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Will genomics help to 
support the long-expected 
shift towards prevention?







Whole-genome sequencing + genotyping + 
genotype imputation (+ validation)

1. 3000 whole genomes and 2500 whole exomes sequenced

2. Genotyping of 700K markers (Global Screening Array, Illumina)

3. Imputation and long-range haplotyping

4. Rare mutations and polygenic risk scores for common diseases



Familial hypercholesterolemia
Frequency >1:200 

LDLR, APOB, PCSK9

Familial breast cancer 
Frequency >1:200

BRCA1, BRCA2



Diagnosed?
4776 genomes      41 mut (LDLR, APOB, PCSK9)       3 diagnosed

Dr Maris Alver, Dr Tõnu Esko
Genetics in Medicine 2018



Treatment?

33% pre-study 66-86% post-study

Dr Maris Alver, Dr Tõnu Esko
Genetics in Medicine 2018



Familial breast cancer (1:200): Recall by genotype

Dr Liis Leitsalu, Dr Neeme Tõnisson, Marili Palover

22 BRCA1/2 mutation carriers  

17 with family history of breast cancer  

1 referred to medical geneticist

(2 diagnosed with BrCa and 2 diagnosed with PrCa)



Conclusions of FH & BRCA studies

Unawareness of the familial background of the diseases
Low pre-established treatment adherence
Cardiologists & oncologists acknowledge the value of genetics-first approaches
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Common complex diseases & Polygenic 
risk scores
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Polygenic risk scores for common diseases

• Effect of each single variant is small
• Variants and effect sizes can be summed into risk scores
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Individuals with
high risk

Prof Krista Fischer, Kristi Läll

Distribution of polygenic risk score for Cardiovascular disease



Incident Myocardial Infarction: 
analysis of 246 incident cases among men

HR=2.2,  p=7.6*10-5 (compared to lower GRS)
40 cases (n=204)

No significant GRS effect seen among
non-smoking men

Dr Kristi Läll, Prof Krista Fischer



PRS for breast cancer

Dr Kristi Läll, Prof Krista Fischer
BMC Cancer 2019



Top 5% highest genetic risk score = 20% 
of cardiovascular deaths
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Targeted disease prevention



Pharmacogenetics
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>98% of individuals carry mutations 
that affect drug response
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Pharmacogenetics report



Translation into digital prescription 
recommendations in the clinic

Marko Arrak, Dr Sulev 
Reisberg



Coming soon: Estonian biobank portal
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