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Was ist liberhaupt i2b2? Qr-]-ivers]tétsmedizin

e Suchmaschine fur medizinische Daten
« Zeigt Patientenzahlen zu Merkmalen

 Keine ldentifikation der Personen

12b2
@ tranSMART

 FOUNDATIOMN™
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Wie ist i2b2 aufgebaut? eriversitéitsmedizin

i2b2 basiert auf einem ,,Faktenmodell”, das grob in folgende Komponenten aufgeteilt

ISt:

fomporente [ Furkir

Patient_dimension
Visit_dimension
Observation_fact
Concept_dimension
Provider_dimension

modifier_dimension

i2b2

Stammdaten von Patienten (anonymisiert)

Informationen zu Aufenthalten/Besuchen

Einzelne medizinische Beobachtungen (z. B. Diagnosen, Laborwerte, Medikamente)
Enthalt Metadaten zu klinischen Konzepten (z. B. Diagnosen, Medikamente, Laborwerte).
Optional: Behandelnde Personen oder Rollen

Diagnosen_arten, Wird verwendet, um zusatzliche Eigenschaften (,,Modifier) zu einer Beobachtung (observation)
zu speichern. Z. B. kann ein Labortest ein Modifier wie ,Messmethode® oder ,Einheit* haben.

Die i2b2 ist eine spezialisierte Erweiterung des i2b2-Datenmodells, die dazu dient, strukturierte Daten aus der
klinischen Versorgung abzubilden.



i2b2 Datenbank Star-Schema

patient_dimension

patient num

birth _date
death date
sex_cd

race cd
ethnicity cd
zip_cd

observation_fact

patient num
encounter num

concept cd

provider id

start date

modifier cd

instance num

visit_dimension

encounter_num
patient num
inout_cd
start_date

end date

end date

valtype cd

tval char

nval num
valueflag cd
units cd
observation blob
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concept_dimension

concept path

concept_cd
name_char

provider_dimension

provider path

provider id
name_char

modifier_dimension

modifier_path
modifier cd
name_char
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Was war das Problem bei der Datenubertragung? @Versit&tsmedizm

Das Hauptproblem bei der Datenubertragung liegt in der Kombination aus:
1. technischen Herausforderungen (Datenvolumen, Struktur)

2. Zeitdruck fur Forschende

3. Komplexitat des Zielsystems (i2b2)

Datenubertragung in die
i2b2-Data Warehouse

technischen Herausforderungen (Datenvolumen, Struktur)
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Gefundene Losung: Einsatz eines ETL-Prozesses @versitatsmedizm

APACHE W @R =
n I f I é_., M Azure Data Factory Q Informatica

L: gsas k@ IBM omacie

N Information Server DATA INTEGRATOR
Amaron Ghue
SAPZEEEES S
/ 2 SQLServer
P4 - Inteqration Services
SAP BusinessObjects negratl
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Was ist die Abkiirzung ETL? @Versitats

« Extrahieren von Daten aus verschiedenen externen Quellen
« Transforming in das erforderliche Geschaftsmodell
 Loading von Daten in das neue Data Warehouse

Warum funktioniert diese Losung? ETL: EXTRACT, TRANSFORM, LOAD
« Automatisierung s;;fear:;:ia(t&xx)
« Standardisierung -

. . . Transform Data Warehouse
» Zeitersparnis fur Forschende

* Fehlerminimierung

SEEEE Extract
Ty, _’

Staging Area

(Raw data is Prepared Data i2b2 Web Client
converted into a

fitting form for DW)




ETL Tool: Apache NiFi

Pricing: free

Official website: https://nifi.apache.orqg/

Useful resources: documentation, tutoria

Universitatsmedizin
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Is

Pros:

v' Perfect implementation
of dataflow programming

concept

v" The opportunity to handle
binary data

v' Data provenance
Cons:

Simplistic Ul
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Project -~ Documentation - v v Development - ASF Links ~ Subprojects -

[ ] Batch Analytics
S0 Vo> BOATETY
Queued 216,822 (506,84 MB)
) In - S1564 (20962 MB) - &
Read/Write 0 bytes / 0 bytes
ot 0 == 0 (0 bytes)
An easy to use, powerful, and reliable % Tosm 5 s =
. " Name health, snalytic, unmatched
system to process and distribute data. Queued 00 bytes) ®oRmoOP2ZMOAD Y TS
Queved 55,184 (23696 MD
In 0 (0 bytes) = 4
I Read/Wr 0 bytes / 0 byt
e | To Tweels ] Out — o ‘;.":'J.-"'—' “
Name health, analytic, unmatched
Queued 0 (D bytes) 5]

