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Justification: Autism Spectrum Disorder (ASD) is a clinically heterogenous condition with a wide range of etiological factors and causing
significant public health burden. ASD poses a serious developmental disadvantage to the child in the form of poor schooling, social
function and adult productivity. Thus, framing evidence-based national guidelines is a pressing need.
Process: The meeting on formulation of national consensus guidelines on neurodevelopmental disorders was organized by Indian
Academy of Paediatrics in Mumbai on 18th and 19th December 2015. The invited experts included Pediatricians, Developmental
Pediatricians, Psychiatrists, Remedial Educators, Pediatric Neurologists and Clinical Psychologists. The participants framed guidelines
after extensive discussions. Thereafter, a committee was established to review the points discussed in the meeting.
Objective: To provide consensus guidelines on evaluation and management of ASD in children in India.
Recommendations: Intervention should begin as early as possible. A definitive diagnosis is not necessary for commencing intervention.
Intervention should target core features of autism i.e. deficits in social communication and interaction, and restricted repetitive patterns of
behavior, activities and/ or interests. Intervention should be specific, evidence-based, structured and appropriate to the developmental
needs of the child. Management of children should be provided through interdisciplinary teams, coordinated by the Pediatrician.
Management of co-morbidities is critical to effectiveness of treatment. Pharmacotherapy may be offered to children when there is a
specific target symptom or co-morbid condition.
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RECOMMENDATIONS

raming guidelines for management of Autism
Spectrum Disorder (ASD) in India is a pressing
need due to the clinical complexity of the
condition, high prevalence (1 in 65 children 2-9
years of age) [1], and the fact that ASD poses multiple
limitations on schooling, adult capital and social
inclusion.

Clinical Evaluation
Empirically, it has been found that the earliest symptoms
are absence of normal behavior (not presence of
abnormal ones) i.e. absence of warm, joyful,
reciprocating expressions or to-and fro babbling and
jargoning; and, a ‘very good’ baby i.e. quiet and
undemanding. Other key signs include parental concerns
about inconsistent hearing or unusual responsiveness,
especially to name call; extremes of temperament and
behavior ranging from marked irritability to alarming
passivity; and regression of social skills and/ or speech.

The meeting on formulation of national consensus
guidelines on neurodevelopmental disorders was
organized by Indian Academy of Pediatrics in Mumbai, on
18th and 19th December, 2015. The invited experts
included Pediatricians, Developmental Pediatricians,
Psychiatrists, Pediatric Neurologists, Remedial Educators
and Clinical Psychologists. The participants framed
guidelines after extensive discussions and literature
review. Thereafter, a committee was established to review
the points discussed in the meeting.

Screening
All children should be screened by a standardized autism
screening tool at 18 and 24 months of age [2].

Subsequent sections include the points of consensus
on evaluation and management of ASD.
INDIAN PEDIATRICS

(a) If the child is above 18 months, then administer the
ASD - specific screening tool (discussed later).
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(b) If the child is below 18 months, then: (a) evaluate
social communication skills, (b) commence parental
education and (c) reschedule next visit after 3 months
(if child’s age is less than 12 months) or after 1 month
(if child’s age is more than 12 months).

months of age [8, 10-13]. Other reported features in
literature are as varied as sensory and motor impairments,
deficits in play and imitation skills, and gastrointestinal
symptoms [14-26].
Co-morbidities

If concerns persist, then administer the ASD–specific
screening tool.

Associated conditions with ASD could include
intellectual or language impairment, known genetic
conditions, catatonia, motor deficits (e.g., abnormal gait,
clumsiness, toe-walking or hypotonia), macrocephaly,
medical disorders (e.g., seizures, lead poisoning in
children with pica); neurodevelopmental, behavioral and/
or mental health co-morbidities (e.g., hyperactivity,
anxiety, depression, behavioral dysregulation), sleep
problems (e.g., late onset, frequent waking, restlessness)
that may affect daytime function, gastrointestinal,
feeding, and nutrition problems (e.g., constipation,
restricted diet), and delays in acquisition of self-help
skills (e.g., toileting, dressing, hygiene).

