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The diagnostic utility of c^ANCA 
in Wegener's granulomatosis 

E G E N E R ' S G R A N U L O M A T O S I S is an uncom-
mon disease characterized by granulomas, 

necrosis, and systemic vasculitis. Although it 
has a predilection to involve the upper airway, 
kings, and kidneys, it can be a difficult disease to 
identify, as these clinical features may not all be 
present at the time of disease onset. 

The establishment of a correct and timely 
diagnosis is essential, as there exists the poten-
tial for morbidity and mortality from the dis-
ease, the treatment, or both. 

Historically, the diagnosis of Wegener's 
granulomatosis has been based on the presence 
of characteristic histologic findings in a com-
patible clinical setting. Unfortunately, not all 
tissue samples are diagnostic and biopsies can 
be associated with discomfort and risks. These 
realities have left clinicians searching for less 
invasive, less costly, and more definitive diag-
nostic tests for Wegener's granulomatosis. 

In 1982, a novel antibody was described 
which stained the cytoplasm of neutrophils.1 

Since then, indirect immunofluorescence 
has identified two main staining patterns of 
these antineutrophil cytoplasmic antibodies 
( A N C A ) : a cytoplasmic pattern ( c - A N C A ) 
and a perinuclear pattern ( p - A N C A ) . After 
investigation into their disease associations, 
c - A N C A has been found to be highly asso-
ciated with Wegener's granulomatosis.2-4 

Because of this association, the question 
has been raised: Can c - A N C A be used as a 
diagnostic test for Wegener's granulomatosis, 
in place of histologic examination? 

In this article, I argue that while a positive 
c - A N C A test may suggest the presence of 
Wegener's granulomatosis, in most cases it 
should not be used in place of a biopsy to diag-
nose this disease. 

ABSTRACT 

Anti-neutrophil cytoplasmic antibodies with a 
cytoplasmic staining pattern (c-ANCA) have been 
found to have a high degree of sensitivity and 
specificity for Wegener's granulomatosis. 
Nevertheless, despite the attraction of using this 
autoantibody as a diagnostic test, in almost all 
instances it should not be used in place of a 
biopsy to diagnose Wegener's granulomatosis. 

KEY POINTS 

Wegener's granulomatosis has a low pretest probabi l i ty in 
most clinical situations, as it is an uncommon disease in 
which, quite often, not all features are present a t the t ime 
of disease onset. 

The presence of histologic abnormal i t ies a long w i t h the 
characteristic clinical f indings is the standard means of 
d iagnosing Wegener's granulomatosis. However, a biopsy is 
not always diagnostic, and samples must be carefully 
examined for infection or other diseases w i t h a similar 
pathologic appearance. 

The diagnosis of Wegener's granulomatosis must be f i rmly 
established, as therapy is extremely toxic. 

The posttest probabi l i ty of disease is too low in most 
clinical situations to just i fy the use of c-ANCA alone as a 
means of diagnosing Wegener's granulomatosis. 
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Most seek 
medical 
attention for 
upper and 
lower airway 
symptoms 

T h e reasons for this are addressed by 
reviewing some key points about Wegener's 
granulomatosis, A N C A , and the parameters 
used to assess the utility of a diagnostic tool. 

• THE CLINICAL PICTURE 

Wegener's granulomatosis is uncommon, 
affecting about 3 in 100,000 persons. It is a 
multisystem disease but most frequently affects 
the upper airways, lungs, and kidneys.5 

Although signs and symptoms of upper respi-
ratory, pulmonary, and renal involvement usu-
ally surface at some point during the course of 
the disease, they may not all be present at the 
onset. In particular, glomerulonephritis, 
which occurs in about 80% of patients during 
the disease course, is present in only about 
20% of patients at initial presentation.5 

The broad d i f f e ren t i a l d iagnos is 
T h e differential diagnosis of Wegener's granu-
lomatosis is based on the spectrum of symp-
toms and signs of organ involvement. T h e 
presence of glomerulonephritis helps narrow 
the differential diagnosis,6 but as noted above, 
it is uncommon at the time of presentation. 
Most patients first seek medical attention for 
symptoms related to the upper airways, lower 
airways, or both. In such cases, the differential 
diagnosis can be very broad, encompassing 
infections and neoplasms.7 

