
Estonia Familial Hypercholesterolemia 
Screening and Beyond

Tõnu Esko
Vice Director, Institute of Genomics, University of Tartu
Research Scientist, Broad Institute of MIT and Harvard



A unique place to fulfill the 
promises of Big Data:

World leader in public  IT-
services and ambitious start-
up community



• 9 digits personal identification code
• Mandatory ID document for all Estonian residents
• Enables secure digital authentication and signing
• Active cards: 1 209 594 (95% of citizens) [13 Sept 2013]

PHARMACIES 
AND FAMILY 
DOCTORS 
2009 

X-Road, ID-card, State IS Service Register 
 H

E
A

LT
H

 C
A

R
E

 B
O

A
R

D
 

- H
ea

lth
 c

ar
e 

pr
ov

id
er

s 
- H

ea
lth

 p
ro

fe
ss

io
na

ls
 

- D
is

pe
ns

in
g 

ch
em

is
ts

 
 S

TA
TE

 A
G

E
N

C
Y 

O
F 

M
E

D
IC

IN
E

S
 

- C
od

in
g 

C
en

tre
 

- H
an

dl
er

s 
of

 m
ed

ic
in

es
 

P
O

P
U

LA
TI

O
N

 R
E

G
IS

TE
R

 

P
H

A
R

M
A

C
Ie

S
 

20
10

 ja
nu

ar
y 

B
U

S
IN

E
S

S
 R

E
G

IS
TE

R
 

H
O

S
P

IT
A

LS
 

20
09

 

FA
M

IL
Y 

D
O

C
TO

R
S

 
20

09
 

S
C

H
O

O
L 

N
U

R
S

E
S

 
20

10
 s

ep
te

m
be

r 

E
M

E
R

G
E

N
C

Y 
M

E
D

IC
A

L 
S

E
R

V
IC

E
 

20
11

 

NATION- WIDE 
HEALTH  
INFORMATION  
EXCHANGE PLATFORM 
2008 december 

PRESCRIPTION  
CENTRE 
2010 january 

PATIENT 
PORTAL 
2009 

X-ROAD 
GATEWAY 
SERVICE 
2009 

• Public e-services • Electonic Health Information System

Estonian e-Services



Estonian Biobank

• Estonian Genome Center, University of Tartu

• A prospective, longitudinal, population-based database 
with health records and biological materials

• 150,000 participants - 15% of the adult population

• Individuals are recruited by medical personnel

• Broad informed consent

• Legislation: Estonian Human Genes Research Act
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COMPETENCIES

Sample collection (DNA, plasma, WBC)
200,000+ by 2020

Health data – linking with 
national health registers

Disease trajectories
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Omics data
150 000 participants’ samples genotyped 
3 000 whole genomes, 2500 exomes
Molecular plasma profiles (sub-cohorts)

Latest genome analysis technology

HiSeq2500iScan MiSeq

Resources and setup



Public opinion and awareness 



Do we have enough information?



Nelis & Esko et al, 2009
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Estonian population WGS panel

Mitt et al, 2017



Genotype-first approach to Healthcare
Familiar Hypercholesterolemia & Hereditary Breast Cancer

Alver et al Genetics in Medicine 2018



FH and hypercholesterolemia diagnoses 
pre- and post-study

Treatment recommendations 
pre- and post-study

Alver et al Genetics in Medicine 2018

Genotype-first approach to Healthcare
Familiar Hypercholesterolemia



Immediate response
BRCA

• 19/20 appreciate return of results
• (1/20 difficult to say)

• Responders tend to feel relaxed, 
calm and content rather than tense 
or upset.

• Some report feeling worry

• Information received is rated 
informative and valuable.

• 20/20 thought they received enough 
information

FH

• 22/22 appreciate return of results

• Responders tend to feel clarity 
and relief, and do not feel 
indifference or confusion.

• Information received is rated 
informative and valuable.

• 22/22 thought they received 
enough information

Dr Liis Leitsalu



Beyond mendelian genomics at 
national scale?







Participants opinion towards genetic feedback

Leitsalu et al unpublished



Impressions of explanations and counseling

• Approximately 24-40 
sessions per week by
4 genetic counsellors

• Ave. length of GC 
session 35 min 

• Semi-structured



State provided mammography 
screening programs



Vision for future





Is Estonia (Europe) ready for 
personalized medicine?

• E-health, EMR and other e-infrastructures are in place

• Genome analysis technology is available

• Scientific and medical expertise is here

• Genomic variations with effects on human health and 
behavior have been identified

• People are interested in personalized, genome based 
health related information 



Thank you!
www.biobank.ee


