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" What is SAS Clinical Toolkit?

= Focuses primarily on support of clinical research
activities.

= |nitially focusing on standards as defined by CDISC, but
not limited to CDISC.

= A collection of “tools”, providing an initial set of
standards and functionality that will evolve and grow with
future updates and releases.

= Designed as an integral part of Clinical Data Integration
(CDI), but is available to all SAS users as open source
SAS Macros.




B Clinical Standards Toolkit — Context

Advanced analytics that leverage
standards-based metadata and data
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Clinically relevant functionality available to SAS
programs




" What is SAS Clinical Toolkit?

= Can modify, but be careful! Macros!

= CDISC models available 3.1.1 and 3.1.2 (November
2010)

= Controlled Terminology 2008-08, 2010-03
= CRT-DDS and define.xml capability

= Completely customizable to fit various standards
* Free with 9.1.3 and 9.2
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B SAS Clinical Standards Toolkit Framework

Consists of two distinct pieces (default installation):

* The components that are installed as part of SAS Foundation
and shared files. (SAS Macros, Java JAR files, etc.)

» SASROOT:\ClinicalStandardsToolkitFramework\...
» SASROOT:ASASCIinicalStandardsToolkitSDTM312\...
» SASROOTA\SASFoundation\9.2\cstframework\sasmacro

* The global standards library that the framework macros operate
on top of.

» C:\cstGlobalLibrary\...
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I CST Framework - Global Standards Library

The Global Standards Library is created during installation.
A series of directories are created here:

= /metadata : contains data sets that have information about the
registered standard versions.

» /[schema-repository : contains schemas for XML-based
standards that are supported

» [standards : contains directories for each of the supported
standards.

= /xsl-repository : contains directories and XSL files used in
reading and writing XML files.

GSas | K.




I CST Framework - Global Standards Library

cdisc-terminology-200810-1.3

Example of default installation
of CST Global Library
installed on C: drive. This is
Toolkit 1.3




B SAS Clinical Standards Toolkit Framework

Some usage scenarios for the framework
= |nitializing the global macro variables
» Referencing the default version of a standard
= Getting a list of installed standards

» Getting a list of files and data sets associated with a registered
standard

» Creating data sets used by the framework
» Creating table shells based on a standard
= Getting a copy of the reference metadata for a data standard

» |[nserting information from registered standards into a
SASReferences file

OSas ¥s.



B SAS Clinical Standards Toolkit Framework

Getting a list of files and data sets associated with a
registered standard

When standards are registered so is the information about the files and data
that make up the standard. Use the following macro call.

%cst_getStandardSASReferences( cstStandard=CST-FRAMEWORK,
_cstStandardVersion=1.2,

_cstOutputDS=sasrefs);

. . " SAS fbref or FerEnCe .
M ame af Standard Standard wersion CST input/output data or metadata [Diata or metadata subtype within type et li??ilglgﬁf Relative path
1 C5T-FRA&MEWORE 1.2 control reference cattmp libref §_catGRoot. /standards/cet-framewark-1.
2 CST-FRAMEWORK 1.2 contral walidatian cattmp libref §_cathR oot /standards/cat-framewark-1.
3 C5T-FRA&MEWORE 1.2 [ookLp contral libref §_catGRoot. /standards/cet-framewark-1.
4 C5T-FRA&MEWORE 1.2 messages catmag libref §_catGRoot. /standards/cet-framewark-1.
5 CST-FRAMEWDORK 1.2 properties initialize: ctprop fileref f_cetR oot /standards cat-framewark-1.
E C5T-FRA&MEWORE 1.2 results metnics cattmp libref §_catGRoot. /standards/cet-framewark-1.
7 C5T-FRA&MEWORE 1.2 results rezults cattmp libref §_catGRoot. /standards/cet-framewark-1.
g CST-FRAMEWDORK 1.2 standards reqizteredsasieferences cattmp libref §_catR oot /standards/ cat-framewark-1,
g C5T-FRA&MEWORE 1.2 standards registeredstandards cattmp libref §_catGRoot. /standards/cet-framewark-1.
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B SAS Clinical Standards Toolkit Framework

Creating data sets used by the framework

Allows the user to create table shells used by the Toolkit, useful if creating a
new standard. Use the following macro call.

%cst_CreateDS( cstStandard=CST-FRAMEWORK,
_cstStandardVersion=1.3,
_cstType=control,
_cstSubType=reference,
_cstOutputDS=work.sasrefs);

The type and subtype identify it as a SASReferences table

(rder within bype
- " 545 lbrek or Hefergnce - (autocal mizeach) : Mo
CST nputfoutput data ormetadata | Diata or metadata subtype within bipe e hune (lbref Relative path ’ Filename [rudl for lbranies|
LY Fleref]
1 [conhol Ieference citmp It b catRoot /standads/cstframework-1, . SAyEference;
2 [contol valdafion oitmp It b catRoot /standards/cstframewark-1, . validation_master
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B SAS Clinical Standards Toolkit Framework

Creating table shells based on a standard

Data standards, like SDTM, have reference metadata that describe the tables
and columns making up the standard. To create table shells using this
metadata, use the following macro call.

