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Welcome – Technical points
• We are please to be numerous

• Webinar being recorded

• Thank you for
• Turn off your microphone and disconnect your camera
• Use the chat for your questions
• Raise your hand at the time of the questions and discussions
• We will try to answer most of your questions 
➢ A satisfaction survey : https://forms.office.com/e/kF13wdXEvk

• Webinar will be available on ITHACA’s Website

https://ern-ithaca.eu/documentation/educational-resources/

• Anne Hugon Project Manager ERN ITHACA - anne.hugon@aphp.fr

April 9, 2024 webinar #14 ERN ITHACA
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Welcome and Introduction
• Chaired by Pr Laurence FAIVRE, Workgroup Teaching and Education

The teaching and Training working group have proposed in March 2023 a webinar entitled 
"ERN ITHACA Innovation in Newborn Screening across Europe", which was a great success. 
ERN members requested that we organize another one to have better knowledge on the 
genomic initiatives NBS across Europe.

With this webinar, we will present four additional European pilot programs to extend NBS 
with a genomic approach. We will also present the voice of patients issued from Eurordis
rare barometer.  

Finally, we will discuss the technical, clinical, and ethical aspects of such projects. 

• Public: all, mostly professionals
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Agenda
• Welcome and Introduction

• Pr. Laurence Faivre, Centre de Génétique, Dijon (France) 

• Topic 1 - Presentation of 4 European genomic NGS pilot projects in Europe
• The NEW LIVES German program, Dr. Nicola Dikow, Institute of Human Genetics, at Heidelberg University. 

(Germany)
• The FirstSteps Greek program, and its interaction with Screen4Care and BeginNGS, Pr. Petros Tsipouras 

(Greece)
• The Danish approach: Targeted Genetic Analyses: Reducing False Positives and Enhancing Performance in 

Danish Newborn Screening, Alberte Lundquist, MD, Department of Paediatrics and Adolescent Medicine, 
Copenhagen University Hospital (Denmark)

• The GenNatal Spanish program, Pr. Francesc Palau, Genetic Medicine Service of the Hospital Sant Joan de Déu, 
Barcelona (Spain)

• Topic 2 - The Rare Barometer survey on the opinion of people living with a rare disease on NBS
• Jessie Dubief, Social Research Director, EURORDIS-Rare Diseases Europe

• Discussion and Conclusion with speakers and moderator
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The NEW LIVES German program
Dr. Nicola Dikow, Institute of Human Genetics, at Heidelberg University. (Germany)
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Heidelberg University | April 2024 | | Nicola Dikow

Balancing Opportunities and Challenges in Genomic 
Newborn Screening: 
Ethical, Legal, Social and Technical Aspects
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currently 19 diseases in Germany

Gramer et al., Medizinische Genetik, 2022

Newborn screening 
in Germany (2024)

Newborn screening 

programs are among the 

most effective programs of 

public healthcare of the 20th

and 21st century
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There are over 7000 Rare diseases

https://blog.congenica.com/why-a-diagnosis-is-so-important-for-rare-disease-patients
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Better understanding of the
genetic causes of disease

omim.org Tambuyzer et al., 2019

More therapeutic opportunities
for rare disorders
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But which findings should we report?  
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And which arguments should we consider? 

Legal

Medical

Technological

Economical

Psychological

Ethical

Societal
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NEW_LIVES: 
Genomic NEWborn Screening Programs
Legal Implications, Values, Ethics and Society

TP1: Ethics – Section of Translational Medical Ethics, National Center for Tumor Diseases (NCT) Heidelberg

TP2: Law – Department of Law, University of Mannheim

TP3: Medical Psychology – Institute of Medical Psychology, Heidelberg University

TP4: Human Genetics – Institute of Human Genetics, Heidelberg University

TP5: Pediatrics –Section for Neuropediatrics and Metabolic Medicine, Heidelberg University Hospital
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Benefits Harm

→ reduce uncertainty
→ Criteria for choosing gene-disease pairs

Test, Investigation, Treatment, 
Financial, Psychological distress

1. Which criteria should be considered when choosing
diseases for future gNBS-programs in Germany?

Research Question:
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(I) Clinical Criteria 1)
Gene-Disease-Association

2) Penetrance

3) Severity of Disease

4) Disease Onset

(II) Analytic-Diagnostic Criteria 5)
Advantage over alternative methods

6) Quality parameters of test

7) What to Report

8) Confirmatory diagnostics

(III) Therapeutic Criteria 9)
Availability of Intervention

10) Benefits and Burdens of Intervention

11) Early Intervention Better

(IV) Program Design Criteria 12)
Equal Access and Acceptability

13) Informed Consent: When and Who

14) Informed Consent: What and How

15) Sample Collection and Analysis

16) Communication of Positive Test Result, Further Procedure

17) Data and Sample Storage

18) Central Coordination of Program
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ClinGen Gene curation Expert Panels on Gene-Disease 
Validity: „The role of the gene in this particular disease“

