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Finland’s Genome Strategy  - Announced 
Today June 11, 2015

› Action 3: Developing national genome database
� Pilot: SISu Project

› Action 4: Enabling translation of research results into clinical 
practice

› Actions 5-7: Education of genomics to health care professionals, 

www.fimm.fi

› Actions 5-7: Education of genomics to health care professionals, 
MDs, general public

� Pilot: First personalized medicine course for MD students at University of 
Helsinki

› Action 11: Enabling use of genomics in preventive health care, 
decision support and health economics

� Pilot: GeneRISK and KardioKompassi projects
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Aarno Palotie

Sequencing Initiative Suomi



Finnish genomic variation differs 
from the neighbors
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SISu provides a reference 
database of genomic variation
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Apply to an individual patient

database of genomic variation



www.sisuproject.fi



LPA loss-of-function variant protecting 
from CHD
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The MD students…

› …tested their coronary heart disease risk using traditional risk 
factors and a panel of 50 risk variants

› …tested a panel of 75 pharmacogenetic markers

› …learned about P4 medicine (predictive, preventive, personalized, 
participatory)

www.fimm.fi

participatory)

› …learned to interpret risk and how to motivate high risk individuals 
for life style changes

› …learned how genes modify drug metabolism

› …learned how personalized cancer genetics are currently used for 
diagnosis and treatment and Helsinki University Hospital (HUCH)
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The students’ feedback: 
Genomics need to be integrated in all standard teaching   
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Causes of death in Finland

Cardiovascular 
diseases

Suomen virallinen tilasto: Kuolemansyyt 2010

Tumours

Dementia, 
Alzheimer’s disease
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CHD prevention based on traditional risk
factors

2008 guidelines: statin 
treatment for those >20% risk

Problem: 83% of cases have 
risk < 20%

Risk distribution
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74% of those with risk >20% 
do not get the disease (in 10 
years)
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40% of cases have risk 
< 7.5%

83% of those with risk 

Risk distribution
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83% of those with risk 
>7.5% do not get the 
disease (in 10 years)
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Genome-wide studies have provided 
unprecedented information about genetic 
background of complex diseases and traits
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Rare high-impact vs. common low-impact variants

Growing evidence 
for full range of 

variants 
contributing to the 
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Single rare variant
dominating the risk
(>5×risk, >0.5sd)

Multiple genetic and other risk
factors contributing (<2 ×risk, 
<0.2sd)

contributing to the 
risks of common 

diseases



The evidence: 

• Familial hypercholesterolemia (FH) although frequent is underdiagnosed

Some of the most centralized health care

systems worldwide    NL, NO ,IS, UK

Finland:

10,000 – 20,000 undiagnosed

FH cases

Nordenstgaard et al Eur Heart J 2013



CHD risk variants
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CARDIoGRAMplusC4D Consortium, Nat Genet 2013



How to use the genome in prevention?

1. Database: Large-scale prospective data with genomic screen 
and follow-up recordings of health

2. Algorithms: to estimate the personalized risks

3. Apps: to communicate the risk to individuals

www.fimm.fi

› Possibility to lower the risks through intervention 
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40 year health event follow-up through health registries
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Risk factor distributions overlapping
Incident CHD cases

Framingham risk score at baseline: 
age, sex, total cholesterol, HDL, BMI, systolic blood pressure, blood pressure treatment, 
current smoking status, diabetes mellitus, family history of CHD



Predicting heart disease risk with 

genetic risk scores

Incident cases
Non-cases

Refining the risk 
estimates using
genetic data Ripatti Lancet 2010

Tikkanen ATVB 2013



Examples

› Using GRS on top of 
traditional risk factors

58-year-old female
AGE

58 Baseline examination

Total cholesterol 5.0

HDL cholesterol 1.4

Systolic blood pressure 169, treated

Non-smoker

No diabetes

No family history of CVD

�CHD risk 13.7%
High genetic risk score

�CHD risk 21%
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�CHD risk 21%

70 S422 Fracture of upper end of humerus

73 N179 Acute kidney failure, unspecified

I2141 Non-ST elevation (NSTEMI) myocardial 

infarction

I509 Heart failure, unspecified



KardioKompassi: communicating risk to citizens

www.fimm.fi 30



- Consent
- Assessment of 

cardiovascular 
disease risk

- Ordering DNA-test

Participant X

Pilot: 
Communicating
the risk

Traditional 
risk factors

200 healthy volunteers 
FIMM, SITRA, 
Finnish Red Cross 

www.fimm.fi

Blood samplingKardiokompassi
web-service

DNA-test

Elisabeth Widén



OPINIONS ABOUT THE KARDIOKOMPASSI 
APPLICATION

Disagree 
(%)

No opinion 
(%)

Agree 
(%)

I learned useful information regarding my health males 16 4 80

females 12.7 12.7 74.5

My personal disease risk information was reassuring males 12 28 60

females 26.5 25.5 48.1

My personal disease risk information motivated me to take 
better care of my health males 12 24 64

females 11.8 25.5 62.6

www.fimm.fi

females 11.8 25.5 62.6

The information I received was worrying males 64 32 4

females 65.7 16.7 17.7

The information I received was interesting males 0 4 96

females 3.9 5.9 90.2

My personal genetic risk information was confusing males 52 32 16

females 60.8 24.5 14.7

I was indifferent to the information provided on my personal 
genetic risk males 84 12 4

females 83.3 9.8 6.9

The information on my genetic risk, in particular, motivated 
me to take better care of my health males 12 24 64

females 16.7 18.6 64.7





Evidence for strong statin response in 

high genetic risk group
High genetic risk

Risk 

reduction

Mega et al, Lancet 2015

reduction
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