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ABSTRACT - Background — Perinuclear anti-neutrophil cytoplasmic antibodies (p-ANCA) and anti-Saccharomyces cerevisiae antibodies (ASCAs) have
long been used to differentiate between Crohn’s disease (CD) and ulcerative colitis (UC), more recently having been used as prognostic indicators.
Objective — To determine the diagnostic accuracy of serological markers in the identification of pediatric CD and UC in Sao Paulo, Brazil, as well as
to correlate those markers with characteristics demographic and clinical of these two diseases. Methods — Retrospective cross-sectional multi-center
study involving pediatric patients with inflammatory bowel disease (IBD). We identified ASCAs serological markers and p-ANCA, correlating their
presence with demographic and clinical data, not only in the patients with IBD but also in a group of age-matched gastrointestinal disease-free controls.
Results — A total of 122 patients, 74 with IBD (46% males), treated at four pediatric gastroenterology referral centers, the mean age of 13£7 years,
49 (66%) with CD, and 25 (34%) with UC. The control Group comprised 48 patients (54% males). The proportion of patients testing positive for
p-ANCA was significantly higher in the UC group (69.9%) compared to the CD group (30.4%), as well as being significantly higher in the CD group
versus the control Group (P<0.001 for both). The proportion of patients testing positive for ASCA IgA (76.2%) and ASCA IgG (94.4%) markers
was also significantly higher in the CD group than in the control Group (P<0.001), and such positivity correlated significantly with the use of immu-
nomodulatory medications such as azathioprine and anti-tumor necrosis factor agents (azathioprine 38.9%, anti-TNF 55.6%; P=0.002). In the CD
group, the proportion of patients testing positive for the ASCA IgA was significantly higher among those who underwent surgery than among those
who did not (26.86+17.99; P=0.032). Conclusion — In pediatric patients with IBD in Sao Paulo, Brazil, serological tests proving to be highly specific,
although not very sensitive, for the diagnosis of IBD. However, the serological markers showed a positive correlation with the severity of the disease.

Keywords — Antibodies; antineutrophil cytoplasmic; antibodies; anti- Saccharomyces cerevisiae; inflammatory bowel disease.

INTRODUCTION differentiate between Crohn’s disease (CD) and UC, later they have

been used for predicting disease course and outcomes in IBD®19,

The diagnosis of pediatric inflammatory bowel disease (IBD)
is always a challenge and is based on a combination of symptoms
and signs at intestinal and extraintestinal sites, endoscopic findings
in the upper and lower gastrointestinal tract, as well as radiologi-
cal or capsule endoscopy findings consistent with the condition in
the small bowel, assuming that other diseases with similar clinical
manifestations have been excludedV). In approximately 25% of
patients with IBD, the first symptoms appear before the age of
18@, Despite careful clinical evaluation, IBD-unclassified (IBD-
U, a form of colonic IBD whose features make it impossible to
define as either colitis of Crohn’s disease or ulcerative colitis at
diagnosis), seemed straightforward and whereas more than 14% are
misdiagnosed with ulcerative colitis (UC), consequently undergoing
unnecessary colectomy and ileoanal anastomosis®.

Classical serological markers, such as perinuclear anti-neutrophil
cytoplasmic antibodies (p-ANCA) and anti-Saccharomyces cerevi-
siae antibodies (ASCAs), have been used in pediatric patients since
1993 and 1998, respectively™®. Although they were initially used to

ANCAs are defined as autoantibodies directed against an
unidentified component of the nuclear envelope within neutrophil
granules. On indirect immunofluorescence (IIF), these antibodies
present staining that is either cytoplasmic (c-ANCA) or perinuclear
(p-ANCA); a further subtype comprises those that show the latter
type of staining and are sensitive to deoxyribonuclease (DNase).
High levels of such p-ANCA are more strongly associated with
UC than with CD®1),

Although it seems that ASCAs develop as an epiphenomenon
during the onset of CD, luminal antigens such as bacteria and fun-
gus play essential roles in perpetuating the inflammatory process.
In patients with CD, the loss of immune tolerance in the presence
of resident bacterial flora is one of the fundamental aspects of the
pathogenesis of the disease!V.

Given the severe clinical repercussions of IBD in children
and adolescents, more efforts have been focused on improving
the diagnosis and especially identifying patients at risk for a poor
prognosis, including serological biomarkers®'?.
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The lack of studies of the ASCA immunoglobulin (Ig)A, ASCA
IgG, and p-ANCA serological markers in pediatric patients with
IBD in Brazil motivated us to apply these markers with the follow-
ing objectives: to determine the diagnostic accuracy of serological
antibody tests for the identification of pediatric patients with CD
or UC, as well as to determine the prevalence of those serological
markers in pediatric patients without gastrointestinal problems;
and to correlate those markers with sex, age at symptom onset,
age at diagnosis, time from symptom onset to diagnosis, site of the
disease, type of treatment (clinical or surgical) and complications.

