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Abstract 

Autism spectrum disorder (ASD) usually presents in early developmental period, in children less than five years usually 
with poor social relations, verbal and nonverbal communications and stereotypic and repetitive behavior. The prevalence 
of ASD is increasing rapidly; especially in urban community of developed as well as developing nations. Combined 
interaction of genetic and environmental factors has been proposed as the possible neuropathogenetic mechanism 
underlying ASD. Children with ASD have specific abnormalities in functional connectivity of brain and altered fecal 
microbiota. Children with Fragile X syndrome, Rett syndrome and Tuberous sclerosis often have autistic 
features.Interviewing the caregiver and observation of the child is the only definitive way to confirm the diagnosis of 
ASD. Recently DSM V criteria have combined under a single umbrella all the autistic disorders including Asperger 
syndrome and pervasive developmental disorder-not otherwise satisfied. Apart from DSM V criteria, Autism Diagnostic 
Observation Schedule (ADOS) and Childhood Autism Rating Scale (CARS) are also useful in diagnosis and evaluation 
of children with ASD. Autistic children are more likely to have hyperactivity, inattention, sleep abnormalities and 
epilepsy, as compared to general population. Applied behavioral analysis, sensory integration therapy and structured 
teaching are used in the management of autism spectrum disorder, along with atypical antipsychotics like Risperidone 
and Aripiprazole. Various complementary and alternative treatments like music therapy, oral probiotics and gluten free, 
casein free diet are currently under evaluation in various clinical studies. 
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What is Autism? 

Autism spectrum disorder (ASD) is a complex 
neurodevelopmental condition with lifelong impacts, 
currently emerging as a global pandemic, surrounded by 
plenty of myths and mysteries [1]. It is characterized by 
persistent deficiencies in social communication and 
interaction across settings, restricted and repetitive 
behaviors, interests, or activities, along with onset in 
early development period and symptoms limiting and 
impairing daily functioning [2].  
 
Health care burden of Autism 

In India, estimated prevalence of autism is 1.12 (0.74-
1.68) per 100 children [INCLEN study]. Incidence of 
Autism spectrum disorder in males is 1:42 whereas in 
females it is about 1:189 [3]. This makes that every 1 
in  68  children  are  diagnosed  with   autism spectrum  
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disorder, leading to a considerable health care and 
economic burden on society. Thus approximately four 
males are affected with ASD for every female, though 
the sex ratio appears to decrease with increasing 
severity [4].  
 
Gender disparity and familial predisposition 

Although this pronounced sex disparity is found in all 
populations studied and has been historically consistent, 
differences in symptom presentation in females and 
potential attendant diagnostic biases, even though 
unlikely to fully explain observed differences, are 
worthy of additional investigation [5].  
 
Risk in siblings is around 7% if the affected child is a 
girl and 4% if the affected child is a boy. If a second 
child has Autism, risk increases to 25–35%. Almost 2-
3% of families have more than one affected                   
children [6].  
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Advanced paternal age, higher socioeconomic status of 
parents and nuclear family have been proposed as 
plausible risk factors for autism, but definitive evidence 
regarding risk factors is lacking and large population 
studies can only reveal these hidden risk factors [7]. 
 
Clinical features of autism 

Onset of ASD symptoms typically occurs by age 3, 
although symptoms may not fully manifest until school 
age or later, and some research suggests symptoms can 
emerge between 6 and 18 months of age [8]. More 
severely affected children are more likely to be 
identified and reliably diagnosed at younger ages than 
milder cases. Early markers of autism are no babbling 
by 12 months, not waving bye-bye by 12 months, no 
single words by 16 months, no two-word spontaneous 
(not just echolalic) phrases by 24 months and loss of 
any language or social skills at any age [9].  
 
