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ABSTRACT

Autism Spectrum Disorder (ASD) is a prevalent neurodevelopmental disorder in youngsters.
The age-based classification of ASD is inaccurate, as it often includes stereotypical behavior
and hindered social communication. The illness is thought to be caused by a complex
interplay of environmental, genetic, and epigenetic variables that lead to cerebral dysfunction.
As the global prevalence of ASD exceeds 1%, governments, schools, and healthcare
professionals are developing solutions to address this complex illness. Children with low
school performance, bad behaviors, speech difficulties, or developmental delays require
ongoing monitoring. Using a systematic technique makes it easy to evaluate a youngster with
probable ASD. Early intervention improves social communication, imitation, and cognitive
performance. This study examines the epidemiology, etiology, social-economic effects, and
existing techniques for diagnosing and managing ASD. This paper outlines future diagnostic
and therapeutic strategies for ASD.
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SD is a neurodevelopmental disease characterized by speech difficulty, social
Adifficulties, and repetitive or restricted behaviors [1]. Autism Spectrum Disorder

(ASD) begins in childhood and persists throughout adolescence and maturity. These
diseases typically manifest within the first five years of life. ASD persons often have
comorbidities such as depression, anxiety, ADHD, and epilepsy. Individuals with ASDs
exhibit a wide range of intellectual functioning, from severe handicap to higher levels [2].
ASD affects one in every 700-1000 persons, with one in every 1000 experiencing classic
autism symptoms. Globally, ASD affects 3-4 boys per girl. Autism spectrum disorder
encompasses five clinical groups: Asperger's syndrome, autistic disorder, pervasive
developmental disorder, Rett syndrome, and childhood disintegrative disease. These
conditions impact emotional, cognitive, and social skills. Autism's etiology and neurological
basis are unknown, however it is thought to be caused by genetic and environmental factors
[3, 4]. ASD affects approximately 5 million Americans, with a 1.7% prevalence among
children [5]. The symptoms of this condition are predominantly behavioral, with varying
severity and cognitive function. They include disruptions in social interaction and
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communication, a loss of interest in activities, and stereotyped behaviors. Symptoms
typically include sensory processing abnormalities, impaired adaptive function, self-injury,
or violence. Clinical diagnosis of central symptoms is typically based on DSM-5 parameters.
Early and precise diagnosis is crucial for providing children with optimal care and counsel,
leading to a better quality of life [6]. This review examines current ASD diagnostic and
management practices, as well as potential future directions.

Epidemiology

ASD affects around one out of every 160 children globally [2]. According to the Centers for
Disease Control and Prevention (CDC), around 1.68% of 8-year-old children in the US are
diagnosed with ASD [5, 7]. According to the World Health Organization (WHO), the global
prevalence of autism spectrum disorder (ASD) is 0.76 percent, accounting for around 16%
of the global child population [8]. The Autism and Developmental Disabilities Monitoring
Network (ADDM) indicates that the prevalence of ASD in the US more than quadrupled
from 2000-2002 to 2010-2012 [5]. While analyzing trends in the US may be premature, the
prevalence of ASD stabilized between 2014 and 2016, with no statistically significant rise
[7]. Although ASD affects all socioeconomic, racial, and cultural groups, it is not a universal
diagnosis. Caucasian children with ASD are more frequently diagnosed than Hispanic or
black youngsters [5]. Genetic diagnoses such as Rett syndrome, Down syndrome, tuberous
sclerosis, and fragile X have a higher incidence of comorbidities with ASD compared to the
general population. However, these genetic conditions only account for a small proportion of
ASD cases [4, 9, 10]. Research suggests that male children with sex chromosomal
aneuploidy have a higher risk of autism due to a certain social functioning profile [11-14].
Increased usage of chromosomal microarrays has been linked to an increased risk of ASD at
specific chromosome locations, including X, 2, 3, 7, 15, 16, 17, and 22 [15]. preterm and
parental age are additional risk factors for ASD [16]. Older parents are more likely to
experience complications during pregnancy, including preterm [17].

