
ava i l ab l e a t www.sc i enced i r ec t . com

Journal of Crohn's and Colitis (2008) 2, 114–122
Serological markers are associated with disease
course in ulcerative colitis. A study in an unselected
population-based cohort followed for 10 years
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ANCA and ASCA with a 10-year disease outcome in terms of cumulative rate of colectomy and
relapse in a population-based European inception cohort of ulcerative colitis (UC) patients.
Methods: Serum samples from 432 consenting patients were analysed for p-ANCA and ASCA. The

results were compared with the cumulative colectomy rate, relapsing disease and total number
of relapses. We used multiple regression analyses adjusted for age, sex, residence, disease

xtent at diagnosis, smoking, familial IBD and drug treatment to study the relationship between
erological values and disease course.
esults: The relapse rate was higher in the p-ANCA-positive patients: 82% (95% confidence
terval [CI] 75–89%) compared with 67% (CI 62–72%, p=0.011) in the p-ANCA-negative patients.
he risk of relapsing disease course was higher by a factor of 1.4 (CI 1.1–1.8, p=0.009) for p-
NCA-positive patients than for p-ANCA-negative patients, and the corresponding relative risk
RR) for the total number of relapses was 1.9 (CI 1.7–2.1, pb0.001). In ASCA-positive patients
R for the total number of relapses was 1.8 (CI 1.5–2.1, pb0.001). No significant association
ith colectomy rate was found for the presence of either p-ANCA or ASCA.
onclusion: UC patients positive for p-ANCA and possibly for ASCA may have a more
nfavourable long-term disease outcome in terms of relapse than UC patients without these
arkers.
2007 European Crohn’s and Colitis Organisation. Published by Elsevier B.V. All rights reserved.
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1. Introduction
It has been proposed that serological markers such as the
perinuclear anti-neutrophil cytoplasmic antibody (p-ANCA)
and the anti-Saccharomyces cerevisiae antibody (ASCA) are
potential diagnostic tools in inflammatory bowel disease
(IBD). P-ANCA has been detected in 50–80% of patients with
ulcerative colitis (UC) and in 10–30% with Crohn's disease
(CD).1 ASCA has been found in 40–70% in CD and 5–15% in UC
patients. In a population-based cohort of IBD patients, the
combination of a positive p-ANCA and a negative ASCA had a
positive predictive value of 75% for the diagnosis of UC.2

However, although the predictive value of these serological
markers for defining sub-groups of IBD patients1 has been
investigated, there are diverging opinion with regard to their
association with a long-term disease outcome.

The aims of the present study were to evaluate p-ANCA
and ASCA as markers of disease outcome by determining the
cumulative colectomy rate, the cumulative number of pa-
tients with first relapse after diagnosis and the total number
of relapses in a population-based multicentre European–
Israeli inception cohort of UC patients followed for 10 years.

2. Methods

2.1. Study population

Between October 1 1991 and September 30 1993, a total of
2201 patients with IBD at 20 treatment centres in 12 Eu-
ropean countries and Israel were recruited at inception in a
prospective population-based study conducted by the Eur-
opean Collaborative Study Group of Inflammatory Bowel
Disease (EC-IBD).3 UC was diagnosed in 1379 of the patients
according to the criteria established by Lennard-Jones and
Truelove and Witts.4 The patients were treated and followed
according to the established procedures at the individual
centre. After 10 years all the treatment centres were invited
to participate in a follow-up study. Thirteen of the centres
were able to participate; the others dropped out for tech-
nical or logistical reasons. Four of the 13 did not meet the
criterion of at least 60% patient follow-up, which was arbi-
trarily set in order to maintain the population-based nature
of the study.

