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Genomic Medicine Sweden - building a
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within a regionalized healthcare system
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Precision diagnostics

*1 ScilifeLab Healthcare

Y GMC syd

Clinical Genomics Platform Genomic Medicine Sweden
(optimize and adapt for diagnostics) (broad national implementation)
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Implementing precision medicine in a regionally
organized healthcare system in Sweden
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GMS coordinates implementation of precison
medicine across Sweden

« Clinically focused - bottom-up initiative

* National - 7 Genomic Medicine Centers

« Harmonised - national standards, guidelines and methods
« Cost-effective — coordinated implementation

« Common IT infrastructure — National Genomics Platform

Offer patients in all healthcare regions equal
access to precision medicine through a
nation-wide collaborative effort
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National Genomics Platform

National resource for

healthcare, research and

innovation (4,5 PB)

Link to electronic health
records and quality registries

Nationella
Genomikplattformen

Genomic Medicine Sweden

« Genomics data can be shared
across the country within research
projects with ethical approval

« Ongoing governmental inquiry on
secondary use of health data
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Focus areas - diagnosis and treatment

Rare Cancer Microbiology/  Pharmaco- Complex
diseases Hematology Solid fumors Pediatric Infectious genomics diseases
cancer diseases




Whole-genome sequencing in rare diseases

5 800 patients were analyzed with 38,0% 2021
WGS within healthcare in 2022 -

WGS is available at 4 GMCs -

31,2%
600 |
. . v 32,3%
Introducing RNA-sequencing . =
400 772 24.3% 20,3% 168
89 — 17,5%
st 28,6%
« . | . 200 440 . = . 49,6%
Digital consent project :
:
5
Syndrome Neurology Meta bolic Rare inherited  Connective Cardiology Skeletal Other
disorders cancer tissue disease Dysplasia indications
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Strategy genomic profiling in hematological malignancies

National haematology panels Transcriptome analysis Whole-genome sequencing

Indehs Structural variants

SNVs CNVs
252 lymphoid ._l_-_
P P A

Gene fusions

RNA-sequencing

CNV backbone
SNVs CNV Indels

DA \ \

Fusion transcripts Digital karyotyping

i v v

AML, MDS, MPN, CLL, Lymphoma Acute leukaemias ACUtF’_‘ Ieukaemias ?1_nd

germline predisposition

Implemented at 5 GMCs
(>4 200 panels in 2022)
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National validation of the GMS Myeloid Gene Panel

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
GMS-MGP Laboratory SOP Bioinformatic SOP Technical Analytical- and clinical Interlaboratory Clinical benefit
design performance performance validation comparison
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Validation and implementation of WGTS in acute leukemias

n=250
2018-2020

n=350
2021-2022

n=100

Retrospective
2022

Prospective >

WGS (90x T + 30x N) WTGS: WGS (90x T + 30x N) + WTS (T)

Custom bioinformatics and DRAGEN

Real time validation

| & X
Tumor/Normal Tumor/Normal Tumor only Tumor/Normal
Mandatory and Mandatory and Mandatory Mandatory and
recommended recommended gene list recommended

gene list gene list gene list
2-3
l weeks
WGTS Study report 4 weeks
Clinical report
\/ Final clinical
report

Explorative bioinformatic analysis

Health-economic evaluation
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Follow-up
n=700
2022-2024

Prospective phase
® 352 patients consented
® 325 sequenced

® 191 patients compared to SoC

® Very high concordance to SoC
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Comprehensive genomic profiling in solid tumors

560 genes
SN W N NN SN W W N N W00 o clbone
All cancer types
e N
DNA
W@,

DNA Microsatelite ~ Tumour Gene
-repair instability mutation fusions
| burden

Fusion transcripts

|

Targeted therapy Immunotherapy
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Ongoing implementation of
GMS560 at all 7 GMCs

National pilot projects in breast,
ovarian and lung cancer

Work is ongoing with liquid biopsies
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Test Bed Sweden for Precision Health

in Cancer

» Increased availability of clinical trials

» Improved precision diagnostics and prevention

» More effective treatments
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Precnsnon Health Cancer
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Drug rediscovery
(DRUP) protocol

A

Goal Q1 2024: start up national precision cancer medicine (DRUP) trial
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National PCM Study Sweden

Decision point Decision point
L Screening / biomarker profiling Treatment phase Follow-up phase
&
6\
&
3
<
( inclusion/ |
Inchssiond h exclusion
[;i-“u:?; ghest
i No verified New biopsy e’
golma Inclusion Complete, partial
~ actionable target - Treatment plete, pa mb‘
Clinical screening (by treating start response or stable
(at local hospital) physician) disease
Clinical follow-up Continue treatment until disease
progression, medmum 24 months

Every three
months

(max 24 months) i

Progressive
disease Re-screening

Stop treatment and re-assess eligibility based on
new biopsy/stBINA and other potential drug

