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What's New

What's New in the SAS Clinical
Standards Toolkit

Overview

Here are some of the new capabilities in the SAS Clinical Standards Toolkit 1.5:

Deployment of the SAS Clinical Standards Toolkit 1.5 now includes the sample
library.

Previous versions of the SAS Clinical Standards Toolkit deployed all sample files
into the Isasroot folder hierarchy. During the installation and configuration of the SAS
Clinical Standards Toolkit 1.5, the installer is prompted for the location in which to
install the sample study library. The configuration process creates a series of
directories in this location.

The introduction of a set of tools to validate the SAS Clinical Standards Toolkit
metadata itself.

This functionality is referred to as internal validation. A subset of validation checks
serves to support installation and operational qualification of the SAS Clinical
Standards Toolkit. For a description of the implementation, see Chapter 7, “Internal
Validation,” on page 229.

The CDISC SDTM 3.1.3 standard, including all metadata and validation checks, has
been fully implemented.
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This includes definitions of the 36 domains itemized in the Study Data Tabulation
Model Implementation Guide: Human Clinical Trials (Version 3.1.3). For a
description of the implementation, see Chapter 4, “Supported Standards,” on page
57.

The SDTM check utility macro sdtmcheckutil_recordlookup was completely rewritten
to optimize performance.

This macro is used to identify records in a source data set that cannot be found in
the referenced lookup data set. Examples of the source data set include SUPPxXx,
CO, and RELREC.

The CDISC ODM 1.3.1 standard, including all metadata and validation checks, has
been fully implemented.

Support for the extraction of ODM Clinical data and ODM Reference data into SAS
data sets has been added to both ODM 1.3.0 and ODM 1.3.1. For a description and
limitations of the implementation, see Chapter 4, “Supported Standards,” on page
57 and Chapter 8, “XML-Based Standards,” on page 249.

The CRT-DDS 1.0.0 standard (define.xml) was updated to include support for
creating a define.xml for the CDISC ADaM standard.

Support was added for the definitions of study source metadata for value level
metadata (SDTM), parameter value level metadata (ADaM), and document
metadata for annotated CRFs and supplemental documents (SDTM).

The ability to create a define.pdf for SDTM and ADaM was added to the CRT-DDS
standard.

An initial implementation of the CDISC SEND 3.0 standard, including the definitions
of all domains and columns as specified in the Standard for Exchange of Nonclinical
Data Implementation Guide: Nonclinical Studies, Version 3.0, has been provided.
For a brief description of the implementation, see Chapter 4, “Supported Standards,”
on page 57.

Note: No support of CDISC SEND validation checks is provided in the SAS Clinical
Standards Toolkit 1.5.
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Support for the CDISC ADaM Data Structure for Adverse Event Analysis (ADAE)
Version 1.0 has been added to the SAS Clinical Standards Toolkit ADaM reference
metadata.

An example implementation of the CDISC ADaM Basic Data Structure for Time-to-
Event (ADTTE) Analysis Version 1.0 has been added to the ADaM sample study.

New validation checks in support of ADAE and ADTTE have been added to the
ADaM Validation Master data set.

The implementation of CT 1.0.0, a tool to support the import of the National Cancer
Institute (NCI) CDISC Controlled Terminology in the ODM XML format into SAS data
sets and SAS format catalogs, has been added.

Samples are provided to import the latest versions of controlled terminology for
ADaM, CDASH, SDTM, SEND, Questionnaires, and the Clinical Data Element
Glossary. For a description of the implementation, see Chapter 8, “XML-Based
Standards,” on page 249.

Additional columns have been added to all SASReferences and
StandardSASReferences data sets provided by SAS.

The ioype, filetype, allowoverwrite, and relpathprefix columns primarily support
validation of the SASReferences data set and a broader capability to define relative
study paths. For a full description of these columns, see Chapter 3, “Metadata File
Descriptions,” on page 33.

Full i18n multiple-byte character support for data has been added.

All SAS Clinical Standards Toolkit validation macros have been updated to handle
multiple-byte data characters encoded in UTF-8 or Shift JIS.

Note: This initial i18n implementation is limited to clinical data only. The SAS
Clinical Standards Toolkit 1.5 metadata does not support i18n with the exception of
directory pathnames. The SAS macros and codelogic field of the validation_master
data set were modified by replacing SAS functions with i18n-compatible K functions.

The SAS Clinical Standards Toolkit metadata and code base have been updated.

A number of new framework macros are available, including three new validation
check macros and six new validation check utility macros.
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These macros are described briefly below. For more information about the check
macros, see Table 6.20 on page 193. Information about all macros is in the online
macro API reference documentation.

Changes to Metadata and Code Base

Framework Changes
These autocall macros are new:

cst_createdsfromtemplate.sas creates a zero-observation data set that is based on a
template. The template is returned from the Standardlookup data set based on a
specified standard, standardversion, type, and subtype.

cstcheckcompareallcolumns.sas compares all columns in one domain with the same
columns in other domains.

cstcheckentitynotfound.sas reports that an entity, typically a file, folder, or column,
cannot be found.

cstcheckforeignkeynotfound.sas compares the consistency of one or more columns
across two tables, where a column in the first table is a foreign key that points to a
primary key in the second table.

cstcheckutilcheckfile.sas determines whether a file exists as defined by columns in a
source data set. This macro is used primarily by internal validation to confirm that
files exist based on the content of the global standards library
directory/metadata/standards.sas7bdat data set.

cstcheckutilcheckfolder.sas determines whether a folder exists as defined by
columns in a source data set. This macro is used primarily by internal validation to
confirm that folders exist based on the content of the global standards
library directory/metadata/standards.sas7bdat data set.
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cstcheckutilcheckstructure.sas compares the structure of data sets referenced within
StandardSASReferences or SASReferences data sets against a template.

cstcheckutilfindsasrefsfile.sas determines whether designated files in the referenced
SASReferences data set exist.

cstcheckutillookupvalues.sas determines whether metadata column values for
discrete columns can be found in the Standardlookup data set.

cstupdatestandardsasrefs.sas expands all relative paths to full paths in a
SASReferences data set.

cstutil_getcstversion.sas returns the SAS Clinical Standards Toolkit product version.

cstutil_setcstsroot.sas sets the value of the global macro variable _cstSRoot, which
provides the location of the sample library. If the default installation location is used,
this is C: \cstSampleLibrary (Microsoft Windows) or /usr/local/
cstSampleLibrary (UNIX).

cstutilbuildmetadatafromsasrefs.sas builds the framework reference_tables and
reference_columns data sets from available SASReferences data sets as a part of
internal validation.

cstutilbuildstdvalidationcode.sas generates the validation-specific macro
_cstreadStds to build the internal validation workflow for one or more standards.

cstutilcheckforproblem.sas handles any error condition that sets the global macro
variable _cst_rc to 1. This macro variable can be set after a call to any SAS Clinical
Standards Toolkit macro.

cstutilcheckjava.sas determines whether issues related to Java exist in the previous
DATA step.

Note: In the SAS Clinical Standards Toolkit 1.4, cstutilcheckjava.sas was known as
cstcheck _java. It has been renamed in version 1.5 to follow naming conventions.

cstutilcheckwriteaccess.sas checks for Write access for an entity that has been
defined as an output object in a SASReferences data set.

cstutilcomparestructure.sas compares the metadata structure of two data sets using
a return code to provide information about the result of the comparison.
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cstutilcreateattribfromds.sas creates a DATA step ATTRIB statement for all columns
in a specified data set.

cstutildropmissingvars.sas drops variables from a data set that have only missing
values.

cstutilfindvalidfile.sas checks whether a folder, file, data set, catalog, or catalog
member exists. It is used most often in the validation of a SASReferences data set.

cstutilnobs.sas returns the number of observations in a data set or an error.

cstutilprocessfailed.sas returns a Boolean value to report whether a SAS Clinical
Standards Toolkit process failed.

cstutiltrimcharvars.sas trims character variables to their minimum length.

cstutilvalidatesasreferences.sas validates the structure and content of a
SASReferences data set. Eight different conditions are evaluated.

cstutilvalidationsummary.sas summarizes the contents of the validation process
Results data set, reporting the number of validation warnings or errors that were
generated and whether some validation checks were not run.

cstvalidate.sas validates the SAS Clinical Standards Toolkit framework metadata.
csutilwriteresultsintro.sas adds process metadata records to the Results data set.

These macros are located in the ! sasroot/cstframework/sasmacro directory
(Microsoft Windows) or in the ! sasroot/sasautos directory (UNIX). A description of
each new macro is provided in the online macro API reference documentation.

Sample Library

The SAS Clinical Standards Toolkit 1.5 installs all sample study files into a folder
hierarchy outside the !sasroot location that was used in prior versions. For example, in
version 1.4, the sample library for CDISC-SDTM 3.1.2 was located for SAS 9.3 here:

!sasroot/../../SASClinicalStandardsToolkitSDTM312/1.4/sample/
cdisc-sdtm-3.1.2/sascstdemodata
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This !sasroot deployment location caused access problems for customers whose Write
access permission to !sasroot was restricted.

During the installation and configuration of the SAS Clinical Standards Toolkit 1.5, the
installer is prompted for the location in which to install the sample study library. These
are default locations:

C:\cstSampleLibrary (Microsoft Windows)
/usr/local/cstSampleLibrary (UNIX)

The global macro variable & cstSRoot is now set to the location of the sample study
library (paralleling the & cstGRoot global macro variable that points to the global
standards library).

In many sample driver programs, the global macro variable studyRootPath was set in
previous versions to the !sasroot location for the standard, using code such as this:

call symput ('studyRootPath', '!sasroot/../../
SASClinicalStandardsToolkitSDTM312/1.4/sample/cdisc-sdtm-3.1.2/
sascstdemodata') ;

Now, the same initialization of studyRootPath is this:

call
symput ('studyRootPath',cats ("&
cstSRoot","/cdisc-sdtm-3.1.2-1.5/sascstdemodata")) ;

The sample library is used to illustrate use of the SAS Clinical Standards Toolkit. Most
standards that are provided by SAS use a sample set of data, metadata, and code to
provide an instance of each specific standard. In reality, the SAS Clinical Standards
Toolkit sample library is simply a proxy for your clinical study data, metadata, and code.

As a part of each standard definition, the global standards library
directory/standards/<standard and version>/control/
standards.sas7bdat data set contains a column named studylibraryrootpath. This
column, by default, has been set to the rootpath of the sample study for that standard.
You can choose to use this column to point to the rootpath of some study hierarchy
within your organization. There are a number of alternative ways to reference your study
data and metadata as well.
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Internal Validation

The SAS Clinical Standards Toolkit 1.5 provides a new set of functionality, called
internal validation, to help verify that metadata files are consistent and correct. This
feature is especially useful as you customize the SAS Clinical Standards Toolkit. This
new set of tools uses the SAS Clinical Standards Toolkit validation framework and
methodology that assess standard-specific files against a defined reference standard.

Given the central role that the SASReferences data set plays in submission of SAS
Clinical Standards Toolkit processes, more rigorous validation of this data set is
provided with the cstutilvalidatesasreferences macro.

For more information, see Chapter 7, “Internal Validation,” on page 229.

CDISC CRT-DDS Changes
These changes were made to CDISC CRT-DDS:

These macros were added to support the creation of a define.xml file for the CDISC
ADaM standard:

crtdds_adamtodefine
crtdds_itemgroupdefitemrefs_adam
crtdds_itemgroupdefs_adam

The crtdds_writepdf macro was added to support the creation of a define.pdf for the
CDISC SDTM and CDISC ADaM standards.

The crtdds_sourcevalues and crtdds_sourcedocuments macros were added to
import metadata that describes value level metadata (SDTM), parameter value level
metadata (ADaM), and document metadata for annotated CRFs and supplemental
documents (SDTM).

New conventions were implemented for the creation of the various OID attributes in
the define.xml file. Here are some examples:

MetaDataVersion OID="MDV.1l"
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def :ComputationMethod OID="CM.EG.EGTESTCD.QTCB"
def :ValueListDef OID="VL.EG.EGTESTCD"
ItemGroupDef OID="IG.AE"

ItemDef OID="IT.AE.AESTDTC"

CodeList OID="CL.AESEV"

CDISC Controlled Terminology

The SAS Clinical Standards Toolkit support for controlled terminology has been updated
to the most recent version of the NCI CDISC controlled terminology as of April 1, 2013.

This table lists the implemented controlled terminology versions. Every controlled
terminology standard (ADaM, CDASH, SDTM, and SEND) also contains a current
folder, which is a copy of the most recent controlled terminology version for that
standard.

Implemented Controlled Terminology

Standard 201101 201104 201107 201201 201212
ADaM X X

CDASH X X
SDTM X X

SEND X X
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Introduction to the SAS Clinical
Standards Toolkit

What Is the SAS Clinical Standards Toolkit? 1

References 2

What Is the SAS Clinical Standards
Toolkit?

The purpose and scope of the SAS Clinical Standards Toolkit can best be described by
considering the product name.

Clinical
The SAS Clinical Standards Toolkit focuses primarily on supporting clinical research
activities. These activities involve the discovery and development of new
pharmaceutical and biotechnology products and medical devices. These activities
occur from project initiation through product submission and throughout the full
product lifecycle. They do not include non-research patient records or health-care,
pharmacy, hospital, and insurance electronic records.

Standards
The SAS Clinical Standards Toolkit initially focuses on standards defined by the
Clinical Data Interchange Standards Consortium (CDISC). CDISC is a global, open,
multidisciplinary, nonprofit organization that has established standards to support the
acquisition, exchange, submission, and archival of clinical research data and



2 Chapter 1 / Introduction to the SAS Clinical Standards Toolkit

metadata. The CDISC mission is to develop and support global, platform-
independent data standards that enable information-system interoperability, which,
in turn, improves medical research and related areas of health care. The SAS
Clinical Standards Toolkit is not limited to supporting CDISC standards. In time, the
SAS Clinical Standards Toolkit will support other evolving industry-standard data
models. The SAS Clinical Standards Toolkit framework is designed to support the
specification and use of any user-defined standard.

Toolkit
The term toolkit connotes a collection of tools, products, and solutions. The SAS
Clinical Standards Toolkit provides a set of standards and functionality that will
evolve and grow with future product updates and releases. Customer requirements
and expectations of the SAS Clinical Standards Toolkit will play a key role in the
deciding what functionality to provide in future releases.

References

Table 1.1 References

Reference Web Address ** Description

CDISC SDTM 3.1.1 http://www.cdisc.org/sdtm Provides access to the CDISC
SDTM Implementation Guide
V3.1.1 Final and the CDISC
Study Data Tabulation Model
Version 1.1 Final.

CDISC SDTM 3.1.2 http://www.cdisc.org/sdtm Provides access to the Study
Data Tabulation Model, Version
1.2 and the Study Data
Tabulation Model
Implementation Guide: Human
Clinical Trials (Version 3.1.2).


http://www.cdisc.org/sdtm
http://www.cdisc.org/sdtm

References 3

Reference Web Address ** Description

CDISC SDTM 3.1.3 http://www.cdisc.org/sdtm Provides access to the Study
Data Tabulation Model (Version
1.3) and the Study Data
Tabulation Model
Implementation Guide: Human
Clinical Trials (Version 3.1.3).

CDISC SEND 3.0 http://www.cdisc.org/send Provides access to the
Standard for Exchange of
Nonclinical Data
Implementation Guide:
Nonclinical Studies, Version

3.0.
CDISC CRT-DDS 1.0 http://www.cdisc.org/define- Provides access to the Case
xml Report Tabulation Data

Definition Specification (CRT-
DDS, also called define.xml)
Final Version 1.0.

CDISC ODM 1.3.0 http://www.cdisc.org/odm Provides access to ODM
Version 1.3.0 files and
documentation.

CDISC ODM 1.3.1 http://www.cdisc.org/odm Provides access to ODM
Version 1.3.1 files and
documentation.

NCI CDISC Controlled http://www.cancer.gov/ Provides access to a directory

Terminology cancertopics/ of supported CDISC

terminologyresources/page6 terminology.

Note: http://
evs.nci.nih.gov/ftpl/CDISC/
sptM/ offers a current and
cumulative set of terminology
that supports CDISC SDTM.


http://www.cdisc.org/sdtm
http://www.cdisc.org/send
http://www.cdisc.org/define-xml
http://www.cdisc.org/define-xml
http://www.cdisc.org/odm
http://www.cdisc.org/odm
http://www.cancer.gov/cancertopics/terminologyresources/page6
http://www.cancer.gov/cancertopics/terminologyresources/page6
http://www.cancer.gov/cancertopics/terminologyresources/page6
http://evs.nci.nih.gov/ftp1/CDISC/SDTM/
http://evs.nci.nih.gov/ftp1/CDISC/SDTM/
http://evs.nci.nih.gov/ftp1/CDISC/SDTM/
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Reference

CDISC ADaM 2.1

CDISC ADaM 2.1
Validation Checks
Version 1.1

CDISC ADaM 2.1
Validation Checks
Version 1.2

Data Structure for
Adverse Event Analysis
Version 1.0

Data Structure for Time-
to-Event Analyses
Version 1.0

OpenCDISC Validation
Rules

Janus Operational Pilot

Web Address **

http://www.cdisc.

http://www.cdisc.

validation

http://www.cdisc.

validation

http://www.cdisc.

http://www.cdisc.

org/adam

org/adam-

org/adam-

org/adam

org/adam

http://www.opencdisc.org/

projects/validator/cdisc-

validation-rules-repository

http://www.fda.gov/

ForIndustry/DataStandards/

StudyDataStandards/

ucml55327 .htm

Description

Provides access to the Analysis
Data Model, Version 2.1 and
the ADaM Implementation
Guide, Version 1.0.

Note: Registration might be
required.

Provides access to the CDISC
ADaM Validation Checks
Version 1.1.

Note: Access to the CDISC
members-only site might be
required.

Provides access to the CDISC
ADaM Validation Checks
Version 1.2.

Note: Access to the CDISC
members-only site might be
required.

Provides access to the Analysis
Data Model (ADaM) Data
Structure for Adverse Event
Analysis Version 1.0.

Provides access to the ADaM
Basic Data Structure for Time-
to-Event Analyses Version 1.0.

Provides access to the
OpenCDISC CDISC Validation
Rules Repository.

Provides information about
operational pilots to date,
including error checks.


http://www.cdisc.org/adam
http://www.cdisc.org/adam-validation
http://www.cdisc.org/adam-validation
http://www.cdisc.org/adam-validation
http://www.cdisc.org/adam-validation
http://www.cdisc.org/adam
http://www.cdisc.org/adam
http://www.opencdisc.org/projects/validator/cdisc-validation-rules-repository
http://www.opencdisc.org/projects/validator/cdisc-validation-rules-repository
http://www.opencdisc.org/projects/validator/cdisc-validation-rules-repository
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm155327.htm
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm155327.htm
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm155327.htm
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm155327.htm

Reference

ISO 8601:2004 Data
Elements and
Interchange Formats—
Information Interchange
—Representation of
Dates and Times

SAS Technical Support

SAS Knowledge Base for
the SAS Clinical
Standards Toolkit

SAS Clinical Standards
Toolkit 1.5: User’s Guide

SAS Clinical Standard
Toolkit: Papers

SAS Clinical Standards
Toolkit Samples and SAS
Notes

Web Address **

http://www.iso.org/iso/

iso catalogue/catalogue tc/
catalogue detail.htm?
csnumber=40874

Online form: nttp://
support.sas.com/ctx/
supportform/createForm

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

http://support.sas.com/
documentation/onlinedoc/
clinical/index.html

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

http://support.sas.com/notes/

index.html
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Description

Provides information about the
ISO 8601 standard.

Provides access to a form on
which any problems
experienced with the product
and technical questions should
be documented. Or, you can
call (in North America)
919-677-8008.

Otherwise, contact your local
SAS office.

Provides current information,
documentation, technical
papers, and presentations
about the SAS Clinical
Standards Toolkit.

Provides a link to this document
and other documents.

Provides links to papers written
about the SAS Clinical
Standards Toolkit.

Provides a way to search SAS
installation problems, usage
problems, samples, and SAS
Notes that are associated with
the SAS Clinical Standards
Toolkit.

(Type Clinical Standards Toolkit
in the search field.)


http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=40874
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=40874
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=40874
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=40874
http://support.sas.com/ctx/supportform/createForm
http://support.sas.com/ctx/supportform/createForm
http://support.sas.com/ctx/supportform/createForm
http://support.sas.com/rnd/base/cdisc/cst/index.html
http://support.sas.com/rnd/base/cdisc/cst/index.html
http://support.sas.com/documentation/onlinedoc/clinical/index.html
http://support.sas.com/documentation/onlinedoc/clinical/index.html
http://support.sas.com/documentation/onlinedoc/clinical/index.html
http://support.sas.com/rnd/base/cdisc/cst/index.html
http://support.sas.com/rnd/base/cdisc/cst/index.html
http://support.sas.com/notes/index.html
http://support.sas.com/notes/index.html
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Reference Web Address **

SAS in Health Care http://communities.sas.com/

Related Fields and community/

Clinical Trials Forum sas_and clinical trials

SAS Training http://support.sas.com/
training/

External Vendor Tutorials

** Accessed on March 11, 2013.

Description

Provides access to a primary
public discussion forum for the
SAS Clinical Standards Toolkit.

Currently, SAS is pursuing the
development of SAS Clinical
Standards Toolkit training
classes. Some information
about the SAS Clinical
Standards Toolkit is provided in
the SAS Clinical Data
Integration: Essentials training
course.

Offers product tutorials from
vendors, often as a part of an
industry-related user
conference.


http://communities.sas.com/community/sas_and_clinical_trials
http://communities.sas.com/community/sas_and_clinical_trials
http://communities.sas.com/community/sas_and_clinical_trials
http://support.sas.com/training/
http://support.sas.com/training/
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Overview

The Framework module of the SAS Clinical Standards Toolkit enables you to manage
the registration of standards, and provides the metadata and API infrastructure to
interact with those standards.

To understand the Framework module, you must understand the fundamentals of how
the files are structured and used. The Framework module has two distinct pieces:

the components that are installed as part of the SAS Foundation and shared files
(SAS macros, JAR files, and so on)

the global standards library

The following sections describe the structure of the global standards library. The
sections use some of the framework macros to show how the shared files are used.

Global Standards Library

The global standards library is the metadata repository for the SAS Clinical Standards
Toolkit. By default, the global standards library contains the metadata for the
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Framework module and the metadata for each data standard that is provided by SAS
(such as the CDISC SDTM 3.1.2 standard).

During the installation and configuration of the SAS Clinical Standards Toolkit, you are
prompted for the location where the global standards library should be installed. The
configuration process creates a series of directories in this location.

metadata contains data sets that have information about the registered standards.
For more information, see “Common Framework Metadata” on page 13.

schema-repository contains the schemas for XML-based standards that are
supported.

standards contains a standard-specific directory hierarchy for each of the
supported standards.

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

The metadata directory contains three data sets and one XML file: Standards,
Standardlookup, StandardSASReferences, and availabletransforms.xml. The Standards
data set has a list of the registered standards and basic information relating to each
standard.

This display provides the full content of the global standards library Standards data set
included with the SAS Clinical Standards Toolkit after a new installation of the
application. (The columns are continued in the second image.)

Display 2.1 Global Standards Library: Metadata Standards Data Set

[ mrmmmonie]_ starsbadprsion. gograne | gougersn sarmmrms

ADSM 21 ADAM 2

AT 0 CRTDDS 10

CTx 100 (- 1ag

oM 130 oM 1.30

OO 141 O rai

SBTM 311 SO 311

SDTM 112 SOTW

SOTM 313 oM

SEND 10 SEND

oY £ NO_THESAURUS TERMIMOLOGT
CsT 1.2 FRAMEWIRX

COISE ADSM V21

et 21 il tanglae 3

R B0 eonml tergiaie: U N T ¥ Al CRT 05,7 Ompont/Foot ¢
[ 03 oo coniol temglates ¥ N T ¥ b CT/1 Mmoo Fioot i
aom 30 comel temglates N N ¥ ¥ Y OOMA. T i b

apM 131 owesd [ ¥ N ¥ ¥ ¥ OOMA 3 ) g Fioatoal DM 3 lempat et sl colo-aein | 21/00M1 31 asd 1
sHTM 311 ol innglites 0l N 0l M 18
DM 312 comesl Tz ge N N Y ¥ M 18
SOTM 1na ondeol lergise: ¥ N ¥ ¥ L] 1
SEND a0 ol tevgige i N ¥ N 1
=] MCI_THESALIALS il T N N " ]

T FRAME WOR (=4 "3 el Imglates ¥ N ).




10 Chapter 2 / Framework

Note: The & cstGRoot directory in the rootpath column maps to the global standards
library directory.

The StandardSASReferences data set defines the typical inputs and outputs of SAS
processes that are associated with each standard.

This display shows some rows and columns.

Display 2.2 Global Standards Library: Metadata StandardSASReferences Data Set

standerd | ion | typs | sublype SAStel | reftype | iotype | fletype | allowaoverwiits] relpathprefix| path order memname
1 |CDISCADAM 21 autocal sutocal  fleref  input  folder N &_cetGRoot /standaids/cdisc-adam-2.1-1.5/macios 1
2 |CDISCADAM 21 dassmetadata cobrn eimeta e nout  dataset N & cstGRoot /standards /odisc-adam 2,11, 5/meladata class_cobmns,sas7hdal
3 |CDISCADAM 21 classmetadata teble wimets et input  datasst N & catiRoot /standards/cdisc-adam2 1-1 S/metadata class._tables.sas7bdat
4 |CDISCADAM 21 cstmetadata lookup stdmeta  fbeef  input  datasst N &_cstGRoot /standaids/cdisc-adam-2.1-1.5/contiol standardioakup.sas7bdat
5 |CDISCADAM 21 cetmetadala maciovaicbledelals  sidmeta  fbief  input  dataset N & _cstERoot /standards/cdisc-adam2.1-1.5/contiol standardmaciovariabledetails sas7bdat
6 |CDISCADAM 21 cotmetadata macrovaiisbles stdmeta bt input datasst N & cstfiRoot /standards/cdisc-adam2 11 S/control standardmaciovariables sashdat
7 |CDISCADAM 21 cetmetadala sasielerences stdmets  fbref  input datasst N &_cstGRoot /standaids/cdisc-adam-2.1-1.5/contiol andaidsaseferences.sasbdat
8 |CDISCADAM 21 csimetadala standard sdmeta  fbef  npul  datasst N &_csiRoot /standards /odisc-adam-2.11.5/control standards.sasTbdat
3 |CDISCADAM 21 lookup lookup libref  input  datasst N & cotGRoot /standaids/odisc-adam-2 11 S/contiol standardloskup sasbdat
10 |CDISCADAM 21 messages messages libret  input  dataset (N & cstGRoot /standaids/cdisc-adam 211 5/messages 1 messages.sas7bdat
11 |COISCADAM 21 properties iniialze mitprop flevel  input  file N &_cetGRoot /standards/cdisc adam 2 11, 5/mogians irilialzz. properties
12 |CDISCADAM 21 propeties report wpop  fleief  input  fle N & cstGiRoot /standaids/edisc-adam-2 1-1 S/programs tepot propetties
13 |CDISCADAM 21 propettics vaidation valprop  feret  input  file N &_cstGRoot /standards/cdisc-adam2 1. 5/programs validation.praperties
14 |CDISCADAM 21 teferencecontdl  checklable referi] fbet  input dataset N & cstiRoot /standards/edisc-adam 2 11 S/valdation/control walidation_classbycheck, sas7bdat
15 |CDISCADAM 21 tefetencecontol  vakidation refontl bt input  datasst N &_cstBRoot /standaids/cdisc-adam-2 11 S/valdation/control walidation_master sas7bdat
16 |CDISCADAM 21 teferencemetadata cohmmn wimeta  fbref  input dataset N &_cstGRoot /standaids/odisc-adam2.11. 5/metadata reference_columis.sas7bdat
17 |CDISCADAM 21 teferencemetadala  lable wimets  libef  input  dataset N & cotfiRoot /standards/cdisc-adam-2 11 S/metadata reference_tables sas7bdat
18 |CDISCADAM 21 templale mpt lbret  input folder N & cotiRoot /standaids/odisc-adam2 1-1 Shemplates
19 |COISCCATODS 10 autocal autocall  fleref  input  folder N &_cstGRoot /standards/cdisc-cridds 1.0 5/macros 1
20 |CDISCCRTODS 1.0 cstmetadala lookup stdmeta bt input_ dataset N & cstiRoot /standards/edisc-citdds1.0-1.5/contiol standardiokup sas7bdat

The standards directory contains subdirectories for each of the standard versions that
is provided by SAS. In addition, there are subdirectories for user-customized versions of
these standards and any new user-defined standards. Each subdirectory should be
considered a stand-alone module. This is how the SAS Clinical Standards Toolkit can
keep parallel standards and reduce the need for revalidation. Within each subdirectory,
there might be directories that group the files, data sets, and housekeeping programs.

The Standardlookup data set contains discrete lookup values specific to a SAS Clinical
Standards Toolkit registered standard. It provides specific information for column values
and data set template names. In addition, this data set is used to perform internal
validation of the SAS Clinical Standards Toolkit.
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Display 2.3 Global Standards Library: Metadata Standardlookup Data Set

standard | standardvession | SAStef | table | column | refeolumn | efvalue | value defaull | nonnull
108 |CDISC-ADAM 21 stdmeta  standardsasreferences  filelype DATASET Y Y
109 |CDISC-ADAM 21 stdmeta  standardsasreferences  filslype FILE M Y
110 |COISCADAM 21 stdmeta  standardsasieferences  flslype FOLDER N Y
111 [COISC-ADAM 21 stdmeta  standardsasieferences  iolype BOTH N Y
112 |CDISC-ADAM 21 stdmeta | standardsasieferences iolype INFUT Y Y
113 |CDISC-ADAM 21 stdmeta  standardsasieferences  iolype QUTPUT N ¥
114 |CDISC-ADAM 21 stdmeta  standardsasrefetences  refllype FILEREF N Y
15 |CDISC-ADAM 21 stdmeta | standardsasreferences  reflype LIBREF Y Y
116 |CDISC-aDAM 21 stdmeta  standardsasteferences  sublype type CLASSMET COLUMN N N
117 |COISC-aDaM 21 stdmeta  standardsasreferences  sublype Iype CLASSMET TABLE Y N
118 |CDISC-ADAM 21 stdmeta  standardsasieferences  sublype lype CONTROL REFEREMNCE Y N
119 |CDISC:ADAM 21 stdmeta  standardsasreferences  sublype type CONTROL WaLIDATION N N
120 |CDISC-ADaM 21 stdmeta  standardsasreferences  sublype type CSTMETA  LOOKUP ] N
121 CDISC-ADAM 21 stdmeta  standardsasreferences  sublype type CSTMETA  MACROVARIABLEDETAIL N M
standard | standardversion | Sa5ief | table | order | templatetype | template | comment |
108 |CDISC-ADAM 21 stdmeta  standardzasreferences 1
109 |CDISC-ADAM 21 stdmeta  standardsasreferences 3
110 |COISCADAM 21 stdmeta  standardsasreferences 4
111 |CDISC-ADAM 21 stdmeta  standardsasreferences 3
112 |CDISC-ADAM 21 stdmeta  standardsasreferences 1
113 |CDISC-ADAM 21 stdmeta  standardsasreferences 2
114 | CDISCADAM 21 stdmeta  standardsasreferences 2
115 |CDISC-ADAM 21 stdmeta  standardsasreferences 1
116 |CDISCADAM 21 stdmets  standardsasreferences 2 datasel trplt, columnmetadata
117 |CDISC-ADAM 21 stdmeta  standardsasreferences 1 dataset tmplt. class_tables
118 CDISC-ADAM 21 stdmeta  standardzasreferences 1 dataset cettmplt, zasreferences
118  |CDISC-ADAM 21 sidmeta  standardzasreferences 2 dataset cattmplt walidation_master
120 COISC-ADAM 21 stdmeta  standardsasreferences 3 dataszet cattmplt standardlookup
121 |CDISC-ADAM 21 stdmeta  standardsasreferences 5 dataset cettmplt standardmacrovaniabledetads

The availabletransforms.xml file is for XML-based standards. It defines the location of
the XML schema, the location of the XSL transformation style sheets, and the import

and export locations of XML documents.
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This display shows the directory structure for a Microsoft Windows global standards
library with cdisc-sdtm-3.1.3-1.5 expanded.

Display 2.4 Directory Structure for a Microsoft Windows Global Standards Library

4 cskGloballibrary
retadata
schema-repository

F] standards
cdisc-adam-2,1-1.5
cdisc-crkdds-1.0-1.5
cdisc-ct-1.0.0-1.5
cdisc-odm-1,3.0-1.5
cdisc-odm-1.3.1-1.5
cdisc-sdbm-3.1.1-1.5
cdisc-sdbm-3.1.2-1.5

F] cdisc-sdbm-3.1.3-1.5
conkrol
TMacros
Mmessages
retadata
programs
templates
F] walidation
caonkrol
cdisc-send-3.0-1.5
cdisc-terminology-1.5
csk-framework-1.5

wsl-repository

The schema-repository directory contains XML schema definitions that are used to

validate XML files. Standards that use XML should have their schemas in this directory

so that they can be found. For example, the schema-repository directory for CDISC
CRT-DDS 1.0 as defined in the Standards data set maps to:

global standards library directory/schema-repository/
cdisc-crtdds-1.0.0

See Display 2.1 on page 9, row 1, schema column.
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The xsl-repository directory contains files that are used to transform XML files from
one format to another. For example, the default style sheet directory for CDISC CRT-
DDS 1.0 define.xml files created by the SAS Clinical Standards Toolkit as defined in the
Standards data set maps to:

global standards library directory/xsl-repository/CRT-DDS/1.0/
export

See Display 2.1 on page 9, row 1, exportxsl column.

What Is a Standard?

The answer to this question depends on what the standard is supposed to do. In the
case of terminology, it might be a format catalog and a data set. In the case of an XML-
based standard, it might be metadata that describes the SAS representation of the
XML. It might be data sets that control validating the SAS representation of the XML. It
might be routines to convert the SAS representation to the actual XML files. Or, it might
be initialization files for standard-specific properties.

The minimum number of items that are needed to register a standard to the framework
are the data sets that define the standard, as well as the standard's SASReferences
data set. The macro to register a standard is described in “Registering a New Version of
a Standard” on page 25.

For more information about what a SAS Clinical Standards Toolkit standard is, see
Chapter 4, “Supported Standards,” on page 57.

Common Framework Metadata

Overview

The following SAS Clinical Standards Toolkit metadata files support the functions and
common tasks across multiple standards.
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File structure and content for each of these metadata files are fully described in Chapter
3, “Metadata File Descriptions,” on page 33. Use of these metadata files is
documented in sections that use the SAS Clinical Standards Toolkit metadata.

Other SAS Clinical Standards Toolkit metadata files specific to supported standards or
specific to actions (such as validation) are described in Chapter 3, “Metadata File
Descriptions,” on page 33. They are also discussed elsewhere in this document.

Standards Data Set

This data set has a list of the registered standards (for example, CDISC SDTM 3.1.1)
and basic information relating to each standard. The Standards data set is in the global
standards library metadata folder and within each registered standard folder hierarchy
here:

global standards library directory/standards/<standard>/control

StandardSASReferences

This data set defines the typical inputs and outputs of SAS processes that are
associated with each standard. The StandardSASReferences data set is in the global
standards library metadata folder and within each registered standard folder hierarchy
here:

global standards library directory/standards/<standard>/control

Standardlookup

This data set contains valid values for discrete variables in the SAS Clinical Standards
Toolkit metadata files. The Standardlookup data set is in the global standards library
directory and within each registered standard folder hierarchy at:

global standards library directory/standards/<standard>/control



Common Framework Metadata 15

SASReferences Data Set

This data set defines generic system and study-specific input and output files that are
required by each SAS Clinical Standards Toolkit process. A sample SASReferences
data set is provided with each supported standard.

Properties Files

These files provide the set of name-value pairs that are required to establish the
environment for each SAS Clinical Standards Toolkit process. Properties are translated
into SAS global macro variables at the start of each process. Properties are within each
registered standard folder hierarchy here:

global standards library directory/standards/<standard>/programs

Messages Data Set

This data set contains a list of codes and associated text that are specific to each
standard. It can contain specific actions (such as validation) that are used to report
process results. The Messages data set is within each registered standard folder
hierarchy here:

global standards library directory/standards/<standard>/messages

Results Data Set

This data set summarizes each SAS Clinical Standards Toolkit process. It captures the
outcome of specific actions and uses the Messages data set to standardize output.
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Common Usage Scenarios for the
Framework

Overview

The following sections describe usage scenarios that the framework accommodates.
Code that is required to complete the usage scenario is included in each section. All
macros that are provided in the usage scenarios are in the primary SAS Clinical Data
Standards Toolkit autocall path:

Microsoft Windows

Isasroot/cstframework/sasmacro

UNIX

|sasroot/sasautos

For complete macro documentation, see the online macro API reference
documentation.

Initializing the Framework's Global Macro
Variables

The framework requires certain global macro variables to execute properly. You should
initialize these global macro variables at the start of each SAS Clinical Standards Toolkit
session. The same requirement might exist for a standard. The standard might need
global macro variables to call its macros. The framework provides a macro to help with
this requirement.

/*

initialize the global macro variables needed by the framework

*

%ést_setstandardproperties(

_cstStandard=CST-FRAMEWORK

,_cstSubType=initialize

) ;
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This code looks at the global SASReferences data set for a properties entry with a
SubType value of initialize. By default, this entry is located here:

global standards library directory/standards/cst-framework-1.5/
programs/initialize.properties

Global macro variables are initialized based on the name-value pairs in this properties
file. After this macro has been called once, you do not need to call it again during the
SAS session, unless you want to override macro variables or reset them.

Referencing the Default Version of a
Standard

If a version must be specified, then the specification can usually be omitted if the default
version is to be used. The default version is specified in the global standards library
metadata Standards data set. For example, the code to initialize CDISC SDTM 3.1.3
properties can be written as:

/*

initialize the global macro variables needed by CDISC SDTM

*/

%$cst setstandardproperties (

cstStandard=CDISC-SDTM

7_cstSubType=initialize
)i

In this example, the initialization properties for the default version of the CDISC SDTM
standard (currently 3.1.3) are used without needing to specify a version.

Getting a List of the Standards That Are
Installed

It is programmatically possible to get a list of the current standards that are registered to
the framework. This code can be used:

/*

get a list of the registered standards

*/

%cst_getregisteredstandards (

_cstOutputDS=work.regStds
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) ;

The data set work.regStds contains the information from the global standards library
metadata Standards data set. The work.regStds data set's content matches the
information provided in Display 2.1 on page 9.

Determining Which Revision (Release) of a
Standard Version Is Installed

It is programmatically possible to determine which revision of a standard version is
installed. This code can be used:
/*
initialize the global macro variables needed by the framework
*/
%cst_setstandardproperties (
_cstStandard=CST-FRAMEWORK
,_cstSubType=initialize
) ;
/*
get a list of the registered standards
*/
%cst _getregisteredstandards (
_cstOutputDS=work.regStds
) ;

The data set work.regStds contains the information from the global standards library
metadata Standards data set. The last column is productRevision. This column
contains the revision of each standard version. If the productRevision column is blank,
then the standard was originally registered with SAS Clinical Standards Toolkit 1.2.

Here is another, simpler method to determine the current SAS Clinical Standards Toolkit
release:

%put CST Version: %cstutil getcstversion;

Getting a List of the Files and Data Sets That
Are Associated with a Registered Standard

When standards are registered, information about the files and data sets that comprise
the standard is registered also. This macro call returns records from the
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StandardSASReferences data set that are associated with the specified standard. It
returns records for standardversion if applicable.

%cst_getstandardsasreferences (
_cstStandard=CST-FRAMEWORK

, _cstOutputDS=sasrefs

)i

The parameters that are used in this macro call specify the standard CST- FRAMEWORK
and the data set to create to contain the information. Because the standard version is
omitted, the default standard version is used. The data set that is returned is a
SASReferences data set. For the macro call, this display shows the first few columns of
data that are returned:

Display 2.5 StandardSASReferences Returned in work.sasrefs Data Set (Column Subset)

sondard | standardversion|  ype | sublype | sasief | weiype | e | felype [al | relpathprefi | poth
1 CST-FRAMEWORK 1.2 control reference csttmp libref input dataset M &_catGR oot /standards/est-framework-1
2 CST-FRAMEWORK 12 cstmetadata lookup control libref inpul datazet N &_catGRoot. /standards/cat-framework-1.
3 CST-FRAMEWORK 1.2 csimeladata loakup cetmeta libnet input datazet N &_estGR oot /standards/cst-framewark-1,
4 CST-FRAMEWORK 1.2 cstmeladats macrovariabledetails contrel libret input datazet N b_cstGRoot./standards/cst-framewerk-1.
B CST-FRAMEWORK 1.2 caimetadata macrovatiabledetads cstmeta libref input dataset N &_estGRoot /standards/cst-framewark-1,
3 CST-FRAMEWORK 1.2 catmeladata macrovariables control libref input dataset M &_catGRoot /standards/cstframework 1.
7 CST-FRAMEWORE 1:2 cstmetadata macrovariables cetmeta libret nput dataset M &_cstGRoot /standards/cstframeveork-1.
g CSTFRAMEWORK 1.2 caimetadata zasreferences control libref input datazel M &_cetGRoot. /standardefoct-framework-1,
g CST-FRAMEWORK 1.2 csimeladata sasreferences cstmeta libref inpul dataset M &_cetGRoot. /standards/cet-framework-1.
10 CST-FRAMEWORK 1.2 csimeladata standard control libref input dataset M #_catGR oot /standards/cst-framework-1
1 CST-FRAMEWOREK 12 catmeladata standard cstmeta libref input datazet N &_catGRoot /standards/estramewark-1
12 CST-FRAMEWORK 1.2 lookup lookup libref input datasst N &_cstGRoot /metadata
13 CST-FRAMEWORK 1.2 Messages st libref inpul dataset M &_estGR oot /standards/est-frameveark-1
14 CST-FRAMEWORK 1.2 properties initialize cstprop fileref mput file N &_cstGRoot. /standards/cstframework -1,
15 CSTFRAMEWORK 12 propetties walidation valprop fileref input file: N §_cstGRoot /standards/cst-framework-1,
16 CST-FRAMEWDRE 1.2 referencecontrol walidation cetient] libref input dataset M &_cstGRoot /standards/cet-framework-1,
1 CST-FRAMEWORK 1.2 template cettmplt libraf input folder M t_cotGRoot. /standards/cot-framework-1,

Note: Ifthe cst setStandardProperties macro has not been called before
invoking the cst _getStandardSASReferences macro, these errors are reported in
the SAS log:

WARNING: Apparent symbolic reference CSTDEBUG not resolved.

ERROR: A character operand was found in the %EVAL function or

%$IF condition where a numeric operand is required. The condition was:
(& cstDebug))

ERROR: The macro CST GETSTANDARDSASREFERENCES will stop executing.

Calling cst_setStandardProperties to create global macro variables for the SAS Clinical
Standards Toolkit session is a prerequisite for most SAS Clinical Standards Toolkit
tasks.
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Creating Data Sets Used by the Framework

Many macro calls to the framework require tables to be passed in or referenced. The
structure of these tables can be difficult to build manually, so the SAS Clinical
Standards Toolkit provides functionality to create table shells that can be filled in. Here
is an example of the macro call:
/*
Create the empty SASReferences data set used in the next
step
*/
%cst _createdsfromtemplate (
_cstStandard=CST-FRAMEWORK,
_cstType=control,
_cstSubType=reference,
_cstOutputDS=work.sasrefs

)
The Type and SubType identify that it is a SASReferences table. The Standard
identifies the module to be used. If the standard version is not specified, then the default

for standard version is used. The output is a data set named work.sasrefs that contains
0 observations and 14 columns.

Creating Table Shells Based on a Data
Standard

Data standards like CDISC SDTM have reference metadata that describes the tables
and columns that comprise the data standard. Creating table shells using this metadata
is useful and saves time. Here is the code to do this:

/*
Create the table shells for CDISC SDTM 3.1.1 in the work library
*/
%cst_createtablesfordatastandard(
_cstStandard=CDISC-SDTM
, _cststandardvVersion=3.1.1
, _cstOutputLibrary=work
)

This code creates the 25 domains described by CDISC SDTM version 3.1.1 in the Work
library. Each domain contains 0 observations.
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Getting a Copy of the Reference Metadata for
a Data Standard

The SAS representation of many standards (such as CDISC SDTM) includes table and
column metadata for all domains that are specific to each standard. The SAS Clinical
Standards Toolkit framework provides a way to create and populate the metadata files.

/*

Step 1. Create the empty SASReferences data set used in

the next step

*/

%cst_createdsfromtemplate (
_cstStandard=CST-FRAMEWORK,
_cstType=control,
_cstSubType=reference,
_cstOutputDS=work.sasrefs) ;

/*

Step 2. Prep the type of information to be returned.

*
/

data work.sasrefs;
if 0 then set work.sasrefs;
standard="'CDISC-SDTM';
standardVersion='3.1.2";

* - REFERENCE METADATA ----- ;
* tables metadata;
type="'referencemetadata';
subType="'table';
sasRef="work';
refType="1libref"';
memname="'refTables';
iotype='1input’;
filetype='dataset’;
allowoverwrite='N’;
output;

* columns metadata;
type="'referencemetadata';
subType="'column';
sasRef="work';
refType="1libref"';
memname="'refColumns';
output;

run;

/*

Step 3. Call the macro to get the metadata.
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*/
%cst _getstandardmetadata (
_cstSASReferences=work.sasrefs
)i
Step 1 uses one macro to create an empty SASReferences data set named
work.sasrefs.

Step 2 determines the information to be returned. The standard and version is CDISC
SDTM 3.1.2. The type and subType identify the types of metadata to be returned. The
sasRef and memname identify the target library and name for each data set.

Step 3 is the actual macro call that does the processing. The data set work.sasrefs
is read, and the global metadata is used to fulfill the request.

The outcome of these steps is two data sets. The data set work.refTables contains
metadata about the 32 CDISC SDTM 3.1.2 domains. The data set work.refColumns
contains metadata about each of the 723 columns defined in the 32 domains.

Inserting Information from Registered
Standards into a SASReferences File

When a standard is registered, information about the data sets and files that comprise
the standard is registered. These data sets and files are in a default folder hierarchy
within the global standards library. The SAS Clinical Standards Toolkit provides a
mechanism to reference the location of, and metadata about, these data sets and files.
As a result, you do not have to specify paths and member names in each
SASReferences file that you create. When a SAS Clinical Standards Toolkit process
encounters an incomplete file reference in a SASReferences file, it looks in the
standard-specific folder hierarchy for the information. This mechanism is useful for a
number of reasons:

Programmers do not need to know all of the locations.

If the global standards library needs to move, it can without having to change all of
the SASReferences files that use a standard.

To change standard versions, you need only to change the contents of the
standardversion column.
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This code creates a partial SASReferences file:

/*

Step 1. Initialize the global macro variables needed by the
framework.

*/

%cst _setstandardproperties (
_cstStandard=CST-FRAMEWORK
, _cstSubType=initialize

/o

Step 2. Create the empty SASReferences data set.

*/

%cst _createdsfromtemplate (
_cstStandard=CST-FRAMEWORK,
_cstType=control,

_cstSubType=reference,
_cstOutputDS=sasrefs
)i

/*

Step 3. Fill in the minimal information for a series of

records

*/

data sasrefs;
if 0 then set sasrefs;

standard="'CST-FRAMEWORK' ;
standardversion='1.2";
type='messages';
subtype="'";
sasref="cstmsg';
reftype="'libref"';
order=1;
iotype="'input';
filetype='dataset"';
allowoverwrite='N"';
output;
standard="'CST-FRAMEWORK'
standardversion='1.2";
type="'1lookup';
subtype="'";
sasref="cstlkup';
reftype="'libref"';
order=1;
iotype="'input';
filetype='dataset"';
allowoverwrite='N"';
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output;
standard="'CST-FRAMEWORK' ;
standardversion='1.2";
type="'results';
subtype='validationresults';
sasref="'cstrslt';
reftype="'libref"';
order=1;
iotype='output';
filetype='dataset"';
allowoverwrite='Y"';
output;

run;

Here is what the data set looks like:

Display 2.6 Example SASReferences Data Set

standard i Jardversion | type | sublype | SASef [ olype ] filetype | path [ oider i MEMName
1 C5T-FRAMEWORE. 1.2 messages cslmsg mput dataset 1
2 CST-FRAMEW/ORK 1.2 lookup csitkup mput dataset 1
3 CST-FRAMEWORK 1.2 results results cairsht output dataset 1

The path and memname columns are missing. The user has specified the standard,
standardversion, type, subtype, SASref, and reftype. This information is sufficient. The
rest of the information is available from the registered standard's metadata.

This macro call attempts to insert the missing information if it is found in a registered
standard's metadata:

/*
Step 4. Insert the missing information from registered
standard.
*/
%cst_insertstandardsasrefs(
_cstSASReferences=sasrefs
, cstOutputDS=outSASRefs

) .

Here is what the output data set looks like:

Display 2.7 work.outSASRefs Data Set with Added Content

standard | K ' pe | sublype ] SASref ‘ Teftype | iatype | filetype. | path ] oider ‘ memhame

1 CSTFRAMEWDRK 1.2 lookup cstkup libref input dataset %_cstGRoot /meladata 1 standardlockup, sasFhdat
2 CSTFRAMEWORK 1.2 messages cetmsg libref input dataset &_cstGRoot. est: 1.5/ 1 messages.sasThdat
3 CSTFRAMEWDORE 1.2 resulls results carslt libref output dataset 1
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Maintenance Usage Scenarios

Overview

The following sections describe usage scenarios that the framework accommodates.
Code that is required to complete the usage scenario included in each section. All
macros that are provided in the usage scenarios are in the primary SAS Clinical Data
Standards Toolkit autocall path:

Microsoft Windows

!sasroot/cstframework/sasmacro

UNIX

I sasroot/sasautos

Note: All of the maintenance usage scenarios require that you have Write access to the
global standards library.

For complete macro documentation, see the online macro API reference
documentation.

TIP Best Practice Recommendation: Do not modify global standards library files
provided by SAS. Instead, modify copies of these files. Leaving the SAS files intact
enables these files to be updated without concern about overwriting or losing your
changes.

Registering a New Version of a Standard

This code defines and registers a new standard. The code can also be used to register
a new version of an existing standard.
/*
Step 1. Ensure that the macro variable pointing to the global standards
library exists.

*/
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%cstutil setcstgroot;

/*

Step 2. Register the standard with the Toolkit global standards

library

*/

%cst _registerstandard (
_cstRootPath=%nrstr (& cstGRoot./standards/myStandard),
_cstControlSubPath=control,

_cstStdDSName=standards,
__cstStdSASRefsDSName=StandardSASReferences),
_cstStdLookupDSName=standardlookup;

Step 1 ensures that the macro variable that contains the global standards library path is
set. Step 2 registers the standard by passing this information:

The main path to the directory that contains the standard version's files.

The path to the registration data sets that are used to populate the global standards
library metadata data sets. This is the name of the subfolder in the cstRootPath
parameter value.

Note: This subfolder must exist before registering the standard.

The names of the Standards and StandardSASReferences data sets. These data
sets have the same structure as the data sets in the global standards library
metadata directory. Both of these data sets are required to define a new standard or
a new version of a standard.

The name of the Standardlookup data set. This data set has the same structure as
the data setin the global standards library directory/metadata
directory. This data set is optional.

The cstRootPath parameter uses $nrstr (& cstGroot) so thatthe & cstGroot
is registered as a macro variable. This specification allows the global standards library
to be moved or copied without reregistering the full path of the new standard.

When defining and registering a new standard, you should evaluate which of the
metadata files described in “Common Framework Metadata” on page 13 should be
provided to support new standard functionality. For example:

Should a sample SASReferences file be created to perform some task?
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Should a Messages data set be added to provide standard-specific informational
messages?

Should properties files be provided to set standard-specific global macro variables?

For more information about the metadata files that support the SAS Clinical Standards
Toolkit, see Chapter 3, “Metadata File Descriptions,” on page 33. You can define new
metadata types. These new metadata types should be documented in the standard-
specific StandardSASReferences and Standardlookup data sets, and in the SAS
Clinical Standards Toolkit framework Standardlookup data set.

Setting the Default Version for a Standard

When multiple versions of a standard exist, the first version that is installed is set as the

default. The default version is used when multiple versions of a standard have been

registered, and a specific version is not provided in a macro call or in a SASReferences

file. This code modifies the default version of a specific standard:
%cst_setstandardversiondefault (

_cstStandard=CDISC-SDTM
, _cstStandardVersion=3.1.1

) ;
The version 3.1 .1 is set as the default version for the CDISC SDTM standard.

Unregistering a Standard Version

If a standard becomes obsolete and needs to be unregistered, then use the framework
to do this. Unregistering a standard might be needed during the development of a
custom standard.

This macro call unregisters the CDISC SDTM 3.1.1 standard, removes it from the global
standards library metadata Standards data set, and removes all records for 3.1.1 from
the StandardSASReferences data set:

%$cst_unregisterstandard (
_cstStandard=CDISC-SDTM
,_cstStandardVersion=3.1.1

) ;
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Unregistering an Old Version of a Standard,
and Then Registering a New Version of a
Standard

Suppose that the SAS Clinical Standards Toolkit 1.4 is currently installed and used. The
SAS Clinical Standards Toolkit 1.5 is released. You want the product updates for a
standard version. In the following steps, the CDISC SDTM standard is used as an
example. However, the steps apply to all other standard versions. You want to set
version 3.1.3 as the default version for the CDISC SDTM standard. The SAS Clinical
Standards Toolkit installation process does not do this automatically because you might
have made updates to the SAS Clinical Standards Toolkit 1.4 code base or metadata
that you want to preserve. Or, you might want to test the SAS Clinical Standards Toolkit
1.5 CDISC SDTM 3.1.3 implementation before declaring it the new default version.

Step 1: Confirm that multiple versions of the standard are available. Confirm that
registration of a new version is needed.

1 Navigate to the global standards library Standards directory global standards
library directory/standards.

2 Confirm that multiple libraries exist for the same standard version.
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In this example, two subdirectories exist for CDISC SDTM 3.1.1.

Display 2.8 Multiple Versions per Standard in the Global Standards Library

F cstGloballibr ary
metadata
schema-repository

a4 standards
cdisc-adarn-2,1-1.5
cdisc-credds-1.0-1.5
cdisc-ck-1,0,0-1.5
cdisc-odm-1.3.0-1.5
cdisc-odm-1.3.1-1.5
cdisc-sdtm-3.1,1-1.4
cdisc-sdtm-3.1.1-1.5
cdisc-sdkm-3.1.2-1.5
cdisc-sdtm-3.1,3-1.5
cdisc-send-3.0-1.5
cdisc-terminology-1.5
cst-framewark-1.5

The cdisc-sdtm-3.1.1-1.4 directory contains files installed with the SAS
Clinical Standards Toolkit 1.4. The cdisc-sdtm-3.1.1-1.5 directory contains
files installed with the SAS Clinical Standards Toolkit 1.5.

3 Confirm which revision of the standard version is currently in use.
Assign a LIBNAME to the metadata subdirectory in the global standards library.

Open the Standards data set in the library, and confirm that the older version is
the one being used.
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This display shows that the registered version CDISC SDTM 3.1.1.-1.4 indicates that
it is the original version that was shipped with the SAS Clinical Standards Toolkit 1.4.
It is defined as the default version for the CDISC SDTM standard.

Display 2.9 Global Standards Library Metadata Standards Data Set before Updates

standard | MNEMONIC ] standardversion | rootpath E isstandarddefault | productievision
COISC-ADAM ADAM 21 L_cstGRoot. /standards/cdisc-adam-2.1-1.5 Y 15
COISC-CRTDDS CRT 1.0 t_cetGRoot. /standards/cdisc-citdds-1.0-1.5 Y 15
CRDISCCT CTX 1.00 t_cstGRoot /standards/edisc-ct-1 0015 Y 15
CDISC-00DM 0DM 1.30 t_cztGRoot /standards/cdisc-odm-1.3.0-1.5 M 15
COISC-00M O0M 1.31 &_cstGRoot, /etandards/cdisc-odm-1.31-1.5 Y 15
COISC-5DTM SDTM 311 &_cstGRoot /standards/edisc-sdim-31.1-1 4 Y 14
CODISC-SDTM S5DTHM 312 t_cstGRoot /standards/cdisc-sdtm-31.2-1.5 M 15

Step 2: Register the updated CDISC SDTM 3.1.1 metadata in the global standards
library to use the SAS Clinical Standards Toolkit 1.5.

1

Navigate to the Standards directory in the global standards library. Go to the
programs directory of the revision of the standard version that needs to be
registered. For example, go to global standards library directory/
standards/cdisc-sdtm-3.1.1-1.5/programs.

Start a SAS session. Make sure that the current directory is the programs directory.

To unregister the currently installed revision and version, submit this code:

%cstutil setcstgroot;

/*

Set the framework properties used for the uninstall

*/

%cst_setstandardproperties (
_cstStandard=CST-FRAMEWORK,
_cstSubType=initialize

) ;
/*

If the version to be replaced is the default, you must
make another version the default.
In this case, this is the desired final outcome anyway.
*
/
%cst_setstandardversiondefault (
_cstStandard=CDISC-SDTM
, CcstStandardVersion=3.1.2

);
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/*
Unregister the standard
*/
%cst _unregisterstandard (
_cstStandard=CDISC-SDTM
, _cstStandardVersion=3.1.1
)i
Note: The cst_setStandardversionDefault macro call needs to be used only
if the version being updated is the default version of the standard.

4 Check the Results data set. By default, the data set is work._cstResults. The final
line in the data set should report that the standard version is no longer registered as
a standard.

5 Open and submit the registerstandard.sas file from the programs directory into the
Program Editor.

6 Confirm that the new revision was registered.
Assign a LIBNAME to the metadata subdirectory in the global standards library.

Open the Standards data set in the library, and confirm that the newer revision is
the one being used.

This display shows that the CDISC SDTM 3.1.1 standard is now reregistered, the
product revision in use is 1.5, and CDISC SDTM 3.1.2 is registered as the default
standard.

Display 2.10 Global Standards Library Metadata Standards Data Set after Updates

standad |mn:em0nic| standardversion l rootpath | izstandarddefaull [ productievision
COISC-ADAM ADAM 21 &_cstGRoot /standardsfodisc-adam-21-1.5 hi 15
COISCLRTDDS CRT 1.0 &_cstGRoot ‘standards/cdisc-citdde1.0:1.5 Y 1.5
CDISCLT CTx 1.00 &_cstGRoot, /standards/cdisc-ct-1.00-1.5 hd 1.5
CODISC-ODM [u[a] ¥} 1,30 &_cstGRoot /standards/cdisc-odm1.3.01.5 M 1.5
COISC-ODM 0o 1.3 & _catGRoot, /ztandards/cdisc-odm-1.3.7-1.5 b 1.5
CDISC-SDTM SDTM 311 &_cstGRoot /standards/cdize-sdim-31.1-1.5 M 15
COISC-SDTM S5DTM 31.2 &_cstGFoot /standardsdedisc-sdim-31.2-1.5 i 15
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Overview

The SAS Clinical Standards Toolkit provides and uses metadata files to support its
basic core functions, and to support specific functionality within the SAS Clinical
Standards Toolkit. The file content and structure are described in the following sections.
The usage of each of these metadata files is described in the document.

Standards

The Standards data set is used by the SAS Clinical Standards Toolkit framework to
store information about a standard version. All standards that are provided by SAS, and
standards that you might want to add are defined in the global standards library in the
metadata/standards data set. All calls to the %cst_registerstandard macro that are
described in Chapter 2 interact directly with the metadata/standards data set.

Table 3.1 Metadata/Standards Data Set Structure in the Global Standards Library

Column Name Column Length Description

standard ($20) The name of the registered standard.
mnemonic ($4) A short mnemonic for the standard.
standardversion ($20) The version number of the registered standard.

Must be unique within the standard.

groupname ($20) The standard group across versions, such as
STDM or TERMINOLOGY.

groupversion ($20) The version of the groupname, often the same as
standardversion.

comment ($200) A description of the registered standard version.
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Column Name Column Length Description

rootpath ($200) The root path for the standard version's directory
in the global standards library.

studylibraryrootpath ($200) The root path to the study repository. This can be
used to initialize the studyRootPath and
studyOutputPath global macro variables and to
use relative paths to study library subfolders. By
default, this is set to the sample library that is
associated with each standard provided by SAS.

controlsubfolder ($200) The control folder path (relative to rootpath). This
value provides the location of data sets that are
required for standard registration (such as
Standards and StandardSASReferences).

templatesubfolder ($200) The template folder path (relative to rootpath).
This value provides the location of data sets that
are specific to the standard that serve as
templates for standard-specific processes.

isstandarddefault ($1) A value that identifies whether the version is the
default for the standard. More than one version
can be registered and you can still have a default
version. Valid values are Y and N.

iscstframework ($1) A value that identifies whether the standard
version is part of the framework. This column can
be used to subset the list of registered standards.
Valid values are Y and N.

isdatastandard ($1) A value that identifies whether the standard
version is a data standard. For example, CDISC
SDTM versions are data standards, and CDISC
Terminology is not. Valid values are Y and N.

supportsvalidation ($1) A value that identifies whether the standard
version supports validation. Valid values are Y
and N.
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Column Name

isxmlstandard

importxsl

exportxsl|

schema

productrevision

Column Length

($1)

($200)

($200)

($200)

($10)

Description

A value that identifies whether the standard
version is based on XML. CDISC SDTM is not,
and CDISC CRT-DDS is. Valid values are Y and

N.

If the standard version is based on XML, then this
is the path to the XSL file to import the XML into

the SAS representation.

If the standard version is based on XML, then this
is the path to the XSL file to export the XML file.

If the standard version is based on XML, then this
is the path to the XML schema document that can

be used to validate the XML.

The revision of the standard and standardversion

that is currently installed.

