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ABSTRACT

Objective Due to common exposure to yeast in

the alcoholic and baking industry, positive rate of
anti-Saccharomyces cerevisiae antibodies (ASCA) is
reportedly high in patients with Behget’s disease (BD)
who have gastrointestinal symptoms (gastrointestinal
BD (GIBD)). We performed a meta-analysis to assess the
diagnostic value of ASCA in differentiating patients with
BD from those with other chronic inflammatory bowel
diseases.

Methods The meta-analysis is presented with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses and Meta-analysis of Observational
Studies in Epidemiology checklist. Relevant studies

that investigated ASCA levels in patients with BD were
retrieved from PubMed, EMBASE, Web of Science,
SCOPUS and the Cochrane Library on 12 July 2019;

the search was rerun on 12 February 2020. Stata/SE
V.12.0 and Meta-DiSc V.1.4 were used to perform the
meta-analysis and sensitivity analysis, disaggregated by
isotypes of ASCA.

Results Nine studies were included in the meta-
analysis. The results revealed a strong association
between ASCA and GIBD, especially ASCA-IgG (OR=5.50
(95% CI 2.58 to 11.55), p=0.000) and ASCA-IgG+IgA
(OR=5.36 (95% Cl 1.40 to 20.45), p=0.014). The
positivity rate of ASCA in GIBD was significantly higher
than that in ulcerative colitis (UC): IgA (OR=2.13 (95%
Cl 1.30 to 3.50), p=0.003); lgG+IgA (0R=2.19 (95% ClI
1.03 to 4.66), p=0.042); IgG/IgA ((=2.03 (95% CI 1.30
t0 3.17), p=0.002). However, the frequency of ASCA-IgG
was significantly higher in patients with Crohn's disease
than GIBD (OR=0.48 (95% CI 0.28 to 0.83), p=0.009).
There was no significant difference in ASCA positivity
between BD without gastrointestinal involvement and
healthy controls and between GIBD and intestinal
tuberculosis (iTB) (p>0.05).

Conclusion ASCA may play a role in the pathogenesis

of gastrointestinal involvement. Negative result of IgG
favours the diagnosis of GIBD/BD when differentiated from
Crohn’s disease. ASCA-IgA showed moderate diagnostic
performance in distinguishing GIBD and UC and the
diagnostic performance was better in combination with
IgG. However, ASCA may not be a useful serologic marker
distinguishing GIBD and iTB.

PROSPERO registration number CRD42020115245.
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» In addition to the healthy controls, we included pa-
tients with other gastrointestinal diseases that are
considered in the differential diagnosis of gastro-
intestinal Behget’s disease (BD) in clinical settings
(such as ulcerative colitis, Crohn's disease, and in-
testinal tuberculosis), in order to improve the clinical
awareness of anti-Saccharomyces cerevisiae anti-
bodies (ASCA).

» Inclusion of both categorical data (positivity rate)
and continuous data (serum concentration) pertain-
ing to ASCA increases the reliability of the results of
meta-analysis.

» We separately performed meta-analysis of IgG, IgA
and IgG+IgA, which provides insights into their abil-
ity to differentiate BD from other gastrointestinal
diseases.

» Comprehensive summary of evidence linking ASCA
and autoimmune diseases provides preliminary in-
sights into the pathogenicity of S. cerevisiae.

» Analysis of too many subgroups contributed to po-
tential heterogeneity due to the small number of
studies included in each subgroup.

INTRODUCTION
Behcet’s disease (BD) is a chronic systemic
vascular autoimmune/inflammatory disease
with a high propensity for recurrence; the
pathogenetic mechanisms of this disease are
not well elucidated." Virtually no specific
histological or laboratory features of BD have
been identified. Therefore, the diagnosis
of BD is typically challenging as it is mainly
based on clinical features.” > The diagnosis
is frequently delayed until the development
of clinical manifestations that qualify the
diagnostic criteria. The estimated duration
between the onset of symptoms and the fulfil-
ment of diagnostic criteria is approximately
4 years.*

Moreover, patients with prominent involve-
ment of a particular organ system are easily
misdiagnosed. For example, patients who
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have gastrointestinal symptoms as the main manifestation
are liable to be misdiagnosed as having Crohn's disease
(CD), ulcerative colitis (UC) or intestinal tuberculosis
(iTB). These features make formulating disease criteria
difficult, causing deleterious effects on the patients.

