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OBJECTIVE: To evaluate the diagnostic accuracy of perinuclear
antineutrophil cytoplasmic autoantibodies (pANCAs) and anti-
Saccharomyces cerevisiae antibodies (ASCAs), as single agents and in
combination, for the diagnosis of Crohn’s disease (CD) and ulcera-
tive colitis (UC), including in cases of indeterminate colitis (IC).
METHODS: The sera from a total of 98 patients were studied:
77 with CD, 16 with UC and five with IC. The medical records of
these patients were reviewed for disease diagnosis, demographic data,
and patient symptoms and medications. ELISAs were utilized to
detect the presence of ASCAs and deoxyribonuclease-sensitive
pANCAs, and these results were then compared with the patients’
clinical data.
RESULTS: For UC, a positive pANCA test alone provided a sensi-
tivity of 50% and a specificity of 82%. For CD, a positive ASCA test
alone provided a sensitivity of 40% and a specificity of 100%. A com-
bination of pANCA-positive and ASCA-negative results showed a
sensitivity of 50% and specificity of 90% for the diagnosis of UC.
Similarly, the combination of ASCA-positive and pANCA-negative
results provided a sensitivity and specificity of 32% and 100% for the
diagnosis of CD, respectively. Interestingly, 80% of IC patients
showed serology results consistent with UC.
CONCLUSIONS: Although this combination of serological mark-
ers provides a diagnostic tool with generally high specificities, the low
sensitivities of these serological markers, most notably in terms of
CD, preclude the possibility that they can replace the tools currently
used for inflammatory bowel disease diagnosis and management. It is
possible, however, that these serological markers may prove benefi-
cial in the management of IC.
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Anticorps cytoplasmiques antineutrophiles
périnucléaires et anticorps anti-Saccharomyces

cerevisiæ comme marqueurs sérologiques, non
spécifiques dans l’identification de la maladie
de Crohn et de la colite ulcéreuse

OBJECTIF : Évaluer la précision diagnostique des anticorps cytoplas-
miques antineutrophiles périnucléaires (ou pANCA, pour perinuclear
antineutrophil cytoplasmic autoantibodies) et des anticorps anti-
Saccharomyces cerevisiæ (ou ASCA, pour anti-Saccharomyces cerevisiæ

antibodies) à titre de techniques utilisées seules ou en concomitance pour
le diagnostic de la maladie de Crohn (MC) et de la colite ulcéreuse (CU),
y compris dans les cas de colite indéterminée (CI).
MÉTHODES : Des échantillons sériques de 98 patients en tout ont été
analysés : 77 porteurs de MC, 16, de CU et 5, de CI. Les dossiers médicaux
de ces patients ont été passés en revue pour ce qui était de leurs diagnos-
tics, données démographiques, symptômes et pharmacothérapies. La
méthode ELISA a été utilisée pour déceler la présence des ASCA et des
pANCA sensibles à la désoxyribonucléase et ces résultats ont ensuite été
comparés aux données cliniques des patients.
RÉSULTATS : Pour la CU, un test pANCA-positif seul s’est accompa-
gné d’une sensibilité de 50 % et d’une spécificité de 82 %. Pour la MC, un
test ASCA-positif seul a donné lieu à une sensibilité de 40 % et à une spé-
cificité de 100 %. En associant les résultats pANCA-positifs et ASCA-
négatifs, on a obtenu une sensibilité de 50 % et une spécificité de 90 %
pour le diagnostic de la CU. De même, en alliant les résultats ASCA-
positifs et pANCA-négatifs, on a obtenu une sensibilité et une spécificité
de 32 % et de 100 %, respectivement, pour le diagnostic de MC. Fait à
noter, 80 % des patients atteints de CI ont obtenu des résultats
sérologiques concordant avec une CU.
CONCLUSIONS : Bien que cette association de marqueurs sérologiques
constitue un outil diagnostique généralement doté de spécificités élevées,
leurs faibles sensibilités, plus précisément vis-à-vis de la MC, les
empêchent de remplacer les outils actuellement utilisés pour le diagnostic
et la prise en charge des maladies inflammatoires de l’intestin. Il est possi-
ble, par contre, que ces marqueurs sérologiques se révèlent bénéfiques
pour la prise en charge de la CI.

