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First symptoms Diagnosis

Disease management

Planning ahead

Childhood Age 30 - 50

Possible symptoms: urinary
issues, pain, depression, fatigug
spasms, cognitive problems

>90 different disease types

Early symptoms are often
Misdiagnosis is common I

unspecific

Slow progression of symptoms.
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Day-to-day variation in the
effects of symptoms
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New symptoms can develop
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Understand how to accept life
with HSP

Early symptoms in people with
JHSP can include balance issues
and tripping

Genetic diagnosis might
be inconclusive

Clinical diagnosis after
excluding other conditions

Personalized plan changes over

Regular follow-up.

time with progression
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Plan to consider:
future generations; changes at
work; modifications at home
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Knowledge of HSP is low in

Challenge

- Increase certainty of diagnosis
i - Referral of people with HSP to different expert centres
many healthcare professionals
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No cure for HSP, only
symptomatic treatment available.
Research & clinical trials needed

Not all people with HSP want to
plan. Need for personalized
support

- Awareness and prediction of all HSP-aspects
o = -:&;b
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- Clinicians should be able diagnose HSP and know experts to refer people with HSP to
- Support for people with HSP after diagnosis
- Providing people with HSP with information and treatment options

Get people with HSP to maintain|
a routine with physical activity.

Best quality of life possible

Providing information about
support networks; current

research work; patient registries
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Main issues:

* Diagnostic journey takes years

* Alarge fraction of RD patients
are misdiagnosed (>50% of all
patients)

 Major impact of misdiagnosis

 Forabout 50% of genetically
tested patients the molecular
disease cause can not be
confirmed

(Ref. EURORDIS: Global Rare barometer survey
On the journey to diagnosis for people living with a rare
disease.)
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. RD DIAGNOSIS —PUSH AND PULL FACTORS

 European « Medical need
Reference of RD
Networks patients

* Diagnostic
technology y \ » Costs for
development \. healthcare

» Precision systems

therapies for
RD patients

This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022
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. RD DIAGNOSIS — HEALTHCARE SYSTEM PERSPECTIVE

Healthcare systems with Interventions

RD patients w/o diagnosis - European Reference Networks
 Data sharing

' » Novel Diagnostic Technology
Careas is Interventions - New Born Screening

« Undiagnosed Disease Programs
l * Etc.

Changed healthcare systems

m; . This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022
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. RD DIAGNOSIS — HEALTHCARE SYSTEM PERSPECTIVE

Diagnostic flowcharts -Ataxias

***Exclusion of acquired causes in case of negative family history, (sub)acute onset, specific medical history, etc.
**Common acquired causes:
multiple sclerosis, alcohol, tumor, stroke, vitamine deficiency, paraneoplastic syndromes.

Autosomal Dominant

Autosomal Recessive Sporadic

' ! [

FRDA,SCA1,2,3,6,7,17,DRPLA
FRDA Male onset >50 yrs FXTAS SRS ATINALR
1 negative ‘ negative negative
p— Negative and l
1) full metabolic screen: MSA-C unlikely
alphafetoprotein, vitamin X . i
E, albumin, cholesterol, ——— Negativeand early _| NGS NOT
lactate, ceruloplasmin, onset (<30y) b
phytanic acid, VLCF, CK, ElElERIE
urine organic acids, if
plasma amino acids, NGS NOT
lysosomal enzymes, available
cholestanol,
2) Check MRI/ OCT
markers for ARSACS l
4 Test for rare
abnormal test repeats/rearrang
l normal ADCK3 if ements
sPer available (SCA10,12,36
Candidate - NGS Panel, — SCA15)
gene WES. WGS negative
analysis !

This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected.

