








8:
1. Provide Parental Education
2. Simultaneously Refer for:
    a. Comprehensive ASD Evaluation
    b. Early Intervention/Early Childhood
        Education Services
    c. Audiologic Evaluation
3. Schedule Follow-up Visit
4. Re-enter Algorithm at 1b

Surveillance and Screening Algorithm: Autism Spectrum Disorders (ASDs)  

1a - Developmental concerns, 
including those about social skill 
deficits, should be included as one 
of several health topics addressed at 
each pediatric preventive care visit 
through the first 5 years of life.     
(Go to step 2)

1b – At the parents’ request, or when a concern is 
identified in a previous visit, a child may be scheduled 
for a “problem-targeted” clinic visit because of concerns 
about ASD. Parent concerns may be based on 
observed behaviors, social or language deficits, issues 
raised by other caregivers, or heightened anxiety 
produced by ASD coverage in the media. (Go to step 2)

2 - Developmental surveillance is a flexible, longitudinal, continuous, and cumulative process whereby health care 
professionals identify children who may have developmental problems. There are 5 components of 
developmental surveillance: eliciting and attending to the parents’ concerns about their child’s development, 
documenting and maintaining a developmental history, making accurate observations of the child, identifying the 
risk and protective factors, and maintaining an accurate record and documenting the process and findings. The 
concerns of parents, other caregivers, and pediatricians all should be included in determining whether 
surveillance suggests that the child may be at risk of an ASD. In addition, younger siblings of children with an 
ASD should also be considered at risk, because they are 10 times more likely to develop symptoms of an ASD 
than children without a sibling with an ASD. Scoring risk factors will help determine the next steps. (Go to step 3)

For more information on developmental surveillance, see “Identifying Infants and Young Children With Developmental Disorders in the Medical Home: An Algorithm for 
Developmental Surveillance and Screening” (Pediatrics 2006;118:405-420). 

3 - Scoring risk factors: 

• If the child does not have a sibling with an ASD and there are no concerns 
from the parents, other caregivers, or pediatrician: Score=0 (Go to step 4) 

• If the child has only 1 risk factor, either a sibling with ASD or the concern of 
a parent, caregiver, or pediatrician: Score=1 (Go to step 3a) 

• If the child has 2 or more risk factors: Score=2+ (Go to step 8) 

3a:
Is the Patient at
Least 18-Months

Old?

3a –  

• If the child’s age is <18 
months, Go to step 5a 

• If the child’s age is ≥18 
months, Go to step 5b

4 – In the absence of established risk factors and parental/provider concerns (score=0), a level-1 ASD-specific tool should be 
administered at the 18- and 24-month visits. (Go to step 5c) If this is not an 18- or 24-month visit, (Go to step 7b).

Note: In the AAP policy, “Identifying Infants and Young Children With Developmental Disorders in the Medical Home: An Algorithm for Developmental 
Surveillance and Screening”, a general developmental screen is recommended at the 9-, 18-, and 24-or 30-month visits and an ASD screening is 
recommended at the 18-month visit. This clinical report also recommends an ASD screening at the 24-month visit to identify children who may regress after 
18 months of age.

5a - If the child’s age is <18 
months, the pediatrician should 
use a tool that specifically 
addresses the clinical 
characteristics of ASDs, such 
as those that target social-
communication skills.                
(Go to step 6a)

5b - If the child’s 
age is ≥18 months, 
the pediatrician 
should use an 
ASD-specific 
screening tool.       
(Go to step 6a)

5c – For all children 
ages 18 or 24 months 
(regardless of risk 
factors), the pediatrician 
should use an ASD-
specific screening tool.      
(Go to step 6b)

AAP-recommended strategies for using ASD screening tools: “Autism: Caring for Children with Autism Spectrum Disorders: A Resource Toolkit for Clinicians” (in press)*

6a – When the result of the screening is 
negative, Go to step 7a

When the result of the screening is 
positive,  Go to step 8

6b – When the result of the ASD screening (at 18- 
and 24-month visits) is negative, Go to step 7b

When the result of the ASD screening (at 18- and 24- 
month visits) is positive, Go to step 8

7a – If the child demonstrates risk but has a negative screening result, 
information about ASDs should be provided to parents. The 
pediatrician should schedule an extra visit within 1 month to address 
any residual ASD concerns or additional developmental/ behavioral 
concerns after a negative screening result. The child will then re-enter 

the algorithm at 1b. A “wait-and-see” approach is discouraged. If the only risk factor is a sibling with 
an ASD, the pediatrician should maintain a higher index of suspicion and address ASD symptoms at 
each preventive care visit, but an early follow-up within 1 month is not necessary unless a parental 
concern subsequently arises.  

7b – If this is not an 
18- or 24-month 
visit, or when the 
result of the ASD 
screening is 

negative, the pediatrician can inform the 
parents and schedule the next routine 
preventive visit. The child will then re-enter the 
algorithm at 1a.

