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Il trattamento farmacologico 
nell’autismo

• L’autismo è un disturbo eterogeneo

• I farmaci sono frequentemente utilizzati: relativamente 
efficaci sui sintomi associati ma non sui sintoni core

• Autismo è il maggior unmet need in psicofarmacologia dello 
sviluppo

• Nuovi meccanismi, nuove metodologie



Social-Emotional Reciprocity

Verbal/Non Verbal Social Communication

Reciprocal Relationships

Repetitive speech/movements, use of objects 

Adherence to routines/rituals

Restricted/fixated interests

Unusual sensory interests/reactions

Social Communicative Behaviors

Restrictive Repetitive Behaviors/Interests

Autism Spectrum Disorder

DSM 5;  2013
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Type of Onset
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conditions
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comorbidity

Highly Heterogeneous Presentation



Autism Spectrum Disorders



CDC 2016



• Genetics
Synaptic signaling genes 

(e.g., Shank family, CNTNAP2,…)

• Anatomy (postmortem) 

Minicolumns: more, smaller, dispersed

Microdysplasias

Brain imaging  
Awry white matter trajectories

Decreased functional connectivity
Just et al., 2004

ASD: Dysconnection Syndrome
Microscopic

Control Autism

Casanova et al., 2002

de la Torre-Ubieta, 2016 

Shumann et al., 2010

Macroscopic 

Stoner et al. NEJM 2014



Di Martino et al., 2014

Total N=763 (ASD=360, Controls= 403); males only

• Reconciling seemingly conflicting 

evidence of ASD  Hypo- and 

Hyper- connectivity 

• Both exist

• Vary  with the functional territory 

involved 



Trans-membrane proteins/ 
 Cell adesion/ cell communication
 Neural migration
 Axon outgrowth & guidance
 Synaptogeesis
 Synaptic stability
 Dendritic aborization
 Spine dynamics

- Neurorexins -NRXN1, NRXN3, NRXN4X
Contactin-Associted protein–like 2- (Cspr2)

- Neuroligins: Cadherin (CDH)
Protocadherin (PCDH)
Contactine (CNCTN)

Cyliation genes: AHI 1, DISC

Scaffolding proteins:
- SHANK 1, SHANK 2, SHANK 2
- SAP 97 (DLG1); PSD 95 (DLG4); SAPAP 2 (DLGAP 2)

Intracellular trasmission
- PTEN (Phosfatase- TENSine homologus)
- TSC 1 , TSC 2
- FMR 1

Intracellular dinamics
- DISC

Gene expression, epigentic coding, gene 
transcription, RNA processing 

- MECP 2 (methyl .CpG binding Protein)
- FMR 1 (FraX mental Retardation) Kleijer et al. Neuropsychopharmacology 2014









Jobski et al 2016



7901 ASD ; 79010 No-ASD
83%  Male
23-17 y



7901 ASD ; 79010 No-ASD
83%  Male
23-17 y





EMA-approved indications for antipsychotics in 
children and adolescents

Antipsychotic Indication in psychosis Other disorders FDA

Chlorpromazine Schizophrenia and other psychoses ≥ 1 year
Mania, agitation due to other causes, 

nausea-vomiting

Severe hyperactivity and behavioural

disorders in children 1-12 years., 

tetanus, nausea-vomiting

Haloperidol Schizophrenia and other psychoses > 2 years

Tourette, mania, other behavioural

disorders (especially when associated wit

hyperactivity and aggression). 

Schizophrenia, conduct disorders , 

severe hyperactivity, Tourette in 

children older than 3 and adults

Clozapine Schizophrenia ≥ 16 years No No

Aripiprazole
Schizophrenia ≥ 15 years

Long-acting: adults
Mania up to 12 weeks ≥ 13 years

Schizophrenia ≥13, BD ≥ 10, irritability

in ASD 6-17 years, Tourette 6-18 

years

Paliperidone
Oral: schizophrenia ≥ 15

Long-acting: adults
No

Schizophrenia ≥12

Long-acting: adults

Risperidone
No (in some European countries

schizophrenia ≥ 15 years)

