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Tietoaltaan hyodyntaminen ja
visualisoinnin tekniikat

Arho Virkki, DI, FT
Kliinisen tietopalvelun johtaja, VSSHP



Kliininen tietopalvelu (KTP)
~

@\
e VSSHP:n tutkimuspalveluiden yksikko, perustettu vuonna 2014
 Kokoaa potilastietoa operatiivisista jarjestelmista yhteen tietojarjestelmaan

* Jalostaa tietoa yhdenmukaiseksi ja laadukkaaksi

» Kehittaa analytiikka- ja visualisointityokaluja mm. hoidon vaikuttavuuden
seurantaan

e Tuottaa potilasrekisterista aineistoja ja analyyseja tutkimuksiin ja laadun
seurantahankkeisiin

~—y




SOUTHWEST FINLAND

Perinteinen potilaskertomus

4

e Juridinen asiakirja — dokumentoi potilaan ja hoitohenkilokunnan kontaktin
» ’Sahkoistetty paperiversio’ — suositaan ihmissilmalle sopivia esitysmuotoja
e Potilaan terveystieto hajallaan
— Sairaanhoitopiirin kymmenissa potilastietojarjestelmissa
é — Perusterveydenhuollossa ja yksityisten palveluntuottajien jarjestelmissa
— Kliinisten mittalaitteden ja sensoreiden ohjelmistoissa

* Tietojarjestelmat tukevat paaasiassa yhden potilaan tietojen katselua
kerrallaan

\ * Tieto vain osittain rakenteista, suurin osa saneluja
e Paasy dataan vaikeaa — tekniset ratkaisut ja henkilotietosuoja
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Kliinisen tietopalvelun tehtava |- ——s—
on rikastaa data ymmarrykseksi ==——

Tietoaltaaseen kerataan raakadataa, jota
kliininen tietopalvelu jasentaa, jarjestaa ja

rikastaa.
Mita datasta voidaan tutkia? ;!

Suomeksi
1. Annetut hoidot =
2. Hoidon laatu
3. Hoidon vaikuttavuus - Mita tehtiin?
4. Kustannusrakenne - Miten tehtiin?
5. Tieteelliset kysymykset )
VR - Auttoiko?
- Paljonko maksoi?
- Miksi ndin? :

- Miten jatkossa paremmin? —
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Miten tama onnistuu?
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Aineistot: Rakenteinen data

- Oberon — syntyma- ja kuolinajat, osastohoidot, avohoidot, lahetteet, toimenpiteet, diagnoosit
- Opera, Toti — leikkaukset, toimenpiteet ja diagnoosit

- Miranda/Desktop — sairauskertomusteksti, hoitotaulukot, ldakeosio, sahkoiset reseptit

- Radu — kuvantamistutkimukset, toimenpidekoodit ja paivamaarat

. . . .. <Diagnoses>
- TYKSLAB — laboratoriotutkimukset, tulokset ja viitearvot <DiagnoseRow>
_ _ C A . . . . . <RowNumber>1</RowNumber>
Q-pati — esitiedot, patologin lausunnot ja patologian diagnoosit OrgansLIQUOR< fOrgans
- Kemokur — sytostaattihoitojarjestelma <T-Snomed>TX1000</T-Snomed>
. .. . . v . .. .. . . <Diagnose>MORPHOLOGICAL DESCRIPTION ONLY</Diagnose>
- Aria—sadehoidon annossuunnittelujarjestelma (ei sis. brakihoitoja) <M-Snomed>M09350</M-Snomed>

- WebMarela — apteekin toimittamat iv-sytostaatit SNeteliognusex)is/NatelLapioses

- Lukuisa joukko muita pienempia tietokantoja, Ipana, BCB Medicalin laatujarjestelmat (tulossa),...
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Aineistot: Signaalidata (eta- ja osastoseuranta)

Lol (Lmin) 24/01/2017
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Aineistot: Kuvantamisdata




Datan yhteismitallistus

Data harmonization Process

[ Aggregate data ]

- Compute aggregates (e.g. total dose)
- Reduce details (signals, images, big data)

Update data catalog

4

Update query scripts
and visualizations

R\

HOSPITAL DISTRICT OF
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- Use generalizable data model which

Model and can tolerate changes (retional model
commensurate can also do this)
the data - Build research-topic specific data model,

