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Careful attention is required for
early detection and to rule out
other conditions

utism spectrum disorder (ASD) is a complex, heterog-

enous neurodevelopmental disorder with genetic and

environmental underpinnings, and an onset early in
life." It affects social communication, cognition, and sensory-
motor domains, and manifests as deficits in social reciprocity,
repetitive behavior, restricted range of interests, and sensory
sensitivities.*'*!* In recent years, the prevalence of ASD has
been increasing.3*'° A large percentage of individuals with
ASD experience significant social deficits in adulthood,"
which often leads to isolation, depressive symptoms, and poor
occupational and relationship functioning.”>* Interventions in
early childhood can result in significant and lasting changes in
outcome and in functioning of individuals with ASD.

This article provides an update on various aspects of ASD
diagnosis, with the goal of equipping clinicians with knowl-
edge to help make an accurate ASD diagnosis at an early
stage. Part 1 focuses on early detection and diagnosis, while
Part 2 will describe treatment strategies.

Benefits of early detection

Substantial research has established that early intervention
confers substantial benefits for outcomes among children
with ASD.>336913141622 Harlier age of intervention correlates
with greater developmental gain and symptom reduction.”*
The atypical neural development responsible for ASD likely
occurs much earlier than the behavioral manifestations of this
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disorder, which implies that there is a cru-
cial period to intervene before behavioral
features emerge.! This necessitates early
recognition of ASD,*"” and the need for fur-
ther research to find novel ways to detect
ASD earlier.

In the United States, children with ASD
are diagnosed with the disorder on aver-
age between age 3 and 4 years.** However,
evidence suggests there may be a prodro-
mal phase for ASD during the first several
months of life, wherein infants and toddlers
exhibit developmentally inadequate com-
munication and social skills and / or unusual
behaviors.”® Behavioral signs suggestive of
ASD may be evident as early as infancy, and
commonly earlier than age 18 months."""*
Problems with sleeping and eating may be
evident in early childhood.” Deficits in joint
attention may be evident as early as age 6
months to 8 months. Research suggests that
a diagnosis of ASD by trained, expert profes-
sionals is likely to be accurate at the age of 2,
and even as early as 18 months.**

In a prospective study, Anderson et al®
found that 9% of children who were diag-
nosed with ASD at age 2 no longer met
the diagnostic criteria for ASD by adult-
hood.® Those who no longer met ASD crite-
ria were more likely to have received early
intervention, had a verbal IQ >70, and had
experienced a larger decrease in repetitive
behaviors between ages 2 and 3, compared
with other youth in this study who had
a verbal IQ >70. One of the limitations of
this study was a small sample size (85 par-
ticipants); larger, randomized studies are
needed to replicate these findings.”

Characteristics of ASD

Table 1581013152629 oytlines various charac-
teristics of ASD, which may manifest in
varying degrees among children with the
condition.

Speech/language. Speech helps to facili-
tate bonding between parents and an infant
by offering a soothing, pleasurable, and
reinforcing experience.*® More than 50% of
children with ASD have language delays
or deficits that persist throughout adult-
hood.” The extent of these language defi-
cits varies; in general, the more severe the
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Common signs and features
of ASD in children

Social

Little spontaneous pretend play®™©

Lack of spontaneously seeking or drawing
attention of others to share interest or
enjoyment©

Little attention to social stimuli, such as
one’s name'™®

Reduced eye contact?81326

Challenges identifying facial expressions and
emotions®?’

Challenges following someone’s gaze®

Less attention to people’s eyes?®

Oblivious to peers'™

Behavioral

Rigid adherence to certain routines, rituals®'®

Marked difficulty with/resistance to minor
changes in schedules and routines™®

Withdrawal, outbursts and/or potentially
aggression'%8

Preoccupation with restricted, very specific
interests®

Repetitive behaviors and play?®

Speech/language, cognitive

Difficulty with nonverbal cues'®

Potential speech and language delays/
deficits, particularly pragmatic®1®

Echolalia™

Intellectual disability

Executive functioning deficits®

Sensory-motor

Sensory sensitivities?® (eg, food sensitivities,
intolerance to certain noises®)