Semiquantitative measurement for the strength of evidence of a gene-disease relationship that correlates 

to a qualitative classification: 

Definitive,

Strong,
Moderate,
Limited,
No Reported Evidence, or 

Conflicting Evidence

https://clinicalgenome.org/curation-activities/gene-disease-validity/

Gene-Disease-Association

Strande et al., 2017, PMID: 28552198
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What to Report

Only variants of class 4 (likely 
pathogenic) and 5 (pathogenic) according 
to the ACMG classification are reported. 
Carriers and variants of unclear 
significance (VUS) are not reported.
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nach: Plon et al., Hum Mutat. 2008 Nov;29(11):1282-91

What to Report VUS not reported!
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What to report Carriership not reported!
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What to report

http://www.wikimedia.org How to Diagnose Muscular Dystrophy: (wikihow.health)

Carrier status not reported!

https://www.wikihow.health/Diagnose-Muscular-Dystrophy
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Penetrance Will it even occur?

The penetrance of disease-associated genes that require 
therapeutic intervention is at least 80%. 

• Genomics England: „A high proportion of individuals (...) to have symptoms”

• BabySeq PMID: 28079900: High (High: > 80%, Low: < 20%)  + evidence level
(A: substancial evidence to D: poor or conflicting evidence and N: non-systematically identified or expert contributed evidence)

• Kingsmore et al., 2022, PMID: 36007526: high likelihood of rapid progression without treatment

• Berg et al., 2016, PMID: 26270767: 

Likelihood of onset (at any time) of a specified health condition
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Penetrance
Will it even occur?

The penetrance of disease-associated genes that require 
therapeutic intervention is at least 80%. 

The penetrance of disease-associated genes requiring only 
recurrent monitoring is at least 50%.
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APC – FAP ClinGen Definitive Actionability 10CA

1/70000 - 1/30000

20%-30% de novo

Cancer Lifetime risk almost 100% (med. AO CRC 39 years)

by 15 yrs, 50% of pat. have adenomas

Colonoscopy beginning at age 10 yrs

Penetrance
Cancer predisposition syndromes (CPS)
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RB1 – Retinoblastoma ClinGen Strong Actionability 10CB

1/15000-1/18000 live births

Childhood-onset (most < 5 yrs)

With few exceptions, RB1 null alleles show complete penetrance

Surveillance: from birth

Good prognosis when diagnosed and treated early, lethality <5%, 
but when left untreated lethality > 99%

Metastasized retinoblastomas have a bad prognosis

Penetrance
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Adolescent with multiple basal cell carcinoma

PMID: 34570363

Penetrance
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XP: über Derma

PMID: 34570363

POLH (NM_006502.2):
c.(660+1_661-1)_(764+1_765-1)del, p.? 
c.1189_1196del;p.(His397Ilefs*8)
→ Xeroderma Pigmentosum

XP: Nucleotide excision repair (NER)
POLH: DNA polymerase eta

Penetrance
Adolescent with multiple basal cell carcinoma and squamous cell carcinoma
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Disease Onset

adult-onset

BRCA1 : PV
BRCA1 
BK (80 J.): 72%
OK (80 J.): 44%

Kuchenbaecker et al., JAMA. 2017; 317:2402-2416

• BabySeq: in 3,5% adult onset diseases (PMID: 30609409)
Flaticon.com

The average age of onset of the disease is before school age (up to 7 years).
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Availability of Intervention

A therapeutic intervention is established and available that has a 
beneficial effect on the natural course of the target disease, i.e. 
alleviates disease symptoms or prevents or delays their 
occurrence. 

• W&J: There should be an accepted treatment

• BeginiNGS PMID: 36007526 „Effective treatment“

• Babydetect Belgien „Treatable“
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What to Communicate

Dikow et al., 2011

“Actionable”
Non - “actionable”

• „Actionability is a  continuum,  not  a  binary state.“ 
(Berg et al., 2016)

• „Disease association and penetrance could be considered a 
priority above actionability“ (Downie et al., 2021)

Flaticon.com
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When to communicate (and what)?
“Actionable”

Dikow et al. 2022, https://doi.org/10.1515/medgen-2022-2113
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Thank you very much! Vielen Dank!

TP1: Ethics – Translationale Medizinethik, Nationales Centrum für Tumorerkrankungen Heidelberg

Prof. Dr. Dr. Eva Winkler, Karla Alex, Sascha Settegast M.A.

