
 

Study of Effectiveness of Gluten- Free 

Casein- Free Diet in an Egyptian 

Sample of Autistic Children 
 

 

Thesis 

Submitted for partial fulfillment of 

Master degree in Pediatrics 

 

By 

Raed Mohammed Ibrahim Kamar 

 

 

Under Supervision of 

 

Prof. Dr. Azza Mohammed Yousif 

Professor of Pediatrics 

Faculty of Medicine, Ain Shams University 
 

 

 

Dr.Reham Mohammed Elhossiny Abdel Basir 

Lecturer of Pediatrics 
Faculty of Medicine, Ain Shams University 

 

 

 

 

Faculty of medicine 

Ain shams university 

2016 
  



 

 

 

 

 

 

 

 

 

 

 

 
 

وقُلِ اعِمَلُوا فَسَيَرَى اللَّهُ 

 نَعَمَلَكُمِ ورَسُولُهُ والِمُؤِمِنُو

 

 

 

 

 

 

 

 

 



 

 

 

 

First, thanks are all due to Allah for Blessing this 
work until it has reached its end, as a part of his 
generous help throughout our life.  

Firstly, I would like to express my sincere 
gratitude to my advisor Prof. Dr. Azza Mohammed 
Yousif for the continuous support of my thesis study 
and related research, for her patience, motivation, and 
great knowledge. Her guidance helped me in all the time 
of research and writing of this thesis. 

 My sincere thanks also goes to Dr.Reham 
Mohammed Elhossiny for her insightful comments and 
encouragement, which incented me to widen my research 
from various perspectives, without her precious support 
it would not be possible to conduct this research. 

 Last but not the least, I would like to thank, my 
parents, my wife, my 2 pretty sons, my brothers and sister 
for supporting me spiritually throughout writing this 
thesis and my life in general. 

 
 Raed Mohammed Ibrahim Kamar 

 



 

 

List of Contents 
Page  

Acknowledgment  ............................................  -- 

List of Abbreviations .......................................  i 

List of Tables  ..................................................  iii 

List of Figures  .................................................  v 

Introduction ......................................................  1 

Aim of the Study ..............................................  3 

Review of Literature ......................................  4 

Chapter 1: 

Autism .......................................................  4 

Chapter 2:  