(data mart) if necessary

}

Categorize factors

1

Understand the

- Find factors, their levels and possible ordering
- Extract factors from free-format attributes
(text fields and free-format text paragraphs)

- Discuss with people who fill in data
- Distinguish between different
bookkeeping conventions and notation

contents - Find the most relevant and reliable
k pieces of information
- Commensurate codes used in different times
- Find code superclasses (i.e. sets, e.g. all treatments
Commensurate that are "radiation treaments")

- Convert local codes into national codes

coding systems
- Convert national codes into international codes

1

for harmonization

Request-driven need (

- Coding systems (time-dependent)

- Data ownership

- Data types, missing values (time-dependent)
Profile data ]
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Datan yhteismitallistus kaytanndssa

Perspective: Data Integratio|

7 ¥ update_stage_uraods

‘:}' update_all

7% set_cdc_time_and_run_transformation | X% update_text_mine_teksti | # % update_patologia 3

>

B D& | 8| [00%]|v|

&

»
>

Include information on whether is VSSHP data or not (ulkopuolinen(bit) is 1 or 0).

Update CDC start time

Set variable NOW

START

Find newest version of each new sample create table

pick samples from stage that need to be inserted or updated into target_schema. J

_sample_order_answer

Takes about 12 min for full data set (originally from ~1,2M XML files)

Delete samples that have a newer version. J

Q
Y

Initialize variables for code ids Insert new patients Insert or updatg potilas_asia's

deletes rows
that will be replaced with newer information
Delete obsolete sampjgs from main patologia

T4 < ©
| only inserts, no updates,

Insert patologia tutkimus Insert patologia elin-diagnoosi Insert patologia_vastaus because old versions were deleted first

Insert statement tables Mark CDC as finished




Datan jalostus

B3 Rstudio X+

é O localhost

O File Edit Code View Plots Session  Build Debug
Ql-le- B & Go to file/function

4 ] posgtres_connection.R*

B [sourceonsave | Q /'

1

2 library("RPostgresQL")

3

4~ if( lexists("con") ) {

5 drv <- dbDriver("PostgresQL™)

6 con <- dbConnect(drv, host="localhost", dbname="research"
7 user="<username>", password="<password>"
8 }

9

10

11 asiakas <- dbReadTable(con, "asiakas™)

Profile

Addins ~

# Run

Tools

o9

Help

Source ~

12 sadesample <- dbGetQuery(con, "SELECT * FROM aria_sadehoito LIMIT 100™")

13
14
7:59 (Top Level)

Console

> source(”/opt/ktp/examples/posgtres_connection.R™)
>

SKTOP-M5E1QKK:~% ssh -L 8787:1localhost:8787 k

R Script

o
* | = Z Q3

X

ktp
&) Project: (None) =
Environment  History
™ Import Dataset = 4 List *

*E

Global Environment +

Data
asiakas 8493 obs. of 4 variables J
sadesample 100 obs. of 25 variables B
Values
con Formal class PostgreSQLConnection
drv Formal class PostgreSQLDriver

Files Plots Packages Help Viewer

& New Folder | 9 | Upload | @ | Delete [ Rename = 4G More =
| /.\ Home
4 Name Size Modified
O core 549.9 MB Nov 18, 2016,

[ il peskton

ytics.tyks.fi

¥ Microsoft Bash Launcher

58 Unpin from taskbar

X Close window

() m g ¥ @ @ B P @ O

POSTATA
POSTATAE
PROS
PROSPESA
PROSR

PROST
PROSTA
PROSTAE
PROSTAH
PROSTAPESA
PROSTAPVMAT
PROSTARA
PROSTAT
PROSTATE
PROSTATH
PROSTH
PROSTIMRT
PROSTP
PROSTPE
PROSTPES
PROSTPESA
PROSTPESA
PROSTPESAVMAT
PROSTPESAWMAT
PROSTTAT
PROSTUUSI
PROSTVMAT
PROT

PROTATA
PRSOTATA
RPOSTATA
SIMRTPROSTP
SPROPESA
SPROST
SPROSTPVMAT
SPROSTVMAT
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Tiedon laadunvarmistus ja oikeellisuus

umumm;mmmm;mmumnmumuu
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Tietoldhdekohtainen oikeellisuuden tarkistaminen
Paivittyyko data rajapinnan kautta niin kuin pitdisi?
Vastaako data siitd annettua kuvausta?
Onko datassa virheitd?