METHODS

A cross-sectional multi-center study involving children and
adolescents with an established diagnosis of either DC or UC,
based on the Porto criteria®. Children with atypical UC and
IBD-U were excluded. We decided to publish this study which
was done between 2005 and 2008 to determine the diagnostic
accuracy of serological markers in the identification of pediatric
CD and UC in four centers in Sdo Paulo’s state, Brazil Universi-
dade de Sdao Paulo Faculdade de Medicina Hospital das Clinicas,
Departamento de Gastroenterologia e Laboratério de Investigagdo
Meédica (LIM ) Reumatologia, Universidade Estadual de Campinas,
Hospital de Clinicas, Departamento de Pediatria; Universidade de
Sdo Paulo, Faculdade de Medicina de Ribeirdo Preto, Departamento
de Pediatria; Santa Casa de Sdo Paulo, Departamento de Pediatria
Complexo Hospitalar do Mandaqui, Unidade de Gastroenterologia
Pediatrica as well as to correlate those markers with characteris-
tics demographic and clinical of the disease because this subject
persists with great importance nowadays. Demographic and
clinical data of the controls were obtained by reviewing their
medical records.

Blood samples (5 mL) to test for ASCAs markers (IgA and
IgG) and p-ANCA were collected from patients and controls. We
employed an indirect ITF technique to determine if the predomi-
nant staining pattern of the ANCAs was perinuclear (p-ANCA) or
cytoplasmic (c-ANCA), using human granulocytes fixed in ethanol
and formalin as the standard method. The standard dilution of
1:20 was used, and the positive sera were titrated with antinuclear
antibodies (ANAs) on human epithelial type 2 cells. Cases testing
positive for ccANCA were confirmed by fixation with an enzyme-
linked immunosorbent assay (ELISA) kit (INOVA Diagnostics,
Inc., San Diego, CA, USA). Patients who were ANA positive were
also p-ANCA positive only if the p-ANCA title was >2 dilutions
greater than that of ANA. We also used ELISA (QUANTA Lite
ASCA kit; INOVA Diagnostic Inc.) to quantify ASCAs. The pat-
tern was arbitrarily designated negative: values from 0 to 20.0 TU/
mL, indeterminate from 20.1 to 24.9 IU/mL, and positive when
above or equal to 25 IU/mL. Positivity for ASCA IgG, ASCA IgA,
or both were considered a marker for CD. Laboratory technicians
were blinded for clinical histories and diagnosis.

The study was approved by the Research Ethics Committees
of the respective centers. All participating patients gave written
informed consent.

Statistical analysis

Chi-square tests of homogeneity or Fisher’s exact tests were used
to evaluate the association between serological markers and categori-
cal variables. Mann-Whitney tests were used to determine the relation
of markers and continuous variables. Mann-Whitney tests were used
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to evaluate the association between ASCAs markers and categorical
variables or Kruskal-Wallis tests. Sensitivity and specificity values
were calculated in comparison with the control Group. Statistical
analyses were performed with the Statistical Package for the Social
Sciences, version 13.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

We evaluated 122 patients, 49 with a confirmed diagnosis
of CD, of whom 25 were male (CD group). In that group, ages
141+4.6 years (range 1.6-18). We also evaluated 25 patients with a
confirmed diagnosis of UC, 11 males (UC group). In the UC group,
ages 12.514.8 years (range 2—-18). Also, we evaluated a group of 48
controls, ages 7.4%4.2 years (range 0.5-18), TABLE 1.

The proportions of patients testing positive for p-ANCA were
significantly higher in the UC group (69.6%) compared to the CD
group (30.4%; P<0.001), as well as being significantly higher in the
CD group than in the control Group (0%; P<0.001), TABLE 1.
TABLE 2 shows that the proportion of patients testing positive for
the ASCA IgG marker was significantly higher in the CD group
than in the control Group (P<0.001) and that positivity for ASCA
IgG correlated with the use of immunomodulatory medication
(Azathioprine 38.9%; anti-TNF 55.6%; P=0.002). As shown in
TABLE 3, the proportion of patients testing positive for the ASCA
IgA marker was also significantly higher in the CD group (76.2%)
than in the control Group (23.8%; P=0.001).

There was no significant relationship between the detection of
the serological markers and localization of the disease (P>0.05 for
all), TABLES 1, 2, and 3.

There was no significant relationship between the detection of
the serological markers and the age-related measures (P>0.05 for
all), TABLE 4. It is also noteworthy that the ASCA IgA marker
values were statistically higher among individuals who had under-
gone surgery (26.86+17.99; P=0.032), TABLES 5 and 6.

p-ANCA marker is highly specific, albeit not sensitive, for the
diagnosis of UC, TABLE 7. ASCAs IgG and IgA markers had high
specificity and low sensitivity for the diagnosis of CD, TABLE 7.