Co-morbidities of Autism 

Common co-morbidities associated with Obsessive 
compulsive behavior, intellectual disability, epilepsy, 
vision & hearing problems, behavioral disorders, 
feeding disturbances, sleep disturbances, abnormalities 
of mood, sensory deviance and hyperactivity. 40 to 80% 
of children with autism spectrum disorder have sleep 
problems like difficulty going off to sleep, frequent 
awakenings and decrease in total sleep time [10]. These 
co-morbidities can be often treated to modify the 
natural course of autism and symptomatic relief to the 
children 
 
Melatonin can be used to reduce sleep onset latency in 
children with sleep disturbance, along with sleep 
hygiene [11]. Hyperactivity and disruptive behavior are 
often controlled with careful titration of atypical 
antipsychotics like Risperidone and Aripiprazole [12]. 
Epilepsy or even epileptiform discharges in EEG 
without clinical eizure warrant antiepileptic drugs. 
 
Neuropathogenesis of Autism 

Autism is broadly considered to be a multi-factorial 
disorder resulting from genetic and non-genetic risk 
factors and their interaction. Genetic studies of ASD 
have identified mutations and copy number variants, as 
well as specific genetic locus that interfere with typical 
neurodevelopment in utero through childhood. These 
complexes of genes have been involved in 
synaptogenesis and axon motility [13]. Genetic studies 
have also identified also the importance of single 
nucleotide polymorphisms, epigenetics i.e. gene-
environment interactions [14]. Epidemiologic 
investigations focused on nongenetic factors have 

established advanced parental age and preterm birth as 
ASD risk factors, indicated that prenatal exposure to air 
pollution might be a potential risk factors, and 
suggested the need for further exploration of certain 
prenatal nutrients, metabolic conditions, and exposure 
to endocrine-disrupting chemicals [15]. 
 
Functional MRI and other neuroimaging 
abnormalities 

Recent developments in neuroimaging studies have 
provided many important insights into the pathological 
changes that occur in the brain of patients with ASD in 
vivo [16]. Especially, the role of amygdala, a major 
component of the limbic system and the affective loop 
of the cortico-striatothalamo-cortical circuit, in 
cognition and ASD has been proved in numerous 
neuropathological and neuroimaging studies [17].  
 
Besides the amygdala, the nucleus accumbens is also 
considered as the key structure which is related with the 
social reward response in ASD. Different proposed 
mechanisms include abnormal connectivity amongst the 
brain cells called neurons, defect in brain formation in a 
fetus at the microscopic level, neurotransmitter 
imbalance and abnormal mirror neurons.  
 
Specific genetic syndromes associated with ASD 

Up to 10% of cases can be linked to a known genetic 
cause via monogenic syndromes (such as fragile X 
syndrome, Tuberous sclerosis, and Rett syndrome) [18]. 
Apart from these, children with cerebral creatine 
deficiency, deletion on 15q chromosome, velocardio-
facial syndrome, William Beuren syndrome, PTEN 
mutation and Neurofibromatosis type 1 often have 
autistic features. Children with various epileptic 
encephalopathies and intractable epilepsy, such as 
Dravet syndrome and Lennox Gastut syndrome may 
develop autistic features, along with cognitive 
impairment [18]. 
 
How to diagnose autism? 

A clinical diagnosis of ASD relies on expert judgment 
to detect significant impairment in the core behavioral 
domains. No biochemical or radiological investigations 
can establish the diagnosis of ASD. In 2013, the fifth 
revision of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) changed ASD diagnostic 
criteria, eliminating diagnostic subtypes (which had 
included autistic disorder, Asperger's syndrome, and 
Pervasive Developmental Disabilities–Not Otherwise 
Specified) and creating a single category formally 
designated as ASD. Rett syndrome is now excluded 
from the DSM-5 criteria of ASD [19].  
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Different tools used for diagnosing and evaluating 
severity of ASD 

Standardized research assessment tools, most notably 
the Childhood Autism Rating Scale (CARS), Autism 
Diagnostic Observation Schedule (ADOS), Autism 
Diagnostic Interview-Revised (ADI-R), Autism 
Treatment Evaluation Checklist (ATEC) and Autism 
Behavior Checklist (ABC) are used to further elaborate 
the symptomatology and severity of autistic features of 
the child. In western world, ADOS and ADI-R are 
considered gold standard for children with autism. 
However, in developing countries DSMV criteria for 
ASD, along with INDT tool can be used to diagnose 
ASD with excellent sensitivity and specificity [20]. 
 
