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Countries with Biobanks
Universal Healthcare

Unique personal identity code
Isolated population

Recalling made easy

(biobank act + social security number)
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From Discovery to treatment and prevention
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Innovative Study Designs
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National registers

Hospital discharge

Hospital procedure
Register data
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administration

Outpatient visit

Outpatient procedure

Register data
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administration

Register data
for
administration

.; ‘ ot Cause of death

Drug purchase

Drug reimbursement Q
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Nationwide registries

1953 1960 1967 1974 1981 1988 1995 2002 2009 2022

Today

Cancer

(ICD-0-3)

weosisiaiinttaiblend
system)

10



0000000000000000

Data from every healthcare visit over a lifetime,

nationwide
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Enterprise and innovation department
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Government backing ol ek
Innovation RActivities

..............................................

« National Genome Strategy T—

 The Biobank act

e Secondary usage of register
data

 National Genome Center

Innovating together

Health Sector Growth Strateowv
for Research and Innovai

Roadmap for 20162018
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The Finnish Biobank Act is Unique

» Registration of biobanks, wide consent and protection of 10 Biobanks
participants

» Transfer of existing sample and data collections to
biobanks

» Possibility to recontact

» Possibility to collect samples and data from the health
care

aaaaaaa

BOREALIS
« Covers the whole country aj==
« Collaboration with industry BICHANK —- .
CENTRAL FINLAND ;#‘
BI®BANK I |
Terveystalo

. . Ty s l -
£3 Emih i, —-4 L an
} / Finland
TR \\i ..-»-—/.— BI®BANK
@ ey w: - &, THL

HELSINGFORS BIOBANK i
S’ Biobank

Regional biobanks Country-wide biobanks
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Five University Hospital
Districts

742 000

| 111000 816 000

869 000 _
| 904 000



Finnish Biobanks — FINBB

FOUNDING
UNIVERSITIES

h 3

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

(

= Tampereen yliopisto
Tampere University

\p

UNIVERSITY OF
EASTERN FINLAND

sy
D(:F UNIVERSITY OF OULU

Turun yliopisto
 University of Turku

¢

JYVASKYLAN YLIOPISTO
UNIVERSITY OF JYVASKYLA

FOUNDING
HOSPITALS

Kuopion yliopistollinen sairaala

QULUN
YLIOPISTOLLINEN
SAIRAALA

OoYsS

TYKS # [

ksshp”

Keski- Susnen suivaanboitopiivi

FINNISH
HOSPITAL
DISTRICTS

BIOBANKS

$ HELSINGIN BIOPANKKI

HELSNGFORS BIOBANK

HELSINK BIOBANK
Tampereen
Biopankki

KESKI-SUDMEN

BI®PANKKI

BICPANKKP

NURIA

BIOPANKKI

@ Biobank

STRATEGIC

COLLABORATION

S

FINNGEN

>§( BBMRI-ERIC”

yo‘e' Neurocenter

Finland

'3)

Cancer Center

Genome Center

Building genomics

genomDE : National and European initiatives
30TH NOVEMBER 2020

FINGENIOUS
Your gateway to
biospecimens and health data

*  Patient, data and sample
finding

* Study set-up & single point
of contract

* Data and sample delivery
& analytics

—

ACADEMIC
and
INDUSTRY
RESEARCHERS
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User groups

Healthcare service providers

Primary care organizations
Hospital districts
Private healthcare providers

Providers of social services

Kanta services

Prescription centre

Prescriptions
Renewals

Dispensations
Reservations

Patient data repository

Pharmacies

Healthcare professionals —

eHealth Digital
Service Infrastructure

Receivers of medical

. Health records
Kelain

certificates

Citizens
and apps used by them

Viain standards

L7 V3: CDA R2 L3 and Medical Records
L7 FHIR (Kanta Personal Health Record)
SON, XHTML (PHR and social services)
’DF/A (old patient data and social services)
HE IT-I Profiles (imaging and eHDSI)

N3C XML DSig

NS Addressing, WS-

LS, X.509

Medicinal products details
Substitution rules

Imaging infrastructure

KANta

Pharmaceutical database

Prices
Reimbursement rules

Archive of old patient data

Data
lake for
health
and
social
welfare

Terminologies

| -
g Encounter data Imaging data Old health records
- Web-based — = Structured health records
prescription service !:1:0
. = |
National a Data management service Summary service
— Contact Point . Problems Vaccinations Risks
for eHealth E Consent data Will expressions Procedures Imaging studies
2 Information notices  Living wills Lab results Physiological findings
Q Consents Organ donation wills Customer summary for social services
. | . Consent restrictions
National service |
bus . . . o _
Data repository for social services Customer relationships  Service items
Customer documents Legacy data
My Kanta pages |
Personal Health Record (PHR) Observations Questionnaire responses
Other data stored by citizens
Other national services
Population  Suomi.fi HCP and SCP Certification National code Code systems
register AuthentiFatic‘Jn register service server Pharm.acy. registe.r Data structures
Demographic e-Authorizations Professional rights Certificates Organization register

data Message exchange Smart cards
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Secondary use of data legislation

Act on Secondary use of Health and Social
Data

* To ensure authorities, institutes and DATA PERMIT AUTHORITY
companies access to health and social data
in Finland SECURE ENVIRONMENT

« To provide efficient and secure procedures I I I I
to utilize the data in research, development

STATISTICS,
SOClO-

ECONOMIC
DATA

and innovation activities, education and
. BIOBANKS,
knowldedge management duties cevowe il T Il Recions
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National Health Data
Infrastructures