Three patients in the UC group tested positive for c-ANCA, as
confirmed by ELISA, which showed negativity for anti-myeloperox-
idase antibodies and positivity for anti-proteinase three antibodies
—371U/mL, 32 TU/mL, and 42 IU/mL, respectively — well above
the reference range of <25 TU/mL.

DISCUSSION

The classic biomarkers p-ANCA and ASCA help in the dif-
ferential diagnosis between pediatric CD and UC, in the prognosis
in CD, in the clinical expression of UC, and more recently its
corrections with early treatment with anti-TNF, in addition to the
association with the variability of the intestinal microbiome and
the damage of the intestinal mucosa, justifying the interest in this
subject in the present day’31>17,

Limited data have been reported about serological biomarkers
in pediatric IBD in the Brazilian population, but all of them includ-
ing a cohort or case report in adult patients, except one study that
included both adult and pediatric population$2,

In the present study, the presence of p-ANCA was found to have
a significant association with UC. Our study founded the accuracy
of p-ANCA testing for the detection of UC with a sensitivity of
64%, specificity of 100%, and negative predictive value of 84.2%.
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TABLE 1. Characteristics of pediatrics patients, by the result of perinuclear anti-neutrophil cytoplasmic antibody testing.

p-ANCA
Negative Positive Total
Measure Category (1299) (n=23) P
n (%) n (%) n (%)
Sex Male 46 (46.5) 14 (60.9) 60 (49.2) 0.213
Female 53 (53.5) 9(39.1) 62 (50.8) ’
Controls 48 (48.5) 0 (0) 48 (39.3)
Disease CD 42 (42.4) 7 (30.4) 49 (40.2) <0.001
ucC 99.1) 16 (69.6) 25 (20.5)
Total 99 (100) 23 (100) 122 (100)
Ileum 5(11.9) 0 (0) 5 (10.2)
. Small bowel 6(14.3) 0 (0) 6(12.2)
CD location Colon 12.4) 0(0) 12) 0.449
Tleum +colon 30 (71.4) 7 (100) 37 (75.5)
Total 42 (100) 7 (100) 49 (100)
. Pancolitis 8(88.9) 12 (75) 20 (80)
UC location Distal colitis 1(11.1) 4(25) 5 (20) 0.621
Total 9 (100) 16 (100) 25 (100)
Other 15 (29.4) 6(26.1) 21 (28.4)
Medication Azathioprine 22 (43.1) 12 (52.2) 34 (45.9) 0.762
anti-TNF-a 14 (27.5) S (21.7) 19 (25.7)
No 41 (80.4) 19 (82.6) 60 (81.1)
Surgery Yes 10 (19.6) 4(17.4) 14 (18.9) >0.999*
. No 18 (35.3) 7 (30.4) 25 (33.8)
Complication Yes 33 (64.7) 16 (69.6) 49 (66.2) 0.683
Total 51 (100) 23 (100) 74 (100)
p-ANCA: perinuclear anti-neutrophil cytoplasmic antibody; anti-TNF-o: anti-tumor necrosis factor-alpha; CD: Crohn’s disease; UC: ulcerative colitis. *Fisher’s exact test.
TABLE 2. Characteristics of pediatrics patients, by the result of anti-Saccharomyces cerevisiae antibody immunoglobulin G testing.
ASCA IgG
Negative Positive Total
Measure Category g P
(n=104) (n=18)
n (%) n (%) n (%)
Sex Male 51 (49.0) 9 (50) 60 (49.2) 0.940
Female 53 (51.0) 9 (50) 62 (50.8) ’
Controls 48 (46.2) 0 (0) 48 (39.3)
Disease CD 32 (30.8) 17 (94.4) 49 (40.2) <0.001
ucC 24 (23.1) 1(5.6) 25 (20.5)
Total 104 (100) 18 (100) 122 (100)
Ileum 4(12.5) 1(5.9) 5 (10.2)
. Small bowel 3(9.4) 3(17.6) 6(12.2)
CD location Colon 161 0.(0) 12.0) 0.652
Ileum +colon 24 (75.0) 13 (76.5) 37 (75.5)
Total 32 (100) 17 (100) 49 (100)
. Pancolitis 19 (79.2) 1 (100) 20 (80)
UC location Distal colitis 5 (20.8) 0 (0) 5 (20) »0.999*
Total 24 (100) 1 (100) 25 (100)
Other 20 (35.7) 1(5.6) 21 (28.4)
Medication Azathioprine 27 (48.2) 7 (38.9) 34 (45.9) 0.002
anti-TNF-o 9(16.1) 10 (55.6) 19 (25.7)
No 48 (85.7) 12 (66.7) 60 (81.1)
Surgery Yes 8 (14.3) 6(33.3) 14 (18.9) 0-090%
. No 20 (35.7) 5 (27.8) 25 (33.8)
Complication Yes 36 (64.3) 13(72.2) 49 (66.2) 0.536
Total 56 (100) 18 (100) 74 (100)

anti-TNF-o: anti-tumor necrosis factor-alpha; ASCA: anti-Saccharomyces cerevisiae antibody; CD
colitis. *Fisher’s exact test.