Causes

ASD is a neurological disease influenced by both genetic and environmental factors.
Although research on the etiology of ASD is ongoing, no clear trigger has been identified.
Epidemiological research does not support a causal link between ASD, rubella vaccination,
mumps, or measles. Previous studies found methodological difficulties in establishing a
causal relationship [20, 21]. There is no clear evidence that childhood vaccines increase the
risk of ASD. Evidence suggests that the use of aluminum adjuvants and thiomersal in
inactivated vaccines may not increase the incidence of ASDs [2]. Limited research on
neuropathological variables has identified variances in limbic system deficits, cerebellar
architecture and connections, and cortical alterations in the frontal and temporal lobes,
among other abnormalities (9, 20, 21). In a short study of young children's neocortical
architecture, most patients had a cortical laminar architecture with focal disruption,
indicating issues with neuronal differentiation and layer creation [22]. Children with ASD
exhibit brain enlargement, including increased extraaxial fluid and cortical size. Research on
biomarkers and their underlying causes is ongoing (23, 24). Siblings of ASD patients are
more likely to be diagnosed than the general population due to genetic factors [25-27].
Whole-exome sequencing and genome-wide association studies have improved our
understanding of ASD susceptibility genes. Understanding their functions can shed light on
potential biological mechanisms [28]. ASD potential genes include those involved with
neuronal excitability, brain development, and neurotransmitter function [29, 30]. ASD-
related genetic abnormalities typically affect activity-dependent neural alterations or specific
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synaptic proteins, including transcription factors [25, 31]. Research indicates that advanced
mother and paternal age increases the likelihood of having a kid with ASD [32]. Maternal
history of autoimmune illnesses, such as psoriasis, thyroid disease, or diabetes, has been
proposed, although research findings are varied [33, 34]. Recent research suggests that
immunological activation during pregnancy or maternal illness may pose a risk factor [35-
37]. Both longer and shorter inter-pregnancy periods have been linked to an increased
incidence of ASD [38]. Premature birth is associated with an increased risk of ASD and
other neurodevelopmental problems [38]. A previous epidemiological investigation found
that low birth weight, premature delivery, low Apgar scores, caesarian delivery, and uterine
bleeding were more consistently associated with autism [39]. A meta-analysis found that
several risk factors, including maternal and paternal age, race, antepartum hemorrhage,
threatened abortion, gestational diabetes, and gestational hypertension, were significantly
associated with the risk of ASD during the prenatal period. During the perinatal era, autism
risk variables included fetal distress, hypertension, breech presentation, no labor, induced
labor, spontaneous labor, parity >4, gestational age <36 weeks, and caesarian delivery.
Autism risk factors after birth include brain anomalies, male gender, maternal hemorrhage,
and low birth weight [40]. Research on the factors related with ASD risk is ongoing, but no
definitive conclusions have been reached [41].

Social and economic impacts

ASDs can significantly limit an individual's ability to participate in society and perform
ordinary activities. ASDs can lead to unfavorable social, educational, and employment
outcomes. Autism Spectrum Disorders (ASDs) can cause significant financial and emotional
strain on individuals and their families. Caring for children with severe ASD can be
challenging, especially when parental support and access to assistance is limited. Caregivers
play a crucial role in caring for children with autism spectrum disorders. Some individuals
with ASD can live independently, while others require extensive care and ongoing treatment

[2].

