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Translational Research

m From bench to bedside
» Laboratory outcome to clinical sites
» Clinical findings to basic research

Laboratory Clinic

m CBMS evaluation in controlled clinical trials
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Translational Research

m From bench to ber
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ealth Informatics

m System interconnection
» Protocols & standards

i RECEPTION
» Data |nterfaces (OP Registration) PHARMACY
e U @ Ha
B
&= STORE
= Network =]
= ACCOUNTS  Switch (I ,_Q
- SERVER NURSES STN.
¥ —= i)
\enis = .
== 7 ] ADMINISTRATOR E — E
= Ik X-RAY, SCAN etc.
= — S|
B EH E B8 O a
CONSULTATION STATIONS CLINICAL LAB
Laboratory Clinic

¢ CDisC

m Prof. T. Deserno Image & Data Management

UNIKLINIK
RWNTH



ystems in Clinical Research: CTMS

m Clinical trial management system

» Actors

Sponsor, ethics, authorities, sites, investigators
» Documents

Investigator’s brochure, study protocol, SOPs
» Status

Stages, tracking, dashboards
>» Finances

Efforts, costs, billing
» Reports

Adverse events (AE)
S e rl O u S adve rse eve n tS (SA E) Copyright © 2010 R Wang and Insider Associates, LLC. All rights reserved.
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ystems in Clinical Research: CTMS

m Example
» Effort Chart (CTC-A Study Management Tool)

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

%y CTC-A Project Manageme...

il ' @ ctcarwih-aachen.de:2020/StudyManagement/ e Q|| Q suchen 2 - ¥+ & w B &E - 4 & =
[£) Meistbesucht {7} http://bvm.nwth-aach... [ | Wiley-Physics F1 RWTH L2P Physics B http://ganymed.imib. M| Web Access % CTC-A2.1.0 [} http://134.130.12.192/... || Homepage - Medizinis IEEE - Sign in to access... »
CTC-A3.5.6 Chart
- Effort Chart [=]|E:3
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ystems in Clinical Research: EDCS

m Electronic data capture system
» Prospective trials
» Retrospective registries & hybrids

m Electronic case report form (eCRF)
» OpenClinica, REDCap, SecuTrial, BioClinica, ...

& . e f“-.io . -
- OpenClinico

nnnnnn

m Example =
» Image integration ===
» Image analysis
» Measurement entry

f — i
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ystems in CI

m Example
» Annotations

Deutscher Schme! Selte 3 |
Patient, Datum beim Ausfulian:
T =
1. Geburisdaum: Alter: Jahre
Sy E
2. Geschiecht: mannich O webicn O
3 opergogeremy Ly | . Korpergewont kg L
5. Bltte 2sichnen Sie Ihre aufrsten
Bitte beschreiden Sie Ihre Schmerzen mit
elgenzn Worten:
7.a) Seltwann best=hen dess Schmerzen?
weniger als 1Monat O, %sJanrpistdar O 2bis 5 Jahre (0]
1Monatbis % Jahr O 10is 2 Jahre lo] mehralssJave O
b) Gibt 25 ein genaues Datum, ab dem de Schmerzen aurgetretensine? L L 1L L 1L 1 | | |
. e
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Inical Research: EDCS

..~ OpenCinica Initial Data Entry

@ @ https://opencinica2.rwth-aachen.de/OC-demo/InitialDataEntry?event( C ’ ’ ~ Google

Al B & A e~

Demo body regions V1.0 1.0 & John Doe

v CRF Header Info

Radiobu...(0/1) Checkbo...(0/1 ImageMap (1/1) » | — Selectto Jump — =

Title: I p with two col

Instructions: Please answer all the questions, for any issues you can use the flag behind each question.

[ mark cRF complete (D (TN

Page:

By combining checkboxes with an image map a very sophisticated, user-friendly application is implemented.

|If the user is hovering over a certain area it will be highlighted. By clicking on this area it will be highlighted permanently.

The corresponding checkbox will also be selected. Furthermore the checkbox can be used to select or deselect the desired areas.
The image map will work both ways. There are three possible area shapes, cirdess, sq and polyg

Using JQuery it is possible to spiit the checkboxes into two collumns.
Allowing the question, response options and a smaller overview image to be displayed in one row.

By adjusting the iImage map and response options the application can be modified for different purposes.

L Mhna. [ Gastrointestinal tract
™ Head I Lower body
™ Neck [" Genital area
[ Thorax [ Bauchnabel

r Upper right arm I, Upper left arm
I Breast right I Breast left
I Lower right arm I Lower left arm

r Right hand I Left hand
I Thigh right ™ Thigh left
™ Lower right leg I Lower left leg
[ Right foot [ Left foot

I mark crF compete TS TN -

|
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ilzata Management & Services

m Subjects

» De-identification GM F
TMF (networked medical research in Germany)

» Randomization R

R-Project

m Objects (measurements) @
>» Non-DICOM

Google Web Toolkit (GWT) Ext
Sencha Ext GWT ﬁ
» DICOM dcm
DCMACHEE
- WEASIS|

Weasis
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ata Management & Services

m Example
» Workflow (state-of-the-art)

