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Resumen

Antecedentes: Existen anticuerpos, también lla-
mados marcadores seroldgicos, que se asocian con
formas especificas, comportamiento y fenotipo de
enfermedad inflamatoria intestinal (EII).

Objetivo: Resumir y analizar evidencia sobre la
utilidad de marcadores serolégicos en EII, hacien-
do énfasis en utilidad clinica y comportamiento
entre poblaciones.

Material y métodos: Los articulos relevantes fue-
ron recuperados a través de busqueda electrénica
en PubMed (desde Enero 1979 hasta Diciembre
2008).

Resultados: Los anticuerpos anti-Saccharomyces
cerevisiae (ASCA) y los anticitoplasma del neu-
tréfilo de patrén perinuclear (p-ANCA) son los
marcadores serologicos mdas estudiados. Se sabe
que combinando el resultado de ambos anticuerpos
se logra una mejor distinciéon entre la enferme-
dad de Crohn (EC) y la colitis ulcerativa (CU) que
cuando se analizan aisladamente. El fenotipo
ASCA+/pANCA- es caracteristico de EC, mientras
el ASCA-/pANCA+ de CU. El interés en el patrén
atipico de ANCA esta aumentando, ya que podria
ser una herramienta util para distinguir entre las
formas de EII. Los marcadores derivados de diver-
sas especies microbianas y de polisacaridos fueron

Abstract

Background: Several antibodies, also called se-
rological markers, are associated with specifi c
forms, disease behavior and phenotype of in-
fl ammatory bowel disease (IBD).

Aim: Summarize and analyze the evidence of
the utility of serologic markers in IBD, making
emphasis on their clinical utility and behavior
between populations.

Material and methods: Relevant articles were
located by computer-assisted search of PubMed
(since January 1979 until December 2008).
Results: Anti-Saccharomyces cerevisiae anti-
bodies (ASCA) and perinuclear Anti-neutrophil
Cytoplasmic Antibodies (pANCA) are the best
studied serological markers. Assessing both
ASCA and pANCA allows a better differentia-
tion of Crohn’s disease (CD) from ulcerative
colitis (UC) than by using the individual tests
alone. The ASCA+/pANCA- phenotype is charac-
teristic of CD, while the ASCA-/pANCA+ phe-
notype is found in UC. The interest on atypical
ANCA is growing as it may be a useful tool to
distinguish between different IBD forms. Newer
markers derived from various microbial species
of the gut and glycan markers are of interest
as they offer new ways to stratify patients into



recientemente descubiertos y son de interés al
ofrecer nuevas formas de estratificar a pacientes
con EIl. Estos marcadores seroldgicos pueden ac-
tuar como indicadores prondsticos de gravedad y
comportamiento de EII, pero se requieren mads es-
tudios para determinar su completa utilidad.
Conclusiones: Estd surgiendo evidencia que, com-
binando marcadores seroldgicos se incrementa la
certeza diagndstica para formas especificas de EII,
pero auin no se dispone de una prueba perfecta y
éstas tienen limitaciones. Se debe estar alerta de
nuevos marcadores que se descubran, interpretar-
los con cautela y siempre correlacionarlos con el
cuadro clinico.

Palabra clave: anticuerpos, pruebas serolégicas,
enfermedad inflamatoria intestinal, colitis ulcera-
tiva, enfermedad de Crohn, Guatemala.

Introduction

Inflammatory bowel diseases (IBD) are chronic in-
flammatory conditions of the gastrointestinal tract
which clinically present as one of two disorders:
Crohn’s disease (CD) or ulcerative colitis (UC).
In a short proportion of patients differentiation
between CD and UC is not possible; these cases
constitute what is called indeterminate colitis."?
There is increasing evidence about the association
of serological markers with specific forms of IBD,
disease behavior and phenotype of IBD. Anti-Sac-
charomyces cerevisiae antibodies (ASCA) and pe-
rinuclear anti-neutrophil cytoplasmic antibodies
(PANCA) are serological markers associated with
CD and UC, respectively. Combined measurement
of pANCA and ASCA has been suggested as a va-
luable diagnostic approach for discriminating CD
and UC. Several antibodies are produced against
various antimicrobial products and autoantigens.
This antibody production may be explained by
loss of the immune tolerance, which triggers or
maintain the inflammatory process of IBD.

