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RARE DISEASES IN EU: SOME NUMBERS AND THIER IMPACT ON NEWBORNS SCREENING

24 European Reference Networks (ERNs) funded by EU in 2016
-in charge of about 8,000 different RDs (https://ec.europa.eu/health/ern_en)

Distribution of the ERN patients population over the
ERNs
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RDs 6-8% of EU population
27-36 million persons
72 % are genetics (prevalence: 23million persons

with RDs)

NBS dimension in EU (2020 EU data source)

EU Inhabitants 447.000.000

1,53 newborn/ women

Newborn/Year: 4.090.000 - RD real-life incidence?

equality (every child is provided with the same health offer and
opportunity)

equity (every child can benefit of the full potential of health
and well-being tools)
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MAIN ISSUES TO BE CONSIDERED FOR GENETIC NBS:
APPLICABILITY
SUSTAINABILITY
ETHICS
DATA OWNERSHIP
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WHERE ARE WE TODAY IN EU?

DK-UNB-21-0002 | March 2022

“ Newborn Screening: 1 heel prick test has the potential to diagnose 50 diseases

SIGNIFICANT VARIATIONS EXIST ACROSS COUNTRIES

2

48 29 9

Number of diseases screened at birth
as part of a national testing programme
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Disease Abbreviations (used overleatf...

ALD Adrenoleukodystrophy

ASA Argininosuccinic aciduria

ARG Arginase deficiency

A-T Alpha Thalassemia

BIOPT (BS) Biopterin cofactor
biosynthesis deficiency

BIOPT (REG) Biopterin cofactor
regeneration deficiency

BKT Beta-ketothiolase deficiency
B-T Beta thalassemia

BTD Biotinidase deficiency

CACT Carnitine-acylcarnitine
translocase deficiency

CAH Congenital Adrenal Hyperplasia
Cbl A Methylmalonic acidemia (CblA)
Cbl B Methylmalonic acidemia (CblB)
Cbl C Methylmalonic Acidemia with
Homocystinuria (CbIC)

Cbl D Methylmalonic Acidemia with
Homocystinuria (CbID)

CF Cystic Fibrosis

CHT Congenital Hypothyroidism

CIT Citrullinemia type |

CIT Il Citrullinemia type Il (Citrin
deficiency)

CPT | Carnitine palmitoyl-transferase
(L) deficiency

CPT Il Carnitine palmitoyl-trans-
ferase Il deficiency

CUD Carnitine uptake defect

FABRY Fabry Disease

GA | Glutaric acidemia type |

GA2 Glutaric acidemia type Il

GALK Galactokinase deficiency
GBA Gaucher disease

GNMT Glycine N-methyltransferase
deficiency

G6PD Glucose-6-phosphate
dehydrogenase deficiency

HCU Homocystinuria (CBS deficiency)
HMG 3-Hydroxy 3-methylglutaric
aciduria

H-PHE Benign hyperphenylalaninemia
IBG Isobutyryl-CoA dehydrogenase
deficiency

More than

o0

diseases

IVA Isovaleric acidemia

LCHAD Long-chain hydroxyacyl-CoA
dehydrogenase deficiency

MADD Multiplex acyl-CoA
dehydrogenase deficiency

MAL Malonic aciduria

MAT Methionine adenosyltransferase
deficiency

MCAD Medium-chain acyl-CoA
dehydrogenase deficiency

MCD Multiple carboxylase deficiency
MLD Metachromatic Leukodystrophy
MMA Vitamin B12 deficiency

MPS | Mucopolysaccharidosis Type |
M / SCHAD Short / medium chain
3-OH acyl-CoA dehydrogenase
deficiency

MSUD Maple syrup urine disease
MTHFR Homocystinuria due to
MTHFR deficiency

MUT Methylmalonic acidemia (Mut)
ORN Hyperornithinemia with Gyrate
Atrophy of Choroid and Retina

PA Propionic Acidemia

PKU Phenylketonuria

POMPE Pompe Disease

SAHH S-Adenosylhomocysteine
hydrolase deficiency

SCD Sickle cell disease

SCID Severe combined
immunodeficiency

SMA Spinal Muscular Atrophy

TFP Trifunctional protein deficiency
TYR | Type | tyrosinemia

TYR Il Tyrosinemia type I

TYR il Tyrosinemia type Ill

VLCAD Very long-chain acyl-CoA
dehydrogenase deficiency

2MBG 2-Methyl butyryl-CoA
dehydrogenase deficiency

2M3HBA 2-Methyl-3-hydroxybutyric
aciduria

3MGCA 3-Methylglutaconic aciduria
3MCC 3-Methylcrotonyl-CoA
carboxylase deficiency (also known
as 3-MCC deficiency) Screenshot
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Screening for...
Italy 48 Diseases

Poland
Austria

29 Diseases
29 Diseases
29 Diseases
27 Diseases

Portugal
Hungary
Sweden 26 Diseases
Norway 26 Diseases
Netherlands 25 Diseases
23 Diseases

