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Anti-neutrophil cytoplasmic antibodies and vasculitis
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Anti-neutrophil cytoplasmic antibodies (ANCA)
have been described in a variety of vasculitic
syndromes. Although first described in patients
with renal disease''2 ANCA are also found in
vasculitis in the absence of renal disease. Their
clinical relevance is now under active investigation.
The most widely used diagnostic test for ANCA

at present, is an indirect immunofluorescence tech-
nique using alcohol-fixed normal human neutro-
phils as substrates for binding of sera.3 This test is
easy to perform and provides a useful technique for
screening sera rapidly. Several staining patterns of
neutrophils have been observed using this method
leading to confusing nomenclature in the literature.
At a recent workshop the following classification
was proposed:4 C-ANCA: cytoplasmic pattern,
consisting of fine granular staining, often brighter
around the nucleus; P-ANCA: perinuclear pattern,
a rim of staining outlining the nucleus. This pattern
of staining is an artefact which can be abolished by
using formalin instead of alcohol as a fixative.
Alcohol solubilizes the constituents of the primary
granule which then diffuse and bind to the nuclear
membrane giving rise to the perinuclear staining
pattern.
C-ANCA is the commonest pattern of staining

and is associated with Wegener's granulomatosis
and microscopic polyarteritis. P-ANCA staining is
associated with antibodies against myeloperoxi-
dase as detected by enzyme-linked immunosorbent
assay (ELISA) and is seen with systemic vasculitis
and idiopathic crescentic nephritis5'6 although it
has been described rarely in rheumatoid arthritis
and systemic lupus erythematosus (SLE).7 Anti-
nuclear antibodies detected on a conventional
substrate of rat liver are negative in the above
patients with C-ANCA and P-ANCA staining
patterns on human neutrophils. A combination of
a positive anti-nuclear and weak P-ANCA staining
pattern may be seen in a variety of autoimmune
disorders, and is not specific for vasculitis.
The immunofluorescent assay gives a diagnostic

sensitivity and specificity of 80% to 100% for

Correspondence: B. Leaker, M.D., M.R.C.P. (UK).
Received: 10 August 1989

Wegener's granulomatosis microscopic poly-
arteritis, and idiopathic crescentic nephritis.813
Positive indirect immunofluorescence tests have
also been reported in other vasculitides such as
Churg-Strauss syndrome and Kawasaki syndrome
although in small numbers only. False positive tests
have not been reported in the C-ANCA group; in
three combined studies8.9'3 no false positives were
reported in 1712 control patients ofwhom 141 had
various types of renal disease and including
patients with rheumatoid arthritis or SLE. In the
P-ANCA group (anti-nuclear antibody negative) a
few false positive tests have been reported in
rheumatoid arthritis, SLE, and other causes of
renal disease but none in normals.5'7

False negative results are seen frequently in
patients with limited forms of vasculitis and inact-
ive or treated disease. Titres ofANCA are variable
in Wegener's granulomatosis; using serial dilution
of sera, Specks et al.i" reported that a titre of
>1:16 ANCA was associated with limited
Wegener's granulomatosis whilst a titre > 1:32
ANCA was associated with generalized disease. In
the same study the authors described a reduction in
titre ofANCA when the disease was adjudged to be
in remission.
More sophisticated assays using ELISA'4 and

radioimmunoassay (RIA)'5 have been developed
using neutrophil cellular extracts as antigens and
are currently being evaluated. Preliminary data
suggest increased sensitivity and specificity.'4.15 The
clinical correlation between organ involvement,
clinical syndromes and corresponding staining pat-
tern on immunofluorescence6 and in ELISA is
poor.
The nature of the antigen with which ANCA

reacts remains controversial.'4-'9 Earlier studies
using several different techniques have reported
alkaline phosphatase,'5 primary granule com-
ponents,5'17'19 and secondary granule components.'4
Such diverse results may be explained by poor
methodology and inherent difficulties ofneutrophil
research. The early report of Lockwood et al. was
correctly criticized'6-'8 because of their failure to
use proteolytic enzyme inhibitors in their cell
preparation. This is important as neutrophils are
rich in neutral proteases. Additionally, a variety of
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methods has been employed to detect the
antigen-antibody reaction (for example Western
blotting or ELISA systems) and studies have used a
range of sera from different clinical sub-sets of
vasculitis.

In our own studies,20 we have used two methods
to identify the antigen; firstly, using immunoblot-
ting (a non-denaturing system), we have shown
that the antigens are located in the primary granule
of the neutrophil; secondly, using polyacrilamide
gel electrophoresis (SDS-PAGE) and Western
blotting (a denaturing system), we have demon-
strated that sera from different patients react with
different neutrophil proteins although some pro-
teins appear to be common between patients.
Recently, Goldschmeding et al.,21 using Western
blotting to purify the antigen from six patients with
Wegener's granulomatosis, have identified serine
proteinase 3 (molecular weight 29 kD) a protein
found in the primary granule. However, these
studies are preliminary and need to be confirmed.
The cytoplasmic pattern (C-ANCA) may be caused
by an antibody directed against a 29 kD protein
(and possibly other antigens) whilst the peri-
nuclear pattern may result from antibodies directed
against myeloperoxidase or other primary granule
components.
The clinical importance of ANCA is twofold.

Firstly, ANCA remains the only diagnostic test for
vasculitis; secondly the antibody is present in
active, untreated disease and disappears rapidly
with immunosuppressive therapy.8' '5,122 Patients
who experience a relapse of their disease have rises
in ANCA titres whilst those who develop intercur-
rent illnesses such as infection show no change in
ANCA titre." This suggests that ANCA may be
useful in monitoring disease activity although there
are cases in which ANCA titres can rise in the
absence of a clinical relapse. More serial data are
needed to investigate the possibility that ANCA

levels may be a reliable guide to disease activity and
control of immunosuppressive therapy.
The role of ANCA in the pathogenesis of the

disease is unknown and there is at present no
evidence of direct pathogenicity of ANCA. Efforts
to reproduce vasculitis in a primate model have
failed. Preliminary reports have suggested that
ANCA stimulates neutrophil superoxide produc-
tion and also release of myeloperoxidase from
primary granules.6'23 However, we have found that
ANCA produces little or no respiratory burst in
comparison with other stimuli. Neutrophil
superoxide production after pre-stimulation with
cytokines may be enhanced byANCA but the effect
appears weak. ANCA can bind to renal endothelial
cells in culture24 but are not directly cytotoxic to
these cells. ANCA may simply be a secondary
phenomena produced in response to neutrophil
destruction. However, ANCA are not seen in other
conditions of high neutrophil turnover such as
septicaemia.

In conclusion, ANCA are of value in the diag-
nosis of vasculitis and a possibly useful marker of
disease activity. A cytoplasmic pattern (C-ANCA)
has been predominantly associated with Wegener's
granulomatosis and microscopic polyarteritis
whilst the peri-nuclear pattern (P-ANCA) has been
seen with microscopic polyarteritis, and idiopathic
crescentic nephritis although either pattern may be
seen in any of these conditions. Both types of
staining are produced by autoantibodies which
react with one or more constituents of the primary
granule and are associated with necrotizing vas-
cular diseases. Identification of the antigens recog-
nized by ANCA will enable more precise assays to
be developed and may allow more specific treat-
ment such as immunoabsorption therapy25 to be
developed. The mechanisms of disordered
immunity leading to vasculitis and the develop-
ment of ANCA remain unknown.
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