PharmaSUG 2012 - Paper HWOQ7

SDTM, ADaM and define.xml with OpenCDISC®
Matt Becker, PharmaNet/i3, Cary, NC

ABSTRACT

Standards are an ongoing focus of the health care and life science industry. Common terms you will see and hear
during industry conferences include: “SDTM,” “ADaM,” “ODM,” “LAB,” “SEND,” and “define(.xml/.pdf).” What do
these terms mean? How do we create and validate these standards before submission to a client OR the FDA? Is
there an easier way to ensure compliance? As a user, many of us have spent hours reading the SDTM/ADaM
standards and implementation guides to generate “compliant” SAS data sets for our clinical studies. We have spent
countless hours having another user QC our data structures...but is there an easier way?

Each of these terms and subsequent standards encompass a set of metadata. Metadata is “data about data.” For
example, a Proc Contents of a data set produces a list of variables, variable type, variable length, variable format,
etc. Each of these tidbits of information is metadata about that individual data set. SDTM defines standard metadata
for “domains.” Similarly, ADaM defines standard metadata for analysis data sets. If that metadata is standard it
should be feasible to construct an application that will check your data’s metadata against that standard’s metadata.

OpenCDISC is an open source community which is focusing on creating frameworks and tools for the implementation
and advancement of CDISC Standards. OpenCDISC has created a CDISC Validator which will eliminate the need
for individuals to develop their own custom processes in order to ensure that their CDISC models are compliant with
CDISC standards. By taking common validation rules, OpenCDISC has developed an open-source tool which is
freely available and of commercial-quality to ensure data compliance with CDISC models such as SDTM, ADaM, and
Define.xml. The validation rules for each standard have been pooled into a CDISC Validation Rules Repository,
providing users with a central listing. The listing is easy to use, contribute to, improve on and continue development.

In this Hands-On Workshop (HOW) we are going to briefly describe a few of the key terms (SDTM, ADaM, define)
and investigate the use of OpenCDISC Validator to perform the following tasks:

e Validate SDTM 3.1.1 SAS data sets
e Validate SDTM 3.1.2 SAS data sets
e Validate ADaM 1.0 SAS data sets

e  Generate define.xml

INTRODUCTION

Before going too much further with the discussion of OpenCDISC, a quick overview of CDISC (Clinical Data
Interchange Standards Consortium) is merited. Over the past few years CDISC has become common terminology in
our workplace and we have started to use CDISC standards in our work more and more. The CDISC standards
provide data consistency across the spectrum and this standardization has helped streamline drug development.

In this paper, we are going to concentrate on the SDTM, ADaM, and define.xml CDISC standards. SDTM (Study
Data Tabulation Models) is the content standard of case report form data tabulations from clinical research studies.
ADaM (Analysis Data Model) is the content standard of analysis datasets. Define.xml (Case Report Tabulation Data
Definition Specification (CRTDDS)) is an XML-based content and format standard which contains the specifications
for data definitions for CDISC SDTM datasets.

When we create SDTM files, ADaM files, and/or define.xml, we must make sure that they are compliant with CDISC
standards. We must check our work. How is this done? Usually, by double programming (at least in the case of
SDTM and ADaM files). The re-creation of the files by an independent programmer and comparing the two sets of
results. This is no simple task. It requires a lot of time and a lot of reconciliation between the production
programming and the validation programming in order to make sure there is compliance with the CDISC standards.
And, once this process is complete, how can we guarantee 100% compliance? The individualized validation process
for compliance with the CDISC standards is not a standardized task; each of us develops our own ways of validating
our files.



Here is where OpenCDISC comes into the picture. OpenCDISC has created a CDISC Validator which will eliminate
the need for individuals to develop their own custom processes. The OpenCDISC Validator ensures that your CDISC
models are compliant with CDISC standards. OpenCDISC has taken common validation rules and pooled them into
a CDISC Validation Rules Repository providing users with a central listing. The Validator is free and easy to use.

USING THE OPENCDISC VALIDATOR

The validator requires Java Runtime Environment (JRE) version 1.5 or higher and 2GB system RAM. Download the
OpenCDISC validator from http://www.opencdisc.org, click on the OpenCDISC Validator [v1.3] link and unzip to your
chosen directory. Detailed installation directions are provided on the website.
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SDTM 3.1.2 [v1.3] (zip, 315 KB it c 3
‘ OpenCDISC Validator [v1.3] (zip, 5.1 MB) [v1.3] (zip, ) features, commercial support, regulatory assurance,
L= SDTM 3.1.1 [v1.3] {zip, 298 KB) training, and professional services for easy deployment

Define.xml 1.0 [v1.3] (zip, 43 KB) throughout the enterprise.