Apache NiFi supports powerful and scalable directed graphs of data routing, transformation, and system
mediation logic. Some of the high-level capabilities and objectives of Apache NiFi include:
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https://nifi.apache.org/
https://nifi.apache.org/docs.html
https://hortonworks.com/apache/nifi/#tutorials

DIZ IT-Architektur

Use case: Provision of clinical
data for local and federated data
use

Presentation of the data flow from the clinical
source systems via the clinical data warehouze
to the implementation of feasibility requests and
data provision

und

Haben Sie Fragen? Support-diz@med.uni-greifswald.de R

sends data explorations requests
and data usage requests

replies data explorations requests
and data usage requests via DSF
Research Project: MI/NUM

[Format - FHIR-Expori]

Storage of the Mil core data set vanables for
federaled queties

Objection-Office
[Container: E-PIX, gICS, gPAS, Dispatcher]

sends clinical data to sends token mj Lsms PSH to —

[HLT ¥2 und XML] (FHIR]
[JSOM via REST] [JSCN via REST]

[Software System]

LM

oo ———

\

ki i i { zends pseudonymizied | I

and clinical dato to 1 clinical data fo : :

CentraX(X-HL7-List i
Mes_sage bus = en e cal Data Warehouse 1 Research Data Warehouse sends pseudonymized or ! Contai Tr:on:':ver-lggltm Jobs] !
[Contamer: Orchesira] (PPIL) Q 1 [[312.9.4] Enonymizied clinical data to | ISkaner: = - ENLHbs|

[Container: CentraXx] 1 [Container- CentraXX] [warious formats] ! Portal for feasibility inquines and data usage  |»
sends pseudonymized ! requests !
3 1 1
clinical data to —L \ 1

XML via REST] N o -

Raw-Data-Archive Raw-Data-Archive

(RDA-PPIL)
[Container- CentraXX-RDA]

(RDA-REXX)
[Container: CentraXX-RDA]

import of clinical data into
[HLT v2 and XML]

Decentralised data sources
[Software System]

sends Metadata to
and uses Metadata from

sends Metadata to
and uses Metadata from

XML vis REST] XML vis REST]

sends fo

XML via REST]

Meta Data Repository (MDR)

[Container- CenlraXX-MDR]
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sends pseudonymized or
Ianony’n‘]izied clinical data to

[varicus formats]
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External Research staff
[Perzon]

uses tools for creation
of data usage requests
[Websita]

UMG staff

uses tools for data exploration [Person]
and crealion
of data usage requests

Accesses data

[various formats]

]
1 Research project (data usage
application)
[Formats: : FHIR, XML, SAS, SPSS, ]

Data provision by DIZ
Format depends on research project

Legend
Person
Software-System DIC

Sofiware-Container DIC

exiemal Person

exiernal Software-System

Q after expiry of the 4-week 1 1

blocking period LKHG MV
§37 Saction 5
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[Deployment] Installation of i2b2 (for Redhat/Centos) on Debian VM of DIZ Greifswald
siehe auch "Installation Guide" "Quick install” hitps-/Awww i2b2 org/software/projects/hivecore/i2b2Quickinstall_pdf

P ~
s - """ " "/ "7V V70— o
[ - 1
[ o
(. [ [
(. [ .
(. [ .
i i :
: : : Webclient ! - Web UI
: ! ! [Component: PHP, curl, PHP's cURL . L Makes AP calls [Container JavaScripi]
! | o I ; : XMUHTTP]
: : : P i } : Web user inlerface in browser
1! ! P
| [P
|1 | Sitei2b o
b | [Container] Y
[ R [ ! [
[
|| libapache2-mod-php -
I i - i -miod-
|| Ioetn 12 pockage ot~ 0.2 o ana wepschezmosoea || -
| Apache Webserver |
| [Debian package apache? (Debian asqujvalent of Redhat/Centos package hitpd |
| mentiened in install docs)] |
N .

Makes API calls
[XMLHTTF]

Researcher
[Person]

Data Repository
[Container- PostgreSQL]

- o ==y,

ETL Prozess (Apache NiFi)

Descripiion of siorage lype container
- . ledre ibility
Wildfly /optiwildfly e

[Java Application Server]

{REXX)
[Container- PostgreSQL]

~

"Java 8" not available in Debian 12
| liDeb Package defauli-j -= openjdk-17-j (=8 1))7?7 oracle
| download (payed subscription?)?]

Descriplion of storage type container
roleiresponsibility.

