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Introduction

Inflammatory bowel disease (IBD) is a chronic inflammatory
condition in the gastrointestinal tract, resulting from a

dysregulated immune response to host gut microflora. IBD
comprises two major types including ulcerative colitis (UC),
which is most common in the colonic mucosa, and Crohn’s
disease (CD), which can affect the entire gastrointestinal
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Abstract Background and Aims Some studies have reported the coexistence of inflammatory
bowel disease (IBD) and celiac disease (CD). However, the prevalence of anti-tissue
transglutaminase antibodies (IgA and IgG) and their screening value in patients with
IBD is not yet clear. This study aimed to assess the prevalence of IgA anti-tTG and its
potential correlation with disease status in patients with IBD.
Materials and Methods This cross-sectional study was conducted on 110 patients
with confirmed IBD diagnosis at Ghaem Hospital, Mashhad, Iran. For each patient, all
demographic and clinical data including age, extra intestinal manifestations, underly-
ing diseases, types of diseases, and surgical history were collected. IgA anti-tissue
transglutaminase titers were assessed by enzyme-linked immunosorbent assay.
Results None of the patients with IBD were positive for IgA anti-tTG antibodies, with a
mean titer of 3.31�1.3 AU/mL. Also, the mean titers were not associated with age,
gender and various disease clinical features including the disease history, underlying
disease, diagnosis type, extraintestinal manifestations, and surgery history.
Conclusion No significant prevalence pattern of IgA anti-tTG antibody was observed
in patients with IBD. Accordingly, serological screening for CeD is not recommended in
IBD patients, unless in a relevant clinical CeD suspicion.
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tract.1 IBD is often diagnosed in early adulthood between 20
and 40 years of age and has a substantial impact on the
quality of life.2 It has been suggested that IBD develop in
genetically predisposed individuals under the influence of
environmental factors (e.g., intestinal microbiota), as well as
the interaction between anti- and pro-inflammatory fac-
tors.3 Most patients with intestinal malabsorption have
symptoms (e.g., anemia, osteopenia, infertility, and neuro-
logical symptoms) that are not clearly associated with the
condition.4 On the other hand, a large number of people are
asymptomatic and their diseases are diagnosed based on
abnormalities in small bowel histology and serological tests.
A possible explanation for this condition is silent celiac
disease (CeD), which is about seven times more common
than the classic type and its association with IBD has been
reported in some cases.5

Celiac disease occurs when the immune system reacts
permanently to gluten.6 CeD has now been recognized as a
multisystem disease affecting various organs in genetically
predisposed individuals. It was reported that CeD can be
associated with some autoimmune disorders like rheumatoid
arthritis, systemic lupus erythematosus (SLE), Sjögren’s syn-
drome (SjS), primary biliary cirrohsis, eosinophilic esophagitis,
systemic sclerosis (SCL), polymyositis (PM), and dermatomyo-
sitis (DM) as well as IBD. Although the coexistence of CeD and
IBD have been reported in literature, the prevalence of CeD in
patients with IBD remain to be cleared.7 Some physicians
believe that the IBD patients should also be screened for CeD
specific anti tissue transglutaminase antibodies, followed by
their symptoms’ evaluation. In addition, clinical findings, his-
tological evidence of duodenal mucosal damage, along with
antibody tests against endomysial or tissue transglutaminase
are all used to diagnose celiac disease.8

It has been determined that the anti-tissue transglutami-
nase (tTG) antibody assay is the best test for screening
patients with suspected celiac disease.9 Compared to anti-
endomysium antibodies (EMA), anti-tTG tests using recom-
binant antigens have a high sensitivity and positive predic-
tive value (PPV).10 EMA assays are limited in their use in daily
practice by their high costs and subjective interpretation, as
well as the unacceptable variability among laboratories that
perform this test.11 Additionally, systematic reviews have
found that anti-tTG assays have an excellent diagnostic
performance for diagnosing celiac disease in adults and
children older than 2 years, with a 90%-95% sensitivity and
specificity.12–14

It is well known that celiac disease is associated with IgA
deficiency and that IgA deficiency affects 1%-2% of thosewith
celiac disease.15 Considering that celiac disease is common in
patients with IBD according to some studies, this study
aimed to determine the prevalence of celiac disease based
on assessing IgA anti-tTG levels and its potential correlation
with disease status in patients with IBD.

