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Abstract
Background Serum anti-proteinase 3 anti-neutrophil cytoplasmic antibody (PR3-ANCA) is a diseasespecific antibody against granulomatosis with polyangiitis. Some patients with ulcerative colitis (UC)
have positive results for PR3-ANCA but the clinical significance of PR3-ANCA is not clear. Thus, we
conducted a multicenter, retrospective, observational study to elucidate the clinical significance of PR3ANCA in UC.
Methods In total, 150 patients with UC underwent colonoscopy and serum PR3-ANCA measurements.
Activity was evaluated using the Mayo Endoscopic Subscore (MES), and the relationship between activity
and PR3-ANCA was analyzed.
Results Twenty-six of the 150 patients who met the exclusion criteria were eliminated; 124 patients were
included. A positive correlation was observed between MES and PR3-ANCA (r = 0.42; p < 0.001). Receiveroperating characteristic analysis showed that the cut-off value for calculations was 4.1 U/mL. Of 108
patients with active-phase UC, 58 (53.7%) were positive for PR3-ANCA. Furthermore, patients for whom
steroid therapy was ineffective had a significantly higher rate of being PR3-ANCA positive (p = 0.045). Of
21 patients who reached clinical remission with PR3-ANCA-positive active-phase UC, 13 had an MES ≥ 1
and 8 patients had an MES 0. For MES 0 cases, the reduction of PR3-ANCA levels was significant (p =
0.012) when comparing the active-phase and clinical remission. All cases with MES 0 were negative for
PR3-ANCA. Only 4 of 13 cases with MES ≥ 1 were negative for PR3-ANCA.
Conclusions Approximately half of UC cases are PR3-ANCA-positive during the acute phase, indicating
that PR3-ANCA is a potential marker of disease activity that predicts steroid therapy failure.
Trial registration This study was registered in the UMIN Clinical Trials Registry System (000039174).
Retrospectively registered on 16th Jan. 2020.

Introduction
Ulcerative colitis (UC) is a chronic, refractory inflammatory bowel disease of unknown cause and is
diagnosed either histologically or by colonoscopy[1]. Clinical remission has been the primary target of
treatment; however, endoscopic remission (when endoscopy shows no mucosal inflammation) has
recently become more appropriate[2]. Endoscopic evaluation would be desirable to accurately evaluate
disease activity. Nonetheless, the significant physical and financial burdens make it difficult to perform
frequent endoscopic examinations. Fecal hemoglobin and calprotectin have recently been reported as
useful for evaluating disease activity[3, 4]. Furthermore, the ability to use blood test results to evaluate
disease activity would be extremely beneficial in clinical practice.
Serum ANCA is a general term for anti-neutrophil cytoplasmic antibodies. Clinically important ANCAs
include cytoplasmic ANCAs (c-ANCA or PR3-ANCA), which target the antigen proteinase 3 (PR3), and
perinuclear ANCAs (p-ANCA or MPO-ANCA), which target the antigen myeloperoxidase (MPO). AntiPage 3/20

proteinase 3 (PR3) is a highly specific biomarker for granulomatosis with polyangiitis[5], and MPO-ANCA
is a highly specific biomarker for eosinophilic granulomatosis with polyangiitis or microscopic
polyangiitis[6]. To diagnose UC, ANCA is measured to exclude intestinal lesions caused by vasculitis.
MPO-ANCA is reportedly useful to differentiate UC from Crohn’s disease because UC cases in Western
countries are often positive for MPO-ANCA[7, 8]. However, in Japan and other regions of Asia, UC cases
are commonly positive for PR3-ANCA, not MPO-ANCA[9, 10]. A multicenter, retrospective, observational
study was conducted to elucidate the clinical significance of PR3-ANCA in UC.