(c) If screening results are positive or concerning then: (a)
continue parental education, (b) refer the child for
comprehensive ASD evaluation, (c) initiate an early
intervention program, (d) evaluate hearing status, and
(e) schedule next follow-up visit after a month
The Modified Checklist for Autism in Toddlers (MCHAT) is a freely available and downloadable
questionnaire (in multiple languages) to be completed by
parents, which takes about 10 minutes to complete. It uses a
simple scoring procedure based on passed/ failed items. If
the child screens positive, a follow up interview is
conducted including only those items on which the child
failed in initial screening, thus decreasing the likelihood of
false-positive results [3]. The Social Communication
Questionnaire is another tool that is also available in many
Indian languages. Studies have looked at the sensitivity and
specificity of these tools and found that they are more
accurate for pervasive developmental disorders including
ASD with lower intellectual and adaptive functioning [4].
The Trivandrum Autism Behavior Checklist was
developed at the Child Development Centre at Trivandrum,
Kerala and it was observed that the results of evaluation
were comparable to those obtained by administering the
Childhood Autism Rating Scale (CARS) [5].

Diagnosis
Diagnosis of ASD is made as per the Diagnostic and
Statistical Manual of Mental disorders - fifth edition [27],
and independent checklists (discussed below) serve the
purpose of eliciting the diagnostic features. The INCLEN
diagnostic tool for ASD (INDT-ASD) has high content
validity, internal consistency, criterion validity,
convergent validity and 4-factor construct validity [28].
The Indian Scale for Assessment of Autism (ISAA) has a
sensitivity of 93.3, specificity of 97.4 and positive and
negative predictive values of 35.5 and 0.08, respectively;
with good reliability but sub-optimal validity. The role of
ISAA is relevant to identification and certification of 3–9
year old children at high risk for Autism, with the cut-off
being an ISAA score of above 70 [29]. Another useful
tool is the Childhood Autism Rating Scale (CARS);
CARS score of ≥33 (sensitivity, 81.4%, specificity,
78.6%; Area under the curve 81%) has been advised for
diagnostic use in the Indian population. CARS has good
inter-rater reliability (0.74) and test-retest reliability
(0.81) [30]. The Autism Diagnostic Observation
Schedule (ADOS) has also been validated and translated
into Hindi and Bengali [31]. In addition, the Autism
Diagnostic Interview (ADI), with a sensitivity and
specificity of 92% and 89% , respectively, is a tool that
can be used for diagnosis, albeit having significant cost
and usage-time implications [32-35]. Table I summarizes
the various operational aspects of ISAA, INCLEN
diagnostic tool, ADI and ADOS.

Clinical features
Symptoms of ASD must be present in the early
developmental period, but they may not be apparent until
later (i.e., when social demands exceed limited
capacities). Hence, symptoms of ASD are most
commonly recognized in the second year of life.
However, symptoms in children with the least severe
phenotypes of ASD may not be apparent to parents or
teachers until four to six years of age or later. ICD-10
continues to require that symptoms be present before
three years of age [6-9].
Children may present with delays in core
developmental areas in first year of life or may develop
typically and then plateau. Approximately two-thirds of
patients with ASD present with lack of acquisition of
communication skills during the first two years of life; and
one-fourth to one-third of children achieve early language
milestones, but have regression of language,
communication and/or social skills between 15 and 24
INDIAN PEDIATRICS

All children with ASD should undergo a physical
examination, and screening for hearing and vision [36].
Assessment of cognitive ability and adaptive skills is
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TABLE I SOME DIAGNOSTIC TOOLS FOR AUTISM

Name of the tool

Time taken (approx)

Age-group

Cost

Languages

INCLEN tool (INDT-ASD)

45-60 minutes

2-9 years (as per the
validation study)

Free

Hindi, English, multiple
regional languages

ISAA

20-30 minutes

3-9 years

Free

ADI

120 minutes

2 years and above

$ 261*

English

12 months and above

$2095*

Hindi, Bengali, English

ADOS

40-60 minutes

*Last accessed in January 2017.

