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Summary
Traditionally anti-neutrophil cytoplasmic antibodies
(ANCA) are used to subtype patients with inflammatory
bowel disease (IBD) and to predict primary sclerosing
cholangitis (PSC). The clinical utility of this testing in the
Australian context is not known. Our retrospective, cross-
sectional study looked at the results of ANCA testing
performed during routine clinical review and aimed to
retrospectively review (1) the distribution of different
ANCA subtypes for IBD patients, (2) the temporal change
of ANCA status, and (3) the predictive value of ANCA
for PSC. Sixty-four IBD patients attending our hospital
gastroenterology clinic between 2012 and 2016 had at
least one ANCA test requested. Surprisingly, >80% of the
IBD patients in our cohort who underwent ANCA testing
had a positive ANCA result and a significant proportion
had positive PR3 antibodies. However, no specific ANCA
pattern predicted a specific IBD subtype or clinical
course. Pairing ANCA and anti-Saccharomyces cerevi-
siae (ASCA) did not add value in subtyping IBD for these
patients. Our study suggests that there is little value in
ordering an ANCA for patients with IBD.
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INTRODUCTION
Anti-neutrophil cytoplasmic antibodies (ANCA) were
initially discovered as a useful marker for systemic vascu-
litides such as granulomatous with polyangiitis (GPA) or
microscopic polyangiitis (MPA) in the 1980s.1,2 In these
diseases, the primary antigens that are recognised are pro-
teinase 3 (PR3) and myeloperoxidase (MPO).3 The Interna-
tional Consensus Statement on Testing and Reporting of
ANCA published in 1999 recommended that indirect
immunofluorescence (IIF) be performed on all ANCA re-
quests, with further testing for those with typical or atypical
fluorescent patterns with enzyme-linked immunosorbent
assays (ELISAs) that detect PR3 or MPO antibodies.3

In the 1990s it was noted that a significant proportion of
patients with inflammatory bowel disease (IBD) had positive
ANCA on IIF. This was more prevalent in patients with ul-
cerative colitis (UC) than patients with Crohn’s disease (CD)
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as reviewed by Bossuyt.4 Furthermore, anti-Saccharomyces
cerevisiae (ASCA) was found to be highly specific for CD.5,6

This led to the conventional teaching that paired ANCA and
ASCA might be helpful in subtyping UC from CD.4,7 As a
significant proportion of patients with both inflammatory
bowel disease and primary sclerosing cholangitis (PSC) are
ANCA positive, ANCA status had been said to be of pre-
dictive value for PSC.6,8 As can be seen from Table 1, the
prevalence of ANCA and MPO/PR3 in primary studies in
inflammatory bowel disease varies significantly across
different studies (also reviewed in Bossuyt).4 This may be
secondary to differences in study population age, ethnicity,
inter-assay and inter-laboratory differences. Furthermore, the
distinction between atypical and typical perinuclear ANCA
(p-ANCA) was not routinely made until the 2000s.9 As a
result, studies in the 1990s reported p-ANCA as the dominant
ANCA pattern in IBD patients with ulcerative colitis,
whereas studies in the 2000s identified atypical p-ANCA as
the dominant ANCA pattern in these patients.4,8,10–12

While it is generally acknowledged that patients with IBD
may have a positive ANCA by immunofluorescence, a sig-
nificant number have also been found to be MPO and PR3
positive (Table 1); however, little is known about the sig-
nificance of these observations. Do these patients have a
concurrent vasculitis or do they have a different disease
course for their IBD from those who are MPO and PR3
negative? As the association between IBD and MPO and PR3
positivity has not been reviewed from the Australian context,
the aim of our study was to look at the characteristics of
patients with both IBD and a positive ANCA, in particular the
rate of MPO/PR3 positivity amongst the ANCA positive
patients, to see whether there appeared to be any clinical
correlations in this subgroup.

