Mapping Raw Data to SDTM
Define using SAS Clinical
Standards Toolkit

Andrew Bullivant
PHASTAR



Drivers for work

* Project with many studies requiring mapping to CDISC to generate
submission ready documentation but no further reporting

* Evaluate SAS Clinical Standards Toolkit for define generation

* Define was key deliverable so desire to have this available early in the
reporting process

* Raw metadata not complete or easily accessible
* Raw data not consistent across studies



Raw to SDTM Mapping Information

* Spreadsheet for one experienced programmer to quickly run through
a study raw data and record the following information:
e SDTM variable(s) mapped to.
Where condition on SDTM variable e.g. VSTESTCD=“SYSBP”.
Supplemental QNAM and QLABEL.
NOT SUBMITTED and reason why.
Other useful information spotted while doing the mapping.
Record CRF page



Raw to SDTM example

A B C D E F G H | ] K L M N o] P Q R
MEMNAME HAME TYPE LENGTH LABEL FORMAT DT CRF SDTM  SDTM Other details Other Where Condtion Assigned SUPP QNAM  SUPP QLABEL SDTM Variable Label CDISC Hotes
or Page Domain \ariable S50TM
_T - - - - -+ |CRA - - - - \ariable - - - - -
DMOG AGE 1 & Age (Years) CRF 8 DM AGE Age Age expressed in AGEU. May be
derived fram RFSTOTC and BRTHDTC,
but BRTHDTC may not be available in all
cases (due to subiect orivacy
DMOG ALC_ANT 1 & Alcohol Amount CRF 6 5U SUDOSE SUTRT="ALCOHOL" Substance Use Consumption Amount of SUTRT consumed. Mot
populated if SUDOSTXT is populated.
DMOG ALC_UNIT 2 18 Alcohol Amount Unit g CRF 65U SUDosU SUTRT="ALCOHOL" Consumption Units Units for SUDOSE, SUDOSTOT, or
SUDOSTHT. Examples: OUMCES,
CIGARETTE EQUINWALENTS, GRAMS.
DHMOG ALC_USR 1 & Alcohol User N CRF 65U SUQCCUR SU.SUTRT SUTRT="ALCOHOL" SU Qceurrence When the use of gpecific substances is
solicited, SUOCCUR is used to indicate
whether or not (Y/N} a particular pre-
specified substance was used. Values
are null for substances not specificalty
solicited.
DMOG A_NO 2 8§ Wolunteer A Number 1] CRF 5 DM ANUMBER “olunteer A Number
DMOG COHORT 2 5 Cohort g CRF DK ARM
DMOG ooB 1 & Date of Birth DATE CRF 5 DM BRTHDTC Date/Time of Birth Date/time of birth of the subject.
DMOG DTSTOP 1 & Date Stopped Smoking DATE CRF 65U SUENDTC SUTRT="TOBACCO" End DatesTime of Substance Use
DMOG DTSTOPT 2 9 Date Stopped Smoking (text) & NOT SUBMITTED - Same
information as other field
DMOG ENTRYWCOM 2 300 5 NOT SUBMITTED - Empty
in all cases and not on
CRF
DMOG RACE 1 2 Race RACE CRF 6 DM RACE Race

Race of the subject. Sponsors should
refer to “Collection of Race and Ethnicity
Data in Clinical Triale™ (FD&, September
2005} for guidance regarding the
collection of race

(http:/hwow e fda. gow/Regulatoryln formati
on/Guidancesfucm126340 him) See
Arsnmntinn belnw renardinn BACFE



Sheet characteristics

* First five columns populated from proc contents of raw data

e Conditional selection of SDTM domain and variable based on SDTMIG
information

* Display of explanatory SDTMIG notes for selected variable



Choose SDTM Variable list conditional on

domain
H | J K | J
CZ ~ CRF Pagy = | SDTM Dom = | SDTM Variz | Other details i~ | SDTM Dom — | SDTM Variz - | Other de
& DM AGE & DM AGE
DOSE & sU SUDOSE
Dosu & Sl SUDOSE
OCCUR SUOOSTAT
6 SU SDOSU
5 DM SUDDOSFRM
I oM SUDOSFRG -
SUDOSTOT
ITHDTC 5 DK SUROUTE
EMDTC g =U SUSTDTE
NOT SUBMITTED - £ MOT SUBK
NOT SUBMIMTED - E MOT SUBK
& DM RACE
& DM
Q R
SDTM Variable Label CDISC Hotes
SDTMIG Label and Notes are
w -

S h own Age Age expressed in AGEU. May be
derived from RFSTOTC and BRTHDTC,
but BETHOTC may not be available in all
cazes (due to gubiect orivacy

Substance Use Consumption Amount of SUTRT consumed. Not
populated if SUDOSTXT is populated.
Consumption Units Units for SUDQSE, SUDQSTOT, or

SUDOSTXT. Examples: OUNCES,
CIGARETTE EQUMNALENTS, GRANS.

