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ABSTRACT

BACKGROUND:  The pathogenic significance of antineutrophilic cytoplasmic antibodies (ANCA) in Wege-
ner’s granulomatosis is controversial. Their presence is influenced by the extent, severity, and activity of the
disease at the time of sampling. The objective of this study was to determine the frequency of ANCA in patients
with active Wegener’s granulomatosis and to assess the influence of disease severity on test results.
METHODS:  Baseline serum samples from the 180 participants in a multicentric prospective trial were
tested for ANCA by indirect immunofluorescence, direct enzyme-linked immunosorbent assay (ELISA),
and capture ELISA. Disease activity was measured using the Birmingham Vasculitis Activity Score for
Wegener’s granulomatosis. All patients had active disease at enrollment. Patients were categorized as
having severe (n = 128) or limited (n = 52) Wegener’s granulomatosis.

RESULTS:  When all ANCA detection methods were combined, 166 patients (92%) were ANCA
positive, including 96% with severe disease and 83% with limited disease.

CONCLUSION:  ANCA are detectable in nearly all patients with active severe Wegener’s granulomatosis,
but approximately 1 of 5 patients with active limited disease are ANCA negative. Inmunofluorescence and
both direct and capture ELISAs are required for optimal detection, suggesting that ANCA are not
recognized equally well by all testing methods. © 2007 Elsevier Inc. All rights reserved.
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Testing for antineutrophilic cytoplasmic antibody (ANCA)
has become an essential part of the diagnostic evaluation of
patients with small-vessel vasculitis, particularly Wegener’s
granulomatosis and microscopic polyangiitis,'* yet the op-
timal means of applying these assays in the clinical setting
remains unclear. In addition,

whether ANCA are integral to the

rhage, and mononeuritis multiplex, all of which are
caused primarily by capillaritis). Limited disease did not
pose such threats (eg, nose and sinus inflammation, lung
nodules, or arthralgias/arthritis). Patients with severe dis-
ease were treated at enrollment with cyclophosphamide

and glucocorticoids, and those

with limited disease received

disease manifestations of Wegen-
er’s granulomatosis remains central
to the debate about both disease no-
menclature and the potential patho-
genicity of ANCA.?

The reported sensitivity of
ANCA for patients with Wegen-
er’s granulomatosis varies widely,
ranging from 50% to 95%."*
Many factors may contribute to

ANCA.

CLINICAL SIGNIFICANCE

e Almost all patients with active severe
Wegener's granulomatosis have ANCA.

e A combination of immunofluorescence,
direct ELISA, and capture ELISA is re-
quired to ensure optimal detection of

methotrexate and glucocorti-
coids.'"* Disease activity was
measured using the BVAS/WG,
a scoring system adapted specif-
ically for Wegener’s granuloma-
tosis and validated by the inves-
tigators before the trial.'
Baseline serum samples were
frozen and stored at —80°C.

this variation, including the dis-
ease extent, severity, and activity
at the time of sampling;’ the ANCA detection method used
(immunofluorescence, direct or capture enzyme-linked im-
munosorbent assay [ELISA]); and whether the testing is
done in a central specialized laboratory or with commercial
assays known to have a high degree of interassay
variability.®

Only a handful of large studies have evaluated ANCA
in cohorts of patients with active disease and different
degrees of disease activity. The largest study addressing
this issue precedes the availability of antigen-specific
ANCA detection methods.’ Therefore, the aims of this study
were to determine the frequency of ANCA in the largest cohort
of patients with active Wegener’s granulomatosis reported to
date and to investigate the impact of disease severity on ANCA
testing by using several validated assays under standardized
conditions.”*

