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Abstract 
 

Background: Autism is a heterogeneous condition and the possible pathogenic role of several different factors 
was postulated. Previous studies reported the existence of a linkage between autism and celiac disease (CD). 
The aim of this study was to determine the association between autism and CD by anti-gliadin (AGA), anti-
endomysial (AEA) and tissue transglutaminase (tTG) antibodies. 
 
Methods: Thirty four consecutive autistic children (18 boys and 16 girls) aging 9.2±4.1 years (range 4-16 years) 
and thirty four age- and sex- matched healthy anonymous blood donors (18 boys and 16 girls) aging 10.8±4.0 
years (range 4-16 years) were included. None of the patients and controls had symptoms (or positive family 
history) suggestive of specific gastrointestinal diseases. AGA and AEA antibodies (IgG and IgA), and IgA-tTG 
were detected by ELISA. The individuals with positive serology were offered duodenal biopsies. 
 
Results: IgG-AGA was found in 4 patients (11.8%) and 2 controls (5.9%), while IgA-AGA was found in none of 
the patients and controls. All patients presented normal values of IgG and IgA-AEA similar to the control group. 
There was no significant relationship between the levels of AGA and AEA antibodies and the severity of autism in 
the patient group. The levels of IgA-tTG in four patients (but no controls) were in the borderline range and two of 
them were found to have mild villous changes with chronic inflammatory cells. However, characteristic histologi-
cal features of CD were absent.  
 
Conclusions: No evidence was found that children with autism were more likely to have celiac disease than 
children without autism. 
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Introduction 
 
Celiac disease (CD) is known to produce a variety of 
neurological and psychological complications in chil-
dren. Association between celiac disease (CD) and 
neurological manifestations such as drug resistant 
epilepsy and cerebral calcifications is well known.1 
Some authors have also reported the existence of a 
linkage with autism.2-4 Wakefield et al.5 suggested an 
association between chronic inflammatory intestinal 

disease and autism in 1998. They described 12 chil-
dren with autism and gastrointestinal symptoms, in-
cluding diarrhea, pain, and food intolerance. Colono-
scopy and biopsy showed ileal-lymphoid-nodular hy-
perplasia and non-specific colitis. The authors hy-
pothesized that chronic intestinal disease and malab-
sorption may be causal factors in the development of 
autism. This has raised concerns about gastrointesti-
nal disease as a risk factor for autism.  

The aim of this study was to determine the asso-
ciation between autism and CD by anti-gliadin 
(AGA) and anti-endomysial (AEA). We also com-
pared the seroprevalence of tissue transglutaminase 
antibody (tTG), a recently discovered serological 
marker of CD,5-9 in a group of autistic children and an 
age- and sex- matched control group. 
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Materials and Methods 
 
In this case-control prospective study, we recruited 
34 autistic children attending Neurology Clinic, 
Amir Alam Hospital, Tehran, Iran during 2005-
2006. Thirty four consecutive autistic children (18 
boys and 16 girls) aging 9.2±4.1 years (range 4-16 
years) and thirty four age- and sex- matched healthy 
anonymous blood donors (18 boys and 16 girls) ag-
ing 10.8±4.0 years (range 4-16 years) were enrolled. 
None of the patients and controls had symptoms (or 
positive family history) suggestive of specific gas-
trointestinal diseases. AGA and AEA antibodies and 
IgA-tTG were detected by ELISA (Orgentec Diag-
nostika GmbH, Mainz, Germany) and the individu-
als with positive serology were offered duodenal 
biopsies. Written informed consent was obtained 
from the parents of all the participants and the Ethics 
Committee of Tehran University of Medical Sci-
ences approved the study protocol. 

The data were analyzed, using SPSS statistical 
package (version 15, Chicago, Illinois, USA). All the 
tests were two-sided, and p<0.05 was considered as 
statistically significant. Student’s t-test and the Chi-
Square test were performed to assess the relationship 
between the studied variables. 
 