Stereotypic motor movements (eg, hand
flapping)'™®

ASD: autism spectrum disorder

speech/language deficits, the more severe
the long-term symptoms.” Language defi-
cits in young children with ASD tend to be
of both the expressive and receptive type,
with onset in infancy, which suggests that
neural processes predate the emergence
of behavioral symptoms of ASD, and also
that early language deficits/delays could
be a marker for or indicator of future risk
of ASD.” Individuals with ASD also have
been noted to have limitations in orienting
or attending to human voices.”*
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Facial recognition. Evidence has linked
ASD with deficits in facial recognition that
emerge in the first few months of life * Earlier
studies have found that lack of attention to
others’ faces was the strongest distinguish-
ing factor between 1-year-olds with ASD
and typically developing 1-year-olds.>*' A
recent study that used EEG to compare facial
emotion recognition in boys with ASD vs
typically developing boys found that boys
with ASD exhibited significantly lower sen-
sitivity to angry and fearful faces.”

Other features. A 2020 study (N = 37)
found that compared with typically devel-
oping children, those with ASD show less
“interactional synchrony” (a dynamic
process in which the timing of children and
caregivers’ behaviors [specifically, vocaliza-
tions and movements] become mutually
coordinated) with both familiar and unfa-
miliar adults.*? These researchers concluded
that impairment in interactional synchrony
may be linked to social communication def-
icits in ASD.*

A recent study (N = 98) evaluated “slug-
gish cognitive tempo” in 3 groups of chil-
dren: children with attention-deficit/
hyperactivity disorder (ADHD), children
with ASD, and children with both ADHD
and ASD.® It found that children with ASD
exhibited sluggish cognitive tempo at levels
similar to those of the other 2 groups, and
indicated that sluggish cognitive tempo may
be linked with “social and global impair-
ment above and beyond” the impairment
associated with ASD.* Executive func-
tion challenges are common in ASD, and
are linked with poorer adaptive outcomes,
regardless of IQ.6

Children with ASD commonly experi-
ence anxiety symptoms, depressive symp-
toms, obsessive-compulsive symptoms,
sleep difficulties, and eating problems.¢
Each of these symptom sets needs to be
evaluated thoroughly to determine whether
the symptoms are a part of ASD or if they
constitute an independent condition. A lon-
gitudinal study (N = 421) found moderate
and severe restricted, repetitive behavior in
children with ASD was linked to a risk for
increased anxiety in the future.

Understanding early aberrations in
neurobiologic processes in ASD can help

develop biomarkers for early recognition
of ASD, as well as guide the development
of targeted interventions and treatments
(BOx’1-3,7-9,12,13,30,35-39 page 13) .

A complex differential diagnosis
The differential diagnosis of ASD warrants
careful attention and consideration to rule
out other developmental and psychiatric
conditions.

Intellectual disability (ID). DSM-5 diagnos-
tic criteria for ASD necessitate that distur-
bances are not better explained by ID or
global developmental delay and that defi-
cits should exceed impairment consistent
with the level of intellectual disability.®
Still, ASD is often overdiagnosed in children
with ID.”® Research suggests phenotypic
and genetic overlap between ID and ASD.*
Social functioning is often impaired in
patients with ID; the greater the severity of
ID, the greater the degree of social deficits.?
In approximately 30% of cases, ASD and ID
are comorbid.® This overlap and comorbid-
ity can pose a challenge, particularly due
to the inherent complexities involved in
assessment and differentiation.”® When ID
is present in ASD, there is a greater degree
of social-communication deficits.®

It may be difficult to assess for ASD symp-
toms in children with severe ID.?® Although
there is no minimum age or developmen-
tal level below which ASD should not be
diagnosed, some studies have started to
use minimum criteria for diagnosis, such
as a nonverbal mental age of 18 months.?4
Commonly used tests for ASD have much
lower specificity when used for children
with nonverbal age <15 months.?® It would
make sense, then, that the presence of ID
might significantly affect the results of these
diagnostic tests.”

Other conditions that need to be ruled out
include language disorders, hearing loss,
rare genetic neurodevelopmental disorders
(eg, Fragile X syndrome,® Rett syndrome®),
childhood-onset schizophrenia, obsessive-
compulsive disorder, attachment disorders,
and other conditions."