Here we describe and analyze the most recent
evidence of the utility of traditional and new sero-
logic markers in patients with IBD, making special
emphasis on their clinical utility. Furthermore,
when it is allowed by actual evidence, we com-
ment about the behavior of antibodies between
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serologic subgroups. These serological markers
may act as prognostic indicators of the severity
and behavior of IBD, but more studies are neces-
sary to determine their utility.

Conclusions: There is emerging evidence that
combining serological markers may increa-
se the accuracy of diagnosis of a specifi ¢ form
of IBD or its behavior, but the perfect assay or
combination of antibodies has not been disco-
vered. They have several limitations, therefore
clinicians must be aware of the evidence on se-
rological markers, interpret them with caution
and always correlate with the clinical picture.

Key words: antibodies, serologic test, infl am
matory bowel disease, ulcerative colitis, Crohn
disease, Guatemala.

populations, as there is thought that a wide range
of variations of the immunological, genetic and en-
vironmental patterns can exist.>*

The objective of this review is to provide a
summarized and practical view of the clinical uti-
lity of serological markers in IBD.

Material and methods

We performed a computer-assisted search in Pub-
Med with the key words “inflammatory bowel
disease”, “serological markers”, “antibodies”, “La-
tin-American”, and “Hispanic” since January 1979
to December 2008. We selected studies that inclu-
de large cohort of patients and that have shown
some practical utility. Review articles, letters, and
memories of medical meetings were also included.
We excluded abstracts, personal communications
and articles published in any other language diffe-
rent to English and Spanish.

Results

Antibodies in inflammatory bowel disease

At present, serologic antibodies lead the pack for
distinguishing between IBD and non-IBD, CD
and UC, and for stratifying CD phenotypes (Ta-
ble 1). The pANCA, atypical ANCA (xANCA), and
ASCA are the best studied. They have the highest
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Table 1.
Summary of the utility of existent serological markers in IBD

Both pANCA and xANCA are characteristic of UC."” Other less useful associations in UC: severity of the

Characteristic of CD and may be associated with a more severe clinical course.!® High specificity and
positive predictive value when pANCA is negative.? This profile highly predicts CD in indeterminate

Despite its low sensitivity, in CD is associated with progression, long disease duration,**ileal disease,

Distinguishing CD from UC, especially when combined with results of other antibodies.** Associated
with fibrostenosing phenotype, small bowel surgery,* long disease duration,’ and surgery for medically

CD patients that are negative to other common antibodies. Associated with small-bowel disease, and

Lower accuracy for CD than other antibodies. Increasing amounts are associated with more complicated

Serological . s
Marker Main utility
ANCA . o S ‘ ) e 1
disease,'*!? pouchitis." Characterize a UC-like CD clinical phenotype'®
ASCA
colitis®
Anti-OmpC non-inflammatory disease,* complicated disease behavior, and need for surgery*
Anti-12
resistant proctocolitis or severe perianal disease in CD*°
anti-CBirl internal-penetrating or fibrostenosing disease in CD*
ACCA, ALCA,
AMCA disease and higher rate of surgery*
Other Short evidence of their utility or currently under investigation

IBD: inflammatory bowel disease; ANCA: anti-neutrophil cytoplasmic antibodies; pANCA: perinuclear anti-neutrophil cytoplasmic antibodies; xANCA: atypical

anti-neutrophil cytoplasmic antibodies; UC: ulcerative colitis; CD: Crohn’s disease; ASCA: anti-Saccharomyces cerevisiae antibody; anti-OmpC: antibodies to the outer

membrane porin type C of E coli; anti-I2: antibodies to Pseudomonas fluorescens-associated sequence 12; anti-CBirl: antibody against Flagellin; ACCA: antibodies against

Chitobioside Carbohydrate; ALCA: antibodies against Laminaribioside Carbohydrate; AMCA: antibodies against Mannobioside Carbohydrate.

accuracy on distinguishing between CD and UC
and they also are used to identify certain phenotypes.