Long-acting: adults

Short-term treatment of aggressiveness in 

conduct disorder and intellectual disability

5-18 years

Schizophrenia ≥13, BD ≥10, irritability

in ASD 5-17 years

Quetiapine No No Schizophrenia ≥13, mania ≥10

Olanzapine No No

Schizophrenia and manic/mixed

episodes ≥13. Second line because of 

side effects

Asenapine No

No

Mania in adults (studies underway for

children 10-17 years)

No

Schizophrenia and mania in adults

Amisulpride
Contraindicated in children. Could be used in 

some adolescents ≥ 15-18 years
No No

Ziprasidone No Severe manic/mixed episodes ≥ 10 years No





Misure di efficacia delle terapie

Effect Size

Basaline EndPoint

Farmaco 38.5 + 5.8 25.5 + 4.2

Placebo 40.4 + 6.1 32.7 + 5.0

d= (38.5-25.5) - (40.4-32.7) =  13.0 -7.7 = ES 1.1

(4.2+5.0)/2 4,6

Differenza nei cambiamenti dal baseline tra due trattamenti (es. farmaco 

e placebo), diviso la media delle dev. standard (es. placebo e farmaco ad 

end point).

L’effect size standardizza le unità di misura nei diversi studi. 

Secondo la definizione di Cohen, ES > 0.2 è considerato basso, 

ES > di 0.5 è considerato medio; oltre 0.8 è considerato alto



Numbers needed to treat =

100% / (% migliorato col 

farmaco – % i migliorato

con Placebo)

Esempio:

Numbers Needed to Treat

= 100 / (75 – 25) 

= 100 / 50 

= 2

Maggiore la differenza, 

minore il numero

Percentuale di patienti normalizzati

Active 

treatment

100

75

0

50

100

0

Placebo

25

Efficacia: Number Needed to Treat (NNT)



SGAs   in Pervasive Developmental Disorders

RAAP = Rating of Aggression Against People and/or Property Scale; 

ABC-I = Aberrant Behavior Checklist-Irritability; 

NCBRF = Nisonger Child Behavior Rating Form; Zuddas et al. ENP 2011

ES:     0.6-1.3

NNT:   1.3-5.5 





Effect size: 1.1
NNT: 1.6



Risperidone in children with autism and severe irritability

0 0,2 0,4 0,6 0,8 1 1,2 1,4

Irritability

Social Withdrawal

Stereotypy

Hyperactivity

Speech Effect sizes

RUPP Autism Network, NEJM, 2002, 347-314-321





Risperidone for the core symptom of autism:
Results from the study of the Autism network 
of the Research Unit on Pediatric Psychopharmacology  AJP 2005



Psychosis as a state of Aberrant Salience: 
A framework linking biology, phenomenology and pharmacology in 

Schizophrenia Kapur, AJP 2003

• Dopamine as the “Wind of the Psychotic Fire”

• Dopamine as a mediator of Motivational Salience
– Bias in probabilistic reasoning

– Tendency to jump to conclusion

– Alteration in attributional style

– “Theroy of mind”, perceptual alteration, magical thinking

• Dampering of aberrant Salience by antipsychotics
“the voice actually said those words, but it does not bother me anymore”



Risperidone in children with autism and severe irritability

 Risperidone Placebo 
 

Increased appetite 24 (49 %) 12 (25 %)      * 
 

Fatigue 29 (59 %) 14 (27 %)      * 
 

Drowsiness 24 (49 %)  6 (12 %)       ** 
 

Drooling 13 (27 %)  3 ( 6 %)        * 
 

   
Weight gain (kg) 2.7 ± 2.9 0.8  ± 2.2      ** 

 
 

 

RUPP Autism Network, NEJM, 2002, 347-314-321



Weight gain and metabolic changes in children and 
adolescents treated with antipsychotics

Correll et al. JAMA, 2009

The SATIETY study

p<0.001

p=0.046

p=0.002

p=0.01

p=0.04



Basic Algorithm For Selection of Antipsychotics

• Begin with antipsychotic that causes the less side 
effects or no side effects feared by the patients



RUPP, Arch G.Psych. 2005

Randomized, Controlled, Crossover Trial
of Methylphenidate in Pervasive Developmental
Disorders With Hyperactivity



