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Two parallel precision oncology projects in Belgium

Belgian Society of Medical Oncologists



Belgian Approach for Local Laboratory

Extensive Tumor Testing



BALLETT: the concept

CGP detected biomarker Matched treatment recommendation

Collaboration of 9 Belgian NGS labs

ü Fully standardized CGP testing

ü Pooling of samples to reduce TAT

ü Exchange of Expertise

national Molecular Tumor Board (nMTB)

ü Multidisciplinary – nationwide - virtual

ü Personalized treatment selection

ü Standardized reporting

Broad access to CGP in Belgium Awareness and knowledge of clinicians



NGS labs (9)

Hospitals – clinical study sites (12)

Patient recruitment: June ‘21 – Okt ‘23

CGP on +/- 900 metastatic cancer patients > therapy recommendation based on molecular profile
Coordinating head investigator for Belgium: Dr. B. Maes



Main objectives

To organise broad access to ‘Comprehensive Genomic
Profiling’ for patients with metastatic cancer in Belgium

To evaluate the clinical value of CGP in “real-world” 
practice for offering more therapeutic options to patients

To support decision for reimbursement of CGP



Identification of study 

participants

• Investigator and local APO lab 

check availability of tissue 
biopsy (< 2 years old)

Comprehensive 

Genomic Profiling

• Performed by the BALLETT 

consortium of 9 NGS labs

• Fully standardized

CGP guided therapy 

recommendation by 
national 

Molecular Tumor Board

Collection of 

subsequent treatment 
info

• nMTB recommendation

followed or not?

• PFS-ratio 

Pre-MTB laboratory
meeting

• Classification of variants

• Preparation of nMTB

Study design



Comprehensive Genomic Profiling



BALLETT:  the national Molecular Tumor Board (nMTB)

Patients selected by

local clinician

DNA samples collected

from all hospitals

A report is generated and sent to the

local clinician

All patients are 

discussed at the

nMTB
Approved drug

Medical Need Program

Personalised treatment recommendation

Off label drug

Clinical trial

DNA prepared by

local NGS lab

CGP data analysed and

prepared for nMTB at local

NGS labs 

All pooled samples analysed

alternating at 1 of 9 NGS labs

Every Friday at 2 pm















Tertiary NGS data analysis and Decision Support Systems



Results
Tumor types and patient characteristics (n = 813)



Study flow



Results
CGP success rate

93 % 

CGP

success

rate*

*32 after repeat analysis



Results
All aberrations in all cases

Genes with 5 or more aberrations

1465 SNVs and small indels, 579 amplification, 83 fusions



Results
Actionability

83 % 
Actionability



Results
Actionability

83 % 
Actionability



Results
Clinical classification of biomarkers

Li et al, J Mol Diagn 2017

83 % 
Actionability



Results
Clinical classification of biomarkers per tumor type

Li et al, J Mol Diagn 2017

83 % 
Actionability



Results
Actionability: per tumor type

n=756

n=616

n=175



Results
Actionability: CGP versus ComPerMed

n=756

n=616

n=175



Results
Immunotherapy and PARPi biomarkers: TMB, MSI and HRD

Included in CGP since April 2023 (n=97)

HRD

Positive n=10

Negative n=82

Non-conclusive n=5



Results
Treatment recommendations

69 % 

77,3 %

11 %

6,5 %

2 %

3,2 %



Results
Treatment recommendations per tumor type

77,3 %

11 %

6,5 %

2 %

69 % 

3,2 %



Results
Cooccurence of variants – multiple treatment recommendations per patient



Results
Incidental findings of likely germline variants

Likely germline variant of cancer susceptibility

gene (CSG) in 12 % of cases (n=90):

Advice to refer for germline genetic

testing and genetic counseling 

Reanalysis according to the recently updated ESMO 

recommendations for germline-focused analysis of tumor-only 

sequencing: 121 CSG variants in 111 patients (15 %) 

(considering all the 40 ESMO CSG genes and all tumor types)
Kuzbari, Z. et al. Annals of oncology 34, 215-227 (2023)



Results
Uptake of treatment recommendations per hospital



Results
Uptake of treatment recommendations per tumor type

23 % 



Results
Turn around times

Ø median TAT from inclusion to the 

nMTB report = 29 days

Ø 95% of the reports available within 

66 days 

Ø median TAT differed significantly 

between the hospitals (range: 18 

days - 45 days, p < 0.0001, Anova).