Gluten Free / Casein Free Diet & Autism  53 

Subject and Methods ........................................  65 

Results ..............................................................  80 

Discussion  .......................................................  92 

Summary …………………..............................    106 

Recommendations ……………………………    115 

References ……………………………………   116 

Arabic Summary ..............................................  -- 



- i - 

List of Abbreviations 

AAN :  American Academy of Neurology 

AAP :  American Academy of Pediatrics 

ABC :  Autism Behavior Checklist 

ADHD :  Attention deficit hyperactivity disorder 

ADI-R :  Autism Diagnostic Interview-Revised 

ADOS-G :  Autism Diagnostic Observation Schedule-

Generic 

ADOS-T :  Autism Diagnostic Observation Schedule- 

Toddler Module 

ASD  :  Autism spectrum disorder 

ATEC  : Autism treatment evaluation checklist 

AUC  :  Analytical ultracentrifugation 

CARS :  Childhood Autism Rating Scale 

CS  : Cesarean section 

DCD  :  Developmental coordination disorder 

DHA  :  Docosahexaenoic 

DPPIV  :  Dipeptidyl peptidase IV 

DSM-5  :  Diagnostic and Statistical Manual of Mental 

Disorders, fifth edition 

EEG  :  Electroencephalography 

EPA  :  Epicosapentaenoic 

FDA  :  Food and Drug Administration 

GABA  :  Gamma-aminobutyric acid 

GARS :  Gilliam Autism Rating Scale 

GDD  :  Global developmental delay 

GFCF  :  Gluten free Casein free 

GI  :  Gastrointestinal 

GSRS  :  Gastrointestinal symptoms rating scale 

HBDI  :  Human biological data interchange 

HS  :  Highly significant 

ICD-10 :  International Classification of Diseases, 10
th
 

revision 

ID :  Intellectual disability 

http://scholar.google.com.eg/scholar?q=auc+analytical+ultracentrifugation&hl=ar&as_sdt=0&as_vis=1&oi=scholart&sa=X&ved=0CCUQgQMwAGoVChMI4J2Ku8eHyAIVwQgaCh0aZA3e
http://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAAahUKEwipqJfx0YfIAhXF1xoKHfAHAhE&url=http%3A%2F%2Fquestioning-answers.blogspot.com%2F2014%2F07%2Fdipeptidyl-peptidase-dpp-iv-and-autism.html&usg=AFQjCNHTyypmquNai9Ro5QKeul1U-BHAkQ
http://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CC0QFjAAahUKEwj-loSozofIAhVC7RQKHcUBBiI&url=http%3A%2F%2Fwww.fda.gov%2F&usg=AFQjCNEC-Qs0EIMQO8U_uagEsakq0iVJIg&cad=rja


- ii - 

List of Abbreviations (Cont.) 

 

IQR  :  Interquartile ratio 

IVIG  :  Intravenous immunoglobulin 

LBW  :  Low birth weight 

NICE :  National Institute for Health and Clinical 

Excellence 

NREM :  Non rapid eye movement 

NVD  :  Normal vaginal delivery 

OCD :  Obsessive compulsive disorder 

ODD  :  Oppositional defiant disorder 

PDD-NOS  :  Pervasive developmental disorders not 

otherwise specified 

RDA  :  Recommended Dietary Allowances 

RDA :  Recommended Daily Allowance 

RR  :  Relative risk 

RTT  :  Rett syndrome 

SGA  :  Small gestational age 

SIGN  :  Scottish Intercollegiate Guidelines Network 

SPSS  :  Statistical Package for the Social Sciences 

SSRI  :  Selective serotonin reuptake inhibitors 

 

 

 

 

 

 

 

 

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwi-4vnwzIfIAhWK0hoKHQ5tAVw&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FIntravenous_immunoglobulin&usg=AFQjCNEqKrAbN7tMS1pstsggTH9FblFqGw
http://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAAahUKEwjF0JWKzofIAhVCshQKHai-CWs&url=http%3A%2F%2Fwww.nhs.uk%2FConditions%2Fssris-%28selective-serotonin-reuptake-inhibitors%29%2FPages%2Fside-effects.aspx&usg=AFQjCNFKZjrYAlv_Xx-kt3nvAhJoRG_oDQ


- iii - 

List of Tables 

Table  Title Page  

1 Factors Associated with an increased 

Prevalence of Autism. 

6 

2 Evidence for the strong genetic contribution 

to development of ASD. 

8 

3 Factors that may increase the risk of 

behaviour that challenges. 

39 

4 Target symptoms that may respond to 

psychotropic medications. 

41 

5 Basic list of items containing gluten. 59 

6 Safe Foods (Gluten Free). 60 

7 Questionable Foods. 61 

8 Unsafe Foods (Contain Casein). 62 

9 Other sources of casein. 63 

10 Safe Foods (Casein Free). 64 

11 The Childhood Autism Rating Scale 

(CARS). 

69 

12 Autism Treatment Evaluation Checklist 

(ATEC). 

76 

13 Description of Personal and Medical 

characteristics of study Cases. 

81 

14 Description of the 2  studied groups 82 

15 Description of Pre, Post and Percent of 

change in CARS 

83 

16 Description of Pre, Post and Percent of 

change in ATEC. 

83 

17 Comparison between each of CARS and 

ATEC Pre and Post diet 

84 

18 Correlations between Personal factors and 

Pre and Post diet CARS 

85 



- iv - 

List of Tables (Cont.) 

Table  Title Page  

19 Correlations between Personal factors and 

Pre and Post diet ATEC 

87 

20 Correlations between Personal factors and 

Percentage of change in CARS and ATEC. 

89 

21 Relation between Personal, Clinical factors 

and Percent of change in CARS 

90 

22 Relation between Personal, Clinical factors 

and Percent of change in ATEC. 