%cst_createTablesForDataStandard( _cstStandard=CDISC-SDTM,
_cstOutputLibrary=work);

This creates the SDTM tables/domain shells depending on the default version
of SDTM (3.1.1 or 3.1.2).
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B SAS Clinical Standards Toolkit Framework

Framework Maintenance Macros

%cst_registerStandard()
%cst_setStandardVersionDefault()

%cst_unregisterStandard()

There are 16 SAS Framework macros (%cst )




B SAS Clinical Standards Toolkit Metadata

Toolkit provides and uses a series of metadata files to
support basic core functions of the toolkit.

Standards Validation_Master(Validation_Control)
StandardSASReferences Reference Tables (Source Tables)
Standardlookup Reference_Columns (Source Columns)
SASReferences Validation Metrics

Properties Validation_Results

Messages
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B SAS Clinical Standards Toolkit Metadata

gtandard | mhemonic| standardversion | caomnment | rootpath | isstandarddefault| iscstframework
1 COISC-CRTDDS CRT 1.0 COISC CRT-DDS Y1.0 %_catGRoat. /standards/cdizc-cridds-1.0 Y M
2 COISC-SOTH SOTH 311 COISC SDTHM 311 %_catGRoat. /standardsdcdizc-sdtm-3.1.1 Y M
3 COISC-TERMIMOLOGY CT 200810 ggﬁEBTTEéfgi?DhQ}h Packages 1. 24, & cstGRoot/standards/cdizc-terminology M
4 C5T-FRAMEWORE. C5T 1.2 Cliric:al Standards Toolkit Framework:, b_catGRoot fstandards cat-framework,. Y ¥

Standards data set is used to store information about a
standard version. One stored in the cstGloballLibrary
standards area for each standard and one stored
containing all standards in the cstGlobalLibrary
metadata area.

standard |isdatastandard|suppnrtwalidatinn izxmlztandard impartysl exprkyl schema
1 |COISC-CRTDDS ¥ i Y CRT-DDSA.0mport/Root ksl CRT-DDSA.0/export/Root kel | cdisc-otdds-1.0.0/define-0-0.xzd
2 |CDISC-SDTM Y Y N
3 |CDISC-TERMINOLOGY M M N
4 |CST-FRAMEWDRE M M N
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B SAS Clinical Standards Toolkit Metadata

gtandard | gtandardverzion | type | zubtype | SiSref | reftype | path
5 COISC-CRTODS 1.0 referencemetadata | column crref libref & _cstGRootistandards/cdizc-crtdds-1 . 0fmetadata
B COISC-CRTDDS 1.0 referencemetadata table crtref libref & cstGRoot/standards/cdisc-crtdds-1.0/metadata
Fi COISC-CRTDODS 1.0 referencesml shylezhest w1 fileref & _cstGRoot/standards/cdisc-crtdds-1.0/styleshest
g COISC-SDTHM 311 autocall sdtmauto  fileref | &_cetGRoot/standards/edisc-sdtm-3.1.1 /macros

StandardSASReferences is identical in structure to
sasreferences, however has complete data.
StandardSASReferences is used to “fill in the spots”
when sasreferences has missing information. One
stored at the standards level and one at the metadata
level that contains all standards.

standard | standardversion | type | subtype | ordler | MEmnane | comment
5 |COISC-CRTDODS 1.0 referencemetadata  column . reference_columng. zasfbdat
b |CDISC-LRTDDS 1.0 referencemetadata table . reference_tables sasThdat
¢ |CDISC-LRTDDS 1.0 referencesm styleshest 1 define?-0-0.xsl Default stylesheet to dizplay define. wml
8 |CDISC-30TM AN altocall 1

GSas | K.



B SAS Clinical Standards Toolkit Metadata

standard | standardversion | tupe | subtype | SaSref | reftype| path | order | mEmnnanme | comment
CDISC-SDTM 311 sourcedata sicdata libref  &studyRootPathhdata . Fath to study-specific SOTM domain data
zets
COISC-SDTM 311 souncemetadata  table sremeta lbref GstudyFootPathmetadata . source_tables. sas7hdat SDUFEE of study-specific SOTM table
metadata
CDISC-5DTM 311 sourcemetadata column zremeta libref | dstudyR ootPathimetadata . gource_columns. sazfbdat SDUTEE of study-zpecific SOTHM colurnn
metadata
JCOISC-SDTM 311 referencecontrol  validation  refonl libref . Derived from standards asreferences
JCOISC-SDTM 311 referencemetadata table refmeta  libref . Derived from standards asreferences
JCOISC-SDTM 311 referencemetadata column  refmeta libref . Derived from standards asreferences
JCOISC-SDTM 311 autocall zdtmoode  fileref | &_cetGRoothstandardscdisc-zdt 1 Standard-zpecific macro library
JCOISC-SDTM 311 frtzearch zrcimt libref | &studywR ootPathterminology'for 1 formats. zasfbcat Standard- and studp-specific farmats
| CDISC-TERM 200310 frtzearch cstfmt libref | #_cstGRoothstandards'cdisc-ter 2 ctemz zaz7bcat Global Library farmats
CUSTOM referencectanm ciref libref  detudyRootPath\terminologyhcod 1 meddra.zas7hdat Customers coding dictionary lacation [may
be a global standard)

The SASReferences data set is the “brain center” of the
Toolkit. Used to tell Toolkit where things are located.
Can be created by the user or generated through the
Toolkit. Many users will create their own SASReferences
data set. Further discussion later.