Diagnosis

Early intervention can effectively detect ASD in children as young as two years old. The
usual diagnosis age ranges from 3 to 6 years. Diagnosing these disorders at a young age is
believed to be a contributing factor to the delay. A number of variables contribute to this: a)
Language delays and social deficiencies may not be recognized until the child begins to
interact with peers in pre-school. b) Symptoms are complicated and age-dependent [42, 43].
The American Academy of Neurology (AAN) recommends a dual method for detecting and
diagnosing autism spectrum disorder (ASD) (Figure 1). To detect changes in children's
neurodevelopment that require strict monitoring or deviations from the norm, it's crucial for
specialists to remain vigilant from infancy. The second level of ASD diagnosis involves
identifying the child's clinical characteristics, followed by three assessment phases [44]. The
first part is identifying possible cases. The objective can be "to check the parents
observations" rather than "to identify the manifestations regarding the social interaction and
the child's communica- tion and behaviour” [44]. Second phase, worldwide evaluation:
Examining a child's behavior and neurological symptoms can validate the results of referring
physicians or parents' concerns [44]. The third phase, specific diagnosis, outlines the precise
ASD diagnosis and its type. To link the data with the DSM-5 diagnostic manual criteria, the
information of specialists and parents who have seen the patient is compared, and necessary
tests are performed [44]. The DSM-5 is considered the gold standard for diagnosing ASD
and closely aligns with implanted cardioverter-defibrillators (ICDs). The DSM-5 defines
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ASD based on repetitive behaviors, restricted social communication, and impairments, with
severity grades ranging from 1 to 3. This is similar to how Kanner children were first
identified. Children with milder symptoms and "requires support™ fall under group 1.
Category 3 refers to children with severe symptoms who require extensive support. Clinical
data often accompany diagnoses, including language impairments, intellectual impairments,
environmental variables, hereditary problems, and medical conditions. The ICD and DSM
have expanded their diagnostic criteria, with the DSM-5 combining PDD-NOS and
Asperger's into a single ASD diagnosis [45]. Autism lacks biological markers, hence the
diagnosis is solely dependent on behavioral symptoms as defined by the DSM-5. According
to the DSM-5 manual, ASD disorders are characterized by chronic social impairment,
reciprocal communication (criterion A), repetitive activities, interests, or restricting
behavioral patterns (criterion B). Criteria C and D indicate that these problems have been
limiting daily function since early childhood. The disorder's symptoms vary according on
chronological age, degree of autism, and developmental level. The level of noticeable
functional deterioration varies based on the individual's characteristics and surroundings [46,
47].

Diagnosis role in research

The broad diagnostic criteria for ASD resulted in a diverse range of participants in the study.
Lynn Waterhouse's book Rethinking Autism [49] suggests that the DSM-5 ASD diagnosis
should be abandoned for further investigation. Some studies advocate expanding the DSM-5
to include additional ASD subgroups [50]. SPARK, a significant ASD research effort by the
Simons Foundation [51], uses questionnaires to exclude people with epilepsy or genetic
diseases, without reclassifying them. Future of Diagnostics ASD is typically diagnosed by
submicroscopic copy number variations (CNV) detection and microarray for large cases,
followed by whole-genome sequencing (WGS) or whole-exome sequencing (WES).
Genomic techniques, including as epigenomics and transcriptomics, were employed to study
the genetic mechanisms of ASD and guide clinical treatment. Cell-free DNA (cf-DNA)
testing is gaining importance in diagnostics. This test is also known as the Non-Invasive
Prenatal Test (NIPT). Fetal cfDNA in maternal plasma can be examined for genetic diseases
or related conditions using single nucleotide polymorphisms or next-generation sequencing
techniques. Using clinical genomics or genetic testing as an in-vitro screening tool can help
identify individuals at risk of autism. Advances in ASD clinical care rely on collaborative,
multidisciplinary research. Efforts are underway to define functional subgroups of genetic-
ontological methods for potential clinical intervention. This includes studying gene
disruption-related symptoms that share molecular characteristics, such as CHD8 protein-
regulated genes [52, 53]. Identifying gene abnormalities that cause observable neurological
effects, like as electrophysiological (EEG) signals, can lead to functional biomarkers of ASD
for therapeutic trials [60]. Developing therapeutics for genetic subtypes, such as SCN2A,
requires more understanding of the reversibility and timing of genetic expression in
neurodevelopmental disabilities. Continued thorough phenotyping is crucial for the success
of the therapeutic trial on genetic ASD subtypes [52].