I Research Data Warehouse
1
|

- o = -

builds

and {opti
[=al - e o - - - -

VM numv-test
[Debian] 1 2
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12b2 Table
and Table access
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Beziehung zwischen i2b2_ontology und anderen Tabellen
Universitatsmedizin

E S'W A LD

Ein Beispiel:

{51 [0001] Vitaldaten tabellarisch

651 [0005] Kostform

£ [0006] Bemerkung_zur Kostform

£ [0007] Stuhlgang

B [0008] Bemerkung Stuhlgang
5) [0009] Miktion

£ [0010] Bemerkung_Miktion

£ [0011] Erbrechen

51100121 Bemerkung Erbrechen

ebed-421e-aa9c-82ffb9a4571a)
DOF.1000101691.D0B.300000408.00G.300000407
(2f2b2a8d-05f8-4b8a-b25d-54977e1c22be_v_c18eebc0-13e4-
40fa-9d51-45¢c9a1ee0079)
DOF.1000101692.D0B.300000408.D0G.300000407(9ce94284-
fb14-47f8-8b09-e26186591de4)
DOF.1000101693.D0B.300000408.D0G.300000407(dd805¢c1a-
492c-4156-8f43-b1b712089ab4)
DOF.1000101694.D0B.300000408.D0G.300000407(40ab3c0a-
d567-4a5¢-9081-29769a7e2264)
DOF.1000101695.D0B.300000408.00G.300000407(e1b2c6c3-
50ec-4368-9019-3ac7f9488506)
DOF.1000701696.D0B.300000408.D0G.300000407(5¢c2b446c-
f5a5-4908-98¢5-b85b61444655)
DOF.1000101697.D0OB.300000408.D0G.300000407(25aea01b-
2627-4aa6-90fc-b782ef019ale)
DOF.1000101698.D0B.300000408.00G.300000407(6a041cf9-

Der Doppelpfeil zwischen concept_dimension und den ontology tables zeigt,
dass beide eng zusammenarbeiten — Begriffe werden dort definiert und in den
klinischen Daten verwendet.

Description | ========= ========= | ========== ==========
This term is a draggable folder which can be used in a query. The term represents the code of
DOB.300000408.D0G.300000407 and may have children below it. I |
Concept Path l V ___________ V | ____________________
\\i2b2_M_KIS\i2b2\M-KIS\[1168] Vitaldaten tabellarisch\[0001] p1c3\[0001] Vitaldaten tabellariscp\: (C\ === y=========—==y—/m—1m=—"% | { ‘¥&====== === =7="7=7""7""7""7"""7"7""7
SQL Code (to retreve children) I | | | =
SELECT * FROM concept_dimension WHERE concept_path LIKE "\i2b2\M-KIS\[1168] Vitaldaten tabellarisch\[§001] p1c3\
[0001] Vitaldaten tabellarisch\%; ("] I | | | e e e ——————— -
Values I __________________ | | .
This term does not allow values to be set. e —— V -------- W =
_ . . = =
Hierarchy | | patient_dimension | | | Pl s + :
-GoUp
_ | +===================¢ | | <<<<<<<<<<<| QUERY TOOL |<<<<<<<«:
Children of Term
Name Code I | | e +
- . DOF.1000101688.D0B.300000408.00G.300000407(57b41bf8-
B [0001] 02-Séittigung 4c58-44¢9-88df-b8fcb5043438) l V |
5) [0002].02-Gabe DOF.1000101689.D0B.300000408.00G.300000407(603113b7-
al (228 064f-4e47-8d94-a86ffcdfdd8d) I |
- . DOF.1000101690.D0B.300000408.00G.300000407(bc9f86¢9-
£110003] Gewicht 17a2-4ba2-904e-988faaBe136d) l |
5] [0004] Blutzuckerwert DOF.1000101909.D0OB.300000408.D0G.300000407(3c752bdf-

14



Beispiel: Table access

Data Output Messages Notifications

= BvOvie & & ~

c_table_cd _ a c_table_name . a
character varying (50) character varying (50)
i2b2_DEMO i2b2

i2b2 i2b2

i2b2_1CD10 i2b2

i2b2_0OPS i2b2

i2b2_M_KIS i2b2

g ke W N

© Copyright Universitatsmedizin Greifswald
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c_protected_access a c_ontology_protection a f:_hlevel a c_fullname _ a c_name . a (
character text integer character varying (700) character varying (2000) (
N [null] 1 \i2b2\Demographics\ Demografische Daten