SU Occurrence When the use of specific substances is
solicited, SUQCCUR is used to indicate
whether or not (¥/N} a particular pre-
specified substance was used. Values
are null for substances not specificalty
solicited.



Sheet feedback

* Forces all raw data to be considered
* Quick to produce.

* Requires programmer to determine which other SDTM variables are
needed

* Allows one person to go through all raw data and make mapping
decisions.

 Does not contain all codelist information



What is SAS Clinical Standards Toolkit

* A set of metadata definitions and macros to aid reporting clinical
trials in SAS

* These are free from SAS

* Cover a range of reporting activities e.g. define.xml| generation, TFL
definition, helpful utility macros (e.g. Replacing Extended ASCII
Characters in a SAS Data Set)

e Supports CDISC standards and regulatory requirements for defines



Trial of SAS CST

* Focussed on mapping SDTM metadata to SAS CST metadata so as to
allow the use of SAS CST macros to generate define.xml

* Mapped to the six standard SAS CST metadata datasets
 SOURCE_STUDY — one record containing study description
* SOURCE_TABLES — one record per SDTM dataset
* SOURCE_COLUMNS — one record per variable in each SDTM
 SOURCE_VALUES - value level information required for variables
* SOURCE_CODELISTS — one record per codelist item

e SOURCE_DOCUMENTS — document link (e.g. CRF page) info for each variable
referencing a document



Source_Columns
Raw_eDT
Table
Module L | Column R
Variable Lo |
: : Label :
Label Lo Origin !
Format_Name v | Algorithm  F----- b
Raw_to_SDTM . 1 | Comment i
Module o XmlCodelist i Source_Codelists
1 Variable o ! XmlCodelist -
RawWhereClause L i CodeListName

_________________.,_______________
|
|
|

CodedValueNCICode i

Not_Submit CodelListNCICode
WhereClause | Source_Values
Raw_CRF_Annotations Table ! Table CodeValueChar
Column ! Column . CodeValueNum
CRF_Page ; Wherecl DecodeTest
Postion_CRF_Page L | ereLlause
Module ! Label
Variable SDTM_CDISC_IG : Origin
Annotation Text Table : Algorithm """""""""""""""
= Column T Comment
XmlCodelist
Type
Label

10



e SAS code that creates the SAS CST metadata datasets from
* RAW to SDTM mapping

* Additional variable metadata information. Covering assigned and derived
variables.

 SDTM datasets themselves — list of variables, lists of codelist values

* SDTMIG information
e CDISC Controlled terminology — NCI codes

* Then use SAS CST supplied driver program to run SAS CST macros to
create define.xml



R - T T T S T S A I a3

ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁTﬁﬁﬁTﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁHﬁﬁﬁTﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁHﬁﬁﬁTﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁHﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁ;

create definexml frow Source.sZas

Zample driver progratn to perform a primary Toolkit action, in this case,

creating the Define-XHML data sets from the CDISC standard model

ZEND source metadata) in the WORE library, and then create a CDISC-DEFINE-XML

VZ.0.0 define.xml file.

L pall to a standard-specific Define-XML mwacro is required later in this code.

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

creating the Define-XML data sets frow the CDISC standard model
SEND source metadata) .

bzsumptions:

The S3A3References file must exist, and wust be identified in the

Define the
standards you are
using. Not just
CDISC.

lersion 1.7

= following statewents mway reguire information from the user

 cetStandard=CDISC-DEFINE-XHL;

_wst3reType to  crtdds, saslib or  define;
[cstSrcType=_crtdds:

A A
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UL

e

s

o

*

*

*

*

*

*

*

*

+*

L opall to a standard-specific Define-XML wacro is recquired later in this code. *:
*

*

*

call to cstutil processsetup if it is not work.sasreferences. *
*

*

*

*

*

oo o ol ol i ol el ol ol ol i ol ol o ol ol ol i ol i o e ol ol ol ol o ol e o ol

b
.