GSas | K.



B SAS Clinical Standards Toolkit Metadata

Property files (i.e initialize.properties) set default
preferences for each process. Properties are a
series of name-value pairs that are translated into
global macro variables available for the duration of a
Toolkit process. Invoked by the cst_setProperties
macro.

c=tDebug=0
c=tDebuglption==mprint mlogic symbolgen mautolocdisplay

c=t_M=gID=

c=t_M=gParml=

c=t_M=gParmi=

c=tResultSeqg=0

c=tSeqlCnt=0

c=tSrcDatas

cz=tResultFlag=0
cz=tResult=DS=work. cstresults
cztHeszages=vork . _cstmnessages
c=tReallocateSASRef==0
c=tFHTLibraries=work
c=tHeszagelrder=APFEND
c=tSASRef=loc=

c=tSASRef =Hane=
c=tSASHefs=work . _cst=zasrefs
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B SAS Clinical Standards Toolkit Metadata

Record
.Hes_ullt Standard version Source of check identifier Severity of check Rule description from checksource Message text
identifier uzed by
checksaurce
1 C5T0001 e C5T CsToom Errar Fatal error encountered, process cannot
continue
2 CsToogz e CsT CSTO002  Waming Check not run Ho tables evaluated-check validation
control data set
3 CsTooos = C5T CsTo003 Warning: Check naot run & _cstparm could not be found
4 C5TOOD4 = CsT C570004  ‘“Warning: Check nat run Mo calumns evaluated - check
validation_control specification

Messages data sets are used to store information about the
framework and standards validation checks. There are
framework messages (CST prefix) and standards
validation messages (e.g SDTM prefix)

Record
lFles_u.Il Standard wersion Source of check identifier Severity of check Rule description from checkzource Message test
identifier uzed by
checkzource
SOTMOo001 == Janus 1R4000 Mate |dentifiez damain table that has zera raws  Daomain &_cstparm containg 0
and therefore containg no data obgervations o iz mizzing
SOTMO001 == WwiehSOM 1R 4000 Warning Identifiez domain table that has zero rows Domain &_cetparm] containg 0
and therefare containg no data obzervations of iz miszing
A load of data into JAKNU'S requires that
SOTMO002 == JanuzFR SAS00Y Error the DM, DS and EX domains be tizzing [or empty] DM, D5 or EX domain
submitted far each study to be loaded.
SOTHOO03 == WebSDM SAS001S Error wWebSDM and lhB.SDTM model require  Missing [or empty) DM domain
only the DM domain be pregent.
SOTMONNDY == SAS CASONA3 Mate Source metadata includes domain data  Study data set nat found in reference
zet not found in reference metadata standard

GSas | K.




B SAS Clinical Standards Toolkit Metadata

Results data set. Each Toolkit process generates a results data
set that can optionally be persisted beyond the SAS session
based on SASReferences data set settings. Each results
data set captures the outcome of specific process actions,
using the messages data sets to standardize output.

IIIIII

ol
Walidation | Unique |°F detected?
ife?‘ustiLf‘ilnter _cheu_:_k invncqatiu_:n n::‘tnhtinﬁr Source data Rezolved meszage text from meszsage file Result severity [e.g., warning, error ] [El=n|:_|, [NSDt:_t;;m
identifier | of resultid el Dthye;l;\]llse hDIlEd]‘
24 C5T0200 1 2 SDTM_WALIDATE FROCESS GLOBALLIBRARY: Info 1] 1]
c/catGloballibrany
25 C5T0200 1 9 SDTM_WALIDATE PROCESS CSTVERSION: 1.3 Infa I ]
26 CSTOM00  SDTMO001 1 1 SRCDATAAE Mo emors detected in SRCDATAAE Infa ]
r CSTOM00  SDTMO001 1 1 SRCDATAAE Mo emors detected in SRCDATAAE Infia m
28 [5DTMO001 SDTMO001 1 2 SRCDATALCE Domain SRCOATA.CE containg 0 Warhing 1
obzervations o iz missing
\\_/
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B SAS Clinical Standards Toolkit Metadata

