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Precision Medicine – a straight forward concept

• EU 2015: Personalised medicine
(ICPerMed International Consortium)

’ a medical model using characterisation of individuals’ phenotypes and genotypes (e.g.
molecular profiling, medical imaging, lifestyle data) for tailoring the right therapeutic 
strategy for the right person at the right time, and/or to determine the predisposition to 
disease and/or to deliver timely and targeted prevention. '



Precision Medicine -
complex in clinical
practice

Challenges

• Medicine / biology

• Methodology / logistics

• Legality

• Funding

• Ethics

• …
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Driving forces molecular oncology

 Insights in 
cancer genetics

5

 New (targeted) 
therapies

 Analytical tools

Patient
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Insights in cancer genetics
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 The human genome (HUGO)

 The molecular landscape of major cancer forms (e.g. TCGA)

 Exponential growth of generated data
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New (targeted) 
therapies

7 Stenzinger et al. Semin Cancer Biol.2022
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New (targeted) 
therapies
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2012-

 Increasing speed

 New generations of tyrosine kinase inhibitors

 Immunotherapy

 Tumor agnostic therapies

 More complex biomarkers

 Beyond genomics…



Hereditary variants of relevance for treatment prediction
- BRCA1/2 and homologous recombination

• Homologous remombination repair (HRR)

• Homologous recombination
deficiency (HRD)

• Relevant for hereditary cancer but also for 
PARPI treatment prediction

• HRD status made up of BRCA1/2 status and 
genomic instability score

Lord & Ashworth, Nature 2012



Synthetic Lethality & PARP inhibition
A combination of deficiencies in two or more genes lead to cell death

Sachdev, Targeted Oncology, 2019



BRCA1/2

• The genes were cloned in the 1990ies – Mary-Claire King central

• Large genes (5,5 kb, 10,3 kb)

• Tumor suppressors -> loss-of-function mutations -> need to cover the 
entire genes



Molecular pathology in screening for heredtitary cancer
- Lynch syndrome and mismatch repair

• Relevant for hereditary cancer but 
also for treatment prediction of 
e.g. checkpoint inhibitors

• Protein loss detected by IHC, 
PCR or NGS used for variant 
detection

• dMMR & MSI-H mismatch repair 
function is lost



Increase in results relevant for hereditary cancer

• Larger panels detect added, potentially hereditary, variants

• Risk of results that might be difficult to handle and of 
added work load for the clinical genetic departments

• Normal blood samples more frequently used to filter out 
false positives in the somatic data

• The information can also be used to identify patients
worth referring



National recommendations 
on reporting on 
constitutional variants

• Aligned with ESMO on 
variants to report

• A tumor only result should 
be verified before reported

• Class 4 or 5 to be reported, 
not VUSes

National working group on hereditiary cancer, Regional cancer centers in collaboration 



Shared competence and toolbox

• Staffing for data generation, bioinformatics and variant 
interpretation

• Shared need for upscaling testing and introducing new 
methods

• Possibility to lower costs and speed up diagnostics

• Long read sequencing latest example of field spearheaded 
by rare desease diagnostics
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SciLifeLab CG & GMS – a Swedish 
Research Implementation Network

2025-05-13 Comprehensive Genomic Profiling in Cancer16

Fioretos, T., Wirta, V., Cavelier, L. et al. Implementing precision medicine
in a regionally organized healthcare system in Sweden. Nat Med (2022)
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GENOMIC MEDICINE SWEDEN

2017
Pre study

2018
GMS formed with 

support of Vinnova

Academia

2019
GMCs established at all 

university hospitals

2020
Contiunued support 
from Vinnova and 

Department of Health

Genomic Medicine Sweden –
a national infrastructure for precision medicine

Health care

+
Patients Industry

+ +

2021
Research and 
innovation bill 

2021-2024

2025 2030
Continued support precision health
(5 M EUR 2025, 10 M EUR 2026-30)



| Swedish Molecular Pathology

Seqencing solid tumor – NGS a central tool

Other sequencing-based methodsIncomplete data

2025-05-1318
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NGS solid tumors – GMS data

2025-05-1319

Gene panels - DNA

Targeted RNA 
sequencing

WTS
WGS
WES
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GMS Childhood cancer
David Gisselsson-Nord