Several recent studies (but not all) have reported the
diagnostic value of anti-Saccharomyces cerevisiae antibodies
(ASCA) in BD. S. cerevisiae, also known as the baker’s or
brewer’s yeast, has long been used to ferment the sugars
in cereals to produce alcoholic beverages; it is also used
in the baking industry to raise dough. As a consequence,
we are now commonly exposed to yeast.” IgG and IgA
antibodies against the phosphopeptidomannan of the S.
cerevisiae cell wall have been discovered as autoantibodies
in the sera of patients with BD, especially those with
gastrointestinal involvement. This suggests a role of envi-
ronmental stimuli in the pathogenesis of BD. However,
patients with inflammatory bowel disease such as CD also
have a high prevalence rate of ASCA due to their similar-
ities.”!! In this context, identification of ASCA as a diag-
nostic marker for BD is a key imperative. The objectives
of this study were to summarise the findings pertaining to
the relevance of ASCA in BD and other gastrointestinal
diseases and to perform a meta-analysis to assess its diag-
nostic accuracy for BD.

METHODS

Study design

The Preferred Reporting Items for Systematic Reviews
and Meta-Analysis Diagnostic Test Accuracy guidelines'
(online supplemental file 1) and Meta-analysis of Obser-
vational Studies in Epidemiology'® (online supplemental
file 2) were followed throughout the literature search
process to structure and design the framework for the
review."*

Literature search

A comprehensive literature search was performed to
identify studies pertaining to ASCA as biomarkers for BD
in five biomedical databases, that is, PubMed, EMBASE,
Web of Science, SCOPUS and the Cochrane Library
on July 12, 2019. The search terms for Behcet’s disease
were: Behcet, triple symptom complex, triple symptom
complices, Adamantiades Behcet and old silk route
disease; the search terms for Saccharomyces cerevisiae were:
S. cerevisiae, Saccaromyces cerevisiae, Saccharomyces capensis,
Saccharomyces diastaticus, Saccharomyces italicus, Saccharo-
myces oviformis, Saccharomyces wvarum, brewer yeast or baker
yeast, mannan, manna, polymannan, glucomannan, yeast
mannan, dicoman, humamil, ASCA. Combination of
keywords using ‘AND’ was used to retrieve studies in the
range of ‘all fields” or ‘all text’. The search was rerun on
12 February 2020 to ensure inclusion of recent studies.
No restrictions were imposed with respect to time of
publication, region or ethnicity of the study population.
In addition, the reference list of obtained articles was also
examined to identify possible relevant studies. The full

search strategy for EMBASE is shown in online supple-
mental file 3.

Eligibility and exclusion criteria

The inclusion criteria were: (1) studies that evaluated
the diagnostic accuracy of ASCA in BD; (2) availability of
adequate data pertaining to the prevalence rate or serum
levels of ASCA in patients with BD; (3) studies with healthy
population and/or disease controls and (4) meeting
abstracts or letters to the editor were also included.

The exclusion criteria were: (1) studies with incom-
plete data; (2) review articles; (3) non-English articles
and (4) in case of studies with overlapping study popu-
lation, studies with smaller sample size were excluded.
Two investigators independently performed the literature
search, screened the titles and abstracts, followed by full-
text review of eligible studies.

Data extraction and quality assessment

Two independent investigators reviewed the full-text arti-
cles, extracted the data and assessed the study quality
using the Quality Assessment of Diagnostic Accuracy
Studies (QUADAS-2). The included items were evaluated
as yes, no or uncertain. Inter-researcher disagreements
were resolved by consensus, or by a third investigator.
Data pertaining to the following variables were extracted:
publication year, article type, first author’s name, country,
isotypes of ASCA detected, age and sex, research design,
sample size, experimental method, trade names of exper-
imental materials, cut-off values, diagnostic criteria and
serum titres and/or prevalence rate of ASCA in BD, gastro-
intestinal BD (GIBD), healthy controls (HC), patients
with CD, UC and iTB. The data were either obtained
directly from the article, calculated or requested from the
author via email.

Statistical analysis

Pooled OR with 95% CIs were calculated to evaluate the
association between ASCA and BD (without gastrointes-
tinal involvement)/GIBD/CD/UC/iTB using Stata/SE
V.12.0. Meta-DiSc V.1.4 was used to calculate the sensitivity
and specificity to assess the overall diagnostic performance
of ASCA. Heterogeneity among the included studies was
evaluated using the Cochran’s Q-statistic. P values >0.10
were considered indicative of lack of significant heteroge-
neity. We chose the random effects models (REM) since
REM tends to generalise findings beyond the included
studies by assuming that the selected studies are random
samples from a larger population.”” Subgroup analysis
was performed disaggregated by the isotypes of ASCA and
different disease controls. The isotypes of ASCA were clas-
sified and defined as follows: IgG, IgA, IgG/IgA (positive
results of either IgG or IgA) and IgG+IgA (positive results
of both IgG and IgA).