DSM V criteria for Autism spectrum Disorder 

It was first proposed in 2013 [21]. In these criteria, 
diagnosis of ASD is based on 2 areas: deficits in social 
communication and fixated interests and repetitive 
behavior. Restriction of onset age was also loosened 
from 3years to “early developmental period”. New 
severity ranking was also introduced based on level of 
support and social impairment of the children. The 
DSM-5 combined previously distinct social and 
communication deficit criteria into one domain and 
incorporated a severity rating. It has also added a new 
diagnosis, social communication disorder (SCD), 
outside of ASD [21].  
 
INDT (INCLEN diagnostic tool for Autism) tool and 
ISAA (Indian Scale for Severity of Autism) 

INDT tool and ISAA have been used in India for 
diagnosing and calculating severity of autism for 
disability certification in our country. An AIIMS 
modified Diagnostic tool for ASD has been developed 
and validated, with good psychometric properties 
recently and also a freely downloadable mobile app has 
been developed based on this tool to help physicians in 
the diagnosis of autism [22]. Investigations like MRI 
brain, EEG, karyotyping, MLPA/CMA and whole 
exome sequencing are catered to children as required, to 
find out the underlying etiology and autism mimics, but 
an all inclusive shotgun approach should be avoided 
[23]. Holistic management of autism requires help from 
multiple specialties like Pediatric Neurologist, Clinical 
Psychologist, Geneticist, Special educator, occupational 
and speech therapist, along with empowering the 
caregivers, which is equally important [23].  

Childhood autism Rating Scale 

The Childhood Autism Rating Scale (CARS) is a 
behavior rating scal intended to help diagnose autism. 

CARS was developed by Eric Schopler, Robert J. 
Reichier, and Barbara Rochen Renner. The scale was 
designed to help differentiate children with autism from 
those with other developmental delays, such as 
intellectual disability [24]. 
 
Although there is no gold standard among rating scales 
in detecting autism, CARS is frequently used as part of 
the diagnostic process. The CARS is a diagnostic 
assessment method that rates individuals on a scale 
ranging from normal to severe, and yields a composite 
score ranging from non-autistic to mildly autistic, 
moderately autistic, or severely autistic. The scale is 
used to observe and subjectively rate fifteen items [24]. 
 
Autism Behavior Checklist 

The Autism Behavior Checklist (ABC) is a checklist of 
non-adaptive behaviors; capable of providing how an 
individual “Looks” in comparison to others. This 
checklist reflects an individual’s challenges to respond 
appropriately to daily life situation. Parents and the 
educational team at school complete the check lists. 
Differences in behaviors were noted in the following 
areas: Sensory Behaviors, Relating Behaviors, Body 
and Object Use Behaviors and Language Behaviors 
[25]. 
 
Autism mimics 

Certain conditions like Electrical Status Epilepticus in 
Sleep (ESES), Landau Kleffner Syndrome (LKS), 
certain autoimmune and paraneoplastic causes can 
mimic autism spectrum disorder [26]. Both LKS and 
CSWS (continuous spike and wave during slow wave 
sleep) can have ESES when EEG is done in these 
children. So whenever the hyperactivity or aggression is 
inappropriately high as compared to the severity of core 
symptoms, a sleep and awake EEG should be done [26]. 
 
Electrical Status Epilepticus in Slow wave Sleep 
(ESES) 

Activation or potentiation of epileptiform discharges in 
sleep with near continuous, bilateral, or occasionally 
lateralized slow spikes and waves is called ESES [27]. 
Occurrence “during a significant proportion” of the 
non-REM sleep with a threshold ranging from 25% to 
85% was previously a requirement, currently which is 
removed by International League against Epilepsy 
(ILAE) [27]. 