Materials And Methods
Patients.
Between April 2016 and June 2019, Kagawa Prefectural Central Hospital and Mitoyo General Hospital
registered 150 patients with UC who underwent colonoscopy and PR3-ANCA measurement within 1 week.
Patients were excluded for the following reasons: age 5 years or younger; a complication that could be
positive for PR3-ANCA or MPO-ANCA such as autoimmune disease, chronic extraintestinal inflammatory
disease[11], or malignant tumor[12]; and undergoing treatment with or having a history of treatment with
tumor necrosis factor (TNF)-α inhibitors (infliximab, adalimumab and golimumab) [13], which have the
potential to cause drug-induced ANCA-associated vasculitis.
UC was diagnosed based on the Lennard-Janes criteria[14]. Disease types were classified based on the
Montreal Classification[15] as proctitis, left-sided, and extensive. Disease activity was evaluated by
assigning the Mayo Endoscopic Subscore (MES)[16] to the sites with the most severely inflamed mucosa,
according to colonoscopy results. An MES of 0 was defined as remission and an MES ≥ 1 was defined as
active-phase disease. A cavitating ulcer was defined as an ulcer that reached the muscular layer with a
margin that looked like it was cut into the shape of a cliff according to endoscopic findings. A cavitating
ulcer is one of the hallmarks of severe UC and poses a risk of perforation. Pathological activity was
evaluated by assigning the Matts grade[17] to biopsy results of the site with the most severely inflamed
mucosa. The MES and Matts grade were evaluated by two blinded individuals (two endoscopy specialists
and two pathologists).
Clinical activity was evaluated using the Partial Mayo Score, and a score ≤ 1 was defined as clinical
remission. We examined the response to the therapy for the most severe flare-up of colitis in each
participant. Those who achieved clinical remission within 6 months of treatment were considered
responders. PR3-ANCA status of responders or non-responders to each therapy was evaluated.
Steroid resistance has been defined as an exhibition of no clinical improvement after treatment with highdose oral steroids (40–60 mg/day prednisone or equivalent) within 30 days or no clinical improvement
after treatment with high-dose intravenous prednisone within 7–10 days[18]. Steroid dependence has
been defined by an initial response to treat with high-dose prednisone but then relapse during tapering or
shortly after drug discontinuation and requiring re-introduction to maintain symptom control[19].
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PR3-ANCA and MPO-ANCA were measured at an external institution using a kit (STACIA® MEBLux™ test;
MBL) including a chemiluminescent enzyme immunoassay (CLEIA) on serum that was cryopreserved at
-10 °C or below. The detection limit value for PR3-ANCA and MPO-ANCA was 1.0 U/mL. Cytomegalovirus
(CMV) infection was defined as positive if either CMV immunostaining of biopsy tissue or serum CMV
pp65 antigen (C7-HRP) was positive.
A specialist in collagen diseases confirmed that all patients did not have granulomatosis with
polyangiitis during the course of their UC. The primary endpoint was the relationship between UC activity
and PR3-ANCA.
The UMIN registration number of this study is 000039174.
Statistical Analysis.
EZR (version 3.4.1 for Windows) was used for statistical analysis. Fisher’s exact test and chi-squared test
were used for nominal variables, and Mann-Whitney U test and Student t-test were used for continuous
variables. Spearman rank correlation or Pearson correlation were used for correlation analysis. Receiveroperating characteristic (ROC) analysis was conducted to estimate the cut-off value for PR3-ANCA. The
level of statistical significance was set to p < 0.05.

Results
Of 150 UC patients, 124 were analyzed; 12 were excluded for possessing an autoimmune disease, chronic
extraintestinal inflammatory disease, or malignant tumor; 14 for undergoing treatment with a history of
treatment with TNF-α inhibitors. Of the 124 patients, 30 (24.2%) presented with their initial attack of
colitis.
Patients included 65 men and 59 women with a mean age of 42.4 years (± 16.9 years). The mean age of
onset was 35.2 years (± 16.0 years), and the median disease duration was 3.5 years (0.8–12.0). There
were 85 cases of extensive colitis (68.5%), 25 cases of left-sided colitis (20.2%), and 14 cases of proctitis
(11.3%) (Table 1). Sixteen patients had an MES of 0, 30 had an MES of 1, 33 had an MES of 2, and 45
had an MES of 3, indicating 16 cases in remission (12.9%) and 108 cases in the active-phase (87.1%).
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Table 1
Characteristics of subjects
n = 124
Age, mean ± SD (years)

42.4 ± 16.9

Sex, M/F

65/59

BMI, mean ± SD

22.2 ± 3.4

Smoker

35

Alcohol consumption

37

Age at onset, mean ± SD (years)

35.2 ± 16.0

Disease duration, median (range), years

3.5 (0.8–12.0)

Initial attack

30 (24.2%)

Type
Extensive

85 (68.5%)

Left-sided

25 (20.2%)

Proctitis

14 (11.3%)

Frequency of defecation per day

4 (2–6)

Bloody stool

54

CRP, mg/dL

0.14 (0.05–0.77)

Alb, g/dL

4.2 (3.8–4.5)

Plt, མ104/µL

29.1 (23.7–35.7)