MATERIAL AND METHODS
Patients who attended the IBD clinic at the Canberra Hospital between 2012
and 2016 and had ANCA ordered during the same time frame were included.
Demographic information, and clinical characteristics [including type of IBD,
all ANCA testing (not just in the 4 year interval), ASCA testing, extra-
intestinal manifestations, medication regime, response to treatment, and
surgical history] were retrieved retrospectively from the medical records for
these patients. This retrospective analysis was approved by the ACT Health
Low Risk Ethics Committee (ETHLR.17.124).
The patient’s previous ANCA testing was retrieved from the laboratory in-

formation system. In the testing laboratory, IIF is performed using the
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Table 1 Summary of literature regarding prevalence of ANCA in IBD patients

Hertervig8

1994
Broekroelofs11

1994
Kaneko25

1995
Sugi26

1999
Saibeni6

2003
Papp12

2009
Bouzid10

2011

Study population Adult Adult Children Adult Adult Adult Adult
Ethnic group Scand Scand Japanese Japanese Italian Hungarian Tunisian
ANCA+ in UC 50.3% 50.7% 35.0% 76.9% – 38.0–54.4% 59.3%
p-ANCA+ in UC 43.2% 49% – 63.5% 39.6% Atyp p, 6.3–43%; p-ANCA, 5.1–38% Atyp p, 44.1%; p-ANCA, 3.4%
ANCA+ in CD 24.3% 40.0% 0.0% 74.4% – 11.1–23.2% 27%
p-ANCA+ in CD 15.6% 40.0% – 72.1% 7.5% Atyp p, 8.1–16.2%; p-ANCA, 1.0–10.1% Atyp p, 8.1%; p-ANCA, 5.4%
MPO+ in IBD 1.8% 2.9% – 54.7% – 2.5% 0%
PR3+ in IBD 0.0% 2.9% – – – 9.8% 0%
Most common

ANCA pattern
for IBD

p-ANCA p-ANCA p-ANCA p-ANCA – Atyp p Atyp p

ANCA, anti-neutrophil cytoplasmic antibody; Atyp p, atypical p-ANCA; CD, Crohn’s disease; IBD, inflammatory bowel disease; Scand, Scandinavian; UC,
ulcerative colitis.
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Euroimmun IIFT Granulocyte Mosaic slides (Euroimmun, Germany) with
both ethanol- and formalin-fixed granulocyte field, and a HEp2 with gran-
ulocyte field to identify patients with a positive ANA. The patterns reported are
p-ANCA, atypical p-ANCA, c-ANCA, and atypical ANCA. MPO and PR3
antibodies were determined using enzyme-linked immunosorbent assay
(ELISA; Orgentec Diagnostika, Germany) prior to May 2015 and chem-
iluminescence immunoassay (CIA; Quanta Flash, Inova Diagnostics, USA)
after October 2015. In the intervening period the samples were run in parallel on
both assays as part of a standard assay change protocol, however no IBD pa-
tients in our cohort had ANCA ordered during this time. We have published
previously on the correlation between the two assays.13 MPO or PR3 titre >5
was deemed positive for ELISA. MPO >5 or PR3 >6 was deemed positive for
CIA. ASCA antibodies were analysed by the Royal Prince Alfred Hospital
Immunopathology department (Sydney South West Pathology Service) using
the Quanta Lite kit (Inova) on the DSX ELISA platform (Dynex Technologies,
USA) prior to October 2015 (with ASCA IgA or ASCA IgG >25 U/mL
considered positive), and EliA ASCA assay on the Phadia 250 (Thermo Sci-
entific, USA) from October 2015 (<7 negative, 7–10 equivocal, >10 positive).

RESULTS
Samples and baseline characteristics

At total of 2550 patients attended the IBD clinic at the
Canberra Hospital between 2012 and 2016. Of these, 64
patients (2.5%) had an ANCA test ordered within the same
timeframe. Of these, 40 patients had CD, 21 patients had UC,
and three patients had indeterminate colitis. There were 41
female patients and 23 male. The median age of onset of
symptoms was 26 years (range 7–73). Median time delay
from onset of symptom to diagnosis of IBD was 5.5 months
(range 1–132 months). Forty-two patients had been on bio-
logical agents at some stage.
Review of the medical records for these patients found that

arthritis (with or without a formal diagnosis of seronegative
arthropathy) was the most commonly reported extra-
intestinal manifestation, occurring in 26 (40.6%) patients.
This was followed by hepatobiliary complications [including
primary sclerosing cholangitis (PSC), primary biliary chol-
angitis (PBC), and autoimmune hepatitis], occurring in 11
(17.2%) patients. Mucocutaneous manifestations, including
Sweet’s syndrome, pyoderma gangrenosum, erythema
nodosum and mouth ulcers were common, each occurring in
nine (14.1%) of patients.
A total of 121 ANCA orders were identified from our

