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About me

* Bart Wilkowski:
— Employed at the Danish National Biobank since June 2011
— Head of the Danish Biobank Register system

— Ph.D. in Biomedical Informatics (Technical University of
Denmark)

* M.Sc. in Telecommunications and Computer Science
(Technical University of Lodz, Poland)
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Denmark: one key, many registers

" Birth characteristics
. Diseases
Prescribed medication

# Vaccinations

% School performance
\ Family, place of living

Education, employment
Biological specimens

CPR number
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Background

e The Danish National Biobank is placed at Statens Serum Institut, a national
laboratory for more than 100 years
> Collections with many (millions) of biological samples
> Increasing demand from researchers
> QOverview and structure was needed

Funds were raised to establish
> National Biobank that offers state-of-the art and well monitored
freezing units and laboratory facilities
> Danish Biobank Register (SSI samples and other joining biobanks)

: novo nordisk fonden
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LUNDBECKFONDEN

Uddannelses- og
Forskningsministeriet
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3.level —Epidemiological department
2.level —Biobank laboratoriers and offices
1.level —Sample storage

Basement — Storage rooms og walk-in-freezers




The Biobank research potential

REGISTRIES BIOLOGICAL SAMPLES
* Civil Registrations System » Serum/ Plasma

* Danish National Patient Regist - Buffy Coat

» Danish Family Relations Database « Whole Blood

* Danish Medical Birth Registry
* National Pathology Registry
Register of Medicinal Product

- Filter paper blood spots
« Spinal fluid

:jtatistics « Amniotic fluid
* Vaccination Registry

* Demographic Registries

= And many more...

When an Entire Country
Is a Cohort

Denmark has gathered more data on its citizens tha_un' any other country. Now
scientists are pushing to make this vast amay of statistics even more useful

Science. 2000 Mar 31;287(5462):2398-9
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The concept of the Danish National Biobank

D)nmank Regist

Danish National Biobank

! “Illu. I i </ | // \\

) nh'"l'_

QOO

www.nationalbiobank.dk Tw()bankSM

The Coordinating Centre
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Danish Biobank Register

Web-based search system (released on March 21, 2012)
— Quick and easy overview of samples in Denmark

Support for register-based research

— Efficient linkage of
e administrative registers (CPR)
* diagnosis registers (LPR, PAT)
e samples

Results: pseudo anonymized, aggregate form

Shortened from months to minutes the process of
identifying enough pre-existing samples to support new
research projects

Part of Nordic Center of Excellence in Health Related
e-Sciences (NIASC) — the Nordic Biobank Register initiative
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Danish Biobank Register
22 M samples from 5.4 M individuals

Biobanks Registers

~

DANMARKS

NATIOMALE
BIDBANK Danish Cancer Society

MR M o
National Patient Register
0 ATI‘!E Danish Blood = E

Donor Study
COPSAD

Civil Registration System

Dansk CancerBisbank Path Olﬂ'gy REg!S‘tE!‘
Patobank ‘o«

Click on the logos and register names to read more. B I I IR
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Danish Biobank Register

DANMARKS
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Danish Biobank Register BIOBANK

22 M samples from 5.4 M individuals

Biobanks

DANMARKS
NATIOMALE
BIDBANK Danish Cancer Society

0 ATI‘!«! Danish Elood

Donor Study
COPSAD

Dansk CancerBisbarnk

Patobank \X\ =

Click on the logos and register names to read more.

Registers

Civil Registration System

National Patient Register

b =
CPR
(PIN)

-~

Pathology Register

-------------------------
------------------------

lllllllllllllllllllllllll

~ 160 million diagnoses
(ICD 8,10 and SNOMED)
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Before At After
g 1 1 1 11 1
I 1 | i 11 1
Birth Death

Breast cancer diagnosis (DC50)

The Danish Biobank Register system gives an overview of samples and diagnoses from birth
to death. It links samples and diagnoses of individuals, and highlights which samples were
taken before, at or after a diagnosis.