Materials and Methods

A total of 100 cases with confirmed diagnosis of IBD who
referred to the Gastroenterology Subspecialty Clinic of

Ghaem Hospital, Mashhad, Iran, were enrolled in this
cross-sectional study from 2019 to 2021. IBD diagnostic
was based on the clinical, endoscopic, and histologic evalua-
tion. Patients were eligible if they had no previous history of
CeD diagnosis. Of them, anti-tTG positive patients were
offered endoscopic intestinal biopsy for possible CeD diag-
nosis. Written informed consent was obtained from all
participants and study protocol was approved by the Ethics
Committee of Mashhad University of Medical Sciences,
Mashhad, Iran (No: IR.MUMS.MEDICAL.REC.1398.677). After
a complete physical examination, demographic and clinical
data including age, extraintestinal manifestations, underly-
ing diseases, types of diseases, and surgical history were
collected for each patient. Then a total of 5cc of whole blood
were taken and stored at optimal laboratory conditions.
Serological tests were done in the same laboratory and
sera were thawed only once before measurements. IgA
anti-human tTG antibodies were measured by enzyme-
linked immunosorbent assay using a commercial ELISA kit
(Generic Assays Company, Germany) according to manufac-
turer instructions. Antibody titers>18 (AU)/mL were con-
sidered as positive.

Statistical Analysis
Data were summarized as mean� SD/median and percent-
age. One-Sample Kolmogorov-Smirnov test was used to
check the data normality. The Mann-Whitney U or student’s
t tests were employed to compare quantitative variables. All
statistical analyses were performed in SPSS software (ver-
sion 25, Chicago, IL, USA), and p-value<0.05 was considered
to be statistically significant.

Results

The demographic characteristics of 110 included IBD
patients are presented in ►Table 1. Of them, 70 (64%) were
females and 40 (36%) were males. The mean age and disease
duration of the participants were 39.76�11.56 and
6.84�4.61 years, respectively. In patients stratification
based on the age, 7(6.4%) persons had less than 20 years
age, 19 (17.3%) of them had the age ranged between 20 to
29 years, 36 (32.7%) persons were between 30 to 39 years, 26
(23.6%) were between 40 to 49 years, 18 (16.4%) were
between 50 to 59 years, and 4 (3.6%) were �60 years of
age. Moreover, regarding the disease duration most patients
had less than five years of disease duration (50.5%).

The clinical characteristics of the patients is shown
in ►Table 2. About half of the patients were having proctitis
which constitutes 44.5% of the total patients. Pancolities
(19.1%) and Crohn’s (18.2) were the other twomost common
types of the disease. With regard to the underlying disease
and extra intestinal manifestations most patients (80%) and
(92.7%) had no underlying conditions, respectively.

IgA anti-tTG antibodies were measured with a mean titer
of 3.313�1.3, which was less than the rate confirming the
positive result for CeD. IgA anti-tTG antibodies levels were
also not correlatedwith age categories, history of the disease,
underlying disease, diagnosis type, extraintestinal
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manifestations, and history of surgery (P>0.05). Further-
more, only one sample was positive for IgG anti-tTG, with a
titer of 85.5 AU/mL. This sample was belonged to a diabetic
patient who was IgA deficient and accepted to undergo
endoscopy. However, no histological findings compatible
with a diagnosis of celiac disease was found in endoscopic
evaluation.