Other serologic tests of special and crescent
interest include: antibodies against the outer
membrane porin type C of E. coli (anti-OmpC), an-
tibodies against a protein expressed by Pseudomo-
nas fl uorescens(anti-12), antibody against flagellin
(anti-CBirl), antibodies to chitobioside carbohydra-
te (ACCA), laminaribioside carbohydrate (ALCA),
mannobioside carbohydrate (AMCA), antibodies
against exocrine pancreas (PAB), anti-calreticulin
antibodies (anti-CRT), anti-alpha-enolase antibo-
dies, antibodies against porcine pancreatic amyla-
se (anti-PPA), and antinuclear antibodies (ANAs).
These antibodies are less used in the distinction
between CD and UC, but they have a promising
role on identifying phenotypes, especially when
they are combined, or when pANCA, x-ANCA, and
ASCA bring insufficient information regarding the
diagnosis of a subtype of IBD.
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It is important that pANCA, xANCA, and ASCA
support the diagnosis of a specific subtype of IBD,
but they may not be sufficiently sensitive or speci-
fic to be practical as screening tools or for routine
clinical use.>® Because pANCA and ASCA may be
present years before IBD is clinically diagnosed, or
may be present in other diseases, clinicians must
use them and interpret their results with caution
and diligence. The indiscriminate use of serologi-
cal assays will predictably lead to inappropriate
treatment of individuals who do not have UC or
CD, as well as delay the diagnosis and treatment of
individuals who have negative serology.”®

Anti-Neutrophil Antibodies

The anti-neutrophil antibodies (ANCA) and their
patterns of reactivity are present in a wide range
of autoimmune diseases. Prevalence of pANCA in
IBD varies widely suggesting differences between
populations in the autoimmune patterns of the
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disease. A prospective study between two different
populations showed a pANCA prevalence in UC of
44% for Chinese and 64% for Caucasian patients
(p=0.046), and for CD of 14% for Chinese and
10% for Caucasian patients (p=NS). Given the-
se data, sensitivity, specificity, positive predictive
value and negative predictive value to distinguish
UC patients from controls are different (44%,
94%, 88% and 63 %, respectively for Chinese, and
64%, 94%, 91% and 72% for Caucasian UC pa-
tients). In Latin-American patients with UC the
prevalence of pANCA is around 50%.° Based
on the higher prevalence of this antibody in UC
than CD patients, its main utility remains on dis-
tinguishing between forms of IBD and probably
on identifying subgroups of patients. Some other
associations have been described among UC pa-
tients, but their clinical usefulness remains li-
mited because pANCA may not offer additional
information than the obtained with clinical me-
thods, for example, its association with severity
of the disease,"” development of chronic pouchitis
after ileo-anal pouch, and treatment-resistant left-
sided UC.!? In CD patients, pANCA has less utility,
its expression only had shown to characterize a
UC-like clinical phenotype."

