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Abstract
Objective
The presence of serological markers associated with inflammatory bowel disease (IBD) has been studied in
spondyloarthritis with conflicting results. The anti-glycan antibodies: anti-laminaribioside, anti-chitobioside, and
anti-mannobioside carbohydrate antibodies (ALCA, ACCA, and AMCA) are serological markers previously associated
with IBD. We aim to investigate the prevalence of these antibodies in spondyloarthritis in comparison with
rheumatoid arthritis (RA) patients

Methods
Serum samples were obtained from consecutive patients with spondyloarthritis and were compared to RA and healthy
controls. Anti-glycan antibodies — ALCA, ACCA and AMCA — were assessed using ELISA (Glycominds Ltd, Israel).
Demographic characteristics, family history, disease pattern, skin evaluation (for PsA), disease activity and a
questionnaire for gastrointestinal symptoms were recorded.

Results
Seventy patients were recruited: 36 ankylosing spondylitis (AS) and 28 psoriatic arthritis (PsA). No difference in
ALCA or AMCA levels was observed between all the study groups. Significantly higher levels of ACCA were observed
in RA patients, compared to healthy controls (p=0.002). One or more of the anti-glycan antibodies was found in 16.7%,
and 3.6% of patients with AS and PsA, respectively, compared to 7.3% in healthy controls and 27% in RA (p=0.09).
No correlation was found between the presence of anti-glycan antibodies and gastrointestinal symptoms.

Conclusion
Our data fail to show an increased prevalence of anti-glycan antibodies in AS or PsA patients. ACCA were found to be
significantly higher in RA patients than in controls, and may serve as an inflammatory biomarker. The present results
do not support a role for antiglycan antibodies as biomarkers for spondyloarthritis.
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Introduction

The relationship between inflammatory
bowel diseases (IBD) and spondyloar-
thritis is well recognised (1). Ankylos-
ing spondylitis (AS) or sacroiliitis are
estimated to be present in 5-25% of pa-
tients with IBD, and subclinical axial
involvement is even more frequent (2).
Conversely, the frequency of true IBD
in AS is about 5%, but subclinical gut
inflammation may be present in up to
60% of patients with spondyloarthritis
(3). About 7% of these asymptomatic
patients may subsequently develop
Crohn’s disease (CD) or ulcerative co-
litis (UC) (4).

Anti Saccharomyces Cerevisiae anti-
bodies (ASCA), directed against the
cell wall mannan of Saccharomyces
Cerevisiae, are present in approximately
two thirds of patients with CD and are
considered to be a serological marker
for that disorder. Although their patho-
genetic role is unclear, these antibodies
along with perinuclear antineutrophil
cytoplasmic antibodies (p-ANCA), may
contribute to the discrimination between
CD and UC ().

Because of the pathophysiological re-
lationship between CD and spondy-
loarthritis, ASCA serology has been
previously studied in patients with
spondyloarthritis including AS, psori-
atic arthritis (PsA) and undifferentiated
spondyloarthritis (uSpA), with conflict-
ing results (6-9).

Like IBD, AS is a condition character-
ised by an increase in intestinal per-
meability and mucosal dysregulation
(10). This increased permeability is as-
sociated with an increased exposure of
the immune system to antigens related
to luminal bacteria, leading to the for-
mation of specific serological markers
which represent the loss of tolerance to
intestinal bacteria, a process which has
been shown to be common to both IBD
and AS (11).

The anti-glycan carbohydrate antibod-
ies anti-laminaribioside (ALCA), anti-
mannobioside (AMCA) and anti-chito-
bioside (ACCA) are serological mark-
ers of CD, specifically of a complicated
phenotype. (12, 13). These antibodies
have been proposed to have potential
use as biomarkers in IBD, particularly
in CD, and are of potential use both for

diagnosis and for follow-up (14). How-
ever, their prevalence and diagnostic
utility in AS are not known.

In view of this background, the aim
of the current study was to investigate
whether anti-glycan antibodies are pre-
sent in the sera of patients with AS and
PsA, in comparison with healthy con-
trols and with patients suffering from
a non-spondyloarthritis associated in-
flammation such as RA. Identifying
such serological markers could serve
as a clinical biomarker in the diagnosis
and treamtent of AS.

Methods

Study group

Consecutive outpatients attending the
Rheumatology Department for routine
follow up, diagnosed with spondyloar-
thritis were enrolled in the study (Table
I): Inclusion crieria for AS included
patients meeting the New York criteria
for the diagnosis of AS (15); and pa-
tients with PsA according to the CAS-
PAR criteria (16).

We also included patients with RA,
meeting the EULAR/ACR classification
criteria for RA (17) and healthy controls,
recruited from the hospital staff.