Recard Check.
Walidation ; i ] shauld
_che_ck Standard model Standard version Source of check st Severity of check Category of chack SAS macro module hare uze
identifier checksouice FOUCE
metadata
1 SDTMO00T CDISC-SDTM - Janug IR4000 Mate Metadata catcheck_zeroobs b
2 SOTMO0M  COISC-SDTHM wiebSOk IR4000 Wiarning Metadata cstcheck_zeroobs s
3 SDTMO00Z CDISC-SDTM - JanusFR SAS0017 Erraor Metadata catcheck_zeroobs M
4 SDTMO003 CDISC-SDTM - wiehSDk SAS0018 Erraor Metadata catcheck_zeroobs M
5 SOTMO004 COISC-SDTHM b SAS SASO033 Mate Metadata cstcheck_dsmismatch s
Validation Master & Validation_Control
" L ] L] u ]
Validation_master contains ALL standard specific
validation information. Validation control contains
- ] [ ] [ ] ] [ [ ]
study specific validation information and is created
. . 13 . b
from validation _master. The “brain center” of the
Toolkit validation process. Will discuss later.
Valdaton o i
check Standard model Standard version Source of check |dené|f'ljer Seventy of check Category of check 545 macro module name use
identifier chgziso j'[ - SOUICe
metadata
1 [SDTMO001 CDISC-SDTM WebS DM |RBO00 Warning Metadata csteheck_zeronbs ¥
2 |SDTMO201 COISC-SDTH WehS0M |RB00 Enmor Column stcheck_violatesstd Y
3 [SDTMOIO0N CDISC-SDTM o WehSDM |RAO02 W aming [ ate csteheck_column ¥

GSas | K.



B SAS Clinical Standards Toolkit Metadata

Reference Tables & Source Tables

Reference tables contains ALL standard specific table/
domain information. Source _tables contains study specific
table/domain information and is created from
reference_tables. Determines tables to be validated. For

SDTM, information is gathered from the CDISC SDTM
Implementation Guide.

ssssss data Table Mame Table Label Obzervation Class within Standard [Relative] path ta «pt file Title for xpt file Table Structure Purpose
libref
REFDATA AE Adverse Everts Ewents .hae.xpt
REFDATA CM Concomitant Medications Intersertions LSem.xpt
REFDATA co Comments Special Purppoze \co.xpt
REFDATA Dk Dremaograpl hics Special Purpose L Admspt
REFDATA Ds Dispasition Ewents L Mds=pt
REFDATA oW Pratocal | Deviations Ewents v st

THE
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B SAS Clinical Standards Toolkit Metadata

Reference Columns & Source Columns

Reference columns contains all standard specific table/domain
column information. Source_columns contains study specific
table/domain column information and is created from
reference_columns. Determines columns to be validated. For
SDTM, information is gathered from the CDISC SDTM
Implementation Guide.

S&Sreferences Calu
SOLITCE! data T able Marme Column Mame Column Description EDDE:P E?Llén;n Eglr:lgnm Dizplay Format XMT;E:G SAS Format £4ML Codelist Hequ_ired or
libref Optional |
REFDATA AE STUCHID Study |dentifier 1C 40 Feq
REFDATA AE DOMAIN Domain Abbreviation 2C g Feq
REFDATA AE USUBJID Unique Subject |dentifier 3ic 40 Feq
REFDATA AE AESEQ Sequence Humber 4N 3 integer Feq
REFDATA AE AEGRPID Group 1D 5C 40 Pem
REFDATA AE AEREFID Reference o] EC 40 Peim
REFDATA AE AESPID Spanzord D efined | dentifier 7C 40 Peim

GSas | K.



I SAS Clinical Standards Toolkit
Supported Standards

Toolkit 1.3 shipped with:

= CDISC-SDTM 3.1.1

= CDISC-SDTM 3.1.2

= CDISC-CRTDDS 1.0

= CDISC-Terminology 200810
= CDISC-Terminology 201003
Focus Area (For 1.2 users)

= CDISC-Terminology 201003
= CDISC-SDTM 3.1.2 Domains

THE
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TO KNOW,
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" Validation of SDTM

= Open a SAS session with toolkit installed
= Open validate data from SDTM sample study
= Submit

Log - (Untitled)

OTE: Copyright (c) 2002-2008 by SAS Institute Inc., Cary, NC, USA.
OTE: SAS (r) Proprietary Software 9.2 (T§2M2)

Licensed to Lightfoot Aubrey E-5774, Site 70068112,
OTE: This session iz executing on the XP_PRO platforn.

IMOTE: SAS initialization used:
real time 1.34 seconds
cpu time 0.87 =zeconds

¥4 validate_data.sas

wwﬁwxwrwwwwwwa-wwwrwwwwwwﬁwwwwwwwwwwxwrtwwwwwwwxwrwwwwwwﬁwxwrwwwwwwﬁwwwrwwwwwwﬁwrww; A|
* validate data.sas *;
* *:
* Zample driver program to perform a primary Toolkit action, in this case, LN 1
* validation, to assess compliance of some source data and wmetadata with a *: 7
* registered standard. A4 call to a standard-specific walidation macro iz *
* reguired later in this code. *: ||
* *:
* Lzsumptions: *
b The ZASReferences file must exist, and must he identified in the call to L
* cstutil processsetup if it is not work.sasreferences. *:
* %:
#* C3Tversion 1.3 *:

T A A AR A AL AT TN

B R N N A N N N A A AR A A A AR A A AR AR AR TR AR AR AR A A A A ARG AN »

* The following %let statement sets the studyrootpath.3tudyrootpath is used to make *;

OSas | Kim.