Treatment is e f fec t i ve bu t h igh ly tox i c 
Before treatment was available, patients with 
Wegener's granulomatosis had an extremely 
poor prognosis, with a mean survival of 5 
months and a 2-year mortality rate of 93%.8 

T h e introduction of therapy with glucocorti-
coids and cyclophosphamide was a significant 
advancement, which brought about marked 
improvement in 9 1 % of patients and complete 
remission in 7 5 % of patients.5 

Despite its success, this regimen is highly 
toxic. Side effects include bone marrow sup-
pression, bladder injury, sterility, and the 
induction of leukemia, lymphoma, and transi-
tional cell carcinoma of the bladder.5 '9 

Furthermore, as this regimen is immunosup-
pressive, administering it to a patient with an 
underlying infection could be life-threatening. 
For this reason, it is critical not only to estab-

lish the diagnosis of Wegener's granulomato-
sis, but also to rule out infection before initi-
ating therapy. 

M ROLE OF BIOPSY IN THE DIAGNOSIS 

Pathologic abnormalities in a clinically com-
patible setting are the standard means of diag-
nosing Wegener's granulomatosis. Biopsy sam-
pling, in addition to supporting the diagnosis 
of Wegener's granulomatosis, serves to rule out 
other diseases. Infection, in particular, may 
resemble Wegener's granulomatosis clinically 
and histologically and so should be sought out 
by performing special stains and cultures on all 
biopsy tissue. 

Vasculitis, necrosis, and granulomas are 
the cardinal histologic characteristics of 
Wegener's granulomatosis.5 Unfortunately, 
these features are often patchy in distribution, 
so not all biopsies are diagnostic. T h e likeli-
hood of obtaining a positive finding is influ-
enced by the site chosen for sampling and the 
amount of tissue obtained.5 

U p p e r airway biopsies are attractive as 
they are a less invasive option, but they demon-
strate the combination of vasculitis and granu-
lomas in only 2 1 % of cases; and necrosis, vas-
culitis, and granulomas are seen in only 16% of 
samples.10 T h e yield varies according to loca-
tion: diagnostically useful biopsies are most 
commonly obtained from the paranasal sinuses 
(55%), nasal mucosa (20%), and larynx (18%). 

Rena l biopsies rarely demonstrate either 
granulomas or vasculitis outside of the 
glomerulus. However, they can rule out other 
causes of renal disease and confirm the 
glomerular lesion of Wegener's granulomato-
sis, which is typically a segmental, necrotizing, 
pauci-immune glomerulonephritis.5-11-13 

O p e n lung biopsy sampling of the pul-
monary parenchyma has the highest positive 
yield: granulomas and vasculitis or vasculitis, 
necrosis, and granulomas are found in 9 1 % of 
s p e c i m e n s . T r a n s b r o n c h i a l biopsy of lung 
tissue has a disappointingly low yield, with 
diagnostic findings present in only 7 % of spec-
imens.5 

T h e decision about where to perform the 
biopsy is based on multiple individual factors, 
including the severity of the patient's illness, 
the organs affected, and concurrent medical 
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factors. For example, in a hospitalized patient 
who has significant pulmonary disease, open-
lung biopsy should be considered preferentially 
even in the setting of upper airway involve-
ment, as it has a higher likelihood of determin-
ing the diagnosis and may expedite appropriate 
treatment. In contrast, biopsy of an upper air-
way lesion may be considered first in a stable 
outpatient with upper and lower airway disease, 
as it is less invasive and may demonstrate the 
necessary histological changes. 

