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Abstract 

Objectives:  We aimed to elucidate the frequency and associations of MPO-ANCA positivity 

in patients without ANCA-associated vasculitis (AAV), in a large urban, multi-ethnic teaching 

hospital.  

Methods: Retrospective review of 200 patients identified as MPO-ANCA positive over a five 

year period at Royal Free Hospital, London, UK. 

Results:  The incidence of anti-MPO positivity in patients without AAV was 39.5%. 

Gastrointestinal tract disorders, infections and other connective tissue disorders made up 

the majority of diagnoses, and there was a higher incidence of other concomitant 

autoantibodies compared to the group with known AAV. Renal disease was common in non-

vasculitic patients with anti-MPO antibody positivity (occurring in 48%), the majority of 

which went on to renal biopsy to exclude vasculitic involvement. 

Conclusions: The high incidence of MPO-ANCA positivity in patients with non-vasculitic 

conditions highlights the need for careful clinical correlation and confirmatory tissue 

diagnosis.  
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Introduction 
 
Advances in, and modifications of therapy in patients with ANCA-associated vasculitidies 
(AAV) have led to improved patient outcomes over the last decades (1). Historically, 
significant delays in diagnosis were common, as many symptoms are non-specific or may 
mimic infectious diseases. Increased awareness of these conditions and their milder 
variants, along with more widespread availability of ANCA testing, has potentially led to 
more rapid establishment of diagnosis. 
 
ANCA are autoantibodies directed against cytoplasmic constituents of neutrophils and 
monocytes, the two main specificities being for proteinase 3 (PR3) and myeloperoxidase 
(MPO). Two patterns of staining are found on indirect immunofluorescence: cytoplasmic (C-
ANCA), which usually occurs with PR3 specificity, and perinuclear (P-ANCA) that occurs with 
MPO (2). The combination of a pANCA immunofluorescence pattern with antibodies specific 
for MPO has been reported to have up to 99% specificity for the diagnosis of AAV (3). 
However, recent proposals, based on excellent performance of immunoassays, suggest that 
screening with immunofluorescence may be unnecessary (4). The increasing reliance on 
serological testing to establish a diagnosis has led to more widespread ANCA testing. With 
lower pre-test probabilities of underlying vasculitis in populations tested, there are 
increasing false positive tests which physicians have to be aware of. We have previously 
reported that up to 10% of positive PR3-ANCA serology may be found in patients without 
systemic vasculitis, but with infectious diseases, malignancies, other systemic autoimmune 
conditions or without obvious provoking factors (5). In this study we report on the 
frequency and associations of MPO-ANCA positivity in patients without primary vasculitis, 
and find it to be significantly higher (39.5%), and highlight the predominance of other 
autoimmune phenomena in these patients, as well as a high incidence of renal dysfunction 
which necessitates careful evaluation, with histological assessment in the majority, to 
exclude renal limited vasculitic disease. 
 
Materials and Methods 
 
A computerised search of all patients identified as MPO-ANCA positive in our local 
laboratory was performed between September 2010 and 2015. ANCA serology was 
examined by immunofluorescence on fixed neutrophil substrate and, if positive, by 
fluorescence enzyme immunoassays for the detection of antibodies to myeloperoxidase 
(EliA MPOs fluoroenzyeme immunoassay for anti-MPO antibodies, ThermoFisher). Upper 
limits of the normal range were MPO >10 IU/mL before 2014, MPO >5.0 IU/mL after 2014. 
 
Case notes and laboratory results were reviewed subsequently to establish if patients that 
tested positive for MPO-ANCA had a diagnosis of AAV or alternative diagnoses. 
 
Statistical analysis was conducted using GraphPad Prism (GraphPad Software, San Diego, 
CA). A p value <0.05 was considered to be statistically significant. Ethics board approval was 
not obtained as per institutional policy. 
 