Universities

]

Research
Centres
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Consortia

_ a Viral d
t SARS-Co
Data
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@
PDBe

@ d B > 9 o =
ChEMBL /\Reactome/| PDBe-KB = EMDB PRIDE /\ InterPro

- Access-controlled data @

1.980 CSC computing computing projects by Pls in health & bio area @ Open research data
One of the largest consumer of CSC billing units (30%)
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PLANNING
RESEARCH csc

RE-USING COLLECTING
2l DATA « DMPTuuli : data management planning tool
Discovery: Beacon, EGA « Beacon, EGA: openly searchable indexes
ABEEES MEMEGEMENE [MEAW S « REMS : secondary use access management
Storage: Allas
tool
« Allas : encrypted, local cloud storage
T S Sl » secure HPC, FEGA : secure desktop to HPC
Zielle A - FEGA: national storage, international

discoverabilit
Federated EGA AT Secur(.e y
computing

== "
— Data Access Server Sensitive Datasets
=

Request data with % csc Forward
oken request

Finland

5o
3
=}
Authentication and Authorization

Stream encrypted data
to customer's private cache
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FEGA
Federated European Genome Archive

API

Implementing the GA4GH
suite of products

Compliant with Ethical,
Legal and Social
Implications (ELSI)

Common API interfaces

A ¢ Consistent
7 @ *\ Framework
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Finland, a population isolate

EARLY SETTLEMENT

« 2000-10 000 years ago
« South and Coast

4;.

LATE SETTLEMENT

« 16th century

 multiple bottle necks LATE

SET*FLEMENT

EXPANSION

» 18th century — population 250 000
» Today — population 5.5 million

® EARLY
SETTLEMENT Q

FINNGEN
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Power of a Genetic
Isolate

Specific damaging genetic variants become enriched
and easy to discover

Reconstructing genomes of Finns (‘imputation’) from
inexpensive genotype data is much more accurate
than in the rest of the world Q

‘ 31

FINNGEN



Building genomics
genomDE : National and European initiatives
30TH NOVEMBER 2020

Genetic isolate

Consequences for:
 Medical and genetic research

 Genetic diagnostics

S,

FINNGEN
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Genetic isolate
Consequences for:

 Medical and genetic research
 Easier to identify disease associated genetic variants

* Genetic diagnostics
 Unique spectrum of diseases and genetic variants to test

% 33
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FinnGen

500,000 individuals
10% of the population

Q Existing sample collections:
®

200,000 Finns
FINNGEN

300,000 new sample donors
by the end of FinnGen2

S, u

FINNGEN
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— National Health
FinnGen Register data
Go—
500 000 Iindividuals 500 000
~10 % of the ‘ Igsmgzlj ‘ Association
population S eaittor data analyses

Imputation

Axiom GWA array W e

FINNGEN
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Public-private research project

abbyvie e Biogen.
AstraZeneca @gme
Genentech
Academlg Institutions Pharmaceutical @
and public health care -
industry -
janssen
ccccccccccccccccccccccccc

saNOFI.7 b NovarTs S

@ QMSD BUSINESS

FINLAND _ : 36

FINNGEN




Industry

Scientific = Building genomics
discoveries A% S
o) D'
Clinical FINNNI
indust research o . Clinical
ndustry — E| . :
6;'- E| testing

m=

D‘. NS

o D‘.

FInAAr
rezgzlrcc::h 0O O 0 |-£| Clinical
TW? implementation
eHealth data (&@
National 2 FINNISH
registers CITIZENS
By Population health
- ‘rWW . .
Samples in E i implementation
biobanks

S5

FINNGEN



Building genomics

genomDE : National and European initiatives

\ s .
Prospective collections 300 000 0TH NOVEMBER 2020

\ 500 000

Individuals
DNA

424 200 -
| Legacy collections 200 000 ] / participants Health register

Hospital biobanks

data

424 200 participants, so far
265 700 new samples

FINRISK collected |
©THL ¢
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Expanded Phenotype Potential

'y
Today
1008 (-5000 codos) [

ICD-9 {~10000 codes)

ICD-10 (~15000 codes)

HILMO {ICD)

Cause of Death (ICD)

avortiwo oco) D

register

(ICD-0-3)
ey e o cocine |
system}

12000

9000

6000

3000

0 30 60 90
current age or age at death

20000

15000

10000

5000

1 10 100 1000 10000
# events per individual

Mean 340 health events per individual
(including 186 drug purchases)
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Longitudinal analyses
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Data protection
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PARTICIPATION IS VOLUNTARY AND THE
CONSENT CAN BE WITHDRAWN

SAMPLES ARE CODED AND FINNGEN CAN NOT
IDENTIFY PARTICIPANTS

GENOME DATA, ANALYZED AND
PRODUCED FROM BIOBANK SAMPLES, IS
OWNED BY FINNISH BIOBANKS

S, a

FINNGEN
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Sandbox for Data Analysis, version 2

Approved

“sersh finngen.fi
anywhere
FINNGEN o« o
Industry: Individual and group sandbox

_ workspaces
Summary and count
level results for export,
download, portals

Abbvie Astra Zeneca
Biogen Celgene GSK

Genentech Merck/MSD
Novartis Pfizer Sanofi

Janssen Maze
Academic: UH, HUS,

THL, Finnish Biobanks,
Hospital Districts,
Universities
in Finland or
us, EU

Sandbox

~——

standard or custom

Tools P

e Secure access to individual level data
e Data cannot be copied e
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"Success with from analyzing first 26?9,000 participants.
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