: Crohn’s disease; IBD: inflammatory bowel disease; IgG: immunoglobulin G; UC: ulcerative
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TABLE 3. Characteristics of pediatrics patients, by the result of anti-Saccharomyces cerevisiae antibody immunoglobulin A testing.

ASCA IgA
Negative Positive Total
P
Measure Category (n=101) (n=21)
n (%) n (%) n (%)
Male 51 (50.5) 9 (42.9) 60 (49.2)
Sex Female 50 (49.5) 12 (57.1) 62 (50.8) 0524
Controls 43 (42.6) 5(23.8) 48 (39.3)
Disease CD 33(32.7) 16 (76.2) 49 (40.2) 0.001
ucC 25 (24.8) 0 (0) 25 (20.5)
Total 101 (100) 21 (100) 122 (100)
Ileum 4(12.1) 1(6.3) 5(10.2)
. Small bowel 4(12.1) 2(12.5) 6(12.2)
CD location Colon 00) 1 (6.3) 1) 0.488
Ileum+colon 25 (75.8) 12 (75.0) 37 (75.5)
Total 33 (100) 16 (100) 49 (100)
UC locati Pancolitis 20 (80) 0 (0) 20 (80) N-C
ocarion Distal colitis 5 (20) 0(0) 5(20) ”
Total 25 (100) 0 (100) 25 (100)
Other 19 (32.8) 2(12.5) 21 (28.4)
Medication Azathioprine 26 (44.8) 8 (50) 34 (45.9) 0.233
anti-TNF-a 13 (22.4) 6(37.5) 19 (25.7)
No 48 (82.8) 12 (75) 60 (81.1) "
Surgery Yes 10 (17.2) 4(25) 14 (18.9) 0486
o No 21 (36.2) 4(25) 25(33.8)
Complication Yes 37 (63.8) 1275) 49 (66.2) 0.401
Total 58 (100) 16 (100) 74 (100)

anti-TNF-a: anti-tumor necrosis factor-alpha; ASCA: anti-Saccharomyces cerevisiae antibody; CD: Crohn’s disease; IBD: inflammatory bowel disease; IgA: immunoglobulin A; N-C: non-calculable;

UC: ulcerative colitis. *Fisher’s exact test.

TABLE 4. Comparison among serological markers, by age-related measures.

Marker Measure Category Mean + SD Median (range) N P
Negative 9.88 +5.14 10.0 (0.5-20.0) 99
A 0.240
ge (years) at symptom onset Positive 11.19 + 4.43 11.0 (1.0-19.0) 23
. . Negative 13.67 + 4.83 14.4 (1.6-20.0) 51
ASCA A, d 0.468
ge (ycars) ac diagnosis Positive 13.08 + 4.34 14.0 (4.0-19.5) 23
N i 1.40 = 1.02 1.0 (0.0->5. 1
Years from onset to diagnosis eg‘at.lve * ( 5:3) > 0.136
Positive 1.90 + 1.64 1.0 (0.5-8.0) 23
Negative 9.82 + 4.91 10.0 (0.5-20.0) 104
A 0.106
ge (years) at symptom onset Positive 11.86 + 5.41 12.9 (0.6-19.0) 18
. . Negative 13.53 + 4.52 14.2 (2.0-20.0) 56
ASCA I A .
SCA IgG ge (years) ac diagnosis Positive 13.35 + 5.22 13.4 (1.6-20.0) 18 0-955
N i 1.60 = 1. 1.0 (0.0-8.0 6
Years from onset to diagnosis eg.at.lve 3 ( ) > 0.832
Positive 1.43 + 0.91 1.0 (0.2-3.0) 18
Negative 9.78 + 4.91 9.5 (0.5-19.0) 101
A 0.090
ge (years) at symptom onset Positive 11.76 = 5.3 12.0 (0.6-20.0) 21 ?
. . Negative 13.42 + 4.57 14.2 (2.0-20.0) 58
ASCA IgA A d 0.70
& ge (years) ac diagnosis Positive 13.71 £ 5.13 13.9 (1.6-20.0) 16 703
N i 1.62 = 1. 1.0 (0.2-8.0 8
Years from onset to diagnosis eg.at.lve 35 ( ) > 0.619
Positive 1.33 + 0.84 1.0 (0.0-3.0) 16

ASCA: anti-Saccharomyces cerevisiae antibody; IgA: immunoglobulin A; IgG: immunoglobulin G.
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TABLE 5. Characteristics of the anti-Saccharomyces cerevisiae antibody immunoglobulin G positive patients.

