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ABSTRACT:

CDISC SDTM (Study Data Tabulation Model) standards have become a widely accepted form of representation of the primary
component of CRT - data tabulation datasets. The core challenge in converting non-CDISC-compliant clinical data from
ongoing studies and legacy studies is mapping of data to CDISC compliant domains and variables. It can be time consuming
as the information lies in multiple places — clinical datasets, metadata, CRFs, protocol, SAP, SDTM implementation guide, etc.
If only there was a tool bringing most of the required components on one screen, enabling you to dynamically map raw data
components to SDTM compliant components using these pieces of information. In quest to achieve this we have created a
utility that makes this process less frustrating and almost enjoyable. In less time, documentation of how the CDISC variables
are mapped to the raw dataset variable(s) and implementing CDISC control terminology to raw dataset variable values and
SAS format programs are created using this tool. The tool generated documents are used for creating define.xml file as a
byproduct. By automating the process, this tool helps eliminate human error. The technologies used in this utility are SAS,
Microsoft Excel, VBA and SAS IOM.

INTRODUCTION:

The CDISC Variable mapping document describes how the CDISC variables are mapped to the raw dataset variable(s) for
each domain at study level. Standardizing the unique values of certain variables in standard CDISC domains are documented
in Control Terminology (CT).

SAS INTEGRATED OBJECT MODULE (IOM):

The SAS IOM is a data provider that supports access to SAS data sets that are managed by SAS Integrated Object Model
(IOM) servers. From Excel, the ADO Connection Object is used to create an open connection to a data source using SAS
IOM. Through this connection, one can access and manipulate a SAS database. The utility setup is made in Excel Workbook.

Using the above technology, Excel and SAS IOM servers are connected; codes are written in Visual Basic Access (VBA).
Excel-VBA Program is referenced to SAS IOM to execute SAS code using ADO (ActiveX Data Objects) DB connections in the
windows environment.

CDISC CONTROLLED TERMINOLOGY (CT):
Latest CT is downloaded from www.cdisc.org and converted into individual format named SAS datasets. Dataset name and
format name in the Pre-defined Data Definition will be same.

PROCESS:

PRE-DEFINED DATA DEFINITION SPREADSHEET:
This Excel workbook will have SETUP spreadsheet to fill the Project Directory paths (Directory like: Raw Dataset, CDISC
Dataset, SAS Program, etc.) at study level. Screenshot of SETUP spreadsheet is shown below.

A, B C
1 STUDY PRO.J_DATA PROJ_WALLE
2 [MN10s PROTOCOL M108
3 [M104 RAYY DATASETS LOCATION DiProjectsiDataiMaster Datasetsid 05
4 |M105 MACROS LOCATION CHProjectsiSetupiMacros
5 [M104 545 PROGRAM LOCATION D\PrajectsiStatP rogunalysisihg 08
B |M10& COISC LOCATION CoProjects\DatanCDISCAVN1 04
7 [M10s WALIDATION LOG LOCATION  |[DAProjects\Datatvali1 08
M 4 » W["SETUP i TNDEX £ DM JCMFEAR AE 45 /Eia LB A S i SUPPQUAL | | 4 | | |

In INDEX spreadsheet, the information of related raw datasets for each domain is mapped at study level. Screenshot of
INDEX spreadsheet is show below.



STUDY CDISC Dataset CDISC Dataset Label CDISC Category Data1 Data2 Data3 Datad
M105 ul | Demographics Special-Furpose Domains |DEMOGRAPHIC |RANDOM
H105 oM Concomitant Medications Interventions ChWT
MN105 Ex Exposure Interventions RAMDOM MED SISk
MN105 AE Adverse Events Events AESAES
MN105 DS Dispoasition Events ErD
MN105 EG ECG Test Results Findings AESAES
M105 LE Lahoratory Test Results Findings LABORATORY [URIM
105 wE Wital Sians Findings WS DEMOGRAPHIC
M08 s5c Subject Characteristics Findings DEMOGRAFPHIC
105 SUPPQUAL  |Supplemental Qualifiers Supplementary Qualifier

