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Clinical Trials Process

FROM DATA CAPTURE THROUGH ANALYSIS AND SUBMIISSION

SUBMISSION
INTEGRATION TRANSFORMATION ANALYSIS REPORTING POST SUBMISSION

SAS DRUG DEVELOPMENT: Clinical Trials Analysis & Reporting
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SAS and the Next Generation of
Clinical Research

Collaboration Confidence and Process Advanced
and Access Control Improvements Analytics

e Access- e Compliant, e Workflow e Scientific
anywhere web regulated support and analytics
interface environment process S e

e User, team and e Activity orchestration analytics
role-based traceability e eProtocol, EDC 2 Bata
access e Transparency andb exploration

: eSubmission

e Messaging and e Reproducibility amE e  Data

alerts visualization

e Automated
work
assignments
and transitions

e Shared libraries
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Clinical Data Analysis and
Reporting Business Needs

Submission and
regulatory
support

Analysis
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Needs for a metadata
management solution versus SDD

OK
* Robust platform to cover other parts of v
clinical data management and stafistics X
« Need to store data 4
- Need fo have several workflows V'
- Capability to execute SAS code v
« Traceability, security and audit v
« Reporting capabilities v
But...
« Ul for granular datfa standards
management

« Study specification process
« Study validation process
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Come to the rescue... Robust SDD
Interface

Application Programming

Package com.sas.hls.client

Class SessionFactory

public static Session newSession(

URL url, String userid, String password)

Session

getServiceManager()

ServiceManager

\
DrugServiceManager

getAclService ()
Get the AclService instance for this session.

getAnalysisService ()
Get the AnalvsisService instance for this session.

getAunditService()
Get the AuditService instance for this session

getBatchRepositoryResourceService ()
Get the BatchRepositoryResourceService instance for this session

getBatchWorkspaceResourceService ()
Get the BatchWorkspaceResourceService instance for this session.

getGlobalPrivilegeAssignmentService ()
Get the GlobalPrivilegeAssignmentService instance for this session.

getGroupService ()
Get the GroupService instance for this session

getJobExecutionService ()
Get the JobExecutionService instance for this session

getJobService ()
Get the JobService instance for this session.

getMembershipService ()
Get the MembershipService instance for this session

getOrganizationService()
Get the OrganizationService instance for this session.

getPrivilegeService()
Get the PrivilegeService instance for this session.

getProjectService()
Get the ProjectService instance for this session.

getRecycleBinService ()
Get the RecycleBinService instance for this session.

getRepositoryResourceService ()
Get the RepositoryResourceService instance for this session.

getRoleAssignmentService()
Get the RoleAssignmentService instance for this session.

getRoleDefinitionService ()
Get the RoleDefinttionService mstance for this session

getScheduleService ()
Get the ScheduleService instance for this session.

getSubscriptionService()
Get the SubscriptionService instance for this session

getUserService ()
Get the UserService instance for this session.

getWorkItemService ()
Get the WorkItemService instance for this session.

BABRBEEEEIEEIEEEIEERETER
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Get the WorkspaceResourceService instance for this session.
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SDD = extensible and modular
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InterfaCtwe™
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CDmation

« An integrated solution with six components:
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CDmation’s playing field
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Functionalities
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Functionalities
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CDmation Roadmap

PROCESS VIEW OF SOLUTION

DATA COLLECTION P m—— §‘
ARER ! | Dpatas]

| ANALYSI
(e)PROTOCOL anmRSs '

(e]RANDOMIZATION LIERARY

‘\
o
H

TAT PROGRAMMER

260

EDC Build

T~

Extend library to
include Analysis

STUDY CDASH+
e . DATA
METADATA

1
STUDY- I 1
STUDY
SPECIFICATISN——METABATA | -
REPOSITORY i
1 1
1
1
I
U
____________ =N, report
P - r— —————————————————— |=

[ =)
1 ]
1 >
1 [=]
=]
1 =
1 w
1 w
i 5
1 STUDY SD"M 4
1 DATA & %
i METAI;nT*\ i
1 . o
1 =BEFINE XML
1
: 3 BIOSTAT
1 1 L
. 3 STAT PROGRAMMER
1
1
1 STUDY ADaM
I DATA &
1 METADA]%
1 L
1 “DEFINE.XML
1 — "
1 3 BIOSTAT
: 3 STAT PROGRAMMER
I STATISTICAL OUTPUTS
\ v
\
N\ ,/
P

