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ABSTRACT
Objectives: Genetic and environmental factors is suggested to play a role in the etiology of Autism spectrum disorders 
(ASD). The aim of the study was to investigate the link between specific food intolerances and autism spectrum disorders, 
by comparing the food Intolerance test in children with ASD and typically developing children without known food 
allergy or mental disorders.
Patients and Methods: This study included 100 patients diagnosed as ASD who attended the phoniatrics clinic in 
Dubai hospital in the period from Jun 2017 to Jun 2019. The control group involved 50 typically developing children. 
The diagnosis and severity of autism confirmed by childhood autism rating scale (CARS) and DSM V criteria. Food 
Intolerance test analyses IgG antibody levels to 222 specific foods to ascertain which food a person might be intolerant to.
Results: The outcome measures were the percentage of children with elevated IgG in different food items and the mean 
level of IgG in each food item. The percentage of ASD children with positive food intolerance were 96% for milk, 94% 
for egg white, 96% for casein, 62% for gliadin, 74% for oat and 80% for wheat. There was a significantly higher level of 
IgG concentration (U/ml) in ASD than control group.
Conclusions: A high prevalence of food intolerance was identified in the ASD children . The results of the present study 
suggested the presence of food intolerance to multiple food items in children with ASD suggesting their possible roles in 
ASD etiology or symptomatology.
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INTRODUCTION                                                                 

Autism spectrum disorders (ASD) are a group of 
neurodevelopmental disorders characterized by impairment 
of reciprocal social interaction, nonverbal communication, 
and behavioral problems including restricted interests and 
repetitive behaviors[1]. ASD became a common public 
health problem with increased prevalence in the last few 
years. Although the etiology of ASD is mainly unknown, 
genetic and environmental factors are suggested to play 
a role in its development. Immunological disorders and 
allergy to foods are also reported in these children[2].

The immune system produces immunoglobulin G 
(IgG) antibodies in response to eating certain foods; the 
IgG combines with the food antigen to form immune 
complexes in the circulatory system that can accumulate in 
tissues. These immune complexes trigger an inflammatory 
response through the release of inflammatory cytokines, 
which increase the level of inflammation in the body, 
including the brain. Researchers suggest that the cause 

of passage of these food antigens to the circulation is 
increased permeability of intestinal endothelium in leaky 
gut syndrome, which was found to be associated with 
autism[3].

Studies suggest that ASD children may respond to 
specific kinds of food by the production of inflammatory 
cytokines. The cytokines from the ASD children exceeded 
those from non-autistic children after exposure to gluten 
or casein[4]. Researchers found that autistic patient's urine 
samples contained large amounts of peptides derived from 
the milk protein casein and the wheat protein gluten. These 
peptides react with opiate receptors in the brain, thereby 
mimicking the effects of opiate drugs[5-6].

CNS Food-print Food Intolerance test analyses IgG 
antibody levels to 222 specific foods to ascertain which 
food a person might be intolerant to[7-8].

In allergy/immunology practice and phoniatric/speech 
therapy practice, it became usual to be consulted for the 
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evaluation of food allergy in an ASD child. Parents started 
to be eager to do the food intolerance testing as they 
have many questions about laboratory testing and dietary 
intervention measures. It is challenging to provide scientific 
information regarding therapy measures promoted by allied 
health practitioners, which often lack rigorous experimental 
validation. Although Food intolerance observed in children 
with neurodevelopmental disorders, the significance of this 
link is still under debate[9].

Objectives:

The aim of the study was to investigate the link between 
specific food intolerances and autism spectrum disorders, 
by comparing the food Intolerance test in children with 
ASD and typically developing children without known 
food allergy or mental disorders. Furthermore, to correlate 
food intolerance severity to autism severity.

PATIENTS AND METHODS:                                                                               

The study included 100 patients diagnosed as ASD who 
attended the phoniatrics or immunology clinics in Dubai 
hospital in the period from Jun 2017 to Jun 2019. The 
control group involved 50 typically developing children 
without known food allergy or mental disorders.

Exclusion criteria were autism secondary to genetic 
syndromes; epilepsy; celiac disease, and ASD children on 
dietary regimen.