In order to increase the robustness of the meta-analysis,
we also extracted the data pertaining to serum levels of
ASCA from five studies and performed meta-analysis
using the Continuous data module of Stata/SE V.12.0.
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The REM was used for the analysis and weighted mean
difference (WMD) was used as the effect measure if the
same unit was used in these studies and there were minor
differences with respect to the serum levels of ASCA.
Sensitivity analysis was performed using Stata/SE V.12.0
to evaluate the stability of the results after sequential
exclusion of one study at a time.

Patient and public involvement

The present study was a meta-analysis and systematic
review based on published data. Patients and public were
not involved in the study design, conduct, data analysis
and result dissemination.

Relationship between ASCA and autoimmune disease

We searched PubMed for studies pertaining to the rela-
tionship between ASCA and autoimmune diseases. The
two search terms used were autoimmune disease and
S. cerevisiae. We performed an interval statistic of four
indicators of ASCA—sensitivity, specificity, positive likeli-
hood (LR+) and negative likelihood (LR-) based on the
included studies sorted by diseases.

RESULTS

Literature search and characteristics of studies

A total of 625 documents were retrieved on database and
manual search. Fifty-one duplicate publications were
excluded using the document management software.
A total of 127 records were retained after screening of

titles and/or abstracts; the excluded records included
review articles, animal model studies, therapeutic or
drug research, genetic research, book chapters, dupli-
cate publications not recognised by software and other
irrelevant records. After full-text review for eligibility, 22
records were selected. Finally, we included nine available
studies with adequate data in the meta-analysis (figure 1).
Two studies were included after obtaining the relevant
data by contacting the respective authors.” ' In addi-
tion, we also verified two studies'® '” with overlapping
study population; of these, only one study was included
in the meta-analysis. Three studies® * '* were presented
as meeting abstracts without adequate data to allow the
construction of a 2x2 table. One article’ was a letter to
the editor and only reported the prevalence rate of ASCA
antibody in patients with BD, without information about
the control group. One study'’ had employed a unique
calculation method and could not be included in the
meta-analysis. Among the included studies, there were
200 cases of BD, 288 cases of GIBD, 471 cases of CD, 552
cases of UC, 112 cases of iTB and 391 HCs (table 1 and
online supplemental file 4).

Quality assessment

There were eight case—control studies and one retrospec-
tive study.9 The results of quality assessment by QUADAS-2
including the risk of bias and applicability concerns
pertaining to each domain® are shown in online supple-
mental file 5. The results indicated that the included
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(n=556)
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Figure 1

Preferred Reporting Items for Systematic Reviews and Meta-Analysis flow diagram illustrating the literature screening

process and the criteria for inclusion of studies in the meta-analysis.
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Table 2 Association between the presence of ASCA and BD (without gastrointestinal symptom)/GIBD and other intestinal

diseases
Diagnostic OR
Subgroup Antibody Number of studies  (95% CI) Significance test (p)
BD vs HC ASCA-IgG 4 1.00 (0.28 to 3.53) 0.997
ASCA-IgA 2 2.50 (0.63 to 9.96) 0.194
ASCA-IgG+IgA 2 1.06 (0.17 to 6.78) 0.954
ASCA-IgG/IgA 2 2.88 (0.62 to 13.44) 0.179
GIBD vs HC ASCA-IgG 3 5.50 (2.58 to 11.55) 0.000
ASCA-IgA 2 2.65 (1.18 to 5.96) 0.018
ASCA-IgG+IgA 2 5.36 (1.40 to 20.45) 0.014
ASCA-IgG/IgA 3 2.90 (1.47 to 5.74) 0.002
GIBD vs CD ASCA-IgG 3 0.48 (0.28 to 0.83) 0.009
ASCA-IgA 3 0.91 (0.56 to 1.46) 0.685
ASCA-IgG+IgA 3 0.58 (0.30 to 1.11) 0.100
ASCA-IgG/IgA 4 0.57 (0.28 to 1.15) 0.117
GIBD vs UC ASCA-IgG S 1.78 (0.98 to 3.22) 0.057
ASCA-IgA 3 2.13 (1.30 to 3.50) 0.003
ASCA-IgG+IgA 8 2.19 (1.08 to 4.66) 0.042
ASCA-IgG/IgA 4 2.03 (1.30 t0 3.17) 0.002
GIBD vs iTB ASCA-IgG 2 1.08 (0.50 to 2.32) 0.854
ASCA-IgA 2 1.51 (0.71 to0 3.22) 0.290
ASCA-IgG +IgA 2 1.02 (0.40 to 2.62) 0.972
ASCA-IgG/IgA 3 1.05 (0.58 to 1.87) 0.883

