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WelcomeïTechnicalpoints

ÁWe are please to be numerous 225

ÁWebinar being recorded

ÁThank you for 
ÅTurn off your microphone and disconnect your camera
ÅRaise your hand at the time of the questions and discussions
ÅWe will answer the questions sent in the registration form
ÅA satisfaction survey will be sent to you :https://forms.office.com/e/SJsykbP04K

Á²ŜōƛƴŀǊІс ǿƛƭƭ ōŜ ŀǾŀƛƭŀōƭŜ ƻƴ L¢I!/!Ωǎ ²ŜōǎƛǘŜ 

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

Anne Hugon Project Manager  ITHACA - anne.hugon@aphp.fr
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https://forms.office.com/e/SJsykbP04K
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Agenda

Welcomeand Introduction
ÅPr. Laurence Faivre, Centre de Génétique et Centre de Référence Anomalies du Développement et Syndromes Malformatifs, Dijon (France)

ÁTopic 1 - Presentationof 2 EuropeanNGS pilot projectsin Europe 
ÅThe UK 100.000 genomeproject in newbornscreening
Dr. David Bick, NewbornGenomesPrograms at GenomicsEngland, London 

ÅThe Netherlandpilot NGS extendednewbornscreening
Dr. Marcel Nelen, GenomeDiagnostics Center UMC, Utrecht (Netherlands)

ÁTopic 2 -Presentationof the newbornscreening axis of the Screen4Care project
ÅPr. Alessandra Ferlini, MedicalGeneticsUnit, S.AnnaUniversityHospital, Ferrara (Italy)

Discussion time 

ÁTopic 3 - The Eurordisposition statementharmonizednewbornscreening
ÅGulcinGumus, Research& Policy Project Manager, EURORDIS, Barcelone (France)

ÁTopic 4 -The SeDeNproject: a studyof the acceptabilityof professionalsand the population in France beforesetting up a 
pilot project
ÅDr. Camille Level, Studyengineerin healtheconomicsat Dijon Bourgogne UniversityHospital, Dijon (France)

Discussion time 

Conclusion with speakers and moderator
ÅPr. Laurence Faivre, Centre de Génétique et Centre de Référence Anomalies du Développement et Syndromes Malformatifs, Dijon (France)
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Welcomeand Introduction
ÅPr. Laurence Faivre, Centre de Génétique et Centre de Référence Anomalies du 

Développement et Syndromes Malformatifs, Dijon (France)
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Introduction -Advances in neonatal screening

Pr. Laurence Faivre, Centre de Génétique et Centre de Référence Anomalies du Développement et Syndromes 
Malformatifs, Dijon (France) 



Advances in neonatal screening: Introduction



Early Check
North Caroline

BabySeq
Boston

ScreenPlus
GUARDIAN

New York

BeginNGS
San Diego

Newborn Genome 
Program

United Kingdom

Screen4Care
Europe

Baby Beyond
Melbourne Genomics

Australie

Baby Detect
Belgique

.ŀōȅΩǎ ŦƛǊǎǘ ǘŜǎǘ
Genetic Alliance

PeopleSeq Consortium
United Kingdom

Polaris Genomics
Maryland

Case Western Reserve 
University
Cleveland

Pilot on NGSf4NBS
The Netherlands

Advances in neonatal screening: Introduction



Advances in neonatal screening: Introduction

Save the Date
ICoNS'23 Annual Meeting ҭ5 - 6 oct. 2023
The Royal Institution, London, UK
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ÁTopic 1 - Presentationof 2 EuropeanNGS pilot projectsin Europe 
ÅThe UK 100.000 genomeproject in newbornscreening

Dr. David Bick, NewbornGenomesPrograms at GenomicsEngland, London 
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The UK 100,000 genome 
project in newborn
screening

ERN ITHACA Innovation in Newborn 

Screening  across Europe

21 March 2023

David Bick, MD, Principal Clinician, Newborn 

Genomes Programme



About 
Genomics England

Two core, linked functions:
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To support an evolution in genomic 

healthcare

To accelerate 

genomic research

Å Work with the NHS to deliver and improve testing that helps doctors 

diagnose, treat, and prevent illnesses like cancer and rare diseases.

Å Provide the health data and advanced technology researchersneed to:

Å Make medical discoveries 

Å Develop effective, targeted medicines for patients and their families

Key to both these activities: turning science into healthcare together

To do this, we:
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Background
Newborn Genomes Programme

{ǘŀǊǘƛƴƎ Ǉƻƛƴǘ нлмфΧ



Current UK NHS Newborn 
Blood Spot (NBS) Screening 
Programme

Newborns can currently be screened for nine 
conditions via a bloodspot test.

Å Sickle cell disease

Å Cystic fibrosis

Å Congenital hypothyroidism

Å Phenylketonuria

Å Medium-chain acyl-CoA 

dehydrogenase deficiency

Å Maple syrup urine disease

Å Glutaric aciduria type 1

Å Homocystinuria 
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There is a 97% uptake of 
newborns screening in the 
UK.