Clinically relevant genetic alterations detected in 91% 
Potential targeted therapy in 24% (Wadensten et al, JCP Precision Oncology 2023)
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Strategy genomic profiling in hematological malignancies

Implemented at 5 GMCs 
(>4 200 panels in 2022)

Thoas 
Fioretos

Lucia 
Cavelier

2025-05-13
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Anders Edsjö   Johan Botling

Ongoing implementation of gene 
panel testing at all 7 GMCs

Ongoing developmental work on 
liquid biopsies

Pilots on WGWTS

Comprehensive genomic profiling in solid tumors

2025-05-13
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Pharmacogenomics

 Initial focus on treatment prediction in cancer

 Design for exon sequencing integrated in national cancer gene panels

 Information logistics and access to EHRs a challenge

23

+ CYP2D6, CYP2C19, 
UGT1A1

2025-05-13
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Gene panel analyses: 
Validation, implementation, development

 Pilots in precision medicine
Ministry of Health and Social affairs, 2021-
Pediatric cancers (focus on WGS, WTS, methylation arrays with added gene panel effort)
Breast cancer (stage 4 disease, initial focus on treatable variants)
Ovarian cancer (HRD 2021, oncogenetics 2022)
Lung cancer (Added 2022, tissue and liquid biopsies)

 2025: 1.8 M EUR ”Tissue testing, liquid biopsies for solid tumours”

2023-06-27 Swedish Molecular Pathology24

 Design, Development and Clinical validation 

Federated national effort

Structured analysis to decide on content for clinical routine and research purposes

Treatment prediction, clinical study inclusion, and tumor biology relevant targets

Regulatory aspects added
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Current work solid tumours – pilots under discussion

 Pilots for global analyses
German WGS FFPE ring trial
WGSTS for select cases

 Liquid biopsies
Comprehensive genomic profiling + smaller panel for actionable targets

 Support for upscaling – possible link poor prognosis cancers

2025-05-1325

 Redesign of gene panel for tissue testing

Update for study inclusion

Addition of diagnostic content (especially on the RNA side)

Merging of design with KI gene panel
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R² = 0,995
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Reference analysis (VAF)

GMS560 vs reference 
(VAF known mutations)

Reference samples – same analysis at different 
sites

National validation
- comparison of results

2023-06-27 Swedish Molecular Pathology26

 Competence building

 Joint continued development

 Follow-up of comparable results
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GMC North

GMC Uppsala

GMC Karolinska
GMC Southeast

GMC Örebro
GMC West

GMC South

GMS NGP

National Genomics Platform (NGP)

4.5 Pb HCP Erasure coded storage
2 UCP HCI Indexing Stacks
Cloud scale-out computing

National Genomics Platform (NGP)

4.5 Pb HCP Erasure coded storage
2 UCP HCI Indexing Stacks
Cloud scale-out computing
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A web of interactions

2025-05-1328

EUnetCCC
JA PCM
…



• Multi-stakeholder effort – coordination from Testbed Sweden PHC

• A DRUP-like study to allow for data sharing and collaboration with other similar studies

• Engine for upscaling comprehensive genomic profiling and implementing a national 
molecular tumour board

• Interactions within the PCM4EU/PRIME-ROSE consortium crucial

• CTIS application May 2025

Swedish National Precision Cancer Medicine Study 



FOCU·SE-explore

FOCU·SE-data

FOCU·SE-trial
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Precision Omics Initiative Sweden - PROMISE

31

Nat Med 2025 Apr 4.doi: 10.1038/s41591-025-03631-9. Online ahead of print.
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Challenges & possibities

 Fragmented health care decision making

 Lack of coordination on a national level

 Legal support for data sharing insufficient

 Long term support announced – regional planning initiated

 National laws planned and EHDS implementation under preparation

 Implementation and upscaling of GMS analyses in health care lagging

 5 year support for cancer testing likely

 Competence from all diagnostic fields integrated at each node

2025-05-1332
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Future perspectives

 Additional variants & more complex biomarkers

 New sample types 

 Treatment response, resistance (, and early detection)

 Omics beyond genomics

 Diagnostics & integration with hereditary disease

 Competence supply, education and long term funding key issues

 Collaboration crucial!

2025-05-1933
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Thanks to all
involved and you
for listening!

Research-Implementation cycle


