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EDC as Central Data Repository

- We have already:

* Clinical Database or EDC
 Single (proprietary) interface to data in single system
- CDISC®

* We have not yet:
« Connection to other ‘electronic’ source data
 Single (open) interface to all data (sites, monitors, reviewers,...)
* ‘real-time’ data
- Standard metadata
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EDC as Central Data Repository
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producer ( ‘ “ consumer CSL
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What kind of producers/consumers?

- eDiary * Clinical Trial Management
- Diary (home treatment, clinical System (CTMS)
events) - Safety (reviewer, system)

- ePRO (Questionnaires, QoL,...) Medical monitor

* Home diagnostic devices

interface * SDTM
* Interactive Voice/Web  Statistics
Response (IVR/IWR) « Pharmacokinetic (PK)
- Drug supply (RTSM) « Study Review Boards
- ECG, ... L

« Central Lab
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Back to the future (past)

* 10 years back

* Few sources, all on paper

» Source data copied on paper CRF

- Data entry from CRF to clinical database

* Programming creates listings for review

- Data clean and locked -> generate extracts for
analysis
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Back to the future (current)

» Multiple systems as data source

* Proprietary data structure

* No standard interface technology

- Data entry by the site

- Merge data after lock

» Review by listings and/or browsing in the database

» Nightmare for monitors

» Multiple systems/paper sources
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Back to the future (future)

* Multiple systems interconnected with a standard
connection technology

 Cloud based, vendor independent, open user interface
» Standard metadata

- Common metadata repository
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First steps towards the future

- Standard Metadata (CDASH/SDTM/...)

* Integration Platform

- Standard interface language XML
- CDISC® ODM
- Standard Metadata conversion tool (XSLT)

- EDC as Central Data Repository

* Single interface to data
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Standard Metadata

- CDISC® CDASH/SDTM
- Standard eCRF forms

» General medical
» Therapeutic area (indication) specific
« Commonly used

« Common terminology

» Standardised metadata
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Standard Metadata: Benefits

* No multiple interpretations
 High re-usability

* Design elements

* Tools (reports,...)

* Less study specific training

» Straightforward SDTM mapping
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Standard Metadata: Drawbacks

» Training of standards necessary

» CDISC standards
* Multiple interpretable

* Not always consistent

* In continuous development
» Loss of necessary flexibility

 Study specific items are more labor intensive
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Integration Platform

Q CDISC® ODM
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Integration Platform

* Integration Technology (XML ODM & XSLT)

 Type of integration and frequency (Cumulative, Incremental,
Snapshot, Transactional)

» Users, Roles and authorizations
» Blinded / Unblinded

» Validation / Verification

- DCF handling (data; process)

* Error handling
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Integration Platform

* Integration Technology (XML ODM & XSLT)

- Data model (source -> target) transfer specification

 (Model specification, Mapping, Transform metadata)
» Transfer technology (Webservices, file upload, ...)
* Frequency and Mode (full, incremental, snapshot, transactional, ...)
* Users, Roles and authorizations
 Reconciliation and/or Validation
* Error handling and Correction
» DCF handling (data; process)

» Responsibilities (Vendor, CRO, DM, Integration Lead)
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Integration Platform: Responsibilities

i

Data Model
CDISC® ODM

3

Integration Platform (Mapping, Format Conversion, XSLT) Sponsor/CRO

Vendor
Source Data Model Source Data Model Source Data Model

XML XML XML

9] 17 17

ClinPhone

RTSM cs[
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Example — Bleeding Event

Please enter the START date and
time of the bleeding event:

A A A
31 Jan 2007

vwyy
A A

11 : 59

vy

Please enter the END date and
time of the bleeding event:

A A A
31 Jan 2007

vyvwyy

A A
11 : 59
I:] Eﬁ?n r':.zﬁ if the END date and time is

D Tap here if you are still bleeding

Please specify the TYPE of
Bleeding Event:

Spontaneous

Traumatic

Post surgery

Please add the locations of
bleeding:

Most severe bleed location:

[Computed]

Add

[Computed]

[Computed]

[Computed]

Please select "Confirm® when ALL locations
have been entered

Bleeding Event Bleeding Event Bleeding Event Bleeding Event

Please specify location of bleeding:

[Computed]

l:l Tap here if "Other"

| o [ oo W s [ e ]

Bleeding Event Bleeding Event Bleeding Event

Assessment of TREATMENT
effectiveness:

-
e

SO

I
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Was there any PAIN MEDICATION
taken due to the Bleeding Event?