{SDTM, ADaM or

(SDTHM, ADaM or

| cst3tandardVersion=2.0.0; T User sets the Define-EMNL wversion *;

let estTrgitandard=CcDI3C-3DTH: Fod————— User sets to standard of the source study
let ecstTrgdtandardiersion=3.1.z2; T ———— Tzer sets to standard version of the source study F

let cstDefineFile=define-sdtm-3.1.2.xml;

#let cstTrgitandard=CDISC-LDAM; T ——— U=er sets to standard of the source study
*let cstTrgitandardWersion=z2.1; FoL———— User sets to standard wversion of the source study

#let _cstDefineFile=define-adam-2.1.xml;

* Zubfolder with the 343 3J3ource Metadata data sets;

let _cstSrcHetaDataFDlder=$lnwcase[&_cstTrgStandard]—&_cstTrgStandardversinnﬁmetadata:

.

-

#*#***#****#*#*#*#*#*#***#******#*#*#*#*#***#******#*#*#*#*#***#******#*#*#*#*#***#********#*#*#*#*#:

The following code sets (at a minimun) the studyrootpath and studyoutputpath. These are
used to make the driver programs portable across platforms and allow the code to be run with
mitnimal modificacion. These nacro warisbhles by default point o locations within the

cetl3amplelibrary, set during install but modifiable thereafter.
to allow write operations by thiszs driver module.

The cstl3amplelibrary is assumed

L)
.

#*#***#****#*#*#*#*#*#***#******#*#*#*#*#***#******#*#*#*#*#***#******#*#*#*#*#***#********#*#*#*#*#;

scet setStandardProperties | cstitandard=C3T-FRAMEWORE, cst3ubType=initialize):

-

[ T T T T TR T



Define paths to
study metadata.

Set up
work.references
dataset that has
necessary info
for rest of code
to run. User
interventions
stops here.

scst setStandardProperties| cstitandard=Cc3T-FRAMNEWORE, cstiubType=initialize):;
options mprint mlogic:
scskutil setcstsrook;

data null ;

call symput (' studyRootPath!' , cats (P Rxxh Dacah Sandhox ™) ) ;
call symput (' studyCutputPath' ,cats ("F:hxxx Cutputh 3andbox") ) ;

run;

%2 let workPath=%szysfunc (pathnamwe (work) ) ;

A A T T T T T T T T T T T T T T T T A AT A AT T A AT IR T A TATATHNTS

One strategy Lo defining the required library and file metadata for a C3T process

iz to optionally build SAS5References in the WORE library.
this follows.

and referenced.

IaY ,

If 3A3References iz buillt in work, the call to cstutil processsetup
assuming all defasults,

be as zinmple as=:

sosStutil processsetup ()

ool ol ol ol ol o ol ol O ol ol ol ol ol ol ol Ol ol ol ol R ol ol ol il ol ol ol Bl ol ol i ol ol ol el ol ol o o ol ol

Flet cstietupiro=3ASREFERENCES:
optiohs mwprint mlogic:

An example of how to do

b
*
*
*
* The call to cstutil processsetup below tells C3T how JASReferences will be provided
*
*
*
b

-

v

,
,
-
v
v
,

*
*
*
*
*
*
*
*
*

-

s3cet createdsfromtemplate( cotitandard=C3T-FRAMEWORK, cstType=control, catiubTypesreference, catQutputDi=work.sasreferences):

proc =sqgl;
insert
values
values
walues
walues
walues
values
walues
walues
walues
values
values
walues
walues
values
values

;

gquit:

into work.sasreferences
["CST-FRAMEWORE™
("& catitandard”
["& cstitandard”
["&e catitandard”
["& catitandard”
("& catitandard”
["& cstitandard”
["& cstTrgitandard”
["e catTrgitandard”
("e catTrgitandard”
["& cetTrgitandard”
["& cstTrgitandard”
["e catTrgitandard”
("& catitandard”
("& catitandard”

r1.z2m

"& cetitandardVersion'

"& cetitandardVersion”

e catitandardVersion'

e catitandardVersion'

"& cetitandardVersion'

"& cetitandardVersion”

"e cetTrgitandardiVersion”
"e catTrgitandardVersion”
"& cetTrgitandardVersion
"L cetTrgitandardVersion”
"e cetTrgitandardiVersion”
"e catTrgitandardVersion”
"& cetitandardVersion'

"& cetitandardVersion'

"messages™
"messages"
Tautocall™
fooncrol™
"puropertcies™
fresults"
Tzourcedata™
Trtudymetadata™
Tatudymetadata™
fatudymetadata™
fztudymetadata™
Trtudymetadata™
Tatudymetadata™
fexternalxml"™
"referencexml™

"reference™
finitialize"™
"resulcs"

LA

ot udgr rr
frahle™

oo luon™
foodelist™
fralus™
fdocunent
"xml rn
"stylesheet™

"messages™
fortmag™
Tautol"”
fooncrol™
Tinpraop™
fresults"
Tarocdata’
Fzampdata™
Taampdaca™
"zampdata®
fzampdata™
Fzampdata™
Taampdaca™
fextxml™
frsleOl™

"libhref”
"libref™
"fileref”
Tlilref™
"fileref™
"libref™
Tlibref™
Tlibref™
Tlilref™
"libref™
Tlibhref™
Tlibref™
Tlilref™
"fileref”
"fileref"”

Tinput™
Tinput™
finput™
fhoth!