ASCA IgG
Measure Category IU/mL N P
Mean = SD Median (range)
s Male 18.09 = 32.95 10.5 (5.0-258.0) 60 0.082
X Female 14.68 + 11.81 11.0 (6.0-60.0) 62 :

Controls 9.52 4 3.20 9.0 (5.0-16.0) 48

Disease CD 25.38 + 36.68 14.0 (6.0-258.0) 49 0.002
uc 11.80 = 6.89 10.0 (6.0-40.0) 25
Total 16.36 + 24.55 11.0 (5.0-258.0) 122
Tleum 17.30 + 11.78 11.0 (10.0-38.0) 5
: Small bowel 25.67 + 18.78 24.5 (7.0-59.0) 6

€D Location Colon 12.00 + N-C 12.0 (12.0-12.0) 1 0.945
Ileum+colon 26.78 + 41.39 14.0 (6.0-258.0) 37
Total 25.38 + 36.68 14.0 (6.0-258.0) 49
, Pancolitis 12.05 + 7.62 10.0 (6.0-40.0) 20

UC location Distal colitis 10.80 + 2.68 12.0 (8.0-14.0) 5 0717
Total 11.80 + 6.89 10.0 (6.0-40.0) 25
Other 13.45 + 6.13 11.0 (6.0-30.0) 21

Medication Azathioprine 23.40 = 43.61 11.0 (6.0-258.0) 34 0.016
anti-TNF-0, 24.24 + 14.28 26.0 (7.0-60.0) 19

Sureer No 16.75 + 12.32 12.0 (6.0-60.0) 60 0110

urgery Yes 38.11 + 64.83 13.3 (9.0-258.0) 14 :

o No 15.12 + 10.25 11.0 (6.0-40.0) 25

Complication Yes 23.68 + 36.81 12.0 (6.0-258.0) 49 0112
Total 20.79 + 30.69 12.0 (6.0-258.0) 74

anti-TNF-0: anti-tumor necrosis factor-alpha; ASCA: anti-Saccharomyces cerevisiae antibody; CD: Crohn’s disease; IgG: immunoglobulin G; N-C: non-calculable; UC: ulcerative colitis.

TABLE 6. Characteristics of the anti-Saccharomyces cerevisiae antibody immunoglobulin A-positive patients.

ASCA IgA
Measure Category IU/mL N P
Mean = SD Median (range)
s Male 16.28 = 16.21 12.0 (4.0-106.0) 60 0439
X Female 21.52 = 29.01 12.0 (5.0-169.0) 62 :
Controls 10.29 + 5.53 8.0 (4.0-28.0) 48
Disease CcD 30.58 = 33.78 19.0 (5.0-169.0) 49 0.001
uc 12.76 + 3.57 12.0 (6.0-21.0) 25
Total 18.95 + 23.65 12.0 (4.0-169.0) 122
Ileum 29.00 + 30.33 20.0 (8.0-82.0) )
. Small bowel 44.33 + 62.26 18.5 (5.0-169.0) 6
DL .
D Location Colon 53.00 + N-C 53.0 (53.0-53.0) 1 0.656
Ileum +colon 27.96 + 28.77 17.0 (7.0-150.0) 37
Total 30.58 = 33.78 19.0 (5.0-169.0) 49
. Pancolitis 13.00 + 3.52 12.5(9.0-21.0) 20
Locacion UC Distal colitis 11.80 + 4.03 12.0 (6.0-16.0) 5 0717
Total 12.76 + 3.57 12.0 (6.0-21.0) 25
Other 16.38 + 16.31 11.0 (6.0-82.0) 21
Medication Azathioprine 28.03 + 32.20 17.0 (7.0-169.0) 34 0.017
anti-TNF-a. 27.39 = 32.33 15.0 (5.0-150.0) 19
s No 24.03 = 30.81 14.5 (5.0-169.0) 60 0.032
ugery Yes 26.86 + 17.99 21.5 (11.0-68.0) 14 :
o No 19.56 + 14.26 15.0 (6.0-54.0) 25
Complication Yes 2711 + 33.69 15.0 (5.0-169.0) 49 0.433
Total 24.56 + 28.75 15.0 (5.0-169.0) 74

anti-TNF-o: anti-tumor necrosis factor-alpha; ASCA: anti-Saccharomyces cerevisiae antibody; CD: Crohn’s disease; IgA: immunoglobulin A; N-C: non-calculable; UC: ulcerative colitis.
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TABLE 7. Measures of the accuracy of ANCA) testing for the detection of ulcerative colitis, and ASCA IgA testing, and ASCA IgG testing for the

detection of Crohn’s disease.