Was there any OTHER
MEDICATION taken to treat the
Bleeding Event?

Yes

Yes

No

information below, tap on "Back.

Start of bleed:
Type of bleed:
Bleed location 1:
Bleed location 2
Bleed location 3:
Bleed location 4
Study Medication:
Pain Medication:

Other Medication:

.

Yeu have completed the bleeding event diary.
To confirm, tap on "Confirm". To change
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Example — eCRF Bleeding Event

F‘ag-e: Bleeding Event (eDiary) - eDiaryI [# % rrr-r
End . . . . : . . . Form
- Start |Stat |End | End - . LLOCEIIOI"I Location| Location| Location | Location Location Location Treatment | Study| Pain Other
e 0”90'”922"; LR D 23 & Type#1 [Type#2 Type #3 Type#4 Eficacy Med Med Med .?:n"'g
2 2 o
1| MAY2012 | May | 16:00 | May | 16:08 Spontaneous | Other Other Excellent | Yes | N | N o
2012
2012 2012 .
16:10
31 01
2| MAYZ012 | May | 06:00 Y | Spontaneous | Right Foot Joint Good Yes | N | N ;quz
2012 .
21:30
04 04 Sjn
3 JUN2012 | Jun 13:00 | Jun 13:45 Spontaneous | Oral Other Excellent | Yes | M | N
2012
2012 2012 )
13:58
0 0 Right Hand e
4/ JUN2012 | Jun | 1630 | Jun | 0925 Traumatic gt nan Other Good Yes | Y (N |20
Back 2012
2012 2012 .
09:27
12 Jun
51 Jun2012 | Jun 15:10 Y| Traumatic Left Elbow Joint Good Yes | N | N 2012
2012 )
18:30
12 12 o
6| JUn2012 | Jun 18:00 | Jun 18:30 Traumatic Left Elbow Joint Good Yes | N | N
2012
2012 2012 18-56
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Example: Transfer specification

Question/Label name Data type Required | Format Field Label Field OID Data type Format
(length)
Visit Month Text (7) Yes MMMyyyy Visit Month NS_VISMON Text $30
(MMMYYYY)
Bleeding Start Date Date Yes dd-MMM- Bleeding Start Date XBSTDAT Date dd MMM yyyy
yyyy
Bleeding Start Time Time Yes HH:mm:ss Bleeding Start Time XBSTTIM Time HH:nn
Bleeding End Date Date No dd-MMM- Bleeding End Date XBENDAT Date dd MMM yyyy
yyyy
Bleeding End Time Time No HH:mm:ss  [BleedingEnd 1 , T N seiad > Nesdl
Bleeding Ongoing Integer (1) | No #REQ-BLN-1 [ Bleeding Ongo| Please spefy location of bleeding: ° o e e
‘E’ Selected-> Upper Right Arm
Bleeding End Date Time Integer (1) | No #REQ-BLN-1 | Bleeding End 1| , v 7 Seiected-> stomsch
Unknown Unknown Es%p /m  secas> ?{mm:mm
Bleeding Type Integer (1) | Yes #REQ-Bj-1 Nature of Blee: ”F‘-‘—H\Qé /% ///’:%, G ﬁﬁﬁ?ﬁiﬁ:@ﬁfﬁn\gh
Bleeding Type Location 1 | Integer (1) | Yes #REZ/BTL-1 | Bleeding Locat| — %/ : Pt
I 1 — Al ‘P’ Selected-> Left Knee
Bleeding Type Lo #REQ-BT-1 Bleeding ///Q-BTL-1 Bleeding Locat| ! 7? T ;;@J.QS»HLLR.gm ™
T . / : // ' T e e
Bleeding Type LG ype Code list //REQ-BTL-T | Bleeding Loca ., / T o
N / :\ o :x’rsse\t‘ecgliedd» Lff:;:l;eirm
Bleeding Type Ld [ Value | Text / |#REQ-BTL-1 |Bleeding Locat| ° / [Computted] . 0 selerres s Az o
H1 ¥ Selected-» Left Hand Front
Q ‘7’ Selected-> Left Hand Back
Bleeding Locatior] 1 Spontaneous #REQ-BL-1 | Bleeding Locat| ] aphere Otrer ’ 152 Seloctod-» ight Glatzal musce burtocks)
Bleeding Locatiorl 2 Traumatic #REQ-BL-1 | Bleeding Locat| s | nex | bmmieolty s
Bleeding Locatiof | 3 Post surgery #REQ-BL-1 | Bleeding Locat P sttt gt el T
‘G1’ Selected -» Retroperitoneal
Bleeding Locati0|i 4 Unknown #REQ-BL-1 Bleeding Locat "
Treatment Efficarl, — #REQ-EFC-1 | Subject Assessment of SUPPXB_XBTRTEFF Decode Text | $50
Hemostatic Efficacy
Study Medication Taken Integer (1) | Yes #REQ-BLN-1 | Study Medication Taken SUPPXB_XBTRTNY Decode Text | $3
Pain Medication Taken Integer (1) | Yes #REQ-BLN-1 | Pain Medication Taken SUPPXB_XBCMPAYN | Decode Text | $3
Other Medication Taken Integer (1) | Yes #REQ-BLN-1 | Other Medication Taken SUPPXB_XBCMOTYN | Decode Text | $3
CREATETIME Form Save Time XBDTC DateTime dd MMM yyyy -
hh:nn
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Example: Central Lab Upload Form