Discussion

In the case of IBD, there is also an overlap between its
symptoms and those of celiac disease that could result in
misdiagnosis and delayed diagnosis of celiac disease.16 Due
to the fact that the IgA anti-tTG antibody assay is the best
method for screening the cases suspected of celiac disease,17

this study evaluated the IgA anti-tTG level in patients with
IBD. The results cannot confirm an increase in celiac disease
prevalence among patients with IBD since the IgA anti-tTG
levels were lower than the standard index in the evaluated
IBD patients. However, anti-tTG levels showed no significant
relationships with age categories, underlying diseases, diag-
nosis types, extraintestinal manifestations, and surgical
history.

Table 1 The demographic characteristics of the IBD patients

Variable N (%)

Gender

Male 40 (36)

Female 70 (64)

Age (mean� SD) 39.76� 11.56

Less than 20 years 7 (6.4)

20-29 years 19 (17.3)

30-39 years 36 (32.7)

40-49 years 26 (23.6)

50-59 years 18 (16.4)

60 years and more 4 (3.6)

Disease duration (mean� SD) 6.84� 4.61

Less than 5 years 56 (50.5)

5-9 years 35 (31.8)

10-19 years 12 (10.9)

20 years and more 7 (6.4)

Table 2 Frequency distribution of patients according to the diagnosis type, underlying disease, history of surgery, and extra
intestinal manifestations

Variable N (%)

Diagnosis type Proctitis 49 (44.5)

Proctosigmoiditis 6 (5.5)

Ulcerative colitis on the left side 9 (8.2)

Pancolitis 21 (19.1)

Crohn’s 20 (18.2)

Indeterminate colitis 1 (0.9)

Unknown 4 (3.6)

Underlying disease Diabetes 4 (3.6)

Blood pressure 5 (4.5)

Other diseases 13 (11.8)

None 88 (80)

History of surgery Yes 4 (3.6)

No 106 (96.4)

Extraintestinal Manifestations Primary sclerosing cholangitis (PSC) 0 (0)

Autoimmune hepatitis 0 (0)

Uveitis 1 (0.9)

Erythema nodosum 0 (0)

Pyoderma gangrenosum 1 (0.9)

Arthritis 6 (5.5)

None 102 (92.7)
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The association between celiac disease and IBD has been
reported in several studies,18–20 and a wide range of celiac
disease prevalence (0.3%-14%) was noted among IBD
patients.21,22 The prevalence rate of celiac disease has been
reported from 0.6% to 0.96% in the Iranian IBD popula-
tions.23,24 One patient identified with celiac disease was
evaluated in this study out of 100 patients with IBD. In the
same direction, Leeds et al. investigated 354 patients with
IBD, and only one patient was found to have celiac disease on
biopsy, even though 4% of the cases had positive IgA anti-tTG
but negative EMAs.25

Since celiac disease and IBD have similar clinical symp-
toms, if celiac serology is not obtained in patients with
IBD, celiac disease can go undiagnosed. In patients with
IBD, the evaluation of the possibility of celiac disease is of
significant clinical importance because this disease is
treated very differently from IBD.19 Apoptotic tissues
overexpress tissue transglutaminase; therefore, they are
associated with mucosal lesions. Accordingly, both IBD
and celiac disease have mucosal barrier defects, such as
increased permeability of tight junctions. The increase in
intestinal permeability may cause an enhancement in
antigen presentation, which may result in autoantibodies
or enhancement of bacterial translocation. This pathogen-
ic mechanism can be implicated in IBD.26 Kori et al. found
that 575 out of 34,375 IBD patients (1.67%) had positive
anti-tissue transglutaminase antibodies (Crohn’s disease
¼56%, ulcerative colitis¼44%). Among IBD patients, 0.93%
of the cases had celiac disease.20

Nurmi et al. examined 629 newly diagnosed positive
IgA anti-tTG cases between 1976 and 2012. The results
indicate that IBD prevalence has increased among patients
with high IgA anti-tTG from 0% to 4.4%, whereas clinically
diagnosed celiac disease has declined from 2.6% to 0.6%.27