Inflammatory bowel disease (IBD) is an umbrella term usually
used to cover two idiopathic diseases: Crohn’s disease (CD)

and ulcerative colitis (UC). Although UC is more typically a
mucosal inflammation of the large intestine (with extension
to the rectum) and CD is typically a patchy transmural

inflammation affecting any part of the intestinal tract, the
two diseases often display overlapping symptoms and clinical
presentations.

The current standard diagnostic process for IBD involves a
combination of a thorough history, a complete physical
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examination, and a multitude of physiological investigations,
including endoscopy, histology of any endoscopically obtained
tissue specimens and diagnostic radiography. In the past several
years, however, much attention has been paid to the possible
clinical significance of serum markers, which may be useful in
the diagnosis and management of IBD, most notably perinu-
clear antineutrophil cytoplasmic autoantibodies (pANCAs)
and anti-Saccharomyces cerevisiae antibodies (ASCAs).

Since 1990, we have seen the emergence of studies on
pANCAs and their association with UC. Most literature
reports that between 60% and 80% of adults and children with
UC test positive for serum pANCAs (1,2). The pANCA is an
autoantibody made by the lamina propria and mesenteric node
lymphocytes, and although its exact epitope remains
unknown, its antigen is suspected to be located on the inner
side of the nuclear periphery and to be deoxyribonuclease-
sensitive (2).

Since 1988, ASCAs have also been gaining recognition in
terms of their association with CD. An antibody that targets
the phosphopeptidomannan part of the cell wall of S cerevisiae
(ie, Baker’s yeast), ASCAs have consistently been found in
50% to 80% of CD patients (3).

Because the number of studies evaluating these serological
markers is limited, especially those studies that consider these
markers’ combined applicability, we evaluated their precision as
diagnostic tools for subsets of our IBD patient population.
Specifically, we researched the sensitivity, specificity, positive
predictive value (PPV) and negative predictive value (NPV) of
pANCAs and ASCAs, used alone and in combination, for the
diagnosis of both CD and UC.

PATIENTS AND METHODS
Patient population
A total of 98 patients enrolled in the present study between
December 2004 and May 2005. Serum samples were collected
from all participants. No specific inclusion or exclusion criteria
were used in the identification of prospective participants.
After each patient’s serum was tested, all medical records of
that patient were reviewed for data regarding the final disease
diagnosis, basic demographic data, and patient symptoms and
medications. In all cases, disease diagnosis was confirmed using
endoscopic and histological criteria. 

ASCAs
The ASCA kits were obtained from Euroimmun AG,
Germany. The traditional indirect immunofluorescent assay
method, in which slides with biochips of S cerevisiae are incu-
bated with either a 1:100 or 1:1000 dilution of patient serum
for 30 min at room temperature, was followed. Different serum
dilutions were used to correspond with either immunoglobulin

(Ig) A-specific or IgG-specific fluorescein conjugates, as per kit
directions. After a phosphate-buffered saline (PBS) wash was
used to remove excess serum, the specific IgA or IgG conju-
gates were placed in appropriate wells and further incubated
for 30 min at room temperature. After an additional wash with
PBS, the slides were covered with a slip and read on a fluores-
cent microscope that detected whether the antibodies (which
had been fluorescently labelled) were present. A positive reac-
tion for either IgA or IgG was indicated by apple-green fluo-
rescent staining of the fungi in question. 

pANCAs
pANCA testing was performed on lab-prepared, ethanol-fixed
neutrophil slides. Slides were prepared as per the protocol from
the First International Workshop on ANCA (1988). Patient
serum was diluted to a 1:20 concentration, then placed on cell
spots and incubated for 20 min at room temperature. After a PBS
wash and IgG-specific fluorescein, goat antihuman conjugate
was placed on the spot and the whole sample was incubated at
room temperature for an additional 20 min. Slides were again
covered with a slip and read on a fluorescent microscope, at
which time the ANCA pattern was determined. The pattern of
specific interest for correlation with the ASCA pattern was the
pANCA, which exhibits fluorescence on the periphery of the
nucleus, usually with no fluorescence in the cytoplasm.