1alysis (Dipst

rcjected administr
date

Central Laboratory
Upload BIOCHEMISTR

_ i I [ JCRDSScratch I #4CSL Lab Loader Test I £,0000001-0005
B 5

Demagraphics )
Inactivate Page

() HAE History Subject: 0000001-0005 [% Central Laborato 4
D f'u"lgdical_-"SurgicaI Histor | Page: Central Laboratory Upload HEMATOLOGYZ Screening U p I o3 d H E r'ﬂATD I_ D G"‘f‘l [%' /
Y'_”\]? ) Date of Specimen Collection 22 Aug 2012 VR
% \.P":alst S|Ig|;s o C entra | I_ a h aorato r'_.l,-' (DD MMM YY)
ysical Examination ) ) ) —] .
[) Assess risk of deep vei Time of Specimen Collection U p I o3 d 12:00 e VR
thrombaosis YMN? TH F-E_D r'p'll B O P H I |_ I;Ela_ I -
[ sample Collection Specimen Accession Mumber 204374 0018 100 &% W% Bl

[5 C1-INH functianal

Central Laboratory

activity Blood %% Bl
[5) C1-MH and C4 antigen UpIDEd COAGULATIOMN -
levels

[ Anti-C1-INH antibodies

Central Laboratory

Eurofins Medinet  §% % &l

0 Urinalysis (Dipstick) ND Report Test Name Result | Unit Lower Limit Up U p I o3 d ."‘-'lrl F'EAL S"E"-F E
B P wtrati 1| 01| Basophils (%) 1 % 0 2\ / O/H
4 2 | [1 | Basophils (Abs) 00 |19 |00 02 gentral Laboratory / O/ H
Upload BIORAEMISTR' N 3 | [ | Eosinophils (%) 2 % 0 7 load URIMNALY 9 O/ H
[3 Central Laharatory 410 Eosinophils (Abs) 01 1009/L 0.0 07 N /I [o Y|
Upload HEMATOLOGY | '\ | (] | Hemoglobin 150 | giL 135 175 S OrH
8;:‘;;’ Laboratory | | O] | Hematocrit 081 | LL 040 052 O/ H
THROWMBOPHILIA [ | Total Lymphs (%) 45 % 20 44 M | Entry Error =l = @ 5N
[% Central Laboratory . L
Up|DEd COAGULATION Cllnlcally Slgnlﬁcant
r , ? Value is outside of range. Specify the clinically si
Se:nrzl \E’?F?;TtSDRFET\r Opened To Site from System (08 Nov 2012)
ploa ) ;
Gentral Laboratory /a 1| Total Lymphs (Abs) 15 | 1009 10 40 OrH
Upload URINALYSIS 9 | O MonuW 7 % 3 10 (o IV |
HilGrocytes (Abs) 03 104911 01 09 (o I N|
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Example: Central Lab Upload Form

