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➢ individual patient characteristics (genetics, 
biomarkers, imaging, ...)

➢  Psychosocial consequences for patient and family
➢ Treatment and prevention tailored to the 

individual patient (~20%)

precision
medicine

rare diseases

Rare disease: < 1:2000 (EU), <1:1250 (US) 

Rare diseases = frequent: globally, 3.5-5.6% have a 
rare disease 

80% genetic
>6000 rare diseases

> 1400 monogenic brain diseases

50% unexplained
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Belgium: around 660,000 to 880,000 cases

Europe: about 27 to 36 million cases

Worldwide: about 350 million cases
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international networks

NGS
Diagnostic yield NGS: 3-70 %

Cost-efficient in pediatric cohorts

Multiple pathogenic variants in 1 patient

Missing heritability (WGS, epigenomics)

IRDiRC

Matchmaker Exchange

ERNs (ERN-RND)

SolveRD, UDNI
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Diagnostic Odyssey
In numbers:
44% are misdiagnosed
75% receive wrong treatment
22% consulted >5 doctors
7% consulted >10 doctors

diagnostics difficult



7 /14/03/2025

II. UD-PROZA 
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2015: Programma voor Ongediagnosticeerde
Zeldzame Aandoeningen (PrOZA); Eng. UD-
Proza

Bruce Poppe, Dimitri Hemelsoet, Steven 
Callens, Wim Terryn

Multidisciplinary: genetics, neurology, 
general internal medicine, infectiology

14/03/2025

PrOZA
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2015: Programma voor Ongediagnosticeerde Zeldzame 
Aandoeningen (PrOZA; Eng. UD-PrOZA)

Bruce Poppe, Dimitri Hemelsoet, Steven Callens, 
Wim Terryn, Bart Dermaut

Nika Schuermans, Sanne Steyaert, Filomeen Haerynck, 
Patrick Verloo, Arnaud Vanlander

Multidisciplinary: genetics, neurology, general
internal medicine, infectiology, pediatrics, 
immunology

Internationally connected: Solve-RD, ERDERA
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UD-PrOZA



suspicion of an undiagnosed rare disorder

the UD-PrOZA algorithm

general

practitioner or 

specialist

UD-PrOZA

multidisciplinary

evaluation

expertise center

UD-PrOZA

consultation

adapted care 

trajectory

suspicion of a rare disorder

suspicion of a not-rare disorder



Nika

Dimitri

UD-PrOZA: results July 2015 – June 2020
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693

392/693

(48%) 

60/392

(18%) 
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Schuermans, Hemelsoet et al, 2022

UD-PrOZA: results July 2015 – June 2020

average diagnostic odyssey: 19 years!
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60 diagnoses

53 genetic Dx (88%) 7 clinical Dx (12%)

UD-PrOZA: results July 2015 – June 2020



94% >18j

Schuermans, Hemelsoet et al, 2022

UD-PrOZA: results July 2015 – June 2020
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UD-PrOZA: results July 2015 – June 2020
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7 clinical diagnoses

UD-PrOZA: results July 2015 – June 2020
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‘Actionable secondary findings’ in 7% of the

exomes

UD-PrOZA: results July 2015 – June 2020
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60 diagnoses

53 genetic Dx (88%) 7 clinical Dx (12%)

! 56% negative family history

! Time between first symptoms and Dx 19 years (1-52 years)

! 3 patients with >1 rare disease (TP53+NF1 / PKD1+COL4A1 / PKD1+TTN)

! Therapeutic implications for 7 patients

UD-PrOZA: results July 2015 – June 2020
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7/60 (12%) diagnoses with therapeutic implications

Example 1

UD-PrOZA: results July 2015 – June 2020



Schuermans, Hemelsoet et al, 2022

Example 1

SNORD118 patient - anti-VEGF treatment 

with bevacizumab: reduction of the cyst

6m

12m

6m following stop

UD-PrOZA: results July 2015 – June 2020

7/60 (12%) diagnoses with therapeutic implications
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7/60 (12%) diagnoses with therapeutic implications

Example 2

Treatment with biotin supplements: improvement of vision and motor function!

