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Who are we?

e [i-clinics] is a software company specialized
in image-based solutions for the
acquisition and management of clinical trials

data

e ClinCAPT is a CDMS offering an integrated
system for all modes of
acquisition: paper, fax and EDC

e XML4Pharma is a consultancy and
Information Technology company specializing
in XML for the Pharma industry
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Timelines for CDISC Integration

e Preliminary analysis of standards: Q2 2003
e Decision for implementation: Q1 2005

e Selection of partner: Q2 2005

e L AB implementation: Q3 2005

e ODM implementation: Q4 2005

e SDTM implementation: Q1 2006
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LAB Implementation

Goal:

Import CDISC LAB-1.0.1 data files into ClinCAPT

Background:

ClinCAPT already included functions to
lab data files in ASCII format:

e Variable length (for instance CSV)
e Fixed length
Scope:
o Flat file only
e Insert & Update, but not Remove

Import
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LAB Implementation

ClinCAPT Study Setup - Xavier - [Lab Data Management] = | Ellil
Study DEMO - Lab Data Management
Lab Upload Code ITEST " Wariable length
. " Fixed length
DES.Crll:Itll:ln IT.:-@I‘ I &R Aata unlnad I R S U e
_ioix
" alue separatar -
Domainitem | CT:_SUBJID - Subject identifier =l
[D'ata field | j =
Site - Site [D -
[nwestigatar - [mvestigator 1D e
Investigatar - Investigatar Mame J =
Subject - Screen D
Subject - Spare Subject [0 ==
Subject - Subject Initialz
Subject - Subject Sex e
[ Bave
[ Cancel
[07/04/2006 [ 11:48 | CEFS | MUM | o
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ODM Implementation

Goal:
* Export study metadata to ODM 1.2 format
e Import study data from ODM 1.2 format

Analysis:
Help needed for:
e ODM expertise
o XML expertise
e Conversion Oracle DB <-> XML
Joined Development:
e XSL, DB scripts, Process Ul: XML4Pharma
e Main‘UI, Pre- & Post-processing: [i-clinics]
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ODM Implementation

Project tasks:

« Construct a mapping between ClinCAPT
database structure and the ODM

« Write the necessary PL/SQL scripts to
export Study setup in ODM format

e Develop software / scripts to import
clinical data in ODM format into
ClinCAPT
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ODM Implementation

Mapping between ClinCAPT and ODM:

« Study the database structure

« Communicate with the ClinCAPT
specialist

« Result: 18-page document describing
the mapping
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ODM Implementation

Export study metadata to ODM

« Written as a set of PL/SQL scripts

« Uses Oracle XDK technology
e XML-SQL Utility for PL/SQL
* XMLDOM package

« Usage of XSLT stylesheets
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ODM Implementation

| | |
ClinCAPT tables

PL/SQL

XDK
()(ML
l XSLT

(DDM
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ODM Implementation

Importing ODM Clinical data into ClinCAPT -

Strategy

 Split ODM input document into XML
structures that correspond to ClinCAPT

table structure

e Load XML structures into Oracle tables

using Oracle's XML-SQL Utility
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ODM Implementation

Importing ODM Clinical data into ClinCAPT -
Workflow

« Load ODM file
e Connect to study database

 Verify Country, Investigator, Location
against information in database

 Verify Visit ID, Form ID, ItemGroups,
Items against database tables

o If all OK, split ODM in XML structures
corresponding to database table
structures

« Upload XML data using XML-SQL Utility
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ODM Implementation

Importing ODM Clinical data into ClinCAPT -
Technology

* To split XML documents, we need XSLT?2

* Or write complicated software

« Oracle's 9i XSLT engine does not support
XSLT2

e So, a Java GUI was developed
* Using SAXON as XSLT2 engine

« An XSLT stylesheet was developed to do the
transformations
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ODM Implementation

Making a CDMS ODM-compliant
view of a CDISC consultant

» | earn to understand the database structure
« Communicate a lot with your customer

« Use tools and utilities that come with the
database as much as possible

« Making a CDMS CDISC-ODM compliant
IS easy ...

