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Biobanker — high tech storage

* Automatisert lagringssystemer
-20°C
-80°C

* Automated Liquid
handling systems



Biobanker — high quality storage

e Kvalitetssystem

* Quality assessment ‘*‘”’“8
* 1SO 9001:2008 sertifisert

DNV
Certified
Company




FHI forvalter 19 helseundersgkelser

40-aringsundersgkelsene 1985-1999 600 000
CONOR - Cohort of Norway 200 000
Fylkesundersgkelsene 1974-85 93 000
HELMILO - Helse og miljg i Oslo (2009) 15 500
HUBRO - Helseundersgkelsen i Oslo (2000-2001) 18 700
HUSK - Helseundersgkelsen i Hordaland 25 500
Hoyde og vekt ved skjermbildeundersgkelser (1963-1975) 2 000 000
Innvandrer-HUBRO - Innvandrerundersgkelsen i Oslo (2002) 3700

MoRo | og Il - Helseundersgkelsen pa Romsas/Furuset 2950

OPPHED - Helseundersgkelsene i Oppland og Hedmark 14 500
Oslo 40-arsundersgkelser 39500
Oslo | - Osloundersgkelsen 1972-73 18 000
Oslo Il - Osloundersgkelsen 11 2000 7 100
Skjermbildeundersgkelser (1963-2005) 3 800 000
Stgvliungeunderspkelsen i Hordaland (1988-1990) 112 000
TROFINN - Helseundersgkelsen i Troms og Finnmark 8 500

Ungdomsundersgkelsene 2000-2004




Norwegian Mother and Child Cohort Study,.

* A family-based cohort: Mother + father + child
— Includes 114,000 children, 91,000 mothers, 72,000 fathers

* Pregnant women invited at time of ultrasound (week 17-
18)
— Countrywide recruitment (50 of 52 hospitals)
— First child born Oct 1999, last child born July 2009

Meba

e Data

— Questionnaires from pregnancy onwards
— Biobank with 4.5 mill aliquotes from 270,000 individuals




MoBa Biological Samples

Sample E::l;ll.:z;ifnn Sample Type n RE;Z:: >
Maternal (K1) Week 17-20 EDTA blood, urine 99,964 88.6 %
Paternal (F) Week 17-20 EDTA blood 73,353 84.3 %
Maternal (K2) After birth EDTA blood 87,113 77.2 %
Child umbilical cord (N) After birth E?L’T‘Eh;?;jé RNATempUS 93194 81.9%
Child milk teeth b-7 years Milk teeth 15,310 25.4 %

Updated per June 4, 2013
*RNA samples were taken from children born in or after September 2005 (approximately 46,000 children).




Andre kohorter med biobanker

 The Nord-Trgndelag Health Study (HUNT)

— 120.000 individuals, several waves of data collection, more
than 80.000 DNA samples, plasma, serum, blood

* The Tromsg Study

— 40.000 individuals, several waves of data collection, 12.882
blood samples, 7.218 urine samples, 8.617 hair samples

 The Janus Serum Bank
— 317.000 individuals, serum
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Cohort Of NORway

* CONOR, en samling av kjernespgrsmal og
biologisk materiale fra 11 helseundersgkelser:

— 200.000 individer

— HUNT 2 og 3, Tromseg IV og V, HUBRO, innvandrer-HUBRO,
HUSK, OPPHED, TROFINN, MoRo Il, Oslo Il
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Annen infrastruktur —

large scale genotyping

* Better health by Harvesting Biobanks
(HARVEST)
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HARVEST

* Large scale genotyping

— 6.200 Tromsg samples
— 1.800 HUNT trios 45.000
— 11.000 MoBa triads

 Make data available for the Norwegian
research community

* Funded by RCN, ERC and NIPH

e Partners: NIPH, HUNT, UiT, UiB (Biobank
Norway)
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Infrastruktur for kunnskap

Helseregistre




Sentrale helseregistre

FHI forvalter 10 av 17 sentral helseregistre

Division for Epidemiology:

1. Cause of Death Registry

2 Med!cal Birth Regls-try ‘ﬁ.folkehelseinstituttet
3. Cardiovascular Registry

4. Prescription Registry

5. Abortion Register

Division for Infectious Disease Control:

6. Use of antibiotics and infections in hospitals

7. Resistance to antibiotics in microbes

8. Infectious diseases .

9. Tuberculosis Register ,.’ 18l ERTE

10. Immunisation Register




Sentrale helseregistre

7 helsereigstre forvaltes av andre institutsjoner

11. Cancer Registry of Norway

) : HELSE -E- SOR-@ST
12. Genetic Screening of Newborns

13. Norwegian Patient Registry
14. Norwegian Information System for the nursing

and Care Sector (IPLOS) Vi Helsedirektoratet
11. ePrescription

12. Registry of the Norwegian Armed Forces Medical Services B

13. Health Archive Registry



http://www.helsedirektoratet.no/
http://www.helsedirektoratet.no/

The Medical Birth Registry (MBR)

e Started in 1967
e All births are registered in MBR

* Information on:
— maternal health before and during pregnancy
— pregnancy complications
— birth complications

e Source of exposure variables, predictors and
outcome variables (e.g. malformations, birth weight)
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Cause of Death Registry