Can'tinstall or run external application on your PC?
Download OpenCDISC Validator for USB flash drive. ADaM 1.0 [v1.1] (zip, 22 KB)
SEND 3.0 [v1.0] (zip, 277 KB)

INSTALLATION AND USAGE
The follewing are basic installation and usage instructions. For additional information, please refer to Validator documentation.

Instzalling OpenCDISC Validator
Using OpenCDISC Validator
Configuring OpenCDISC Validator for MedDRA

PREVIOUS RELEASES

OpenCDISC Validator [v1.2.1] (zip, 4.8 MB)
OpenCDISC Validator [v1.2] (zip, 4.8 MB)
OpenCDISC Validator [v1.1] (zip, 4.4 MB)
OpenCDISC Validator [v1.0] (zip, 4.3 MB)

OTHER RESOURCES

This section contains additional resources that users of the Validator might find useful.
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Once the validator has been downloaded and unzipped, it is ready to use.

VALIDATING SDTM FILES

Step 1: Open the ‘opendisc-validator’ folder.



Step 2: Double click on the ‘client.bat’ file. This will bring up the OpenCDISC Validator window:
" () Opencpisc Validator o o |

File Help

What would you like to do? @ Validate Data ) Generate Define xml

Standard: SDTM >
Source Format: [SAS® Transpart (XPORT) n

Source Data:

You can select multiple files or folders as sources

Confi d ‘cunﬁgrsd1mr3.1.2.xml i"

Define.xml: ‘ H Browse

Optional

Report Format: : Report Settings

Progress: ‘ ‘

Waiting to begin

Step 3: For the question “What would you like to do?’ select ‘Validate Data’.
Step 4: Choose the Standard (the default is SDTM). For this example, we chose SDTM.

Step 5: Choose the Format (the default is XPORT). Note that the SDTM files must be in SAS® Transport (XPORT)
or a delimited file. The validator cannot process regular SAS datasets.

Step 6: Choose the source data by clicking on the Browse button on the right hand side. The following window will
appear once you change the directory to a location that contains SAS XPT files:

e et
Look In: |lf|sd1m "‘
D ae.xpt
[ dm.xpt
[ pexpt

File Name: ‘C \PharmaSUG_2012_HOWthow\mbeckersdtm

|
Files of Type: ‘.xvl ‘V‘

Step 7: Highlight the SDTM file or files you want to check.
[© open )

Look In: ‘ﬂsdlm "‘ lﬁ‘

[ aexpt

D dm.xpt

[ pewxpt

File Name:  |ae xpt |

Files of Type: |.xpt |'|




Step 8: Click Open. The OpenCDISC validator window will appear with the files or files you have selected in the
Source Data field.

" () OpenCDISC Validator . [ESRRER
File Help
What would you like to do? @ Validate Data (0 Generate Define xml
Standard: SDTM >
Source Format: [SAS® Transpaort (XPORT) i
Source Data:  [C:\PharmaSUG_2012_HOWihow\mbecker\sdtm\ae. xpt | Browse! ‘
| Clear ‘
[l ]
You can select multiple files or folders as sources
Confi i !cunﬂgrsdtmrli.lxm\ i'l
Define.xml: ‘ || Browse
Optional

Report Format: [Excel || Report Settings

Progress: ‘ |

Waiting to begin

I

Step 9: Choose the configuration. The default for SDTM files is sdtm-3.1.2.xml.
Step 10: Choose the report format. The default is Excel.
Step 11: In this example, we are now ready to start the validation of the AE SDTM file. Click the start button.

When the validation is complete, you will receive an information window providing you with how long it took for the
validator to run, the number of records read, the number of datasets validated, the number of messages generated
and the number of checks performed:

() OpenCDISC Validator o |

Fila Halp

Validation Complete
Below is a brief summary of the results. For the full report, click the View Report button below.

Validation took 1 seconds

130 records were examined across all datasets
1 of 1 datasets were validated

271 messages were generated

5,844 checks were performed
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Step 12: At this point, you may choose to view the report or start a new session. Choose ‘View Report’. The report
will consist of 4 tabs within the Excel document: Dataset Summary, Issue Summary, Details and Rules.

