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WP3 Overview – Genetic Newborn Screening 
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Number Description Lead partner

T3.1 Stakeholder preference assessment for a sustainable and ethical NBS 9-UU

T3.2a

T3.2b

Development of a genetic NBS for treatable RDs (TREAT-panel)

Development of a genetic NBS for actionable RDs (ACT-panel)

3-OPBG

25-EURORDIS

T3.3 Running and validating the NBS protocol 1-UNIFE

T3.4a
T3.4b
T3.4c

Post-diagnosis planning and recommendation
Whole genome sequencing for early symptomatic cases
Assessment to what extent newborn screening and its follow up will empower 
exposed families

16-UKLFR
16-UKLFR
9-UU

T3.5 Evidence on cost-effectiveness of NBS for RDs 5-UBERN
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NBS opting in to:

OPTION 3: 
Complement Whole Genome Sequencing 

(WGS) should the infant develop symptoms 
suggestive of a rare disease of genetic origin 

OPTION 2: 

Add NGS gene panel for actionable (ACT) 

Rare Diseases

OPTION 1: 

NGS gene panel for treatable (TREAT) 

Rare Diseases



TREAT-panel – Criteria
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*

* Addition of further “sub-criterion” for age of onset: 
treatment needed within the first 2 years of life 
(yes/no)
→ manual inclusion of this criterion



Disease Selection – Current NBS programs across Europe
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Disease selection: Starting list

• RxGenes - Bick et al (2021)  

• https://www.rx-genes.com/

• Required, "Evidence for treatment" = Guideline 

• n=211 unique genes

• GTRx - Kingsmore et al (2022) 

• Group A adjudicated gene-disease dyad , n=248 unique genes. 
Group A contains conditions for which there were not major 
gaps in the evidence, high likelihood of benefit, and low risk of 
harm.

• NBS programs
• RUSP (Core conditions and secondary conditions)

• Italy and Germany 

• EMA approved orphan drugs  
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https://www.rx-genes.com/


Disease selection: complexity – further sources

• Age-based Semi-Quantitative Metric (ASQM, 2019)- Milko et 
al (2019)

• Category 1, n = 429 genes, childhood onset, high actionability 

• ClinGen Pediatric Actionability (2023)

• https://actionability.clinicalgenome.org/ac/Pediatric/ui/summ
/assertion

• Required (ClinGen), gene in resource with at least one 
assertion, n = 150 unique genes
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RxGenes, guideline 
n=211 genes

ClinGen actionability 
(pediatric),
n = 150 genes GTRx (group A), 

n = 248 genes

ASQM (category 1), 
n = 429 genesO9.10.2023

https://actionability.clinicalgenome.org/ac/Pediatric/ui/summ/assertion


Disease selection: TREAT panel-size

8

• Status after scoring and ranking

• Total panel size available for sequencing: 1.5 Mb 

Sco
re

#genes #genes-
sum

Kb Kb - sum Comment

8 108 420 Kb

7 92 200 360 Kb 780 Kb

6 26 226 100 Kb 880 Kb

5 60 286 220 Kb 1.1 Mb Low or absent penetrance 
data and intermediate 
severity

4 2 288

3 1 289 Validity ‘0’
O9.10.2023



Disease selection: TREAT panel-size
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• Status after scoring and ranking

• Total panel size available for sequencing: 1.5 Mb 

Sco
re

#genes #genes-
sum

Kb Kb - sum Comment

8 108 420 Kb

7 92 200 360 Kb 780 Kb

6 26 226 100 Kb 880 Kb

5 60 286 220 Kb 1.1 Mb Low or absent penetrance 
data and intermediate 
severity

4 2 288

3 1 289 Validity ‘0’
O9.10.2023

→ minimal scoring of 7 needed for
inclusion into the panel
→ 200 genes included into the
panel



Manual curation period: WP3
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• Input from members of WP3 involved in developing the panel

• Several discussions on inclusion or exclusion of genes

• Inclusion of further information from experts for different genes

→ exclusion of 32 genes

→ further inclusion of 51 genes

→ 219 genes included in the panel

O9.10.2023



Manual curation period: S4C-consortium, PAB, SAB
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Form to propose an additional gene for the TREAT-panel:



Manual curation period: S4C-consortium, PAB, SAB
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• 42 genes proposed for inclusion by 10 persons

→ 29 genes included

• 3 genes proposed for exclusion by 2 persons

→ 3 genes excluded

O9.10.2023



TREAT PANEL: PHENOMICS

Category Total number of genes (out of 245) and associated ERN

Blood and coagulation disorders 33 - EuroBloodNet

Cardiological disorders 4 - GUARD-HEART

Endocrinological disorders 29 - Endo-ERN

Immunological disorders 26 - ERN RITA

Kidney diseases 9 - ERKNet

Metabolic (including mithocondrial disorders, oxidation
disorders, lysosomial disorders, etc…)