historical record for these 64 patients from as early as 2004.
Twenty-seven (22%) patients had ANCA ordered more than
once; of them, three patients who were found to be PR3
positive were tested a total of 24 times. Of the 64 patients, 55
(86%) had at least one positive ANCA, 34 (53%) were pos-
itive by IIF, while 21 (33%) had a positive MPO or PR3. Of
the 121 encounters, 83 were ordered for CD patients, 31 were
ordered for UC patients, and seven for patients with inde-
terminant colitis. The majority of encounters with negative
IIF (14/20) did not have MPO and PR3 performed; all en-
counters with positive IIF had MPO and PR3 performed. Of
the 72 encounters of MPO and PR3 performed for CD pa-
tients, ELISA was carried out for 63 encounters and CIA for
nine encounters; 38 ELISA and one CIA were positive. Of
the 28 encounters of MPO and PR3 performed for UC pa-
tients, ELISA was carried out for 22 encounters and CIA for
six encounters; seven ELISA and two CIA were positive. Of
the seven encounters of MPO and PR3 performed for patients
with indeterminant colitis, all were done by ELISA; three
were positive.
For subsequent analysis, if theMPO or PR3was positive this

was considered the most important finding and their IIF status
disregarded to avoid confusion. Possible ANCA results in this
study were therefore negative, PR3 positive, MPO positive, p-
ANCA, c-ANCA, atypical p-ANCA and atypical ANCA.
The clinical reasoning for the ANCA order is difficult to

determine retrospectively. The pathology request form did
not contain clinical information or did not contain legible
clinical information for 34 test requests (28%). For 33 re-
quests (27%) the clinical notes listed ‘IBD’, ‘UC’ or ‘CD’, for
two (1.7%) the clinical notes were ‘?IBD’, and for another
two (1.7%) ‘IBD subtyping’. The other major indications
commonly provided include arthritis/arthralgia (8/121,
6.6%), deranged liver function test/liver screen (11/121,
9.1%), rash (4/121, 3.3%), differentiating between IBD vs
Behcet’s disease (4/121, 3.3%), fever (3/121, 2.4%), acute
kidney injury (2/121, 1.7%), and autoimmune screen (2/121,
1.7%). Importantly, ‘previous positive ANCA’ (2/121,
1.7%), and ‘?vasculitis’ (2/121, 1.7%) were also provided as
indication for some request encounters.

ANCA positivity and type of inflammatory bowel
disease

We then looked at the rate of ANCA positivity in relation to
the underlying diagnosis. Of the 40 patients with Crohn’s
disease, 33 (83%) were positive by either IIF or for MPO/PR3
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on at least one occasion. Of the 21 patients with ulcerative
colitis, 19 (90%) were positive by IIF or for MPO/PR3. The
distribution of ANCA status for each IBD subtype is
presented in Fig. 1. Of note, for the purpose of Fig. 1 and
Table 2, if a patient had multiple ANCA encounters ordered,
then only the highest ranked ANCA was considered. Hier-
archy of the ANCA from highest to the lowest was as fol-
lows: PR3 or MPO > p-ANCA or c-ANCA > atypical p-
ANCA > atypical > negative. The reason for counting total
patient numbers as opposed to counting total ANCA en-
counters for Fig. 1 and Table 2 was to minimise influence of
the skewed distribution by small number of patients with
repeated ANCA orders as described above.
For patients with Crohn’s disease, all seven ANCA results

were represented. PR3 positive ANCA appeared most
commonly for Crohn’s disease (11 patients, 28%) and was
more prevalent than atypical p-ANCA (8 patients, 20%). For
patients with ulcerative colitis, PR3 positive ANCA (7 pa-
tients, 33%), and atypical p-ANCA (7 patients, 33%) were
most commonly identified. Of the three patients with inde-
terminate colitis, two had PR3 positive ANCA and one was c-
ANCA positive.
The relationship between ANCA status and surgery within

12 months of ANCA order is presented in Table 2. ANCA
status did not clearly predict what surgery (if any) IBD patients
would undergo within 12 months of ANCA being requested.

Change in ANCA status over time

Of the 27 patients with ANCA ordered more than once, 10
patients had an ANCA status that changed over time. Three
patients had their ANCA status change more than once (see
Table 3). The relationship between a change in ANCA status
and whether there was a corresponding change in luminal
disease activity or treatment is also shown in Table 3. Bowel
resection or changes in treatment were implicated in eight of
13 (61.5%) encounter changes, but did not result in a
consistent directional change in ANCA status (e.g., ANCA
positive to not detected).