Standards

”

Generate Analysis

N o — — ———— - - -

sBusiness & Decision

Sciences

\\
Restricted © SAS Institute and Business & Decision Life Sciences 20 [T AgRfsTeserved-=—========="



Agenda

\
‘ Intfroduction SAS Drug Development
\

‘ CDmation

‘ Use Cases

[

‘ Reports in SAS Drug Development
/

HSas. sBusiness & Decision

Restricted © SAS Institute and Business & Decision Life Sciences 2014 All rights reserved.



Use Case 1 - Study Specification

Siudy Specification and Metadata Repository
Pick and Select study creation
«  Creation of Trial Design specifications
. Defines all study specifications in a controlled manner

« Allows generatfing a study metadata repository for
comparison reporfing within and across studies

«  (Generates a define.xml upfront
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Data Standards Library

« The Data Standards DATA STANDARDS
Library contains : LIBRARY
— Data Collection Modules: , ., couecnonni .
+ using CDASH metadata MODULES /i i
 with clustered SDTM Adohe

SDTM IG 3.1.3
« front end edit checks
 CRF completion E E
Instructions ﬁ
— Metadata Definitions : THERAPEUTIC

. SDTM Standards Sl 8 - 3 - 2

« Therapeutic Area
Standards

metadata EDIT CHECKS
« annotated for CDASH CRrINSTREGTIONS
« annotated for SDTM SDTM 1.3
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Data Collection Modules - CDASH

DATA COLLECTION S—
MODULES LIBRARY |Vital Signs

. Vital signs
| ]
DM 1 g VSDAT VSTIM
Adobe Date and time performed | | | | \ | (24 h time clock)
DM 2 dd  mmm yy
Adobe VSTEST VSORRESU

[VSORRES |
| ! RE: L[EE
éé% Adobe Weight VSORRE VSTEST |Height cm [VSORRESU]

)

ég% VSTEST
~ Pulse Supine” N SBGRRES | PeSMIN USORRESU
VS 2 Standing” beats/min
Adobe VSTEST vspos
E Adobe

Blood ic/di i
EG 1 = Sressure Supmu‘a Ijm%ﬁl'l systolfcfdfasto\fc (mmHg)
?ﬁﬁi Standing” H—m—rl systolic/diastolic (mmHg)
ﬁﬁ Collected CDASH Variables  CRF Prompt Codelist Preprinted values
E i VSDAT Date
WS TIM Time
WS POS Fostion POSITION
WSTEST Test LM YWSTESTCD|Height
WSTEST Test LM YWSTESTCD|Weight
WSTEST Test VLM VSTESTCD | Fulse
WVoTEST Test VLM WSTESTCD Sywstolic Blood Pressure
WSTEST Tast YVLM WSTESTCD Diastolic Blood Pressure
WSOREEST Lhut YVERESU I
WSOREEST Lhut YVERESU ki
WSOEREST Ehat WEREST heats/min
WSOREEST Lhut WERESU mmHy

CRF template using CDASH c§§ fions s Business & Decision
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Data Collection Modules - SDTM

MODULES LIBRARY [Vital Signs
Vital signs
Date and time performed | | | | VSDTC | | | (24 h time clock)
VSORRES where ddmmm - yy hh MM SORRES where
VSTESTCD = "WEIGHT" VSTESTCD = "HEIGHT"
Weight @ kg Height l:I:D cm
Pulse Supine* beats/min [VSORRES where VSTESTCD =
VSPOS = "SUPINE", | standing* beatsimin | PULSE"
"STANDING"
Blood Supine* I systolic/diastolic (mmHg) ASEREES whfre "
pressure VSTESTCD = "SYSBP",
Standing® 1 systolic/diastolic (mmHg) |"DIABP"
* (supine: after = 5 min. rest; standing: after = 1 min. standing)
Value Level Metadata (ValueList. VS.VSTESTCD)
Source Controlled
Variable Value Lahel Type | Terminology Origin Role | Comment
VSTESTCD |DIABP DIASTOLIC BLOOD PRESSURE integer CRF
VSTESTCD |HEIGHT HEIGHT integer CRF
VSTESTCD |PULSE PULSE RATE integer CRF
VSTESTCD |SYSBP SYSTOLIC BLOOD PRESSURE integer CRF
VSTESTCD |WEIGHT WEIGHT nteger CRF

