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Introduction
Autism is a complex neurobehavioral condition that includes impair-
ments in social interaction, developmental language and communication 
skills combined with rigid repetitive behaviours [1]. The term autism was 
coined by Eugen Bleuler in 1911 and he used it to describe the symp-
toms of schizophrenia. Autism is derived from the Greek word autos, it 
was originally used to describe extreme social withdrawal commonly as-
sociated with psychiatric disorders. Autism was initially thought to be 
schizophrenia and it was not classified as a separate disease in any diag-
nostic manual until 1980 [2]. Autism starts affecting children who are 
two to three years of age and tends to persists till adulthood. A review of 
global prevalence of autism estimates about 62 cases per 10,000 people. 
The male to female ratio globally is 4.3:1. World autism day is celebrated 
on 2nd April every year.

Etiology

Autism spectrum disorder has no known single cause, given the complex-
ity of the disorder and the fact that symptoms and severity varies, there 
are probably many causes. The causes include genetic, neurobiological 
and environmental related factors. Some theories have even caused a con-
troversy of autism being caused due to vaccines.

Genetic factors

Various genes have been identified to play a role in the etiology of ASD. 
For instance, some autistic children can be associated with the genetic 
disorders such as Rett syndrome and fragile X syndrome [3]. Genetic 
studies also reveal that autism is more common in boys than girls due to 
the genetic differences associated with the X chromosome. Twin studies 
show a 60% to 90% rate of concordance in identical twins and 0% to 10% 
rate of concordance in fraternal twins [4]. Gene defects and chromosomal 
anomalies have been identified in 10% to 20% of the individuals with 
ASD. Genome wide linkage studies suggested linkages to chromosomes 
2q, 7q, 15q and 16p.

Neurobiological factors

Genetic anomalies lead to malfunction in the development of brain func-
tion. The neurobiological causes include increased gray matter in the 
frontal and temporal lobes, decreased neural sensitivity to gaze shifts 
in infancy, preference for non-social versus social processing and hemi-
spheric symmetries in event related potentials [4].
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Environmental factors

Medications, certain metals, pesticides and chemicals have long been 
suspected to play a role in autism. Many studies have shown that chemi-
cal exposures during development in the womb have known to trigger 
autism [5]. Other risk factors also include alcohol, maternal metabolic 
conditions such as diabetes and obesity, usage of antiseizure drugs during 
pregnancy. Advanced age of mother or farther also increases the risk of 
autistic child [1].

Severity levels

Autism spectrum disorder is assessed based on the severity of the pa-
tients. To determine the level if severity two things are taken into account 
i.e. abilities of social communication and restricted repetitive behaviours. 
Level 1 autistic child has issues mainly with communication and socialis-
ing with others; they aren’t able to maintain a conversation like a normal 
person. Level 2 autistic individuals require substantial support and lack 
both verbal and non-verbal skills [6]. Level 3 is the most severe form 
of autism. Level 3 autistic individuals have behaviours which are highly 
inflexible and repetitive [7].

Clinical symptoms

ASD is typically noticed in 1st three years of life with deficits in social 
behaviours and non-verbal interactions such as reduced eye contact, fa-
cial expressions, body gestures and repetitive behaviours. Non-specific 
symptoms such as unusual sensory perceptions, motor clumsiness and 
insomnia are also manifested in autism. Associated phenomena include 
mental retardation, emotional indifference, hyperactivity, aggression and 
self-injury [8]. Repetitive behaviours include body rocking, hand flap-
ping, gazing of hands. Some autistic children get attached to things life 
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insignificant ads showing in televisions and others to daily objects like 
vessels, books etc. There have been cases of an autistic child who got 
attached to a bottle and refuses to drink water from other objects. The 
earliest non-specific signs recognised in infancy and toddlers include 
irritability, passivity, disturbances with sleeping and eating followed by 
delays in language and social skills. At 12 months of age, autistic indi-
viduals show atypical behaviour in visual attention, imitation, social re-
sponses, motor control and reactivity [9]. By 3 years of age, the typical 
core symptoms such as lack of social communication and restricted/ re-
petitive behaviours are manifested ASD can be easily differentiated from 
other psychosocial disorders in the early school years.

Diagnosis

Diagnosis of ASD involves two steps namely developmental screening 
and comprehensive diagnostic evaluation. Developmental screening is a 
short test to tell if children are learning basic skills when they should or 
if there is any delay in the learning process. During screening, the child’s 
learning, behaviour, language and body language. Any noticeable defect 
in these might suggest ASD. A child should be screened during regular 
doctor visits at 9 months, 18 months and 24 or 30 months. Additional 
screening is required if the child shows signs similar to autistic individu-
als or if the child had a sibling who is autistic [10].