recommended for planning intervention, with respect to
observed social-communication difficulties relative to
overall development. The child’s strengths and
weaknesses need to be charted [37]. Measurements of
receptive and expressive vocabulary (using a tool like
Receptive-Expressive Emergent Language Scale, REELS)
and social-pragmatic skills (e.g. clinically or via a scale
like ADOS) are essential to have a complete diagnostic
impression and an informed intervention plan [38].
Occupational and physical therapy evaluations should be
conducted to evaluate sensory and/or motor difficulties
[39]. Based on family history, examination and any
dysmorphic features, additional evaluations are
recommended to probe for hypothyroidism, homocystinuria, head injury, fetal alcohol syndrome or
chromosomal abnormalities. Landau-Kleffner syndrome
should be ruled out (aphasia and distinctive EEG features).
Neurologic consultation and EEG is required (including,
MeCP2 gene for possible Rett’s disorder if suspected). A
Wood’s lamp examination for signs of Tuberous sclerosis,
as well as genetic testing including G-banded karyotype,
Fragile X testing, or chromosomal microarray maybe done
if clinically indicated [36,40-42].

handicapped Children or TEACCH), Developmental/
relationship-based models (e.g., Floor time) and
Integrated programs that use a combination of strategies
within the treatment program (e.g., Social
Communication, Emotional Regulation and Transactional
Support or SCERTS) [36,38]. In terms of co-morbidities,
cognitive behavioral therapy has shown effectiveness for
anxiety and anger management in high functioning young
adults with ASD [36]. Pharmacotherapy may be offered to
children with ASD when there is a specific target symptom
or co-morbid condition [36,38].
Effectiveness of an intervention
A good educational program for autism depends on the
child’s chronological age and developmental level,
specific strengths and weaknesses and family needs. A
recommended program should preferably have [2]: 1:1 or
1:2 (child to therapist ratio), individualized for each child
and with an interdisciplinary team that documents
evaluation and intervention. Each professional should
have specialized expertise in working with children with
autism. A minimum of 25 hours per week of intervention
is critical for effectiveness. Ongoing program evaluation
and adjustment is necessary. A curriculum emphasizing
attention, imitation, communication, play and social
interaction is essential. Family involvement is a prerequisite for the program’s effectiveness.

Intervention
Intervention should begin as early as possible, even while
evaluation for a definitive diagnosis is ongoing.
Intervention should target core features of autism and
should be specific, evidence-based, structured and
appropriate to the developmental needs of the child.
Management
should
be
provided
through
interdisciplinary teams, coordinated by a Developmental
pediatrician/Pediatrician and should include a Child
neurologist or psychiatrist, Clinical psychologist,
Occupational therapist, Speech and language therapist,
Special educator, Nutritionist and Social worker [36].

The program goals should include (a) enhancing eye
contact, social orientation, nonverbal and verbal
communication, (b) reducing the repetitive and restricted
behaviors/activities/interests, sensory issues and
hyperactivity (e.g., increasing sitting tolerance), (c)
improving joint attention and (d) improving social, motor,
and behavioral capabilities. Individuals with ASD should
be offered interventions specifically targeting deficits in
social communication/pragmatic language (group or
individually focused) with a focus on social skills, based
on empirically supported methods described in a protocol
or manual [43,44].

Intervention models
Many interventional models are established, such as
Behavioral models (e.g., Applied Behavior Analysis or
ABA), Structured teaching (e.g., The Treatment and
Education of Autistic and related CommunicationINDIAN PEDIATRICS

Parent-mediated early intervention
Parent-education and home-interventions are important
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but not necessarily a substitute to individual therapeutic
intervention for each child; these are more likely to be
effective if part of a multidisciplinary intervention
program. There is not much scientific evidence for the
efficacy of parent-mediated approaches (for outcomes
like improved language and communication, improved
child initiation and adaptive behavior, reduced parents’
stress) [45,46]. However, the evidence for positive
change in patterns of parent-child interaction (e.g., shared
attention or parent-child synchrony) is strong [45,46].
Active involvement of families and/ or caregivers as a
form of co-therapy is desirable but only with appropriate
supervision, training and monitoring. Parents should help
set goals and priorities for their child’s treatment, and
they should teach or reinforce new skills at home and in
the community. Parent-mediated interventions are costeffective and increase the sense of empowerment on the
part of caregivers [45,46].