Useiden lahteiden yhdistdminen varmentaa tietoa

esim. syopa kliinisena diagnoosikirjauksena varmentuu
patologiasta, toimenpidetiedoista, kuvantamisesta ja labrasta

Tutkimuksissa kdytetdan usein rakenteisen datan lisdksi myos suoraa
potilaskertomustekstia tarkentamaan ja varmentamaan
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Tiedon polku altaasta nakymaksi

=
]
I
=
+
m

- y=[f(z)+e
Data lake : _
X wWou o @ o
L @ £
g @ 5
: Data frames . . ¥
; Spark i v =h) ety |
Operational systems Commensurated Visual analytics and User interfaces
(relational, flat, legacy,...) data suitable for computational models (Web technologies)

analysis (data frames) (R, Python, D3 js,...)



IT-arkkitehtuuri
-

(

Researcher

User Key
user@domain.org

v Ve

/

/
Q) /opt/git/ktp_website.git
ktp.vsshp.net

Internet
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Bastion Host
192.14

A

- User Key.pub DMZ ,"
1

bastion@analytics.tyks.fi

Reseagzhk

192.168.

Research

192.168.122.100

analytics.tyks.fi

', VDI Access
\

4

)3

Q} /../project/.git
serene.vsshp.net

Netrives— Jg
//atdbwé1.vsshp.net/tutkijat
//atdbwé1.vsshp.net/KTP

. scientific Computing E;SQLQueries

@ Data Modelling @ ETL Jobs and

__ Export Register Ul 7@ Automation

o Machine Learning and

(R Statistics abscissa.vsshp.net

|

Analytics Engine C:ﬂ?‘s

codes and vocabularies In-memory languages d
-

unified views ®ReR W - .
4 | [ Auria Biobank data -

SELECT update refinery_scripts();

inferred, refined and
enriched data

.
stage and work area [Data Export Register | B PLUpgSQL

G dbGetQuery / dbWriteTable
@R LocalR o Q) postgres:~/refinery-scripts/.git
W shel gradient.vsshp.net

4 ktp:/opt/git/KTPWiki.git
ktpdoc.vsshp.net

(ktpdog | ktppg).vsshp.net

Intranet

Hadoop Data Lake

.

APACHE

Spo

‘[(‘Z HDFS

©

Version Control

ktp:/opt/git/ETL.git

ktp:/opt/git/refinery-scripts.git

auria:/opt/git/TextMine.git
ktpgit.vsshp.net




Nakyma:

Potilasvirta-

analyysi

cancer
-
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Nakyma: Potilasvirta-analyysi 2

choose group by choose group what choose id choose column choose time

:lld;r_hst . r:lax _paf N 5 ider_people N fow
- ‘ |a ‘ | POTLASNUMERO RES_KOODI ALKUHETKL_PVI ~ g 5 5 :

[ ® s i S (L ‘ start |

Vrsnrnsnnae Vs mrnannae T )
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Nzkyma: 4
Maantieteelliset -5
jakaumat S
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Nakyma: Potilaan aikajana

Syntymavuosi 1932,

[¥] Unique diagnosis [F]1CD-10 (3 chars) [@] Cancer (@] osastot [¥] kaikki toimenpiteet [¥] sadehoidot V] sytostaatit
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Nakyma: Populaatiotason sirontakuviot

gl

200
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100

Patients: 38246 Samples: 8426682
Controls: 989 Samples: 1997

P-Krea

m Diabetes 2 (N = 21842, n = 543518)
M Diabetes 1 (N = 4326, n = 99875)

Healthy controls (N = 2876, n = 6544)

m Other subjects (N = 268054, n = 2341921)
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Tiedon syotto: Palautejarjestelmat ja kyselytutkimukset

& C | ® 1270019292 Q

EPIC-26
The Expanded Prostate Cancer Index Composite (EPIC)

Tama kysely on tehty mittaamaan eturauhassy0péa sairastavien elaménlaatua. Oikean tuloksen saamiseksi
on tarkeaa, ettd vastaat kaikkiin kysymyksiin rehellisesti etka jata mitaan kohtaa valiin.

Muista etta vastauksesi tdhan kyselyyn, kuten kaikki potilastiedot, ovat taysin luottamuksellisia.