2.2. Data collection

The patients were invited to a 10-year follow-up visit, which
took place between August 1 2002 and January 31 2004. Data
from a patient questionnaire and a patient-per-physician
follow-up formwere registered in a common database, which
could be accessed by all the participating centres. Supple-
mentary information was gathered from hospital records
when necessary. The study population, including the follow-
up, has previously been described in more detail.5,6

2.3. Definitions

2.3.1. Relapse
A relapse was defined as an increase in UC-related symptoms
leading to consultation with a physician and resulting in an
increase in the dose of ongoing medical treatment, the in-
troduction of new medication, or surgery. Patients without
symptoms or whose symptoms were too slight to fulfill these
criteria were considered to be in clinical remission.

2.3.2. Colectomy
Data on total or partial resection of the colon and/or rec-
tum with or without additional surgical procedures were
noted at the10-year interview or obtained from hospital
records.

2.3.3. Geographical location
The centres in Greece, Israel, Italy and Spain were classified
as southern centres and those in Denmark, the Netherlands
and Norway as northern centres.

2.3.4. Education level
The highest level of completed education was noted at the
10-year interview, and the patients were divided into two
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categories for comparison: primary (0–9 years) combined
with lower secondary school (10–11 years), and upper
secondary school (12 years or more) combined with higher
education.

2.3.5. Disease extent
The extent of inflammation at diagnosis was assessed mainly
on the basis of colonoscopy, but in a small number of cases
distal colonoscopy was combined with double contrast
barium enema. Disease activity proximal to the splenic
flexure was classified as extensive colitis, colonic inflamma-
tion distal to the splenic flexure as distal colitis, and disease
limited to the rectum 15 cm above the linea dentata as
proctitis.

2.3.6. Smoking
At the 10-year interview the patients were asked about their
smoking history. Patients who had never been daily cigarette
smokers were classified as non-smokers; patients who had
stopped smoking in any calendar year prior to the year they
entered the study were classified as ex-smokers before study
inclusion; and those who had stopped smoking in any year
including the calendar year they entered the study were
classified as ex-smokers after study inclusion. All patients
who at the 10-year interview had an average consumption
of at least one cigarette daily, were classified as current
smokers regardless of when they started smoking. The
cumulative cigarette consumption in pack years throughout
the smoking period was assessed for the current and ex-
smokers.

2.3.7. Relatives with IBD
Familial occurrence of one or more first-degree relatives
with IBD was noted at the 10-year interview.

2.3.8. Medical treatment
Information on medical treatment was obtained from the
medical records that had been kept up to date during follow-
up. For patients who had taken medication for one or more
periods, the proportion of the follow-up period during which
they had used the drug (referred to as the use period) was
calculated. The most commonly used systemic drugs were
chosen for analysis and divided into three groups: aminosa-
licylates (5-ASA), including sulfasalazine and 5-aminosali-
cylic acid, glucocorticosteroids (GCS), and azathioprine or 6-
mercaptopurine (AZA/6MP). The use of 5-ASA and GCS
was closely related to relapse as defined in this study, but
otherwise we had no information about whether these drugs
were used as maintenance or to treat relapse. We therefore
excluded them from the regression analyses. AZA/6MP was
included in regression analysis because it is mainly used
for maintenance of remission. The use of other drugs for
the treatment of UC was considered negligible due to the
small number of patients concerned, and these drugs were
therefore excluded from further analysis.

2.3.9. Serological analysis
At the end of the follow-up whole blood and serum samples
for serological testing were obtained at the 10-year visit
from the consenting patients. The analysis of ASCA was
performed by a standard ELISA method (Medipan Diagnos-
tica, Germany)7 and interpreted by calculating the binding
index (BI). ASCA (either IgG or IgA) were considered positive
at BI N1. P-ANCA IgG was determined by indirect immuno-
fluorescence using ethanol-fixated neutrophil slides (Inova
Diagnostics, San Diego, Calif).8 All samples were frozen and
shipped to the University Hospital Gasthuisberg, Leuven,
Belgium, for analysis.