8 – If the screening result is positive for possible ASD in step 6a or 6b, the pediatrician should provide peer reviewed 
and/or consensus-developed ASD materials. Because a positive screening result does not determine a diagnosis of 
ASD, the child should be referred for a comprehensive ASD evaluation, to early intervention/early childhood education 
services (depending on child’s age), and an audiologic evaluation. A categorical diagnosis is not needed to access 
intervention services. These programs often provide evaluations and other services even before a medical evaluation 
is complete. A referral to intervention services or school also is indicated when other developmental/behavioral 
concerns exist, even though the ASD screening result is negative. The child should be scheduled for a follow-up visit 
and will then re-enter the algorithm at 1b. All communication between the referral sources and the pediatrician should 
be coordinated.

AAP information for parents about ASDs includes: “Is Your One-Year-Old Communicating with You?*” and “Understanding Autism Spectrum Disorders.*”

*Available at www.aap.org

7a:
1. Provide Parental Education
2. Schedule Extra Visit Within 1
    Month
3. Re-enter Algorithm at 1b

2:
Perform Surveillance

Score 1 for Each Risk Factor:
- Sibling with ASD
- Parental Concern
- Other Caregiver Concern
- Pediatrician Concern

3:
What is the

Score?

4:
Is this an 18- or
24-Month Visit?

5a:
Evaluate Social-
Communication

Skills

5b:
Administer ASD-

Specific Screening
Tool

5c:
Administer ASD-

Specific Screening
Tool

6a:
Are the Results

Positive or
Concerning?

6 b :
A re  th e  R e s u lts

P o s itiv e  o r
C o n c e rn in g ?

7b:
1. Schedule Next
    Preventive Visit
2. Re-enter Algorithm at 1a

1a:
Pediatric Patient at
Preventive Care

Visit

1b:
Extra Visit for Autism-

Related Concern,
ASD Risk Factor, or

Other Developmental/
Behavioral Concern

FIGURE 1
Continued
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Child Neurology Society practice parameter on screening
and diagnosis of autism107 suggests that the following “red
flags” are absolute indications for immediate evaluation:

● no babbling or pointing or other gesture by 12
months;

● no single words by 16 months;

● no 2-word spontaneous (not echolalic) phrases by 24
months; and

● loss of language or social skills at any age.

Pediatricians should become concerned (Step 2) if the
answers to these questions reveal deficits or delays in
milestones or if behaviors typical of ASD are observed
during an office visit.

In older, more developmentally advanced children,
including many with AS, surveillance questions (Step 2)
may elicit concerns about social interaction difficulties
related to more subtle communication problems, such as
pragmatic language impairment and lack of understand-
ing of nonliteral forms of communication (figures of
speech, humor, sarcasm, metaphor, etc), difficulty tak-
ing the perspective of another (resulting in inappropriate
or offensive behavior, gullibility, and lack of common
sense), and obsession with facts, details, or collections.
Pragmatic language refers to the use of language in social
interaction and includes instinctive rules governing fac-
tors, such as topic maintenance and turn taking in con-
versation, how sentences are made to fit in with the flow
of a conversation, how unspoken premises are inferred,
how degrees of formality and politeness are signaled,
and prosody (modulation of the intonation, rhythm,
volume, timing, and stress of the voice). The parents
may note that the child lacks true friendships and is
viewed as odd, eccentric, or “weird” by his �peers.

In addition, during the well-child visit, the PCP may
try to interact with the patient by using a few simple
strategies depending on the child’s age. For example, the
PCP can note the response when calling the child’s name
at the 12-month well-child visit, and/or the JA mile-
stone of “following a point” can be elicited at the 12-,
18-, and 24-month well-child visits as part of routine
developmental surveillance. In the latter, the pediatri-
cian points to an object at a distance, such as a picture on
the wall or a mobile, while making a verbal request for
the child to look. Whereas a typically developing child
would look in the direction of the point and then after-
ward engage in eye contact with the physician or the
parent, a child with an ASD may appear to be oblivious
to the PCP’s gesture and verbal request. This is true even
if the PCP increases the intensity of the stimulus by
calling louder, adding the child’s name, or touching the
child’s shoulder first and then pointing and exclaiming,
“Look!” The child may still fail to respond even if the
parent repeats the maneuvers. With an older, higher-
functioning child, the PCP may enter into conversation

with the child to determine if he has difficulty interpret-
ing a figure of speech, telling a joke, or explaining why
a joke is funny. In addition, the PCP may ask a question
or two about one of the child’s areas of interest to
observe a response that is characteristic of AS, such as a
long-winded, overly precise, or pedantic reply. Any of
these responses should raise the concern of a PCP.

Each concern raised by a parent, other caregiver, or
the pediatrician constitutes a separate risk factor, as does
a positive family history of a sibling with an ASD (Step 2).
To determine how to proceed, the pediatrician should
assess the number of risk factors (Step 3). Possible scores
include 0, 1, 2, 3, or 4.

1. If no concerns have been raised during the course of
the preventive visit and the child is not the sibling of
a child who has already been diagnosed with an ASD,
then the PCP should proceed to Step 4. ASD-specific
screening is indicated only if the visit is the 18- or
24-month preventive visit. See Step 5c below.