Conclusions

• Access of patients to CGP 

• Consortium of NGS labs working closely together and exchanging expertise

• Standardization of CGP in Belgium

• nMTB is a valuable framework for close collaboration of lab people and clinicians contributing 
to optimal patient management

• BALLETT app

• Study data analysis shows that:

• 83 % of cases has at least one (potentially) actionable variant and/or an immunotherapy biomarker

• 69 % of patients received a treatment recommendation based on CGP and nMTB discussion

• 12 % of patients received advice for germline genetic testing and counselling

• 23 % of patients were treated according to the CGP based treatment recommendation



Limitations and challenges

• Standardization of clinical variant classification
• Consistency

• Evolving evidence

• Standardization and prioritization of therapy recommendation

• Consistency in the treatment uptake across hospitals
• recommendations for selecting patients for CGP and dealing with treatment advises

• Access to treatments – Belgian DRUP-like trial desirable

• Clinical benefit yet to be determined based on the follow-up of the patients

• Limitations of the TSO500 CGP assay (HRD add-on, DRAGEN, cost, deletions, limited fusion panel) 
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Study of the comparison of OncoDeep versus TSO500

TSO500   (Illumina) OncoDEEP (OncoDNA)

Total size 1.9 Mb 1.8 Mb

Detection at DNA level

SNVs and indels 523 638

CNV 514
&

614

LOH 514
&,*

41

MSI Yes Yes

TMB Yes Yes

HRD Yes
&,

* Yes
&

 using DRAGEN analysis

* as an add-on to the assay

Detection at RNA level

Fusions 55 13

Splice variants 3 9

# genes

pan-tumor biomarkers

# driver genes

TSO500 (Illumina) OncoDEEP (OncoDNA)

DNA: 40 ng DNA: 40 ng

RNA: 40 ng RNA: 80 ng dried

DNA Fragmentation Shearing Enzymatic

Use of UMIs Yes No

Normalisation With beads Quantification and dilution

Pooling before hyb No Yes (8 samples)

# Hybridization times Overnight + 2.5h Overnight

Instrument MOA STAR STARlet

max # samples 96 24

Hands-on-time 1.5 h 2 h

Read length 2 x 101 bp 2 x 74 bp

#Samples per run 8; DNA + RNA 24; DNA + RNA

Flowcell NextSeq550Dx HO v2.5 -300 cycles HO v2.5 -150 cycles

Sec and tert analysis ICI (add-on) OncoKDM

Data analysis

Recommended input

Pre-analytics

Library prep

Hybridization capture

Sequencing on a NextSeq550

Automation

Coming soon

234

11

674

31

9

22

0

67

8

172

20

# diagnostic DNA samples

DNA extraction method M

# reference DNA samples

Based on TSO500 results

# SNVs and indels

# amplifications (FC ≥6)

# MSI-High (>20%)

# TMB-High (>16)

# HRD pos (GIS ≥ 42)

# diagnostic samples with rearrangements

RNA extraction method M

# reference RNA samples

Based on TSO500 results

# gene fusions

# splice variants (AR, EGFR, MET)

Sept. 2024
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Analysis of Comprehensive Genomic Profiling of Solid Tumors with a Novel Assay for Broad 

Analysis in Clinical Diagnostics

Guy Froyen1,2,3,*, Pieter-Jan Volders1,3,4, Ellen Geerdens1, Severine Berden1, Joni Van der Meulen5,6,7, Aaron De Cock5, Stefanie Vermeire8, 

Jacques Van Huysse8, Marie de Barsy9, Gabriela Beniuga9, Wendy W. J. de Leng10, Anne M. L. Jansen10, Imke Demers11, Zeliha Ozgur12, 

Hendrikus Jan Dubbink13, Ernst-Jan M. Speel11,13,$, Wilfred F.J. van IJcken12,$ and Brigitte Maes1,2,3

1 Laboratory for Molecular Diagnostics, Department of Clinical Biology, Jessa Hospital, Hasselt, Belgium
2 Faculty of Medicine and Life Sciences, University of Hasselt, Hasselt, Belgium
3 Department Jessa & Science, LCRC (-MHU), Hasselt, Belgium
4 Department of Biomolecular Medicine, Ghent University, Ghent, Belgium
5 Molecular Diagnostics Ghent University Hospital (MDG), Ghent University Hospital, Ghent, Belgium
6 Department of Biomolecular Medicine, Ghent University, Ghent, Belgium
7 Cancer Research Institute Ghent (CRIG), Ghent University, Ghent, Belgium
8 Department of Pathology, AZ Sint-Jan Brugge AV, Bruges, Belgium
9 Institute of Pathology and Genetics (IPG), Gosselies, Belgium
10 Department of Pathology, University Medical Centre Utrecht, Utrecht, The Netherlands
11 Department of Pathology, Maastricht University Medical Center, Maastricht, The Netherlands
12 Genomics Core Facility, Erasmus University Medical Center, Rotterdam, The Netherlands
13 Department of Pathology, Erasmus MC Cancer Institute, Rotterdam, The Netherlands Submitted

Study of the comparison of OncoDeep versus TSO500
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