The global standards library data set provided with the SAS Clinical Standards Toolkit is

here:

global standards library directory/metadata/standards.sas7bdat

The global standards library data set contains these records, which are provided with
the SAS Clinical Standards Toolkit 1.5 (the columns are continued in the subsequent

two images):

Display 3.1 Metadata/Standards Data Set Content in the Global Standards Library

standard | nic| standandversion | groupname | groupversion comment | rootpath
1 CDISC-ADAM ADAM 21 ADAM 21 CDISC ADAM V21 &_cstGRoot /standards/cdisc-adam-2.1-1.5
2 CDISCLRTDDS CRT 1.0 CRTDDS 10 CDISCCRT-DDS V1.0 &_cstGRool /standarde/cdisc-ctdds-1.0-15
3 CDISCCT CTX 1.00 CTX 1.00 CDISCCT XMLV1.0.0 &_cstGRoot /standards/cdiscci-1.0.0-1.5
4 CDISC-ODM oDM 130 oDM 130 CDISC ODM V1.3.0 &_cstGRoot /standards/cdisc-odm-1.3.0-1.5
_5 |CDISC-ODM oDM 131 oDM 131 CDISC ODM V1.3.1 &_cstGRoot /standards/cdisc-odm-1.3.1-1.5
_6  |CDISC-5DTM SDTM 311 SDT™ 311 CDISC SDTMV3.1.1 &_cstGRoot /standards/cdiscsdtm-3.11-1.5
7 CDISC-SDTM SDTM 312 SDTM 312 CDISC SDTMV3.1.2 &_cstGRoot /standards/cdisc-sdtm-3.1.2-1.5
8 CDISC-SDTM SDTM 313 SDTM 313 CDISC SDTM V313 &_catGRoot /standards/cdiscsdim-3.1315
9 CDISC-5END SEND 30 SEND 30 CDISC SEND V3.0 & _catGRoot /standards/cdieceend-3.0-1.5
10 CDISC-TERMINOLOGY CT NCI_THESAURUS TERMINOLOGY NCI_THESAURUS CDISC Teminclogy &_cstGRoot /standands/cdiscteminclogy-1.5
1 CST-FRAMEWORK CsT 1.2 FRAMEWORK 12 Clinical Standards Toolkit Framework &_cstGRoot /standards/cstframework-1.5
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standard | dardversion | studylibranyoatpath | controlsubfilder |tempistesubfolder |isstandarddefaut | iscath icisd \dard | supportsvaidation

1 CDISC-ADAM 21 &_cstSRoot /cdisc-adam-2.1-1.5/sasceldemodata control tempiates Y N T v

2 CDISCLRTDDS 1.0 &_cstSRoot fediscctdds-1.0-1.5 control templates T N ¥

3 |CDISCLT 100 & cstSRoot fediscct-1.0.0-15 cortrol templates Y N ¥ ¥

4 CDISC-ODM 130 4_cstSRoot./cdisc-odm-1.3.0-1.5 control templates N N Y Y

5 CDISCODM 131 3_cstSRoot fedisc-odm-1.3.1-15 cantrol templates Y N b ¥

[ CDISC-5DTM 311 &_cstSRoot /cdisc-sdim-3.1.1-1 5/sascstdemodata  control templates N N Y Y

7 CDISC-SDTM 32 §_cstSRoot /edisc-sdtm-3.1.2-1 5/sascstdemodata  control templates N N ¥ ¥

8 COISC-SDTM 313 &_cstSRoot /ediscadtm-3.1.3-1 S/sascstdemodata  control templates Y N Y Y

9 CDISC-SEND 30 &_cstSRoot /ediscsend-3.0-1.5/sascstdemodata control templates Y N i N
10 |CDISC-TERMINOLOGY NCI_THESAURUS control X N N N
1 CST-FRAMEWORK 12 &_cstSRoot festframework-15 cortrol templates I Y N Y

slandard | standardversion |isxmistandard| importxs | exportxs! | schema | productrevision

1 CDISC-ADAM 21 N 15
2 CDISCLRTDDS 1.0 Y CRT-DDS/1.04mpod/Rootxs! CRT-DDS/1.0/export/FRoctxsl  cdisc-crtddse-1.0.0/define 1-0-Dxsd 15
3 CDISCLT 1.00 Y CT/1.0/mport /Root xs! CT/1.0/export /Root xs! cdisc-ct-1.0. 0vcontrolledterminology 1-0-0. 1.5
4  |CDISCODM 1.3.0 o QDM/1.3.0/mport/Root xsl 0DM/1.3.0/export/Root xsl cdisc-odm-1.3.0/0DM1-3-0 xsd 15
5 |CDISCODM 131 b 4 0DM/1.3.1/mport/Root xsl ODM/1.3.1/export/Root xsl cdisc-odm-1.3.1/00M1-3-1 xsd 15
6 |CDISC-SDTM KRR N 15
7 CDISC-SDTM 312 N 15
8 CDISC-SDTM 313 N 15
9 CDISC-SEND 30 N 15
10 |CDISC-TERMINOLOGY NCI_THESAURUS N 15
n CST-FRAMEWORK 1.2 N 15

The & cstGRoot in the rootpath column maps to the global standards library
directory thatis set by calling the cstutil_setcstgroot macro.

& cstSRoot in the studylibraryrootpath column maps to the sample study library
directory that is set by calling the cstutil_setcstsroot macro.

An example of the global standards library data set that is used to register a specific
standard is here:

global standards library directory/standards/
cdisc-sdtm-3.1.2-1.5/control/standards.sas7bdat

StandardSASReferences

The StandardSASReferences metadata data set specifies a set of library and file
records that are used by most processes that are provided with the SAS Clinical
Standards Toolkit implementation of each standard. It contains references to those
libraries and files that are installed with each standard that SAS provides. A standard-
specific StandardSASReferences data set exists for each SAS Clinical Standards
Toolkit data standard that is supported by SAS. For example, the CDISC SDTM 3.1.2
StandardSASReferences data set is here:
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global standards library directory/standards/
cdisc-sdtm-3.1.2-1.5/control/standardsasreferences.sas7bdat

Display 3.2 Metadata/StandardSASReferences Data Set Content in the Global Standards
Library

standard !:ﬁandafdversioﬂ ype | subtype SASref | reftype | iotype | filetype |aﬂuwuver\m’ie§ redpathprefix | path | order | memname
CDISC-SDTM  3.12 autocall autocall fileref  input  folder N roctpath macros 1
CDISC-SDTM 312 classmetadata calumn refmeta  libref  input  dataset N roofpath metadata class_columns sasThdat
CDISC-SDTM 332 classmetadata table refmeta  libref  input  dataset N roolpath metadata class_tables sasTbdat
CDISC-SDTM 332 cstmetadata lookup stdmeta  libref  input  dataset N rooipath control standardiookup sas 7hdat
CDISC-SDTM 3.2 macrovanabledetads stdmeta  lbref  input  dataset N roolpath control standardmacrovanabledetads sas7hdat
CDISC-SDTM 312 [ di macrovanabh stdmets  libref  input  dstaset N rootpath control standardmacrovariables sas Thdat
CDISC-SDTM  3.12 C d CE! stdmeta  libref  input  dafasel N rootpath control . standardsasmeferences sasbdat
CDISC-SDTM 312 cstmetadata standard stdmeta  libef inpwt  dataset N rooipath contral . standands sas7hdat
CDISCSDTM 312 lookup lookup libref  input  dataset N roolpath contral . standardiookup sas7odat
CDISC-SDTM 312 messages messages libref  input  datasst N rootpath messages 1 messages sasThdat
CDISC-SDTM 312 propedies intizlze mtprop  fileref  input  file N rootpath programs 1 intialize properies
CDISC-SDTM 322 propesties validation valprop  fileref  input  file N rootpath programs 2 velidation properties
CDISC-SDTM 312 referencecontrol checktable refertl libref  mput  dataset N rootpath wvalidation/control validation_domansbycheck sas7bdat
CDISC.SDTM 3.2 refgrencecontrol standardref refcril libref  input  dataset N roolpath validation/control validation_stdref sas7bdat
CDISC-SDTM  3.12 referencecontrol validation refent] libref  input  dataset N roolpath validation./control validation_master sas Todat
CDISC-SDTM 312 referencemetadata  column refmeta  libref input  dataset N rootpath metadata . reference_ceolumns sas7hdat
CDISC-SDTM 312 referencemetadata  table refmeta  libref  input  dataset N rootpath metadata . reference_tables:sas7bdat
CDISC-SDTM 312 tempiate tmplt libref  input  folder N rootpath templates .

The type and subtype values are discussed in the following section. The SASref value
is the default value that is used in the library and filename allocation process. You can
overwrite this value. The path value contains a relative path. The relpathprefix value
rootpath instructs the code to use the rootpath location that is specified in the
standard-specific Standards data set. The resolved path is shown in Display 3.3 on
page 39.

The cross-standard global standards library StandardSASReferences data set that is
provided with the SAS Clinical Standards Toolkit is located here:

global standards library directory/metadata/
standardsasreferences.sas7bdat

This data set contains the concatenation of each StandardSASReferences data set that
is provided for each supported standard in the SAS Clinical Standards Toolkit. The
following enhancements are the only enhancements to the data set during
concatenation:

the path column is resolved to the full global standards library path for each record,
based on the relpathprefix value

the relpathprefix column is reset to null
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This display shows the content for the CDISC SDTM StandardSASReferences data set
that is described in Display 3.2 on page 38. In the display, & cstGRoot maps to the
global standards library directory thatis set by calling the
cstutil_setcstgroot macro.

Display 3.3 Metadata/StandardSASReferences Data Set in the Global Standards Library
(CDISC SDTM 3.1.2 Excerpt)

standard | star son | type | sbtwe | Sasef | rfype | iotpe | fietype | wite | | path
103 |CDISCSDTM 312 autocall autocall  fileref mput  folder N 4_cstGRoot /standands/cdisc-sdtm-3.1.2-1.5/macros
104 |CDISC-SDTM 312 classmetadata column refmeta  hbref input  dataset N 4_cstGRoot /standards/cdisc-sdtm-3.1.2-1.5/meladata
105 |CDISC-SDTM 312 classmetadata table refimeta  fibref input dataset N &_cstGRoot /standards/cdisc-edtm-3.1.2-1 5/metadata
106 |CDISC-SDTM 312 csimatadata lookup stdmefa  lioref input  dalaset N &_cstGRoot /standards/cdisc-sdtm-3.1.21. 5/control
107 |CDISC-SDTM 312 cstmetadata macrovanabledetails stdmeta  libref imput  datasat N &_cstGRoot /standards/cdisc-sdtm-3.1,2-1 5/control
108 |CDISC-SDTM 312 cstmetadata macrovariables stdmeta  fibref input  dataset N 4_cstGRoot /standards/cdisc-sdtm-3.1.2-1.5/control
109 |CDISC-SDTM 312 cstmetadata sasreferences stdmeta  fibref input  dataset N 4_cstGRoot /standands/cdisc-sdtm-3.1.2-1 5/control
110 |CDISC-SDTM 312 csimetadata standard stdmeta  fibref input  datasst N &_cstGRoot /etandards/cdisc-sdtm-3.1.2-1.5/control
111 |CDISC-SDTM  3.1.2 lookup lookoup libref input  dataset N &_cstGRoot / dards/cdisc-sdtm-3,1.2-1.5/control
112  |CDISC-5DTM 312 messages messages  fibref input datzset N &_cstGRoot /star digc-sdtm-3.1.2-1.5.
113 |CDISC-SDTM  3.1.2 properties indichze intprop  fileref input  fie N 4_cstGRoot /standands/cdisc-sdtm-3.1.2-1.5/programs
114 |CDISC-SDTM 31.2 properties wvalidation valprop  fileref input file N &_cstGRoot ./standards/cdisc-edtm-3.1.2-1.5/programs
N5 |CDISC-SDTM 3.2 referencecortrdl  checktable refertl  Bbref  input  dataset N &_cstGRoot /standards/cdisc-sdtm-3.1.2-1. S/valdation/control
116 |CDISC-SDTM 312 refarencecontrol standardref refcntl libref input  datasst N &_cstGRoot /standards/cdisc-sdtm-3. 1,21, 5/valdation/control
117 |CDISC-SDTM 312 refersncecaontrol validation refcnil lipref input  dataset N 4_cstGRoct /standards/cdisc-sdtm-3.1.2-1.5/valdation/control
118 |CDISC-5DTM 312 referencemetadata  column refmeta  fibref input  dataset N 4_cstGRoot /standands/cdisc-sdtm-3.1.2-1. 5/meladata
119 |CDISC-5DTM 312 referencemetadata  table reimeta  libref input dataset N &_cstGRoot /standards/cdisc-sdtm-3.1.2-1.5/metadata
120 |CDISCSDTM  3.1.2 template tmpit lbref nput  folder N &_cstGRoot /standards/cdisc-sdtm-3.1.2-1 SAemplates

The structure of all StandardSASReferences data sets is the same for all standards
provided by SAS in the SAS Clinical Standards Toolkit. This structure is described in
“SASReferences” on page 42.

Standardlookup

The Standardlookup data set provides a mechanism to capture valid values for discrete
variables in the SAS Clinical Standards Toolkit metadata files. This data set supports
such tasks as validating the content of the SAS Clinical Standards Toolkit metadata files
and providing selectable values in the user interfaces of other tools and solutions.

Table 3.2 Standardlookup Data Set Structure in the Global Standards Library

Column
Column Name Length Description

standard ($20) The name of the registered standard.
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Column Name

standardversion

SASref
table
column
refcolumn
refvalue
value
default

nonnull

order

templatetype

template

comment

Column
Length

($20)

($8)
($32)
($32)
($32)
($200)
($200)
($200)

($1)

(8.)
($8)

(840)

($200)

Description

The version number of the registered standard. This must
be unique within the standard.

SAS libref

A SAS Clinical Standards Toolkit table name

A SAS Clinical Standards Toolkit column name
Associated SAS Clinical Standards Toolkit column name
Associated SAS Clinical Standards Toolkit column value
Unique SAS Clinical Standards Toolkit column value
Default SAS Clinical Standards Toolkit column value

Value that specifies whether a SAS Clinical Standards
Toolkit column value must be non-null

A SAS Clinical Standards Toolkit column value order

For the given record, a non-null value (for example, data
set) indicates that a template is available. For example, the
macro call
$cst createdsfromtemplate (
_cstStandard=CST-FRAMEWORK,
_cstType=control, cstSubType=reference,
cstOutputDS=work.sasreferences) finds that a
template is available as csttmplt.sasreferences.

The SAS reference (libref.dset or fileref) to the
templatetype. For example, csttmplt.sasreferences points
to global standards library directory/
standards/cst-framework-1.5/templates/
sasreferences.sas7bdat.

Explanatory comments
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A Standardlookup data set is provided for most standards with the SAS Clinical
Standards Toolkit. This data set can be used in the definition and registration of custom
standards in the SAS Clinical Standards Toolkit.

The cross-standard global standards library Standardlookup data set that is provided
with the SAS Clinical Standards Toolkit is located here:

global standards library directory/metadata/
standardlookup.sas7bdat

This data set contains the concatenation of each Standardlookup data set that is
provided for each supported standard in the SAS Clinical Standards Toolkit.

Here is an example of the records in a Standardlookup data set:

Display 3.4 Standardlookup Data Set Content in the Global Standards Library

standard  |standardversion| SASref | table |  column | refcol refvalue | value | default [nonnull] order [templatetype| template
CDISC-5DTM™ 312 stdmeta  star CES N Y Y 1
CDISC-5DTM 312 stdmeta  standard: ference: ! T N T 2
CDISC-5DTM 312 stdmeta standardsasreferences filetype CATALOG N X 2
CDISC-5DTM 312 stdmeta standardsasreferences  filetype DATASET Y Y 1
CDISC-5DTM ~ 3.12 stdmeta standardsasreferences  filetype FILE N X 3
CDISC-5DTM 312 stdmeta standardsasreferences  filetype FOLDER N Y 4
CDISC-5DTM 312 stdmeta  standardsasreferences  iolype BOTH N ¥ 3
CDISC-5DTM  3.12 stdmeta  standardsasreferences  iotype INPUT Y 3 § 1
CDISC-5DTM™ 312 stdmeta standardsasreferences  iotype OUTPUT N Y 2
CDISC-5DTM 312 stdmeta standardsasreferences  reftype FILEREF N T 2
CDISC-5DTM 312 stdmeta standardsasreferences  reftype LIBREF Y Y 1
CDISC-SDTM 332 stdmeta standardsasreferences  sublype type CLASSMETADATA COLUMN N N 2 datasst tmplt columnmetadata

CDISC-5DTM 312 stdmeta standardsasreferences  sublype type CLASSMETADATA TABLE Y N 1 dataset tmplt tablemetadata
CDISC-5DTM 312 stdmeta  standardsasreferences  sublype type CONTROL REFERENCE Y N 1 dataset csttmplt sasreferences
CDISC-5DTM 312 stdmeta  standardsasreferences  sublype type CONTROL VALIDATION N N 2 dataset csttmplt validation_master

These records show the valid values for discrete columns in any SDTM 3.1.2
SASReferences (including StandardSASReferences) data set. For example, filetype
can have values of CATALOG, DATASET, FILE, or FOLDER. These records also show
that a SASReferences data set allows two subtype values (REFERENCE and
VALIDATION) when type is CONTROL. When type is CONTROL, the subtype value
must always be non-null.

Templates are available for both the SASReferences data set and the validation_master
data sets. For more information about the columns and values in SASReferences data
sets, see the following section.
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SASReferences

Each SAS Clinical Standards Toolkit process (for example, a primary task or action
such as validating source data against a SAS Clinical Standards Toolkit standard)
requires using a SASReferences data set. The SASReferences data set identifies all of
the inputs required and the outputs that are created by the process. Each process might
have its own unique SASReferences data set.

Chapter 5, “SASReferences File,” on page 93, describes the content and usage of
SASReferences data sets.

This table identifies and describes each column within a SASReferences data set.

Table 3.3 SASReferences Data Set Structure

Column
Column Name Length Description

standard ($20) Standard name. This value should match the standard
field in the Standards data setin global standards
library directory/metadata and in other
metadata files referenced in SASReferences (for
example, CDISC SDTM and CDISC CRT-DDS). This
column is required.

standardversion ($20) Specific version of a standard. This value should match
one of the standardversion values associated with the
standard field in the Standards data setin global
standards library directory/metadata and
in other metadata files referenced in SASReferences (for
example, 3.1.1 or 1.0). This column is required.

type ($40) The type of input and output data or metadata. This is a
predefined set of values that are documented in the
global standards library directory/
standards/cst-framework-1.5/control/
standardlookup data set. These values are also
itemized in Table 5.1 on page 96. This column is
required.



Column Name

subtype

SASref

reftype

iotype

filetype

allowoverwrite

relpathprefix

Column
Length

(340)

($8)

($8)

($8)

($8)
($1)

(341)

SASReferences 43

Description

The specific subtype within type of input and output data
or metadata. This is a predefined set of values that are
documented in the global standards library
directory/standards/cst-framework-1.5/
control/standardlookup data set. These values
are also itemized in Table 5.1 on page 96. This column
is optional, depending on type.

The SAS libref or fileref that references the library or file
in the SAS Clinical Standards Toolkit SAS process. This
value should match the value of sasref that is used in any
other associated metadata files (for example, in the
Source Columns data set, the value is type=srcmeta).
This column is required. It must conform to SAS libref or
fileref naming conventions.

The reference type. This column is required. Valid values
are libref and fileref.

The input/output type (input, output, or both) of the entity.
Entities defined as “input” or “both” must exist and be
accessible. If not, calls to the cstutilvalidatesasreferences
macro report an error condition and halt the process.

The file type (folder, dataset, catalog, or file).

Allow the file to be overwritten (Y/N), for files with an
iotype value of “output” or “both”.

The relative path prefix (for example, rootpath,
studylibraryrootpath, or &mypath). If non-null, the value of
the path is assumed to be relative to the resolved
relpathprefix. The reserved values rootpath and
studylibraryrootpath have special significance: they
instruct the SAS Clinical Standards Toolkit to use the
standard-specific values for these columns in the
global standards library directory/
metadata/standards.sas7bdat data set.
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Column
Column Name Length Description

path ($200) The path of the library or the path portion of the file
reference. If you want to use the default value for a
standard, standardversion, type, or subtype, then leave
the path blank. The value is added to the & cstSASRefs
working version of the SASReferences data set from the
standard-specific StandardSASReferences data set.
Specific paths should be provided for any type or subtype
that is study- or run-specific. Paths might be relative to an
environment variable (for example, !sasroot) or to a SAS
macro variable (for example, &studyRootPath).

order (8.) Processing or concatenation order within type. If this
value exists, then it should be a positive integer with no
duplicates within type. This column is optional, depending
on type. The order should be specified if one of these is
true:

1 Multiple records exist within these types: autocall,
fmtsearch, cmplib, messages.

2 Library concatenation is wanted (multiple librefs are
within the same value of SASref for a type).

3 There is a need to establish precedence within a type
(for example, look first in this library and then look in
another library).

memname ($48) The name of a specific SAS file (data set or catalog) or
file that is not created by SAS (for example, properties or
an XML file). The memname column should be blank for
library references. This column is optional, depending on
type. As a general rule, memname should be provided if
the path is provided, except where individual file
references are not appropriate (for example,
type=autocall and type=sourcedata). If you want to use
the default value for a standard, standardversion, type, or
subtype, then leave memname blank. The value is added
to the & _cstSASRefs working version of the
SASReferences data set from the standard-specific
StandardSASReferences data set. The file suffix for SAS
files is optional.

comment ($200) Explanatory comments. This column is optional.
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This display shows some information in a typical SAS Clinical Standards Toolkit
SASReferences data set.

Display 3.5 A Sample SASReferences Data Set

standard ‘ﬂandaﬂvmm | hpe | subtype | SASref | reftype | iotype | filetype | alowoverwrite| path | order ! memname
CDISC-SDTM 3.1.2 autocall autocall fieref input folder N 1
CDISC-50TM 312 cordrol reference srcent! libref input  dataset N &studyRoot Path/control sasreferences sas /bdat
CDISC-50TM 312 control walidation srcort] libref input  dataset N &studyRootPath/control walidation_control sas /bdat
CDISC-SDTM 3.1.2 fmissanch fmts libref  input  catalog N SstudyRoatPath Aerminclogy formats 1 formats sasTheat
CDISC-SDTM 3.1.2 lookup lookup  lbref  imput  dataset N
CDISC-SDTM 312 messages messages lbref  inpt  dataset N &_cstGRoot /standards/cdiscsdtm-3.1.2-1. 5/messages 2 messages sasbdat
CDISC-SDTM 3.12 proparies intialize intprop  filersf  input  file N &_cstGRoot /standards/cdisc-sdim-3.1.2-1 5/programs 1 inttisize properties
CDISC-SDTM 3.1.2 proparies validation valprop  filersf  input  fils N &studyRoot Path/programs 2 vahdation properies
CDISC-SDTM 312 referancecaontrol checktable refert] tbrsf  input  datasst N
CDISC-SDTM 3.1.2 referencecontrol  standardref refert! lbref  input  datasst N
CDISC-SDTM 312 referencecontrol  validation refent! lbref  input  dataset N
CDISC-SDTM 3.2 refersncectem ciref lbref  inpt  dataset N AstudyRoot Path Aeminclogy/coding-dictionanes 1 meddra sasThdat
CDISC-SDTM 3.1.2 referencemetadata  column refmeta  lbref  input  dataset N
CDISC-SDTM 3.1.2 referencemetadata table refmeta  lbref  input  dataset N
CDISC-SDTM 3.12 resulis validationmetrics results lbref  output dataset Y &studyOutput Path fresults validation_metrics sasTbdat
CDISC-SDTM 3.1.2 resulis validationresults  results lbref  output dataset Y studyOutput Path /results validation_results sas7hdat

From this display, you can see that the data set contains information about types of data
and metadata and where they are located. The SAS Clinical Standards Toolkit imposes
a rigid, minimum SASReferences file structure. All columns defined in Table 3.1 on
page 34 are expected; additional columns are allowed. No changes to column attributes
are allowed (for example, changing column lengths).

Note: SASReferences data sets from the SAS Clinical Standards Toolkit releases prior
to version 1.5 can be used in version 1.5 if they do not include any of the columns
added in version 1.5 (iotype, filetype, allowoverwrite, and relpathprefix).

Properties

The SAS Clinical Standards Toolkit uses properties files to set default preferences for
each process. Properties are name-value pairs that are translated into SAS global
macro variables. These macro variables are available for the duration of a SAS Clinical
Standards Toolkit process. Properties can be defined in any number of files. Both text
file and SAS data set formats are supported. For more information about the SAS
Clinical Standards Toolkit global macro variables, see Appendix 1, “Global Macro
Variables,” on page 393. These macro variables are derived from properties files
provided by SAS.
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This table describes the contents of a sample properties file in global standards
library directory/standards/cst-framework/programs/
initialize.properties.

Table 3.4 Properties File Structure

Name (Global Macro Variable) Default Value

_cstDebug 0

_cstDebugOptions mprint mlogic symbolgen mautolocdisplay
_cst rc 0

_cst_rcmsg

_cst_MsgID

_cst_MsgParm1

_cst_MsgParm2

_cstResultSeq 0

_cstSeqCnt 0

_cstSrcData

_cstResultFlag 0

_cstResultsDS work._cstresults
_cstMessages work._cstmessages
_cstReallocateSASRefs 0

_cstFMTLibraries

_cstMessageOrder APPEND

_cstSASRefsLoc
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Name (Global Macro Variable) Default Value
_cstSASRefsName

_cstSASRefs work._cstsasrefs
_cstStdSASRefs

_cstSubjectColumns _hone_
Messages

By default, the SAS Clinical Standards Toolkit provides a Messages data set for all SAS
Clinical Standards Toolkit framework standards and for each data standard provided by
SAS. Each Messages data set includes a list of codes and associated text that are
specific to each standard. In some cases, actions such as validation are used to report

process results.
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This table describes the structure of all the message files.

Table 3.5 Messages Data Set Structure

Column

Optional or

Column Name

resultid

standardversion

Length

($8)

($20)

Description Required

The message ID. The SAS Clinical Required
Standards Toolkit has adopted a naming
convention matching each standard. The
resultid values are prefixed with an up to
4-character prefix (CST for framework
messaging; CDISC examples: ODM,
SDTM, ADAM, and CRT). By convention,
the prefix matches the mnemonic field in
the Standards data setin global
standards library directory/
metadata. This prefix is followed by a
4-digit numeric that is unique within the
standard (for example, SDTM1234). You
can use any naming convention limited to
eight characters. For CDISC standards
supporting validation, the resultid should
match the checkid from the Validation
Master data set for standard records that
support validation.

A specific version of a standard. This Required
value must match one of the standard
versions that is associated with a
registered standard. This value must also
match the standardversion field in the
SASReferences data set. The only
exception to this rule is that *** can be
used to signify that the check applies to
all supported versions of the standard
(for example, 3.1.1, 1.0, ***). If a
subsequent version of the standard is
released, then *** would be applicable if
the check is valid for the new version.



Column Name

checksource

sourceid

checkseverity

sourcedescription

messagetext

parameter1

Column
Length

($40)

($8)

($40)

($500)

($500)

($100)

Description

A string that identifies the source of the
message. This string is used to provide
source-specific messages generated
within the SAS Clinical Standards Toolkit.
CDISC examples include Janus,
OpenCDISC, SAS, and WebSDM. This
field can contain any user-defined value.

A reference identifier for this message
from the checksource.

The severity as assigned by
checksource. This value is mapped to
these standardized values: Note (Low),
Warning (Medium), Error (High). A value
is expected, although it is not technically
required. It is used in reporting.

A full description of the validation check
that is associated with checksource if
the source is external to the SAS Clinical
Standards Toolkit. If checksource is set
to CST, then this field is null.

The default message text to be written to
the Results data set. This field can
contain 0, 1, or 2 parameters. By
convention, parameters are _cstParm1
and _cstParm2, but any _cst prefix
parameter is recognized. The fully
resolved messagetext that includes
substituted parameter values is written to
the Results data set.

The message parameter1 (_cstParm1)
default value. If the code using the
message does not provide a parameter
value, then this default value is used.
This column can be null.

Messages 49

Optional or
Required

Required

Optional

Optional

Optional

Required

Optional
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Column Optional or
Column Name Length Description Required
parameter2 ($100) The message parameter2 (_cstParm2) Optional

messagedetails ($200)

default value. If the code using the
message does not provide a parameter
value, then this default value is used.
This column can be null.

the message.

Any additional information that explains Optional

The Messages data set that supports the SAS Clinical Standards Toolkit framework is

here:

global standards library directory/standards/cst-framework-1.5/

messages/messages.sas7bdat

This display provides an excerpt of records and columns from the SAS Clinical
Standards Toolkit framework Messages data set.

Display 3.6 Framework Messages Data Set

reniid | checkseveny | essagstert | pacamete | Trssagedatals
1 CSTON0T  Eeror Fatal o encounieied, process cannot contins
_2  |CSTOO00Z  Waming Check notun Mo tables evalusted-check vadabion control data sel TableScope thoudd resalve lo 2t leasd one dats sel
3 CSTONO3 ‘Waireng Check not un  &_cslpaml coubd nol be faund Dataset Do check paramebess assume the presence of 4
| damain rol preserdly defired o the corent shadi?
4 CHETO004  'Waming Check not un - Mo columns evaluated - check salidation_control T ablescope and columnS cope ghoud resobe to ot
specdizabon bt e cobumn

Certain message-type data sets that support non-framework standards are described in
this document.

Results

Each SAS Clinical Standards Toolkit process generates a Results data set. The Results
data set can be persisted beyond the SAS session based on SASReferences data set
settings. Each Results data set captures the outcome of specific process actions. Each
Results data set uses the Messages data set to standardize output.
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The structure of each SAS Clinical Standards Toolkit Results data set is described in

this table.

Table 3.6 Results Data Set Structure

Column
Name

resultid

checkid

Column
Length

($8)

($8)

Description

Result ID. The resultid is a message ID from the standard
Messages data set (for example, framework or CDISC
SDTM). The SAS Clinical Standards Toolkit has adopted a
naming convention matching a resultid with each standard.
The resultid values are prefixed with an up to 4-character
prefix (CST for framework messaging; CDISC examples:
ODM, SDTM, ADAM, and CRT). By convention, the prefix
matches the mnemonic field in the Standards data set in
global standards library directory/
metadata. This prefix is followed by a 4-digit numeric that
is unique within the standard (for example, SDTM1234). You
can use any naming convention limited to eight characters.

Value should be non-null.

Validation check ID. The SAS Clinical Standards Toolkit has
adopted a naming convention matching each standard to be
validated. The checkid values are prefixed with an up to 4-
character prefix (CDISC examples: ODM, SDTM, ADAM,
and CRT). By convention, the prefix matches the mnemonic
field in the Standards data setin global standards
library directory/metadata. This prefix is
followed by a 4-digit numeric that is unique within the
standard (for example, SDTM1234). You can use any
naming convention limited to eight characters.

Value should be non-null for validation processes.
Otherwise, this column is optional.
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Column
Name

resultseq

seqno

srcdata

message

Column
Length

(8.)

(8.)

($200)

($500)

Description

Unique invocation of resultid. For validation processes, a
sequence number to indicate the record number relative to
checkid in the Validation Control run-time set of checks. If set
to 1, then this is incremented only with each repeat
invocation of a check. For non-validation processes, this
value is generally a constant 1, but is reset to 1 with each
new invocation of the SAS Clinical Standards Toolkit macro
that is being run when the Results record is generated.

Value should be non-null positive integer.

Sequence number relative to resultseq. This value is a
unique sequence number for the Results record in each
unique value of resultseq.

Value should be non-null positive integer.

Source data. This string generally specifies:

(for validation) the domains evaluated or the check macro
used

(otherwise) the SAS Clinical Standards Toolkit macro that
is being run when the Results record is generated

Value should be non-null.

Resolved message text from Messages data set. The
message value includes up to two run-time parameter values
in message text.

Value should be non-null.



Column Column
Name Length

resultseverity ($40)

resultflag (8.)
_cst rc (8.)
actual ($240)

keyvalues ($2000)

resultdetails  ($200)
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Description

Result severity (for example, warning or error).

Info Informational note
Note Problem detected, low severity
Warning Problem detected, medium severity

Warning: Check not  No assessment able to be made
run

Warning: Check not  Full compliance assessment could
completed not be made

Error Problem detected, high severity

Value should be non-null.

A value that determines whether a problem has been
detected. The values are 0=no, otherwise, yes.

-1 Validation check not run

0 No problem detected (value always 0 when
resultseverity=Info)

1  Validation check run, error detected

Value should be non-null.

Process status. Values are nonzero and aborted. A nonzero
value typically indicates that the process ended abnormally.

Value should be non-null.

Actual value observed. This value is generally used for
validation reporting. It provides the actual column values that
are in error. This column is optional.

Record-level keys and values. This value is generally used
for validation reporting. It provides domain key values for
records that are in error. This column is optional.

Basis or explanation for result. This column is optional.

For an example of a SAS Clinical Standards Toolkit Results data set, see Display 6.9 on
page 169 and Display 6.10 on page 169.
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Additional Metadata Files

Overview

The following metadata files can be used for specific tasks. In some cases, the file
structures might be unique to the supported or referenced standard. These metadata
files are provided by the SAS Clinical Standards Toolkit.

Validation Master (Validation Control)

Each standard that supports validation has a Validation Master data set that provides
the full set of validation checks defined for that standard. (For a description of the
standards.supportsvalidation field, see Table 3.1 on page 34.) This data set should
have the columns as defined in Table 6.3 on page 128, though additional columns are
permitted for user customizations. For each SAS Clinical Standards Toolkit validation
process, the set of run-specific checks is captured in a Validation Control data set. The
Validation Control data set is identical in structure to the Validation Master data set, but
can be different only in the number of records (checks) included. Use of Validation
Control SAS views is supported.

Reference Tables (Source Tables)

Part of the definition of each standard is the itemization of the data tables that define the
SAS representation of that standard and version. The reference_tables data set
captures table-level metadata about each reference standard data set. The structure of
this data set can be standard specific. For example, Table 6.1 on page 121 describes
the table metadata for the CDISC SDTM standard. For selected actions, the SAS
Clinical Standards Toolkit requires a similarly structured source_tables data set that
defines study-specific tables. For example, a SAS Clinical Standards Toolkit validation
process compares the study metadata in the source_tables data set with the reference
standard metadata in the reference_tables data set.
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Reference Columns (Source Columns)

Part of the definition of each standard is the itemization of the columns in each data
table that defines the SAS representation of that standard and version. The
reference_columns data set captures column-level metadata about each reference
standard column. The structure of this data set can be standard specific. For example,
Table 6.2 on page 123 describes the column metadata for the CDISC SDTM standard.
For selected actions, the SAS Clinical Standards Toolkit requires a similarly structured
source_columns data set that defines study-specific columns. For example, a SAS
Clinical Standards Toolkit validation process compares the study metadata in the
source_columns data set with the reference standard metadata in the
reference_columns data set.

Validation Metrics

Each SAS Clinical Standards Toolkit validation process can generate a Summary data
set that provides a meaningful denominator for most validation checks. The Summary
data set enables you to more accurately assess the relative scope of errors that are
detected. The generation of this data set is based on validation property settings. This
data set can be persisted beyond the SAS session based on SASReferences data set
settings. For example, Table 6.10 on page 147 describes the metrics metadata for the
CDISC SDTM standard, and Display 6.2 on page 149 provides sample content for the
CDISC SDTM standard.

CDISC CRT-DDS Style Sheet

A sample XML style sheet (define1-0-0.xsl) is provided with the CDISC CRT-DDS
standard. The style sheet is copied from http://www.cdisc.org/stuff/
contentmgr/files/0/464923bl0eal6b477151fcaa9£f465166/
misc/definel 0 0.xsl. A define.xml file can be rendered in a human-readable form
if it contains an explicit XML style sheet reference, such as a reference to the default
style sheet. Alternative style sheets can be used to provide metadata support for CDISC
CRT-DDS.
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CDISC ODM 1.3.1 Reference Standard

CDISC SEND 3.0
Purpose
Release Date
Overview of the CDISC SEND 3.0 Domains

CDISC Terminology
Purpose
CDISC Terminology Reference Standard

SAS Representation of Standards

Overview

The SAS Clinical Standards Toolkit is designed to support various clinical standards.
The SAS Clinical Standards Toolkit was initially built to support the Clinical Data
Interchange Standards Consortium (CDISC) standards. However, the generic

framework enables definition of any type of standard.

Each SAS Clinical Standards Toolkit standard provides a SAS representation of the
published source guidelines or source specification. The SAS representation is
designed to serve as a model or template of the source specification.

86

87
87
87
88

89
89
89

Two key design requirements shaped the implementation of the SAS Clinical Standards

Toolkit standards.

Each supported standard is represented in one or more SAS files. This facilitates

these points:

It provides SAS users with an implementation of data models and standards that

are based on SAS.

It enables you to use SAS routines to assess how well any user-defined set of

data and metadata conforms to the standard.

It enables you to use SAS code to read and derive files in other formats (for

example, XML).
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Each SAS Clinical Standards Toolkit standard is an optimized reference standard
from a SAS perspective.

You are able to define your own customized standards, or you are able to modify
existing SAS standards. For more information about how new standards are
registered in the SAS Clinical Standards Toolkit, see “Registering a New Version of
a Standard” on page 25.

SAS provides new standards and updates based on customer requirements, changes to
source guidelines, and changes to source specifications.

This document uses the term “reference standard” to refer to the SAS representation of
each source specification.

The definition of reference standard depends on several factors, including the
complexity of the external source standard, the intended use of the standard, and your
preferred implementation methodology. Here are three ways to define reference
standard:

A limited SAS representation of an external standard, defined as one or more SAS
files.

For example, consider two of the CDISC standards supported in the SAS Clinical
Standards Toolkit. Each CDISC Terminology standard can be represented in its
simplest form as either a SAS data set or SAS format catalog of acceptable values.
Each CDISC SDTM standard can be represented as a set of domains (SAS data
sets), and as an associated set of data sets that describe the data set and column
metadata for those domains. For some users, this might be the only information
about the standards needed from the SAS Clinical Standards Toolkit.

A distinct folder hierarchy within the global standards library, comprising the previous
definition and any supporting files required by the SAS Clinical Standards Toolkit.

By default, reference standards are specified in the global standards library that is
created when the SAS Clinical Standards Toolkit is deployed. Each reference
standard can be unique in regard to the folder hierarchy and supporting files.
Consider the CDISC SDTM standard.
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This global standards library folder hierarchy is provided for CDISC SDTM:
Display 4.1 Global Standards Library Folder Hierarchy

cdisc-sdtm-3.1.3-1.5

control

Macros

essages
retadata
programs
ternplates
validation

control

The metadata folder contains the data set and column metadata for each
supported domain. The SAS Clinical Standards Toolkit provides a utility macro
(cst_createTablesForDataStandard) that reads this metadata, and builds an empty
data set for each supported SDTM domain. All supporting files required by the SAS
Clinical Standards Toolkit to support the specific CDISC SDTM standard are
provided in the remaining folders.

The control folder provides these data sets:

Standards is a single-record file that
provides metadata about the
standard.

Standardlookup provides acceptable values for

many discrete-value columns for
a number of standard metadata
files.

StandardSASReferences is a sample or template
specification of records that
describes input or output files
relevant to using the standard.

The macros folder contains any SAS code specific to the CDISC SDTM
standard.
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The messages folder contains messages that are associated with tasks (such as
validation) that are supported by the SAS Clinical Standards Toolkit.

The metadata folder provides these data sets:

class_tables identifies a limited set of column
collections specific to one or more
SDTM domains.

class_columns identifies the full set of column
definitions used in the SDTM domains.

reference_tables provides metadata for the specific data
sets (domains) that are supported for
CDISC SDTM. This information is
different for each version of the CDISC
SDTM standard.

reference_columns provides metadata for the specific
columns in the domains that are
supported for CDISC SDTM. This
information is different for each version
of the CDISC SDTM standard.

The programs folder contains several properties files that specify generic SAS
Clinical Standards Toolkit properties and specific CDISC SDTM properties
translated into SAS global macro variables for a SAS Clinical Standards Toolkit
process.

The validation/control folder provides check metadata that is associated
with the primary CDISC SDTM task supported by the SAS Clinical Standards
Toolkit.

Each of these folders is discussed in greater detail in this document.

A logical set of files from multiple SAS libraries and multiple standards as defined in
the previous two definitions. These are all collated within a single SASReferences
data set.

Each reference standard can be defined by the files itemized in a SASReferences
data set and used to perform a standard task. The SASReferences data set



62 Chapter 4 / Supported Standards

documents all of the input and output files that are associated with a SAS Clinical
Standards Toolkit process. These files do not need to be limited to a single standard
or be resident in a single standard folder hierarchy. Consider a SASReferences data
set that supports a process that builds a CDISC CRT-DDS define.xml file. That
SASReferences data set might point to CDISC SDTM source data and metadata, a
CDISC Terminology SAS format catalog, a set of reference table and column
metadata documenting the SAS data sets used to build the define.xml file, and a
default style sheet for the generated define.xml file. A broader view of what
comprises the CDISC CRT-DDS reference standard must recognize that the
standard also references data and metadata from other standards.

TIP Best Practice Recommendation: Instead of changing an existing SAS standard,
you should define a new standard. This allows seamless updates to SAS standards,
which facilitates operational qualification, demo scripts, and Technical Support
debugging a fixed standard. There is a way for you to request a change to an existing
standard if there are errors. To define a new standard, which can be just changing an
existing standard and saving it as a new standard, see Chapter 2, “Framework,” on
page 7.

CDISC SDTM

Purpose

CDISC SDTM defines a standard structure for data tabulations that are submitted as
part of a product application to a regulatory authority such as the FDA. The data sets
and columns required for a regulatory application are not prescribed by the standard.
Instead, these requirements are based on the trial protocol and discussions with the
regulatory authority in charge of reviewing the submission. Therefore, any SAS Clinical
Standards Toolkit standard, including any CDISC SDTM standard, is only a
representative sample or template.
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Release Dates
CDISC SDTM 3.1.1

CDISC SDTM Model, Final Version 1.1, May 4, 2005

CDISC SDTM Implementation Guide, Final Version 3.1.1, September 8, 2005
CDISC SDTM 3.1.2

CDISC SDTM Model, Final Version 1.2, November 12, 2008

CDISC SDTM Implementation Guide, Final Version 3.1.2, November 12, 2008
CDISC SDTM 3.1.3

CDISC SDTM Model, Final Version 1.3, July 16, 2012

CDISC SDTM Implementation Guide, Final Version 3.1.3, July 16, 2012

Description

CDISC standards, including SDTM, allow for the inclusion and exclusion of some
columns. (For example, timing variables can be included or excluded.) In addition,
CDISC standards do not specify a length for most columns. Therefore, any
implementation of a CDISC standard requires interpretation of that standard, which
might lead to differences in the implementation of that standard. Reference standards
are derived based on internal conventions and experiences, and discussions with
regulatory authorities.

The domain and column metadata that constitute the SAS representation of each
CDISC SDTM standard are derived from the global standards library in these formats:

as empty data sets (using the utility macro cst_createTablesForDataStandard)
as table metadata (See Table 4.1 on page 64.)

as column metadata for each domain (See Table 4.2 on page 64.)
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Table 4.1 Sample reference_tables Record (CDISC SDTM 3.1.1)

Column Name Column Value

SASref REFMETA

Table AE

Label Adverse Events

Class Events

XmlPath .../transport/ae.xpt

XmiTitle Adverse Events SAS transport file
Structure One record per event per subject
Purpose Tabulation

Keys STUDYID USUBJID AETERM AESTDTC
State Final

Date 2005-08-26

Standard CDISC-SDTM

StandardVersion 3.1.1

Standardref SDTM2.2.4

Comment

Table 4.2 Sample reference_columns Record (CDISC SDTM 3.1.1)
Column Name Column Value
sasref REFMETA

table AE



Column Name
column

label

order

type

length
displayformat
xmldatatype
xmlcodelist
core

origin

role

term

algorithm
qualifiers
standard
standardversion
standardref

comment
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Column Value
AESEV
Severity/Intensity
16

C

20

text

Perm
CRF

RecordQualifier

*

UPPERCASE
CDISC-SDTM

3.1.1

The severity or intensity of the event.
Examples: MILD, MODERATE, SEVERE.

The SAS Clinical Standards Toolkit CDISC SDTM reference standard provides
metadata and code to validate the structure and content of the SDTM domains.
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To enable validation, supplemental files supporting SDTM validation processes include
these global standards library files:

The Validation Master data set in the validation/control folder contains the
superset of checks validating the domain structure and content for each specific
SDTM version.

The Messages data set in the messages folder provides error messaging for all
Validation Master checks.

SAS code in the macros folder provides code specific to SDTM that augments code
that is provided in the primary SAS Clinical Standards Toolkit autocall library
(!sasroot/cstframework/sasmacro).

It is this set of files, in whole or in part, that defines each of the CDISC SDTM reference
standards.

CDISC SDTM 3.1.1 Reference Standard

Overview of the CDISC SDTM 3.1.1 Domains

The SAS Clinical Standards Toolkit representation of the CDISC SDTM 3.1.1 standard
is comprised of 25 domains (in the reference_tables metadata data set) and 495
columns (in the reference_columns metadata data set).

The 25 supported domains are shown in this table.

Table 4.3 Supported Domains (CDISC SDTM 3.1.1)

Adverse Events - AE Relate Records - RELREC
Concomitant Medications - CM Subject Characteristics - SC
Comments - CO Subject Elements - SE
Demographics - DM Supplemental Qualifiers - SUPPAE
Disposition - DS Substance Use - SU

Protocol Deviations - DV Subject Visits - SV



ECG Tests - EG

Exposure - EX

Inclusion/Exclusion Exceptions - IE
Laboratory Tests - LB

Medical History - MH

Physical Examinations - PE

Questionnaires - QS
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Trial Arms - TA

Trial Elements - TE

Trial Inclusion/Exclusion Criteria - Tl
Trial Summary - TS

Trial Visits - TV

Vital Signs - VS

CDISC SDTM 3.1.2 Reference Standard

Overview of the CDISC SDTM 3.1.2 Domains

The SAS Clinical Standards Toolkit representation of the CDISC SDTM 3.1.2 standard
is comprised of 32 domains (in the reference_tables metadata data set) and 723

columns (in the reference_columns metadata data set).

The 32 supported domains are shown in this table.

Table 4.4 Supported Domains (CDISC SDTM 3.1.2)

Adverse Events - AE

Clinical Events - CE
Concomitant Medications - CM
Comments - CO

Drug Accountability - DA
Demographics - DM

Disposition - DS

PK Concentrations - PC
Physical Examination - PE
PK Parameters - PP
Questionnaires - QS
Related Records - RELREC
Subject Characteristics - SC

Subject Elements - SE
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Protocol Deviations - DV

ECG Test Results - EG

Exposure - EX

Findings About - FA

Inclusion/Exclusion Criterion Not Met - |IE
Laboratory Test Results - LB
Microbiology Specimen - MB

Medical History - MH

Microbiology Susceptibility Test - MS

Substance Use - SU

Supplemental Qualifiers - AE - SUPPAE
Subject Visits - SV

Trial Arms - TA

Trial Elements - TE

Trial Inclusion/Exclusion Criteria - Tl
Trial Summary - TS

Trial Visits - TV

Vital Signs - VS

CDISC SDTM 3.1.3 Reference Standard

Overview of the CDISC SDTM 3.1.3 Domains

The SAS Clinical Standards Toolkit representation of the CDISC SDTM 3.1.3 standard
is comprised of 36 domains (in the reference_tables metadata data set) and 821
columns (in the reference_columns metadata data set).

The 36 supported domains are shown in this table.

Table 4.5 Supported Domains (CDISC SDTM 3.1.3)

Adverse Events - AE
Concomitant Medications - CM
Drug Accountability - DA
Disposition - DS

ECG Test Results - EG

Clinical Events - CE
Comments - CO
Demographics - DM
Protocol Deviations - DV

Exposure - EX
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Findings About - FA Inclusion/Exclusion Criterion Not Met - |IE
Laboratory Test Results - LB Microbiology Specimen - MB
Medical History - MH Microbiology Susceptibility - MS
PK Concentrations - PC Physical Examination - PE

Pool Definition - POOLDEF PK Parameters - PP
Questionnaire - QS Related Records - RELREC
Disease Response - RS Subject Characteristics - SC
Subject Elements - SE Substance Use - SU
Supplemental Qualifiers - AE - SUPPAE Subject Visits - SV

Trial Arms - TA Trial Elements - TE

Trial Inclusion/Exclusion Criteria - Tl Tumor Results - TR

Trial Summary - TS Tumor Identification - TU

Trial Visits - TV Vital Signs - VS

CDISC ADaM 2.1

Purpose

The Analysis Data Model (ADaM) specifies the fundamental principles and standards to
follow when creating analysis data sets and associated metadata. ADam supports
efficient generation, replication, and review of analysis results. The design of analysis
data sets is generally driven by the scientific and medical objectives of the clinical trial.
A fundamental principle is that the structure and content of the analysis data sets must
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support clear, unambiguous communication of the scientific and statistical aspects of
the clinical trial.

The purpose of ADaM is to provide a framework that enables analysis of the data. At
the same time, ADaM enables reviewers and other recipients of the data to have a clear
understanding of the data’s lineage from collection to analysis to results. Whereas
ADaM is optimized to support data derivation and analysis, CDISC Study Data
Tabulation Model (SDTM) is optimized to support data tabulation.

Release Date
CDISC ADaM Analysis Data Model, Final Version 2.1, December 17, 2009
The ADaM Basic Data Structure for Time-to-Event Analyses, Version 1.0, May 8, 2012

Analysis Data Model (ADaM) Data Structure for Adverse Event Analysis, Version 1.0,
May 10, 2012

Regulatory Basis

(Source: Submission of Data in CDISC Format to CBER, nttp://www.£da.gov/
BiologicsBloodVaccines/DevelopmentApprovalProcess/ucm209137.htm, PAage updated:

January 6, 2011)

Effective December 15, 2010, SDTM and ADaM are being accepted for all BLA
submissions. (Source: Study Data Specifications, Version 1.5.1, January 4, 2010)

Before submission, sponsors should contact the appropriate center’s review division to
determine the division’s analysis data set needs. The CDISC ADaM standard for
analysis data sets (http://www.cdisc.org/adam) can be used if it is acceptable to the
review division.

(Source: CDER Common Data Standards Issues Document, VVersion 1.1/December
2011, nttp://www.£fda.gov/downloads/Drugs/DevelopmentApprovalProcess/

FormsSubmissionRequirements/ElectronicSubmissions/UCM254113. pdf)

To determine how to create ADaM analysis data sets for submission to CDER,
sponsors should refer to the following three documents:


http://www.fda.gov/BiologicsBloodVaccines/ DevelopmentApprovalProcess/ucm209137.htm
http://www.fda.gov/BiologicsBloodVaccines/ DevelopmentApprovalProcess/ucm209137.htm
http://www.cdisc.org/adam
http://www.fda.gov/downloads/ Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/ElectronicSubmissions/UCM254113.pdf
http://www.fda.gov/downloads/ Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/ElectronicSubmissions/UCM254113.pdf
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the Analysis Data Model (http://www.CDISC.org/adam)
the Analysis Data Model Implementation Guide (attp://www.CDISC.org/adam)

the FDA Study Data Specifications (attp://www.£da.gov/downloads/ForIndustry/
DataStandards/StudyDataStandards/UCM312964. pdf)

You should comply with the Analysis Data Model Implementation Guide. Any specific
questions about these documents should be discussed with the review division.

CDISC ADaM 2.1 Reference Standard

Section 2.1 of the Analysis Data Model Implementation Guide provides the fundamental
principles of the CDISC ADaM model.

Analysis data sets and associated metadata must clearly and unambiguously
communicate the content and source of the data sets supporting the statistical
analyses performed in a clinical study.

Analysis data sets and associated metadata must provide traceability to enable an
understanding of where an analysis value came from.

Analysis data sets must be readily usable with commonly available software tools.

Analysis data sets must be associated with metadata to facilitate clear and
unambiguous communication. Ideally, the metadata is machine-readable.

Analysis data sets should have a structure and content that enable statistical
analyses to be performed with minimal programming. Such data sets are described
as analysis-ready.

Implementation of the CDISC ADaM 2.1 reference standard in the SAS Clinical
Standards Toolkit supports each of these principles.

The number and structure of analysis data sets are highly dependent on the type of
study, the study objectives as defined in the statistical analysis plan, and discussions
with the reviewing authority. ADaM data sets incorporate derived and collected data that
permit analysis with little or no additional programming. Data can be from various SDTM
domains, other ADaM data sets, or any combination thereof.


http://www.CDISC.org/adam
http://www.CDISC.org/adam
http://www.fda.gov/downloads/ForIndustry/ DataStandards/StudyDataStandards/UCM199599.pdf
http://www.fda.gov/downloads/ForIndustry/ DataStandards/StudyDataStandards/UCM199599.pdf
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The CDISC ADaM 2.1 reference standard currently supports these analysis data set
structures:

The subject-level analysis data set (ADSL) provides descriptive information about
subjects, such as study disposition, demographic, and baseline characteristics. The
ADSL is the primary source for subject-level variables included in other analysis data
sets, such as population flags and treatment variables. There is only one ADSL per
study, and the ADSL and its related metadata are required in each CDISC-based
submission of data from a clinical trial, even if no other analysis data sets are
submitted.

The ADaM Basic Data Structure (BDS) is used for the majority of ADaM data sets,
regardless of the therapeutic area or type of analysis. Each BDS data set contains
one or more records per subject and analysis parameter. The structure of some BDS
data sets might include an analysis time point. A record in a BDS analysis data set
can represent an observed, derived, or imputed value required for analysis. Each
BDS data set contains a core set of variables that describe the analysis parameter
and the value being analyzed. A data value can be derived from any source file,
including any combination of SDTM and ADaM data sets. The Time-to-Event
analysis data set is an example implementation of the BDS structure.

The Adverse Event analysis data set (ADAE) structure is built on the nomenclature
of the CDISC SDTM Implementation Guides for collected data. The ADAE data set
adds attributes, variables, and data structures that are required for statistical
analyses. The primary SDTM source domain for the ADAE data set is AE, with the
corresponding SUPPAE. Additional variables can be added from the ADaM ADSL
data set. The ADAE data set is required when SDTM AE is not sufficient to support
all adverse event analyses. The ADAE structure for the standard adverse event
safety data set has at least one record per each AE recorded in the SDTM AE
domain.

Metadata for the ADSL, BDS, and ADAE data sets is defined in the SAS Clinical
Standards Toolkit reference_tables data set in the standard metadata folder.
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The Analysis Data Model identifies four types of metadata that are captured and
supported by the SAS Clinical Standards Toolkit.

Table 4.6 ADaM Metadata Types and SAS Clinical Standards Toolkit Locations

ADaM Metadata Type SAS Clinical Standards Toolkit Location
Analysis data set metadata global standards library reference_tables.sas7bdat
Analysis variable metadata global standards library reference_columns.sas7bdat
Analysis parameter-value-level global standards library valuemetadata.sas7bdat
metadata template
sample library metadata source_values.sas7bdat
example
Analysis results metadata global standards library analysis_results.sas7bdat
template
sample library metadata analysis_results.sas7bdat
example

Version 1.0 of the Analysis Data Model Implementation Guide (ADaMIG) defines a
common set of ADSL and BDS columns that can be used as templates for ADaM
analysis data sets. This set of ADSL and BDS columns has been supplemented with
Version 1.0 of the Analysis Data Model (ADaM) Data Structure for Adverse Event
Analysis. Metadata for the 290 columns in the SAS representation of ADSL, BDS, and
ADAE is defined in the SAS Clinical Standards Toolkit reference columns data set in
the standard metadata folder. Empty ADSL, BDS, and ADAE data sets containing these
columns can be derived from the SAS Clinical Standards Toolkit global standards library
using the utility macro cst_createTablesForDataStandard.

The SAS Clinical Standards Toolkit CDISC ADaM reference standard also provides

metadata and code to validate the structure and content of the ADaM analysis data
sets.
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To enable validation, supplemental files supporting ADaM validation processes include
these SAS Clinical Standards Toolkit global standards library files:

The Validation Master data set in the validation/control folder contains the
superset of checks validating the structure and content of each analysis data set.
These checks are based on versions 1.1 and 1.2 of the CDISC ADaM Validation
Checks as prepared by the CDISC ADaM team, as well as selected checks that are
unique to the SAS Clinical Standards Toolkit.

The Messages data set in the messages folder provides error messaging for all
Validation Master checks.

SAS code in the macros folder provides code that is specific to ADaM that
augments code that is provided in the primary SAS Clinical Standards Toolkit
autocall library (! sasroot/cstframework/sasmacro).

These supplemental files, in whole or in part, define the SAS Clinical Standards Toolkit
CDISC ADaM reference standard.

CDISC CRT-DDS 1.0

Purpose

The CDISC CRT-DDS standard defines the metadata structures in a machine-readable
XML format. These metadata structures are used to describe tabulation and analysis
data sets and variables for regulatory submissions. The XML schema that is used to
define the metadata structures in an XML format is based on an extension to the CDISC
Operational Data Model (ODM).

Release Date
CDISC CRT-DDS, Final Version 1.0, February 10, 2005

Regulatory Basis
(Source: CDISC Case Report Tabulation Data Definition Specification)
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In 1999, the FDA standardized the submission of clinical and non-clinical data and
metadata in a set of eSubmission guidelines to include metadata descriptions of the
data sets and columns within a Data Definition Document (define.pdf). In 2003, the FDA
published a set of guidance documents on receiving electronic product applications per
the International Conference on Harmonisation (ICH) electronic Common Technical
Document (eCTD) specifications. In these specifications, the FDA expanded the
acceptable file types to include the XML format.

CDISC CRT-DDS 1.0 Reference Standard

Overview

The domain and column metadata that constitute the SAS representation of CDISC
CRT-DDS 1.0 are derived from the global standards library in these formats:

as empty data sets (using the utility macro cst_createTablesForDataStandard)

as table metadata for 39 data sets (reference_tables in the standard metadata folder
[see the example in Table 4.7 on page 75])

as column metadata for 176 columns in the 39 data sets (reference_columns in the
standard metadata folder

Table 4.7 reference_tables (CDISC CRT-DDS 1.0)

AnnotatedCRFs ltemGroupAliases MDVLeafTitles
CLItemDecodeTranslatedText  ltemGroupDefltemRefs MUTranslatedText
CodelListLitems ItemGroupDefs MeasurementUnits
CodelLists ltemGrouplLeaf MetaDataVersion
ComputationMethods ItemGroupLeafTitles Presentation
DefineDocument ltemMURefs ProtocolEventRefs
ExternalCodelLists ItemQuestionExternal RCErrorTranslatedText

FormDefArchLayouts ItemQuestionTranslatedText Study
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FormDefltemGroupRefs ItemRangeCheckValues StudyEventDefs
FormDefs ltemRangeChecks StudyEventFormRefs
ImputationMethods ltemRole SupplementalDocs
ItemAliases ItemValueListRefs ValueListltemRefs
ItemDefs MDVLeaf ValueLists

As a general rule, the SAS representation of the CDISC CRT-DDS standard is
patterned to match the XML element (data set) and attribute (column) structure of
define.xml. For example, for CDISC SDTM, domain-level metadata is represented by a
define.xml ltemGroupDef element. This metadata is captured in the ItemGroupDefs
SAS data set. The TE domain metadata is shown in this code:

<ItemGroupDef OID="docroot.IG.TE"
Name="TE"
Repeating="No"
IsReferenceData="Yes"
Purpose="Tabulation"
def:Label="Trial Elements"
def:Structure="One record per planned element"
def :DomainKeys="STUDYID, ETCD"
def:Class="Trial Design"
def:ArchiveLocationID="ArchiveLocation.te">
1-- All ItemRefs would be listed here -->
<def:leaf ID="Archivelocation.te"
xlink:href="te.xpt"> <def:title>te.xpt</def:title>

</def:leaf>
</ItemGroupDef >

The TE domain metadata is shown in this table.
Table 4.8 Sample Data Set Representation: ltemGroupDefs.sas7bdat
Column Value

OID IG.TE

Name TE
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Column Value

Repeating No

IsReferenceData Yes

SASDatasetName TE

Domain TE

Origin

Role

Purpose Tabulation

Comment Elements are the building blocks of Arms.

Arms consisting of Elements are the paths
subjects will follow.

Label Trial Elements

Class Trial Design

Structure One record per planned element
DomainKeys STUDYID, ETCD
ArchiveLocationID Location.TE
FK_MetaDataVersion MDV.1

Note: Empty or null attributes are not typically included in the XML file.

The highly structured nature of CDISC CRT-DDS data requires that any mapping to a
relational format include a large number of data sets, with foreign key relationships to
help preserve the intended non-relational object structure. In the SAS Clinical Standards
Toolkit, foreign key relationships are enforced when validating the CDISC CRT-DDS
data sets.
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Field lengths in the CDISC CRT-DDS data sets are consistent by core data type.
CDISC has not specified any limit to the length of most character fields. Arbitrary
lengths have been chosen by data type. These lengths are listed in this table. In the
table, standard data types are distilled into core data types. To be safe, larger lengths
have been chosen to ensure that no data loss occurs in the SAS Clinical Standards
Toolkit pre-installed data sets. Production tables might be compressed using SAS
mechanisms to preserve disk space.

Table 4.9 CDISC CRT-DDS Default Lengths by Data Type

Type

Name Length Description

oid 128 A unique object identifier or a reference

text 2000 A character field that can accommodate a large number of characters
name 128 A descriptive identifier

value 512 An item of collected or reference data

path 512 An absolute or relative file system path or URL

Note: CRT-DDS and ODM use slightly different lengths.

CDISC CRT-DDS SAS Data Set Construction

The SAS Clinical Standards Toolkit CDISC CRT-DDS reference standard supports
reading and representing in SAS a define.xml file, building a define.xml file, and
validating the structure and content of the SAS representation of a define.xml file. In
addition, the structural integrity of the define.xml file is validated, and a define.pdf file

can be generated. To support this functionality, supplemental files include these global

standards library files:

A SAS format catalog (crtddsct.sas7bcat) in the formats folder provides valid
values for selected columns in the 39 data sets of the SAS representation.

The Validation Master data set in the validation/control folder contains the
superset of checks validating the structure and content of the 39 data sets.
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The Messages data set in the messages folder provides error messaging for all
Validation Master checks.

SAS code in the macros folder provides CDISC CRT-DDS-specific code that
augments code that is provided in the primary SAS Clinical Standards Toolkit
autocall library (! sasroot/cstframework/sasmacro).

The style sheet folder contains the define1-0-0.xsl and define-v1-updated-
html.xsl XSL style sheets.

The define1-0-0.xsl style sheet was the original style sheet published by CDISC in
2005. It can be found at http://www.cdisc.org/define-xml.

The define-v1-updated-html.xsl style sheet was used in the 2013 update to the first
CDISC SDTM/ADaM Pilot Project (http://www.cdisc.org/sdtm—adam—pilot—project).

A define.xml file can be rendered in a human-readable form if it contains an explicit
XML style sheet reference, such as a reference to the default style sheet.

CDISC ODM

Purpose
(Source: CDISC web site http://www.cdisc.org/odm)

The CDISC ODM standard facilitates the archival and interchange of the metadata and
data for clinical research. ODM is a vendor-neutral, platform-independent format for the
interchange and archival of clinical study data. ODM includes the clinical data and its
associated metadata, administrative data, reference data, and audit information. All of
the information that needs to be shared during setup, operation, analysis, and
submission, as well as for long-term retention as part of an archive, is included in ODM.

Release Dates
CDISC ODM, Version 1.3.0, December 15, 2006
CDISC ODM, Version 1.3.1, February 11, 2010


http://www.cdisc.org/define-xml
http://www.cdisc.org/sdtm-adam-pilot-project
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CDISC ODM 1.3.0 Reference Standard
The SAS Clinical Standards Toolkit 1.5 supports this CDISC ODM 1.3.0 functionality:

reading and representing in SAS a complete odm.xml file (specific limitations are
noted below)

building an odm.xml file from a SAS representation of the ODM standard
schema-level validating of an odm.xml file
validating the structure and content of the SAS representation of an odm.xml file

identifying unsupported (unrecognized) ODM elements and attributes by using a
sample tool

extracting one or more data sets from the ClinicalData or ReferenceData sections of

the ODM XML file

The SAS Clinical Standards Toolkit 1.5 does not support this CDISC ODM 1.3.0
functionality:

reading or writing the DigitalSignatures section of the ODM
vendor or customer extensions of the ODM

processing is limited to a single ODM file (for example, the use of PriorFileOID to
reference another file is ignored)

Full file metadata is expected in each file.

Effective support only for ODM FileType=Snapshot. The SAS Clinical Standards
Toolkit 1.5 makes no attempt to process multiple transactions per data point;
multiple transactions are saved in the SAS ODM representation for subsequent
processing

The domain and column metadata that constitute the SAS representation of CDISC
ODM 1.3.0 are derived from the global standards library in these formats:

as empty data sets (using the utility macro cst_createTablesForDataStandard)
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as table metadata for 66 data sets (reference_tables in the standard metadata folder
[see Table 4.11 on page 82])

as column metadata for 315 columns in the 66 data sets (reference_columns in the
standard metadata folder

As a general rule, the SAS representation of the CDISC ODM standard is patterned to
match the XML element (data set) and attribute (column) structure of odm.xml. For
example, consider this XML extract:

<ClinicalData StudyOID="P2006-101" MetadataVersionOID="101.01">
<SubjectData SubjectKey="1000" TransactionType="Insert"s>
<StudyEventData StudyEventOID="101.Screen">
<FormData FormOID="101.DEMOG">
<ItemGroupData ItemGroupOID="101.DM">
<ItemDataString ItemOID="101.USUBJID">101-01-01</ItemDataString>
<ItemDataString ItemOID="101.SEX">F</ItemDataString>
</ItemGroupData>
</FormData>
</StudyEventData>
</SubjectData>
</ClinicalData>

This table describes how the XML element and attribute information maps to the SAS
representation.