The diagnosis of autism was carried out using the 
protocol of ASD assessment including; parent’s interview, 
Checklist of ASD (CASD), clinical examination, diagnostic 
criteria of autism according to the Diagnostic Statistical 
Manual of Mental Disorders, Fifth Edition (DSM V) and 
childhood Autism Rating Scale (CARS) test. CASD is a 
30-item parent or clinician checklist of autistic behaviors, 
set to the (DSM V), as a rapid test for diagnosis of ASD[1].  
CARS test consists of 15 items rated on a 4-point scale. 
The CARS score can range from 15 to 60 points according 
to the severity of autism. The score categorized into non-
autistic (15-29), mild to moderately autistic (30-36) and 
severely autistic (37-60 points).

CNS Foodprint Test Kits: 16 pads of microarray slides 
from the same lot that contain 222 food proteins per pad 
were used. Each pad contains its own calibrators and 
controls. Positive control results must fall between 70-130 
U/ml with a mean of 100 U/ml.  

The CNS Food-print Test results are revised and 
analyzed for several reactant food items and their level 
in U/ml. Reports of test results for each patient will show 
either elevated (≥30 U/ml), borderline (24-29 U/ml), or 
normal (<24 U/ml) IgG reactions in every tested food item.

Statistical analysis:

SPSS 20 (Statistical Package for Social Sciences) 
(SPSS Inc., Chicago, IL, USA) is used. Normal distribution 
of the data was tested using the Shapiro-Wilk test and 
most data was normally distributed, so we use the mean 
and parametric test as an Independent sample t-test to 
study significance between ASD group and control group. 
The independent sample Mann-Whitney U test was used 
for non-normally distributed data. Descriptive statistics 
expressed as frequency and percentage for nominal 
variables and the Pearson Chi-Square test were used to 
study significant differences between the 2 groups. A two-
sided p < 0.05 was considered as statistically significant.

RESULTS:                                                                          

The study included 100 patients with a diagnosis of 
ASD (82 males and 18 females). The mean age of the 
studied children was 5.3 years, and the age range was                           
(2.4 -12 years). 

The control group was 50 normal children (29 male and 
21 female) with a mean age of 7.1 years and age range             
(4.2 -12 years).

ASD group children had a diagnosis of ASD and the 
CARS score mean was 35.6 ± 5.1. The severity of ASD was 
mild to moderate in 56 patients and severe in 44 patients. 

Food-print test results for the ASD children were 
gathered, and the repeating elevated IgG results for each 
food (> 30 U/ml) were counted and added together to see 
the number of times each type of food caused high IgG 
reaction. Foods that were elevated in 20% of the children 
or more were used. The reason for choosing frequencies 
20 or above is that not every single elevated IgG causes 
a symptom; they must be frequent in most samples to be 
significant and to relate a condition to a symptom.

We studied the differences between the two groups by 
using 2 outcome measures: the percentage of children with 
elevated IgG in different food items and the mean level of 
IgG in each food item.

Table I and figure 1 show the percentage of ASD and 
control group patients with elevated IgG for different food 
items in each group. It revealed a significantly higher 
percentage of ASD patients with elevated IgG of egg 
white, casein, couscous, gliadin, oat, rice, bean, orange, 
Hazelnuts, pistachio, almond, and cashew in comparison 
to control group.

Table II and figure 2 show the differences in the mean 
level of IgG in each group and found that there was a 
significantly higher level of IgG concentration (U/ml) in 
ASD than the control group in egg white, milk, casein, 
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couscous, gliadin, oat, rice, bean, orange and the 4 elevated 
nuts ( Hazelnuts, pistachio, almond, and cashew).

In the correlating level of IgG, no correlation was 
found between the level of IgG and the severity of Autism 
or CARS score. There was a significant positive correlation 
between age and level of IgG for egg white, milk, casein, 
gliadin, oat, rice, Hazelnuts, pistachio, almond, and cashew. 
There was also a significant positive correlation between 
age and the total number of food items with elevated IgG 
in each patient (r= .001).

Fig. 1: Percent of ASD and control group patients with elevated 
IgG for different food items

Fig. 2: Level of IgG concentration (U/ml) in ASD and control 
group

Table 1: Percent of ASD and control group patients with elevated 
IgG for different food items

significanceControl GroupASD Group

.000*2894Egg White

0.1619096milk

.000*2896Casein

0.3047880wheat

0.034*2644Couscous

0.003*3662gliadin

.000*2474oat

0.038*1228rice

.000*3688bean

.000*848orange

.000*2882Hazelnuts

.0001*5278pistachio

.000*1666almond

.000*3274Cashew

Table 2: level of IgG concentration (U/ml) in ASD and control group

significanceT valueStd. DeviationMean IgG evel U/mlGroup
.0005.45229.3526176.0000ASD