ES in General Medicine

Aspirine for prevention cardiovascular disease 0.06

Antypertensive on long term mortality 0.11

Corticosteroids for asthma 0.54

Antypertensive for high blood pressure 0.55

Interferone for Chronic Hepatitis C 2.27

ES in General (Adult) Psychiatry

SGA for schizophrenia (PANS) 0.51

SSRI for depression (HAMD) 0.32

SSRI/ Bdz for Panic 0.41

SSRI for OCD 0.44

Leucht et al.2012

ADHD





JCAP 2004





Hollander et al. AJP 2012



JCAP 2014



Summary

Aggression, Irritability (self injurious behaviour)



Summary

Aggression, Irritability (self injurious behaviour)



Summary

Hyperactivity, Impulsivity



Summary

Repetitive Behaviours 



2015



Ruggeri et al., Psychopharmacol 231: 1201, 2014

QUALE FARMACO 

PER QUALE PAZIENTE?

Vorstman et al, Psychopharmacol 231: 1063, 2014



Remaining gap(s) 

Need of sufficiently large samples to be able to

– Select discovery and replication samples 

– Parse out ASD heterogeneity (stratified psychiatry)

• Symptoms severity 

• Psychiatric comorbidity 

• Biological sex 

– Research on females remains a challenge 



Patient heterogeneity and appropriate outcome measure

• Age and developmental stage

• Different stages of the disorder

• Heterogeneous neurobiology underpinning similar symptoms

• Relation among IQ, cognition, global functioning, symptoms

• Quality of life



Patient heterogeneity and appropriate outcome measure

Age and developmental stage (Therapeutic window)

• Thyroid hormone replacement effective only when started before 2 weeks form birth

• Oxytocine could  be affective only when started in early infancy ( autism, Prader-Willi S)

• When is appropriate to start medication for neurodevelopmental disorders?



Paediatric clinical trials: 
methodological issues, problems and potential solutions

Incorporate Valid Biomarkers in the RCT 
Stratification biomarkers: patients that may benefit from a specific treatment
Mechanistic biomarkers: difference in underlying psychopathology
Substituted endpoint: predict later clinical responce

Biology: Genomics, epigenomics, trascriptomocs, metabolomic)

Complex level close to Brain function: 
Electrophysiology,   brain imaging,   eye tracking,   neuropsychological tests                                           



Sulforaphane: 
 extracted from broccoli;
 up-regulate genes that protect from oxidative stress, inflammation, DNA .damaging electrophiles 

and radiation
 May protects ASD form oxidative stress, defects in glutatione synthesis, mitochondrial dysfunction, 

lipid peroxidation,  and  neur-oinflammation





CNS Drugs 2015



121 Children 6-12 y
SRS – CCC-2 





Darville et al. BioMedicine 2016
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Darville et al. BioMedicine 2016



Darville et al. BioMedicine 2016

T1: 8 month FU

T2: 1 year FU





Mouse

Montain
Vole

Praire Vole

Low

High

Macaque

Marmoset













Future research trends

Translational Endpoints in Autism:

Development and validation of translational
approaches for the advancement of novel
therapies to treat ASD

Setting of new standards in research and 
clinical development to aid the drug
discovery process

Identification and development of expert
clinical sites across Europe to run clinical
studies and trials and so create an interactive
platform for ASD professionals and patients

Innovative Medicine Initiative



New research prospective for the use of medications 



Topic 8: Personalised medicine approaches in autism spectrum disorders

Topic identifier: IMI2-2016-10-08

Topic 4:  Creation of  a pan European peadiatric clinical Trial network 

Topic identifier: : IMI2-2016-10-04

Innovative Medicine Initiative



ECAP 2014
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Linee guida per l’uso dei farmaci negli ASD

 Identificare specifici sintomi target della terapia farmacologica

 Iniziare alle minime dosi possibili

 Incrementi  posologici a dosaggi minimi per   volta

 Incrementi posologici dopo un periodo di tempo sufficiente per valutare i massimi 
effetti della dose in corso

 Monitorare gli effetti su specifici sintomi target

 Monitorare routinariamente gli effetti collaterali

 Evitare di usare politerapie quando è possibile 

 Cambiare farmaco solo dopo un periodo sufficiente per valutare effetti della dose 
massima (salvo gravi effetti coll.)

 La combinazione con altri farmaci dovrebbe avvenire introducendo  un farmaco per 
volta in un intervallo di tempo sufficientemente lungo da permettere una valutazione 
adeguata degli effetti di questo (ameno che un ritardo non determini seri rischi)



Domande ?

azuddas@unica.it