Is there a clinical correlation with positive PR3 ANCA
in IBD?

Of the 64 IBD patients in our study, 20 patients were PR3
positive at some stage, one patient was MPO positive, and 43
Fig. 1 ANCA status for IBD patients. Distribution of ANCA results for each of
the types of IBD. CD, Crohn’s disease; UC, ulcerative colitis; Ind, indeterminate
colitis. ANCA results shown cumulatively from left to right: CD (40 patients):
neg (7), atypical (8), atypical-p (8), p-ANCA (2), c-ANCA (3), PR3+ (11),
MPO+ (1). UC (21 patients): neg (2), atypical (3), atypical-p (7), p-ANCA (2),
c-ANCA (0), PR3+ (7), MPO+ (0). Ind (3 patients): neg (0), atypical (0),
atypical-p (0), p-ANCA (0), c-ANCA (1), PR3+ (2), MPO+ (0).
patients were negative for both MPO and PR3 [double
negative group (this group contained patients who were
ANCA positive by indirect immunofluorescence)]. Due to
this distribution, only the PR3 positive and double negative
groups could be compared. Of the PR3 positive IBD patients,
11 (55%) had CD, seven (35%) had UC, and two (10%) had
indeterminate colitis. This was similar to the distribution of
IBD subtypes amongst double negative patients: 65.1% had
CD, 32.6% had UC, and 2.3% had indeterminate colitis. The
median age of onset of symptoms between the two groups
were similar: 26 years for the PR3 positive group, and 25.5
years for the double negative group. The rate of patients who
had undergone treatment with a biological agent (65% vs
69.8%) or bowel resection (25% vs 30.2%) at any stage of
their disease was also similar between the PR3 positive and
double negative group.
The PR3 positive group had a lower rate of arthritis [4/20

(20%) vs 27/43 (62.8%)] but higher rate of PSC [6/20 (30%) vs
3/43 (7%)] compared to the double negative group. Of the 64
patients in our cohort, six patientswith positiveANCAhadbeen
evaluated by an immunologist for assessment of vasculitis (3 of
themhadPR3positiveANCA,2had atypical p-ANCA,1had c-
ANCA). None were deemed to have systemic vasculitis.
Of the 121 ANCA encounters, 99 (82%) were performed at

the time that our confirmatory test for MPO and PR3 was
carried out by ELISA and 22 (18%) after the method change
to CIA. Of the 11 patients with Crohn’s disease and a positive
PR3, 10 were determined using ELISA and one by CIA. The
single patient with Crohn’s disease and MPO positive had
this determined by CIA. For patients with ulcerative colitis
and positive PR3, five were tested by ELISA and two by CIA.
Due to the difficulties of retrospective analysis, we were

only able to find disease activity recorded within 3 months of
the ANCA order for nine patients with CD and three patients
with UC. Therefore, we were not able to determine if there
was a correlation between having a positive PR3 ANCA and
disease activity.

Paired ANCA and ASCA results and IBD subtypes

Twenty-five IBD patients had paired ASCA and ANCA
requested. The results for the 30 paired ANCA and ASCA
specimens for these 25 patients are presented in Table 4. Two
patients had two paired samples sent over time, for one the
ASCA results changed between episodes and for the other the
results remained consistent. Another patient had four paired
samples sent over time, and the result of the ANCA changed.
These are listed in Table 4 as independent samples.
In our study, patients with CD were found to have multiple

combinations of patterns of ASCA and ANCA (see Table 4).
Positive ASCA and negative atypical p-ANCA (traditionally
thought to favour a diagnosis of Crohn’s disease) was not the
dominant disease pattern for patients with CD in our study
(accounting for 5/18 encounters for patients with CD).
Neither was a positive atypical p-ANCA and negative ASCA
the dominant disease pattern for patients with UC (account-
ing for 2/9 encounters for patients with UC).

Association with PSC

Lastly, we looked at whether ANCA positivity or subtype
was associated with PSC. Twenty IBD patients had a PR3
positive ANCA at some stage during the course of their



Table 2 ANCA status and surgery within 12 months of ANCA testing

ANCA status (no. patients) Bowel resection Perianal abscess drainage or Seton insertion Isolated stoma creation No previously mentioned surgeries

Negative (n=9) 0 1 0 8
Atypical (n=11) 1 1 0 9
Atypical p-ANCA (n=15) 1 1 0 13
p-ANCA (n=4) 0 1 0 3
c-ANCA (n=4) 1 0 0 3
PR3 (n=20) 2 0 2 16
MPO (n=1) 0 0 0 1

One patient had both bowel resection and stoma creation at the same time and was counted in the ‘bowel resection category’.
One patient had both colectomy and abscess drainage at different time points and was counted in the ‘bowel resection category’.
One patient only had isolated appendicectomy and was counted in the ‘no previously mentioned surgery’ category.
If a patient had more than one positive ANCA, they were assigned to the category of their most specific result (MPO/PR3 > p-ANCA, c-ANCA > atypical p-ANCA
> atypical).