Table 4.10 Sample Mapping of odm.xml File to SAS Representation

SAS Column
XML Element or Attribute SAS Data Set SAS Column Value
<CIinicaIDa':ta ) ClinicalData StudyOID "P2006-101"
S e o 01.01" MetaDataVersionOl  "101.01"
>
<SupjectDat% ) SubjectData SubjectKey "1000"
'Srfabriigt:fi?r,;’;ggg'lnse s TransactionType "Insert"
<StudyEventData StudyEventData StudyEventOID "101.Screen"

StudyEventOID="101.Screen"
>
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XML Element or Attribute

<FormData

FormOID="101.DEMOG">

<ltemGroupData
ItemGroupOID="101.DM">

<ltemDataString

ltemOID="101.USUBJID">101
-01-01</ltemDataString>

<ltemDataString

ltemOID="101.SEX">F</

ltemDataString>

SAS Data Set

FormData

ltemGroupData

ItemData

ItemData

SAS Column

FormOID

IltemGroupOID

ltemOID
ltemDataType
Value

IltemOID
ltemDataType
Value

SAS Column
Value

"101.DEMOG"

"101.DM"

"101.USUBJID"
"ltemDataString"
"101-01-01"

"101.SEX"
"ltemDataString"
IIFII

This table lists the complete set of 66 tables that form the SAS Clinical Standards

Toolkit 1.5 SAS representation of the CDISC ODM 1.3.0 standard.

Table 4.11 reference_tables (CDISC ODM 1.3.0)

admindata
annotation
annotationflag
association
auditrecord

clinicaldata

clitemdecodetranslatedtext

codelistitems

codelists

itemrangecheckvalues

itemrcformalexpression

itemrole
keyset

location

locationversion

measurementunits

metadataversion

methoddefformalexpression



conditiondefformalexpression
conditiondefs
conditiondeftranslatedtext
enumerateditems
externalcodelists

formdata
formdefarchlayouts
formdefitemgrouprefs
formdefs
formdeftranslatedtext
imputationmethods
itemaliases

itemdata

itemdefs
itemdeftranslatedtext
itemgroupaliases
itemgroupdata
itemgroupdefitemrefs
itemgroupdefs
itemgroupdeftranslatedtext

itemmurefs

methoddefs
methoddeftranslatedtext
mutranslatedtext

odm

presentation
protocoleventrefs
protocoltranslatedtext
rcerrortranslatedtext
referencedata

signature

signaturedef

study

studyeventdata
studyeventdefs
studyeventdeftranslatedtext
studyeventformrefs
subjectdata

user

useraddress
useraddressstreetname

useremail

CDISC ODM 83
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itemquestionexternal userfax
itemquestiontranslatedtext userlocationref
itemrangechecks userphone

The highly structured nature of CDISC ODM data requires that any mapping to a
relational format include a large number of data sets, with foreign key relationships to
help preserve the intended non-relational object structure. In the SAS Clinical Standards
Toolkit, foreign key relationships are enforced when validating the CDISC ODM data
sets.

Field lengths in the CDISC ODM data sets are consistent by core data type. CDISC has
not specified any limit to the length of most character fields. Arbitrary lengths have been
chosen by data type. These lengths are listed in this table. In the table, standard data
types are distilled into core data types. To be safe, larger lengths have been chosen to
ensure that no data loss occurs in the SAS Clinical Standards Toolkit pre-installed data
sets. Production tables might be compressed using SAS mechanisms to preserve disk
space.

Table 4.12 CDISC ODM Default Lengths by Data Type

Type

Name Length Description

oid 64 A unique object identifier or a reference

text 2000 A character field that can accommodate a large number of characters
name 128 A descriptive identifier

value 512 An item of collected or reference data

path 512 An absolute or relative file system path or URL

The table metadata for the 66 data sets and the column metadata for the 315 columns
in those data sets that comprise the SAS representation of the CDISC ODM 1.3.0
standard are in this folder:
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global standards library directory/standards/
cdisc-odm-1.3.0-1.5/metadata

Table metadata is in reference_tables.sas7bdat, and column metadata is in
reference_columns.sas7bdat.

Only the ODM data set, which contains valid values for the FileOID, CreationDateTime,
and FileType variables, is needed to create a minimal, but valid, CDISC ODM-compliant
XML document. This is based on the CDISC ODM standard, which is flexible. All table
and column names are case sensitive. They must be specified exactly as shown.

In the SAS implementation of the relational data model, the keys are extended to define
a unique record in every SAS data set. For example, a unique record in the
Enumeratedltems data set is defined by the variables FK_CODELISTS and
CODEDVALUE. These SAS data set keys are in the table metadata in the SAS
reference_tables data set.

Starting in ODM 1.3.0, there are two forms of the ItemData element, which is the
element used by ODM for transmitting clinical data item values. These two forms are
untyped and typed. Here is an example of a typed ItemData element:

<ltemDataFloat ItemOID="ltemDef.OID.VS.VSSTRESN"
TransactionType="Insert">76</ltemDataFloat>

Here is an example of an untyped ltemData element:
<ltemData ItemOID="ID.AETERM" Value="HEADACHE" />

Both of these data values are stored in the Value variable in the ItemData SAS data set.
In the case of typed data, the ItemDataType variable in the ltemData SAS data set has
the data type (for example, Float). In the case of untyped data, the ItemDataType
variable in the ItemData SAS data set is null.

Typed and untyped data transmission should not be mixed within a single ODM file.
However, in the example provided by the SAS Clinical Standards Toolkit, both types are
part of the same example for demonstration purposes.

In the SAS Clinical Standards Toolkit 1.5, the CDISC ODM standard supports reading
and representing in SAS a complete odm.xml file, and building an odm.xml file. The
SAS Clinical Standards Toolkit validates both the structure and content of the SAS
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representation of each odm.xml file and the structural integrity of that file. The SAS
Clinical Standards Toolkit also supports the extraction of subject or reference data for a
data set (such as an SDTM AE domain) from the odm.xml file.

To support all of this functionality, supplemental files include the following global
standards library files:

A SAS format catalog (odmct.sas7bcat) in the formats folder provides valid values
for selected columns in the 66 tables of the SAS representation.

The Messages data set in the messages folder provides error messaging for all
Validation Master checks.

The Validation Master data set in the validation/control folder contains the
superset of checks validating the structure and content of the 66 tables.

SAS code in the macros folder provides CDISC ODM-specific code that augments
the code provided in the primary SAS Clinical Standards Toolkit autocall library
('sasroot/cstframework/sasmacro).

It is this set of files, in whole or in part, that defines the CDISC ODM 1.3.0 reference
standard.

CDISC ODM 1.3.1 Reference Standard

The CDISC ODM 1.3.1 reference standard has the same functionality as CDISC ODM
1.3.0, with the following differences:

The SAS representation of CDISC ODM 1.3.1 includes 10 data sets in addition to
those shown in Table 4.11 on page 82. The 10 additional data sets are listed in this
table:

Table 4.13 Additional CDISC ODM 1.3.1 Tables Not Included with CDISC ODM 1.3.0

codelistaliases formaliases
codelistitemaliases methodaliases
codelisttranslatedtext mualiases

conditionaliases protocolaliases
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enumerateditemaliases studyeventaliases

The table metadata for these 76 data sets can be found in the reference_tables data
set in the standard metadata folder. Column metadata for the 352 columns in these
76 data sets can be found in the reference_columns data set in the standard
metadata folder.

This set of files, in whole or in part, defines the CDISC ODM 1.3.1 reference standard.

CDISC SEND 3.0

Purpose

The CDISC SEND standard defines a standard structure for data tabulations that are
designed to support single-dose general toxicology studies, repeat-dose general
toxicology studies, and carcinogenicity non-clinical studies. CDISC SEND is based on
CDISC SDTM. These data tabulations are submitted as part of a product application to
a regulatory authority such as the FDA.

The data sets and columns required for a product application are not prescribed by the
standard. Instead, requirements are based on the trial protocol and discussions with the
regulatory authority in charge of reviewing the application. Therefore, any SAS Clinical
Standards Toolkit standard, including the CDISC SEND standard, is only a
representative sample or template.

Release Date

CDISC Standard for Exchange of Nonclinical Data (SEND), Final Version 3.0, May 19,
2011
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Overview of the CDISC SEND 3.0 Domains

The SAS Clinical Standards Toolkit representation of the CDISC SEND 3.0 standard is
comprised of 28 domains (in the reference_tables metadata data set) and 563 columns
(in the reference_columns metadata data set).

The 28 domains are shown in this table:

Table 4.14 Supported Domains (CDISC SEND 3.0)

Body Weight Gains - BG
Body Weights - BW

Clinical Observations - CL
Comments - CO

Death Diagnosis - DD
Demographics - DM
Disposition - DS

ECG Test Results - EG
Exposure - EX

Food and Water Consumption - FW
Laboratory Test Results - LB
Macroscopic Findings - MA
Microscopic Findings - Ml

Organ Measurements - OM

Pharmacokinetics Concentrations - PC
Palpable Masses - PM

Pool Definition - POOLDEF
Pharmacokinetics Parameters - PP
Related Records - RELREC

Subject Characteristics - SC

Subject Elements - SE

Supplemental Qualifiers - SUPPQUAL
Trial Arms - TA

Trial Elements - TE

Tumor Findings - TF

Trial Summary - TS

Trial Sets - TX

Vital Signs - VS
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CDISC Terminology

Purpose

The CDISC Terminology standard supports standardizing values for columns in data
submitted to the regulatory authorities. Standardization facilitates loads into regulatory
databases, data review, and analysis. The initial standardization of values has primarily
been in support of SDTM submission data and the CDISC CDASH (Clinical Data
Acquisition Standards Harmonization) development of standardized data collection
instruments.

CDISC Terminology Reference Standard

CDISC Terminology is maintained by and distributed as part of the National Cancer
Institute (NCI) Enterprise Vocabulary Services (EVS) Thesaurus. For more information,
see “References” on page 2. Periodically, CDISC Terminology is updated to include the
work of numerous terminology project teams. Updates are in the form of new packages
or sets of terminology.

The SAS Clinical Standards Toolkit offers snapshots of the NCI EVS Thesaurus. These
snapshots are typically coordinated with the release of other CDISC standards that use
the thesaurus. Several snapshots are currently supported across several standards.

The SAS Clinical Standards Toolkit offers a tool to import controlled terminology from
the ODM XML files that can be downloaded from the NCI CDISC Controlled

Terminology FTP site (http://evs.nci.nih.gov/£tpl/CDISC/SDTM/).
For SDTM, these snapshots are supplied:

The 201104 snapshot was taken from NCI EVS Controlled Terminology for SDTM,
released April 2011, in support of the SAS Clinical Standards Toolkit 1.5. This
snapshot supports the Study Data Tabulation Model Implementation Guide.


http://evs.nci.nih.gov/ftp1/CDISC/SDTM/
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The 201212 snapshot was taken from NCI EVS Controlled Terminology for SDTM,
released December 2012, in support of the SAS Clinical Standards Toolkit 1.5. This
snapshot supports the Study Data Tabulation Model Implementation Guide.

For SEND, these snapshots are supplied:

The 201201 snapshot was taken from NCI EVS Controlled Terminology for SEND,
released January 2012, in support of the SAS Clinical Standards Toolkit 1.5. This

snapshot supports the Standard for Exchange of Nonclinical Data Implementation
Guide: Nonclinical Studies Version 3.0 (SENDIG V3.0).

The 201212 snapshot was taken from NCI EVS Controlled Terminology for SEND,
released December 2012, in support of the SAS Clinical Standards Toolkit 1.5. This
snapshot supports the Standard for Exchange of Nonclinical Data Implementation
Guide: Nonclinical Studies Version 3.0 (SENDIG V3.0).

For ADaM, these snapshots are supplied:

The 201101 snapshot was taken from NCI EVS Controlled Terminology for ADaM,
released January 2011, in support of the SAS Clinical Standards Toolkit 1.5. This
snapshot supports the Analysis Data Model (ADaM) Implementation Guide Version
1.0 (ADaMIG v1.0).

The 201107 snapshot was taken from NCI EVS Controlled Terminology for ADaM,
released July 2011, in support of the SAS Clinical Standards Toolkit 1.5. This
snapshot supports the Analysis Data Model (ADaM) Implementation Guide Version
1.0 (ADaMIG v1.0).

For CDASH, these snapshots are supplied:

The 201104 snapshot was taken from NCI EVS Controlled Terminology for CDASH,
released April 2011, in support of the SAS Clinical Standards Toolkit 1.5. This
snhapshot supports CDISC CDASH.

The 201212 snapshot was taken from NCI EVS Controlled Terminology for CDASH,
released December 2012, in support of the SAS Clinical Standards Toolkit 1.5. This
snapshot supports CDISC CDASH.
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Note: Although SAS does not provide the SAS Clinical Standards Toolkit with the
CDASH standard, the terminology is provided as a convenience. The terminology
snapshots from 2011 were also available in the SAS Clinical Standards Toolkit 1.4.

Each CDISC Terminology standard includes a SAS format catalog (cterms.sas7bcat)
and a SAS data set (cterms.sas7bdat). The catalog and data set are found in this global
standards library folder (where xxxx is the specific standard (adam, cdash, or sdtm)
and YYYYMM is the specific snapshot (201104, 201212, and so on):

global standards library directory/standards/
cdisc-terminologyl.5/cdisc-xxxx/<current OR YYYYMM>/formats
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Overview

The SAS Clinical Standards Toolkit supports the submission of SAS processes using
predefined metadata files. These files are introduced and described in Chapter 3,
“‘Metadata File Descriptions,” on page 33. The key metadata file that supports this
functionality is the SASReferences file. This SAS data set essentially identifies all of the
key inputs and outputs for any SAS Clinical Standards Toolkit process. Each unique
process can have an associated, unique SASReferences file. However, the SAS
Clinical Standards Toolkit offers many standardization aids, so more generic
SASReferences files are preferable.

The required SASReferences file structure is provided in Table 3.3 on page 42 and
example content is provided in Display 3.5 on page 45.
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Building a SASReferences File

Each SASReferences file requires content that is specific to its planned use. For
example, a SAS Clinical Standards Toolkit process that creates a define.xml file
requires the specification of XML and recommends the specification of style sheet
information. A SAS Clinical Standards Toolkit process that validates data against a
standard requires the specification of the validation checks to be run.

The SAS Clinical Standards Toolkit offers several ways to create a SASReferences file
for use in subsequent processes.

1 Use sample SASReferences files that are provided with the SAS Clinical Standards
Toolkit. These sample SASReferences files contain the required and optional
contents for specific tasks. For example, the task of validating the functionality of
CDISC SDTM 3.1.2 uses the SASReferences file found in this location in SAS 9.3:

sample study library directory\cdisc-sdtm-3.1.2-1.5\
sascstdemodata\control

An excerpt of this sample SASReferences file is provided in Display 3.5 on page 45.

2 The SAS Clinical Standards Toolkit provides SASReferences templates for use.
These templates are either zero-observation data sets or data sets containing
records that must be modified. A SASReferences data set template is here:

global standards library directory/standards/
cst-framework-1.5/templates

The SAS Clinical Standards Toolkit provides default SASReferences data sets for
each supported standard. These default SASReferences data sets contain records
that are commonly required for certain SAS Clinical Standards Toolkit tasks (such as
validation). However, all records that are required might not be included. Or, all
records that are included might not be required for certain tasks. And, SAS librefs,
filerefs, paths, and memname values might require modification. For example, see
the StandardSASReferences data set found in:
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global standards library directory/standards/
cdisc-sdtm-3.1.2-1.5/control

3 The SAS Clinical Standards Toolkit provides the utility macros to build and return
many SAS Clinical Standards Toolkit metadata data sets.

The %cst_getstandardsasreferences macro returns the StandardSASReferences
data set. (See the file description in Chapter 3, “Metadata File Descriptions,” on
page 33 for the specified standard.)

The %cst_createds macro can be used to return an empty SASReferences data
set.

Use of these utility macros is illustrated later in this chapter.

The primary function of the SASReferences file is to define the SAS Clinical Standards
Toolkit process inputs and outputs. What information does the process need to
reference? What does the process produce? Where does the information come from
and go? The “what” information is determined by the use of two SASReferences fields:
type and subtype. The “where” information is determined by path and memname. The
values for all of these fields are restricted for the SAS Clinical Standards Toolkit to
values itemized in the framework Standardlookup data set found in:

global standards library directory/standards/cst-framework-1.5/
control/standardlookup.sas7bdat

Customizing the type and subtype values in the Standardlookup data set is allowed.
Customization is a prerequisite if you want to use the field values in any
SASReferences data set that is used by the SAS Clinical Standards Toolkit.
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This table lists and describes the acceptable type and subtype values in the framework
Standardlookup data set.

Table 5.1 SAS Clinical Standards Toolkit SASReferences Type and Subtype Values

Type

autocall

classmetadata

cstmetadata

control

Subtype

column or table

lookup,
macrovariabledetails,
macrovariables,
sasreferences,
standard, or
standardsubtypes

validation or reference

Comments

One record for each library that contains
macros to be included in the SAS autocall
path. Typically, this includes one record for
each standard that is referenced in the
SASReferences file, excluding the SAS
Clinical Standards Toolkit framework. The
framework and cross-standard macros are
already included in the autocall path at
product deployment. User-written macros,
as referenced in one or more additional
code libraries, require an autocall record for
each library.

Identifies the SAS data sets
(sasref.memname) that contain the column
and table metadata for specific CDISC
SDTM template data sets that are used to
build standard SDTM-compliant data sets.
This type is provided by default in
StandardSASReferences and is optional.

Identifies the SAS data set templates that
are used for Clinical Standards Toolkit
Standards Library internal validation

Identifies any run-time process control file,
including the SASReferences data set
itself. (In other words, it is a self-
documentation record). For the SAS
Clinical Standards Toolkit validation
processes, the Validation Control data set
that specifies the validation checks to be
run is identified with subtype=validation.
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Type Subtype Comments

externalxml xml or tifxml Identifies an external XML file. Depending
on the standard version and the
subsequent macro that is called, this file
can be read or written. Using CDISC CRT-
DDS as an example, this type specifies the
define.xml file that is created when the
%crtdds_write() macro is called. When the
%crtdds_read() macro is supported, this
type identifies the XML file to be read.
TLFXML refers to the tables, listings, and
figures XML file that is used in ADaM 2.1.

fmtsearch Provides a way to build the format search
path for a validation process. The SAS
Clinical Standards Toolkit sets the SAS
fmtsearch type based on each record,
specifying a SAS catalog that uses the
order=n sequence. This type is not
provided by default in
StandardSASReferences, so you must
specify a value. The type=fmtsearch value
is optional unless one or more checks are
to be run that assess value compliance
against a SAS format.

globalmetadata sasreferences or Identifies the SAS data set templates that
standard are used for the internal validation of the
SAS Clinical Standards Toolkit global
standards library.

lookup lookup Identifies a data set (Standardlookup) that
is associated with each The SAS Clinical
Standards Toolkit standard that contains
valid values for discrete metadata fields.
This type is provided by default in
StandardSASReferences and is required
for each standard. For example, the valid
values for type and subtype that are
documented in this table have been defined
in one or more SAS Clinical Standards
Toolkit Standardlookup data sets.
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Type Subtype

messages

properties initialize, validation, or
report

referencecontrol validation or standardref

Comments

Identifies one or more Messages data sets
that are associated with each SAS Clinical
Standards Toolkit standard. This type is
provided by default in
StandardSASReferences. You must specify
value only with user customizations that
require new or modified messages. The
SAS Clinical Standards Toolkit populates
the data set that is referenced by the global
macro variable &_cstMessages with all
Messages data sets that are included in
SASReferences. This type is required for
each standard.

Initializes a standard version's required
macro variables. Specification in
SASReferences is optional. (These macro
variables can be defined with calls to
%cst_setstandardproperties or
%cst_setproperties instead.) Each standard
should have at least one properties
(initialize) file. Each standard can have any
additional files that are needed. A
subtype=validation value is specific to SAS
Clinical Standards Toolkit validation
processes.

If subtype=validation, then the value
identifies the standard-supplied master
superset of supported validation checks.
Although this is key metadata, it is not
typically referenced at run time and does
not need to be included. It is the Validation
Control file that is identified with
type=control and subtype=validation that
must be included.

If subtype=standardref, then the value
identifies an optional data set that contains
a list of references that provide the basis
for each validation check that is included in
the subtype=validation data set.



Type Subtype
referencecterm
referencemetadata column or table

referencexml stylesheet, map, or

tifxml
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Comments

Identifies a SAS data set
(sasref.memname) that most often contains
controlled terminology, as opposed to a
SAS format containing controlled
terminology (for example, medDRA). The
type=referencecterm value is optional
unless one or more checks are to be run
that assess value compliance against a
SAS data set.

Identifies the SAS data sets
(sasref.memname) that contain the column
and table metadata for a standard version.
This type is provided by default in
StandardSASReferences, so you must
specify a value only to override the default
for the standard. Records for both subtypes
are required.

If subtype=stylesheet, then this value
identifies the directory and filename of an
XML style sheet. In the production of
CDISC CRT-DDS XML files, this value
should point to the style sheet to be copied
into the directory with the XML file.

If subtype=map, then this value identifies
the persisted location of a SAS XML map
file. The SAS XML map file reads the Work
cube.xml file generated by the SAS Clinical
Standards Toolkit that translates an XML
file into the SAS representation of the XML-
based standard (such as CDISC CRT-DDS
and CDISC ODM).
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Type Subtype
report library or outputfile
results analysis or results or

validationresults,
metrics or
validationmetrics

resultspackage xml or log

sourcedata

Comments

Specifies the storage location of the SAS
Clinical Standards Toolkit process reports.
If a single, specific report is referenced,
then it can be specified with a subtype of
outputfile, a valid path, and valid memname
values. If the process produces multiple
reports, then a subtype of library is used
with a valid path to the directory or folder.
In the latter case, default report names as
defined in the code are used.

Specifies the storage location of the
Results and Metrics data sets that are
generated by the SAS Clinical Standards
Toolkit process. The Metrics data set is
specific to the SAS Clinical Standards
Toolkit validation processes and is optional
depending on property settings. A
results/validationresults
record is required.

Note: Analysis has been added for the
SAS Clinical Standards Toolkit 1.5, but it is
not used.

This type is not used in the SAS Clinical
Standards Toolkit 1.5. This type bundles a
set of process inputs and outputs together
for later access.

Defines the folder location of the data for a
specific study. This type is required for
validation processes if one or more checks
are to be run that access a specific source
data domain.



Type

sourcemetadata

standardmetadata

standards

targetdata

targetmetadata

Subtype

analyses, column,
document, value, table,
or study

attribute or element

registeredstandards or
registeredsasreferences

analyses, document,
value, column, table, or
study
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Comments

Identifies the SAS data sets
(sasref.memname) that contain the column,
document, analyses, value (for value level
metadata), and table metadata for a study
or set of source data. This type is not
provided by default in
StandardSASReferences, so you must
specify a value. Records for both subtypes
are required.

Identifies the SAS data set templates for
valid_attributes and valid_elements when
validating ODM files.

Identifies the template for the registered
Standards and SASReferences data sets,
respectively. This value is used by the
framework when the global metadata
library is created. This type is not used in
post-deployment processes.

Defines the location of the data to be
derived for a specific standard. For
example, for CDISC CTR-DDS, the
crtdds_read macro derives a set of CRT-
DDS data sets from the referenced
define.xml file. This type is optional.

Identifies the SAS data sets
(sasref.memname) that contain the
analyses, document, value (for value level
metadata), column, table, and study
metadata to be derived for a specific
standard. For example, for CDISC CRT-
DDS, the crtdds_read macro derives files
that describe metadata about the
targetdata data sets that are derived from
the referenced define.xml file. If this type is
used, then a record for each subtype is
required.
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Type Subtype Comments

transport This type is not used in the SAS Clinical
Standards Toolkit 1.5. This type identifies a
library of SAS transport files that are
optionally referenced by a define.xml file.

Every instance of the SASReferences file does not require a specific path and filename.
At the beginning of this section, a call to this macro was described:

%cst_getstandardsasreferences( cstStandard=CST-FRAMEWORK,
_cstStandardVersion=1.2, cstOutputDS=sasreferences) ;

This macro call produces this SASReferences file:

Display 5.1 Standard SASReferences File for CST-FRAMEWORK

standard | standardversion | tupe | subtype | SASref | 1eflype | path | memnane
CST-FRAMEWORK 1.2 contral reference cattmp libref #_cstGRoot./standards/cst-framework-1.5/templates sazieferences. sas7bdat
CST-FRAMEWORE 1.2 catmetadata lookup contral libref _catGRoot. /standards/cstframework-1.5/control standardiookup. sas7hdat
CST-FRAMEWORK 1.2 catmetadata laokup catmeta libref & _catGRoot./standards/cstframework-1.5/contral standardiookup. sas7hdat
CST-FRAMEWORE 1.2 catmetadata maciovanabledetails  control libref %_catGHRoot./standards/cst-framework-1.5/control standardmacrovariabledetails. sasbdat
CST-FRAMEWORK 1.2 cetmetadata macrovariabledetals  cetmeta libref &_cetGRoot./standards/cstframework-1.5/contral standardmacrovariabledetails. zas7hdat
CST-FRAMEWORK 1.2 catmetadata maciovaniables contral libref #_cetGRoot./standards/cst-framework-1.5/control standardmacrovariables. sas7hdat
CST-FRAMEWORE 1.2 catmetadata maciovariables catmeta libref _cstGRoot./standards/cstframework-1.5/control standardmacrovariables. zas7hdat
CST-FRAMEWORK 1.2 catmetadata sasreferences contral libref & _catGRoot./standards/cstframework-1.5/contral standardsasreferences. sas7hdat
CST-FRAMEWORE 1.2 catmetadata sazreferences catmeta libref %_catGHRoot./standards/cst-framework-1.5/control standardsasreferences. sasfhdat
CST-FRAMEWORK 12 catrmetadata standard contral libref t_catGRoot fstandards/cstframewark-1 5/contral standards zaz7hdat
CST-FRAMEWORK 1.2 cstmetadata standard cztmeta libref & _cstGAoot./standards/cst-framework-1.5/control standards. sas7bdat
CST-FRAMEWORE 1.2 lookup lnokup libref & cstGRoot /metadata standardiookup. sas7hdat
CST-FRAMEWORK 1.2 messages catmag libref &_catGRoot./standards/cstframework-1.5/messages messages. sas7bdat
CST-FRAMEWORE 1.2 properties initialize: cztprop fileref #_cstGRoot./standards/cst-framework-1.5/programs initialize. properties
CST-FRAMEWORK 12 properties walidation walprop fileref _catGRoaot fstandards/cstframewark-1 5/programs walidation properties
CST-FRAMEWORK 1.2 referencecontial | validation catrontl libref & _cstGRoot./standards/cst-framework-1.5/validation/control | validation_master. sasFhdat
CST-FRAMEWOREK. 1.2 template cattmplt libref _catGRoot./standards/cat-framewaork-1.54emplates

The standard SASReferences data set has been expanded in the SAS Clinical
Standards Toolkit 1.5. The SASref field, with values of cstmeta and control, points to
the same path field value. The SAS Clinical Standards Toolkit 1.5 was enhanced with
new features, and the control SASref was retained to ensure backward compatibility
with past releases.

In addition, there are new memnames, such as
standardmacrovariabledetails.sas7bdat and standardmacrovariables.sas7bdat.
These are new data sets that contain metadata about the SAS Clinical Standards
Toolkit 1.5 global macro variables. They are used for internal validation.
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Display 5.2 on page 103 shows the information returned by this call to
%cst_getstandardsasreferences for the CDISC SDTM standard:

%cst_getstandardsasreferences( cstStandard=CDISC-SDTM,
_cstOutputDS:sasreferences);

Display 5.2 Standard SASReferences for CDISC SDTM

faed | standardversion | type I sublype [ sasiet | refype | path [ order |
1 CDISCSDTM  31.3 autocal autocall fleref & _catGRoot /standards/cdisc-adim-3.1.3 1
2 CDISC-SDTM  31.3 clazsmetadata  column refmeta Bbaef &_cstGRoot. /standards/cdisc-edim-3.1.3 . clasz_columns. sasTbdat
3 COISC-SDTM 31.3 clagsmetadata  table refmeta libref &_catGRoot /standards/cdisc-edim-31.3 . class_tables sas7bdat
4 COISCSDTM 313 cstmetadata loakup stdmeta lbref &_cstGRoot. Astandards/cdisc-sdim3.1.3 . standardiookup. sasfbdat
5 CDISC-SDTM  31.3 cstmetadata maciovanabledstails stdmeta lbref &_cstGRoot. /standards/edisc-sdim-3.1.3 . standardmacrovanabledetails. sas7hdat
B CDISCSDTM 313 catmetadata mactovarables stdmeta libred &_cstGRoot. /standards/cdisc-sdim31.3 . standardmaciovaniables sas7bdat
7 CDISC-SDTM 313 cetmetadata saselerences stdmeta ftwef &_catGRoot. /standards/cdisc-sdin-3.1.3 . standardsasieferences sasThdat
a8 COISCSDTM  31.3 cetmetadata standard stdmeta el &_catGRoot. /standards/cdisc-edim-3.1.3 . standards sasThdal
g CDISCSDTM  3.1.3 lookup lnokup fibwef &_catGRoot. /standards/cdizc-edtim-3.1.3 . standardiockup. sasThdat
10 CDISCSDTM  31.3 messages meszages  bboef &_cstGRoot. /standards/cdizc-sdim-3.1.3 1 messzages sasTbdat
=5 | CDISCSDTM 31.3 properties iniliglize initprop [deref &_cstGRoot. Astandards/edisc-edim 31,3 1 initiahze properties
12 |CDISC-SDTM 31.3 properties validation valprop fletef 4_catGRoat /standards/cdise-sdim-3.1.3 2 validation propertes
13 |CDISC-SDTM 3.3 referencecontrol  checklable refent] libref &_cstGRoot. /standards/cdisc-sdim-3.1.3 . validation_domainsbycheck. zaz7bdat
14 |CDISCSDTM 313 referencecontiol  standardref refent] libref &_catGRoot /standards/cdisc-sdim3.1.3 . validation_stdref sasTbdat
15 |CDISC-SDTM 31.3 referencecontrol  validation refentl lbref &_estGRoot Astandards/edisc-sdim-3.1.3 . validation_master sasThdat
16 CDISCSDTM  31.3 referencemetada column refmeta libwef % _catGRoot. /standards/cdisc-sdim-3.1.3 . reference_columns sas7bdat
17 CDISCSDTM  31.3 referencemetada table refmeta libeet &_cstGRoot./standards/cdizc-sdim-3.1.3 . reference_tables sasThdat
18 CDISC-SDTM  31.3 template trplt fibwef &_catGRoot /standards/odisc-edim-3.1.3

A comparison of Display 5.1 on page 102 and Display 5.2 on page 103 shows little
similarity in the record types and no overlap in references to specific files. The target
inputs and outputs for CDISC SDTM are more focused on the task (for example,
validating SDTM domains). The SAS Clinical Standards Toolkit validation processes
require specification of a comparative reference standard. Here, there are references to
a standard-specific macro library (autocall), Messages data set, and properties files.
Unique SASref values by type are provided, pointing to distinct files and folders in the
global standards library.

Consider an actual SASReferences file built to support CDISC SDTM 3.1.2 validation.
The task of validating the functionality of CDISC SDTM 3.1.2 uses the SASReferences
file in this location in SAS 9.3:

sample study library directory\cdisc-sdtm-3.1.2-1.5\
sascstdemodata\control
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This display shows the complete contents of the SASReferences file.

Display 5.3 Sample SASReferences File for CDISC SDTM Validation

standard | | type | sublype I SASef | ieftype i path memname

1 COISCEDTM 312 autocal autocal fletef

2 COISC-S5DTM 312 control reference sicend fbref LetudpRootPath/control sasreferences. zasThdat

2 COISC-SDTH 312 contral walidation sicend Bbref &studyRootP ath/control validation_control sas7bdat
4 COISC-5DTHM 312 fmtzearch fmts fbref LetudyR ootP ath/terminology/formats farmats sas7bcat

5 COISCSDTM 312 lookup lookup Bbeef

B CDISC-SDTM 312 messages messages  Bheef &_cstGRoot/slandards/cdisc-adim-3.1.2-1 5/messages messages. sasfbdat

7 COISC-SDTHM 312 properties nitialize milprop fleref &_cstGRoot/standards/cdisc-sdim-3.1.2-1 5/programs mitialize. properties

8 CDISCSDTM 3.1.2 operties wahdation valpiop fleref EstudyR ootPath/programs wvaldation. properties

9 COISC-SDTM 312 teferencecontiol  checkiable refonitl Bbref

10 |CDISCSDTM 112 ielerencecontiol  standardred refenitl Bbref

1 CDISC-5DTM 31z ieferencecontiol  validation referal Bbref

12 |CDISCSDTM 312 ieferencectem clief Bbref LstudyRootPath/tesminolagy/coding-dictionaries meddra sas?hdat

13 COISC-SDTM 31z ieferencemetadata | column refmeta Bbref

14 COISC-SDTH 312 ieferencemetadata  fable refmeta Bwef

15 CDISC-SDTM 312 1esults wvahdatonmetncs  results Boref EstudpOutputPath/results vahdation_metrics.sas7hdat
16 COISC-SDTM 312 results validatioeesulte  results beet LetudyOutputP ath/results wvalidation_results, sasThdat
17 CDISC-SDTM =R sourcedata sicdata Bbref GstudyRootPath/data

18 COISC-5DTM 312 sourcemetadata  column sicmeta Bbref LetudpRootPath/metadata source_columng. sasThdat
19 COISC-SDTH 312 sourcemetadata  table sicmeta Bbref &studpRootPath/metadata source_tables sasThdat
20 |CDISCSDTM 212 template Tmpit Bbwef

pa COISC-TERMINOLOGY MCI_THESAURUS  fmtsearch it Bbaef fsfedk inology-1.5/cdisc-adim/201104/formals | clerms. sas7heat

22 CST-FRAMEWORE 1.2 messages csimsg Bhwef fest-framework-1.5, messages. sasfbdat

23 |CST-FRAMEWORK 1:2 template cetimplt Boref

Table 5.2 Explanation of Sample SASReferences File for CDISC SDTM Validation

Lines

4, 21

6, 22

Comment

Instructs the SAS Clinical Standards Toolkit to add any SDTM-specific macros to
the autocall path.

Documents the name and location of this file. This information is used in the
sample reports that are discussed in this document.

Points to the set of validation checks to be run in this validation assessment. The
framework default values for SASref, path, and memname have been overridden.

Two standards are referenced to create a format search path. Line 4 references
the SDTM study-specific formats catalog. Line 21 references the more general
CDISC Terminology cterms catalog. The precedence is set by the order column.

These records are identical to the CST-FRAMEWORK and CDISC-SDTM

StandardSASReferences records.

lllustrates the call to a standard-specific properties file that is used to initialize a
global macro variable that is specific to that standard. Referencing a standard-
specific properties files in the SASReferences data set is recommended. The call
to the CST-FRAMEWORK initialize.properties file is a prerequisite setup step
outside of SASReferences and performed before processing SASReferences.
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Lines Comment

8 The validation properties path has been modified to point to a location in the
study hierarchy, rather than to the global standards library that is defined in the
StandardSASReferences file.

9-11 Points to the reference standard for CDISC SDTM 3.1.2, but unlike the template
13-14 defaults in Display 5.2 on page 103, path and memname are blank. Leaving them
20 23’ blank tells the SAS Clinical Standards Toolkit to look in the CDISC SDTM 3.1.2

StandardSASReferences file and use the defaults for that standard and version.
This convention facilitates portability of the data set by doing a run-time lookup
for the current information. The lookup results in the inclusion of the path and
memname values as defined in Display 5.2 on page 103.

12 References a medDRA data set that is maintained in the study-specific hierarchy.
A more common implementation might reference a non-study-specific coding
dictionary.

15-16 Specifies that process results are to be stored in a location in the study hierarchy.

17 This is a new type not in the template files (StandardSASReferences). It defines

the location of the study (source) data. The use of &studyRootPath, coupled with
the assumption of a fixed-folder hierarchy, enables portability across studies. The
memname value is not relevant for a library of SAS data sets.

18-19 These source metadata references are new. These values follow the style used
in line 17 for source data. The same SASref is used for multiple subtypes in a
single type because the subtypes reference two differently named SAS data sets
from the same folder.

An alternative way to build the SASReferences file is to use the
%cst_createdsfromtemplate utility macro.

%cst createdsfromtemplate ( cstStandard=CST-FRAMEWORK, cstType=control,
_cstSubType=reference, cstOutputDS=work.sasreferences);

proc sql;

insert into work.sasreferences

values (CST-FRAMEWORK 1.2 messages messages libref 1 );

quit;
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This macro copies the template. New records can be added various ways, including the
previous PROC SQL technique. There is no requirement that the SASReferences file
has to live outside the SAS Work area and be kept beyond the SAS Clinical Standards
Toolkit process. However, these are best practices that enable future capabilities such
as process reruns and reporting.

How Is a SASReferences File Used?

Overview

After a SASReferences file has been created for a task, three key steps occur.

1 The name and location of the file must be communicated to the SAS Clinical
Standards Toolkit.

2 The structural integrity and content of the file are assessed.

3 The file content is translated into allocated SAS libraries and filenames, system
options are set, and required work files are created.

After these steps are completed, a SAS environment has been properly established to
support subsequent SAS Clinical Standards Toolkit tasks.

Communicating the Filename and Location to
the SAS Clinical Standards Toolkit

Three global macro variables are used to define the name and location of the
SASReferences file:

The _cstSASRefsLoc macro provides the path to the SAS library that contains the
file.

The cstSASRefsName macro provides the SASReferences filename in
_cstSASRefsLoc.
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The _cstSASRefs macro provides libref.dset for the SASReferences file that is
returned from the call to the cst_insertstandardsasrefs macro. The libref.dset is used
in the SAS Clinical Standards Toolkit code for the remainder of the process.

Sample driver modules are provided with the SAS Clinical Standards Toolkit. These
driver modules show how to perform the necessary setup tasks for SAS Clinical
Standards Toolkit processes, and how to reference and use sample data that is
provided with the SAS Clinical Standards Toolkit.

The key macro cstutil_processsetup is called in all sample driver programs. This macro
interprets information about the location and name of the SASReferences file, and calls
the cstutil_allocatesasreferences macro to allocate SAS librefs and filerefs based on
SASReferences content.

Here is the macro code:

%$macro cstutil processsetup( _cstSASReferencesSource=SASREFERENCES,
_cstSASReferencesName=sasreferences,
_cstSASReferencesLocation=) /des="'CST: Setup Process Metadata';

This table lists the parameters that are supported by the cstutil_processsetup macro.

Table 5.3 Parameters Supported by cstutil_processsetup

Parameter Description
_cstSASReferencesSource Specifies the initial source that setup should be based
on.

Valid values are SASReferences (default) or Results.

If Results, then no other parameters are required, setup
responsibility is passed to the cstutil_reportsetup macro,
and the Results data set name must be passed to
cstutil_reportsetup as libref.memname.

_cstSASReferencesLocation Specifies the path (folder location) of the SASReferences
data set. The default is the path to the Work library. This
is the value of the global macro variable.

_cstSASReferencesName Specifies the name of the SASReferences data set. The
default is SASReferences. The value of the global macro
variable _cstSASRefsName is set to this parameter
value.
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Excluding the SAS Clinical Standards Toolkit reporting processes, to communicate with
a SASReferences file, use one of these two methods:

Note: The SAS Clinical Standards Toolkit reporting processes might use the
_cstSASReferencesSource=RESULTS parameter.

1 Create and reference the SASReferences file in the SAS Work library.

%$* The following call assumes the existence of work.sasreferences;
%cstutil processsetup () ;

2 Reference an existing SASReferences file.

%cstutil setcstsroot;
data null ;
call symput ('studyRootPath', cats("& cstSRoot",
"/cdisc-sdtm-3.1.2-& cstVersion/sascstdemodata")) ;
run;
%$* Look for the data set named sasreferences in the specified folder ;
$cstutil processsetup( cstSASReferencesLocation=&studyrootpath/control) ;

The call to the %cstutil_setcstroot macro sets the SAS Clinical Standards Toolkit
global macro variable & _cstSRoot to the sample library.

Assessing Structural Integrity and Content

Overview

Two SAS Clinical Standards Toolkit framework utility macros perform key functions in
assessing whether the SASReferences file is valid.

The cst_insertstandardsasrefs macro looks up missing paths and memnames in the
constructed SASReferences file from each StandardSASReferences data set. For
example, this macro sets the path and memname values for lines 8 and 9 and 11 and
12 in the example in Display 5.3 on page 104. This macro attempts to update only
records for a supported standard (and standardversion) that has missing path and
memname information. It does not update records with non-null values, and it does not
add any records from the StandardSASReferences data set. If this macro runs
successfully, then the resulting data set has paths for all records and memnames for all
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records that require them. This does not include autocall and sourcedata records. By
default, the resulting data set is referenced by the & cstSASRefs global macro variable.

In the SAS Clinical Standards Toolkit 1.5, the cstutilvalidatesasreferences macro
replaces the cstutil_checkds macro. This new macro checks the structure and content
of the SASReferences data set against a defined gold standard.

If you have used previous versions of the SAS Clinical Standards Toolkit, you might see
failures when you use the cstutilvalidatesasreferences macro against SASReferences
data sets that were created in a version before the SAS Clinical Standards Toolkit 1.5.
These failures are caused by the stricter adherence to the SASReferences metadata
model that the cstutilvalidatesasreferences macro enforces.

Here is the syntax of this macro:

%macro cstutilvalidatesasreferences
(_cstDSName=, cstStandard=, cstStandardversion=, cstSASRefsGoldStd=,
_cstallowoverride=, _cstResultsType=, _cstPreAllocated, cstVerbose=);

_cstDSName specifies the two-level name of the data set to be validated. This value is
required. The default value is & cstSASRefs derived from the process setup macro.

_cstStandard specifies the name of a registered data standard. This value is required.
The default value is CST-FRAMEWORK.

_cstStandardversion specifies the version of a registered data standard. This value is
required. The default value is 1.2.

_cstSASRefsGoldStd specifies the two-level name of a comparative gold standard
against which this SASReferences data set is compared. This value is required. By
default, the global standards library metadata StandardSASReferences is assumed.

_cstallowoverride specifies whether to ignore one or more of the values defined above.
Specify the check code in a blank-delimited string (for example, CHKO1 CHKQ7). If null,
all conditions are tested.

_cstResultsType specifies where to store report findings: in the SAS log or in the
Results data set. This value is required. It must be either LOG or RESULTS. The default
value is LOG.
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_cstPreAllocated specifies whether to allocate librefs and filerefs when this macro is
called. If they are not allocated, the validation of data sets and catalogs is performed
based on paths and memnames, not on libref.memnames. This value is required. It

must be either N or Y. The default value is N.

_cstVerbose specifies whether to report specific problems or the absence of problems
in _cst_rc. Otherwise, only success or failure is reported. This value is required. It must
be either N or Y. The default value is N.

This macro is typically used as a part of the normal process setup. It is called either
before or as a part of cstutil_allocatesasreferences() or as a stand-alone call outside the
context of use in the normal process setup. The macro sets the _cst_rc and _cst_rcmsg
global macro variables to indicate that the SASReferences data set is valid (_cst_rc=0)
or not valid (_cst_rc ne 0).

There are eight checks associated with this macro when validating a SASReferences
data set.

CHKO1: The data set is structurally correct.

CHKO2: An unknown standard or standardversion exists.

CHKO3: The referenced input and output files and folders can be accessed.
CHKO4: All required look-throughs to the global standards library defaults work.
CHKAOS5: All discrete character field values are found in the Standardlookup data set.
CHKOG6: For the given context, path and memname macro variables are resolved.
CHKO7: Multiple fmtsearch records exist, but valid ordering is not provided.

CHKO08: Multiple autocall records exist, but valid ordering is not provided.

In the SAS Clinical Standards Toolkit 1.5, additional columns are included in the
SASReferences data set to facilitate internal validation. Two of these columns are
iotype and filetype. To remain backward compatible, if the SASReferences data set is
missing these two columns, CHKO3 is ignored because the
cstutil_validatesasreferences macro assumes that the SASReferences data set was
created in a version before the SAS Clinical Standards Toolkit 1.5.
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Results are written to the Results data set defined by the & cstResultsDS global macro
variable.

Common Errors and Solutions

This list describes the most common errors detected by the
cstutil_validatesasreferences macro. Solutions are suggested. All errors appear in the
Results data set.

CHKO1 - A problem with the structure of the data set exists.

The macro has detected a structural difference in the data set that needs to be
addressed.

Fix the issues as described in the Results data set.

CHKO02 - An unknown standard or standardversion value exists.

The macro has detected a standard or standardversion value that does not exist in
the SAS Clinical Standards Toolkit. This can be caused by a typographical error for
the value or by a standard that has not yet been registered with the SAS Clinical
Standards Toolkit.

Correct the erroneous value or register the unknown standard.

CHKO3 - The referenced input and output files cannot be accessed.

This check uses a new metadata variable in SASReferences called iotype. This
variable is not available in previous versions of the SAS Clinical Standards Toolkit.
To maintain backward compatibility, a special Boolean macro variable exists. It is
named & cstCurrentStyle and has a value of 1 (version 1.5 SASReferences) or 0
(previous version of SASReferences). When set to 0, the SAS Clinical Standards
Toolkit ignores this check.

Based on the value of iotype, the macro has detected a specified input file, data set,
or catalog that does not exist in the path provided by SASReferences. For iotype
equal to 'output' or 'both,' the specified path is Read-Only and does not allow the
SAS Clinical Standards Toolkit to create an output file.

Correct this issue by ensuring that pathnames, filenames, data set names, and
catalog names are entered correctly. For output file references, ensure that the user
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account has Write access permission to the folders that are specified in
SASReferences.

CHKO04 - Required look-throughs to the global standards library defaults do not work.

For this check to be meaningful, ensure that a call to cst_insertStandardSASRefs
has been performed before running this check. Otherwise, empty pathnames might
exist that are populated with a call to cst_insertStandardSASRefs.

This check is not applicable to stand-alone use. This check detects pathnames that
are missing or null.

Correct this issue by verifying that the call to cst_insertStandardSASRefs was made
before running this check. Otherwise, provide a valid pathname for each missing
value.

CHKO5 - Not all discrete character fields were found in the Standardlookup data set.

This check detects missing or incorrect names for the following columns in
SASReferences: reftype, type+subtype combinations, iotype, filetype, and
allowoverwrite.

Note: Because iotype, filetype, and allowoverwrite are new to the SAS Clinical
Standards Toolkit 1.5, these columns are ignored when &_cstCurrentStyle=0. (See
check CHKO03.)

Correct this issue by providing valid values for these columns in SASReferences. If
needed, update the Standardlookup data set.

Note: Updating the Standardlookup data set is an advanced use of the SAS Clinical
Standards Toolkit and should be performed by an administrator.

CHKOG6 - For the given context, all macro variables have not been resolved.

This check detects unresolved macro variables used in the memname and path
columns.

Correct this issue by making sure all macro references used in SASReferences have
been resolved.

CHKO7
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To ensure proper FMTSEARCH functionality in SAS, the order in which the
fmtsearch string is built is very important for the proper functioning of the SAS
Clinical Standards Toolkit. This check detects multiple fmtsearch records with invalid
order values. Invalid order values could be missing or duplicate values.

Correct this issue by assigning valid order values for multiple fmtsearch records.

CHKO08

To ensure proper AUTOCALL macro functionality in SAS, the order in which the
autocall macro string is built is very important for the proper functioning of the SAS
Clinical Standards Toolkit. This check detects multiple autocall records with invalid
order values. Invalid order values could be missing or duplicate values.

Correct this issue by assigning valid order values for multiple autocall records.

Translating Content for a SAS Session

After the SASReferences file has been built, its content must be translated for use by a
SAS Clinical Standards Toolkit process. A call to the SAS Clinical Standards Toolkit
framework utility macro %cstutil_processsetup performs the translation. If this macro
runs successfully, then the SAS session is properly configured for any tasks (such as
validation) that follow.

When the %cstutil_processsetup macro is called, these events happen:

1

2

The cstutil_allocatesasreferences macro is called.

The cst_insertstandardsasrefs macro is called to insert paths into any records that
are missing that information. The information is retrieved from the
StandardSASReferences data set for each standard.

The cstutil_validatesasreferences macro is called to perform internal validation on
the SASReferences data set updated in step 2.

All filerefs and librefs are allocated.

Any property files are passed to %cst_setproperties to create global macro
variables.
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6 The format search path is set if any type=fmtsearch records are found, based on the
order that is specified.

7 The autocall path is set if any type=autocall records are found, based on the order
that is specified. By default, the framework macro library was added to the autocall
path when the SAS Clinical Standards Toolkit was deployed.

8 A Messages data set is created to contain records from each standard, based on the
properties or global macro variables _cstMessages and _cstMessageOrder. The
Messages data set is used for the duration of the process to add fully resolved
messages to the Results data set.

After all of these steps have been performed, all libraries should be allocated, all paths
and global macros should be set, and the global status macro variable _cst_rc should
be set to 0. The process is ready to proceed.

CAUTION! SASReferences is key to the process, and any errors will cause the
process to fail. This is a common process failure point because of the importance of
the SASReferences file, and the strict structural and content expectations of the file. For
tips on debugging problems with the SASReferences file, see “Common Errors and
Solutions” on page 111.

TIP Best Practice Recommendation: Each SASReferences file is customized for the
specific task to be completed. Later sections describe SASReferences
implementations required by these specific tasks.



115

Compliance Assessment Against a
Reference Standard

Validation Framework Overview ... .. ... .. ... .. .. .. . ... . . ... ... 117

Metadata Requirements ... ... . ... . 120
Overview ... 120
Reference Metadata . ... .. ... 121
Source Metadata ... 126
Validation Check Metadata: Validation Master ............ ... . 127
Supplemental Validation Check Metadata:

Validation Standard References ................ ... .. .. ... . 138
Supplemental Validation Check Metadata:

CDISC SDTM Domains by Check ........... ... .. .. ... . ... .. 141
Supplemental Validation Check Metadata:

CDISC ADaM Class by Check ................................... 143
Validation.Properties .................. . 143
Messages ... 145
Validation Metrics ... 146

Cross-Standard Validation ... ... .. ... ... 150
Overview ... 150
The cstcheck _crossstdcomparedomains Macro ... .. 150
The cstcheck_crossstdmetamismatch Macro ............. .. 151

Building a Validation Process ........ ... . ... ... ... 153
Overview ... 153

SASReferences Customizations ............. ... ... ... ... ... .. ... 154



116 Chapter 6 / Compliance Assessment Against a Reference Standard

Validation Control: Specification of Run-Time Checks ... ... . .. 156
Setting Properties for the Validation Process ........... ... . 159
Running a Validation Process ... ... ... . ... 160
Sample CDISC SDTM 3.1.3 Driver Program:
validate data.sas ................... ... ... 160
Validation Results and Metrics ... ... ... ... 168
Validation Checks by Standard ................................ .. .. 172
Overview ... 172
ADaM 2.1 173
CDISCCRT-DDS 1.0 ... ... 174
cbiIscobM1.3.0and1.3.1 ... . . .. 177
CDISCSDTM 3.1.1,3.1.2,and3.1.3 ... .. . ... ... ... .. .. 183
CDISCCT1.0.0 ... . 185
The SAS Clinical Standards Toolkit Framework .......... .. . . 185
Special Topic: Validation Check Macros .......... ... ... . 185
Special Topic: How the SAS Clinical Standards
Toolkit Interprets Validation Check Metadata ... 191
OVerview ... 191
Case Study 1: CDISC SDTM Check SDTM0604 ........ ... . 192
Case Study 2: CDISC SDTM 3.1.1 Check SDTM0623 ... . . 194
Special Topic: SAS Implementation of ISO 8601 ... . 196
OVEerview .. ... 196
Example ISO 8601 Values ................... ... .. ... 197
SAS ISO 8601 References ................ ... ... 203
Special Topic: Debugging a Validation Process ....... ... 204
OVerview .. ... 204
Errors in Setting Up the SAS Clinical Standards
Toolkit Environment ... ... ... 205
Errors in Performing Some Primary SAS Clinical
Standards Toolkit Action ... 208
Other Debugging Tips .. ... 211

Special Topic: Validation Customization ... 212



Validation Framework Overview

Overview
Case Study 1: Modifying an Existing Standard or
Defining a New Reference Standard
Case Study 2: Using Any Set of Source Data and Metadata
Case Study 3: Modifying the SAS Validation
Checks for Supported Standards
Case Study 4: Adding New Validation Checks
for Supported Standards
Case Study 5: Modifying Existing Validation
Check Macros or Adding New Macros
Case Study 6: Modifying the SAS Clinical
Standards Toolkit Messaging, Including Internationalization
Case Study 7: Validation of Multiple Studies

Special Topic: Using Alternative Controlled Terminologies

Special Topic: Performance Considerations

Validation Framework Overview

The SAS Clinical Standards Toolkit validation assesses the compliance of data, and
metadata describing the data, with an accepted reference standard. It assesses the
consistency of values in a specific column, between columns, across records in a
specific data set, and across data sets. The primary output is a Results data set that
itemizes the process findings, and an optional Metrics data set that summarizes the
results.

The SAS Clinical Standards Toolkit provides a framework to build a process. The
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process uses inputs or process controls to evaluate the compliance of source data with

a reference standard. Each SAS Clinical Standards Toolkit process uses a SAS
program file to point to a SASReferences control data set, and to execute a primary
action SAS macro (such as sdtm_validate). This SAS program file is referred to as a
driver module in this document.
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Generally, validation is performed by running SAS macros against the standard, which
is represented by SAS files. Validation of some standards, such as CDISC CRT-DDS,
might include validating files that are not SAS files (such as define.xml).

This display shows a SAS Clinical Standards Toolkit validation process. Each
component is fully described in the following sections.

Display 6.1 Components of a SAS Clinical Standards Toolkit Validation Process
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Source Data is a set of SAS data sets in one or more libraries that collectively
represents a clinical study. These SAS data sets are referred to as study domains or
study data sets. One or more source data sets are required by a typical SAS Clinical
Standards Toolkit validation process. However, it is possible to test only the
structural compliance of source metadata by limiting validation to a subset of
validation checks.

Source Metadata is a set of SAS data sets in one or more libraries that provide
metadata about the source data. The source metadata is typically in a format
specific to a standard. For example, metadata about source data sets might be
captured in a source_tables data set. Metadata about columns in those source data
sets might be captured in a source_columns data set.
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Process Controls is the set of instructions that each SAS Clinical Standards Toolkit
process uses to perform a specific action. These instructions might be provided in a
varied number and in various type of files. For a SAS Clinical Standards Toolkit
validation process, these files include:

Reference Metadata is a set of SAS data sets that provide metadata. This
metadata defines a specific standard and is typically in a format specific to a
standard. For example, metadata about data sets might be captured in a
reference_tables data set. Metadata about columns in those data sets might be
captured in a reference_columns data set. For an example, see Table 4.1 on
page 64 and Table 4.2 on page 64.

Properties are a series of name-value pairs that are translated into SAS global
macro variables. These macro variables are available for the duration of the SAS
Clinical Standards Toolkit process. Properties might be defined in a varied
number of files. Both text file format and SAS data set format are supported. For
information about a sample validation.properties file, see “Validation Check
Metadata: Validation Master” on page 127. For information about the SAS
Clinical Standards Toolkit global macro variables, see Appendix 1, “Global Macro
Variables,” on page 393.

Set of Checks to Run is a set of checks that represent all or some of the checks
defined for a standard. Each check provides metadata that is used by the
validation code to perform a specific compliance assessment.

Controlled Terminology is an optional set of lookup values against which source data
columns can be evaluated. These values can be in the form of SAS format catalogs
or SAS data sets.

Results are presented in a Results data set that itemizes the process findings, and in
a Metrics data set that summarizes the results. The Results data set usually
contains a record indicating that each check was run successfully without error, or it
contains a record that itemizes the errors detected. Information about the process
also might be included. The generation of a Metrics data set is conditional based on
property file settings.

The SAS Clinical Standards Toolkit validation makes these basic assumptions:
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1 There is some combination of source data and metadata available as SAS files that
you want to validate.

2 A reference standard has been defined with which the source data and metadata are
to be compared. The SAS Clinical Standards Toolkit provides representative
reference metadata for each supported standard.

3 The source data can be in a varied number of SAS files, and those SAS files can
have any form. However, the metadata describing the source data must accurately
represent the source data. The metadata must be in a form specific to a supported
standard and defined by the SAS Clinical Standards Toolkit.

4 A set of validation checks must be defined, and the validation checks must conform
to a generic SAS Clinical Standards Toolkit SAS data set structure. The SAS Clinical
Standards Toolkit provides a representative set of validation checks for each
supported standard.

Metadata Requirements

Overview

As noted in Chapter 4, “Supported Standards,” on page 57, a standard consists of
properties, messages, and metadata files that collectively represent the standard in the
SAS Clinical Standards Toolkit. Each SAS Clinical Standards Toolkit registered
standard can support validation if the standards.supportsvalidation flag is set to Y. This
setting indicates that the required set of validation files defining the standard exist. By
default, the set of validation files that supports the standards that are supplied by SAS is
in the cstGlobalLibrary folder hierarchy.

For example, validation files that define the CDISC SDTM 3.1.3 standard are in this
folder hierarchy:

global standards library directory/standards/cdisc-sdtm-3.1.3-1.5

The following sections describe each metadata type used by typical validation
processes. For information about metadata files that are common to all SAS Clinical
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Standards Toolkit processes, see Chapter 3, “Metadata File Descriptions,” on page 33.
Metadata characteristics specific to compliance assessments are described in the
sections in this chapter.

Reference Metadata

For CDISC standards, reference metadata about data sets is defined in a
reference_tables data set, and metadata about columns is defined in a
reference_columns data set. An example of a reference_tables record is provided in
Table 6.1 on page 121 and an example of a reference_columns record is provided in
Table 6.2 on page 123.

Note: The structure and content of the reference metadata data sets can vary for other
standards.

As noted in Chapter 4, “Supported Standards,” on page 57, each standard that is
supplied by SAS provides a SAS interpretation of the published source guidelines or
specification of that standard. Each standard is designed to serve as a representative
model or template of the source specification. Each model or template can be modified
to establish your own gold standard.

Table 6.1 reference tables Data Set

Column

Column Name Length Description

sasref $8 The SAS libref that refers to the table in the SAS Clinical
Standards Toolkit process. This value should match the
value of the SASReferences.sasref field, where
type=referencemetadata and subtype=table. This column is
required.

table $32 The name of the tabulation domain or analysis data set
being defined in the standard. The value must conform to
SAS naming conventions. This column is required.

label $40 The label of the domain being defined in the standard. The

value must conform to SAS naming conventions. This
column is optional.
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Column Name

class

xmlpath

xmltitle

structure

purpose

keys

state

date

Column
Length

$40

$200

$200

$200

$20

$200

$20

$20

Description

The observation class in the standard. Example CDISC
SDTM values are Events, Findings, Interventions, Relates,
Special Purpose, and Trial Design. This column is optional
and not relevant for all standards.

The path to the SAS transport file. This path can be
specified as a relative path. The value can be used when
creating define.xml to populate the value for the def:leaf
xlink:href link to the domain file. The value should be the
pathname and filename of the SAS transport file relative to
the location of define.xml file. This column is optional and
not relevant for all standards.

The title of the SAS transport file. The value can be used
when creating a define.xml file to populate the value for the
def:leaf def:title value. It can provide a meaningful
description, label, or location of the domain leaf (for
example, crt/datasets/Protocol 1234/AE.xpt). This column is
optional and not relevant for all standards.

The description of the general structure of the table. An
example value is one record per event per subject. This
column is optional and not relevant for all standards.

The description of the general purpose of the table.
Examples are Tabulation (required for CDISC SDTM) and
Analysis (required for CDISC ADaM). This column is
optional and not relevant for all standards.

A space-delimited string of keys that captures the table
columns that uniquely define records in the table. This set of
keys can also define the sort order of records in the table.
Example is STUDYID USUBJID. This column is required.

A description of the table state, such as Draft or Final. This
column is optional.

A meaningful, distinguishing date that describes the table,
such as the release date, the creation date, or the modified
date. This column is optional.



Column
Column Name Length

standard $20

standardversion $20

standardref $200

comment $200
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Description

This value captures the standard name. This value must
match the name of a registered standard in the SAS Clinical
Standards Toolkit framework. For a discussion of registered
standards, see “Framework” on page 8. This value must
match the standard field in the SASReferences data set.
Examples are CDISC SDTM and CDISC CRT-DDS. This
column is required.

This value captures a specific version of a standard. This
value must match one of the standard versions associated
with a registered standard. This value must match the
standardversion field in the SASReferences data set.
Examples are 3.1.1 and 1.0. This column is required.

Any reference to an associated standard definition,
implementation guide, schema, and so on, that provides
additional information about the table or describes the table
in greater detail. This column is optional.

Any character string that provides comments relevant to the
table. This column is optional.

Note: The column length can vary to match submission requirements or corporate

conventions.

Table 6.2 reference _columns Data Set

Column Name Column Length Description

sasref $8

table $32

The SAS libref that refers to the table containing the
column in the SAS Clinical Standards Toolkit process.
This value should match the value of the
SASReferences.sasref field, where
type=referencemetadata and subtype=column. This
column is required.

The name of the tabulation domain or analysis data set
being defined in the standard. The value must conform
to SAS naming conventions. This column is required.
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Column Name

column

label

order

type

length

displayformat

xmldatatype

xmlcodelist

core

Column Length

$32

$200

$1

$32

$8

$32

$10

Description

The name of the column in the table. The value must
conform to SAS naming conventions. This column is
required.

The label of the column. The value must conform to
SAS naming conventions. This column is optional.

The order of the columns in each table. Values must
be integers >0 and unique in each table. This column is
required.

The SAS type, N for numeric, C for character. This
column is required.

The length of the column. Numeric columns have a
length of 8. This column is required.

The display format for numeric variables. For example,
8.2 indicates that floating-point variable values should
be displayed to the second decimal place. This value is
optional and not relevant for all standards.

The data type of the column as it is defined in the
define.xml file. Values are integer | float | date |
datetime | time | text. This column is optional and not
relevant for all standards.

A SAS format name that is used to assess
conformance to controlled terminology. This value
does not have a $ prefix for character formats and
does not have the trailing period. This value is also the
codelist name in the define.xml file. The SAS format
name must be in the format search path for successful
column-value validation. This record is optional and not
relevant for all standards.

The value indicates whether the column is required.
Sample CDISC SDTM values are Req (required), Exp
(expected), Perm (permissible), and Dep (deprecated).
This column is optional and not relevant for all
standards.
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Column Name Column Length Description

origin $40 Information about the source of the column. Values
can include CRF page numbers and derived or
variable references. Values are user extensible. This
column is optional and not relevant for all standards.

role $200 Space-delimited column classification. Examples are
Identifier, Topic, Qualifier, Timing, Selection, and
Analysis. Columns can have multiple roles. This
column is optional and not relevant for all standards.

term $80 The value indicates whether the column is subject to
controlled terminology as defined in each standard
source specification. This column is optional and not
relevant for all standards.

algorithm $1000 Imputation or computation method to derive the column
value. This column is optional and not be relevant for
all standards.

qualifiers $200 Space-delimited string containing supplemental column
attributes. Example CDISC SDTM values are
MIXEDCASE, UPPERCASE, DATETIME, and
DURATION. This column is optional and not relevant
for all standards.

standard $20 This value captures the standard name. This value
must match the name of a registered standard in the
SAS Clinical Standards Toolkit framework. For a
discussion of registered standards, see “Framework”
on page 8. This value must match the standard field in
the SASReferences data set. Examples are CDISC
SDTM and CDISC CRT-DDS. This column is required.

standardversion $20 This value captures a specific version of a standard.
This value must match one of the standard versions
associated with a registered standard. This value must
match the standardversion field in the SASReferences
data set. Examples are 3.1.1 and 1.0. This column is
required.
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Column Name Column Length Description

standardref $200 Any reference to an associated standard definition,
implementation guide, schema, and so on, that
provides additional information about the column or
describes the column in greater detail. This column is
optional.

comment $1000 Any character string that provides comments relevant
to the column. This column is optional.

Note: The column length can vary to match submission requirements or corporate
conventions.