Serum samples were obtained from
all patients and immediately stored at
-20°C until further testing.

Clinical assessment included duration
of disease, presence of peripheral syno-
vitis, presence of axial disease for PsA
and AS, extra-articular involvement,
and evaluation of BASDALI.

Patients were interviewed regard-
ing gastrointestinal-symptoms using
a standardised questionnaire that as-
sessed the following parameters: stool
frequency (<3/day or =3/day), mucus
or blood in stools, abdominal pain and
weight loss. We computed a GI score
which was defined as a sum of these pa-
rameters; thus the GI score may range
from O to 4. Additional information re-
garding positive family history of IBD
or spondyloarthritis and drug regimen
was obtained.

Laboratory assessment included eryth-
rocyte sedimentation rate (ESR), C-re-
active protein (CRP) and immunoglob-
ulin levels. ANCA serology was per-
formed in all patients, and Rheumatoid
factor (RF) serology in RA patients.
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The study was approved by the institu-
tional Helsinki ethics committee (eth-
ics approval number 07-318) and all
patients signed informed consent.

Detection of anti-glycan antibodies
ALCA ACCA AMCA and ASCA were
detected using the IBDx® panel (Gly-
cominds, Ltd, Israel) according to
manufacturer’s instructions. Briefly,
patients’ samples were diluted (1:101)
in Sample Diluent. Following dilution,
the samples were incubated with ap-
propriate horseradish peroxidase HRP
conjugate. Colour development was
achieved by using 3,3°,5,5’-Tetrameth-
ylbenzidine (TMB) Chromogen. The
absorbance (optical density) of each
well was read at 450 nm within one
half hour of stopping the reaction.

The cut-off values for anti-glycan anti-
bodies are shown in Table II.

Statistical analysis

Chi-square test or Fisher's exact test
were used to compare categorical vari-
ables such as previous treatment for
arthritis (i.e. ANTI TNF, steroids or
DMARDS), family history of IBD,
presence or absence of one of the an-
tibodies mentioned above (i.e. ASCA,
ALCA, ACCA, AMCA). Continuous
variables (e.g. age) were analysed us-
ing ANOVA and Bonferroni multiple
comparison when the variables were
normally distributed or by the Kruskal-
Wallis test for variables without a
normal distribution (e.g. titre of anti-
bodies, duration of disease, BASDAI
score). All tests were two-sided, and a
p-value of <0.05 was considered statis-
tically significant. Statistical analysis
was conducted using the SPSS package
17 (SSPS Inc., Chicago, IL, USA).
Sample size — as no prior data was
available regarding the prevalence of
the study tests in this population of pa-
tients, the current study was considered
an exploratory study.

Results

Seventy patients were enrolled in the
study, six of them were subsequently
excluded because full clinical and lab-
oratory information was not available.
Thirty-six patients with AS and 28 pa-
tients with PsA were finally included in
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Table I. Study group.

AS PsA RA Healthy p-value
controls

n. 36 28 26 41
Mean age (range) 44 (21-69) 45 (22-84) 62 (33-80) 36 (15-48)  0.001
Female/Male 19/17 8/19 19/7 21/20
Table II. Cut-off values for anti-glycan antibodies.
Result Cut-off values for

ALCA ACCA AMCA
Negative <55 <80 <90
Equivocal 55-60 80-90 90-100
Positive =60 =90 =100

Table III. Clinical and laboratory characteristics of patients with spondyloarthritis.

Characteristic AS PsA p-value
Duration of disease (years, mean) 1156 + 10.32 129 + 64 0.14
Presence of peripheral synovitis; n (%) 23 (64) 23 (82.1) 04
Axial disease; n (%) 36 (100) 10 (35.7) <0.001
Extra-articular involvement; n (%) 8 (22) 0 0.017
Anti-TNF treatment; n %) 26 (72.2) 14 (50 0.09
BASDAI mm (mean) 409 +24 47 +22 043
ESR mm/1* h (mean) 26.1 + 184 312+ 193 0.161
CRP mg/l (mean) 85+ 158 173 £294 0.14
IgG levels (mean) (7-16 g/L) 12.6 + 3.1 13. £ 48 0.57
IgAlevels (mean) (0.7- 4 g/L) 296 £ 1.2 27+13 0.31
Gastro-intestinal complaints'; n (%) 10 (27.7) 2 (7.1) 0.009

the study group; 26 patients with RA
and 41 healthy subjects in the control
group.