Table 3 Change in ANCA status and corresponding change in luminal disease or treatment

Patient IBD subtypes Pattern change Change in treatment or luminal disease activity

1 UC NEG / PR3 (ELISA) Commenced biological agent
2 UC NEG / PR3 (ELISA) Nil
3 CD NEG / PR3 (ELISA) Bowel resection
3 CD PR3 (ELISA) / NEG Considered increasing frequency of infliximab due to increased breakthrough

symptom
4 CD NEG / Atypical p-ANCA Nil
5 UC NEG / Atypical p-ANCA Nil
6 CD Atypical / NEG Bowel resection

Commenced biological agent
7 Ind c-ANCA / Atypical 2 episodes of luminal disease flare leading to 2 episodes of hospitalisation
8 CD p-ANCA / PR3 (ELISA) Changed to different biological agent
9 CD p-ANCA / Atypical Nil
9 CD Atypical / PR3 (ELISA) Commenced biological agent
10 UC p-ANCA / Atypical Commenced biological agent

Bowel resection
10 UC Atypical p-ANCA / Atypical Nil

ANCA, anti-neutrophil cytoplasmic antibody; CD, Crohn’s disease; CIA, chemiluminescent assay; ELISA, enzyme linked immunoassay; Ind, indeterminant colitis;
NEG, negative by IIF and MPO/PR3; UC, ulcerative colitis.

Table 4 Paired ANCA and ASCA encounter results

CD (n=19) UC (n=9) Ind (n=2)

ASCA positive
Positive atypical p-ANCA 1 1 0
Negative atypical p-ANCA
ANCA positive (other 5 subtypes)a 3 1 1
ANCA negative 2 0 0

ASCA negative
Positive atypical p-ANCA 4 2 0
Negative atypical p-ANCA
ANCA positive (other 5 subtypes)a 8 4 1
ANCA negative 1 1 0

n, number of paired sample encounters.
ANCA, anti-neutrophil cytoplasmic antibody; ASCA, anti-Saccharomyces cerevisiae; CD, Crohn’s disease; Ind, indeterminant colitis; UC, ulcerative colitis.
a Other subtypes: p-ANCA; c-ANCA; atypical; PR3; MPO.
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disease, seven (35%) of them had PSC. Of the 20 patients
with atypical p-ANCA at one stage of their disease, only two
(10%) had PSC. The nine IBD patients who had PSC had a
total of 28 encounters of ANCA ordered historically, and 21
(75%) of the ANCA encounters were PR3 positive; only one
(3.6%) of the encounters was atypical p-ANCA positive. PR3
positive ANCA accounted for 25 (26.9%) of the ANCA en-
counters ordered for IBD patients without PSC (55 patients
with 93 ANCA encounters in total); atypical p-ANCA
accounted for 16 (17.2%).
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DISCUSSION
Our retrospective cross-sectional study is the first Australian
study to look at ANCA results in patients with IBD ordered in
routine clinical practice. A previous study published in 2013
presented the prevalence of p-ANCA amongst IBD patients,
and focused on comparing serological differences between
different ethnic groups.14 By comparison, our study presents
the distribution of different ANCA subtypes for IBD patients,
delves into the temporal change of ANCA status, and as-
sesses the relationship between ANCA and IBD disease ac-
tivity, and extra-intestinal manifestations. Overall ANCA
positivity prevalence amongst our cohort was much higher
than reported in other studies;8,10–12 more than 80% of pa-
tients with UC and CD in our cohort had positive ANCA
(Fig. 1).
The most striking finding of our study was the high rate of