The standard reference metadata provided by SAS is in the SAS Clinical Standards
Toolkit global standards library. By default, this library is here:

global standards library directory/standards/
<specific standard>/metadata

For example, for the CDISC SDTM 3.1.3 standard, the location is:

global standards library directory/standards/
cdisc-sdtm-3.1.3-1.5/metadata

This global standards library metadata folder can contain other standard-specific
metadata. For example, CDISC SDTM includes class_tables and class_columns data
sets. These data sets have more generic metadata than specific domain instances like
DM or AE, and they are most useful when deriving new, custom domains. For example,
if a new CDISC SDTM events domain is required, you can initialize table metadata
based on the EVENTS record in class_tables data set, and can initialize column
metadata based on the EVENTS, IDENTIFIERS, and TIMING records in the
class_columns data set.

Source Metadata

The SAS Clinical Standards Toolkit validation processes require source metadata that
describes source (study) domains and columns. This is the study data that is to be
validated. The SAS Clinical Standards Toolkit assumes that the reference metadata
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(that is, reference_tables and reference_columns) for a standard serves as a model or
template for the source metadata (that is, source_tables and source_columns). It is
recommended that these two sets of metadata be structurally equivalent. However,
additional metadata attributes might exist if they are used for other purposes or for
custom extensions to the SAS Clinical Standards Toolkit.

The SAS Clinical Standards Toolkit assumes that source_tables and source_columns
data sets accurately reflect and are consistent with the source data that they describe.
Although some standard-specific validation checks might look for discrepancies and
report them in detail, failure to accurately reflect and be consistent with the source data
can lead to errors in the SAS Clinical Standards Toolkit validation process. It can even
halt the execution of the process.

Validation Check Metadata: Validation
Master

The Validation Master data set contains all validation checks defined for a standard. By
default, this data set is deployed to this directory in each supported standard:

global standards library directory/standards/<standard>/
validation/control

By default, the Validation Master SAS data set’s actual name is
validation_master.sas7bdat.

The SAS Clinical Standards Toolkit requires that this data set have a fixed structure.



128 Chapter 6 / Compliance Assessment Against a Reference Standard

This table lists the columns in the Validation Master data set. These columns are
described and examples are reviewed in the following sections.

Table 6.3 Column Descriptions of the Validation Master Data Set

Column Name

checkid

standard

standardversion

Column
Length

$8

$20

$20

Description

Validation check ID. The SAS Clinical Standards Toolkit
has adopted a naming convention matching each
standard to be validated. The checkid values are
prefixed with an up to 4-character prefix (CDISC
examples: ODM, SDTM, ADAM, and CRT). By
convention, the prefix matches the mnemonic field in
the Standards data setin global standards
library directory/metadata. This prefix is
followed by a 4-digit numeric that is unique within the
standard (for example, SDTM1234). You can use any
naming convention limited to eight characters. By
default, the checkid column is the first (primary) sort
field in the Validation Master data set provided by SAS.
Sorting by checkid is not required. This column is
required.

This value captures the standard name. This value
must match the name of a registered standard in the
SAS Clinical Standards Toolkit framework. For a
discussion of registered standards, see “Framework” on
page 8. This value must match the standard field in the
SASReferences data set. Examples are CDISC SDTM
and CDISC CRT-DDS. This column is required.

This value captures a specific version of a standard.
This value must match one of the standard versions
associated with a registered standard. This value must
match the standardversion field in the SASReferences
data set. The only exception to this rule is that *** can
be used to signify that the check applies to all
supported versions of the standard. For example, 3.1.1,
1.0, ***. If a subsequent version of the standard is
released, then *** would be applicable if the check is
valid for the new version. This column is required.
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Column
Column Name Length Description

checksource $40 A string that identifies the source of the check. CDISC
examples include Janus, JanusFR (FAIL-REJECT),
SAS, WebSDM, and OpenCDISC. This field can
contain any user-defined value. A primary use of this
field is to subset the full set of checks in the run-time
Validation Control data set. This column is required.

sourceid $8 A reference identifier for this check from the
checksource. In the Validation Master data set, a SAS
identifier (for example, SAS0001) is used for checks
provided by SAS with no external source. An example
is IR4000 (WebSDM identifier). This column is optional.

checkseverity $40 The severity as assigned by checksource. This value is
mapped to these standardized values: Note (Low),
Warning (Medium), Error (High). A value is expected,
although it is not technically required. It is used in
messages and reporting.

checktype $20 General type of check. This value categorizes checks
and helps register customized checks. Values are user
extensible and can be standard specific. A primary use
of this field is to subset the full set of checks in the run-
time Validation Control data set. Example CDISC
SDTM values are:

Metadata-structural—Checks some metadata-only
property (no data access required).

ColumnValue-content: Checks a column value or
compares two column values.

Date-content: Checks ISO 8601 compliance or
compares two date values.

Multirecord-content: Looks across multiple records in a
single domain.

Multitable-content: Looks across multiple domains.

Controlterm-content: Assesses whether column value is
consistent with controlled terminology.

This column is optional.
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Column Name

codesource

usesourcemetadata

tablescope

Column
Length

$32

$1

$200

Description

The name of the check macro. The name must conform
to SAS naming conventions. The value must be in the
SAS autocall path. An example is cstcheck_notunique.
This column is required.

The value indicates whether to use source metadata
rather than reference metadata. The metadata controls
the derivation of domains and column lists to be
validated, program flow, and looping. Values are Y and
N (default). This column is optional.

The value specifies the domains to be validated by the
check. The domains must exist in either or both of the
reference metadata or source metadata. The value can
be in the form:

_ALL_-DM-DS: Multiple domains that exclude one or
more specific domains that are delimited with a -.

DM: Any single domain; can be specified as
libref.domain.

DM+AE: Multiple domains delimited with a +.

_ALL_: Multiple DM domains that exclude specific
domains delimited with a -.

SUPP**: Wildcard to include multiple domains.

CLASS:EVENTS: All domains capturing event results.
(This syntax specifies to use table metadata column
CLASS for EVENTS as the value-similar syntax for all
other fields and values.)

[ ALL_-DM][DM]: Bracket syntax to define sublists for
comparative purposes. In this example, all non-DM
domains are compared with the DM domain.

See the Validation Master data set for a full set of
values.

This column is required.
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columnscope

Column
Length

$200
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Description

The value specifies one or more space-delimited
columns identified for inclusion or exclusion in the
specified check. The value can be in the form:

_ALL_: All columns (equivalent to ** or a null value).
_NA_: Not applicable (that is, domain-level check).

AGE: Any single column. This value can be specified as
libref.domain.column or domain.column.

ARM+ARMCD: Multiple columns delimited with a +.

**BLFL-LBBLFL: Multiple columns that exclude specific
columns delimited with a -.

**DTC: Wildcard to include multiple columns with **
representing the domain name.

xxx**: (For example, AE**, where ** is a column
wildcard).

[**STDTC][**ENDTC]: Bracket syntax to define sublists
for comparative purposes. In this example, all start
dates are compared with all end dates. The number of
columns in each sublist must be equivalent.

See the Validation Master data set for a full set of
values.

This column is optional. (If null, the value is equivalent
to _ALL_.)
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Column Name

codelogic

Column
Length

$2000

Description

Check-specific code segment that is inserted into the
check macro defined in codesource and consistent with
codetype. The codelogic value enables check-level
customization and allows the reuse of more general
check macros. The field length of $2000 limits the code
to short code segments, although referencing another
macro or using %include expands this capability. The
codelogic value can use global and local macro
variables (for example, variables provided as macro
input parameters and variables set within the calling
code). Examples include:

If (. < & cstColumnl <

& cstColumn2), then cstError=1;

$include <filerefs>

/* where <filerefs> can be set outside
of the SAS Clinical Standards Toolkit

or in the SASReferences control data
set */

The previous code is limited to filerefs set outside of the
SAS Clinical Standards Toolkit or in the
SASReferences control data set.

%sdtmcheckutil_recordlookup
data cstProblems;
set& cstDSName;

if <some conditions;
run;

This column is optional.
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Column
Column Name Length Description

codetype 8. This value defines whether to use codelogic and what
type of codelogic can be used in the validation code.
Values include:

0: No codelogic used.

1: DATA step statement level. (For example, if
& cstColumn <0 then _cstError=1.)

2: Full DATA step, PROC SQL step, or multiple steps.

3: Calls a SAS macro or %include that can contain only
DATA step statement level code. (For example,
codetype=1.)

4: Calls a SAS macro or %include that can contain only
full DATA step or PROC SQL step code. (For example,
codetype=2.)

This column is required.

lookuptype $20 This value defines the type of information to use for
value comparison to some standard. Values include:

Metadata: Use the SAS Clinical Standards Toolkit
metadata. Specifically, use the value of the column
metadata field xmlcodelist to identify the codelist
(rendered as a SAS format).

Format: Use a SAS format from the SAS format search
path.

Dataset: Use a reference SAS data set (for example,
medDRA). There are no SAS Clinical Standards Toolkit
requirements for the structure and content of the
reference SAS data set.

<extensible>: Other user-defined values can be used if
there are explicitly referenced in user-written code.

This column in optional.
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Column Name

lookupsource

standardref

reportingcolumns

Column
Length

$32

$200

$200

Description

The specific SAS format or file associated with
lookuptype. For example:

If lookuptype is metadata, then lookupsource should be
blank. The code gets the value from the
source_columns.xmlcodelist field.

If lookuptype is format, then lookupsource should be the
SAS format and must be in the format search path if it is
specified. This value should generally match any value
in source_columns.xmlcodelist for the columns
specified in columnscope. This field allows a run-time
validation check against another format.

If lookuptype is dataset, then lookupsource should be
the name of a SAS data set. This value is specified as
the data set name (for example, meddra) or
libref.dataset. If a value is provided without a libref, then
the SAS Clinical Standards Toolkit looks for any
SASReferences type=referencecterm records for the
sasref value.

This column is optional.

Any reference to an associated standard definition,
implementation guide, schema, and so on, that provides
additional information about the check or describes the
basis for the check in greater detail. This column is
optional.

This value includes columns not included in
columnscope for code-processing purposes and to help
resolve errors. If this value is specified, then it should
be a space-delimited list of columns in the domains
specified in the tablescope field. The values of these
columns can be reported in the Results data set. This
column is optional.
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Column
Column Name Length Description
checkstatus 8. This value determines whether the check is ready to be
used and included in any Validation Control run-time
data set. If the check is ready, then the value should be
set to any positive integer. Values include:
0: (inactive, default)
>0: (active)
-1: (deprecated, archived)
-2: (not implemented in this SAS Clinical Standards
Toolkit release)
This column is optional, although it is expected.
reportall $1 This value enables more concise reporting of errors.

Values include:
Y: (yes, report all records, default)
N: (no)

This column is required although not all check macro
modules support abbreviated (N) reporting.
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Column
Column Name Length
uniqueid $48
comment $200

Description

This value provides a unique ID for the check. It
ensures uniqgueness in the data set and in the SAS
Clinical Standards Toolkit. This value allows any
provided or derived check to be uniquely identifiable
over time. An example is
SDTM000100CST120SDTM3112009-05-12T12:00:00C
DI.

Legend:
characters 1-8: checkid

characters 9-10: checkid repeat indicator (00 unless
multiple invocations of checkid are included)

characters 11-16: the version of the SAS Clinical
Standards Toolkit where the check metadata was last
materially modified

characters 17-23: standard version

characters 24-42: implementation datetime of the last
metadata update

characters 43-48: assigning authority
This column is optional, although it is expected.

Any character string that provides comments relevant to
the check. This column is optional.

The content of the Validation Master data set is based on a combination of compliance
requirements and the SAS representation of the standard.

This table describes a sample Validation Master data set record for the CDISC SDTM

3.1.2 standard.

Table 6.4 Sample CDISC SDTM 3.1.2 Validation Master Data Set Record

Column Name Column Value Comment

checkid SDTM0207 The SAS Clinical Standards Toolkit

check identifier used in validation
results and reports.



Column Name
standard

standardversion

checksource

sourceid
checkseverity
checktype

codesource

usesourcemetadata

tablescope

columnscope

codelogic

lookuptype
lookupsource

standardref

Column Value

CDISC-SDTM

*k%

WebSDM

IR5010
Warning
ColumnValue

cstcheck_column

Y

ALL

VISITNUM

_vnum=kstrip(put(&_
cstColumn,best.));_
dot=kindexc(_vnum,".");if
_dot then if
length(ksubstr(_vnum,_
dot+1))>3 then
_cstError=1;
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Comment
The registered standard.

The standard version. A value of ***
indicates that the check is applicable
to all versions of the standard.

This check originated as a WebSDM
check.

WebSDM check IR5010.

This check uses the

cstcheck _column check macro in the
SAS Clinical Standards Toolkit
autocall library.

This check is run on source data
domains.

This check is run on all domains.

This check evaluates VISITNUM
values from each domain.

This logic is used in

cstcheck _column. Errors are
documented in a work._cstProblems
data set.
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Column Name Column Value Comment

reportingcolumns

checkstatus 1
reportall Y This check reports all errors that are
identified.
uniqueid SDTM020701CST150SDT
M3122012-06-08T10:49:21
CST
codetype 1 This code logic is used in the DATA
step.
comment

The Validation Master data set contains all validation checks for a standard, whereas
the Validation Control data set is the run-time equivalent and contains just the validation
checks to be run in a validation process. The Validation Control data set is structurally
equivalent to the Validation Master data set. For additional information about how the
validation check metadata in the Validation Control data set is used in the SAS Clinical
Standards Toolkit validation processes, see “Special Topic: How the SAS Clinical
Standards Toolkit Interprets Validation Check Metadata” on page 191.

Supplemental Validation Check Metadata:
Validation Standard References

The validation standard references data set contains additional information about each
of the checks in the Validation Master data set. This data set is used in the validation
metadata reporting process to provide additional information to you about the origin of
the check. It also provides any supporting documentation about the check. By default,
this data set is deployed to this directory in each supported standard:

global standards library directory/standards/<standard>/
validation/control
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Table 6.5 Column Descriptions of the Validation_StdRef Data Set

Column
Column Name Length Description

checkid $8 The validation check ID, as specified in the Validation
Master data set. (See Table 6.3 on page 128.)

standard $20 This value captures the standard name. This value must
match the standard in the associated Validation Master
data set. This column is required.

standardversion $20 This value captures a specific version of a standard.
This value should be the version for which the
supplemental reference information is applicable. This
column is required.

informationsource  $80 This value captures the origin of the reference
information. The value can be an implementation guide,
web site, harmonization document, and so on. It can be
any source that can be referenced that provides insight
into the check.

sourcelocation $200 This value contains the location in the information
source, such as a page number or a section number.

seqgno 8. This value provides a sequence number for checkid if
multiple sources of information are available for a
check. This column is required.

sourcetext $2000 This value captures descriptive information from the
source that supports the check. This information
attempts to provide a basis for inclusion of the check.

The content of the Validation_StdRef data set is based on information from any source
that supports the check.
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This table describes information about a specific check in the Validation_StdRef data

set (record 1) for the CDISC SDTM 3.1.2 standard.

Table 6.6 Sample CDISC SDTM 3.1.2 Validation_StdRef Data Set for Check SDTM0207 —

Record 1

Column Name

checkid

standard

standardversion

informationsource

sourcelocation

seqgno

sourcetext

Column Value

SDTM0207

CDISC-SDTM
3.1.2

SDTM 3.1.2 Implementation
Guide

5.3.2, page 72

1

Clinical encounter number.
(Decimal numbering might be
useful for inserting unplanned
visits.)

Comment

The SAS Clinical Standards
Toolkit check identifier used in
results and reports.

The registered standard.
The standard version.

This reference information
originated from the SDTM 3.1.2
Implementation Guide.

Section 5.3.2, page 72 of the
SDTM 3.1.2 Implementation
Guide.

The first record for this checkid.

The text of the information
retrieved from section 5.3.2, page
72 of the SDTM 3.1.2
Implementation Guide.

This table describes information about a specific check in the Validation_StdRef data

set (record 2) for the CDISC SDTM 3.1.2 standard.

Table 6.7 Sample CDISC SDTM 3.1.2 Validation_StdRef Data Set for Check SDTM0207 —

Record 2

Column Name

checkid

Column Value

SDTM0207

Comment

The SAS Clinical Standards
Toolkit check identifier used in
results and reports.
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Column Name Column Value Comment

standard CDISC-SDTM The registered standard.
standardversion 3.1.2 The standard version.
informationsource WebSDM This reference information

originated from the WebSDM
validation checks.

sourcelocation Convention Compliance convention set by
WebSDM.
seqno 2 The second record for this
checkid.
sourcetext Compliance convention set by Representative text for an
WebSDM. No supporting accepted convention.

implementation guide found.

Supplemental Validation Check Metadata:
CDISC SDTM Domains by Check

The SAS Clinical Standards Toolkit validation metadata, as specified in the Validation
Master data set, uses the tablescope and columnscope columns to define the scope of
the check. The scope being what domains (tables) and what columns will be validated
when the check is run. The SAS Clinical Standards Toolkit uses a shorthand syntax in
these columns that is interpreted by the SAS Clinical Standards Toolkit framework
macros to build a list of target tables and columns. For more information, see “Special
Topic: How the SAS Clinical Standards Toolkit Interprets Validation Check Metadata” on
page 191. The Validation_DomainsByCheck data set is supplied in global
standards library directory/standards/cdisc-sdtm-3.1.x/
validation/control. It contains records for each domain that is to-be-validated by
each check in the Validation Master data set. This data set is used by reporting tools
that are provided with the SAS Clinical Standards Toolkit to report domain-specific
errors. For more information, see Chapter 10, “Reporting,” on page 373. ltis also
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available to other programs and applications that might need to subset checks that are
applicable to specific domains.

The SDTM version of the Validation_DomainsByCheck data set that is supplied by SAS
is built from the version of the Validation Master data set that is also supplied by SAS. If
the tableScope and columnScope columns are modified, then the
Validation_DomainsByCheck data set must also be modified or rebuilt.

Table 6.8 Column Descriptions of the Validation _DomainsByCheck Data Set

Column

Column Name Length Description

checkid $8 The validation check ID, as specified in the Validation
Master data set. (See Table 6.3 on page 128.)

table $32 This value captures the domain or table name. This
column is required.

standardversion $20 This value captures a specific version of a standard.
This value must match standardversion in the
associated Validation Master data set.

checksource $40 A string that identifies the source of the check. This
value must match checksource in the associated
Validation Master data set.

resultseq 8. The unique invocation of a check within the Validation

Master data set. This value is incremented if multiple
record or domain combinations exist.

For CDISC SDTM 3.1.2 validation check SDTM0207, the Validation_DomainsByCheck
data set contains records for 14 domains. These 14 domains are DA, EG, FA, IE, LB,
MB, MS, PC, PE, PP, QS, SV, TV, and VS. The target domains and columns for check
SDTMO0207 are defined as tableScope=_ALL_ and columnScope=VISITNUM. This
means there are 14 domains in the sample study metadata provided for CDISC SDTM
3.1.2 that contain the column VISITNUM.
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Supplemental Validation Check Metadata:
CDISC ADaM Class by Check

For CDISC ADaM, the supplemental data set is called Validation_ClassByCheck. It is
located at:global standards library directory/standards/cdisc-
adam-2.1-1.5/validation/control.

This data set is patterned after the data set that is described in Table 6.8 on page 142.
However, the column class ($40, Observation Class within Standard) has been added.
This addition accommodates the different way that the ADaM reference standard is
defined. For example, the reference_tables data set, located in /standards/cdisc-
adam-2.1-1.5/metadata, includes a BDS record that serves as a class template for
all specific implementations of BDS that are required for a study. The SAS Clinical
Standards Toolkit does not know each of the specific analysis data sets, so the
Validation_ClassByCheck data set includes records by class, not by domain, for each
check in the ADaM Validation Master data set.

Validation.Properties

Properties specific to validation processes are provided with the SAS Clinical Standards
Toolkit. These properties enable you to specify how validation checks are to be
processed and whether metrics are to be reported.

As with all SAS Clinical Standards Toolkit properties files, a call to the
%cst_setproperties macro is required to translate the properties into SAS global macro
variables. This call can be explicitly made as a driver module setup task, or it can be
made by including the Validation.Properties file as a record in the SASReferences data
set. For all standards that support validation, the Validation.Properties file is required,
even if no metrics are wanted because the SAS Clinical Standards Toolkit validation
process does expect, and will use, the metrics global macro variables.
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This table describes the properties in the Validation.Properties file.

Table 6.9 Properties in the Validation.Properties File

Property Name

_cstCheckSortOrder

_cstMetrics

_cstMetricsDS

_cstMetricsNumSubj
_cstMetricsCntNumSubj

_cstMetricsNumRecs
_cstMetricsCntNumRecs

_cstMetricsNumChecks
_cstMetricsCntNumChecks

_cstMetricsNumBadChecks
_cstMetricsCntNumBadChecks

_cstMetricsNumErrors
_cstMetricsCntNumErrors

Description

This property determines the order in which validation
checks are processed. If no value is provided, or the
default value _DATA is used, then the data set order is
assumed. Or, _cstCheckSortOrder can be set to sort the
Validation Control data set at run time by any fields in that
data set (for example, CHECKSOURCE CHECKID).

This property determines whether to calculate and report
metrics. An example value is 1=Yes.

This property sets the SAS data set name to use to
accumulate metrics during the process. The default value
is work._cstmetrics.

This property determines whether to calculate and report
subject-level counts. An example value is 1=Yes, initialize
_cstMetricsCntNumSubj to 0. The calculation of subject-
level counts might not be appropriate for all check
macros.

This property determines whether to calculate and report
record-level counts. An example value is 1=Yes, initialize
cstMetricsCntNumRecs to 0.

This property determines whether to summarize and
report the number of checks run. An example value is
1=Yes, initialize cstMetricsCntNumChecks to 0.

This property determines whether to summarize and
report the number of check invocations that failed. An
example is 1=Yes, initialize cstMetricsCntNumBadChecks
to 0.

This property determines whether to summarize and
report the total number of errors (resultseverity=Error)
found. An example is 1=Yes, initialize
cstMetricsCntNumErrors to 0.



Property Name

_cstMetricsNumWarnings
_cstMetricsCntNumWarnings

_cstMetricsNumNotes
_cstMetricsCntNumNotes

_cstMetricsNumStructural
_cstMetricsCntNumStructural

_cstMetricsNumContent
_cstMetricsCntNumContent

_cstMetricsTimer

Metadata Requirements

Description

This property determines whether to summarize and
report the total number of warnings
(resultseverity=Warning) found. An example is 1=Yes,
initialize cstMetricsCntNumWarnings to 0.

This property determines whether to summarize and
report the total number of notes (resultseverity=Note)
found. An example value is 1=Yes, initialize
cstMetricsCntNumNotes to 0.

This property determines whether to summarize and
report the total number of structural (metadata) errors
found. An example value is 1=Yes, initialize
cstMetricsCntNumStructural to 0.

This property determines whether to summarize and
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report the total number of content (data) errors found. An

example value is 1=Yes, initialize
cstMetricsCntNumContent to 0.

This property determines whether to report the elapsed
time for each check invocation. An example value is
1=Yes.

By default, for all standards that support validation, Validation.Properties is here:

global standards library directory/standards/<standard>/programs

Properties can logically be associated with each study. Using the CDISC SDTM 3.1.1
sample study provided with the SAS Clinical Standards Toolkit as an example, a study-
specific instance of the Validation.Properties file is located at: sample study
library directory/cdisc-sdtm-3.1.3-1.5.

Messages

Each SAS Clinical Standards Toolkit registered standard that supports validation has a
Validation Master data set, and an associated Messages data set. The Validation
Master data set provides the super-set of checks defined for that standard. The

Messages data set provides messages to be generated during the execution of each
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validation process. A distinct Messages data set record is expected for each set of
checkid and checksource values in the Validation Master data set. Messages can be
parameterized and internationalized.

By default, the standard-specific Messages data set is deployed to this directory in each
supported standard:

global standards library directory/standards/<standard>/messages

All Messages data sets in the SAS Clinical Standards Toolkit should have the same
structure. The structure is defined in Chapter 3, “Metadata File Descriptions,” on page
33.

During a process, the SAS Clinical Standards Toolkit appends any standard-specific
messages that are required by the process to any generic SAS Clinical Standards
Toolkit framework messages that are available to all processes. This appended
Messages data set follows the naming convention that is defined within the global
macro variable _cstMessages.

Validation Metrics

Generating the SAS Clinical Standards Toolkit validation metrics provides a meaningful
denominator for most validation checks. This enables you to more accurately assess
the relative scope of errors that are detected. Generally, the calculated denominator is a
count of the number of records processed in a domain.

This code segment, which is extracted from a validation check macro, shows a typical
calculation of the number of records in a domain. It also shows the macro call to add the
count to the Validation Metrics data set:

data null ;

if 0 then set & cstDSName nobs= numobs;

call symputx(' cstMetricsCntNumRecs', numobs) ;
stop;

run;

* Write applicable metrics *;
%if & cstMetrics %then %do;
%if & cstMetricsNumRecs %then
%cstutil writemetric(
_CstMetricParameter=# of records tested,
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_cstResultID=& cstCheckID,
_cstResultSegParm=& cstResultSeq,
_cstMetricCnt=& cstMetricsCntNumRecs,
_cstSrcDataParm=& cstDSname

)

$end;

Because a check can evaluate multiple columns in a domain, the count will be greater.
In addition, a metadata-level check that does not access the domain data directly might
report the number of metadata records instead.

Metrics processing is enabled based on settings in the Validation.Properties file. See

Table 6.9 on page 144.

This table provides a description of the Validation Metrics data set, including the

meaning of each field.

Table 6.10 Column Descriptions of the Validation Metrics Data Set

Column
Column Name Length

metricparameter  $40

reccount 8.

Description

A descriptive text string that specifies the metric of
interest. This string is hardcoded in the check macro and
cannot be modified without code changes. Values
should be non-null.

A count of the number of records specific to the
combination of metricparameter and resultid. This
number is derived in the check macro and cannot be
modified without code changes. This column can contain
a summary count of records written to the Results data
set (resultid=METRICS). Reccount can be null for
selected metricparameters, such as the assessment of
elapsed time for each check.
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Column
Column Name Length
resultid $8
srcdata $200
resultseq 8.

Description

The resultid is either the checkid or a hardcoded
constant such as METRICS. The SAS Clinical
Standards Toolkit has adopted a naming convention
matching each standard. The checkid (resultid) values
are prefixed with an up to 4-character prefix (CST for
framework messaging; CDISC examples: ODM, SDTM,
ADAM, and CRT). By convention, the prefix matches the
mnemonic field in the Standards data set in global
standards library directory/metadata.
This prefix is followed by a 4-digit numeric that is unique
within the standard (for example, SDTM1234). You can
use any naming convention limited to eight characters.
Values should be non-null.

The string that specifies the domain or check macro to
which the metricparameter applies. Values should be
non-null.

A counter that indicates the record number in checkid in
the Validation Control run-time set of checks. If set to 1,
then this counter is incremented only with each repeat
invocation of a check. This value enables you to link to
the Validation Control and Results data sets. Values
should be non-null.
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This display illustrates Validation Metrics output from a SAS Clinical Standards Toolkit
validation process running CDISC SDTM 3.1.1 validation. The Validation Control data
set contains three records: two SDTM0451 checks and one SDTM0623 check.

Display 6.2 Sample Validation Metrics Data Set

EEFHIEWTABLE: Results.¥alidation_metrics

reticparameter | reccount | resultid srodata resultzeg
1 Elapzed time to run check: 0:00:01 . SDTMO451 CSTCHECK_WOTIMCODELIST 1
2 Elapzed time to run check: 0:00:010 . SDTMO451 CETCHECK_MOTIMCODELIST 2
3 # of subjectsz 4 SDTMOE23 SRCDATAPF 1
4 # of records tested 21 SDTMOBZ3 SRCDATA.PF 1
4] # of subjects 4 5DTMOB23 SRCDATAMS 1
B # of records tested 14 SDTMOEZ3 SRCDATANS 1
f Elapzed time to wn check: 0:00:02 CSDTHMOEZ3 CSTCHECK_MOTUMIGLE 1
a # of distinct check invocations 3 METRICS  SDTM_WALIDATE 1
9 # check inwocations nat rwin 2 METRICS  SDTM_WALIDATE 1
10 Errars [zeverity=High) reported 0 METRICS  SDTM_WaALIDATE 1
11 Warnings [seventy=k edium) reparted 0 METRICS SDTM_WALIDATE 1
12 Mates [zevernty=Low] reported 0 METRICS  SDTM_WaLIDATE 1
13 Structural emarz, warnings and notes 0 METRICS  SDTM_WALIDATE 1
14 Cantent ermars, warning: and notes 2 METRICS  SDTM_WALIDATE 1

Lines 1 through 2 document that the SDTM0451 check was invoked twice. The missing
recount value and the absence of other metrics indicate that the two check invocations
failed. This should be reported in the Results data set.

Lines 3 through 7 provide metrics information about the SDTM0623 check. SDTM0623
checks that multiple standard units do not exist for any test in the findings domains. The
SDTM0623 check was run on two domains using the cstcheck notunique check macro.
The number of subjects and records tested, and the elapsed time to run the check are
reported.

Lines 8 through 14 are summary metrics reported at the end of the SDTM validation
process in the sdtm_validate macro. There are no errors. It is noted that two checks
could not be run (lines 9 and 14).

For more information about the Validation Metrics data set, see Table 6.10 on page
147.
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Cross-Standard Validation

Overview

The implementation of the ADaM 2.1 standard in the SAS Clinical Standards Toolkit 1.5
requires the use of a number of cross-standard validation checks. These cross-standard
validation checks compare data and metadata between two different standards, such as
ADaM 2.1 and SDTM 3.1.2.

The SAS Clinical Standards Toolkit 1.5 provides two macros that enable cross-standard
comparisons: cstcheck crossstdcomparedomains.sas and
cstcheck_crossstdmetamismatch.sas. These macros are located at: ! sasroot/
cstframework/sasmacro.

The cstcheck_crossstdcomparedomains
Macro

The cstcheck_crossstdcomparedomains macro compares values for one or more
columns in one table with those same columns in another domain in another standard.
Or, it compares the values against metadata from the comparison standard. The macro
requires use of _cstCodelogic as a full DATA step or PROC SQL invocation. This
DATA or SQL step assumes as input a work copy of the column metadata data set
returned by the cstutil_buildcollist macro. Any resulting records in the derived data set
represent errors to be reported.

Here are example validation checks that use the cstcheck crossstdcomparedomains
macro:

ADaM subject not found in the SDTM DM domain
ADaM SDTM domain reference (for traceability), but the SDTM domain is unknown

An ADaM 2.1 validation check that uses this macro is ADAM0053. Here is the rule
description for this check, taken from the CDISC ADaM Validation document:
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Invalid STUDYID/USUBJID combination not found in the SDTM
Demographics domain.

Here is the message text for this check:
The values of USUBJID are not present in SDTM.DM

Here is sample code from the codelogic field from the ADaM 2.1 Validation Master data
set for validation check ADAMO0053. In this example, & _cstSQLColList and
& cstCrossDatalLib are generated by the macro prior to execution of codelogic.
%let cstCRDomName=DM;
proc sgl noprint;
create table work. cstproblems as
select & cstSQLColList
from & cstDSName

except select & cstSQLColList from & cstCrossDatalib..& cstCRDomName;
quit;

The cstcheck crossstdmetamismatch Macro

The cstcheck _crossstdmetamismatch macro identifies inconsistencies in metadata
across registered standards. The macro requires use of _cstCodelLogic as a full DATA
step or PROC SQL invocation. This DATA step or SQL step assumes as input a work
copy of the column metadata data set returned by the cstutil_buildcollist macro. Any
resulting records in the derived data set represent errors to be reported.

Assumptions:
1 No data content is accessed for this check.
2 Both study and reference metadata are available to assess compliance.

3 The _cstProblems macro includes at least two columns. The mnemonics are from
the global standards library data set:

& cstStMnemonic._value (for example, ADAM_value containing the value of the
column of interest from the primary standard)

& cstCrMnemonic._value (for example, SDTM_value containing the value of the
column of interest from the comparison standard)
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Required global macro variables:

_cstcrossstd: The name of the comparison standard. It is also used as a parameter
to initialize _cstCrMnemonic.

_cstcrossstdver: The version of the comparison standard.

_cstrunstd: The primary standard. It is also used as a parameter to initialize
_cstStMnemonic.

_cstrunstdver: The version of the primary standard.

An ADaM 2.1 validation check that uses this macro is ADAMO0002. Here is the rule
description for this check, taken from the CDISC ADaM Validation document:

“‘Any ADaM variable whose name is the same as an SDTM variable must be a copy of
the SDTM variable, and its label and values must not be modified.”

Here is the message text for this check:

A variable is present in ADaM with the same name as a variable
present in SDTM but the variables do not have identical labels

Here is sample code from the codelogic field from the ADaM 2.1 Validation Master data
set for validation check ADAMO0002. In this example, & cstStMnemonic=ADAM and
& cstCrMnemonic=SDTM are generated by the macro prior to execution of codelogic.

%let cstAttr=label;
proc sgl noprint;
create table work. cstProblems as
select & cstStMne..sasref, & cstStMne..table, & cstStMne..column,
& cstStMne..& cstAttr as & cstStMne. value,
& cstCrMne..& cstAttr as & cstCrMne. value
from work. cstcolumnmetadata & cstStMne
left join
work. cstcrosscolumnmetadata & cstCrMne
on upcase (& cstStMne..column)=upcase (& cstCrMne. .column)
where & cstCrMne..column ne "" and
(& cstStMne..& cstAttr ne & cstCrMne..& cstAttr);
quit;
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Building a Validation Process

Overview

Building a SAS Clinical Standards Toolkit validation process is similar to building any
SAS Clinical Standards Toolkit process. The differences are the validation process
inputs and outputs, as defined in the SASReferences data set, can differ, a standard-
specific validate macro is called, and process output can include an optional Metrics
data set.

This table shows the standard-specific validation macros for all SAS Clinical Standards
Toolkit standards that support validation.

Table 6.11 Standard-Specific Validation Macros for Standards Supporting Validation

Standard and Version Validation Macro
CDISC-ADAM 2.1 %adam_validate
CDISC-CRTDDS 1.0 %crtdds_validate
CDISC-CT 1.0.0 %ct_validate
CDISC-ODM 1.3.0 %odm_validate
CDISC-ODM 1.3.1 %odm_validate
CDISC-SDTM 3.1.1 %sdtm_validate
CDISC-SDTM 3.1.2 %sdtm_validate
CDISC-SDTM 3.1.3 %sdtm_validate
CST-FRAMEWORK 1.2 %cstvalidate

The remainder of this section uses SDTM 3.1.3 as an example.
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SASReferences Customizations

A SAS Clinical Standards Toolkit validation process requires that you specify a
reference standard with which the source data and metadata can be compared. These
three records, specific to the standard and standardversion of interest, should be
included in the SASReferences data set:

Display 6.3 Defining the Reference Standard in the SASReferences Data Set

standard | 3tandardvers'mn| type | sublype | SaSiet |:&ﬂype| path | order MMEMNATIE
CDISC-SDTM 313 referencecontiol vakdation refcntl libref
COISC-SOTM 313 ieferencemetadata cobumn efmeta  Bhoef
COISC-SDTM 313 ieferencemetadata table refmeta  bhoef

The empty path field signals that the path and memname information should be derived
from the StandardSASReferences data set associated with the standard and
standardversion. Including the referencecontrol and referencemetadata records is
unique to validation process in the SAS Clinical Standards Toolkit.

The SAS Clinical Standards Toolkit validation can include references to these files:

1 A validation-specific properties file.

Display 6.4 Defining the Validation-Specific Properties File in the SASReferences Data Set

standard |sla1|:lmdwersion| type |sul:|lype| S&Sref | reftype | path | order | mEmname

CDISC-S5DTM 31.3 properties  walidation  walprop fikeraf EotudyF ootPath/programs 2 wabdabon propertiez

The Validation.Properties file sets process global macro variables specific to
validation, such as metrics. For a complete discussion of these properties, see
“Validation.Properties” on page 143. For information about the derived global macro
variables, see Appendix 1, “Global Macro Variables,” on page 393. The
Validation.Properties file is a required file to support the SAS Clinical Standards
Toolkit validation.

Validation properties do not need to be separately referenced in SASReferences.

2 The output location of any process-generated Metrics data set.
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Display 6.5 Defining the Metrics Output Location in the SASReferences Data Set

_ standard | stendardversion | lype | sublype | SASwet | refype |  path | oder | memname
COISC-SDTM 31.3 tesudts vahdation results bt hstudpOutputP ath/results . walidation_metrics sasThdat
The Metrics data set provides a summary of the validation process, including error
counts, processing time, and denominators for specific checks. For a complete

discussion of validation metrics, see “Validation Metrics” on page 146 and
“Validation Results and Metrics” on page 168. For information about the global
macro variables that govern metrics output, see Appendix 1, “Global Macro
Variables,” on page 393. The Metrics data set is typically output to the same
location as the validation Results data set. This location is common to all SAS
Clinical Standards Toolkit processes.

3 The location of any libraries containing controlled terminology, format catalogs, and
coding dictionary data sets.

Display 6.6 Defining the Location of Controlled Terminology in the SASReferences Data Set

standard | standardversion | type | sublype | SaSnef | lellmB! path | afder | MEMNans
COISC-SDTM 313 fmtsearch frats hbeef  EstudyRootPath/terminology/formats 1 formats sasTheoat
CDISC-5DTM 313 referencectem chret hbref  EstudyRootPathAerminclogy/coding-dictionanes 1 meddra.zas7bdat
CDISC-TERMINOLOGY MCI_THESAURUS  fmtzearch ctfmk el &_celGRoot/standardz/cdizc-terminology-1.5/cdizc-adimy 201 104/ fommats 2 clemmsz. zaz7boat

The type=fmtsearch records enable you to specify multiple format catalogs (for
example, company-wide, compound, group-level, and study-level). Order in the
format search path is set by the order field. The type=referencecterm record
enables you to specify one or more lookup data sets (such as dictionary lookups like
LOINC and MedDRA). These lookup data sets do not need to conform to a specific
structure, and they do not need to be in a structure that can be read into a SAS
format. Customized code (typically in the Validation Master codelogic field) is
required to join domain data with each associated lookup data set.

4 The location of the run-time Validation Control data set.

Display 6.7 Defining the Run-Time Validation Control Location in the SASReferences Data
Set

__standard | standardversion| wpe | sublype | SASref [refype|  pah  [oder|  memname
COISCSDTM  31.3 contral  wabdation srcentl bbeef  EstudvRoatPath/control . valdaton_contral sas7hdat

The Validation Control data set is required and discussed in the following section.
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Validation Control: Specification of Run-Time
Checks

Each SAS Clinical Standards Toolkit validation process requires you to specify the
validation checks to be run. This is accomplished by cloning, subsetting, or building a
set of validation checks based on the Validation Master data set. (See “Validation
Check Metadata: Validation Master” on page 127.) The SAS Clinical Standards Toolkit
assumes that each Validation Control data set is structurally equivalent to the Validation
Master data set.

A sample CDISC SDTM 3.1.3 Validation Control data set is deployed to this directory:

sample study library directory/cdisc-sdtm-3.1.3-1.5/
sascstdemodata/control

By default, the Validation Control data set name is validation_control.sas7bdat.

As a required input to a validation process, the Validation Control data set must be
referenced in the run-time SASReferences file. (See Display 6.7 on page 155.)

The &studyRootPath value is assumed to have been set to sample study library
directory/cdisc-sdtm-3.1.3/sascstdemodata.

The Validation Master data set (illustrated in Display 6.3 on page 154 and in this
display) serves as the source for Validation Control content. Note that in this display, the
path and memname information have been derived from the StandardSASReferences
data set and points to the global standards library.

Display 6.8 Defining Validation Control Data Set Location

__standard | standaidversion|  wpe | sublype | SASret | reftype | __pah _ Joder|  memname
COISCSDTM 313 referencecontrol validation  refertl  Bhiet  &_cetGRaot fstandards/edise-sdim-3.1.3-1 BAvabdation/ cordiol validation_master. sas7bdat

This table provides examples of how to create a Validation Control data set from the
Validation Master data set. The sample code is written assuming that the code will be
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submitted in a context where libraries have been allocated and the format search and
autocall paths have been set.

Table 6.12 Sample Code to Create Validation Control Data Set

Check
Subset

All checks
provided
with the
SAS Clinical
Standards
Toolkit.

Structural
checks
(metadata-
only checks
that do not
require
access to
the domain
data).

Content
checks
(checks that
require
access to
the domain
data).

Checks with
a production
status.

Sample Code

data control.validation control;
set refcntl.validation master;

run;

data control.validation control;

set refcntl.validation master
(where= (upcase (checktype) ="METADATA") ) ; run;

data control.validation control;

set refcntl.validation master

(where= (upcase (checktype) ne "METADATA")) ;

run;

data control.validation control;

set refcntl.validation master
(where= (checkstatus>0)) ;

run;
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Check
Subset Sample Code

Sampling of proc sort data=refcntl.validation master
checks, one out=work.control;

for each b 3 eckid
check y codesource checkid;
macro. run;

data work.control;
set work.control;
by codesource;

if first.codesource;
run;

proc sort data=work.control
out=control.validation control (label="Check
sampler") ;

by checkid;

run;

Checks new data control.validation control;
gg¥ﬂ§523 set refcntl.validation master (where=(standardVersion
T = 1"3.1.3"));

run;

All codelist-  data control.validation control;

related c

checks se . .

(checks that refcntl.validation master

use the (where= (upcase (checksource) ="CSTCHECK _
cstcheck NOTINCODELIST")) ;

notincodelist ., .

macro).

Generally, the SAS Clinical Standards Toolkit processes validation checks in the order
in which they appear in the Validation Control data set. Each validation process honors
the default validation property _cstCheckSortOrder. If this property is not set, then the
data set order is assumed. As a part of the Validation Control derivation, checks can be
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sorted in any user-defined order. Or, _cstCheckSortOrder can be set to sort the
Validation Control data set at run time by any fields in that data set.

TIP Best Practice Recommendation: You might find the prioritization of checks to be
helpful in identifying problems early in the process, or for using as prerequisites for
checks that follow.

Setting Properties for the Validation Process

Across all standards, the set of properties that are available for a validation process is
extensive. (For more information about the full set of validation properties, see Appendix
1, “Global Macro Variables,” on page 393.) However, only a few properties are modified
on a regular basis. These include:

_cstSASRefsLoc, If you want to point to another location for the SASReferences file.
_cstSASRefsName, which points to another SASReferences filename.

_cstSASRefs, which points to a specific libref.sasreferences file to use. (This file is
typically in Work.)

_cstSubjectColumns, which provides a space-delimited list of the columns that
identify a subject.

_cstReallocateSASRefs, which reallocates SAS librefs and filerefs in the same SAS
session, which is important when changing studies or standards.

_cstFMTLibraries, which modifies the format search path built from SASReferences.
This change is most often used to add a reference to a Work format catalog.

_cstCheckSortOrder, which provides a set of Validation Control columns to re-sort
the check processing order.

_cstMetrics, set to 1 to enable metrics calculations and reporting.
_cstDebug, which turns on or off debugging for the session.

_cstDebugOptions, which alters the SAS options when debugging.
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These changes should be made before the process setup begins (as changes to the
properties file), or after the process setup ends (as a series of %let statements in the
code stream).

TIP Best Practice Recommendation: Centralizing property changes in properties
files, rather than distributing them in code segments, offers advantages for debugging
and documenting processes. Properties are translated to global macro variables by
calls to the cst_setstandardproperties or cst_setproperties framework utility macros
during process setup. They are reported in the SAS log, and are generally
documented in the process SASReferences file.

Running a Validation Process

Sample CDISC SDTM 3.1.3 Driver Program:
validate_data.sas

Overview

Each SAS Clinical Standards Toolkit process uses a SAS driver module to set up the
program execution flow. The following steps show the execution flow in a typical SAS
driver module to perform the SAS Clinical Standards Toolkit validation. For example, the
CDISC SDTM 3.1.3 validation driver module is in: sample study library
directory/cdisc-sdtm-3.1.3-1.5.

Step 1: Define macro variables required by the validation
Pprocess.

%let cstStandard=CDISC-SDTM;

%let cstStandardVersion=3.1.3;

%let cstVersion=;

%let cstCTPaths=;

%let cstCTMemname=;

%let cstCTDescription=;

These macro variables are used as substitution parameters later in the driver module to
reduce the number of code changes required.
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%cst_setStandardProperties( cstStandard=CST-FRAMEWORK, cstSubType=initialize);

Initialize the minimum set of global macro variables used to run any SAS Clinical
Standards Toolkit process. This includes the names of work data sets, default locations
of files, and metadata used to populate the process Results data set.

Each registered standard should have its own initialize.properties. For each standard
that is included in a specific process, the %cst_setstandardproperties macro can be
called at this point. Alternatively, type=properties records can be added to the
SASReferences data set, and the properties are processed when the
%cstutil_allocatesasreferences macro is called. This latter approach is followed in the
SDTM validate_data.sas driver module.

%$cst_getRegisteredStandards (_cstOutputDS=work. cstStandards) ;
data null ;
set work. cstStandards (where=(standard="CST-FRAMEWORK")) ;
call symputx(' cstVersion',strip(productrevision)) ;
run;

Get the list of registered standards to determine the version of the SAS Clinical
Standards Toolkit.

* Set Controlled Terminology version for this process *;
%cst_getstandardsubtypes( cstStandard=CDISC-TERMINOLOGY, cstOutputDS=work. cstStdSubTypes) ;
data null ;
set work. cstStdSubTypes (where=(standardversion="& cstStandard" and isstandarddefault='Y'"));
* User can override CT version of interest by specifying a different where clause: *;
* Example: (where=(standardversion="& cstStandard" and standardsubtypeversion='201104")) *;
call symputx (' cstCTPath',path);
call symputx (' cstCTMemname', memname) ;
call symputx (' cstCTDescription',description);
run;

proc datasets lib=work nolist;
delete cstStandards _cstStdSubTypes;
quit;

Choose the default controlled terminology that is associated with the _cstStandard and
_cstStandardVersion. Cleanup work files.

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

* The following data step sets (at a minimum) the studyrootpath and studyoutputpath. These *;
* are used to make the driver programs portable across platforms and allow the code to be *;
* run with minimal modification. These macro variables by default point to locations within *;
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* the cstSamplelLibrary, set during install but modifiable thereafter. The cstSampleLibrary *;

* ig assumed to allow write operations by this driver module. *;
*********************************************************************************************;

%$cstutil setcstsroot;
data null_;
call symput ('studyRootPath', cats("& cstSRoot",
"/cdisc-sdtm-3.1.3-& cstVersion/sascstdemodata")) ;
call symput ('studyOutputPath', cats("& cstSRoot",
"/cdisc-sdtm-3.1.3-& cstVersion/sascstdemodata")) ;
run;

Note: & cstSRoot is set by the call to %cstutil_setcstsroot to the location of the
cstSampleLibrary that was defined during the product installation.

$let workPath=%sysfunc (pathname (work)) ;

The workPath value provides the path to the Work directory. This directory is referenced
within the sample study SASReferences data set path column. It is not required.

Step 2: Build and populate the SASReferences data set

%let cstSetupSrc=SASREFERENCES;

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

* One strategy to defining the required library and file metadata for a CST process *;
* is to optionally build SASReferences in the WORK library. An example of how to do  *;
* this follows. *;
* *

* The call to cstutil processsetup below tells CST how SASReferences will be provided *;
* and referenced. If SASReferences is built in work, the call to cstutil processsetup *;
* may, assuming all defaults, be as simple as %cstutil processsetup () *;

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

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

* Build the SASReferences data set *;
* column order: standard, standardversion, type, subtype, sasref, reftype, iotype, *;
* filetype, allowoverwrite, relpathprefix, path, order, memname, comment *;
* note that & cstGRoot points to the Global Library root directory *;

* path and memname are not required for Global Library references - defaults will be used*;
******************************************************************************************,-
%cst_createdsfromtemplate( cstStandard=CST-FRAMEWORK, cstType=control, cstSubType=reference,
_cstOutputDS=work.sasreferences) ;
proc sql;
insert into work.sasreferences
values ("CST-FRAMEWORK" "1.2" "messages" "" "messages" "libref" "input" "dataset"



Running a Validation Process 163

llNll mwonn 1 nmmonwn )
values ("& cstStandard" "& cstStandardVersion" "control" "validation" "cntl v" "libref"
"input" "dataset" "N" "" "gstudyRootPath/control" . "validation control.sas7bdat" "")

[etc.]
quit;

The cst_createdsfromtemplate macro initializes the SASReferences data set that is
required for SDTM validation. The SASReferences data set defines the location and
name of each input metadata source, input data source, and output file that is created
by the validation process, including the Validation Control data set. The Validation
Control data set contains the set of checks to include in the validation process. The
sample validate_data.sas driver program sets the path of the Validation Control data set
to &studyRootPath/control and sets the name to validation_control.sas7bdat.
Based on the code executed in step 1, this is the path:

sample study library directory/cdisc-sdtm-3.1.3/
sascstdemodata/control/validation control.sas7bdat.

For an explanation of the purpose and content of each SASReferences file, see
“SASReferences File” on page 93. For a fully initialized SASReferences data set for
SDTM validation, see Display 5.3 on page 104.

Step 3: Call the %cstutil_processsetup macro.

The %cstutil_processsetup macro completes process setup. It ensures that all SAS
librefs and filerefs are allocated; all system options, macro autocall paths, and format
search paths are set; and that all global macro variables that are required by the
process have been appropriately initialized.

The %cstutil_processsetup macro uses these parameters.

cstSASReferencesSource
This parameter determines what initial source setup should be based on. Valid
values are SASREFERENCES (default) or RESULTS. If RESULTS is specified, then
no other parameters are required, and setup responsibility is passed to the
cstutil_reportsetup macro. The Results data set name must be passed to
cstutil_reportsetup as libref. memname.
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cstSASReferencesLocation
This parameter specifies the folder location of the SASReferences data set. (The
default value is the path to the Work library.)

cstSASReferencesName
This parameter specifies the name of the SASReferences data set. (The default
value is SASREFERENCES.)

The %cstutil_processsetup macro call:
%$cstutil processsetup () ;

in the validate _data.sas driver reflects the acceptance of the macro parameter defaults
listed above.

The %cstutil_processsetup macro parameter values tell the process where to find the
SASReferences data set.

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

* Set global macro variables for the location of the sasreferences *;

* file (overrides default properties initialized above *;
*********************************************************************;

%let cstSASRefsName=& cstSASReferencesName;
%let cstSASRefsLoc=& cstSASReferencesLocation;

The final setup step for the %cstutil_processsetup macro is a call to the
%cstutil_allocatesasreferences utility macro. The SASReferences data set is now
interpreted by the SAS Clinical Standards Toolkit. These actions complete the process:

1 The %cst_insertstandardsasrefs macro is called to insert paths into any records that
are missing path information. The information is captured from the
StandardSASReferences data set for each standard. For more information about
how this works, see “Inserting Information from Registered Standards into a
SASReferences File” on page 22.

2 Multiple calls to the %cstutilvalidatesasreferences macro are made to perform
internal validation on the SASReferences data set.

The validation performed by the %cstutilvalidatesasreferences macro is described in
the“Assessing Structural Integrity and Content” on page 108.
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3 Allfilerefs and librefs are allocated. (This action is contingent on the
_cstReallocateSASRefs property or global macro variable value).

4 Any property files are passed to the %cst_setproperties macro to create global
macro variables.

5 The format search path is set if any type=fmtsearch records are found. This is based
on the order specified.

6 The autocall path is set if any type=autocall records are found. This is based on the
order specified.

7 A Messages data set is created to contain records from each referenced standard.
This data set is based on the _cstMessages and _cstMessageOrder properties or
global macro variable values. This data set is used for the duration of the process to
add fully resolved messages to the Results data set.

At this point, all libraries should be allocated, all paths and global macros should be set,
and the global status macro variable _cst_rc should be set to 0. The process is ready to
proceed.

CAUTION! The SASReferences data set is key to the process, and any errors will
cause the process to fail. This is a common process failure point because of the
importance of the SASReferences data set. For tips on debugging problems with the
SASReferences data set, see “Special Topic: Debugging a Validation Process” on page
204 and “Assessing Structural Integrity and Content” on page 108.

Step 4: Run validation tasks.

* Run the standard-specific validation macro. ;
%$sdtm_validate;

The %sdtm_validate macro performs these tasks:
1 The macro looks up the Validation Control data set reference from SASReferences.

2 The macro re-sorts the Validation Control data set based on the
_cstCheckSortOrder property or global macro variable value. This step is optional.
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3 Metadata about the validation process, such as the standard/version, key files
referenced, and process datetimes, is added to the process Results data set.

4 For each check in the Validation Control data set with a checkstatus > 0, this macro
calls the check macro specified in the Validation Control codesource field. It passes
all of the check metadata to the check macro.

5 After all of the checks are run, these events happen:

The results are saved to the file specified in SASReferences (type=results,
subtype=validationresults).

Any process results are summarized in the Metrics data set if specified.

The metrics are saved to the file specified in SASReferences (type=results,
subtype=validationmetrics).

Various SAS Work files are cleaned up if needed.

For tips on debugging if unexpected errors occur, see “Special Topic: Debugging a
Validation Process” on page 204.

Step 5: Clean up the session.

* Clean up the SAS Clinical Standards Toolkit process

files, macro variables and macros.;

%$*cstutil cleanupcstsession (
_cstClearCompiledMacros=0,
_cstClearLibRefs=0,
_CstResetSASAutos=0,
_cstResetCmpLib=0,
_cstResetFmtSearch=0,
_cstResetSASOptions=1,
_cstDeleteFiles=1,
_cstDeleteGlobalMacroVars=0) ;

This step is optional, and it is unnecessary with batch processing. You should not clean
up prematurely or aggressively if additional SAS Clinical Standards Toolkit processes
are to be run in the same interactive SAS session.
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Parameter Details

This table summarizes what the SAS Clinical Standards Toolkit attempts to do when
each of the %cstutil_cleanupcstsession macro parameters is enabled.

Table 6.13 Parameter Details for the %cstutil _cleanupcstsession Macro

Macro Parameter Action Attempted
_cstClearCompiledMacros Delete all macros from the work.sasmacr catalog.

_cstResetSASAutos Reset the SASAutos path based on the value of the macro
variable cstInitSASAutos. This macro parameter is typically set
in the driver module to capture the SASAutos value at the start
of the SAS Clinical Standards Toolkit process (before calling
%cstutil_allocatesasreferences). This parameter is ignored if
_cstinitSASAutos does not exist.

_cstClearLibRefs Clear all filerefs and librefs included in SASReferences, except
any autocall filerefs.

_cstResetCmpLib Reset the compiled library path based on the cmplib value at
the start of the SAS Clinical Standards Toolkit process. This
macro parameter is ignored if the work._cstsessionoptions
data set does not exist. To support this functionality, this data
set is created in the %cstutil_processsetup macro before
calling the %cstutil_allocatesasreferences macro.

_cstResetFmtSearch Reset the fmtsearch path based on the fmtsearch value at the
start of the SAS Clinical Standards Toolkit process. This macro
parameter is ignored if the work._cstsessionoptions data set
does not exist. To support this functionality, this data set is
created in the %cstutil_processsetup macro before calling the
%cstutil_allocatesasreferences macro.

_cstResetSASOptions Reset all SAS options back to their status at the start of the
SAS Clinical Standards Toolkit process. This macro parameter
is ignored if the work._cstsessionoptions data set does not
exist. To support this functionality, this data set is created in
the %cstutil_processsetup macro before calling the
Y%cstutil_allocatesasreferences macro.

_cstDeleteFiles Delete files if the global macro variable _cstDebug=0. Files are
& cstsasrefs, & _cstmessages, and work._cstsessionoptions.
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Macro Parameter Action Attempted

_cstDeleteGlobalMacroVars Call %symdel for all macro variables found in sashelp.vmacro
(where=(lowcase(name) =:"_cst" and scope="GLOBAL")).

Validation Results and Metrics

For SAS Clinical Standards Toolkit validation processes, the primary products of each
validation process are the Results data set and the Metrics data set. These data sets
itemize and summarize the findings of the validation process.

Display 6.9 on page 169 summarizes a sample validation process. Here are a few facts
about the sample validation process:

1 The validation process was run on CDISC SDTM 3.1.3 source data.
2 It referenced a Validation Control data set that contained metadata for four checks.

3 Itincluded SASReferences records to persist the results as results.validation_results
and results.validation_metrics.

Note: In these displays, some rows have been hidden to reduce redundant
examples.
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Display 6.9 Example of a Validation Results Data Set (#1)

sesulid | checkid | resuliseq | segna | srcdala | message | resubseverty | resubflag | _cst_rc

1 CSTmMOS 1 1 CST_SETPROPERTIES The propesties were processed from the PATH Info 0 [t}
./csiGloball & J: fards k-1.5/programs/dinitialize. properties

2 csToo2 1 1 CST_CREATEDS work.sasteferences was created as requested Info ] o

CSTO200 1 1 CSTUTIL PROCESSSETUP Process setup i using this SASReferences: C:\Users\sasses\AppD ata\Local\ T emp\GAS Info 1] o
- Temporary Fles\_TD4156_D72672_/sasteferences

4 CST0200 1 1 CST_INSERTSTANDARDSASREFS SASReferences data set was successfully validated Info 4 0

5 CST0200 1 2 CSTUTIL_ALLOCATESASREFERENCES  SASF data set was Ay validated Info 0 0

6 |CsTO0g 1 1 CST_SETPROPERTIES The properties were processed from the PATH o ) Info 0 0
c/esiioballibsary/standards/cdisc-sdim-3.1.3-1. 5/programs /initialize properties

7 |csTmos 1 1 CST_SETPROPERTIES The pioperties were processed fiom the PATH o i Info 0 0
ciicatSamplelibrap/cdisc-edim-3.1. 31, 5/sascstdemodatasprograms/validation pioperties

8 CST0200 1 1 SDTM_VALIDATE PROCESS STANDARD: CDISC-SDTM Inio 0 0

9 |CSTO200 1 2 SDTM_VALIDATE PROCESS STANDARDVERSION: 31.3 Info 0 0

10 | CsTo200 1 3 SDTM_VALIDATE PROCESS DRIVER: SDTM_VALIDATE Info 0 ]

11 | CsT0200 1 4 SDTM_VALIDATE PROCESS DATE: 2012-10-01T09.57:14 Info 0 0

12 | CsT0200 1 5 SDTM_VALIDATE PROCESS TYPE: VALIDATION Info 0 0

13 CSTO0200 1 6 SDTM_VALIDATE PROCESS SASREFERENCES: Ci\Users\sasses\ippData\Local\Temp\SAS Temporaty  |nfo 0 0

& Files\_TD4156_D72672_/sasieferences sas7hdat

14 C5T0200 1 7 SDTM_VALIDATE PROCESS STUDYROOTPATH: c:/cstS ampleLibrany/cdisc-sdtm-31. 31 5/sascsldemodats  Info 0 ]

15 |CST0200 1 8 SDTM_VALIDATE PROCESS GLOBALLIBRARY: c:/cstGlobalLibrary Inio 0 0

16 |CSTO0200 1 3 SDTM_VALIDATE PROCESS CSTVERSION: 1.5 Inio 0 ]
PROCESS CONTROLLED TERMINOLOGY SOURCE:

17 CST0200 1 10 SDTM_VALIDATE c:/estGloballbany/standards/cdisc-terminology-1,5/ cdisc-sdimd 201104 formats/cterms Inio 0 0
[Controlled T esminology released by NCI on 2011-04-08)

18 CSTOM00  SDTMOIM 1 1 SRCDATADM No enors detected in SRCDATA DM Info 0 1}

19 CSTM0O0  SDTMOM3D 1 1 SRCDATADM Mo enors detected in SRCDATA DM Info 0 a

20 SDTMO435 SDTMO435 1 1 SRCDATARS RSEVAL must be populated when RSEVALID iz populated Enor 1 1}

21 CSTO032 SDTMO451 1 1 CSTCHECK_MOTINCODELIST Reference teimmology data set meddra was set ta ctref meddra Infe 0 o

22 SDTMO451 SDTMOD451 1 2 SACDATAAE AELLT Invahd value for Coded Tesm ‘Waming 1 o

Display 6.10 Example of a Validation Results Data Set (#2)

resulid | checkid | resuliseq | seano | actual | keyvalues resultdetails

1 |CsTO108 1 1

2 |CsTo102 1 1

3 |CsTo200 1 1

4 |CsTO0200 1 1

5 |CsT0200 1 2

[ CsToos il 1

T |CsTO0B 1 1

8 |csTozoo 1 1

9 |csTozm 1 2

10 |CSTO200 1 3

11 |CST0200 1 4

12 |CST0200 1 5

13 |CST0200 1 3

14 |CST0200 1 7

18 |CST0200 1 g

18 CST0200 1 L]

17 C5T0200 1 10

18 |CSTOI00  SDTMOI0N 1 ) |

19 |CSTOMOO  SDTMO130 1 1

20 |SDTM0435 SDTMO435 1 1 RSEVAL=RSEVALID=INVESTIGATOR  STUDYID=SASCSTDEMODATAUSUBID=5001P011,RSSEQ=3

2 CSTO032  SDTMO451 1 1 The lookupSource value did not have an

| associated libref
) SDTMO451T SDTMO451 1 2 AELLT= STUDYID=SASCSTDEMODATA USUBJID=5001PO08 AEDECOD=Rash Haz coding been done against the same
pruritic AESTDTC=2008-03-01T16:30 version of MedDRA?

Table 6.14

Lines

1,6,7

2

Comments about the Validation Results Data Sets in Displays 6.9 and 6.10

Comment

Informational notes about processing the properties files.

Informational note saying that the creation of work.sasreferences was

successful.
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Lines

3

4-5

8-17

18-19

20

21-22

Comment

Informational note from cstutil_processsetup that informs you of the location
of the SASReferences data set.

Informational notes that inform you that the process SASReferences data
set passed internal validation using the cstutilvalidatesasreferences macro
called from two different macros.

Informational summary that provides internal documentation about the
process.

Checks SDTM0101 and SDTM0130 ran without error.

An error was detected in the SRCDATA.RS domain. The keyvalues column
identifies the problem RS record, and the actual column reports the values
that are in error.

Check SDTM0451 performs a terminology lookup for the AELLT column in
SRCDATA.AE using the ctref. meddra data set. The ctref SAS libref was
defined in the SASReferences type=referencecterm record pointing to the
SAS library containing the medDRA data set. The keyvalues column
identifies the problem AE record, and the actual column reports that the
problem AELLT value in error was blank.
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Display 6.11 Example of a Validation Metrics Data Set

metncpasameter | recoount | rezulid | srcdata resultseg

1 # of subjects 70 SDTMO10T SRCDATADM 1
2 # of records tested 350 SDTMOIDT SRCDATADM 1
3 Elapsed time to nen check: 0000:01 . SDTMO107T  CSTCHECK_COLUMM 1
4 # of subjects 70 SDTMO130 SRCDATADM 1
5 # of reconds tested 70 SDTMON30 SRCDATADM 1
B Elapsed time to run check: 00001 . SDTMmM 30 CSTCHECK_COLUMM 1
7 |#ofsubjects 1 SDTMD435 SRCDATARS 1
B # of records tested 3 SDTM0435 SRCDATARS 1
g Elapsed time to nan check: 000N . 50TM0435 CSTCHECK _COLUMNCOMPARE 1
10 # of records tested 108 SDTMO451 SRCDATAAE 1
11 Elapsed time to mn check: 0:00:01 . 5DTMO451 CSTCHECK_MOTIMCODELIST 1
12 # of distinct check mwocations 4 METRICS  SDTM_VALIDATE 1
13 # check invocations not iun O METRICS  SDTM_MVALIDATE 1
14 Enars [seventy=High] reported 1 METRICS  SDTM_VALIDATE 1
15 |Wamings [zeventy=Medum] reported 1 METRICS SDTM_VALIDATE 1
16 |Motes [seventy=Low)] reported 0 METRICS  SDTM_VALIDATE 1
17 Struchural enors, wamings and notes 0 METRICS SDTM_VALIDATE 1
18 Content emors, wamings and notes 2 METRICS  SDTM_VALIDATE 1

Table 6.15 Comments about the Validation Metrics Data Set

Lines Comment

1-2 In check SDTMO0101, 70 subjects and 5 date columns for each DM subject were
evaluated.

3 Check SDTM0101 took one second to run using cstcheck_column.

10 Check SDTMO0451 evaluated the AELLT column for each of the 106
SRCDATA.AE records.

12 A summary metric of unique check invocations.

13 A summary metric of the number of checks that failed to run. (These metrics are
defined as distinct checkid and resultseq combinations in the Results data set
where resultflag=-1).

