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The clinical utility ofANCA positivity

It is six years since a leader in the Annals reviewed the
performance of antineutrophil cytoplasmic antibodies
(ANCA) in clinical practice.' At that time there was
increasing confidence in the value ofANCA testing in the
diagnosis ofWegener's granulomatosis and related primary
vasculitides. Sensitivity of cANCA for Wegener's granulo-
matosis was reported as 500/o-96% and specificity was
900/o-100%. What is our current understanding of the
place ofANCA testing in the diagnostic process?

Methodology
Clinicians need to be aware of the different methods used
to detect ANCA, their relative merits, and their potential
pitfalls. Indirect immunofluorescent examination of a
patient's serum on ethanol fixed neutrophils remains the
method of choice.2 Two major staining patterns, classic
cANCA and perinuclear pANCA, can be identified;
however, the recognition of the distinct patterns is not
always easy and particular care is needed to ensure that
ANCA are not confused with other autoantibodies and
vice versa.3 The main target antigens of ANCA are
proteinase 3 (cANCA) and myeloperoxidase (pANCA)
but antibodies to several other antigens will produce the
patterns ofpANCA (lactoferrin, cathepsin G, and elastase)
and cANCA (cationic protein 57). Despite this, the
correlation of indirect immunofluorescence pattern with
antigen is not absolute, and the clinical importance of the
different antigenic specificities of ANCA is not entirely
established.4 5Antigen specific, solid phase assays have
been developed to provide quantitative results, but
multiple assays would be required to completely replace
indirect immunofluorescence and these are not yet
standardised.6 A reliable ANCA service continues,
therefore, to be dependent on the accurate interpretation
of findings from indirect immunofluorescence.

Disease associations
Davies et al first described ANCA in a series of eight
patients with necrotising glomerulonephritis in whom
there was serological evidence of recent arbovirus
infection.7 In 1985, van der Woude et al proposed that
ANCA were useful both in the diagnosis and monitoring
of disease activity in Wegener's granulomatosis.8 As the
indirect immunofluorescence patterns were defined, it
seemed that cANCA was associated almost exclusively
with Wegener's granulomatosis and pANCA with renal
limited forms of microscopic polyangiitis.9 A further,
intermediate staining pattern termed atypical or xANCA
was described in ulcerative colitis.'0 Isotype specificity was
also reported. IgA ANCA were described in Henoch-
Schonlein purpura and IgM ANCA were reported in
association with severe pulmonary haemorrhage. "I A
distinct indirect immunofluorescence pattern was
described in Kawasaki disease, although this has recently
been retracted by that group.'2 It also became clear that
ANCA occurred in a wide range of other clinical
conditions including infection, connective tissue disorders,
inflammatory bowel disease, autoimmune hepatitis, and
malignancy. 13'l These findings identified potentially
important causes of "false positive" ANCA results.

Diagnostic value
Establishing the diagnostic value of any new test is
dependent on having an existing clinical and pathological
"gold standard" and this has been a particular problem in
the systemic vasculitides. Initial studies which reported a
high sensitivity and specificity of cANCA were based on
well defined cases ofWegener's granulomatosis established
by biopsy. Those results suggested that ANCA were
helpful in the classification of already diagnosed patients
but did not entirely establish the diagnostic value of the
test. Positive predictive value is the most useful charac-
teristic in understanding what a positive ANCA result
means in routine clinical practice. Positive predictive
value, like sensitivity and specificity, is not an absolute
characteristic, however, and is critically influenced by
prevalence of disease.20 As a result, preselection of patient
populations will significantly affect the apparent positive
predictive value obtained.
Three groups have recently attempted to establish a

positive predictive value for ANCA, each attempting to
avoid preselection bias and each with different diagnostic
gold standards.2'-23 Davenport et al reviewed 738 of 779
(95%) consecutive requests for ANCA detection received
by their regional immunology laboratory.21 Their
diagnostic criteria included a strict requirement for
histological confirmation of Wegener's granulomatosis or
microscopic polyangiitis. Positive ANCA results were
obtained for 183 of 738 serum samples (25%). The overall
prevalence of Wegener's granulomatosis, microscopic
polyangiitis, and the syndrome of systemic vasculitis was
17% and they showed a positive predictive value of 40%
for this group of three related conditions.
Our group reviewed 301 of 327 (92%) consecutive

positive ANCA tests detected by a different regional
immunology laboratory.22 The diagnostic criteria used
were less strict than those of Davenport et a12' in that
clinical diagnoses were accepted after critical chart review.
The positive predictive value for a group of primary
vasculitic disorders was 26&9% (cANCA 38% and pANCA
20%). However, a number of other factors were identified
which had important effects on the positive predictive
value of ANCA. These included pattern, titre,
confirmation of pANCA as anti-myeloperoxidase specific,
and whether or not there was an associated antinuclear
antibody. The positive predictive value of both pANCA
and cANCA increased as the ANCA titre increased but
this did not happen if there was an associated antinuclear
antibody in the patient's serum. Confirmation of pANCA
as antimyeloperoxidase specific by solid phase assay
improved the positive predictive value from 20% to 66%.
The positive predictive value for high titre cANCA, in the
absence of antinuclear antibody, was 90%.
Rao et al have prospectively examined the value of

cANCA in the diagnosis of Wegener's granulomatosis by
studying 346 consecutive patients "suspected of having
vasculitis".23 They used the 1990 American College of
Rheumatology (ACR) clinical classification criteria to
diagnose Wegener's granulomatosis but did not require
histological confirmation.24 They reviewed 212 of 252
(84%) eligible patients, 25 of whom fulfilled the ACR
definition and found positive predictive values of 50% for
diagnosis by ACR criteria, 36% for disease established by
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biopsy. Unfortunately 19 of those initially diagnosed with
Wegener's granulomatosis were subsequently classified as
having another diagnosis during follow up, questioning the
applicability ofACR criteria in this study.