N [null] 2 \i2b2\Labor\SWISSLAB\ Laborergebnisse

N [null] 2 \i2b2\diagnose\ICD-10-GM-DE_2024-GM-DE\  Diagnosen

N [null] 2 \i2b2\Prozeduren\OPS_2024\ Prozeduren

N [null] 1 \i2b2\M-KIS\ Dokumentationsseiten aus M-KIS (DOFI)

i2b2 Query & Analysis Tool

+ |51 Demografische Daten

+ [5] Diagnosen

+ =] Dokumentationsseiten aus M-KIS (DOFI)
+ &1 Laborergebnisse

< [51 Prozeduren

15



Beispiel: i2b2

c_fullname
character varying (700)

c_hlevel
integer

oo &= WU

\i2b2\M-KIS\[0413] DOG.155233004\[0002] p2c2\[0001] CAVE\[0020] CAVE Medikamente\
\i2b2\M-KIS\[0413] DOG.155233004\[0001] p1¢8\[0002] CAVE Medikamente\

\i2b2\M-KIS\[0413] DOG.155233004\[0001] p1c8\[0002] CAVE Medikamente\[0001] Medikamente\
\i2b2\M-KIS\[0413] DOG.155233004\[0001] p1¢8\[0002] CAVE Medikamente\[0001] Medikamente\[0001] Medikamente\

« C QO 8 hitpsif/izb2.med.uni-greifswald.de
[2b2 Query & Analysis Tool
Terms v Find Patients

c_name
character varying (2000)

[0020] CAVE Medikamente
[0002] CAVE Medikamente
[0001] Medikamente
[0001] Medikamente

Q Any Category

=+ & [01] Anamnese

= [ [02] ARISRBrille]visus LT 2
= {3 [03] CAVE Ersteinschitzung Gehend
= @l [01] p1cs B 7

44 Duck, Donald

#d Zzztest, Testeron
Orthopadie / Unfallchirurgie / Ne..
ZNA-Team: Innere Medizin / CHI...
Covid-19-Bereich

HNO /MKG / Augenheilkunde /.-
Kinderheilkunde / Kinderchirurgi .
Ersteinschitzung Liegend
#4 Zznoffell, Dieter

#idt Zzztoster, Testd3

=+ [31 [01] CAVE Allergie

=+ [ [02] CAVE Medikamente

-+ [ [03] CAVE Implanta

=+ [31 [04] CAVE Infektio

=+ [ [05] CAVE Administrzioa

+ [ [06] CAVE Graviditat

+ E [07] Dauerdiagnosen|Vorerkiakungen

=+ [@ [02] p2c2

BRI s 1

Vitalrauni 2

Vitalraum 2
Alpha 172

Alphai3

Alpha 14

Alpha 1/5
Alpha 1/6

Alpha

Alpha 2/l

.5 ZzzTest, Update]0

Alpha 2

sea SRIDQL9, SR284019

Beta1/1

Beta1/2

Beta 2

Beta 3

Beta 4

Betab

Beta 6

FluriReserve

Schockraum 111
¥ Testrehm, Isabella

Workplace v
=+ £ berthes
=+ £ SHARED

Queries v

Any Catef

Q

=+ [ (120-125) - Ischamische Herzkrankheiten-Male@11:43:42 [9-27-2024] [berthes]
=+ [ (120-125) - Ischamische Herzkrankheiten@11:43:10 [9-27-2024] [berthes]

+ [ [03] Gewicht@13°43°3 [9-26-2024] [berthes]

+ [ [01] Allergie-[08] Allergien@12:38:23 [9-24-2024] [berthes)

+ [ [01] Allergie@12:36:36 [9-24-2024] [berthes]

=+ [@ Thrombozyten@12:27:4 [9-24-2024] [berthes]

=+ [@ Thrombozyten@12:26:18 [9-24-2024] [berthes]

Recht DOFI_DOG._E nicht zugeordnet

H- S -

QWTSCLINICAL - QWTSCLINICAL - Remotedesktopverbinduni
P 9

4 6d | 4 CAVE Allergie

™™ A CAVEAllergic

A\ Alergic vorhanden?
Tupelicld Allergic

Allergiebezeichnung
mit Suchtext

Allergiepass vorhanden

Allergie-Pass gescannt

2u Allergien / U

.

A CAVE Medikemente

A Medikamente

\A&VE Implantat

A\ Implantat

A¥EAVE Infektion

A\ Infektion

Bl

\B CAVE Administration

Fatientenverfigung verhanden?
Fatientenverfigung gescannt?
Varsorgevolimacht

Vorsorgevollmacht gescannt?