91 

23 Relation between age of starting diet 

regimen and pre & post diet CARS and 

ATEC. 

91 

  



- v - 

List of Figures 

Fig.  Title Page  

1 Pervasive developmental disorders. 5 

2 Pathogenesis Of Autism. 17 

3 Difference between autism and Asperger`s 

syndrome. 

30 

4 Difference between autism and Rett 

syndrome. 

31 

5 Neuroimaging in autism. 36 

6 Biomedical Treatment Options of Autism. 52 

7 Wide range of Gluten free food. 60 

8 Percent of delayed speech & hyperactivity 

in studied cases. 

82 

9 Mean pre CARS and post CARS. 84 

10 Mean pre ATEC and post ATEC. 84 

11 Relation between pre CARS and Age. 86 

12 Relation between post CARS and Age. 86 

13 Relation between pre ATEC and Birth 

weight. 

88 

14 Relation between post ATEC and Birth 

weight. 

88 

15 Percent of delta ATEC and Maternal age. 90 

 



Introduction  

  1 

Introduction 

Autism spectrum disorders (ASDs) represent a group 

of neurodevelopmental disorders typified by impairments 

in verbal and non-verbal communication, social withdrawal 

and stereotypical behaviors, which may or may not be 

associated with cognitive deficits, self-injurious behaviors 

and other neurological comorbidities. (Majewska et al., 

2010) 

 Autism spectrum disorders (ASD) affect more than 

1% of children and is usually evident in behaviour before 

the age of three years. (Oono IP et al., 2013). Genetics has 

a key role in the aetiology of autism, in conjunction with 

developmentally early environmental factors. (Lai  et al., 

2013) 

Epidemiologic studies indicate that environmental 

factors such as toxic exposures, teratogens, perinatal 

insults, and prenatal infections such as rubella and 

cytomegalovirus account for few cases. (Muhle  et al., 

2004) 

The incidence and prevalence of autism have 

dramatically increased over the last 20 years. (Katherine et 

al., 2011) 

 It is more prevalent in males, with a male : female 

sex ratio in the range 2:1 to 3:1. (Lai et al., 2013) 

There is growing interest in possible dietary 

involvement in the aetiology and treatment of Autistic 

Spectrum Disorders (ASD). (Cornish, 2002). The most 

popular dietary intervention is the Gluten free -Casein free 

(GFCF) diet. (McColl et al., 2013) 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Muhle%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15121991
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 It has been suggested that peptides from gluten and 

casein may have a role in the origins of autism and that the 

physiology and psychology of autism might be explained 

by excessive opioid activity linked to these peptides. 

Researches have reported abnormal levels of peptides in the 

urine and cerebrospinal fluid of people with autism. 

(Millward et al., 2009) 

 This gluten-free casein-free ketogenic diet used 

medium-chain triglycerides rather than butter and cream as 

its primary source of fat. Medium-chain triglycerides are 

known to be highly ketogenic, and this allowed the use of a 

lower ratio (1.5:1) leaving more calories available for 

consumption of vegetables with their associated health 

benefits. Secondary benefits included resolution of morbid 

obesity and improvement of cognitive and behavioral 

features. (Herbert et al., 2013) 

 Analyses indicated several factors to be potentially 

pertinent to a positive response to dietary intervention in 

terms of symptom presentation. Chronological age was 

found to be the strongest predictor of response, where those 

participants aged between 7 and 9 years seemed to derive 

most benefit from dietary intervention. (Pedersen  et al., 

2013) 

Most parental and teacher reports of ASD children 

who, after being placed on the restricted diet, have been 

cured of their autism, having aquired language and showing 

marked improvement in social relatedness. (Elder et al., 

2006)  

Diet efficacy among children included greater 

improvement in ASD behaviors, physiological symptoms, 

and social behaviors.  (Christine et al., 2012)  

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Pedersen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24075141
http://www.maneyonline.com/action/doSearch?ContribStored=Pennesi%2C+C+M
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Aim of the Study 

 

  The Aim of this study is to evaluate and assess 

severity of autism before and after 6 months-Gluten free, 

Casein free diet in an Egyptian sample of autistic children. 
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Chapter 1 

Autism 
Definition : 

Autism spectrum disorder (ASD) is a biologically 

based neurodevelopmental disorder characterized by 

impairments in two major domains: 1) deficits in social 

communication and social interaction and 2) restricted 

repetitive patterns of behavior, interests, and activities. 