Protocol No. CSLCT-HDL-10-70 CSL PAREXEL(#203857
LABORATORY REPORT
Mr. Test Contact EWA (9970097) MNeverland_NA Fax - -979680
Visit: Day 1 BEFORE dosing
Subject 1D: 99?009[70002 Fasting: Yas
Collection Date: 08-JAN-Z012 0 Kg
Collection Time: 09:00
Central Lab Form / /
SubjeciC 0000001-0006 B s
FPage: Ce sdroratory Upload HEMATOLOGY - Screening
Date of Specimen Collection
lalllY (1Y Ry’ VRN
Time of Specimen Collection
r clods) 0 ‘E E
Specimen Accession Number 00 & e H
Specimen Type Blood ‘9
Specimen Condition vV Y
Laboratory Eurcfins Medinet  {% 8 &l
= MND | Report Test Mame Result | Unit Lower Limit | Upper Limit | Range Flag | Comment | CS/NCS
1 Basophils (%) 1 % 0 2 Qi

™
n Doceoebile (fled an 40800 an oo i i f I



Example: Central Lab Upload Form

Lab Report

Normal Ranges Si:|1|':iirf1ii¢;t::|'lice
Parameter Result | Unit |HfL Low | | High Comment —

Hematology
Hemoglobin 1 g/dL 13.5 -117.5 Yes[|'No[]
Hematocrit 1 % 40 - |52 ves[]'No[]
Reticulocytes (%) 1 % 0.7 -|25
Red Cell Count 1 x10E6UL | L |46 -l58 Yes[ ]'No[]
MCV 1 il 81 - |98 ves[]'No[]

i TI0 | Keport Test Mame Result | Unit Lower Limit | Upper Limit | Range Flag | Comment | CSINCS —>
1 Basophils (%) T % U 7 [ |
2 Basophils {Abs) 0.0 1079/ 0.0 0.2 Lo BV
3 Eosinophils {%) 1 % 0 7 Lo N
4 Eosinophils (Abs) 01 1009/ 0.0 0.7 Lo BV
5 Hemaoglobin 140 | giL 120 160 Lo Y|
6 Hematocrit 045 | LiL 0.36 0.46 Lo NN
7 Total Lymphs (%) 24 % 20 44 Lo NN
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Example: Central Lab Upload Form

Clinical Research Coordinator (view)

# MD |Report Test Mame Result | Unit Lower Limit | Upper Limit | Range Flag | Comment | CSINCS
1 | [] | Basophils (%) 1 % 0 2 (o Y|
2 | [ | Basophils {Abs) 0.0 | 100%L | 0.0 02 O/
3 | [ | Eosinophils (%) 1 % 0 7 (o IV
4 | [] | Eosinophils {Abs) 01 | 10"L |00 07 [o I
5 | [ | Hemoglobin 140 | glL 120 160 (o I
6 | [ | Hematocrit 045 | LIL 0.36 0.46 [o I
7 | [ | Total Lymphs (%) 24 % 20 44 OBl
Data Manager (view)
Char MNum Lower Upper R
# [ND Cpozr:meter r\i‘?ﬁgn e Parameter Name Result| Unit Ll'“?:i\;er Llﬁﬂﬁer FFT‘:HQE Comment|{ CSINC S[Result Result USﬂT.:;dard Limit Limit L?}?t s(ft:tmugletlon
g (Std.Units}{Std_Units {Std.Units}{Std_Units Done
1| [ | BASOLE E}Zf”ph“ il oat e vt K (e 0 |2 . 1 % 0 2
2/ [ | BASD (Eft?;}ph”s Basophils 00 |10 |00 |02 0.0 0.0 1009/ | 0.0 0.2
3| [ | EDSLE (Eoz}smph”s Eosinophils/Leukacytes | 1 % 0 7 1 1 % 0 7
4 [ | E0s (E;tfs";”ph”s Eosinaphils 01 |10 |00 |07 0.1 0.1 1009/ | 0.0 0.7
5 [ | HGB Hemaglobin | Hemoglohin 140 | gL 120 | 160 140 140 g/l 120 160
6| (1| HCT Hematocrit | Hematocrit 045 | LIL 035 | 046 045 0.45 LiL 0.36 0.46
Total
7| O | LYMLE Lymphs Lymphocytes/Leukocytes | 24 % 20 44 24 24 % 20 44
(%)
Total
8 [ | LYM Lymphs Lymphocytes 19 [100L |10 |40 19 19 109 | 1.0 40
(Ahs)