14-18 Summary metric counts of the number of records, by type of metric, in the
Results data set.
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Here are some general observations:

The absence of a value in the results.checkid field can be used as an indicator of
whether messaging has been set up. If the checkid field is nonmissing in a Results
record, then messaging related to a specific validation check is available.

A resultseq value > 1 indicates a repeat invocation of a specific validation check.
There should be differences in the Validation Control metadata for the specific
validation check.

The seqno field is intended to be a record (message) counter in each specific check
invocation. Generally, this value starts with 1 on the first record, and increments by 1

until the last record for each checkid and resultseq combination. One exception is
with the Validation Control column reportAll=N. This signals the code to not write a
record to the Results data set for each record in error. However, segno continues to
increment in this case, resulting in a gap in seqno values, with the last segno
approximating the total number of records in error.

A set of sample validation reports is available to summarize the SAS Clinical Standards

Toolkit validation process results and metrics. For more information, see Chapter 10,
“‘Reporting,” on page 373.

Validation Checks by Standard

Overview

The SAS Clinical Standards Toolkit 1.5 provides a set of defined checks for each
standard, where the global standards library directory/metadata standards data set
supportsvalidation flag is set to “Y”. By default, each Validation Master data set is
located in the global standards library directory/standards/
<standard>/validation/control folder.
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This table summarizes the content of each standard-specific validation_master data set
that is provided by SAS:

Table 6.16 Summary of Checks in Each validation_master Data Set That Is Provided by SAS

CDISC Standard Total Number of Number of Unique Number of Check
and Version Check Records Checks Macros Used
ADaM 2.1 264 257 14
CRT-DDS 1.0 83 12 7
CT1.0.0 34 14 7
ODM 1.3.0 179 39 10
ODM 1.3.1 190 38 10
SDTM 3.1.1 257 150 14
SDTM 3.1.2 247 243 15
SDTM 3.1.3 290 263 15
CST-FRAMEWORK 130 86 11
ADaM 2.1

The CDISC ADaM validation checks are derived from the SAS interpretation of the
CDISC ADaM Validation Checks Version 1.0 (final production version dated September
20, 2010) and the CDISC ADaM Validation Checks Version 1.1 maintenance release
(dated and released January 21, 2011 to correct errors and remove duplicate checks).

In addition, SAS has added 45 unique checks (52 total records) to the Validation Master
data set. These checks can be identified where checksource=“SAS”.

ADaM data sets are typically derived from a tabulation study, such as SDTM or SEND.
Some checks require the comparison of ADaM content with data and metadata from the
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tabulation source. Of the 264 validation_master records, 22 involve a comparison with
another CDISC standard such as SDTM 3.1.3.

CDISC CRT-DDS 1.0

The SAS Clinical Standards Toolkit provides check macros that validate the data in the
SAS data sets representing CDISC CRT-DDS data. The goal of these check macros is
to ensure that all data is correctly specified and that referential integrity is maintained.
As a result, a standards-compliant CDISC define.xml file can be produced from these
data sets.

The validity of CRT-DDS data is determined by the standard in the form of XML schema
definitions. These XML schema definitions must be translated into checks appropriate
for the relational and tabular format.

Checks fall into these general categories:

Ensures that all cross-table references are satisfied and that the referenced item
actually exists (referential integrity).

Ensures that required variables are not missing or empty for an observation or row.
Ensures that character data conforms to a particular format.
Formats are specified in the standard in one of two ways:
an enumeration
a regular expression

The SAS Clinical Standards Toolkit 1.5 provides 83 CDISC CRT-DDS validation
checks. These validation checks were developed by SAS and are based on CRT-DDS
and ODM implementation experience and careful review of the associated
implementation guides, with special emphasis on the occurrence of “should” within each
implementation guide. Table 6.17 on page 175 lists the types of checks for CRT-DDS
data.

Each check type is assumed to operate on data that exists in a source column in a
source data set. A check type can reference one or more parameters that validate the
source column data. A parameter can be a character string or a representation of some
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column other than the source column against which the source column data must be
compared.

All character comparisons are case sensitive. Character data is assumed to have been
trimmed of leading or trailing white space.

Table 6.17 CRT-DDS Validation Check Types

Check Type Category Description

Unique in data set Structural No two values for the source column can be the
same in the same source data set.

Required character value Data The trimmed (white space removed) value of
the character data must consist of one or more
characters.

Required numeric value Data The numeric value of the column cannot be
missing.

Enumeration(s0,s1,...) Data If character data exists, its value must match

one of the enumerated character strings. All
string comparisons are case sensitive.

Foreign Structural Each existing value in this column must have
key(targetColumn) an equivalent value in the target column.
Foreign key Structural A value is required for this column in every row.
required(targetColumn) Each value must have an equivalent value in

the target column. This check is the equivalent
of running the required character value check,
and this check failing if that check fails. If the
required character value passes, the foreign
key() check is run.
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Check Type Category
Character format: Data
language

Character format: Data
fileName

Character format: Data
sasFormat

Character format: Data
sasName

Unique across data Structural

sets(targetcolumnO,...)
Primary key Data
Must Have Structural

Corresponding
Value(targetColumn)

Description

The character data must consist of 1 to 8
alphabetical characters of any case. It can be
followed by a hyphen and any sequence of 1 to
8 alphabetical characters in any case or
numeric digits after that hyphen. For example, e
is a legal value, as is en-us, english, and
english-d842. Invalid values include 1en,
mumblespeak, and en_us. The hyphen
character sequence can be repeated, making a
value such as english-mumbly-growly-47 a
legal value. Regular expression: [a-zA-Z]{1,8}(-
[a-zA-Z0-9]{1,8})*.

The character data must not contain any
characters other than uppercase and lowercase
letters of the alphabet, numeric digits, an
underscore (_), or a period. Regular
expression: [A-Za-z0-9__.]+.

The first character must be either a lowercase
or uppercase letter, an underscore (_), or the
dollar sign ($). Any subsequent character must
be either an uppercase or lowercase letter, a
numeric digit, an underscore (_), or a period.
Regular expression: [A-Za-z_$][A-Za-z0-9_.]*.

The first character must be either a lowercase
or uppercase letter or an underscore (_). Any
subsequent character must be either an
uppercase or lowercase letter, a numeric digit,
or an underscore (_). Regular expression:
[A-Za-z_][A-Za-z0-9_]*.

No value in this column can be the same as any
value in any of the data set columns.

Must be unique in data set check type and the
required character value check type.

For each distinct value in this column, there
must be at least one equivalent value in the
target column.



Validation Checks by Standard 177

Check Type Category Description
No Duplicates Per Unique Structural For each distinct value in the target column,
Value(targetColumn) each value in the source column must be

unique. That is, the same value cannot appear
more than once in the source column for each
distinct value in the target column.

(1) This validation is a combination of checks CRT0101 and CRT0110.
(2) This validation is a combination of checks CRT0100 and CRT0101.
Each check type belongs to one of two categories.

1 Data checks have no dependencies on data outside of the source table. An example
is ensuring that a value exists in a column in which values cannot be missing.

2 Structural checks deal with relationships and data integrity between tables. Foreign
key enforcement is an example of a structural check. Structural conditions must be
met for the successful generation of a define.xml file. You might want to defer
structural checks until later in the process of populating the CRT-DDS data sets.
This is because foreign key relationships require that the data be made available in
a particular order (that is, a referenced key must be available before the foreign key
to it can exist).

The CDISC CRT-DDS validation also checks the data against a set of expected values.
The expected values have been stored in a format catalog (crtddsct.sas7bcat) and a
data set (crtddsct.sas7bdat). They are in the global standards library
directory/standards/cdisc-crtdds-1.0-1.5/formats folder.

The SASReferences data set needs to contain a row for fmtsearch, with SAS libref set
to crtfmt and the Filename should refer to crtddsct.sas7bcat.

CDISC ODM 1.3.0 and 1.3.1

The SAS Clinical Standards Toolkit provides check macros that validate the data in the
SAS data sets representing CDISC ODM data. The structure of this data is similar to
CDISC CRT-DDS. Therefore, the process for validating the data is similar. The goal of
these check macros is to ensure that all data is correctly specified, and that referential
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integrity is maintained. As a result, a standards-compliant CDISC define.xml file can be
produced from these data sets.

As in CRT-DDS, the validity of ODM data is determined by the standard in the form of
XML schema definitions. These XML schema definitions must be translated into checks
appropriate for the relational and tabular formats.

Checks fall into these general categories:

Ensures that all cross-table references are satisfied and that the referenced item
actually exists (referential integrity).

Ensures that required variables are not missing or empty for an observation or row.
Ensures that character data conforms to a particular format.
Formats are specified in the standard in one of two ways:

an enumeration

a regular expression

The SAS Clinical Standards Toolkit 1.5 provides 179 ODM 1.3.0 and 190 ODM 1.3.1
validation checks. These validation checks were developed by SAS and are based on
ODM implementation experience and careful review of the CDISC ODM Implementation
Guide, with special emphasis on the occurrence of “should” within the Implementation
Guide.

By default, the ODM 1.3.0 Validation Master data sets are located in the global
standards library directory/standards/cdisc-odm-1.3.0-1.5/
validation/control and the global standards library directory/
standards/cdisc-odm-1.3.1-1.5/validation/control folders.

Table 6.18 on page 179 lists the types of checks for ODM data.

Each check type is assumed to operate on data that exists in a source column in a
source data set. A check type can reference one or more parameters that validate the
source column data. A parameter can be a character string or a representation of a
column other than the source column against which the source column data must be
compared.
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All character comparisons are case sensitive. Character data is assumed to have been
trimmed of leading and trailing white space.

Table 6.18 ODM Validation Check Types

Check Type Category Description

Unique in data set Structural No two values for the source column can be
equivalent within the same source data set.

Structural Duplicate OrderNumber element. The
OrderNumber attribute must be unique within the
same source data set when not null.

Required character Data The trimmed (white space removed) value of the

value character data must consist of one or more
characters.

Required numeric Data The numeric value of the column cannot be

value missing.

Enumeration(s0,s1,...) Data If character data exists, its value must match one

of the given enumerated character strings. All
string comparisons are case sensitive.

Foreign Structural Each existing value in this column must have an
key(targetColumn) equivalent value in the given target column.
Foreign key Structural A value is required for this column in every row
required(targetColumn) and each value must have an equivalent value in

the given target column. This check is the
equivalent of running the required character
value check, and failing if that check fails. If
required character value passes, the foreign
key() check is run.
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Check Type

Character format:
language

Character format:
fileName

Character format:
sasName

Character format:
sasFormat

Must Have
Corresponding
Value(targetColumn)

Unique across data
sets(targetcolumnO,...)

Primary key

Category

Data

Data

Data

Data

Structural

Structural

Data

Description

The character data must consist of 1-8
alphabetical characters of either case, followed
optionally by a hyphen character and any
sequence of 1-8 alphabetical characters of either
case or numeric after that hyphendigits. For
example, e is a legal value, as are en-us and
english and english-d842. Invalid values
include len, mumblespeak, and en us. The
hyphen character sequence can be repeated any
number of times also making a value such as
english-mumbly-growly-47 a legal value.
Regular expression: “[a-zA-Z]{1,8}(-[a-zA-Z0-9]
{1.8)"".

The character data must not contain any
characters other than upper- and lower-case
letters of the alphabet, numeric digits, the
underscore (_) character, or a period. Regular
expression: [A-Za-z0-9_.]+.

The first character must be either alower- or
upper-case letter or an underscore (_). Any
subsequent character must be either an upper-
or lowercase letter, a numeric digit, or the
underscore (_). Regular expression:
[A-Za-z_][A-Za-z0-9_]*.

The first character must be either a lower- or
upper-case letter, an underscore (_), or the dollar
sign ($). Any subsequent character must be
either an upper- or lowercase letter, a numeric
digit, the underscore (_), or a period. Regular
expression: [A-Za-z_$][A-Za-z0-9_.]*.

For each distinct value in this column, there must
be at least one equivalent value in the supplied
target column.

No value in this column can be equal to any
value in any of the given data set columns.

Must satisfy the Unique in data set check type
and the required character value check type.
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Invalid Value

Category

Data

Data

Data

Data

Data

Data

Data

External File Reference Data

Found
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Description

Documents based on ODM 1.3 should have
ODM version set to 1.3.

An invalid SAS format name. In case the data
type is character, the format name needs to start
with the $ character.

An invalid integer value. The attribute is defined
as an integer, but the text string does not match
the named data format. The allowed string
pattern for an integer is: -?digit+.

An invalid float value. The attribute is defined a
float, but the text string does not match the
named data format. The allowed string pattern for
a float is: -?digit+(.digit+)?.

An invalid date value. The attribute is defined as
a date, but the text string does not match the
named data format. The allowed string pattern for
a dateis: YYYY-MM-DD.

An invalid time value. The attribute is defined a
time, but the text string does not match the
named data format. The allowed string pattern for
a time is: hh:mm:ss(.n+)?((+|-)hh:mm)?.

An invalid datetime value. The attribute is defined
as a datetime, but the text string does not match
the named data format. The allowed string
pattern for a datetime is: YYYY-MMM-DD T
hh:mm:ss(.n+)?((+|-)hh:mm)?.

External file reference found because the prior
file OID is not missing (for example,
ODM.PriorFileOID ne ©)



182 Chapter 6 / Compliance Assessment Against a Reference Standard

Check Type

Referenced OID Not
Found

Attribute is Required

Data Set Does Not
Exist

Mixed Data Exists

Category

Data

Data

Column

Column

Column

Metadata

Multirecord

Multiple Records Exists Column

Description

If Metadata version IncludedOID is non-null, the
referenced OID must be found in this XML file.

If Metadata version IncludedStudyOID is non-
null, the referenced OID must be found in this
XML file.

The ItemDef length attribute is required when
data type is text, string, integer, or float and can
be ignored for the other types.

The required attribute SignificantDigits cannot be
empty or missing when Data type is Float.

Only numeric (integer or float) items should have
measurement units. The MeasurementUnitRefs
list the acceptable measurement units for this
type of item. If only one MeasurementUnitRef is
present, all items of this type carry this
measurement unit by default. If no
MeasurementUnitRef is present, the item's value
is scalar (for example., a pure number).

Invalid root element. The ODM file must contain
a root element called ODM. In other words, the
ODM data set must exist.

Typed and Untyped data transmission should not
be mixed within a single ODM file.

To avoid ambiguity, a particular language tag
should not occur more than once in a series of
TranslatedText elements

(1) This validation is a combination of checks ODM0101 and ODMO0110.

(2) This validation is a combination of checks ODM0100 and ODMO0101.
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Each check type belongs to one of two categories:

1 Data checks have no dependencies on data outside of the source table. An example
is ensuring that a value exists in a column in which values cannot be missing.

2 Structural checks deal with relationships and data integrity between tables. An
example is foreign key enforcement. Structural conditions must be met for the
successful generation of an ODM XML file. You might want to defer structural
checks until later in the process when populating the ODM data sets. This is
because foreign key relationships require that the data is made available in a
particular order (that is, a referenced key must be available before the foreign key to
it can exist).

For the CDISC ODM validation checks that compare the data against a set of expected
values, the expected values are stored in a format catalog (odmct.sas7bcat) and a data
set (odmct.sas7bdat). For ODM 1.3.0, these are in the global standards library
directory/standards/cdisc-odm-1.3.0-1.5/formats folder. Case-sensitivity
compliance is required by the XML schema validation.

CDISC SDTM 3.1.1, 3.1.2, and 3.1.3

The SAS Clinical Standards Toolkit 1.5 provides validation checks in support of CDISC
SDTM 3.1.1, 3.1.2, and 3.1.3. These checks are derived from multiple sources that
have evolved over time, including:

The SAS interpretation of the CDISC SDTM WebSDM 2.6 and 3.0 documented
checks.

Checks supporting loads into the FDA Janus study data repository.
The SAS interpretation of the OpenCDISC CDISC SDTM validation rules (nttp://

www.opencdisc. org)

SAS checks based on SAS data management and cleaning experiences building
CDISC SDTM domains.

Future updates will be guided in part by the FDA/PhUSE Working Groups (http://
www.phusewiki.org), such as the SDTM Validation Rules project.


http://www.opencdisc.org
http://www.opencdisc.org
http://www.phusewiki.org
http://www.phusewiki.org
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Each version of the CDISC SDTM Validation Master data set (such as SDTM 3.1.3)
contains a different number of checks based on the rules that are in effect at the time of
each version and the number and type of supported tabulation domains. For more
information about the distribution of checks by version, see Table 6.16 on page 173.

By default, the Validation Master data set is located in the global standards
library directory/standards/<specific standard and version>/
validation/control folder. It is named validation_master.sas7bdat.

Each Validation Master data set is built with multiple instances of the checks. This better
supports check selection by version or checksource (that is, WebSDM, Janus, or
customer-defined checks) and enables unique check logic and messaging by version or
checksource.

Multiple instances of specific checks are provided to handle different sets of SDTM
domains. For example, check SDTM0604 assesses whether the sequence numbers
(**SEQ) are consecutively numbered. For most domains, this is assessed in each
patient (USUBJID). However, the trial summary (TS) domain does not contain patient-
level data, so the check logic differs. The Validation Master metadata differs for these
two instances of the SDTM0604 check, but it reports the same error message for the
check.

Note: The validation check data set column checkstatus indicates the state of each
check. It indicates that the check is ready to be run in its current defined state, or that
the check can be run based on some external criteria. Current valid values are 1
(active), 0 (inactive), -1 (deprecated), and -2 (not yet implemented). Values are
extensible to meet your requirements. You can elect to use other values such as 1
(draft), 2 (test), and 3 (production). If a check is included in the run-time Validation
Control data set, the SAS Clinical Standards Toolkit attempts to run the check as
defined if the checkstatus value is > 0.

Consider the interrelationships among the SAS Clinical Standards Toolkit validation
check metadata. All run-time Validation Control data sets, any programs that build or
derive from these data sets, corresponding Messages data sets, and the
Validation_StdRef data set are examples of how interconnected many SAS Clinical
Standards Toolkit metadata files are. For more information, see “Messages” on page
145. By default, the Validation_StdRef data set is located in the global standards
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library directory/standards/<specific standard and version>/
validation/control folder.

CDISC CT 1.0.0

The CDISC CT validation checks are patterned in part after the CDISC ODM checks.
The checks ensure that SAS rules for format names and non-duplicate values are
followed. A total of 34 records are defined in the Validation Master data set, which, by
default, is located at.global standards library directory/standards/
cdisc-ct-1.0.0-1.5/validation/control.

The SAS Clinical Standards Toolkit
Framework

Validation of the SAS Clinical Standards Toolkit framework files is referred to as internal
validation. For more information, see Chapter 7, “Internal Validation,” on page 229.

Special Topic: Validation Check Macros
These SAS Clinical Standards Toolkit design requirements shape the implementation of
the SAS Clinical Standards Toolkit validation code:

1 Code modules should be generic and reusable across standards. Twenty-one check
macros have been defined in the SAS autocall library to support compliance
assessments across supported standards.

2 Code must run with SAS 9.3.
3 Code should be written as SAS macros.

4 SAS macros should have simple parameter signatures. All macros accept a single
parameter, _cstControl, which is a single-observation data set that contains check-
specific metadata.

5 SAS macros should be implemented as non-compiled open code.
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6 SAS macros should be callable using the SAS autocall facility. The SAS Clinical
Standards Toolkit framework supports a single SAS macros library. Each SAS
Clinical Standards Toolkit standard supports an additional macros library, and the
macro library is available using the SAS autocall path.

7 Code modules should be generic and reusable with multiple validation checks. For
example, the check macros cstcheck column,cstcheck notincodelist, and
cstcheck notunique are used by every standard provided by SAS that supports
validation.

8 To support code generalization, use metadata-driven techniques to provide check-
specific information to the check macros, even including which check macro to call.

9 Code should write processing results to a single validation Results data set. This
Results data set should be available for post-process review and reporting.

These design requirements should be used when developing custom validation check
macros. This table identifies and describes the purpose of each of the check macros
provided with the SAS Clinical Standards Toolkit.

Table 6.19 SAS Clinical Standards Toolkit Validation Check Macros

Check Macro Code Logic Style Description of Purpose
cstcheck_column Statement Identifies any invalid column values or
attributes.

cstcheck _columncompare Step Supports comparison of column values.

cstcheck_columnexists By default, this Determines whether one or more of the
check does not columns defined in columnScope exist
require the use of in each of the tables defined in
codelogic. If the tableScope.

check metadata
includes a non-null
value of codelogic,
then DATA step
code logic is
required.
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cstcheck _columnvarlist

cstcheck_comparedomains

cstcheck
crossstdcomparedomains

cstcheck
crossstdmetamismatch

cstcheck _dsmismatch

cstcheck _metamismatch

cstcheck notconsistent

cstcheck_notimplemented

cstcheck_notincodelist

Code Logic Style

Step

Step

Step

Step

Step

Step

Step

(not used)

If
lookuptype=DATAS
ET, DATA step
code logic required

Else, DATA step
code logic is
optional
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Description of Purpose

Supports comparison of multiple
columns within the same data set or
across multiple data sets.

Compares values for one or more
columns in one domain with values for
those same columns in another domain.

Generally compares values for 1+
columns in one table against either
those same columns in another domain
in another standard, or compares values
against metadata from the comparison
standard.

Identifies inconsistencies between
metadata across registered standards.

Identifies any data set mismatches
between study and template metadata
and the source data library.

Identifies inconsistencies between study
and reference column metadata.

Identifies any inconsistent column
values across records.

Placeholder to report that a check is not
yet implemented.

Identifies any column values
inconsistent with controlled
terminologies.

Requires reference to the SAS format
search path built based on
type=FMTSEARCH records in the
SASReferences control file.

Example is a **STAT value is found
other than 'NOT DONE.'



188 Chapter 6 / Compliance Assessment Against a Reference Standard

Check Macro

cstcheck notsorted

cstcheck_notunique

cstcheck _recmismatch

cstcheck _recnotfound

cstcheck violatesstd

cstcheck_zeroobs

stcheckcompareallcolumns

cstcheckentitynotfound

Code Logic Style

(not used)

Not used for
functions 1 through
3; DATA step for
function 4

Step

Step

Statement

(not used)

Step

Step

Description of Purpose

Identifies any domain that is not sorted
by the keys defined in the metadata.

A multi-function macro that assesses
the uniqueness of data sets, columns, or
value-pairs from two columns.

Function 1: Is data set unique by a set
of columns?

Function 2: For any subject, are column
values unique?

Function 3: Does a combination of two
columns have unique values?

Function 4: Are the values in one
column (Column2) consistent in each
value of another column (Column1)?

Identifies any record mismatches across
domains (domain as referenced in
another domain).

Compares the consistency of one or
more columns across two tables or
enables the comparison of the
consistency of one <table>.<column>
with another <table>.<column>.

Identifies any invalid column values
defined in a reference standard.

Identifies any data set with zero
observations.

Compares all columns in one domain
with the same columns in other
domains.

Reports that an entity, typically a file,
folder, or column, cannot be found.



Special Topic: Validation Check Macros 189

Check Macro Code Logic Style Description of Purpose

cstcheckforeignkeynotfound  Step Compares the consistency of one or

more columns across two tables, where
a column in the first table is a foreign
key that points to a primary key in the
second table.

Each validation check macro follows a standard basic workflow. Several of the
validation check macros perform more complex operations and multiple functions. The
basic workflow includes these events:

1

Call the utility macro %cstutil_readcontrol, which translates the validation check
metadata passed as the input parameter into local macro variables for check macro
processing.

Evaluate required check macro-specific metadata values.

Call the utility macro %cstutil_buildcollist (or, if processing only domains,
%cstutil_builddomlist), which evaluates the requested scope of the specific
validation check (that is, which tables and columns are to be included when running
the check).

Loop through the target tables and columns identified in step 3.

Perform the logic required to properly assess the validation check. This might be the
check macro code itself, or the code in the validation check metadata codelLogic
field.

Write any informational or error messages to the Results data set. Metrics are
written to the Metrics data set.

Clean up any Work files local to the check macro processing.
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The use of each check macro, by standard and version, is summarized in this display.

Display 6.12 Use of Validation Check Macros by Standard
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More complete documentation is provided for each check macro in the online macro
API reference documentation. This information is derived from the code headers. See
“Special Topic: Validation Customization” on page 212.
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Special Topic: How the SAS Clinical
Standards Toolkit Interprets Validation
Check Metadata

Overview

Four Validation Master metadata fields are key to how the SAS Clinical Standards
Toolkit processes source data and source metadata: usesourcemetadata, tablescope,
columnscope, and codelogic.

The SAS Clinical Standards Toolkit uses usesourcemetadata to point to the correct
metadata. If usesourcemetadata is set to Y, then the SAS Clinical Standards Toolkit
knows that the source metadata (source_tables and source_columns) is to be used to
derive the domains and columns to be evaluated for compliance to the standard. If
usesourcemetadata is set to N, reference metadata (reference_tables and
reference_columns) is to be used.

The SAS Clinical Standards Toolkit uses the tablescope and columnscope values to
build the work._csttablemetadata and work._cstcolumnmetadata data sets. Based on
the values of these fields, the SAS Clinical Standards Toolkit creates a subset of source
metadata or reference metadata that represents the union of tablescope and
columnscope. The SAS Clinical Standards Toolkit builds columns specified in
columnscope that also exist in the tables specified in tablescope.

For those checks that use codelogic, the SAS Clinical Standards Toolkit builds local
macro variables to communicate tablescope and columnscope settings to the code.
Simple examples are each domain is interpreted as & cstDSName, and each column is
interpreted as & _cstColumn.

Code logic is run. If the check code logic is a statement (codetype=1 or 3), then
_cstError=1 is generally set. If the check code logic is a DATA step or PROC SQL code
segment (codetype=2 or 4), then work.cstproblems is created.
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Case Study 1: CDISC SDTM Check SDTM0604

In this case study, whether the sequence numbers (**SEQ) used in various domains are
consecutively incremented beginning at 1 for each USUBJID is determined.

There are specific values to assign to usesourcemetadata, tablescope, and
columnscope to set up a proper test of sequence numbers. First, you want to include
the domains you actually have (that is, source data and metadata). So, set
usesourcemetadata to Y. Next, you want to test all domains that contain sequence
numbers. So, set tablescope to ALL_. Because each domain uses a domain-specific
name for sequence number, set columnscope to "*SEQ".

This is the code logic for CDISC SDTM check SDTM0604:

%let cstLastKey=%kscan(%quote (& cstSubjectKeys),-1,",");
data work. cstproblems (drop=count);

set & cstDSName (keep=& cstDSKeys & cstColumn) ;

by & cstDSKeys;

if first.& cstLastKey then count=1;

else count+1;

if & cstcolumn ne count then output;

run;

These five macro variables are used in this code. They are representative of variables
set in many of the check macros before calling code logic. See each validation check
macro for local macro variables available to code logic.

_cstDSName is the name of the domain, as set in the calling code module.

_cstSubjectKeys is the set of keys that define a subject. It is set once as a global
macro variable in a standard-specific properties file. For CDISC-SDTM, the value of
_cstSubjectKeys is set to STUDYID USUBJID by default.

_cstDSKeys contains the data set keys for _cstDSName. Keys are derived from the
table metadata for that domain (source_tables.keys).

_cstLastKey is the last subject key. In the CDISC SDTM case, the value is
USUBJID.
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_cstColumn is the column of interest (sequence number). This variable is specific to

the _cstDSName domain.

Processing based on Validation Master metadata fields results in records being added
to work._cstproblems for any record that does not match the record counter within the
subject.

However, there are two records in the Validation Master check data set for the CDISC
SDTM check SDTM0604. The tablescope and columnscope settings for each record
differ from the previous description. The CDISC SDTM TS (Trial Summary) domain
does not contain the subject key USUBJID. The previous code logic does run against
the TS domain without failing. (But, the SAS log indicates a problem: NOTE: Variable
first.USUBJID is uninitialized.). A better solution is offered in the Validation
Master check data set with the two records.

Table 6.20 Multiple Validation Check Invocations for a Specific ChecklID

checkid tablescope columnscope code logic

SDTM0604 _ALL_-TS *SEQ %let

_cstlLastKey=%kscan(%quote(&_
cstSubjectKeys),-1,",");

data work._cstproblems (drop=count);

set & _cstDSName (keep=&_cstDSKeys
& cstColumn);

by & cstDSKeys;

if first.&_cstLastKey then count=1;
else count+1;

if & cstcolumn ne count then output;
run;

SDTM0604 TS TSSEQ data work._cstproblems;

set & cstDSName (keep=&_ cstDSKeys
& cstColumn);

if & cstcolumn ne _n_ then output;
run;
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Case Study 2: CDISC SDTM 3.1.1 Check
SDTM0623

In this case study, whether the values for standard units (**STRESU) are consistent
within each test code (**TESTCD) across all records in the CDISC SDTM findings
domains is determined.

You want to include the domains you actually have (that is, source data and metadata).
So, set usesourcemetadata to Y. Next, you want to test all findings domains, which
typically contain these two domain columns (**STRESU and **TESTCD). So, you might
want to set tablescope to CLASS:FINDINGS. Because you want to compare two
columns in each domain, set columnscope to [**TESTCD][**STRESU]. (For more
information about tablescope and columnscope syntax, see Table 6.3 on page 128.)

Here is the code logic for CDISC SDTM check SDTM0623:

data work. cstunique;
set work. cstunique;
by & cstColumnl & cstColumn2;
if first.& cstColumnl=0 or last.& cstColumnl=0 then checkError=1;
run;
proc sort data=& cstDSName out=& cstclds;
by & cstColumnl & cstColumn2;
run;
data work. cstuniqueerrors;
merge work. cstunique (where=(_ checkerror=1) in=un)
& cstclds (in=ds);
by & cstColumnl & cstColumn2;
if un and ds and first.& cstColumn2;
run;

This case study shows how the SAS Clinical Standards Toolkit uses local macro
variables for column comparisons. The columnscope syntax [**TESTCD][**STRESU]
tells the SAS Clinical Standards Toolkit to create two sublists. The first sublist is for all

TESTCD columns, and the second is for all STRESU columns. These are referenced as
&_cstColumn1 and &_cstColumn2 in code logic, respectively.

In this case, the validation check macro that calls and interprets code logic output
(cstcheck_notunique) reports all work._cstuniqueerrors records as failing this instance
of CDISC SDTM check SDTM0623.
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It fails now because of how it has been configured. The following sections show how to

solve the problem. The generated Results data set contains this excerpt:

Display 6.13 Example of a Results Data Set Excerpt for Check SDTM0623

message 1 resiseveity | sctial J _esukdetals
Walidation controf parsing of C5T requires that sublst comparizons be
columnS cope resulls in inconsstent Warreng Check notun Sublistl=s S55ublist2e 4 1:1 and that subbsts contam the same
sublist bengths rumbet of entibes

The actual and resultdetails values give clues about the problem. The SAS Clinical
Standards Toolkit resolves the columnscope sublist [**TESTCD] to five columns. It
resolves the sublist [**STRESU] to four columns. The SAS Clinical Standards Toolkit
column comparisons require sublists of equal length so that valid comparisons can be
made. There appears to be a findings domain that has TESTCD, but not STRESU. In
this case, the domain IE does not have the column IESTRESU. Attempting to compare
IETESTCD with LBSTRESU is not the intention.

Tablescope and columnscope syntax supports wildcarding and addition and subtraction
operators. However, this flexible functionality is not required. You can submit explicit
table and column references. CDISC SDTM check SDTM0623 could be defined in the
Validation Master data set as shown here:

tablescope columnscope

EG [EGTESTCD][EGSTRESU]
LB [LBTESTCD][LBSTRESU]
SC [SCTESTCD][SCSTRESU]
VS [VSTESTCD][VSSTRESU]

Consider this alternative definition for the check:

tablescope columnscope

CLASS:FINDINGS-IE [*TESTCD][**STRESU]
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Both of the above definitions will run correctly, but do not yet match the record metadata
for SDTMO0623 in the SAS Validation Master data set:

tablescope columnscope

CLASS:FINDINGS-LB-IE [**TESTCD][**STRESU]

The reason LB is excluded from tablescope is because CDISC SDTM check SDTM0631
is a specific test of these LB domain columns (the Validation Master checksource and
sourceid fields show SDTM0631 to be an implementation of the WebSDM check
IR5006). SDTM0623 is simply a generalization of SDTMO0631 to include all findings
domains. There is no reason to redundantly test LB.

Special Topic: SAS Implementation of
ISO 8601

Overview

ISO 8601 is a widely used data standard for dates, times, durations, and intervals. The
values are stored as text strings. They are formatted in a way that ensures that all of the
components are always unambiguous. ISO 8601 is both platform and software
independent, which makes it suitable for data interchange.

Many data standards use a simplified subset of ISO 8601 for specifying their own dates,
times, and durations. This is true of several CDISC standards, including SDTM.

A complete discussion of ISO 8601 and the CDISC subset of ISO 8601 is beyond the
scope of this document. The following tables provide a general idea of what the text
strings look like and how to interpret their values. Additional information is in the
references.

This list provides a summary of the SAS Clinical Standards Toolkit support of ISO 8601:

Consistent with CDISC SDTM guidelines, the SAS Clinical Standards Toolkit does
not support the ISO 8601 basic format. This means that the text strings must contain
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the hyphen delimiter for parts of the dates, and the colon delimiter for parts of the
time.

The SAS Clinical Standards Toolkit does not support some of the rarely used
formats allowed by ISO 8601. The week (W) formats for dates, Julian dates, and
extended dates (used to denote years greater than 9999) are not supported.

SAS provides capabilities for processing ISO 8601 text strings that are far beyond those
capabilities required by the SAS Clinical Standards Toolkit and CDISC standards.

The SAS informats $N8601B. and $N8601E. convert an ISO 8601 text string to a
special string called an ISO 8601 entity.

The ISO 8601 entity is a complex binary value that is stored as a hexadecimal value
in a SAS string variable.

The ISO 8601 entity string is useful for reporting in the ISO 8601 format because it
prevents the loss of valuable information from the input ISO 8601 text string.

The ISO 8601 entity value should not be confused with the traditional numeric SAS
date, time, or datetime value.

The 1ISO 8601 entity should not be used in calculations or comparisons.

The CALL IS8601_CONVERT routine can be used to generate traditional numeric
SAS dates, times, and datetime values from an ISO 8601 string.

For additional information, see the online SAS documentation.

Example ISO 8601 Values

Overview

The tables in this section provide an overview of some commonly used values. It groups
the comments based on the ISO 8601 string type.
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Dates and Times: Template
Table 6.21 Example ISO 8601 Values for Dates and Times: Template

String Interpretation Comment
YYYY-MM- A specific date and time YYYY: Four-digit year.
DDTHH:MM:SS

MM: # of month (01-12).
DD: # of day of month (01-31).

T: What follows is a time in a 24-hour
clock.

HH: Hours.
MM: Minutes.
SS: Seconds.

Dates and Times: Full Datetime Examples
Table 6.22 Example ISO 8601 Values for Dates and Times: Full Datetime Examples

String Interpretation Comment

2009-03-25 March 25, 2009 Year must have four digits.

Month, day, hour, minute, and second
each must have two digits. Single-digit
values must be preceded by a leading
zero.

2009-03-25T22:29:30 March 25, 2009 10:29 T is always required before a time.

and 30 seconds p.m. Times must always be in military time (for

example, 24-hour clock).

Midnight must be written as 00:00. 24:00
is not valid.

The individual parts of a date value must
be separated by a hyphen (-).

The individual parts of a time value must
be separated by a colon (:).
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String Interpretation Comment

2009-03-25T22:29:30. March 25, 2009 10:29 If provided, the time zone must be in
333+05:00 and 30.333 seconds HH:MM format. It cannot be truncated or
p.m. in the time zone a partial value.

GMT + 5 hours Some values in ISO 8601 formats can

have decimal places. Most commonly,
this is seen in seconds. The decimal
place can be denoted as either a period
(.) ora comma (,).

When a time zone is provided, it must be
accompanied by a complete date. The
date cannot be truncated or a partial
value. This is necessary because the 24
global time zones force the date to be
considered as part of the time.

2009-03-25T22:297 March 25, 2009 10:29 Z can be used to substitute for times in
p.m. Zulu time GMT (or Zulu) time.

Dates and Times: Partial Datetime Examples

One or more components of the date or time are not known. Partial values are denoted
by a single -, no matter how many digits are absent. Partial values can be expressed by
truncating the missing parts.

Table 6.23 Example ISO 8601 Values for Dates and Times: Partial Datetime Examples

String Interpretation Comment

----- T22:29 The time 10:29 p.m. A time value must always be prefixed by

No value for the date is a date value.

provided. In this example, the date value is
completely missing, which would be
appropriate for time-only fields.

2009 Year 20009. Trailing values can be truncated when
the values are missing.
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String

2009---25

--03-25

--03--T-:15

2009-03

2009-03--T12

Interpretation

The 25th day of an
unknown month in the year
2009.

The month is missing.

The 25th day of March in an
unknown year.

The 15th minute of an
unknown hour of an
unknown day of the third
month of an unknown year.

Month of March 2009.

The 12th hour of an
unknown day in March
20009.

Comment

If a missing value is embedded in the
string, then it must always be denoted
by a hyphen (-).

Missing year.

Missing year, day, and hour.

Trailing partial values can be omitted
(truncated).

If time is omitted, then T must also be
omitted.

Missing day of month.
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Durations: Template
Table 6.24 Example ISO 8601 Values for Durations: Template

String Interpretation Comment

PnYnMnDTnHNMnS Duration A span of time where n is the number of the
unit that follows the unit.

P: indicates that the value is a duration
(period)

nY: n elapsed years
nM: n elapsed months
nD: n elapsed days

T: the elapsed time in hours, minutes, and
seconds

nH: n elapsed hours
nM: n elapsed minutes
nS: n elapsed seconds

Typically, only the units with actual values
are given. For example, POY1M would be
P1M.

Durations: Examples
Table 6.25 Example ISO 8601 Values for Durations: Examples

String Interpretation Comment
P1D The span of one day. Durations always start with P for a period of
time.

Units of time that are not known are usually
omitted. If time is omitted, then T must also
be omitted.
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String Interpretation
P0000-00-01

day.

P1Y2M3DT4H5M6S  The span of 1 year, 2

months, 3 days, 4

hours, 5 minutes, and 6

seconds.

Intervals: Template

The span of zero years
+ zero months + one

Comment

Durations can be expressed in an
alternative format.

When expressed, the length of time is
stored in the same format as date and time,
but preceded by a P. Instead of expressing
a specific point in time, it expresses a
period of time.

The units must be in the correct order.

The T is required for all time values, but it
should not be specified if no time value is
given.

Table 6.26 Example ISO 8601 Values for Intervals: Template

String Interpretation

PnYNnMnDTnHNMnS/YYYY-MM- Intervals

DDTHH:MM:SS
or

YYYY-MM-DDTHH:MM:SS/
PnYnMnDTnHNMnS

or

YYYY-MM-DDTHH:MM:SS/
PnYnMnDTnHNMnS

or

YYYY-MM-DDTHH:MM:SS/YYYY-MM-
DDTHH:MM:SS

Comment

This is a duration that is
anchored to a specific point in
time.
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Intervals: Examples
Table 6.27 Example ISO 8601 Values for Intervals: Examples

String Interpretation Comment

2009-03-25T22:29/P1Y  The span of one year Intervals can express the period of
starting on March 25, 2009 time that starts at a given point in
at 10:29 p.m. time.

The end time is implied.

P0001-00-00/2009-03-25 The span of one year Intervals can express the period of
T22:29 ending on March 25, 2009 time that ends at a given point in
at 10:29 p.m. time.

The start time is implied.

2008-03-25/2009-03-25 The span of time between Intervals can express the period of
March 25, 2008 and March time that starts at a given point in
25, 2009, which happens time and ends at a given point in
to be one year. time.

The duration value itself is implied.

SAS ISO 8601 References
This table lists additional references for SAS ISO 8601.

Table 6.28 SAS ISO 8601 References

Topic Link

SAS 9.3 Language http://support.sas.com/documentation/cdl/en/lrcon/62753/
Reference: COﬂCGptS HTML/default/viewer.htm#titlepage.htm

VVorkhungtthates and http://support.sas.com/documentation/cdl/en/leforinforref/
Times Using the ISO 8601 63324 /HTML/default/

Basic and Extended viewer.htm#plaOgtl8rxydrknlbOrtdfh2t8zs.htm

Notations

CALL |SS601_CONVERT http://support.sas.com/documentation/cdl/en/lefunctionsref/
Routine 63354 /HTML/default/

viewer.htm#pObhy7ndmdivmmnlO0b2okmbgigmj.htm


http://support.sas.com/documentation/cdl/en/lrcon/62753/HTML/default/viewer.htm#titlepage.htm
http://support.sas.com/documentation/cdl/en/lrcon/62753/HTML/default/viewer.htm#titlepage.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#p1a0qt18rxydrkn1b0rtdfh2t8zs.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#p1a0qt18rxydrkn1b0rtdfh2t8zs.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#p1a0qt18rxydrkn1b0rtdfh2t8zs.htm
http://support.sas.com/documentation/cdl/en/lefunctionsref/63354/HTML/default/viewer.htm#p0bhy7ndmdivmmn10b2okmbgiqmj.htm
http://support.sas.com/documentation/cdl/en/lefunctionsref/63354/HTML/default/viewer.htm#p0bhy7ndmdivmmn10b2okmbgiqmj.htm
http://support.sas.com/documentation/cdl/en/lefunctionsref/63354/HTML/default/viewer.htm#p0bhy7ndmdivmmn10b2okmbgiqmj.htm
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Topic Link
$N8601 Bw.d Informat http://support.sas.com/documentation/cdl/en/leforinforref/
63324 /HTML/default/

viewer.htm#nlmgdr98lwjxx3nllkgndfer2ei5.htm

$N8601 Ew.d Informat http://support.sas.com/documentation/cdl/en/leforinforref/
63324 /HTML/default/
viewer.htm#pl7xoiovijnngtrnlp8ywlrOxyyep.htm

Reading Dates and Times http://support.sas.com/documentation/cdl/en/leforinforref/
Using the ISO 860 Basic and  63324/uTML/default/
Extended Notations viewer.htm#n09mk4hlba9wplnltc3e7x0eow8q.htm

Special Topic: Debugging a Validation
Process

Overview

The SAS Clinical Standards Toolkit provides two properties or global macro variables
for debugging problems occurring with all processes. These are _cstDebug and
_cstDebugOptions.

The _cstDebug global macro variable toggles debugging options on and off. Many SAS
Clinical Standards Toolkit code modules have conditional branching such as:

%1f & cstDebug %then
%do;

/* perform some action */
end;

If debugging is toggled on (_cstDebug=1), several things can happen.

If code is in place, like this excerpt from the sample driver program
(validate_data.sas for SDTM 3.1.3) documented in “Running a Validation Process”
on page 160, additional messaging to the SAS log can be enabled.

%let cstDebug=0;


http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#n1mqdr981wjxx3n11kqndfer2ei5.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#n1mqdr981wjxx3n11kqndfer2ei5.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#n1mqdr981wjxx3n11kqndfer2ei5.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#p17xoiovjnngtrn1p8yw1r0xyyep.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#p17xoiovjnngtrn1p8yw1r0xyyep.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#p17xoiovjnngtrn1p8yw1r0xyyep.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#n09mk4h1ba9wp1n1tc3e7x0eow8q.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#n09mk4h1ba9wp1n1tc3e7x0eow8q.htm
http://support.sas.com/documentation/cdl/en/leforinforref/63324/HTML/default/viewer.htm#n09mk4h1ba9wp1n1tc3e7x0eow8q.htm
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data null ;
_cstDebug = input (symget (' cstDebug'),8.);
if cstDebug then
call execute("options & cstDebugOptions;");
else
call execute(("%sysfunc(tranwrd(options %cmpres (& cstDebugOptions),
$str( ), %str( no)));"));
run;

By default, the & cstDebugOptions global macro variable is set to:
mprint mlogic symbolgen mautolocdisplay

These SAS global macro variables generate a lot of information, and they quickly fill
the SAS log when running interactively. To increase the default log size permitted,
use the option DMSLOGSIZE . You might consider running the process in batch or
use PROC PRINTTO to redirect the SAS log to a file.

Many Work files created during the process are not deleted. They remain available
in the Work library to help with debugging.

Each SAS Clinical Standards Toolkit process consists of two primary tasks. The first
task is to use set up routines to establish the SAS Clinical Standards Toolkit
environment. The second task is to perform some primary SAS Clinical Standards
Toolkit action. Your debugging focus is different for these two tasks.

Errors in Setting Up the SAS Clinical
Standards Toolkit Environment

In the SAS Clinical Standards Toolkit environment setup, errors most often occur
because of problems with the SASReferences data set. For recommendations on
configuring the SASReferences data set appropriately, see “Building a SASReferences
File” on page 94.
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This table lists some common setup errors and possible causes.

Table 6.29 Debugging Process Setup Errors

Location Where

Error Error Is Reported Possible Cause and Corrective Action
Expected libraries are SAS Log, Libraries (1) An invalid physical name for the libref
not allocated. window, SAS DMS has been used.

Is the libref a valid SAS name?

A SAS name can contain one to 32
characters.

It must start with a letter or an underscore
(L), not a number.

Subsequent characters must be letters,
numbers, or underscores.

Blanks cannot appear in SAS names.

Is the libref a reserved SAS libref name?
You should not use Work, Sasuser, or
Sashelp.

(2) The path specified for the libref is
invalid; it points to a nonexistent directory.
Check the path in your SASReferences

data set.
Error: SAS system SAS Log Work is being used as a sasref value with
library WORK cannot be or without a path being designated. A
reassigned. similar error occurs if Sasuser or Sashelp is
used.
WARNING: One or more SAS Log One of the paths specified for a libref is
libraries specified in the invalid; it points to a nonexistent directory.

concatenated library
CSTTMP do not exist.



Location Where
Error Error Is Reported
Warning: Process
ending prematurely for
CSTO0090-there were
problems with the
sasreferences data set.

SAS Log

Error: Physical file does
not exist.

SAS Log
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Possible Cause and Corrective Action

There is a problem with the SASReferences
data set being used. Check for these
potential problems:

The SASReferences data set does not
exist.

The SASReferences data set exists but it is
empty.

The structure of the SASReferences data
set is incorrect. For example, it might have
an extra column that is not required or an
expected column that is missing.

A column type might be incorrect. For
example, the Order column might be
character instead of numeric.

An invalid TYPE or SUBTYPE or
combination is used in the SASReferences
data set. Valid TYPE and SUBTYPE values
are provided in the Standardlookup data set
found in global standards

library directory/metadata.

A TYPE value is missing.
A SASREF value is missing or invalid.

A REFTYPE value is missing or is not equal
to libref or fileref (case insensitive).

(1) The SASReferences data set references
a file that does not exist.

(2) The filename is not a valid SAS name.
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Location Where

Error Error Is Reported Possible Cause and Corrective Action
WARNING: Apparent SAS Log (1) The macro is misnamed or has not been
invocation of macro added to the expected autocall library.
SDTM_VALIDATE not

Does the macros folder for this standard
exist in the cstGlobalLibrary, in the !sasroot
hierarchy, or in some correctly designated
custom location?

(2) The expected autocall path was not
created correctly in the call to
%cstutil_allocatesasreferences.

Check that the SASReferences data set
contains a type=autocall record, defined as
a fileref, and points to the correct folder
location.

resolved.

Check for an error occurring earlier in the
SAS log suggesting that
%cstutil_allocatesasreferences failed before
setting the autocall path.

Errors in Performing Some Primary SAS
Clinical Standards Toolkit Action

If the task to perform the primary SAS Clinical Standards Toolkit action begins (that is,
the standard-specific validation macro, such as %sdtm_validate or %crtdds_validate, is
found and begins processing), then setup has completed successfully. The remaining
process failures are likely because of problems with the various validation components.

Most errors that halt a validation process are reported in the Results data set. As a
general rule, these Results data set fields signal process failures and provide
information about the cause of the failure:

the Process status field (_cst_rc), when the value is set to a nonzero value
the Problem detected field (resultflag), when the value is set to -1
the Source Data field (srcdata) identifies the macro reporting the problem

the Resolved Message text field (message) provides a problem cause
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the Basis for Result field (resultdetails) can provide additional information pertinent
to the problem

Depending on the severity of the problem and when it occurs, the Results data set
might not be saved to the persisted location if that location was requested using a
type=results record in the SASReferences data set. In this case, the Results data set
defined with the & _cstResultsDS global macro variable might be referenced for the
previous information. By default, & cstResultsDS is set to work._cstresults.

Generally, the SAS Clinical Standards Toolkit does not halt the validation process when
an error is detected in a specific check. The error is noted in the Results data set, the
resultflag value for that check is set to -1, _cst_rc is set to 0, and processing continues
with the next check. A validation process is most likely to be halted (by setting cst_rc to
1) when there is a significant metadata error that suggests subsequent checks would
likely fail to run.

This table lists some common causes for premature process failure or the failure of
specific checks to run.

Table 6.30 Debugging Validation Process Errors

Resultid in
Error Results Data Set Possible Cause or Corrective Action
No tables evaluated- CST0002 No tables interpreted from the tablescope
check validation control value could be found in the
data set. work._csttablemetadata data set.
<Data set> could not CST0003 This error usually indicates that a specific
be found source column or data set could not be found.

The code loops through a set of domains or
columns built from the source metadata data
sets. This error might result when the source
metadata does not accurately reflect the
source data.
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Error

No columns evaluated-
check Validation
Control specification.

Lookup to
SASReferences control
data set failed.

Validation Control
parsing of tablescope/
column results in
inconsistent sublist
lengths.

One or more check
metadata column
values is invalid.

Resultid in
Results Data Set

CST0004

CST0006

CST0023

CST0026

Possible Cause or Corrective Action

No columns interpreted from the columnscope
value could be found in the
work._cstcolumnmetadata data set.

The SAS Clinical Standards Toolkit looks at
the union of both tablescope and columnscope
to build work._cstcolumnmetadata. The
specified column might exist in a domain, but
not in any column specified in a tablescope
domain.

The SAS Clinical Standards Toolkit code has a
call to the cstutil_getsasreference utility macro
for a type or type and subtype combination that
cannot be found in the SASReferences data
set. This indicates that SASReferences has
been incompletely defined for the SAS Clinical
Standards Toolkit validation process.

This check involves a comparison of tables or
columns, as indicated by multiple sets of
brackets in tablescope or columnscope. Each
set of brackets constitutes a sublist. However,
the number of items in the specified sublist is
inconsistent or unexpected by the check
macro. Options typically include a more
accurate specification of sublist items, either
using explicit table or column names or more
restrictive tablescope syntax (that is, removing
the domain causing the inconsistency using
minus sign (-) syntax, such as _ALL_-DM).

A value in the Validation Control data set for
the check being run is invalid in the context of
the specific check macro. Examples include
conditions that are required by the check
macro but are not found, such as no code logic
found, an unexpected usesourcemetadata
value, or no lookuptype or lookupsource for
valid value assessments.
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Resultid in
Error Results Data Set Possible Cause or Corrective Action
Code failed due to SAS CSTO0050 A SAS DATA step or SAS procedure failed
error-see log. and the cause is reported in the SAS log. This
most commonly occurs because of missing
data sets, missing columns, incorrectly sorted
data sets, and unexpected macro variable
values.
<Message lookup failed <varies> The check macro code generates a resultid
to find matching value that does not find a match in the
record> Messages data set. Either the wrong resultid

has been specified, or the standard-specific
Messages data set has not been updated to
include the resultid.

Other Debugging Tips
Here are some debugging tips that you might find useful:

Review available Work files for information about the errors (for example,

_cstresults, _csttablemetadata, and _cstcolumnmetadata). These files might remain
in the Work directory after a process by default. Toggling the _cstDebug global
macro variable to 1 forces the Work files to remain after the process ends.

When debugging, avoid setting the parameter flags in cstutil_cleanupcstsession to 1
(if that cleanup macro is called).
%cstutil cleanupcstsession( cstClearCompiledMacros=0,

_cstClearLibRefs=0, _cstResetSASAutos=0, cstResetFmtSearch=0,
_cstResetSASOptions=0, cstDeleteFiles=0, cstDeleteGlobalMacroVars=0) ;

Use work._cstcolumnmetadata and work._csttablemetadata to resolve missing
domain and column issues. These data sets can also be used to resolve sublist
length differences for checks using sublist syntax [] in tablescope and columnscope.

Use the resultid code (for example, CST0003) in the Results data set to search the
check macro code module used for a specific check for information about the error.
The name of the macro code module is set in the Validation Control codesource
field.
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Special Topic: Validation Customization

Overview

One of the significant benefits of the SAS Clinical Standards Toolkit is that you can
customize the solution to meet your needs. From a validation perspective, this includes:

modifying an existing standard or defining a new reference standard
using any set of source data and metadata

modifying the SAS validation checks for supported standards
adding new validation checks for supported standards

modifying existing validation check macros or adding new macros

modifying the SAS Clinical Standards Toolkit messaging, including
internationalization

attempting to validate multiple studies in a single validation process
Each of these customizations is described in these case studies:

“Case Study 1: Modifying an Existing Standard or Defining a New Reference
Standard” on page 213

“Case Study 2: Using Any Set of Source Data and Metadata” on page 214

“Case Study 3: Modifying the SAS Validation Checks for Supported Standards” on
page 214

“Case Study 4: Adding New Validation Checks for Supported Standards” on page
215

“Case Study 5: Modifying Existing Validation Check Macros or Adding New Macros’
on page 217

“Case Study 6: Modifying the SAS Clinical Standards Toolkit Messaging, Including
Internationalization” on page 218
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“Case Study 7: Validation of Multiple Studies” on page 220

Case Study 1: Modifying an Existing Standard
or Defining a New Reference Standard

Source data and metadata are validated in the SAS Clinical Standards Toolkit against a
reference standard. For CDISC standards, the SAS Clinical Standards Toolkit provides
a SAS interpretation of the supported CDISC standards. Because CDISC standards are
guidelines, they are open to interpretation and customer-specific implementations. Not
all clinical studies have all CDISC-defined standard domains, and most clinical studies
have additional domains reflecting the focus of the clinical study. In addition, CDISC
SDTM domain classes (findings, events, and interventions) enable the inclusion and
exclusion of most columns, depending on the clinical data points collected in the study.
CDISC guidelines generally do not specify column lengths.

Each of these factors suggests that the SAS Clinical Standards Toolkit CDISC
reference standards will be modified or replaced with customer-derived standards. The
SAS Clinical Standards Toolkit offers the option of building a reference standard to
encompass domain and column customizations. Or, you can customize check macros
and check logic to perform specific compliance assessments to a standard. For
example, in CDISC SDTM, it is not uncommon to build multiple supplemental qualifier
domains (for example, SUPPAE) associated with a core reference domain (for example,
AE). It is at the customer's discretion whether the reference standard is modified to
include each unique supplemental qualifier domain, or to use existing SAS Clinical
Standards Toolkit validation check macros with unique code logic or custom check
macros to validate the custom domains. These latter options are discussed in the
following case studies.

It is likely that customers will derive multiple reference standards. From a SAS Clinical
Standards Toolkit validation perspective, the only relevant reference standard is the one
defined in the SASReferences data set (as type=referencemetadata).

For information about registering a new standard in the SAS Clinical Standards Toolkit,
see “Registering a New Version of a Standard” on page 25.
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Case Study 2: Using Any Set of Source Data
and Metadata

From a SAS Clinical Standards Toolkit perspective, a source study is defined by the
study domains, the study metadata represented in the source_tables and
source_columns data sets, and anything that might be unique to a specific study,
including controlled terminologies, properties, validation checks, and associated
messages.

One key SAS Clinical Standards Toolkit requirement is that source study elements
should be kept in synchronization. Another key requirement is that all relevant source
study elements should be accurately represented in a SASReferences data set. The
synchronization of study elements is a task that is often performed outside the SAS
Clinical Standards Toolkit. The study data libraries must contain the domains of interest,
the study metadata must provide the complete set of table-level and column-level
metadata necessary to describe the source data, and any format catalogs and coding
dictionaries supporting the study must be available.

TIP Best Practice Recommendation: If a standard folder hierarchy is adopted for
source studies, such as in the SAS Clinical Standards Toolkit CDISC SDTM 3.1.3
sample study (sample study library directory/cdisc-sdtm-3.1.3-1.5/
sascstdemodata), using generic SASReferences files that use &studyRootPath in
the path field might facilitate referencing new source studies.

Case Study 3: Modifying the SAS Validation
Checks for Supported Standards

This case study addresses adding multiple instances of existing checks. The most
common ways to modify SAS validation checks include:

Altering the scope of the domains and columns to be validated. Many checks are
defined to be run against specific domains or columns, against specific classes of
domains (for example, CDISC SDTM findings, events, or interventions), or against
all available domains or columns. As you find it useful to modify a reference
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standard (for example, to include other domains you consistently use) or you have
one or more studies that have new domains, changes are likely to involve alterations
to the Validation Master and Validation Control (run time) tablescope or
columnscope fields.

Changing the Validation Control codelogic field to alter the logic used to identify error
conditions. This might be a necessary change if a check needs to be generalized to
accommodate new domains or columns. Or, customer conventions might differ from
those in the SAS Clinical Standards Toolkit checks.

If customer code changes are sufficiently significant, then it might be better to create
a new validation check macro. (See “Case Study 5: Modifying Existing Validation
Check Macros or Adding New Macros” on page 217.) If a new validation check
macro is required, then the Validation Control codesource field needs to be modified
to contain the name of the new check macro.

The Validation Control uniqueid field provides a way to uniquely identify a specific
validation check for reference. Any substantive change to any Validation Control
data set check field normally leads to a new uniqueid. For information about the
structure of uniqueid, see Table 6.3 on page 128.

The Validation Control checkstatus field provides an easy way to identify selected
checks with a user-defined status (for example, draft, deprecated, or not available
for a given study). The SAS Clinical Standards Toolkit does not reference this field
within any validation check macro.

The Validation Control lookupsource field can be changed to reference a different
SAS format or lookup data set (for example, a new version of MedDRA). In the latter
case, a change to the pathname, memname, or both fields in the SASReferences
data set might be a more appropriate action.

Case Study 4: Adding New Validation Checks
for Supported Standards

To add a new validation check, consider this checklist:

Check metadata must conform to the Validation Master structure. (For more
information, see Chapter 2, “Framework,” on page 7.)
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Certain Validation Master fields accept any user-defined value (for example,
checksource, sourceid, checktype, standardref, and checkstatus). These fields are
not referenced by the validation check macros. The remaining fields are used in the
validation check macros, so you must abide by the SAS Clinical Standards Toolkit
conventions. These conventions are described in Chapter 2, “Framework,” on page
7.

A new check should be added to the (run time) Validation Control data set for
testing. After testing, it can be promoted to the Validation Master data set to be
available to applications and processes. These requirements follow a typical
development process.

For each new validation check, a matching message is required. This is the
message that you want written to the Results data set when an error condition is
detected. For details, see “Messages” on page 145.

Use a similar validation check as a template to build the check metadata required by
the SAS Clinical Standards Toolkit. Ask yourself the following types of questions:

What category or type of check is it?

Look at the Validation Master data set checktype column. Does it look only at
table or column metadata, and not at data values (Metadata)? Does it require a
specific raw column value (ColumnValue), or a value that complies with some
controlled terminology (Cntlterm)? Must the assessment look across multiple
records (Multirecord) or multiple tables (Multitable)?

Does the check compare columns within a single table?

Consider Validation Master records where the codesource column is
cstcheck _columncompare, cstcheck_columnvarlist, or cstcheck _notunique.

Does the check compare tables?

Consider Validation Master records where the codesource column is
cstcheck _comparedomains or cstcheck recnotfound.

Does the check look across multiple standards?

Consider Validation Master records where the codesource column is
cstcheck crossstdcomparedomains or cstcheck crossstdmetamismatch.
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What tablescope and columnscope values are appropriate?

Tablescope

Does the check apply to a specific class of tables (for example,
Class:Findings)? Does the check apply to all tables for the standard (_ALL_)?
Does the check apply only to one or more specific tables (for example, DM
+TA)? Does the check apply to all tables except one (for example,
_ALL_-DM)? Does the check compare the same column in two tables (for
example, [DM][TA])?

Columnscope

Does the check apply to all columns in the selected tables (_ALL_)? Does the
check apply only to one column (for example, USUBJID)? Does the check
compare two columns in the same table (for example, [AESDTH][AEOUT])?
Does the check apply to all column names that end in a particular suffix (for
example, **DTC)?

If column values are to be compared against an external source (coding
dictionary or specific codelist), how are these values referenced for other checks
in the lookuptype and lookupsource Validation Master columns?

Case Study 5: Modifying Existing Validation
Check Macros or Adding New Macros

The SAS Clinical Standards Toolkit provides 21 validation check macros. These
macros, located in the primary SAS Clinical Standards Toolkit autocall library, offer a
variety of code examples that are available to all standards supporting validation. For
information about the purpose and use of each check macro, see “Special Topic:
Validation Check Macros” on page 185 and the online macro API reference
documentation.

Some validation scenarios might require modifications to the SAS Clinical Standards
Toolkit check macros or the derivations of new macros. If so, these guidelines should be
followed. These guidelines facilitate the use of these macros in the general SAS Clinical
Standards Toolkit framework and in the specific SAS Clinical Standards Toolkit
validation framework.
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Follow the current naming convention or adopt a consistent naming convention that
conforms to SAS naming conventions.

Use the current autocall library or use a customized autocall library that has been
defined in the SASReferences data set (type=autocall).

Conform to the basic check macro workflow. This workflow is described in “Special
Topic: Validation Check Macros” on page 185.

Ensure that the macro correctly accepts and interprets the metadata provided as
input from the Validation Control data set. If the new macro fails to do so, then it can
be hardcoded to provide any specific functionality that is desired.

Ensure that the macro writes appropriate output to the Results and Metrics data
sefts.

Case Study 6: Modifying the SAS Clinical
Standards Toolkit Messaging, Including
Internationalization

This case study considers these three issues related to the support of the SAS Clinical
Standards Toolkit messaging:

1

3

Maintain the relationship between the SAS Clinical Standards Toolkit standard-
specific messages and standard-specific validation checks.

Maintain the relationship between messages and validation check macro code.

(Deviations are acceptable to the extent that missing parameters have suitable
defaults.)

Internationalize messages.

A SAS Clinical Standards Toolkit message is created for each distinct combination of
the Validation Master standard and checksource fields. This allows the SAS Clinical
Standards Toolkit to support checksource-specific messaging and severity. A unique
SAS Clinical Standards Toolkit message is required for each value of the Validation
Master standardversion field if that value is not the wildcard ***.
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Consider this CDISC SDTM 3.1.1 Validation Master record excerpt:

Display 6.14 Validation Master Data Set Excerpt for Check SDTM0013

checkid | standard | standardversinn| u:heu:ksu:uun:e| sounceid | checkseverityl tablescope
SOTMO0T3 CDISC-SDTM Janusz IR4253 Mot _ALL
SOTMO0T3 CDISC-SDTM WebSDM IR4253 W aming _ALL

The SAS Clinical Standards Toolkit representation of the SDTMO0013 check in the
Messages data set is:

Display 6.15 Messages Data Set Excerpt for Check SDTM0013

resultid | standardversion | checksource | sourceid | checkseverity | sourcedescrption | messagetest
Identi_fies a cu:_ulu!'nn lstedinthe  SDTH expected
SOTMO013 ™= Janus IR4253  Mote domain description a3 Expected  variable &_cstparm
[Exp’] but not incladed in the not Found

545 dataset for that domain

|dentifies & column listed inthe  SDTM expected

SOTMO013 = bSO IR4253  ‘Waming domain description as Expected  wariable &_cstparml
[Exp’] but naot included in the nat found
545 datazet for that domain

The Messages data set contains two records because there are two distinct
checksource values for Validation Master checkid SDTM0013.