2. If the child’s only risk factor is having a sibling with
an ASD, then the PCP should make sure the parents
are aware of early signs of ASDs and continue to
monitor carefully.253 If the parents call with a concern
between scheduled routine preventive visits, the
child should be seen within 1 or 2 weeks and reenter
the algorithm at Step 1b for a “targeted visit” to ad-
dress concerns about ASDs. If the score � 1 as a result
of a single concern (parent, other caregiver, or PCP),
the PCP should screen the child formally with a stan-
dardized tool; the choice of tool will depend on the
child’s age (Step 3a) (see “Screening Tools for Imple-
mentation of Step 5”).

3. If 2 or more risk factors are identified, then the PCP
should proceed directly to Step 8, which includes sev-
eral activities that should be accomplished simulta-
neously and without delay.

Screening for ASDs (Steps 5a–5c)
Physician estimates of the developmental status of chil-
dren are much less accurate when only clinical impres-
sions, rather than formal screening tools, are used,256,257

yet a minority of PCPs use formal developmental screen-
ing instruments,258,259 and few pediatricians specifically
screen for ASDs.5 A standardized screening tool should
be administered at any point when concerns about ASDs
are raised spontaneously by a parent or as a result of
clinician observations or surveillance questions about
social, communicative, and play behaviors (Steps 5a and
5b).246,260 In the general developmental screening and
surveillance policy statement discussed previously, the
AAP also recommended administering a standardized
autism-specific screening tool on all children at the 18-
month preventive care visit (Step 5c).246 The AAP Autism
Expert Panel responded to the statement with a com-
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mentary260 that suggested a repeat screening be per-
formed at 24 months of age (Step 5c) to identify those
who may regress after 18 months of age.

Screening Tools for Implementation of Step 5
A variety of general developmental screening tools are
available to practitioners.246 General developmental
screening tools are appropriate for use with unselected
primary care populations and are likely to detect ASDs in
many young children because of associated language
and cognitive delays, but they do not differentiate chil-
dren with ASDs from those with other developmental
disorders, and data are not available on sensitivity for
detection of ASDs. Tools to screen specifically for ASDs
also have been designed (Table 3), but they have not yet
been validated on children younger than 18 months.
The PCP should remember that screening tools are likely
to be overinclusive, so children with developmental and
behavioral disorders other than ASDs also might have
positive screening results. Similar to other developmen-
tal screening measures, ASD-specific screening tools
may rely entirely on parent report, or they may require
direct observation and engagement by the clinician. Par-
ent-report tools often have the advantage of being brief,
inexpensive, and practical in the office setting. The peo-
ple who know the child best are surveyed and can de-
scribe the child’s behavior over time in a variety of
settings rather than being constrained to sampling be-
havior in one setting at one point in time.

Step 5a: Tools for Use in “at-Risk” Children Younger Than
18 Months
Although several tools are in development for screening
children younger than 18 months, none are available yet
for routine clinical use. The Infant/Toddler Checklist
from the Communication and Symbolic Behavior Scales
Developmental Profile261 (which can be downloaded at
www.brookespublishing.com/store/books/wetherby-cs-
bsdp/CSBSDP�Checklist.pdf) may be particularly well
suited for identifying 6- to 24-month-old children who
are at risk of ASDs, because it focuses on social and
communication skills. It is anticipated that this and other
screening tools under investigation as possible ASD-spe-
cific tools for use in infants younger than 18 months may
prove valuable in identifying children at high risk and will
become available to clinicians in the near future.213,262,263

Step 5b: Tools for at-Risk Children 18 Months and Older
ASD-specific screening tools are available for children 18
months and older, and many of them are age specific.
Recently, such tools have been classified as “level 1” or
“level 2” screening tools.264 Level 1 screening tools are
administered to all children within the context of a
primary care medical home and are designed to differ-
entiate children who are at risk of ASDs from the general
population, especially those with typical development.

Level 2 screening tools are used more often in early
intervention programs or developmental clinics that
serve children with a variety of developmental prob-
lems; they help to differentiate children who are at risk
of ASDs from those at risk of other developmental dis-
orders such as GDD or specific language impairment.
Level 2 screening tools generally require more time and
training to administer, score, and interpret than level 1
measures. There is considerable overlap between the
concept of a level 2 screening tool and that of a diagnos-
tic instrument.264,265 Level 2 screening measures may be
used as part of a diagnostic evaluation, but they should
not be used in isolation to make a diagnosis.

Properties of some level 1 and 2 ASD screening tools
are reviewed in Table 3. Reported sensitivity and speci-
ficity values are included, but in most cases, sensitivity
and specificity of the instruments have been determined
only in clinical samples or in populations that included a
mixture of clinical and population-based samples, and
they must be interpreted with caution. Estimates of sen-
sitivity and specificity of developmental screening tests
may be unstable, and they are not the only criteria that
should be used to assess validity.266 In low-prevalence
conditions, such as ASDs, the positive predictive value of
screening tools will be low even with good sensitivity
and specificity, whereas the negative predictive value
will be quite high. Many of the existing ASD-specific
screening measures are being revised or further evalu-
ated, and new tools are being developed to address some
of their weaknesses.