Participating biobanks (22 million samples from 5.4 million people)

3.5 million samples

DANMARKS oy S7ATENS
NATIONALE SERuw

INSTITUT
7.500 samples BIODBANK

Danish centre for strategic

research in type 2 diabetes Bedre Sundhed for mor og barn

230.000 samples 17 mill. samples

mcnenee Patobank

@ 170.000 samples

Danish Cancer Society

220.000 samples

10.000 samples | Rigshospitalet

C 0 PSAC Copenhagen Hospital Biobank

The Danish Blood Copenhagen Studies on Asthma in Childhood

900.000 samples

Donor Study
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NATIONALE Danish Biobank Register

BIODBANK

I Person Report Definition > Finish General info

Diagnosis

Gender

|An:r j
Country of birth

Unselect all
Denmark ¥ Greenland ¥ Faroe Islands ] Norway £ Sweden ] Finland & lceland ) Other 2 Unknown

Country of birth (mother)

Unselect all
Denmark ¥ Greenland Y| Faroe Islands | Norway Y| Sweden Y| Finland ¥ lceland ] Other ! Unknown

Country of birth (father)

Unselect all
Denmark ) Greenland [¥] Faroe Islands ) Norway ! Sweden ! Finland ! Iceland ¥! Other ¥J Unknown

Year of birth
From www.nationalbiobank.dk
1850 .
= ; www.biobankdenmark.dk
i — DNB homepage
Age at sample taken (expressed in years)
s www.biobanks.dk — direct access
0
To
150

Version: 1.1.77


http://www.nationalbiobank.dk/
http://www.nationalbiobank.dk/
http://www.biobankdenmark.dk/
http://www.biobankdenmark.dk/
http://www.biobanks.dk/
http://www.biobanks.dk/
http://www.biobanks.dk/

CASE group
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Diagnosis of breast cancer
ICD10: DC50
ICD8: 174

Plasma samples taken before the
diagnosis of breast cancer
(>= 365 days before the diagnosis)



CONTROL group
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Persons without a history of

breast cancer

(except 1CD10: DC50%,
ICDS8: 174*

)

Serum samples from the Danish
National Biobank



Get samples out
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Obtain approval from a Health
Research Ethics Committee

Apply to Scientific Services at
Sundhedsdatastyrelsen

Applications are evaluated by the
Scientific Board

Samples are handed
out

DANMARKS
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Pyloric stenosis: An example

1. Background 2. National registries
* Disease in newborns - linkage study
* Muscle enlargement: o
* Food cannot pass.
* Most surgeries in e -
newborns -
§ a0 } *mm r-:u—m
ol ) A — com iy
05

M= rraieral. e paterw

National registries info
on:
* Family-linkage info on
all
Danes (up to 4
generations)
* All surgery-confirmed
cases
in Denmark

3. Biobank study

A. Biobank registry
|dentify blood sample on
1,001 pyloric stenosis
cases and 2,401 controls

B. Biobank
In 2 months: identify
samples and extract DNA

C. Genetic analyses
Identified 3 important
gene variants involved in
disease development

D. Published
Nature Genetics 2012

Bjarke Feenstra &t al.
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Roadmap
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> |ntroduction: Danish National Biobank
> Danish Biobank Register

> Related work
(clone:Swedish Biobank Register)

> Future plans
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Swedish Biobank Register .ﬂﬁi&?:ﬁ‘"e.;:ﬁﬁlﬂii % i Karolinska
Swedish Biobank Register ﬁ%w@ Institutet

Biobanks

4 VA

Registers

AN

C—




Swedish Biobank Register iﬁﬁ;‘;ﬁﬁ;‘ﬁi};ﬂiﬂéﬂ‘:
Swedish Biobank Register

Biobanks

/" STHLM2

prostate cancer study
(samples + diagnoses)

b =

Local UUID

sFA Ly
Sl

see s Karolinska
e Institutet

* *

g #°

R

http://biobanks.se
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Swedish Biobank Register .ﬂ'ﬂé’l.iﬁi?féiiiﬂi’l‘ii ‘eg s Karolinska
Swedish Biobank Register 3%‘7,@ Insttutet

~ 174,000 samples from 78,500 individuals

ROy

Biobanks

/" STHLM2

prostate cancer study
(samples + diagnoses)

b =

Local UUID

http://biobanks.se

Svenska

Tvillingregistret
(samples +
diagnoses)
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Swedish Biobank Register .ﬁ'ﬁ;’;‘}'ﬁfé‘f;:&'iﬁ!i’;‘ii 28 Knlinslo
Swedish Biobank Register iﬁww\e Institutet
~ 174,000 samples from 78,500 individuals
Biobanks
/ STHLMZ \ e http://biobanks.se

prostate cancer study
(samples + diagnoses)

6}% 107,000 samples; 24,500 individuals

Local UUID

Svenska

Tvillingregistret
(samples +
diagnoses)