Statistical analysis
The sensitivity, specificity, PPV and NPV were calculated for
pANCA, ASCA and their combination for each diagnostic
category.

RESULTS
Of the 98 patients included in the present study, 77 had CD,
16 had UC and five had indeterminate colitis (IC). The results
of the study as they relate to these specific disease groups are
summarized in Tables 1 and 2, as well as in Figure 1. 

For the UC group, the pANCA test was found to be posi-
tive in eight of the 16 known UC patients. Thus, the pANCA
test had a sensitivity and specificity of 50% and 82%, respec-
tively. In other words, the pANCA test, when used on its own,
had a PPV of 36% and a NPV of 89% for UC.

Of the patients with CD (n=77), 31 were ASCA-positive
(+) and 46 were ASCA-negative (–). Of the 31 CD patients
who were ASCA+, 13 expressed both IgA and IgG,
16 expressed only IgA and two expressed only IgG. Therefore,
when examined on its own, the ASCA test for CD had a sen-
sitivity and specificity of 40% and 100%, respectively, provid-
ing a PPV of 100% and a NPV of 26%. Remarkably, none of
the UC patients tested positive for ASCA IgA or ASCA IgG.
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TABLE 1
Test results for determining ulcerative colitis in 
93 inflammatory bowel disease patients

Crohn’s Ulcerative
disease colitis

Test result (n=77), n (n=16), n Sensitivity Specificity PPV NPV

pANCA+ 14 8 0.50 0.82 0.36 0.89

pANCA+ and ASCA– 8 8 0.50 0.90 0.50 0.90

ASCA– Anti-Saccharomyces cerevisiae antibody-negative; NPV Negative
predictive value; pANCA+ Perinuclear antineutrophil cytoplasmic autoantibody-
positive; PPV Positive predictive value

TABLE 2
Test results for determining Crohn’s disease in 
93 inflammatory bowel disease patients

Crohn’s Ulcerative
disease colitis

Test result (n=77), n (n=16), n Sensitivity Specificity PPV NPV

ASCA+ 31 0 0.40 1.00 1.00 0.26

pANCA– and ASCA+ 25 0 0.32 1.00 1.00 0.24

ASCA+ Anti-Saccharomyces cerevisiae antibody-positive; NPV Negative pre-
dictive value; pANCA– Perinuclear antineutrophil cytoplasmic autoantibody-
negative; PPV Positive predictive value
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When the data from both assays were combined to show UC
patients who were pANCA+ and ASCA–, the specificity and
sensitivity were largely unchanged at 50% and 90%, respec-
tively. The PPV improved slightly at 50%, with a NPV of 90%.

The combination of being pANCA– and ASCA+ for CD
showed a slightly lower sensitivity of 32%, although the test
also held a perfect specificity of 100%. All results regarding the
changes in PPV and NPV are shown in Table 2.

Of the five IC patients, four (80%) were pANCA+ (serol-
ogy consistent with UC). The fifth patient did not test positive
for either pANCA or ASCA IgA or IgG.

DISCUSSION
The fact that pANCA and ASCA antibodies are associated
with UC and CD, respectively, has been well proven in the lit-
erature to date. The question that remains is whether this asso-
ciation is strong enough for these serological markers to be used
as primary diagnostic tools for the different subtypes of IBD.

Our results indicate that, for the diagnosis of UC, the
pANCA+ and ASCA– combination is more accurate than the
pANCA test results alone, because the combination test has a
50% sensitivity and 90% specificity, with a PPV of 50%. These
results are similar to those seen in the literature to date, in
which ANCA+ titres have been seen in approximately 80% of
UC patients (4). In fact, our results are virtually identical to
those of Linskens et al (2), who found a sensitivity and speci-
ficity for the pANCA+ and ASCA– combination of 51% and
94%, respectively.

In contrast to the more accurate results seen with the com-
bination test for the diagnosis of UC, CD identification results
did not improve significantly with the combination of tests. In
fact, for the pANCA– and ASCA+ combination, the sensitiv-
ity decreased in comparison to the ASCA+ test, and the speci-
ficity and PPV remained unchanged at 100%. Our results
contrast with those found in the literature to date, which show
serum ASCA expressed in up to 70% of CD patients (1). In
fact, the majority of the literature to date gives a sensitivity of
44% to 57% and a PPV between 75% and 92% for the combi-
nation test for CD (5).