" Validation of SDTM

Runs successfully
No errors or warning detected in the log
Open validation_results data set in the results library
Review the checks

™ YIEWTABLE: Results. Validation_results

Problem
Walidation | Unique SerpEiEE detected? FimEEss
Result . : nurnber . . . statug X
identifier check | invocation within Source data Resolved message text from message file|  Result severity [e.q.. warming, errar] [O=na, [ ar— Actual
identifier | of resultid resultseq othye;tsn\l]ise aborted]'

25 |SDTMO00T SDTMOO0T 1 14 SRCDATAME Damain SRCDATAME contans 0 Medium 1 0
obzervations or is miszing

29 |CSTOM00  SDTMO0O 1 15 SRCDATAMH Mo errars detected in SRCDATA MH Infa 0 0

30 |SDTM0000 SDTMO0O 1 16 SRCDATAMS Domain SREDATAMS contains 0 Medium 1 0
observations or is missing

31 |SDTMO00T SDTMOO01 1 17 SRCDATAFC Damain SRCDATA.PC cartains 0 Medium 1 0
obzervations or is miszing

32 |CSTOM00  SDTMO0 1 18 SRCDATA.PE Mo emars detected in SRCDATA PE Infa 0 0

33 |SDTM0000 SDTMO0O 1 19 SRCDATA.PP Domain SREDATA.PP cortains 0 Medium 1 0
observations or is missing

34 |5SDTMO001  SDTHMO0O 1 20 SRCDATA.QS Diomain SRCDATA. QS contains 0 Medium 1 i
observations or is miszing

35 |CSTMOD SDTMO0M 1 21 SRCDATA.RELREC Mo ermars detected in Infao 0 0
SRCDATARELREC

36 |CSTOM00  SDTMO0O 1 22 SRCDATASC Mo errars detected in SRCDATASC Infa 0 0

37 |CSTMMO0  SDTMO0O 1 23 SRCDATASE Mo emars detected in SRCDATASE Infa 0 0

38 |CSTOM00  SDTMO0 1 24 SRCDATASU Mo errars detected in SRCDATASU Infa 0 0

33 |CSTOM00  SDTMOO0T 1 25 SRCDATASUPRAE Ma ermars detected in Irfo i 0
SRCDATASUPPAE

40 |SDTMO000 SDTMO0O 1 26 SRCDATA SUPPGUAL Domain SREDATA.SUPPAUAL containg Medium 1 I
[ observations of is mizzing

41 C5TO00  SDTMO001 1 27 SRCDATASY Mo emrars detected in SRCDATA SY Infa 0 0

42 |CSTOM00  SDTMO0 1 28 SRCDATATA Mo errars detected in SRCDATATA Infa 0 0

43 |CSTOM00  SDTHMO0 1 29 SRCDATATE Mo emrars detected in SRCDATATE Infa 0 0

44 |CSTOM00  SDTMO0O 1 30 SRCDATATI Mo emars detected in SRCDATA.TI Infa 0 0

45 |CSTOM00  SDTMO0M 1 31 SRCDATATS Mo emars detected in SRCDATATS Infa 0 0

46 |SDTMO000 SDTMO0O 1 32 SRCDATATY Domain SREDATA.TY cortains 0 Medium 1 0
observations o is missing

Gsas
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" Validation of SDTM

So, what drives this??
= “Driver” program (validate data.sas)

= SASReferences data set (the “brain center” of the
Toolkit

= Validation_control data set (the “brain center” of the
validation process)

= Source Data — the actual study data

= Source Metadata

» Source tables, Source columns
= Reference Metadata

» Reference_tables, Reference columns
= Messages Data

THE
POWER
TO KNOW,
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" Validation of SDTM

Driver programs

Toolkit is shipped with driver programs to facilitate
Toolkit processes outside of CDI

Located in the sample study as validate _data.sas
Initializes information vital to the macro calls
Runs in base SAS

Modifiable by the user for other standards or studies

17 Driver programs shipped with Toolkit 1.3



" Validation of SDTM

Validate data.sas

%let
studyRootPath=!sasroot/../../.SASClinicalStandardsToolkitSDTM312/
1.3 /sample/cdisc-sdtm-3.1.2/sascstdemodata;

%let cstSetupSrc=SASREFERENCES;

%let workPath=%sysfunc(pathname(work));
%let cstStandard=CDISC-SDTM,;

%let _cstStandardVersion=3.1.2;
%SDTM_VALIDATE; (same as used by CDI)

Examples above are from a snippet of code within validate data.sas

THE
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" Validation of SDTM

Source Data — The actual study data
= SRCDATA libname

= Sample data for this example

= C:\Program
Files\SAS\SASClinicalStandardsToolkitSDTM312\

1 .3\samﬁle\cdisc-sdtm-3.1 2\sascstdemodata\data

Contents of 'Srodata’

Suppag Suppqual v




" Validation of SDTM

Validation
Controls
(Validation_control)

Validation
Process
sdtm_validate)

Controlled
Terminologies
(ct201003)

Study Source data
. @@ @ . — [T
Study Table Metadata Column Metadata Sasreferences
Metadata (Source_tables) (Source_columns) wraps all this
together

Validation
Results
Report

Results
Data
(validation_results)

Results
Reporting

User Written
Post Processing

THE
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" Validation of SDTM

Customization — Modifying a check

Validation_contol, Source tables, Source columns,
Messages.

