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Deliverable 2.4.

Executive summary
Dried blood spot (DBS) kits have been developed specifically for Lifebrain to enrich the advanced
previously collected data sets, mostly based on imaging and cognitive tests, with blood biomarkers
of potential importance for brain health. After extensive screening of the scientific literature, the
biomarkers presented in Table 2 have been selected, tested and validated for DBS collection,
storage and transport as well as analysis. The work has been performed by the analytical
laboratory Vitas AS possessing about 15 years of experience with the DBS platform.
As of December 4th, we have received 1096 DBS samples from the Max Planck Institute for Human
Development (MPIB), the University of Barcelona (UB), the University of Oslo (UiO), and the Capital
Region of Denmark (RegionH). We are expecting approximately 650 more DBS samples in total
from MPIB and UB (in cooperation with Charité-University of Medicine and Institut Guttmann)
within April 2020.
We are well on the way with the analytical work for received samples, but due to somewhat
delayed delivery of DBS samples, we cannot report complete sets of results on blood biomarkers
by the end of 2019 as planned. Results for the received samples are estimated to be ready in
February 2020.
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1. Introduction
1.1. Deliverable description

Task 2.4. Enrichment of existing cohorts by home collection of dried blood spots (DBS).
Lead: Vitas; Participants: UiO, UmU, UOXF, MPIB, UB, REGIONH, MRC, VUMC (M6-M36)
Kits for home collection of DBS are developed in WP3 (T3.5). These will be sent to
participants in all samples, which will send them back to Vitas for analyses, with the aim of
getting 2000 samples. These will be typed for 25OH-vitamin D, total cholesterol, omega-3
fatty acids and HbA1c. The selection of biomarkers will be updated at project start to reflect
the most updated knowledge in the field.

1.2.

Objectives of the deliverable

Kits for home collection of DBS will be sent to participants in all relevant cohorts, who will send
samples to Vitas for analyses, with the aim of getting 2000 samples. Submitted samples will be
analysed for an extensive panel of brain related biomarkers.
1.3.

Data collection process

2500 DBS kits have been sent to the partners, and 1096 samples from separate individuals have
been submitted to Vitas for analysis.

Table 1: Overview of samples

Partner/collaborator

Total no of samples

UB
Institut Guttman
MPIB
RegionH
UiO
Total sum

143
350
727
47
480
1747

No of samples Last date of delivery
received
142
0
Dec 2019
427
April 2020
47
480
1096

We had several challenges during the DBS sample collection process: some of the sites had already
finished data collection and were unable to launch new data collection within the period of the
Lifebrain project; other partners have been delayed in their enrichment procedures.
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In Barcelona (November 2017) new cohorts were included in the DBS collections (350 samples are
expected by February 2020) through cooperation with the Barcelona Brain Health Initiative (BBHI;
Institut Guttman) to increase the total number of collected DBS samples.
In Berlin, the DBS collection was carried out by the medical group of the Berlin Aging Study II (BASE
II), at Charité-University of Medicine, which was responsible for the current follow-up
examinations of the cohort participants. This was the only possible way to include DBS collection
in the medical assessment protocol of BASE II. The costs of this DBS collection at BASE II were thus
not directly covered by MPIB, but through the budget of Vitas, where the samples have been sent
directly for analysis from Charité.
The partners have received an instruction kit and a video-link to follow a standardised collection
procedure. The information was made available online: https://www.vitas.no/lifebrain.
The Lifebrain partners providing DBS samples received a form to fill in concerning the sampling of
DBS as showed in the annex.

2. Biomarker assays
2.1.

Biomarkers tested and validated

As reported in D3.5 Vitas has developed an extensive set of biomarkers to be monitored on several
different analytical platforms.
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Table 2: Biomarkers to be analysed in the Lifebrain DBS enrichment measurements

Assay A
25OHvitD3
Testosterone
Cortisol
Cortisone
Dehydro-Epiandrosterone
Assay B
Fatty acids & cholesterol
Assay C
HbA1c

2.2.

Assay D1
--

Assay D2
Proline
Asparagine
Aspartic acid
Glutamic acid
Phenylalanine
Glutamine
Tyrosine
Tryptophan
Alanine
Glycine
a-aminobutyric acid
Valine
Leucine
Isoleucine
Threonine
Serine
MMA(B12)
Homocysteine

Assay E
IFN-g
IL-1b
IL-1ra
IL-6
IL-8
IL-10
IL-17
MCP-1
TNF-a
Assay F
hsCRP
Assay G
mBDNF
Assay J
IGF-1

Assay K
DAG 36:3/36:2 (sleep)
Sphingolipids
(Ceramides)
Phospholipids
Cholesterol esters
Triglycerides
Assay L
Mercury (Hg)
Lead (Pb)
Cadmium (Cd)
Arsenic (As)
Chromium (Cr)
Nickel (Ni) (!)
Magnesium (Mg)
Selenium (Se)
Lithium (Li)

Analysis progress

Except for the last shipments from Charité and Institut Guttman, that will arrive April 2020 and
ultimo December 2019, all analyses are progressing well. All submitted samples, including the ones
received in 2020 are estimated to be completed in June 2020. This will represent a delay of 6
months as compared to the original schedule, caused by the fact that the delivery of most samples
to Vitas has been considerably delayed.

2.3.