positivity for PR3 ANCA. For clinicians ordering an ANCA
to help with subtyping of IBD, the finding of a positive PR3
ANCA may cause concern for both the clinician and patient
due to the association with systemic vasculitis. Identifying
MPO or PR3 antibodies in patients with IBD may lead to a
battery of investigations in an effort to exclude systemic
vasculitis because ANCA vasculitis and IBD can co-exist on
very rare occasions.15 Reassuringly none of the patients in
our study had diagnosed concurrent systemic vasculitis, and
our study suggests that in IBD a positive PR3 result is un-
likely to indicate systemic vasculitis.
There is emerging literature about the rate of PR3 positivity

as a marker of ulcerative colitis.16–19 A recent study found
that chemiluminescent assays for PR3 in particular had a high
positivity rate for ulcerative colitis, with 18% of ulcerative
colitis patients in this study having a positive PR3 antibody
on the chemiluminescent assay in comparison to 8% on a
multiplex bead assay and 1% on a fluorescence enzyme
immunoassay.16 These findings have also been seen in pre-
vious analyses comparing ELISA and CIA.17,18 In compari-
son, the majority of our positive PR3 results were by ELISA
rather than CIA, and none of the patients who became PR3
positive over time did so after the introduction of the CIA, so
this does not account for the high rate of PR3 results which
we saw. None of our patients had testing with both assays for
PR3 and so no comparison could be made in this respect.
Contrary to the literature cited above, PR3 positivity did

not predict a specific IBD subtype or clinical course in our
cohort. This may be due to the small proportion tested by
CIA. PR3 positive IBD patients had similar age of onset, and
similar rate of requirement for biological agents and bowel
resection as IBD patients in our cohort, with neither PR3 nor
MPO antibodies. There was a trend for PR3 positive IBD
patients to exhibit higher rate of PSC and lower rate of
arthritis as an extra-intestinal manifestation. The association
between PR3 positivity and PSC has been reported
previously.20

In our cohort, a full spectrum of ANCA results was seen
and we could not replicate the use of atypical p-ANCA and
ASCA to predict disease subtype. This is contrary to the
traditional belief that UC patients are more likely to be
atypical p-ANCA positive, and CD patients are more likely to
be ANCA negative.4 Furthermore, pairing ANCA and ASCA
did not appear to be helpful in subtyping IBD in our cohort,
as the phenotype of positive ANCA and negative ASCA was
common in both CD patients and UC patients. The low
numbers of patients analysed may be responsible for this
discrepancy, but it may also indicate that this association does
not hold in a general, non-selected IBD population in routine
clinical practice, or that the assays have changed since this
association was first noted.
The recently revised international consensus on testing of

ANCA 2017 recommends for MPO and PR3 testing to be
used as a primary screening method instead of IIF for patients
suspected of having systemic vasculitis.21 This recommen-
dation came following the multi-centre European case series
that revealed significant discordance between IIF methods,
and superior performance of antigen-specific immunoassay in
determination for ANCA subtype.22 The revised international
consensus 2017 specifies that the recommendation does not
apply to patients presenting with gastrointestinal disorders.21

Therefore, the question remains about whether laboratories
should continue to provide indirect immunofluorescence
testing for patients with IBD. Our study would suggest that
ANCA testing does not help to subtype IBD. Our study
would also suggest that should these samples come with
inadequate clinical information and be wrongly assumed to
be from a patient with clinical signs of vasculitis, a high rate
of positivity for PR3 will result with consequent anxiety and
likely further investigations.
The observation that ANCA status changes over time in

patients with IBD had also been made in other studies, with
some concluding that ANCA can change from positive to
negative following treatment with steroids or colectomy.23,24

While bowel resection or changed treatment occurred in the
61.5% of patients whose ANCA status changed, the direction
of ANCA status change could not be predicted. This may be
because the time interval between ANCA testing for each
patient varies in our study from a few months to many years.
As such multiple interventions may have occurred, limiting
our ability to attribute ANCA status change to one particular
intervention.
Our study has a number of limitations. We analysed data

generated by routine clinical practice which has an inherent
bias as the patients tested were not done so at random. We
were also looking at clinical data from medical records rather
than standardised clinical data collected in real time. How-
ever, despite this our data indicate that in a tertiary hospital
IBD clinic there is little clinical value in ordering an ANCA
test to evaluate for subtypes of IBD. It also suggests that
patients who are PR3 ANCA positive without evidence of
systemic vasculitis may have IBD.

Acknowledgements: We acknowledge Euan McNaugh-
ton’s help in extracting data from the Laboratory Information
System and Kathryn Nicholls’ help in extracting data from
the Hospital Clinical Data System. We also acknowledge the
immunopathology staff at ACT pathology for performing
ANCA, as well as the immunopathology staff at Royal Prince
Alfred Hospital (Sydney South West Pathology Service) for
performing ASCA.