ASD may be overdiagnosed in children
with genetic disorders such as Angelman
syndrome*! In a systematic review, Moss



Early atypical neural development in autism spectrum disorder

ompared with individuals who do not

have autism spectrum disorder (ASD),
individuals with ASD exhibit anatomical
differences in the brain that can be seen on
MRI.%* Brain regions affected in ASD include
the frontal gyrus, temporal gyrus, cingulate
gyrus, postcentral gyrus, precuneus, caudate,
and hippocampus.® Some studies have found
anomalous structural neural characteristics in
infants, such as in the uncinate fasciculus, that
correlated with later joint attention challenges,
while others have found aberrations in the
corpus callosum (responsible for transfer of
procedural learning between the hemispheres,
and oculomotor response) and internal capsule
(responsible for sensorimotor function, as well
as other functions)in children with ASD."2

Widespread white matter anomalies
have been noted in ASD.'2%3¢ |n g 2-year
longitudinal study that used diffusion tensor
imaging, Li et al®*® found that preschool
children with ASD experience overgrowth
of the uncinate fasciculus, which is one
of the brain regions implicated in socio-
emotional processing, and concluded that
this overgrowth correlated with ASD severity.*®
Andrews et al*” used diffusion-weighted MRI
to examine white matter in 127 preschool
children. They found that compared with
typically developing children, children
with ASD exhibited altered white matter
microstructure.®”

Research suggests that developing
representations of the reward value of social
stimuli may be challenging for children with
ASD.2 Abrams et al*® used resting-state
functional brain MRI to evaluate children with
typical development and children with high-
functioning, “verbally fluent” ASD. They found
that the children with ASD exhibited lower
functional connectivity between voice-specific
left hemisphere posterior superior temporal
sulcus and areas representing the reward
circuitry.* This study also found that children
with ASD had underconnectivity between the
right hemisphere posterior superior temporal

and Howlin*? recommended caution when
evaluating ASD-like behavioral symptoms
in children with genetic syndromes and
severe ID. On the other hand, some research
has observed that individuals with Fragile
X syndrome may exhibit symptoms that
meet criteria for ASD.** McDulffie et al®
used the Autism Diagnostic Interview-
Revised (ADI-R) to compare boys with
Fragile X syndrome who also met criteria
for ASD with boys with nonsyndromic

sulcus (which deals with speech prosody) and
areas known for emotion-linked associative
learning, the orbitofrontal cortex and
amygdala.®® These findings are thought to align
with the social motivation theory of ASD.!3%038
The extent of underconnectivity between
these systems was found to determine the
severity of communication challenges in
high-functioning children with ASD.*° One MRI
study observed lower gray matter volume in
the voice-selective bilateral superior temporal
sulcus in children age approximately 9 to 11
years with ASD.*®

Neural systems responsible for facial
recognition (particularly the right fusiform
gyrus and other brain areas) have been
shown to exist or begin “very early in
life,” which suggests that impaired face
recognition may be an early marker of ASD.?
In addition to problems with visual scanning,
preferential attention to (and visual sensitivity
to) biological motion is a forerunner for the
development of social interactions in infants,
specifically in regard to being able to detect
and recognize emotion, which is considered
vital for attachment.”® Impaired biological
motion perception has been found in very
young children with ASD.”® This presents
an important avenue/potential biomarker
for further research to better understand
neurobiologic processes underlying atypical
development at an earlier age.®

Early neural biomarkers for ASD
Nonlinear EEG values may serve as an early
neurobiomarker for detecting ASD in young
children.! Because it is relatively inexpensive
and convenient, EEG may be highly useful
for detecting ASD." A study that compared
EEG results of 99 infants who had siblings
with ASD and 89 low-risk controls from age
3 months to 36 months found that nonlinear
EEG measurements predicted with high
accuracy later diagnosis of ASD, and were
strongly correlated with later Autism Diagnostic
Observation Schedule scores.!

ASD. Those in the former group had
lesser impairment in social smiling, offer-
ing, showing, and nonverbal gestures, but
had more complex mannerisms, compared
with boys in the latter group.®

Milder manifestations of ASD may be
more challenging to diagnose,' particularly
in children age <3 and those with above-
average cognition.® Generally, in the case
of a patient with ASD, parents find that
the child did not have a period of typical
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Differentiating autism spectrum disorder from other conditions

Key differentiating feature(s)

Autism spectrum disorder

Other conditions

Regression in development”

' necessary

An area of some controversy Typical of Rett syndrome
- in ASD; further study is

May also occur in other conditions,
' such as childhood-onset
' schizophrenia'

Joint attention'” (pointing for |
interest, showing objects, looking |
at people,®' spontaneously ‘
seeking to share enjoyment©)

Social drive'®

" Impaired in ASD

Intact in childhood language

- disorders'” (which are more

. common than ASD"), although

- social deficits may be present

- due to communication difficulties
- secondary to language disorder

Social-communication deficits'”

More prominent in ASD

. Less prominent in obsessive-
- compullsive disorder

Delusions and hallucinations”” = Absent in ASD

 Present in childhood-onset
- schizophrenia

Social smiling, sharing, showing,
offering (social reciprocity),
nonverbal gestures*

" Impaired significantly in ASD ~ Less impaired in Fragile X

- syndrome*®

Repetitive behaviors®

Present in ASD

Not characteristic of social
. pragmatic communication
- disorder®

ASD: autism spectrum disorder

development, or unusual behaviors were
evident early on.”