2.3.10. Statistical analysis
The relapse rate was calculated as the cumulative rate for
the first relapse in patients with at least one relapse after
diagnosis. The number of relapses was calculated as the total
number of relapses per unit of time at risk, which was de-
fined as time from diagnosis until time of the 10-year in-
terview, death, most recent consultation or colectomy. The
cumulative number of patients with a first relapse was
calculated by the Kaplan-Meier method, and relapse rates
between sub-groups were compared using log-rank tests.
The Mann–Whitney, Kruskal–Wallis, chi-squared and Fisher's
exact tests were used when appropriate to identify possible
differences in sex, age, geographical residence, smoking
status, drugs and extent of disease between patients with
and without serological test results. Adjustments for co-
factors associated with the first relapse or with colectomy
were made by Cox regression using the SPSS statistical
software package version 14.0 (SPSS Inc., Chicago IL). On the
assumption that the number of relapses would have a Poisson
distribution, we used a Poisson regression model to adjust for
co-factors for the total number of relapses for each par-
ticipant. The follow-up time was included as an offset term
to allow for different at-risk times for each patient. The
Poisson model was fitted using the R software version 2.2.0
(the R Project for Statistical Computing). The two models
provide information on two related but supplementary as-
pects of the development of the disease. Cox regression
models the time to first relapse and important factors during
this initial period. Poisson regression models the total num-
ber of relapses during the follow-up period and factors
associated with the total burden of disease. P values less
than 0.05 were considered statistically significant.

2.3.11. Ethical considerations
The study protocol was approved by the local committee for
medical research ethics for all the participating centres and
informed consent was obtained from all patients before they
entered the study.

3. Results

3.1. Patients and centres

Data for the patients included in the 10-year follow-up are
presented in Table 1. Of the 20 centres in the original cohort,
nine centres in seven countries met the criterion of at least
60% patient follow-up. Status of the 781 patients from these
centres diagnosed with UC has been outlined in Fig. 1. Ten
patients had not been followed up and were therefore
excluded, while 771 had been followed up for varying time
periods. Blood samples were collected from 432 of the
patients who attended the 10-year visit. The median follow-
up period for these patients was 123 months (range 107–
133). Of the 339 patients who were not tested for serology,



Table 1 Demographic details, serological results, potential risk factors and therapeutic data for the patient cohort

p-ANCA ASCA No test Total cohort

Negative Positive Negative Positive

Centre
Beer Sheva 15 3 17 1 21 39
Copenhagen 36 15 45 6 38 89
Cremona 16 3 19 0 22 41
Ioannina 25 2 27 0 10 37
Heraklion 9 3 9 3 41 53
Oslo 94 53 141 6 122 269
Reggio Emilia 31 7 37 1 12 50
South Limburg 64 12 72 4 64 140
Vigo 37 7 37 7 19 63

Sex
Male 181 48 213 16 180 409
Female 146 57 191 12 169 372

Age at diagnosis
Below 20 years 16 7 20 3 19 42
20–29 years 77 29 97 9 87 193
30–39 years 88 26 111 3 60 174
40–49 years 67 17 79 5 44 128
50–59 years 48 11 57 2 39 98
60–69 years 25 11 32 4 47 83
70–79 years 6 4 8 2 42 52
80 years and above 0 0 0 0 11 11

Disease extent at diagnosis
Proctitis 101 29 120 10 95 225
Distal colitis 136 44 171 9 158 338
Extensive colitis 78 27 98 7 85 190
No data available 12 5 15 2 11 28

Smoking status
Never smoked [ref] 136 52 180 8 45 233
Ex-smoker before inclusion 73 28 94 7 25 126
Ex-smoker after inclusion 41 6 44 3 6 53
Current smoker 63 8 63 8 26 97
Unknown 14 11 23 2 247 272

First-degree relative(s)
None 277 84 334 27 90 451
Yes 37 11 48 0 17 65
No data available 13 10 22 1 242 265

Education
Primary and lower secondary school 156 37 180 13 50 243
Higher secondary school and above 158 58 202 14 57 273
No data available 13 10 22 1 242 265