METHODS

Patients and Serum Samples

Samples used in this study were obtained from the We-
gener’s Granulomatosis Etanercept Trial (WGET).'? The
protocol for WGET was approved by the institutional
review board at each participating center. Informed writ-
ten consent was obtained from all participants. Full de-
tails of the study design have been published elsewhere.'*
All patients met at least 2 of the 5 modified criteria of the
American College of Rheumatology for the classification
of Wegener’s granulomatosis'* and had active disease
within 28 days before enrollment, defined by a Birming-
ham Vasculitis Activity Score for Wegener’s granuloma-
tosis (BVAS/WG) of at least 3. For the purpose of as-
signing standard therapies, patients were classified as
having “severe” or “limited” Wegener’s granulomato-
sis.'*!5 Severe disease denoted a condition that threat-
ened the patient’s life or the function of a vital organ (eg,
rapidly progressive glomerulonephritis, alveolar hemor-

Antineutrophilic

Cytoplasmic Antibodies Detection Methods
Standard indirect immunofluorescence was performed us-
ing ethanol-fixed neutrophils as previously described.''
Samples were categorized as C-ANCA positive if the
characteristic centrally accentuated granular cytoplasmic
staining pattern was detectable and as P-ANCA positive
if there was a perinuclear or nuclear staining pattern.
Direct ELISAs for PR3-ANCA (ANCA against protein-
ase-3) and MPO-ANCA (ANCA against myeloperoxi-
dase) were performed with commercially available kits
(Scimedx, Corporation, Denville, NJ) according to the
manufacturer’s instructions. Two different capture
ELISAs developed and validated in our laboratory also
were used for PR3-ANCA detection: the mature-PR3 and
pro-PR3 capture ELISAs, and the recently described anti-
c-myc capture ELISA.%'0-12

Statistical Methods

All serum samples were tested at first thaw by all ANCA
detection methods. Patients were grouped by disease sever-
ity at baseline and by subsets based on whether their base-
line BVAS/WG score was in the upper or lower 50th per-
centile. Descriptive data were summarized as mean
(standard deviation), median (interquartile range), or per-
centages. The Fisher exact test was used to compare cate-
goric variables, with statistical significance taken at
the level of P less than .05. Statistical analyses were per-
formed using StatView 5.0 for Macintosh (SAS Institute,
Cary, NC).

RESULTS

A description of baseline characteristics of the 180 pa-
tients constituting the WGET cohort has been published
elsewhere.'” The mean (standard deviation) age was 47
(16) years, there were 108 (60%) men, and the majority



Finkielman et al

ANCA in Active Wegener's Granulomatosis

643.e11

Table 1
Stratified by Disease Severity

Antineutrophilic Cytoplasmic Antibodies Test Results in the 180 Wegener's Granulomatosis Etanercept Trial Participants

Severe WG

Limited WG

BVAS/WG Percentile

BVAS/WG Percentile

All Patients =50% >50% P All Patients =50% >50% P

N 128 59 69 52 35 17
BVAS/WG, median (IQR) 7 (5-10) 5 (4-6) 10 (8-12) 4 (3-5) 4 (3-4) 6 (5-8)
C-ANCA, n (%) 100 (78) 43 (73) 57 (83) .2041 36 (69) 24 (69) 12 (71) 1.0000
P-ANCA, n (%) 18 (14) 10 (17) 8 (12) .4493 6 (12) 4 (11) 2 (12) 1.0000
PR3 direct ELISA, n (%) 97 (76) 38 (64) 59 (86) .0070 36 (69) 22 (63) 14 (82) .2075
MPO direct ELISA, n (%) 7 (5) 2 (3) 5(7) L4504 2 (4) 1(3) 1 (6) 1.0000
Mature-PR3 capture ELISA, n (%) 100 (78) 41 (69) 59 (86) .0336 36 (69) 23 (66) 13 (76) .5316
Pro-PR3 capture ELISA, n (%) 90 (70) 37 (63) 53 (77) .1200 32 (62) 19 (54) 13 (76) .1432
Anti-c-myc capture ELISA, n (%) 108 (84) 45 (76) 63 (91) .0272 40 (77) 26 (74) 14 (82) .7286
All combined, n (%) 123 (96) 54 (92)* 69 (100) .0189 43 (83) 29 (83) 14 (82) 1.0000

ANCA = antineutrophilic cytoplasmic antibodies; BVAS/WG = Birmingham Vasculitis Activity Score for Wegener's Granulomatosis;

MPO = myeloperoxidase; PR3 = proteinase 3; ELISA = enzyme-linked immunosorbent assay; IQR = interquartile range; WG = Wegener's granulomatosis.
*Five patients with severe Wegener's granulomatosis yielded negative results in all of the ANCA tests.