NHS screening currently only looks for these 
conditions, rather than screening the babyõs genome. 
We are testing a broader approach. 

òThere is a clear potential forgenomics in the testing 

for many ofthe conditions currently included inthe 

blood spot test.ó

Generation Genome



Our research studyõs focus

Evaluating the utility and feasibility 

of screening newborns for a larger 

number of childhood-onset rare 

genetic conditions

Three parts | All subject to ethics committee approval
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Evaluating the utility and feasibility of

screening 
newborns for a larger number 
of childhood-onset rare genetic 
conditions in the NHS using whole 

genome sequencing

Understanding Ƙƻǿ ōŀōƛŜǎΩ 
genomic data could be used for 
discovery research, focusing on 

developing new treatments and 

diagnostics for NHS patients

Exploring the potential risks, benefits, 

and broader implications of storing 
ŀ ōŀōȅΩǎ ƎŜƴƻƳŜ ƻǾŜǊ ǘƘŜƛǊ ƭƛŦŜǘƛƳŜ

01 02 03

** Key point: not just how each might be implemented, but 

whether they should be implemented.**



Key numbers
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20232022 2024 2025

Research study beginning in 2023

Aiming to find the9 children born each 
day in the UK with a rare, treatable 
genetic disease ςwhere early 
intervention is crucial

100,000+
¢ƻ ŦƛƴŘ ǘƘŜǎŜ ŎƘƛƭŘǊŜƴΣ ǿŜΩƭƭ ŀƴŀƭȅǎŜ

newborn genomes for a specific set of 
childhood-onset, actionable conditions

1,000

Expecting 1,000 
positive results
during the study



How we work

Expert working groups established, focusing on:

Å Conditions the research study should screen for

Å Recruitment

Å Ethics

Å Evaluation

Å Education and training

Corein-house team

Å NHS Steering Group ðdesigned to support and develop the research 

study

Å NHS England Newborn Genomes Programme Clinical Assurance 

Group to support our ôchoosing conditionsõ work

Å Co-designwith parents and healthcare professionals

Å Engagement programmeto work with stakeholders ðincluding 

members of the public

Å Participant panel

16



õAll in offerõ
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Parents will be asked to sign up to their use of their babiesõ genome and to be able to link to clinical data to allow:

wŜǘǳǊƴ ƻŦ ŀŎǘƛƻƴŀōƭŜ ŦƛƴŘƛƴƎǎ ǘƻ ƴŜǿōƻǊƴǎΩ ŦŀƳƛƭƛŜǎ

Research on newborn screening

Research on broader healthcare questions 
(within NGRL acceptable uses) ¦ǎŜ ƻŦ ŀƴȅ ƻŦ ǘƘŜ ōŀōȅΩǎ ƭŜŦǘƻǾŜǊ ǎŀƳǇƭŜ ŦƻǊ ŦǳǊǘƘŜǊ 

research

Recontact to request follow up data related 
to newbornscreening research or to offer 
opportunities to participate inother studies.

Å If further studies are related to specific conditions, it 
would only be possible where the baby has been 
identifiedthrough the screening analysis or has a 
confirmed diagnosis for that condition.



Potential samples

1818

Heel prick into DBS Heel prick into 

capillary tube

Saliva via 

sponge 

Cord blood
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Choosing disorders for screening and the Wilson and Jungner screening 
criteria ða starting pointé.

The condition sought should be an important 

health problem

The natural history of the condition, including 
development from latent to declared disease, 
should be adequately understood

There should be a recognisable latent or 
early symptomatic stage

There should be a suitable test or examination

The test should be acceptable to 
the population

There should be an agreed policy on whom 
to treat as patients

There should be an accepted treatment for patients with 
recognised disease

Facilities for diagnosis and treatment should be available

The cost of case-finding (including diagnosis and treatment 
of patients diagnosed) should be economically balanced in 
reaction to possible expenditure on medical care as a whole

Case-finding should be a continuing process and not 
ŀ άƻƴŎŜ ŀƴŘ ŦƻǊ ŀƭƭέ ǇǊƻƧŜŎǘ
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Four core principlesConditions 
Framework 
workgroup results

ÅThe working group established 

four core principleswhich each 

screened-for condition should 

meet

ÅThe pilot will only screen for a 

specific set of conditions, 
genes, and variants

A

B

C

D

There is strong evidence that the genetic variant(s) 

causes the condition and can be reliably detected. 

Where appropriate, there may be a confirmatory test 
that can establish whether the child has the condition. 

A high proportion of individuals who have the genetic 

variant(s) would be expected to have symptoms that 

would have a debilitating impact on quality of life if 

left undiagnosed. 

Early or pre-symptomatic intervention for the condition 

has been shown to lead to substantially improved 

outcomesin children, compared to intervention after the 

onset of symptoms. 

Conditions screened for are only those for which the 

interventions are equitably accessible for all. 



21

Website with 
information about 
treatable disorders

Rx-genes.com

An online compendium of treatable genetic disorders. 

Bick D,Bick SL, Dimmock DP, Fowler TA, Caulfield MJ, Scott RH.