 
Results 
 
IgG-AGA was found in 4 patients (11.8%) and 2 con-
trols (5.9%, p=0.690), while IgA-AGA was found in 
none of the patients and controls. All the patients pre-
sented normal values of IgG and IgA-AEA similar to 
the controls. There was no significant relationship be-
tween the levels of AGA and AEA antibodies and the 
severity of autism in the patient group. The levels of 
IgA-tTG in four AGA seropositive patients (but no con-
trols) were in the borderline range (p=0.110) and two of 
them were found to have mild villous changes with 
chronic inflammatory cells. However, characteristic his-
tological features of CD were absent. There was also no 
significant association between the levels of IgA-tTG 
and the severity of autism in the patient group.  
 
 
Discussion 
 
In general, gastrointestinal disease can cause neuro-
logical dysfunction due to different mechanisms such 
as immunological abnormality related to the underly-

ing disease, nutritional deficiency of substances, par-
ticularly vitamin B12, vitamin D, and vitamin E, re-
duced intake or malabsorption for a variety of causes, 
toxic metabolic agents, and genetic factors.6 Celiac 
disease can be associated with a wide variety of cen-
tral and peripheral nervous system disorders such as 
epilepsy, myoclonus, cerebellar ataxia, multifocal 
leukoencephalopathy, dementia and peripheral axonal 
and demyelinating neuropathies.7-10 Previous studies 
have also shown the existence of a linkage between 
CD and autism.2-4  

Furthermore, neurological involvement has been 
reported in CD with disappearance of symptoms for a 
gluten-free diet (GFT) in a proportion of early treated 
patients.11,12 Patients with CD often show circulating 
antibodies to gliadin (AGA) or endomysium (AEA); 
the latter is more specific for mucosal damage with 
fewer neurological complications.6 On the other hand, 
the absence of high levels of AEA antibodies in our 
patients supports the latter hypothesis. 

Among autism patients, 11.8% and 5.9% of the 
controls had levels of IgG-AGA, while duodenal bi-
opsies in both groups were not specific for CD and 
more than 10% of the normal cases were AGA posi-
tive, so it would appear that positive serology of this 
normal nature has a very low positive predictive 
value in CD.13 Regarding AGA positivity (especially 
IgG) as so non-specific,14,15 it requires further tests 
such as IgA-tTG. IgA-tTG has been recently identi-
fied as a specific autoantigen of CD and nowadays it 
represents the most reliable test for CD.16 ELISA is a 
highly sensitive (86-100%) and specific (94-96%) 
method for detecting IgA-tTG in children.6,9 On the 
other hand, IgA-tTG has been shown to have very 
high sensitivities (92-98%) and specificities (94-98%) 
for the diagnosis of CD.10-12  

In a previous study,1 AGA and AEA antibodies were 
assayed in 11 patients with infantile autism and 11 age-
and sex-matched controls. No celiac case was detected 
among the group of autistic patients and, although two 
of them had slightly increased levels of IgG-AGA and 
AEA, subsequent antibodies determination and jejunal 
biopsies gave normal results. In another case control 
analysis matching age at index date, calendar time and 
general practice, Black et al.17 found no increase in a 
history of chronic gastrointestinal inflammation, celiac 
disease, food intolerance, or recurrent gastrointestinal 
symptoms among children with autism compared with 
those without autism. Our results are consistent between 
CD and autism.1,17 

The minimum prevalence of gluten sensitivity 

Archive of SID

www.SID.ir

http://www.irmj.ir


Abolfazli et al. 
 

WWW.irmj.ir Vol 11 October 2009 444 

among apparently healthy urban Iranian blood do-
nors is 1/166.18 Therefore, AGA and AEA levels in 
any autistic patient should be interpreted with cau-
tion. However, IgA-tTG was not helpful in this re-
gard. We cannot exclude the possibility that CD may 
be associated with autism in certain individuals. 
Still, our results indicate that if this occurs, it is 
likely to be uncommon. 

Therefore, we are far from strongly concluding the 
usefulness of serologic tests in determining the rela-
tionship between the two diseases. However, the sta-
tistical significance is still low and any negative 

conclusion should, therefore, be treated with caution. 
Studies with larger sample sizes are needed to con-
firm the results obtained in this study.    
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