Clinical and laboratory characteris-
tics of patients with spondyloarthritis
are shown in Table III. As expected,
patients with spondyloarthritis were
younger than patients with RA. Mean
disease duration was 11.5 (1-40) years
for AS and 12.9 (1-28) years for PsA.
The majority of patients in all groups
had peripheral synovitis. Twenty-two
per cent of patients with AS and none
of the PsA patients had uveitis as an
extra-articular involvement.

Most patients in the study group had
clinically active disease with mean
BASDAI values of 4.09 (range 0.7-
9.05) in AS and 4.7 (1.3-8.9) in PsA,
and mean CRP levels of 26.1 in the AS
group and 31.2 in PsA group.

Sixty five% of RA patients were RF
positive. Disease activity was moderate
with mean DAS 28-CRP (3) of 4.19.
Total mean levels of IgA were within
normal range in all groups. Four pa-
tients in each study group had slightly
elevated IgA levels. As expected, GI

complaints were significantly more
frequent among AS patietns compared
to PsA patients.

ASCA IgA

No significant difference was observed
in mean levels of ASCA IgA between
patients with spondyloarthritis and RA
patients. Using a cut-off of 50, no pa-
tient in the study group, and one patient
with RA was positive for ASCA IgA.

ANCA

None of the patients in the 4 study
groups were positive for c-:ANCA or
p-ANCA. Two patients with AS and
4 patients with RA had a non-specific
positivity for anti-neutrophil cytoplas-
mic antibodies.

Anti-glycans antibodies

* Levels

No significant difference was observed
when comparing levels of ALCA and
AMCA between patients suffering
from AS, PsA, RA and healthy con-
trols. When comparing levels of ACCA
between these groups, a significantly
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higher mean level was observed among
patients suffering from RA compared
with healthy controls (p<0.001), while
no significant difference was observed
between AS and PsA patients, com-
pared with controls (Table IV). In RA
patients, a significant correlation was
observed between ACCA IgA levels
and CRP levels (p<0.05).

e Anti-glycan positivity

As shown in Table V, when dichoto-
mously analysing anti-glycan positiv-
ity according to manufacturer cut-off
(Table II), ALCA was found to be posi-
tive in 5/36 AS patients, 0/28 PsA, 3/26
RA and 2/41 healthy controls. Despite
a higher rate of ALCA positive serol-
ogy in AS and RA patients than in
healthy controls, the difference was not
statistically significant.

ACCA was positive in only one patient
with AS, 1 with PsA,3 withRA and 1 in
the control group. None of the patients
with spondyloarthritis was positive for
AMCA. When combined together, pos-
itivity for one or more anti-glycan anti-
body was found in 6 patients with AS,
1 with PsA, 6 with RA and 3 healthy
controls (p=0.09).

Discussion

Identifying a serological marker for
spondyloarthritis remains an important
target, with far-reaching clinical and
epidemiological implications. Specific
markers of bone metabolism and in-
flammation, and selected angiogenic
cytokines have been studied in spon-
dyloarthritis (18). In view of the patho-
genetic and clinical overlap between
spondyloarthritis and IBD, this endeav-
our has previously focused on ASCA,
with limited and controversial results.
Hoffman et al found that ASCA IgA
levels were significantly higher in pa-
tients with undifferentiated SpA and
AS (but not in PsA), than in healthy
controls or in patients with rheumatoid
arthritis (RA) (6). No correlation be-
tween the presence of subclinical bow-
el inflammation and ASCA IgA levels
was noted. Torok et al. compared 87
HLA- B27 positive spondyloarthri-
tis patients with healthy controls (7).
They found significantly higher lev-
els of ASCA IgA in patients with AS
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Table IV. Mean levels of antiglycan antibodies, ASCA and ATTG.

AS PsA RA Healthy controls  p-value
ALCA (mean + SD) 309 +22 256+13 364+23.1 279 +22 0.28
AMCA (mean = SD)  32.7+13.6 31.7+143 383+233 293 %12 0.22
ACCA (mean = SD)* 419235 38.2+39.7 544+335 274199 <0.001
ASCAIgA (mean+SD) 1.6+1.3 23%2 27+33 - 0.68
ATTG (mean + SD) 1.7+0.6 24+3.1 28+55 -

“*ACCA-RA group vs. control group Bonferoni multiple comparison P.V=0.002.