HSas. sBusiness & Decision
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Study Specification

-log off - modu tion

sBusiness & Decision

ction

®:Business &Decisio
Lifey

- m
Business & Decision # Study selection screen
Lifey
rial Design | Visits XML Parameters | Study Build # Study selection screen
a Collection Module (DC| Study overview =
Visit: | VI = %y | Copyfrom
: Visit ¢ ocu ¢ TPTHUM §  TRT ¥ TPTREF ¢ < il
Action 1 1 Questions| | [ [ | ORDER
Dl Question & Type & | Order & |
3 R | @] | Screening ou_800 || ©
= X N
R 2 R || @ | |Sscreening vs_s0 || @
|| 2 R | @] | screening Lso || @
E e
Rl e [ || @ |Randomizaton |DH_900 ||@
R e VISIT 3 CHM_900 =)
Rl e BOTH
R e VISIT 3 VS_900 2
nto see the Implementation Guide.
R|le] [wsra Leoo0 || @

Temporary build

Pick and Select DCM

f)S&S sBusiness &Decision
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Define.xml

M Cuncmmla.m Inle[vam(ms Dna record per recorded medication Tabul STUDY]D USUBJID. ‘Ta.bulahuns Lot xg
Medications occutrence or constant-dosing interval CMTRT, CMSTDTC
per subject

EX Exposure ‘Intatvenhons | One record per constant dosing ‘Tabulanon ‘ STUDYID, USUBJID, ..\ Tabulations'ex.xpt

AE Adverse Events !--_-_
STUDYID Studv Identifier

Protocol, CRF IDENTIFIER | The STUDYID variable has a fived format: XXXX-YYYY',
where "KXXX' indicates the 4-digit compound code and the
¥&ki the 4-digit study code

DOMAIN | Domain Abbi gy e i (ValueList. = VSTESTCD)

T - i Si]bﬁ--_---_

See Computational
VSTESTCD |BMI BODY MASS INDEX integer Derived Method:

VS BMI
VSTESTCD |DIABP DIASTOLIC BLOOD PRESSURE integer CRF
VSTESTCD [-]EIGH" LICACLLT daat LI
VSTESTCD | PULSE POSITION, Reference Name (Codelist. POSITION)
VSTESTCD

STANDING
SUPINE SUPINE

‘ SEX, Reference Name (Codelist.SEX)

—’—

F T msnala
Algorithms (VS.BMI)
= -_
U
VS BMI Equa]s to WEIGHT DIVIDED BY HEIGHT SQUARED

Computational Algerithms (VS.VSDY)

Equals to (VS.VSDTC - DM RFSTDTC) + 1 IF VSDTC is on or after RESTDTC Equals to (VS.VSDTC - DM RFSTDTC) IF VSDTC
VSVSDY
precedes RESTDTC

$Sas. =#Business &Decision
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Use Case 2 - Study Validation

Study Validation

Comparison reports against specifications
« Vdlidation performed on structural and content level
«  Qutputin Excel spreadsheet, HTML and PDF report
« Qutput also stored in the Feedback Tracker

ySas. sBusiness & Decision
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Select checks => Create Job

. CDmation

Manage checl s

Data model : *

Library active date

Project: *

Study : *

Jobname:*

Job description : *

Input Dataset Path

B Save job @

Create job | |xisting jobs

Library selector |Global_Onco CDASH1.1_SDTM3.1.3 Job type:
22/04/2014
BBBE =

BBBB-00001 | =

Type of checks :

ISAS/BBBE/BBBE-
00001/Files/Staging/DM_CRO/SDTM_SAS_C

Reset selection View selected checks

(10f16) | 1a | <=
Check name ¥ Severity &
Check3130000001 MEDIUM
Check3130000002 HIGH
Check3130000003 MEDIUM