The Dataset Summary tab provides a brief overview of what was encountered by the validator.
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The report tells us that there are 130 records in the AE file that 2 errors were encountered, and 264 Warnings were
reported.

The Issues Summary tab provides break down of the type of rules that have issues and how many have been
reported.
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The Details tab provides us just that...the details. Each error or warning message has been expanded. Below is a
small sample of what this AE file’s issues log generated:
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Action Taken with Study Treatment (—ACN) variable values should be populated with terms found
2 |CT0001 Value for ~ACN not found in (ACN) CT codelist  in "Action Taken with Study Treatment' (C66767) CDISC controlled terminology codelist Terminology ~ Waming
Value for AESEV net found in (AESEV) CT Severity/Intensity (AESEV) variable values should be populated with terms found in
3 |CT0002 codelist "Severity/Intensity Scale for Adverse Events’ (C66769) CDISC controlled terminology codelist Terminology Warning
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4 |CT0003 codelist (TSPARMCD) value is ‘AGESPAN Terminology Warning
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5 |CT0004 Value for AGEU not found in (AGEU) CT codelist CDISC controlled terminology codelist Terminology  Error
TS dataset Parameter Value (TSVAL) values should be populated with terms found in "Age Unit’
(C66781) CDISC controlled terminalogy codelist, when Trial Summary Parameter Short Name
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11 |CT0010 codelist ‘Category for Disposition Event’ (C74558) CDISC controlled terminology codelist Terminology ~ Waming
Value for EGMETHOD not found in Method of ECG Test (EGMETHOD) variable values should be populated with terms found in
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With the information obtained from the OpenCDISC validator, the user can now go back to the production SDTM file
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and correct any issues the validator has flagged.
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VALIDATING ADAM FILES

Step 1: Open the ‘opendisc-validator’ folder.

Step 2: Double click on the ‘client.bat’ file. This will bring up the OpenCDISC Validator window.
Step 3: For the question ‘What would you like to do?’ select ‘Validate Data’.

Step 4: Choose the Standard (the default is SDTM). For this example, we chose ADaM.

O OpenCDISC Validator o =] o
File Help

What would you like to do? ® Validate Data  © Generate Define xmi

Standard: W‘

Source Format: @E

Source Data: Browse

You can select multiple files or folders as sources

Configuration: lcunﬁgradam—tﬂ xml ‘v‘

Define.xml: ‘ H Browse

QOptional

Report Format: [Excel v| Report Settings

Progress: ‘ ‘

Waiting to begin

Step 5: Choose the Format (the default is XPORT).
Step 6: Choose the source data by clicking on the Browse button.

Step 7: Highlight the ADaM file or files you want to check.

[© Open o]
Look In: lﬂadam "‘ @E‘
j adpe.xpt
[} adst.xpt
[ bdsxpt
File Name: Iads\xpl |
Files of Type: |.xpt "‘

[ |

Step 8: Click Open. The OpenCDISC validator window will appear with the files or files you have selected in the
Source Data field.



Step 9: Choose the configuration. Select ‘config-adam-1.0.xml’. This is the default for ADaM files, and currently
your only choice.

O OpenCDISC Validator o AR X ]
File Help

What would you like to do? ® Validate Data ) Generate Define xml
Standard: ADal =
Source Format: |[SAS® Transport (XPORT) :

Source Data:  |C:\PharmaSUG_2012_HOWthow\mbeckeriadam\ads|.xpt Browse

Clear

You can select multiple files or folders as sources

Configuration: lcunﬂgradam—LO xml ‘vl

Define.xml: ‘ || Browse

Optional

Report Format: |Excel jl Report Settings

Progress: ‘ |

Waiting to begin

= e

Step 10: Choose the report format. The default is Excel.
Step 11: In this example, we are now ready to start the validation of the ADSL ADaM file. Click the start button.

When the validation is complete, you will receive the information window providing you the same type of summary
information as when we ran the STDM file validation.

O OpenCDISC Validator o = | |

File Help

Validation Complete
Below is a brief summary of the results. For the full report, click the View Report button below.

