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The starting point: Fragile X Syndrome is complex

Phenotypical heterogeneity 
and severity

Molecular parameters Environmental factors



A life-span approach to Fragile X 



A Fragile X diagnosis: many different clinical questions



A unitary, multidisciplinary and 

integrated responses •Specific skills and clinical paths dedicated to the “rare condition”

•Children-centered care with her/his family
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Three core business 

• Molecural Diagnostics

• Clinical Program

• Research activity



Organizing a multidisciplinary clinic for

 «fragile kids», within the schedule of 

a children’s hospital 

Monica Polese Marina Giacon

A Team effort



Integrated clinical assessment 

How to access:

• Direct contact from the family who received a diagnosis by our center or by another 

one.

• Before accessing the Clinics, we ask to study available clinical documents, and establish 

online contacts in order to discuss with the family the possible evaluation plan and 

explain the organization of our service.

• We provide the family with the precise planning of the organized clinical evaluations.



Evaluations:
o Multidisciplinary (Mon)

o ophtalmological

o gastroenterological

o audiological

o cardiological

o child psychiatric (ADHD, ASD, anxiety, pharmacology)

o neuropsychological 

o gait analysis 

o Multidisciplinary (Thu)

Integrated clinical assessment 
The program, which take place from Mondays through 

Thursdays, is designed on the basis of age 
and individual needs







What are the questions that the Fragile X test should 
address? 

• Number of CGG repeats

• State of Methylation of the mutation

• AGG interruptions

• FMR1 Activation Ratio (AR) 



Cognitive, Behavioral and Adaptive Assessment

Prof. Elisa Di Giorgio
Dott. Marco Lunghi

• Cognitive domains
• IQ 
• Visual and Auditory Attention
• Visual and Auditory Memory
• Executive Functions 
• Speed of Processing  
• ...

• Adaptive Profile (VABS-II) 
• Behavioral profile (CBCL, CONNERS)
• Sensory Profile

Prof. Paola Rigo



Gait analysis
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Gait analysis

Exercise protocol as a result 

of gait analysis



Research 

The Centre is promoting several research projects 
investigating different yet interrelated aspects of FMR1 
gene mutation conditions.

The projects mainly focus on identifying and validating 
biomarkers that can be used to:

• characterize and stratify the different 
neurodevelopmental phenotypes in FXS and PM 
conditions; and

• reliably measure and monitor outcomes (even in 
potential clinical trials)



Research projects

• “Identification of molecular and functional biomarkers in Fragile X Disorders: improving knowledge about basic 

molecular mechanisms and measurable outcomes for clinical follow-up and evaluation of new treatments” (IRP 

Consolidator Project 2024-2026)

• “Gait signature in Fragile X Syndrome: an innovative translational approach” (PRIN 20227JA8R3)

• “Early identification and cognitive outcome measure biomarkers in Fragile X Syndrome: a Proof of Concept 

Investigation” (BIRD Project 2023-2025)

• “Developmental motor phenotype in Fragile X Syndrome: assessment of motor control through innovative gait 

analysis and definition of new biomarkers” (FRAXA Research Foundation Fellowship, 2022-2024).

• “Impact of the Fragile X Premutation on Neurodevelopment. Identification of altered levels of FXTR1-mRNA and 

FXP as possible new biomarkers” (BIRD Project 2022).



The elements that contribute to the success of a model

Specific skills, with 
high-level molecular 
and clinic expertise

Activities and 
dedicated personnel 

A Children's hospital 
that is part of a 
University

Infrastructure 
organisation

Integration of 
extensive 
multidisciplinarity



The whole is more than the sum of its parts 

Multidisciplinarity is about integrating  all the 

pieces of the puzzle together to provide a 

complete care plan for each child.



Still a lot of work to do

• Attract and train young professionals in the field of neurodevelopment

• Increase national and international research and study activity.

• Raise Awareness of Fragile X Syndrome

• Strengthen the relationship between the Centre and family associations 

No one can reach families better like 
other families can do !

• Develop and foster clinical and molecular innovation

• Implement clinical based on the results of translational research
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