Drugs
5-ASA Drug used 273 95 342 26 271 639

Drug not used 45 9 53 1 58 112
No data available 9 1 9 1 20 30

GCS Drug used 137 61 184 14 131 329
Drug not used 181 43 211 13 198 422
No data available 9 1 9 1 20 30

(continued on next page)(continued on next page)
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Table 1 (continued)

p-ANCA ASCA No test Total cohort

Negative Positive Negative Positive

AZA/6MP Drug used 28 11 31 8 16 55
Drug not used 288 92 361 19 313 693
No data available 11 2 12 1 20 33

Colectomy
Yes 27 12 34 5 39 65
No 300 93 370 23 393 716

Total 327 105 404 28 349 781

No test: patients not tested for p-ANCAorASCA, 5-ASA: sulfasalazine and 5-aminosalicylates,GCS: glucocorticosteroids, AZA/6MP: azathioprine
and 6-mercaptopurine, CI: 95% confidence interval.
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73 had died, 81 were lost during follow-up, and 185 patients
were not tested for other reasons.

There were no significant differences in sex, north–south
residence, number of colectomies or disease extent at
diagnosis between patients tested for serology (n=432) and
non-tested (n=339) patients. The tested patients had a
median age (inter-quartile range, IQR) of 38 years (29–49) at
diagnosis, which was significantly lower than the median age
of the non-tested patients, which was 42 years (28–64)
(p=0.001). However, when the patients who died were
excluded, no significant difference in age between the two
groups was found. With regard to outcome variables, there
were no significant differences in colectomy rates, but a
significantly higher cumulative rate of relapsing disease of
0.71 (CI 0.67–0.75) versus 0.61(CI 0.55–0.67, p=0.009) and
a significantly higher median number of relapses per year at
risk of 0.19 versus 0.10 (p=0.002) were found for the 432
tested patients than for the 339 not tested. Among the 617
patients who attended the 10-year visit, no significant
differences in relapse rate or number of relapses were
found between tested and non-tested subjects.
Figure 1 Flow chart demonstrating the status of the
3.2. Serological results

Of the 432 UC patients who were tested, 105 (24%) were p-
ANCA-positive, with a variation between the centres of 7% to
36%. Twenty-eight (6%) of the UC patients were ASCA-
positive, with a variation between the centres of 3% to 25%.

3.3. Disease outcomes

The cumulative colectomy rate, cumulative rate of first
relapse and median number of relapses during disease course
are presented in Table 2. The status of p-ANCA was
significantly related to first relapse. In p-ANCA-positive
patients the 10-year cumulative rate of first relapse was
significantly higher than in p-ANCA-negative patients. The
difference in relapse rates between p-ANCA-positive and p-
ANCA-negative patients increased with time, as shown by the
Kaplan-Meier plot in Fig. 2. No significant difference was
found between ASCA-positive and ASCA-negative patients
with regard to risk of first relapse. The total number of
patients at the end of the 10-year follow-up study.



Figure 2 Ten year cumulative percentage (cum %) of p-ANCA
positive (–) and negative (———) patients having at least one
relapse. The difference is statistically significant by the Log-
rank test (p=0.01).

Table 2 Disease outcome for p-ANCA and ASCA-positive and negative UC patients

10-year cumulative colectomy
rate

10-year cumulative relapse rate Total number of relapses per
10 years at risk

Cum % CI P value Cum % CI P value Median IQR P value

p-ANCA
Positive 11.4 5.3–17.5 0.32 81.7 74.3–89.1 0.01 2.1 1.0–5.8 b0.001
Negative 5.4 5.3–11.5 67.1 62.0–72.2 1.1 0–3.2

ASCA
Positive 17.9 3.8–32.0 0.09 77.8 62.1–93.5 0.23 2.6 0.3–5.8 0.09
Negative 8.2 5.5–10.9 70.2 65.7–74.7 1.9 0–3.7