• AN OVERVIEW OFANCA 

Methods of tes t ing 
Indirect immunofluorescence of ethanol-fixed 
human granulocytes is the most common 
method used to detect A N C A . More recently, 
solid-phase immunoassay—in which the tar-
get antigen itself is the substrate—has been 
used. T h e major antigen corresponding to c-
A N C A is proteinase-3, a serine protease 
found in the azurophilic granules of neu-
trophils.15 In vasculitis, p - A N C A is most 
often directed against myeloperoxidase, 
although a number of other target antigens are 
also associated with this staining pattern.16 

The p rob lem of tes t ing var iab i l i ty 
Since the description of its utility in the vas-
culitides, A N C A testing has become available 
through many laboratories. A l t h o u g h the 
quality and consistency of these tests have sig-
nificantly improved, the results obtained by 
different laboratories can still vary.17 W h e n 
ordering these studies, the clinician should 
insist that the samples be processed in a labo-
ratory that has had substantial experience in 
testing for A N C A . Even in the hands of 
skilled personnel, testing by immunofluores-
cence is fairly subjective and is less repro-
ducible and less specific for vasculitis than 
solid-phase antigen-specific assays. To ensure 
optimal assessment, some investigators recom-
mend that both immunofluorescence and 
solid-phase testing be performed.18 

Posit ive ANCA in other diseases 
Positive c - A N C A tests have been reported in 
a number of disorders that are often in the dif-
ferential diagnosis of Wegener's granulomato-
sis, including lymphoma and other malignant 

diseases, connective tissue diseases, and infec-
tious diseases such as tuberculosis and human 
immunodeficiency virus infection.3 '4 '19-21 A s 
these are conditions that could worsen with 
immunosuppressive therapy, concern must 
immediately be raised about using c - A N C A 
as a sole means of diagnosis in most instances. 

• ANCA AS A DIAGNOSTIC TOOL 

Probabi l i ty and Bayes' t heo rem 
Although a review of probability theory in the 
evaluation of diagnostic tests is beyond the 
scope of this article, the utility of A N C A can-
not be assessed without understanding some 
key concepts. In the absence of a perfect 
means of diagnosis, clinicians have long had 
to make decisions based on the likelihood 
that an individual patient has a particular dis-
ease. T h e utility of a diagnostic test can be 
assessed in a number of ways.2 2"2 4 O n e 
approach employs Bayes' theorem, which pro-
vides a means of calculating the posttest prob-
ability of disease if the pretest probability, sen-
sitivity, and specificity are known ( T A B L E 1 ) . 

These terms are best illustrated by discussing 
their application to A N C A . 

Sensit iv i ty and speci f ic i ty 
T h e sensitivity of a test refers to the propor-
tion of patients with disease whose test results 
are positive, while specificity refers to the pro-
portion of patients who do not have disease 
and whose test results are negative. 

Several early studies of selected patients 
with confirmed Wegener's granulomatosis 
found the sensitivity and specificity of a posi-
tive c - A N C A test to exceed 9 0 % . 2 5 , 2 6 

Subsequent studies on larger groups of unse-
lected patients have revealed a broader range 
of results, with sensitivity ranging from 3 4 % 
to 9 2 % and specificity from 88% to 
100%. 1 3 , 2 1 , 2 7 , 2 8 Patients with diseases clinical-
ly similar to Wegener's granulomatosis have 
not been studied in substantial numbers, 
although one report in patients with upper or 
lower respiratory tract symptoms found the 
sensitivity of A N C A to be 65% and the speci-
ficity 77%. 2 1 

Other factors that may influence studies 
on sensitivity and specificity include the sam-
ple size, patient selection, disease definition, 

Rule out 
infection 
before 
starting 
immuno-
suppressive 
therapy 
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T A B L E 1 

Pretest and posttest probability when a diagnosis 
of Wegener's granulomatosis is considered 
SITES OF DISEASE PRETEST 

PROBABILITY 
(p[D)) 

