Turk J Gastroenterol 2016; 27: 521-4

Screening of patients with juvenile idiopathic arthritis and those with
rheumatoid arthritis for celiac disease in southwestern Iran
INTESTINE
Mozhgan Moghtaderi1, Shirin Farjadian1,2, Elham Aflaki3, Naser Honar4, Soheila Alyasin1, Maryam Babaei1
Allergy Research Center, Shiraz University of Medical Sciences, Shiraz, Iran
Department of Immunology, Shiraz University of Medical Sciences, Shiraz, Iran
3
Department of Rheumatology, Shiraz University of Medical Sciences, Shiraz, Iran
4
Department of gastroenterology, Shiraz University of Medical Sciences, Shiraz, Iran
1
2

ABSTRACT

INTRODUCTION
Celiac disease (CD) is a common enteropathy triggered
by the ingestion of gluten in genetically susceptible individuals (1,2). Vigorous CD4+ T-helper 1 cell activation
has been implicated in patients with CD (3,4). The association of CD with autoimmune rheumatologic diseases such as juvenile idiopathic arthritis (JIA), rheumatoid
arthritis (RA), and primary Sjögren syndrome has been
reported (5-7). The coincidence of CD with some rheumatologic diseases suggests the impact of a common
pathogenic autoimmune mechanism or the involvement of the same genes in the susceptibility to these
diseases (3,8).
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Background/Aims: Celiac disease (CD) is a common enteropathy triggered by the ingestion of gluten in genetically susceptible individuals. It is frequently found in conjunction with other autoimmune diseases. The
purpose of this study was to investigate the prevalence of CD in patients with juvenile idiopathic arthritis (JIA)
and those with rheumatoid arthritis (RA) in southwestern Iran.
Materials and Methods: A total of 53 children with JIA and 55 adults with RA were enrolled. Anti-tissue transglutaminase (tTG) immunoglobulin (Ig) A serum levels were measured by performing an enzyme-linked immunosorbent assay. Patients with anti-tTG IgA serum levels of >15 U/mL were considered seropositive and
subjected to upper gastrointestinal endoscopy. Duodenal biopsies were histopathologically evaluated based
on the modified Marsh classification.
Results: One child with JIA (1.8%) and six adults with RA (11.3%) were positive for the anti-tTG IgA antibody,
but the histopathological evaluations of the duodenal biopsies in these patients revealed no evidence of CDrelated enteropathy.
Conclusion: Although the investigation of anti-tTG antibodies is widely used as a noninvasive serologic test
for the initial diagnosis of CD, because of the high positive predictive value, the clinical utility of this test alone
for making a diagnosis is doubtful. We found no cases of CD among our patients with JIA and RA. The periodic
screening of rheumatologic patients with positive anti-tTG IgA for CD can be helpful in making an early diagnosis of CD in these patients.
Keywords: Celiac disease, juvenile idiopathic arthritis, rheumatoid arthritis, serologic tests

The clinical features of CD considerably vary from typical intestinal to extraintestinal symptoms without any
digestive manifestations. Arthritis in peripheral and
axial skeletal joints might be an early extraintestinal
manifestation of CD (9). The involvement of the gastrointestinal system has also been seen in patients with
rheumatologic diseases (10).
The diagnosis of CD requires at least four of the following criteria for documentation: the presence of the
usual symptoms of CD including diarrhea, stunting, iron
deficiency anemia, high titers of CD immunoglobulin
(Ig) A and human leukocyte antigen (HLA)-DQ2 or DQ8
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genotypes, celiac enteropathy on duodenal biopsy, and potential response to a gluten-free diet (11).
The risk of developing CD after diagnosing autoimmune
rheumatologic diseases has been investigated in different
geographic areas. Studies in Iran have reported that the prevalence rates of CD range from 0.5% to 0.9% in northern and
southern Iran (12-14). This study was designed to investigate
the frequency of CD in patients with JIA and RA in southwestern Iran.
MATERIALS AND METHODS
This prospective study was conducted on 53 children with
JIA and 55 adults with RA from southwestern Iran who were
referred to the Rheumatology Outpatient Clinics affiliated to
Shiraz University of Medical Sciences in 2015. The study protocol was approved by the Ethics Committee of Shiraz University,
and informed consent was obtained from patients or their parents after the study was described in detail.
Demographic data including gender; age; involvement of diabetes mellitus, hypothyroidism, and other autoimmune diseases; duration of their disease; and family history of CD and rheumatic diseases was recorded. Information about abdominal
pain, chronic diarrhea, constipation, vomiting, and decreased
appetite was also collected.
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Table 1. Frequency of celiac disease-associated symptoms in patients
with JIA and those with RA
Number of patients
with JIA
n=53