Holistic management of children with autism 

Although educational and behavioral interventions have 
been the mainstay of the management of ASD, 
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pharmacological treatments like Risperidone, 
Aripiprazole, Olanzapine, Melatonin, Clonidine, 
Methylphenidate, SSRI and Benzodiazepines have also 
shown some benefit in selected subjects with ASD, for 
treating the co-morbidities like hyperactivity, disruptive 
behavior, self-injurious behavior and sleep disturbances 
and also core features like stereotypies to some extent 
[28].  
 
Modified applied Behavior Analysis, Individualized 
Structured Teaching Programme, sensory Integration 
Therapy and Parental Counseling and Training are 
evidence based interventions for autistic children, which 
are currently recommended [28]. 
 
Applied behavior analysis (ABA)  

ABA is the process of applying interventions derived 
from experimental psychology research to 
systematically change behavior. These are based onthe 
principles of learning. This is the most recommended 
behavioral intervention for children with ASD. ABA 
can be used for all age groups and autism severity 
levels. Visual cues are better than verbal instruction for 
the children with autism. Several clinical studies from 
different parts of the world have proved the efficacy of 
ABA in children with autism [29].  
 
Special consideration for adolescents 

For preadolescents and adolescents, sexual and 
menstrual issues need to be entertained, along with 
proper inclusive education, vocational training and skill 
development [30].  
 
Key points in training a child with Autism are to use 
visuals, avoid long strings of verbal instruction, to 
encourage development of child’s special talents, to use 
child’s fixations to motivate school work, to use 
concrete, visual methods to teach number concepts, to 
protect child from sounds that hurt his/her ears, to place 
child near a window and avoid using fluorescent lights, 
to interact with the child while he/she is swinging or 
rolled in a mat, to teach with tactile learning materials 
(e.g., sandpaper alphabet), to use printed words and 
pictures on a flash card [31].  
 
Complementary and Alternate Modalities (CAM) 
for treatment of Autism 

Various alternate and complementary therapies in 
Autism, which are still in investigational stage with 
ongoing research are Gluten Free Casein Free diet, 
vitamin B 12, folic acid, pyridoxine and other 
megavitamin doses, Omega 3 fatty acids, probiotics, 
Iron, chelation to treat heavy metal toxicity confirmed, 

ascorbic acid, acupuncture/massage/ exercise/ music 
therapy, hyperbaric oxygen and stem cell therapy [32]. 
Inappropriate widespread use of these therapies in all 
children with autism, without any definite medical 
indication may lead to more harm than benefit.  
 
The key architecture of ASD development which could 
be a target for treatment is still an uncharted territory. 
Further research work is needed to broaden the horizons 
on the understanding of ASD [33]. Probiotics, music 
therapy and Gluten Free Casein Free diet have been 
found to be efficacious in few small RCTs from 
different parts of the world to be efficacious in children 
with autism [34].  
 
Screening tools for autism in young children 

Screening tools like M-CHAT (modified Check List for 
autism) is utilized to determine whether children of age 
18-36 months are at risk of autism [35]. Early diagnosis 
and immediate institution of behavioral intervention 
often provides favorable outcome. Even the mothers of 
autistic children remember that during infancy these 
autistic children remained aloof, did not cuddle, had 
poor eye contact and did not show much interest in 
caregivers. 

Conclusion 

General physicians and pediatricians as well as child 
psychologists should be aware of the features of autism 
and also early markers of autism in young children for 
timely diagnosis. The caregivers should be guided 
properly after diagnosis with institution of applied 
behavior analysis, sensory integration therapy and 
structured teaching to optimize the clinical outcome in 
these children. Complementary and alternative 
treatments for autism should be used judiciously from 
case to case basis. Autism mimics and genetic causes 
should be ruled out in selected cases whenever clinical 
suspicion points towards some atypical features. 
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