In general, our results follow the same trends of low sensi-
tivity and high specificity describing these serological markers
that have predominated in the literature. In fact, our results
are very similar to a recently published meta-analysis that
examined the sensitivity and specificity of pANCA and
ASCA serology in IBD (6). Where our results deviated from
the available literature, however, is in the exceptionally high
PPV seen with both the ASCA+ test, as well as with the com-
bination pANCA– and ASCA+ test for CD. However, the
PPV of these tests is often increased when a study’s partici-
pants are taken exclusively from an IBD program. In these
cases, the referring physician’s clinical expertise acts as an
effective screening mechanism, and therefore, the subject
pool has a reliably high prevalence of IBD (4).

In comparing our results with those in the literature to date,
we also need to note that result variability often stems from the
use of different cut-off values for a positive titre, differences in
the types of assays being used and differences in the types of
patients were selected for the study. For example, Zholudev et
al (4) found that CD patients with ileal or ileocecal involve-
ment were more likely to have an ASCA+ test. Therefore, a
study with a higher number of patients with this CD pheno-
type is likely to show inflated ASCA+ test results (4).

One should also consider that there are several types of
pANCA tests. A pANCA+ test typically reflects antibodies to
myeloperoxidase and is seen in association with vasculitis and
some autoimmune-type disorders. Nevertheless, other targets
can also provide a positive test result with the usual ethanol
fixed slides. The pANCA in UC is ‘atypical’ and is directed
against an as yet uncharacterized antigen. It can be distin-
guished with formalin fixed slides or by using a specific anti-
myeloperoxidase ELISA.

Clinical relevance for these serological markers may lie in
their ability to clarify diagnosis and guide disease management
for the subset of IBD patients with IC. According to Linskens
et al (2), in approximately 10% of cases with colonic involve-
ment, an exact diagnosis of the subtype of IBD cannot be
made. In our study, four of five of these patients (80%) had
serology consistent with UC, suggesting that these patients
may benefit from an UC-like management plan. In fact, our
results are identical to those of both Gupta et al (3) and Olives
et al (7), who separately reported that four of every five of their
IC patients showed serology consistent with UC.

Most studies comment that the applicability of serological
markers for adult populations is far less promising than for the
pediatric population because of a complicating factor unique to
adults. Reumaux et al (5) further explained this by noting that
because the pANCA has recently been observed to be positive
in the case of other forms of colitis, as well as in autoimmune
hepatitis, it is not useful as a routine screening tool for the
adult IBD population. Other studies, such as that by Nakamura
et al (1), have demonstrated that the pANCA associated with
UC is, in fact, specific to epitopes within the nucleus, whereas
the majority of primary sclerosing cholangitis and autoimmune
hepatitis patients show pANCA patterns for cytoplasmic con-
stituents only. Specific applicability remains a controversial
point of discussion in the growing debate over the use of sero-
logical markers for IBD diagnosis and management.

CONCLUSIONS
The low sensitivity and high specificity pattern seen in our
study suggest that there may be limitations to the applicabil-
ity of pANCAs and ASCAs for the diagnosis and manage-
ment of IBD patients. Although our results indicate a
statistically more significant PPV for CD than for UC, we
suggest that, in both cases, these serological markers may be
better used as adjuncts to the clinical workup than as primary

pANCAs and ASCAs are not sensitive for IBD
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Figure 1) The calculated positive predictive value (PPV) and negative
predictive value (NPV) for the serological markers and their combina-
tions. ASCA Anti-Saccharomyces cerevisiae antineutrophil cyto-
plasmic autoantibody; pANCA Perinuclear antineutrophil cytoplasmic
autoantibody; – Negative; + Positive
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diagnostic tools. Whether these serological markers may be
more useful in family or population screening needs to be
addressed with prospective studies. Indeed as the study of these
serological markers continues, it is possible that they will prove
useful in predicting disease patterns rather than definitively
identifying disease itself.
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