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Abstract
Objective: Published studies on the prevalence of celiac disease in
type 1 diabetes mellitus from the Arab World are scant. We aim to
report the prevalence of celiac disease in Omani children with type
1 diabetes mellitus.
Methods: Children with type 1 diabetes mellitus were prospectively
screened for celiac disease, at Sultan Qaboos University Hospital,
Muscat, Oman over a period of one year ( June 2011 - May 2012).
Serum anti tissue transglutaminase IgA, endomysial IgA antibodies
and total IgA were measured for screening of celiac disease. Children
with positive anti-tissue transglutaminase and/or endomysial IgA
antibodies underwent endoscopy.
Results: A total of 103 children with type 1 diabetes mellitus were
initially included. Ten patients were lost to follow up. Ninety-three
patients aged 2-17 years underwent screening for celiac disease.
Sixteen patients had positive anti-tissue transglutaminase (17%).
Fourteen patients underwent endoscopy with duodenal biopsies,
while two were lost to follow-up. Five patients with positive antitissue transglutaminase had intestinal biopsy proven celiac disease.
The prevalence of celiac disease is 5.5% in our cohort of children
and adolescents with type 1 diabetes mellitus.
Conclusions: The prevalence of celiac disease in Omani children
and adolescents with type 1 diabetes mellitus is similar to the
World’s reported prevalence, but is less than that reported for
Middle Eastern Arab children. To our knowledge, this is the first
reported study on the prevalence of celiac disease in Omani children
with type 1 diabetes mellitus.
Keywords: Celiac Disease; Type 1 Diabetes Mellitus; Anti-tissue
transglutaminase; Oman.
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Introduction

C

eliac Disease (CD) is an immune-mediated disorder evoked by
gluten and related prolamines in genetically susceptible individuals.
It is characterized by the presence of a variety of non-specific
signs and symptoms, enteropathy, CD-specific antibodies, and
human leukocyte antigen (HLA)-DQ2 or HLA-DQ8 haplotypes.
CD-specific antibodies comprise autoantibodies against tissue
transglutaminase (anti-tTG), endomysial antibodies (EMA), and
antibodies against deamidated forms of gliadin peptides (DGP).1
The negative impact of CD on health such as growth failure,
osteoporosis and intestinal lymphoma may be reduced with dietary
treatment.2,3 Early diagnosis and prompt management of CD is,
therefore, important in reducing both its morbidity and mortality.4
It is important to diagnose CD not only in children with obvious
signs and symptoms but also in children with subtle clinical
manifestations and in those who are at risk of developing CD. High
prevalence of CD has been reported in patients with type 1 diabetes
mellitus (T1DM) with reported prevalence rates ranging from
1-16% in children with T1DM in screening studies published all
over the world.5-12
The association between CD and T1DM has been evaluated in
several studies. Some studies have reported the prevalence of CD
in T1DM to be 20 times more frequent compared to the general
population.13,14 CD has also been shown to be more prevalent in
the first-degree relatives of T1DM patients.15 Patients with T1DM
may lack typical symptoms of CD, and late complications of CD
(e.g., intestinal lymphoma) may develop if left undiagnosed. Thus,
screening for CD in patients with T1DM seems justified especially
due to the high prevalence of CD in this population.16
Data on CD prevalence in Oman is limited.17-19 No reports are
available documenting the prevalence of CD in Omani children
with T1DM. Published studies on the prevalence of CD in T1DM
from the Arab world are few.5-10 The prevalence in the reported
studies from Saudi Arabia,5-7 Tunisia,8 West Algeria9 and Libya10
ranges between 4.9 and 11.3%. There is limited data on the
prevalence of CD in children with T1DM in Arabs in the Middle
East. The Agency for Healthcare Research and Quality (AHRQ)
report,20 the European Society for Pediatric Gastroenterology,
Hepatology, and Nutrition (ESPGHAN) and the North American
Society for Pediatric Gastroenterology, Hepatology and Nutrition
Oman Medical Specialty Board

Oman Medical Journal (2013) Vol. 28, No. 4:260-263

(NASPGHAN) guidelines for the diagnosis of CD,1 reported the
prevalence of CD in T1DM to be 3-12%.
CD should always be diagnosed using duodenal biopsies because
of the fluctuating serum levels of CD specific antibodies in patients
with T1DM; therefore duodenal biopsies with the demonstration
of enteropathy should always be part of CD diagnosis.1,21 The aim of
the current study was to determine the prevalence of CD in a cohort
of Omani children and adolescents with T1DM followed at Sultan
Qaboos University Hospital (SQUH), Muscat, Oman.