- O X
-
“ ¥ 5 Y Felder @ Alle () nurPfic
i nein
Ja [] Nein [] Unbekannt
i nein
fa [] Nein
i nein
i nein
i nein
ie nein
i nein
v
>

= [A Thrombozvten@12:21:31 [9-24-20241 Iberthes]

Universitatsmedizin

F5'W ALD

c_synonym_cd
character

N

N
N
N

16



Beispiel: i2b2

<IS\[1168] Vitaldaten tabellarisch\[0001] p1¢3\[0001] Vitaldaten tabellarisch\[0001] 02-Séttigung\
<IS\[1168] Vitaldaten tabellarisch\[0001] p1¢3\[0001] Vitaldaten tabellarisch\[0002] 02-Gabe\
<I\[1168] Vitaldaten tabellarisch\[0001] p1¢3\[0001] Vitaldaten tabellarisch\[0003] Gewicht\

<IS\[1168] Vitaldaten tabellarisch\[0001] p1¢3\[0001] Vitaldaten tabellarisch\[0004] Blutzuckerwert\

[0001] 02-Sittigung
[0002] 02-Gabe
[0003] Gewicht

[0004] Blutzuckerwert

LA
LA
LA
LA

[null]
[null]
[null]

[null]

Universitatsmedizin

DOF.1000101688.D0B.300000408.D0G.300000407(57b41bf8-4¢58-44...

DOF.1000101689.D0B.300000408.D0G.300000407

(
(
DOF.1000101690.D0B.300000408.D0G.300000407(bc9f86¢9-17a2-4b...
DOF.1000101909.D0B.300000408.D0G.300000407(3¢752bdf-e6ed-42...

603113b7-064f-4e..

GREIFSWALTID

<?xml version="1.0" encoding="UTF-8'
<?xml version="1.0" encoding="UTF-8'
<?xml version="1.0" encoding="UTF-8'

<?xml version="1.0" encoding="UTF-8"

(ISWB] Vitaldaten tabellarisch\[0001] p1¢3\[0001] Vitaldaten tabellarisch\[0005] Kostform\

[0005] Kostform

LA

[null]

DOF.1000101691.D0B.300000408.D0G.300000407 (2f2b2a8d-05f8-4b..

<2xml version="1.0" encoding="UTF-§

© Copyright Universitatsmedizin Greifswald

Choose value of Kostform
(Test:DOF.1000101691.DOB.300000408.D00G.300000407 (2f2b2a8d-05f8- X
4b8a-b25d-54977e1c22be_v_c18eebc0-13e4-40fa-9d51-45¢c9a1ee0079))

Searches by Lab values can be constrained by the high/low flag set by the performing

laboratory, or by the values themselves.

No value

© By value

Please select a value:

Laktosefrei

Glutenfrei

Fortimel

Flissigkost
Angedickte Fllssigkeit

!




ETL Pipeline fur i2b2 (Extract, Transform, Load) Universitétsmedizin

[=] W SmciaSn isachen ha i
S~ 2

e B L Lyt ane 8 3m
-y TR fetvas 86y a0t

Sichere Datenuibertragung durch
atomare Transaktionen in i2b2 i
=

e 8 shbeALI

e mcans
eacns £53mue

H
. s
e §iasbs s 1 8
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Start transaction! - -
Universitatsmedizin
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Password

' [~) m ExecuteSQL (Start of Transaction)
ExecuteSQL 2.2.0
org.apache.nifi - nifi-standard-nar
n 0 (0 bytes) 5 min
Read/Write O bytes /0 bytes 5 min
- Out 0 (0 bytes) 5 min
. Tasks/Time 0 /00:00:00.000 S min
Edit Processor | ExecutesqL 2.2.0 2
Settings Scheduling Properties Relationship
Required field +  Verificatic
compont
Database Connection Pooling Service @ DBCPConnectionPool_i2b2_test i
SQL Pre-Query @ No value set
SQL select query @ start transaction;
SQL Post-Query @ No value set 3
v
Controller Service Details DBCPConnectionPoal 2.2.0 Controller Service Details
Settings Properties Comments Settings Properties
Required field Verification v Required field Verif
Database Connection URL 1 jdbc:postgresql:// I i2b2?stringtype=unspecified < mmuﬂ ° idmmlifm%---
Database Driver Class Name Database Driver Class Name @ org.postgresql.Driver
Database Driver Location(s) | 4 Database Driver Location(s) ® C:opt\
Kerberos User Service | Kerberos User Service ® No value set
Patabase User | Database User @ i2b2
(i}

™ Password Sensitive value set

19
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Extract und Transform(fur Obs_fact Tabelle)