Comprehensive diagnostic evaluation is done if diagnostic screening of 
the child shows risks of ASD. It includes hearing and vision screening, 
genetic testing, neurological testing and other medical tests. Other tests 
also include blood lead testing, Wood’s lamp exam etc. [11]. Differential 
diagnosis for ASD is very important as many disorders such as schizo-
phrenia, congenital rubella syndrome, cornelia delange syndrome, lesch 
nyhan syndrome and other disordes have symptoms very similar to ASD 
[12].

Behavioural pattern

A toddler or adult with autism spectrum disorder may have limited, 
repetitive patterns of behaviour, interests or activities, including any of 
those signs:

•	 Performs repetitive movements, like rocking, spinning or hand 
flapping

•	 Performs activities that would cause self-harm, like biting or head-
banging

•	 Develops specific routines or rituals and becomes disturbed at the 
slightest change

•	 Has problems with coordination or has odd movement patterns, 
like clumsiness or walking on toes, and has odd, stiff or exaggerated 
visual communication

•	 Is fascinated by details of an object, like the spinning wheels of a 
toy car, but doesn't understand the general purpose or function of 
the object

•	 Is unusually sensitive to light, sound or touch, yet could also be 
indifferent to pain or temperature

•	 Doesn't engage in imitative or make-believe play

•	 Fixates on an object or activity with abnormal intensity or focus

•	 Has specific food preferences, like eating only a few foods, or refus-
ing foods with a specific texture

As they mature, some children with autism spectrum disorder become 
more engaged with others and show fewer disturbances in behaviour. 

Some, usually those with the smallest amount severe problems, eventu-
ally may lead normal or near-normal lives [13]. Others, however, still 
have difficulty with language or social skills, and therefore the teen years 
can bring worse behavioural and emotional problems.

Occurrence

It’s estimated that worldwide 1 in 160 children has an ASD. This estimate 
represents a mean figure, and reported prevalence varies substantially 
across studies. Some well-controlled studies have, however, reported fig-
ures that are substantially higher. The prevalence of ASD in many low- 
and middle-income countries is thus far unknown [14].

Based on epidemiological studies conducted over the past 50 years, the 
prevalence of ASD appears to be increasing globally. There are many 
possible explanations for this apparent increase, including improved 
awareness, expansion of diagnostic criteria, better diagnostic tools and 
improved reporting.

Discussion
Treatment

Each autistic individual features a unique set of symptoms and behaviour 
and hence each child should receive treatment that meets their specific 
needs. Applied Behaviour Analysis (ABA) is one among the most widely 
accepted therapies for individuals affected with autism spectrum disor-
der. ABA is best when children are younger than the age of 5 though it 
is beneficial for adults too. ABA helps teach social, motor, and verbal 
behaviours, also as reasoning skills, and works to manage challenging 
behaviour [1]. It’s supported teaching these skills through observation 
and positive reinforcement. Sensory-based approaches to treating Au-
tism Spectrum Disorders (ASDs) consider correcting or improving the 
body’s abnormal response to external stimuli. for several individuals 
with an ASD, the required filtering of unimportant sensory input doesn't 
happen. The streaks of sunshine coming through the window blinds may 
be mesmerising, while the low hum of the heater could also be unbear-
ably irritating. This inability to dam out normal "background" stimuli 
sometimes produces a state of "sensory overload" in individuals with an 
ASD, disrupting their ability to focus and concentrate, which are neces-
sary skills for learning and communicating. The problem is not with one 
specific sense, but with how multiple senses are experienced all directly.

Auditory Integration Training (AIT), which was developed in France in 
1982, involves treating an individual with an ASD through their sense of 
hearing. In AIT, musical sounds are washed through a filtering appara-
tus that alters them, emphasising some tones and reducing the intensity 
of others, while the person receiving the treatment listens through top 
quality headphones [15]. In theory, the brain has got to work to re-in-
tegrate the filtered sounds, and becomes better connected and ready to 
integrate in every way through this process. The hope is that the treat-
ment won't merely lessen hypersensitivity to sound, but will end in an 
overall improvement in behaviour and attention. Although there are sev-
eral variations of AIT therapy, it generally involves a ten day course of 
twice-a-day half hour treatments.

Complications

Autistic children thanks to defects in social qualities have many compli-
cations in leading a normal life. Such complications include:	

•	 Social isolation.

•	 Unsuccessful learning.

•	 Employment issues.
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•	 Stress within the family.

•	 Inability to measure independently.