21 Diseases

Finland

Germany
Estonia 20 Diseases
19 Diseases
Czech Republic RENSEEEEE

Denmark 18 Diseases

Slovenia

Slovakia 13 Diseases

Belgium 11 Diseases
Switzerland 10 Diseases
UK 9 Diseases
Croatia 9 Diseases
Spain 8 Diseases
8 Diseases

6 Diseases

Ireland
France
Latvia
Luxembourg
Malta
Greece

6 Diseases
5 Diseases
5 Diseases
4 Diseases
Lithuania 4 Diseases
Bulgaria 4 Diseases
2 Diseases

2 Diseases

Cyprus
Romania
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SCREENA4CARE pillar aims

Federate the complex RD diagnosis / NBS EU ecosystem

Champion a sustainable genetic NBS framework for RD early diagnosis

Qi Improve accuracy & speed of patient diagnosis using innovative digital tools

< S4C will screen up to 25.000 infants/1 year-TimeWindow
Q (Italy, Germany, France, Greece)
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S4C Governance

Focus Groups

Communication and :
dissemination Working Innovation Board (IB)
Groups (CWG + DWG)

Ethical, Legal and Safety
Team (ELST)

General Assembly 1 representative per partner

Executive Project Management
Coordinating Team (CT) Team (EPMT)
Project Leader + Coordinator + PMO Coordinating Team, WP leads, + WP co-leads
and BNRF* not in a co-lead role

Patient Advisory Board (PAB) WP1 WP2 WP3 WP4 WP5 WP6

Chaired by EURORDIS

10 representatives from patient organisations
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WORKPACKAGE 3 MAIN GOALS : Genetic Newborn Screening

v Treatable diseases selection for TREAT-panel design
v Actionable diseases selection for ACT-panel design
v TREAT-panel finalized: 245 genes related to treatable diseases

v Whole Genome Sequencing offered to all enrolled babies with early symptoms and negative at the
genetic TREAT and/or ACT panel NBS

v Ethical applications for real life gNBS using TREAT panel and WGS
v Countries: France (1 site), Greece (2 sites), Italy (3 sites), Germany (3 sites)

v Number of screened infants: up to 25.000 infants (pending, cost-dependent)



SCREEN
ACARE %

T

TREAT PANEL: PHENOMICS

Blood and coagulation disorders 33
Cardiological disorders 4
Endocrinological disorders 29
Immunological disorders 26
Kidney diseases 9

Metabolic (including mithocondrial disorders, oxidation 106
disorders, lysosomial disorders, etc...)

Neurolologic/neurodegenerative and neuromuscular 25
disorders

Syndromic 6
Others 7

28.02.24 7
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TREAT PANEL: PHENOMICS

28.02.24

M Blood and coagulation disorders
Cardiological disorders
Endocrinological disorders
m Immunological disorders
Kidney diseases
m Metabolic (including mithocondrial disorders, oxidation

disorders, lysosomial disorders, etc...)

m Neurolologic/neurodegenerative and neuromuscular
disorders

m Syndromic

m Others
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TREAT PANEL: INHERITANCE (245 genes)
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28.02.24 9
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TREAT PANEL: GENES * CHROMOSOMES
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l’A diagnosis may be bad
news, it may be very bad
news or it may be no news.
But all of that's OK and

Patient Journey
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\' Rare disease-specific
patient organizations

Patient organizations for
Undiagnosed Rare
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Patient Organizations

treatment -
organizations .
testing

undue surgery

Patients search online (e.g., various symptom checkers) throughout their diagnostic odyssey. If we can meet them where they are and point them towards the
RareCare App, we can accelerate their access to trusted and meaningful information and resources (e.g., patient orgs, S4C SC and tracker, virtual clinics)

Conversations with HCPs (both PCPs and specialists) about RDs are often very challenging and frustrating for both patients/carers and HCPs). With our S4C SC

and tracker we can empower both with trusted and meaningful information to facilitate a more satisfying patient/HCP interaction.
Patients find value using virtual clinic rooms to meet with other patients and Healthcare professionals, before/during diagnosis and living with the RD.
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Screen4care App RareCare

RareCare App: Touching Health

Touching Health for
Rare Disease
Assessment

RareCare@\\“\D

Touching Health for Personal Health

uco
Inclusive Design Research Centre of Ireland

Liz Goodman
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Touch in 360 degrees/ then translate touch points to words in multiple languages and

differently for lay audience and clinicians

Development of
the RareCare
‘starter’
(tracer): for
diseases for
which new
algorithms are
available




Genetic and Genomic newborn screening
INITIATIVES AND INTERNATIONAL COOPERATIONS ON gNBS
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Follow #screen

- https://www.screendcare.eu/

— e—

y - https://twitter.com/screen4care

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

For questions:

N - Aldona.zygmunt@pfizer.com
4»
M - fla@unife.it

- screend4care@unife.it
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