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SAS and the Next Generation of

Clinical Research

e Access- e Compliant, o
anywhere web regulated
interface environment

e User, team and e Activity
role-based traceability .
access

e Transparency
* Messaging and e Reproducibility
alerts

e Shared libraries
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Clinical Data Analysis and
Reporting Business Needs

Analysis
authoring and
execution
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management and
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Needs for a metadata management
solution versus SDD

OK
* Robust platform to cover other parts of clinical "
data management and statistics X
« Need to store data A
- Need to have several workflows A
« Capability to execute SAS code vV
 Traceability, security and audit v
* Reporting capabilities v

But...

« Ul for granular data standards management
o Study specification process

e Study validation process

ySas. sBusiness &Decision
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Come to the rescue... Robust SDD
Application Programming Interface

getAclService ()
Get the AclService instance for this session.

getAnalysisService()
Get the AnalysisService 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.

Package com.sas.hls.client

getGroupService ()
Get the GroupService instance for this session

getJobExecutionService ()
Get the JobExecutionService instance for this session.

Class SessionFactory

getJobService ()
Get the JobService instance for this session.

getMembershipService()
Get the MembershipService instance for this session

public static Session newSession(

getOrganizationService ()
Get the OrganizationService instance for this session.

URL url, String userid, String password)

getPrivilegeService()
Get the PrivilegeService mstance for this session.

getProjectService ()
Get the ProjectService instance for this session

Session

getRecycleBinService()
Get the RecycleBinService instance for this session.

getRepositoryResourceService ()
Get the RepositoryResourceService instance for this session.

getServiceManager()

getRoleAssignmentService ()
Get the RoleAssignmentService instance for this session.

getRoleDefinitionService ()
Get the RoleDefinmtionService mstance for this session

ServiceManager

getScheduleService ()
Get the ScheduleService instance for this session.

getSubscriptionService ()
Get the SubscriptionService instance for this session

v
DrugServiceManager

getUserService ()
Get the UserService instance for this session.

getWorkItemService ()
Get the WorkItemService instance for this session.

BABEEEEIEEIEEEIEEELIER

getWorkspaceResourceService ()
Get the WorkspaceResourceService instance for this session.
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CDmation

 An integrated solution with six components:

GSas.  “sBusiness&Dedision
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CDmation’s playing field
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Functionalities
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CDmation Road
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Use Case 1 — Study Specification

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

 Allows generating a study metadata repository for comparison
reporting within and across studies

« Generates a define.xml upfront

ySas. sBusiness &Decision

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



Data Standards Library

e The Data Standards
Library contains :
— Data Collection Modules:

DATA COLLECTION

CRF completion Instructions

— Metadata Definitions :

SDTM Standards THERAPEUTIC

AREA METADATA
Therapeutic Area Standards

5sas.
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DATA STANDARDS

LIBRARY

using CDASH metadata MODULES
with clustered SDTM
metadata EDIT CHECKS

CRF INSTRUCTIONS
annotated for CDASH
annotated for SDTM SDML3 {
front end edit checks
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Data Collection Modules - CDASH

DATA COLLECTION ViGi 5i
Iital oIgns
MODULES LIBRARY |
Vital signs
] |
DM 1 VSDAT VSTIM
Date and time performed \ | | | | | | (24 h time clock)
DM 2 mmm  yy hh mm
VSTEST EEERRE [VSORRES]
R’ Weight vso,q kg VSTEST |Height cm [VSORRESU
VSTEST
Pulse Supine”  [USORRES | "™ /SORRESU
VS 2 Standing* beats/min
VSTEST VSPOS
EG 1 ; Blood Supine* IJ_LIJ_LI systolic/diastolic (mmH
pressure P VSORRES d ( 9 VSORRESU
Standing® H—m—rl systolic/diastolic (mmHg)
Collected CDASH Variables  CRF Prompt Codelist Preprinted values
WoDAT Date
o TIM Time
S POS Postian POSITION
WSTEST Test VLM VETESTCD Height
WSTEST Test VLM VETEST CDr|Weight
WSTEST Test VLM WSTESTCD | FPulse
WS TEST Test VLM VSTESTCD| Swstolic Blood Pressure
WoTEST Test WLM WSTESTCD | Diastolic Blood Pressure
SORREST Lhat WVSRESU cm
SORREST Lhat WSRESU ki
YSOERESTT thut WSREST beats/min
SOREBESTT Lhat WSREST mmHg