I<

Universitatsmedizin

I FSWALD

Name success

in 5 min L In
Read/Write Smin_| Queusd 0 (0 bytes) Re:
Out S min Out
Tasks/Time 0/ 00:00:00.000 5min Tas
Edit Processor | ExecutesaL 2.2.0
n Export vom REXX-Diagnosen E
Emacy zanaa n ~ Settings Scheduling Properties Relationships Comments
— In 0 (Obytes Smin | Neme success L
; bytes) Read/Write 0 bytes / 0 bytes Smin Queued 0(0by Re:
Out 0 (0 bytes 5 min Out . - P
__ Tesks/Time 0/00:00:00.000 5 min Tas Required field +  Verification
Property Value Click the button above to verify this
E component.
success Serin | Name success - Database Connection Pooling Service @ DBCPConnectionPool_CXX_REXX H
0 (0 bytes, Smin | Queved 0(0 bytes) Re:
pares ot SQL Pre-Query ©® No value set
Smin Tas
success SQL select query @ WITH MKIS AS ( SELECT epi.episode...6
0 (0 bytes, l
1 Export Dokumentationsseitedlaus M ~] SQL Post-Query @ No value set
\ I ExecuteSQL 2.0.0-M4 E
nfi-standard-nar
success I - m— 1
0 (0 bytes) Read/Write 0 bytes / 0 bytes 1
Out 0 (0 bytes) V2 5 min WITH MKIS AS (
i i v i i s . 5 min SELECT
epi.episodeid AS ENCOUNTER_NUM,
pc.PATIENTID AS PATIENT_NUM,
Export vom REXX-Laborergebnisse :!'V‘ICODE e Fonce?t_cd,
ExecuteSQL 2.0.0-M4 @' AS provider_id,
- o ooy | Fiame maccese Lf.CREATIONDATE AS start_date,
Read/Write 0 bytes / 0 bytes Smin  Queued 0(0bytes) O A maraer el

1 AS instance_num,

COALESCE (
CASE WHEN rv.STRINGVALUE IS NULL THEN NULL ELSE 'T' END,
CASE WHEN uade.VALUE IS NULL THEN NULL ELSE 'T' END,
CASE WHEN catde.VALUE IS NULL THEN NULL ELSE 'T' END,
CASE WHEN rv.NUMERICVALUE IS NULL THEN NULL ELSE "N' END,
CASE WHEN rv.DATEVALUE IS NULL THEN NULL ELSE 'T' END,
CASE WHEN rv.DEVIANTVALUE IS NULL THEN NULL ELSE 'T' END

) AS valtype_cd,

COALESCE(
rv.STRINGVALUE,
uade.VALUE,
catde.code,

Out 0 (0by
Tasks/Time 0/00:00:00.000

5 min

encounter_num patient.num _ concept_cd provider_id start_date ; instance_num  valtype_cd ; tval_ CASE WHEN rv.NUMERICVALUE IS NULL THEN NULL ELSE 'E' END,
[PK] integer [PK] integer [PK] character varying (10000) [PK] character varying (255) [PK] timestamp without time zone [PK] integer 'cmmmavaﬁm(ﬁa char CASE WHEN rv.DATEVALUE IS NULL THEN NULL ELSE CAST(PV DATEVALUE AS VARCHAR(ZS)) END
2 9 DOF.1000101680.008.300000407.00G.300000406(2a08ffb5-257a-4542-aae1-99ff4515af86) 20240304 11:18:58.478 TN E . : 4
(2 eribirase afe6) @ e CASE WHEN rv.DEVIANTVALUE IS NULL THEN NULL ELSE rv.DEVIANTVALUE END
12 9 DOF.1000101676.008.300000407.D0G.300000406(d47d0380-8c86-4042-ad5a-9e 1bdbs278f) @ 20240304 11:18:58.478 @ TN E ) AS tval char,
2 9 DOF.1000101684.D08.300000407.D0G.300000406(4a1935fc-f66¢-4dd5-9587-02bcclf303802) @ 20240304 11:18:58.478 @ TN E COALESCE(
12 9 DOF.1000101685.008.300000407.D0G.300000406 (d9261ce2-637-48¢6-8085-4ab7coded0c_v_9937b160-71b9-4013-9dc5-bd1d7¢322.. @ 20240304 11:18:58.478 @ T A ) CASTJ(-""-NUMERICVALUE AS NUMERIC), NULL
AS nval_num,
12 9 DOF.1000101686.008.300000407.D0G.300000406(16270d03-5c89-4485-ab0F-28a8 7d3fbA480) @ 20240304 11:18:58.478 @ TN E 1v.DTYPE AS valueflag cd,
12 9 DOF.1000101688.D0B.300000408.006.300000407(57b41bf8-4c58-44c9-884df- @ 20240304 11:30:58.361 @ TN 3 NOW() AS update_date,
14 10 DOF.1000101684.00B.300000407.D06.300000406(4a1935fc-f66c-4dd5-9587-02b0df303802) @ 20240219 10:18:37.056 @ TN E NOW() AS import_date,
T \
14 10 DOF.1000101676.00B.300000407.D06.300000406(d47d0380-8¢c86-4042-ad5z-9ebfdb5278f) @ 2024-02-19 10:18:37.056 ® 1N 3 M-KIS_CXX' AS sourcesystem cd, .
ROW_NUMBER() OVER (PARTITION BY epi.episodeid, pc.PATIENTID, lv.CODE ORDER BY 1f.CREATIONDATE DESC) AS row_num
14 10 DOF.1000101678.D0B.300000407.D06.300000406(1019b164-6b56-4b64-912a-777bdldec7b) @ 20240219 10:18:37.056 @ TN E mmn
14 10 DOF.1000101680.D0B.300000407.00G. 257a-4542-aae1- @ 20240219 10:18:37.056 @