Fecal hemoglobin, median (range), ng/mL

460 (50–3861)

CMV infection

4

MES

2 (1–3)

Cavitating ulcer

11

Matts grade

3 (2–4)

Abbreviation: BMI, body mass index; CRP, C-reactive protein; Alb, albumin; Plt, platelet; PR3-ANCA, antiproteinase 3 anti-neutrophil cytoplasmic antibody; MPO-ANCA, myeloperoxidase anti-neutrophil
cytoplasmic antibody; CMV, cytomegalovirus; MES, Mayo Endoscopic Subscore
Table 2 shows patients’ PR3-ANCA or MPO-ANCA levels grouped by MES. Of the 108 active-phase cases,
77 cases (71.3%) had PR3-ANCA ≥ 1.0 U/mL, and 7 (6.5%) had MPO-ANCA ≥ 1.0 U/mL. When PR3-ANCA
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was < 1.0 U/mL, MPO-ANCA was also < 1.0 U/mL, and all patients with MPO-ANCA ≥ 1.0 U/mL also had
PR3-ANCA ≥ 1.0 U/mL.
Table 2
Patients’ PR3-ANCA and MPO-ANCA levels by MES group
MES

0 (n = 16)

1 (n = 30)

2 (n = 33)

3 (n = 45)

PR3-ANCA ( ≧ 1.0)

6

15

23

39

PR3-ANCA (༜1.0)

10

15

10

6

MPO-ANCA ( ≧ 1.0)

1

2

3

2

MPO-ANCA (༜1.0)

15

28

30

43

Abbreviation: MES, Mayo Endoscopic Subscore; PR3-ANCA, anti-proteinase 3 anti-neutrophil
cytoplasmic antibody; MPO-ANCA, myeloperoxidase anti-neutrophil cytoplasmic antibody
A positive correlation was observed between MES and serum PR3-ANCA levels (r = 0.42; 95% confidence
interval [CI], 0.27–0.56; p < 0.001) (shown in Fig. 1). ROC analysis showed that the cut-off value was 4.1
U/mL (area under the curve [AUC], 0.72; 95% CI, 0.60–0.83; sensitivity, 0.88; specificity, 0.54) (shown in
Fig. 2).
Of 108 patients with cases in the active-phase, 58 patients (53.7%) had serum PR3-ANCA ≥ 4.1 U/mL,
indicating the PR3-ANCA-positive group, and 50 patients (46.3%) had serum PR3-ANCA < 4.1 U/mL,
indicating the negative group. A comparison of the PR3-ANCA in the active-phase showed that the PR3ANCA-positive group had significantly higher MES, pathological activity, C-reactive protein (CRP),
frequency of defecation, and
lower albumin (Alb) (p = 0.005, 0.005, 0.017, 0.048, and 0.003, respectively) than the negative group
(Table 3).
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Table 3
Comparison of PR3-ANCA-positive group and negative group in the active phase
PR3-ANCA ≧ 4.1

PR3-ANCA༜4.1

(n = 58)

(n = 50)

Age, mean ± SD (years)

41.3 ± 17.8

43.0 ± 17.3

0.610

Sex, M/F

29/29

28/22

0.570

BMI, mean ± SD

22.2 ± 3.2

22.3 ± 3.8

0.940

Smoker

13

15

0.390

Alcohol consumption

15

13

1

Age at onset, mean ± SD (years)

36.2 ± 17.1

35.4 ± 15.9

0.800

Disease duration, median (range), years

2 (0–7)

3.5 (0–12.8)

0.280

Type

p-value

0.320

Extensive

45

32

0.140

Left-sided

9

11

0.460

Proctitis

4

7

0.340

Frequency of defecation per day

5 (2–10)

4 (2–5)

0.048

Bloody stool

30

24

0.850

CRP, mg/dL

0.34 (0.09–2.7)

0.12 (0.04–0.57)

0.017

Alb, g/dL

3.9 (3.2–4.3)

4.3 (4.0–4.6)

0.003

Plt, x104/µL

30.0 (25.6–40.3)

29.9 (23.8–35.0)

0.480

Fecal hemoglobin, median (range), ng/mL

763 (50–4744)

890 (136–4256)

0.940

CMV infection

3

1

0.620

MES

3 (2–3)

2 (1–3)

0.005

Cavitating ulcer

9

2

0.140

Matts grade

4 (3–5)

3 (2–4)