All

All classes

Data checks

Metadata checks

Events

Interventions

Findings

Findings about

Trial design

Special

67 (8] 9] 10]|w [ =

STAGING PRODUCTION

25 |~|

~

Description ¢

Check if all the date variables (—-DTC, —
STDTC, -ENDTC, RFSTDTC, RFENDTC, —
RFTDTC, BRTHDTC) have a 180 8601
standard format

Check per —TESTCD ifthe —-STRESU is
consistent within the trial limited to records
where [-STRESN == NULL]

Check if AESER =Y that [AESCAN="" or
AESCONG=Y" or AESDISAB="Y" or
AESDTH="Y" or AESHOSP=Y" or AESLIFE="Y"
or AESMIE=Y or AESOD="Y] (Check only
applies if serious criteria are completed)
(&&) Check if [AESCAN=Y" or AESCONG=Y
nr AFSNIRARSY nr AFSNTH=Y nr

4,Sas.
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Error message &

DATE VARIABLE does not have a |50
8601 format.

The STANDARD UNIT is not consistent
per TEST or EXAMINATION.

The AE is serious, but none ofthe
serious criteria is answered Y. (&&) The
AE is not serious, but one ofthe serious
critera is answered Y’

d

usiness & Decision

- log off - module selection

125 CHECKS SELECTED

DM Version ~

Global_Onco_CDASH1.1_SDTM3.1.3

Global_Onco_CDASH1.1_SDTM3.1.3

Global_Onco_CDASH1.1_SDTM3.1.3

sBusiness & Decision
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un job => Review issues

ODEL
OMPLIANCE
HECKER

Reported Exception Record Identifiers Exception Attributes
_A— A A

The STAMDARD UNIT is not consistent per TEST ar
1002 EXAMIMATION High 1000-0000 LB LETESTCD  LIPASE LBSTRESU %
The STANDARD UNIT is not consistent per TEST or
1002 EXAMIMATION High 1000-0000 LB LBTESTCD  LIPASE LBSTRESL  mmall
The STAMDARD UNIT is not consistent per TEST or
1002 EXAMIMATION High 1000-0000 LB LBTESTCD:  ALKP LBSTRESL U
The STAMDARD UMIT iz not consistent per TEST ar
1002 EXAMIMATION High 1000-0000 LB LETESTCD:  ALKP LBSTRESU L
The STANDARD UNIT is not consistent per TEST or
1002 EXAMIMATION High 1000-0000 LB LBTESTCD  LIPASE LBSTRESL UL
START DATETIME OF OBSERWATION falls after the EMD
1005 DATETIME OF OBSERYATION. High 1000-0000  AE 1000-0000-00019 AESEQ 1 AESTDTC 1998-12-01T17.00 AEENDTC 1995-12-01 T16:30
START DATEMIME OF OBSERWATION fallz after the END
1005 DATESTIME OF OBSERY ATION High 1000-0000  AE 1000-0000-00037 AESEQ 1 AESTDTC 19958-12-15T07:40 AEENDTC 1988-11-25T08:00
START DATEMIME OF OBSERYATION falls after the EMD
1005 DATETIME OF OBSERVATION. High 1000-0000  SE 1000-0000-00004 SESEG 2 SESTDTC 1998-11-17T02:06:00 SEEMDTC 1998-11-17T07:.07:00
START DATETIME OF OBSERWATION falls after the EMD
1005 DATETIME OF OBSERYATION. High 1000-0000  SE 1000-0000-00009 SESEG 2 SESTDTC 1998-11-24T03:00:00 SEEMDTC 1997-11-24T05.01:00
START DATETIME OF CBSERYATION fallz after the EMD
1005 DATETIME OF OBSERYATION. High 1000-0000 SV 1000-0000-00022 SWETDTC 1998-12-03 SWENDTC 1995-12-02
START DATETIME OF OBSERYATION falls after the END
1005 DATETIME OF OBSERYATION. High 1000-0000 3 1000-0000-00010 SWSTDTC 1998-11-24 SYENDTC 1995-11-22
START DATETIME OF OBSERYATION fallz after the END
1005 DATESTIME OF OBZERY ATION. High 1000-0000 =W 1000-0000-00014 SWETDTC 1998-11-16 SWENDTC 1998-10-16
START DATETIME OF OBSERYATION falls after the END
1005 DATETIME OF OBSERYATION. High 1000-0000 3 1000-0000-00035 SWSTDTC 1998-12-17 SYENDTC 19971217
The LENGTH of the --TEST variable iz more than 40 ERY. MEAN CORPUSCIULAR HB
1007 characters. High 1000-0000 LB 1000-0000-00001 LBSER 35 LBTEST CONMCEMTRATION MEAS LEMGTH 43
The LENGTH of the --TEST variahle iz more than 40 PARTIAL THROMBOPLASTIME TIME
1007 characters. High 1000-0000 LB 1000-0000-00030 LBSEG a4 LBTEST MEASUREMENTS LERMGTH 41
1008 The --TESTCD starts with a number. High 1000-0000 LB 1000-0000-00001 LBSEG 3 LETESTCD  ZAMYL
An ORIGINAL RESLLT is completed but the STANDARD
1009 RESULT (CHARACTERISTIC) is mizsing High 1000-0000  |E 1000-0000-00006 [ESEG 1 [ECRRES il IESTRESC
An ORIGIMNAL RESULT is completed but the STAMDARD
1008 RESULT (CHARACTERISTIC) is missing High 1000-0000  SC 1000-0000-00031 SCSEQ 1 SCORRES  R-K SCETRESC
An ORIGINAL RESLLT is completed but the STANDARD
1009 RESULT (CHARACTERIZTIC) is missing High 1000-0000  =C 1000-0000-00014 =CSEQ 1 SCORRES W-B SCETRESC
An ORIGIMNAL RESULT is completed but the STAMDARD
1008 RESULT (CHARACTERISTIC) is missing High 1000-0000  SC 1000-0000-00022 SCSEQ 1 SCORRES MU SCETRESC