Accordingly, a very limited number of IBD patients have
celiac symptoms, which is in line with the findings of the
current study. However, it is important to note that IBD
and IgA anti-tTG can coexist. Further studies are required
to determine whether this finding is related to the in-
crease in the prevalence of IBD among the population or
whether IgA anti-tTG and IBD share a common
pathophysiology.28

In the same vein, Khayyat et al. found that celiac disease
and IBD have a two-way relationship. In IBD patients treated
with corticosteroids, 5-aminosalicylates, immunomodula-
tors, or anti-tumor necrosis factor drugs, celiac disease was
less common. Therefore, the study also confirms the findings
of the present research. Additionally, in another study, Shah
et al. reported that celiac disease is a risk factor for IBD
although patients with IBD are prone to an increased risk of
celiac disease to a lesser extent.19

According to a large survey conducted in the United
States involving 1,647 people with IBD, 28% of the individ-
uals had tried a gluten-free diet. Gluten exposure increased
symptoms (gastrointestinal and extraintestinal) for a sig-
nificant majority of patients in this study; nonetheless, for
38% of the cases, a gluten-free diet reduced flares and
symptoms.29

The survey, however, could have been biased. There is a
possibility that IBD manifests more severely in the presence
of celiac disease. According to Oxford et al., 51 patients with
coexisting IBD and celiac disease had a higher risk of pan-
colitis, compared to the control patients.30

In contrast, 12.8% of the Japanese patients with IBD
without the biopsy-proven celiac disease had positive tTG
values.31 According to Alper et al., false-positive tTG values
have been reported in patients with IBD.32 False-positive tTG
levels have been associated with apoptosis and intestinal
inflammation in patients with IBD, according to Marcos
et al.33 Fecal calprotectin or video capsule endoscopy could
have been useful in diagnosing false-positive tTG in our
patients because of gut inflammation caused by IBD. These
tests can distinguish between positive tTG due to gut inflam-
mation and true false-positive tTG and should be performed
after celiac disease is excluded in patients with persistent
tTG.32

Tse et al. showed that IBD patients with celiac disease
have unique phenotypic characteristics, compared to non-
celiac IBD, as well as associated risks of colitis, extensive
colitis, and primary sclerosing cholangitis, which can lead
to the hospitalization of these patients.34 Physicians may
investigate comorbidities sooner if they are aware of IBD
and celiac disease. Studies indicate that celiac disease is
more likely to develop in IBD patients who have genetic
factors, and prior detection may reduce its preva-
lence.18,19,21 The present study also investigated other
underlying diseases that may affect celiac disease, and
based on the results, no significant relationship or differ-
ence was found between those with underlying diseases
and those without. Furthermore, no differences were ob-
served between the groups in terms of disease diagnosis
and surgical history. It appears that celiac disease should be
caused by other factors (e.g., genetics), and based on the
findings, there was no correlation between IgA anti-tTG
levels and age or history of the disease.

In this study, researchers selected a significant number of
people from the studied population as samples, and their
frequent follow-ups resulted in people participating in the
study. Because of the possibility of testing after completing
the consent form and questionnaire, as well as the location of
the office and laboratory in the same place, sampling and
sample attrition were reduced. There were also several
indicators examined in this study that had been under-
studied. In spite of this, it was difficult to convince patients
to participate in the research due to the COVID-19 pandemic,
and researchers had limited access to the patient database. It
is suggested that future research investigate the relationship
between other factors, especially the genetic factors men-
tioned, and celiac disease. This research should also be
conducted on a large scale, in a broader community, and
based on comparisons.

Conclusion

The prevalence of IgA anti-tTG in patients with IBD was
examined, and it was found that the IgA anti-tTG index was
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not high in these patients; however, the number of patients
with celiac disease was limited; therefore, this relationship
cannot be considered significant. As a result, cases with both
diseases can be considered rare and statistically significant.
Celiac disease and IBD must be treated separately, and the
two diseases cannot be considered related to each other.
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