0.005

Abbreviation: BMI, body mass index; CRP, C-reactive protein; Alb, albumin; Plt, platelet; PR3-ANCA, antiproteinase 3 anti-neutrophil cytoplasmic antibody; MPO-ANCA, myeloperoxidase anti-neutrophil
cytoplasmic antibody; CMV, cytomegalovirus; MES, Mayo Endoscopic Subscore
Table 4 shows the stratification based on PR3-ANCA status of responders and non-responders to
induction therapy, among a total of 108 patients during their most severe flare-up of colitis. Steroid
therapy was introduced to 37 cases with a median Partial Mayo Score of 5 (4–7). In non-responders to
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steroid therapy, leukocytapheresis (LCAP) or tacrolimus was used as additional therapy. Median Partial
Mayo Scores of responders and non-responders were 5 (4–7) and 4 (3–6) respectively and were not
significantly different between the two groups (p = 0.55). Of the 18 patients who failed to achieve clinical
remission to steroid therapy (48.6%), 5 were steroid-resistant and 13 steroid-dependent. PR3-ANCA
positivity of non-responders to steroid therapy was significantly higher than that of responders (77.8% vs.
42.1%, p = 0.045).
Table 4
Positive rates of PR3-ANCA in responders or non-responders to the past therapy during the most severe
flare-up of colitis
Responders

Non -responders

(n = 68)

(n = 40)

p-value

Past therapy
5-ASA alone

24/49 (49.0%)

11/21 (52.4%)

1

LCAP alone

0/0 (0.0%)

1/1 (100.0%)

1

Steroid

8/19 (42.1%)

14/18 (77.8%)

0.045

Alone

3/9 (33.3%)

0/2 (0.0%)

1

Plus, 5-ASA

5/10 (50.0%)

8/9 (88.9%)

0.14

Plus, 5-ASA plus LCAP

0/0 (0.0%)

3/4 (75.0%)

1

Plus, tacrolimus

0/0 (0.0%)

3/3 (100.0%)

1

Abbreviation: PR3-ANCA, anti-proteinase 3 anti-neutrophil cytoplasmic antibody; 5-ASA, 5Aminosalicylic Acid; LCAP, leukocytapheresis
Of the 124 cases, 16 had a Matts grade of 1 (12.9%), 20 had a Matts grade of 2 (16.1%), 33 had a Matts
grade of 3 (26.6%), 27 had a Matts grade of 4 (21.8%), and 28 had a Matts grade of 5(22.6%). Titers of
PR3-ANCA at Matts grade 1, 2, 3, 4, and 5 were 0 (0-3.4), 1.1 (0-3.2), 5.5 (0-15.1), 3.1 (0.7-7.0), and 7.4
(4.6–15.5), respectively. A positive correlation was observed between Matts grade and serum PR3-ANCA
levels (r = 0.25; 95% confidence interval [CI], 0.067–0.42; p = 0.0082).
Of 11 patients with cavitating ulcers, all patients had an MES of 3, but 4 had a Matts grade of 3, one had
a Matts grade of 4, and 6 had a Matts grade of 5. In this group, the titer of PR3-ANCA was 23.3 (2.2–
226.0), and 2 patients were negative for PR3-ANCA.
Of the 58 patients with active-phase PR3-ANCA-positive cases, 28 (48.3%) were observed for 7.5 months
(range, 5.1–15.0) and underwent endoscopic examination and PR3-ANCA measurements. Clinical
remission was achieved in 21 of the 28 cases (75.0%); however, 13 patients had an MES ≥ 1 and only 8
patients had an MES of 0 (Table 5).
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Table 5
MES and PR3-ANCA positivity in clinical remission cases
MES

0 (n = 8)

1 (n = 3)

2 (n = 8)

3 (n = 2)

PR3-ANCA positive

0

0

7

2

PR3-ANCA negative

8

3

1

0

Abbreviation: MES, Mayo Endoscopic Subscore;
PR3-ANCA, anti-proteinase 3 anti-neutrophil cytoplasmic antibody
For MES 0 cases, the reduction of PR3-ANCA levels was significant (p = 0.012) when comparing the
active-phase and clinical remission. In contrast, for MES ≥ 1 cases, the reduction of PR3-ANCA levels was
not significant (p = 0.050) (shown in Fig. 3). Of the 8 cases with MES 0, all were negative for PR3-ANCA;
only 4 of the 13 cases with MES ≥ 1 (30.8%) were negative for PR3-ANCA (Table 4). An endoscopic
evaluation of activity of the 21 cases that reached clinical remission in PR3-ANCA-positive active-phase
UC showed that PR3-ANCA had a sensitivity of 69.2%, a specificity of 100%, positive predictive value of
100%, negative predictive value of 66.7%, and a proper diagnosis rate of 81.0%.