Methods
A prospective cross sectional study of 103 children with T1DM
followed at the pediatric diabetes clinic and seen at the pediatric
gastroenterology unit, at SQUH, Muscat, Oman was carried out.
The screening for CD was done for all patients referred over a
period of one year ( June 2011 to May 2012). Patients’ charts were
reviewed for baseline demographic and clinical data. Patients were
interviewed at the time of visit for symptoms compatible with CD. All
patients were screened with the use of serum anti-tTGA antibodies
(determined by enzyme-linked immunosorbent assay ‘ELISA’ with
human recombinant tTGA as antigen, Euroimmune©). Serum
EMA was also measured in 81 patients (determined by indirect
immunofluorescence method) and results were reported as positive
or negative. Serum IgA level was also measured to exclude IgA
deficiency. The results were considered positive when anti-tTGA
levels were higher than 20 U/mL. Patients with positive anti-tTGA
were brought in for confirmation of CD by upper gastrointestinal
endoscopy and intestinal biopsies. Multiple intestinal biopsies were
taken from the second part of the duodenum (4-6 biopsies) and
duodenal bulb (2 biopsies). An expert pathologist reviewed all the
biopsy specimens. Histological pattern indicative of CD (Marsh
1-3 lesions) of Marsh-Oberhuber classification,22 were considered
as compatible with the diagnosis of CD in the presence of positive
CD antibodies. Ethical approval was obtained through the ethical
committee at the College of Medicine and Health Sciences, Sultan
Qaboos University.
Descriptive statistics were used to describe the data. For
categorical variables, frequencies and percentages were reported.
Differences between groups were analyzed using Pearson’s chisquare test (or Fisher’s exact test for cells <5). For continuous
variables, means and standard deviation, as well as median and
interquartile range (25th and 75th percentiles) were used to present
the data while analysis was performed using Student’s t-test and
Wilcoxon-Mann-Whitney, respectively. A priori two-tailed level
of significance was set at the 0.05 level. Statistical analyses were
conducted using STATA version 12.1 (STATA Corporation,
College Station, TX).

Results
Out of 103 children with T1DM referred for CD screening during
the period from June 2011 to May 2012, 10 patients were lost to
Oman Medical Specialty Board

follow up, hence, not screened. Ninety-three patients aged 2-17
years, therefore, underwent CD screening. The demographic and
clinical characteristics are shown in Table 1.
Positive anti-tTGA was found in 16 patients (17%). Fourteen
patients underwent endoscopy with duodenal biopsies, while two
more patients were lost to follow-up, leaving a total of 91 patients
in the studied cohort. Three more patients underwent endoscopy
and duodenal biopsies due to gastrointestinal symptoms suggestive
of CD despite a negative screening. There were no IgA deficient
patients. Five out of the total 14 patients (positive anti-tTGA)
who underwent endoscopy were proven to have CD on intestinal
biopsies. All of the 3 patients with gastrointestinal symptoms and
negative screening had normal biopsies (Fig. 1). This reveals a
prevalence of biopsy proven CD in children with T1DM to be 5.5%
(5 out of 91) in this cohort.
Total patients
referred
103

Lost follow
up
10

Underwent
screening
93

+ve AntitTGA
16

-ve AntitTGA
77

Lost followup
2
Underwent
endoscopy
due to GI
symptoms
3

Underwent
endoscopy
14

Biopsy proven CD
5
Marsh 3b= 4 patients
Marsh 3c= 1 patient

Normal
Biopsy
9

Endoscopy
not
indicated
74

Normal
Biopsy
3

Figure 1: Flowchart for results of serologic tests and biopsy proven
celiac disease. +ve: positive, -ve: negative; Anti-tTGA: anti-tissue
transglutaminase IgA; GI: gastrointestinal, CD: celiac disease.
The clinical characteristics of patients are shown in Table 1.
The mean age at diagnosis of T1DM was significantly lower in
patients with CD compared to those without CD (3.4 versus 6.2
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years; p=0.003). Family history (FH) of T1DM representing
autoimmunity was found in 60% of patients with CD versus 19%
in those without CD; however, the difference was only marginally
significant (p=0.06). There were no significant differences in terms
of gastrointestinal symptoms (abdominal pain, distension, chronic
diarrhea or constipation), anemia or duration of T1DM between
the two groups. Females were slightly more prevalent in the biopsy
proven CD group; however, the difference was not statistically
significant (p=0.65).
The serological and histological characteristics of patients with
positive CD screening who underwent endoscopy are shown in
Table 2. Higher median anti-tTGA levels were found in those with
CD confirmed by intestinal biopsies compared to those with normal
biopsies (200 versus 62 U/ml; p=0.017). EMA was positive in 4 out
of 5 (80%) biopsy proven CD compared to 1 (11%) in patients that
had normal biopsies (p=0.023). There were no patients with Marsh
1 or 2 in this cohort, Marsh classification 3b was found in 4 patients,
while Marsh 3c was found in only 1 patient. (Fig. 1)
Table 1: Demographic and clinical characteristics of Omani
children with type 1 diabetes mellitus (T1DM) stratified by celiac
disease (CD).
Characteristic
mean±SD, years, or
no. (%)