Some measures, such as the Checklist for Autism in
Toddlers (CHAT),267 Modified Checklist for Autism in
Toddlers (M-CHAT),268 and Pervasive Developmental
Disorders Screening Test-II Primary Care Screener,269

were designed specifically for early detection of ASDs in
young children. The CHAT and M-CHAT are level 1
screening tools that are available at no cost to practitio-
ners for use in primary care (Table 3).

For older children who are diagnosed later with AS,
school personnel often raise concerns to the parents.
Staff may then administer a published AS-specific tool.
Although many level 2 screening tools have been mar-
keted for use in older children who have been identified
as being at risk of AS, further study is needed before any
one of them can be recommended as superior to oth-
ers.270 See Table 3 for characteristics of selected AS
screening tools.

Step 5c: Tools for Screening Children Without Risk Factors
at the 18- and 24-Month Preventive Visit
Level 1 ASD tools described in Step 5b also are appropri-
ate for routine screening of young children without any
identified risk.

Among the tools designed for screening the elemen-
tary school–aged population, only the Childhood As-
perger Syndrome Test (CAST) has been assessed in a
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large, unselected population as a level 1 screening
tool.271 The authors concluded that the CAST is useful as
a screening test for ASDs in epidemiologic research but
that there is not enough evidence to recommend it for
routine screening in the general population as part of a
public health program.271 In addition, the AAP does not
currently recommend universal screening of school-
aged children with a level 1 AS-specific tool.

See Appendix 1 for reimbursement codes.

Results of Screening (Steps 6a and 6b)
If the screening result for an at-risk child is negative in
Step 6a, the PCP should proceed to Step 7a, provide
parent educational materials (such as the AAP brochure,
“Is Your One-Year-Old Communicating With You?”13 or the
AAP parent booklet, “Understanding Autism Spectrum Dis-
orders”14) and schedule an extra visit (Step 1b) within 1
month to address residual concerns. If the only risk
factor is having a sibling with an ASD, an extra visit is
not necessary unless the parents become concerned after
the visit. When the screening result is negative for chil-
dren without risk at the 18- or 24-month preventive
visit (Step 6b), the PCP should proceed to Step 7b and
schedule the next routine preventive care visit (Step 1a).
If the screening result is positive (Steps 6a or 6b) or 2 or
more risk factors are present at Step 3, the PCP should
proceed to Step 8, at which simultaneous activities
should take place in an expedient manner. The PCP
should consider the possibility that the child with a
negative ASD screening result may have another devel-
opmental disorder that would warrant further investiga-
tion and referral to resources similar to those listed in
Step 8.

When surveillance does not identify any risk factors
and the visit is not an 18- or 24-month visit (Step 4), no
screening is recommended, and the PCP may proceed
directly to Step 7b.

Step 8: Activities NeededWhenMultiple Risk Factors Are
Present or When the ASD Screening Result Is Positive
Activities described herein will depend on certain com-
munity characteristics, especially in regard to obtaining a
comprehensive evaluation. Depending on the number of
ASD experts in a given community, the interval wait for
an appointment may be long. Thus, it is important that
the PCP simultaneously accomplish all of Steps 8.1
through 8.4 while the family is waiting for a specialty
appointment to confirm or rule out an ASD diagnosis.

Step 8.1: Provide Parental Education
If the PCP feels fairly certain that the child has a devel-
opmental disorder that falls somewhere in the autism
spectrum, it will be helpful to give the parents reading
materials. As discussed in the introduction to this report,
the AAP has published “Understanding Autism Spectrum
Disorders,” an educational booklet for parents with this

intent.14 The comprehensive evaluation will progress
more efficiently if the parents are more knowledgeable
about the characteristic clinical symptoms of ASDs and
can report them more accurately. Some PCPs are reti-
cent to share their concerns with parents, fearful that
premature “labeling,” although it is tentative, might
cause undo stress and anxiety on the part of the family.
However, sincerity, honesty, and admitting uncertainty
is appreciated by most parents. On the other hand, con-
cealing a concern and taking a “wait-and-see” approach
rarely is appreciated; in fact, this strategy often breeds
parental discontent and, worse, resentment and anger.
With the recent high visibility in the media, most parents
(unlike before the 1990s) now are aware of ASDs and
may suspect it and search the Internet for information. It
is important that they receive peer-reviewed and con-
sensus-driven information that is evidence based and
that they understand how to interpret Web-site infor-
mation that is not peer reviewed.

Step 8.2.a: ASD Comprehensive Evaluation
For some children, the diagnosis might be quite obvious
to the PCP who is using the DSM-IV-TR criteria as a
guide. In others, the diagnosis may be challenging, es-
pecially when externalizing behavioral symptoms are
mild or variable and/or there are associated comorbid
disorders. Ideally, the definitive diagnosis of an ASD
should be made by a team of child specialists with ex-
pertise in ASDs. Unfortunately, teams are not available
in every locale, and when they are, long waiting lists
may exist. Most communities will have at least 1 pedi-
atric subspecialist (eg, child neurologist, developmental
pediatrician, psychiatrist) with at least some expertise in
making an ASD diagnosis. Other professionals, such as
child psychologists, SLPs, pediatric occupational thera-
pists, and social workers with expertise in ASDs, can be
helpful by performing independent evaluations, often
using standardized tools that can assist in the diagnostic
process, especially when no team or pediatric “expert” is
available. Child psychologists with appropriate training
and experience can make the diagnosis independently
and often do so, especially in school systems. Recently,
the American Speech-Language-Hearing Association
published guidelines that stated that an SLP with exper-
tise in ASDs can make the diagnosis independently
when other resources are not available.294,295 Older chil-
dren who first present with symptoms of AS after school
entry often are first recognized and evaluated by the
school district’s educational diagnostic team and subse-
quently, but unfortunately not always, referred to a
health care professional.

