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Abstract 
Autism spectrum disorder (ASD) is a neurological and developmental disorder that may appear early during 
childhood and lasts throughout a person’s life with different symptom severity. Not just that, ASD have also 
been associated with other neurological diseases such as intellectual disability (ID) and epilepsy. Genetic or 
environmental factors may play a role in the development of ASD. Research has shown that changes in 
specific genes may increase the chance of a child developing ASD. Specific environmental influences may 
also increase the risk of developing ASD. Most people often misinterpret ASD behaviors.  Families of 
patients with ASD often overlook ASD as a redundant disease that does not need proper medical attention. 
This situation might result from family’s ego state, lacking knowledge of ASD and the cost required for 
diagnosing and treating ASD patients. Lacking knowledge among people with ASD patient indicates that 
there is not much information about ASD. Thus, this review aims to disseminate knowledge and provide 
updates on ASD. This review will also highlight the challenges in screening techniques used to detect autism. 
This review will also discuss the possible risks of developing autism and recent advances in ASD related 
research. 
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Introduction 

Autism spectrum disorder (ASD) is a neurological 
disorder with symptoms that can range from mild to 
severe (33) and the Diagnostic and Statistical Manual of 
Mental disorders - 5th edition (DSM-5) is the latest 
criteria for used ASD diagnostics. Asperger's syndrome, 
Rett syndrome, childhood disintegrative disorder, 
Kanner's syndrome and pervasive developmental 
disorder are the five major types of ASD (22). A person 
with ASD also have been found to be associated with 
other illnesses, such as schizophrenia, dementia, or 
Parkinson's disease (21, 26, 50). ASD lasts throughout a 
person's life and may begin early in childhood. ASD is 
also considered a common environmental and genetic 
disorder. (33, 34). Environmental factors such as 
pesticides, pollution, diabetes, immune system disorder, 
late conception and prematurity have been found to be 
associated with ASD. Discoveries of the de novo 
mutations in genes of subjects with ASD that were 
unknown before has led to advances in epigenetics, 
polygenic risk, and how genes interact with their 
environments (34).  

According to the fifth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5), a person 
diagnosed with autism must meet five standard criteria 
specifically ruled out for ASD diagnosis. The five criteria 
include a) problems with interaction and communication 
with others. b) limited and repetitive interests 
and behaviour, c) signs that appear early but may not be 
fully visible until later in life or hidden by pick-up 
techniques later in life. d) symptoms that significantly 
affect current functioning, and e) Intellectual disability. 
Autism often causes communication and social 
difficulties. It can also cause agitation when their daily 
routine changes, engage in repetitive activities and react 
oddly to certain situations. In developed countries, ASD 
prevalence is as minimum as 1.5%, with recent surges, 
especially among others without intellectual handicaps 
(3, 12). Males are more frequently diagnosed with 
autism in comparison to females, with research ratios of 
2:1 to 5:1 and prognosis of 4:1 (8, 33). Many autistic 
people have above-average to average intelligence, with 
30% having an intellectual impairment (ID) (8). Several 
studies have also found that 9 % of adults with ASD and 
from this 60 and 70 % having at least one common 
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mental disorder. For instance, attention 
deficit hyperactivity disorder (ADHD) or other mood 
disorders (30). 
 
Current Trend in ASD Research  
Differences in Gender  

Researchers, for some reason, have a long history of 
ignoring female representatives in any study, including 
autism. However, this prejudice is shifting, as indicated 
by many studies examining gender variations in autism. 
Autistic females seem to have more genetic 
abnormalities than autistic male. Researchers are 
working to identify the reasons for these discrepancies. 
For instance, in 2021, Zhang et al. found evidence 
supporting the 'female protective effect' in 
brain activity. This fact still baffles a lot of scientists to 
this day. The X chromosome has a disproportionate 
influence on brain development, which may contribute 
to creating gender differences in ASD patients early on. 
Even the resting-state brain activity patterns differ 
between autistic male and female (4). 

