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Autism is a severe organic brain 
disease with loss of normal 
cortical architecture and synapses 
loss characterized by a complex 
spectrum of deficits: 
 
• Social communication and social 

interaction 
• Verbal communication 
• Intellectual  ability 
• Restricted nutrition   
• Stereotyped motor movements  
• Highly restricted  interests 

WHAT IS AUTISM ? 





Epidemiology  of ASD in USA 

 
King  & Bearman. Am. Soc.Rev. (2011)  
 

 
Center for Disease Control and Prevention 

(USA): 
 

 2009 = 1 in 110 US children 
2012 = 1 in 88 US children 

2014 = 1 in 68 US children 
 



GI symptoms are common at the onset 
of ASD and often persist 



CONCLUSIONs 
 

 Children with ASD present a 
significant increase of 
gastrointestinal symptoms in 
comparison to typically developing 
children  with a OR of4.42 (95% CI 
1.90-10.28).  

McElhanon  et al. Pediatrics (2014) 

Gastrointestinal disturbances in ASD 



Correlation between autism severity and 
gastrointestinal symptoms 

Adams et al. BMC Gastroenterology  (2011) 







Gut Microbiota profile in ASD exhibits a number 
of abnormalities  



Growing literature about gut microbiota 
profile in ASD 



RESULTS 

Only one study did not detect any difference 
In 11 out of 12 studies significant differences evidenced 
 
 
 
 
 
 
 
 
 
 
 
 
 

Significant decrease 
 

•Bacteroidetes°* 
•Firmicutes°  (Enterococcus, 
Lactobacillus,  
Streptococcus  Lactococcus, 
Staphylococcus) 
•Actinobacteria° (Bifidobacteria) 

 
 

°fecal dosage 
*biopsies dosage 

 

Significant increase 
 

•Bacteroidetes°  (Prophyromonas, 
Prevotella) 
•Firmicutes°* (Caloramator, 
Clostridia)  
•Proteobacteria° (Betaproteobactera, 
Pseudomonas, Aeromonas, 
Enterobacteria) 
•Sutterella°* 



SUMMARY 

 

•  In ASD patients there is an abnormal composition of 
gut microbiota 

• The features of this abnormality are not yet clearly 
defined 

• Further studies are needed with better 
methodological requirements, standardized method of 
assessment and careful recording of dietary pattern 
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Hsiao EY, McBride SW, Hsien S, Sharon G, Hyde ER et al. 
California Institute of Technoogy, Pasadena,  USA 

Baylor College of Medicine, Huston, USA 
 

                                                                                                  Cell 2013; 155: 1-13 

Impact Factor 
= 31,95 



Maternal Immune Activation (MIA) autism model 
 
 

 

Injection of a virus immune agent (poly-I:C) in pregnant mother  
 

 
 Autistic mouse: restricted nutrition; stereotyped motor 
 movements; highly restricted  interests; no voice 
 communication; brain pathological changes;  intestinal 
 barrier disruption;  urinary excretion of neurotoxic 
 metabolites 
 
 

 

 

Increase of  clostridia  genus; absence of B. fragilis 





Biomarkers. 2011 May;16(3):252-60. Epub 2011 Feb 18. 
Urinary p-cresol is elevated in small children with severe autism spectrum 
disorder. 
Altieri L, Neri C, Sacco R, Curatolo P, Benvenuto A, Muratori F, Santocchi E, 
Bravaccio C, Lenti C, Saccani M, Rigardetto R, Gandione M, Urbani A, Persico 
AM. 
Abstract 
Several studies have described in autistic patients an overgrowth of unusual gut 
bacterial strains, able to push the fermentation of tyrosine up to the formation of 
p-cresol. We compared levels of urinary p-cresol, measured by high-
performance liquid chromatography-ultraviolet, in 59 matched case-control pairs. 
Urinary p-cresol was significantly elevated in autistic children smaller than 8 
years of age (p < 0.01), typically females (p < 0.05), and more severely affected 
regardless of sex (p < 0.05). Urinary cotinine measurements excluded smoking-
related hydrocarbon contaminations as contributors to these differences. Hence, 
elevated urinary p-cresol may serve as a biomarker of autism liability in small 
children, especially females and more severely affected males 



Intestinal Permeability (IPT) and Faecal Calprotectin (FC) were investigated in 
90 autistic subjects and 146 first degree relatives. GI symptoms were present 
in 48,9% of the children. An high percentage of altered IPT values were found 
among autistic subjects (36,7%) and their relatives (21,2%). Autistic patients on 
reported gluten-casein free diet had lower IPT values than those who were on 
unrestricted diet. FC resulted altered in 24,4% of autistic and in 11,6% of their 
relatives, indicating the presence of intestinal inflammation. The obtained 
results are in keeping with the leaky gut hypothesis; the IPT alteration of 
patients and their first degree relatives represents a strong indication of the 
presence of an intestinal hereditary factor among families of autistic subjects. 



TREATMENT WITH B. FRAGILIS 

……..Taken together, these findings support a gut-
microbiome-brain connection in a mouse model of ASD 
and identify a potential probiotic therapy for GI and 
particular behavioral symptoms in human 
neurodevelopmental disorders. 



A new hope for effective prevention 
and treatment ? 



All new avenues start from case reports 

N. of 1 trial on probiotics at Villa Santa 
Maria Institute 



 



CASE REPORT PRESENTATION 

• 12 years old boy with ASD and severe cognitive disability 
• He has been attending Villa Santa Maria Institute as resident 

care since 2009. 
• Diagnosis of ASD according  to DSM-V criteria was 

confirmed by ADOS-2 assessment (Autism Diagnostic 
Observation Schedule) in October 2013.  

• For 4 months (February- May 2014) the patient has been 
treated with the probiotic VSL–3 due to gastrointestinal 
disturbances . 
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EFFECT OF PROBIOTIC TREATMENT ON SOCIAL 
AFFECT, A CORE SYMPTOM OF ASD 



 30 ASD children received 3 months of supplementation of probiotics nutritional 
supplement formula (each gram contains  100 × 106 colony forming units of three 
probiotic strains; Lactobacillus acidophilus, Lactobacillus rhamnosus and Bifidobacteria 
longum). 
After probiotic supplementation, the stool PCR of autistic children showed increases in the 
colonycounts of Bifidobacteria and Lactobacilli levels, with a significant reduction in their body 
weight as well a significant improvements in the severity of autism (assessed by the ATEC), and 
gastrointestinal symptoms(assessed by the 6-GSI) compared to the baseline evaluated at the 
start of the study. 







Effetti sulla composizione del microbiota 

 



Kang et al, Microbiome 5, 10, 2017 

Sintomi GE 

Score sintomi autistici 









CONCLUSIONS 

• Gut Microbiota profile in ASD exhibits a number of abnormalities 
and can explain the high frequency of GI symptoms in autism 

• Animal models of autism point out the causative role of abnormal 
microbiota lacking important commensals and give a strong 
rational for interventions on microbiota. 

• Open studies on probiotics in autism, still anedoctal, are promising 
• The imminent end of the first formal RCT on probiotics in autism 

could definitely change the therapy scenario representing a giant 
step for Autism Spectrum Disorder. 



Apertura codice randomizzazione: 3 Ottobre 
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