Cum %: cumulative percentage, CI: 95% confidence interval, IQR: inter-quartile range. Log-rank test and Mann–Whitney U-test were used.
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relapses during follow-up was significantly higher in p-ANCA-
positive than in p-ANCA-negative patients. We found no
significant relationship to total number of relapses for ASCA-
positive patients compared with ASCA-negative patients with
the Mann–Whitney test (p=0.09), but the relationship was
significant with a Poisson regression model (pb0.001). ASCA-
positive patients had a higher risk of colectomy than ASCA-
negative patients, but the difference was not statistically
significant (p=0.09). Of the 28 ASCA-positive patients, five
had undergone colectomy, and of the eight patients who
were positive for both ASCA and p-ANCA, three had under-
gone colectomy. No significant difference in colectomy rate
was found between p-ANCA-positive and p-ANCA-negative
patients.

3.4. Medical treatment

For all the 432 patients tested, the median drug period was
compared between the p-ANCA-positive and p-ANCA-nega-
tive patients, and between the ASCA-positive and ASCA-
negative patients (Table 3). A significantly higher median use
percentage for 5-ASA (pb0.001) and GCS (p=0.005) was seen
in the p-ANCA-positive patients. The median use percentage
for AZA/6MP was higher in the ASCA-positive than the ASCA-
negative patients (pb0.001).

3.5. Smoking

A history of cigarette smoking was obtained from 407(93%) of
the 432 patients (Table 1). The median (IQR) for cigarette
exposure in terms of number of pack years was 12 (5–20) for
ex-smokers before study inclusion, 12 (5–31) for ex-smokers
after study inclusion and 15 (6–28) for current smokers. The
differences were not statistically significant (p=0.5). The
prevalence of p-ANCA was 12% in patients who were smokers
at diagnosis versus 28% in non-smokers (p=0.001), and re-
lated to smoking status at the end of the study the figures
were 11% and 26% respectively (p=0.009). The prevalence of
ASCA was higher among smokers than among non-smokers
both at diagnosis and at the 10-year follow-up, but the
difference was not statistically significant (9% versus 5% at
diagnosis, p=0.12, and 11% versus 5% at the 10-year follow-
up, p=0.10).The prevalence of p-ANCA and ASCA respec-
tively among patients who quit smoking during follow-up
was not significantly different from the prevalence among
current smokers.
3.6. Regression analyses

We used multivariate regression analysis to study the re-
lationships between the serological variables and disease
course, accommodating any modulating effect of potential
confounding variables. The potential confounding variables
were age, sex, level of education, disease extent, north–
south residence, familial IBD, treatment with azathioprine
and smoking status. Multivariate Cox regression analysis
showed an adjusted RR for first relapse of 1.4 (CI 1.1–1.8,
p=0.009) for p-ANCA-positive patients and a non-significant
difference between ASCA-positive and ASCA-negative pa-
tients. Multivariate Poisson regression analysis of the total
number of relapses during follow-up showed significant dif-
ferences in adjusted RR both for p-ANCA, 1.9 (CI 1.7–2.1,
pb0.001), and for ASCA, 1.8 (CI 1.5–2.1, pb0.001).

4. Discussion

In this study we found a low prevalence of p-ANCA among UC
patients, and a significantly higher rate of first relapse and
total number of relapses in the p-ANCA-positive than in the
p-ANCA-negative patients after 10 years of follow-up. A
significantly higher total number of relapses among ASCA-
positive patients was also shown by Poisson regression.

The reported prevalence of p-ANCA among UC patients is
generally higher than what we found.9 The reason for this



Table 3 Use of systemic drugs during follow-up

5-ASA GCS AZA/6MP

User n Use
period

Non-
user n

No data
n

User n Use
period

Non-
user n

No data
n

User n Use
period

Non-
user n

No data
n

p-ANCA Negative 273 0.8 45 9 137 0.1 181 9 28 0.3 288 11
Positive 95 1.0 9 1 61 0.1 43 1 11 0.4 92 2

ASCA Negative 342 0.8 53 9 184 0.1 211 9 31 0.5 361 12
Positive 26 0.8 1 1 14 0.2 13 1 8 0.1 19 1

