were included. In 2/57 the Bioplex immunoassays for PR3 and MPO were negative and no IIF was performed at any time. In 3/57 the Bioplex immunoassays for PR3 and MPO were negative but IIF was positive (cANCA in 2, pANCA in 1); in only 1 of these patients was the immunoassay for PR3 positive in the referring hospital. 
Results: Laboratory audit: Of 5005 tests performed in the 1-year analysis, 120 patients were positive for ANCA by IIF, but not MPO or PR3, with only 70 at a clinically relevant titre. The majority of these patients had vasculitis or related diagnoses. 
[bookmark: _GoBack]Conclusions: It is well reported that only about 85% of so-called ANCA associated vasculitides are actually positive for ANCA on serological testing. In our audit 5/57 (8.8%) of patients with biopsy proven pauci-immune glomerulonephritis had a negative Bioplex immunoassay result. No single ANCA test is 100% sensitive and specific. If immunoassays are being used as the primary screening method, as recommended in recent guidance2, it is important for clinicians to remember that a negative PR3/MPO does not rule out ANCA associated vasculitis, and pursue further investigations (IIF or biopsy) if the clinical suspicion of vasculitis is high, rather than being falsely reassured by negative results. It is reassuring that we identified only one case which could be considered a “false” negative, but important to be aware of this possibility. 
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