Preliminary results

A scientific paper on “Comparison of blood biomarkers among subjects as related to brain
maintenance and compensation in ageing” is planned based on the available DBS data, related
also to the implementation of Task 4.3 (Analysis of individual pathways/mediator variables in
relation to risk for poor cognitive function and decline versus resilience) and Task 4.4 (Lifespanapplicable versus age-specific risk and protective factors).
A second paper: Associations between heavy metal exposure and brain MRI, and cognition
across different ages is in preparation once the analyses are finished. A third manuscript is also
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planned: Longitudinal and cross-sectional associations between body mass index (BMI), diet and
brain structures. This paper will probably also include some biomarker data.
Some preliminary results were presented during the plenary meeting in Berlin 4-6 November.
The UiO group presented partial and preliminary data on hsCRP and DAG sleep markers from the
Lipidomic analyses. The Barcelona group presented also preliminary and partial data on hsCRP.
Results will be uploaded to each respective partner in and password protected and encrypted
file upon completion. No results are attached to this report due to GDPR limitations and the fact
that the format is not suited for print.

3. Conclusions
Although slightly delayed, analyses progress is good and results are expected to be delivered in
due time for partners to integrate the results with MRI data and utilize the finding for
publications.

Annex
1. DBS questionnaire text, which the participants filled in along taking the tests
https://uio-my.sharepoint.com/:w:/g/personal/stinedal_uio_no/Eb2ISssBqu1JoOD1Nk4x_gBePX95vfX424TppRyIneYHg?e=IbR5xI
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Lifebrain Dried Blood Spot Questionnaire
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Test code: _______________________________

Instruction Please fill in the questionnaire when you take the blood samples. For each question provide the
requested information or set a cross in the relevant box. At the end of the questionnaire there is space for
comments and clarifications
Time of sampling
1
2
3
4
5
6
7

Date
Time of day for blood sampling?
Time you last had something to eat?
Time you last had something to drink containing energy (calories;
soda, juice, energy drink, etc.)?
What time did you wake up today?
How many hours did you sleep last night?
How many hours do you normally sleep?

dd/mm/yy
hh:mm
hh:mm
hh:mm
hh:mm
hours
hours

Smoking
8
9
10
11

Did you smoke (e.g. cigarettes, cigars, pipe), use snuff or chew
tobacco the last 24 hours?
Time you last smoked/ snuffed?
How many smokes/snuffs did you have the last 24 h?
How many smokes/snuffs do you usually have within 24 h?

Smoke
Snuff

Yes
Yes

Smokes
Smokes

No
No
hh:mm
Snuff
Snuff

Alcohol
12
13
14

Did you drink alcohol within the last 24 h?
Yes
No
Time of your last drink?
hh:mm
How many units of the following types of beverages did you consume in the last 24 h? In case of
other type of beverages please specify after ?
Beer (~335 mL)
Alcopop (~275 mL)
Wine (~150 mL)
Drink/spirits (~30 mL)

15

?

?

How many units of the following types of beverages do you consume during a typical week? In case of
other type of beverages please specify after ?
Beer (~335 mL)
Alcopop (~275 mL)
Wine (~150 mL)
Drink/spirits (~30 mL)
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Lifebrain Dried Blood Spot Questionnaire

11

Diet
16
17
18
19

20

How many fruits and vegetables do you have daily (1 unit is 100 g)?
How many times per week do you eat red meat (cattle, pigs, sheep, etc.)?
How many times per week do you eat fatty fish (salmon, trout, herring,
mackerel, sardines, etc) or lean fish (cod, pollock, haddock, etc)?

units
times
times
times

Fatty
Lean

What type of fats do you use for cooking?
Soy oil
Olive oil
Rape seed oil

Plant based margarines

Butter

Other (please specify):
What type of fat do you typically use on bread?

Plant based margarines

Butter

Diet
21
22

Do you take food supplements?

Yes

No

Yes

No

Total daily
dose (mg)

Used since
(dd/mm/yy)

What type of supplements?
1

6

2

7

3

8

4

9

5

10

Medication
23
24

Do you use any medication?
Name of the medication

Date when last
taken

1
2
3
4
5
6
7
8
9
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Lifebrain Dried Blood Spot Questionnaire
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Illness
25
26

Have you been ill, or have you had fever the last week?
When were you ill? List dates (dd/mm)
From

Yes
To

No

27

Describe type of illness (cold, flu, etc.)
Do you have chronic disease(s)?
Describe the type of disease(s)?
1

Yes

No

28
29

2
3
4

Perceived stress
30

How do you rate your level of stress in the last week? Mark the relevant box
Not stressed

31

1

2

3

4

5

6

7

8

9

10

Extreme stressed

How do you rate your level of stress the last 3 months? Mark the relevant box
Not stressed

1

2

3

4

5

6

7

8

9

10

Extreme stressed

Physical activity
32

How often do you engage in the following activities at work, study, or at home? Mark the relevant boxes
Not at all

1
2
3
4
33

Rarely

Sometimes

Very often

Sitting
Standing/walking
Lifting/walking
Vigorous physical activity

How many hours per week do you spend on the following activities in your free time? Mark the relevant
boxes
None

1
2
3
4
5
34

Often

<1h

1-3 h

>3 h

Exercise like swimming, jogging, skiing, football, tennis, aerobics,
fitness, spinning, yoga, etc
Cycling (also to work)
Walking (including for pleasure, to work, shopping, etc)
Housework/ childcare
Gardening/ “Do-it-yourself”

What is the level of intensity of these free time activities on average? Mark the relevant boxes
Very Light

1
2
3
4
5

Light

Physical exercise
Cycling
Walking
Housework/ childcare
Gardening/ “Do-it-yourself”
Females: Menstrual cycle
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Moderate

Hard

Very hard

35
36
37
38

Lifebrain Dried Blood Spot Questionnaire
Is the length of your menstrual cycles usually similar every cycle?
Date of the first day of your last menstrual cycle
How many days does your menstrual cycle usually last?
Do you take birth control pills?

Comments and clarifications
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Yes
Yes

13
No
dd/mm
Days
No