Conflicts of interest and sources of funding: The authors
state that there are no conflicts of interest to disclose.

Address for correspondence: Katrina Randall, Department of Immunology,
Canberra Hospital, PO Box 11, Woden, ACT, 2606, Australia. E-mail:
Katrina.Randall@anu.edu.au

mailto:Katrina.Randall@anu.edu.au


ANCA POSITIVITY IN INFLAMMATORY BOWEL DISEASE 639
References
1. van der Woude FJ, Rasmussen N, Lobatto S, et al. Autoantibodies

against neutrophils and monocytes: tool for diagnosis and marker of
disease activity in Wegener’s granulomatosis. Lancet 1985; 1: 425–9.

2. Falk RJ, Jennette JC. Anti-neutrophil cytoplasmic autoantibodies with
specificity for myeloperoxidase in patients with systemic vasculitis and
idiopathic necrotizing and crescentic glomerulonephritis. N Engl J Med
1988; 318: 1651–7.

3. Savige J, Gillis D, Benson E, et al. International consensus statement on
testing and reporting of antineutrophil cytoplasmic antibodies (ANCA).
Am J Clin Pathol 1999; 111: 507–13.

4. Bossuyt X. Serologic markers in inflammatory bowel disease. Clin
Chem 2006; 52: 171–81.

5. Nisihara RM, de Carvalho WB, Utiyama SR, et al. Diagnostic role and
clinical association of ASCA and ANCA in Brazilian patients with in-
flammatory bowel disease. Dig Dis Sci 2010; 55: 2309–15.

6. Saibeni S, Folli C, de Franchis R, et al. Diagnostic role and clinical
correlates of anti-Saccharomyces cerevisiae antibodies (ASCA) and
anti-neutrophil cytoplasmic antibodies (p-ANCA) in Italian patients
with inflammatory bowel diseases. Dig Liver Dis 2003; 35: 862–8.

7. Roozendaal C, Kallenberg CG. Are anti-neutrophil cytoplasmic anti-
bodies (ANCA) clinically useful in inflammatory bowel disease (IBD)?
Clin Exp Immunol 1999; 116: 206–13.

8. Hertervig E, Wieslander J, Johansson C, et al. Anti-neutrophil cyto-
plasmic antibodies in chronic inflammatory bowel disease. Prevalence
and diagnostic role. Scand J Gastroenterol 1995; 30: 693–8.

9. Terjung B, Worman HJ, Herzog V, et al. Differentiation of anti-
neutrophil nuclear antibodies in inflammatory bowel and autoimmune
liver diseases from antineutrophil cytoplasmic antibodies (p-ANCA)
using immunofluorescence microscopy. Clin Exp Immunol 2001; 126:
37–46.

10. Bouzid D, Haddouk S, Amouri A, et al. Contribution of immunofluo-
rescence to identification and characterization of antineutrophil cyto-
plasmic antibodies in inflammatory bowel disease. Indian J
Gastroenterol 2011; 30: 229–32.

11. Broekroelofs J, Mulder AH, Nelis GF, et al. Anti-neutrophil cytoplasmic
antibodies (ANCA) in sera from patients with inflammatory bowel
disease (IBD). Relation to disease pattern and disease activity. Dig Dis
Sci 1994; 39: 545–9.

12. Papp M, Altorjay I, Lakos G, et al. Evaluation of the combined appli-
cation of ethanol-fixed and formaldehyde-fixed neutrophil substrates for
identifying atypical perinuclear antineutrophil cytoplasmic antibodies in
inflammatory bowel disease. Clin Vaccine Immunol 2009; 16: 464–70.

13. Pucar PA, Hawkins CA, Randall KL, et al. Comparison of enzyme-
linked immunosorbent assay and rapid chemiluminescent analyser in
the detection of myeloperoxidase and proteinase 3 autoantibodies. Pa-
thology 2017; 49: 413–8.

14. Prideaux L, Kamm MA, De Cruz P, et al. Inflammatory bowel disease
serology in Asia and the West.World J Gastroenterol 2013; 19: 6207–13.

15. Sy A, Khalidi N, Dehghan N, et al. Vasculitis in patients with inflam-
matory bowel diseases: a study of 32 patients and systematic review of
the literature. Semin Arthritis Rheum 2016; 45: 475–82.