5-ASA, sulfasalazine/5-aminosalisylic acid; GCS, glucocorticosteroids; AZA/6MP, azathioprine/6-mercaptopurine; No data, no available
information on drug use; Non-user, drug not used during follow-up; User, drug used during follow-up; Use period, proportion of time on
medication during follow-up, median value calculated for drug users only.
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could be that most of these studies have been performed in
referral populations and not in population-based cohorts, as
in our study. Differences in the methods of analysis could also
explain this discrepancy. The combination of IgG with IgA
antibody titre could have revealed a higher prevalence of
p-ANCA.10 In a population-based cohort from Rochester,
Minnesota, serum samples from 83 UC patients were tested
for p-ANCA using five different assays, and the prevalence
of p-ANCA varied from 0 to 63%.2 The test used in our study
was based on IgG detection, which showed a positive p-
ANCA in 49.7% of 147 consecutive UC patients at a uni-
versity referral centre.8 We therefore believe that the low
prevalence of p-ANCA found in our cohort is due to the
population-based nature of the study and to geographical
variations between the centres.

Our findings support the hypothesis that p-ANCA is as-
sociated with a more aggressive disease during follow-up.
Furthermore, the larger difference in relapse rates over time
in these patients is consistent with p-ANCA being a marker
of a poor long-term disease outcome. The combination of
p-ANCA and ASCA has been proposed as an adjunctive
diagnostic tool in IBD.11 In studies of sub-groups of UC
patients, a positive p-ANCA has been associated with ther-
apy-resistant left-sided disease,12 more aggressive dis-
ease, a more frequent need for early surgery1 and the
development of pouchitis in ileal pouch anal anastomo-
sis.13,14 However, the implication of these results for long-
term disease outcome in UC has not been investigated
before.

A number of studies have failed to show any correlation
between disease activity and the presence of p-ANCA.15–17

However, in others a lower prevalence of p-ANCA among UC
patients in remission has been reported,18 and a positive
titre of p-ANCA has been found to be associated with more
aggressive UC.19,20 However, most of these studies have been
carried out on a small number of patients, using different
laboratory methods. Furthermore, no uniform definitions of
disease activity, study outcome or follow-up routines have
been used. These factors could explain the inconsistencies in
the results reported so far.

Colectomy risk was not related to p-ANCA status. Extent
of disease in our cohort was shown in a previous study to be
related to the risk of colectomy,21 but not to the risk of
relapse.22 The formation of p-ANCA has been proposed to be
a consequence of a mucosal immune response with high
specificity for UC.23 If so, the immune response could result
in an increase in inflammatory activity and p-ANCA formation
irrespective of disease extent or colectomy risk. Further-
more the decision to perform colectomy may be influenced
by local treatment strategies for disease resistant to initial
medical therapy or for prevention of colorectal cancer.24

Therefore, when investigating the impact of p-ANCA status,
colectomy rate may be a less reliable marker of disease
activity than relapse.

Positive titre of ASCA has been associated with CD,
especially stricturing and penetrating disease,25 and with
surgery26 and higher health care costs.27 However, there are
few if any reports on the implications of positive ASCA in UC
patients. Our results indicate that positive ASCA may be a
marker of more aggressive disease in UC as well, as measured
by the overall risk of relapse in the first 10 years of disease
course and the relationship to the use of azathioprine/6MP.
However, these results must be interpreted with great cau-
tion due to the low prevalence of positive ASCA among UC
patients. Given the broad confidence interval in the Mann–
Whitney U-test, the discrepancy between the results of the
two statistical analyses of ASCA as a risk factor for total
number of relapses could be due to a type-II statistical error.

The use period for both GCS and 5-ASA represented a
significantly higher percentage in p-ANCA-positive than in
negative patients. However, this should be regarded as an
epiphenomenon owing to the frequent use of these drugs in
the treatment of relapses that we found to be associated
with positive p-ANCA. The higher levels of AZA/6MP in our
ASCA-positive patients may also reflect more aggressive
disease, but due to the small number of patients the higher
levels could also be coincidental. The results of the multi-
variate regression analyses showed that the use of AZA did
not contribute significantly explain the relation between
disease outcome and p-ANCA status.