If you know how
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ODM Implementation

_ CDISC ODM SDTM - Xavier

Sty [DEMOSDTM - DEMOSDTM
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ODM Implementation

/3 D:\DATA} DEMO' Export’,0DM', 200604051 50719',0DM.XML _ (ol x|
File' Edit Yiew Favorites Tools  Help | f,l
Address [2] D:1DATAIDEMOIExpart|0DM)| 200604051 507L910DM, XML - B Go

=

<7sml version="1.0" 7= a2

- «<0ODM zmins="http://fvwww.cdisc.org/ns/odm/v1.2"
#mins:ns0="http:/ fwwww. w3.org/2001/XMLSchema-instance"
ns0; schemalocation="http://www.cdisc.org/ns/odm/v1.2 ODM1-2-0_xsd" Description="0DMM"
1.2 metadata created from ClinCapt database" FileType="Transactional"
Granularity="Metadata" CreationhateTime="2006-04-05T15:07:31.375000+02:00"
FileQID="ClinCapt_DEMO_2006-04-05T15:07:31.375000+02:00" ODMYersion="1.2"
SourceSystem="ClinCapt">
- =Study OID="ClinCapt_DEMO_2006-04-05T15:07:31.375000+02:00">
- «<Globalvariables=
=5tudyMName=DEMO=</StudyMName=
=StudyDescription=DEMO=/StudyDescription=
<Protocollame=DEMO</Protocolbames
</Globalvariables=
- «<Metabataversion QID="ClinCapt_DEMO_2006-04-05T15:07:31.375000+02:00"
Mame="ClinCapt_DEMO_2006-04-05T15:07:31.375000+02:00">
- =Protocal=
<StudyEventRef StudyEventOID="1" OrderMumber="1" Mandatory="¥es" />
<5StudyEventRef StudyEventOID="2" OrderMumber="2" Mandatory="¥es" />
<StudyEventRef StudyEventOID="3" OrderMumber="3" Mandatory="¥es" />
=StudyEventRef StudyEventOID="98" OrderMumber="98" Mandatory="No" /=
=StudyEventRefl StudyEventOID="99" OrderMumber="99" Mandatory="No" /=
< /Protocol=
- «<StudyEventDef OID="1" Name="Baseline" Repeating="Mo" Type="Scheduled">
<FormRef FormoID="007" OrderMumber="7" Mandatary="Yes" />
<FormRef FormoIlD="002" OrderMNumber="2" Mandatory="Yes" /= |
4

|@ Done . |_|_|_|_|_| -j My Computer
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ODM Implementation

2} D:\DATA DEMO' Export’,0DM, 200604051 50719, 0DM.XML =0} x|
File' Edit Yiew Favorites Tools  Help | ﬁ‘
Address @ D:ADATA\DEMONE part ODM| 20060405 1507 1 9,00M, XML j G0
<ItemRef ItemJID="SEQNUMID.MEDHIST" OrderMumber="4" Mandatory="No" /= ;l
<ItemRef ItemCID="MHYMN.MEDHIST" Crderfumber="1" Mandatory="Mo" /=
zIteamRef ItemOID="MHCM.MEDHIST" OrderMumber="2" Mandatory="No" /=
=/TtemGroupDef= el
- «<ltemGroupDef OID="NSAE" Mame="Non-Serious Adverse Event Report"
Fepeating="No" IsReferencelata="No" SASDatasetName="NSAE">
=ItemRef ItemOID="CRFFILID.NSAE" CrderMumber="2" Mandatory="No" /=
=ItemRef ItemOID="NASEDESG.NSAE" OrderNumber="1" Mandatory="No" />
<ItemRef ItemOID="DUR.NSAE" OrderMumber="2" Mandatory="No"
ImputationMethodZID="IMP.DUR_MNSAE" /=
<ItamRef ItemJID="DURX .MSAE" Crderfumber="3" Mandatory="Mo" /=
zItemRef ItemOID="DURTYPE.NSAE" CrderHumber="4" Mandatory="MNo" />
<ItemRef ItemOID="ONGOING.NSAE" OrderMumber="5" Mandatory="No" />
<ItemRef ItemOID="INTENS.NSAE" OrderMumber="6" Mandatory="No" /=
<ItemRef ItemOID="ACTION.NSAE" OrderNumber="7" Mandatory="No" /=
=ItemRef ItemOID="SERIOUS.NSAE" OrderNumber="8" Mandatory="No" /=
<ItemRef ItemOID="CAUSAL.MSAE" Crderfumber="9" Mandatory="Mo" /=
<IteamRef ItemOID="0OUTCOME.MSAE" Crderfumber="10" Mandatory="hNo" /=
zItemRef ItemOID="SIGMN.NSAE" Crderfumber="11" Mandatory="No" /=
<ItemRef ItemCID="0ONSETDD.NSAE" OrderMumber="12" Mandatory="No" />
<ItemRef ItemOID="ONSETDM.NSAE" OrderMumber="13" Mandatory="No" /=
<ItemRef ItemOID="0ONSETDY .NSAE" COrderMumber="14" Mandatory="No" />
=ItemRef ItemOID="0ONSETDA.NSAE" COrderNumber="158" Mandatory="No" />
<ItemRef ItemOID="NSAESTDD.NSAE" CrderMumber="16" Mandatory="No" /=
<ItemRef ItemOID="NSAESTDM.NSAE" Orderbumber="17" Mandatory="No" /=
zItemRef ItemOID="NSAESTDY .NSAE" CrderMumber="18" Mandatory="No" /=
<ItemPef ItemOID="NSAESTDA.NSAE" CrderMumber="19" Mandatory="No" /= ;I
|@ Done I_I_I_I_I_l j My Computer o
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ODM Implementation