Am J Med Genet C Semin Med Genet. 2021 Mar;187(1):48-54.



Program will only include variants 
with high positive predictive value
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Positive predictive value = (sensitivity x 
prevalence) / [ (sensitivity x prevalence) + ((1 ς
specificity) x (1 ςprevalence)) ]

Example disease

1 in 10,000 live births

Variant with sensitive 99.5% & specific 99.5% = 2% PPV 

98 out of 100 times this is a FALSE POSITIVE!

Only pathogenic and like pathogenic 

variants will be reported

https://www.sciencedirect.com/science/article/pii/S1525157820300386
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Care and treatment pathways

ά/ƻƴǎƛŘŜǊƛƴƎ ŜȄƛǎǘƛƴƎ ǇǊŜǎǎǳǊŜǎ ƛƴ ƘŜŀƭǘƘŎŀǊŜΣ ǘƘŜ ǇǊƻƎǊŀƳƳŜ Ƴǳǎǘ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǎŜǊǾƛŎŜǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ǎǳǇǇƻǊǘ Ŏhildren and 
ŦŀƳƛƭƛŜǎΣ ŀƴŘ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ǘǊŀƛƴƛƴƎ ƴŜŜŘǎ ŦƻǊ ǘƘŜ ǿƻǊƪŦƻǊŎŜ ǘƻ ǇǊƻǾƛŘŜ ƘƛƎƘ ǉǳŀƭƛǘȅ ŎŀǊŜΦέ

Positive screen finding
Specialist 
referral

Parents 
contacted

Further 
confirmatory 

testing
Clinical pathway Family support

Although the total number of screen-positive babies in the lifetime of the research study is expected to be 500 - 1,000. Each baby 

needs a structured care and treatment pathway in place before we begin.

*

* The above steps may not be needed for each condition, and the order of those steps may vary
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Newborn Genomic Screening is starting worldwide

United States

BabySeq2 at Harvard ðMassachusetts

BeginNGSŀǘ wŀŘȅ /ƘƛƭŘǊŜƴΩǎ IƻǎǇΦ- California

Newborn study at Columbia U ðNew York

ScreenPlusat Albert Einstein ðNew York

Newborn study at Geisinger  ðPennsylvania

EarlyCheck2 at University of North Carolina - North Carolina

Perkin-ElmerðCommercial laboratory

Europe

Screen4Care ðConsortium

Baby Detect ðBelgium

Newborn Genomes ProgrammeðEngland

Netherlands

Middle East

Newborn study ðQatar

Asia

Australia

Murdoch Childrenõs

Research Institute

University of Sydney

University of Adelaide

China

Newborn study at 

Childrenõs Hospital of Zhejiang 

University

Newborn study at Beijing 

Childrenõs Hospital

Newborn study by Beijing 

Genome Institute



Thank you

www.genomicsengland.co.uk/newborns

@GenomicsEngland

TheGenomicsEnglandnewbornscoreteam:
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ge-newborns@genomicsengland.co.uk

Å Nikki Agnes, Delivery Manager

Å Dr David Bick, Principal Clinician

Å David Bowen, Enterprise Architect

Å James Calver, Data Engineer

Å Katy 5Ω!ǾŜƭƭŀ, Content Designer

Å Dasha Deen, Genome Data Scientist

Å Sally Donovan, Delivery Manager

Å Ross Dudley, Principal Service Designer

Å Frankie Edwards, Senior Visual Communications 

Designer

Å Harriet Etheredge, Ethics Lead

Å Mirabai Galati, Design Researcher

Å Liz Gardner, Mobilisation Operations Lead

Å Kate Harvey, Engagement Manager

Å Edyta Jaworek, Product Designer

Å Mathilde Leblond, Senior Design Researcher

Å Alexandra Margarint, Software Engineer

Å ChristellaMatoko, Delivery Manager

Å Anna Need, Senior Product Manager

Å David Phelan, Delivery Manager 

Å AmandaPichini, Clinical Lead for Genetic 

Counselling

Å Jonathan Roberts, Clinical Content Developer 

Å Tim Rogers, Delivery Manager

Å Eni Rume, Delivery Manager

Å Dr Richard Scott, Chief Medical Officer

Å Sally Shillaker, Clinical Content Developer

Å Katrina Stone, Clinical Fellow in Genomics

Å Alice Tuff-Lacey, Programme Lead

Å Chantal Wood, Programme Manager

Å Joanna Ziff, Delivery Manager
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A long list of issues to resolveéé

How will we find enough positives for rare disorders to give evidence for/against adding a gene to newborn 

screening?

Do we understand penetrance and expressivity of variants found in an asymptomatic newborn?

Will we reanalyze genome if child develops a phenotype suggesting a genetic disorder?

How long will families be followed to look for false negatives and study outcome of positives?

Will genetic disorders where there is a clinical trial available in the UK be included?

How will we handle an incidental finding? Example finding a hemizygous variant in treatable X-linked disorder a 

female which would suggest Turner syndrome.