planned, intensive and individualized with an experienced,
interdisciplinary team of providers, and family
involvement. An accurate assessment of the child’s
strengths and vulnerabilities is required, with an explicit
description of intervention goals and procedures as well as
monitoring of effectiveness. A parent-education and home
component is important. Both ESDM and TEACCH
programs have been found to be effective [47-49].
Psychopharmacologic interventions
Psychopharmacologic interventions can improve the
child’s functioning and the ability to participate in
behavioral interventions. Medication should always be
used in conjunction with appropriate behavioral and
environmental interventions. Pharmacologic therapy may
also be warranted for the treatment of co-morbid
psychiatric or neurodevelopmental conditions, or for
specific (‘target’) behavioral symptoms that interfere
with overall functioning [36]. Specific pharmacological
treatments have been summarized in Table II and an
overview is provided below:

Educational management
Inclusion: Inclusion is the goal of educational
management; though, it needs to be rationalized and
practically implemented based on individual situation.

Stimulants for hyperactivity and inattention:
Methylphenidate improves symptoms of hyperactivity
and inattention in children with ASD, and may also have
beneficial effects on social communication and selfregulation. It is recommended when impaired function
persists (not due to other causes like anxiety); in spite of
behavioral and/or environmental interventions. However,
the response rate to methylphenidate is lower in children
with ASD, than in children with Attention Deficit
Hyperactivity Disorder without ASD. In the largest
crossover trial, approximately 50% of children with ASD
responded to methylphenidate (as measured on the
hyperactivity subscale of the Aberrant Behavior
Checklist); with greater improvement at higher doses
(0.25 to 0.5mg/kg versus 0.125 mg/kg per dose) [50-53].
Adverse effects of methylphenidate include sleep
disturbance, decreased appetite, irritability, tics, sadness,

Special services: An appropriate Individualized
Educational Plan (IEP) is central in providing effective
service e.g., Early Start Denver Model, and the Treatment
and Education of Autism and related Communicationhandicapped Children (TEACCH) program [45-49].
Curriculum: Educational plan should reflect an accurate
assessment of the child’s strengths and vulnerabilities and
their relation to academic skills. Modified or special
curricula must be adapted and provided to meet optimum
education needs of the child.
Provisions: Various boards provide for certification with
special provisions for children with autism [36].
Children with ASD need a structured educational
approach with explicit teaching. Interventions should be

TABLE II DRUGS AVAILABLE FOR PHARMACOLOGICAL MANAGEMENT OF AUTISM SPECTRUM DISORDERS
Drug name

Indications

Dose

Side-effects

Methylphenidate

Impaired function in spite of
behavioural and environmental
interventions

10-40 mg each morning,
extended release

Sleep disturbance, decreased
appetite, irritability, tics, sadness,
dullness and social withdrawal

Risperidone

Ineffectiveness of stimulants and/or 0.5-3.5 mg/day
maladaptive behaviors

Weight gain, increased appetite,
fatigue, drowsiness, drooling,
dizziness

Atomoxetine

Methylphenidate not tolerated

1.2 mg/kg/day

Nausea, anorexia, fatigue, early
awakening

Fluoxetine

Repetitive behaviors and rigidity

2.4-20 mg/day

None significant

INDIAN PEDIATRICS
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dullness and social withdrawal [54,55].

Medications are unlikely to be effective in the absence of
an appropriate sleep schedule. There is little evidence for
pharmacologic management of sleep disturbances in
children. No medications are approved by the US Food
and Drug Administration to address sleep in ASD.
However, several are used in clinical practice.

Risperidone for maladaptive behaviors: In case of
ineffectiveness of stimulants and/or presence of
maladaptive behaviors, risperidone is recommended.
Maladaptive behaviors in children with ASD include
irritability, aggression, explosive outbursts (tantrums)
and self-injury. These behaviors may occur in response to
anxiety or frustration, which should be the first targets of
management. Maladaptive behaviors can also occur due
to anxiety/mood disorders or impulse control problems if one of these conditions is identified as a cause for the
behavior, then medications targeting that symptom
should be used.