 
 



 
Results 
 
Between September 2010 and 2015, 208 patients tested positive for MPO-ANCA. Eight 
patients did not have adequate clinical data available and were subsequently excluded from 
the analysis. Of the 200 patients analysed, 39% were men and the median (IQR) age of the 
cohort was 59 years (44-74). The majority of patients, 121 (60.5%) had an established or 
new diagnosis of AAV, while the remaining 79 (39.5%) did not have a diagnosis or evidence 
of primary systemic vasculitis. The median MPO-ANCA titre in the group with known AAV 
was 66(24-100) units/ml and the median serum creatinine 115(77-252.5) μmol/L compared 
with 16(12-30) units/ml and 81.5 (63-133.5) μmol/L respectively in the group without AAV 
(p<0.001) (Figure 1). The most common indications for testing ANCA status were joint pain 
and swelling (21.5%), persistent respiratory symptoms (12.7%) and acute kidney injury 
(8.9%).  
 
Of the 79 patients with positive MPO-ANCA without a diagnosis of AAV, 60 (75.9%) patients 
had an established alternative diagnosis including infections (n = 14, 17.7%), inflammatory 
bowel disease (n =10, 12.7%), autoimmune hepatitis (n = 9, 11.4%), systemic lupus 
erythematosous (n = 7, 8.8%), scleroderma (n=6,7.6%) and malignancy (n = 6, 7.6%). 
Nineteen patients had various symptoms that did not fulfil a single diagnosis (Figure 2). Sixty 
of the 79 patients (75.9%) also had other autoantibodies detected, the commonest of which 
was antinuclear antibody (ANA)(n=45, 56.7%), as compared with the MPO-ANCA AAV group, 
in whom only 21(17.3%) patients had other autoantibodies (p<0.0001). 
 
Thirty eight of the 79 patients without a known diagnosis of AAV had renal involvement as 
defined by an estimated glomerular filtration rate (eGFR) of less than 60 ml/min (n=28) 
and/or a urinary protein creatinine ratio greater or equal to 100mg/mmol (n=13) and/ or 
the presence of microscopic haematuria (n=10). Twenty two of these patients underwent a 
renal biopsy, and demonstrated various histological findings most commonly including lupus 
nephritis (n=8, 36.4%), chronic tubulointerstitial scarring (n=5, 22.8%) and diabetes (n=4, 
18.2%). 
 
Sixteen patients did not have a renal biopsy. Eleven (69%) of these patients had coexistent 
autoantibodies, mainly ANA (n=6), Rheumatoid factor (n=3) and anti-double stranded DNA 
(n=2). The majority (n=10, 62.5%) had autoimmune conditions known to be associated with 
anti-MPO antibodies. In two patients, MPO positivity was associated with positive hepatitis 
and HIV serology respectively. 
 
In the remaining four patients, no associations were found to explain the presence of 
MPOANCA. The median (IQR) follow-up of these four patients was 4(2-7) years. Their 
median MPO ANCA titre was 11(10-39) U/ml, eGFR 40(15-76) ml/min and age 69(51-86) 
years. One patient died at two year follow-up from unknown cause and the remaining three 
patients did not have signs or symptoms of primary vasculitis at latest follow-up. 
 
 
 
 



Discussion 
 
The combination of pANCA- and anti-MPO antibodies in patients with suspected small 
vessel vasculitis carries a specificity of 99% for MPA(3). However, in this cohort we report a 
39.5% incidence of unselected MPO-ANCA positive patients without primary vasculitis. 
Disorders of the gastrointestinal tract and liver (24%), infections (17.7%) and other 
connective tissue disorders made up the majority of diagnoses in the non-AAV group 
followed by several other potential associations including, medications and malignancy. The 
non-AAV group had a much higher incidence of other concomitant autoantibodies. This may 
suggest that the MPO-ANCA in this group of patients could be secondary to a polyclonal B- 
cell response in the presence of systemic inflammation seen in autoimmunity, infection or 
malignancy. Previous reports have also shown that pANCA can occur in a variety of medical 
conditions apart from AAV including chronic inflammatory processes such as tuberculosis, 
inflammatory bowel disease, malignancies, connective tissue diseases and following 
introduction of certain medications (6,7), and highlighted that anti-MPO positivity was less 
common in those patients without AAV. 
 