TP2: Law – Abteilung Rechtswissenschaft, Universität Mannheim

Prof. Dr. Ralf Müller-Terpitz, Hannah Straub

TP3: Medical Psychology – Institut für Medizinische Psychologie, Universitätsklinikum Heidelberg: 

Prof. Dr. Beate Ditzen, Dr. Julia Mahal, Elena Sophia Doll M.Sc., Seraina Lerch M.Sc., Carlotta Mayer M.SC.

TP4: Human Genetics – Institut für Humangenetik, Universitätsklinikum Heidelberg

Prof. Dr. Christian Schaaf, Dr. Nicola Dikow, Dr. Heiko Brennenstuhl

TP5: Pediatry – Sektion Neuropädiatrie und Stoffwechselmedizin, Zentrum für Kinder-und Jugendmedizin, 

Universitätsklinikum Heidelberg
Prof. Dr. Stefan Kölker, PD Dr. Ulrike Mütze, Elena Schnabel

NEW_LIVES: 

Genomic NEWborn Screening Programs

Legal Implications, Value, Ethics and Society



The FirstSteps Greek program, and its 
interaction with Screen4Care and BeginNGS
Pr. Petros Tsipouras (Greece)
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Newborn Genome Screening: Opportunities and 

Challenges Setting up a National Program in Greece

Petros Tsipouras, MD

ERN Ithaca  Webinar # 2

April 9, 2024



NATIONAL NETWORK
MANAGER

SPONSOR

COMMERCIAL PARTNER

EODY National 
Public Health 
Organization

SITES

AUTH-Papageorgiou Hospital, Thessaloniki
1st Academic Department of Obstetrics-Gynecology

Prof. G. Grimbizis
Department of Neonatology

Prof. C. Tsakalidis

University of Thessaly-University Hospital, Larissa
Department of Obstetrics-Gynecology

Prof. A. Daponte
Department of Neonatology

Prof. I. Grivea

EKPA Alexandra Hospital, Athens
1st Academic Department of Obstetrics-Gynecology

Prof. G. Daskalakis

Department of Neonatology

Prof. I. Loukatou

Real World Evidence
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Newborn Genome Screening| International Projects

• Source: Deloitte Research

Several initiatives on newborn genomic screening have been launched globally. The guiding principle for all programs is 
early detection & intervention which lead to better health outcomes, signaling a clear shift to preventive medicine. 

An international consortium under which 
global projects share the vision of 
responsibly implementing newborn 
sequencing to accomplish early diagnosis 
and accurate treatment.

Actively 
enrolling 
families



FirstSteps IS UNDERWAY

1 000

20 000

40 000

60 000

80 000

0

75 000

150 000

225 000

Year 1 Year 2 Year 3 Year 4 Year 5

Newborns Added

Cumulative DatabaseFirstSteps Greece Growth & Scale
Number of newborns

Launched 
2H 2023

AUTH-Papageorgiou 
Hospital, Thessaloniki

EKPA-Alexandra 
Hospital, Athens

University of 
Thessaly-University 
Hospital, Larissa

Phase 1 Sites

FirstSteps Greece Site Launches
Date Recruiting Started

Recruiting Start

August 2023

July 2023

September 2023



OPERATIONAL WORKFLOW



Enrol/Consent Positive Cases

178 3

Processed/Reported Participant Feedback

73 17

PROGRAM DASHBOARD



SCREEN POSITIVES

Gene

● F8

● TCF3

● CBS

Disease

Hemophilia A 

A-gamma-

globulinemia

Homocysteinour

ia

Diagnosis & Intervention

● Factor VIII: 0.64% (rv: 50-150%)

● Referred to ped. hematologist for managmt.

● Genetic counselling to parents & aunt

● Family trio testing (parents + mat. aunt)

● Orthogonal testing

● Referred to ped.immunologist for managmt.

● Genetic counseling

● Metabolic testing

● Genetic counseling

● Referral for managmt.

Variant

c.4825dup

p.Thr1609fs

NM_000132.4

c.219+1G>C

NM_00320.5

c.341C>T

p.Ala114Val

NM_000071.3



FEDERATED DATABASES FOR DATA INTEGRITY AND PROTECTION

● Better, Faster Diagnosis
● Accelerated Drug Discovery
● More Impactful & Translational Research, Faster



FirstSteps| Ecosystem

• Source: Management Information

A dynamic and growing group of international and Greek partners to deliver the FirstSteps program. 

