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Cornerstones of national Health-IT

1. ID code !"#$electronic identity
2. X-Road infrastructure %&$'(")$("*&+,!%(&"$-.-%/,-
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3. Health data for research !"#$"/;$<=$-/+:(6/-
! >!%(&"3;(#/$ billing information ?!''$4+&6/#8+/-2$6&-%-@

! Biobank A1/"/+!'$&4/"$("*&+,/#$6&"-/"%$*&+,
! Electronic health records A,/#(6!'$"&%/-2$/%6B
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! E-Prescription HIIJ$&*$4+/-6+(4%(&"-$digital only
! >!%(&"3;(#/$ health registries 
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Real-life health data – secondary use

EHR Billing e-Prescription
Deaths

Cancers

Drug 
abuse

CAD

…PACS

HL7v3 xml



Nr of documents in E-Health DB 1.53 M individuals 
(06.03.2017)

Document type Nr. of documents in E-health
Outpatient notes 15,323,163
Inpatient discharge summaries 1,643,296
Development assessment notices 34,308
Immunization side effects 6
Immunization notes 490,624
Growth notes 130,448
Ambulance Cards 340,274
Home nurse reports 5,634
Examination reports 122,945
Advisory notices 105,224
Pointers to “pictures” in PACS 2,866,152
Referrals 991,790
Referral responses 6,902,871



In- and out-patient case summaries

Prescription

Lab measurements

Health insurance bills

Electronic Health Records (EHR)



Automated information extraction
How PSA measurements have actually been written
in medical records:

PSA 03042012 - 0,83ng/ml perearsti poolt .

PSA 2010. 3ng/ml, PSA 2012. 1,53ng/ml . - Bx va

PSA 20105,99 ja 26.01.2012 uuesti .
PSA 2011 oli 0 , 4 nG7ml .

PSA 201222,25ng/ml

PSA 2 aastajooksuldünaamikata , eriuuring



Health data analysis for >1M 
individuals

! Text Mining !"#$%&'(&)*+,-

! Machine learning . /012'3$'&4)3%&$15$6)#17(&$'3)71(&'&46)
#17(&$'3)#'7 '8(0'$'1#6)

! Information extraction 90%7):&#$0:3$:012)2($(

! ;'#1(#1)co-morbidities (&2)trajectories

! Quality indicators

! Observational data vs registries (e.g. infarctions)

! <=<). "=<>?,8($9%07@)EGCUT data and OMOP

! Linking Genomics data to EHR (&2)$A1)&11212)'&9%07($'%&)
(03A'$13$:01#
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DDD/1000 inhabitants per day (stats from 2016)
all of the affected drugs summarised 

Gene Estonia Finland Sweden Denmark Norway

Nr of  Estonian 
biobank 

paticipants with a 
prescription

CYP2C19 17.62 43.08 66.83 61.5 38.75 12254
CYP2C9 7.08 16.26 10.7 7.9 7.23 2599
CYP2D6 9.16 15.92 14.29 9.3 15.37 6907
CYP3A5 0.14 0.24 0.5 0 0.47 26
CYP4F2 7.03 16.04 10.23 7.9 7.02 2588
DPYD 0 0 0 0 0 155
IFNL3  0.23 0.04 0.05 0 0 215
SLCO1B1 6.13 40.21 39.19 62.9 39.07 3900
TPMT 0.32 1.41 1.12 0.8 0.87 251
UGT1A1 0 0.03 0.04 0 0.09 215
VKORC1 7.03 16.04 10.23 7.9 7.02 2588
TOTAL 54.74 149.27 153.184 158.2 115.886 37222



Distribution of T2D polygenic risk score
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Genetic risk estimation for all gene donors
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Familial hypercholesterolemia (FH): 
Recall by genotype and cascade screening 

Maris Alver, Dr Tõnu Esko
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Disease diagnoses in FH-associated variant carriers

Maris Alver, Dr Tõnu Esko



Statin treatment in FH-associated variant carriers

Maris Alver, Dr Tõnu Esko



Clinical work, 
decisions, 
treatment

Decision Support
(rules + data analysis)

BIG DATA 
(PERSONALISED)



Clinical work, 
decisions, 
treatment

Decision Support
(rules + data analysis)

BIG DATA 
(PERSONALISED)

Anonymisation

Big data for Research 
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Research and innovation challenges

! Collecting!"#$%&'(')!"*+*,%-&,(*(') '&,(.'&$"/%&$,/"0&,&"

! Linking 0(11%2%',"0&,&3&*%*"3+"4*%50.'+-*"

! Omics data readiness &#2.**",/%"1(%$0

! Secure data handling %'6(2.'-%',*

! Decision Support Systems 1.2"/%&$,/#&2%

! Self-reporting and wearables

! International #.-4&2(*.'!"&'&$+*(*!"3%'#/-&27(')
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Thank you for your time!
Thank you!
Jaak Vilo

vilo@ut.ee
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UniTartuCS
Head of Institute
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