If it seems fairly certain, on the basis of general de-
velopmental screening and/or available psychometric
testing with standardized tools, that the child also has
GDD or intellectual disability, then the PCP might order
high-resolution karyotype and DNA testing for fragile X
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syndrome. If the child has clinical features (history, fam-
ily history, physical examination) that are characteristic
of a specific genetic or neurologic disorder that can be
easily confirmed by a specific laboratory test, then the
PCP may want to proceed with that test. On the other
hand, the PCP may opt to refer the child to pediatric
subspecialists for assistance with an etiologic workup
and/or a search for coexisting conditions. Depending on
availability and the nature of the concern(s), the PCP
should consider a referral to a developmental pediatri-
cian, a geneticist, and/or a child neurologist.104,296 See the
next section for a more extensive discussion of the com-
ponents of a comprehensive evaluation.

Step 8.2.b: Early Intervention/Early Childhood Education
Services
As soon as an infant or toddler is suspected of having a
delay or being at risk of a delay or developmental disor-
der such as an ASD, he should be referred immediately
to an early intervention program (a government-subsi-
dized public program designed to serve children with
special needs and/or developmental delays from the
time the problem is identified until the third birthday). If
the child has had his third birthday, the referral should
be made to the special education department in the local
school. Among other professionals, assessment teams
will almost always include SLPs and occupational ther-
apists who can develop appropriate intervention plans
without a categorical diagnosis. Intervention is impor-
tant and often can be effective, even if it begins as
generic speech therapy (ie, therapy that addresses most
forms of language delay) and general developmental
strategies. This intervention plan can be revised later to
a more specific ASD intervention protocol (such as
teaching JA) once the diagnosis is made. Experienced
therapists often recognize ASD symptomatology and use
strategies tailored to the child’s individual deficits, even
without a definitive ASD diagnosis.

Step 8.2.c: Audiology Evaluation
All children with language delays, including those sus-
pected of having ASDs, should undergo an audiologic
evaluation, even if the neonatal screening result was
normal. This testing may be challenging to accomplish,
because children with ASDs often are uncooperative for
behavioral audiometry, the test most frequently used
with toddlers. If the attempt is unsuccessful, an auditory
brainstem response or brainstem auditory evoked-re-
sponse test can be ordered; it is likely that sedation will
be required. Sedation may be challenging, because some
children with ASDs may respond paradoxically to seda-
tives.

Steps 8.3 and 8.4: Schedule Follow-up Visit and Reenter
Algorithm
The child should be scheduled for a targeted follow-up
visit within 1 month and reenter the algorithm at Step 1b
to determine the status of the aforementioned referrals
and to discuss any additional parental concerns once
they have had the opportunity to read and learn more
about ASDs.

COMPREHENSIVE EVALUATION (SEE STEP 8.2.a)
There are 3 major diagnostic challenges in the compre-
hensive assessment of a child with a suspected ASD:
determining the child’s overall level of functioning;
making the categorical diagnosis of an ASD; and deter-
mining the extent of the search for an associated etiol-
ogy. To accomplish these 3 goals, a comprehensive eval-
uation should include the following components212,297,298:

1. Health, developmental, and behavioral histories that
include at least a 3-generation family pedigree and a
review of systems.

2. Physical examination including a thorough search for
dysmorphic features and neurologic abnormalities
and a Wood’s lamp examination of the skin.

3. Developmental and/or psychometric evaluation (de-
pending on age/skill level) to determine the child’s
overall level of functioning and whether a discrep-
ancy between motor-adaptive problem-solving and
social communication skills is evident.299,300

4. Determination of the presence of a categorical DSM-
IV-TR diagnosis, preferably with standardized tools
that operationalize the DSM criteria.

5. Assessment of the parents’ knowledge of ASDs, cop-
ing skills, and available resources and supports.

6. A laboratory investigation to search for a known eti-
ology or coexisting condition guided by information
obtained in Steps 1 through 5.

When appropriate, the evaluation should include in-
formation from multiple sources, because the child’s
performance may vary among settings and caregivers.
Depending on level of comfort, the PCP may opt to refer
to an experienced pediatric subspecialist, such as a
neurologist, geneticist, or developmental pediatrician, to
further evaluate the child, especially when there is an
abnormal neurologic finding, seizures, regression, dys-
morphic features, and/or a complex family history.