SEQUENCING & INTERPRETATION DATA & RESEARCH HEALTHCARE PROVIDERS 

Variant 

Interpretation

Sequencing 

Technology

Sequencing 

Technology

Lab 

Solution

Pre-Competitive Pharma Consortium

Federated Database

Cloud

Research Member

Program Member

Clinical Trial Sponsor
MedEd 

Sponsor

Clinical Trial Sites







The Danish approach: Targeted Genetic 
Analyses: Reducing False Positives and 
Enhancing Performance in Danish Newborn 
Screening
Alberte Lundquist, MD. Department of Paediatrics and Adolescent Medicine, 
Copenhagen University Hospital (Denmark)

April 9, 2024 webinar #14 ERN ITHACA



Rigshospitalet
The Juliane Marie Centre

Danish Approach on Newborn Screening
ERN ITHACA - Innovation in Newborn Screening across Europe: Part 2
April 9, 2024

Alberte A. Lundquist, MD, PhD student
Department of Paediatrics and Adolescent Medicine, Rigshospitalet, Denmark
Danish Center for Neonatal Screening, Statens Serum Institut, Denmark



Rigshospitalet
The Juliane Marie Centre

• The Kingdom of Denmark, the Faroe 
Islands, and Greenland

• 60.000 newborns/year (99% uptake)

• 25 disorders

• Screening
• 2-3 days after birth
• Guthrie cards
• Since 1975
• Stored since 1982

• Screened at Statens Serum Institut

Newborn screening 
in Denmark

(Fødsler - Danmarks Statistik (dst.dk)) (latest accessed 07-04-2024)
(Notat-om-organiseringen-af-neonatal-biokemisk-screening-af-nyfoedte-2021.ashx (sst.dk)) (latest accessed 07-04-2024)
(Lund, Allan et al. “Danish expanded newborn screening is a successful preventive public health programme.” Danish medical journal vol. 67,1 (2020): A06190341)
(Screening for medfødte sygdomme (ssi.dk)) (latest accessed 07-04-2024)
(Opbevaring og brug af blodprøven efter screeningen (ssi.dk)) (latest accessed 07-04-2024)

https://www.dst.dk/da/Statistik/emner/borgere/befolkning/foedsler
https://www.sst.dk/-/media/Viden/Graviditet-og-f%C3%B8dsel/Unders%C3%B8gelse-af-barnet-under-graviditeten/Screening-af-nyf%C3%B8dte/Notat-om-organiseringen-af-neonatal-biokemisk-screening-af-nyfoedte-2021.ashx
https://www.ssi.dk/sygdomme-beredskab-og-forskning/screening-for-medfodte-sygdomme
https://nyfoedte.ssi.dk/opbevaring-og-brug-af-proeven


Rigshospitalet
The Juliane Marie Centre

SCID Severe Combined Immunodeficiency
SMA Spinal muscle atrophy 
BTD Biotinidase deficiency
CF Cystic fibrosis
CPT1 Carnitine palmitoyltransferase I deficiency 

MCD Holocarboxylase synthetase deficiency/multiple carboxylase deficiency 
MPS1-H Mucopolysaccharidosis type I 

CTD Carnitine Transporter Deficiency/Systemic Primary Carnitine Deficiency
HCU Homocystinuria (classic) 
GALT Galactosemia
IVA Isovaleric acidemia
LCHAD Long-chain 3-hydroxyacyl-CoA dehydrogenase deficiency
MCAD Medium-chain acyl-CoA dehydrogenase deficiency 
VLCAD Very long-chain acyl-CoA dehydrogenase deficiency 
ALSD Argininosuccinate Lyase Deficiency
CAH Adrenogenital syndrome/Congenital adrenal hyperplasia
CH Congenital hypothyroidism
GA1 Glutaric acidemia type 1/Glutaric aciduria type 1 
MMA Methylmalonic acidemia
MSUD Maple syrup urine disease
PA Propionic acidemia
PKU Phenylketonuria
TT1 Tyrosinemia Type 1 
CPT2/CACT Carnitine-acylcarnitine translocase deficiency
MADD Multiple Acyl-CoA Dehydrogenase Deficiency 

First tier

47

Second tier

Third tier

Parallel tiers

Genetics at follow-up

Genetic testing in the Danish NBS

(Lund, Allan et al. “Danish expanded newborn screening is a successful preventive public 
health program.” Danish medical journal vol. 67,1 (2020): A06190341)
https://www.sst.dk/da/udgivelser/2008/biokemisk-screening-for-medfoedt-sygdom-hos-
nyfoedte (latest accessed 07-04-2024)
(Screening for medfødte sygdomme (ssi.dk)) (latest accessed 07-04-2024)
Internal reports

https://www.ssi.dk/sygdomme-beredskab-og-forskning/screening-for-medfodte-sygdomme


Rigshospitalet
The Juliane Marie Centre

Challenges
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Targeted Genetic Analyses: Reducing False 
Positives and Enhancing Performance in 
Danish Newborn Screening
Alberte A. Lundquist1,2, Jonas Bybjerg-Grauholm2, Marie Bækvad-Hansen2, 

Rikke K. J. Olsen3,Morten Dunø4, Lone G. Stensballe1, and Allan M. Lund1

1Department of Paediatrics and Adolescent Medicine, Rigshospitalet, Denmark. 