 
Genome mutation  

Researchers have mostly looked at genes, which make 
up only 2% of the genome, in their search for mutations 
linked to autism. This year, autism researchers made 
significant strides in investigating huge DNA regions that 
do not code for proteins. A sequencing investigation has 
identified that the first three random mutations within 
non-coding areas might be associated with the disorder. 
The analysis demonstrates that non-coding mutations 
have a role in the 'second strike' theory of autism 
genetics, magnifying the effect of the transformation in 
the chromosomal region linked to autism at the 16p11.2 
locus and the 22q11.2 locus. A novel atlas of gene 
expression in the fetal brain for mid-gestation indicates 
that non-coding mutations may also affect when and 
where autism-related genes are most active throughout 
brain development. A postmortem of brain tissue 
showed that mutations in enhancers, non-
coding regions that boost gene expression, happen 
much more often in people with autism than in those 
who didn't have it (9).  

 
New advances in screening  

Researchers implemented several new strategies to 
improve autism screening (42). Especially the quest to 
test newborns for uncommon genetic disorders related 
to autism (13). When combined, developmental 
screening and surveillance are two methods that can be 
used within the context of the patient and family medical 
home to assist in the earlier detection of children who 
may have developmental issues. All children should be 
given standardized developmental screening tests at 
nine months, 18 months, and 30 months. Additional 
testing may be suggested if the test administration 
reveals concerns about a child's development. With the 

guidance of a pediatric health care professional, 
screening could be done by other clinic workers. The 
screening for ASD must be done at 18 months 
and Twenty-four months with the specified ASD 
screening test, such as general developmental 
screening, until precise and reliable measures can be 
used for confirmation for different ages. (30).  
 
Risk of developing ASD  
ASD genetic make-up  

Neurodevelopmental abnormalities have been 
connected with exposure to ubiquitous environmental 
pollutants, such as endocrine disruptor. As risk factors or 
causes of autism, functional effects on particular 
biological areas, like synaptic function and 
epigenetic regulation, have been identified. The results 
of experiments show convergences and complicated 
interplay between gene mutation and toxic exposures in 
the controlled circuits altered through multiple 
environmental variables and genetic alterations. Besides 
a poorly defined load of low-risk variations, 
cumbersome, predominantly single 
nucleotide polymorphisms (SNPs) (27). Numerous 
extremely penetrant uncommon variants frequently 
copy number variants (CNVs), whose multi-functionality 
is impacted mainly by the genetic background variety. 
Common SNPs dispersed throughout the genome are 
predicted to be responsible for ASD at a minimum of 20% 
susceptibility and to act synergistically or additively with 
other factors (1, 17, 29). The genetic variation pattern 
that causes ASD shows the peculiar effect, 
highly penetrant gene mutation or CNVs that are 
inherited or, more often, happen on their own in 
the germinal cells. Because these mutations are bad for 
reproduction, they are rare in the general public (20).  
 
Environmental factors  

Several environmental factors affect the start of ASD and 
how it develops. These include stress level, hormonal 
balance, maternal nutrition, exposure to 
environmental chemicals, and substance abuse such as 
pesticides, metals, air pollutants and plastic 
derivatives (23, 40). In 2017, Tran and Miyake found that 
the chances of prenatal developing ASD increase 
significantly with exposure to tobacco smoke. Through 
the neuroendocrine axis, a mother's stress level has also 
been linked to changes in the epigenetic programming 
that can stop neurons from developing properly 
(35). Furthermore, epidemiological studies have shown 
that introducing prenatal to selective serotonin re-
uptake inhibitors (SSRIs) and valproic acid upsurges the 
ASD incidence among children, and exposure to 
paracetamol might hinder language development (7, 
12). Also, heavy metal exposure, like arsenic, mercury 
and lead, are strongly linked to brain development 
problems and bad neurodevelopmental 
outcomes linked to ASD (19, 45). The endocrine-
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disrupting chemicals (EDCs) effects study on foetal 
central nervous system (CNS) is especially worrying 
because they can mess up the delicate hormonal balance 
and cause epigenetic responses that can have long-term 
adverse effects on neural progenitors (2, 46, 52).  
 