Validation took 1 seconds

10 records were examined across all datasets
1 of 1 datasets were validated

21 messages were generated

860 checks were performed

| View Report || New Session ‘

Step 12: At this point, you may choose to view the report or start a new session. Choose ‘View Report’. As with the
SDTM validation, the ADaM validation provides a similar OpenCDISC Validator Report containing 4 tabs: Dataset
Summary, Issue Summary, Details and Rules.
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Details:
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INTERPRETING THE OPENCDISC VALIDATOR OUTPUT

As we have seen, for both SDTM and ADaM files, the OpenCDISC Validator generates the same type of report. In
the examples above, we requested that our report be put in Excel format. Within the Excel spreadsheet, the validator
generated 4 information tabs, providing different levels of information on each tab. However, prior to viewing the
report, the validator provides some feedback as to what it has encountered. For example, with a different SDTM AE
file it reported that 3,606 records were read, 10,899 messages were generated, and 122,674 checks were performed.
The number of messages generated is a bit overwhelming. So, let’s take a closer look and see if we can figure out
why there are so many issues with this file.

The Dataset Summary tab gives an overview of the issues encountered in the validation. It reported that
encountered 79 errors and 10816 warnings. 79 errors are less daunting than the 10,899 messages. But we need to
take a closer look. The Issue Summary tab provides a bit more detail. Breaking down the Error messages and
Warning messages by type.

i 3 e - "openc rt-2 14-; ratibili
=P ] 5 i
Moar
I Home Insert Page Layout Formulas Data Review View Get Started @ - = X
Il == % | ana - <= =i General -~ B conditional Formatting = || 5= Insert - E - A? [ﬁ
B 53 |[|B F U~||A & ~{|||$ - % » | [5%FormatasTable - % Delete - | [§]~
Paste o ] . Sort & Find &
- || A 2 |%8 5% 155} Cell Styles - [EFormat ~ || 227 Fitker~ Select -
Clipboard & Font (Fi Alignment [ Mumber & Styles Calls Editing
Al - 3 ‘ OpencCDISC Validator Report
| A B c
6 |
7 2
8 RulelD Message Found
9 Error
10 | SD0002 Mull value in variable marked as Required 77 .l
11/8D0013 Begin day must be less than or equal to end day 2
4 4 ¢ M| Dataset Summary | Issue y . Detais - Rules . ¥3 L0 m o [
|| Ready EE o0 )t

Looking at the first error message (Rule ID: SD0002), we see that the validator found 77 occurrences for a variable
that is NULL but is a REQUIRED variable. Now we are starting to zoom in on the problem. The Details tab does just
that. Searching for Rule ID SD0002 we quickly determine that NULL values are for the variable AEDECOD.
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It looks like we have some adverse events that have not yet been coded. Knowing what the problem is, we can go

back to the production dataset and make the correction.

The Rules tab is a for-your-information tab. It reports all of the validator rules by ID and provides the message,

description, category and type for each rule.

CREATING DEFINE. XML

The OpenCDISC Validator can also generate DEFINE.XML. From the OpenCDISC Validator window perform the

following steps.
Step 1: From the ‘What would you like to do?’ prompt, choose ‘Generate Define.xml'.

i
() OpenCDISC Validator
=

File Help

What would you like to do? (O Validate Data @ Generate Define_xml

Source Format: |SAS® Transport (XPORT) | V|

Source Data:

Browse

You can select multiple files or folders as sources

Configuration: |conﬁgfsdtm—3 1.2.xml

Code Lists: | H Browse |

Optional

Save in Folder: |V:\bsd\deve|0pment‘\aringe\berg\OpenCDISC\xport H Browse |

— =

Progress: | ‘

Waiting to begin

Step 2: Choose the Source Format. For this example we are using the default, XPORT.

Step 3: Choose the file(s) you want to create define.xml for using the Browse button.

Step 4: Choose the Configuration. We are using ‘config-sdtm-3.1.2.xml’ for this example.

Step 5: Select the folder where you want to save the define.xml file.
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Step 6: Click on Start.

(O OpenCDISC Validator i

File Help

What would you like to do? O Validate Data @ Generate Define xml

Source Format: |SAS® Transport (XPORT) | V|

| Source Data: |C:\PharmaSUG_2012_HOW\how\mbecker\sdtm'ae xpt Browse
C:APharmaSUG_2012_HOW how\mbecker\sdtmidm. xpt I
[l CAPharmaSUG_2012_HOW'how\mbecker\sdtmipe xpt

You can select multiple files or folders as sources

Configuration: |conﬁg—5dtm—3.1.2.xm| |v|
Code Lists: | || Browse |
i Optional
| save in Folder: |C:\Users\mbecker || Browse |
1 Progress: | |
W Waiting to begin.
| Start || Stop |
L
When the define.xml file has been generated, the following information screen will appear:
f e Te— = TP
() OpenCDISC Validator 1 @M
File Help

Define.xml Document Created

Your define.xml document has been generated successfully. You can view the output by clicking the View Define
button below. Note that you'll need to fill in some study and organization-specific values, after which time we
suggest you run a new session and validate the document.