CDISC ODM SDTM - Xavier

BI=TE

Study |DEMD5DTM-DEMDSDTM

—Achon
OO Export OO Irnpart SDTH Export
—O0M Impaort
File - |D:\DAT AADEMON mportClinicalD ata_exampls2 sml

Java Home : IE: “Program Filesh) ava'jrel.5.0_05

Oracle JDBC connection sting [{server:: <ports < semices] ;
|I|:u:alhn:|$t:'| 521 ARMEPCES Irpart data

o
|

D_uit
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ODM Implementation

| £ 1mport of ODM into ClinCAPT

Protocol (Stucdyy:

DEMOSDTM

Load ODM File

ODM File: ClinicalData_example2.xml

Open ClinCAPT Database

Database: jdbc:oraclethin:@localhost: 152 1:ARMEPC65

_Import ODM into ClinCAPT database

Connected to ClinCAPT Database
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SDTM Implementation

Goal:
Export study data to SDTM 3.1.1 format (SAS and XML)

Background:

Pre-existing SAS XPT export module

Analysis:

e Help needed for crucial decision: SDTM compliance
within ClinCAPT or post-processing at export time?

e Help needed to identify hurdles

Scope:

Provide SDTM datasets for statistical analysis

[1-clinics]
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SDTM Implementation

The decision was made to build SDTM
compliance within ClinCAPT

Advantages:
e Data model consistency

e Immediate availability of SDTM datasets
e No complex data mapping at export time

Disadvantages:

e SDTM incurs rigid constraints for data model

[1-clinics]
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SDTM Implementation

ClinCAPT is delivered with an SDTM library

based on SDTM version 3.1.1:

e Codelists (controlled terminologies)

e Valuelists (identifiers)
e Domains & domain items

The library is adapted to the specific

requirements of the application, in particular

for date‘handling.

[1-clinics]
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SDTM Implementation

SDTM compliance must be defined when a

New study is created:
3 ClinCAPT Study Setup - Xavier -[Createnewstudy]l

Create new study

=101 x|

= Ne_w study

Study code |4PR 2006

Cormpoind ICM FBEYE - Compound B67E LI

IEIinE.-'-‘-.F'T_.-’-'-.F'HEEIEIE

Oracle Pazswaord I xxxxxxxx

Oracle Schema

Fazzwaord confirmation I xxxxxxxx

Oracle tablezpace I LSERS LI

v SOTM-compliant study

SDTMtemplate  |o[TM311 - Template for SDTM Version 3.1.1 -

Save |

LCancel |

|07/04/2006 | 15:25 | CAPS | NUM |
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SDTM Implementation

All codelists defined in the library are
automatically created:

ChinCAPT Study Setup - Xavier - [Codelists]

Study DEMOSDTM - Codelists

-Ioi x|

Code: | Tvpe | Description | ;I
CITINI HUFIER. I i} m_ILﬁl'