Modify codelogic field
Modify columns and/or tables field if needed

Modify Source metadata if needed

Modify message in Messages data set if needed.
Test

Move to Validation_master if needed for other studies



" Validation of SDTM

Customization — Adding a check using existing
macros

= Validation_contol, Source tables, Source columns,
Messages.

= Locate similar edit and copy it within validation_control.

= Assign unique check number.

= Insert new information in codelogic field, columns, tables
= Modify Source metadata if needed

= Add new message to Messages data set.

= Test

= Move to Validation master if needed for other studies

THE
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" Validation of SDTM

Two Report Macros now available

= Validation Report — reports on validation checks

» Validation_results
» Validation_metrics
» Options available to the user

= Metadata Report — information about the checks

» Validation_control

» Messages

» Validation_stdrefs

» Options available to the user

GSas | K.



I Validation of SDTM - Validation Report

= Open a SAS session with toolkit installed
= Open cst_report.sas from sample study
= Submit

= SAS B
File Edit Wiew Tools Run Solutions ‘Window Help

v | M DEHE @08 s 2R DB 2 0&
Results [x]

Log - (Untitled)

Repork:
Repoark:
Report:
Repoark:
Repork:

Process Results, CheckID:
Process Resulks, CheckID:
Pracess Resulks, CheckID:
Process Results, ChackID:
Process Results, CheckID:

SDTMOS03
SDTMOS14
SOTMOS34
SDTMO6Z21
SDTMOG06

OTE:

fippending WORK._C540366356 to RESULTS.VYAL IDATION_RESULTS.

E|Program Editor, - cst_report.sas

cst_report.sas

_@ Resulks Vo
. &5 Report: Report Summary OTE: DATA statement used (Total process time): =
Report: Process InputsfOutputs real l_;ime 0.00 seconds
Report: Process Metrics cputime 0.00 seconds
Report: General Process Reporting
Report: Pracess Resulks, CheckID: SDTMO034
Report: Process Results, CheckID: SDTMOZ09 OTE: The data set WORK._C540366356 has 1 observations and 12 variables.
Repart: Pracess Resdlts, CheckID: SDTMAOZ21 DTE: DATA statement used (Total process time):
Report: Process Results, CheckIDy SDTMO3S3 gszl t‘i;nlge gg: :gggzg:
Report: Process Results, CheckID: SDTMO410
Report: Process Resulks, CheckIDy SDTMO451
Report: Process Resulks, CheckID: SDTMO461

WHEREE R EEE R R R e R PR )

Report: Process Resulks, CheckID: SDTMOS63

reporting of process results.

Sample driver program to perform a primary Toolkit action, in this case,

Thizs code performsz any needed set-up and data

management tasks, followed by one or more calls to the Zcstutil_createreport()
macro to generate report output.

#*
%
*
%
*
%
*
% Two options for invoking this routine are addressed in these scenarios:

i (1) This code is run as a natural continuation of a CST process, within

d the szame 5A5 sesszion, with all required files available. The working
* assumption is that the SASReferences data set (referenced by the

d _cstSASRefs macro) exists and contains information on all input files
* required for reporting.

¥ (2) This code is being run in another SAS session with no CST setup

i established, but the user has a C8T results data set and therefore can
<

i’ ]
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I Validation of SDTM - Validation Repor

= Runs successfully
= No errors or warning detected in the log

= Reports display automatically in Results Viewer

File Edt Wiew Go Tools Solutions ‘Window Help

3

v ¥

Results [%]
_@ Results

: Report Surnmary

: Process Inputs/Oukputs

1 Process Mettics

t General Process Reporting

: Process Results, CheckID: SDTMO034

i Process Results, CheckID: SDTMO209

t Process Resulks, CheckID: SDTMOZ21

t Process Results, CheckID: SDTMO3S3

: Process Results, CheckID: SDTMO410

i Process Resulks, CheckID: SDTMO451

t Process Results, CheckID: SDTMO461

: Process Results, CheckID: SDTMOS03

i Process Resulks, CheckID: SDTMOS14

t Process Results, CheckID: SDTMOS34

: Process Results, CheckID: SDTMOG21

i Process Results, CheckID: SDTMOS06

t Process Resules, CheckID: SDTMOS63

@ Results
—

j_@,! Explorer
—

output - [Untitled)

Bookmarks

8-

=& Report Summary
El Tahle 1

= E| Process Inputs/fOutputs
|E| Table 1

] Process Metrics
[l Table 1

=} E| General Process Reporting
|‘__| Table 1

E¥] Process Results, CheckID:
SOTMO034

|‘__| Table 1

EE] Process Results, CheckID:
SOTMO209

|E| Table 1

E%] Process Results, CheckID:
SDTMO221

|E| Table 1
EE] Process Results, CheckID!

