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RETE REGIONALE PER LE MALATTIE RARE
Unità coordinatrice: UOC GENETICA MEDICA
▪ 4795 certificati emessi (2011-2024) (>25% extra-regionali)
▪ >140 codici ministeriali MR assegnati
▪ 14 UO coinvolte nella certificazione
▪ 14 ambulatori dedicati MR c/o CUP aziendale
▪ 1 sportello malattie rare (dal 2018)
▪ 1 ambulatorio malattie rare non diagnosticate

RETI INTERNAZIONALI
Rappresentante istituzionale: 
UOC GENETICA MEDICA

Contatti
0882416888
genetica@operapadrepio.it

PERSONALE
• 4 Dirigenti Medici
• 5 Infermieri Professionali
• 10 Dirigenti Biologi
• 8 Tecnici Sanitari di Laboratorio Biomedico
• 1 Bioinformatico
• 1 Personale Amministrativo
• Personale di ricerca contrattista

ATTIVITA’
• Ambulatori malattie rare pediatrici, adulti 

e non diagnosticate
• Ambulatori cuore e vasi, neurosviluppo e 

oncogenetica
• Sportello malattie rare
• >2500 analisi NGS/anno
• >600 analisi SNParray e XONarray/anno

PROGETTI RICERCA (PI di progetto)
• Ricerca Finalizzata (RF-2021-12373524): 

multiOMICA nelle Malattie Rare
• PNRR (PNRR-MCNT2-2023-12377305): 

multiOMICA e bioinformatica in 
Cardiogenetica

• Telethon (GSA24J005): pre-clinica vascular
Ehlers-Danlos syndrome

U.O.C. GENETICA MEDICA

mailto:genetica@operapadrepio.it


Hereditary Aortopathies

Ostberg et al., Biomolecules 2020



Hereditary aortopathies and arteriopathies: 
Guidelines 2024

Vascular Ehlers-Danlos syndrome (vEDS)

Marfan syndrome (MFS)

Shalhub, Oderich ed, 2017



✓ Dolichostenomelia

✓ Arachnodactyly 
✓ Excavatum Pectus
✓ Scoliosis
✓ Joint hypermobility

✓ contractures

✓ Micrognathia

✓ High arched palate

SKELETAL MANIFESTATIONSCARDIOVASCULAR MANIFESTATIONS

✓ Aortic root dilatation 

✓ Aortic dissection

✓ Mitral Valve Prolapse

Marfan Syndrome -MFS

OCULAR MANIFESTATIONS

FBN1 (MIM# 154700)

Incidence:   1:10.000

Ghent Nosology (2010)

OTHERS

✓ Ectopia lentis

✓ Myopia

✓ Pneumothorax



Vascular Ehlers Danlos syndrome - vEDS

For Ehlers-Danlos syndromes (EDS) we intend a clinically and genetically heterogeneous group of 
heritable connective tissue disorders mainly featuring joint hypermobility, abnormal cutaneous texture, 
easy bruising, and tissue fragility, according to 2017 EDS classification (Malfait et al., 2017).

❑  vEDS is the most severe clinical form of EDS, characterized by:
• rupture of arteries, gravid uterus
• bowel perforation 
• aortic dissection
• characteristic facial appearance
• easy bruising, difficult scarring 
• artero-venous fistula (carotid cavernous fistula)
• translucent skin, acrogeria 
• pneumothorax (dd MFS)

❑ vEDS is caused by heterozygous deleterious variants in the COL3A1 gene that encodes the pro-alfa1 
chain of type III procollagen (Collagen III, COLLIII), a major fibrillar collagen in the ECM that is highly 
expressed in soft tissues with elastic properties including dermis, blood vessels, and gastro-
intestinal tract 

COL3A1 (MIM#130050)

Estimated prevalence of 1/20,000-150,000

Shalhub et al, Journal of Vascular Surgery, July 2014



vEDS – pharmacological resources

• How to reduce life-threatening vascular events and to increase life expectancy?