Interventions

« European Reference Networks

o Standards of care including
care pathways, referral
pathways and guidelines

o Cross-border diagnostic care

pathways including
multidisciplinary case discussions

(CPMS)

o Quality assurance for next
generation sequencing

o Collaborative research based on
data sharing

16 November, 2022 5




. RD DIAGNOSIS — HEALTHCARE SYSTEM PERSPECTIVE

Interventions

ﬁ —— « European Reference Networks
Ref: Endo ERN | “”"’| | o Standards of care including care
ittt G ) pathways, referral pathways and

ratens Ref EEN Vinualisrﬂiltalion g u idel i nes
1
—-—J o Cross-border diagnostic care
pathways including

multidisciplinary case
discussions (CPMS)

o Quality assurance for next
generation sequencing

o Collaborative research based on
data sharing

This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022 6
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. RD DIAGNOSIS — HEALTHCARE SYSTEM PERSPECTIVE
Interventions

« European Reference Networks

_ o Standards of care including care
Pilot scheme results pathways, referral pathways and

Participation . .
25 laboratories from 17 countries Approaches to diagnosis of RNDs g u |de| | nes

The majority of participating labs employ (clinical) exome
sequencing (76%)

Quality assurance for the next-generation

sequencing diagnostics of rare neurological
diseases in the European Reference Network

Whole exome Clinical exome Panels

The majority ofgarti;:ipaging anlalyse(;j;;t/a) using internally O C rOSS- bo rd e r d ia g n OSti C Ca re
[ o S pathways including
} The majority of labs do not validate the NGS findings m u Itid iSCi pl i na ry Ca Se d iSCU SSiO n S

(56%)

Routine validation No validation ( )

Participating labs

Interpretation
A wider variability was observed in adherence to variant interpretation standards O Qu a I ity a SSI.I ra n c e for N ext

» Several (32%) labs did not report using an accepted variant interpretation system G t H S H
Assertion criteria defined No assertion criteria e n e ra I o n eq u e n C I n g

+ 28% labs presented incomplete evidence to support variant’s pathogenicity

s v IR -+ < o Collaborative research based on

» A minority of labs provided evidence codes supporting pathogenicity assertion d ata Sh a rl n g
ACMG evidence codes listed _ ACMG evidence codes not listed

y contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022 7
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. RD DIAGNOSIS — HEALTHCARE SYSTEM PERSPECTIVE
Interventions

« European Reference Networks

o Standards of care including care
pathways, referral pathways and
guidelines

P E——— o Cross-border diagnostic care
pathways including
multidisciplinary case discussions
Validate novel (C P M S)

0 e
. - using model
."1‘ i organisms

Whole Genome Sequencing (short- & long-read)
RNA Sequencing (short- & long-read)

Deep Exomeme Sequencing

Epigenomes

bol .
wwsssssll 6 000 analysis slots

Contribution of
samples from
unsolved cases
&
family members

o Quality assurance for next
generation sequencing

o Collaborative research based
on data sharing

This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022 8




. SOLVE-RD

S()lving the Unsolved Rare Diseases

o.-,-.\ European
..'. -.+¢4 Reference
°
®o0’ Network

Neurological Diseases
(ERN-RND)

E U RO N M D Building bridges and breaking barriers
- in rare neuromuscular diseases

(/1)) GENTURIS

rare genetic tumour risk syndromes

ERN-TTHACA focuses on rare congevital
malformation syndromes and intellectual
disability

IO
M, EpiCARE

European Reference Network for

rare and complex epilepsies with Rare Immunological Disorders

3» Buropean
Reference

The European Reference Network that
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aims at improving the care of patients

@ Solve-RD partner and collaborator institutions J?"’"'.-‘

Algerien
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. SOLVE-RD
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Unsolved cases

Ultra rare RD

Specific ERN cohorts

The Unsolvables

Only WES and WGS datasets

~ 21.000 WES
~ 2.350 WGS
+ phenotypic data + pedigrees
+metadata

~ 620.000.000.000.000 byte
~ 620 Terabyte

16 November, 2022
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. SOLVE-RD

Data Analysis
Task Force (DATF)