Egg white
28.4505748.5600control

.0007.60635.03386121.3200ASD
Milk

36.2247974.6400control
.0006.96437.3753599.8200ASD

Casein
35.5861555.4400control

.0252.26820.1139127.5800ASD
Coscos

19.6331819.7400control
.0691.83215.9468345.0400ASD

Wheat
17.6045039.8000control

.0004.14629.9855144.0200ASD
Gliadin

21.8048524.2400control
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.0007.20341.1296164.4600ASD
Oat

20.5351819.9800control
.0003.68922.8857524.6000ASD

Rice
13.4462011.6600control

.579.55716.0752823.6400ASD
Corn

19.3290421.9800control
.0007.40922.3977356.7200ASD

Bean
20.9490128.5800control

.0003.84927.8691732.5800ASD
Orange

20.0938715.5400control
.0006.74927.2111458.7200ASD

Hazelnut
26.4528827.2000control

.0005.10934.7339760.6600ASD
Pistachio

20.4900833.4400control
.0006.55325.2058746.2400ASD

Almond
17.2872620.2600control

.0005.75634.6306655.5200ASD
Cashew

17.3441625.5800control

DISCUSSION                                                                  

The rising prevalence of autism spectrum disorder 
over the past decades has attracted researchers’ 
attention, and considerable studies have been focused 
on its etiology and assumed that the etiologies of ASD 
are multifactorial, including environmental–genetic 
interactions[10-12]. 

The nature of the underlying etiopathogenesis of 
Autism Spectrum Disorder is still unknown and yet 
to be uncovered. Recently some researchers have 
suggested that food peptides that leak from gut to blood 
might induce immunological reaction or toxic effects 
on the central nervous system through interacting 
with neurotransmitters. The previous studies’ results 
must lead us to hypothesize a relationship between 
food intolerance and ASD[5]. In the present study, 
we use the Food-print Food Intolerance test, which 
was developed and manufactured by Cambridge 
Nutritional Sciences in the UK, uses state of the art, 
clinically validated Elisa Based microarray technology 
to analyze 222 foods, including Gluten (Gliadin) and 
Casein from a 5 µl blood sample. The test duplicates 
the results for 222 foods, and a mean result is taken, so 
preventing false-positive results being reported. The 
test includes positive and negative controls and uses 
standardized purified food antigens. The food print test 
is a validated laboratory test and used in many types of 
research in allergy and immunology disorders. To our 
knowledge, no published work used food-print test in 
ASD children.

The results of the present study suggested the 
presence of food intolerance to multiple food items 

in children with ASD. The IgG level was significantly 
higher in the ASD group in many food items, including 
milk, casein, gliadin, oat, rice, bean, orange, and nuts, 
in comparison to the control group, suggesting their 
possible roles in ASD etiology or symptomatology. 
Many children with ASD cannot properly digest 
peptides from proteins in their diet; peptides from 
milk, wheat, and eggs tend to be the most common 
problem[9].

Many types of grains, fruits, and vegetables 
have been modified genetically to withstand severe 
conditions. The peptides of the genetically modified 
food products are different from those that were 
available 10 or 20 years ago; for example, wheat has 
Gliadin as Gluten, which has been modified in several 
amino acids: Gliadin is now resistant to digestion. 
The same goes for all other grains, including rice, 
corn, oat, and nuts. Humans are consuming them 
directly and indirectly since its products have also 
entered animal and poultry feeds which affect animal 
and dairy products[13-15]. Genetically modified crops’ 
consumption by humans leads to gut inflammation and 
openings in the gut’s epithelial tight junctions (leaky 
gut syndrome) which allows passage of undigested 
peptides.  Immunoglobulin G is produced to these food 
peptides and Inflammatory cytokines are released, 
which ultimately leads to a cascade of reactions and 
health problems such as brain function disorders[15]. 

Cade’s extensive study of 150 children with autism 
found that ASD children had IgG antibodies to gluten 
and casein, and this was significantly higher than 
control. Study on children with autism, who followed 
a Gluten Free Casein Free  (GFCF) diet for 1-8 years, 
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found that 81% of children improved significantly and 
large improvements were observed in social isolation, 
eye contact, mutism, learning skills, hyperactivity, 
stereotypic activity, and panic attacks[15]. A study of 
Vojdani (2017)[16] found that antibodies against gliadin 
peptide were strongly reactive in a subgroup of 33% in 
the autism group.