POSTTEST PROBABILITY 
FOR A POSITIVE C-ANCA * 
WHERE THE TEST HAS 

SENSITIVITY=75% SENSITIVITY=95% 
SPECIFICITY=90% SPECIFICITY=95% 

TREATMENT IF 
WEGENER'S GRANULOMATOSIS 
IS DIAGNOSED 

None 0.003% < 1 % < 1 % None 
Sinus* 1 % 7% 16% Local care and 

possibly glucocorticoids 
Sinus and 10% 45% 68% Glucocorticoids and 

pulmonary* cytotoxic agent 
Sinus and 30% 76% 89% Glucocorticoids and 

glomerulonephrit is^ cytotoxic agent 
Sinus, 85% 98% 99% Glucocorticoids and 

pulmonary, and cytotoxic agent 
glomerulonephrit is 

"Posttest probability of disease after obtaining a positive test result as calculated from Bayes' theorem: p[D] x sensitivity 
{p[D] x sensitivity) + {(1- p|D)) x (1-specificity)} 

f Radiographic evidence of mucosal thickening involving one or more sinuses ' Radiographic presence of pulmonary Infiltrates or nodules, or both 
S Urinalysis demonstrating microscopic hematuria and red blood cell casts 

The posttest 
probability of 
disease must 
be high if 
toxic therapy 
is planned 

and level of disease activity. Overall, patients 
with active Wegener's granulomatosis have 
been found to have higher c - A N C A levels 
compared with patients with inactive dis-
ease.2.25'26 However, this varies in individual 
patients and should not be used for therapeu-
tic decision-making or as a sole means of 
determining disease activity.29 

A meta-analysis published in 1995 exam-
ined the reported studies of c - A N C A sensitiv-
ity and specificity using a rigorous, standard-
ized article selection process.27 The pooled 
sensitivity of c - A N C A was 66% (95% confi-
dence interval 57% to 74%), and the pooled 
specificity was 98%. From a review of four arti-
cles that provided data on disease activity, the 
pooled sensitivity of c - A N C A with active dis-
ease was 9 1 % (95% confidence interval 87% 
to 95%), and the pooled specificity was 99%. 
For inactive disease, the pooled sensitivity and 
specificity were 63% and 99.5%, respectively. 

S Posttest p robab i l i t y of disease 

Although its sensitivity and specificity may be 
high, the usefulness of c - A N C A as a diagnos-

tic test is best assessed by examining how a 
positive test influences the posttest probabili-
ty of disease. 

Posttest probability of disease can be 
thought of as the probability that a patient has 
Wegener's granulomatosis, given that the c-
A N C A test is positive.22"24 T h e calculation of 
posttest probability of disease is based not only 
on sensitivity and specificity, but also on pretest 
probability, which is the probability that the 
patient has Wegener's granulomatosis prior to 
A N C A testing (TABLE 1 ) . The pretest probabili-
ty varies and is estimated using published infor-
mation, personal experience, and characteris-
tics of the individual patient.23-24 As the pretest 
probability goes down, so does the posttest 
probability of disease and, thus, the likelihood 
that a positive test for c - A N C A indicates the 
presence of Wegener's granulomatosis (FIGURE 1 ) . 

This is a critical point, as Wegener's granulo-
matosis is uncommon in most clinical settings, 
and thus in most situations the pretest proba-
bility of the disease will be low. 

TABLE 1 illustrates how the pretest probabil-
ity affects posttest probability in different clin-
ical situations where Wegener's granulomato-
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sis is included in the differential diagnosis. A s 
discussed previously, many factors influence 
the estimation of pretest probability, and the 
values used in these examples should not be 
taken as exact figures. 

What is an acceptable 
post test probabi l i ty of disease? 
T h e decision about what level of posttest 
probability of disease is acceptable should take 
into account the impact the diagnosis would 
have and the risks if the diagnosis is incorrect. 
For example, a lower posttest probability of 
disease is often acceptable in deciding to treat 
a probable minor infection with an antibiotic. 
In contrast, a posttest probability of anything 
less than 100% is unsatisfactory when render-
ing a diagnosis of cancer and proceeding with 
therapy that has significant side effects. 

In the case of Wegener's granulomatosis, 
the issues to be considered include: 

• T h e risk of using toxic medications 
where they are not needed. 

• N o t treating the correct diagnosis. 
• T h e potential physical, emotional, 

and economic effects that a diagnosis of 
Wegener's granulomatosis would have on the 
patient's life. 