Separate sheets for each Domain which are to be mapped will be present in this Workbook. For each domain there will be

pre-defined columns like CDISC variable name, label,

type, length, CT format if applicable (AE Domain Pre-defined

spreadsheet is shown below.) Two blank columns in which we will be mapping the Raw Dataset variables and Comments,

dynamically.
A B o3 o] E €] | J K L =
—
1 VARHAM VARLEL T¥PE LEH FMT ROLE CORE | WARS KEEP H105_DATAMAP H105_COMMEHTS
STUDID Study Identifier Char 1=} Iderntifier Feg k.
2
3 DiOrAAIN Cromain Akbreviation Char 2 AE Idertifier Feg H
4 |UsUBJID Unigue Subject Identifier Char 16 Iderntifier Feg e
AESEG Sequence MNumber Mum Idertifier Redg H
S
B AEGRFPID Sroup 1D Char 10 Iddertifier Perm H
7 AEREFID Reference I Char 10 Iderntifier Ferm
= AESPID Sponsor-Defined Idertifier Char 10 Identifier Ferm
SETERM Reported Term for Adverse |Char 100 Topiz Feg H
=] Evert
10 |AEMODIFY Modified Reported Term Char  [$100 Synonym  |Perm
AEDECOD Dictionary_Derived Term Char 100 = Synonym  |Reqg B3
11 Galifier
AECAT Category for Adverse Event |Char  [$50 = Srouping  |Perm
12 Cuslitier
AESCAT Subcategory for Adverse Char =0 = Grouping | |Perm
Ewernt alitier
13
AEPRESF Pre-specified Adverse Char 1 CRY Record Perm
14 Evert Calitier
AEBODSYS Body Swystem or Organ Char 100 [g={eley] Record Expr H
Clas= Cuaalifier
15
16 [AELOC Location of the Reaction Char 50 * Record Ferm
AESEW Severityintensity Char 20 [AESEY) Record Perm
17 Cusalitier
18 SESER Serious Event Char 1 CRY Record Expr H
Cu islifier
AELCH Action Taken wwith Study Char  [§30 (ACHD Record Fxp =
H 4 SETUP IMNDE= [ R | AE DS EG A LB £ 5C SUPPOQUAL WS MB MS { WF A4 =S 5 5D =M ShEE_I - I I » I
Ready U =

After mapping Project Directory Locations and Raw Dataset then following process are performed.

e Using SAS IOM Technology, connection between the Excel Spreadsheet VBA and SAS is established.
Library References are made to Raw Dataset Location and CT dataset. Excel VBA is connected to SAS through ADO

DB Access.
e Parameters are passed to SAS MACROS from VBA and executed.
e SAS OUTPUT DATASETS are read from VBA and displayed in VBA screen.
Snippets of VBA code is described above are shown below.)

oim obws as sas.workspace

Dim obwsmgr as New sasworkspacemanager.workspacemanager
Dim obDs As sSas.Dataserwvice

Dim obLibref aAs =sas.Libref

Dim obConnection As Mew ADODE.Connactiaon

Dim obRecordset As Mew ADODE. Recordset

Public Function sSubmit_sas
set cbws = obwsMgr.workspaces. Createworkspacesyserver _
'y TvisibilityProcess, nNothing, "M, xmlInfol

set obDs = obws.Dataservice

‘Aaszsign Library Reference to the D1rect0ry

Set obLibref = obD=.AssignLibref(’ Raw", —
datalog,

' Print the Library Mame

Debug. Print obLibref.name

Call submit_sas("proc sql;

where upcase('l‘lbname)— Raw' and upcaseimemtypel='DATA' quit: "D

obConnection.open "provider=sas.fomprowvider.l; sas workspace ID="

set fl1d = obrRecordset.Fields
Relim wars(Reccnt, wvarcntl as String

Move to the First Record
obRecordset.MoveFirst

& ard.walue
& ard.walue

UserForm3.ComboBoxd . Text
UserForm3.ComboBox5. Text

Act']vesheet .Range("'H"
Aactivesheet. RangeC"'T"

create tahle tds as select memname from sashe'lp wtable_

+ obws. uniqueldentifier
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Once the connection between VBA and SAS is established, VBA macros are executed which opens the pre-defined screen for
the corresponding domain (Suppose if we are mapping for AE domain, displayed screen will be filled with relevant AE

information’s.)

e CDISC variable for the corresponding domain which has to be mapped are listed in one section of the screen. This

information is fetched from spreadsheet using VBA code.

e Second section will list the CT values for the selected CDISC variable. Getting this information from CT SAS datasets

directory which is created using CDISC CT spreadsheet.

e According to the raw dataset mapped for this domain, all the corresponding raw variables, labels and formats will be

listed in the third section.

Fourth section will list the unique of both format and informat values for selected raw variable.

SAS format is created dynamically by selecting the raw value and CT values in the middle of the program template

screen.

