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EARLY DETECTION

In the absence of targeted pharmacological therapies, early
surveillance and assessment leading to early intervention
represents the only successful strategy to reduce the severity of
symptoms and improve quality of life for children and their
families.



EARLY DETECTION: METHODS

• Parental reports

• Home-videos

Retrospective

studies

Autism spectrum disorder (ASD) is often diagnosed after 3-4
years of age despite the presence of impairment in a range of
skills from the earliest months of life



First alarm signs
retrospectively
recognised between
14 and 19 months: 

75% report them below 18 months of age

25% report them below 12 months of age

First reported alarm signs: 
 No social smile
 No name response
 Absence of initiative and responsivity
 Motor development difficulties

Medical consultation
at 2 year of age
requested for:
 Language delay
 Low reciprocity
 Regulation disorder
 Sterotipated

behaviors

PARENTAL REPORTS



HOME VIDEOS

From the  study of the first symptoms to the 
study of the emergence of social skills and
intersubjectivity, from the analysis of the 
developmental trajectories of vocalizations and 
movement to the analysis of the interactions
between the child and his caregivers



Symmetry No symmetry

Lying position
at 5 months



Unsupported gait
at 12 months

Symmetry No symmetry
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p < .05
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Repetitive behaviors: first year of life

DD





Disengagement/shifting attention

Contact searching

Visual attention to social stimoli

Reactivity for sensorial stimoli

Response to name

Motor abnormalities

RED FLAGS:

No big smiles or other warm, joyful 
expressions

by six months or thereafter

No back-and-forth sharing of sounds, smiles 
or other facial expressions 

by nine months 

No babbling 

by 12 months

No back-and-forth gestures such as pointing, 
showing, reaching or waving 

by 12 months

No words 

by 16 months

No meaningful, two-word phrases (not 
including imitating or repeating) 

by 24 months
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Any loss of speech, babbling or social skills at any age



HIGH RISK INFANTS

Recurrence risk up to 18% 
(25.9% for boys 9.6% for girls) 



Early detection: methods

• Parental reports

• Home-videos

Retrospective
studies

• Siblings

• At risk population

Prospective
studies



BRSC (USA) & BASIS (UK)

 2003: Autism Speaks High Risk Baby Siblings Research
Consortium (BSRC)

 2011: British Autism Study of Infant Siblings (BASIS)

The Baby siblings network bring together
research groups from around the world with
the mission of discovering the earliest
predictors of autism.



Mutual gaze (i.e. infant and parent making eye contact) Infant affect

Infant/parent touching each other 

Joint attention 





Infants later diagnosed with
autism spectrum disorders
exhibit mean decline in eye
fixation from 2 to 6 months
of age, a pattern not
observed in infants who do
not develop ASD.



HR infants were slower to 
develop skill in sitting
and standing postures
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Figure 1

Mean total duration of Lying, Sitting, and Standing postures for LR, HR, and AD infants at 6, 9, 12, and 14

months of age. Error bars indicate standard errors.
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Click on the image to see a larger version.



Visual- motor coupling, or action anticipation, during a dynamic, 

interactive ball-rolling activity. 

LR and HR infants demonstrated context appropriate looking behavior,

both before and during the ball’s trajectory toward them.

HR infants were less likely to exhibit context appropriate anticipatory

motor response to the approaching ball (moving their arm/hand to

intercept the ball) than LR infants.

This finding did not appear to be driven by differences in motor skill

between risk groups at 6 months of age and was extended to show an

atypical predictive relationship between anticipatory behavior at 6

months and preference for looking at faces compared to objects at age

14 months in the HR group.





Example brain images indicating the presence of increased extra-axial CSF. (A) T1-

weighted coronal images of a low-risk infant with normal MRI at 6, 12, and 24 months.