Conclusion
While an entire understanding of ASD is still growing, through compre-
hensive and collaborative efforts we may begin to spot additional pieces 
of the ASD puzzle that can be linked with our existing current knowl-
edge to grow a clearer picture of these disorders. The collaboration of 
multiple domain-experts is going to be required to effectively analyse the 
growing genetic and epidemiological data being collected. The intention 
is to grow new ideas, collaborations, and possibilities for future research 
during this field, between current autism spectrum researchers and other 
scientists. Additionally to improving the understanding of the etiology 
of ASD, methodologies developed for the ASD field have the potential 
for expanding and improving the study of other common, complex dis-
orders.

Acknowledgments
We thank all the patients who participated in the trial, the referring phy-
sicians and the local investigators who contributed to the trial, and the 
technicians who did the labelling and the scans.

Funding 
The study was funded intramurally. 

Conflict of Interests
All authors declare no competing interests.

Author Contributions
All authors planned the study. MH screened control patients and per-
formed mixed meal testing. KA and PW did PET/CT readings. MH, KA, 
and PW did the analysis and wrote the first draft of the manuscript. All 
authors critically proved data, edited and approved the manuscript.

Data Availability
All data is available from the corresponding author on request. 

Ethics Approval
The study was approved by the local ethics committee (Ethikkommission 
Nordwest-und Zentralschweiz, Basel, Switzerland, and EKBB 163/12).

Consent to Participate
Informed consent was obtained from all individual participants included 
in the study.

Consent to Publish
All authors approved the manuscript for submission.

References
1.	 Lonnie Zwaigenbaum , Susan Bryson, Tracey Rogers, Wendy Rob-

erts, Jessica Brian et al. (2005) Behavioural manifestations of autism 
in the first year of life. Int J Dev Neurosci. 23(2-3):143-52.   

2.	 Barbara Manzi, Anna Livia Loizzo, Grazia Giana, Paolo Curatolo 
(2008) Autism and Metabolic diseases . J Child Neurol. 23(3):307-
14.   

3.	 Kuehn BM (2007) CDC: autism spectrum disorders common. 
JAMA. 297(9):940.   

4.	 Marshalyn Yeargin-Allsopp, Catherine Rice, Tanya Karapurkar, 
Nancy Doernberg, Coleen Boyle, et al. (2003) Prevalence of autism 
in a US metropolitan area. JAMA. 289(1):49-55.    

5.	 Asa Ellefsen, Hanna Kampmann, Eva Billstedt, I Carina Gillberg, 
Christopher Gillberg (2007) Autism in the Faroe Islands: an epide-
miological study. J Autism Dev Disor. 37(3):437-44.   

6.	 Manuel Casanova F, Daniel Buxhoeveden P, Andrew Switala E, 
Emil Roy (2002) Minicolumnar pathology in autism. Neurology. 
58(3):428-32.   

7.	 Bailey A, Luthert P, Dean A, Harding B, Janota I et al. (1998) A 
clinicopathological study of autism. Brain. 121 ( Pt 5):889-905.   

8.	 Rodier PM, Ingram JL, Tisdale B, Nelson S, Romano J (1996) Em-
bryological origin for autism: developmental anomalies of the cra-
nial nerve motor nuclei. J Comp Neurol. 370(2):247-61.   

9.	 Le Couteur A, Bailey A, Goode S, Pickles A, Robertson S et al. 
(1996) A broader phenotype of autism: the clinical spectrum in 
twins. J Child Psychol Psychiatry. 37(7):785-801.   

10.	 Paolo Curatolo, Maria Cristina Porfirio, Barbara Manzi, Stefano 
Seri (2004) Autism in tuberous sclerosis. Eur J Paediatr Neurol. 
8(6):327-32.   

11.	 Tally Lerman-Sagie, Esther Leshinsky-Silver, Nathan Watemberg, 
Dorit Lev (2004) Should autistic children be evaluated for mito-
chondrial disorders? J Child Neurol. 19(5):379-81.   

12.	 Gillberg C (1992) Subgroups in autism: are there behavioural phe-
notypes typical of underlying medical conditions? J Intellect Disabil 
Res. 36(Pt 3):201-14.   

13.	 Silver AA (1986) Children with autistic behavior in a self-contained 
unit in the public schools. J Dev Behav Pediatr. 7(2):84-92.   

14.	 Kotsopoulos S, Kutty KM (1979) Histidinemia and infantile autism. 
J Autism Dev Disord. 9(1):55-60.   

15.	 Andrea Gropman (2003) Vigabatrin and newer interventions in 
succinic semialdehyde dehydrogenase deficiency. Ann Neurol. 54 
Suppl 6:S66-72.   