2Danish Center for Neonatal Screening, Department of Congenital Disorders, Statens Serum Institut. 

3Research Unit for Molecular Medicine, Department of Clinical Medicine, Aarhus University, Denmark.

4Molecular Genetic Laboratory, Department of Clinical Genetics, Rigshospitalet, Denmark.

*Subject to ethical approval
49



Rigshospitalet
The Juliane Marie Centre

Investigation of Molecular 
Genetic Analyses

Reduction of False Positives Understanding Marker 
Pathogenicity 

Aims & Background

Aim 1 Aim 2 Aim 3



Rigshospitalet
The Juliane Marie Centre

Genetic data

Screening data

Health data

• Retrospective (2002-2023)
• 3000 Guthrie cards
• Targeted molecular genetic 

analyses
• WES
• 84 genes

Design & Methods



Rigshospitalet
The Juliane Marie Centre

Expected Outcomes

Aim 1
• An evaluation of suitability of targeted genetic analyses

• 1. tier approach
• 2. tier approach

Aim 2
• Screening algorithms for reduction of false positives
Aim 3
• Increased understanding of pathogenicity of markers



Rigshospitalet
The Juliane Marie Centre
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Rigshospitalet
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• Double-Batch Sequencing (DoBSeq)

• Exploring: 
• Cost-effective
• Genotype-first
• Population-wide genomic sequencing

• 2,304 patient samples

• Use of only 96 tests

• >20-fold reduction

• Proved method at medium scale1

• Plan to scale fully 

”Rare disease detection so low cost, we 
can’t afford not to do it”2

Homepage: 
2https://sites.google.com/view/pr
edisposed/the-predisposed-
project

1Stoltze, U.K., Hagen, C.M., van Overeem 
Hansen, T. et al. Combinatorial batching of 
DNA for ultralow-cost detection of pathogenic
variants. Genome Med 15, 17 (2023). 
https://doi.org/10.1186/s13073-023-01167-6

https://sites.google.com/view/predisposed/the-predisposed-project
https://sites.google.com/view/predisposed/the-predisposed-project
https://sites.google.com/view/predisposed/the-predisposed-project
https://genomemedicine.biomedcentral.com/articles/10.1186/s13073-023-01167-6
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• Simon Rasmussen (Assoc. Professor, Bioinformatics)

• Danish Cancer Society (KB), Copenhagen

• Henrik Hjalgrim (Professor, Epidemiology)
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of Diagnostic Sequencing for Pediatric & Oncogenetic Syndromes’ Early Detection 
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to 10,000,000 DKK:



The GenNatal Spanish program
Pr. Francesc Palau, Genetic Medicine Service of the Hospital Sant Joan 
de Déu, Barcelona (Spain)
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The GenNatal Spanish program
Pr. Francesc Palau, Genetic Medicine Dept. of the Hospital Sant Joan de Déu, 
Barcelona (Spain)
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OBJECTIVES

▪ Explore how genomic information can help to better know and understand
diseases identified in the neonatal and childhood period

▪ Analyze the medical-care, family and social, and economic impact of
genomic sequencing in the health care of newborns and infants.

▪ Study the possible benefits of genetic screening compared to the current
biochemical NBS

GenNatal is a pilot project on genomic sequencing in neonatal medicine
and newborn screening

April 9, 2024 webinar #14 ERN ITHACA



▪ Reasons for accepting/rejecting participation in the study

▪ Perception and knowledge about neonatal screening (biochemical vs genetic)

▪ Opinions on genetic screening

▪ Feelings and perception of possible results and their family implications

▪ What type of results would you like to know depending on whether they are

actionable, by age of onset, carrier status...Impact of different results

▪ Family impact

▪ Evaluation of teaching material

SCOPE

1. Pre-recruitment session: motivation

2. Pre-test session: before delivery. Informed Consent

3. Post-test session: delivery of results

April 9, 2024 webinar #14 ERN ITHACA



INCLUSION/EXCLUSION CRITERIA

EXCLUSION CRITERIA 

• No parental samples

• Fetal pathology detected 
prenatally

• Pregnancy per gametes from 
donors or single-parent

• Lack of Informed Consent

INCLUSION CRITERIA

• Healthy couples

• Third trimester

• Controlled pregnancy

• Absence of ultrasound findings, maternal 
pathology, or family history of genetic disease