How will we ensure minority communities are well represented in the study?

Will genes and variants be added during the program?
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ÁTopic 1 - Presentationof 2 EuropeanNGS pilot projectsin Europe 

ÅThe Netherlandpilot NGS extendednewbornscreening, 
A perspectiveon a molecularapproach  on newbornscreening in the
Netherlands
Dr. Marcel Nelen, GenomeDiagnostics Center UMC, Utrecht (Netherlands)
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A perspectiveon a molecularapproach 

on newbornscreening 

in the Netherlands

fundedby ZonMW

Marcel Nelen, PhD
UMC Utrecht

Dept. of Genetics
P.O. box 85090, Utrecht

The Netherlands
m.r.nelen-2@umcutrecht.nl

mailto:m.r.nelen-2@umcutrecht.nl


The current heelstick works well

170,000 newborns each year per jaar (>99%)

450 kids are referred

175 kids get a diagnose 

Sensitivity:
Affected with a positive 
test result
= 99%

Specificity:
Healthywith a negative
test results
= 99.854% Positive predictive value: 

Kids with a positive test result that 
are afected = 42%



3) DNA can clarify unclear 
biochemical results

2) DNA can replace multiple 
biochemical tests with one method

What does NGS add or improve?

1) Diseases without markers 
in bloodspots can not be 

tested



The datasets

healthy kids Affected kids

~5000 healthy parents
= background 
population

~50 healthy individuals 
= negative bloodspots

50  Affected kids
= positive bloodspots



Genes included

100 genes related to IEM

77 genes included not in the 
current heelstick
criteria:

- Treatebillity
- Early-onset
- Symptoms

23 IEM genes in the 
current  heelstick



Results: positive bloodspots 

50 positive cases

? 4 libr. prep failed

30 with causal 
variant (60%)

10 with 1 causal 
variant (9+VUS)

6 without causal 
variant

50 positive cases

? 5 low coverage

30 with causal 
variant (60%)

9 with 1 causale 
variant (8 +VUS)

6 without causal 
variant

WES WGS

с ǿƛǘƘƻǳǘ Ŏŀǳǎŀƭ ǾŀǊƛŀƴǘΥ о ƘƻƳƻȊȅƎƻǳǎ όм ±¦{Σ м ƛƴ рΩ ¦¢wΣ м ƻǳǘǎƛŘŜ ǎǇƭƛŎŜ ŦƛƭǘŜǊύΣ м ƘŜǘŜǊƻȊȅƎƻǳǎ όƛƴ рΩ ¦¢wύΣ н ǎŀƳǇƭƛƴƎ mistakes?



Variants are manally checked

Is the inframe 
insertion/deletion 
in a 
proteindomain?

a damaging effect 
predicted in Alamut?

- Missense
- Splicing

Is  NMD used?

Is therein vitro 
functional  
prove?



Is a VUS pipeline useful?



Do we identify all positive cases?

Filter Step 
1: (L)P

Manual 
check

Filter Step 
2: VUS

- 30 kids with causal variants 
- 1 carrier identified

- 6 samples need resequencing
- п ǎŀƳǇƭŜǎ άƳƛǎǎŜŘέΥ

- VUS in database
- outside coding/splicing
- Not truncating or 

pathogenic in 
database

о άƳƛǎǎŜŘέ ǎŀƳǇƭŜǎ ǿƛǘƘ ŀ ±¦{Υ
- benign prediction for two 

missense mutaties
- aminoacid deletion 

outside a protein domain

31/50 positive results +6/10 positive results
+6/9 positive results

43 positive results, 6 
άƳƛǎǎŜŘέ 



False positives in ~5000 healthy parent dataset

1 in ~830 kids 
ΨŦŀƭǎŜ-ǇƻǎƛǘƛǾŜΩ

Specificity = 99.854%



3 false-positivesfrom the 5000 cases 
dataset wouldhave anIEM in the
currentNBS-diseases(0.06%)

66 cases are identifiedas false-
positivefor IEM within the current
NBS-program (0.04%)

First-tier NBS with WES / WGS does 
not lead to more false-positives. 
However, it does have the risk of 
missing anIEM in the currentNBS

Of theт άmissedέ ŎŀǎŜǎΣ о 
diseasesare found with the
currentheel prickprogram

Of theо άmissedέ diseases, 2 
diseaseshave low PPV: 6% and
23%

No falsepositiveswerefound 
for these diseasesin the 5000 
parentsdataset

Second-tier WES / WGS mayimprove
the PPV for diseasesin the currentheel 
prick

Results



Conclusion

For conditionswith a well 
validatedbiochemicaltest, 
addingNGS is not necessary

For conditionswithout a 
biochemicalmarker, NGS 
has impact andcanmake an
important contribution

For conditionswith many
unclearbiochemicaldata, 
resultscanimprovewith
NGS as a second-tier 
strategy



4.