View Define || MNew Session

Step 7: Choose ‘View Define’ to see the newly created define.xml file.

In this example, 3 SDTM files were selected: DM, AE and PE. Below is some of the XML output. Note that some
study and organization-specific values still need to be filled in.
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Datasets for Study
Dataset| Deseription Structure Purpose |Keys |Location
DM D i Spacial Purposs - One racord par smbject | Tabulation dmxpt
AE | Adverse Events Events - One record per svent per subject | Tabulation 22 x0t
PE |Pluvsical Examination | Findings - One record per svent par subject | Tabulation peapt

Go to the top of the define xml

Date of document generation (2012-04-24T12:25:05)

Demographics Dataset (DM)

Variable Label Type Controlled Terms or Format Origin Role Comment
USUBIID Unigua Suhject Identifiar text Identifier
STUDYID Study Identifier text Identifier
DOMAIN Domain Abbreviation text Tdentifisr
SUBIID Subject Idantifiar for the Study text Togic
RFSTDTC Subject Rafarance Start Date/Time datatime Record Qualifier
RFENDTC Subject Raference End Date/Time datetime Record Qualifier
SITEID Study Site Identifier text Record Qualifier
BRTHDTC DateTime of Birth datatime Record Qualifier
AGE integer Record Qualifier
AGEU text Variable Qualifier
SEX text FRacord Qualifier
RACE text Record Qualifier
ETHNIC Ethaicity text Racord Qualifier
ARMCD Planned Arm Coda text Record Qualifier
ARM Dascription of Plannad Aem text Synonym Qualifisr
COUNTRY Countey text FRacord Qualifier
Go to the top of the define.xml
Data of document ganasration (2012-04-24T12:25:05)

Adverse Events Dataset (AE)

Variable Label Type Controlled Terms or Format Origin Role Comment
USUBIID Unique Subject Identifier text Identifier
STUDYID Study [dentifier text Idantifier
DOMAIY Domain Abbreviation text Identifier
AFSEQ S=quencs Number float Lientifier
AEREFID Reference ID text Identifier
AETERM FRaported Term for the Adverse Evant text Togic
AEMODIFY Modified Reported Term text Synonym Qualifier
AEDECOD Dictionacy-Darived Term text Synonym Qualifisr
AFBODSYS Body System or Orzan Class text FRecord Qualifier
AESER Seriops Event text Record Qualifier
AEACN Action Taken with Study Treatment text Record Qualifier
AEREL Capsality text Record Qualifier
AEOUT Outcoms of Advarse Event text Bacord Qualifier
AESHOSP Requirss or Prolongs Hospitalization text Racord Qualifier
AECONTRT Coneomitant or Additional Trtmnt Given text Record Qualifier
AETOXGR Standard Toxicity Grads text Record Qualifier
AFSTDTC Start Date/Time of Adverss Event datatime Timing
AEENDTC End DateTims of Advarsz Event datatims Timing
AEENRF End Relative to Reference Period text Timing

Go to the top of the define xm|
Data of document generation (2012-04-24T12:25:03)
Physical Examination Dataset (PE)

Variable Label Type Controlled Terms or Format Origin Role Comment
USUBIID Uniqus Subject Identifier et Identifier
STUDYID Study Identifier taxt Identifizr
DOMAIN Domain Abbreviation text Identifier
TESEQ Sequance Numbsr float Tdantifier
PETESTCD Body System Examinad Short Name text Topic
BETEST Body Systam Examined text Synonym Qualifisr

CONCLUSION

The development of the open-source tool, the OpenCDISC Validator, is helping to ensure data compliance with
CDISC models such as SDTM, ADaM and Define.xml. The tool is of commercial-quality, freely available and EASY
to use. The tool eliminates the need for individualized QC that makes sure SDTM and ADaM files are CDISC
compliant. The information generated by the validator is easy to interpret, allowing the user to make corrections in
the affected SDTM or ADaM file - bringing that file up to CDISC standards. The validator also has the ability to
create define.xml. Itis as simple as bringing up the OpenCDISC Validator, choosing the option of ‘Create define.xml’
and instructing the validator which SDTM files need to be included. The OpenCDISC Validator saves a lot time and
effort when it comes to the validation of SDTM and ADaM files and the creation of define.xml.
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