1N g ntu etrinn 20



Load

5 min

Unwersﬂatsmedmm

S GREIFSWALD

S

‘ Name merged
Queued 0(0 b)nes) _

—~ PutDatabaseRecord-Write records in.. | =
PutDatabaseRecord 2.0.0-M4 Name retry
org.apache.nifi - nifi-standard-nar Queued 0 (0 bytes)

In 0 (0 bytes) 5 min
Read/Write 0 bytes / O bytes 5 min
Out 0 (0 bytes) 5 min
Tasks/Ti 0/00:00:00.000 5 mi . "
sekemme O = Required field +

TISSE

| Name success ' i

~ Record Reader ©® AvroReader Warum Avro format? i
Database Type ©® PostgreSQL
Statement Type ©® INSERT
o

Data Record Path No value set

Database Connection Pooling Service® DBCPConnectionPool_i2b2_test

Catalog Name ©® No value set
Schema Name ©® No value set
Tabelle als Zielstruktur Table Name ©® observation_fact

fur die Datenbeflllung

© Copyright Universitatsmedizin Greifswald



End of transaction '_::Univ?ersitétsmedizin

"~ GREIFSWALD

PutDatabaseRecord-Write in i2b... x
O - PutDatabaseRecord 2.2.0 - Name Edlt Processor EKECUtESQL 220

org.apache.nifi - nifi-standard-nar - Queu

—» In 0 (0 bytes) 5 min — . . .
_____ Read/Write 0 bytes / 0 bytes S Settings Scheduling Properties
Out 0 (0 bytes) 5 min
Tasks/Time 0/ 00:00:00.000 5 min
Required field +
Y
Mame success
Queued 0 (0 bytes)
""" Database Connection Pooling Service® DBCPConnectionPool_i2b2_test :
v SQL Pre-Query ©® No value set

O ExecuteSQL-End of Transaction

ExecuteSQL 2.2.0 e

org.apache.nifi - nifi-standard-nar SDL SEIECt query o CDITIITIIt,
In 0 (0 bytes) 5 min A
Read/Write 0 bytes / 0 bytes 5 min
Out 0 (0 bytes) 5 min
Tasks/Time 0/ 00:00:00.000 5 min

22
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Anmeldung
i2b2 Login
Uﬁi\lﬂfﬁi_ﬁtsv.! ‘ n

822 e

FOUNDATIDON™

i2b2 Host

Local and UMG Accounts v
Username

scheuchm Verwendung
Password der Windows

Anmeldedaten

Login

Having trouble, please email i2b2 Team

© Copyright Universitatsmedizin Greifswald

( Universitatsmedizin
GREIFSWALTD

i2b2- Weboberflache

i2b2 Query & Analysis Tool ®®

Info Find Patients

Q  Anycategory ~ ©) Find Patients Owith  Owithout Cwhen

< [51 Demographics

= [51 Diagnoses(ICD10-GM)
= [51 Labor_(SWISSLAB) drag a concept here to define inclusion or exclusion criteria

4+ [ Meierhofer M-KIS
+ [& Prozeduren_OPS_2024

Auswahl der Items; -> nach rechts ziehen (drag & drop);
-> verknupfen (und/oder/ohne); -> spezifizieren (wann/welche); -> suchen