Discussion
The rate of positivity for PR3-ANCA in UC has been reported as 39.2% among Japanese individuals by
Takedatsu et al[10]. In addition, it is reportedly 8.6% among Chinese individuals, 12.1% among Swedish
individuals[20], and 14.1% among Spanish individuals[21]. In the present study considering Japanese
individuals, the PR3-ANCA positivity rate was 53.7%, which is close to that reported by Takedatsu et al.
and higher than that reported in other countries.
Measurements of PR3-ANCA have been known to yield different results, dependent on the method used.
Methods of measuring ANCA can be broadly classified as indirect immunofluorescence (IIF) and enzyme
immunoassay (EIA). EIA methods include enzyme-linked immunosorbent assays (ELISA) and
chemiluminescent enzyme immunoassays (CLEIA). IIF is reportedly unreliable because of changes in
antigenicity or admixture of other antigens[22, 23]. Regarding EIA, CLEIA is reportedly more sensitive than
ELISA for examinations of the same samples[24]. Although PR3-ANCA was measured using the same
CLEIA method in the present study and by Takedatsu et al[10], other reports have not described the
methods of measurement in detail. The differences in the positivity rates may be the result of differences
in the measurement method.
Factors that affect the PR3-ANCA positivity rate in UC include patient background and UC activity.
Important patient background characteristics are ethnicity, other diseases, and drugs used.
The onset of ANCA-associated vasculitis is often caused by silica exposure[25]. A relationship with
chronic respiratory disease or malignant tumors has also been reported[18, 26]. Previous investigations
of the relationship between UC and PR3-ANCA have not considered factors other than UC that could be
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PR3-ANCA-positive. The present study excluded cases involving complications that could affect PR3ANCA and cases involving drug use.
Drugs that require special attention with respect to ANCA include the following: hydralazine, an
antihypertensive; propylthiouracil, a drug used to treat hyperthyroidism; minocycline, an antimicrobial;
and TNF-α inhibitors[27, 28]. TNF-α inhibitors are biologics that are used to treat UC and have an
important relationship with ANCA. There have been reports of ANCA-associated vasculitis caused by
infliximab or etanercept used to treat rheumatoid arthritis and juvenile idiopathic arthritis. Of note, TNF-α
inhibitor use was an exclusion criterion in the present study. One patient with a non-active-phase case
and a history of treatment with TNF-α inhibitors (excluded from the present study) had high PR3-ANCA
levels (58.6 U/mL; data not shown).
The relationship between UC activity and PR3-ANCA remains controversial[10, 20]. As stated previously,
results of previous reports may have been impacted by differences in the methods used to measure PR3ANCA, complications and the use of drugs. Although Takedatsu et al[10]. reported that PR3-ANCA is
related to UC activity, UC activity was assessed according to clinical activity. In the present study, 21
cases entered clinical remission from the PR3-ANCA-positive active-phase of UC and had PR3-ANCA that
was more reflective of endoscopic activity than clinical activity. The present study eliminated as many
factors as possible that could affect the results. The UC group, which was PR3-ANCA-positive in the
active-phase, had PR3-ANCA that was reflective of UC disease activity. However, 46.3% of PR3-ANCAnegative cases still had highly active UC; it is not known whether the heterogeneity of UC affects PR3ANCA production.
Colonoscopy evaluation is the gold standard for the assessment of disease activity of UC. A positive
correlation was observed between MES and serum PR3-ANCA levels in this study. In addition, a positive
correlation was observed between Matts grade and serum PR3-ANCA levels, although the correlation was
weaker than that of MES. Some cases with a cavitating ulcer were underestimated when using the Matts
grade. Matts grade is a pathological evaluation of the inflammation of the mucosa. Therefore, accurate
assessment is difficult when evaluating the severe condition in which the ulcer reaches the muscular
layer.
No prior study has investigated how PR3-ANCA affects inflammation of the mucosa caused by UC.
Hyperactivity of neutrophils due to the formation and release of neutrophil extracellular traps (NETs) has
been discussed as it pertains to the pathology of PR3-ANCA-associated vasculitis[6, 29, 30]. NETs are a
network-like structure inside neutrophils with a mixture of neutrophil intranuclear DNA, neutrophil
cytoplasmic MPO and PR3, neutrophil elastase, bactericidal/permeability-increasing protein, lactoferrin,
and other antimicrobial proteins. In response to stimuli such as bacterial infection, NETs kill microbes by
being released outside the cell in exchange for cell death[31]. However, NETs cause direct injury to
vascular endothelial cells. Therefore, they are strictly controlled by being broken down, mainly by
deoxyribonuclease I[32].
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PR3-specific mouse monoclonal antibodies have been experimentally shown to assist with the formation
of NETs[30]. Overproduction of NETs has been inferred to lower immune tolerance to MPO and PR3,
consequently causing ANCA overproduction, which induces neutrophil hyperactivity and promotes
inflammation[30, 33–35].
Although the underlying cause of UC remains unknown, large quantities of neutrophils are observed at
the inflamed sites of the intestinal mucosa. In PR3-ANCA-positive active-phase UC in the present study,
remission significantly decreased with PR3-ANCA levels, which was reflective of mucosal inflammation.
In the UC group that became positive for PR3-ANCA during the active-phase, PR3-ANCA was expected to
be involved in some inflammatory processes. It is inferred that PR3-ANCA exacerbates inflammation of
the mucosa caused by UC, further complicating the mechanism of local inflammation of the mucosa;
however, that mechanism remains unclear. In all cases in the present study, endoscopic images showed
classic UC findings and biopsy results showed no findings of vasculitis.
PR3-ANCA-positive UC has been reported to involve few cases that are refractory or severe enough to
require surgery or intervention with immunoregulators or biologics[36]. However, there have been reports
of refractory cases and those that involve primary sclerosing cholangitis as a complication[24], but the
relationship between the UC prognosis and PR3-ANCA remains controversial. The results of the present
study showed that those who failed steroid therapy had a significantly higher proportion of PR3-ANCA
positive individuals. ANCA-associated vasculitis is treated with combination therapy comprising steroids
and immunoregulators[37, 38]. With PR3-ANCA-positive UC, it is possible that PR3-ANCA intensifies
inflammation of the mucosa caused by UC, thus rendering steroid monotherapy insufficient to treat the
active-phase. If this is the case, then PR3-ANCA in active-phase UC may be useful as an activity marker
and could provide treating physicians with treatment ideas other than steroid monotherapy, such as
biologics.
This study has several limitations. It is a retrospective observational study with short follow-up period
and small sample size. We examined the significance of PR3-ANCA in relation to the response to the past
therapy given against the most severe flare-up of colitis, but differences in the time of sampling may have
affected the results. Furthermore, a single method was used to measure serum PR3-ANCA. Other methods
of measurement need to be used to investigate whether the results are similar.