Because a diagnosis of Wegener's granulo-
matosis has such serious implications, a posi-
tive c - A N C A should be considered accept-
able for making a diagnosis only if its posttest 
probability of disease is higher than the likeli-
hood of obtaining a diagnosis by biopsy. 

Can c-ANCA ever be used for diagnosis? 
A s seen in TABLE 1, for a patient with sinus, 
lung, and renal disease, the posttest probabili-
ty of disease with a positive c - A N C A test is 
equal to or greater than that of biopsy, sug-
gesting that a biopsy may not be indicated in 
this situation. Even so, the decision not to 
obtain a biopsy must be made very cautiously. 
T h e definition of "sinus, lung, and renal dis-
ease" is critical to the interpretation of 
posttest probability of disease. Specifically, 
such a patient must have: 

• N o other risk factors for infection in 
the medical history. 

• Objective evidence of sinus disease, 
with sinus mucosal thickening detected by 
computed tomography. 

F I G U R E 1 

The effect of pretest 
probability on the posttest 
probability of a diagnostic test 

Results f o r a tes t w i t h sens i t i v i t y = 9 5 % 
1 qq a n d spec i f i c i ty = 9 5 % 

Results f o r a tes t w i t h sens i t i v i t y = 7 5 % 
a n d spec i f i c i ty = 8 5 % 

J I I I I I I I I I 
0.2 0.4 0.6 0.8 1.00 

Pre tes t p r o b a b i l i t y o f d i sease 

ADAPTED WITH PERMISSION FROM: SACKETT DL " 

• Glomerulonephritis, defined as an 
active urine sediment with red cell casts. 

• Pulmonary abnormalities, evaluated by 
bronchoscopy, with bronchoalveolar lavage 
performed to rule out infection. 

• Testing for antiglomerular basement 
membrane antibodies, if pulmonary hemor-
rhage is present. These antibodies have been 
found to coincide with A N C A in a small 
number of patients.6 

If all of the above conditions are met, 
which occurs in a very small number of 
patients, then it is feasible that a positive c-
A N C A may be diagnostic of Wegener's gran-
ulomatosis in the absence of biopsy. 

Ut i l i ty of a negat ive ANCA 
If one uses the lower reported levels of sen-
sitivity, then having a negative c - A N C A 
test would not greatly decrease the posttest 
probability of disease from pretest estimates. 
More important, however, given the nature 
of Wegener's granulomatosis, a negative c-
A N C A should almost never be used as a 
basis for el iminating Wegener's granulo-
matosis from diagnostic considerat ion. 
Untreated , Wegener's granulomatosis is 
potentially life-threatening. Therefore, in a 
patient in whom the pretest probability of 

Wegener's 
granulomatosis 
most often 
affects the 
upper airways, 
lungs, and 
kidneys 
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A negative 
c-ANCAtest 
does not rule 
out Wegener's 
granulomatosis 

disease is felt to be moderate to high on a 
c l inical basis, a negat ive c - A N C A test 
should never be used to rule out disease, as 
failure to make the diagnosis can profoundly 
affect patient outcome. 

• CONCLUSIONS 

T h e discovery of A N C A has raised many 
questions about our approach to Wegener's 
granulomatosis, among them the necessity of 
obtaining a histologic diagnosis. W h e n eval-
uating a patient with suspected Wegener's 
granulomatosis, not only must the presence 
of the disease be confidently ascertained, but 
other diseases such as infection must be 
ruled out, because therapy for Wegener's 
granulomatosis can be extremely toxic . 
A l t h o u g h c - A N C A has been found to have 
a h igh sensitivity and specif icity for 
Wegener's granulomatosis, it often carries an 
unacceptably low posttest probability of dis-
ease because of the low pretest probability of 
Wegener's granulomatosis in most clinical 
situations. Therefore, while a positive c-
A N C A test may be useful to suggest the 
presence of Wegener's granulomatosis, in 
most cases it should not be used in place of a 
biopsy to diagnose this disease. 
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