ASCA, anti-Saccharomyces cerevisiae antibodies; BD, Behget’s disease without gastrointestinal symptom; CD, Crohn's disease; GIBD,
gastrointestinal Behget’s disease; HC, healthy control; iTB, intestinal tuberculosis; UC, ulcerative colitis.

studies were of high quality in general. Overall, none of
the nine included studies showed any major methodolog-
ical bias or flaws, which indicates the robustness of our
meta-analysis.

Meta-analysis

Association between ASCA and BD (without gastrointestinal
involvement), GIBD and other intestinal diseases

Data pertaining to correlation between ASCA and BD
(without gastrointestinal involvement)/GIBD/CD/UC/
iTB are listed in table 2. No substantial heterogeneity
(p>0.1 for all) was observed by using REM to calculate
the OR. The results revealed a strong association between
all detection types of ASCA and GIBD, especially for
ASCA-IgG (OR=5.50 (95% CI 2.58 to 11.55), p=0.000)
and ASCA-IgG+IgA (OR=5.36 (95% CI 1.40 to 20.45),
p=0.014). When comparing GIBD and UC, of the posi-
tivity rate for ASCA in GIBD was significantly higher
than that for UC: IgA (OR=2.13 (95% CI 1.30 to 3.50),
p=0.003), IgG+IgA (OR=2.19 (95% CI 1.03 to 4.66),
p=0.042) and IgG/IgA (OR=2.03 (95% CI 1.30 to 3.17),
p=0.002). Conversely, the frequency of only ASCA-IgG in
patients with CD was significantly higher than that in the
GIBD (OR=0.48 (95% CI0.28 to 0.83), p=0.009). Further,
on stratified analysis according to detection method,

ASCA-IgG was associated with GIBD using both the ELISA
method (OR=3.83 (95% CI 1.37 to 10.70), p=0.010) and
the indirect immunofluorescence assay (IIF) (OR=8.17
(95% CI 2.73 to 24.43), p=0.000) (figure 2). However, no
significant difference was observed with respect to ASCA
positivity between BD without gastrointestinal involve-
ment and HC and between GIBD and iTB (p>0.05).

Diagnostic ability of ASCA for GIBD

The overall sensitivity for ASCA-IgG in patients with
GIBD detected by IIF was 0.44, which is much higher
than that of ELISA (0.20 (95% CI0.12 to 0.31)) (table 3).
Combined detection of IgG and IgA by ELISA increased
the sensitivity to 0.33 (95% CI 0.23 to 0.44). However, we
observed a low level of sensitivity of ASCA-IgG/IgA by IIF,
which may be attributable to the inclusion of only one
study with few patients with GIBD (n=13).

Difference in serum levels of ASCA in GIBD and other intestinal
diseases

Serum levels of ASCA-IgA observed in GIBD were signifi-
cantly greater than that in HC (WMD=7.02 (95% CI
2.23 to 11.81), p=0.004) and UC (WMD=5.28 (95%
CI 0.39 to 10.17), p=0.034) in contrast to ASCA-IgG
(p>0.05) (figure 3). On the contrary, serum levels of
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Figure 2 Forest plot of the association between the presence of ASCA-IgG and GIBD stratified by detection methods.
ASCA, anti-Saccharomyces cerevisiae antibodies; GIBD, gastrointestinal Behget’s disease; HC, healthy control; IIF, indirect

immunofluorescence assay.

ASCA-IgG in CD were significantly greater than that in
GIBD (WMD=-11.04 (95% CI -16.74 to -5.34), p=0.000)
(figure 3). However, we found no significant difference
in serum levels of ASCA between BD without gastrointes-
tinal symptoms and HC (p>0.05) (figure 3).

Heterogeneity and sensitivity analysis

We performed sensitivity analysis to assess the stability of
the results. The results showed that the studies by Krause
et al,16 Zhang et al,lo Kocazeybe et al’ and Fresko et al' were
the key contributors to the heterogeneity (online supple-
mental file 6). Thus, the results of related subgroup anal-
ysis are considered to be less stable.