Laboratory testing for children with ASDs (compo-
nent 6 above) is controversial. Newer technology has
been developed since publication of the 2001 AAP state-
ment and technical report1,2; however, some tests are not
yet clinically available. Various specialists hold differing
opinions about the definition of a “positive yield,” de-
fined herein as a positive test result that indicates a
known autism-related etiology (eg, a positive result on
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DNA testing for fragile X syndrome or a karyotype re-
vealing a mutation at 9q or 16p indicating tuberous
sclerosis). They also promote varying clinical indications
for extensive molecular testing and neuroimaging when
the clinical validity of a positive finding is yet unknown
in many cases.301 Some investigators have reported a
positive yield when, in fact, the identified abnormality
was nonspecific, did not relate to a known autism-re-
lated etiology, and did not affect counseling and/or man-
agement (eg, delayed myelinization on MRI).302 Medical
symptoms should be evaluated on a case-by-case basis;
rather than reflect an etiology, an abnormal test result
may indicate that a child with an ASD has a coexisting
condition (eg, a gastrointestinal disorder). Thus, an ab-
normal laboratory test result does not necessarily indi-
cate a positive yield but may, indeed, indicate a condi-
tion that needs medical attention (see the AAP clinical
report “Management of Children With Autism Spectrum
Disorders”303). Reporting it as a positive yield makes it
difficult to translate research methodology into recom-
mendations that will help the clinician in the care of any
given patient.

The yield of an etiologic investigation may be more
highly correlated with the presence or absence of coex-
isting GDD/MR (intellectual disability) rather than with
an isolated ASD. In fact, the presence of autism in a
cohort of children with GDD/MR (intellectual disability)
decreased the chance of a positive yield.304 Depending on
the population characteristics, specific test(s) studied,
and the decision-making process by which they were
ordered (ie, as a screening technique for all study pa-
tients with ASDs versus a targeted test indicated by a
specific clinical finding), positive yields range from as
low as 0%101,305,306 to as high as 25% to 40%,307–309 but
most yield rates fall between 2% and 10%.† It is difficult
to compare studies because of variability in the workups,
analysis in terms of GDD/MR or other phenotypic vari-
ables, and interpretation of positive test results (eg, de-
layed myelinization on MRI) or symptoms (eg, gastro-
intestinal) that are not definitively associated with
ASDs.310

Although the original ASD-specific consensus guide-
lines published between 1999 and 20011,2,106,107 have
been helpful in guiding the etiology-search strategy in
children with ASDs, the presence of coexisting GDD/MR
(intellectual disability) in a cohort of children with ASD
(especially severe GDD/MR or intellectual disability as-
sociated with dysmorphic features) is more highly cor-
related with a positive yield and a recognizable syn-
drome.108 Thus, guidelines that address the etiologic
workup of children with GDD/MR104,296,311,312 also should
be considered when evaluating a child with both an ASD
and GDD/MR but not necessarily a child with an isolated
ASD.

Among laboratory tests, high-resolution chromosome
analysis by G-banding and molecular testing for fragile X
syndrome have the highest yield in determining etiology
in patients with ASDs.‡ Some investigators have sug-
gested a battery of additional screening cytogenetic and
molecular studies for all patients with ASDs regardless of
gender, presence or absence of coexisting GDD/MR, dys-
morphic features, or family history.309 However, current
data do not support extensive testing of all children with
ASDs in clinical settings. Published studies have begun to
address some of the newer molecular genetic techniques
that have revolutionized genetic testing by detecting
microdeletions, duplications, and rearrangements not
visible with high-resolution chromosomal testing. Tar-
geted FISH studies can be used to screen for deletions or
duplications, such as those associated with chromo-
somes 15q and 22q.305,310 A relatively recent use of FISH
technology is genome-wide subtelomere screening,
which detects clinically significant abnormalities in 2.5%
of individuals with unexplained GDD/MR.313 This tech-
nology can detect a wide variety of abnormalities, in-
cluding some such as 22q13.3 deletion, that have been
reported in a subset of children with ASDs.314,315 Several
studies that examined the yield of subtelomere FISH
screening in ASD failed to detect a single abnormality,
which suggests that it may not be helpful in the routine
evaluation of these patients.89,305 However, additional
studies are needed. Comparative genomic hybridization-
microarray analysis is a promising tool that may become
standard of care in the future, but this technique has not
been evaluated systematically in children with ASDs.

Screening neurologic tests also have been suggested—
for example, electroencephalography (EEG [routine
and/or prolonged sleep studies]) for all children with
ASDs.316 Although nonspecific abnormalities have been
found in most children, the significance of these abnor-
malities is not clear, and additional research is needed to
determine if intervention is of any value. Thus, there is
no evidence to support universal screening EEG without
a clinical indication.317,318 An EEG should be considered
for children who demonstrate clinical signs that might
represent seizures and for children with clear language
regression. However, EEGs in children that demonstrate
“classic autistic regression” between 12 and 24 months
are often nonspecific and not helpful in the diagnostic
process. Previously published guidelines contain clear
recommendations that screening MRIs on all children
who present with ASDs, including those with isolated
macrocephaly, are not necessary.106,107,194 Given the het-
erogeneity of ASDs, the likelihood of multiple etiologies,
and the questionable clinical validity of an extensive
battery of screening tests on all children with ASDs,
more evidence is needed before a battery of genetic and
neurologic testing becomes standard of care.