Trajkovski et al[17] found statistically significant 
higher plasma concentration of IgG antibodies against 
-lactalbumin, -lactoglobulin, and casein in participants 
with ASD. He concluded that the clinical correlation 
of positive allergy test results still unclear, but these 
children may represent a better candidate for dietary 
intervention.

Researchers have suggested “opioid-excess theory.” 
It suggested that increased gut permeability for food-
based peptides might induce allergic reactions or cause 
pharmacologic effects. The incomplete digestion of 
casein and gluten-containing foods produce small 
peptide molecules that may function as exogenous 
opioids. These peptides bind to opioid receptors and 
are assumed to modulate opioid levels in the brain and 
react with areas of the brain that are involved in speech, 
sensory integration, and cognitive function[18-22].

Topal E, et al[23] found that two- thirds of the 
children with cow milk allergy have at least one 
psychiatric disorder, and this rate was higher than 
control. Vojdani[24] found antibodies to neuron-specific 
antigens in children with autism and concluded a 
possible cross-reaction with encephalitogenic proteins 
from milk.

The positive correlation between age and level of 
IgG and the total number of food items with elevated 
IgG may indicate more IgG production with more food 
items introduced to the child's meal with the progress 
of age.

In the present study, it was found that a large 
number of control children have elevated IgG for 
many food items, which may indicate food intolerance 
is common across a wide range of health issues. 
One of the findings in this study was that IgG for 
nuts (Hazelnut, Pistachio, almond, and Cashew) was 
significantly high in ASD children and was normal in 
the control group. This finding may indicate the nature 
of the dietary habits of these patients and may help to 
predict when ASD children could benefit from dietary 
avoidance of these food items. 

The results of the present study lead to speculation 
about the high prevalence of food intolerance in 
ASD children. Clarification of biology behind 
these antibodies’ formation is needed. There is no 

evidence that increased food-specific IgG antibodies 
are correlated with the severity of ASD[25]. The data 
from this study must be interpreted with caution. 
The observed increase in IgG antibody formation in 
response to different food test items does not necessarily 
indicate sensitivity to it or any pathogenic role for 
antibodies to food items in the context of autism; but 
the elevated IgG may indicate elevated food antigens 
in the body, which may be themselves is the cause of 
pathology[26].The validity of food intolerance tests still 
under investigation. The most recent studies stated that 
the production of IgG to different food components 
is a normal immunologic process and found in all 
healthy individuals. Some authors postulate that 
the development of IgG antibodies can cause food 
intolerance; others assumed that the development of 
such antibodies are linked to the development of food 
desensitization or tolerance[27-29].

Compared to previous studies examining the 
relationship between food intolerance and autism, this 
study is unique in several ways. First, a shortage in 
the earlier studies was the small number of the patient 
group. In the present work, the IgG levels in 100 
children with ASD were compared to a large cohort 
of healthy children. Second, previous reports have 
used IgG level to few food items, mainly Casein and 
gliadin products, while in the present study, we use 
a foodprint test, which is a comprehensive test that 
determines the level of IgG for 222 foods. The test 
duplicates the results, and a mean result is obtained, 
consequently preventing false-positive results from 
being reported. Furthermore, the diagnosis of Autism 
Spectrum disorder was accurately made by expert 
clinicians using DSM V criteria and standardized tests; 
however, in previous reports, it is unclear which test 
was used for the final diagnosis of autism.

A limitation of this study is that the control group 
was not investigated for other allergic or GIT disorders 
that may affect the levels of antibodies against antigens 
of the food intolerance test. 

As such, the conclusions of this study should be 
considered preliminary, requiring further confirmation 
in more extensive and better-selected cohorts of 
patients and controls. An expert panel of the American 
Academy of Pediatrics has strongly recommended 
further investigation in these areas[30].

Further studies concerning follow up of ASD 
children after specific diet plans, according to food 
intolerance test results are needed, to show the effect of 
intolerant foods free diet on autistic behavior severity 
and level of IgG after the diet plan. 
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CONCLUSION                                                             

A high prevalence of food intolerance was identified 
in ASD children. The results of the present study 
suggested the presence of food intolerance to multiple 
food items in children with ASD suggesting their 
possible roles in ASD etiology or symptomatology. 
There is no evidence that increased food-specific IgG 
antibodies are correlated with the severity of ASD.
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