Prognostic value
In early reports it was noted that patients with active
Wegener's granulomatosis tended to have higher titres of
ANCA than those with inactive disease.8 In a prospective
study of 58 patients with Wegener's granulomatosis
established by biopsy, less immunosuppressive therapy was
required if treatment was guided by a rise in ANCA titre
rather than waiting for exacerbation of disease.25 Different
groups have also found ANCA titres of value in predicting
disease relapse.26 27 However, other data indicate continu-
ing uncertainty regarding this use of ANCA testing even
in well defined patient groups.28 29 In particular, the Bristol
group found a significant risk of treating intercurrent
infection inappropriately with immunosuppressive therapy
when evaluating this strategy.28

Is there prognostic significance when ANCA are
detected in patients with connective tissue disorders? In 40
serum samples from patients with systemic lupus eryth-
ematosus, Schnabel et al found no correlation between
detection ofANCA and organ involvement (as defined by
the British Isles Lupus Assessment Group index) or with
the occurrence of vasculitis.'7 Whereas it was suggested
that ANCA did not occur in uncomplicated rheumatoid
arthritis but only in Felty's syndrome, there is evidence
that ANCA are present in a subset of patients with
rheumatoid arthritis who are seropositive, have extra-
articular disease, and require immunosuppressive therapy
more often than expected.'5 16 22 30 This does not, however,
lead to the conclusion that ANCA testing should be used
for the identification of such patients.

ANCA in pathogenesis
Autoantibodies are classified as primary or secondary
depending on whether they are recognised as having a
primary role in pathogenesis of disease. The history of
autoimmune serology shows that examples of primary
autoantibodies are rare but examples include antiacetyl
choline receptor antibodies in myasthenia gravis and
antiglomerular basement membrane antibodies in
Goodpasture's syndrome. Secondary autoantibodies are
much more common and despite their lack of a clearly
defined role in causation of disease, they have a valuable
role in diagnosis and classification of clinical conditions.
The initial studies which suggested a highly specific

association between ANCA and the occurrence and
activity of vasculitic disorders raised expectations that
ANCA might be primarily involved in pathogenesis. Early
in vitro work suggested a model whereby ANCA might
activate neutrophils in an antigen specific manner and
cause endothelial damage.3' 32 More recently, it has been
shown that such activation is not necessarily antigen
specific.33 34 A further major difficulty has been the failure
to establish an appropriate animal model based on the
effect of ANCA alone. There is, therefore, interest in
alternative models of disease including the influences of
idiotypic dysregulation and the contribution ofT cells.35 36

Confirming the autoimmune nature of a disease and
establishing a primary role for autoantibodies requires a
combination of circumstantial, indirect, and direct
evidence.37 Although there continues to be widespread
interest and research effort in establishing an autoimmune
basis for ANCA associated vasculitis, direct proof is still
lacking.

The current laboratory findings and many of the emer-
ging clinical characteristics ofANCA would be consistent
with a secondary autoantibody occurring in the context of
an incompletely understood pathological process.

Conclusions
Detection of ANCA requires expertise which is usually
only available in specialist immunology laboratories. In-
direct immunofluorescence remains the method of choice
and although there is evidence that myeloperoxidase
specific assays are helpful for interpretation of pANCA,
solid phase assays are currently an unproved, expensive
alternative to indirect immunofluorescence. To further
clarify the predictive value of ANCA, prospective clinical
studies are needed in which agreed minimum diagnostic
criteria are used. These criteria must exclude ANCA
serology; the inclusion ofbiopsy findings at least consistent
with the diagnosis would seem appropriate. The place of
ANCA in pathogenesis of disease remains an unanswered
question. It should be remembered, however, that
secondary autoantibodies can prove extremely valuable in
clinical practice.
ANCA testing should remain a part of the investigation

of patients in whom Wegener's granulomatosis and related
vasculitides are suspected, but it cannot replace careful
clinical assessment and the appropriate use of other
investigations including serology, radiology, biochemistry,
and histology. A high titre cANCA, detected in a patient
with appropriate clinical features, is supportive evidence
for Wegener's granulomatosis or a closely related vasculitis;
however, the absence of ANCA does not exclude these
diseases. By contrast, a positive ANCA result without
other clinical evidence for Wegener's granulomatosis, may
represent a false positive and a wide differential diagnosis
must include the other potentially treatable diseases
already mentioned. With regard to monitoring patients
with Wegener's granulomatosis, ANCA titres should be
considered as part of a careful clinical and laboratory
evaluation of disease activity. In some cases ANCA titres
will be of value, but not in all. There is no evidence to
justify the use of ANCA testing in monitoring the activity
of other diseases, including rheumatoid arthritis.
At present the evidence suggests that less than half of

all ANCA detected are truly indicative of a vasculitic
disorder. The ANCA test is, therefore, not suitable as a
screening test for vasculitis and there is an appreciable risk
associated with overreliance on an ANCA result (positive
or negative). The test is not uniformly positive in patients
with vasculitic disorders but may be positive in a wide
range of other clinical conditions. Many of those non-
vasculitic, ANCA associated diseases could be exacerbated
by inappropriate immunosuppressive therapy. Despite
these cautions, ANCA testing still has a potentially
valuable role in this difficult area of diagnosis. As with
many other tests, the predictive value of the result is
proportional to the clinical likelihood of the disease in
question.
Belfast City and Royal Victoia Hospitals,
Belfast,
Northern Ireland
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