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Priority list, TNM expert meeting, Child Psychopharmacology Network, ECNP 2013 

Eur. Neuropsychopharmacol 25:1513-31, 2015 



Psicofarmacologia 
non-specifica

Comorbidità

Terapia molecolare 
personalizzata

Sintomi nucleari
dell’autismo

Psicofarmacologia molecolare personalizzata:
una rivoluzione”silenziosa” in atto



Syndrome Pathophysiology Drug Therapeutic target Clinical trials by NCT n.

Rett syndrome [MeCP2] Abnormal regulation of gene expression, 
impairing neuritic sprouting and 
synaptogenesis

 

 (1-3) IGF1
[Mecasermin, 
Increlex]

 

   

 Enhance neuritic 
sprouting and 
synaptogenesis

01253317, 01777542

 

22q13 deletion/Phelan-McDermid 
Syndrome [SHANK3]

Disrupted scaffolding of the post-synaptic 
elements, leading to reduced dendritic 
spines and synaptogenesis

01525901

Fragile X syndrome [FMR1] Increased translation in dendritic spines MPEP

Fenobam

STX107

AFQ056 
[Mavoglurant]

RO4917523

mGLUR5 antagonism None

01806415

01325740, 00965432

01357239, 01253629, 
01482143, 01348087, 
01433354, 00718341

01750957, 01015430, 
01517698

STX209 [Arbaclofen] GABA-B receptor 
agonism

00788073, 01282268, 

01555333 (terminated), 
01325220

CX516 [Ampalex] Positive allosteric 
modulation of AMPA 
receptors

00054730

 

Fragile X syndrome and idiopathic 
autism [neuroinflammation].

Microglial activation Minocycline Microglial inhibition 00409747

Increased expression and activity of 
MMP9

MMP9 inhibition 01053156, 0858689

Tuberous Sclerosis [TSC1/TSC2] Disinhibition of the mTOR pathway Rapamycin [Sirolimus]

 Everolimus [RAD001, 
Afinitor]

 mTOR inhibition 00457808 

01289912, 01070316, 
01730209, 01713946

Autism with macrocephaly (PTEN) None

Neurofibromatosis (NF1) Disinhibition of RAS activity & mTOR 
pathway

Lovastatin

 

Ras activity inhibition 00352599

Vorstman et al, Psychopharmacol, 231:1063-78, 2014 



Drug Company Mode of action Age, 
Gender

ASD indication Study design, phase, 
trial n.

Results

CM-AT Curemark 
LLC

Protease stimulant 3-8, M/F Behavior RCT, III, NCT00881452 Completed
9- 12, M/F Behavior Open Label Ext., III, 

NCT00912691
Ongoing

Lurasidone Sunovion 5-HT2A, 5-HT7, D2 antag. 6–17, M/F Irritability RCT, III, NCT01911442 Completed, no 
effect

6–17, M/F Safety, Irritability Open-label ext., III, 
NCT01914393

Recruiting

RG7314 Hoffmann-La 
Roche

V1A Vasopressin rec. antag. 18-45, M Social deficits RCT, I-IV, NCT01793441 Recruiting

Vincerinone (EPI-
743) 

Edison NADPH quinone 
oxidoreductase 1 modulator

3-14, M/F Behavior Open Label, II, 
NCT02226458

Halted prior to 
enrolling

Bumetanide Univ. Hosp. 
Brest (FR)

 
Chloride diuretic

3-10, M/F Behavioral and Social 
responses

RCT, III, NCT01078714 Significant 
improvement

NeuroClin02 2-18, M/F Safety Dose ranging study, II, 2013-
003259-39

Completed

Trichuris Suis 
Ova (CNDO-201)

Hadassah 
Medical Org.