Atypical ANCA (xANCA) is present in the
sera of 59 to 84% of patients with UC and in
10 to 20% in patients with CD,"*!5 and a higher
prevalence have been reported in other autoim-
mune diseases.'®!” Recently, Desplat-Jégo et al.
confirmed that in French patients there is higher
frequency of this antibody in UC (71.8%) com-
pared with CD patients (11%) and healthy blood
donors (0%). Furthermore, in an attempt to in-
crease its utility, combination with ASCA results
were analyzed, showing that negativity of xAN-
CA and positivity of ASCA have a sensitivity of
46.2%, specificity of 97.6%, positive predictive
value of 94.2%, and negative predictive value of
68.7% for CD.® It seems that the prevalence
of this antibody is lower in Latin-American pa-
tients. In a recent study that included 184 IBD
Mexican patients (160 patients with UC and
24 patients with CD) found that the sensitivity,
specificity, positive predictive value and negati-
ve predictive of xANCA for the diagnosis of UC
is 50, 96, 99 and 22 %, respectively; while for the
diagnosis of CD is 4, 50, 1 and 78 %, respectively.”
The utility of XANCA, alone or in combination
with ASCA, remains on distinguishing between
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CD and UC, but its clinical utility has not been
widely studied; further studies are necessary to
determine other potential clinical uses.

Anti-Saccharomyces cerevisiae Antibodies

A positive test for anti-saccharomyces cerevisiae an-
tibodies (ASCA) IgA or IgG is significantly more
frequent in CD (49.5%) compared with UC (5.1%)
or healthy blood donors (4%).'® Combination of a
positive ASCA test with a negative pANCA test has
a positive predictive value of 96% and a specificity
of 97% for CD.*

Several studies have shown that ASCA is pre-
sent in 20% to 25% of first-degree relatives of pa-
tients with CD, suggesting that generation of ASCA
may be related to genetic influences although envi-
ronmental factors may also play a certain role.?!??
The stability of ASCA, and its non-induction after
oral yeast exposure in murine models suggests
that environment may play only a minor role in
inducing ASCA.* As occurs with pANCA, it seems
that there is a variation between ethnic groups on
ASCA sensitivity and predictive vales. Lawrence
et al found this variation particularly on IgA bet-
ween Chinese and Caucasian populations, there-
fore careful interpretation of this test is necessary
between populations.’

Israeli et al detected ASCA in 31% of patients
before the clinical diagnosis of CD. Furthermo-
re, an increase in ASCA frequency was observed
over time, with the highest frequency during the
36 months before diagnosis.” Titers of ASCA were
though not to correlate with disease activity and
seemed to be stable over long periods, even after
achieving remission.?*#* But in contrast, a recent
study showed that positivity of ASCA is associa-
ted with active CD (37.9 vs. 0%), a more severe
clinical profile suggested by anal complications
(perianal abscess, anal fissure or fistula), and
age of onset under 20 years. ASCA levels are not
different between treated and non-treated pa-
tients.!® Other clinical parameters that correlate
with ASCA positivity are ileal involvement of di-
sease, penetrating as well as stricturing disease
behavior, disease progression, and development
of postoperative fistulas following ileal pouch-
anal anastomosis. > %% In children and young
adults, ASCA is also highly specific for CD, and
can identify a subset of children with disease of
the ileum and ascending colon who may be at
increased risk for surgery.
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This antibody determination is also of interest
in patients with indeterminate colitis (IC). Despite
48.5% of these patients do not develop ASCA or
PANCA, the ASCA+/pANCA- profile predicts CD
in 80% of patients with IC colitis and ASCA-/pAN-
CA+ predicts UC in 63.6%.%

Antibodies to the Outer Membrane Porin type C
of E coli

It seems that antibodies to the outer membrane
porin type C of E coli (anti-OmpC) is a heritable
immunophenotype as the expression in unaffec-
ted relatives of CD patients is high.*® The preva-
lence of anti-OmpC has been reported from 31%
to 55% in CD patients,**33224% of UC patients,
and 20% of healthy controls, and its main utility
remains on the differentiation between CD and
UC patients.?!