Signal data — —

_____ Result data ——
Interaction ---->
1 13
/ N
// \\ \\
V4
— / = ~a
' \ J ’)
% ------- > R ., ﬁ
Patient "\‘ . Study Nurse Expert
L”/ ,/' :
/ ]
/ !
X Y ]
\/ )
Start Q
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iSystem Integration

m CTMS & EDCS

» SMT — Study Management Tool
» OC — OpenClinica

m EDCS & PACS

>» OC Blg [ User ] Single Sign On
» OC Dat T
Proprietary System
m EDCS & m0b|l|ty [TMF PID] [ CTMS ] [ ) ] Interfaces
1 Jri
» OC ToGo (] !
Applicati Google Web Toolkit
> OC Tab [Identlflcator H pSpelf\?Lelron ]—[Randomlzor] Stan%lard Query
SQL SQL Language
Open Clinica Web Service
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» Data
» Function

> Presentation
(Visual)

» Context

m Web services

ListAll (Study)
GetMetaData (Study)
Create (Study)
AddUser (Study)
Create (Site)

Create (User)

ListAll (User)

ListAll (Patients)

m Prof. T. Deserno

m Integration levels

existend

new

System Integration: CTMS & EDCS
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ystem Integration: CTMS & EDCS

@ CTC-A Project Managerm:
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iéystem Integration: EDCS & PACS

m General options
» EDCS only vs. EDCS / PACS combination
» EDCS vs. PACS is master system
» Web-based vs. local viewer

—> DICOM Research Standalone
—_— B|tmap PACS Viewer \
Data
Research . ’
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iéystem Integration: EDCS & PACS

m Our suggestion
» EDCS / PACS combination
» EDCS Is master system
» Web-based viewer

— DICOM Research
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iéystem Integration: EDCS & PACS

m EDCS m PACS
» OpenClinica » DCMA4CHE
> OC-Big = Viewer:
» WEASIS
(Perennity, USA)
— DICOM .
— B,tmap DCM4CHE > JiveX
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ystem Integration:

OpenClinica

€ a httpz://openclinicaZ. rwth-aachen.de/ openclinica/AddMewSubject

'OpenCiinica™

Alerts & Messages

Instructions
| Other Info
Study: DICOM

Start Date: 05-Sep-201

End Date: N/A

Approval Date:

(gt

Protocol Verification/IRB

EDCS & PACS

DICOM (DICCH)

Change Shudy/Site

cpage_mu_rwith_sachen_de (Dat= Entry Person} 2n Ltog Out

Home | Swubject Matrix | AddSubject | Notes & Discrepancies | Tasks ~

Report e | Support SET NN &

J Fie Edit View Window Help

-

= DICOM: Add Subject @

* indicates required fizld,

Study Subject 1D:

Szcondary 1D

Date of Enroliment for Study’ DICOM * :

Sex: | -Select-

16-Sep-2014

*Ew

>llm

["Seve and Assign Study Event [l Seve and Add Next Subject [ Saveand Fimsh [ Cancel

Workflow =

Add New Subject

@8R B2 ReE A S0 % &K
_‘_ £ Quick Connect ] Profies
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ystem Integration: EDCS & Mobility

Domain Specific (ODM)]

Import

o Export ODM Import
Pp| OpenClinica (incl. OpenClinica ext.) Converter

Modifies (optional)

Study-Creator

Copy Generate

ODM XRDF
(Model) (View + Logic)

XRDF Runtime]

Input

P
s

User

Components Load |
h 4

7/ Android
\7/ oDE
View

Renderi Validations,
endering Computations
(XPath)
Processing
Export via bindings ODM

completed
(Model)

Controller

Voo ¢ A

Deserno
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ystem Interconnection: EDCS & Mobility

m Device-independent eCRF rendering
> Open C“n'Ca OTHER (0/5) — Select to Jump — v

I Titlo: Midhar I

) H I M L 1) Model-XML Datei auswahlen | Artificial..._model.xml 2) Form-XML Datei auswahlen | ArtificialT...1_xrdf.xml | Validate Il Show Model |
ass * U 20:04

» Android

| annth Mrthar MNuaetinn

> P D F Other

Title: Other

Subtitle: Other properties

Instructions: You may play around with the input fields

Required (ST) | | *
Unit (ST) | | (mg)
— Right item text (ST) | | Here it is

Header text
Subheader text

Headers (ST) | |

Default value (ST) | |

UNIRLINIK
Prof. T. Deserno Image & Data Management 19 RWTI'I




ystem Integration: EDCS & Mobillity

00O /==

= @
NG

OC ToGo

OpenClinica Server:

openclinica.rwth-aachen.de

Username:

user@mi.rwth-aachen.de

Password:

UNIKLINIK —
RWTH  Chey =09

e ———

P ——

” Prof. T. Deserno

= Mobile data entry & imaging

(5| © ntipy/13413012.1758080/0; O ~ & | @ Openiinica Inital Data Ent.. X | |

Click to upload file L

0 Mok compiee IS IS
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ummary

m State-of-the-art: Gap
» Laboratory & Research
» Clinics and health care system

m First narrowing attempts
> Workflow optimization

Result data ——>

~ Interaction ---->
Vi N, A\ Dsgnaldata — —»
! Reswlf data —>
Interactiqn =---->

m More research required

m Prof. T. Deserno Image & Data Management
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