Number of patients
with RA
n=55

Abdominal pain

4 (7.5%)

7 (12.7%)

Chronic diarrhea

0 (0.0%)

0 (0.0%)

Constipation

0 (0.0%)

8 (14.5%)

Decreased appetite

6 (11.3%)

2 (3.6%)

BMI<18.5 kg/m2

8 (15%)

0 (0.0%)

Vomiting

0 (0.0%)

1 (1.8%)

Symptoms

JIA: juvenile idiopathic arthritis; RA: rheumatoid arthritis; BMI: body mass index

Table 2. Laboratory findings in patients with JIA and those with RA
Patients with JIA
Laboratory data
WBC (count/µL)
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Laboratory data including cell blood count (CBC), erythrocyte
sedimentation rate (ESR), and aspartate transaminase (AST)
and alanine transaminase (ALT) levels were determined in all
patients. The total serum IgA level was measured by nephelometry, and IgA anti-tissue transglutaminase (tTG) levels were
evaluated by enzyme-linked immunosorbent assay using a
commercial kit (AESKU Diagnostics GmbH, Wendelsheim, Germany). Patients with anti-tTG IgA levels >15 U/mL were considered seropositive and subjected to upper gastrointestinal
endoscopy. Three endoscopic mucosal biopsies were obtained
from the distal duodenum, and the mucosa was morphologically graded based on the established criteria (16). Duodenal
biopsies were histopathologically evaluated based on the
modified Marsh classification (17).
In our study, upper endoscopy and duodenal biopsy were performed in patients with abnormal serologic results.
Statistical analysis
All data was analyzed by SPSS version 18 (SPSS Inc.; Chicago, IL,
USA) Data were mentioned as mean±standard deviation (SD).
To compare the results of laboratory findings between patients
with JIA and those with RA, the t-test was used. A p-value less
than 0.05 was considered significant.
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Mean±SD
7584±3445.2

6287.5±2393.6

Hb (g/dL)

11.7±1.8

13±1.3

AST (U/L)

25±6.7

20.8±6.1

ALT (U/L)

17±7.2

20±7.5

19.2±14.7

20.4±12.5

2.9±3.7

10.6±22.9

ESR (mm/h)
Anti-tTG IgA (U/mL)

Using a digital scale, weight and height were measured at the
time conducting the study in the children. A patient with a
body mass index (BMI) less than 18.5 kg/m2 was considered
underweight (15).

Patients with RA

JIA: juvenile idiopathic arthritis; RA: rheumatoid arthritis; WBC: white blood cell; Hb: hemoglobin;
AST: aspartate transaminase; ALT: alanine transaminase; ESR: erythrocyte sedimentation rate; tTG:
tissue transglutaminase; SD: standard deviation

RESULTS
Fifty-three children (26 girls and 27 boys) ranging in age from
1.5 to 16 (mean age, 15.6±4) years, with JIA and 55 adults (40
females and 15 males), ranging in age from 20 to 75 (mean age,
46.4±13.4) years, were enrolled. The mean disease duration was
3.5±3 years in patients with JIA and 15.2±9 years in patients
with RA. Diabetes mellitus and hypothyroidism were detected
in seven patients with RA. Seven children and nine adults had
a family history of rheumatic disease, and none of them had a
family history of CD.
The frequency of CD-associated symptoms in JIA and RA is
shown in Table 1. The laboratory test results of all studied patients are presented in Table 2. One child with JIA and six adults
with RA were positive for the anti-tTG IgA antibody (>15 U/mL).
The total serum IgA level was normal in all patients. There was a
significant difference in the anti-tTG IgA level between patients
with JIA and those with RA (p=0.01), with increased levels in
patients with RA.
Decreased appetite and constipation were frequent CD-associated symptoms in the patients with JIA and those with RA,
respectively. Small bowel mucosa was normal in six of the seven patients with a positive anti-tTG IgA antibody; one of these
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Table 3. Characteristics of patients with JIA and those with RA who had positive serological findings for CD
				Patients with rheumatologic diseases
Characteristic criteria