67,000 samples; 54,000 individuals




Al
Nordic Centgr of Excellence S,

SWGdiSh BiObank RegiSter in Health-ﬁela‘tede-ﬁnlennes 3'*%%@ KamIl“Ska

Swedish Biobank Register e imow Insttutet

~ 174,000 samples from 78,500 individuals
Biobanks

/" STHLM2

prostate cancer study
(samples + diagnoses)

6}% 107,000 samples; 24,500 individuals

Local UUID

http://biobanks.se

1.2 million diagnoses
(ICD7,8,9,10 and SNOMED)

Svenska

Tvillingregistret
(samples +
diagnoses)

67,000 samples; 54,000 individuals




Prostate cancer search example

Swedish Twin Register - overview

|Complete pairs

: = Incomplete pairs
|One diagnosed |Both diagnosed

‘Female |1 |L'] ‘E}
Male (|13 l40 142

. L ‘FemaEe |[} |0 ‘[]
Dizygotic twins - same SEK‘MHIE |199 |29 ‘92

Monozygotic twins

|with diagnosis ‘Complete pairs |Inc0mp|ete pairs

y - |c:ni1,.r female twin ‘[} |D
E;Zgg;’f;cszms i |D”!3-’ male twin ‘21 g |9]‘
|b0th twins ‘g N/A

‘No diagnosis (controls)

i s ‘Complete pairs |Incompiete pairs
. F 4795 [1116

Monozygotic twm5|M ‘33?9 |1 =

Dizygotic twins - F 4141 1686

same sex M 3271 1693

Dizygotic twins - IF 2787

5731

Dpposite sex M

1748




DANMARKS
NATIONALE
BIOBANK

Roadmap

> |ntroduction: registers in Denmark

> Introduction: Danish National Biobank
> Danish Biobank Register

> Related work

> Future plans



DANMARKS
NATIONALE
BIOBANK

Future

> Adding more data (biobanks & registers) to the existing systems
(Danish and Swedish Biobank Register)

> Cloning the system in other countries
(Faroe Islands, Norway, Finland?, Estonia?, etc.)

> Expanding current Danish Biobank Register functionalities:
> Sample’s body location - a criteria for tissue samples

> -Sample analysis data from a future databank, aka local EGA
QOQSCPndeuaI level data

88 data from the completed research projects
often required by funding agencies)

OO0
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www.danishnationalbiobank.com
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Research projects

Parkinson’s
disease

Danish Biobank Register /

1. Parkinson’s disease (ICD10: G20 eller ICD8: 342)

2. Inflammatory bowel disease (Mb. Crohn eller
colitis ulcerosa) (ICD10: DK50, DK51; ICDS:
563.00-563.09, 563.19).

- Inflammatory
" bowel disease




Research projects DANMARKS

Danish Biobank Register 21\1; g I:ANLIE
1. Parkinson’s disease (ICD10: G20 eller ICD8: 342)
2. Inflammatory bowel disease (Mb. Crohn eller
colitis ulcerosa) (ICD10: DK50, DK51; ICD8:
563.00-563.09, 563.19).
1. [Biohank] - [Prevetype] - [Antal individer]
| | Biobank
Copenhagen arfisﬁ: Cansar mfﬁh ansk
‘ anspamwfam E‘;ﬁk m CooncerBiabg |[Fooadben
Biopsy [0 0 0 0 346
Buffcoat |0 0 0 * 0
Clot 0 0 B 0 0
Provetype N4 [0 22 * 0 0
Whole i
‘bbod 43 ) 0 0 0

N~ —
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Danish Biobank Register

43 Samples

H Rigshospitalet _>

Without the register: All cases of Parkinson’s disease (7300) and inflammatory bowel
disease (45.000) would have to be extracted from health registers and the list of
potential donors cross referenced with all relevant biobanks one by one.
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Rare neurological
5\ US disease
0.

. Danish Biobank Register
p 22 M samples from 5.4 M individuals

11 Spinal fluid/

samples
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NATIONALE Danish Biobank Register
BIDBANK

I Person JGIERLLED Sample > Report Definition ) Finish General info

Gender @

Country of birth

Unselect all
¥ Denmark ¥ Greenland ¥ Faroe Islands # Norway ¥ Sweden ¥ Finland @ iceland ¥ Other # Unknown

Country of birth (mother)

Unselect all
¥ Denmark ¥ Greenland ¥ Faroe Islands # Norway ¥ Sweden ¥ Finland # iceland ¥ Other # Unknown

Country of birth (father)