9 sBusiness &Decision
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Manage Issues

IDP { Study

Fesdback Crested Manualhy

-00001

Unigque: |4

Description =

Error Mezsage States = HEW
[
SSue veldl -
Assignad group Select one | - Category A5 Datasets | -
subCstegory Content of the 545 datazats | - |ssus created 2014-03-217 10:23:24
Domain Datasst Select one - Cheack Check2130000725
Fezdback Position Select one - Fesdback Position Value
Unigue Subjsct |d Aszsigner Usar GOMD1
omments | #
=
P — E s '] g o P
SOtatus nistory
2014-03-21 10:28:12 GDMOD1 NEW
ariable Details
Name ¥ Value <
\ ’ | Text to jiter Text to filter
2014-03-21 10:23:24 VARIABLE
20140321 10:23:24 DOMAIN " 11 )
@ Go Back
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REPORTING possibilities

EXECUTABLE JAVA
JAR FILES PROGRAMS

ECLIPSE
SDD
SAS JAVAOBJ JAVA API

SAS
PROGRAMS

SAS IOM
+
VBA

Additional Capabilities:

1. SAS Programs / Macros
2. Java Programs
» 3.Java JARs
4. Java Executable exe files
5. Microsoft Excel Graphical capabilities

v

4
|
GSas.  “aBusiness&Dedision

- Sciences
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Reporting capability

SAS (‘
ENVIRONMENT )SaS
SAS
PROGRAMS
A ]
STUDY <@- SAS
DATA DEFINEXXML  DATASETS
FILES DOCUMENTS  OUTPUTS

Data Standards Library Comparison
Implementation Guides
Completion Guides

Trial summary-based search reports
Metrics reports

ORACLE
DATABASE

| _I
REPOSITORY

DATA STANDARD STUDY METADATA
[T | [T |

ISSUE
TRACKING

ORACLE

AUDITIRAIL

Study metadata comparison across study versions
Study metadata comparison across projects
Define.xml

Export of trial design datasets

Study metadata-based search reports

ySas. sBusiness & Decision
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Reporting capability (1)

Data Standards Library Comparison

SAS ® Drug Development

Help

| B Repository |3 workspace - | {5 CompareOracle (1.0} [read-o... *

AE 101

—_——
Variable Name | Label AE 900

Fath of the pro

AIMSV76_QS_001
Path of the

AVETST2
CM_200

CO_900

DM_900

- SU_900
- SV_800
- SV_900
- SV 001
- TEST 001

Restricted © SAS Institute and Business & Decision Life Sciences 2014 All rights reserved.