INCLEXCL TEXT Inclusion category

LAMG TEXT Language

MOMTHS TEXT Months

MAB MUMERIC Mormal/abnormal

OUTCOME MUMERIC Dutcome of Adverse Event

PRTYPE MUMERIC Practice type

RACE MUMERIC Subject race

RELEMD MUMERIC Relative end

RELSTART MUMERIC Relative start

SEVERITY MUMERIC Severity/Intensity

SEX MUMERIC Sex

STATUS MUMERIC Status

¥ MUMERIC fes

M MUMERIC Yes Mo

YML MUMERIC Yes Mo Unknown 3

Irpart

Add
Edlit

[Delete

Eririt

Fririt Al

LCancel

|07/04/2006 | 15:33 | CAF5 | HUM |

4
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SDTM Implementation

Panels are imported from the library:
[ CinCAPT Study Setup Xavier-[Domains]

Study DEMOSDTM - Domains

ClinCAPT 5

=

Selected domains

Code | Cescription

AE Adverse Events

ca Comments

oM Demographics

IE Inclusion,Exclusion Excepti. ..
MH Medical Histary

FE Physical Examinations
SUPP.., Supplemental Qualifiers
TI Trial Inclusion Exclusion
™ Trial Visits

V5 Vital Signs

Bhady | SDTM311 - Template for SDTM Yersion 3.1.1
E Available damainz
Code | Descripkion il
= CASpOSTIoT
Dy Protocol Deviations
EG ECG Test Results
LE Laboratory Test Results
Qs Questionnaires
SE Subject Elements
su Substance Use
Sy Subject Visits
TA Trial Arms o
TE Trial Elements
15 Trial Summary
RELREC FRelated Records =
ﬂ ol
|07/04/2006 [ 15:38 | CAF5 | MUM |

_ ol x|
Save
Larnicel
¥

|07/04/2006 | 15:35 | CAFS | HUM |
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SDTM Implementation

SDTM-specific attributes and identifiers
are imported from the I|brary

Ed ClinCAPT Study Setup - Xavier - [Domain] - |Oj x|

Study DEMOSDTM - Domains

Diarain Iug SA5 hare Iug

Dezcription [ivital Signs SOTH
Type: ISUbiECt related LI Feys ISTLIDYID,L|5LIE.JID,"-.-’STESTED,‘-.-“ISITNLI
Structure II sign measurement per bime point per visik per subject | Class Findings ~| I Refersrice data
Capture scope I',.;-,'" P LI Purpose |1 ahulation ~| ¥ Repeating
" Mo sequence Sequence Descripkion | Add
" Mumerc sequence DIAEP Diastolic Blood Pressure
HEIGHT Height [Delete
HR. Heart Rate
SYSEP Systolic Blood Pressure Edit
TEMP Temperature _
WEIGHT Weight
FEBS Fasting Blood Sugar
Bfe] SavE
[y | LCarcel
[07/04/2006 [ 15:39 | CEFS | NUM | 4
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SDTM Implementation

Items are imported from the library with
SDTM-specific attributes & default data types:

. Fd ClinCAPT Study Setup - Xavier - [Domain items] = |I:I|_|
Study DEMOSDTM - Domain items
Domanen
Clomain
Domainitem  [ORRES SAT name |vanHHE5
Ttem Dezcription |Hesult ar Finding ik Original Lkits
STHOYE Type | Length  [z0
DOMAIMN
Codelist | Dictionar =
USUBIID I J ¢ | J
SEQ
5 ‘Cancel | =
GRPID
SPID D
TESTCD B » _
e Core IEHpECtEd j Orgin — ICRF or Derived :
CAT Riole IFiesuIt Qualifier j Contral |
SCAT
POS Vital Signs Position of Subject TEXT Save
QRRES Result or Finding in Original Units TEXT
CRRESL Qriginal Units TEXT _I Cancel
= L
|07 0442006 | 15:45 | CAPS | MUM | i
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SDTM Implementation

Main difficulties encountered during the

implementation:

Date handling in ClinCAPT

STDTCDD STDTCCM STDTCDY STDTCDA

( dasr) (motith) (year) (derived date)

o9 MY PR
os MaY 005
APR 005
MY Z005

STDTCLDH
(huoar )

STDTCDI  STDTCDT

08 O0:00:00 =3

23

£

£

(mirnite) (deriwved datetime)

Date handling in SDTM dataset (ISO 8601)

STDTC
Z005-0L-09TE3: 28

Z00&5-05-02T232
Z005-04
Z005-05
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SDTM Implementation

Main difficulties encountered during the
implementation:

Inclusion/exclusion criteria in ClinCAPT
One record per criterion per subject
Inclusion/exclusion criteria in SDTM