Melatonin is recommended for patients with ASD who
have difficulty falling asleep and staying asleep, despite
appropriate sleep hygiene and behavioral or
environmental interventions. A low starting dose of 0.5 to
1 mg, 30 minutes before sleeping time, regardless of age
and weight should be given (maximum dose: 10 mg) [63].
Gastrointestinal problems: The frequency and types of
gastrointestinal (GI) disorders in children with ASD are
similar to those in children without ASD. GI disorders in
children with ASD generally should be managed in the
same way as in children without an ASD [64-66].

Risperidone is the most commonly used atypical
antipsychotic drug for the treatment of maladaptive
behaviors in children with ASD [56]. It is approved for
treatment of irritability presenting with aggression,
tantrums and/ or deliberate self injury in children (≥5
years) with ASD. Randomized controlled trials and
systematic reviews indicate a positive response in
individuals with ASD and disruptive behaviors.
Risperidone does not significantly affect deficit in social
interaction and communication [57]. Adverse effects are
usually mild and resolve over a few weeks [58].
Risperidone is recommended to be given for children 5-16
years of age in the dose of maximum 3 mg per day.

Anxiety: It is common in individuals with ASD and may
contribute to aggressive, explosive, or self-injurious
behaviors. Anxiety in children with ASD is treated with
the same therapies that are used to treat anxiety in other
children. Pharmacotherapy is one arm of a multimodal
approach that may include individualized therapy,
cognitive behavioral therapy, behavioral interventions/
incentives, accommodations to address sensory
sensitivities and special education services [67].
Components of the multimodal therapy may vary from
patient to patient. Buspirone (an anxiolytic) is another
agent that may be used to treat anxiety in children with
ASD [68].

Selective Serotonin-Reuptake Inhibitors (SSRIs) for
repetitive behaviors and rigidity: Repetitive behaviors,
stereotypies, and rigidity in children often interfere with
function. Potential treatments for repetitive behaviors in
children with ASD include SSRI, clomipramine, atypical
antipsychotics and valproate [59]. Fluoxetine (or another
SSRI) can be used as the initial medication for repetitive
behaviors that require pharmacologic intervention
(maximum dose: 10 mg per day). SSRIs have fewer side
effects than other agents and may be helpful in treatment
of coexisting anxiety. Rigorous studies on use of SSRIs in
children with ASD are lacking. The available evidence
suggests that fluoxetine may be beneficial for repetitive
behaviors and rigidity [60].

Mood disorders: A number of agents have been used to
treat symptoms related to dysregulated mood in children
and adolescents with ASD. These include atypical
antipsychotics (for maladaptive behaviors), SSRIs (for
repetitive behaviors and anxiety) and mood-stabilizing
agents (e.g., lithium). None of these agents have been
studied specifically for mood regulation in children with
ASD.
Depression: Antidepressant therapy, similar to its use in
non-ASD children, may be indicated if depressive
symptoms persist despite counseling and psychosocial
interventions. Side effects include increased incidence of
behavioral activation (e.g., impulsivity, silliness,
agitation and dis-inhibition) and risk of suicidal ideation.
Individuals with ASD may respond to very low doses of
SSRI or serotonin norepinephrine reuptake inhibitors, but
typical pediatric doses may be necessary. It is important
to ‘start low and go slow’.

Sleep disturbances: Many children with ASD have sleep
disturbances, including late onset, frequent waking and
restlessness [62]. Sleep disturbances may be related to
abnormalities in melatonin, serotonin, or gammaaminobutyric acid (GABA). The evaluation of sleep
disturbances in children with ASD should include a
thorough sleep history and screening for obstructive
apnea and other sleep disorders. It is important to ensure
appropriate sleep hygiene. Behavioral interventions to
decrease sleep disturbances should be used, before
considering
pharmacologic
interventions
[63].
INDIAN PEDIATRICS

Complementary and alternative therapies: There is no
evidence for effectiveness of these therapies and
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KEY MESSAGES

1. The diagnosis of Autism Spectrum Disorder needs the involvement of a multidisciplinary team working together.
2. The intervention administered by a clinician should be 1:1 or 1:2 (child to therapist ratio); individualized for each
child and with an interdisciplinary team that documents evaluation and intervention.
3. Parent-education and home interventions are more likely to be effective, if part of a multidisciplinary intervention
program.
4. Psychopharmacologic interventions do not treat the underlying ASD. However, they can improve the child’s
functioning and the ability to participate in behavioral interventions.
5. There is no evidence for effectiveness of ‘complementary/ alternative therapies and pediatricians should be
able to counsel caregivers to not opt for these therapies.

pediatricians should be able to counsel caregivers to not
opt for these therapies [36].