ASD can be comorbid with ADHD. The
presence of ADHD may mask or delay the
diagnosis of ASD in children.® In children
with both ASD and ADHD, studies have
found greater reduction in social and adap-
tive functioning compared with children
with ADHD alone.*

Table 261°151731% highlights some of the
features that can be used to distinguish
ASD from other conditions.

Screening and diagnosis

A medical workup is the first step to rule
out other potential conditions that could be
masquerading as ASD."” Obtain a compre-
hensive history from parents/caregivers,
particularly regarding social, behavioral,
movement, sensory, and developmen-
tal aspects. In addition, audiologic test-
ing is an essential step. Consider genetic
testing, particularly if any dysmorphic
features and/or ID are present, both of
which confer additional risk for a genetic
syndrome.® A physical exam to detect any
neurologic anomalies, organ dysfunction,

and body dysmorphic features should
be conducted.®

The Modified Checklist for Autism in
Toddlers—Revised (MCHAT-R) is a com-
monly used, validated parental screening
survey for ASD.># Research has shown that
this survey has <50% specificity.®

A-recent American Academy of Pediatrics
Clinical Report recommended universal
screening for ASD at pediatric visits at age
18 months and at 24 months, in addition to
developmental screening for all children
at routine pediatric visits at age 9, 18, and
30 months.5*

Screening tools such as the Modified
Checklist for Autism in Toddlers with
Follow-Up (M-CHAT/F) can be inte-
grated into routine primary health care. In
a large (N = 25,999) study, Guthrie et al®
used M-CHAT/F to conduct universal,
primary care-based screening in young
children. They found that the positive pre-
dictive value of M-CHAT/F was lower
among girls, children of color, and those
from lower-income households. There
is a need for development of screening
tools with higher accuracy and sensitivity
for identifying young children with ASD
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Related Resource

- Centers for Disease Control and Prevention. Autism
spectrum disorder. Recommendations and guidelines.
www.cdc.gov/ncbddd/autism/hcp-recommendations.html

regardless of their ethnic or socioeconomic
background, and also for children older than
30 months >4

Definitive diagnosis of ASD is ideally
done by a multidisciplinary team* using
established gold standard measures such as
the ADOS (Autism Diagnostic Observation
Schedule) and ADI-R.¥ Such multidisci-
plinary teams usually include a child psychi-
atrist, child psychologist, speech therapist,
occupational therapist, school educator,
and developmental pediatrician. However,
because there are long wait times to receive
this type of diagnosis in the United States,®
in the interest of not missing the critical win-
dow of early intervention, physicians who
suspect a patient may have ASD should
refer the child and family for appropriate
educational and behavioral interventions
as early as possible, rather than waiting for
definitive testing.®

ADI-R has limitations in distinguish-
ing ASD from other conditions, especially
in very young children, and particularly in
distinguishing ASD from childhood-onset
schizophrenia.” Similarly, ADOS, which is a
semi-structured, standardized, observation
assessment tool, also has limitations, includ-
ing generating false-positive results, which
can make it difficult to distinguish children
and adolescents with developmental dis-
abilities from those with ASD.¥ However,
in combination, these 2 tools are generally
efficacious.”” Further research is warranted to
develop and fine-tune definitive diagnostic
tools with greater sensitivity and specificity.

A newer measure—the Autism Parent
Screen for Infants (APSI) questionnaire—has
been shown to be effective in detecting early
signs predictive of ASD in high-risk infants
(eg, siblings of children with ASD), and has
potential as an early screening tool.**

Part 2 of this article will review nonphar-
macologic and pharmacologic treatments
for patients with ASD.
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Clinical Point

The Autism Parent
Screen for Infants has
been shown to be
effective in detecting
early signs predictive
of ASD in high-risk

infants
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