Field that can be used to describe the DCM content
CM 900

CO_9%00

DM_900

DS_900
DS_900_A
DS_901

DS 901 B
EX_900

LB _900

LB 901

MH 900

MH 901

PR_807

PR_900

SU_900

SV_800

SV_900

SV_001
Description test 001

DATASET

DEMO

BTGB BB

w
<

sV
sV
DM

T T T - T A

]

LT T T T = = R B R B ]

X

S I I -

i

T I T T I T - T T R

v2ZMAY2013 | v30MAY2013

HSas. sBusiness &Decision
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Reporting capability (2)

Implementation Guides

SAS ® Drug Development

T

7 SUPPSU Supplemental Qualifiers for | Relationship One record per IDVAR, 42 Tabulstion
Dashhboard Repository Workspace {5} Create Implementation Guide [rea su g\éﬁg‘m- GNAM per
Test Events dzaf. 50| Tabulstion
WE Wital signs test AVE Findings One record per vital sign 70 Tabulstion

measurement per time point
per vigt per subject
T |
Variable Hame Label W5 Wital signs test AVE Findings One record per vital sign 70 Tabulstion
| measurement per time point
per vigt per subject

JEL Hello docky, Finclings et 80 Tabulstion
TO 3 Wital signs domain Findings One record per vital sign 93 Tabulstion
measurement per time point
per visit per subject
DEMO demo description Findings 123 Tabulstion
o
32 Variable metadata
This section describes for all wariahles the following
0 WVariable name
0 Variable label
0 WVariable type (numeric or character) and length
0 Controlled terminology used
0 Crigin funique origin or combination of the following: CRF, eDT, derived, assigned and protocol)
0 Eole (identifier, topic, timing, grouping qualifier, result qualifier, symonym qualifier, record qualifier or variable qualifier)
0 Core (required= reg, expected = exp, permissible= perm)
Comment (relevant information that further clarifies the variable
11

Specia puspoze domaing

DATASET NAME LABEL LENGTH  ABBREVIATIO — yaye NAME NAME NAME
AE STUDYID Stuy ldertifier 40 Ren, Iclzrtifier text
AE STUDYID Study Identifier 40 Feg Icertifier text
AE STUDYID Study Identifier 40 Reg Iclertifier text
AE STUDYID Study Idertifier 40 Ry Idertifier tent
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Reporting capability (3)

Study Metadata Comparison

- 2 different statuses:
— Ok : no metadata conflict
— Difference : difference in metadata value between studies

Status Dataset Label A1000 0000 A1000 0001 A1000 0002
Ok AE Adverse Events X X X
Status Reference Computational algorithm A1000 0000 A1000 0001 A1000 0002

DM.AGE to (DS.DSSTDTC-DM.BRTHDTC)/365.25 where DSTERM = TNFORMED CONSENT X
OBTAINED'

M.AGE . (DS.DSSTDTC-DM.BRTHDTC)/365.25 where DSTERM = TNFORMED CONSENT X X
OBTAINED'
DM Demographic X

Ok DS Disposition X X X

HSas. sBusiness & Decision
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SAS Drug Development -
integration with CDMation

« SAS Drug Development = open extensible platform

 Integration

1. User access and security model
« Re-use system metadataq, login session of SDD
« Integrated user experience (including single sign-on)
« Integrated user roles & privileges

2. Audit frail and permission reports

. Access from SDD-executed SAS code to all metadata from SDD
and CDMation (audit trail, permissions)

3. Metadata validation flow across all parts

« Jobs (SAS programs) running in controlled execution
environment with complete access to CDMation standards and
study metadata

«  One infegrated repository for jolbs, documents and other output

ySas. sBusiness & Decision
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Thank you

Frankfurt, Germany, 6 May 2014
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