• Both members of the couple

April 9, 2024 webinar #14 ERN ITHACA



WORKFLOW DESIGN

INFORMATIVE SESSION

▪ Obstetrics
▪ 28-36 pregnancy

weeks

▪ Brochure delivery
▪ Form

PRE-TEST SESSION

▪ Genetic counselling
▪ Pregnancy weeks

▪ Educational/informational material
▪ Data analysis forms
▪ Informed consent

NEWBORN RECRUITMENT

▪ Neonatal screening consultation
▪ Sample collection (dried drop of blood from the heel, also shows oral mucosa 

of the parents)

EXOME ANALYSIS

▪ Sequencing and interpretation
▪ Results meeting
▪ Report making

POST-TEST SESSION

▪ Genetic counseling
▪ Post-test form

April 9, 2024 webinar #14 ERN ITHACA



INFORMATIONAL MATERIAL FOR COUPLES

• RECRUITMENT BROCHURE

April 9, 2024 webinar #14 ERN ITHACA



INFORMATIONAL MATERIAL FOR COUPLES

• PRE-TEST VISIT BROCHURE

April 9, 2024 webinar #14 ERN ITHACA



INFORMATIONAL MATERIAL FOR COUPLES

• PRE-TEST VISIT BROCHURE
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INFORMATIONAL MATERIAL FOR COUPLES

• VIDEO CONSULTATION GENETIC COUNSELLING

April 9, 2024 webinar #14 ERN ITHACA



INFORMATIONAL MATERIAL FOR COUPLESINFORMATIONAL MATERIAL FOR COUPLES
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METHODOLOGY

We planned to define entry criteria for the genes to be analyzed in the project

▪ Classification of genes according to their evidence of association with 
pathology for different panels

GREEN
AMBER
RED

▪ Each reviewed by three reviewers

▪ Redundant (same gene in different categories, depending on the panel)

▪ Genes with high evidence not analyzed because they are associated
with pathologies not included in any of the PanelApp panels

▪ OMIM’

Phenotype “?” *
Susceptibility “{}”
No associated phneotype

* We verified that all genes with
phenotype “?” were not in PanelApp
or they were in the amber or red
categories

CONTRAST OF GREEN GENES WITH OMIM’ + INCLUSION OF
PANELAPP SYNONYMS

CONTRAST, REVIEW AND REINCLUSION OF BabySeq, HSJD-
DB WITH AMBER AND RED GENES

• PREPARATION OF LIST OF GENES (initial)
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METHODOLOGY

Analysis of a total 3245 genes
High evidence genes associated with pathology according to the 
OMIM and PanelApp databases, enriched with genes associated 

with metabolic disorders

• PREPARATION OF LIST OF GENES (initial)
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METHODOLOGY

• Whole Exome Sequencing (WES) 

ILLUMINA TECHNOLOGY

NetSeq 500

1. QUALITY CONTROL
2. ALIGNMENT
3. VARIANT CALLING
4. VARIANT ANNOTATION
5. FILTERING
6. ANALYSIS AND INTERPRETATION

6 MAIN STEPS ARE PERFORMED
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Flowchart. Variant filtering
WES

Whole Exome Sequencing (Illumina)

GenNatal in silico panel 
3245genes

MAF<0.01
Revised European non Finnish frequency

Quality control 
(NCALLED>2)

HSJD: DeepVariant, Octopus, GATK

ClinVar interpretation
B anf LB variants are deleted

Predictor of pathogenicity
Score: CADD>15

ACMG/AMP Criteria
P and LP variants are selected are candidate

variants

Variant effect
(LoF, missense, intron variant) INHERITANCE

OTHER VARIANTS IN THE 
SAME GENE

HGMD DATABASE

IGV

PHENOTYPE

METHODOLOGY

• ANALYSIS AND INTERPRETATION OF VARIANTS
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Reporting
CATEGORY A
Pediatric age
Actionable 1

CATEGORY B
X-linked carrier status
Actionable 3

REPORTABILITY OF RESULTS

* Type of Actionability:
1. Medical/nutritional treatmetn only
2. Preventive follow-up OR Early care (i.e., CDIAP healthcare provider)
3. Reproductive measures or actions

Disease list

Evidence
Fixed or determined variable

High

Penetrance High/Moderate

Age of onset Combination for each
category

Pediatric/Adult

Actionability* Yes/No

To be decided
CATEGORY C
Pediatric age
Actionable 2 

CATEGORÍA D
Adult age
Actionable 2

No reporting
CATEGORY E
E1. Adult age
E2. Status Carrier AR
No actionable

CATEGORY F
Low penetrance
Low evidence
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RECRUITMENT OF PARTICIPANT COUPLES

Couple contacts 181

Visit accepted 67

Visited 63

Participants 53

Canceled after pre-test session 10

Post-test genetic counselling No.