ÁTopic 2 -Presentationof the newbornscreening axis of the Screen4Care 
project
ÅPr. Alessandra Ferlini, MedicalGeneticsUnit, S.AnnaUniversityHospital, Ferrara (Italy)
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This project has received funding from the Innovative Medicines Initiative 2 Joint Undertaking (JU) under grant agreement No 101034427. 
¢ƘŜ W¦ ǊŜŎŜƛǾŜǎ ǎǳǇǇƻǊǘ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ ŀƴŘ 9CtL!Φ 

Shortening the path to rare disease diagnosis by using 

newborn genetic screening and digital technologies

Nicolas Garnier, PhD

S4C Consortium Lead

Head of Patient Advocacy

Oncology & Rare Disease

Pfizer Global Product Development

Alessandra Ferlini, MD-PhD

S4C Scientific Coordinator

Associate Professor in Medical Genetics 

Head of the Medical Genetics Unit

University of Ferrara (UNIFE, Italy)





IMI brings over a decade of successful pre-competitive public -private partnerships (PPPs) in the life 
sciences, jointly funded by the European Union and European pharmaceutical industry 

Significant outputs from research 
and innovation that benefit from 

greater co -ordination and knowledge 
sharing

The partnership works to improve
health by speeding up development 
and access to innovative medicines

Supports collaboration between the 
key players involved in health 

research from public and private 
sectors

Patient
Groups

Universities 
& Research

Centres

Pharma & 
other 

industries

Regulators 
& HTAs

SmallMed / 
Enterprises

Adjacent 
SectorsIMI is the worldɅs largest public-private 

partnership, equally supported by the EU and the 
pharmaceutical industry, through EFPIA

IMI projects receive funding from the Innovative Medicines Initiative Joint Undertaking (JU). The JU receives 
support from the European UnionɅs Horizon 2020 research and innovation programme and EFPIA.

Public -Private Partnerships via the Innovative Medicines Initiative (IMI)
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The Screen4Care 
Consortium 

We are a fully 
integrated PPPP, 
aligned towards 

common goals and 
around shared 
deliverables



S4C Governance



S4C VISIONis to improve the lives of RD patients by 3 pillar aims:

30.03.2023

1. Federate the complex RD diagnosis / NBS EU ecosystem

2. Champion a sustainable genetic NBS framework for RD early diagnosis

3. Improve accuracy & speed of patient diagnosis using innovative digital tools

6 interconnectedwork packages(WPs)

Multistakeholders, multidisciplinary boards, including Patient Organization,academia,
SMEs,PublicHealthDecisionMakers,Regulators,healthtechnologyassessmentexperts



Stakeholder 
engagement

Legal Readiness Data Readiness

Å Data protection 
Impact Assessment

Å Code of ethics
Å Guidelines for 

device/in-vitro device 
regulation (CE)

Å Business models
Å Reimbursement 

environment

Å Ongoing RD initiatives 
in Europe

Å Available data
Å Accessibility and data 

readiness

Å Patient and expert 
involvement

Å Strategic 
recommendations

WP5 ςMeta Symptom 
Checker and related 

apps

WP2 ςFederated 
Machine Learning 

WP3/4 ςNBS & EHR 
screening

WP1 - Understanding the business and regulatory framework for rare disease screening in 
Europe

Leaders: UBERN, Pfizer

1 2 3



Co-Creation and 
Adoptability

Federated Metadata 
Repository & ML

Standardized Common 
Data Model

Å Unified interface to 
RD data sources

Å Ensures data 
becomes findable 
and useable

Å Federated Algorithms 
allow training without 
transmitting data

Å Ensures 
interoperability and 
translation

Å Based on established 
Standards to 
minimize translation 
effort

Å Strong support 
through the CORD-
MII network

Å Patient and expert 
involvement through 
co-creators

Å Establishment of the 
ideal information 
flow

Å Identification of 
adaptability risks

WP5 ςMeta Symptom 
Checker and related 

apps
WP4 ςEHR algorithms

WP2 - Federated Metadata Repository and Machine Learning for Rare Diseases
Leaders: SDU, PFIZER

1 2 3
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Pilot genetic NBS in 
18.000 infants
with follow-up

Stakeholder
preference assessment 

on genetic NBS

Select treatable
and actionable

diseases for NBS

1 2 3

Provide recommendations for genetic NBS of RDs

Explore genetic testing methodologies to improve diagnostic yield
in newbornsand early symptomatic infants

WP3 ςInnovative RDs gene-panels and WGS approach for genetic NBS
Leaders:UKB, SANOFI

Evaluate impact
of NBS on exposed 

families

Evaluate
cost-effectiveness of 
genetic NBS for RDs

5 6Explore WGS
for early

symptomatic followed 
upt infants

4
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Deep phenotypingAlgorithms
Pilot EHR/Effect on 
pilot participants

Å Feasibility evaluations to ensure 
the data quality and plausibility 
of the utilization processes

Å Repurpose algorithm 
Å Development and evaluation of 

different federated ML methods 
Å Evidenced- and feature-based 

approach

Å 2 principles for EHR-based 
diagnosis: (i) defined disease 
selection (red flag RD), (ii)  
syndrome/ phenotype-based 
diagnosis group (proximal 
muscle weakness)

