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Abstract
Background: There is a possible association between celiac disease (CD) and juvenile idiopathic arthritis (JIA). Our aim was 
to evaluate the serological incidence of CD in patients with JIA. Children under 16 years of age with JIA who did not respond 
adequately to routine treatment, who referred to the pediatric centers of Tehran University of Medical Sciences (2017–2019), were 
enrolled in this study. Manifestations of CD were also evaluated. CD-related serological screening tests were measured. Seventy-
eight patients were enrolled in the study. Their mean age was 7.9 ± 3.9 (1.6–16) years. Three patients with oligoarticular JIA had 
Anti-TTG-Ab levels above normal (prevalence = 3.8%). None of them had symptoms of CD. There were no significant statistical 
differences in terms of growth disorders, sex distribution, and different subtypes of JIA (P value ˃ 0.05) between the groups (sero-
positive vs. sero-negative). In one case, CD was confirmed by pathology and the gluten-free diet was recommended. The absence 
of CD symptoms in patients with JIA does not rule out concomitant CD. 
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Introduction
Juvenile idiopathic arthritis (JIA), the most common cause 
of non-infectious chronic arthritis in children younger 
than 16 years, is occasionally associated with extra-
articular symptoms, such as growth retardation (weight or 
height) and gastrointestinal manifestations.1

Celiac disease (CD) can cause gastrointestinal and 
joint involvement. Therefore, CD should be considered 
in patients with arthritis associated with failure to 
thrive (FTT) and gastrointestinal symptoms.1 CD is a 
gluten-sensitive enteropathy which leads to autoimmune 
reactions and production of autoantibodies in genetically 
susceptible individuals.2 The association between CD and 
JIA has been reported in some studies and its prevalence 
is reported at 1%–10%.3 Therefore, CD should be 
considered in patients with JIA when unexplained extra-
articular symptoms occur.3 There are still some questions 
about the association of these diseases; for example, 
whether CD should be screened in all patients with JIA 
before initiation of treatment. Is this association due to 
the common background of two different diseases with 
different treatments3,4? The results of different studies 
are not similar and the relationship between these two 
diseases is currently unclear. In Iran, only one study was 
conducted on children and adults with JIA and it did 

not show a higher incidence of CD in these patients.5 In 
another study, the prevalence of CD was higher in adults 
with JIA.6

Our aim was to screen CD in patients with JIA at the 
pediatric rheumatology centers of Tehran University of 
Medical Sciences.

Materials and Methods
This was a cross-sectional study performed in children 
with JIA from July 2017 to March 2019 at the Pediatric 
Rheumatology Centers of Tehran University of Medical 
Sciences. The patients were classified into different 
subgroups according to the ILAR- JIA criteria. 

Inclusion criteria were the following: children under 
the age of 16 with JIA, whose disease did not respond 
appropriately to treatment (resistant after one year of 
treatment) or relapsed after undergoing remission.

Exclusion criteria were the following: known immune 
deficiencies, renal failure, liver failure, and known 
malabsorption syndromes such as CD or inflammatory 
bowel disease.

Seventy-eight patients were enrolled after obtaining 
informed consent from them or their parents. All data 
were recorded in a checklist which included demographic 
information (age, gender), clinical information such as 
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type of the disease, duration of disease, type of medication 
used, and control degree of disease (according to clinical 
and laboratory findings). Also, the growth status, presence 
and type of gastrointestinal symptoms, and laboratory 
findings were recorded. Weight and height were measured 
and compared with standard growth charts of WHO and 
CDC. Growth classification was done as follows: growth 
retardation or FTT [type I (weight retardation), type II 
(height and weight retardation)], and obesity.

Then 5 mL venous blood samples were taken and 
analyzed for Anti-tissue transglutaminase antibodies 
(IgA) (Anti TTG-IgA) by means of enzyme-linked 
immunosorbent assay (ELISA). Anti TTG Antibody 
levels of 20 (U/mL) and above were considered positive 
according to the kit manufacturer’s reference. Cases 
with Anti TTG antibody levels ranging from 5 to 20 (U/
mL) were considered suspicious and re-measured. Since 
selective immunoglobulin A deficiency is more common 
in the celiac patients, total immunoglobulin A levels (Total 
IgA) were measured by nephelometry method, to confirm 
the true negative results of the Anti-TTG antibody. The 
cutoff point of this test was considered to be less than 33 
mg/dL according to the kit manufacturer’s reference. If the 
primary serologic results were abnormal, the patients were 
referred to a pediatric gastroenterologist for the definite 
diagnosis of CD (by upper GI endoscopy and biopsy). The 
samples were classified on the basis of “March criteria” by 
a pathologist. Finally, the diagnosis of CD was confirmed 
or rejected by pediatric gastroenterologists. In case of low 
total serum IgA, the patient was referred to a pediatric 
immunologist for further immune deficiency evaluations. 

Data Analysis
The data were analyzed using SPSS version 25. The 
descriptive data were reported by descriptive statistics 
(median, standard deviation, frequency, relative 
frequency). For comparison of qualitative variables 
between two groups, the chi-square test (Fisher’s exact 
test) was done and for quantitative variables, the student 
sample t test in case of normal distribution and Mann-
Whitney test in case of abnormal distribution were done. 
P-values less than 0.05 were considered statistically 
significant.