Please check the snapshot of the screen shown below with the CDISC variables and mapped Raw Dataset variables for AE

Domain. Initially CT and Raw value listbox will be blank.

| Domain
| AE

¥ariable Mapping — Study I M105

Raw Dataset(s)

ALL RAMW-DATA

| COMMENTS | RAW VARIABLES

[

| SDTM VARIABLES PROGRAM TEMPLATE MAP
O soYID (Req) . =
O Covam (reg) = AESAE 5 CEMNER: Study site nbr =
AESAES, SEINER, Subj nbr
|0 usueD iRea) AESAES.PT CRF nbr
0 AEsEQ (Rea) AESAE S MISIT st
[0 e cgamEn g,
1 . alifying Yalue
[] AEREFID (Ferm) AESAE 5. REPEATSIY Repeat #
1|0 AesPD Perm) AESAE 5. AESPREF AE: Present-FLL
|:| AETERM (Req) AESAES, AESPREN AE! Present-DiN
1 AESAE 5. AESPREL AE: Present-DvL
O AEMODIFY {Perm) AESAE: AES U Verbat
) : Yerhatim
|0 AECECOD (Reg) BESAES,AESLLT AE: Yerbatim - LLT
O AecaT (perm) AESAE S AESBEGD AE: Start dabe
AESAE S AESEEGDF AE: Start dake-FUL
. [0 AESCAT (Perm) e AESAES AESITSF AE: Intensity-FLL
] AEPRESP (Perm) BESAES AESITSN AE: Inkansity-D
1|0 Aesopsys (B AESAE 5. AESITSL AE: Intensity-DiL
O AELOC (Perm) AESAE S AESPTRF AE: Fattern-FLL
1 AESAE S AESPTRM AE: Pattern-Dih
OO AEsE (Perm) BESAES. AESPTAL AE: Patkern-DVL
|0 AESER (Exp) AESAE 5,50G_NAF AE: Study drug - not appl-FL
O AEACH (Exp) AESAES.SDG_NAN F\E:Stuﬂygrug-nat appl-D\
1 AESAES,SDiG_MAL AE: Study drug - not appl-0
O] AEACHOTH (Perm) BESAES, SDGHONF AE: Study drug - o change-
[0 AEREL (Exp) BESAE S, SDGHNONM AE; Study drug - na change-
1| merELNST (Perm) AESAE S, SDGENONL AE:Studydrug-nachanfij
[ AerarT (perm) = J D
[” Control Terminology I” Unique ¥ alues Clear

£

Proc format
CT: RAW=CL

When the CDISC variable is selected, if formats are applicable then its CT values are listed down and unique raw values are
listed for the selected raw variable. Select the required values and click “Proc format” key, it appears in the middle section and
automatically documents the unique values of raw variable with the applied control terminology values in the CT spreadsheet.
In the program template section the SAS format code is created automatically, which can be converted into permanent SAS
Catalogue.

Select unique CDISC variable and the corresponding Raw Variable to be mapped, click the “MAP” command, it automatically

documents the mapping information for the selected CDISC variable along with the selected raw variable(s) in the backend of
Domain sheet. The SAS Format which is created in the program template section will be saved as a SAS program and then
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we can create SAS catalogue using the format program. Snapshot of the screen is shown below.