Tinpur™
foutput™
foutput ™
finput™
Tinpur™
Tinput™
Finput™
finput™
Tinpur™
foucput™
foutput™

"dataset™
"datgset™
"folder™
"dataset™
"file
"datgset™
"folder™
"dataset™
"dataset™
"datgset™
"dataset™
"dataset™
"dataset™
"file™
"file™
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Lokl
PRI
PRI
Ll
Lkl
LAl
e
PRI
Lkl
PRI
PRI
PRI
Lkl
il
LAl

e

e

e

e

LN
LN
e
feEwmar
Frrr
festud
TEwork
fEstud
festud
festud
fEstud
fEstud
festud
fEati
fEstu



Process the study
metadata to datasets
better structured for
define generation.

Create the define.
Validation steps and steps
to create output format
other than xml (e.g.
HTML) follow

else

call executel ("isysfunc (tranwrd(options jcwpres (& cstDebugOptions), %str( ), %St no))):")):

rum;

*****************************************************************************************;

The following macro [cstutil processsetup] utilizes the folloving parameters:

_west3A3Referencesiource - Setup should he based upon what initisal source?
Values: JILIREFERENCES (default) or REIULTSI data =set. If REIULTS:
(1] no other parameters are regquired and setup responsikbility is passed to the

CEtuUtil reportsSetup macro

(2] the results data set name wust be passed Lo cstutll reportsSetup as

_cst3AZReferenceslocation - The path (folder location] of the sasreferences dats set
[default iz the path to the WORE library)

_wet3AliReferencesiame - The name of the sasreferences data Set

+*
+*
+*
+*
+*
+*
+*
* libref.memnsme
+*
+*
+*
+*
+*
+*
+*

scstutil processsetupi):;

[default iz sasreferences)
o e e

-

-

-

-

-

-

-

-

-

r

-

-

-

W
W
W
W
W
W
W
*
W
W
W
W
W
*f
W

-

*******************************************************************************;

* Fun the standard-specific Define-XHML macros.

*

-

*******************************************************************************;

sdefine sourcetodefine|
_cstoutLib=sreodata,
_catiourceldtudy=sampdata. source study,
_owstSourceTabhles=sampdata. source tables,
_cstSourceColumns=sampdata.source_colunns,
_cstSourceCodelists=sampdata.source_codelists,
_cstSourcelocuments=sampdata. Source_documents,
_wstSourceValues=sampdata. source values,
_cstFullModel=N,
_cstlLang=en

1

sdefine write|
_wstCreatelisplayityleldhest=1,
_cstHeaderComment=%str [ Froduced from 343 data

1

using

the SAS Clinical Standards Toolkit & &8tVersion )



Findings

* Relatively easy to move mapping code from study to study

e Getting SAS CST define macro to run took some doing but it was more the
environment than the CST macros. Once running it has been fine and not
had to delve into SAS CST macro code.

* SAS CST macros appear robust with error tracking etc. Documentation and
layout takes a while to get used to.

* Having metadata generated from both the specs and the actual SDTMs
highlighted differences between code and spec

* Having metadata in SAS datasets made for easy transfer through to code
for automatic generation of SDTM CRF annotations. Also useful when
manually generating ADaM specs.



Producing the Define.xml early

* In these studies the define.xml was run and created several times
during prod coding of SDTMs.

* Relatively good quality define.xml available near to the start of QC
programming

* Was intending that the define.xml would act as replacement for the
Standard Phastar SDTM specs. In reality this did not really happen
because programming was too far down the track by the time this
was produced.



Findings

* Define.xml needs to be produced before programming starts.

* Requires additional metadata files to identify required variables and
some codelist information

e Retain production of define based on actual SDTM data as this
highlights differences to spec and allows programming lead to quickly
see what is actually going on in all datasets

e SAS CST is a good tool for define generation
* SAS CST metadata structure is clear and easy to use



Next steps

* Combine with information coming from raw annotated CRF to
produce define and CST metadata (see John McDade’s poster)

e Generation of SAS SDTM code from CST metadata and raw to SDTM
mapping information.



Questions and Feedback
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