Sensitivity Estimate— 95%CI

Specificity Estimate— 95%CI

PPV Estimate — 95%CI NPV Estimate— 95%CI

ANCA 64% (42.5-82%) 100% (92.6-100%)
ASCA IgG 34.7% (21.7-49.6%) 100% (92.6-100%)
ASCA Ig A 32.7% (20.0-47.5%) 89.6% (77.3-96.5%)

100% (79.4-100%)
100% (80.5-100%)
76.2% (52.8-91.8%)

84.2% (72.1-92.5%)
60.0% (48.4-70.8%)
56.6% (44.7-67.9%)

IgA: immunoglobulin A; IgG: immunoglobulin G; PPV: positive predictive value; NPV: negative predictive value.

In pediatric IBD, sensitivity/specificity of p-ANCA in UC range
between 28.9% to 83% and 65% to 94.2%, respectively®1215:18.24.25)

Although p-ANCA was present in almost all our pediatric
patients with UC, it was also positive around one-third of our CD
patients as in others studies, and absent in all our control groups,
in contrast with the results from others studies®!>142,

Recently, one study evaluated the diagnostic utility of anti-
neutrophil cytoplasmatic antibodies specific for proteinase-3 (PR3-
ANCA), a classical c-ANCA to distinguish pediatric UC from DC,
and the authors founded similar results of sensitivity/specificity of
this single marker as our study, but when they used a four antibody-
panel including PR3-ANCA x-ANCA (also called “atypical ANCA,
with a rim-like perinuclear fluorescence), p-ANCA and ASCA IgG
had an area under the ROC curve (AUC) of 0.90 in the training
cohort and 0.84 in the external validation cohort for to distinguish
between UC and CD, concluding is a superior and utilization of
accessible panel can support accurate classification in the work-up
of pediatric and adolescent patients with IBD patients®©.

The interpreting and comparing p-ANCA data between studies
varying definitions and determination methods made direct com-
parison difficult. In some IBD studies, the expression “p-ANCA”
has been synonymously used for atypical p-ANCA, in others, there
is no differentiation between p-ANCA and atypical p-ANCA, and
some author has been used the term x-ANCA only for the rim-like
staining pattern, and interpreting it as the main ANCA found in
UC patients when performing ITF©!9,

The other aspects we should take into consideration for these
differences in the results ranges include an individual serological
response to various microbial and autoantigens that can develop in
IBD, the loss of mucosal immune tolerance, an increased mucosa
permeability, influenced by several distinct genetic determinants
and or environmental exposure across various geographic regions,
age at diagnosis and the time of the sample at diagnosis or during
the follow-up of the disease'>2627,

We didn’t found any correlation between p-ANCA and sex,
the extension of the disease, or drugs using for his treatment as
the same of other studies!>!¥.

Olbjorn et al. found in their study the majority of pediatric UC
patients were ANCA positive and had extensive colitis as the usual
phenotype in pediatric UC at diagnosis, like our study¥. None
of the UC patients received early TNF blocker treatment, but this
could be due to TNF blocker therapy not being standard of care
in pediatric UC patients during the period of study!.

Itis important to remember that in our study we take the simple
in the followed of the disease to measure the ANCA biomarker.
Interestingly, Olbjorn et al. evaluated their pediatric population at
diagnosis, e and 1-2 year later, and founded a decline in p-ANCA
titles after treatment, in both CD and UC patients, and they con-
cluded that p-ANCA status should probably be determined early
in the disease course to be a prognostic factor,

Spencer et al. examined disease phenotype and serology in a
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cohort of children newly diagnosed with UC, and they didn’t find any
correlation with the age of diagnosis or a specific phenotype through
p-ANCA>100 was strongly associated with pancolitis, like our study,
but in our case no relationship with a higher level of p-ANCA®.

Recently, Vojdani et al. assessed ASCA and ANCA-positive
blood samples and measured antibodies against lipopolysaccha-
rides (LPS) and barrier proteins (zonulin + occluding, S100B, and
aquaporin-4) in these samples and compare them with the same
antibodies in controls and they founded significant elevation in
antibodies in about 30% of ASCA-and ANCA-positive sera and
demonstrate positive linear relationships between these antibodies.
The findings suggest that individuals positive ASCA and ANCA
have increased odds of developing intestinal and blood-brain bar-
rier permeability compared to healthy subjects®®.