(B) T1-weighted coronal images of a high-risk infant with increased extra-axial CSF at

6, 12, and 24 months. This child was diagnosed with ASD at 24 months.
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0-12 months: risk indexes

12 months: risk diagnosis

18 months: provisional diagnosis

24 months: final diagnosisFuture 
challenges:



AIM of the NETWORK

Clinical and observational protocol for monitoring vocal-
social-motor-cognitive development (from birth to three
years old) of low- and high risk infants/toddlers

A WORKING MODEL THAT MAY BE 
EXTENDED TO:

1. OTHER AT-RISK POPULATIONS, 
2. OTHER CLINICAL CONTEXTS

3. THE ENTIRE ITALIAN TERRITORY



Coordinator:
Istituto Superiore di Sanità (Maria Luisa Scattoni)

WP data analysis: Istituto Superiore di Sanità (Maria Puopolo)

WP clinical/research centers:
1) IRCCS Fondazione Stella Maris (Filippo Muratori-Fabio Apicella)
2) IRCCS Fondazione Stella Maris, Sezione di Neurologia della Prima Infanzia (Andrea Guzzetta)
3) IRCCS Ospedale Pediatrico Bambino Gesù (Stefano Vicari-Giovanni Valeri-Luigi Mazzone)
4) IRCCS Eugenio Medea – Associazione La Nostra Famiglia (Massimo Molteni)
5) Università Campus Bio-Medico di Roma (Antonio M. Persico)
6) Consiglio Nazionale delle Ricerche - ISASI (Giovanni Pioggia)
7) Policlinico Universitario “G. Martino” di Messina (Antonio M. Persico)
8) Policlinico Umberto I – Via dei Sabelli, Roma (Carla Sogos e Francesco Cardona)
9) Centro Interdipartimentale Mente e Cervello, CIMeC (Giorgio Vallortigara)
10) Centro Autismo e Sindrome di Asperger, Ospedale di Mondovì (Maurizio Arduino)
11) Università di Trento (Paola Venuti e Gianluca Esposito)
12) Azienda Ospedaliera Universitaria Senese (Roberto Canitano-Valeria Scandurra)



RECRUITMENT

Inclusion criteria

• Low risk infants: born after 37 gestational weeks (GW) and with birth weight > 2400 gr

• Baby siblings (high risk): siblings of children diagnosed with ASD

• Small for Gestational Age (SGA) infants: birth weight below the 10th percentile

• Premature: born between 26 and 31 GW

Exclusion criteria

• Infant born before 37 GW and/or with birth weight < 2400 gr

• Presence of known genetic syndrome (in proband or infant) related to ASD (e.g. TSC, FXS,
22q11, 16p11.2, Rett’syndrome)

• Presence of severe cardiovascular, lung, kidney, endocrinological or hematological diseases







Spontaneous 
infant crying



Crying can be viewed
as both part of a first 

communicative system and 
an early social structure 
in human development
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A number of studies that examined cries of infants with
specific medical conditions related to neurological
damage have shown that fundamental frequency (f0) is
particularly influenced by neurological damage.

Higher level of f0:
• Brain damage

• Meningitis

• Asphyxia

Lower levels of f0:
• Hypothyroidism 

• Children with Trisomy 13, 18, 21



Typical Developing

F0 developmental trajectory

Time points

H
er

tz High Risk-DD

High Risk-ASD

Longitudinal profile of F0



Analysis of 
General Movements



FIDGETY

Movements

5 10 15 20 25 30 35 40 45 50 55 60

Postmenstrual Age (weeks)

Postterm Age (weeks)

Term 5 10 15 20

WRITHING

Movements

DEVELOPMENTAL COURSE OF GENERAL MOVEMENTS
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WRITHING

GM optimality score: 
Maximum 18; Minimum 8

High Risk-ASD

High Risk-NDDs

Typical developing

High Risk –no diagnosis

TRAJECTORY OF GENERAL MOVEMENTS
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WRITHING

GM optimality score: 
Maximum 18; Minimum 8

Motor optimality score: 
Maximum 28; Minimum 5

High Risk-ASD

High Risk-NDDs

Typical developing

High Risk –no diagnosis

TRAJECTORY OF GENERAL MOVEMENTS



Attention to social stimuli



AREA OF INTEREST: FACE AND EYE GAZE

1)

UPRIGHT vs.