16. Mahler M, Damoiseaux J, Ballet V, et al. PR3-anti-neutrophil cyto-
plasmic antibodies (ANCA) in ulcerative colitis. Clin Chem Lab Med
2017; 56: e27–30.

17. Mahler M, Bogdanos DP, Pavlidis P, et al. PR3-ANCA: a promising
biomarker for ulcerative colitis with extensive disease. Clin Chim Acta
2013; 424: 267–73.

18. Arias-Loste MT, Bonilla G, Moraleja I, et al. Presence of anti-proteinase
3 antineutrophil cytoplasmic antibodies (anti-PR3 ANCA) as serologic
markers in inflammatory bowel disease. Clin Rev Allergy Immunol 2013;
45: 109–16.

19. Horn MP, Peter AM, Righini Grunder F, et al. PR3-ANCA and panel
diagnostics in pediatric inflammatory bowel disease to distinguish ul-
cerative colitis from Crohn’s disease. PLoS One 2018; 13: e0208974.

20. Stinton LM, Bentow C, Mahler M, et al. PR3-ANCA: a promising
biomarker in primary sclerosing cholangitis (PSC). PLoS One 2014; 9:
e112877.

21. Bossuyt X, Cohen Tervaert JW, Arimura Y, et al. Position paper: revised
2017 international consensus on testing of ANCAs in granulomatosis with
polyangiitis and microscopic polyangiitis. Nat Rev Rheumatol 2017; 13:
683–92.

22. Damoiseaux J, Csernok E, Rasmussen N, et al. Detection of anti-
neutrophil cytoplasmic antibodies (ANCAs): a multicentre European
Vasculitis Study Group (EUVAS) evaluation of the value of indirect
immunofluorescence (IIF) versus antigen-specific immunoassays. Ann
Rheum Dis 2017; 76: 647–53.

23. Aitola P, Miettinen A, Mattila A, et al. Effect of proctocolectomy on
serum antineutrophil cytoplasmic antibodies in patients with chronic
ulcerative colitis. J Clin Pathol 1995; 48: 645–7.

24. Rump JA, Worner I, Roth M, et al. p-ANCA of undefined specificity in
ulcerative colitis: correlation to disease activity and therapy. Adv Exp
Med Biol 1993; 336: 507–13.

25. Kaneko K, Suzuki Y, Shimizu T, et al. Anti-neutrophil cytoplasmic
antibodies in Japanese children with ulcerative colitis. J Paediatr Child
Health 1995; 31: 336–8.

26. Sugi K, Saitoh O, Matsuse R, et al. Antineutrophil cytoplasmic anti-
bodies in Japanese patients with inflammatory bowel disease: prevalence
and recognition of putative antigens. Am J Gastroenterol 1999; 94:
1304–12.

http://refhub.elsevier.com/S0031-3025(19)30345-9/sref1
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref1
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref1
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref2
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref2
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref2
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref2
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref3
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref3
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref3
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref4
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref4
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref5
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref5
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref5
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref6
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref6
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref6
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref6
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref7
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref7
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref7
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref8
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref8
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref8
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref9
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref9
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref9
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref9
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref9
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref10
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref10
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref10
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref10
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref11
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref11
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref11
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref11
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref12
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref12
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref12
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref12
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref13
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref13
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref13
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref13
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref14
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref14
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref15
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref15
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref15
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref16
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref16
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref16
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref17
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref17
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref17
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref18
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref18
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref18
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref18
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref19
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref19
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref19
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref20
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref20
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref20
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref21
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref21
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref21
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref21
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref22
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref22
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref22
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref22
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref22
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref23
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref23
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref23
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref24
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref24
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref24
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref25
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref25
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref25
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref26
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref26
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref26
http://refhub.elsevier.com/S0031-3025(19)30345-9/sref26

	The significance of ANCA positivity in patients with inflammatory bowel disease
	Introduction
	Material and methods
	Results
	Samples and baseline characteristics
	ANCA positivity and type of inflammatory bowel disease
	Change in ANCA status over time
	Is there a clinical correlation with positive PR3 ANCA in IBD?
	Paired ANCA and ASCA results and IBD subtypes
	Association with PSC

	Discussion
	Acknowledgements
	Conflicts of interest and sources of funding

	References