Etunimi Sukunimi

Etunim Sukunirr

Henkilotunnus

Henkilotunr

Paivanmaara

anmadra

1. Kuinka usein sinulla on ollut virtsankarkailua viimeisten 4 viikon aikana?

® Useammin kuin kerran vuorokaudessa 1

‘ Noin kerran paivassa 2 ‘

‘ Useammin kuin kerran viikossa 3 ‘
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Nakyman rajoittaminen: Pseudonymisointi

* Eisama kuin anonymisointi; data edelleen yksiloitya henkilotietoa
* Potilaan yksiloivat tiedot korvataan koodein, poistetaan tai luokitellaan

* hetu, nimi, osoite, yms.

* pieni kotikunta yhdistettyna muuhun tietoon yksil6i helposti

* tarkat paivamaarat pois, esitetdaan esim. potilaan ikdaluokka tapahtumahetkella
* Samaa hetua vastaava pseudonyymi on aina eri tutkimuksissa erilainen

* kullekin tutkimukselle on oma salt/suola, jonka perusteella funktio luo uniikin
pseudonyymin jokaiselle hetulle

* Hetul - Pseudonyymil
* Hetul - Pseudonyymi2

* Vapaasta tekstista tunnisteet hyvin vaikea poistaa; teksti louhitaan ja rakenteistettu tulos
luovutetaan tutkimuskayttoon



N

Data-analyysin
kolme suuntaa

Visuaalinen analytiikka
Tilastollinen mallinnus
Mekanistinen (ilmidihin perustuva)
mallinnus

Drug Resoonse
04 06 08
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Mita on
Datatiede?

2020

2010

2000

1990

1980

1970

1960

1950

1940

1650

é )

Computer
Sciece

Machine learning with
real-time data

Big Data
Hadoop NoSQL
MapReduce  databases

Linux Machine learning
Artificial

Open source | .
intelligence

Relational databases

Graph algorithms

First digital computers

if [ $# -gt 0]

then
if [ $# -gt 1]
then
OUT DIR=%2
fi

/

/

Statistics

Measure-theoretical
probability
Non-parametric
methods
Kernel-estimation

Increasing
computing
power

Matrix computations
Linear models

Kolmogorov axioms for
probability

Pascal & Fermat:
gambling and
tossing coin

Generalized linear models

~

J

[

Mathematical
Modelling

Inverse problems

Model generation,
model libraries

Matlab, R,
Numerical Python

Solvers written in C

Solvers written in Fortran

Matrix computations
Stability considerations

%c{t) = —ac(t) + z(t)
S
f(@) = o+ Bx

Newton & Leibniz:
Matematical
analysis
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2020

2010

2000

1990

1980

1970

1960

1950

1940

1650

-

Computer
Sciece

Open source Artificial
Relational databases

Graph algorithms

First digital computers

if [ $# -gt 0]

then
if [ $# -gt 1]
then
OUT DIR=%2
fi

Big Data
Hadoop NoSQL
MapReduce  databases

achine learning

intelligen

~

<

/

A

/

~

Statistics

Measure-theoretical
probability

on-parametric
ethods

Kernel-estimation

Generalized lin

Increasing
computing

power

odels

Matrix computations
Linear models

Kolmogorov axioms
probability

Pascal & Fermat:
gambling and
tossing coin

[

Mathematical
Modelling

Inverse problems

Model generation,
model libraries

Matlab, R,
Numerical Python

Solvers written in C

Solvers written in Fortran

atrix computations
Stability considerations

%c{t) = —ac(t) + z(t)
S
f(@) = o+ Bx

Newton & Leibniz:
Matematical
analysis

AN
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Tutkimuksen kansalliset tuulet

* Pyrkimyksia terveystiedon hydodyntamiseen kansallisella tasolla

e Sahkoisen potilaskertomuksen rakenteistaminen ja harmonisointi eri
terveydenhuollon toimintayksikdiden valilla tarkeaa

* E-Arkisto ei viela hyodynnettavissa tutkimukseen, mutta helpottaa jo tiedon
siirtymista palveluntuottajien valilla

e Sitran Isaacus-palveluoperaattori —hanke (2015-2017)

— pyrkii tarjoamaan “yhden luukun” terveystietoon eri palveluntuottajilta ympari
Suomen

