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Estonian Health Registries on  
Qure Data Management Platform 

● Estonian Genome Project (biobank) 

● Cancer registry  

● Tuberculosis registry  

● Medical birth registry  

● Abortion registry  

● Causes of death registry  

● Drug treatment database  

● HIV registry 
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National census 2011  
67% online 



Estronian ID-code, e-ID, mobile ID  



>500M queries in 2015 Estonian IT Architecture 



PHARMACIES AND 
FAMILY DOCTORS 

X-Road, ID-card, State IS Service Register 
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ANONYMIZED  
HEALTH DATA  

FOR STATISTICS 
2013 NATION- WIDE 

HEALTH  
INFORMATION  
SYSTEM 
2008 december 

PRESCRIPTION  
CENTRE 
2010 january 

DOCTOR PORTAL 
2013 

X-ROAD GATEWAY 
SERVICE 
2009 

Estonian eHealth architecture 

PATIENT PORTAL 
2009 
2013 v2 

SOCIAL 
INSURANCE 
BOARD 
PORTAL 
2012 

HEALTH INSURANCE 
FUND REGISTER 

X-ROAD GATEWAY 
FOR EMERGENCY 
SERVICES 2014 

STATISTICS 
PORTAL 2013 

EMERGENCY 
SERVICE MOBILE 
WORKSTATIONS 



Tarkvara TAK (STACC) 

HL7v3 XML example 1 
... 

... 

DGN=Tegemist on 

diagnoosiga 

Diagnoosi kood 

(RHK-10 klassifikaator) 

Diagnoosi statistiline liik 

Tegemist on 

põhidiagnoosiga 

Arsti sõnaline diagnoos (ei pruugi kattuda RHK-10 

koodi ametliku nimetusega) 



Tarkvara TAK (STACC) 

XML -> DB 



Tarkvara TAK (STACC) 

Anonymisation from free text 

Sisendtekst 

Patsient John Doe Vanus 44 a. IK – 77771478888 võeti statsionaarsele ravile. 

Asjaolude täpsustamiseks helistada dr. Hämarikule tel: 7177765, kell 10.00-13.00. 

 

95% 

isikuinfost 

eemaldatud 
Anonümiseeritud tekst 

Patsient XXX Vanus 44 a. IK – XXX võeti statsionaarsele ravile. Asjaolude 

täpsustamiseks helistada dr. XXX tel: XXX, kell 10.00-13.00. 

Anonümiseerija 



Tarkvara TAK (STACC) 

What is meant by each abbreviation 

or acronym/abbreviation 

Kontekst Täisvorm 

                  … p silm ei näe ...  parem 

    … kolmas p palavik ...  päev 

   … vähene p pleurareaktsiooni riba 
... 

parietaalne 

                 ... p 6mm ümargune ... pupill 

   

 Täisvorm         Skoor 

  parietaalne        92% 

  parem                 4% 

  päev                   3%  

  pupill                0,3% 

  ... 

... important to understand free text 



Free Text   ->     Information extraction 

•Siinusrütm 59 lööki min      59 

•Kiirenenud, Ekg-l siinus rütm , 160/min    160 

•vatsakeste tahhüarütmia fr - ga 150 lööki min   150 

•EKG --> siinusrütm, fr.110xmin     110 

•Ps 66/min         66 

•Fr = 77 ' min        77 

•Maksimaalne fr=196 , minimaalne fr=55    55 : 196 

•V/v-l RR 133/105/90 , arütmia     90 

 

 

 





  



  



Tarkvara TAK (STACC) 

 



Tarkvara TAK (STACC) 

 

Data: 23 million analyses entries 







Tarkvara TAK (STACC) 

General overview of diagnoses: Estonia 2012-2013 



Tarkvara TAK (STACC) 

 



Tarkvara TAK (STACC) 

Cost on national health insurance 

 



Tarkvara TAK (STACC) 

 



Tarkvara TAK (STACC) 

 



Method Sample size 

Whole genome sequencing 2,400 

Whole exome sequencing 2,500 

Genome-wide genotyping arrays 20,000 

Genome-wide methylation arrays 500 

Genome-wide expression arrays 1,100 

mRNA sequencing (on-going) 800 

Total RNA sequencing 50 

Metabolomics (NMR) 11 000 

Metabolomics (MS/MS) 1,100 

Telomere length 5,200 

Clinical biochemistry 2,700 
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Genetic risk scores 

 

𝒔𝒄𝒐𝒓𝒆 = 𝜷𝟏 ∗ 𝒔𝒏𝒑𝟏 + 𝜷𝟐 ∗ 𝒔𝒏𝒑𝟐 +⋯𝜷𝒏 ∗ 𝒔𝒏𝒑𝒏 

where 𝛽1, … 𝛽𝑛 are known effects from metaanalysis and 𝑠𝑛𝑝𝑖 is coded 
as number of risk alleles. 



Distribution of T2D polygenic risk score 



T2D – new incidents based of GRS group and actual BMI 



Populations differ based on the same GRS 
SNPs 







Self-monitoring 

 



Clinical work, 
decisions, 
treatment 

Decision Support 
(rules + data analysis) 

BIG DATA  
(PERSONALISED) 

Anonymisation 

Big data for Research  



Patient 

Appli- 

cation 

Patient 

Portal 

Hospital 

IS 

X
-R

o
a
d
 

Report 

tracking service 

Clinician’s decision, 

treatment of the 

patient 

What tools & data in each process 

Genomic data 

Registries 
Health 

declarations 

Lab 

results 

DNA 
Cancer 

tissue 

DNA 

Other 

-omics 

(e.g virus 

RNA) Prescriptions ENHIS 

epicrises 

DS 

reports 

DS Engine 

(executes rules) 
DS 

report 
Rules 

(R&D of) tools for data extracting, harmonizing, linking, 

consolidating, mining, designing new rules etc. 

Consents 



Conclusions 

• Electronic health data analysis is needed for research to 
reach 4P personalised medicine 

 

• A broad range of data can be obtained nowadays – secure 
linking to a person and safeguarding of data is needed 

 

• Genetics – we need good databases of annotated genetic 
variants and actionable validated predictive models 

 

• Estonia is an excellent testbed for a Living Lab 
 but lacks a bit of resources  
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Thank you for your time! 
Thank you! 
Jaak Vilo 

vilo@ut.ee 
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