Results
The ratio of girls to boys was 2/1 and the mean age was 
7.9 ± 3.9 years (1.6 – 16 years), the age at disease onset 
was 5 ± 2.3 (0.3–12) years, and duration of the disease 
was 33 ± 34 (1–144) months. In these patients, 32% had 

growth retardation [type 1 (14.1%, n = 11) and type 2 
(17.9%, n = 14)] and 6.4% were overweight. Twenty-
five patients (32%) had gastrointestinal symptoms 
including anorexia, abdominal pain, constipation, and 
flatulence in decreasing order of frequency. None of the 
patients had low levels of total serum IgA. Seven patients 
had anti-TTG Ab (IgA) levels above 5 in the primary 
screening which was considered suspicious according the 
laboratory kit. However, after repeating the test, only three 
patients (8.3%) had antibody levels above 20 which were 
considered positive. The antibody level in two patients 
was higher than 200 and the third patient had 133 IU/
mL (in this patient, the primary screening test was 7). The 
mean age in these sero-positive children was 6.7 and the 
mean age of onset of disease was 5 years. The clinical and 
laboratory characteristic of the positive serologic tests are 
summarized in Table 1. All had a normal growth pattern 
with no gastrointestinal complaints.

There were no significant statistical differences in terms 
of growth disorders [P value = 1.00, 95% CI: 1.0 (1.00–
1.00)], sex distribution (P value = 0.700), and different 
subtypes of JIA [P value = 0.620, 95% CI: 0.6 (0.60–0.63)] 
between the two groups of positive and negative anti-
TTG. A gluten-free diet was started in the patient with 
a definitive diagnosis of CD based on the pathology 
result (March IIIb). After two months of diet, all clinical 
(including musculoskeletal) manifestations subsided 
completely. The drugs were tapered gradually and then 
discontinued. The patient had no recurrence after 12 
months, continues on gluten-free diet and has been 
monitored by the Anti-TTG level.

Discussion
The aim of this study was serological screening of JIA 
patients for CD. Based on the findings, the prevalence of 
high serum Anti TTG Antibody is 8.3%. The prevalence 
of CD in healthy asymptomatic children has been reported 
at 0.5–2%.7,8 In our study, the mean age was lower than 
those studies. The prevalence of CD was higher in our 
study and the sex dominancy was female/male ratio of 
2/1, in contrast to Farahmand and colleagues’ study.7 
Concerning the similarities of lab kits, geographic region 
and the population between our study and Farahmand 
and colleagues’ study, this difference could be valuable.

 The prevalence of CD among JIA patients was reported 
differently among several studies (1.8%–6.6%).5,9 The 
reason for the false-positive result of Anti-TTG IgA could 
be the presence of some antibodies due to other conditions 
or to increased polyclonal IgA levels.9,10 Sometimes, in spite 

Table 1. Clinical and Laboratory Characteristics of Anti-TTG Positive Patients

Age (y) Gender Type of Disease Duration of Illness (mon) GI Symptoms Growth Disorder Anti TTG IgA Intestinal Biopsy Result

10 Male Oligoarticular (knee) 27 No > 200 March III

7.5 Female Oligoarticular (knee) 50 No > 200 Insufficient sample

6 Male Oligoarticular (knee) 13 No 130 Not done

GI, gastrointestinal; Anti-TTG IgA, anti-tissue transglutaminase antibody.
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of a positive serologic result for CD, the inflammation of 
small bowel mucosa could be improved by corticosteroids 
or immunosuppressive drugs. In such cases, despite a 
biopsy, a definitive diagnosis can be very challenging 
especially in JIA patients under treatment.11 Selective IgA 
deficiency and use of immunosuppressive drugs could be 
important reasons for false-negative results of the Anti-
TTG test.2 In these situations, measuring endomysial 
antibody is useful, and if there is a high suspicion, biopsy 
is recommended. One negative result of anti-TTG Ab IgA 
cannot definitively rule out the disease (a CD with negative 
Anti-TTG Ab is called sero-negative CD).2 On the basis 
of multiple studies including ours, absence of clinical 
manifestation or growth failure in JIA patients cannot 
exclude CD.3,5 Therefore, patients with rheumatological 
complaints are considered to be at higher risk for CD. Also, 
the presence of symptoms such as inadequate response to 
routine treatments of JIA can raise the suspicion of the 
CD. In different studies, a gluten-free diet could reduce 
joint involvement,9,12 musculoskeletal complaints,4 and 
improve growth rate.9 In our study, this method helped to 
discontinue the drug therapy.

Study Limitations 
Among the limitations of our study are the following: lack 
of consent of some patients, unwillingness of some positive 
serologic patients to undergo endoscopy regarding lack of 
obvious gastrointestinal complaints or aggressive nature 
of the medical procedure, the patient’s unwillingness to 
repeat the test.

In conclusion, CD can be asymptomatic and only be 
diagnosed by screening. In JIA patients with concomitant 
growth disorders or even failure to respond to appropriate 
treatment for underlying disease, screening for 
concomitant CD is necessary.
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