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RARE DISEASES IN EU:  NUMBERS AND THEIR IMPACT ON NEWBORNS SCREENING

NBS dimension in EU  (2020 EU data source)
• EU Inhabitants: 447.000.000
• Newborn/Year: 4.000.000

RDs: 6-8% of EU population 
• 27-36 million persons 
• 72 % are genetics

Key findings from a Rare 
Barometer Survey, EURORDIS  



NBS:WHERE ARE WE TODAY IN EU?

Italian Health Ministery Decree – 

Decreto Legge n. 162 del 2019: 

de inition of 48 mandatory 

diseases (SNE or Extended 

newborn screening) to be 

screened (metabolic and genetic 

screening)



CHALLENGES AND GAPS TO BE ADDRESSED 
TO ENHANCE THE ROLE OF GENETIC NEWBORN SCREENING (gNBS) 

WHY GENETIC NEWBORN 
SCREENING

• Novel therapies for RDs getting 

beyond metabolic diseases

• Novel methods as high-

throughput genetic strategies

• Applicable to “hundreds”  RDs

• Avoiding diagnostic odyssey

CHALLENGES

• Treatability VS Actionability 

concepts

• High scale genetic screening

• Standard of care and 

prevention

GAPS

• Data ownership

• Data storage

• Genetic strategies

• Ethical issues

• Turnaround reporting time

• Costs

Neonatal screening is an important preventive measure 
for the wellbeing of newborns and their families
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SCREEN4CARE PROJECT



SCREEN4CARE PROJECT:  PILLARS AND MILESTONES

Knowledge about NBS EU ecosystem (landscaping RDs initiatives)

• Champion a sustainable genetic NBS framework for RD early diagnosis (Treatable and 

Actionable) in about 18.000 newborn in  EU countries 

• Offering Whole Genome Sequencing to all early symptomatic babies (post-screening, 

two-tier approach)

• NEW!!!! Whole genome screening for gNBS

Improve accuracy & speed of patient diagnosis using innovative digital tools



MILESTONE:  GENETIC NEWBORN SCREENING

• Champion a sustainable genetic NBS framework for early diagnosis (Treatable and Actionable) in about 18.000 newborn in  EU 
countries 

• Targeted gene panel and WGS “in silico”  (panel in silico with WGS backbone)

• Offering Whole Genome Sequencing (WGS) to all early symptomatic babies (post-screening, two-tier approach)

Countries involved: 

France (Dijon), Italy (Rome, Ferrara), Germany (Freiburg, Gottingen, Erlangen, Berlin^), Greece (Thessalonica)*, Czeck Republic (Brno)*, 
Ireland (Dublin) *

*Material Transfer Agreement signing in progress

WP3 studies ethical applications:

• TREAT-panel and WGS: approved in Italy, France and Germany: 18.000 infants

• NBS WGS (in silico TREAT panel) approved in Italy (Ferrara): about 1000 infants

• ACT-panel: rejected (revisions requested) in Italy (Ferrara)



TREAT PANEL: PHENOMICS



TREAT PANEL: CUSTOM DESIGN

The design of TREAT panel is based on:

A system of robust criteria and scoring for prioritization 

(from 0 to 2)

• TREATability:  approved treatment by EMA (yes or no)

• Disease onset: Prioritized pediatric-onset versus adult-

onset diseases

• Disease severity: Prioritized diseases with higher 

probability of causing significant health problems

• Penetrance: Prioritized diseases with 

• Clinical validity: Prioritized genes with known 

pathogenic variants and a clear genotype-phenotype 

correlation

 

SMA5q locus

Custom design : TREAT PANEL capture target

(Fleyers et al, Orphanet J, under revision)



TREAT PANEL: THE SMA COMPLEX LOCI

TREAT panel captures the entire region including SMN2 - intergenic - SMN1 genes





OPERATIONAL PROCEDURES FOR S4C-ERN INTERACTION  

All infants with validated  results at TREAT-panel and 

WGS will be referred to the competent ERN 

( phenomics) to get access to the standard of care 

procedures, clinical diagnosis and treatment

In all infants resulted positive at TREAT-panel and 

WGS technical validation of the panel result will be 

carried out within S4C

Involved ERN for TREAT panel

Aims of these operational procedures are:

• to define modalities and strategies to address 

patients to ERN center

• to clarify responsibilities/tasks of S4C and ERN 

centers 

S4C-ERN collaborating paper (Genetic newborn screening: ERNs’ transversal operational pipelines) in 

preparation (to be submitted to PlosOne by end of June)



OPERATIONAL PROCEDURES FOR S4C-ERN INTERACTION  

Dissemination of information through:

• S4C Website

• FAQ (Italian, English, Arabic, Urdu, Chinese)

• Flyers (Italian, English, Arabic, Urdu, Chinese)

at dedicated Checkpoints (CKPTs)

Operational procedures with Unit of Obstetrics and 

Gynecology and Neonatology finalized, in particular:

• Collection of informed consent

• Collection of Extra S4C DBS card

Enrollment of newborns started in Ferrara (Italy) in 

December 2024 and in Dijion (France) in January 2025



S4C INFORMATION MATERIAL IN SEVERAL LANGUAGES

Flyers (Italian, English, Arabic, Urdu, Chinese)



S4C INFORMATION MATERIAL IN SEVERAL LANGUAGES

FAQ (Italian, English, Arabic, Urdu, Chinese)



TREAT PANEL IN SILICO WITH WGS BACKBONE: SUB-STUDY

• The objective is the application of WGS as a technical validation tool of a NGS custom panel (TREAT panel) in a separate cohort (1000 

newborns)

• In this “sub-study”, the same information, dissemination and technical methods of the TREAT panel will be adopted

• The application of WGS as a technical validation tool represents an absolute novelty in the NBS panorama 

• This type of approach minimizes the amount of data generated and the presence of VUS

• It significantly reduces the risk of “incidental findings”, thus proving to be ethically acceptable

• Compared to targeted gene panels, this approach offers the great potential to revisit genomic data in the future with improved screening 

algorithms or as new treatments become available 

WGS will be carried out with the sole purpose of validating the technical “accuracy” of a targeted gene panel



TREAT PANEL vs TREAT PANEL IN SILICO WITH WGS BACKBONE

 Technical assessment of the TREAT panel in silico with WGS backbone 

 Comparison of feasibility and detection rate 

 Comparison of gene coverage 

 Evaluation of number and type of reported variants 

 Assessment of couples/expecting parents’ compliance to a WGS based 

screening test (assessed through parent’s decision to accept/decline 

the TREAT panel when WGS as testing method is proposed)

Study approved by Emilia-Romagna (Italy) Ethical Committee on January 2025

To demonstrate the feasibility and sustainability of WGS as a 

technical validation tool of a targeted gene panel could be the first 

step in a wider application, not limited to gNBS



TAKE HOME MESSAGES

• Screen4Care (S4C) focuses on accelerating RD diagnosis through two central pillars: genetic NBS (gNBS) and AI-based tools

• It aims at planning, designing, testing and validating a comprehensive scheme for gNBS

• gNBS will be carried out by a two-tier step: 

Targeted gene panel and WGS “in silico” in 18.000 infants

Post-gNBS whole genome sequencing in early symptomatic infants

• The use of innovative digital tools will improve accuracy & speed of patient diagnosis

• European Reference Networks may have the high added value to facilitate patients’ referral to expertise and quality services

• Through coordinated work between Screen4Care and ERNs members, operational procedures are in progress to ensure timely 

access to the optimal standard of care and available treatments for RD patients

ERN collaboration and interaction with S4C project is vital for screened infants



FOLLOW #screen4care

THANKS FOR YOU ATTENTION!

• https://www.screen4care.eu/ 

• https:/twitter.com/screen4care

• https://www.linkedin.com/company/screen4care/

• https://www.youtube.com/channel/screen4care

https://www.screen4care.eu/
https://twitter.com/screen4care
https://www.linkedin.com/company/screen4care/
https://www.youtube.com/channel/UC3IrYuW7h1HqrDbFxt8Dyvg
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