In children and young adults, a positive test
for anti-OmpC is present in 24% of CD and 11% of
UC patients, and displayed a 5% false-positive rate.
However, anti-OmpC identified a small number of
IBD patients not detected by other assays (7%).
This low sensitivity rises to 65% for CD, with a
specificity of 94% if anti-OmpC test is combined
with determination of other antibodies (ASCA,
DNase-sensitive and pANCA).?®

In CD patients, anti-OmpC demonstrated co-
rrelation with progression, long disease duration,*
ileal disease, and non-inflammatory disease, but
not with risk for surgery, or response to steroids
or infliximab.?! In counterpart, Papp et al recently
found in a large cohort of eastern European CD pa-
tients that is associated with a more complicated
disease behavior and need for surgery.*

In a prospective study of pediatric CD pa-
tients, a positive test for anti-OmpC was associa-
ted with development of internal penetrating and/
or stricturing disease after a median follow-up of
18 months, suggesting that immune responses to
microbial antigens are associated with more ag-
gressive disease phenotypes.*

In patients with indeterminate colitis the pre-
valence of anti-OmpC is 17.2%, while for healthy
controls was 2.2%. Sensitivity, specificity, positi-
ve predictive value, and negative predictive value
were 17.2%, 88.5%, 47.1% and 64.4%, respecti-
vely.* Therefore, this antibody could be useful,
but probably not more other tools. We think that
future studies are required in order to establish
correlation or association with genetic phenotype.
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Antibodies to Pseudomonas fluorescens-
associated sequence 12

These antibodies are present in 50% of CD pa-
tients,*? and its main role remains in differentiating
between CD and UC.’¢Its utility rises if results
are combined with tests for antibodies to Bacte-
roides caccae TonB-linked outer membrane pro-
tein (OmpW) and ASCA (sensitivity 94% for CD),
or anti-OmpW and pANCA (sensitivity 83% for
uC).x

A study performed to determine if defects in
innate immunity are similarly associated with in-
creased adaptive immune responses to microbial
antigens found that anti-I2, ASCA, anti-OmpC, and
antibody against flagellin (CBirl) increase in fre-
quency as NOD2 gene variant carriage increase
in CD patients, suggesting that patients carrying
this gene variant have increased adaptive immu-
ne responses to microbial antigens.*” Reactivity
against microbial components lead to think in a
theoretical response to antibiotics in CD patients;
but no statistically significant response was noted
in a group of patients treated with steroids plus
antibiotics when compared with the group that re-
ceived only steroids.3®

Anti-12 has shown association with fibrosteno-
sing phenotype, small bowel surgery,* long disease
duration,?® and clinical response to fecal diversion
indicated for medically resistant proctocolitis or
severe perianal disease in CD patients.*

In children with CD, anti-12, as well as an-
ti-OmpC, has shown association with internal
penetrating and/or stricturing disease. This im-
mune reactivity patterns predicted a faster deve-
lopment of disease complications suggesting that
the presence and magnitude of immune responses
to microbial antigens are significantly associated
with more aggressive disease phenotypes.

In patients with indeterminate colitis the pre-
valence of anti-I2 has been reported in 41.9% whi-
le in healthy controls in 17.2%. The sensitivity,
specificity, positive predictive value, and negative
predictive value of anti-I2 in indeterminate colitis
were 41.9%, 76.4%, 48.1% and 71.6% .%

Antibody against Flagellin

This is present in 50% of CD patients, 6% of UC
patients, and 8% of healthy controls. It is also
present in 46% of ASCA-, 64% of ASCA+, and
in 38% of seronegative CD patients (ASCA, anti-
OmpC and ANCA)," so its utility may remain on
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the subset of patients with CD that are negative to
other more common antibodies.

The presence and levels of anti-CBirl are asso-
ciated with CD and with small-bowel disease, and
internal-penetrating or fibrostenosing disease fea-
tures.*! Quantitative, but not qualitative, response
to CBirl is also significantly associated with the
CD-associated NOD2 variants.*