In the present study, the presence of ASCA IgG and ASCA
IgA was found to have a significant association with DC in our
cohort. Our study founded the accuracy of ASCA IgG and ASCA
IgA testing for the detection of CD the sensitivity of 34.7% and
32.7%, the specificity of 100% and 89.6%, and negative predictive
value of 60% and 56.6% respectively. In pediatric IBD, sensitivity/
specificity of ASCA in CD range between 35% to 76% and 88%
to 95%, respectively!>142427),

Our study didn’t show a relationship signification between the
age of diagnosis or localization and the presence of ASCA IgA or
IgG. On the other hand, Markowitz et al. founded ASCA IgA and
IgG in their patients less than 20% of those 07 years compared to
nearly 40% of those 8-15 years (P<0.001). By contrast, older age
at diagnosis and small bowel CD independently increased the risk
of ASCA IgA and IgG expression®.

Although ASCAs were present in our almost pediatric patients
with DC, the studies showed this marker in 0% to15% of UC and
0% to 5.8% of the control group®612149,

The appearance of these antibodies reflects a loss of tolerance
to different intestinal bacteria. CD appears to rise from a dysregu-
lated immune response to the endogenous enteric microflora in a
genetically susceptible host. Defective innate immune responses,
cause a cascade of events that ultimately are expressed as chronic
intestinal inflammation®.

Some authors demonstrated that, in pediatric patients with CD,
ASCAs positivity correlated with an increased risk of intestinal
resection. The detection of children with initial symptoms of CD
could identify a risk group for surgery and the need for immunosup-
pressive therapy from the onset of the disease®!¢3?. These findings
agree with our study, in which most of the ASCAs-positive patients
with CD had undergone surgery.

About the durability of this biomarker, Dubinsky and Sei-
dman®V reported the disappearance of ASCAs after surgery, in
contrast with Kim et al.!” reported durability of the ASCA title
over the time, at the diagnosis and the follow-up, the mean duration
there was no significant difference in the title of ASCA before and
after infliximab treatment.
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For to answer the doubt about the durability of this biomarker,
we can observe what happened in the IBSEN study, which was
investigated serological antibodies in a population-based inception
cohort of CD had been followed prospectively for 20 years. No
significant change of antibody status (positive versus negative) was
found from 10-year to 20-year follow-up. Negative p-ANCA, positive
ASCA IgA, and positive ASCA IgG at 10-year follow-up were all
individuals associated with increased risk for CD-related surgery®.

Chandrakumar et al. showed that in comparison to ASCA IgG
negative patients, ASCA IgG positive patients who were treated
with biologics had a significantly lower relapse rate.

Kim et al. related that in patients who have not achieved mu-
cosa healing, ASCA IgG is closely related to mucosal damage and
clinical remission”.

Kansal et al. studied the variation of the gut mucosal mi-
crobiome with ASCA status in pediatric CD. They showed that
ASCA-positive and ASCA-negative patients with CD have sig-
nificant differences in gut microbiome composition, with could be
influencing the phenotypes of the disease, especially the presence
of Rhuminococcus torques and Yersinia enterocolitica®.

Haberman et al. studied a program involving eight macrophage
and fibroblast activation genes, ASCA, and CBirl biomarkers
associated with risk of stenosis complication in children with pre-
treatment CD after 5 years of diagnosis®”.

ASCA biomarker was evaluated in another gastrointestinal
disease besides IBD. Kotze et al.?) evaluation of ASCA positivity
in three cohorts of patients with CD, celiac disease, and healthy
individuals. The author founded that with statistical significance,
ASCA IgA was positive in CD, celiac disease at diagnosis, and
celiac disease with diet transgression, ASCA IgG in CD, and all
groups with celiac disease. The authors suggested that the detec-
tion of ASCA is not a specific marker for Crohn’s disease, but
was associated with the inflammation of the small intestine. The
increased levels of positive ASCA may be due to genetic factors
and increased intestinal permeability©".

Grzybowska-Chlebowczyk et al. evaluation of frequency and
title of IgA ASCA and IgG ASCA and p-ANCA, ¢c-ANCA in
children with IBD and occurrence of ASCA antibodies about the
coexistence of food allergy (FA). They did not prove any relation
between ASCA antibodies and the occurrence of food allergy in
the examined groups of children®?.

Other serological besides the classical biomarkers have been
used in IBD patients. One study evaluated the predictive value
of the Prometheus panel with seven IBD biomarkers, including
classical markers (IBD serology seven; Prometheus Laboratories,
San Diego, CA, USA) in children with suspected IBD®¥, The anti-
flagellin antibody, a new marker added to the panel, presented a
sensitivity of 50% and a specificity of 53%. Besides, the test was
not reproducible in four of the ten patients evaluated. The authors
concluded that, for IBD screening in pediatric patients, the IBD
serology seven panel has a predictive value lower than that of the
classic tests in pediatric IBD screening®?.

Recently, the company introduced a new panel with 17 mark-
ers, with the addition of new serological markers of inflammation
and genetic risk (IBD sgi Diagnostic; Prometheus Laboratories).
For this new panel, an algorithm is used to arrive at a score for
the diagnosis of IBD. However, an analysis of the efficacy of these
results showed that, as the IBD serology seven panel, the results
obtained with the IBD sgi panel were not statistically different from
those obtained using only three classical markers®?. Therefore, it
is not clinically efficient or cost-effective.