CRF template using CDASH arg(éag)ns

Restricted © SAS Institute and Business & Decision Life Sciences 2014 All rights reserved.
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Data Collection Modules - SDTM

DATA COLLECTION

Vital Si
MODULES LIBRARY [vital Signs|

Vital signs
DM 1 Date and time performed | | | | vSDTC | | | | (24 h time clock)
VSORRES where dd - mmm - yy hh MM SORRES where
VSTESTCD = "WEIGHT" VSTESTCD = "HEIGHT"
Pulse Supine* beats/min [VSORRES where VSTESTCD =
VSPOS = "SUPINE", | standing* beatsimin | "PULSE"
"STANDING" el T
VS 2 gll'::gure Supine* i systolic/diastolic (mmHg) |\ /e rzg TCDW= fgi’SBP",
Standing* / systolic/diastolic (mmHg) | "DIABP"
* (supine: after = 5 min. rest; standing: after = 1 min. standing)
Value Level Metadata (ValueList. VS.VSTESTCD)
Source Controlled
Variable Value Label 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 integer CRF

Restricted © SAS Institute and Business & Decision Life Sciences 2014 All rights reserved.
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Study Specification
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Define.xml

CM Cmcomtla.m Inle[vm D'na record per recorded medication Ta])u] STUDY]I} USUBJIID, ‘Ta]m]ah{ms \om xg
Medications occurrence or constant-dosing interval CMTRT, CMSTDTC
per subject

AE Adverse Events !

STUDYID

EX Exposure | Interventions ‘ One record per constant dosing

| Tabutation |STUDYID, USUBIID,

Study Identifier Protocol, CRF

..\ Tabulations|ex.xpt

IDENTIFIER | The STUDYID variable has a fixed format: X000-YYYY',
where XXXX' indicates the 4-digit compound code and the
Y YYY' the 4-digit sdy code

DOMAIN

ain Abb‘ﬁ V:nlle Levp.l Mel:ndal:n (V a]la[.lst VS VSTES'I'CD)

USUBIID

i SllbJe--_---_

See Computational
VSTESTCD |BMI BODY MASS INDEX integer Derived Method:
VS BMI
VSTESTCD |DIABP DIASTOLIC BLOOD PRESSURE integer CRF
VSTESTCD HEIGH"'I LILECLIT = LRI
VSTESTCD |PULSE POSITION, Reference Name (Codelist.POSITION)
VSTESTCD | WEIG
STANDING STANDING
SUPINE SUPINE

SEX, Reference Name (Codelist.SEX)

R e,

—’—

VS BMI

1 Algorithms (VS BMI)

Equa.ls to WEIGHT DIVIDED BY HEIGHT SQUARED

Computational

Algorithms (VS.VSDY)

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

VIR precedes RESTDTC

Hsas
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Use Case 2 — Study Validation

Study Validation

Comparison reports against specifications
 Validation performed on structural and content level
Output in Excel spreadsheet, HTML and PDF report
Output also stored in the Feedback Tracker

ySas. sBusiness &Decision
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Select checks => Create Job

. CDmation

Manage checl s

Create job

Data model: *
Library aclive date
Project:*

Study : *

Jobname:*

Job description - *

Input Dataset Path

B Save job

| @ Reset selection

Create job xisting jobs

Library selector |Global_Onco_CDASH1.1_SDTM3. 1.3

| 2210412014

BEEB | =

| BBBB-00001 | = |

| isas/BEBB/EBEE-
| 000D 1iFiles/Staging/DM_CROISDTM_SAS_C

View selected checks
Check name &

Check3120000001

Check3120000002

Check3130000003

Jobtype:

All classes

Data checks
\i| Metadata checks

Events

Type of checks
Interventions
Findings
Findings about
Trial design

Special

STAGING I PRODUCTION

8o/l 10] | » || »

Description ¥

Check if all the date variables (-DTC, —

o1y | =l = | 2|3/ 45
Severity ¥
MEDIUM
HIGH
MEDIUM

STDTC, —EMDTG, RFSTDTC, RFENDTC, —
RFTDTC, BRTHDTC) have a S0 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="Y ar
AESCONG="Y" or AESDISAB="Y" or
AESDTH="" or AESHOSP="" or AESLIFE="Y'
or AESMIE=Y or AESOD="T] (Check only
applies if serious criteria are completed).
(&8&) Check if [AESCAN="Y" or AESCONG=Y'
Ar AFANISAR=Y" nr AFSATH=Y ar

5sas
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Error message ¥

DATE VARIABLE does not have a 130
8601 format.

The STANDARD UNIT is not consistent
per TEST or EXAMINATION.

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

i leeuw - log off - module ction
usiness &Decision
Lifes

125 CHECKS SELECTED
DM Version &

Global_Onco_CDASH1.1_SDTM3.1.3

Global_Onco_CDASH11_SDTM31.3

Global_Onco_CDASH1.1_SDTM3.1.3

sBusiness & Decision
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Run job => Review issues