Workplace~ 0
< 5 scheuchm
< 1 SHARED

Name: I ] [Find Patients] [C\ear All I ‘

Query Status
CQuedes~ O

Q Any Category ~
23



Beispielsuche

Mannliche Patienten, ohne OP am Herzen, mit einem erhohten ALAT, wenn gleichzeitig Cystatin C im Normalbereich

i2b2 Query & Analysis Tool

Universitatsmedizin

GREIFSWALTID

® Q@

Q Any Category ~ @

Auswahl -
der
ltems

= [5] Demagraphics
= 5] Gender
Bl Female
Bl Male
Bl unknown
+ (5] Diagnoses(ICD10-GM)
= [5] Labor_(SWISSLAE)
5] 10-OH-Carbazepin i.PI.
5] 10-OH-Carbazepin i.5.
£ 17beta-Ostradiol
5] 17beta-Ostradiol (E2)
5] 17-Hydroxy-Progesteron
5] 25-Hydroxy-vitamin D
5] AAK gg GAD (GADGS)
5] AAK gg A2 Inselzellprot.
B AAK gg Inselzellen/ICA
5] AAK gg MusK
B A-allel low res.
5] A-Antigene
5] Abnahmeort
5] Abnahmeort (Punktat)
5] Abnahmezeit It. Beleg
Bl ace N

= 5 scheuchm
< 55 SHARED

Q Any Category ~

= H (t) Male-[5-35...5-37] - Operationen am Herzen-ALAT (GPT) i.Pl.-Cystatin C@13:55:23 [9-18-20:
= [@ Results of (t) Male-[5-35...5-37] - Operationen am Herzen-ALAT (GPT) i.Pl.-Cystatin C@13:!
€. Number of patients for "(t) Male-[5-35...5-37] - Operationen am Herzen-ALAT (GPT) i.PI
= (5 Gender@13:21:11 [9-18-2024] [scheuchm]
= [3 Results of Gender@13:21:11 [9-18-2024] [scheuchm] - FINISHED
€. Number of patients for "Gender@13:21:11" is 133743 - FINISHED

alle bisherigen Suchanfragen
4 G »

Find Patients

Ll Male

or drag additional concepts

Set date range and/or occurrence for this entire panel ~

[5 [5-35...5-37] - Operationen am Herzen

or drag additional concepts

Set date range and/or occurrence for this entire panel ~~

Event 1
5] ALAT (GPT) i.Pl. > 50 pkatal/|

or drag additional concepts

Set date range this entire panel

Event 2

O] Cystatin C <= 0.95 mg/I

or drag additional concepts

Set date range this entire panel

ra
L4
. Fs
Verknupfung &
der Items
&0
Choose value of undefined (Test:undefined) X
Searches by Lab values can be constrained by the high/low flag set by the performing
laboratory, or by the values themselves. ®
~ No value Please select operator:
© Byvalue | LESS THAN (<) v j I
evtl.
LESS THAN OR EQUAL TO (<=) SpeZ|f| katlon

| EQUAL (=)
Units = pkatal/l | BETWEEN | v d er Ite ms

" GREATER THAN (>) I

o
_ Start der
Run Query Options X A f
nfrage
Name for Query = Male-[5-35...5-37] - Operationen am Herz -

Name: l (t) Male-[5-35...5-37] - Operationen am Herzen-ALAT (GPT) i.Pl.-Cystatin C@13:55:23

Query Resul(s)

Query Status
Query Name: (t) Male-[5-35...5-37] - Operationen am Herzen-ALAT (GPT) i.Pl.-Cystatin C@13:55:23
Query Status: Finished
Compute Time: 0.4 secs

Ergebnis immerin + 3

Number of patients
[ Gender patient breakdown
[ Age patient breakdown

l Find Patientsl l Clear All l

hl
el
[16 secs] View Report
Run Query Cancel

24'
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Zusammenfassung — Kernaussagen des Vortrags @versitats

*i2b2 ist ein leistungsfahiges Recherchetool fur medizinische Daten zur Unterstutzung der Forschung.
*Forschende konnen vorab prufen, ob relevante Daten verfigbar sind — ohne aufwandige Antrage.

*Die Datenintegration in i2b2 war technisch herausfordernd (Datenvolumen, Komplexitat, Zeitdruck).
*Die Losung war ein automatisierter ETL-Prozess mit Apache NiFi, der Daten standardisiert, sicher und
effizient Ubertragt.

*Die i2b2-Weboberflache ermdoglicht einfache und schnelle Abfragen mit Drag & Drop — in wenigen
Sekunden zum Ergebnis.

*Durch die i2b2-Plattform wird der Zugang zu Forschungsdaten transparenter, schneller und
niederschwelliger.

sverstehen die Komponenten und die Funktionsweise der ETL-Strecke zur Integration klinischer Daten in
i2b2

25
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