The significance of ANCA positivity in patients without AAV is unclear. Evidence from animal 
studies, which is supported by a case report of transplacental transfer of MPO-ANCA 
resulting in neonatal pulmono-renal syndrome, suggest that MPO-ANCA are pathogenic 
(8,9). It has also been shown that naturally occurring anti-MPO autoantibodies can exist in 
healthy individuals (10). However, these anti-MPO autoantibodies have epitope specificities 
that are different from those present in ANCA disease implicating immunodominant 
epitopes in the pathology of AAV (11). It is therefore possible that anti-MPO positivity in 
patients without AAV, like healthy controls, are directed against non-vasculitic disease-
causing epitopes, but specifically testing for these remains outside standard clinical care. In 
four of our patients with MPO-ANCA but without AAV, who had renal involvement and in 
whom we found no clinical association to explain the MPO-ANCA positivity, none developed 
AAV during a median four year follow-up. However, in studies using stored samples from US 
military recruits it was shown that MPOANCA can predate onset of the disease for up to 5 
years, which supports the need of long-term follow-up for these patients (12). 
 
Our incidence of 39.5% of MPO-ANCA positive patients with a variety of non-vasculitic 
conditions is significantly higher than the previously reported incidence of 9.7% for PR3-
ANCA in patients without AAV (5). In a retrospective review of 236 ANCA-positive patients, 
patients with an alternative diagnosis to AAV were more often anti-MPO positive than anti-
PR3 positive (58% vs. 42%) (6). interestingly, the main difference in these cohorts is that in 
non-AAV PR3- ANCA patients the commonest disease association was infection whereas in 
non-AAV MPOANCA patients were other autoimmune conditions. This is in keeping with 
dual positivity/overlap conditions that have shown a higher incidence of MPO, rather than 
PR3- ANCA in patients expressing other autoantibodies or with other immune mediated 
conditions, such as anti-GBM disease and scleroderma (13). It is possible that the HLA 
requirements for successful MPO presentation may be less restricted compared with PR3 
presentation, explaining the finding in various autoimmune diseases (14). The association of 
MPO-ANCA with renal limited vasculitis, in which extra-renal manifestations are absent, 
means that many MPOANCA patients with vasculitis present late with more advanced renal 
failure, often following routine screening blood tests (15). The high incidence of renal 



disease in the MPO-ANCA patients without vasculitis (48%) means that careful evaluation is 
required (often with renal biopsy) to secure the correct diagnosis and exclude a renal-
limited vasculitic process. 
 
In conclusion, we demonstrated a high incidence of MPO-ANCA positivity in patients with a 
variety of non-vasculitic conditions, significantly higher than the previously reported 
incidence of PR3-ANCA in patients without AAV. As detectable antibodies may predate 
disease onset, unexplained ANCA positivity requires long-term follow-up. In cases of 
diagnostic uncertainty confirmatory tissue diagnosis should be pursued as serology alone 
may be misleading. 
 
Acknowledgements 

We thank our colleagues who have looked after these patients. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