Summary of the relationship of ASCA with autoimmune
disease

Sixteen studies reporting the relevance of ASCA and
autoimmune diseases were included in the summary. The
sensitivity, specificity, LR+, and LR~ of ASCA for different
autoimmune diseases are summarised in table 4. Although
the diagnostic results of ASCA reported by different
studies vary, the summary revealed an overall association
between ASCA and autoimmune diseases especially in
patients with scleroderma, juvenile idiopathic arthritis,
CD and systemic lupus erythematosus with high sensi-
tivity (>40%), high specificity (>95) and high LR+ (>5)
(table 4).

DISCUSSION

Serological markers in BD

The diagnosis of BD is typically challenging prior
to the appearance of clinical symptoms necessary to
qualify the diagnostic criteria. Currently, there are no
specific laboratory biomarkers of BD; however, some
specific autoantibodies in the context of BD have been
reported. Therefore, identification of non-invasive
specific diagnostic and prognostic biomarkers of BD
is of much clinical relevance and a key focus area of
research.

ASCA in BD and autoimmune diseases

Several recent studies have investigated the rela-
tionship of ASCA with BD or other autoimmune
diseases. S. cerevisiae has long been used in alco-
holic and baking industry and for the production of
vaccines owing to its antigenic component. However,
during long-term and ubiquitous presence, even the
commensal and classically non-pathogenic micro-
biota can trigger autoimmunity due to loss of immune
tolerance towards the resident bacterial flora, like in
gastrointestinal tract.”* ** The reported similarity of
sequences involving the eukaryotic microorganism
and self-antigens suggest a mechanism of molecular
mimicry and also the plausibility of shared epitopes
in different autoimmune diseases. The production

Table 3 Pooled sensitivity and specificity of ASCA-IgG and IgG/IgA for diagnosis of GIBD assessed by ELISA and IIF

Methods ELISA IIF
Diagnostic accuracy Pooled sensitivity (95% CI) Pooled specificity (95% Cl) Sensitivity Specificity
ASCA-IgG 0.20 (0.12 to0 0.31) 0.93 (0.86 to 0.98) 0.44 0.91
ASCA-IgG/IgA 0.33 (0.23 to 0.44) 0.85 (0.76 to 0.91) 0.15 0.96

ASCA, anti-Saccharomyces cerevisiae antibodies; GIBD, gastrointestinal Behget’s disease; IIF, indirect immunofluorescence assay.
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Figure 3 Forest plot comparing serum levels of ASCA between BD without gastrointestinal symptom/GIBD and HC/CD/UC.
ASCA, anti-Saccharomyces cerevisiae antibodies; CD, Crohn's disease; GIBD, gastrointestinal Behcet’s disease; HC, healthy
control; IIF, indirect immunofluorescence assay; UC, ulcerative colitis.

of ASCA by the subsequent activation of the humoral
immune response may lead to a direct pathogenic
role through a costimulatory CD80/86-CD28-
mediated effect.”? Moreover, healthy family members
but not spouses of patients with BD were also found
to have increased levels of ASCA, which indicated a
role of %enetic factors in addition to environmental
stimuli.’” % A large number of studies have assessed
the role of ASCA in the context of several systemic
and organ-specific autoimmune diseases, such as
BD, scleroderma, systemic lupus erythematosus,
primary Sjogren’s syndrome, and rheumatoid arthritis
(table 4). The results suggest that the relation of ASCA
with BD or other autoimmune diseases may represent
a potential pathogenic mechanism between ASCA
and autoimmunity; this underlines the importance of
ASCA as a valuable serologic marker for autoimmune
diseases including BD.

Results of the meta-analysis

To the best of our knowledge, this is the third meta-
analysis of evidence pertaining to autoantibodies in
patients with BD after anticardiolipin antibodies.** **
ASCA have been widely researched in BD, CD and
other autoimmune disease; in order to investigate
the diagnostic value and possible pathogenetic role
of ASCA in BD, we included nine studies in this
meta-analysis. Among these, some studies included
patients with BD with systemic involvement including
or excluding gastrointestinal involvement, while
others included only patients with BD with gastroin-
testinal involvement. Therefore, in order to reduce
the impact of differences with respect to frequency
distribution of gastrointestinal symptoms in each
study, we disaggregated patients with BD into those
with gastrointestinal involvement only and those