 
Immunomodulator

 
6-17, M/F

 
Behavior, safety

RCT, II, NCT01734941  
Well tolerated but 
no efficacyCoronado Bio-

sciences, Inc.
RCT, II, NCT02140112

Dextro-
methorphan  
(Nuedexta) 

Sutter Health Non-competitive NMDA rec. 
antag., sigma-1 agonist, NA- 
and 5-HT-reuptake inhibitor

18-60, 
M/F

Irritability RCT, II, NCT01630811 Ongoing 

UC-MSC Translational 
Biosciences

IV infusion of Umbilical 
Cord Tissue Mesenchymal 
Stem Cells (UC-MSC)

6-16, M/F Safety Open Label, I-II, 
NCT02192749

Ongoing

Intranasal 
oxytocin

OptiNose AS Oxytocin rec. agonist 18-35, M brain activity, eye tracking, 
heart rate, social cognition 
test.

RCT, I, NCT01983514 Completed

Sulforaphane Rutgers Univ. Antioxidant, 
immunomodulator, 
antinflammatory

13-30, M ASD symptoms RCT, II, NCT02677051 Recruiting

Memantine Evdokia 
Anagnostou

 
 
NMDA Antag.

6-23, M/F Memory, motor, expressive 
language

RCT, II, NCT01372449 Ongoing, not 
recruiting

Forest 
Laboratories

6-12, M/F Unspecified RCT, II, NCT01592747 Completed 

Docosa Hexanoic 
Acid

Rutgers Univ Production of natural 
antioxidants

5-17, M/F ASD baheviors 12 wk RCT, X, NCT01260961 Ongoing, not 
recruiting

Brogna C & Persico AM, in preparation



La Sindrome di Phelan-McDermid come paradigma di 
Disturbo dello Spettro Autistico a patogenesi nota

Vorstman et al, Psychopharmacol, 231:1063-78, 2014 



Kolevzon et al.,  Mol. Autism 5:54, 2014



Case Report – L.F.

33 anni, F, diagnosi di «Disturbo generalizzato dello sviluppo con ritardo mentale» 
(IRCCS Stella Maris):

• Ritardo di acquisizione delle competenze motorie e del linguaggio
• Disturbi del sonno tra 1 e 5 anni
• Deficit nell’interazione reciproca (isolamento a scuola, carente contatto di 

sguardo, ecc)
• Forte regressione dai 12 anni in poi (da 100 parole contestualizzate e piccole 

frasi di 2-3 parole a 50 parole decontestualizzate; comparsa di stereotipie di 
sfarfallamento e delle mani; perdita delle autonomie acquisite)







La sinapsi glutammatergica



Due approcci diversi e complementari 
alla psicofarmacologia personalizzata

Correggere il danno molecolare a valle

Potenziare i meccanismi di compenso

Approccio
diretto

Approccio
indiretto



Tre livelli di intervento per L.F.

1) Potenziare il trasporto assonale e la funzionalità delle sinapsi stimolando la 
produzione di energia a livello mitocondriale:

•) Q10 ubiquinolo (2 mg/kg/die b.i.d.)
•) Vit. E, 200-400 mg/die
•) B50 vitamin complex, 1 caps/die

2) Come sopra, ma con maggiore potenza
•) Idebenone, 150-300 mg/die t.i.d.

3) Correggere anomalie nel funzionamento dei recettori glutammatergici NMDA e 
AMPA, al contempo aumentando il numero di spine dendritiche e bottoni sinaptici:

•) IGF-1 s.c., 4 sett. con dose crescente (40-120 mg/kg b.i.d.) e 
proseguimento per tre mesi alla dose massima tollerata.



L. Palmieri et al., Mol Psychiatry 15:38-52, 2010



Trasportatore mitocondriale 
aspartato/glutamato AGC1

Satrùstegui J et al, Physiol Rev 87:29, 2007 

matrice

membrana 
mitocondriale 

interna

spazio intermembrana



AGC1 nello shuttle malato-aspartato

Satrùstegui J et al, Physiol Rev 87:29, 2007 



Ramoz N et al, Am J Psychiatry 161:662, 2004 

Autismo e gene SLC25A12 (ch 2q31)
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