1

2

3

4

5

6

7

Age (year)

2

69

32

46

62

64

35

Sex

F

F

F

F

F

M

F

Disease

JIA

RA

RA

RA

RA

RA

RA

Disease duration (years)

0.5

4

30

16

12

34

20

Symptoms for CD

Yes

No

No

No

Yes

Yes

No

Associated disease

No

Hypothyroidism

No

Diabetes mellitus

No

Diabetes mellitus

No

Hemoglobin (g/dL)

11.4

15.7

10.9

12.4

12.1

14.3

13.8

Anti-tTG IgA (U/mL)

19.7

25.6

55.8

27.4

120.6

52

107.4

Normal

No data

Normal

Normal

Normal

Normal

Normal

Duodenal biopsy result

JIA: juvenile idiopathic arthritis; RA: rheumatoid arthritis; CD: celiac disease; Ttg IgA: tissue transglutaminase immunoglobulin A; F: female; M: male

DISCUSSION
Autoantibodies play essential roles in the pathogenesis of many
diseases such as rheumatologic conditions and CD. Our results
showed increased levels of the anti-tTG IgA antibody in 1.8% of
the patients with JIA and in 11.3% of the patients with RA.
One of the most common rheumatologic diseases in children
is JIA. There are some reports showing increased serological
marker levels of CD in patients with JIA. George et al. (18) found
high levels of anti-gliadin antibodies in 12.9% of children with
JIA. Lepore et al. (19) found positive anti-endomysium antibodies in 2.5% of children with JIA. Al-Mayouf et al. (20) reported
positive serologic markers for CD including anti-gliadin, antireticulin, and anti-endomysium antibodies in 42.8% of their patients with JIA. Gheita et al. (5) found anti-tTG antibodies (IgA
and IgG) in 53.3% of children with JIA and in 20% of healthy
children. The results of aforementioned studies revealed a
higher prevalence of positive serological markers for CD in patients with JIA than our results. It may be explained by differences in the type of antibody used for screening, sample size,
concurrent involvement with other autoimmune diseases, and
genetic background of the target population.

betes mellitus and hypothyroidism in adult patients with RA
seems to play a role in the increased level of the anti-tTG antibody. It is believed that the production of anti-tTG antibodies is
involved in several neurodegenerative disorders that are more
likely at older ages (22,23).
There are two reports from southwestern Iran showing the
presence of biopsy-proven CD in 0.6% of healthy children
and 0.3% of healthy adults (13,24); however, we found no
pathological evidence in favor of CD in our patients with
JIA and those with RA, which can partly be explained by the
small sample size of our patients. Francis et al. (25) also reported the same prevalence of CD (0.6%) in patients with
RA and in the general population. The prevalence of CD in
children with JIA was reported to be 1.5% in the Netherlands
and 2.4% in Saudi Arabia (18,20). There are reports on normal
initial intestinal biopsies in patients who were later found to
develop CD (26,27).

Original Article

patients refused endoscopy. The characteristics of the seven
patients with positive serological findings for CD are presented
in Table 3.

Decreased appetite and constipation were frequent CD-associated symptoms in our patients with JIA and in those with
RA. These symptoms can be the results of immobilization, prolonged inflammation, medication toxicity, and psychosocial
factors due to rheumatologic diseases itself.

There are a few studies on the prevalence of CD in patients
with RA. Koszarny et al. (7) found the presence of anti-gliadin
antibody in 4.1% of their patients with RA, which is less than
what we found in our study based on presence of the anti-tTg
IgA antibody.

The histopathological evaluations of duodenal biopsies in our
seropositive patients with JIA and those with RA revealed no
association of CD with positive anti-tTG IgA. Although the investigation of anti-tTG antibodies is widely used as a noninvasive serologic test for the initial diagnosis of CD, because of
its high positive predictive value, the clinical utility of this test
alone for making a diagnosis is doubtful (28).

Our results showed a higher level of the anti-tTG antibody
in adults with RA than in children with JIA. Baldas et al. (21)
showed an age-related increase in anti-tTg antibody titers. The
coincidence of additional autoimmune diseases such as dia-

We found no cases of CD among our patients with JIA and
those with RA. The periodic screening of rheumatologic patients with positive anti-tTG IgA for CD can be helpful in making an early diagnosis of CD in these patients.
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