without gastrointestinal manifestations. The isotype
antibodies of ASCA tested and the results presented
by the studies are also different. The meta-analysis
revealed a strong association of ASCA with GIBD
and not with BD with no gastrointestinal involve-
ment; this suggests the role of ASCA in the pathogen-
esis of gastrointestinal involvement. ASCA showed a
moderate diagnostic performance as a biomarker for
the differential diagnosis between GIBD and CD, and
the negative result of ASCA-IgG may slightly favour
the diagnosis of GIBD/BD when compared with CD,
especially with concomitant positive HLA-B51 tests.?®
In addition, ASCA-IgA showed a moderate diagnostic
value for distinguishing GIBD and UC and would
perform better with concomitant detection of IgG.
However, ASCA failed to distinguish between GIBD
and iTB. Besides, the concomitant evaluation of
both continuous data (sensitivity and specificity) and
discontinuous data (serum levels) helped increase the
credibility of our results.

Heterogeneity

Combined with the results of QUADAS-2, we
found that the heterogeneity in this meta-analysis
was largely attributable to the following reasons
(see table 1, online supplemental file 5). (1) The
different diagnostic criteria used in the included
studies. Different criteria may have different thresh-
olds for diagnosis or place more weight on some
symptoms than others. Specifically, the 1990 ISG
criteria require the presence of oral ulceration plus
any two of the following: genital ulceration, typical
eye lesions, typical skin lesions, or positive path-
ergy test for diagnosis of BD.” In contrast, the 1987
Japan criteria require all four characteristics for the
diagnosis of BD, that is, oral ulceration, typical eye
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lesions, typical skin lesions, and genital ulceration.?’

The ISG criteria and the Japanese criteria often fail
to classify some patients with BD; in addition, the
Japanese criteria may also cause misclassified diag-
nosis. This may have caused the different diagnostic
sensitivity and specificity for BD.*® (2) Differences
in demographic characteristics of included studies.
The clinical features and laboratory findings tend to
exhibit wide variability in different populations and
clinical settings.”” ** However, we failed to perform
subgroup analysis disaggregated by ethnicity owing to
the small sample size in each subgroup. (3) Different
antibody assays and cut-off values. Commercial kits
and in-house tests from different laboratories have
variable performance, which may affect the diag-
nosis and management of patients. We found that
different methods and cut-off values were adopted
by the studies included in this meta-analysis. Notably,
there was a significant association between ASCA-IgG
and GIBD using both methods; however, it seems that
ITF has a higher sensitivity than ELISA. Nonetheless,
further investigations with larger study population
are required to provide more definitive evidence.
Although previous studies have shown that IIF has a
better performance, ELISA provides the titre change
of serum antibodies and could have an equal perfor-
mance to IIF by changing cut-off values to optimise
the overall diagnostic performance.” (4) According
to the QUADAS-2, there are certain concerns that
most studies have risk of bias (internal validity) in
patient selection, which, to some extent, would cause
the distorted estimation in diagnostic accuracy.”

Limitations of the meta-analysis

In order to fully evaluate the value of ASCA for differ-
ential diagnosis of BD, we included patients with
CD, UC, and iTB as the comparison objects in our
meta-analysis. However, there are some limitations
of this meta-analysis. (1) Grey literature database,
paper database, and other language databases were
not used for the literature search. Quite a few non-
English studies were excluded due to incomplete data
or unavailability of full text. (2) Our primary goal was
to assess the diagnostic efficacy of ASCA in BD, and
therefore we did not include all studies pertaining
to ASCA in inflammatory bowel disease and iTB. (3)
Restricted by the number of included studies and the
isotypes of ASCA, we could not perform subgroup
analysis disaggregated by different populations and
diagnostic criteria. (4) Some studies with incomplete
data were excluded after lack of response from the
author. (5) There are some inherent statistical short-
comings using Meta-DiSc during the separate pooling
of sensitivity and specificity, as the between-study vari-
ance is not included. More advanced methods are not
implemented.*

Conclusion

Our study demonstrated the relationship between
ASCA/S. cerevisiae and gastrointestinal involvement in
BD. Furthermore, ASCA may be detectable years before
the diagnosis of some autoimmune diseases as they were
retrospectively found in the preserved blood samples of
soldiers who were affected by CD years later.™ However,
detection of only ASCA may have a limited value for clin-
ical diagnosis due to its moderate sensitivity and the pres-
ence in several other autoimmune diseases. In the future,
further studies are needed to explore the role of ASCA
and S. cerevisiae in BD.
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