Å Diagnostic follow-up 
Å Ethical assessment and 

preferences on pilot
Å HTA model

Å MSOT-Imaging trial
Å Ex vivo muscle imaging by 

multiphoton microscopy and 
X-ray phase-contrast 
tomography

WP2 ςFederated Machine 
Learning/Ensuring 

interoperability 

WP5 ςMeta Symptom 
Checker and related 

apps

WP4 ςDevelop and repurpose pre-existing ML-algorithm to detect patients at risk having RD 
within EHRs

Leaders: UMG, PFIZER

1 2 3

WP2

WP1 ςFramework readiness 



Patient-facing virtual 
clinics and apps

Algorithm development Meta Symptom Checker 

Å CodeZebradevelopment further 
expanding the deliverables of 
WP4

Å Algorithm testing with regard to 
Symptom checkers

Å Refinement of Needs for Meta 
Symptom checker

Å Patient and Physician facing 
Meta-Symptom Checker for 
prioritized RDs (incl optimization 
based on WP4 outputs)

Å Building on results of Horizon 
scan of existing symptom 
checkers

Å Open source Meta checker 
development linking to Efpia
partner checkers in use

Å Flexible open source tools 
development to address the needs 
of patients, families and clinicians

Å Deep expertise from Eurordis
informing the patient journeys

Å Prototype of patient-facing and 
physician-facing S4C Platform co-
designed with EURORDIS and 
physicians in the consortium

WP2 ςFederated Machine 
Learning/Ensuring 

interoperability 

WP5 ςMeta Symptom 
Checker and related apps

WP5-Transfer of Technologies, Outreach and Public DiscourseUCD, PFIZER

1 2 3

WP6 Dissemination

WP1 ςFramework 
readiness 



WP 3 S4C SCHEDULED CLINICAL STUDIES

1. Preferencestudies on NBS

2. ACT panel survey

3. Newbornscreening pilot study for TREATable Rare Diseases

4. Newborn screening pilot study for ACTionable Rare Diseases

5. Early symptomatic whole genome sequence screening
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S4C GENETIC NBS and WGS FLOWCHART

30.03.2023 53

PANELS



Å Landscape analysis & access to 
resources/databases

Å Contribute to development of Code of 
Ethics for data sharing & access

Å Contribute to analysis of HTA env. for 
ML-based technologies

Å Patient preferences, patient 
journeys

Å Co-design the patient facing Meta-
Symptom Checker for prioritized 
RDs

Å Co-design the S4C platform/app
Å Pilot testing
Å Targeted campaign/outreach

Å Contribute to stakeholder 
preference assessment

Å Definition  & selection of 
Actionable RDs

Å Contribute to recommendations
Å Input into other 

needs/consultations

TRANSVERSAL

SPECIFIC & INTEGRATED

The voice of the Patient is embedded at the heart of S4C

PATIENT ADVISORY BOARD:
Provide strategic recommendations, guide and advise across Screen4Care activities 

European Patient Advocacy Groups 
(ERNs)

National Alliances 
European RD Federations Disease-

specific RD PAO

Multi-stakeholder NBS Working 
group driven by patients

Rare Barometer survey program 
ōǊƛƴƎƛƴƎ ƭŀȅ ǇŀǘƛŜƴǘǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ

Digital & Data Advisory Group
Rare Barometer survey program

Analysis and co-creating 
environment (Pillar 1)

1 Genetic NBS (Pillar 3)2
Meta Symptom Checker and 

Patient-facing S4C platform/app 
(Pillar 5) 

3
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S4C IMPACT ON Rare Diseases Diagnosis

Birth

ωSustainable 
strategy for 
newborn genetic 
screening

Early 
Onset

ωAI algorithm to 
άŦƭŀƎέ tŀǘƛŜƴǘǎ 
with better 
known Rare 
Disease in EHR

HCP 
Cycling

ω!L άŘƛƎƛǘŀƭ ŎƭƛƴƛŎŀƭ 
symptom 
ŎƘŜŎƪŜǊέ

Strategic landscape analysis of converging initiatives / 
platforms & RD data sources 

ωnew diagnostic tools

ωGenetic NBS strategies

ωEthical issues addressed

ωNovel digital tools to better 
address all RD stakeholders 
toward an appropriate 
diagnostic path

ωRD phenotype 
recognition 

ωHER harmonization

ωS4C can prime up further 
collaboration about RD based 
on genomic medicine and 
bioinformatics approaches
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ICoNS international consortium

Ongoing gNBS initiatives worldwide:

BabySeq (Robert Green) USA 

Baby Beyond (Lilian Downie) Australia

Early Check (Don Bailey) USA, North Carolina

Screen4Care (Alessandra Ferlini & Nicolas Garnier) EU

Genomics England (David Bick) UK

ScreenPlus (Melissa Wasserstein) USA Einstein College

BeginNGS (Stephen Kingsmore) USA, SanDiego

GUARDIAN (Wendy Chung)  USA NY

And othersé



Follow #screen4care

Å https://www.screen4care.eu/

Å https://twitter.com/screen4care

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

For questions:

Å Nicolas.Garnier@pfizer.com

Å screen4care@unife.it
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Discussion time 
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5.