Cigarette smoking has been shown to protect against UC
and may also alleviate the clinical course.28 The low prev-
alence of p-ANCA in smokers compared with non-smokers
at the time of diagnosis in our study is consistent with
this reported finding. Factors responsible for the effect of
smoking on the development of UC may also reduce the
formation of p-ANCA as an epiphenomenon. Since the prev-
alence of p-ANCA did not differ between patients who
stopped smoking during follow-up and those who continued
smoking, it is not likely that the protective effect of smoking
on UC is mediated by a change in the status of p-ANCA. Other
environmental factors likely to influence disease activity,
such as treatment with GCS or colectomy, may also change p-
ANCA status from positive to negative.19 This could explain
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the difference in serological status, even though it was not
supported by our data.

The design of cohort formation and follow-up used in our
study has a strong methodological advantage. However,
although we found that a number of demographic and phe-
notypic variables were comparable in tested and non-tested
patients, this does not entirely exclude a selection bias. We
have previously demonstrated an inverse relationship be-
tween age at diagnosis and risk of relapse.22 The lower risk of
relapse found in the non-tested group may have been caused
by the greater age of the patients who had died. If there was
a low risk of relapse among the patients who did not attend
follow-up, this would also result in a selection bias. Since the
risk of relapse in the non-tested patients was lower than in
those tested, the association between a positive serological
test and the risk of relapse for the total cohort may in fact be
lower than what we found.

Despite the prospective inclusion and follow-up, the data
on smoking were obtained retrospectively, and this may have
resulted in recall biases. Our definition of relapse, although
clinically relevant, did not include any clinical or endosco-
pical scoring systems, which have been used in other studies
to measure disease activity.29,30 Although some minor re-
lapses may not have been registered, we believe that we
were able to record most of the clinically important relapses
during follow-up.

The tests for ASCA and p-ANCAwere performed at the end
of the study. We were therefore not able to analyse the
possibility of a relationship between these markers and
mortality as an outcome. In addition the prognostic value
of these tests in our study depended on the stability of the
serological status from the point of inclusion throughout
follow-up. A decline in the number of seropositive patients
during the follow-up could have weakened the impact
of these markers on disease prognosis. However, ASCA ti-
tres have previously been shown to be consistent over
time, independently of medical or surgical treatment,31–33

which indicates that they are a stable genetic marker of
disease. P-ANCA status, on the other hand has been found to
change from positive to negative after treatment with
steroids or colectomy.19 This was not supported by our
results, which showed neither a higher rate of colectomy nor
a longer period of treatment with GCS in p-ANCA-negative
than in p-ANCA-positive patients. Thus although fluctuations
in p-ANCA titres over time have been reported, especially
in patients with relapsing or chronic active UC, p-ANCA
seems to remain stable in most patients during follow-up.20

This is supported by a study by Israeli et al., who showed
that p-ANCA was positive in 25% of UC patients even before
the clinical onset of the disease.34 These data indicate that
p-ANCA remains serologically stable over time and are con-
sistent with our finding that p-ANCA is a reliable indicator of
long-term disease course. However, its serological stability
means that the use of p-ANCA for monitoring disease activity
and the effect of treatment during the course of disease
could not be established by our data.

In conclusion, a positive p-ANCA status in a population-
based cohort of UC patients followed for 10 years was a
possible predictor of a relapsing disease and a larger number
of relapses, information that could be useful when deciding
on medical treatment. The presence of ASCA as an indicator
of a more aggressive disease course in UC could not be
excluded. However, the low prevalence of both markers
in this population-based cohort limits their use in clinical
practice, and better tests for both prediction and monitoring
of disease activity in UC are still needed.35 Further studies
should be performed of both established and new serological
markers during long-term follow-up.
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