(92%) were white. Eighty patients (44%) had newly di-
agnosed Wegener’s granulomatosis. The median (inter-
quartile range) time since the onset of symptoms was 17
(5-50) months and since diagnosis was 5 (1-36) months.
The median (interquartile range) BVAS/WG at entry was
6 (4-9).

At baseline, 160 patients (89%) were ANCA positive by
immunofluorescence (136 [76%] for C-ANCA and 24
[13%] for P-ANCA). A total of 133 patients (74%) had
PR3-ANCA detected by direct ELISA, and 9 patients (5%)
had MPO-ANCA. With the capture ELISAs, 136 patients
(76%) tested positive for PR3-ANCA reacting with mature-
PR3, and 122 patients (68%) tested positive for PR3-ANCA
reacting with pro-PR3. With the use of the anti-c-myc cap-
ture ELISA, 148 patients (82%) were found to have PR3-
ANCA. When all these tests were combined, 166 patients
(92%) had detectable ANCA.

Among the 180 patients, 128 (71%) had severe We-
gener’s granulomatosis and 52 (29%) had limited Wege-
ner’s granulomatosis. The results of all the ANCA detec-
tion methods are presented in Table 1. When all the tests
were combined, 96% and 83% of the patients with severe
and limited disease, respectively, were found to have
ANCA. All patients with severe disease in the upper 50th
percentile of the baseline BVAS/WG tested positive for
ANCA.

Five patients with severe disease in the lower 50th per-
centile had negative ANCA test results by all methods
applied. The clinical characteristics of these 5 patients are
summarized in Table 2. Three of these patients had clinical
features that are predominantly associated with necrotizing
granulomatous inflammation rather than capillaritis. The
other 2 patients had items of disease activity scored in the
BVAS/WG that are usually attributed to capillaritis. Both of

these patients had been treated with azathioprine for more
than 1 year before enrollment.

DISCUSSION

The results of this study indicate that when a multimo-
dality ANCA testing approach is used, nearly all patients
with active severe Wegener’s granulomatosis are ANCA
positive. In those with active limited disease, ANCA was
found in 83%. This study is unique in several respects.
First, the WGET cohort is the largest cohort of patients
with Wegener’s granulomatosis evaluated in a protocol-
ized fashion. Second, disease activity was recorded with
a standardized, validated instrument in all patients.'>'®
Third, all patients had active disease at baseline with a
BVAS/WG of at least 3. Fourth, the study samples were
subjected to only 1 freeze-thaw cycle and were analyzed
in batch form, minimizing any potential effect of the
serum handling and storage on the assay results. Finally,
all 3 principal ANCA detection methods were used: in-
direct immunofluorescence, direct ELISA, and capture
ELISA.

Our findings are of particular interest with respect to
the ongoing controversy about the pathogenic role of
ANCA in small-vessel vasculitis, including Wegener’s
granulomatosis.®'” There is substantial evidence from in
vitro and in vivo animal model studies supporting a
pathogenic role of ANCA. The proinflammatory effects
of human PR3- and MPO-ANCA are well documented,'’
and antibodies against MPO have been shown to cause
pauci-immune small-vessel vasculitis in rodents.'®'®
However, the most common argument against a patho-
genic role of ANCA is that a substantial proportion of
patients with active Wegener’s granulomatosis or other
forms of “ANCA-associated vasculitis” are actually
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ANCA negative.®> Our findings indicate that ANCA can
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