Table V. Prevalence of antiglycan antibodies, ASCA and ANCA in disease groups and

controls
AS PsA RA Healthy controls  p-value

ALCA; n (%) 5 (13.9%) 0 3 (11.5%) 2 (4.9%) 042
AMCA; n (%) 0 0 1 (3.9%) 0

ACCA; n (%) 1 (3.7%) 1 (3.6%) 3 (11.5%) 1 (2.4%) 043
One or more positive 6 (16.7%) 1 (3.6%) 6 (24%) 3 (7.3%) 0.09

antiglycan antibody

ASCA IgA; n (%) 0 0 1 (3.9%) - 0.35
c-ANCA; n (%) 0 0 0 -

p-ANCA; n (%) 0 0 0 -

x-ANCA; n (%) 2 (5.5%) 0 4 (154%) - 0.18

Rheumatoid factor

17 (65.4%)

and uSpA compared with controls. As
in the previous study, the existence
of antibodies was not associated with
gastrointestinal symptoms. However,
in their study, Riente et al. failed to
show an increased prevalence of anti-
bodies associated with CD in patients
with AS or PsA, when compared to
healthy controls and (RA) patients
(8). Most recently, Maillet et al. have
demonstrated an increased prevalence
of ASCA among SpA patients, with an
association between ASCA positivity
and a specific phenotype characterised
by peripheral involvement and uveitis
(9). Notably, ASCA have been studied
as potential markers for a wide variety
of autoimmune and auto-inflammatory
diseases ranging from Behget’s disease
(19) to autoimmune hepatitis (20) and
systemic lupus erythematosus (21).

Further attempts have been carried out
in the effort to identify IBD- associated
markers among patients with spondy-
loathritis. Wallis e# al. have demon-
strated higher anti- CBirl (anti-flagel-
lin) antibody positivity rates, associat-
ed with elevated acute phase reactants,
among AS patients compared with pa-
tients with mechanical back pain (22).
Serologic testing combined with cal-
protectin measurement was attempted
in order to achieve optimal biomarkers
for AS (23). In this study, 40% of AS

patients were found to have elevated
fecal levels of calprotectin, while no
significant differences in IBD-specific
antibodies (ASCA, anti-flagellin, anti
12 and anti OmpC) were found, when
compared with controls.

In the current study we focused on the
anti-glycan antibodies previously asso-
ciated with IBD, specifically CD with
a complicated phenotype (24, 25). In
IBD, the presence of anti-glycan anti-
bodies was assumed to reflect the loss
of tolerance to commensal flora, consid-
ered a hallmark of the immunopathoge-
netic process (26). Notably, in IBD, se-
rologic responses are qualitatively and
quantitatively associated with a worse
prognosis (27, 28).

Using these serologies, we screened
patients with spondyloarthritis (AS and
PsA) and RA. We did not find significant
elevated rates of any anti-glycan anti-
bodies in the spondyloarthritis group,
when compared to healthy controls.
Interestingly, we found elevated levels
of ACCA IgA in RA patients, but this
quantitatively significant difference did
not translate into a significant result on a
dichotomous analysis of the data. High-
er levels of ACCA in RA patients were
correlated with higher disease activity.
Previous studies pointed to the possibil-
ity, that cartilage breakdown and degra-
dation, which causes exposure of carbo-
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hydrate components of proteoglycans,
may lead to the development of system-
atic antibodies reactive to glycosami-
noglycans (GAGs) in RA (29). These
anti-GAG antibodies showed signifi-
cant cross-reactivity among different
types of GAGs, as well as with bacte-
rial peptidoglycans and fungal polysac-
charides. Thus, while in IBD bacteria
may form the target for development
of anti-glycan antibodies, inflammatory
joint disease accompanied by cartilage
degradation may bring about a similar
result through a different, non-bacteri-
al mechanism, i.e. through molecular
mimicry. An interesting correlate of this
hypothesis would be examination of the
presence of such antibodies in the sera
of patients suffering from osteoarthritis,
a condition characterised by massive
cartilage degradation, with relatively
low levels of systemic inflammation.
Identifying accurate serological markers
for the diagnosis of spondyloarthropa-
thies remain an unmet goal which car-
ries significant clinical benefits. Such
markers could enable early diagnosis in
specific patients populations.

A number of limitations must be men-
tioned regarding the present study. The
number of patients in each subgroup
was relatively small, and potentially
significant differences may thus have
been undetected. In addition, a high
proportion of AS patients in the current
study were treated with anti-TNF-o
medications, which may have had an
influence on the results.

Conclusion

In this study we have analysed for the
first time the presence of anti-glycan an-
tibodies among patients suffering from
spondyloarthritis and compared them
with RA patients and healthy controls.
Our data fail to show an increased prev-
alence of these antibodies in AS or PsA
patients, while demonstrating increased
levels of ACCA IgA among RA pa-
tients. Developing serological markers
for spondyloarthritis remains an impor-
tant and unmet goal. Further studies on
larger populations are needed to evalu-
ate the clinical, diagnostic and prognos-
tic impact of IBD serological markers in
patients with spondyloarthritis.
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