Unselect all
¥ Denmark ¥ Greenland ¥ Faroe Islands # Norway ¥ Sweden ¥ Finland # iceland ¥ Other # Unknown

Year of birth

From

11850 |

To

2016 |

Age at sample taken (expressed in years)

From

o |

To

150 |

Version 7.7.17
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NATIONALE Danish Biobank Register
BIDBANK
Diagnosis . Report Definition . General info
Search for diagnosis codes @
Choose code type
l1cD10 v

Search codes (e.g. DJ46, 493, asthma, KMAA-KMAD)
dc50 |

Select codes

ICD10/DC50 (Brystkraett) | Select all |
ICD10/DCS00 (Kraeft i brystvorte el areola mammae) -
ICD10/DCH00A (Kraeft | areclae mammae)

ICC10/DC500B (Kreeft i brystvorte)

ICD10/DCH00C (Paget's sygdom | mamma)

ICD10/DC500D (Paget's disease of the nipple)

ICD10/DC501 (Brystkraeft | den centrale del af mamma)
ICD10/DC502 (Brystkraefl | den evre mediale kvadrant af mamma)
ICD10/DC503 (Brystkraeft | den nedre mediale kvadrant af mamma)

| Deselect all |

D e Vo W N Vil % e S et N S S R S S " Y

Add as primary search criteria I | Add as secondary search criteria | | Add as omitted search criteria

Primary search criteria (any of) Secondary search criteria (any of) Omitted search criteria (any of)
CD10/DCS0
ICD10/DC500
CD10/DCE00A
CD1WDCH00B AND BUT
CD10/DCS00C NOT
ICD10/DCE00D
CD10/DC501
CD10/DCB02

3

| Delete all ‘ ‘ Delete selectad ‘ | Delete all ‘ ‘ Delete selected ‘ | Delete all ‘ ‘ Delete selected

Diagnosis period (applies only to the primary search criteria)
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NATIONALE Danish Biobank Register
BIDBANK

Report Definition Finish General info

Select Biobank @

Unselect all

Copenhagen Hospital Biobank g PKU
Danish Cancer Society Biobank L Greeniand samples
i i SS| diagnostic samples
Genetic Biobank of the Faroes - I
The Danish Blood Donor Study >
COPSAC -
DD2 -
Dansk CancerBiobank -
Sample types
Blood
Unselect all

¥ Buffycoat ¥ Serum ¥ Plasma ¥ Filter paper ! Whole blood ¥ Clot ¥ PEMC
Tissue

Unselect all
¥l Dry frozen ¥ FFPE ¥ OCT embedded ¥ RNAlater treated

Other types

Unselect all
¥ DNA ¥ Spinal fiuid ¥ Amniotic fluid ¥ Urine @ Feces ¥ Nasapharyngeal swab ! Bone marrow ) Fine needle aspiration ¥ Cervical cytology @ Other
eytologies ¥ Breast milk # RNA

Advanced sample types

® samples (excluding umbillical cord samples) © AN samples (including umbilical cord samples) @ Only umbillical cord blood samples
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NATIONALE Danish Biobank Register

BIDBANK
Report Definition Finish General info

Report definition ©

Primary variable

| Biobank v
Secondary variable

| Sample type v |
Counting unit

| Mumber of samples ¥ [

(Optional) Classify samples into 3 categories:
Sample taken date

- days before the "incident diagnosis” date and earlier

- atthe "incident diagnosis” date
= days after the "incident diagnosis” date and later

Foar more details, use help.

| Add report |
X-value Y-value Counting unit Before interval in days After interval in days
Biobank Sample type Number of individuals Delete
Biohank Sample type Number of samples 365 7 Delete

Version: 1.1.77




2. |[Biobank] - [Sample type] - [Number of samples]

With before/at/after - ("at diagnosis” range: -365 days, +7 days)

| | | | Biobank
| | | Copenhagen Hospital Biobank Danish Cancer Society \Danish National Biobank
Before 0 0 1416
Bufficoat  At(-365.+7) 0 0 17
After 0 0 157
Before 0 2200 0
DNA At(-365+7) 0 116 0
After 0 100 0
Before 0 0 1656
Filter paper At(-365+7) 0 0 18
R After 0 0 66
Before 0 2200 1789
Plasma | At(-365+7) 0 116 137
After 0 100 274
Before 0 2200 4184
Serum At(-365+7) 0 116 977
After 0 100 10190
Before 149 0 275
Whole blood At(-365+T) 328 0 93
After 5684 0 1848