e Started in 1925, electronic from 1951

* Nationwide registry of all deaths in Norway
— |ICD diagnoses

 Source of outcome information or case-definition
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The Norwegian Patient Registry (NPR)

e Started in 1997-deidentified, changed in 2008

* Information from hospitals and outpatient clinics
— ICD diagnoses

e Source of diagnostic information, outcome variables,
case group definition
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The Norwegian Prescription Registry (NorPD)

e Started in 2004

* Information on all prescriptions (not hospital or
nursing homes)

e Pseudonymous

% NIPH



Kombinere biobanker og
registerinformasjon

Tromse-
undersoekelsen

HUNT forskningssenter




MoBa linkages with NPR —
neurodevelopmental disorders

 ADHD
— 1699 children
— 700 parents Genetic

* ASD Exposure
— 621 children

o : Infection and
Epllepsy' Immunity
— 896 children

e CP Biomarkers
— 319 children

«Validation» studies ongoing
— Review of patient journals
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Other examples of linkage studies

e CONOR, Cancer Registry, Cause of Death
Registry
— Alcohol use
— Cardiovascular disease Genetic
— Colorectal cancer

* CONOR, Cause of Death Registry Genetic

— Dementia
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Biobanker og persontilpasset
medisin?
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Biobanker og persontilpasset
medisin

Norsk Epidemiologi 2012; 21 (2): 169-175 169

Embedding biobanks as tools for personalised medicine

Jane Kaye
Centre for Health, Law and Emerging Technologies (HeLEX), Department of Public Health,
University of Oxford, Old Road Campus, Headington OX3 7LF, UK
E-mail: jane kaye@law. oxacuk

ABSTRACT

Many governments are secking to improve the translation of medical research innovation by developing
mechamsms to aid the flow of information between the laboratory and the clinic. The intention 1s that the com-
bination of new research insights and the use of next generation sequencing technology n the climic will lead
to more and better personalised medicine outcomes. However, existing healthcare structures often maintain
the sharp line between research and the climic. which slows down the bidirectional flow of information that is
needed to enable effective translation. At the same time, within the biobanking field. infrastructures are being
built to enable more efficient and better quality research. As with translational research. thers are a number of
challenges for these biobanking mitiatives. Questions remain as to the best way to utilise biobanks for transla-
tional research. Other challenges are how to ensure the sustamnability of individual biobanks and the biobank
mfrastructures that are bemng developed. Sustamnability requires public support for long-term funding. as well
as the on-going commitment of patients and research participants to provide the raw material for biobanks and
regular use by researchers. One possible solution to the challenges that are found in these two areas is to
embed a biobank within the healthcare structure and to use it for healthcare and research purposes simultane-
ously. This paper discusses the CuraRata and the EnCoRe dynamic consent models that in combination could
provide sustamability for biobanks and at the same time enable translational research.
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Persontilpasset medisin - genetikk

One Drug Fits All Personalised Medicine
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Punkter fra nasjonal utredning av
persontilpasset medisin

* En del variasjon er saernorsk, og det er derfor
viktig a fa samlet norske data i tillegg til de
data man har tilgang til gjiennom
internasjonale databaser.

e Det vil veere sveert viktig a lage eller bidra til
databaser som sammenholder genvariasjon
eller mutasjoner og biokjemiske data med
sykdom og/ eller behandlingseffekt.
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Muligheter?

e Effekt av behandling

o Ifglge Personalized Medicine Coalition i USA har for
eksempel 38 pst. av pasienter med depresjon, 50 pst. av
revmatismepasienter, 40 pst. av astmapasienter og 43
pst. av diabetikere ikke effekt av det fgrste medikamentet
de blir tilbudt, men ma bytte og prgve ut mange ulike
medikamenter f@r legen finner det rette

o Studier tyder pa at genetiske ulikheter mellom de ulike
pasientene kan forklare ulik respons pa samme
medikament mot samme diagnose

Representantfremlegg til Stortinget, feb 2015, 8:66
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Biobanker, helseundersgkelser og registre!

e Biobank
— DNA som kan genotypes og sekvenseres

 Helseundersgkelse
— Helgenom gendata
— Selvrapport sykdom eller bruk av legemidler

% NIPH



Biobanker, helseundersgkelser og registre!

e Biobank
— DNA som kan genotypes og sekvenseres

 Helseundersgkelse
— Eksisterende helgenom gendata

— Database over nasjonale varianter,
bakgrunnsinformasjon
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Biobanker, helseundersgkelser og registre!

* Pasientregisteret
— Sykdom, diagnose
* Reseptregisteret
— Bruk av reseptbelagte legemidler
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Utfordringer

* Trenger mer sekvenseringsdata
— Kostbart
— Enormt IT-krevende

* Etiske og personvernmessige forhold
— Samtykke
— Utilsiktede funn
— Prediktiv verdi
— Genetisk veiledning
— LAGRING
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Oppsummering

* Biobanker og befolkningsstudier er en ressurs
som burde utnyttes enda bedre

* Ved a koble til registre oppstar nye muligheter

* Vi ma ha apne diskusjoner om etiske
utfordringer — og finne gode tekniske
l@sninger
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