] E] Log - [untitled)

1= C:iProgram Files|SASYSASFoundation|d,2
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Validation of SDTM

Validation Report

SAS Clinical Standards Toolkit 1.2
CDISC-SDTM 3.1.2 VALIDATION

Process Metrics

Summary Metrics Check Metrics

A3
Check # Check # Recs Invocations
ID Invocations (if available) Not Run
# of distinct check invocations 13 I SDTM0O034 1 1 0 0
# check invocations not run 3 I SDTM0O209 1 6 2 ]
Errors (severity=High) reported 1 I SDTM0221 1 8848 8770 1
Wamings (severity=Medium) reported 0 I SDTMO0353 1 4 2 0
Notes (severity=Low) reported 0 I SDTMO0410 1 1 0 0
Structural errors, warnings and notes 1 I SDTM0451 1 2 0 2
Content errors, wamnings and notes 8837 I SDTMO461 1 4 2 0

§ sDTMO503 1 4 4 0

§ sDTmo514 1 4 2 0

§| sDTmo534 1 2 2 0

§| sDTmo621 1 4 0 0

§ sDTMO306 1 46 46 0

}| SDTM0863 1 4 4 0

Mote: “# Check Invocations Mot Run® indudes both checks that did not run and checks that failed to complete successiully.

OSas ¥s.




" Validation of SDTM

Validation Report

SAS Clinical Standards Toolkit 1.2
CDISC-SDTM 3.1.2 VALIDATION

Process Results, ChecklD: SDTM0209

Description: |dentifies records that violate the condition [Study Day of Start of Observation (**STDY) less than or equal to Study Day of End of Observation
{"™"ENDY)], limited to records where **STDY is not null and ™ENDY is not null
Check scope: (Tables) _ALL_-DS, (Columns) [*"STDY]["™"ENDY]
Source: WebSDM (IR5100)
Validation check macro: cstcheck_columncompare, using source metadata

Check Result

Invocation Identifier Severity | Detected?

1 1| SRCDATAAE SDTMO209 | Begin day must be less than or High Yes AESTDY=12 AEENDY=11 STUDYID=SASCSTDEMODATA,
equal to end day USUBJID=5001P002,
AEDECOD=Z0QRA
Syndrome,
AESTDTC=2008-02-13T12:00

1 2 SRCDATAAE SDTMO209 | Begin day must be less than or High Yes AESTDY=12 AEENDY=11 STUDYID=SASCSTDEMODATA,
equal to end day USUBJID=S001P0D02Z,
AEDECOD=Z0QRA
Syndrome,
AESTDTC=2008-02-13T12:00

GSas | K.




I Validation of SDTM — Metadata Report

Open a SAS session with toolkit installed
= Open cst_metadatareport.sas from sample
= Submit

File Edit Wiew Tools Run Solutions

Window Help
ViDeHd 80 s B> DRW 2 0&

Log - {Untitled)

NOTE: PROCEDURE SORT used (Total process time):
real time 0.00 seconds
0.00 seconds

v

@ Results

&) Report: 585 Clinical Standards
&) Report: Additional Check Detai cpu time
5 Report; Walidation Message De;

NOTE: There were 203 observations read from the data set WORK._CST1702.
NOTE: There were 129 observations read from the data set WORK. CST8136.
NOTE: The data set WORK._CST1702 has 129 observations and 10 variables.
NOTE: DATA statement used (Total process time):

real time 0.01 seconds

cpu time 0.01 seconds

NOTE: There were 129 observations read from the data set WORK._CST1702.
NOTE: PROCEDURE REPORT used (Total process time):

real time 0.04 seconds

cpu time 0.04 seconds

B Program Editor - cst_metadatareport.sas
KKK 8 KK oK K o KK o KK o6 8 KK oo 8 6 o6 KK oo KK o 65 8 KK o6 8 o K o KK o o K o
cst_metadatareport.sas

Sample driver program to perform reporting of validation check metadata.
This code performs any needed set-up and data management tasks, followed by
one or more calls to the Xcstutil_createmetadatareport() macro to generate
report output.

Two scenarios for invoking this routine are addressed in this driver module:

(1) This code is run as a natwal continuation of a CST process, within
the same 5AS session, with all required files available. The working
assumption is that the SASReferences data set (&_cstS5ASRefs) exists and
contains formation on all files required for reporting.

(2) This code is being run in another SAS session with no CST setup
established. In this case, the user assumes responsibility for
defining all librefs and macro variables needed to run the reports,
although defaults are set.

Assumptions:

(1) SnSReferences is not required for this task. |If found, it will be used.
If not found, default libraries and macro variables are set and may be
overridden by the user.

(2) The user of this code may override any cstutil_createmetadatareport
parameter values.