ÁTopic 3 - The Eurordisposition statementharmonizednewbornscreening
ÅGulcinGumus, Research& Policy Project Manager, EURORDIS, Barcelone (France)
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Newborn Screening: Harmonising approaches to NBS in EU

Gulcin Gumus, PhD 
Research and Policy Senior Manager 

EURORDIS 

21 March 2023
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1028
Member patient 
organisations

74 countries (28 EU 

countries)

44 National Alliances of rare 

disease patient organisations

72 European Federations 

for specific rare diseases2,500
Outreach to over

patient groups 

440
Over

volunteers

1997
Founded in

40+
Staff members with 
offices in Paris, Brussels 
and Barcelona

EURORDIS works across borders and diseases to improve the 
lives of people living with a rare disease

Our mission
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Å Most of the screened diseases are rare diseases.

Å Early intervention can prevent the onset of disease symptoms or delay disease 
progression, improving the quality of life of the newborn, deriving a benefit for the 
patients, their families and the society.

Å Currently there is no consensus on equalaccess and availability of screening 
programmesin Europe

Why is Newborn Screening a priority for EURORDIS? 

Ȱ)Æ ÙÏÕ ÈÁÖÅ Á ÒÁÒÅ ÄÉÓÅÁÓÅȟyour 
chancesof beingdiagnosed often depend on where 
you are born. This is why I am part of the EURORDIS 
Newborn Screening Working Group. I want to contribute 
to improving newborn screening programmesand 
ÅÁÒÌÉÅÒȟ ÁÃÃÕÒÁÔÅ ÄÉÁÇÎÏÓÉÓ ÏÆ ÒÁÒÅ ÄÉÓÅÁÓÅÓȢ ȱ

Eduardo Lopez - President of Lysosomal Acid Lipase Deficiency Patient Organization 
(AELALD)
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Which specific diseases are being screened 

Country data 

Developments in the programmes

The NBS Landscape 
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EURORDIS Newborn Screening Working Group

The Newborn Screening Working 
Group reviews current policy and 
practice in the field of NBS, in 
order to develop principles for 
harmonious uptake of the NBS 
programs across theMS with a 
view to delivering maximum 
benefit and improving outcomes 
for babies born with rare diseases

Å 24 Members 
Å 15 countries
Å A multistakeholder 

working group 
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Development & Consultation Process

(November 2019)

Multistakeholder 
working group.

Mapping the NBS  
landscape in the EU 

member states 

Challenges & potential 
solutions 

Developing principles 

EURORDIS NBS 
WG

(June-September 2020)

Council of National 
Alliances

Council of European 
Federations

Round of consultation 
and reviewing the 

principles 

Consultation 
CNA/CEF

&
EURORDIS 
member 

organisations

(October 2020)

Multistakeholder 
workshop including 

policymakers, 
industry 

representatives and  
patient organisations

Half day workshop

Ethical, social and ec
onomic ramifications 

Refining the 
principles

ERTC
Newborn 
Screening 
Workshop

Publishing
the position 

paper
Dissemination

(January 2021-present)

Policymakers

Workshops, Conferences 

Patient organisations

EURORDIS Task Forces

EURORDIS Working 
Groups 

Rare 2030 Conference

EURORDIS Website

Social media channels 

(January 2021)

Position paper with 
11 key principles for 
Newborn Screening

Call to Action for 
decision makers
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NBS seems so far dedicated to 

certain type of diseases.Early 

diagnostic for 22q11 patients 

(1/2500 births) is key to help the 

parents to take early measures that 

will allow for adapted medical, 

cognitive and para-medical care. 

So, ŀƭǘƘƻǳƎƘΣ ǘƘŜ ǎȅƴŘǊƻƳŜ ŎŀƴΩǘ 

be healed, early diagnostic brings 

costs savings for the society. How 

can we move forward on this?

YourQuestions
Why should testing babies for rare 
diseases be conditional on the 
availability of effective 
intervention and how is the latter 
judged? These are two separate 
activities and the exclusive nature 
of the link prevents access to other 
benefits of early identification 
such as avoiding multiple affected 
children in the family.

How can patient organisationsin different 
European countries help promote the need 
for NBS at a European level?
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KEY PRINCIPLES FOR NEWBORN SCREENING

1. Screeningshouldidentify opportunitiesto help the newbornand the family asbroadlyaspossible.

That is,screeningshould identify actionable diseasesincluding treatable diseases.

Å Avoid the diagnostic odyssey

Å Plan for theÎÅ×ÂÏÒÎȭÓcareand therapy

Å Make informed decisionson future pregnancies

Å Support research

2. NBS should be organised as a system with clearly defined roles, responsibilities,accountability

and communication pathways that are embedded into the national health care system and

recognisedasamechanismfor earlierdiagnosisof actionableconditionsaspart of the broadercare

pathway.