{first 8 months) | (max 24 months)

; i‘, l Onca a month l Every three months
! |

] 1
iOOOOOOOOOOOOOOOOO§

v tONA analysis follow-up

[ N Experimental profiling

Fresh frozen biopsy Controf

cohort Follow-up 24 months

and ctDNA

*Descrived in detail in Section X of full protoco!
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Personalised Cancer
Medicine for all EU citizens

@pcmaeu

Organi ati of Proiec! g
and coordination in EU Lead: Hans Gelderblom

@

Molecular
diagnostics

Implementation of
DRUP-like trials
in EU and
data pooling
of results

Implementation
and
dissemination

and MTB

Equitable

access to

molecular
clinical trials

Lead Lead
Ulrik Lassen Ebba Hallersjo Hult
Kjetil Taskén

Education

Lead lwona Lugowska & Jean Yves Blay

WP
6

15 countries, based on the DRUP trial concept
Coordinated by Hans Gelderblom, the Netherlands

PRECISION CANCER MEDICINE
REPURPOSING SYSTEM USING
PRAGMATIC CLINICAL TRIALS
(PRIME-ROSE)

-~

Coordinated by Kjetil Taskén, Norway
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GMS Childhood cancer

David Gisselsson-Nord

> g >50% ( Whole genome seq.

= A
B SNVs. indels. SVs . Germ line variants
: o. J . of clinical significance
——— o (tumor + blood)  J"B=8"copy number | Histopauugy
y | g v &
@ ( RNA sequencing =5 ¥ Integrated electronic
.. g% ) (tumor only) § gene fusions Molecular tumor board -’. diagnostic report
Tumor biopsy N:S::;%ﬂd ] e A
Blood sample Parental ; = -
A informed DNA methylation o Clinical features : "
R F— Y consent (brain tumors only) =1 meth. classification Py Raw data deposition
- i t - (national data lake)
Patient
information

Clinically relevant genetic alterations detected in 91%
Potential ta rgeted thera Py in 24% (Wadensten et al, JCO Precision Oncology 2023)
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Clinical sequencing performed in 2022

E 10 000
a
8 000
6 000
4000

2 000

58S

2564
2292

Salksynta diagnoser

u Genpaneler

9192
6458
1
1868
1138
709
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Solida tumdrer
® Riktad RNAsek =WTS w WES

BWGS

Hematologi

/20182022

WGS/WES in rare diseases

25 000

WGS in cancer
1200

Gene panels in cancer

55500
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International collaboration

2
Childhood cancer
74
NATIOON/éLT i
GENOM CENTER 7
DANISH NATIONAL ZPM CM4EU

GENOME CENTER

FRANCE MEDECINE
GENOMIQUE 2025
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Implementation of precision medicine in healthcare

~ Precision medicine
ny
= Diagnostic testing
= Targeted therapy
= Follow-up

National strategies for Regional healthcare -
precision medicine National networks

TOP-DOWN BOTTOM-UP
e.g. England, France, T e.9. Germany, Sweden,
Denmark, Spain Italy

Journal of
Internal Medicine
Founded in 1863

- a European perspective

Areas of focus

= Rare diseases

= (ancer

= |nfectious diseases
= Complex diseases

Essential components

= [Jata sharing

= Real-world evidence

= fthical/legal aspects

= Reimbursement models

= Education and Patient involvement

5 dedicated reviews:

* European perspective on PM
* Rare Diseases
 Hematological malignancies
* Solid tumors

 Complex diseases
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To be successful we need to collaborate

National

International

Local

Karolinska University Hospital and Karolinska
Institutet establish joint precision medicine centre

NEWS  2021-02-24

Karolinska University Hospital, Karolinska Institutet and Region Stockholm
have been working together for just under a year to increase the pace of
Introduction of precision medicine, which briefly means diagnostics, treatment
and follow-up at the right time and adapted to the patient's individual

circumstances.




Important lessons - the way
forward

Cooperation is required at all levels: national, regional

and international
Strategic partnership between the state and healthcare
regions
Permanent national infrastructure for precision medicine
including all stakeholders

Data sharing and secondary use of data not possible today
Governmental inquiry on secondary use ongoing

Continue implementing technologies together with ScilifeLab
Multi-modal diagnostics
Clinical decision support tools/Al

Investments in national PM trials are essential

Need to educate the profession, patients and society

: Precision Medicincm |




Nobel Symposium - 20-22 September 2023

Precision Medicine Transforms Healthcare: A New Trajectory
for Research and Innovation

Venue: Nobel Forum, Karolinska Institutet, Stockholm
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STAKEHOLDERS

PAYERS HEALTHCARE
COLLABORATION
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Thank you for listening!

www.genomicmedicine.se

SciLifeLab
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Government Offices of Sweden
& Ministry of Health and Social Affairs