†Refs 20, 23, 33, 89, 97, 101, 105, 302, and 310. ‡Refs 20, 23, 33, 89, 101, 105, 302, and 310.
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Although for the individual patient, it is important to
differentiate an idiopathic ASD (with a recurrence rate
of 5%–6% [range: 2%–8%]) from an ASD-associated
syndrome that may have a higher or lower recurrence
rate, there is no simple 1-size-fits-all search strate-
gy.1,2,106,107,300 Instead, the search should be guided by
clinical judgment based on history (eg, health, birth,
developmental, behavioral, family) and clinical presen-
tation (eg, comorbid MR, regression, seizures, neurode-
velopmental findings, dysmorphic features, comorbid
medical conditions). The importance of dysmorphic fea-
tures and/or neurologic abnormalities in predicting a
positive yield particularly has been emphasized.108 Fam-
ily characteristics (eg, insurance status, concern about
the child’s discomfort, or interest in pursuing a “no-
stone-left-unturned” etiologic workup) also may affect
parental decisions regarding the extent of the workup.
Finally, the availability of technology, the need for and
feasibility of sedation, managed care cost/benefit guide-
lines, and physician motivation each may play a role.
There are certainly many advantages to having a diag-
nosis, including genetic counseling and provision of re-
currence risks of known syndromes, the possibility of a
specific treatment strategy, counseling regarding the
natural history of a known disorder, anticipation of a
later associated comorbid disorder, prevention of sec-
ondary disorders, availability of prenatal diagnosis, ac-
cess to public support systems, access to syndrome-spe-
cific parent support groups, and, in some cases, the
psychological benefits of knowing that empower parents
to move on and focus on habilitative interventions.

A “search strategy” might be conceptualized as con-
sisting of 3 levels.

1. Studies that should be considered for all young
children with ASDs (ie, an audiology evaluation; how-
ever, school-based hearing screening may be adequate
in the older child with AS and no significant language or
learning deficits).

2. Studies that should be considered in all children
with both an ASD and coexisting GDD/MR or intellec-
tual disability (ie, high-resolution karyotype [650 bands]
and DNA testing for fragile X syndrome). Although a
high-resolution karyotype might reveal larger duplica-
tions, some clinicians believe that FISH testing for 15q
duplications also might be indicated.92,93 In the future, a
microarray analysis may replace high-resolution karyo-
typing. A methyl CpG-binding protein 2 (MECP2) anal-
ysis should be considered in females who present with
regression and autistic features that are also consistent
with Rett syndrome.310

3. Targeted studies (eg, EEG, metabolic studies, MRI)
should be considered when specific clinical findings are
identified by history or physical examination (eg, sei-
zures, cyclic vomiting and lethargy associated with mild
illnesses and/or unusual odors, hypopigmented mac-
ules). Identification of more subtle indicators and their

corresponding appropriate laboratory tests might be fa-
cilitated by referral to a geneticist, pediatric neurologist,
and/or developmental pediatrician.

Ongoing multisite studies are investigating specific
test protocols. Such evaluations are not recommended as
clinical standard of care at this time until analysis of the
data indicates which of the extended tests, if any, are
indicated and for which ASD populations. These re-
search protocols include many tests that are investiga-
tional, have unknown medical validity, and currently
are not available for clinical use. Some of these tests
include functional neuroimaging, immunologic studies,
metabolic testing, fibroblast karyotypes, neuroligin gene
testing, mitochondrial gene sequencing, genomic mi-
croarrays, and identification of endophenotypes.90,319 Al-
though these tests may not be relevant in clinical prac-
tice, they do have the potential to expand the fund of
knowledge about ASDs, reveal more specific ASD sub-
types, and provide a better understanding of coexisting
disorders and future prognosis. As the fund of knowl-
edge regarding genetic markers for ASDs expands and
technology continues to become more sophisticated, the
yield of these laboratory investigations may eventually
prove to be useful in the routine clinical evaluation of
children with idiopathic ASDs. For now, the existing
dichotomy regarding the extent of testing in research
versus clinical settings is challenging.301 Existing data do
not support routine application of any particular test
battery, nor do they suggest that tests currently under
investigation be routinely performed on all children with
ASDs at this time.

Prognosis
Although prognosis is one of the parents’ most pressing
concerns at the time of diagnosis, it depends on many
factors and usually cannot be predicted during early
childhood, especially in children younger than 3 years.320

Important early predictors include JA skills, functional
play skills,321 cognitive abilities, and severity of ASD
symptoms.322–334 Recent studies have revealed that al-
though most children diagnosed with AD retain their
diagnosis at 9 years of age,208 many, especially those with
PDD-NOS, improve, and a minority have optimal out-
comes; that is, they have normal intelligence and func-
tion reasonably well in mainstream classrooms without
an aid but still exhibit residual clinical signs of social
awkwardness, restrictive interests, or mild, infrequent
stereotypies. Some may show signs of ADHD, language-
based learning disabilities, or other learning challen-
ges.8–11,217 Poorer outcomes are associated with lack of JA
by 4 years of age and lack of functional speech by 5 years
of age,7,217 MR, seizures (especially with onset during
adolescence), comorbid medical (eg, tuberous sclerosis)
or psychiatric (eg, schizophrenia) disorders, and severe
autistic symptoms, especially when associated with ex-
treme “aloofness.” Factors associated with better out-
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comes include early identification resulting in early en-
rollment in appropriate intervention programs7,332 and
successful inclusion in regular educational and commu-
nity settings with typically developing peers.