3. The family of the newborn who has been diagnosed through NBS should be provided with

psychological,socialand economicsupport by the competentnationalhealthauthorities.
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KEY PRINCIPLES FOR NEWBORN SCREENING

4. All stakeholdersshould be included in the different stagesof the NBSprocess.

5. Transparent and robust governance for expanding NBS programmes is needed. Every

country/regionshouldhavea clearly defined transparent, independent, impartial and evidence-

basedprocessfor decidingwhich conditionsare coveredby the NBSprogrammethat includesall

stakeholders.

6. Governanceof NBSprogrammesshouldbe explicit, comprehensive,transparentand accountable

to nationalauthorities.

7. The evaluationprocesson the inclusion/exclusion of diseasesin NBSprogrammesneedsto be

based on the best available evidence, reflecting health economicevidencebut not determined

onlyby healtheconomics.
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KEY PRINCIPLES FOR NEWBORN SCREENING

8. Information and education of all stakeholderson rare diseasesand the whole NBS processis

essentialfor abroadandfair implementationof NBSprogrammes.

9. European-wide standardsaddressingthe timing, sample collection methods, follow-up, and

information sharedwith parentsare neededto guaranteeuniformity and quality throughout the

process.

10.Blood spot samplesshould be stored in national biobanksfor researchpurposeswhile ensuring

appropriate safeguardsfor data protection and data accessarein place.

11.ERNaffiliated centresshould be integrated in the care pathways of the different healthcare

systemsandshouldbe consideredaspreferentialpartnersin providingrecommendationson NBS

policies.
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Call to Action ɀa role for everyone

The Steering 
Group on 

Promotion and 
Prevention 

(SGPP)

Endorse Key 
Principles as 
best practice

European 
Commission 

Endorse best 
practices

for funding and 
scaling up

Recommend 
them to MS

Member 
States  

Consider 
uptake at
national or 
regional 

level

European Parliament

Support initiatives for harmonious practices in  NBS
Put pressure on the other EU Institutions

Expert Forum

Experts + Stakeholders
MS representatives

Actions with clear EU added value 
(respecting subsidiarity)
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NBS Technical Meetings           Promotion of best practices        Screen4Care Project

Technical Meetings on NBS

Å Achieving Equity and Innovation in 
Newborn Screening (11 Octber2021, 
Slovenia)

Å NBS Expert Meeting  (23 July 2022, Czech 
Republic)

Å Expert conference on rare diseases(25-26 
October, 2022 Czech Republic) 

%52/2$)3ȭ ÒÏÌÅ

Å One of the main stakeholders&organisers

Å The views of people living with rare 
diseases and their families: 11 key 
principles & Panel discussion

Promoting Italian model as best 
practice 

Å The most extensive newborn 
screening programmein Europe

Å OrganisedÁÓ Á ȰÓÙÓÔÅÍȱ 

Å Embedded into the national health 
care system

Å Aligned with 11 Key Principles ! 

%52/2$)3ȭ ÒÏÌÅ

Å Supporting and promoting the 
campaign to sign the petition 

Sign the 
letter to 
X¤p{©Ą£ 

Minister of 
Health Shortening the path to rare disease 

diagnosis by using newborn genetic 
screening and digital technologies

Å 5-year project funded by IMI 
(public private partnership)

%52/2$)3ȭ ÒÏÌÅ

Å Tofacilitate networking through 
its stakeholder Newborn 
Screening Working Group.

Å Stakeholder workshops on NBS 

Å Patient advisory board

Å RBV Survey on NBS

From PRINCIPLES to ACTION
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Publication & Dissemination & Social Media Outreach 
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Reactions 
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Looking ahead 

Position Paper available 

in 12 languages

Czech       English 
German  

Georgian         Greek 
Italian   

Macedonian      Portuguese
Serbian

Slovenian         Spanish 
Turkish
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Key messages 

Å Application of adequate policies for newborn screening requiresa collective effort from all stakeholders

Å Dialogue between patients, parents, policymakers and treatment developers, together with clinicians 
with academic experts on newborn screening on the technology on ethical and economic aspects

Å Collaboration amongst the national authorities and the other stakeholders to exchange best practices is 
of great importance, including horizon scanning for timely decision making

Å The impact of early diagnosis can be life changing for patients, this is what we should focus on when 
we are advocating for newborn screening.   
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Thank you for your attention

gulcin.gumus@eurordis.org



6.

ÁTopic 4 -The SeDeNproject: a studyof the acceptabilityof professionalsand 
the population in France beforesetting up a pilot project
ÅDr. Camille Level, Studyengineerin healtheconomicsat Dijon Bourgogne University

Hospital, Dijon (France)
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From the Social Acceptability of 
Expanding Newborn Screening 

to a Genomic Newborn 
Screening Pilot Project 

From SeDeN to PERIGENOMED
March 21, 2023

Webinar ITHACA

Camille LEVEL, health economist, CHU Dijon Bourgogne
camille.level@chu-dijon.fr

http://www.showeet.com/


France 

a pioneer and then a 

laggard? 

2021