Already informed 17

Cited 6

Pending results/citation 30

More than 250 couples expressed interest in the project
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37%

63%

INCLUDED PROPOSALS
Aceptan visita
No visita

CAUSES OF CANCELATION 

Premature delivery

They don’t come to the clinic/logistic problems

We cannot contact them

Delievery before the planned visit

COVID-19

21%

79%

VISITED PREGNANT WOMEN

No participan

Participan

RECRUITMENT OF PARTICIPANT COUPLES
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Current situation No.

Sequenced and analyzed 32

Sequenced and analysis
in progress

21

Pendinf of sequencing 3

Total 53

32; 57%

21; 38%

3; 5%

Secuenciada y
analizada

Secuenciada,
Analizándose

Pendiente de
secuenciar

Muestras analizadas N

Pending of validation + parental 
segregation (Sanger)

9*

Normal result 23

• No pathogenic/likely pathogenic 
variants have been detected in the 
genes analyzed.

• VUS and carrier status have been 
detected.

SAMPLE STATUS
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LABORATORY (WES) REPORT
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EXAMPLES 

CASE 7
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EXAMPLES

CASE 15
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EXAMPLES

PACIENTE 15
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GENNATAL TEAM MEETINGS 2023/2024
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History Years No. of genes Source of information

1º Approach 2019-2023 3,245 OMIM + Green PanelApp

2º Approach 2024 ** <1,000 Analysis of other newborn genomic screening 
projects (7) [Stark& Scott, Nat Rev Genet 2023]

Curated by HSJD multidisciplinary expert team

Genes to be analysed – exome capture

Objective: decrease the number of analysed genes

GENNATAL TEAM MEETINGS 2023/2024



1. Genes/diseases included in the current newborn screening
- Biomarkers: metabolic, endocrine, hematologic, immunologic
- Hipoacusia and others non-metabolic

2. Actionability
- Biomarkers: metabolic, endocrine, hematologic, immunologic
- Hipoacusia and others non-metabolic

3. Technologically can be analyzed (WES)
*SMN and DMD genes discarded

2º Approach – New selection criteria

GENNATAL TEAM MEETINGS 2023/2024
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Importance of genetic counseling

Which genes?

Which variants?

Relevance of the definition of actionability

CHALLENGES
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The Rare Barometer survey on the 
opinion of people living with a rare 
disease on NBS
Jessie Dubief, Social Research Director, EURORDIS-Rare Diseases Europe
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Discussion Time and Conclusion

• AOB 

April 9, 2024 webinar #14 ERN ITHACA



Thank you for your attention !

• Register to the Web site to get NewsLetter and calls for collab ! 
• https://ern-ithaca.eu

April 9, 2024 webinar #14 ERN ITHACA

https://forms.office.com/e/kF13wdXEvk



First results:
The opinion of people living 

with rare diseases on newborn screening
A Rare Barometer survey 

with the Screen4Care project

ITHACA webinar

9th April 2024



Agenda

• Some context

• Relying on the lived experience of people living with a rare disease



Some context1



screen4care.eu

http://screen4care.eu/


Panel

20,000+
people living with a rare 

disease registered

2,300+ rare diseases

120+ countries

People DO NOT have to register 
to participate in surveys

Make your voice heard!

Collective results shared 
with participants, patient 

organisations, decision makers 
and the wider public

Information only accessible to the 
Rare Barometer team, saved on a 

secured server in Europe

Surveys

Patients, families and 
patient representatives

1-3 surveys per year

23 languages

Worldwide

Up to 13,000 
respondents to our surveys 

eurordis.org/rare-barometerThe Rare Barometer programme
EURORDIS’ survey initiative to support evidence-based advocacy



SHAPING THE ONLINE QUESTIONNAIRE

Topic Expert 
Committee

Contribute to 
clarifying

topics and criteria 
to include in the 

questionnaire

EURORDIS' 
Council of National 
Alliances Members

Input on 
topics and criteria 

to be included in the 
questionnaire

Feedback
on the questionnaire

Pilot test with 
patients and 

family members

15 participants

Translations checked 
in 15 languages

by native speakers

Literature 
review

Identify main
issues and criteria
to define treatable 

and actionable 
conditions for 

newborn 
screening

Expert 
consultations

11 experts 
consulted to 

provide inputs
into priorities and 

criteria for
newborn screening



Objectives of the quantitative survey

Creating a 
sound basis to

• Advocate for harmonised principles and adequate policies for newborn screening.