— pyrkii yksinkertaistamaan ja nopeuttamaan lupakaytant6ja
* Suomen biopankkitoiminta edistyksellista ja kilpailuvaltti maailmalla

 Terveydenhuollon tietoon halutaan integroida muutakin tietoa laajemman
nakokulman saamiseksi
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Tutkijan Allas: Tutkimusyhteistyo

Researcher

@
“ﬂ mternes
v

User K . User Key.pub

SeLSY - bastion@analytics.tyks.fi

user@domain.org Encrypted SSH Tunnel _ . - ytics.ty
with RSA keys .-~

Y__ _-

- . -
= - -
- -

- p—

- = mm wm

Bastion Host

Dedicated DAP

user@192.168.122.***
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Ympariston avaaminen

LY T287_runner Virtual Machine Lo E S
File Virtual Machine WView Send Key

IEJ [+ ‘ uy |E| bl E] c:v

[ Clone virtual machine B overview Memory _
— Performance Total host memory: 257674 MiB
{:3 Processor Current allocali0n2| 8192 -+ |M\B
Create clone based on: xubuntulé 04 template E—
Maximum allocalion:| 65536 =+ |M\B
Name: ‘ T287_runner ‘ Boot Options
(3 Virtl s T287_runner Virtual Machine
Networking: war (52:54:00:99:66:ad) ‘ Details... ‘ (® DE File virual Machine View Send Key
- = NIC = -
- (] - 0
Storage: (] xubuntuls 04 template.qcow? & Mo = ‘ = ‘ LT ] *
Clone this disk (1024.0 GiB ~ | K :
‘ ( ) E N Overview CPUs
. Dis Logical host CPUs: 56
(&) - (Removable, Read Only) B so. performance ’ -
‘ Share disk with xubuntu16_04_template ‘ M Processor Currentallocaton: |!|
Mathing to clone. &= Memory Maximum allocation: | 32 -+ |
ﬁ%} Boot Options
[, Virtio Disk 1 Cinflguratlon .
RS (v Copy host CPU configuration
& IDE CDROM 1
B NIC :le:93:da » Topology
tz) Mouse » Pinning
== Keyboard
@ Display Spice
m} Sound: iché




Etatyopoydan
kaytto

Session preferences - Top Research

W Connection  Input/Output  Media

Session name: Top Research

Shared folders

4 :
<< change icon
Path: /
Server
Host: 192.168.122.zzz <the machine address>
Login: <account name=>
SSH port: |22

Use RSA/DSA key for ssh connection:

Try auto login (via SSH Agent or default SSH key)

Kerberos 5 (GSSAPI) authentication

Delegation of GSSAPI credentials to the server
Use Proxy server for 85H connection

Proxy server

Type: Same login as on X2Go Server
O SsH Login: bastion
HTTP

Same password as on X2Go Server
Host:  analytics.tyks.fi

[

RSA/DSA key: Icpath to private key=

Port: |22 SSH Agent or default SSH key

Kerberos 5 (GSSAPI) authentication
Session type

XFCE E Command:

oK

Cancel Defaults
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250 18:14 5] Arho Virkki

About the Xfce Desktop Environment
Kégi Version 4.12, distributed by Xubuntu

Xfce is a collection of programs that together provide a full-

featured desktop environment. The following programs are
part of the Xfce core:

Window Manager (xfwm4)
Handles the placement of windows on the screen.

Panel (xfce4-panel)
Program launchers, window buttons, applications menu,
workspace switcher and more.

Desktop Manager (xfdesktop)
Sets the background color or image with optional
application menu or icons for minimized applications or
launchers, devices and folders.

File Manager (thunar)
A modern file manager for the Unix/Linux desktop, aiming
to be easy-to-use and fast.

ion M (xfced ion)
Restores your session on startup and allows you to

o Help ‘ ‘ 3¢ Close
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é O localhost ‘ﬁ(

File Edit Code View Plots Session Build Debug Profile  Tools Help ktp
Q@l-l=- H B file/function ~| Addins = K Project: (None) =
@7 posgtres_connection.R* Environment  History
4 []source on Save QL #Run | 9% Source r 5 ¥ Import Dataset = / List =
1 i i Global Environment ~
2 library("RPostgreSQL"™)
3 Data
4~ if( lexists("con™) ) { asiakas 8493 obs. of 4 variables 3
o drv <- dbDriver("PostgreSQL") . . . sadesample 100 obs. of 25 variables i
6 con <- dbConnect(drv, host="localhost"”, dbname="research”,
7 user="<username>", password="<password>") Values
8 } con Formal class PostgreSQLConnection
13 drv Formal class PostgreSQLDriver