Example: Lab specification, analytes

Laboratory LoMas
Lah name ResultlD Parameter BaseBatteryMame  TestCode TestMame
Eurofins Chemistry AST Biochemistry AST AST
Eurofins Chemistry Biochemistry ALT ALT
Eurcfins Chemistry Biochemistry CA Calcium
Eurofins Chemistry Biochemistry CPE CK
Eurofins Chemistry Biochemistry CKEMB CK-MB
Eurofins Chemistry Biochemistry CKEBB CK-BB
Eurcfins Chemistry Creatinine Biochemistry CRE&, Creatinine
Eurofins Chemistry C-Reactive Protein Biochemistry CRF C-reactive Protein
Eurofins Chemistry Glucose Biochemistry GLu Glucose
Eurofins Chemistry Fotassium Biochemistry POT Potassium
Eurofins Chemistry Sodium Biochemistry 500 Sodium
Eurofins mmunochemistry TropininT hs Biochemistry TROT Troponin T
Eurofins Chemistry BUM (Urea) Biochemistry BLIM BLIM (Urea)
Eurofins Hematology Hemoglohin Hematology HB Hemoglobin
Eurofins Hematology Hematocrit Hematology HCT Hematocrit
eCRF 50T
LBCAT LBTESTCD  LBTEST LBCAT LBTESTCD LBTEST
AST Azpartate Aminotransferase (45T) BIOCHEMISTRY AST Aspartate Aminotransferase
ALT Alanine Aminotransferase (ALT) BIQCHEMISTRY  |ALT Alanine Aminotransferase
|C.'-‘-. Calcium BIOCHEMISTRY Ca Calcium
.CH Creatine Kinase BIOCHEMISTRY Ck Creatine Kinase
CEMEB Creating Kinase (Muscle) BIOCHEMISTRY CEMEB Creatine Kinase MB
CKBB Creatine Kinass (Brain) BIOCHEMISTRY CKBB Creatine Kinase BB
CREAT Creatinine BIOCHEMISTRY CREAT Creatinine
CRP C-reactive Protein BIOCHEMISTRY CRP C Reactive Protein
GLUC Glucose BIOCHEMISTRY GLUC Glucose
K Fotassium BIOCHEMISTRY ¢ Potassium
SODIUm Sodium BIOCHEMISTRY SODIUM Sodium "
2 = BIOCHEMISTRY PH pH
30_Sep_13 23 TROPONT TroponinT BIOCHEMISTRY TROPONT Troponin T -




Integration Platform: Benefits

- All data in a central location
- Simplified data management, review, monitoring
* All data “real time” available in EDC
* Interactions between datapoints possible
* Clear responsibility between vendor and EDC-developer
« Same technology for all integrations
* Less dependent on vendor/system

» Simplified documentation

« UAT Testing is less complex
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Integration Platform: Drawbacks

- eCRF Study development is more complex
 Additional documentation
» Study setup involves multiple systems/vendors

* Multiple teams and multiple timelines
* Negative experience/attitude to new roles (consumers)
* Error handling is new

 Bug fixing is more complicated because of multiple
systems involvement
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Integration Platform: Future directions

* All interfaces in CDISC ODM format

- Standardized XSLT

* Error notification to “Integrations Lead”

* Single study setup team for all “data” systems

 Consistent use of originator of data in EDC

» Distinguish between data to be entered and to be loaded
* Patient related outcome data cannot be queried

* Integrate DCFs in EDC
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EDC as Central Data Repository: Summary

» Awareness of importance of the integration platform

 ‘real-time’ data of all sources
 The term ,source” need to be redefined

» Develop tools (reports, consistency checks...)

» Training of producers/consumers is essential

* Investigator as EDC user (producer and consumer)

« Coders, medical reviewers, safety reviewers, data reviewers,
statisticians, ... use EDC

* Less (critical) programming

- Standards are a prerequisite
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EDC as Central Data Repository: Discussion

* |s EDC capable?
* Are we capable?

*Or...

CSL
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