ODEL
OMPLIANCE
HECKER

Reported Exception Record Identifiers Exceptio%ttributes
A

~
CHECKID 3 ERRORMSG B3 severTY B2 sTuovip B3 poman B ususnn KEY1CD varico K3 var1 2 vaRzCD (=
The STAMDARD UNIT iz not consistent per TEST or
1002 EXAMMNATION, High 1000-0000 LB LETESTCD  LIPASE LBSTRESL %
The STAMDARD UMIT is not consistent per TEST or
1002 EXAMIMATION, High 1000-0000 LB LETESTCD  LIPASE LBSTRES  mmallL
The STAMDARD UNIT i not conzsistent per TEST ar
1002 EXAMMATION. High 1000-0000 LB LBTESTCD  ALKP LBSTRESU U
The STAMDARD UMIT is not consistent per TEST or
1002 EXAMIMATION, High 1000-0000 LB LETESTCD  ALKP LBSTRESL UL
The STAMDARD UNIT is not consistent per TEST or
1002 EXAMIMATION High 1000-0000 LB LBTESTCD  LIPASE LBSTRESU UL
START DATETIME OF OBSERVATION falls after the END
1005 DATETIME OF OBSERVATION. High 1000-0000  AE 1000-0000-00019 AESEQ 1 AESTDTC 1998-12-01T17:00 AEEMDTC 1995-12-01T16:30
START DATETIME OF OBSERATION falls after the END
1005 DATETIME OF OBSERYATION. High 1000-0000  AE 1000-0000-00037 AESEQ 1 AESTDTC 1998-12-15T07:40 AEEMDTC 1995-11-25T05:00
START DATETIME OF OBSERYATION falls after the EMD
1005 DATETIME OF OBSERWATION. High 1000-0000  SE 1000-0000-00004 SESEG 2 SESTDTC 1998-11-17T08:06:00 SEEMDTC 1995-11-17T07:07.00
START DATETIME OF OBSERVATION falls after the END
1005 DATETIME OF OBSERYATION. High 1000-0000  SE 1000-0000-00009 SESEG 2 SESTDTC 1998-11-24T08:00:00 SEEMDTC 1997-11-24T05:01:.00
START DATETIME OF OBSERATION falls after the END
1005 DATESTIME OF OBSERY ATION High 1000-0000  SW 1000-0000-00022 SWETDTC 1995-12-03 SWENDTC 1998-12-02
START DATETIME OF OBSERVATION falls after the END
1005 DATETIME OF OBSERVATION. High 1000-0000 S 1000-0000-00010 SWETDTC 1998-11-24 SVEMDTC 19958-11-22
START DATETIME OF OBSER'ATION falls after the END
1005 DATETIME OF OBSERYATION. High 1000-0000 5 1000-0000-00014 SYWSTDTC 1998-11-16 SWEMDTC 1955-10-16
START DATETIME OF OBSERVATION falls after the END
1005 DATETIME OF OBSERVATION. High 1000-0000 S 1000-0000-00035 SWETDTC 19981217 SVENDTC 19971217
The LENGTH of the --TEST variahle is more than 40 ERY. ME&N CORPUSCULAR HB
1007 characters. High 1000-0000 LB 1000-0000-00001 LBSEG 35 LBTEST COMCEMTRATION MEAS LENGTH 43
The LENGTH of the --TEST variable iz mare than 40 PARTIAL THROMBOPLASTINE TIME
1007 characters. High 1000-0000 LB 1000-0000-00030 LBSED 54 LBTEST MEASUREMENTS LEMGTH 41
1008 The --TESTCD starts with & number. High 1000-0000 LB 1000-0000-00001 LBZEGQ 3 LBTESTCD  2AMYL
An ORIGIMAL RESULT is completed but the STANDARD
1008 RESULT (CHARACTERISTIC) iz mizsing. High 1000-0000  |E 1000-0000-00006 IESEG 1 [ECRRES il [ESTRESC
An ORIGIMNAL RESLLT is completed but the STANDARD
1009 RESULT (CHARACTERISTIC) is missing. High 1000-0000  =C 1000-0000-00031 =CSEQ 1 SCORRES R-K SCETRESC
An ORIGIMNAL RESULT is completed but the STANDARD
1009 RESULT (CHARACTERISTIC) is missing. High 1000-0000  SC 1000-0000-00014 SCSEQ 1 SCORRES  W-B SCSTRESC
An ORIGIMAL RESULT is completed but the STANDARD
1008 RESULT (CHARACTERISTIC) i missing High 1000-0000  SC 1000-0000-00022 SCSEQ 1 SCORRES -l SCETRESC

ySas. sBusiness &Decision
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Manage Issues

|DP ! Stisdy

Fesdback Craated Manually

! 00001

Unique |d

Diescription =

Eror Message Status * = .
[
Saurﬁ S S L | e S= J E i :
Assigned group Select one Categony 545 Datasets | -
subCategory Content of the A% datasets Issue created Z014-03-21 10:23:24
Diomain Diataset Select one - Check Check2 130000725
Feedback Position Select one = Fesdback Position Value
Unigus Subjact |d Aszigner User GOMD1
P N L Y
2014-02-21 10:25:12 GOMO1
ariable Details
Date =+ HName ¥ Valug +
| o T \ ’ ° Text to ite Text to filter
2014-03-21 10:23:24 VARIABLE a2l |
20140321 10:23:24 DOMAIN [orfo A 1 1 &F
@ Go Back |
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REPORTING possibilities

EXECUTABLE JAVA
JAR FILES PROGRAMS

ECLIPSE

SDD
SAS JAVAOB] JAVA API

SAS
PROGRAMS

SAS IOM v Additional Capabilities:
+
VBA 1. SAS Programs / Macros
2.Java Programs
o » 3. Java JARs
> »

4. Java Executable exe files
5. Microsoft Excel Graphical capabilities

EXCEL FILES

GSAas  “sBusiness&Decision

" Sciences

@
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Reporting capability

SAS
ENVIRONMENT

SAS
PROGRAMS

STUDY SAS
DATA DEFINE.XML  DATASETS
FILES DOCUMENTS  OUTPUTS

Data Standards Library Comparison
Implementation Guides
Completion Guides

Trial summary-based search reports
Metrics reports

ORACLE
DATABASE

DATA STANDARD STULY METADATA

LIBRARY REPOSITORY
ISSUE AUDIT TRAIL
TRACKING

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

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



Reporting capabillity (1)