Conclusions
Approximately half of active-phase UC cases become positive for serum PR3-ANCA, thereby making it a
potential marker for disease activity that may predict steroid therapy failure. Prospective studies must be
performed to clarify the relationship between efficacy and PR3-ANCA for different methods of treating
acute UC.
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Alb albumin
ANCA anti-neutrophil cytoplasmic antibody
BMI body mass index
CI confidence interval
CLEIA chemiluminescent enzyme immunoassays
CMV cytomegalovirus
CRP C-reactive protein
EIA enzyme immunoassay
ELISA enzyme-linked immunosorbent assays
IIF indirect immunofluorescence
LCAP leukocytapheresis
MES Mayo Endoscopic Subscore
MPO myeloperoxidase
MPO-ANCA myeloperoxidase anti-neutrophil cytoplasmic antibody
NETs neutrophil extracellular traps
Plt platelet
PR3 anti-proteinase 3
PR3-ANCA anti-proteinase 3 anti-neutrophil cytoplasmic antibody
ROC Receiver-operating characteristic
TNF tumor necrosis factor
UC ulcerative colitis
5-ASA 5-Aminosalicylic Acid;
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Figure 1
A positive correlation was observed between MES and serum PR3-ANCA levels (r=0.42; 95% CI, 0.27-0.56;
p<0.001).
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Figure 2
The ROC analysis indicated that the cut-off value was 4.1 U/mL (AUC, 0.72; 95% CI, 0.60-0.83; sensitivity,
0.88; specificity, 0.54).
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Figure 3
Thirteen cases had an MES ≥1 and eight cases had an MES of 0 in remission. PR3-ANCA titers
significantly declined (p=0.012) and all became PR3-ANCA-negative in MES 0 cases.
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