One record per criterion exception per
subject

[1-clinics]
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SDTM Implementation
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SDTM Implementation

§ Study DEMDSDTM, Data Definitions o ] |
File Edit Wew Favorites Tools  Help | ﬁ.'
Address @ D!\ DATADEMOSDTMIExport| SDTM| 200602201557 33 define. xml 2l 4
Datasets for Study DEMOSDTM j
Dataset Desecription Structure Pupose Keys Location
AE Adverse Events Eswents - One record per adverse event | Tabulatien | STUDYID USTURIID AETEEN AESTDTC AEXPT
per subject
Ch Concomtant Interventions - One record per Tabulation | STUDYID TSURIID CMTET, CM=TDTC CMWLXPT
Medications medication mtervention episode per
subiject
Co Comments Special Purpoze - One record per Tabulatien | STUDYID TUSTTREIID, COSEQ CO3PT
cottnent per subject
D Demographics Spectal Purpose - Cne record per Tabulation | STUDYID TSTTEIID DM XPT
subiject
D= Disposition Ewents - One record per disposition Tabulation | 2TUDYID TSTTRIID DE=TDTC DEXPT
status ot protocol trilestone per subject
EX Ezxposure Interwentions - One record per constant | Tabulation | STUDYID USTRIID EXTET EXSTDTC EXXPT
dosing terval per subject
IE Inclusion/Esxclusion Findings - One record per Tabtulation | STUDYID USTIRIID IETESTCD IEXFPT
Exceptions Inclusion/Exclusion criteria exception
per subject
LE Laboratory Test Findings - One record per lab test per | Tabulation | STUDYID, USTUEIID, LETEZTCD VISITIUN, TETHTII LEZPT
Eesults tume point per wstt per subject
MH Medical History Ewents - One record per medical Tatulation | STUDYID TUSTUEIID MHTEER MHXPT
history event per subject
TE TPhysical Exarnations | Findings - One record per body system | Tabulation | STUDYID USTRIID VISTIN UM PETESTCD DEXET
per visit per subject
Q3 Questiotinaires Findings - Cne record per question per | Tabulation | STUDYID, USTURIID, QSTESTCD VISTTHN UM TPTH TR, QSSEQ S IR
tirne point per visit per subject =
@ R e
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SDTM Implementation

T SAS System Yiewer - [WS.xpt]
£ Fle Edt view Window Help

~ioix
18I

| F || e = | S[&| M7 2 @

STUDYID DOMATN UsUBJID | WSSEG | MSGRPID [MSSPID| WSTESTCD WSTEST | VSOAT|WSSCAT| ¥3POS | YIORRES | W3IORRESU | WSSTRESC| WSSTRESH | WS &
1|DEMOSOTH | WS 456852001 1{00s OIABF Diastolic g0 mmHg g0
Z|DEMOSDTH | WS 456552001 2{0o048 FES Fasting E 78 mg/dl 7a
3| DEMOSDTH | W3 456552001 3({008 HEIGHT Height 165 cm 165
4| DEMOSOTH | WS 456552001 4{00% SYSEF Systolic 131 mmHg 131
5|DEMOSOTH (W3 456852001 5(005 WEIGHT Neight 112.3 kg 112.3
B|DEMOSOTM | WS 456852001 B {005 TEMF Temperatu 378 Celsius 37.58
TIDEMOSOTH | WS 456852001 7005 HR Heart Rat G5 bpm G5
G|DEMOSDTH | WS 456852001 g{o12 SYSEF Systolic 122 mmHg 122
9{DEMOSDTH (WS 456552001 9{012 OIAGF Diastolic G0 mmHg 4]

10|DEMOSDTH | WS 456552001 10jo12 HF Heart FRat 26 bpm 26
11|DEMOSOTH (WS 456552001 11012 FES Fasting B Y8 mg/dl 78
12|0EMOSOTM | WS 456852001 12018 SYSEF Systolic 122 mmHg 122
13| DEMOSOTH (W3 456852001 13018 OIABF Diastolic a0 mmHg 41 e
14|0DEMOSDTH | WS 456852001 14015 HR Heart Rat 78 bpm 78 &
4 | _‘“|_I
Ready [Hdn cals:0 [Obs 1-15 of 15 [ w2
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@ cDiscC

« Thank you for your attention »

| Xavier Bessette, [i-clinics]
~ Jozef Aerts, XML4Pharma
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