Strengths and limitations

We acknowledge the small sample size as the main limitation of
our study. Also, including patients with a different time lapse from
diagnosis and serum sampling. Another strength is the employment
of patients from four different centers.

Another aspect to be justified is that the period of data collec-
tion of the study was before the publication of the Modified Port
Criteria, however, we emphasize that we did not include patients
with atypical UC and IBD-U, not compromising the diagnostic
criteria.

CONCLUSION

The results of the classical serological tests for IBD in children
in Sao Paulo, Brazil were generally like those in the literature. We
have demonstrated that such tests, although highly specific, are not
sensitive and therefore do not facilitate the diagnosis. However, the
results correlate positively with the severity of the disease, high
ASCA IgA titles being seen in patients with CD and requiring
treatment with azathioprine, anti-TNF-a, or surgery.

Authors’ contribution

Rodrigues M was the research adviser, wrote the manuscript,
contributed to the study design, statistical analysis, interpreta-
tion of data and performed the critical review of the manuscript.
Bueno C performed the laboratory tests and contributed to the
study design. Lomazi EA collected the data, contributed to the
study design and performed the critical review of the manuscript.
Fermandes MIM collected the data and contributed to the study
design. Neufeld CB collected the data and contributed to the study
design. D’Amico MFM collected the data and contributed to the
study design. Patifio FRA collected the data and contributed to
the study design.

Orcid
Maraci Rodrigues: 0000-0002-1571-5282.
Cleonice Bueno: 0000-0003-3404-0572.
Elizete Aparecida Lomazi: 0000-0001-5504-4746.
Maria Inez Machado Fernandes: 0000-0002-0737-5062.
Clarice Blaj Neufeld: 0000-0003-1922-3143.
Maria Fernanda Marranghello D’ Amico: 0000-0002-6133-0308.
Fatima Regina De Almeida Patifio: 0000-0003-2439-3956.

Arq Gastroenterol ® 2021. v. 58 n° 4 out/dez ¢ 501



Rodrigues M, Bueno C, Lomazi EA, Fernandes MIM, Neufeld CB, D’Amico MFM, Patifio FRA

Classical serological markers in pediatric inflammatory bowel disease in Brazil

Rodrigues M, Bueno C, Lomazi EA, Fernandes MIM, Neufeld CB, D’Amico MFM, Patifio FRA. Marcadores soroldgicos classicos na doenga inflama-

toria intestinal pediatrica no Brasil. Arq Gastroenterol. 2021;58(4):495-503.

RESUMO - Contexto — Os anticorpos citoplasmaticos anti-neutrofilos perinuclear (p-ANCA) e anticorpos anti-Saccharomyces cereviciae (ASCAs) sao

utilizados para diferenciar a doenga de Crohn (DC) da colite ulcerativa (CU) e mais recentemente para correlaciona-los com o prognostico da doenga.

Objetivo — 1) Determinar a acuracia diagnéstica dos marcadores sorologicos na identificagiao de DC e CU pediatrica em Sao Paulo, Brasil. 2) Correla-

ciona-los com as caracteristicas demograficas e clinicas destas duas doengas. Métodos — Estudo multicéntrico transversal em pacientes com diagnodstico

estabelecido de doenga inflamatoria intestinal (DII) determinando a presenga dos marcadores sorologicos ASCAs e p-ANCA, correlacionando seus

resultados com os dados demograficos e clinicos, e também em pacientes controles isentos de doengas gastrointestinal. Resultados — 122 pacientes,

74 com DII (46% masculinos) em quatro centros de referéncia em Gastroenterologia Pediatrica, média de idade 13£7 anos, 49 (66%) com DC e 25

(34%) com CU e 48 controles (54% masculinos). O marcador p-ANCA apresenta maior porcentagem de deteccdo na CU (69,6%), mas também na

DC (30,4%) quando comparado ao grupo controle (<0,001). Os marcadores ASCA IgA (76,2%) e 1gG (94,4%) apresentam maiores porcentagens de

deteccdo na DC, quando comparada ao controle (P<0,001) e que a positividade do marcador esteve relacionada ao uso de medicagdes em pacientes

portadores de DC que realizaram cirurgia (26,86+17,99; P=0,032). Conclusio — Os resultados dos testes sorologicos em criangas com DII em Sdo Paulo,

Brasil, foram altamente especificos, mas pouco sensiveis para auxiliar no diagndstico, embora com correlagdo positiva com a gravidade da doenga.

Palavras-chave — Anticorpos citoplasmaticos; anti-neutrofilos; anticorpos; anti-Saccharomyces cerevisiae; doengas inflamatoérias intestinais.
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