References 
 
1. MUKHTYAR C, FLOSSMANN O, HELLMICH B, BACON P, CID M, COHEN-TERVAERT JW, et al: 
Outcomes from studies of antineutrophil cytoplasm antibody associated vasculitis: a 
systematic review by the European League Against Rheumatism systemic vasculitis task 
force. Ann Rheum Dis 2008;67:1004–10. 
2. HAGEN EC, DAHA MR, HERMANS J, ANDRASSY K, CSERNOK E, GASKIN G, et al : Diagnostic 
value of standardized assays for anti-neutrophil cytoplasmic antibodies in idiopathic 
systemic vasculitis. EC/BCR Project for ANCA Assay Standardization. Kidney Int 1998;53:743 
53 
3. SAVIGE J, GILLIS D, BENSON E, DAVIES D, ESNAULT V, FALK RJ, et al. International 
Consensus Statement on Testing and Reporting of Antineutrophil Cytoplasmic Antibodies 
(ANCA). Am J Clin Pathol 1999;111:507–13. 
4. DAMOISEAUX  J, VAESSEN M, KNAPEN Y, CSERNOK E, STEGEMAN CA, VAN PAASSEN P, et 
al : Evaluation of the FIDIS vasculitis multiplex immunoassay for diagnosis and follow-up of 
ANCA-associated vasculitis and Goodpasture’s disease. Ann N Y Acad Sci 2007;1109:454-63 
5. MCADOO SP, HALL A, LEVY J, SALAMA AD, PUSEY CD : Proteinase-3 antineutrophil 
cytoplasm antibody positivity in patients without primary systemic vasculitis. J Clin 
Rheumatol 2012; 18:336–40. 
6. HOUBEN E, BAX WA, VAN DAM B, SLIEKER WAT, VERHAVE G, FRERICHS FCP, et al: 
Diagnosing ANCA-associated vasculitis in ANCA positive patients: A retrospective analysis on 
the role of clinical symptoms and the ANCA titre. Medicine (Baltimore) 2016;95:e5096 
7. GAO Y, ZHAO M-H:  Review article: Drug-induced anti-neutrophil cytoplasmic antibody 
associated vasculitis. Nephrology (Carlton) 2009;14:33–41. 
8. XIAO H, HEERINGA P, HU P, LIU Z, ZHAO M, ARATANI Y, et al: Antineutrophil cytoplasmic 
autoantibodies specific for myeloperoxidase cause glomerulonephritis and vasculitis in mice. 
J Clin Invest 2002;110:955–63. 
9. BANSAL PJ, TOBIN MC. Neonatal microscopic polyangiitis secondary to transfer of 
maternal myeloperoxidase-antineutrophil cytoplasmic antibody resulting in neonatal 
pulmonary hemorrhage and renal involvement. Ann Allergy Asthma Immunol 2004;93:398 
401. 
10. CUI Z, ZHAO M, SEGELMARK M, HELLMARK T. Natural autoantibodies to 
myeloperoxidase, proteinase 3, and the glomerular basement membrane are present in 
normal individuals. Kidney Int 2010;78:590–7. 
11. ROTH AJ , OOI JD, HESS JJ, VAN TIMMEREN MM, BERG EA, POULTON CE, et al: Epitope 
specificity determines pathogenicity and detectability in ANCA-associated vasculitis. J Clin 
Invest 2013;123:1773-83. 
12. OLSON SW, ARBOGAST CB, BAKER TP, OWSHALIMPUR D, OLIVER DK, ABBOTT KC, et al: 
Asymptomatic autoantibodies associate with future anti-glomerular basement membrane 
disease. J Am Soc Nephrol 2011;22:1946–52. 
13. DERRETT-SMITH EC, NIHTYANOVA SI, HARVEY J, SALAMA AD, DENTON CP. Revisiting 
ANCA-associated vasculitis in systemic sclerosis: clinical, serological and immunogenetic 
factors. Rheumatology (Oxford) 2013;52:1824–31. 
14. ELEFANTE E, MONTI S, BOND M, LEPRI G, QUARTUCCIO L, TALARICO R, BALDINI C. One 
year in review 2017: systemic vasculitis. Clin Exp Rheumatol. 2017 Mar-Apr;35 Suppl 
103(1):5-26. 



 
 
15. KRISTENSEN T, GREGERSEN JW, KRAG SR, IVARSEN P. The relation between 
histopathological classification and renal outcome, ANCA subtype and treatment regimens 
in ANCA-associated vasculitis. Clin Exp Rheumatol. 2016 May-Jun;34(3 Suppl 97):S105-10.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



Figure 1. a) Individual and median (horizontal bar) values of MPO-ANCA titres (units/ml)  in  

patients with MPO-ANCA and with (n = 121) or without (n = 79) a diagnosis of primary AAV  

(Mann Whitney U t-test p<0.0001) and  b) serum creatinine levels in (μmol/L)  patients with 

MPO-ANCA and with (n = 117) or without (n = 78) a diagnosis of primary AAV (Mann 

Whitney U t-test p<0.001). 
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Figure 2. Associated diagnoses in MPO-ANCA positive patients without known AAV (n=79), 

showing percentages of each condition 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

*These include propylthiouracil, carbamezipine,and hydralazine  
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