INVERTED FACE-LIKE

DIRECT vs. 

AVERTED EYE-GAZE 

2)

Di Giorgio e al., Sci Rep 2016

p = .016 p = .041

11                13 11                13

12               14 12               14



Assessment/Diagnostic tools 6m 12m 18m 24m 36m

VinelandAdaptive Behavior Questionnaire
(VABS PL) II

X X X X

MacArthur Communicative Development
Inventory

X X X X

Questionario Temperamento (QUIT) X X X X X

M-CHAT X

Child Behavior Checklist (CBCL) X X X

Griffiths (GMDS) X X X X X

Autism Observation Scale for Infants
(AOSI)

X X

ADOS-2 (modulo Toddler) X X X

ADOS-2 (modulo 1 o 2) X

Autism Diagnostic Interview –Revised
(ADI-R)

X

Parenting Stress Index (PSI) X X X X X

NIDA Network Protocol Summary



1) High risk infants

At 6 and 12 months

At  18 and 24 months

EDTA 
tubes

(10 ml)

Tempus for 
RNA tube

Urines 
(10 ml)

Saliva 
(swab)

Urines 
(10 ml)

Metabolomics

Metallomics

Proteomics

3) Parents2) Unaffected and ASD siblings

Tempus for 
RNA tube

EDTA 
tubes

(10 ml)

Urines 
(10 ml)

At the twelve-month-visit of 
the high risk infants:

OMICS panel:

Genomic DNA

Total RNA/miRNAs

5-HT

Saliva 
(swab)



Establishment of normative values for the vocal,
motor and social maturation profile in infants can be used

not only for early diagnosis of ASDs, but also to identify other
neurodevelopmental disabilities (i.e. intellectual disability, language or
motor delay).

A WORKING MODEL THAT MAY BE EXTENDED 
TO OTHER AT-RISK POPULATIONS

CONCLUSIONS



Early detection: methods

• Parental
reports

• Home-
videos

Retrospective
studies

• Siblings

• High-risk
populations

Prospective
studies

• Large scale screening 
(paediatricians/parents)
• Well-child surveillance
protocol by 
paediatricians
• Kindergarten teachers
training 

Screening



Map of 
the ASD 
European
screening 
studies

LARGE SCALE SCREENING



Over 70,000 children have been screened in Europe 
using 18 different screening procedures

Population-based
screening

ASD specific
screening tool
performed on 
children with a  
development delay



• ADOS

• Griffiths’ Mental Development 

Scale 

• Vineland Adaptive Behavior 

Scale  

Web-based platform1

CHAT-MCHAT-QCHAT 2

Diagnostic Assessment3



Well-child surveillance protocol

Neurodevelopment
assessment (with a 

special focus on 
socio-comunicative 

skills) by 
paediatricians



Kindergarten teachers training

Early signs identification

Paediatrician assessment

Early detection and diagnosis



BEST CLINICAL PRACTICES: suggestions

• Screening procedures - ASD-specific questionnaires (M-CHAT,
Q-CHAT etc.)

• Protocol for assessing and promoting neurodevelopment
(well-child surveillance protocol – paediatricians)

• Web-based platform to connect paediatricians/
neonatologists with the child psychiatric/neurologic units

• Monitoring of at-risk populations: siblings of children with
ASD, prematures and SGA etc.



Thank you for your attention
BRAINVIEW

Marie Skłodowska-Curie Actions (MSCA) 
Innovative Training Networks (ITN)

H2020-MSCA-ITN-2014

DG Santé

Italian Network for early detection of
Autism Spectrum DIsorders (NIDA)