Government guidelines have requested state
governments to constitute these certification medical
boards immediately and stated that the certificate should
be valid for a period of five years for individuals below
18 years of age with temporary disability; and for those
who have acquired permanent disability, should receive
‘permanent’ validity on their certificates.

Prognosis
In clinical experience, certain factors are known to be
associated with positive outcomes; these include:
presence of joint attention, functional play skills, higher
cognitive abilities, mild severity of ASD symptoms, early
identification, involvement in intervention, and a move
towards inclusion with typical peers. However, in a recent
systematic review, it was shown that less severe sub-types
of ASD and early identification predicted favorable
outcomes while other factors were inconclusive [69]. In
another study, it was noted that development of
communicative and language skills at an early age and
high IQ could be key predictors of optimal outcomes
[70].

CONCLUSION
Autism Spectrum Disorder is a complex condition with
widely varying clinical manifestations, thus requiring
evaluation and intervention by a range of professionals
working in coordination. Behavioral and environmental
interventions are the key to optimal outcomes, in
conjunction with medications for specific symptoms.
Parent involvement during intervention is incumbent to
sustain therapeutic gains.
Contributors: All authors have contributed, designed and
approved the manuscript.
Funding: None; Competing interest: None stated.

Disability Certification
According to the National Trust for the Welfare of
Persons with Autism, Cerebral Palsy, Mental Retardation
and Multiple Disabilities Act, 1999; various schemes
have been made available like Niramaya (Insurance),
Aspiration (Early intervention) and Gyan Prabha
(scholarship) [71]. Moreover, the notification issued in
April 2016 by the Department of Empowerment of
Persons with Disabilities under the Ministry of Social
Justice and Empowerment, detailed the guidelines for
evaluation of Autism and procedure for its certification
[71-73]. The IAP expert group recommends that ASD
should be diagnosed using the DSM-5 and INCLEN tools
and certified using the ISAA. Certification of disability
for persons with Autism maybe executed by an Autism
Certification Medical Board, duly constituted by the
Central Government or the State Government,
comprising of (a) a Clinical/Rehabilitation Psychologist;
(b) a Psychiatrist and (c) a Pediatrician or General
Physician, depending on the specific case. The
INDIAN PEDIATRICS

ANNEXURE I
Participants of the National Consultative Meet
Convener: Dr Samir Dalwai, Mumbai.
Experts: (In alphabetical order) Abraham Paul, Cochin; Anjan
Bhattacharya, Mumbai; Anuradha Sovani, Mumbai; Bakul
Parekh, Mumbai; Chhaya Prasad, Chandigarh; Deepti Kanade,
Mumbai; Kate Currawalla, Mumbai; Kersi Chavda, Mumbai;
Madhuri Kulkarni, Mumbai; Monica Juneja, New Delhi;
Monidipa Banerjee, Kolkata; Mamta Muranjan, Mumbai;
Nandini Mundkur, Bangalore; Neeta Naik, Mumbai; P
Hanumantha Rao, Telangana; Pravin J Mehta, Mumbai; SS
Kamath, Cochin; Samir Dalwai, Mumbai; Sandhya Kulkarni,
Mumbai; Shabina Ahmed, Assam; S Sitaraman, Jaipur; Sohini
Chatterjee, Mumbai; Uday Bodhankar, Nagpur; V Sivaprakasan,
Chidambaram, Tamil Nadu; Veena Kalra, New Delhi; Vrajesh
Udani, Mumbai; Zafar Meenal, Bhopal.
Rapporteur: Leena Deshpande, Mumbai; Leena Shrivastava,
Pune; Ameya Bondre, Mumbai.
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Invited but could not attend the meeting: MKC Nair, Thrissur;
Pratibha Singhi, Chandigarh; Jeeson Unni, Cochin; Manoj
Bhatavdekar, Mumbai.
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