Recent Development in ASD  
Treatments and Interventions  

ASD treatment ranges from drug treatments to 
specialised behavioural therapies. In young children, 
high-intensity applied behaviour analysis (ABA) was 
related to neurodevelopmental and linguistic ability 
improvements compared to community controls (52). 
Early intensive behavioural intervention (EIBI) is one of 
the well established treatments for ASD children 
founded on behaviour analysis. It can give 
significant relief to core ASD symptoms, notably 
communication skills when implemented over a long 
time frame at an average of 20 to 40 hours per week 
(15). The National Institute for Health and Care 
Excellence (NICE) developed procedures for how to care 
for and help people with autism. Based on these 
procedures, it appears that social learning programmes 
for individuals or groups that incorporate behavioural 
therapy strategies into a social learning framework may 
be able to assist in the improvement of social interaction 
issues. Among these are peer feedback, reinforcement 
to teach the rules of how to act in social situations, 
imitation, and video models (41). ASD is difficult to treat 
psychopharmacologically because of the disorder's wide 
range of presentational characteristics and frequent co-
morbidities. Insured children with ASD reportedly 
receive psychopharmacological therapies in close to half 
of the cases, most frequently in the form of stimulants, 
antidepressants, anticonvulsants, antipsychotics, 
and alpha-2 agonists (36). Up to date, there are no 
medications that have been approved to treat the 
primary ASD signs, including repetitive activities or 
difficulties with social communication. Both aripiprazole 
and risperidone are licenced and approved by the Food 
and Drug Administration of the United States for treating 
irritability linked to ASD (18).  
 
Prevention that can be taken to minimise the ASD risk.  

Sharma and Mehan (2021) revealed that PI3K-
AKT/mTOR pathway needs to be upregulated because it 
is involved in the pathogenesis of autism. In mammalian 
receptors, the PI3K-AKT/mTOR pathway is essential for 
signalling or biochemical functions, 
including metabolism, cell survival, protein synthesis, 
differentiation, and development of cells. 
The upregulation of the PI3K-AKT/mTOR pathway has 
been linked to various abnormalities in the human brain, 
including autism (42). PI3K-AKT/mTOR signalling is 
linked to genetic changes and neurological apoptosis in 
various neuro complications. Blocking 
the PI3K/AKT/mTOR pathway can have neuroprotective 

effects on many neurological conditions such as ASD, 
fragile X syndrome, Huntington's disease, Down 
syndrome, depression, Parkinson's disease and epilepsy 
(16, 24, 25, 39, 47, 56). So far, what has been seen 
suggests that giving IGF-1 to an infant could reduce 
or prevent neurological problems, especially the 
development of ASD. More and more proof is that 
autism is caused by issues with the 
IGF1/IGFR/IRS1/PI3K/AKT/mTOR intracellular signalling 
pathway. This specific pathway affects the way IGF-1 is 
translated to help myogenesis. When the tyrosine kinase 
receptor sites on IGFR, which are at the boundary 
within both the intracellular and the extracellular 
environments, are turned on, it affects several signalling 
pathways, causing changes in how blood flows and how 
cells use energy. On the other hand, phosphorylated AKT 
is lower within the brain of an autistic person (5, 11, 37). 
This might occur if the surrounding cells had less IGF and 
the IRS1 protein in the PI3K/AKT chain was 
a polymorphic form (52). Autism also can be prevented 
during the pregnancy phase through folic acid 
treatment. This treatment has demonstrated a 
remarkable clinical development in the fundamental 
ASD. Pregnancy-related complications, abnormal foetal 
development and infertility are all significantly 
contributed to by autoimmune folate receptors as well 
as folate deficiency. About 70% of children diagnosed 
with ASD have autoimmune responses against folic acid 
receptor alpha (FRα). A substantial proportion of these 
children respond to oral folate with 
significant improvement in social interaction, language, 
and speech (43). A study revealed an early diagnosis and 
treatment with high-dose folate and a diet without 
animal milk might be effective if the mother's FR 
antibodies are harmful or if both parents' antibodies 
are negative (6). Lastly, an appropriate amount of 
vitamin D is crucial during pregnancy (49). Vitamin D 
influences brain function via growth, neurotrophic and 
neuroprotective actions, maturation, neuronal 
differentiation, and calcium signalling regulation (28). 
The current study showed that vitamin D in utero could 
harmfully affect foetal growth and raise the likelihood of 
developing ASD development (31, 38, 55).   
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