Management of ASD

The goals of ASD management include treating co-morbid conditions, reducing maladaptive
behavior, promoting learning and problem-solving, addressing educational placement,
communication and social skills, building cognitive skills, and providing coping assistance
to families (Figure 2). Prepare a multidisciplinary team with tailored management. 1)
Consult a clinician (psychiatrist, general practitioner, or competent pediatrician) for a
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comprehensive assessment and pharmacological treatment. 2) Consult a clinical
psychologist or developmental pediatrician for assessment of: i) Core symptoms include the
Indian Scale for Assessment of Autism and the INCLEN: ASD Consensus Clinical Criteria
[54, 55]. Both rating measures are not widely used among children [56]. Internationally
recommended techniques include the Autism Diagnosis Observation Schedule General
(ADOS-G) and the Autism Diagnosis Interview-Revised (ADI-R). In India, specialized
training is underutilized due to limited suppliers and high costs. The CA-RS is commonly
used to determine the severity of autism. Two Indian diagnostic technologies are now being
evaluated. To effectively assess cognitive capacity, use tools that evaluate nonverbal and
verbal competencies independently, such as Leiter's and Mullen's scales. iii) Adaptive
function: The Vineland Adaptive Behavior Scale (second edition) assesses the quality and
frequency of abilities observed throughout everyday activities (ADL). Regardless of quality,
it outperforms growth metrics that solely assess skill. 3) Speech-language pathologists do
language assessments to help with eating challenges and provide other communication
options or speech therapy. 4) Consult a pediatric neurologist or geneticist if necessary. 5)
Occupational Therapist: Provides ADL-based skill training and Sensory Integration (SI)
therapy for individuals with sensory difficulties. SI improves children's responses to
movement, sight, sound, and touch through controlled sensory inputs during play. 6)
Behavior analyst for behavior change treatments. 7) Special educators create an
Individualized  Education  Strategy and determine placement in  education
(integrated/inclusive, normal school, or special). 8) Adolescent and pediatric psychiatrist. 9)
Psychiatric social workers provide family support. Unfortunately, there are few
multidisciplinary centers that provide all of these services. There are insufficient skilled and
trained staff to provide high-quality interventions. Professionals with experience and
certifications working with ASD children are essential. Experts may have to multitask [48].

Psychological and behavioural management

After diagnosing ASD, a team-based approach is used to address deficiencies [4]. Regular
treatments include play therapy, speech, behavioral, and occupational training. There are no
pharmacological treatments for ASD, however medicine can help manage comorbidities
including ADHD and seizures. Some schools provide support services for children with
intellectual disabilities and learning problems [57]. Families and caregivers may struggle to
connect with individuals with ASD due to communication problems. As part of their care,
they are often urged to prioritize mutual pleasure and teamwork. In addition to standard
therapy, families and individuals with ASD may seek community support. This may include
online support groups or webpages. Autism Speaks [58] is a popular website where people
may interact, gain moral support, and access the newest research. The prognosis for
individuals with ASD varies depending on their diagnosis. Aspergers individuals with an
ordinary to high intelligence quotient (1Q) can succeed in mainstream education, the
workplace, and social interactions with the right support. High-achieving individuals,
including those previously diagnosed with Asperger's, often embrace and profit on their
unique neurodevelopment [59, 60]. Obsessive focus on items can hinder social connection,
creativity, and adaptability. These qualities can be especially beneficial in fields that require
limited focus, precision, and tight adherence to routines. Serious diagnoses have a less
favorable prognosis. Severe instances may never develop communication skills, leading to
isolation from classmates and family. ASD treatment seeks to enhance patients' and others'
quality of life. Families and caregivers of individuals with ASD may struggle with
communication and should engage in activities that promote bonding (61, 62). Improved
prognoses include early psychotherapy intervention and the development of communicative
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language before the age of six for children who score high on intensive nonverbal 1Q tests
and have minimal mental impairment. Collaboration among professionals, including
educators, occupational therapists, speech therapists, psychologists, neuroscientists,
psychiatrists, and neurologists, is vital for fostering understanding and addressing patients
appropriately [63-65].

Future direction

Gene therapy shows potential as an effective treatment for autism spectrum disorder. The
first preclinical investigations on monogenic ASD have been published, involving gene
silencing and replacement. This work can be applied to polygenic ASD to better understand
its genesis [66]. Genetically modified mice with monogenic disorders and disease-causing
copy number variants, such as Rett syndrome (RTT) [67], Tumorous Sclerosis Complex
(TSC) [68], and Phelan-McDermid syndrome (PMDS) [69], support the hypothesis that
ASD has a common pathophysiology involving changes in cellular properties that lead to
abnormal neural network activity and behavioral deficits [31]. Genome editing holds
promise as a revolutionary medicine. CRISPR-gene editing strategies can improve
neurodevelopment and mimic normal physiology in ASD models. Recent research utilized
CRISPR-Gold, a new nanoparticle delivery technique, to target striatal mGIuR5 levels in
Fragile X syndrome (FXS) animals. The study demonstrated that reducing mGIuR5 levels
effectively restored repetitive behaviors in FXS mice [70].

CONCLUSION

Finally, ASD is very common in children. Screening for ASD in all young children should
be implemented uniformly. This paper analyzed available tools for diagnosing and managing
ASD. The study offers recommendations for future ASD diagnosis and management,
assisting doctors in determining the most effective teraputic practices.
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