Consider this CDISC SDTM Validation Master record excerpt:

Display 6.16 Validation Master Data Set Excerpt for Check CUST0073

checkid | standard | standardversinn| checksnurce| zourceid | checkseverityl tablezcope | columnscope
CUSTOO73 CDISC-SDTR ™ MyCompany GC101  Warning AE AEBODSYS
CUSTOO73 CDISC-SDTM 31.2 MuCompany  GC101  Warning CE CEBODSYS
CUSTOO73 CDISC-SDTR ™ MyCompany GC101  Warning bH MHBODSYS

Three separate invocations of CUST0073 are represented. Each record points to a
different domain (tablescope). This example assumes that the CDISC SDTM 3.1.2
standard has been registered. The first and third records (AE and MH domains) indicate
that this specific implementation of the check is applicable to all versions of CDISC
SDTM. However, the second record is applicable to only CDISC SDTM 3.1.2 (because
CE is a new domain in SDTM 3.1.2).



220 Chapter 6 / Compliance Assessment Against a Reference Standard
Only two Messages data set records are required:

Display 6.17 Messages Data Set Excerpt for Check CUST0073

resultid |standardversiun| checksource | gourceid | checkseverit_l,ll gourcedescrption | messagetest pararneter]
Body Syztem [BODSYS]  Body system
CUSTOOF3 ™ tyCompary  GC101 Wiarning walue iz not a valid medDRA  not a walid medDR4A SOC

Systemn Organ Clazs value  &_cstParm

Body System [FBODSYS]  Body system
CUSTOO?3 31.2 tyCompary  GC101 Wiarning walue iz not a valid medDRA  not a walid medDR4A SOC
Systern Organ Claszs value  &_cstParm

It is the distinct combinations of the Validation Master checkid, standardversion, and
checksource fields that control the associated Messages data set records.

It is important to maintain the relationship between messages and validation check
macro code. If the validation check macro code references an unknown resultid, the text
<Message lookup failed to find matching records is written to the Results
data set.

The CUSTO0073 check defines a substitution parameter (& _cstParm1). (The SAS
Clinical Standards Toolkit code assumes that message substitution parameters begin
with the string & cst.) For the calling validation check macro to support parameters
when writing output to the Results data set, the parameters that are passed should be
syntactically consistent with the messagetext field in the Messages data set.

Building the message record to use a default value (as specified in the parameter1 field)
solves the problem when the calling macro fails to pass a substitution value. Using
parameters is optional. Parameters might be needed only if the message is to be used
in multiple contexts where substitutions of parameter values help interpret the message.

The SAS Clinical Standards Toolkit supports the internationalization of messages
through specifying message file references in the SASReferences data set
(type=messages). If referenced message files conform to the structure expected by the
SAS Clinical Standards Toolkit, any text, including internationalized text, can be
included.

Case Study 7: Validation of Multiple Studies

Most illustrations and discussions in this chapter assume a reference to a single clinical
study. But, what if you need to validate multiple clinical studies at one time? A key
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consideration is the information that source data libraries and source metadata files
contain, and how they should be referenced in the SASReferences data set used by the
validation process.

Consider the following four methodologies, which are ordered based on estimated rates
of adoption. Other candidate methodologies are possible.

A common methodology is to build single source data and metadata libraries that
contain pooled data sets where metadata reconciliation has already occurred. (This
is frequently done in integrated summaries of efficacy and safety.) In this case, the
SASReferences data set will contain a single type=sourcedata record pointing to the
pooled integrated data library. The SASReferences SAS librefs (where
type=sourcemetadata) must match the source metadata library references in the
sasref column of the table and column metadata data sets.

A second methodology is to build a SAS Clinical Standards Toolkit process that
daisy-chains multiple job streams, where each study is defined in a unique
SASReferences data set and validated independently. Within the same SAS
session, unless your validation process deletes work files, the results and metrics
files are appended. The files at the end of the process contain results for all studies.

An alternative approach defines a single SASReferences libref for multiple
type=sourcedata records, each pointing to a different study source library. The SAS
Clinical Standards Toolkit supports library concatenation, but SAS only reads data
sets from the first defined library when the same data set name occurs in multiple
libraries. Because standard domain names are expected, this approach does not
work unless a unique domain-naming convention across studies is used. A similar
approach is required for source metadata. These constraints make this approach
less tenable.

Another alternative methodology is to use multiple SASReferences librefs (multiple
type=sourcedata records). You have one for each study source library, and a single
source metadata library (with one table and one column metadata data set, setting
the SASRef column to each libref used in SASReferences). This methodology works
for any validation check that does not compare columns across domains or
compares domains.

Source data libraries are considered when tablescope and columnscope parsing
occurs in the SAS Clinical Standards Toolkit. However, if tablescope does not
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include the libref, unintended comparisons of multiple columns or multiple domains
from different studies can occur. As a result, this methodology is not recommended
unless you consistently use multiple librefs in the source metadata and validation
check metadata.

Special Topic: Using Alternative
Controlled Terminologies

The SAS Clinical Standards Toolkit supports using any set of controlled terminology or
any coding dictionaries such as MedDRA or WHO Drug.

Generally, controlled terminology is defined to the SAS Clinical Standards Toolkit as
SAS format catalogs, and coding dictionaries as SAS data sets, although either format
is allowed. A SASReferences data set documents all of these, and facilitates run-time
references to the input sources. In the SAS Clinical Standards Toolkit sample drivers, a
SASReferences type=fmtsearch record points to each SAS format catalog (and allows
specification of a reference order for like-named formats). And, a type=referencecterm
record points to each specific coding dictionary to be referenced. The format search
path is set with a call to the cstutil_processsetup utility macro.

Consider the following scenarios and how each one can be handled using the SAS
Clinical Standards Toolkit:

Scenario 1: You want to create and manage codelists (SAS formats) independent of
the CDISC-Terminology standard provided with SAS Clinical Standards Toolkit.

This scenario assumes you have one or more user-defined SAS format catalogs that
contain valid values associated with your data columns. These user-defined format
catalogs might include extensions to existing CDISC-Terminology codelists or to
new formats associated with columns in custom domains. The SAS Clinical
Standards Toolkit SASReferences data set enables you to specify references to
multiple catalogs and to manage the order in which these appear in the format
search path. For example, if you have a catalog named MYTERMS that contains all
formats of interest for your study, your SASReferences data set can contain a single
type=fmtsearch record:
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Display 6.18 Single type=fmtsearch Record Example

standard | standardversion |  type | subtype | SASEf |reﬁype| path | onder | memname
MY _STD MY _WVERSION fmiseanch myfmt  libref Cotemp/formats 1 mytemms sas /boat

However, if you prefer to keep your customizations in a separate format catalog, but
you want to use the CDISC-Terminology codelists provided by SAS, your
SASReferences data set will have multiple type=fmtsearch records, with the order
column value set to establish the format search path precedence:

Display 6.19 Muiltiple type=fmtsearch Records Example

standard | standardverson | tye | sublype | SASwef [reftype] path [oder|  memname |
MY_STD MY_VERSION fmtsearch myfmt  bbref  C:.AempAomats 1 mytems.sasfbcat
CDISC-TERMINOLOGY NCI_THESAURUS fmtsearch cstfmt  bbref  &_cstGRoot/standards/cdiscteminology-&_cstVersion/d_cstCTRoot formats 2 cterms sas?bcat

In this case, any extended, like-named formats in MYTERMS will be used instead of
the original formats in CTERMS provided by SAS.

Scenario 2: You want to manage codelist (SAS format) customizations as a
registered standard in the global standards library of the SAS Clinical Standards
Toolkit.

SAS provides snapshots of the CDISC Terminology standard, as provided by the
National Cancer Institute (NCI) Enterprise Vocabulary Services (EVS). These
snapshots are defined in the global standards library. In the SAS Clinical Standards
Toolkit 1.5, these are provided (by CDISC model and snapshot date) in the following
location:

global standards library directory/standards/
cdisc-terminology-1.5/

Consider whether you want to add a new version (such as a dated snapshot) or a
completely new set of terminology to the global standards library. To add a new
version, follow the snapshot folder hierarchy in the global standards library, and
register your new standard in the standardsubstypes data set located in the global
standards library directory/standards/
cdisc-terminology-1.5/control folder.

For example, suppose you want to add a new CDISC ADaM controlled terminology
snapshot released on 01July2013. A new 201307 folder hierarchy is created in the
global standards library, a new record is added to the standardsubstypes data set,
and the format catalog in the Current subfolder is replaced with the 201307 catalog.
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Display 6.20 New Controlled Terminology Record

| {ard ] | tandardsublype | standardsut 10N | path | i 'Jmault| description |
COISC-TERMINOLOGY CDISC-ADAM NCI_THESAURUS 201101 t_cstGRoot /standards/cdisctemminology-1.5/ N CDISC ADaM Controlled Tesmnology,
cdisc-adam,/ 201101 Mfarmats released by NCI on 207710107
. CDISC ADaM Cortrolled Teminalagy,
COISC-TERMINOLOGY  CDISC-ADAM NCI_THESAURUS 201107 §_csiGRoot /standards/cdisc temminology1.5/ N released by NCI on 2011-07-22 (updated
cdisc-adam/201107 fermats 2011-01 version)
CDISC-TERMINOLOGY CDISC-ADAM NCI_THESAURUS 201307 &_cetGRoat /standards/cdiscleminalogy-1.5/ vy CDISC ADat Controlled Terminology,
cdisc-adam/201 307 formats released by NCI on 20130701
COISC-TERMINOLDGY CDISC-ADAM NCI THESAURUS  curent &_csiGRoot /standards/cdisctemminology-1.5/ N Cument CDISC ADaM Controled
=] cdisc-adam/curmentformats Temnology, Copy of 20130700

The SAS Clinical Standards Toolkit 1.5 provides sample programs that create the
data sets that are needed to register controlled terminology. The programs also
register these data sets. The programs are called
create_terminology_standarddatasets.sas and registerstandard.sas and are located
inthe global standards library directory/standards/cdisc-
terminology-1.5/programs folder.

Note: You must have Write access to the global standards library.

If you want to add a completely new set of terminology to the global standards
library, you must follow the information in “Maintenance Usage Scenarios” on page
25.

Assume that your organization has created its own comprehensive set of CDISC
controlled terminology, and you have created the following global standards library
subfolder hierarchy (with CDISC ADaM fully expanded):
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Display 6.21 Global Standards Library Subfolder Hierarchy Example

4 | cstGloballibrary

J rnetadata

» L schema-repository

4 | standards

]

. cdisc-adam

. cdisc-cdash

. cdisc-sdtm

. cdisc-send

. contral

| mycompany
. cdisc-adam

4 ) commaon

, formats

| programs

J cdisc-adarm-2,1-15
J cdisc-crtdds-1.0-1.5
J edisc-ct-1.0.0-1.5

J cdisc-odm-1.3.0-1.5
J cdisc-odm-1.3.1-1.5
J cdisc-sdtm-3.1.1-1.5
J cdisc-sdtm-3.1.2-1.5
J cdisc-sdtm-3.1.3-1.5
J cdisc-send-3,0-15

J cdisc-terrninology-1.9

After the registration process, your global standards library data set might look like
this (using the folder hierarchy above):

Display 6.22 Global Standards Library Standards Data Set Example

COISC-TERMINOLOGY  CT
CODISC-TERMINOLOGY  CT

COMPAMNY_STD  CDISC temminclogy used by our company
NCI_THESAURUS (CDISC Teminology

& _csiGRoot fstandards/cdisc-terminology-1.5/mycompany
&_csiGRool /standards/cdisc-terminology-1.5

standard | mnemnnit:| standardversion | comment | roatpath izstandarddefault

CDISC-ADAM ADAM 21 COISC ADAM W21 &_catGRoot fstandards/cdisc-adam-2 1-1.5 Y
CDISC-CRTDDS CRT 10 CDISC CRT-DDS V1.0 % _catlGRoot /standards/cdisc-citdds-1.0-1.5 Y
CDISCLCT CTH 100 CODISC CT XML V1.0.0 &_calGRool /standards/cdisc-ct-1.0.0-1.5 ‘4
COISC-00M oDM 130 COISC ODM V1.3.0 &_csilGRool /standards/cdisc-odm-1.3.0-1.5 M
COISC-00M oo 131 COISC ODM V1.3 &_catGRool /standards/edisc-odm-1.3.1-1.5 i3
COISC-SOTM SDTM 313 CDISC SDTM V311 & csGRool /standards/cdisc-sdim-3.1.1-1.5 M
CODISC-SDTM SODTM 3.2 COISCSDTM V312 & _calGRool /standards/cdisc-sdim-3.1.2-1.5 M
CDISC-SDTM SDTH 313 COISCSDTM V313 &_cstGRoob /standards/cdisc-sdim-3.1.31.5 b g
CDISC-SEND SEND 30 COISC SEND V30 &_csilGRoot /standards/cdic-send-3.0-1.5 g

'

N

Y

CST-FRAMEWORK CsT

12 Clinical Standards Toolkit Framework

&_cstGRoot /standards/cst-ramework-1.5

The standardsubstypes data set located in the global standards library

directory/standards/cdisc-terminology-1.5/control folder now
contains this CDISC ADaM record:
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Display 6.23 CDISC ADaM Record Example

| standard | standardversion |  standardsublype |standardsubtypeversion| path ssslam:landdelmm descnption |

COISC-TERMINOLOGY  COISC-ADaM COMPANY STD COmmMon %_cstGRoot. /standards/edisc-temminology-1.5/ Controlled Terminology [company
= mycompany./cdizc-adamcommon standard az of 2013-01-01)

Scenario 3: You use multiple versions of the MedDRA dictionary to code Adverse
Events across multiple studies within a submission.

The SAS Clinical Standards Toolkit does not provide copies of the MedDRA coding
dictionary as maintained and distributed by the Maintenance and Support Services
Organization. Your organization more than likely maintains the multiple updates to
MedDRA, and you might need to reference multiple versions of MedDRA in a single
SAS Clinical Standards Toolkit process.

Although it is possible to create and use SAS format catalogs for MedDRA lookups
(and similar coding dictionary lookups), the SAS Clinical Standards Toolkit provides
a mechanism to reference and use a data set lookup methodology in the
SASReferences data set using one or more type=referencecterm records. Each
record points to a specific MedDRA version using a unique SAS libref, with the
resulting libref.dataset available for use, as needed.

Scenario 4: You use the WHO Drug dictionary to ensure that your coding of
Concomitant Medications in CMDECOD and CMCLASCD includes valid terms and
class codes.

The SAS Clinical Standards Toolkit does not provide copies of the WHO Drug
dictionary as created by the World Health Organization and managed by the
Uppsala Monitoring Centre. As in Scenario 3, the SAS Clinical Standards Toolkit
provides a mechanism to reference and use a data set lookup methodology in the
SASReferences data set using one or more type=referencecterm records. Your
WHO Drug reference might look like this:

Display 6.24 WHO Drug Reference Example

standard | standa'timsionl type | subtype | SASmef | reftype | path | order | memname
CDISC-SDTM '31.2 referencecterm clref libref  C:/coding-dictionaies/whodmug/01june 2009 whodnug sas7bdat
The SAS Clinical Standards Toolkit provides several CDISC SDTM validation
checks that involve lookups to coding dictionaries. Relevant metadata columns from
the validation check data set are listed:
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Display 6.25 Metadata Columns Example

checkid | codesource | tablescope | coﬁ.lmnscope| codelogic | loolauptype | lookupsource

Ylet _c=tDictCol=<dictionary column placeholders proc sql
noprint.create table work._cstproblems as select
SDTMO450 estcheck _notincodelist _ALL =DECOD ds." dict &_cstDictCol from &_cstDSName ds left join DATASET / dictionary name goes here */
&_cstlookupSource dict on upcaselds.&_cstColumn) =
upcasefdict.§_cstDictCol) where dict 4_cstDictCol=""quit
proc agl noprnt .create table work_cstproblems as select
SOTMO451 csicheck_notincodelst AE AEDECOD  ds.".dict pl_name from &_cstDSName ds left join DATASET meddra
&_cstlookupSource dict on upcasafds &_cstColumn) =
upcasefdict pt_name) where dict pt_name=""quit;

The codelogic value is specific to the coding dictionary. In a WHO Drug lookup,
drugname and atc_code (or their equivalents) are used. The cstcheck notincodelist
check macro retrieves and uses the lookup data set named in the lookupsource
metadata column based on information stored in the SASReferences data set
records where type=referencecterm.

Special Topic: Performance
Considerations

Here are some best practice recommendations:

You should first run the SAS Clinical Standards Toolkit validation on a subset of
source data to identify general process problems, missing or inconsistent process
control metadata, and common (and perhaps correctable) data errors.

You should subset the SAS Clinical Standards Toolkit standard-specific Validation
Master data set to remove duplicate checks. For example, CDISC SDTM 3.1.1
Janus checks are generally duplicates of WebSDM checks with occasionally
different resultseverity values.

You should be toggled off the _cstDebug option, except for when you want to debug
specific program errors to avoid exceeding the SAS log-size limitations or to avoid
generating large SAS log files.

You should run in batch or using PROC PRINTTO any SAS Clinical Standards
Toolkit validation process that involves a large number of checks. This is also true
for a SAS Clinical Standards Toolkit validation process that is run with the
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_cstDebug option toggled on. Doing so avoids exceeding the SAS log-size
limitations.
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Overview

Each standard as defined in the SAS Clinical Standards Toolkit includes numerous SAS
metadata files and SAS macros. For the SAS Clinical Standards Toolkit to function
properly, each file must contain a core set of columns that have an expected variable
type. Each macro is designed to use these core columns to perform certain functions.

The term internal validation refers to a set of tools that checks the consistency of the
SAS metadata files. The tools use the SAS Clinical Standards Toolkit validation
framework and methodology that assess standard-specific files against a defined
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reference standard. The tools determine whether the metadata that the SAS Clinical
Standards Toolkit expects is correctly defined.

The primary design goals of internal validation include:

Verify that the SAS Clinical Standards Toolkit metadata files that are provided by
SAS are consistent and correct.

Use this functionality to facilitate definition, registration, and validation of new user-
defined custom standards.

Use the SAS Clinical Standards Toolkit validation framework whenever possible.
Limit the amount of new metadata that is required to support internal validation.

Enable the use of the functionality during product development as a part of the
installation qualification process and operational qualification process and as users
add new metadata or modify existing metadata.

Significantly expand the internal validation of SASReferences data sets beyond the
use of the cstutil_checkds autocall macro used in releases prior to SAS Clinical
Standards Toolkit 1.5.

Develop a suite of internal validation programs, tools, and validation processes that
can be run independently or as part of any SAS Clinical Standards Toolkit process
provided by SAS.

The SAS Clinical Standards Toolkit 1.5 provides a representative sample of programs,
tools, and validation processes to support internal validation. Future releases are
expected to more fully address all of the design goals and to better support and expand
several of the following usage scenarios:

Table 7.1 Status of Internal Validation Development

SAS Clinical Standards Toolkit 1.5
Usage Scenario Status

Support installation qualification and operational Available; future additions planned
qualification assessment and reporting

Support registration of a new standard and updates Not yet available
to an existing standard
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SAS Clinical Standards Toolkit 1.5
Usage Scenario Status

Assess metadata consistency across files Available; future additions planned

Determine the structural validity of a metadata file Available

Confirm valid content of a metadata file Available; future additions planned
Validate a SASReferences data set Available
Evaluate validation check metadata Not yet available

Supporting Macros

The following macros have been added to the SAS Clinical Standards Toolkit 1.5.
These macros directly support internal validation. Many of these macros are also used
for other purposes.

These macros are located in the primary SAS Clinical Standards Toolkit autocall path:

Microsoft Windows

!sasroot/cstframework/sasmacro

UNIX

I sasroot/sasautos

For complete macro documentation, see the online macro API reference
documentation.

Table 7.2 Autocall Macros Added in Support of Internal Validation

Macro Primary Purpose

cstcheckentitynotfound Reports that a SAS Clinical Standards Toolkit entity
(typically a file, folder, or column) cannot be found.
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Macro

cstcheckutilcheckfile

cstcheckutilcheckfolder

cstcheckutilcheckstructure

cstcheckutilfindsasrefsfile

cstcheckutillookupvalues

cstutilbuildmetadatafromsasrefs

cstutilbuildstdvalidationcode

cstutilcheckforproblem

cstutilcheckwriteaccess
cstutilcomparestructure

cstutilfindvalidfile

cstutilprocessfailed

cstutilvalidatesasreferences

cstutilvalidationsummary

Primary Purpose

Determines whether a file exists as defined by columns in
a source data set.

Determines whether a folder exists as defined by columns
in a source data set.

Compares the structure of data sets referenced within
StandardSASReferences or SASReferences data sets
against a template.

Determines whether designated files in the referenced
SASReferences data set exist.

Determines whether metadata column values for discrete
columns exist in the Standardlookup data set.

Builds the framework reference_tables and
reference columns data sets.

Generates the validation-specific macro _cstreadStds to
build the workflow.

Handles any error condition that sets error condition
_cst_rcto 1.

Checks for Write access for an output object.
Compares the metadata structure of two data sets.

Checks whether a folder, file, data set, catalog, or catalog
member exists.

Returns a Boolean value to report whether a process
failed.

Validates the structure and content of a SASReferences
data set.

Summarizes the contents of the validation process results
data set.
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Validating a SASReferences Data Set

A key internal validation design goal is to verify the content of each SASReferences
data set. Each SAS Clinical Standards Toolkit process requires the use of a
SASReferences data set. The SASReferences data set identifies all of the inputs that
are required and the outputs that are created by the process. Each process might have
its own unique SASReferences data set. For a description of the content and usage of
SASReferences data sets, see Chapter 5, “SASReferences File,” on page 93.

In most driver modules that are provided by SAS, a call to the cstutil_processsetup
macro initiates a series of steps to establish the environment to perform a subsequent
task, such as validating a study or building a define.xml file. SAS file and library
references are allocated. Updates to the SAS autocall and format search paths are
completed. These steps are completed based solely on the content of a
SASReferences data set.

With the SAS Clinical Standards Toolkit 1.5, the SASReferences data set is
automatically validated through a series of calls to the cstutilvalidatesasreferences
macro. These calls to cstutilvalidatesasreferences are made within macros called in the
cstutil_processsetup macro workflow. The following error conditions are reported by
default:

Table 7.3 SASReferences Data Set Error Conditions Reported by the
cstutilvalidatesasreferences Macro

Error Flag Error Condition Details
CHKO1 The data set is A structural comparison with the template that is
structurally incorrect. provided by SAS is performed using

Y%cstutilcomparestructure. Minor differences
involving labels, informats, and formats are
generally ignored.

CHKO02 An unknown standard or The standard and standardversion must be
standardversion exists.  registered in the <global standards library
directory>/metadata/standards data set.



234 Chapter 7 / Internal Validation

Error Flag

CHKO3

CHKO04

CHKO5

CHKO6

CHKO7

CHKO8

Error Condition

A referenced input or
output file or folder
cannot be accessed.

A required look-through
to the global standards
library defaults fails.

One or more discrete
character field values
cannot be found in the
Standardlookup data
set.

For the given context,
path or memname
macro variables are not
resolved.

Multiple fmtsearch
records exist, but valid
ordering is not provided.

Multiple autocall records
exist, but valid ordering
is not provided.

Details

If filetype="input” or “both”, the file or folder must
exist. If filetype=“output”, Write access to the output
folder must be enabled.

You might elect to leave the path or memname
blank in your SASReferences data set, which
indicates that you want to use the defaults as
specified in the standard-specific
StandardSASReferences data set. If the path or
memname remains blank (unresolved) after the
final call to cstutilvalidatesasreferences in
cstutil_allocatesasreferences, this error is reported.

Columns with discrete values (reftype, type
+subtype combinations, iotype, filetype,
allowoverwrite) must have values as defined in the
standard-specific Standardlookup data set.

If macro variables are used as part of the path or
memname value, they must resolve to an
accessible folder or file.

To properly set the format search path, an
unambiguous ordering of multiple type=fmtsearch
records must be provided.

To properly set the autocall path, an unambiguous
ordering of multiple type=autocall records must be
provided.

The occurrence of any of these errors causes the process to terminate. The rationale is
that if the process setup is incomplete, and the SAS Clinical Standards Toolkit cannot
recognize a SASReferences column value or find a specified file, the process output
might be unreliable. Correct problems reported in the process results data set (as
typically defined by the _cstResultsDS global macro variable) and resubmit the process.
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Sample Driver Modules

Overview

The SAS Clinical Standards Toolkit internal validation addresses two primary use
cases:

1 Perform installation qualification and operational qualification.

This is implemented with and illustrated by the use of the validate_iqoq sample
driver, located in the sample study library directory/cst-
framework-1.5/programs folder. This is a two-step process:

a Select the CST-FRAMEWORK standard, and run the checks that are defined in
the validation_control_glmeta view of the internal validation validation_master
data set.

This is a set of 64 checks (checkid < CSTV100) that look only at the global
standards library metadata folder.

b Select 1 to n specific standards, and run the checks that are defined in the
validation_control_stdigoq view of the internal validation validation_master data
set.

This is a set of 30 checks (checkid > CSTV100 that are relevant to installation
qualification and operational qualification issues) that look only at metadata
libraries other than the global standards library metadata folder.

2 Perform validation on standard-specific metadata.

This is implemented with and illustrated by the use of the validate_standard sample
driver. Select 1 to n specific standards, and run the checks that are defined in the
validation_control_std view of the internal validation validation_master data set.

This is a set of 39 checks (checkid > CSTV100) that look only at metadata libraries
other than the global standards library metadata folder.



236 Chapter 7 / Internal Validation

The sample drivers that support internal validation are described in the following
sections. The SASReferences data set is validated automatically as part of these
sample driver programs during the call to the cstutil_processsetup macro.

Internal Validation Driver Modules That Are
Provided by SAS

A summary of the driver modules that support internal validation, including these two
specific use cases, is here:

validate_iqoq
SASReferences: stdvalidation_sasrefs (modified in driver)

validation_control files used: validation_control_glmeta view,
validation_control_stdiqoq view, checktype in (‘(GLMETA’ ‘STDIQOQ’)

Purpose: First, runs checks only on CST-FRAMEWORK global standards library

metadata (n=64 checks). Then, runs checks on one or more standards as specified
in the driver. Thirty checks are run for each selected standard. These are the checks
that support installation qualification and operational qualification for the SAS Clinical
Standards Toolkit 1.5.

validate_standard
SASReferences: stdvalidation_sasrefs (modified in driver)

validation_control files used: validation_control_std view, checktype in (‘STD’
‘STDIQOQ’)

Purpose: Runs checks on one or more standards as specified in the driver. Thirty-
nine checks are run for each selected standard.

validate_glmetadata
SASReferences: stdvalidation_sasrefs (modified in driver)

validation_control files used: validation_control_glmeta view, checktype in
(‘GLMETA’)

Purpose: Runs checks only on CST-FRAMEWORK global standards library
metadata (n=64 checks).
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validate_data
SASReferences: sasreferences
validation_control files used: validation_control data set

Purpose: Runs checks only against CST-FRAMEWORK metadata. The
validation_control data set is currently the same as the validation_master data set
that is provided by SAS. Each of these data sets contains 103 checks.

The files are stored in these locations:

Drivers: sample study library directory/cst-framework-1.5/
programs/<driver>.sas

SASReferences: sample study library directory/cst-framework-1.5/
control/<SASReferences>.sas7bdat

validation_control: sample study library directory/
cst-framework-1.5/control/<data set of view>

The validate_data driver is similar in functionality to other standard-specific drivers
(such as the CDISC-SDTM validate_data driver). It runs against a validation_control
data set with no subsetting by standard or by check. For the simpler workflow, see the
validate_data driver module in the online APl documentation.

A complete discussion of the use of the validate_iqoq driver module is provided in SAS
Clinical Data Standards Toolkit: Installation Qualification, which is available at: http://

support.sas.com/documentation/onlinedoc/clinical/index.html.

Internal Validation Driver Module Workflow:
validate standard

Driver location: sample study library directory/cst-framework-1.5/
programs/validate standard.sas

This driver module performs all standard-specific validation checks. This excludes
checks that target the global standards library directory/metadata folder
files. Essentially, this is any check defined in validation_master, where checktype NE
‘GLMETA'.


http://support.sas.com/documentation/onlinedoc/clinical/index.html
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Here is the validate_standard driver workflow:

1

Select the standards of interest in work._cstStandardsforlV:

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

* User defines standard(s) of interest in the following data step *;
*************************************************************************;

data work. cstStandardsforIV;
set work. cstAllStandards (where=(

(upcase (standard) = 'CDISC-ADAM' and standardversion='2.1")
or (upcase(standard) = 'CDISC-CRTDDS' and standardversion='1.0")
/*
or (upcase(standard) = 'CDISC-CT' and standardversion='1.0.0")
or (upcase (standard) = 'CDISC-ODM' and standardversion='1.3.0")
or (upcase (standard) = 'CDISC-ODM' and standardversion='1.3.1")
or (upcase(standard) = 'CDISC-SDTM' and standardversion='3.1.1")
or (upcase(standard) = 'CDISC-SDTM' and standardversion='3.1.2")
or (upcase(standard) = 'CDISC-SDTM' and standardversion='3.1.3")
or (upcase(standard) = 'CDISC-SEND' and standardversion='3.0")
or (upcase(standard) = 'CDISC-TERMINOLOGY' and standardversion='NCI THESAURUS')
or (upcase(standard) = 'CST-FRAMEWORK' and standardversion='1.2")
*/
));
run;

In this example, validation is performed only for the CDISC ADaM and CDISC CRT-
DDS standards.

Modify the standard validation SASReferences data set to point to the
validation_control view of interest.

In the SAS Clinical Standards Toolkit 1.5, views have been provided to make
defining the various check subsets more dynamic. Physical SAS data sets can be
used, if preferred.

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

Modify the sample SASReferences data set to point to the run-time *;
validation control data set identifying the validation checks of interest. *;

just those checks specific to one or more standards and excludes those core*;
framework checks that look only within the <cstGlobalLibrary>/metadata *;
folder. * .
*****************************************************************************;

libname cstTemp "&studyrootpath/control";

*
*
*
* The validation control std view of the validation master data set includes *;
*
*
*



Sample Driver Modules 239

data work.stdvalidation sasrefs;
set cstTemp.stdvalidation sasrefs;

if type='control' and subtype='validation' then

do;
filetype='view';
memname='validation control std.sas7bvew';

end;

run;

Note: Alternate views might be used. See “Internal Validation Driver Modules That
Are Provided by SAS” on page 236.

Call the process setup macro to perform all CST-FRAMEWORK file and library
allocations.

The returned & _cstSASRefs data set contains fully resolved path and memname
values.

$cstutil processsetup( cstSASReferencesLocation=&workpath,
_cstSASReferencesName=stdvalidation sasrefs) ;

(Optional) Re-create work.stdvalidation_sasrefs, and replace _srcfile="STDVAL’
with_srcfile=‘FWVAL’

********************'k****'k****'k****'k****'k*********'k**************************,-

* work.stdvalidation sasrefs will accumulate SASReferences records from all *;

* gources for later use by cstvalidate(). *;
*****'k****'k****'k****'k****'k****'k****'k****'k****'k****'k**************************,-

data work.stdvalidation sasrefs;
set & cstSASRefs

attrib srcfile format=$8. label='File source for record';
*'k****'k****'k****'k****'k****'k****'k****'k****'k****************************;

* Framework validation sasreferences: cstcntl.stdvalidation sasrefs *;
*'k****'k****'k****'k****'k****'k****'k****'k****'k****************************;

_srcfile: 'STDVAL';
run;

Note: This step is optional because it merely provides an indication of the sources
and purposes of specific SASReferences data set records.
Call the code-generator macro to build the job stream for each standard:

filename incCode CATALOG "work. cstCode.stds.source" LRECL=255;
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%cstutilbuildstdvalidationcode ( cstStdDS=work. cstStandardsforlIV,
_cstSampleRootPath= DEFAULT , cstSampleSASRefDSPath= DEFAULT |,
_cstSampleSASRefDSName= DEFAULT ) ;

This macro call populates the work._cstCode.stds.source catalog entry with
standard-specific code, which is subsequently %included. For information about
macro parameters, see the cstutilbuildstdvalidationcode() macro header comments
in the online APl documentation.

The workflow of this catalog entry is summarized in the following steps:

Initialize work._cstTempSASRefDS to accumulate SASReferences records from
all of the standards of interest for later use by cstvalidate().

Look for the standard-specific StandardSASReferences data set from the global
standards library. If found, run cstutil_processsetup() using this data set.

Append the fully resolved work. cstSASRefs to the work. cstTempSASRefDS
that was created in validate_standard driver workflow step 1. Set _srcfile=‘STD’.

Look for the standard-specific sdtvalidation_sasrefs data set from the sample
library. If found, run cstutil_processsetup() using this data set.

Append the fully resolved work. cstSASRefs to the work. cstTempSASRefDS
that was created in step a. Set _srcfile="STUDY".

Remove any duplicate records from work. cstTempSASRefDS using these key
values: standard, standardversion, type, and subtype.

This significantly reduces the number of records given the commonalities of
SASReferences data sets, but it is assumed that it is irrelevant which record is
retained.

Run %cstutilbuildmetadatafromsasrefs(cstSRefsDS=work._cstTempSASRefDS,
cstSrcTabDS=work.source_tables, cstSrcColDS=work.source_columns).

This macro dynamically builds reference_tables and reference_columns data
sets from a SASReferences data set. For examples, see Display 7.1 on page
241 and Display 7.2 on page 242.
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h Set cstSASRefs=work._cstTempSASRefDS, which is the cumulative ready-to-
go SASReferences data set.

i Call cstvalidate(), which uses the validation_control view specific to the driver
focus (in this case, validation_control_std) as specified in “Internal Validation
Driver Modules That Are Provided by SAS” on page 236.

i Remove standard-specific records from work._cstTempSASRefDS to anticipate
appending new records for the next standard to the remaining framework
records.

(<]

For each standard selected in validate standard driver workflow step 1, repeat steps
a through j in step 5.

Results are collated in cstrslt.validation_results. For excerpts of the results, see
Display 7.3 on page 243.

Display 7.1 Sample of Dynamically Derived work.reference_tables™*

sasref | table | path | tandard | standardversion | ype | subtype

1 CSTCNTL  STDWALIDATION_SASREFS fatudyFootPath/control CSTFRAMEWORK. 1.2 control reference

2 CSTLKUP  STAMDARDLOOKUP &_cstGRoot. /standards/est-frameveork-1.5/control CSTFRAMEWORK 1.2 lookup

3 CSTMETA  STANDARDLOOKUP &_cstGRoat, /standards/cat-framework-1.5/contral CST-FRAMEWORK 1.2 cstmetadata lookup
_4 |CSTMETA STANDARDS §_cslGRoot. /standards/cst-framework-1.5/contral CET-FRAMEWORK 1.2 cstmetadata standard
6 |CSTMETA STANDARDSASREFERENCES &_csiGRoat. /standards/cst-framework-1.5/control CSTFRAMEWORK 1.2 csh data f L

E CS5TMSG  MESSAGES &_cslGR ool /standards/cet-ramework-1.5/messages CST-FRAMEWORK 1.2 messages

7 CSTRCNTL VALIDATION_MASTER &_catGR oot /standards/cat-framework-1.5/validation/control CST-FRAMEWORK 1.2 ieferencecontol walidation

8 GLMETA  STANDARDS c:/catGloballibran/metadata CSTFRAMEWORE. 1.2 globalmetadata standard

] GLMETA  STANDARDSASREFERENCES c:/catGloballibrany/metadata CSTFRAMEWORK 1.2 globalmetadata sasieferencas

10 LOOKUP  STANDARDLOOKUP &_cstGRoot. /standards/cdisc-adam-2.1-1.5/control COISC-ADAM 21 lookup

11 MESSAGES MESSAGES &_cstGRaot /standards/cdisc-adam-2.1-1. 5/messages COISC-ADAM 21 messages
_12  |REFCNTL  VALIDATION_CLASSBYCHECK &_cstGRool, /standards/cdisc-adam-2.1-1. 5/vahdation/contral - COISC-ADAM 21 teferencecontiol checktable
_13  |REFCNTL VALIDATION_MASTER &_cslGRoot. /standards/cdisc-adam-2.1-1.5/validation/contral - COISC-ADAM 21 teferencecontiol  validation

14 REFMETA CLASS_COLUMNS &_cslGRoot. /standards/cdisc-adam:2.1-1.5/metadata COISC-ADAM 21 classmetadata column

15 |REFMETA CLASS_ TABLES &_cslGRoot /standards/cdisc-adam-2.1-1. 5/metadata COISC-ADAM 21 classmetadata table

16 REFMETA REFERENCE_COLUMNS &_cstGRoot. /standards/cdizc-adam-2.1-1.5/metadata COISC-ADAM 21 ieferencemetadata  column

17 REFMETA REFEREMCE_TABLES &_cslGRoot. /standards/cdisc-adam-2 1-1 5/metadata COISC-ADAM 21 ieferencemetadata  table

18 SRCCNTL  STDWALIDATION_SASREFS EatudyF oot ath//control COISC-ADAM 21 coritrol eference

Note: **This is an excerpt only. Not all records and columns are shown.



sastef table column standard | standardversion
122 |GLMETA STANDARDSASREFERENCE  standard CSTFRAMEWORK 1.2
123 |GLMETA STANDARDSASREFERENCE  standardversion  CST-FRAMEWORK 1.2
124 |GLMETA STANDARDSASREFERENCE  type CSTFRAMEWORK 1.2
125 |GLMETA STANDARDSASREFERENCE  subtype CSTFRAMEWORK 1.2
126 |GLMETA STANDARDSASREFERENCE  SASref CSTFRAMEWORK 1.2
127 | GLMETA STANDARDSASREFEREMCE  reftype CST-FRAMEWORE. 1.2
128 | GLMETA STANDARDSASREFEREMCE  iotpe CST-FRAMEWORE 1.2
129 | GLMETA STANDARDSASREFERENCE  fletype CSTFRAMEWORK 1.2
130 | GLMETA STANDARDSASREFERENCE  allowoverwite  CSTFRAMEWORK 1.2
131 |GLMETA STANDARDSASREFERENCE  relpathprefix CST-FRAMEWORK 1.2
132 |GLMETA STANDARDSASREFERENCE  path CSTFRAMEWORK 1.2
133 | GLMETA STANDARDSASREFERENCE  order CST-FRAMEWORK. 1.2
134 | GLMETA STANDARDSASREFEREMCE  memname CSTFRAMEWORK 1.2
135 | GLMETA STANDARDSASREFERENCE  comment CST-FRAMEWORK 1.2
136 |LOOKUP STANDARDLOOKUP SaSrel COISCADAM 21
137 | LOOKUP STANDARDLOOKUP table COISCADAM 21
138 |LOOKUP STANDARDLOOKUP column COISCADAM 21
133 |LOOKUP STANDARDLOOKUP refeolurn COISCADAM 21
140 |LODKUP STANDARDLOOKUP refvalue CDISCADAM 21
141 |LOOKUP STANDARDLOOKUP value COISCADAM 21
142 |LOOKUP STANDARDLOOKUP defaul CDISC-ADAM 21
143 |LOOKUP STANDARDLOOKUP nonnul COISCADAM 21
144 |LOOKUP STANDARDLOOKLP arder COISCADAM 21
145 |LOOKUP STANDARDLOOKUP templatetype  CDISC-ADAM 21
146 |LOOKUP STANDARDLOOKLP template COISCADAM 21

Note: **This is an excerpt only. Not all records and columns are shown.
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resulid | checkid | resullseq| seqno | stcdata | message |
5 CSTO200 1 0 CDISC-ADAM 21 PROCESS WORKFLOW: Validating COISC-ADAM 2.1 Info
] CSTO108 1 1 CST_SETPROPERTIES The properties weie processed from the PATH Infa
_ 1 c JestGlobalLibrary/standards/cdisc-adam-2 1-1 5/programs/initialize properties
1 |CeToge 1 1 CST_SETPROPERTIES The properties were processed from the PATH Info
| | e /esiGlobalLibrary/ standards /edisc-adam-2 1.1 5/pragrams/valdation propstties
13 |CSTO200 1 2 CSTUTIL_ALLOCATESASREFERENCES SASRef data st was successiully validated Info
18 CSTo200 1 3 CSTUTILBUILDMETADATAFROMSASREFS  Reference meladata was successiully derved from work._cstTempSASRelDS Info
17 CST0200 1 1 CSTWALIDATE PROCESS STANDARD: CST-FRAMEWDRK Info
18 C5TO200 1 2 CSTWALIDATE PROCESS STANDARDVERSION: 1.2 Info
19 C5TO200 1 3 CSTWALIDATE PROCESS DRIVER: validate_standardmetadata sas Infor
20 CSTO200 1 4 CSTVALIDATE PROCESS DATE: 2013-01-20T18:54:37 Info
21 |CsT0200 1 5 CSTVALIDATE PROCESS TYPE: VALIDATION Info
22 |CsT200 1 6 CSTVALIDATE PROCESS SASREFERENCES Info
e festSampleLibrary/cst-hamework-1. 5/control/stdvalidation_sastels. sas7bdat
23 | CSTO200 1 7 CSTVALIDATE PROCESS VALIDATION CONTROL DATA SET: Info
c:/estS ampleLibray/cst-lamework-1.5/control/validation_control_std sasTbvew
24 C5T0200 1 8 CSTWALIDATE PROCESS STUDYROOTPATH: c:/estSampleLibrary/cst-framework-1.5 Info
25 C5TO200 1 9 CSTWALIDATE PROCESS GLOBALLIBRARY" c:/csiGloballibrary Info
26 CSTO200 1 10 CSTVALIDATE PROCESS STUDYLIBERARY: c:/cstSamplelibrary Irfo
27 CSTO200 1 11 CSTVALIDATE PROCESS CSTYERSION. 1.5 Info
28 CSTO200 1 10 CSTVALIDATE PROCESS CONTROLLED TERMINOLOGY SOURCE: Infa
c:/estBlobalLibrary/standards/edisc-tetmi -1.5/cdisc-ad, /i
30 |CsToOO2 CSTV2SY 1 1 CSTCHECK_COMPAREDOMAINS Mo tables evaluated-check validation control data set ‘Waming: Check not run
31 |CsToD02  CSTV252 1 1 CSTCHECK_COMPAREDOMAINS Mo tables evaluated-check validation control data set Waming: Check not nun
32 |CSTOO02 CSTv2S2 2 1 CSTCHECK_COMPAREDOMAINS Mo tables evaluated-check validation control data set Waming: Check nat run
33 CSTOI00  CSTV254 1 1 CSTCHECKENTITYMOTFOUND Mo enoss detected in assessment of taget files Infa
3 CSTOIO0 CSTV2E4 2 1 CSTCNTLSTDVALIDATION_SASREFS Mo enors detected in CSTCNTL STDVALIDATION_SASREFS Info

Note: **This is an excerpt only. Not all records and columns are shown.

Validation Checks

validation_master Data Set

A total of 103 validation checks are provided in support of internal validation for the SAS
Clinical Standards Toolkit 1.5. These can be found in
global standards library directory/standards/cst-framework-1.5/

validation/control/validation master.sas7bdat.

The validation_master data set column checktype is used to specify the primary focus of
each check. This table shows the distribution of records by checktype:

Table 7.4 Distribution of Internal Validation Checks by Checktype

Focus

Global standards library metadata

Checktype

GLMETA

Total Number of
Checks (Unique)

64 (62)
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Total Number of
Focus Checktype Checks (Unique)

Standard-specific metadata in global standards library and  STDIQOQ 30 (22)
sample library

Standard-specific content STD 9(1)

The 103 validation checks use 11 of the SAS Clinical Standards Toolkit framework
check macros. This table shows the distribution of these checks by check macro:

Table 7.5 Distribution of Internal Validation Checks by Check Macro

Number of
Check Macro Records
cstcheck _column 27
cstcheck _columncompare 49
cstcheck_comparedomains 4
cstcheck _dsmismatch 3
cstcheck notconsistent 1
cstcheck _notincodelist 1
cstcheck _notunique 2
cstcheck _recmismatch 2
cstcheck_recnotfound 7
cstcheck _zeroobs 2

cstcheckentitynotfound 5
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A review of the validation_master tablescope and columnscope values shows a
reference to the dynamically derived table and column metadata that is shown in
Display 7.1 on page 241 and Display 7.2 on page 242.

Note: work.source_tables is a copy of the derived
work.reference_tables.work.source_columns is a copy of the derived
work.reference_columns.

For internal validation, using the SAS libref is usually required in the validation_master
tablescope value. Each SAS libref is associated with a specific SAS library through the
SASReferences record that identifies the library (or specific SAS file) as an input to the
process.

As with all validation check data sets in the SAS Clinical Standards Toolkit, you can add
your own checks or modify existing checks to meet your validation requirements.

validation control SAS Views

As with any SAS Clinical Standards Toolkit validation process, a key step is the
specification of a validation_control data set, which is the definition of a subset of
defined validation checks that are the focus of that specific validation process. For
internal validation, multiple SAS views have been defined against the superset of
internal validation checks that are provided with the SAS Clinical Standards Toolkit 1.5.

These SAS views have been created with the code shown in Example Code 7.1 on
page 245, where SAS librefs have been defined based on the SASReferences data set
references as follows:

libname refcntl 'c:/cstGloballLibrary/standards/cst-framework-1.5/validation/

control';
libname cstcntl 'c:/cstSampleLibrary/cst-framework-1.5/control’;

(The SAS Clinical Standards Toolkit global standards library and sample study library
have been set to the path that is indicated.)

Note: The SASReferences filetype column should be set to “view”.

Example Code 7.1 SAS Code to Build Internal Validation Views

proc sql;
create view cstecntl.validation control glmeta
as select *
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from cstrcntl.validation master as a
where upcase (a.checktype)="GLMETA";

create view cstcntl.validation control std
as select *
from cstrcntl.validation master as a
where upcase (a.checktype) in ("STD","STDIQOQ") ;

create view cstcntl.validation control stdigog
as select *
from cstrcntl.validation master as a
where upcase (a.checktype) in ("STDIQOQ") ;
quit;
The location of the views can vary based on where your global standards library and
sample study library are located.

Example Internal Validation Check: CSTV026
Validation check CSTV026 reports the following condition:

Root path does not exist for standard as defined in metadata
standards data set

This check reports each instance where the Standards data set column rootpath cannot
be found. This value is important to support the use of relative paths, which are
indicated by a non-null value in the SASReferences relpathprefix column.

A portion of the check metadata for this check follows:

Display 7.4 Internal Validation Check CSTV026 Metadata from validation_master

_ | checkid | checkseveiity | checkiype |  codesowce |usesowcemetadata] tablescope | cohmnscope | codeloge
17  |CSTVO26  Enoe GLMETA catcheck_columncompare N gimeta slandards  [rootpath][standard] Zcstoheckuticheckiolder;
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Each of the column values shown in Display 7.4 on page 246 is explained in this table:

Table 7.6 Column Descriptions for Internal Validation Check CSTV026**

Column

checkid

checkseverity

checktype

codesource

usesourcemetadata

tablescope

columnscope

codelogic

Value

CSTV026

Error

GLMETA

cstcheck_columncompare

glmeta.standards

[rootpath][standard]

%cstcheckutilcheckfolder;

Description

Specifies the check identifier used to
return the correct message from the CST-
FRAMEWORK messages data set.

Specifies that the condition is deemed to
be serious, which warrants an Error
condition.

Indicates that this check targets the global
standards library metadata folder
contents. This check is included in the
validation_control_glmeta SAS view.

Indicates the check macro to use for
processing. All check macros can be
found in the primary SAS Clinical
Standards Toolkit autocall library.

Specifies that the check macro should use
work.reference_tables and
work.reference_columns to find the
tablescope and columnscope values.

Indicates the specific data set of interest.
The SAS libref has been defined in the
SASReferences data set (row 8 in Display
7.1 on page 241) and is included in
work.reference_tables.

Specifies the two columns of primary
interest in glmeta.standards. The syntax
matches what is expected by the
cstcheck _columncompare check macro.

Uses a new check utility macro included in
Display 7.3 on page 243.

Note: **Not all check metadata columns are described.
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Sample Driver Program: create_crtdds_define.sas
Creating a define.pdf File from the SAS
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Sample Driver Program: create_odmxml.sas
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SAS Support of XML-Based Standards

When processing XML-based standards (such as CDISC ODM and CDISC CRT-DD
the SAS Clinical Standards Toolkit attempts to create a representation in SAS that is
based on the standard. This typically includes a combination of metadata data sets,
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content data sets, and SAS format catalogs. Once the standard is represented in SAS,

additional processing in SAS, such as model validation and reporting, is facilitated.
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In general, when representing an XML-based standard in SAS, an XML element is
mapped to a SAS data set, and its associated attributes are mapped to the columns of
the SAS data set. The SAS Clinical Standards Toolkit reads a file (CDISC ODM 1.3.0,
CDISC ODM 1.3.1, CDISC ODM controlled terminology, or CDISC CRT-DDS 1.0 XML
[define.xml]) and converts the information into a SAS representation of each model.

For CDISC CRT-DDS 1.0, this means that 39 data sets (such as ItemDefs) containing
176 columns are derived from the define.xml element and attribute structure.

For CDISC ODM 1.3.0, there are 66 data sets containing 315 columns in the SAS
representation of the model.

For ODM 1.3.1, there are 76 data sets containing 352 columns in the SAS
representation of the model.

For CDISC CT 1.0, there are 15 data sets containing 73 columns in the SAS
representation of the model.

The SAS representation of each standard can be derived in part from other standards
(such as CDISC SDTM) and can include supporting metadata from other sources. The
SAS Clinical Standards Toolkit can create a CDISC CRT-DDS 1.0 XML file, a CDISC
ODM 1.3.0 file, a CDISC ODM 1.3.1 XML file, or a CDISC CT XML 1.0 file.

Reading XML Files

Overview

Support of CDISC XML-based standards, such as CDISC CRT-DDS (define.xml) and
CDISC ODM, includes the ability to read XML files into SAS data set format. In the SAS
Clinical Standards Toolkit, you can read these types of files:

a CDISC CRT-DDS 1.0 define.xml file that references a CDISC SDTM study
(version 3.1.1, 3.1.2, or 3.1.3) or an ADaM 2.1 study

a CDISC ODM 1.3.0 or CDISC ODM 1.3.1 XML file
the controlled terminology files as they are published by the NCIl in ODM XML format
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Basic Workflow

Here is the basic workflow for reading XML files:
1 Determine the existence of a valid XML file.
2 Use valid XSL style sheets for each target data set (such as ItemDefs.xsl).

3 Use the SAS DATA step component JavaObj to create a standardized intermediate
cubeXML file using the XSL style sheets.

4 Read the standardized cubeXML file using the SAS XML LIBNAME engine and
XMLMAP processing.

This basic workflow is used by all XML-based standards that are supported by the SAS
Clinical Standards Toolkit.

Reading CDISC ODM XML Files: odm_read
Macro

Note: The process for reading ODM XML files is the same for all ODM versions that
are supported by the SAS Clinical Standards Toolkit. The process is explained using
ODM version 1.3.0.

In order to read an ODM XML file, a specialized macro named odm_read is available in
the ODM 1.3.0 standards macro folder. This folder is located here:

global standards library directory/standards/
cdisc-odm-1.3.0-1.5/macros

This macro is referenced from the create_sasodm_fromxml.sas driver program
(described more fully below).

File references and other metadata that are required by the macro are set as global
macro variable values. Currently, these global macro variable values are set through the
framework initialization properties and the CDISC ODM 1.3.0 initialization properties.
Throughout the processing of the odm_read macro, the Results data set contains all
framework and ODM 1.3.0 specific messages generated during run time.
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Based on file references defined in the SASReferences data set, the odm_read macro
accesses the ODM XML file.

Here is a partial listing of a sample ODM XML file:

<?xml version="1.0" encoding="IS0O-8859-1"?>
<ODM
xmlns="http://www.cdisc.org/ns/odm/v1.3"
FileOID="Studyl234"
ODMVersion="1.3"
FileType="Snapshot"
CreationDateTime="2004-07-28T12:34:13-06:00"
SourceSystem="ss00"
AsOfDateTime="2004-07-29T12:34:13-06:00"
Granularity="SingleSite"
Description="Study to determine existence of ischemic stroke"
Archival="Yes"
PriorFileOID="Study-4321"
Originator="SAS Institute"
SourceSystemVersion="Version 0.0.0"
Id="DSSignaturel23">
<Study OID="1234"
<GlobalVariables>
<StudyName>1234</StudyName>
<StudyDescription>1234 Data Definition</StudyDescriptions
<ProtocolName>1234</ProtocolName>
</GlobalVariables>
<MeasurementUnit OID="MeasurementUnits.OID.MMHG" Name="MMHG"
<Symbol>
<TranslatedText xml:lang="en">mmHG</TranslatedText>
<TranslatedText xml:lang="fr-CA">mmHG</TranslatedText>
</Symbol >
</MeasurementUnit>
<MeasurementUnit OID="MeasurementUnits.OID.YRS" Name="YEARS">
<Symbol>
<TranslatedText xml:lang="de">Jahren</TranslatedText>
<TranslatedText xml:lang="en">Years of age</TranslatedText>
<TranslatedText xml:lang="fr-CA">Ans</TranslatedText>
</Symbol >
</BasicDefinitions>
<MetaDataVersion MetaDataVersion OID="CDISC.SDTM.3.1.0"
Name="Study 1234, Data Definitions"
Description="Study 1234, Data Definitions">
<Include StudyOID="1234" MetaDataVersionOID="MDV000">
</Include>
<Protocols>
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<Description>

After the odm_read macro confirms that the ODM XML file exists, a call is made to the
SAS DATA step component JavaObj. JavaObj processing converts the ODM XML file
into the cubeXML file through transformations using XSL files and processes. The
cubeXML file is created in the Work library. The name of the cubeXML file is
_cubnnnn.xml, where nnnn is a randomly generated number. The cubeXML file is
accessed using the SAS XML LIBNAME engine and XMLMAP processing. A default
XMLMAP file is stored in the sample ODM 1.3.0 study folder hierarchy

under /referencexml as odm.map. The odm.map file is required to process the
cubeXML file. If it does not exist, then the odm_read macro attempts to create one
using the ODM reference metadata.

Here is a partial listing of the odm.map file.

<?xml version="1.0" encoding="windows-1252"?>
<SXLEMAP name="ODM130" version="1.2">

<TABLE name="ItemDefs">
<TABLE-PATH SyntaX="XPath">/LIBRARY/ItemDefS</TABLE—PATH>
<TABLE-DESCRIPTION>Item metadata</TABLE-DESCRIPTION>

<COLUMN name="OID">
<PATH syntax="Xpath">/LIBRARY/ItemDefs/OID</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>Unique identifier for this item</DESCRIPTION>
<LENGTH>64</LENGTH>

</COLUMN>

<COLUMN name="Name" >
<PATH syntax="Xpath">/LIBRARY/ItemDefs/Name</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>Item (variable) name</DESCRIPTION>
<LENGTH>128</LENGTH>

</COLUMN>

<COLUMN name="DataType">
<PATH syntax="Xpath">/LIBRARY/ItemDefs/DataType</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>Item (variable) data type (text, integer, float)</DESCRIPTION>
<LENGTH>18</LENGTH>

</COLUMN>

<COLUMN name="Length">
<PATH syntax="Xpath">/LIBRARY/ItemDefs/Length</PATH>



<TYPE>numeric</TYPE>
<DATATYPE>numeric</DATATYPE>
<DESCRIPTION>Item (variable) length</DESCRI PTION>
<LENGTH>8</LENGTH>
</COLUMN>
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When the cubeXML is processed, each of the 66 data sets (such as ltemDefs) that are
included in the SAS representation of the CDISC ODM 1.3.0 model is derived.

A number of input parameters can be specified in the call to the odm_read macro.
These parameters offer the options of building source metadata files and SAS format
catalogs for codelist translated text. These parameters are itemized in this table.

Table 8.1 ODM_read Macro Parameters

Parameter Description

_cstBuildSrcMetadata  Create the source metadata files (for example, source_tables and
source_columns) as a part of the Read operation. Default=Y (yes),
otherwise leave blank. This parameter is optional.

_cstBuildFmtCat Build format catalog(s), representing language-specific codelist
TranslatedText, as a part of the Read operation. Default=Y (yes),
otherwise leave blank. This parameter is optional.

_cstFmtLib Where catalog(s) are written. This parameter is optional. If not
specified, default first to the value derived from SASReferences,
then Work.

_cstReplaceFmtCat Indicates that an existing format catalog by the same name in

cstFmtLib is replaced. This parameter is optional. Values: N | Y

Default behavior: Y (overwrite existing catalog)

_cstFmtCatPrefix The prefix to use for catalog names. This parameter is optional. If
not specified, default is <standard mnemonic>FmtCat (such as
ODMFmtCat). This default will produce an English format catalog

name of ODMFmtCat_en.

_cstFmtCatLang If specified, create a format catalog ONLY for the specified

language. This parameter is optional. Example:

cstFmtCatLang=en. If no records exist for the specified language,

an empty catalog is created.
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Parameter Description

_cstFmtCatLangOption The action to take when no language tag is provided in the XML.
This parameter is optional. Values: Ignore | English |
Use_cstFmtCatLang. If Ignore, records are ignored (but reported in
the SAS log). If English, records are added to the English catalog
(default). If Use_cstFmtCatLang, records are added to the language
catalog specified in the _cstFmtCatLang parameter.

By default, if a null-parameter %odm_read() macro call is made, source metadata files
and SAS format catalogs for each language found in the clitemdecodetranslatedtext
data set are created after the SAS data sets representing the ODM XML metadata and
data content are derived. The target location of the derived metadata files is defined in
the SASReferences data set. The target location of any derived SAS format catalogs is
the SAS Work library unless defined in the SASReferences data set.

Sample Driver Program:
create sasodm_ fromxml.sas

Overview

Each primary SAS Clinical Standards Toolkit task, such as reading CDISC ODM XML
files, is guided by a sample driver program that is provided by SAS. For reading ODM
XML files, this module is create_sasodm_fromxml.sas.

The driver program is located at:

sample study library directory/cdisc-odm-1.3.0-1.5/programs

The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.

In the SASReferences data set, there are two input file references and five output
references that are key to the successful completion of the driver program. Table 8.2 on
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page 257 lists these files and data sets, and they are discussed in separate sections. In
the sample create_sasodm_fromxml.sas driver module, these values are set for
&studyRootPath and &studyOutputPath:

&studyRootPath=& cstSRoot/cdisc-odm-& cstStandardVersion.

-& cstVersion

&studyOutputPath=& cstSRoot/cdisc-odm-& cstStandardVersion.

-& cstVersion

Table 8.2 Key Components of the SASReferences Data Set for the
create_sasodm_fromxml.sas Macro

Metadata Type

externalxml

referencexml

sourcedata

sourcemetadata

sourcemetadata

targetdata

results

SAS
LIBNAME or
Fileref to
Use

odmxml

odmmap

srcdata

srcmeta

srcmeta

trgdata

results

Reference
Type Path
Input

fileref &studyRootPath/
sourcexml

fileref &studyRootPath/
referencexml

Output

libref &studyOutputPath/
derived/data

libref &studyOutputPath/
derived/metadata

libref &studyOutputPath/
derived/metadata

libref &studyOutputPath/
derived/formats

libref &studyOutputPath/

results

Name of File

odm_sample.xml

odm.map

source_
tables.sas7bdat

source_
columns.sas7bdat

read
results.sas7bdat
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Process Inputs

The metadata type externalxml refers to the ODM XML file that is being read. The
filename reference odmxml is defined in the SASReferences data set. This filename
reference is used in the submitted SAS code when referring to the ODM XML file.

The metadata type referencexml refers to the SAS map file that is used to generate the
SAS data sets that represent the ODM file metadata and content. The filename
reference odmmap is defined in the SASReferences data set. This filename reference is
used in the submitted SAS code when referring to the SAS map file. If a path and
filename for the map file is not specified, then a temporary map file is created as part of
the odm_read processing.

Process Outputs

When the driver program finishes running, the read_results data set is created in the
Results library. This data set contains informational, warning, and any error messages
that were generated by the submitted driver program.
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This display shows an example of the contents of a Results data set that was built while
reading the sample ODM XML file that was provided by SAS.

Display 8.1 Example of a Partial Results Data Set Created by the
create_sasodm_fromxml.sas Driver

Resul Problem
Rk Unique s"""“l sevedty | detected? ml :
iderdi nvocation hin Source data Resolved message text from message file leg. (0=no, (Nor-2ero
of resultid waming, otherwise aboded)
s em) | yes)
1 CsTo108 1 1 CST_SETPROPERTIES The properties were processed from the PATH Info 0 0
c/cstGlobalLib fi 1.4/ Ainitiali
2 |CsTo102 1 1 CST_CREATEDS work sasreferences was created as requested info 0 0
Process setup is using this SASReferences
3 [CsTo200 1 1 CSTUTIL_PROCESSSETUP C:\Users'inans\AppData'‘Local\Temp\SAS Temporary nfo 0 0
Fies\_TD7372_L72371_/sasreferences
4 CsTo108 1 1 CST_SETPROPERTIES The properties were processed from the PATH nfo 0 0
| ¢ /estGlobalLibrary /standards /cdisc-0dm-1.3.0-1 4/programa/initialize properies
5  |CST0200 1 1 ODM_XMLVALIDATE PROCESS STANDARD: CDISC-ODM info 0 0
6 CST0200 1 2 ODM_XMLVALIDATE PROCESS STANDARDVERSION: 130 Info 0 0
32 ODMOo01 i 18 XML TRANSFORMER The document vaidated successfully Info 0 0
33 |ODMD115 1 1 ODM_XMLVALIDATE No errors wers found in the ODM file. info 0 0
34 |CST0200 1 1 ODM_READ PROCESS STANDARD: CDISC-ODM info 0 0
35 |CST0200 1 2 ODM_READ PROCESS STANDARDVERSION: 1.20 kfo 0 0
36 |CST0200 1 3 ODM_READ PROCESS DRIVER: CREATE_SASODM_FROMXML info 0 0
37 |CSTO200 1 4 ODM_READ PROCESS DATE: 2011-06-21T00:22.53 info 0 0
38 |CST0200 1 5 ODM_READ PROCESS TYPE: FILEIO nfo 0 0
33 |CST0200 1 & ODM_READ PROCESS SASREFERENCES: C'\Users\fjans\AppData\Local\Temp\SAS  Info 0 0
Temporary Fles\_TD7372_L72371_/_csisasrefs sasbdat
40 |CSTD200 1 7 ODM_READ PROCESS STUDYROOTPATH fo o 0
| lsasroot/. /. /SASCinical Standards TookODM130/1 4/sample/cdisc-odm-1.3
41 |CST0200 1 8 ODM_READ PROCESS GLOBALLIBRARY: ¢-/cstGlobalLibrary o 0 0
42  |CST0200 1 9 ODM_READ PROCESS CSTVERSION: 14 Info 0 0
43  |CS5T0200 1 1 JAVA CHECK No Java issues nfo 0 0
44 |ODMD0OT3 1 1 ODM_READ The QDM map file was read from the folowing location: C.\Program info 0 0
Files'\SASHome\SASClinical Standards TooktODM 130\ 1.4\sample \cdsc odm-
45 |CST0200 1 2 ODM_READ Destination kbrary for format catalogs set to trgdata Info 0 0
46 | CST0200 1 3 CSTUTIL_BUILDFORMATSFROMXML  trgdata ODMfmicat_de catalog and data set created info 0 0
47 |CST0200 1 4 CSTUTIL_BUILDFORMATSFROMXML trgdata ODMfmicat_en catalog and data set created Info 0 0
48 |CST0200 1 5 CSTUTIL_BUILDFORMATSFROMXML  trgdata ODMimicat_fr CA catalog and data set created o 0 0
The ODM file C-\Program
43 |ODMDO2 1 & ODM_READ Files\SASHome\SASCinical Standards Took2 O DM 13001 4 \sampie’\cdisc-odm-  Info 0 0
was read successfuly.