• Define a list of conditions to be tested in the Screen4Care project.

Understanding • The attitudes and perceptions of people living with a rare disease towards newborn
screening.

• How the opinion of people living with rare diseases on newborn screening relates to
their characteristics (age, gender, country, family situation…) and those of their rare
disease.



Reminder: 
PLWRD strongly support testing rare diseases at birth

Rare Barometer and Rare 2030 survey on the future of rare diseases (n=3,981)

tiny.cc/futureRD-results



24 languages

1,300+

24 MAY 23 July 20
23

5,569

50 countriesTARGET POPULATION

All patients living with a rare disease and their family 
members

respondents 
worldwide and6,179 in 

Europe

diseases represented

Online questionnaire



Relying on The lived 
experience of PLWRD

2



Relying on the lived experience of PLWRD
PATIENTS
2,567 respondents (46%)

If it is or were possible, I would have liked to be diagnosed at birth

CARERS
3,002 respondents (54%)
Mostly parents of people living with rare diseases (49% of the sample)

If it is or were possible, I would have liked the person I care for to
be diagnosed at birth

Strongly agree

Agree

Neither agree nor disagree

Disagree

Strongly disagree



Carers strongly support newborn screening

Carers would have liked the person 
they care for to be diagnosed at birth

8/10

Q: If it is or were possible, I would have liked the person I care for to be diagnosed at birth (agree + strongly agree). N=3,002

Rare on Air podcast with Iuliana Dimitriu: 
Her 7-years-long odyssey for her son to have a confirmed
diagnosis of Coffin-Lowry syndrome, and how she thinks that
early diagnosis could have improved his health and everyday life.

eurordis.org/rare-on-air

https://www.eurordis.org/rare-on-air/


Patients support newborn screening

Patients would have liked to be diagnosed at birth6/10

Q: If it is or were possible, I would have liked to be diagnosed at birth (agree + strongly agree). N=2,567

• Have a rare disease with an age of onset before or during infancy (Orphanet)
• Have a rare genetic disease
• Waited for a diagnosis for more than 5 years
• have improving symptoms

• Live with a developmental anomaly during embryogenesis (Orphanet)

7/10 among patients who:



Patients support newborn screening

Patients would have liked to be diagnosed at birth.6/10

Q: If it is or were possible, I would have liked to be diagnosed at birth (agree + strongly agree). N=2,567

• If they have access to a treatment and its effectiveness (declarative)
• If they have access to supportive care and its effectiveness (declarative)
• Their health status and satisfaction with health
• The level of pain they experienced
• Their gender
• Their knowledge in genetics
• The prevalence of their rare disease (Orphanet) 

No significant difference depending on:



PLWRD think that any rare disease should be screened at birth if no
treatment exists and:

• It allows a quicker diagnosis, to the benefit of the individual person and
their carers.

• The disease can be followed-up on and harm can be avoided through
prevention practices

• It would allow the person to have their disabilities better recognised, and to
obtain a more adequate social support and independent living

Q: In your opinion, should ANY rare disease be screened at birth IF NO TREATMENT EXISTS AND…
(agree + strongly agree)

90%

Opinion on newborn screening for any rare disease



tiny.cc/RB_NBS_webinar

Register to our webinar 
to learn more about key European 
results and how to use them for action

FINAL RESULTS presented
APRIL 30th 2pm (CET)



Overall European results
REPORT

English
FACTSHEET

4 pager - 13 languages
+ on-demand

DASHBOARD
Each question of the questionnaire

Frequency and percentages
24 languages

eurordis.org/rare-barometer/english/#surveyResults



European 

results

European 

results for one 

disease or 

group of 

diseases

Results for 

one country 

on all rare 

diseases

Specific results 

(one group of 

diseases in one 

country…)

Everyone X

EURORDIS 

members

European 

Federations 
X X

National Alliances X X
Other EURORDIS 

members
X X

Results shared only if we can ensure anonymity

Communication of results from any Rare Barometer survey

Rare Barometer only analyses European results, and only communicate on European results. Our reports do
not include distributions per country, diseases or groups of diseases corresponding to ERNs.

EURORDIS members can have access to their own results, use them and communicate on them as they
want (for advocacy, writing papers, taking actions, defining their strategy…), we only ask them to refer to
Rare Barometer when communicating their results.
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Thank you! 

to all Rare Barometer participants, 

partners and corporate donors in 2023!

Funded by the European Union. Views

and opinions expressed are however

those of the author(s) only and do not

necessarily reflect those of the

European Union or HaDEA. Neither the

European Union nor the granting

authority can be held responsible for

them.



THANK YOU!

to the IMI2 
programme and the 

Screen4Care partners
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