Data analysts

— Data analysis in
tool-oriented
working groups

- Develops novel
tools

— Compiles existing
tools

O O O
GO

Tools

o2
i

Working Group  Analysis Project X
® @O Working Group a
dh &

Use Case 1

o2
i

Analysis ProjectY
Working Group b
Use Case 2

Research based

Data Interpretation
Task Force (DITF)

*¥\ European

SR ER N
L4
. . . . -ITHACA
-RND
o g g "EURO KD

L L. -GENTURIS
Clinicians & geneticists

- Data interpretation
in the disease

context
- 1 DITF per ERN
Use Case - Defines disease
® o groups / disease
& & specific use cases

SRR - Selects cohorts

Cohorts

~ 10%

Data
Re-analysis

additionally
solved cases

European
Reference
Network

walenc
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Healthcare systems with Mam ISSuU€ _

RD patients w/o diagnosis  For about 50% of genetically
tested patients the molecular
disease cause can not be

! ' confirmed

Care as is Interventions
Interventions
l  Novel Diagnostic Technology
Changed healthcare systems = LONG-READ SEQUENCING

Goal 1: All patients coming to medical attention with a suspected rare disease will be
: diagnosed within one year if their disorder is known in the medical literature; all currently
IRDIRC undiagnosable individuals will enter a globally coordinated diagnostic and RESEARCH

INTERNATIONAL

L] L]
ztf.t:.gifr[.“jts RESEARCH plpellne

This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022 12




. RD DIAGNOSIS — HEALTHCARE SYSTEM PERSPECTIVE

Healthcare systems with
RD patients w/o diagnosis

v v

Careasis Interventions

|

Changed healthcare systems

6 Diagnosis

How to measure the change in
healthcare systems

- European Reference Network Registries

o Interoperable for ERDRI common

dataset

o (at least) All patients seen in ERNs (1.3

million)

o Data point for undiagnosed cases

6.1 Diagnosis of the rare | Diagnosis retained by the | Orpha code (strongly |
disease specialised centre recommended — see link) / |
Alpha code/f ICD-9 code/ ICD-9-
CM code / ICD-10 code
B6.2. Genetic diagnosis Genetic diagnosis retained by | International classification of
the specialised centre mutations (HGVS) (strongly
recommended - see link) /
HeNGC 7 O coae
6.3 Undiagnosed case How the undiagnosed case is | « Phenotype (HPO)
defined s Genotype (HGVS)
7.1 PETEoENt o og POUENt e Do e or o,
contacted for being contacted for research | « NO
This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022 13




. RD DIAGNOSIS — HEALTHCARE SYSTEM PERSPECTIVE

How to measure the change in healthcare systems

- European Reference Network Registries
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- European cohort of RD patients w/o (confirmed) diagnosis

- Member state cohorts of RD patients w/o (confirmed) diagnosis
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Diagnosis of the rare
disease

Diagnosis retained by the
specialised centre

Orpha code (strongly
recommended - see link) /
Alpha code/ ICD-9 code/ ICD-9-
CM code / ICD-10 code

Genetic diagnosis

Genetic diagnosis retained by
the specialised centre

International classification of
mutations (HGVS) (strongly
recommended - see link) /

Undiagnosed case

How the undiagnosed case is
defined

* Phenotype (HPO)
* Genotype (HGVS)

it o i

contacted for

being contacted for research

This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022
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. IMPACT OF EUROPEAN REFERENCE NETWORKS ON RD DIAGNOSIS

Negative return on investment

3 - Willingness
-~ toinvest

7

No change - /ﬁm _ Improved RD
€ %W diagnosis

y

o223, European

/// "-:-..;','! Reference
5

050" Networks

v

Positive return on investment

This presentation is owned by the ERN and may contain information that is confidential, proprietary or otherwise legally protected. 16 November, 2022 15
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THANK YOU!
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