The odm_read macro creates the source_tables and source_columns data sets in the
Srcmeta library. These data sets contain the table and column metadata for each of the
SAS data sets that are derived from the ODM XML file.
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Display 8.2 Example of Partial Source_Tables Data Set Derived during odm_read

Version of -
et Table Name MNams of Standard Stardard Case-sensitive XML elemant name

1 |SRCDATA AdminData CDISC-ODM 130 AdmirData

2 SRCDATA Arnotation CDISCODM 1.30 Annotation

3 SRCDATA AnnatationFlag CDISCLoDM 130 ArnatationFag

4 SRCDATA Association CDISCO0M 130 Association

a3 SRCDATA Audt Record CDISCODM 130 AuditRecord

6 |SRCDATA  CltemDecodeTransiated Text CDISCODM 1.30 CLitemDecode Translated Text
7 |SRCDATA  ClinicalData CDISCODM 1.30 ClinicalData

3 SRCDATA  Codelisthems CDISCODM 130 Codelistitems

9  |SRCDATA  Codelists CDISCODM 1.30 Codelists

10 |SRCDATA  ConditionDef FormalExpression CDISCODM 130 Condition DefFormal Expression
11 SRCDATA Condition Def Translated Text COISCODM 130 Condition Def Translated Text
12 SRCDATA ConditionDefs CDISC-ODM 130 ConditionDefs

13  |SRCDATA Enumerateditems CDISCODM 130 Enumeratedtems

14 |SRCDATA BdemalCodelists CDISC-ODM 130 EdemalCodelisls

15  |SRCDATA FormData CDISCODM 1.30 FormData

16 |SRCDATA FormDef ArchLayouts CDISCODM 1.30 FormDef ArchLayouts

17 |SRCDATA FormDief kemGroup Refs CDISCCDM 1.30 FormDeftemGroupRefs

18 [SRCDATA FormDief Transtated Text CDISCODM 130 FormDef Translated Test

19 SRCDATA FormDefs CDISCODM 130 FormDiefs
20 _SFK:DATA Imputation Methods CDISCODM 130 ImputationMethods
21 SRCDATA temAliases CDISCODM 130 temAliasas
22  |SRCDATA temData CDISC-ODM 130 ltemData
23 |SRCDATA temDef Transiated Text CDISCODM 1.30 ftem Def Translated Tad
24  |SRCDATA kemDefs CDISCODM 1.30 femDafe
25 |SRCDATA temGroup Mliases CDISCODM 130 temGroupAliases
26 |SRCDATA temGroupData CDISCODM 130 temGroupDiata

77 ISACNATA el in Naf bam Refa rOISCNNM 110 famiGrnnNeffam Rafa
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g VIEWTABLE: Sremeta.Source_columns
SASreferences . Column | Colurmn| Column
smﬁaa Table Name ‘ Column Name ‘ Column Description Order | Type ‘ Length
1 SRCDATA AdminData GeneratedID CST generated unique |1D 1€ 64
2 SRCDATA AdminData StudyQID Associzted unique study identfier 2C 64
3 SRCDATA AdminData FK_ODOM Foresgn key: ODM.FileQID ic B4
4 SRCDATA Annotation GeneratedID CST generated unique 1D 1C 64
5 SRCDATA Arnotation 1D Unigue 1D for a specfic Annotation element 2C 2000
B SRCDATA Annotation Seqhum Uniguely identfies the annotation within its parent entity IN 8
7 SRCDATA Annotation Transaction Type Tranzaction type (Insed | Update | Remove | Upsen | Contexd) 4C 7
8 SRCDATA Annotation CommentSponsorlrSite  Comment source (Sponsor | Site) 5.C 7
3 SRCDATA Annotation Comment Freedexd funinterpreted) comment about clinical data 6C 2000
10 SRCDATA Annotation Parert Type Parent element type 7C 14
11 SRCDATA Annotation Parent Key Asszociated OID or 1D in Parert Type table 3C 64
12 SRCDATA AnnotationFlag FlagValue Value of flag 1C 2000
13 SRCDATA AnnotationFlag FagValueCodelistOID  Foreign key: Codelists.OID 2C &4
14 |SRCDATA  AnnotationFlag FagType Type of flag 3cC 128
.15 |SRCDATA AnnolationFlag FlagTypeCodelistQID  Foreign key: Codelists 01D 4C 64
16 |SRCDATA AnnotationFlag FK_Annotation Foreign key: Annatation GeneratedID 5C 64
17 |SRCDATA Association GeneratedID CST generated unique 1D 1€ 64
18 |SRCDATA Associstion StudyQID Foreign key: Study OID 2C 64
19 SRCDATA Association MetaDataersionQID Foreign key: MetaDataVersion 01D 3C 64
20 SRCDATA Association FK_ODM Foreign key: ODM.FileQ1D 4 C B4
21 SRCDATA AudtRecord 1] Unigue ID for a specific AudtRecord element 1C 2000

The Srcdata library contains the SAS data sets that represent the ODM file metadata
and content. By default, the odm_read macro creates 66 unique data sets in the SAS

correspondence between the tables listed in the Srcdata library and the tables

contained in the source_tables metadata file in the Srcmeta library.
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Display 8.4 Example of Partial Srcdata Library Derived during odm_read

{71 c\program files\sashome\sasclinicalstandardstoolkitodm130\1 4\sample\cdisc-odm-1.3.0\derived\data |-
Library
Name

ADMINDATA

ANNOTATION

ANNOTATIONFLAG

ASSOCIATION

AUDITRECORD

CLINICALDATA
CLITEMDECODETRANSLATEDTEXT
CODELISTITEMS

CODELISTS
CONDITIONDEFFORMALEXPRESSION
CONDITIONDEFS
CONDITIONDEFTRANSLATEDTEXT
ENUMERATEDITEMS
EXTERNALCODELISTS

FORMDATA
FORMDEFARCHLAYOUTS
FORMDEFITEMGROUPREFS
FORMDEFS
FORMDEFTRANSLATEDTEXT
IMPUTATIONMETHODS
ITEMALIASES

ITEMDATA

ITEMDEFS 151
ITEMDEFTRANSLATEDTEXT 3
ITEMGROURALIASES 1
ITEMGROUPDATA &
[TEMGROUPDEFITEMREFS 151
[TEMGROUPDEFS g

g
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Extracting Clinical Data and Reference Data
from the SAS Representation of an ODM XML
File: odm_extractdomaindata Macro

As the primary interchange format for CDISC, ODM XML is a common format for
electronic data capture (EDC) data management views of clinical data. This format often
does not closely approximate submission (SDTM) and analysis (ADaM) data structures
unless the EDC views have been built using the CDISC-CDASH standard. From a SAS
perspective, you might want to extract clinical data from an ODM XML file to serve as
source data for transformations that derive SDTM domain data sets.
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The odm_extractdomaindata macro supports extracting clinical data or reference data

from the SAS data sets that were created by the odm_read macro.

The odm_extractdomaindata macro makes the following assumptions:

An ODM XML file is available that contains sufficient metadata and content for
extractable clinical data and reference data.

A full SAS representation of an ODM XML file is available (for example, the
odm_read macro has been run against the XML file).

The SAS representation of an ODM XML file contains both metadata and data.

By default, the driver assumes all source data files reside in the sample derived
folder or the data folder that is typically populated by running the odm_read macro.
However, the source data files and the source metadata files can be in different

folders.

Any codelists defined in the ODM XML file and associated with extracted data set
columns are available as part of the output of the odm_read macro.

ODM integer and float data types are converted to SAS numeric data. All other ODM
data types are converted to SAS character data. If an integer or float data value cannot
be converted, a warning appears in the SAS log and Results data set.

Here is a partial listing of the metadata in a sample ODM XML file:

<ItemGroupDef OID="ItemGroupDefs.OID.AE" Repeating="Yes"
SASDatasetName="AE" Name="Adverse Events" Domain="AE"

Comment="Some adverse events from this trial"s>

<ItemRef ItemOID="ID.TAREA" OrderNumber="1" Mandatory="No" />
<ItemRef ItemOID="ID.PNO" OrderNumber="2" Mandatory="No" />
<ItemRef ItemOID="ID.SCTRY" OrderNumber="3" Mandatory="No" />
<ItemRef ItemOID="ID.F STATUS" OrderNumber="4" Mandatory="No" />
<ItemRef ItemOID="ID.LINE NO" OrderNumber="5" Mandatory="No" />
<ItemRef ItemOID="ID.AETERM" OrderNumber="6" Mandatory="No" />
<ItemRef ItemOID="ID.AESTMON" OrderNumber="7" Mandatory="No" />
<ItemRef ItemOID="ID.AESTDAY" OrderNumber="8" Mandatory="No" />
<ItemRef ItemOID="ID.AESTYR" OrderNumber="9" Mandatory="No" />
<ItemRef ItemOID="ID.AESTDT" OrderNumber="10" Mandatory="No" />
<ItemRef ItemOID="ID.AEENMON" OrderNumber="11" Mandatory="No" />
<ItemRef ItemOID="ID.AEENDAY" OrderNumber="12" Mandatory="No" />
<ItemRef ItemOID="ID.AEENYR" OrderNumber="13" Mandatory="No" />
<ItemRef ItemOID="ID.AEENDT" OrderNumber="14" Mandatory="No" />
<ItemRef ItemOID="ID.AESEV" OrderNumber="15" Mandatory="No" />
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<ItemRef ItemOID="ID.AEREL" OrderNumber="16" Mandatory="No" />
<ItemRef ItemOID="ID.AEOQUT" OrderNumber="17" Mandatory="No" />
<ItemRef ItemOID="ID.AEACTTRT" OrderNumber="18" Mandatory="No" />
<ItemRef ItemOID="ID.AECONTRT" OrderNumber="19" Mandatory="No" />

</ItemGroupDef >

<ItemDef OID="ID.AESTDT" SASFieldName="AESTDT"

Name="Derived Start Date" DataType="date"/>
<ItemDef OID="ID.AEENMON" SASFieldName="AEENMON"

Name="Stop Month - Enter Two Digits 01-12" DataType="integer" Length="2" />
<ItemDef OID="ID.AEENDAY" SASFieldName="AEENDAY"

Name="Stop Day - Enter Two Digits 01-31" DataType="integer" Length="2" />
<ItemDef OID="ID.AEENYR" SASFieldName="AEENYR"

Name="Stop Year - Enter Four Digit Year" DataType="integer" Length="4" />
<ItemDef OID="ID.AEENDT" SASFieldName="AEENDT"

Name="Derived Stop Date" DataType="date"/>
<ItemDef OID="ID.AESEV" SASFieldName="AESEV"

Name="Severity” DataType="text" Length="1">
<CodeListRef CodeListOID="CL.S$SAESEV" />
</ItemDef>
<ItemDef OID="ID.AEREL" SASFieldName="AEREL"

Name="Relationship to study drug" DataType="text" Length="1">
<CodeListRef CodelListOID="CL.$AEREL" />
</ItemDef>

Here is a partial listing of the data in the same sample ODM XML file:

<ClinicalData StudyOID="Study.OID" MetaDataVersionOID="MetaDataVersion.OID.1">

<SubjectData SubjectKey="S001P011" TransactionType="Insert">
<StudyEventData StudyEventOID="StudyEventDefs.OID.6.AdverseEvent"

StudyEventRepeatKey="1">

<FormData FormOID="FormDefs.OID.AE" FormRepeatKey="1">
<ItemGroupData ItemGroupOID="ItemGroupDefs.OID.AE"
ItemGroupRepeatKey="1">

<ItemData ItemOID="ID.TAREA" Value="ONC" />
<ItemData ItemOID="ID.PNO" Value="143-02" />
<ItemData ItemOID="ID.SCTRY" Value="USA" />
<ItemData ItemOID="ID.F STATUS" Value="V" />
<ItemData ItemOID="ID.LINE NO" Value="1" />
<ItemData ItemOID="ID.AETERM" Value="HEADACHE" />
<ItemData ItemOID="ID.AESTMON" Value="06" />
<ItemData ItemOID="ID.AESTDAY" Value="10" />
<ItemData ItemOID="ID.AESTYR" Value="1999" />
<ItemData ItemOID="ID.AESTDT" Value="1999-06-10" />
<ItemData ItemOID="ID.AEENMON" Value="06" />
<ItemData ItemOID="ID.AEENDAY" Value="14" />
<ItemData ItemOID="ID.AEENYR" Value="1999" />
<ItemData ItemOID="ID.AEENDT" Value="1999-06-14" />
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<ItemData ItemOID="ID.AESEV" Value="1" />

<ItemData ItemOID="ID.AEREL" Value="0" />

<ItemData ItemOID="ID.AEQUT" Value="1" />

<ItemData ItemOID="ID.AEACTTRT" Value="0" />

<ItemData ItemOID="ID.AECONTRT" Value="1" />
</ItemGroupData>

The odm_extractdomaindata macro creates the data set shown in Display 8.5 on page
265 and Display 8.6 on page 266. The first 12 columns in this data set are the data set
keys. The macro parameter _cstODMMinimumKeyset determines whether these keys
are part of the extracted data set.

Display 8.5 AE SAS Data Set (Unformatted) Created by the odm_extractdomaindata Macro

Obs  _ StudyOID _ MetaDataVersionOlD _ Subjectley _ StudyEventOID __StudyEventRepeatey _ FormOID
1| Study.OID  MetaDataVersion.OID.1  S001P011 StudyEventDefs OlD. 6. AdverseEvent 1 FormDefs OID.AE
2 | Study OID = MetaDataVersion.OID.1 | S001P011 StudyEventDefs.OID 6. AdverseEvent 1 FormDefs OID.AE
__FormRepeatKey _ ltemGroupOID __ltemGroupRepeatKey | _ TransactionType _ LocationOID  _ UserOID
1 temGroupDefs OID AE 1 Insert Location OID.S001 User.OID.1008
1 temGroupDefs. OID.AE ' 2 Insert Location OID.S001 User.QID.1008
TAREA PNO | SCTRY F_STATUS LINE_NO AETERM AESTMON | AESTDAY | AESTYR AESTDT
ONC 143-02 USA v 1 HEADACHE 6 10 1999 | 1999-06-
10
ONC 14302 USA WV 2 CONGESTION 6 1 1999 ' 1999-06-

1

AEENMON AEENDAY AEENYR AEENDT AESEV | AEREL AEOUT AEACTTRT AECONTRT

6 14 1999  1999-06- 1 0 1 0 1
14

. 1993 1 0 2 0 4
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Display 8.6 AE SAS Data Set (Formatted) Created by the odm_extractdomaindata Macro

Obs | _ StudyOID _ MetaDataVersionOlD _ SubjectKey |  StudyEventOID __StudyEventRepeatley _ FormOID
1| Study OID = MetaDataVersion.OID.1  S001P011 StudyEventDefs OID 6. AdverseEvent 1 FormDefs OID.AE
2 Study OID  MetaDataVersion. OID.1  S001P011 StudyEventDefs OID .6 AdverseEvent 1 FormDefs OID AE
__FormRepeatKey _ ltemGroupOID __ltemGroupRepeatKey _ TransactionType _ LocationOID _ UserQID
1 temGroupDefs.OID.AE ' 1 Insert Location OID.S001 User OID.1008
1 ltemGroupDefs OID AE ' 2 Insert Location. OID. 5001 User.OID.1008
TAREA PNO | SCTRY F_STATUS LINE_NO AETERM AESTMON | AESTDAY AESTYR AESTDT
Oncology 143-02 United | Source 1| HEADACHE 6 10 1999 | 1999-06-
States  verified, 10
queried
Oncology 143-02 United Source 2 CONGESTION 6 11 1999 1999-06-
States  verified, 1
queried

AEENMON | AEENDAY AEENYR AEENDT AESEV AEREL | AEOUT | AEACTTRT AECONTRT

6 14 1999 1999-06- Mild MNone  Resolved, None Medication
14 na required
residual
effects
1999 Mild MNone | Continuing  None Medication
required

The odm_extractdomaindata macro has this signature:

%macro odm_extractdomaindata (
_cstSourceMetadatas=,
_cstSourceDbata=,
_cstIsReferenceData=No,
_cstSelectAttribute=Name,
_cstSelectAttributeValue=,
_cstLang=en,
_cstMaxLabelLength=256,
_cstAttachFormats=Yes,
_cstODMMinimumKeyset=No,
_cstOutputLibrarys=,
_cstOutputDS=
)i



Reading XML Files 267

Here are the parameters:

_cstSourceMetadata and _cstSourceData contain the SAS libref for the SAS ODM
metadata representation data.

If this is not specified, the macro looks for type=sourcedata in SASReferences. If this
is not provided, the data set source is assumed to be in the SAS Work library.

_cstisReferenceData indicates whether the data to extract is reference data or
clinical data. Examples of reference data are laboratory reference ranges or trial
design data.

_cstSelectAttribute contains the ItemGroup attribute that identifies which ltemGroup
to extract. Valid values are OID, Name, SASDatasetName, and Domain.

_cstSelectAttributeVValue contains the value of the attribute defined by
_cstSelectAttribute that identifies the ltemGroup to extract.

_cstLang specifies a language identifier for the language tag attribute (xml:lang) in
the ODM TranslatedText elements.

_cstMaxLabelLength determines the maximum value of labels to be created.

If this is not provided, 256 is assumed. Formats are attached to the data set
variables in case the parameter _cstAttachFormats has a value of ‘Yes'.

_cstODMMinimumKeyset determines the creation of data set keys. If this is not
provided, ‘No’ is assumed.

_cstOutputLibrary defines the SAS library where the extracted data sets are written.

If this is not specified, the macro looks for type=targetdata in SASReferences. If this
is not provided, the data sets are written to the SAS Work library.

_cstOutputDS contains the name of the extracted data set.

If this is an invalid SAS data set name, an error is generated. If the data set name is
not provided, the macro looks for type=targetdata in SASReferences.

Two sample driver programs for ODM version 1.3.0 are provided by SAS to
demonstrate the use of the odm_extractdomaindata macro:
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sample study library directory/cdisc-odm-1.3.0-1.5/
programs/extract domaindata all.sas

sample study library directory/cdisc-odm-1.3.0-1.5/
programs/extract domaindata.sas

Two sample driver programs for ODM version 1.3.1 are provided by SAS to
demonstrate the use of the odm_extractdomaindata macro:

sample study library directory/cdisc-odm-1.3.1-1.5/
programs/extract domaindata all.sas

sample study library directory/cdisc-odm-1.3.1-1.5/
programs/extract domaindata.sas

The extract_domaindata_all.sas sample driver programs demonstrate how all data sets
can be extracted at once. The following shows a code fragment:

filename incCode CATALOG "work. cstCode.domains.source" lrecl=255;

data null ;
set srcdata.itemgroupdefs (keep=0ID Name IsReferenceData SASDatasetName Domain) ;
file incCode;
length macrocall $400 _cstOutputName $100;

_cstOutputName=SASDatasetName;

* If we have to use the Name, Only use letters and digits;

if missing(_cstOutputName) then cstOutputName=cats (compress (Name, 'adk'));
* If first character a digit, prepend an underscore;

if anydigit(_cstOutputName)=1 then _cstOutputName=cats (
* Cut long names;

if length( cstOutputName) > 32 then cstOutputName=substr(_cstOutputName, 1, 32);

', _cstOutputName) ;

macrocall=cats('%odm_extractdomaindata( cstSelectAttribute=0ID',
', _cstSelectAttributeValue=', OID,
', _cstIsReferenceData=', IsReferenceData,
', _cstMaxLabelLength=256",
', _cstAttachFormats=Yes',
', _cstODMMinimumKeyset=No',
', _cstlLang=en',
', _cstOutputDS=', _cstOutputName, ');');
put macrocall;
run;

%include incCode;
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filename incCode clear;

Reading CDISC ODM Controlled Terminology
XML Files: ct_read Macro

To read an ODM controlled terminology XML file as published quarterly by NCI, a
specialized macro named ct_read is available in the CDISC controlled terminology 1.0
standards macros folder. This folder is located at:

global standards library directory/standards/cdisc-ct-1.0-1.5/
macros

This macro is referenced from the create_sasct _fromxml.sas driver program. For more
information, see “Sample Driver Program: create_sasct_fromxml.sas ” on page 272.

File references and other metadata that are required by the macro are set as global
macro variable values. These global macro variable values are set through the
framework initialization properties and the CDISC controlled terminology 1.0
initialization properties. Throughout the processing of the ct_read macro, the Results
data set contains all framework-specific messages and CDISC controlled terminology
1.0-specific messages that were generated during run time.

Based on file references defined in the SASReferences data set, the ct_read macro
accesses the ODM controlled terminology XML file.
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Here is a partial listing of a sample ODM controlled terminology XML file:

Display 8.7 Partial Listing of a Sample ODM Controlled Terminology XML File

o="UTF

ma/contzolledtemminologyl-0-0. xad"

<MetaDataVer

<CodeList
oy

NCREASED c29503
dication that a medication schedule was modified by addition; either by changing the frequency, strength or amount. (NCI)

Increased</ iodm: PreferredTerm>

ED C49504">
that a medication schedule was maintained. (NCI)</nciodm:CDISCDefinition>
</nciodm:PreferredT >

D C49505">
that a medication schedule

was modified by subtraction, either by changing the freguency, strength or amount. (NCI

'm>Dose Reduced- ciodm:PreferredTerm>

"DRUG I UPTED" "C49501">

dication that a medication schedule was modified by temporarily terminating a prescribed regimen of medication. (NCI)

rug Interrupted</nciodm:PreferredTerm>

After the ct_read macro confirms that the ODM controlled terminology XML file exists, a
call is made to the SAS DATA step component JavaObj. JavaObj processing converts
the ODM controlled terminology XML file into a cubeXML file through transformations
using XSL files and processes.

The cubeXML file is created in the SAS Work library. The name of the cubeXML file is
_Cubnnnn.xml, where nnnn is a randomly generated number.

The cubeXML file is accessed using the SAS XML LIBNAME engine and XMLMAP
processing. A default XMLMAP file is stored in the sample CDISC controlled
terminology 1.0 study folder hierarchy (referencexml/odm.map). An odm.map file is
required to process the cubeXML file. If it does not exist, the ct_read macro attempts to
create one using the CDISC controlled terminology reference metadata.

Here is a partial listing of the odm.map file.

<?xml version="1.0" encoding="UTF-8"?>
<SXLEMAP name="CT100" version="1.2">

<TABLE name="CodeLists">
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<TABLE-PATH syntax="XPath">/LIBRARY/CodeLists</TABLE-PATH>
<TABLE-DESCRIPTION>Codelist metadata</TABLE-DESCRIPTION>

<COLUMN name="OID">
<PATH syntax="Xpath">/LIBRARY/CodeLists/OID</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>Unique identifier for this codelist</DESCRIPTION>
<LENGTH>64</LENGTH>

</COLUMN>

<COLUMN name="Name">
<PATH syntax="Xpath">/LIBRARY/CodeLists/Name</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>CodeList name</DESCRIPTION>
<LENGTH>128</LENGTH>

</COLUMN>

<COLUMN name="DataType">
<PATH syntax="Xpath">/LIBRARY/CodeLists/DataType</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>CodeList item value data type (integer | float | text | string)</DESCRIPTION>
<LENGTH>7</LENGTH>

</COLUMN>

<COLUMN name="SASFormatName">
<PATH syntax="Xpath">/LIBRARY/CodeLists/SASFormatName</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>SAS format name</DESCRIPTION>
<LENGTH>8</LENGTH>

</COLUMN>

<COLUMN name="ExtCodeID">
<PATH syntax="Xpath">/LIBRARY/CodeLists/ExtCodelD</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>Unique numeric code randomly generated by NCI Thesaurus (NCIt)</DESCRIPTION>
<LENGTH>64</LENGTH>

</COLUMN>

<COLUMN name="CodeListExtensible">
<PATH syntax="Xpath">/LIBRARY/CodeLists/CodeListExtensible</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>Defines if controlled terms may be added to the codelist (Yes \ No) </DESCRIPTION>
<LENGTH>3</LENGTH>

</COLUMN>

<COLUMN name="CDISCSubmissionValue">
<PATH syntax="Xpath">/LIBRARY/CodeLists/CDISCSubmissionValue</PATH>
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<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>Specific value expected for submissions</DESCRIPTION>
<LENGTH>512</LENGTH>
</COLUMN>

When the cubeXML file is processed, each of the 15 data sets (such as CodeLists) that
are included in the SAS representation of the CDISC controlled terminology model is
derived. One input parameter can be specified in the call to the ct_read macro. The
parameter offers the option to create source metadata files.

The parameter is shown in this table:

Table 8.3 ct _read Macro Parameter

Parameter Description

_cstBuildSrcMetadata Create the source metadata files (for example, source_tables and
source_columns) as a part of the Read operation. Default=Y (yes),
otherwise leave blank. Optional.

By default, if a %ct_read() macro call is made with null parameters, source metadata is
derived. The target location of the derived metadata files is defined in the
SASReferences data set.

Sample Driver Program:
create sasct fromxml.sas

Overview

Each primary SAS Clinical Standards Toolkit task, such as reading CDISC ODM
controlled terminology XML files, is guided by a sample driver program that is provided
by SAS. For reading ODM controlled terminology XML files, this driver program is
create_sasct_fromxml.sas.

This driver program is located in:

sample study library directory/cdisc-ct-1.0-1.5/programs
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As part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. The SASReferences data set references the input files that are
needed (such as the ODM controlled terminology XML file), the librefs and filenames to
use, and the names and locations of the data sets to create. The SASReferences data
set can be modified to point to study-specific files.

For more information, see “SASReferences File” on page 93.

In the SASReferences data set, there are two input file references and five output data
set references that are key to the successful completion of the driver program. Table 8.4
on page 273 lists these files and data sets. In the sample create_sasct_fromxml.sas
macro, the following values are set for &studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-ct-1.0-1.5

&studyOutputPath=sample study library directory/cdisc-ct-1.0-1.5

Table 8.4 Key Components of the SASReferences Data Set for the create_sasct fromxml.sas

Macro

SAS

LIBNAME
Metadata or Fileref
Type to Use
externalxml crtxml
referencexml ctmap
sourcedata srcdata
results results

Reference
Type

fileref

fileref

libref

libref

Path

Input

&studyRootPath/
sourcexml/sdtm/201212

&studyRootPath/
referencexml

Output

&studyOutputPath/data/
sdtm/201212

&studyOutputPath/results

Name of File

sdtm_terminology.xml

ct-1.0.0.map

* %

read_results sdtm__
2012.sas7bdat
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Process Inputs

The metadata type externalxml refers to the ODM controlled terminology XML file to
read. The filename reference crtxml is defined in the SASReferences data set. This

filename reference is used in the submitted SAS code to refer to the ODM controlled
terminology XML file.

The metadata type referencexml refers to the SAS map file that is used to generate the
SAS data sets that represent the ODM file metadata and content. The filename
reference ctmap is defined in the SASReferences data set. This filename reference is
used in the submitted SAS code to refer to the SAS map file. If a path and filename for
the map file are not specified, a temporary map file is created as part of the ct_read
macro processing.

Process Outputs

When the driver program finishes, the read_results_sdtm_201212 data set is created in
the Results library. This data set contains informational messages, warnings, and error
messages that were generated by the program.
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This display shows an example of the contents of a Results data set that was created
while reading the sample ODM controlled terminology XML file as released by NCI that
was provided by SAS.

B4 VIEWTABLE: Results.Read_resuits_sdtm 201212

resutid | srcdata
9 CST0200 CT_XMLVALIDATE PROCESS STANDARDVERSION: 1.0.0 Info
10 |CSTO200 CT_XMLVALIDATE PROCESS DRIVER: CREATE_CTXML Info
11 |CST0200 CT_XMLVALIDATE PROCESS DATE: 2013-01-10T11:22:38 Info
12 [CST0200 CT_XMLVALIDATE PROCESS TYPE: XMLVALIDATECT Info
13 |CST0200 CT_XMLVALIDATE PROCESS SASREFERENCES: C\Users\FRJANS™1.CAR \AppData\Local\Temp'\SAS Temporary Info
Files_TD9072_L72371_/_cstsasrefs sasThdat
14 CST0200 CT_XMLVALIDATE PROCESS STUDYROOTPATH: c-/cstSampleLibrary TK15/cdiscct-1.0.0-1.5 Info
16 |CSTD200 CT_XMLVALIDATE PROCESS GLOBALLIBRARY: c-/cstGlobalLibrary TK15 Info
16 CS5T0200 CT_XMLVALIDATE PROCESS CSTVERSION: 1.5 Info
17 CS5T0200  JAVACHECK No Java issues Info
18 CT0001 XML TRANSFORMER Transform starting. Info
19 CT00M XML TRANSFORMER Using JRE: C\PROGRA™2\Java'JRE16~1.0_2 Info
20  |[CTOOO1 XML TRANSFORMER PARAMETER  Import Or Export: EXPORT Info
21 |CTOOO1 XML TRANSFORMER PARAMETER  Standards XML Path: c:/cst SampleLibrary TK15/cdiscct-1.0.0-1.5/s0urcesenl /sdtm/201212/sdtm_terminology xmi Info
22 ICToOM XML TRANSFORMER PARAMETER  Fai on Validation Emor: false Info
23 |CTO001 XML TRANSFORMER PARAMETER  Standard Name: CDISCLT Info
24 |CTOOOM XML TRANSFORMER PARAMETER  Standard Version: 1.0.0 Info
25 CToo0 XML TRANSFORMER PARAMETER  Schema Reposttory Location: c-/cstGloballibrary TK15/schemarepostory Info
26 |CTO0O1 XML TRANSFORMER PARAMETER  XSL Repository Location: null Info
27 CT0001 XML TRANSFORMER PARAMETER QOutput Encoding: UTF-8 Info
28 CTOO0M ¥ML TRANSFORMER PARAMETER Log File Location: C:\Users\FRJANS ™1 CAR \AppDataLocal\Temp'\SAS Temporary Info
Filesh\_TD9072_L72371_/ logd774
2 CT00M XML TRANSFORMER PARAMETER Header Comment Texd: Produced from SAS data using the SAS Clinical Standards Toolkit Info
30 CT0001 XML TRANSFORMER PARAMETER Is Validating XML: true Info
31 |CTO001 XML TRANSFORMER PARAMETER  Creating Display Styleshest: false Info
32 |CTo0OM XML TRANSFORMER PARAMETER  Custom Styleshest: null Info
33 |cToom XML TRANSFORMER PARAMETER  Custom Stylesheet Output Shodname: null Info
34 |CTOOO XML TRANSFORMER PARAMETER  Creating Output Folders: true Info
35 |CTo0O1 XML TRANSFORMER The document validated successhully Info
36 |CTD11S CSTUTIL_APPENDRESULTDS No emors were found in the ODM file. Info
37 C5T0M02  CSTUTIL_SAVERESULTS results read_results_sdtm_201212 was created as requested Info
38 C5T0200 CT_READ PROCESS STANDARD: CDISCCT Info
33 CS5T0200 CT_READ PROCESS STANDARDVERSION: 1.0.0 Info
40 CST0200 CT_READ PROCESS DRIVER: CREATE_SASCT_FROMXML Info
41 CST0200 CT_READ PROCESS DATE: 2013-01-10T11:22:39 Infor
42 |CSTD200 CT_READ PROCESS TYPE: FILEIO Info
43 |CST0200 CT_READ PROCESS SASREFERENCES: C:\Users\FRJIANS™1.CAR\AppData'\Local\Temp'SAS Temporary Info
Files,_TD9072_L72371_/_cstsasrefs sasbdat
44 |CSTD200 CT_READ PROCESS STUDYROOTPATH: c-/cst SampleLibrary TK15/cdisc<t-1.0.0-1.5 Info
45 |CST0200 CT_READ PROCESS GLOBALLIBRARY: c:/cstGloballibrary TK15 Info
46  |CST0200 CT_READ PROCESS CSTVERSION: 1.5 Info
47 C5T0200  JAVACHECK No Java issues Info
48 CT0013 CT_READ The CT map file was read from the following location: Info
ccst Sample Library TK15\ediscct-1.0.0-1. 5'\referencesmi’ct-1.0. 0 map

empty if no associated content was derived from the ODM controlled terminology XML
file. There is a one-to-one correspondence between the tables listed in the Srcdata
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library and the tables contained in the source_tables metadata file in the Srcmeta
library.

Display 8.9 Example of Partial Srcdata Library Derived from the ct_read Macro

7] c\estsamplelibrani\cdisc-ct-1.0.0-1.5\data\sdtrn\ 2012...
Ubrary |
Narme Obs Vars
CLITEMDECODETRANSLATEDTEXT 0 3
CODELISTALIASES 0 3
CODELISTITEMALIASES 0 3
CODELISTITEMS 0 7
CODELISTITEMSYNONYM 0 2
CODELISTS 136 ]
CODELISTSYNONYM 136 2
CODELISTTRANSLATEDTEXT 136 3
ENUMERATEDITEMALIASES 0 3
ENUMERATEDITEMS 6302 7
ENUMERATEDITEMSYNONYM 7277 2
EXTERNALCODELISTS 0 5
METADATAVERSION 1 6
QDM 1 13
STUDY 1 5

Creating a Format Catalog and a Controlled
Terminology Data Set from the SAS
Representation of a CDISC ODM Controlled
Terminology XML File: ct_createformats
Macro

To use the NCI CDISC controlled terminology in a SAS Clinical Standards Toolkit
process, the SAS data sets created by the ct_read macro must be converted to a SAS
format catalog. To enable SAS Clinical Data Integration to import controlled
terminology, the SAS data set representation created by the ct_read macro must be
combined into one SAS data set.
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This display shows an example of controlled terminology in ODM XML (the Action
Taken with Study Treatment codelist):

Display 8.10 Example of Controlled Terminology in ODM XML

<CodeLiat CIT="CL.C6ATET.ACH™ llmm=="Action Taken with Stody Ireatment”
Bacalype="tert" nolodm:Extlos=T0="08EM1" noiodm:Codeliatixrensible="Ho">
<Description>
«TranalatedText unl:lang="en">Acrion Taken with Study Treatment</TranalatedText>
</Description»
<Enumeracedicen CodedValues"DOSE INCREASED® nciode:ExtCodell="C49503%

¢nciodm:CDISCDefinition>An indication that a medication acheduls was modified by addition:
either by changing the frequency, scrength or amounc. (HCI)</nciodm:CDISCDefinition>
¢nciods: BreferredTermydoss Increasede/noiodm: Breferradleomm:

</EnumeratedIven

<Enumeratediten CodedValus="D0SE ROT CHRHGED" nciodm:ExtCodeIl="C49504"> [3 linesl
<Enumerateditem CodedValue="D03E REDICED® rcicdz:FatlodsIl="C4%505"> [3 lines]
<Enumerateditem CodedValu=="0R0G INTERRUFIED® nclodm:ExtCod=TT="C48501% [3 lines]
<Erumeratedltem Cod=dValos="DR0G WITHDREARN" nciode:ExtCod=Tl="CL0502"F [3 Lines]
<Enumeratedlcem CodedV indm;ExtCodeTE="C42660" > [5 lines]
<EnumeratedIitem CodedValoe="TTNEROWH" noiods;Extlodell="C17958">

¢nciods: COISCoynonye>l</ neiodm: COTSComonym»
<nciodm: COISCHymonyeoUnknownd/neiodn: CDISComonyss
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<nciodm: COISCDefinicion>Not known, not cbserved, not recobded, or refused. (WCI)</noicdm:CDISCDefinicion>

<nciodm: PreferredTermyUnknownd/neiodm: Freferredlarn
</Enumeracaditens
<nciodm: COISCSubad saionVelue»ACN</ noiodn: CDISCoubmi satonValued
<nciodm:COISCSynonymsAction Taken with Study ITreatment</ncicdm:CDISCSynonyz
<ncicdm: Preferredlern®CDISC SDIM Action Taken with Study Treatment Terminclogy</ncicdm:Ereferredlerm>

</Codelist>
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The ct_createformats macro creates the data set shown in this display:
Display 8.11 Partial cterms SAS Data Set Created by the ct_createformats Macro

description | codelist | codelist_code | codelist_name | codelst_ext| datatype | type |fmtname| code | cdisc_submission_value | cdisc_synemym
1  |CDISCSDTMConirolled ACN (66767 Action Taken with g text C  ACN (49503 DOSE INCREASED
Teminology. 2012-12-21 Study Treatment
2 CDISC SDTM Cortralled  ACN CEETE7 Action Taken with Mg text c ACN C49504 DOSE MOT CHANGED
Teminology. 2012-12:21 Study Treatment
3 CDISC SDTM Controliad  ACN CEETET Action Taken with No tead C ACN C49505 DOSE REDUCED
Teminology. 2012-12-21 Study Treatment
4 |CDISCSDTMContolled ACN  CEG767 Action Taken with No text C  ACN (49501 DRUG INTERRUPTED
Teminology, 2012:12-21 Study Treatment
5 CDISC SDTM Controlled  ACN CBETET Action Taken wih No text C ACN C49502 DRUG WITHDRAWN
Teminology, 2012-12-21 Study Treatment
§ |CDISC SDTM Controllad  ACN CRETRT Action Taken with No teat c ACN  C48660 MNOT APPLICABLE NA; Not
Teminology, 2012-12-21 Study Treatment Applicable
7 |CDISCSDTMControlled ACM  C66767 Action Taken with No text C  ACN  C17938 UNKNOWN U; Unknown
Teminology, 2012-12-21 Study Treatment

The ct_createformats macro uses the data set to create the SACN SAS format shown in
this display:
Display 8.12 $ACN SAS Format Created by the ct_createformats Macro

i Name

Type Description

1 ACN FORMATC  Action Taken with Study Treatment (ACN - CG6G6767)

DOSE NOT CHANGED
DOSE REDUCED
DRUG INTERRUPTED
DRUG WITHDRAWN
NOT APPLICABLE
UNKNOWN

DOSE NOT CHANGED
DOSE REDUCED
DRUG INTERRUPTED
DRUG WITHDRAWN
NOT APPLICABLE
UNKNOWN

DOSE NOT CHANGED
DOSE REDUCED
DRUG INTERRUPTED
DRUG WITHDRAWN
NOT APPLICABLE
UNKNOWN

FORMAT NAME: SACN LENGTH: 16 NUMBER OF VALUES: 7
MIN LENGTH: 1 MAX LENGTH: 40 DEFAULT LENGTH: 16 FUZZ: 0
START END LABEL (VER. V7|V8 11JAN2013:17:17:33)
DOSE INCREASED DOSE INCREASED DOSE INCREASED

The ct_createformats macro has this signature:

%$macro ct_createformats (

_cstlLang=en,

_cstCreateCatalog=1,
_cstKillCatFirst=0,
_cstUseExpression=,

/*
/*
/*
/*

Language tag in TranslatedText to use
Create format catalog
Empty catalog first

Expression to create the SAS format name

*/
*/
*/
*/
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_cstAppendChar=F, /* Letter to append in case SAS format name

ends with digit */
_cstDeleteEmptyColumns=1, /* Delete columns in output data set that are

completely missing */
_cstTrimCharacterData=1 /* Truncate character data in output data set

to the minimum value needed. */

)

The ct_createformats macro attempts to map the CodelList/
nciodm:CDISCSubmissionValue in the codelist variable to the fmtname variable. The
fmtname variable value must contain a valid SAS format name. The ct_createformats
macro uses the following steps to create a valid SAS format name:

1 Apply a user-defined expression to create the fmtname variable.

2 If the value of fmtname is empty, use the CodeList/SASFormatName attribute
(typically empty in NCI EVS ODM XML files).

3 If the value of fmtname is empty, use the CodeList/nciodm:CDISCSubmissionValue
value in the codelist variable.

4 If the value of fmtname ends with a digit, add the character specified by the
_cstAppendChar macro parameter (default=F).

After these steps, the value of the fmtname variable is validated against the following
regular expression:

'm/*(?=.{1,32}%) ([\$a-zA-Z ] [a-zA-Z0-9 ]*[a-zA-Z ])$/"

If the value of the fmtname variable fails validation, the fmtname variable value does not
contain a valid SAS format name. The value is set to missing. Then, the codelist is not
used to create a SAS format.

Two sample driver programs are provided by SAS to demonstrate the use of the
ct_createformats macro:

sample study library directory/cdisc-ct-1.0-1.5/programs/
create ctformats.sas

sample study library directory/cdisc-ct-1.0-1.5/programs/
create ctformats gs.sas
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Both of these sample driver programs demonstrate how the CDISCSubmissionValue
can be mapped to a valid SAS format name.

Reading CDISC CRT-DDS define.xml Files:
crtdds_read Macro

The process for reading CDISC CRT-DDS define.xml files is similar to reading CDISC
ODM XML files. The SAS Clinical Standards Toolkit supports reading a define.xml file
and translating the file metadata into a SAS representation of the CDISC CRT-DDS
model. To read the define.xml file, a specialized macro named crtdds_read is available
in the CRT-DDS 1.0 standards macro folder, located in global standards library
directory/standards/cdisc-crtdds-1.0-1.5/macros. This macro is
referenced from the create_sascrtdds_fromxml.sas driver program. There are no input
parameters in the call to the crtdds_read macro. File references and other metadata
that are required by the macro are set as global macro variables. Currently, their values
are set through the framework initialization properties and the CDISC CRT-DDS 1.0
initialization properties processes. Throughout processing of the crtdds_read macro, the
Results data set contains all framework and CRT-DDS 1.0 specific messages
generated during run time.

Based on file references defined in the SASReferences data set, the crtdds_read macro
accesses the define.xml file.

Here is a partial listing of a define.xml file.

<ODM xmlns:xlink="http://www.w3.0rg/1999/x1link"
xmlns:def="http://www.cdisc.org/ns/def/v1.0"
xmlns="http://www.cdisc.org/ns/odm/v1.2" FileOID="1"
CreationDateTime="2011-07-13T17:15:43-04:00"
AsOfDateTime="2011-07-13T17:12:42"
Description="definel" FileType="Snapshot" Id="definel"
ODMVersion="1.0">
<Study OID="1">
<GlobalVariables>
<StudyName>studyl</StudyName>
<StudyDescription>first study</StudyDescription>
<ProtocolName>Protocol abc</ProtocolNames
</GlobalVariables>
<MetaDataVersion OID="1" Name="CDISC-SDTM 3.1.2"
Description="CDISC-SDTM 3.1.2"
def:DefineVersion="1.0.0"
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def:StandardName="CDISC SDTM"
def:StandardvVersion="3.1.2">
<ItemGroupDef
OID="AEl" Name="AE" Repeating="Yes"
IsReferenceData="No"
SASDatasetName="AE" Domain="AE"
Purpose="Tabulation" def:Label="Adverse Events"
def:Class="Events"
def:Structure="One record per adverse event per subject"
def :DomainKeys="STUDYID USUBJID AEDECOD AESTDTC"
def:ArchivelLocationID="AE1">
<ItemRef ItemOID="COL1l" Mandatory="Yes"
OrderNumber="1" KeySequence="1" Role="Identifier"/>
<ItemRef ItemOID="COL2" Mandatory="Yes"
OrderNumber="2" Role="Identifier"/>
<ItemRef ItemOID="COL3" Mandatory="Yes"
OrderNumber="3" KeySequence="2" Role="Identifier"/>
<ItemRef ItemOID="COL4" Mandatory="Yes"
OrderNumber="4" Role="Identifier"/>
<ItemRef ItemOID="COL5" Mandatory="No"
OrderNumber="5" Role="Identifier"/>
<ItemRef ItemOID="COL6" Mandatory="No"
OrderNumber="6" Role="Identifier"/>
<ItemRef ItemOID="COL7" Mandatory="No"
OrderNumber="7" Role="Identifier"/>

After the crtdds_read macro confirms that the define.xml file exists, a call is made to the
SAS DATA step component JavaObj. The JavaObj processing converts the define.xml
file into the cubeXML file through transformations using XSL files and processes. The
cubeXML file is created in the Work library. The name of the cubeXML file is
_cubnnnn.xml , where nnnn is a randomly generated number. The cubeXML file is
accessed using the SAS XML LIBNAME engine and XMLMAP processing. A default
XMLMARP file is stored in the sample CRT-DDS 1.0 study folder hierarchy

under /referencexml as define.map. The define.map file must exist to process the
cubeXML file. If it does not exist, then the crtdds_read attempts to create one using the
CRT-DDS reference metadata.

Here is a partial listing of the define.map file.

<?xml version="1.0" encoding="windows-1252"?>
<SXLEMAP version="1.2">

<TABLE name="AnnotatedCRFs">
<TABLE-PATH SyntaX="XPath">/LIBRARY/AnnotatedCRFS</TABLE—PATH>
<TABLE-DESCRIPTION>Annotated CRF metadata</TABLE-DESCRIPTION>
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<COLUMN name="DocumentRef">
<PATH syntax="Xpath">/LIBRARY/AnnotatedCRFs/DocumentRef</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>The referenced Annotated CRF document</DESCRIPTION>
<LENGTH>2000</LENGTH>

</COLUMN>

<COLUMN name="leafID">
<PATH syntax="Xpath">/LIBRARY/AnnotatedCRFs/leafID</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>The unique ID of the referenced Annotated CRF</DESCRIPTION>
<LENGTH>128</LENGTH>

</COLUMN>

<COLUMN name="FK MetaDataVersion"s
<PATH syntax="Xpath">/LIBRARY/AnnotatedCRFs/FK MetaDataVersion</PATH>
<TYPE>character</TYPE>
<DATATYPE>character</DATATYPE>
<DESCRIPTION>Foreign key: MetaDataVersion.OID</DESCRIPTION>
<LENGTH>128</LENGTH>

</COLUMN>

</TABLE>

Processing of the cubeXML file results in the derivation of the data sets (such as
ItemDefs) currently included in the SAS representation of the CDISC CRT-DDS model.

The final step in crtdds_read processing is the derivation of table and column metadata
that describe the data sets in the SAS representation of the define.xml file. At this point,
the crtdds_read macro is ready to create the source_tables and source_columns data
sets. The tables in the source_tables data sets are created and copied to the output
library as defined in the SASReferences data set.

Sample Driver Program:
create sascrtdds fromxml.sas

Overview

Each primary SAS Clinical Standards Toolkit task, such as reading CDISC CRT-DDS
XML files, is guided by a sample driver program that is provided by SAS. The
create_sascrtdds_fromxml.sas driver program is used to read define.xml files.
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The driver program is located at:

sample study library directory/cdisc-crtdds-1.0-1.5/programs

The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.

In the SASReferences data set, there are two input file references and four output
references that are key to successful completion of the driver program. Table 8.5 on
page 283 lists these files and data sets, and they are discussed in separate sections. In
the sample create_sascrtdds_fromxml.sas driver program, these values are set for
&studyRootPath and &studyOutputPath and are specific to a SAS release.

&studyRootPath=& cstSRoot/cdisc-crtdds-1.0-& cstVersion

&studyOutputPath=& cstSRoot/cdisc-crtdds-1.0-& cstVersion

Table 8.5 Key Components of the SASReferences Data Set for the
create_sascrtdds _fromxml.sas Macro

SAS
LIBNAME or
Fileref to Reference
Metadata Type Use Type Path Name of File
Input
externalxml crtxml fileref &studyRootPath/sourcexml  define.xml
referencexml crtmap fileref &studyRootPath/ define.map
referencexml
Output
sourcedata srcdata libref &studyOutputPath/ ¥
deriveddata
sourcemetadata srcmeta libref &studyOutputPath/ source_tables.

derivedmetadata sas/bdat
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SAS
LIBNAME or
Fileref to Reference
Metadata Type Use Type Path Name of File
sourcemetadata srcmeta libref &studyOutputPath/ source
derivedmetadata columns.
sas7bdat
sourcemetadata srcmeta libref &studyOutputPath/ source_study.
derivedmetadata sas7bdat
results results libref &studyOutputPath/results read_results.
sas7bdat

Process Inputs

Process Inputs The metadata type externalxml refers to the define.xml file that is being
read. The filename reference crtxml is defined in the SASReferences data set. This
filename reference is used in the submitted SAS code when referring to the define.xml
file.

The metadata type referencexml refers to the SAS map file that is used to generate the
SAS data sets that represent the define.xml file metadata and content. The filename
reference crtmap is defined in the SASReferences data set that is used in the submitted
SAS code when referring to the SAS map file. If a path and filename for the map file is
not specified, then a temporary map file is created as part of the crtdds_read
processing.

Process Outputs

The sourcedata type is the library where the metadata files are created. These
metadata files are the data sets that comprise the CRT-DDS information.

The sourcemetadata type refers to two data sets that are created from the cubeXML
file, source_tables, and source_columns. Both data sets are stored in the same library.
The source_tables data set contains metadata about each table that is derived from the
CRT-DDS process. The source_columns data set contains similar metadata, but it is at
the column level. Both of the data sets are written to the Srcmeta library. The
sourcemetadata also refers to a data set source_study. The source_study data set is
also created in the Srcmeta library and contains study metadata.
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The results type refers to the Results data set that contains information from running the
CRT-DDS process. This information is written to the read_results data set in the Results
library.

Process Results

When the driver program finishes running, the read_results data set is created in the
Results library. This data set contains informational, warning, and any error messages
that were generated by the submitted driver program.

This display shows an example of the contents of a Results data set in the CRT-DDS
sample study.

Display 8.13 Example of a Partial Results Data Set Created by the
create_sascrtdds _fromxml.sas Driver

VIEWTABLE: Results.Read _results

Resukt Unique S WE fespleied Result severty detected? Process status
e invocation of 2 Source data Resolved message text from message file fe.g.. waming. (Non-zem.
idertiier reulid within i @=no. abored)
resultseq otherwise yes)

1 CST0108 1 1 CST_SETPROPERTIES The properties were processed from the PATH Info 0 0
c/cstGlobalLibrary f 1.4/ intialize

2 CST0102 1 1 CST_CREATEDS work sasreferences was created as requested Info 0 0
Process setup is using this SASReferences:

3 |CSTO200 1 1 CSTUTIL_PROCESSSETUP C:\Users\fjans'\AppData'\Local\Temp\SAS Temporary Info ] 0
Flles’_TD7552_L72371_/saseferences

4 |CSTO108 1 1 CST_SETPROPERTIES The properies were processed from the PATH Info 0 ¢
c-/estGloballibrary/standards/cdisc-crtdds-1.0-1 4/programs /initislize propedtie

3 CSTO200 1 1 CRTDDS_XMLVALIDATE PROCESS STANDARD: CDISCCRTDDS Info 0 0

6 CST0200 1 2 CRTDDS_XMLVALIDATE PROCESS STANDARDVERSION: 1.0 info 0 0

7 CST0200 1 3 CRTDDS_XMLVALIDATE PROCESS DRIVER: CREATE_CRTDDS_DEFINE info 0 0

8 CSTO200 1 4 CRTDDS_XMLVALIDATE PROCESS DATE: 2011-0807T15:32:23 Info 0 0

2 CSTO200 1 5 CRTDDS_XMLVALIDATE PROCESS TYPE: VALIDATE CRTDDS DEFINE XML Info i} 0

10 CST0200 1 & CRTDDS_XMLVALIDATE PROCESS SASREFERENCES: C:\Users'fjans'#ppData‘Local\Temp\SAS  infp 1] 0
Temporary Fles'_TD7552_L72371_/_csisasrefs sas7hdat

n CST0200 1 7 CRTDDS_XMLVALIDATE PROCESS STUDYROOTPATH: Info 0 0
Isasmot/. /. /SASCinical Standards ToolkitCRTDDS 1041 4/sample /cdisc-cridd

12 |CST0200 1 8 CRTDDS_XMLVALIDATE PROCESS GLOBALLIBRARY: c:/cstGlobalLibrary Info ] 0

13 |CST0200 1 9 CRTDDS_XMLVALIDATE PROCESS CSTVERSION: 1.4 Info 0 0

14 |CST0200 1 1 JAVACHECK Ne Java issues Info 0 0

15 |CRT0001 1 1 XML TRANSFORMER Transform stating. Info 0 0

16 |CRT0001 1 2 XML TRANSFORMER Using JRE: C:\PROGRA™2\Java\ire6 Info 0 0

2 CRTO0001 1 18 XML TRANSFORMER The do::mm vabdated successfully Info 0 LI

13 CRTD115 1 1 CRTDDS_XMLVALIDATE No emors were found in the CRT-DDS file Info 0 0

H CSTI200 1 1 CRTDDS_READ PROCESS STANDARD: CDISCCRTDDS Info 0 LI

35 CST0200 1 2 CRTDDS_READ PROCESS STANDARDVERSION: 1.0 Info 0 0

36 CST0200 1 3 CRTDDS_READ PROCESS DRIVER: CREATE_SASCRTDDS_FROMXML Info 0 0

37 CST0200 1 4 CRTDDS_READ PROCESS DATE: 2011-08-07T15:32:27 info 0 0

38 |CSTO200 1 5 CRTDDS_READ PROCESS TYPE: FILEIO Info 0 0

39 |CST0200 1 & CRTDDS_READ PROCESS SASREFERENCES: C:\Users\frans\AppData‘local\Temp\SAS  info 0 0
Temporary Fies\_TD7552_L72371_/_cstsasreis sas7bdat

40 |CSTO200 1 7 CRTDDS_READ PROCESS STUDYROOTPATH Info 0 0
lsasroot/. /. /SASCinical Standards Toolkit CRTDDS 101 4/sample /cdisc-otdd

41 |CSTO200 1 8 CRTDDS_READ PROCESS GLOBALLIBRARY: c-/cstGlobalLibrary Info 0 0

42 |CSTO200 1 9 CRTDDS_READ PROCESS CSTVERSION: 1.4 Info 0 0

43 CST0200 1 1 JAVA CHECK No Java issues Info 0 0

44 |CRTO013 1 1 CRTDDS_READ The CRT-DDS map file was read from the following location: C:\Program Info 0 0
Files\SASHome \SASCinical Standards ToolkatCRTDDS 1001 4'sample’\cdiscor
The CRT-DDS file C:\Program

45 CRTOO12 1 2 CRTDDS_READ Fles\SASHome\SASCinical Standards ToolkitCRTDDS 1001 4\sample'\cdisccr Info 0 0
was read successhully
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The crtdds_read macro creates the source_tables and source_columns data sets in the
Srcmeta library. These data sets contain the table and column metadata for the SAS
representation of CRT-DDS that is derived from the define.xml file. The Srcmeta library
corresponds to the location specified in SASReferences (&studyOutputPath/

derivedmetadata).

Display 8.14 Example of Partial Source_Tables Data Set Derived during crtdds_read

gk VIEWTABLE: Srcmeta.Source_tables

iﬂ’rscr:{dztrznlli:ber; Table Mame MName of Standard ‘ g?:l_'g;g ‘ Case-sensitive XML element name
1 SRCDATA AnnctatedCRFs CDISC-CRTDDS 1.0 AnnotatedCRFs
2 SRCDATA CLtemDecodeTranslated Test  COISC-CRTDDS 1.0 CLitemDecode Translated Text
3 SRCDATA CodeListtems CDISCCRTDDS 10 CodeLlist tems
4 SRCDATA Codelists CDISC-CRTDDS 1.0 Codelists
5 SRCDATA Computation Methods CDISCLRTDDS 1.0 ComputationMethods
13 SRCDATA Define Document CDISC-CRTDDS 1.0 Define Document
7 SRCDATA BxdemalCodelists CDISC-CRTDDS 1.0 BxtemalCodeLists
8 SRCDATA FormDef Arch Layouts CDISC-CRTDDS 1.0 FarmDef ArchLayouts
) SRCOATA FormDeftemGroupRefs CDISC-CRTDDS 1.0 FormDeftemGroup Refs
10 SRCDATA FormDefg CDISC-CRTDDS 1.0 FormDefs
11 SRCOATA Imputation Methods CDISC-CRTDDS 1.0 ImputationMethods
12 SRCDATA temAliases CDISCLRTDDS 1.0 temAliases
13 SRCDATA ftemDefs CDISCCRTDDS 1.0 ftemDefs
14 SRCDATA ftemGroup Aliases CDISCLRTDDS 1.0 temGroup Aliases
15 SRCDATA temGroup DeftemFRefs CDISCLRTDDS 1.0 temGroup DefkemRefs
16 SRCDATA temGroup Defs CDISCLRTDDS 1.0 temGroup Defs
17 SRCDATA temGroupLeaf CDISCCRTDDS 1.0 temGroup Leaf
18 SRCDATA temGroupLeaf Titles CDISCLRTDDS 1.0 temGroupLeaf Titles
19 SRCDATA temMURefs CDISCCRTDDS 10 ftemMURefs
20 SRCDATA temCGuestion Edemal CDISC-CRTDDS 1.0 temQuestionEdemal
21 SRCDATA temCGuestion Translated Text CDISC-CRTDDS 1.0 temQuestion Translated Text




Display 8.15 Example of Partial Source Columns Data Set Derived during crtdds_read

EVEWTAHI.E: Srcmeta.Source, :_columns
SASreferences
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mgefé!ata Table Name Column Name Column Description ‘c(‘;"‘wf‘ CT‘J";: m Name of Standard ";f;“f”ag
1 SRCDATA  AnnotatedCRFs DocumentRef Ee ref::wced Annotated CRF 1C 2000 CDISCCRTDDS 1.0
CUMm

2 SRCDATA  AnnotatedCRFs leafID The unique |D of the referenced 2¢C 128 CDISCCRTODS 1.0
Annotated CRF

3 SRCDATA AnnotatedCRFs FK_MetaDataVersion Foreign key: MetaDiataVersion OID ac 128 CDISCCRTDDS 1.0

4 |SACDATA  ClkemDecodeTransiatedTedt  TrensiatedTedt Human-readable text appropriate for 2 1€ 2000 CDISCCRTDDS 1.0
particular language

§ |SRCDATA  ClhemDecodeTranslatedText lang Natural language or country-specific 2ic 17 CDISCCRTDDS 1.0
language variart

6 |SACDATA  CltemDecodeTranslatedText FK_Codelisthems Foreign key: CodeListitems 01D 3ic 128 CDISCCRTDDS 1.0

7 |SACDATA  Codelisthems oI Unique idertifier for this codelist tem 1C 128 CDISCCRTDDS 1.0

8 SRCDATA Codalisthems CodedValus Value of the codelist tem 2C 512 CDISCCRTDDS 1.0

9 SRCDATA CodeListhems FK_Codelists Foreign key: Codelists OID 3C 128 CDISCCRTDDS 1.0

10 |SRCDATA  Codelisthems Rank EOded\lialue order relative to other coded 4N 2 CDISCCRTDDS 1.0

&M VaILES

1 SRCDATA Codelists [alls] Unique idertifier for this codelist 1C 128 CDISCCRTDDS 1.0

12 |SRCDATA CodeLists Name Codelist name 2C 128 CDISCCRTDDS 1.0

13 |SRCDATA Codelists DataType CodeLlist item value data type finteger | 3C 7 CDISCCRTDDS 10
float | texdt | string)

14 |SRCDATA  Codelists SASFomatName SAS format name 4C 8 CDISCCRTDDS 10

15 |SRCDATA  Codelists FK_MataDataVersion Foreign key: MetaDataVersion 01D 5C 128 CDISCCRTDDS 1.0

16 |SRCDATA  ComputationMethods oD Ug}q;; identfier for this computation 1C 128 CDISCCRTODS 1.0
M

17 |SRCDATA  ComputationMethods method Rule for deriving data value 2'C 2000 CDISCCRTDDS 1.0

18 |SRCDATA  ComputationMethods FK_MataDataVersion Foreign key: MetaDataVersion 01D ic 128 CDISCCRTDDS 1.0

19 |SRCDATA  DefineDocument Fi=0ID Unique identifier for this file 1cC 128 CDISCCRTDDS 10

20 |SRCDATA  DefineDocument Archival Filz meets requirsments of an slectronic 2¢C 3 CDISCCRTDDS 10

The Srcdata library contains the driver-generated tables that comprise the SAS
representation of the CRT-DDS model. There is a one-to-one correspondence between
the tables listed in the Srcdata library and the tables contained in the source_tables
metadata file in the Srcmeta library. The Srcdata library corresponds to the location
specified in SASReferences (&studyOutputPath/deriveddata).
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Display 8.16 Example of Partial Srcdata Library Derived during crtdds_read

Library |
Name Obs Vars * | Name CObs Vas *
ANNOTATEDCRFS (1 3 ITEMQUESTIONTRANSLATEDTEXT 0 3
CLITEMDECODETRANSLATEDTEXT 2903 3 ITEMRANGECHECKS 0 5
CODELISTITEMS 2509 4 ITEMRANGECHECKVALUES 0 2
CODELISTS 32 5 ITEMROLE 0 2
COMPUTATIONMETHODS 0 3 E ITEMVALUELISTREFS 0 2
DEFINEDOCUMENT 1 12 MDVLEAF 0 3
EXTERMALCODELISTS o 3 MDVLEAFTITLES 0 2
FORMDEFARCHLAYOQUTS 0 4 MEASUREMENTUNITS 0 3
FORMDEFRTEMGROUPREFS 0 4 METADATAVERSION 1 3
FORMDEFS o 4 ||| MUTRANSLATEDTEXT ] 3
IMPUTATIONMETHODS 0 3 PRESENTATION 0 4
ITEMALIASES o k] PROTOCOLEVENTREFS 0 4
ITEMDEFS 733 14 RCERRORTRANSLATEDTEXT 0 3 3
ITEMGROUPALIASES 0 3 STUDY 1 5[5
ITEMGROUPDEFITEMREFS 733 8 STUDYEVENTOEFS 0 6
ITEMGROUPDEFS 33 16 STUDYEVENTFORMREFS 0 4
ITEMGROUPLEAF k) 3 SUPPLEMENTALDOCS ] 3
ITEMGROUPLEAFTITLES 3 2 VALUELISTITEMREFS 0 8
ITEMMUREFS 0 2 VALUELISTS 0 2 =
ITEMQUESTIONEXTERNAL 0 4 -
c\program files\sashome\sasclinicalstandardstoclkitcrtdds1011 4\samplet cdisc-crtdds-1.0% deriveddata

When running the driver programs against non-sample data, you must populate the
SASReferences data set in the driver program with the proper values. For an
explanation of the SASReferences data set, see Chapter 5, “SASReferences File,” on
page 93.

Writing XML Files

Overview

Support of CDISC XML-based standards, such as CDISC CRT-DDS (define.xml) and
CDISC ODM, includes the ability to render these files in SAS data set format and the
ability to create model-specific XML files from a SAS data set representation of those
standards.

In the SAS Clinical Standards Toolkit, you can create a CDISC CRT-DDS 1.0 define.xml
file that references a CDISC SDTM 3.1.1, 3.1.2, or 3.1.3 study or an ADaM 2.1 study.
You can also create a CDISC ODM 1.3.0 XML file or a CDISC ODM 1.3.1 file.
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The next section outlines the basic workflow for the creation of model-specific XML files.

Basic Workflow

Here is the basic workflow for writing XML files:

1 Build the SAS representation of a given XML-based standard by referencing an
existing set of data and metadata about a clinical study, or by creating data and
metadata about a new clinical study in the standard-specific SAS format.

2 (Optional) Validate the SAS representation of the XML-based standard (to include
foreign key relationships, value conformance to a set of expected values, and so
on).

3 Create a standardized intermediate cubeXML file using the data and metadata
contained in the SAS representation of the standard.

4 (Build and) reference a set of valid XSL style sheets for each target data set (such
as ItemDefs.xsl).

5 Use the SAS DATA step component JavaObj to read the cubeXML file using the
XSL style sheets to create the target standard-specific XML file.

6 (Optional) Validate the structure and syntax of the XML file that was created.

Creating the CDISC CRT-DDS 1.0 define.xml
File
There are four key macros that are provided with the SAS Clinical Standards Toolkit

that support creation of the define.xml file. The four macros are listed in the order in
which they are executed:

1 The crtdds_sdtmtodefine macro creates the 39 tables for the SAS representation of
the CRT-DDS files from SDTM metadata. This macro, using SDTM table and
column metadata as its source, populates a subset of 19 CRT-DDS data sets.
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The crtdds_adamtodefine macro is similar to the crtdds_sdtmtodefine macro but
uses ADaM table and column metadata.

2 The crtdds_validate macro submits a set of validation checks based on what is
defined in the Validation Control data set to validate the referenced SAS
representation of the CRT-DDS files.

3 The crtdds_write macro creates the define.xml file from the SAS representation of
the CRT-DDS files.

4 The crtdds_xmlvalidate macro validates that the XML file is syntactically correct.
This macro is important if you customize the define.xml file outside of the workflow.
For example, if you edit the define.xml file to add links for annotated CRF pages, this
macro validates the syntax.

These macros are called by driver programs that are responsible for properly setting up
each SAS Clinical Standards Toolkit process to perform a specific SAS Clinical
Standards Toolkit task. Several sample driver programs are provided with the SAS
Clinical Standards Toolkit CDISC CRT-DDS standard related to the creation of the
define.xml file.

Here is the purpose of each of these driver programs:

The create_crtdds_from_sdtm.sas driver program sets up the required metadata and
SASReferences data set for the sample study. It runs the crtdds_sdtmtodefine
macro. It creates the SAS representation of the CRT-DDS data sets from the sample
study SDTM data sets.