Van Iseghem et al, 2019

UD-PrOZA: results July 2015 – June 2020
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4/60 (4%) diagnoses with expansion of the phenotype

Example

UD-PrOZA: results July 2015 – June 2020
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Example

Nehme et al, 2020

UD-PrOZA: results July 2015 – June 2020

4/60 (4%) diagnoses with expansion of the phenotype
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Fast variant modeling in Drosophila

Example

LoF

GoF
DN

UD-PrOZA: results July 2015 – June 2020
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UD-PrOZA: results July 2015 – June 2020

Fast variant modeling in Drosophila
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LoF

GoF

DN

Dr. Elke Bogaert

UD-PrOZA: results July 2015 – June 2020

Fast variant modeling in Drosophila
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Dr. Elke Bogaert

UD-PrOZA: results July 2015 – June 2020

Fast variant modeling in Drosophila



3 novel monogenic disease genes

1. 2.

3. ACMSD: A.R. metabole aandoening, in uitwerking 
aminocarboxymuconate-semialdehyde-decarboxylase

Schuermans, El Chehadeh, Hemelsoet, Gautheron et al, 2023

UD-PrOZA: results July 2015 – June 2020



1. 2.

3. ACMSD: A.R. metabole aandoening, in uitwerking 
aminocarboxymuconate-semialdehyde-decarboxylase

Schuermans, El Chehadeh, Hemelsoet, Gautheron et al, 2023

Andy Willaert Paul Coucke

3 novel monogenic disease genes

UD-PrOZA: results July 2015 – June 2020
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1.

2.

3.

4.

5.

6.

7.

8.

UD-PrOZA: results July 2015 – June 2020

3 novel monogenic disease genes
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III. NEUROGENETICS DIAGNOSTICS
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retrospective study: evaluation of all patients for whom one (96%) or more than one

(4%) of the 7 ‘neuro gene panels’ were requested between January 2019 and April 

2022

Neurogenetics diagnostics: results January 2019 –
April 2022



Panel composition based on 

Genomics England Panelapp, 

OMIM, PubMed

! Thnx Dr. Hannah Verdin

Neurogenetics diagnostics: results January 2019 –
April 2022
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7 panels: total 725 genes associated with Mendelian

neurological disorders

250 different requesters (mainly neurologists)

Not included: peripheral neuropathies, myopathies, 

neuromuscular diseases

93% >18 yrs

Neurogenetics diagnostics: results January 2019 –
April 2022
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Total diagnostic yield 144/1411 = 10%

Jody Ghijsels

Neurogenetics diagnostics: results January 2019 –
April 2022
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Total diagnostic yield 144/1411 = 10%

Jody Ghijsels

47% positive family history, first symptoms

average 37 yeras, average diagnostic

delay 14 years

Neurogenetics diagnostics: results January 2019 –
April 2022
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Total diagnostic yield 144/1411 = 10%

ExomeDepth, 11 patiënten (0,8%)

Neurogenetics diagnostics: results January 2019 –
April 2022
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Total diagnostic yield 144/1411 = 10%

CADASIL1&2

Neurogenetics diagnostics: results January 2019 –
April 2022
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cerebellar ataxia, neuropathy, vestibular areflexia syndrome (CANVAS): homozygosity for SNP 

rs2066782, in linkagedisequilibrium with the intronic pathogenic pentanucleotide

repeat expansion in RFC1,

Neurogenetics diagnostics: results January 2019 –
April 2022

Total diagnostic yield 144/1411 = 10%
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Parkinson’s disease

Neurogenetics diagnostics: results January 2019 –
April 2022

Total diagnostic yield 144/1411 = 10%
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Fahr disease, basal

ganglia calcifications

Neurogenetics diagnostics: results January 2019 –
April 2022

Total diagnostic yield 144/1411 = 10%



75 years, stroke, leukoencefalopathy

Neurogenetics diagnostics: results January 2019 –
April 2022



Schuermans et al, 2023

Conclusions:

- First study with large cohort (n>1000) on utility of WES in an adult neurological population

- overall yield 10%, ataxia/spasticity panel highest yield (19%)

- diagnostics is complex: 

1. 60% A.D. vs 46% positieve family history: reduced and age-dependent penetrance, differences in 

expressivity

2. clinical presentation often the same as in sporadic forms (eg Parkinson, Alzheimer, ALS)

3. Molecular: repeat expansions, mtDNA, non-coding variants (b.v; POLR3A c.1909+22G>A)

4. Class 3 variants: often no segregation

Neurogenetics diagnostics: results January 2019 –
April 2022



Thanks !



https://www.ugent.be/schenken/nl/hoe-steunen/steun-een-fonds/fonds-alzheimer.htm

https://www.ugent.be/schenken/nl/hoe-steunen/steun-een-fonds/fonds-alzheimer.htm
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