HE K K KK K KK K KKK K KKK KX KK KX
W K E K R N K R N R N K R K E K E N KX

~

Output - (Untitled) | El Log - (untitlad) IE] Program Editor - cs...

< ll 2 7] ]|

@ Results

Explorer
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I Validation of SDTM — Metadata Report

= Runs successfully
= No errors or warning detected in the log

= Reports display automatically in Results Viewer

5 SAS
File Edit Wiew Tools Solutions Window Help

v

Report: Additional Check Detai

Report: Validation Message De|
Bookmarks

» - =l
=] The Report Procedure
@ Table 1

EHE] additional Check
Details

D Table 1

=] validation Message
Details

m Tahle 1

SAS Clinical Standards Toolkit 12
CDISC-SDTM 3.1.2 Validation Check Metadata

Check Overview
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B Resuls Bl Output - jUntitled) E] Log - (Untitled)

[#] Program Editar - cst..‘l [#) Results viewer - cst...

SAS

THE
POWER
TO KNOW,



" Validation of SDTM

Metadata Report

SAS Clinical Standards Toolkit 1.2
CDISC-SDTM 3.1.2 Validation Check Metadata

Additional Check Details

Standard | Format

SDTMO001 | WebSDM Metadata @ cstcheck_zeroobs | Yes No codelogic for this check Active Yes
SDTMO011 | WebSDM Metadata = cstcheck_ Yes proc sql noprint;create table _csttempds1 as select ref table, ref column from Active Yes
metamismatch work._csirefcolumnmetadata ref left join (select distinct table from

work._cstsrcocolumnmetadata) src on upcase(ref.table)=upcase(src.table) where
upcase(ref.table)=upcase(src.table);create table _csttempds as select
upcase(base.table) as table,upcase(hase.column) as column from _cstiempds1
base except select upcase(comp.table) as table,upcase{comp.column) as
column from work._cstcolumnmetadata comp;select count(*) into:
_cstMetricsCntNumRecs from _csttempds1;quit;

SDTMO012 WebsSDM Metadata csicheck_ Yes proc sql noprint;create table _csttempds1 as select ref fable, ref.column from Active Yes
metamismatch work._csirefcolumnmetadata (where={upcase(core)="RECQ")) ref left join (select
distinct table from work._cstsrccolumnmetadata) src on
upcase(ref table)=upcase(src.table) where
upcase(ref table)=upcase(src.table);create table _csttempds as select
upcase(base. table) as table upcase(hase.column) as column from _cstiempdsi
base except select upcase(comp_table) as table upcase{comp.column) as
column from work._cstcolumnmetadata comp;select count(®) info:
_cstMetricsCntNumRecs from _cstiempds1;quit;

SDTMO013 | WebSDM Metadata = cstcheck_ Yes proc sl noprint;create table _csttempds1 as select ref table, ref column from Active Yes
metamismatch work _cstrefcolumnmetadata (where=(upcase(core }="EXP")) ref left join (select
distinct table from work._cstsrccolumnmetadata) src on
upcase(ref table)=upcase(src.table) where
upcase(ref table)=upcase(src.table);create table _csttempds as select
upcase(base table) as table upcase(base. column) as column from _csttempds1
hase except select upcase(comp.table) as table upcase{comp.column) as
column from work _cstcolumnmetadata comp;select count(*) into:
_cstMetricsCntMumRecs from _csttempds1;quit;

SDTMO015 | WebSDM Metadata | cstcheck_ Yes proc sql noprint;select count(*) into_cstMetricsCntNumRecs from Active Yes

Gsas | &




"™ Future

= 1.3

= SDTM 3.1.2
= Controlled Terminology 2010-03
= Reporting Tools

= SDTM Validation Team
= Hoping to consolidate SDTM 3.1.2 validation rules by November

2010
= Post 1.3 — Looking at the following
= ODM 1.3.1
= ADaM

= Beyond CDISC — HL7

» Reactive to users through Forum, Product Management, Tech
Support, Developers, Consultants

= Qur customers can influence any of this — be vocal 2
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CST information available from support.sas.com

http://support.sas.com/rnd/base/cdisc/cst/index.html

Availability of updates will generally be posted to the SAS
Clinical Trials Forum, available at:

http://support.sas.com/forums/forum.jspa?forumID=9&start
=0

SAS 9.1.3 Download Site for Clinical Standards Toolkit
http://ftp.sas.com/techsup/download/hotfix/12clintlkt.html




Periodic product updates and preproduction downloads will
be available at:

http://support.sas.com/rnd/base/cdisc/cst/preproduction.
html

Currently available downloads include the following zip files:

CSTReporting92.zip (SAS 9.2 Reporting package)
CSTReporting913.zip (SAS 9.1.3 Reporting package)

CSTSDTM312_92.zip (SAS 9.2 CDISC-SDTM 3.1.2 metadata and domain
templates)

CSTSDTM312_913.zip (SAS 9.1.3 CDISC-SDTM 3.1.2 metadata and domain
templates)

CSTCT201003.zip (CDISC-Terminology-201003 format catalog and data set of
CDISC controlled terminology)
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