(American Psychiatric Association, 2013). 

ASD encompasses disorders previously known as 

autistic disorder (classic autism, sometimes called early 

infantile autism, childhood autism, or Kanner's autism), 

childhood disintegrative disorder, pervasive developmental 

disorder-not otherwise specified, and Asperger disorder 

(also known as Asperger syndrome) if the current 

diagnostic criteria are met. (Augustyn, 2014) 

Historical review : 

  Autism was first reported by Kanner (1943) with a 

clinical description of 11 children showing ―extreme 

aloneness from the very beginning of life, not responding to 

anything that comes to them from the outside world.‖ He 

proposed the behavioral combination of autism, 

obsessiveness, stereotypy, and echolalia as childhood 

schizophrenia. (Won et al., 2013) 

However, until the 1980s, ASD was not accepted as 

an individual developmental disorder with a biological 

origin. In the early 1980s, studies demonstrated the high 

heritability of ASD and its association with other genetic 

syndromes, providing compelling evidence for a genetic 

etiology of ASD and fueling the conceptualization of 

http://www-uptodate-com.ezproxy.rush.edu/contents/autism-spectrum-disorder-diagnosis/contributors
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autism as a distinct neurodevelopmental disorder. From the 

definition of ―childhood or early-onset schizophrenia‖ put 

forward by Kanner, autism was renamed ―infantile autism‖ 

in 1980, ―autism disorder‖ in 1987 and, more recently, 

―autism‖ or the umbrella term ―ASD‖. (Won et al., 2013)  

The primacy of the social deficit is widely 

recognized, and lack of social reciprocity is a central part of 

the diagnosis. Beyond that, there have been great changes 

in the past decade in the conceptualization of autism and 

related disorders, eventually reflected in the draft of the 

fifth edition of the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5). (Chaste and Leboyer, 2012). 

Figure (1) shows classification of pervasive developmental 

disorders 

 

Figure 1 : Pervasive developmental disorders ( Crandell ,2010) 
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Epidemiology: 

Prevalence : 

  The reported incidence of autism spectrum disorders 

has increased dramatically over the past two decades. 

(Schaefer, 2013) 

 It is more prevalent in males, with a male : female 

sex ratio in the range 2:1 to 3:1. Most biological studies of 

autism have predominantly focused on males. (Lia et al., 

2013) 
  Although there are increasing numbers of children 

diagnosed with ASD, it is not clear whether the increase is 

related to changes in diagnostic criteria, study 

methodology, a true increase in the incidence of autism, or 

a combination of these factors. (Fombonne , 2009). Factors 

associated with an increased prevalence of Autism 

summarized in Table-1.  

Table (1): Factors Associated with an increased 

prevalence of Autism : 

 A sibling with autism  

 Birth defects associated with central nervous system 

malformation and/or dysfunction, including cerebral palsy  

 Gestational age less than 35 weeks  

 Parental schizophrenia-like psychosis or affective disorder  

 Maternal use of sodium valproate in pregnancy  

 Intellectual disability  

 Neonatal encephalopathy or epileptic encephalopathy, 

including infantile spasms  

 Chromosomal disorders such as Down‘s syndrome  

 Genetic disorders such as fragile X  

 Muscular dystrophy  

 Neurofibromatosis  

 Tuberous sclerosis  

 (National Institute for Health and Clinical Excellence 

(NICE) 2011) 

http://www-ncbi-nlm-nih-gov.ezproxy.rush.edu/pubmed?term=Schaefer%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=23519317
http://www-ncbi-nlm-nih-gov.ezproxy.rush.edu/pubmed?term=Fombonne%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19218885