11 asiakas <- dbReadTable(con, "asiakas™)
12 sadesample <- dbGetQuery(con, "SELECT * FROM aria_sadehoito LIMIT 100")

13
14
7:59 (Top Level) R Script
Files Plots Packages Help Viewer
Console -
" R " &) New Folder ' Upload 0_ Delete |=| Rename o More ~
> source("/opt/ktp/examples/posgtres_connection.R™) A
> 14 Home
4 Name Size Modified
O core 549.9 MB Nov 18, 2016,
[] £ pesktan

JESKTOP-M5EL( $ ssh -L 8787:localhost:8787 ktp@192. 22.10@ -o Pr mmand="ssh basti

)@, Unpin from taskbar

X Close window

o O m A ¥V o€



Kayttositoumus

2016-11.22
HOSPITAL DISTRICT OF

SOUTHWEST FINLAND

Terms and Conditions for Using Centre of Clinical Informatics (CCl) Data Analysis
Platform (DAP) at the Hospital District of Southwest Finland

Data Security

User names, Passwords, and private keys for the asymmetric Cryptography remote access arg personal, Yoy
May not give yoyr Credentials to any other person (not even to the Personnel af YOUr research taam
intenh‘onally or unintenh'onaﬂy, or leave your computer unlocked while: being connected fo DAP, Ay traffic to
DAP will be logged.

Even though the data is pseudonymized, it must be kept secret both during and after the end of research
projects. In Particular, it is forbidden to download unaggregated data 1o Your persona Computer or any media
which resideg outside the DAP. The data may pe combined with other sensitive SOUrces only with a prior
permission from ap the respective registrars or from National Instityte for Heaith ang Welfare ( Terveyden ja
hyvinvoinnin laitos, THL). In such Cases, you will yse remote procedyre calls to minimize data fransfer
between different computing environments ang consult CC) Personnel to validate your algorithm for security
before unning your analyses,

Costs and Software Licenses

number of users jn the research team. The pap Is based on free and open sourgeq Software, the usage of
which incurs no Separats fae,

System Integrity ang Security

The cct takes no responsibility for damage due to technical or software errorg Of inappropriate use of the
resources, CCj backs up the entire ray data and ¢an make occasiong) backup Copies of files, but the backup

must aim at informing Gy and improving the data Security of DAP. all cases, aj) users will follow good
research practiceg and the Finnish Jay,

lagree to the terms ang conditions Jisted above,
Date:

Signature;

Clarification of signature;

After signing the form, please scan and send it to L@@%s\ﬁ or defiver in person atthe CC office at T-
hospital, 6 th fioor, office E664, Turky,

HOSPITAL DISTRICT OF

SOUTHWEST FINLAND



HOSPITAL DISTRICT OF
SOUTHWEST FINLAND

Palveluoperaattoridata

Palveluoperaattorirajapintaan mahdollisimman pitkdlle harmonisoitua dataa (padosa harmonisoinnista lahella
|lahteita, missa osaaminen ja ymmarryskin on)

* eri palveluntuottajien datassa kasitemallit eroavat

* samojen ldhdejarjestelmien data voi olla eri ndkoista eri jarjestelmainstansseissa

Harmonisointiin kansalliset ohjeet datan tuottajille
Kansalliset koodistot keskiossa

* erikoisalat, toimenpideluokitus, laboratoriotutkimusnimikkeisto
* mahdollisuuksien mukaan kansainvalisetkin koodistot (esim. Loinc, Snomed CT)
VSSHP:n EHR4CR-hanke pilotoi ideaa

* saatavuustietokanta — potilasdatan “nayteikkuna” kansainvalisille

Patients: 38241 Samples: 838869
| Controls: 981 Samples: 1945

0.6

ladkeyrityksille

0.5

* helppo tapa arvioida datan saatavuutta
* koodistojen kddntaminen kansainvalisiksi

0.4

* ensimmainen demo VSSHP-datalla huomenna (Custodix)

0.3

0.2
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y Kliininen tietopalvelu
ktp@tyks.fi