Data Standards Library Comparison

SAS ® Drug Development

tioh Help

% Dashboard [ E Repository 'L] Workspace | 16} CompareOracle (1.0 [read-o... x|

pE— —
| 2 i v22MAY2013 | v30MAY2013

AE 101 testing AE 101d DEMO X X
Variable Name | Label AE 900 AE 900 AE X x
Path ofthe | AIMSV76_QS_001 s = =
AVETST2 Field that can be used to describe the DCM content  CM X X
CM_900 CM_900 o™ X X
CO 900 CO_900 co X X
DM _900 DM _900 DM X X

DS_900 DS X
DS_900 A DS X

DS_901 DS X
DS 901 B DS X
EX_900 EX X X
LE_900 LB X b4
LB _9%01 LB X b4
L MH_900 MH X X
- MH_901 MH_901 MH X X
- PR_807 PR_807 PR X X
- PR_900 PR_900 PR X X
- SU_900 SU_900 sU X X
- SV_800 SV_800 sV X X
- SV_900 SV_900 sV X X
- SV 901 SV 901 sV X X
- TEST_001 Description test 001 DM X X

p B . & D * e
(§Sas.  “aBusiness&Decision

Sciences
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Reporting capabillity (2)

Implementation Guides

S8AS ® Drug Development

SUPPSU Supplemental Guslifiers for | Relstionship one record per IDVAR, 42 Tabulation
3u DA ARNAL, GNAM per
subject
Test Events e, 50 Tabulation
WS Wital signs test AVE Findings one record per vital sign 70 Tabulation
messurement per time poirt
per visit per subject
T |
Yariable Hame Lahel WS Wital signs test AVE Findings one record per vital sign 70 Tabulation
| messurement per time poirt
per visit per subject

Workspace | & Create Implementation Guide [rea

Hello sy, Findings S0EH. 80 Tabulation
TO :Wital signs domain~ Findings One record per vital sign 99| Tabulation
messurement per time poirt
pet visit per subject
tion Folder DEMO demo description Finding= 123 | Tabulation
o
3.2 Variable metadata
This section describes for all variables the following
0 WVatiahle name
O  Variahle label
O Vatiable type (husmeric o character) and length
0 Controlled terminology used
0  Origin {unique origin or combination of the following: CRF, el)T, derived, assigned and protocol)
O Role (identifier, topic, timing, grouping qualifier, result qualifier, synonym qualifier, record gqualifier or variable qualifier)
O Cote (recuired= req, expected = exp, permissible= perm)
Comment (relevant information that further clarifies the variable
11

Special purpose domaing
ABBREVIATIO

DATASET NAME LABEL LENGTH N NAME NAME NAME NAME
AE STUDYID Study Identifier 40 Reg, Identifier tesd
AE STUDYID Study Idertifier 40 Reg, Icientifier test
AE STUDYID Study Idertifier 40 Reg, Icientifier test
AE STUDYID Study Idertifier 40 Reg Ickerdifier et
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Reporting capability (3)

Study Metadata Comparison

o 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  Egqual to (DS.DSSTDTC-DM.BRTHDTC)/365.25 where DSTERM = TNFORMED CONSENT X
OBTAINED'
DM.AGE  Egquals to (DS.DSSTDTC-DM.BRTHDTC)/365.25 where DSTERM = INFORMED CONSENT X X
OBTAINED'
DM Demographic X
Ok DS Disposition X X X

)Sas. sBusiness &Decision
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SAS Drug Development —
integration with CDMation

o SAS Drug Development = open extensible platform

e Integration

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

2. Audit trail 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 integrated repository for jobs, documents and other output
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Thank you

Brussels, FSUG, May 22nd 2014
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