Adult outcomes seem to correlate better with level of
cognitive-adaptive functioning than with the severity of
autistic symptoms. People with normal intelligence/
adaptive functioning and milder autistic symptoms gen-
erally have the best outcomes, those with MR or intel-
lectual disability and severe autistic symptoms have the
worst outcomes within the continuum, and those with
normal cognitive-adaptive skills and severe autistic
symptoms generally do better than those with MR or
intellectual disability and mild autistic symptoms,328,333

which reaffirms the contribution of intelligence rather
than degree of atypicality (autistic symptoms). However,
within the subgroup of children with normal intelli-
gence, the degree of atypicality then becomes more im-
portant in determining prognosis. Many believe that
people with AS have better outcomes than those with
other ASDs. This may be true, because by definition, all
those with AS have normal intelligence. One adult out-
come study found that although those with AS tend to
have a greater likelihood of earning a college degree
than those with high-functioning autism/PDD-NOS, the
college education did not significantly affect employ-
ment or marriage status.331,334

Genetic Counseling
Genetic counseling regarding recurrence risk in siblings
is important even when the etiologic evaluation is neg-
ative, because the recurrence risk is approximately 5%
to 6% (range: 2%–8%) in a family with 1 child with an
idiopathic ASD.67,68 The prevalence of abnormality in
siblings is even higher, perhaps 20%, when the broader
phenotype or milder constellation of similar social, com-
munication, and behavioral abnormalities is consid-
ered.68 If there are already 2 siblings with ASDs in a
family, it is likely that the recurrence risk for a strictly
defined ASD in subsequent offspring is well above 8%
and may approach 25%, but there is insufficient evi-
dence to be more precise.68 It is important to discuss the
recurrence risk promptly after diagnosis to provide par-
ents with this information before they conceive another
child.67 When an etiology is determined, the recurrence
risk may be lower or higher than the risk in idiopathic
ASD, depending on the syndrome or condition identi-
fied, and prenatal diagnosis may be possible.

GUIDANCE FOR PEDIATRICIANS REGARDING THE
IDENTIFICATION AND EVALUATION OF CHILDRENWITH ASDs
In summary, most PCPs can expect to care for several
children with ASDs in the context of the medical home.5

No two children with ASDs will be exactly alike; each
will have his or her own constellation of diagnostic and
management challenges. The PCP has an important role

in the early identification of children with ASDs. PCPs
should do the following:

1. Conduct surveillance at every well-child visit. Be a
good listener and recognize the early subtle red flags
that indicate the possibility of an ASD. Be especially
vigilant for younger siblings of a child who has al-
ready been diagnosed with an ASD.253

2. Screen at 18246,260 and 24260 months and any other
time when parents raise a concern about a possible
ASD. Although no screening tool is perfect, choose
and become comfortable with at least 1 tool for each
age group and use it consistently. Before 18 months
of age, screening tools that target social and commu-
nication skills may be helpful in systematically look-
ing for early signs of ASDs.261

3. If an ASD-specific screening result is negative but
either the parents or the PCP remain somewhat con-
cerned, then the PCP should schedule the child for an
early, targeted clinic visit to address these persistent
concerns.

4. Act on a positive screening result or when a child
demonstrates 2 or more risk factors. Do not take a
“wait-and-see” approach. Depending on the age of
the child, simultaneously refer for all 3: comprehen-
sive ASD evaluation; early intervention/early child-
hood education services; and an audiologic evalua-
tion. Do not wait for a definitive diagnosis of an ASD
to refer for developmental services; early intervention
can be beneficial even if it targets the child’s unique
deficits. The intervention strategy can be modified if
needed when the child is determined to have an ASD.

The science of ASDs is expanding rapidly. Newer tools
are under development and should become available to
clinicians so that children can be screened and evaluated
more efficiently and with greater accuracy in the future.

The reader is referred to the accompanying AAP clin-
ical report, “Management of Children With Autism
Spectrum Disorders,”303 to learn more about specific
techniques and challenges in caring for children with
ASDs within the context of a pediatric medical home.

APPENDIX 1: REIMBURSEMENT FOR SCREENING ACTIVITIES
Reimbursement for the administration of developmental
and ASD-specific screening tools is an important aspect
of screening. Developmental screening tests, including
ASD-specific tests that are completed by a parent or
nonphysician staff member and are reviewed and inter-
preted by the physician, can be billed appropriately by
using Current Procedural Terminology (CPT) code 96110.246

Tools that include a direct clinical observation com-
ponent have the benefit of providing some potentially
more objective information, and aspects of behavior that
parents may not have noticed can be sampled. Extended
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screening tests that include a direct testing component
can be billed appropriately by using CPT code 96111.246
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