106 - MetabERN

Neurolologic/neurodegenerative and neuromuscular
disorders

25 - ERN-RND, EURO-NMD, ITHACA

Syndromic 6 - ITHACA

Others 7 - ERN-BOND, ERN-LUNG, ERN-EYE
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Final panel
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TREAT-panel validation ongoing

• Total number of genes: 245

• Total size of the TREAT-panel: below 900 Kb

O9.10.2023
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NBS opting in to:

OPTION 3: 
Complement Whole Genome Sequencing 

(WGS) should the infant develop symptoms 
suggestive of a rare disease of genetic origin 

OPTION 2: 

Add NGS gene panel for actionable (ACT) 

Rare Diseases

OPTION 1: 

NGS gene panel for treatable (TREAT) 

Rare Diseases
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FINAL LIST

FOR THE 

ACT PANEL 

Consultations with S4C 

Forum members

(Illumina, CHU Dijon)

Collecting 

Nominations 
Initial analysis, data 

sorting and scoring 
Consultations with clinicians

and manual curation 

Rare Barometer Survey 

on Diagnosis: Patient 

preferences 

EURORDIS Newborn 

Screening Working Group: 

11 Key Principles 

Framing Paper on 

Actionability: Definition 

of Actionability 

Stakeholder 

preference 

study 

Screen4Care NBS 

Forum: Defining the 

criteria

Consultations with 

Screen4Care NBS 

Forum members: 

Preparing the Information 

Package and revision by 

NBS Forum members: 

Preparing the ACT 

Nomination 

Document: 

Analysis of ClinVar P/LP 

variants (Illumina)

Feedback from the 

S4C Scientific 

Advisory Board

Availability of research

and support for 

patients

Final consultation with 

clinicians, analysis, 

Exclusion of genes A
C

T-
Pa

n
el

 U
p

d
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PARENTS/PATIENT

PREGNANCY BIRTH NEWBORNS

Laboratory

Maternity
unit/midwives

Birth centers S4C Recruiting center

HUB Sequencing
OPBG Rome

Pseudo-anonymized

DBS sample

Scientific Report 
(CNAG/Geenox)

DBS Sample
with S4C logo

BaseSpace (raw data)Recruitment

Dried blood spot 
sampling

Information to the parents 
through videos, flyers, 
meetings through 
checkpoints (CKPTs)

Pseudo-anonymized

DBS Sample
with S4C logo

Sample delivery 
to HUB

Informed consent Sample from newborn’s heel

«Major» CKPT:
long video at pre-
delivery meetings

«Early» CKPT:
short video in the 1st 

half

«Rescue» CKPT:
at DBS collection

AND/OR

AND/OR

NBS data 
management 

system

VUS protocol at the ERN diagnostic centre

IF POSITIVE

Referral of the 
family to the 

closer specific
ERN

Variants’ technical 
validation

If report confirms the 
presence of a
P/LP genotype

S4C centers’ 
interaction with 

ERNs

S4C Hub (OPBG and 
UNIFE)

Confirmation Report

IF NEGATIVE

IF VUS

Written information to the family

New sample from the 
newborn and parents

DIAGNOSTIC REPORT

Sample from newborn and parents

DIAGNOSIS 
COMMUNICATION, 

ACCESS TO 
THERAPY AND 
FOLLOW-UP, 

EXPLAINATON OF 
CLINICAL AND 

REPRODUCTIVE 
IMPLICATIONS

WGS in case of symptoms suggestive of a genetic

disease within 12-24 months of life



WP3 Overview 
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Number Description Lead partner

T3.1 Stakeholder preference assessment for a sustainable and ethical NBS 9-UU

T3.2a

T3.2b

Development of a genetic NBS for treatable RDs (TREAT-panel)

Development of a genetic NBS for actionable RDs (ACT-panel)

3-OPBG

25-EURORDIS

T3.3 Running and validating the NBS protocol 1-UNIFE

T3.4a
T3.4b
T3.4c

Post-diagnosis planning and recommendation
Whole genome sequencing for early symptomatic cases
Assessment to what extent newborn screening and its follow up will empower 
exposed families

16-UKLFR
16-UKLFR
9-UU

T3.5 Evidence on cost-effectiveness of NBS for RDs 5-UBERN



Collaboration with ERNs
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Regular meetings of Screen4Care with ERNs

Consultation with ERNs for selection of ACTionable diseases

MetabERN with extensive experience on metabolic NBS

ERNs will be involved with clinical follow-up of positive cases from NBS

Inter-ERN working group on NBS?
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