Lancet; 2010: celiprolol therapy for vascular EDS



Open trial 
Before 2017 classification
Limited no. molecularly

proven vEDS



144 vEDS patients
(2000-2017)

91 index cases
53 relatives

90 Gly-change variants (Gr I)
42 splice-site variants (Gr II)

12 haploinsufficiency variants (Gr III)

107 arterial events
in 52 patients (39,4%, GrI Gr II)

17 vEDS patients
died (11,8%)

12 arterial rupture (71%)
2 gastrointestinal perforation (12%)

3 unrelated to vEDS, 0 GrIII

Monocentric
Restrospective

observational study
Absence of control group



26 vEDS patients
(2011-2023)

19 index cases
7 relatives

13 Gly-change variants
4 splice-site variants

1 haploinsufficiency variants

3 fatal events (15 yo, 37 yo,42 yo)
during celiprolol therapy

18 total clinical events (14,4% yearly risk)
12 vascular events (11 symptomatic events)

14 vEDS patients with 1 or more 
major events in follow-up 

10/18 vascular events after reaching 400 mg/die dose Survival function (Kaplan-Meier) of symptomatic vascular events (tot, sex, genotype, previous events)

Symptomatic vascular events during celiprolol therapy

Monocentric
observational study

Absence of control group

2024





vEDS – polytherapy?

https://www.clinicaltrials.gov/study/NCT02597361?cond=NCT02597361&rank=1#locations

+

https://www.clinicaltrials.gov/study/NCT02597361?cond=NCT02597361&rank=1#locations


Multicenter, randomized, placebo-controlled trial 

• irbesartan (150 mg/day titrated to 300 mg/day) or placebo for 2 years. 

• outcome →any vascular Ehlers-Danlos syndrome–related fatal or nonfatal arterial event or any new or 
worsening arterial lesions detected by systematic head-to-pelvis CTA or peripheral arterial duplex 
ultrasound at different time points, using a time-to-first-event analysis.

• 29 vEDS patients (62% female; 40.3±11.3 years of age) →irbesartan.

• 28 vEDS patients (64% female; 40.7±11.0 years of age) →placebo. 

• The composite primary outcome occurred in 8 of 29 patients (27.6%) receiving irbesartan versus 15 of 
28 patients (53.6%) receiving placebo (hazard ratio, 0.42 [95% CI, 0.17, 0.99]; P<0.05). 

• The risk of recurrent symptomatic or nonsymptomatic arterial events was lower with irbesartan than 
with placebo (risk ratio, 0.37 [95% CI, 0.19, 0.68]; P=0.002). 

• A reduction of progression of arterial lesions was observed at all sites. 

•  11 episodes of irbesartan-related hypotension were recorded, leading to a downtitration in 4 patients.

Compared with placebo, irbesartan reduced the risk of severe symptomatic and asymptomatic arterial 
events in patients with vascular Ehlers-Danlos syndrome on background celiprolol therapy.



Drugs to avoid

2024



Nutritional resources

positive BS in 29/60 
patients compared to 
1/20 healthy controls 
(HC) (p < .001). 

10/60 patients met
the clinical diagnostic
criteria for hEDS, and 
1/60 patient was
diagnosed with 
Noonan syndrome.

2024



Healthy Lifestyle





looking for clinically valid biomarkers

The prevailing hypothesis has been that the 
dominant negative effect of COL3A1 variants on 
collagen III assembly results in compromised 
mechanical properties of the arterial wall that 
renders vessels susceptible to rupture. Here, using 
a novel method for studying ECM generated by 
patient donor cells, it has been demonstrated that 
the effects of COL3A1 mutations on ECM 
biochemical and biophysical properties depend on 
genotype, and that the underlying mechanism that 
results in aneurysm formation and progression 
could depend on the specific type of causal 
mutation. Furthermore, these results suggest that 
matrix constituents other than type III and type I 
collagen could provide targets for therapeutic 
intervention for vEDS. The observation that EC 
migration is regulated by the mechanical 
consequences of COL3A1 mutations in the ECM 
highlights a potential role of endothelial cells in 
vEDS disease progression and motivates further 
investigation into the role of the vascular 
endothelium in disease progression.

TGFBeta1
Tenascina X

Fibulina1
Fibulina 42023



fullempty



UNMET NEEDS

• Prognostic biomarkers to personalize monitoring

• Therapeutic biomarkers to personalize pharmacological 
prevention

• Preclinical research focused on patients’ priorities

• Multicenter initiatives to maximize patients’ enrollment 

AVAILABLE RESOURCES
International Guidelines supporting practice (ESC 2024)
Mildly-to-moderately effective drugs (betablockers, sartans)
Healthy Lifestyle to promote (nutritional supplementation, mild exercise)
Patients’ Associations
Reference Care Centers
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