All
(n=91)

Without With CD p value
CD
(n=5;
(n=86;
5.5%)
94.5%)

Demographic
Age (years)

10.8±4.0 10.9±4.0

8.8±3.6

0.271

Age (years) at T1DM
onset

6.0±3.8

6.2±3.8

3.4±1.3

0.003

Female gender, n (%)

38 (42%) 35 (41%)

3 (60%)

0.646

FH of T1DM or CD 19 (21%) 16 (19%)

3 (60%)

0.060

Duration of T1DM

5.9±3.5

5.8±3.5

6.4±3.1

0.786

Anemia

10 (11%)

9 (11%)

1 (20%)

0.449

Abdominal pain

16 (18%) 15 (17%)

1 (20%)

1.000

Constipation

Medical history, n (%)

5 (5.5%)

5 (6%)

0

1.000

Diarrhea

4 (4%)

4 (5%)

0

1.000

Abdominal distension

3 (3%)

2 (2%)

1 (20%)

0.158

n: number; SD: standard deviation; FH: family history.

Table 2: Serological characteristics of patients with positive celiac
disease (CD) auto antibodies who underwent endoscopy (n= 14).
Data are presented as median (Interquartile range: IQR).
Screening Test

All
Biopsy
Normal p value
(N=14) proven CD biopsy
(n=5)
(n=9)

anti-tTG A, U/mL

77.5
200
62
0.017
(55-200) (135-200) (39-122)

EMA positivity, n (%) 5 (36%)

4 (80%)

1 (11%)

0.023

anti-tTGA: anti tissue transglutaminase IgA; EMA: endomysial IgA antibodies.

Discussion
Our study identified CD in patients with T1DM by using the
diagnostic criteria recommended by the ESPGHAN. This included
the combination of two highly sensitive and specific tests (antitTGA and EMA), and by performing 6 to 8 duodenal biopsies
(including the bulb) in patients with positive serology. There are few
studies conducted in the Middle East in which screening for CDassociated antibodies includes the combination of anti-tTGA and
EMA was followed.6
In Oman, there is no population-based study indicating the
prevalence of CD in children and adolescents. The current study is
the first reported study of the prevalence of CD in Omani children
and adolescents with T1DM. The prevalence of biopsy proven
CD among Omani children with T1DM (5.5%) is lower than its
prevalence in Middle Eastern Arabs,5,6 but is comparable to the
prevalence range in North African Arabs,8-10 and the Europeans.11,12
The predominance of female gender in the CD group in our
study has been demonstrated in few other studies.5,6,16,23 Our patients
with T1DM and CD exhibited no differences in gastrointestinal
symptoms, anemia or duration of T1DM compared to patients
with T1DM without CD. On the contrary, the onset of T1DM was
significantly earlier in patients with CD (p=0.003). This finding is
in agreement with other studies which reported an early onset of
T1DM in children with CD.11,12 This is however, different from
what was reported earlier in a study of Saudi children with T1DM
and CD.5,6
The results of the current study demonstrate that higher
levels of anti-tTGA are positively correlated with the degree of
histological changes. Higher anti-tTGA levels were found in biopsy
confirmed CD patients compared with patients having normal
biopsies (p=0.017). This positive correlation has also been reported
in other studies.6,24,25 EMA was positive in 80% of biopsy proven
CD compared to 11% in patients with normal biopsies (p=0.023).
All patients reported in this study had severe form of enteropathy,
which corresponds to Marsh 3b and 3c. The degree of histological
changes in this study’s population may reflect the long duration of
gluten exposure and correlates with their high levels of anti-tTGA
levels.
The ESPGHAN guidelines recommend performing upper
endoscopy and intestinal biopsies if anti-tTGA titers exceed three
times the upper limit of normal in high-risk groups like T1DM
patients.1 Our results support this recommendation in this highrisk group. Almost uniformly, the prevalence of CD by biopsy was
lower than the prevalence by serology. This may reflect the latent
nature of predisposition or low-titre serology and follow up of these
patients in the form of annual screening by CD serological markers
is recommended.21,26

Conclusion
The prevalence of CD in Omani children and adolescents with
T1DM was 5.5%. This is the first reported study on the prevalence
Oman Medical Specialty Board
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of CD in this age and population group. It is in keeping with the
reported prevalence in the world but is less than what has been
reported in a few Middle Eastern studies. Our results support
the international screening recommendations in this high-risk
group even in the absence of symptoms. The onset of T1DM was
significantly earlier in children with CD and there was a slight
predominance of female gender and positive family history of
autoimmunity in the CD group. Higher anti-tTGA levels might be
used as a confirmatory tool in case biopsies are not possible. These
conclusions need to be solidified by a larger national level study.
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