J e [t Domain Variahle Mapping - Study | g5 Raw Dataset{s)
\B d v | & : AL RAK-DATA ' ;
ot od '
SO VARTABLES FROGRAN TRIFLATE W | comms| wy wazinss
CDISC variables from T [B R A T et TR r
Pre-tiefined Data I 0 [oHiRe) Value: ey EUS SR S Pror format Rew Datazet Vatiable
Liefinition File 0 wrm”-a“! IH s ,Mf‘; ; RESAES AT [ (1 RAW-CDISC hames and Labels
0 e HD* « *HIDERATE RESAES VIS Wt HAN=LUGL £
0 s pen) imeser  siont
& AESAES (LALIFYY Cuaifyng ke r
0 A fem) RSESHETH R d L
e300 pers) NG MTRE Pl
ARSEG [ serenmpeg) AESAES AESPREN FE: Presant-OH [
D AW e AESAES AESPREL AE: Presant-{A o
s el ESAES 64 4E: b -
[ Aec00 Reg) SUES AESLT eVt - LUT L
AENED [ et iperm) A St dde
e 8- St dateRLL
e BESCAT (Perm) || A L
MESPD D i |
[ HFhes? ) MUEAEIN A Dty O L
AETERM 1] eemomsts (e EUESHETL M ML
- L0 (Perm) PESAES AESFTRE HE: PatternLL L
|| AEMOOFY D AESAES AESHTRN AE: Ptten O
e B RS R i
: WEETE] BESESSOG NG AE: Shudy thug - ot gL
|0 e BESAES.SOG MR RE: Shudy thug - nek gDt F
e i ST Sl ke
e [ At WESESSONE A Sy g rodhrgr F
sl RSSO R Sy dup o e
| [ ACRANST (Fem) ALSALS OGN AL Shudy drug - no change- <.
RS |[] 4T e 9 | } I
FEES G control Terminglogy 7 Unie Volues Chn
I L
] Hid
) Mot i .
CT values from CT ETT L Unique Reaw values for
Directory for selected HESER Selected Raw Yarishle
COISC variable A I
|
AEACNOTH
|
AEREL
= T S | [ | -
i u\&'l‘u
CDISC Variable Mapping Document will be created as shown below for each domain.
A B C 8] E €] | J L
1 YARHAM VARLBL TYPE LEH FMT ROLE CORE | VARS_KEEP H105_DATAMAP H105_COMMENTS
STUDYID Study Identifier Char G Iddentifier Feq ® "r1os"
2
SRl RN ) Cromain Abbreviation Char 2 AE Iclentifier Feq S AET
UsUBJIC Unigue Subject dentifier Char 16 Iddentifier Feq o AESAES CEMMBRIF10.),
1 AESAES SHIMBRIF1S.D
| AESEG Sequence Mumber Mum Iddertifier Req = DERIMNED
3
g AEGRPID Group 1D Char 10 Iddertifier Perm =
7 AEREFID Reference ID Char 10 Iceritifier Perm
3 AESPID Sponzor-Defined Idertifier  (Char 10 Iceritifier Perm
AETERM Reported Term for Adverse |Char 100 Topic Req kS AESAET AES(E200.)
I Event
0 | AEMODIFY Modified Reported Term Char 100 Synonym  |Perm
AEDECOD Dictionary-Derived Term Char 100 * Synonym  |Req = AESAES AESPT_($150.)
1 Gualifier
AECAT Category for Adverse Event |[Char S0 * Grauping Perm
2 Cnalifier
AESCAT Subcategory for Adverse Char S0 * Grouping  [Perm
3 Ewvent Califier
AEFRESP Pre-specified Adverse Char ]l MY Record Perm
4 Ewvent Gualifier
AEBODEYS Body System or Organ Char 100 [i=isley] Record Exp = AESAES AESSOC(EH150.0
Class Gualifier
5
AELOC Location of the Reaction Char S0 * Recard Perm
=] Gualifier
7 AESEY Severityntensity Char 20 [&ESEWY) Record Perm = AESAES AESITSF(EITS.)
Gualifier
8 AESER Serious Event Char ]l MY Record Exp o AESAES SAEPREF(FMO_WES.)
Cualifier




CT document created while mapping the raw values to CT values is shown below. This CT sheet will have raw dataset format
and informat values and applied control terminology values from all the domains.

A B © D E F G H | d
| coisc CDISC . Raw  |Raw Varishle |Raw Variahle Controlled
Stuy | Dol | g st Name | Variable Name | " able Name (Lzhel) Varisble | Informat Values [Format Vales | Terminolsgy | C*™
NIDE _ JAE (NY) AESER AESAES.SAEPREF (AE: SAE - present-FUL) char  NO No 0
W105 AE (MY AESER AESAES SAEPREF (AE: SAE - present-FUL) char YES Yes i
W105 AE [AESEY) AESEY AESAES AESITSF (AE: Intensity-FLUL) char ML Mild MILD
105 AE [AESEY) AESEY AESAES AESITSF (AE: Intensity-FUL) char WD Moderate MODERATE
105 AE [AESEY) AESEY AESAES AESITSF (AE: Intensity-FLUIL) char SEBY Severg SEVERE

b MY SETUP £ INDEX £ DM £CM £EX £ AE £ D3 £EG LB £ 5C / SUPPQUAL fMS £ MB £ M3 £ ¥F 4 %S 43D 4 6M 4 Sheetl %CT |< | |

|-

CONCLUSION:

This tool is useful for creating CDISC variable mapping and CT mapping, with no typing errors. This tool will reduce the time
drastically for preparing documentation. These documents can be used as source for creating DEFINE. XML file. We can also
create SAS program templates using the tool and can add many features to this tool.

REFERENCES:
Using VBA and BASE SAS to Get Data from SAS to Excel without Data Integrity Issues
http://www.lexjansen.com/phuse/2005/as/as11.pdf

Converting CDISC Controlled Terminology to SAS Formats
http://www.lexjansen.com/pharmasug/2009/ad/ad11.pdf

ACKNOWLEDGEMENTS:
We would like to thank Paul Ragland and Nivethitha Manickavasagar for providing us excellent ideas and helping to implement
this utility.

CONTACT INFORMATION:

Your comments and questions are valued and encouraged. You can contact us at:

Balaji Ayyappan Manohar Sure

Ockham Inc. Ockham Inc.

8000 Regency Parkway, Suite # 360 8000 Regency Parkway, Suite # 360
Cary, NC 27518 Cary, NC 27518

Phone: (919) 653 6090 Phone: (919) 380 5665

Email: bayyappan@ockham.com Email: msure@ockham.com

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS
Institute Inc. in the USA and other countries. ® indicates USA registration