Antibodies against Chitobioside Carbohydrate,
Laminaribioside Carbohydrate, and Mannobiosi-
de Carbohydrate
Initial findings of the utility of antibodies against
chitobioside carbohydrate (ACCA), Laminaribio-
side Carbohydrate (ALCA) and Mannobioside
Carbohydrate (AMCA) determined that these an-
tibodies have lower accuracy for CD than ASCA
and/or pANCA. Interestingly increasing amounts
were associated with more complicated disease
behavior, and a higher frequency of CD-related ab-
dominal surgery, suggesting that the number and
magnitude of immune responses to different mi-
crobial antigens are associated with severity of
disease.**** These results were confirmed recently
by Papp et al who also found association with
NOD2/CARD15 genotype,* supporting the finding
that variants in innate immune receptor genes in-
fluence these antibodies formation.*®

It seems that there is a complex interplay bet-
ween antibodies and innate immunity that is not
completely understood, but there may remain the
trigger for IBD or for the development of certain
disease phenotype.

Antibodies to Exocrine Pancreas
The antibodies to exocrine pancreas (PAB) are
present in 26 to 39% of CD patients, 4% to 23% of
UC patients, 22% of their unaffected first-degree
relatives, 13% of celiac disease patients, and 0%
to 4% of healthy controls.’®4* PAB gets higher
accuracy when combined with other antibodies:
positivity of PAB and/or ASCA combined with
negativity for tissue transglutaminase antibody
yields a sensitivity, specificity, positive and negati-
ve predictive value of 60%, 100%; 100% and 90%
respectively, regarding the diagnosis of CD.*
There was found that PAB is highly specific
for CD and is associated with long disease dura-
tion and early onset of disease, but differences in
their prevalence in CD subtypes suggest that is not
useful in the discrimination of CD phenotypes.!®!

235

Barahona-Garrido J et al.

PAB titers have shown to be dependent on the in-
flammatory activity but independent on the the-

rapy.*®

Anti-Calreticulin Antibodies

The anti-calreticulin antibodies (anti-CRT) are
present in a variety of autoimmune diseases.®*
The prevalence of this antibody is about 30% in
IBD, and is significantly higher in the initial phase
of UC.>* There are needed more studies to determi-
ne its clinical utility.

Anti-Alpha-Enolase Antibodies

Antibodies against alpha-enolase have been detec-
ted in a large variety of infectious and autoimmune
diseases and seems to arise as a consequence of a
microbial infection or uncontrolled cell growth or
proliferation in specific organs.*® Anti-alpha-eno-
lase antibodies are present in 49% of UC patients,
50% of CD patients, 30.5% of primary sclerosing
cholangitis patients, 37.8% of autoimmune hepa-
titis patients, 34% of ANCA-positive vasculitides,
31% of non-IBD gastrointestinal controls, and
8.5% of healthy controls. Therefore, anti-alpha-
enolase antibodies are of limited diagnostic value
for the diagnosis of IBD.>

Antibodies to Porcine Pancreatic Amylase

These antibodies are present in 38% of CD patients
(especially in patients with small bowel disease),
in 9% of UC patients, and in 5% of healthy con-
trols, suggesting that dietary proteins could play a
role in the inflammatory response of CD patients
with small bowel disease. The antibodies to porci-
ne pancreatic amylase (Anti-PPA) combined with
ASCA and anti-I2 may be useful for the diagnosis
of CD as 72% of these patients were found positive
for at least one antibody.”” Clinical utility or use-
fulness on distinguishing CD phenotypes remains
unknown.

Antinuclear antibodies

The antinuclear antibodies (ANAs) are present in
a wide range of autoimmune disorders. Folwaczny
et al reported that the prevalence of ANAs in UC
and CD patients is 43% and 18%, respectively.*®
Recently, there were found in Mexican UC patients
that ANAs were positive in 53.6%, and were as-
sociated with steroid dependence. Further studies
are necessary to confirm its utility.*
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Conclusions

Serological markers are useful for distinguishing
between IBD and non-IBD, and between forms and
phenotypes of IBD, but they are far to be perfect.
They have several limitations, especially because
of the variability of results and lack of technique
standardization. Furthermore, as we mentioned
above, differences between populations make
difficult their application and interpretation. Fi-
nally, more studies are warranted to establish the
complete utility of these antibodies.
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