The validate_crtdds_data.sas driver program validates the SAS representation of the
CRT-DDS define data sets based on the selected CRT-DDS validation checks. This
driver program can be run multiple times until data validation has been reconciled.

The create_crtdds_define.sas driver program creates the define.xml file. It runs the
crtdds_write and crtdds_xmlvalidate macros. This driver program creates and
validates the XML syntax for the define.xml file.

These driver programs are examples that are provided with the SAS Clinical Standards
Toolkit. You can use these driver programs or create your own. The names of these
driver programs are not important. However, the content is important and demonstrates
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how the various SAS Clinical Standards Toolkit framework macros are used to generate
the required metadata files.

The driver programs described in this section create a define.xml based on SDTM
metadata. Similar programs are provided with the SAS Clinical Standards Toolkit for the
creation of a define.xml based on ADaM metadata.

Sample Driver Program:
create crtdds from_sdtm.sas

Overview

The create_crtdds_from_sdtm.sas driver program sets up the required environment
variables and library references to initiate the crtdds_sdtmtodefine macro. This macro
extracts data from the SDTM 3.1.1, 3.1.2, or 3.1.3 metadata files. (For more information
about the source_tables and source_columns data sets, see “Source Metadata” on
page 126.) Depending on the available source information, the macro attempts to
convert the information into the 39 tables that represent the SAS interpretation of the
CDISC CRT-DDS 1.0 model. All 39 data sets are created, but only those data sets with
the available data are populated. The other tables contain zero observations.

These parameters must be set before submitting the macro:

Table 8.6 Parameters for the create crtdds from_sdtm.sas Macro

Parameter Required Description

_cstOutLib Yes The library reference (LIBNAME) where the tables are
created.

_cstSourceTables Yes The data set that contains the SDTM metadata for the

domains to include in the CRT-DDS file.

_cstSourceColumns Yes The data set that contains the SDTM metadata for the
domain columns to include in the CRT-DDS file.

_cstSourceStudy Yes The data set that contains the SDTM metadata for the
studies to include in the CRT-DDS file.
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Parameter Required Description

_cstSourceValues No The data set that contains the SDTM metadata for the
Value Level columns to include in the CRT-DDS file.

_cstSourceDocuments  No The data set that contains the SDTM metadata for the
Document references to include in the CRT-DDS file.

Here is an example of a call to the crtdds_sdtmtodefine macro:

$crtdds sdtmtodefine (

_cstOutLib=srcdata,

_cstSourceTables=sampdata.source tables,

_cstSourceColumns=sampdata.source columns,

_cstSourceValues=sampdata.source values,

_cstSourceDocuments=sampdata.source documents,

_cstSourceStudy=sampdata.source study

)
In the example, the crtdds_sdtmtodefine macro sets _cstOutLib to srcdata. All of the
CRT-DDS-defined tables are written to the SAS Srcdata library. The _cstSourceTables
parameter accesses the source_tables data set that exists in the Sampdata library
(sampdata.source_tables). The _cstSourceColumns parameter accesses the
source_columns data set that exists in the Sampdata library
(sampdata.source_columns). The _cstSourceStudy parameter accesses the
source_study data set that exists in the sampdata library (sampdata.source_study). The
_cstSourceValues parameter accesses the source values data set that exists in the
sampdata library (sampdata.source_values). The _cstSourceDocuments parameter
accesses the source_documents data set that exists in the sampdata library

(sampdata.source_documents).

The create_crtdds_from_sdtm.sas driver program is provided with SAS, and it is ready
to run on any of the SDTM sample studies. The driver program can be run interactively
or in batch. To run the program interactively, start a SAS session, and load the driver
program into the SAS editor.

The driver program is located in:

sample study library directory/cdisc-crtdds-1.0-1.5/programs



The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.
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In the SASReferences data set, there are five input file references and one output
reference that are key to successful completion of the create_crtdds_from_sdtm.sas
driver program. Table 8.7 on page 293 lists these files and data sets, and they are
discussed in separate sections. In the sample create_crtdds_from_sdtm.sas driver
program, these values are set for &studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-sdtm-3.1.3-
1.5/sascstdemodata

&studyOutputPath=sample study library directory/cdisc-crtdds-1.0-

1.5

Table 8.7 Key Components of the SASReferences Data Set for the
create crtdds_from_sdtm.sas Macro

Metadata Type

sourcemetadata

sourcemetadata

sourcemetadata

sourcemetadata

sourcemetadata

SAS
LIBNAME or
Fileref to Use

sampdata

sampdata

sampdata

sampdata

sampdata

Reference

Type

libref

libref

libref

libref

libref

Input

Path

&studyRootPath/
metadata

&studyRootPath/
metadata

&studyRootPath/
metadata

&studyRootPath/
metadata

&studyRootPath/
metadata

Name of File

source_tables.
sas7bdat

source_columns.
sas7bdat

source_study.
sas7bdat

source_values.
sas7bdat

source_documents.
sas7bdat
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SAS
LIBNAME or Reference
Metadata Type Fileref to Use Type Path Name of File
Output
sourcedata srcdata libref &studyOutputPath/
data

Process Inputs

The sourcemetadata type refers to three data sets that contain the SDTM domain
metadata, source_table, source_columns, and source_values. These data sets are
stored in the same library. Because the sample create_crtdds_from_sdtm.sas driver
program provided with the SAS Clinical Standards Toolkit references a source CDISC
SDTM 3.1.3 study, the source_tables data set contains SDTM 3.1.3 metadata about
each standard domain defined in the CDIC SDTM 3.1.3 Implementation Guide and
includes any customizations that you have added. The source_columns type contains
similar metadata, but it is at the column level. The source_values data set contains
Value Level metadata. This source metadata is read from this location:

sample study library directory/cdisc-sdtm-3.1.3-1.5/
sascstdemodata/metadata

This location is represented in the driver program by the Srcmeta library name.

A source study data set (source_study) is required by this macro. These variables are
required in this data set:

Table 8.8 Variables Required in the Source Study Data Set (source_study.sas)

Variable* Required Description

StudyName Yes The name of the study. This value is used to
populate the srcdata.study.studyname column.

DefineDocumentName Yes The name of the define document to create. This
value is used to populate the
srcdata.definedocument.description and
srcdata.definedocument.id columns.



Variable*

SASref

ProtocolName

StudyDescription

Standard

StandardVersion

FormalStandard

FormalStandardVersion

Required

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Writing XML Files 295

Description

The reference that ties the study name to the
corresponding domains that are associated with
this study in the source_tables and source_columns
data sets.

The name of the protocol for the study. This value
is used to populate the srcdata.study.protocolname
column.

The description of the study. This value is used to
populate the srcdata.study.studydescription
column.

Note: You cannot use commas, semicolons, or
quotation marks in the description.

The name of the standard in the SAS Clinical
Standards Toolkit. (For example, CDISC-SDTM.)

The version of the standard in the SAS Clinical
Standards Toolkit. (For example, 3.1.3.)

The formal name of the standard as used in CRT-
DDS. (For example, CDISC SDTM.)

The formal version of the standard as used in CRT-
DDS. (For example, 3.1.3.)

*All variables are required to be non-blank.

Only a single study can be referenced in the source data sets.

Process Outputs

The sourcedata type is the library where the metadata files are created. These
metadata files are the data sets that constitute the SAS representation of the CDISC
CRT-DDS 1.0 standard. The create_crtdds_from_sdtm.sas driver program creates 39
data sets. Most of these data sets have zero observations because there is no default
SDTM metadata source. In the SAS Clinical Standards Toolkit sample study, these data
sets are written to the sample study library directory/cdisc-crtdds-1.0-
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1.5/data directory. This location is represented in the driver program by the srcdata
library name.

Process Results

When the driver program finishes running, the sdtmtodefine_results data set is created.
This data set contains informational, warning, and any error messages that were
generated by the submitted driver program.

Display 8.17 Example of a Partial Results Data Set from CRT-DDS Sample Study

(5 VIEWTABLE: Results.Sctmtodefine results

o, [ Rk sovety | diecia "5
Pl e Source data Resoived message text from message file (eg., waming, (0=no. (Non-zero
resultseq et Y5 | "aborted)
11 CSTO200 7 CREATE_CRTDDS_FROM_SDTM PROCESS STUDYROOTPATH: Info 0 1]
lsasroot/. /. /SASCEnical Standards Toollt SD'TM312/1 4/sample/cdisc-sdim-
12 CSTO200 8 CREATE_CRTDDS_FROM_SDTM PROCESS GLOBALLIBRARY" c-/cstGlobalLibrary Info 0] ]
13 CSTO200 9 CREATE_CRTDDS_FROM_SDTM PROCESS CSTVERSION: 1.4 Info ]
PROCESS CONTROLLED TERMINOLOGY SOURCE:
14 CST0200 10 CREATE_CRTDDS_FROM_SDTM c-/catGloball ibrary/dandards/cdisc teminology-1 4/cdisc-sdim/20110440r  Info o 1]
{Controled Termnology released by NCIon 2011-04-08)
15 CSTO122 1 CST_CREATETABLESFORDATASTAN The tables were created for CDISC-CRTDDS 1.0 in library srcdata Info 0 0
16 CST002 1 CRTDDS_SDTMTODEFINE arcdata definedocument was created as requested Info 0 0
17 CSTD102 1 CRTDDS_SDTMTODEFINE srcdata study was created as requested Info o 0
18 CST0102 1 CRTDDS_SDTMTODEFINE scdata metadataversion was created as requested Info 1] ]
15 C5TO02 1 CRTDDS_SDTMTODEFINE sicdata temgroupdefs was created as requesied Info 0 ]
20 CSTO102 1 CRTDDS_SDTMTODEFINE srcdata codebists was crealed as requested Info o 0
21 CSTO102 1 CRTDDS_SDTMTODEFINE ercdata codelstiems was created as requested Info 0 0
22 CSTO102 1 CRTDDS_SDTMTODEFINE srcdata cl 3 3 laledtext was created as requested Info 0 0
23 CSTO02 1 CRTDDS_SDTMTODEFRINE srcdata femdefs was created as requested Info 0 0
24 CsT0102 1 CRTDDS_SDTMTODEFINE sicdata femgroupdeffemnsfs was crested as requested Info 0 0
25 CSTO102 1 CRTDDS_SDTMTODEFINE srcdata Remgroupleaf was created as requested Info 0 [i]
26 CSTO02 1 CRTDDS_SDTMTODEFINE ercdata Remgrouplesfiitles was created as requested Info 0 0
27 Cs5TO02 1 CRTDDS_SDTMTODEFINE srcdata computationmethods was created as requested Info 0 ]

Sample Driver Program:
create_crtdds_define.sas

variables and library references to initiate the crtdds_write macro. This macro reads the
39 data sets that comprise the SAS representation of the CDISC CRT-DDS 1.0 model,
and converts that information to the required define.xml structure. If source metadata or
data are missing, then empty elements and attributes are not created in the define.xml
file. The inputs and outputs are specified in the SASReferences data set.
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This table lists the optional parameters that can be set when submitting the macro.

Table 8.9 Parameters for the crtdds_write.sas Macro

Parameter Required Description

_cstCreateDisplayStyleSheet Optional Specifies whether the macro creates a style
sheet in the same directory as the output
XML file. If the value is 1, then the macro
looks in the provided SASReferences file for
a record with a type of referencexml and a
subtype of stylesheet, and then uses that file.
If the value is O, then the macro does not
create the XSL, even if one is specified in the
SASReferences file. The default setting is 1.

_cstOutputEncoding Optional XML encoding to use for the CRT-DDS file
that is created. By default, UTF-8 is used.

_cstHeaderComment Optional A short comment added at the top of the
CRT-DDS file. If no comment is provided,
then a default comment is used. The default
comment notes that the file was produced by
the SAS Clinical Standards Toolkit.

_cstResultsOverrideDS Optional Designates [LIBNAME.Jmember as the name
of the Results data set. If this parameter is
omitted (default setting), then the Results
data set specified by the & cstResultsDS
global macro variable is used.

_cstLoglLevel Optional Specifies the level of error reporting. Valid
values are Info, Warning, Error, and Fatal
Error. The default setting is Info.

Here is an example of a call to the crtdds_write.sas macro:

%crtdds write( cstCreateDisplayStyleSheet=1,
_cstOutputEncoding=UTF-16,
_cstResultsOverrideDS=& cstResultsDS) ;

In this example, a default style sheet is generated in the same directory as the XML
output based on the information in the SASReferences data set. XML encoding is set to
UTF-16, and process results are written to the default & cstResultsDS data set.
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Here is the call to the macro from the sample create_crtdds_define.sas driver program:
%crtdds write( cstCreateDisplayStyleSheet=1);

The call creates a display style sheet and uses default values for the parameters.

The create_crtdds_define.sas driver program is ready to run on any of the CDISC
SDTM sample studies. The driver program can be run interactively or in batch.

The driver program is located in:
sample study library directory/cdisc-crtdds-1.0-1.5/programs

Multiple tasks can be executed in any SAS Clinical Standards Toolkit driver program.
The create_crtdds_define.sas driver program calls both the crtdds_write macro to
create the define.xml file, and the crtdds_xmlvalidate macro to validate the syntax of the
generated define.xml file. For more information about the crtdds_xmlvalidate macro, see
“Validation of XML-Based Standards” on page 309.

The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.

In the SASReferences data set, there are two input file references and three output
references that are key to successful completion of the create_crtdds_define.sas driver
program. Table 8.10 on page 299 lists these files and data sets, and they are
discussed in separate sections. In the sample create crtdds_define.sas driver program,
these values are set for &studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-crtdds-1.0-
1.5

&studyOutputPath=sample study library directory/cdisc-crtdds-1.0-
1.5



Writing XML Files 299

Table 8.10 Key Components of the SASReferences Data Set for the crtdds_write.sas Macro

LIBNAME
Metadata or Fileref  Reference
Type to Use Type Path Name of File
Input
control control libref &workpath sasreferences.sas7bdat
sourcedata srcdata libref &studyRootPath/data
referencexml odmmap fileref &studyRootPath/ define.map
referencexml
Output
referencexml  xslt01 filename &studyOutputPath/ define-v1-updated-
sourcexml html.xsl
results results LIBNAME = &studyOutputPath/ write_results.sas7bdat
results
externalxml  extxml filename &studyOutputPath/ define.xml
sourcexml

Process Inputs

Process Inputs Use of the control library name that points to the path in the &workpath
macro variable illustrates a technique of documenting the derivation of the
SASReferences data set in the SAS Work library. The driver program initiates the
macro variable &workpath with this SAS code:

%$let workPath=%sysfunc (pathname (work)) ;

The sourcedata type is the library that contains the 39 data sets that might have been
populated by the create_crtdds_from_sdtm.sas driver program. These metadata files
are the data sets that constitute the SAS representation of the CDISC CRT-DDS 1.0
standard. In the SAS Clinical Standards Toolkit sample study, these data sets are read
from the sample study library directory/cdisc-crtdds-1.0-1.5/data
directory. This location is represented in the driver program by the Srcdata library name.
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Process Outputs

The externalxml type refers to the define.xml file. This file is accessed in the driver
program from the extxml flename statement, and is written to the sample study
library directory/cdisc-crtdds-1.0-1.5/sourcexml directory.

The referencexml type can serve as either an input or output file reference. Because the
path and filename are not provided, the crtdds_write macro interprets the
_cstCreateDisplayStyleSheet=1 parameter to use the default style sheet that is provided
by the SAS Clinical Standards Toolkit in the global standards library. Had a path and
filename been provided, the referencexml type would serve as an output file reference
for the crtdds_write macro to copy the default style sheet from the global standards
library to the path and filename that were specified. The results type refers to the
write_results data set that documents the create define process results. In the SAS
Clinical Standards Toolkit CDISC CRT-DDS folder hierarchy, this information is written
to the sample study library directory/cdisc-crtdds-1.0-1.5/results
directory.

Process Results

Inclusion of the results record (row) in the SASReferences data set signals that the
process results are to be copied to a write_results data set located in the specified SAS
library.

Display 8.18 Example of a Partial Results Data Set from the CRT-DDS Sample Study

gl VIEWTABLE: Results Write_results

Problem
Rest | Unique Sﬁf‘wuni”ef" Result severiy |detected? P:‘;E:‘
identfier |IVOCEtiON| Lp Source dats Resclved message text from message file| (eg. waming, | (D=no. |q0 c0
of resuitid s emor) aborted)
)
28  |CRTOOO1 1 13 XML TRANSFORMER PARAMETER Is Validating XML: true Info 0 D
25 CRTOOM 1 14 XML TRANSFORMER PARAMETER Creating Display Stylesheet: true Irfo 0
30 CRTOO001 1 15 XML TRANSFORMER PARAMETER Custom Stylesheet: Irfo 0
c./cetGlobalLibrary standards,cdisc-crtd
31 CRTOO01 1 16 XML TRANSFORMER PARAMETER Custom Stylesheet Output Shortname: Info 0 0
define 1-0-0 xsd
32_ CRTOOM 1 17 XML TRANSFORMER PARAMETER Creating Output Folders: true Irfo 0 0
33 |CRTOOM 1 18 XML TRANSFORMER Transform complete Info 0 0
4 _|CRTOOO1 1 19 XML TRANSFORMER Transform time: 9713 ms Irfo 0 0
35 |CRTOOM 1 20 XML TRANSFORMER The document validated successfully Irfo 0 0
6 CRTOQ10 i 1 CRTDDS_WRITE The CRT-DDS file was created at Info 0 0
C\SAS-Lab\SASChnical Standards Toolki
37 CSTO200 1 1 CRTDDS_XMLVALIDATE Starting XML Vakdation Info D 0
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Creating a define.pdf File from the SAS
Representation of the CDISC CRT-DDS 1.0
Standard

The CDER Data Standards Common Issues Document (Version 1.1/December 2011)
states:

“A critical component of data submission is the define file. A properly functioning
define.xml file is an important part of the submission of standardized electronic datasets
and should not be considered optional. As a transition step, CDER prefers that
sponsors submit both the define.pdf and define.xml formats. The define.pdf is primarily
for printing purposes and need not include hyperlinks. CDER will advise when it is ready
to only receive define.xml.”

The SAS Clinical Standards Toolkit has a macro that supports the creation of a
define.pdf file from the SAS representation of a CDISC CRT-DDS 1.0 standard. This
macro is called crtdds_writepdf and is located at:

global standards library directory/standards/cdisc-
crtdds-1.0-1.5/macros

The crtdds_writepdf macro supports the creation of a define.pdf file for the CDISC
ADaM, SDTM, and SEND standards. The contents of the sections (which attributes are
printed) is based on the Study Data Tabulation Model Metadata Submission Guidelines
(SDTM-MSG) (nttp://www.cdisc.org/sdtm, 2011-12-31).

The define.pdf file has an optional table of contents and these sections:
Dataset level metadata
Variable level metadata
Value level metadata
Algorithms (Computational Methods)

Controlled Terminology
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These are the most important parameters for the crtdds_writepdf macro:

_cstCDISCStandard

The CDISC standard for which the define.pdf is created. Valid values: SDTM, SEND,
and ADAM. The default is SDTM.

_cstSourceLib

The library that contains the CRT-DDS SAS data sets. If not provided, the code
looks in SASReferences for type=sourcedata.

_cstReportOutput

The name of the PDF to create. If not provided, the code looks in SASReferences
for type=report.

_cstLinks

Indicates whether the macro creates internal hyperlinks in the PDF. Valid values: Y
or N. The default is N.

_cstTOC

Indicates that the macro creates a table of contents in the PDF. Valid values: Y or N.
The default is N.

Two sample driver programs are provided by SAS to demonstrate the use of the
crtdds_writepdf macro:

sample study library directory/cdisc-crtdds-1.0-1.5/programs/
create crtdds define pdf.sas

sample study library directory/cdisc-crtdds-1.0-1.5/programs/
create crtdds define pdf adam.sas

These displays show examples of define.pdf files that were created by the
crtdds_writepdf macro.
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Display 8.20 Example define.pdf File for ADaM

T define_sdam pdf - Adchbe Feader
File Ect View Windew Help

DBREFESE | s ~a - B0 e |2

&

0 B [

Bookmarks

[ Metadata for Derived Study

built by SAS Clinical Standards
Toolkit

& Anatysis Datasets for Derived
Study bullt by SAS Clinical
Standards Toolkit

=Ny )
&' Analysis Datasets

P Adverse Event Analysis
Dataset (ADAE)

& ADaM Questionnaire
Analysis Data Set (ADQS)

e Subject-Level Analysis Data
Set (ADSL)

F Tirne 1o Event Analysis
Dataset (ADTTE}

= parameter Vatue Levei

Metadata

=& cantrolied Terms

& cLacn
& cLAESEV
¥ cLacey
& cumwy

T cLRACE
& cLsex

>

P cLTMERL

2@ Analysis Derivations

T Analysis Derivations

page 19 of 28
Parameter Value Level Metadata - Parameter Value List VLLADQS.AVAL
VLADQS AVAL
Controfled
Wiiere ‘Where Display Terms or
Source Varinble | PARAMCD= PARAM= | Type Format Format Comments | Derivations
AVAL ACTTMO1 Word Recall Task | integer Origin:Derived
Derivation:QS.QSSTRESN where
QSTESTCD=PARAMCD
AVAL ACITMO2 Naming Objects | integer Origin-Derived
and Fingers
Dervation:(Q5. QSSTRESN where
QSTESTCD=PARAMCD
AVAL ACTTMO3 Delayed Waord integer Origin-Derived
Recall
Derivation: QS .QSSTRESN where
QSTESTCD=PARAMCD
AVAL ACITMO4 Commands integer Origin:Derived
Derrvation: (5. QSSTRESN where
QSTESTCD=PARAMCD
AVAL ACTTMDS Constructional integer Origin-Derived
Praxis
Derivation:QS.QSSTRESN where
QSTESTCD=PARAMCD
AVAL ACTTMO6 Ideational Praxis | integer Origin:Derived
Derivation:Q5.QSSTRESN where
QSTESTCD=PARAMCD

Creating a CDISC ODM XML File

Note: The process to create a CDISC ODM XML files is the same for all ODM versions
that are supported by the SAS Clinical Standards Toolkit. The process is explained
using ODM version 1.3.0.

There are several key macros that are provided with the SAS Clinical Standards Toolkit
that support the creation of an ODM XML file. The macros are listed in the order in

which they are executed:

1 The odm_validate macro submits a set of validation checks based on what is
defined in the Validation Control data set to validate the referenced SAS
representation of each ODM XML file.

2

The odm_write macro creates the ODM XML file from the SAS representation of the
ODM files and validates that the XML file is syntactically correct. This macro is

important if you customize the XML file outside of the workflow.
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3 The odm_xmlvalidate macro validates that the XML file is syntactically correct. This
macro is important if you customize the ODM XML file outside of the workflow.

These macros are called by driver programs that are responsible for properly setting up
each SAS Clinical Standards Toolkit process to perform a specific SAS Clinical
Standards Toolkit task. Two sample driver programs are provided with the SAS Clinical
Standards Toolkit CDISC ODM standard to support creation of XML files. Here is the
purpose of each of these drivers:

1 The validate_odm_data.sas driver program validates the SAS representation of the
ODM data sets based on the selected ODM validation checks. This driver program
can be run multiple times until data validation has been reconciled.

2 The create_odmxml.sas driver program calls the odm_write macro to create the
XML file. This driver program creates and validates the syntax for the XML file.

These driver programs are examples that are provided with the SAS Clinical Standards
Toolkit. You can use these driver programs or create your own. The names of these
driver programs are not important. However, the content is important and demonstrates
how the various SAS Clinical Standards Toolkit framework macros are used to generate
the required metadata files.

Sample Driver Program: create_odmxml.sas

Overview

The create_odmxml.sas driver program sets up the required environment variables and
library references to initiate the odm_write macro. This macro reads the 66 data sets
that comprise the default SAS representation of the CDISC ODM 1.3.0 model, and then
converts that information to the required ODM XML structure. If source metadata or
data are missing, then empty elements and attributes are not created in the ODM XML
file. The inputs and outputs are specified in the SASRferences data set.



306 Chapter 8 / XML-Based Standards
This table lists the optional parameters that can be set when submitting the macro.

Table 8.11 Parameters for the odm_write.sas Macro

Parameter Required Description

_cstCreateDisplayStyleSheet Optional  Specifies whether the macro should create a style
sheet in the same directory as the output XML
file. If the value is 1, then the macro looks in the
provided SASReferences file for a record with a
type and subtype of referencexml and stylesheet
and uses that file. If the value is 0, then the macro
does not create the XSL, even if one is specified
in the SASReferences file. The default setting is
0.

_cstOutputEncoding Optional XML encoding to use for the ODM XML file that is
created. By default, UTF-8 is used.

_cstHeaderComment Optional A short comment is added at the top of the ODM
XML file. If no comment is provided, then a
default comment is used. The default comment
notes that the file was produced by the SAS
Clinical Standards Toolkit.

_cstResultsOverrideDS Optional  Provides the opportunity to designate
[LIBNAME.Jmember as the name of the Results
data set. If this parameter is omitted (default
setting), then the Results data set specified by the
& cstResultsDS global macro variable is used.

_cstLoglLevel Optional  Specifies the level of error reporting. Valid values
are Info, Warning, Error, and Fatal Error. The
default setting is Info.

Here is an example of a call to the odm_write macro:
%odm_write(_cstOutputEncoding=UTF-16, cstResultsOverrideDS=& cstResultsDS) ;

In this example, no default style sheet is generated for the XML output, XML encoding is
set to UTF-16, and process results are written to the default & _cstResultsDS data set.

This is the call to the macro from the sample create_odmxml.sas driver program, using
default values for all parameters:
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$odm write() ;

The create_odmxml.sas driver program is ready to run on the sample CDISC ODM
provided with the SAS Clinical Standards Toolkit.

The driver program is located in:

sample study library directory/cdisc-odm-1.3.0-1.5/programs

The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.

In the SASReferences data set, one input file reference and two output references are
key to successful completion of the create_odmxml.sas driver program. Table 8.12 on
page 307 lists these files and data sets, and they are discussed in separate sections. In
the sample create_odmxml.sas driver program, these values are set for
&studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-odm-1.3.0-1.5

&studyOutputPath=sample study library directory/cdisc-odm-1.3.0-
1.5

Table 8.12 Key Components of the SASReferences Data Set for the odm_write.sas Macro

Metadata SAS LIBNAME or Reference
Type Fileref to Use Type Path Name of File
Input
sourcedata  srcdata libref &studyRootPath/data
Output
results results libref &studyOutputPath/ write_results.

results sas7bdat
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Metadata SAS LIBNAME or Reference

Type Fileref to Use Type Path Name of File

externalxml = extxml filename &studyOutputPath/ odm_sample_
sourcexml out.xml

Process Inputs

The sourcedata type is the library that contains the default 66 data sets that comprise
the SAS representation of an ODM XML file. These data sets might have been
populated by a previous odm_read task, or you might have processes in place that build
these files from some set of source files. In the SAS Clinical Standards Toolkit sample
data, these data sets are read from the sample study library directory/
cdisc-odm-1.3.0-1.5/data directory. This location is represented in the driver
program by the Srcdata library name.

Process Outputs

The externalxml type refers to the ODM XML file that is to be derived by the process.
This file is accessed in the driver program using the extxml filename statement and is
written to the sample study library directory/cdisc-odm-1.3.0-1.5/
sourcexml directory.

Note: Unlike CDISC CRT-DDS, CDISC does not supply a default style sheet for ODM,
nor is one provided as a part of the SAS Clinical Standards Toolkit. However, if you
want to do so, the odm_write macro provides the _cstCreateDisplayStyleSheet
parameter to make use of information that you can provide in the Metadata Type
referencexml record of the SASReferences file.

The results type refers to the write_results data set that documents the create define
process results. In the SAS Clinical Standards Toolkit CDISC CRT-DDS folder
hierarchy, this information is written to this location:

sample study library directory/cdisc-odm-1.3.0-1.5/results

Process Results

Inclusion of the results record (row) in the SASReferences data set signals that the
process results are to be copied to a write_results data set located in the specified SAS
library.
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Display 8.21 Example of a Partial Results Data Set from the ODM Sample Data Hierarchy

Problem Process
Result saverty | detected? e
Source data Resolved message ted from message file (e.g., waming, (0=no. (Non-zem
&or) othenwise aboﬂed}'
yes)
11 |CST0200 1 7 ODM_WRITE PROCESS STUDYROOTPATH: Info o 0
Isasroot/../../SASClinical Standards TooktODM1
12 |CSTO200 1 8 ODM_WRITE PROCESS GLOBALLIBRARY: Info 0 0
—= e /estGlobalLibrary
13 |C5T0200 1 9 ODM_WRITE PROCESS CSTVERSION: 1.4 Infa o 1]
14 |CSTh22 1 1 CST_CREATETABLESFORDATASTANDA The tables were created for CDISCODM 130 |nfa ] 0
| in lbrary _cst0920
15 |CST0200 1 1 JAVA CHECK No Java issues Info ] 0
16 [ODMDO0T 1 1 XML TRANSFORMER Transform starting. Infa o ]
17 |ODMDOO 1 2 XML TRANSFORMER Using JRE: C\PROGRA™2\Java\jreb Info ] 0
18 |ODMODOT 1 2 XML TRANSFORMER PARAMETER Import Or Export: EXPORT Info ] 0
13 |ODMODO1 1 4 XML TRANSFORMER PARAMETER Standards XML Path: C./Program Info ] 0
| Files/SAS Home/ 5ASClinical Standards ToollatOD
20 |[ODMODDOT 1 5 XML TRANSFORMER PARAMETER Fail on Validation Error: false Info 0 0
21 |oDMOOO 1 & XML TRANSFORMER PARAMETER Standard Name: CDISCODM Irfo 0 1]
22 |ODMODDOT 1 7 ¥ML TRANSFORMER PARAMETER Standard Version: 1.3.0 Info 0 0
23 |ODMOOCT 1 8 XML TRANSFORMER PARAMETER Schema Repostory Lacation: Info ] 0
c/estGloballibrary‘schema-repostory
24 |ODMDOOT 1 9§ XML TRANSFORMER PARAMETER 5L Repository Location: Irfo o 0
c/catGlobalLibrary sl repositony
25 |ODMDOO1 1 10 XML TRANSFORMER PARAMETER Output Encoding: UTF-8 Infa ] ]
Log Fle Location:
26 |{ODMDDOT 1 11 XML TRANSFORMER PARAMETER C:/Users Ajans/AppData/Local/ Temp/SAS Irfo ] 0
Temporary Files/_TD6804_L72371_/ log5834
27  |ODMDDO1 1 12 XML TRANSFORMER PARAMETER Header Comment Text: Produced from SAS data nfo o 0
| using the SAS Clinical Standands Tookit
28 |ODMODOT 1 13 XML TRANSFORMER PARAMETER Is Validating XML true Irfo ] ]
29  |ODMDDOT 1 14 XML TRANSFORMER PARAMETER Creating Display Styleshest: false Infe 1] 0
30 |ODMO0O1 1 15 XML TRANSFORMER PARAMETER Custom Stylesheet: null Info 1] 0
31 |oDMODOY 1 16 XML TRANSFORMER PARAMETER Custom Stylesheet Output Shoriname: null Info 1] 0
32 |ODMODOT 1 17 XML TRANSFORMER PARAMETER Creating Output Folders: true Irfa ] 0
33 |ODMOODOT 1 18 XML TRANSFORMER Transform complete. Info 1] 0
34 |ODMODOD0T 1 19 XML TRANSFORMER Transform time: 4072 ms, Info 0 1]
35  |ODMO001 1 20 XML TRANSFORMER The document validated successfully Infa ] 0
36 |ODMDO10 1 1 ODM_WRITE The QDM files was created at C'\Frogram Info 0 0
Flea’ T AT HAmah T A S fimis 2l S and sede Tandl-amim

Validation of XML-Based Standards

XML Validation

When validating XML-based standards (such as CDISC ODM, CDISC CT, and CDISC
CRT-DDS), the SAS Clinical Standards Toolkit offers two complementary
methodologies.
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The first methodology is described in Chapter 6, “Compliance Assessment Against a
Reference Standard,” on page 115. It relies on the definition of a master set of
validation checks that are specific to the table and column metadata that define a set of
data, and checks that are specific to the data itself. This method uses SAS files and
SAS code to validate the SAS representation of the XML-based standard. Example
checks include the assessment of foreign key relationships across data sets and value
conformance to a set of expected values.

The second methodology involves verification that an XML file is valid structurally and
syntactically according to the XML schema for that standard.

The SAS Clinical Standards Toolkit provides both methodologies to support the
validation of CDISC CRT-DDS 1.0 and CDISC ODM 1.3.0 and 1.3.1 files.

Validating CDISC CRT-DDS 1.0 Files

The crtdds xmlvalidate Macro

The crtdds_xmlvalidate macro validates the structure and syntax of the define.xml file
against the XML schema for the CRT-DDS standard. It can be run at any time. The SAS
Clinical Standards Toolkit includes a call to the crtdds_xmlvalidate macro immediately
following the call to the crtdds_write macro as the last step of the
create_crtdds_define.sas sample driver program. If you customize the define.xml file
after it is generated, then this macro can be used to validate the changes. The SAS
Clinical Standards Toolkit also includes a call to the crtdds_xmlvalidate macro
immediately before the call to the crtdds_read macro in the create_crtdds_fromxml.sas
sample driver program.

Here is an example of a call to the crtdds_xmlvalidate.sas macro:
%crtdds_xmlvalidate(_cstLogLevel=info, cstResultsOverrideDS=work.xmlvalidate) ;

In this example, the %crtdds_xmlvalidate macro is being submitted with a log level of
Info. The Results data set is named XMLVALIDATE and resides in the Work library.
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Table 8.13 Parameters for the crtdds _xmlvalidate.sas Macro

Parameter Required Description

_cstLoglLevel Yes Identifies the log level. Valid values are Info,
Warning, Error, and Fatal Error. The default value
is Info.

_cstResultsOverrideDS Yes Designates [LIBNAME.Jmember as the name of

the Results data set. If this parameter is omitted
(default setting), then the Results data set
specified by the & cstResultsDS global macro
variable is used.

XML schema validation results are logged using four log level settings. These log levels
refer to the XML-generated log, not the log that is generated by SAS.

Table 8.14 Log Levels for the crtdds xmlvalidate.sas Macro

Log Level

Info

Warning

Error

Fatal Error

Description

Messages such as the system properties of the current Java environment
and progress messages. This is the default value.

Messages that indicate that there might be an issue with the CRT-DDS
document or with the execution of the validation process.

Messages that indicate that something in the define.xml document is invalid
with respect to the normal XML schema for CRT-DDS. Or, a non-fatal error
has occurred during processing.

Messages that indicate that the XML document could not be processed at all.
There are many causes, including file system access errors, incorrect file
paths, and malformed XML.

Each message that is generated during XML validation is associated with one of these
levels. The level that you choose determines what other messages are generated. For
example, if you choose the Warning level, then all Warning messages and anything
more severe, such as Error and Fatal error messages, are generated. If you choose the
Error level, then only Error and Fatal Error messages are generated.
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Validation of the SAS Representation: crtdds_validate Macro

The crtdds_validate macro supports the first XML validation methodology outlined
above. This method is based on SAS and validates the SAS representation of the XML-
based standard.

In the SAS Clinical Standards Toolkit, CDISC CRT-DDS validation uses the same types
of metadata and the same workflow process that is common to validation of all data
standards. SAS provides a set of validation checks for CDISC CRT-DDS that are
designed to verify the metadata definitions and values of the 39 data sets that comprise
the SAS representation of the CRT-DDS model. These checks were created by SAS.
For more information about these checks, see Chapter 6, “Compliance Assessment
Against a Reference Standard,” on page 115. Metadata about each check is provided in
the Validation Master data set in global standards library directory/
standards/cdisc-crtdds-1.0-1.5/validation/control.

The crtdds_validate macro controls the validation workflow for CRT-DDS. As each
check is processed from the run-time validation check data set, the check determines
the source of the table and column metadata to use. The reference_tables and
reference_columns data sets contain the metadata for the 39 data sets that comprise
the SAS representation for CDISC CRT-DDS. Unless you make customizations or run-
time modifications, the source metadata source_tables and source _columns data sets
contain the same content as the reference metadata reference_tables and
reference_columns data sets.

If all 39 CRT-DDS tables contribute information to the define.xml file, then the validation
process can run directly against the reference tables and columns data sets. In this
case, the Use source data flag in the validation check data set needs to be set to N.
However, you will probably run validation against a subset of the 39 tables. In this case,
a source_tables data set that contains the subset needs to be created from the
reference_tables data set. And, a corresponding source_columns data set needs to be
created from the reference_columns data set. The run-time validation check data set
can contain all of the checks, and Use source data can be left set to Y, which is the
default value.

There are no parameters for the crtdds_validate macro.
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Sample Driver Program: validate_crtdds_data.sas

The validate_crtdds_data.sas driver program sets up the required environment
variables and library references before a call is made to the crtdds_validate macro.

The driver program is located in:

sample study library directory/cdisc-crtdds-1.0-1.5/programs

The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.

In the SASReferences data set, there are four input file references, one input library
reference and, and one output file reference that are key to successful completion of the
validation process. Table 8.15 on page 313 lists these libraries and data sets, and they
are discussed in separate sections. In the sample validate_crtdds_data.sas driver
program, these values are set for &studyRootPath and &studyOutputPath.

Note: The &studyRootPath and &studyOutputPath paths are the same for this driver.
Two macro variables have been retained to maintain consistency across the SAS
Clinical Standards Toolkit driver programs.

&studyRootPath=sample study library directory/cdisc-crtdds-1.0-
1.5

&studyOutputPath=sample study library directory/cdisc-crtdds-1.0-
1.5

Table 8.15 Key Components of the SASReferences Data Set for the validate crtdds_data.sas

Macro
SAS
LIBNAME or
Fileref to Reference
Metadata Type Use Type Path Name of File

Input
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SAS
LIBNAME or
Fileref to Reference
Metadata Type Use Type Path Name of File
control cntl_s libref &workpath sasreferences.sas7bdat
control cntl_v libref &studyRootPath/ validation_control.
control sas7bdat
sourcemetadata srcmeta libref &studyRootPath/ source_tables.sas7bdat
metadata
sourcemetadata srcmeta libref &studyRootPath/ source_columns.
metadata sas7bdat
sourcedata srcdata libref &studyRootPath/
data
Output
results results libref &studyOutputPath/ = validation_results.
results sas7bdat

Process Inputs

The use of the cntl_s LIBNAME that points to the &workpath path illustrates a technique
of documenting the derivation of the SASReferences data set in the SAS Work library.
The driver program initiates the macro variable &workPath with this statement:

$let workPath=%sysfunc (pathname (work) ) ;

In this case, the cntl_s LIBNAME points to the same directory as the Work LIBNAME.
The second control record points to the validation_control (run-time validation check)
data set, and is accessed by the cntl_v LIBNAME statement. This LIBNAME is assigned
to the sample study library directory/cdisc-crtdds-1.0-1.5/control
directory.

The sourcemetadata type references two metadata data sets that describe the table
(source_tables) and column (source_columns) metadata for the 39 data sets that
comprise the SAS representation of the CRT-DDS model. Both data sets are stored in
the same library. In the SAS Clinical Standards Toolkit, this source metadata is read
from the sample study library directory/cdisc-crtdds-1.0-1.5/
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metadata directory. This location is represented in the driver program using the
Srcmeta library name.

The sourcedata type is the library where the 39 data sets that comprise the SAS
representation of the CRT-DDS model are stored. These are the data sets that are
being validated. In the SAS Clinical Standards Toolkit, this library is read from the
sample study library directory/cdisc-crtdds-1.0-1.5/data directory.
This location is represented in the driver program by the Srcdata library name.

Process Outputs

For the SAS Clinical Standards Toolkit validation processes, the only process outputs
that are generated are the Validation Results and Validation Metrics data sets. These
data sets are described in the following section.

Process Results

When the validate_crtdds_data.sas driver program finishes running, the
validation_results data set is created in the Results library. The Results data set
contains informational, warning, and error messages that were generated by the
validation program. Reporting of validation process metrics is supported, though it is not
implemented for CDISC CRT-DDS validation.

Display 8.22 Example of a CDISC CRT-DDS Results Data Set

S5l VIEWTABLE: Results Validation_results

Problem
_ Sequence Proce:
Result Vaidation L“M number = Result severty (eg. detected? siatus Actual value
b check  |invocation Source data F texd from message file Z 2 {0=n0. |
identifier o within waming, emor) @ ~*_ | (Non-zero. observed
identfier | of resulid | (g peag 'm"" ‘;’e aboried)
14 |CSTO0200 1 9 CRTDDS_VALIDATE PROCESS CSTVERSION: 1.4 Info 0 0

15 |CS5T0022 CRTO100 1 1 CSTCHECK_NOTUNIGUE SHES?TA :NW!&NCRFS keyscould  \Waming: Check not un -1 0
not {ol g

16 |CSTO022 CRTD100 1 2 CSTCHECK_NOTUNIQUE SRCDATA CLiemDecodaTranslated Tax Waming: Chieck net run 1 0

_ keys could not be found

17 |CSTO100  CRT0100 1 3 SRCDATA Codelisthems No emors detected in Infa 0 0 keys=OID
SRCDATA Codelisthems

18 |CSTOI00 CRTO100 1 4 SRCOATA Codelists No emmors detected in Irfo 0 0 keys=0ID
SRCDATA Codelists

19 |CSTO100 CRTO100 1 5 SRCDATA ComputationMethods Mo emors detected in Info 0 0 keys=OID
SRCDATA ComputationMethods

20 [CSTOID0 CRT010G 1 6 SRCDATA Define Document Na emues detected in Info 0 0 keys=FieOID
SRCDATA DefineDocument

21 |CSTDO2Z2  CRTDI0D 1 7 CSTCHECK_NOTUNIQUE SRCbE?TA.EﬂmalCDdeUas keys could Waming: Check not un 1 o
not be found
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Validating CDISC ODM Files

XML Schema Validation

Note: The process for validating ODM XML files is the same for all ODM versions that
are supported by the SAS Clinical Standards Toolkit. The process is explained using
ODM version 1.3.0.

When an ODM XML is created using the create_odmxml driver (and the odm_write
macro), the structure and syntax of the XML file are validated against the XML schema
for the ODM standard. The results of this validation are written to the Results data set.
Here is a sample of the validation results.

Display 8.23 Example of Schema Validation Reported in a CDISC ODM Results Data Set

5 VIEWTABLE: Results Write_results
[ Problem
Resut | Uniave 1% i | Resut sevety [ detected?| 770558
idertd > wihin Source data Resolved message texd from message file le.g.. waming, {D:no (oraig
of resultid o} otherwise

resuliseq s aborted)
16 |ODMO001 1 1 XML TRANSFORMER Transfom staring Info 0 4]
17 ODMOOM 1 2 XML TRANSFORMER Using JRE: CAPROGRA™2\Java\ire6 Info 0 0
18 |oDMOo001 1 3 XML TRANSFORMER PARAMETER  Import Or Export: EXPORT Info 0 0
19 |oDMO0OT 1 4 XML TRANSFORMER PARAMETER  Standards XML Path: C:/Program ko 0 ]

Fles/SASHome/SASCinical Standards ToolkitODM130/1.4/sample/cdisc-odm-1.3.0/s0urc
20 |ODMDOO1 1 5 XML TRANSFORMER PARAMETER  Fail on Vabdation Eror false Info 0 0
21 ODMD001 1 6 XML TRANSFORMER PARAMETER  Standard Name: CDISC-ODM Info 0 1]
22 |0DMO0OY 1 7 XML TRANSFORMER PARAMETER  Standard Version: 1.3.0 ko 0 0
23 |ODMDOOY 1 8 XML TRANSFORMER PARAMETER  Schema Repostory Location: c:/cstGlobalLibrary/schema repository Info 0 0
24 ODMO00T 1 9 XML TRANSFORMER PARAMETER  XSL R y Location: ¢ y/xsl-repository Info 0 1]
25 |0ODMDO01 1 10 XML TRANSFORMER PARAMETER  Output Encoding: UTF-8 Info 0 [1]
26 |ODMDOD1 1 11 XML TRANSFORMER PARAMETER  Log File Location: C:/Users/frians/AppData/Local/ Temp/SAS Temporary Info 0 0
Files/_TD6204_L72371_/_log5834

27 |oDMDOM 1 12 XML TRANSFORMER PARAMETER  Header Comment Text: Produced from SAS data using the SAS Clinical Standards Tookit  Info 0 0
28 ODMDODT 1 13 XML TRANSFORMER PARAMETER Is Validating XML: true Info ] 0
29 |oDMD001 1 14 XML TRANSFORMER PARAMETER  Crealing Display Stylesheet: faise Info 0 0
30 |oDmMoD0Y 1 15 XML TRANSFORMER PARAMETER  Custom Stylesheet: null Info ] 0
31 ODMOON 1 16 XML TRANSFORMER PARAMETER  Custom Stylesheet Cuiput Shortname: null Info ] a
32 ODMD001 1 17 ¥ML TRANSFORMER PARAMETER  Creating Output Folders: true Info ] ]
33 ODMD001 1 18 XML TRANSFORMER Transform complete. Info 0 1]
34 |oDMOOM 1 13 XML TRANSFORMER Transform time: 4072 ms. Info 0 0
35 |oDMooO1 1 20 XML TRANSFORMER The document vabidated successfully Info ] 0
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XML schema validation results are logged using four log level settings. These log levels
refer to the XML-generated log, not the log that is generated by SAS.

Table 8.16 Log Levels for Schema Validation

Log Level Description

Info Messages such as the system properties of the current Java
environment and progress messages. This is the default value.

Warning Messages that indicate that there might be an issue with the ODM
document or with the execution of the validation process.

Error Messages that indicate that something in the ODM document is invalid
with respect to the normal XML schema for ODM. Or, a non-fatal error
has occurred during processing.

Fatal Error Messages that indicate that the XML document could not be processed
at all. There are many causes, including, file system access errors,
incorrect file paths, and malformed XML.

Each message that is generated during XML validation is associated with one of these
levels. The level specified determines what other messages are generated. For
example, if the Warning level is specified, then all Warning messages and anything
more severe, such as Error and Fatal Error messages, are generated. In the SAS
Clinical Standards Toolkit, the Log Level is set to Info by default when using the
create_odmxml driver (and the odm_write macro).

It is also possible to use the odm_xmlvalidate macro to validate the structure and syntax
of an ODM XML file against the XML schema for the ODM standard. It can be run at
any time. The SAS Clinical Standards Toolkit includes a call to the odm_xmlvalidate
macro immediately following the call to the odm_write macro as the last step of the
create_odmxml.sas sample driver program. If you customize the ODM XML file after it is
generated, then this macro can be used to validate the changes. The SAS Clinical
Standards Toolkit also includes a call to the odm_xmlvalidate macro immediately before
the call to the odm_read macro in the create_sasodm_fromxml.sas sample driver
program.

Here is an example of a call to the odm_xmlvalidate macro:
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%odm xmlvalidate( cstLogLevel=info, cstResultsOverrideDS=work.xmlvalidate);

In this example, the odm_xmlvalidate macro is being submitted with a log level of Info.
The Results data set is named XMLVALIDATE and resides in the Work library.

Validation of the SAS Representation: odm_validate Macro

The odm_validate macro supports the XML validation methodology described above
that relies on the definition of a master set of validation checks that are specific to the
table and column metadata that define a set of data, and checks that are specific to the
data itself. This method is based on SAS and validates the SAS representation of the
XML-based standard.

In the SAS Clinical Standards Toolkit, CDISC ODM validation uses the same types of
metadata and the same workflow process that is common to validation of all data
standards. SAS provides a set of validation checks for CDISC ODM that are designed
to verify the metadata definitions and values of the default 66 data sets that comprise
the SAS representation of the ODM model. These checks were created by SAS. For
more information about these checks, see Chapter 6, “Compliance Assessment Against
a Reference Standard,” on page 115. Metadata about each check is provided in the
Validation Master data set in global standards library directory/
standards/cdisc-odm-1.3.0-1.5/validation/control. The odm_validate
macro controls the validation workflow for ODM. As each check is processed from the
run-time validation check data set, the check determines the source of the table and
column metadata to use. The reference_tables and reference_columns data sets
contain the metadata for the default 66 data sets that comprise the SAS representation
for CDISC ODM. Unless you make customizations or run-time modifications, the source
metadata source_tables and source_columns data sets contain the same content as the
reference metadata reference tables and reference_columns data sets. If all 66 ODM
tables contribute information to the ODM XML file, then the validation process can run
directly against the reference tables and columns data sets. In this case, the Use source
data flag in the validation check data set needs to be set to N. However, you can elect
to run validation against a subset of the 66 tables. In this case, a source_tables data set
that contains the subset needs to be created from the reference_tables data set. And, a
corresponding source_columns data set needs to be created from the
reference_columns data set. The run-time validation check data set can contain all of
the checks, and Use source data can be left set to Y, which is the default value.
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There are no parameters for the odm_validate macro.

Sample Driver Program: validate_odm_data.sas

The validate_odm_data.sas driver program sets up the required environment variables
and library references before a call is made to the odm_validate macro.

The driver program is located in:

sample study library directory/cdisc-odm-1.3.0-1.5/programs

The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.

In the SASReferences data set, there are three input file references, one input library
reference, and one output file reference that are key to successful completion of the
validation process. These libraries and data sets are listed in Table 8.17 on page 319,
and they are addressed in separate sections. In the sample validate_odm_data.sas
driver program, these values are set for &studyRootPath and &studyOutputPath.

Note: The &studyRootPath and &studyOutputPath paths are the same for this driver.
These two macro variables have been retained to maintain consistency across the SAS
Clinical Standards Toolkit driver programs.

&studyRootPath=sample study library directory/cdisc-odm-1.3.0-1.5

&studyOutputPath=sample study library directory/cdisc-odm-1.3.0-
1.5

Table 8.17 Key Components of the SASReferences Data Set for the validate_odm_data.sas

Macro
LIBNAME
or Fileref Reference
Metadata Type to Use Type Path Name of File

Input
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LIBNAME
or Fileref Reference
Metadata Type to Use Type Path Name of File
control cntl_v libref &studyRootPath/  validation_
control control.sas7bdat
sourcemetadata  srcmeta libref &studyRootPath/  source_tables.sas7bdat
metadata
sourcemetadata  srcmeta libref &studyRootPath/  source_
metadata columns.sas7bdat
sourcedata srcdata libref &studyRootPath/
data
Output
results results libref &studyOutputPath/ validation_
results results.sas7bdat

Process Inputs

The control record points to the validation_control (run-time validation check) data set
and is accessed by the cntl_v LIBNAME statement. This LIBNAME is assigned to the
sample study library directory/cdisc-odm-1.3.0-1.5/control
directory.

The sourcemetadata type references two metadata data sets that describe the table
(source_tables) and column (source_columns) metadata for the default 66 data sets
that comprise the SAS representation of the ODM model. Both data sets are stored in
the same library. In the SAS Clinical Standards Toolkit, this source metadata is read
from the sample study library directory/cdisc-odm-1.3.0-1.5/
metadata directory. This location is represented in the driver program using the
Srcmeta library name.

The sourcedata type is the library where the default 66 data sets that comprise the SAS
representation of the ODM model are stored. These are the data sets that are being
validated. In the SAS Clinical Standards Toolkit, this library is read from the sample
study library directory/cdisc-odm-1.3.0-1.5/data directory. This
location is represented in the driver program by the Srcdata library name.
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Process Outputs

For the SAS Clinical Standards Toolkit validation processes, the only process outputs
that are generated are the Validation Results and Validation Metrics data sets. These
data sets are described in the following section.

Process Results

When the validate_odm_data driver program finishes running, the validation_results
data set is created in the Results library. The Results data set contains informational,
warning, and error messages that were generated by the validation program. Reporting
of validation process metrics is also supported for CDISC ODM validation.

Display 8.24 Example of a CDISC ODM Validation Results Data Set

ik VIEWTABLE: Results.Validation_resufts

Result Problem
Validation | Unique Resok severty |detected?
idi::if{rer SEch, |Wneocation Source data ol H:m from feg. (0=no, mﬁ‘;ﬂ Actual value observed
identifier | of resultid mes0e Waming, i atiorded) *
emor) yes}

134 [CSTO100 ODMO110 32 SRCDATAITEMALIASES No emors detected in source data  Info 0 0
(SRCDATAITEMDEFS)

195 |[CSTO100 ODMO110 33 SRCDATAITEMDATA No emrors detected in source data  Info 1] 0
(SRCDATAANNOTATION)

196 [CSTO100 ODMO110 34 SRCDATAITEMDATA No emors detected in source data  Info 0 1]
(SRCDATA AUDITRECORD)

197 |CSTOI00  ODMO110 35 SRCDATAITEMDATA No emmors detected in sowrce data  Info 1] 1]
(SRCDATAITEMDEFS)

188 [CSTO100 ODMO110 36 SRCDATAITEMDATA No emors detected in source data  Info 0 0
(SRCDATAITEMGROUPDATA)

199 [C5TO100 ODMO110 37 SRCDATAITEMDATA No emrors detected in source data  Info 1] 0
(SRCDATA MEASUREMENTUNITS)

200 |CSTO1DD ODMO110 38 SRCDATAITEMDATA No emors detected in source data  Info 0 1]
(SRCDATA SIGNATURE)

The foreign key OID does not have

201 |ODMO110 ODMO110 39 SRCDATAITEMDEFS a comesponding value inthe target  Brror 1 0 CODELISTREF=Codelists OID.LBTEST
(SRCDATA.CODELISTS) data set SRCDATA[TEMDEFS

202 |CSTO1DO ODMO110 40 SRCDATAITEMDEFS No emrors detected in source data  Info 0 0
(SRCDATA METADATAVERSION)

203 (CSTO10D0D ODMO110 41 SRCDATAITEMDEFTRANSLATEDT No emors detected in source data  Info 0 0
(SRCDATA.ITEMDEFS)
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Special Topic: A Round Trip Exercise
Involving the CDISC SDTM and CDISC
CRT-DDS Standards

Overview

The typical SAS Clinical Standards Toolkit workflow in support of the CDISC standards
includes the definition and validation of SDTM submission data and the creation and
validation of a define.xml file based on the SDTM domain data. This exercise illustrates
how you can read a define.xml file to extract the data and metadata for the purposes of
re-creating the original source SDTM study. Re-creating the original source study has
value as a stand-alone exercise, either to extract a new SDTM study from a define.xml
file or to create a new SDTM study using information in a define.xml file as a template.

As a round-trip exercise, this task validates the performance of the crtdds_write and
crtdds_read SAS Clinical Standards Toolkit macros and allows a comparison of original
and re-created SDTM metadata and data. This display details the high-level workflow
for this exercise.
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Figure 8.1 Round Trip Process

Convert SDTM domain data
into CRT-DDS data
CRTDDS Write
Process
Create Define. XML using the
CRT-DDS data
Read the Define XML and
generate CRTDDS data sets
Genrate SDTM domain data
from XPT files
CRTDDS Read
Process

Generate the Source_tables
and Source_columns data sets

Generate the Controlled
Terminology SAS format catalog

The Workflow

These steps describe the workflow in more detail. The first five steps describe the
derivation of the CDISC CRT-DDS 1.0 define.xml file.

1 Access a study that contains valid CDISC SDTM data and metadata. This is a study
that contains domain data (AE, DM, CO, and so on) and the SAS Clinical Standards
Toolkit metadata about that SDTM study, such as source_tables and
source_columns. The SAS Clinical Standards Toolkit also includes XSL style sheets,
XML map files, and any metadata that is provided by SAS during the SAS Clinical
Standards Toolkit installation.

2 Use the set of sample driver programs that are provided in the SAS Clinical
Standards Toolkit to define the input and output files for each process task and to
invoke the macros that support each standard-specific task. The driver programs are
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designed to run with the sample studies but can be modified as needed. New
custom drivers can also be created and used.

3 Submit the create_crtdds_fromsdtm.sas driver program to access the
crtdds_sdtmtodefine macro, and create the 39 data sets that comprise the SAS
representation of the CRT-DDS model. These 39 output data sets are written to the
sample study library directory/cdisc-crtdds-1.0-1.5/data
directory.

4 Validate the CRT-DDS data sets by submitting the validate_crtdds_data.sas driver
program. This step is optional.

5 Create the define.xml file by submitting the create_crtdds_define.sas driver program.
This driver program generates the define.xml file from the 39 CRT-DDS data sets
that were created in step 3. It also calls the crtdds_xmlvalidate macro to validate the
XML file structure. The define.xml file is written to the sample study library
directory/cdisc-crtdds-1.0-1.5/sourcexml directory.

At this point, a valid define.xml file has been created from the SAS representation of
the CRT-DDS model. In the next steps, the SDTM data and metadata is re-created
using the XML read process.

6 Submit the create_sascrtdds_fromxml.sas driver program. This driver program reads
the define.xml file created in step 5, and generates the SAS representation of the
CRT-DDS model using the crtdds_read.sas macro. The data sets created in this
step should match the data sets created in step 3. These data sets are written to the
sample study library directory/cdisc-crtdds-1.0-1.5/
deriveddata directory. This driver program generates the source_tables and
source_columns data sets in the sample study library directory/cdisc-
crtdds-1.0-1.5/derivedmetadata directory. By specifying new target folder
locations (deriveddata and derivedmetadata), the data sets can be validated against
the data sets that were created or referenced in step 3.

7 SDTM domain data sets are created based on a reachable set of SAS transport files
that are specified in the define.xml file. Submit the create _sasdata_fromxpt.sas
SDTM driver program. For SDTM 3.1.2, the program is in the sample study
library directory/cdisc-sdtm-3.1.3-1.5/sascstdemodata/programs
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directory. This driver program accesses the sdtmutil_createsasdatafromxpt macro to

generate the SDTM domain data sets from the SAS transport files. Creation of the
SAS transport files is not performed by the SAS Clinical Standards Toolkit. These
files would have been produced as a prerequisite to the generation of the define.xml
file as a part of the Electronic Common Document preparation process. The
sdtmutil_createsasdatafromxpt macro assumes that the SAS transport files are
reachable from a folder relative to the location of the referenced define.xml file. In
the create_sasdata_fromxpt.sas SDTM driver program, the XPT files are read from
the sample study library directory/cdisc-crtdds-1.0-1.5/
transport directory. The generated data sets are written to the sample study
library directory/cdisc-sdtm-3.1.3-1.5/sascstdemodata/derived/
data directory. At this point, the SDTM domain data sets should contain the same
information as the original domain data sets that were accessed at the beginning of
this process. By specifying a new target folder location, the SDTM data sets can be
validated against those referenced in steps 1 and 3.

Source metadata that describes the SDTM domains and columns is derived using
information contained in the CRT-DDS data sets derived in step 6. Submit the
create_sourcemetadata.sas SDTM driver program. For SDTM 3.1.2, it is installed in
the sample study library directory/cdisc-sdtm-3.1.3-1.5/
sascstdemodata/programs directory. In this exercise, this driver program calls
the sdtmutil_createsrcmetafromcrtdds macro, which uses a library of SAS data sets
that capture define.xml metadata (typically derived using the crtdds_read macro).
The output of this step is a set of SDTM metadata in source_tables,
source_columns, and source_study data sets. These data sets are written to the
sample study library directory/cdisc-sdtm-3.1.3-1.5/
sascstdemodata/derived/metadata directory. At this point, the SDTM
metadata should contain the same information as the original metadata that was
accessed at the beginning of this process. By specifying a new target folder location,
the SDTM metadata data sets can be validated against those referenced in steps 1
and 3.

SAS formats that support SDTM controlled terminology are derived using
information contained in the CRT-DDS data sets that were derived in step 6. Submit
the create_formatsfromcrtdds.sas SDTM driver program. For SDTM 3.1.2, this
program is installed in the sample study library directory/cdisc-
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sdtm-3.1.3-1.5/sascstdemodata/programs directory. The driver program
accesses the sdtmutil_createformatsfromcrtdds macro and generates the controlled
terminology SAS formats catalog based on codelists specified in the define.xml file.
The derived SAS format catalog is written to the sample study library
directory/cdiscsdtm-3.1.3-1.5/sascstdemodata/derived/formats
directory. These formats should match those formats that were referenced by the
SDTM columns at the beginning of this process. By specifying a new target folder
location, the SAS format catalog can be validated against the catalog referenced in
steps 1 and 3.

Once the round trip exercise is complete, data derived from the process should match
the original data. There might be some metadata collected that does not match exactly
(particularly any date and time fields that collect real-time information). Differences can
be detected by doing a PROC COMPARE with any of the derived data and metadata
data sets against the original data and metadata data sets.

Running Multiple Driver Programs

CAUTION! When running multiple driver programs, be aware that the SAS
Clinical Standards Toolkit uses autocall macro libraries to contain and reference
standard-specific code libraries. Once the autocall path is set, and one or more
macros have been used in an autocall macro library, deallocation or reallocation of the
autocall file reference cannot occur unless the autocall path is reset to exclude the
specific file reference.

This becomes a problem with repeated calls to %cstutil_processsetup() or
%cstutil_allocatesasreferences in the same SAS session. You might receive SAS
errors, such as this one, unless you submit some specific SAS code:

ERROR - At least one file associated with fileref SDTMAUTO is
still in use. ERROR - Error in the FILENAME statement.

If you call %cstutil_processsetup() or %cstutil_allocatesasreferences more than once in
the same SAS session, by default the SAS Clinical Standards Toolkit does not attempt
to reallocate SAS librefs and filerefs. Records will be written to the process results data
set noting (for example):

SAS libref from SASref=refmeta sasreferences record not allocated
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Generally, if you are resubmitting the same process code again, without changing the

& cststandard or &_cststandardversion global macro variables, or pointers to different
data or metadata libraries, this is of no consequence. However, if you are attempting to
change the standard or version in the same SAS session, or you are attempting to
reference different studies, code libraries or terminology libraries, it is imperative that
you use this code between each code submission:

%let cstReallocateSASRefs=1;
$include "& cstGRoot/standards/cst-framework-1.5/programs/resetautocallpath.sas";

In the driver programs provided with the SAS Clinical Standards Toolkit, the previous
code is commented so that it is not submitted during run time.

Special Topic: A Round Trip Exercise
Involving the CDISC CRT-DDS Standard:
Importing and Exporting the define.xml
File

Overview

In general, when representing an XML-based standard in SAS, an XML element is
mapped to a SAS data set and its associated attributes are mapped to the columns of
the SAS data set. When the SAS Clinical Standards Toolkit creates a CDISC CRT-DDS
1.0 XML file, it converts the information from a SAS data set representation of the CRT-
DDS model into XML. For CDISC CRT-DDS 1.0, this means that 39 data sets (such as
ItemDefs) containing 176 columns are the source for creating the define.xml element
and attribute structure. The SAS representation of the CRT-DDS standard can be
derived in part from other standards (such as CDISC SDTM) and can include supporting
metadata from other sources.

The first step in creating a define.xml file with the SAS Clinical Standards Toolkit is
populating the SAS data set representation of the CRT-DDS model from the SDTM
domain metadata (source_tables and source columns data sets) and the study
metadata (source_study data set) by running the crtdds_sdtmtodefine macro.
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Depending on the completeness of this source data, the crtdds_sdtmtodefine macro can
(partially) populate these 19 of the 39 CRT-DDS SAS tables:

definedocument codelists

study codelistitems
metadataversion valuelists
computationmethods valuelistitemrefs
clitemdecodetranslatedtext itemvaluelistrefs
itemdefs annotatedcrfs
itemgroupdefitemrefs supplementaldocs
itemgroupdefs mdvleaf
itemgroupleaf mdvleaftitles

itemgroupleaftitles

The externalcodelists table will not be automatically populated by the SAS Clinical
Standards Toolkit. The remaining tables are typically not used for a define.xml in the
context of an electronic data submission.

Sample Driver Program:
import_sascrtdds_fromxml_export_toxml.sas

Overview

The SAS Clinical Standards Toolkit provides a driver program,
import_sascrtdds_fromxml_export_toxml.sas, to demonstrate import and export of
extensive CRT-DDS metadata.

This program is located in:

sample study library directory/cdisc-crtdds-1.0-1.5/programs
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This program provides the same process setup function supported in most SAS Clinical
Standards Toolkit driver modules, using a SASReferences data set that defines process
inputs and outputs, and allocating all SAS librefs and filerefs. In this sample driver
program, the SASReferences data sets are not created in the program, but rather read
from a permanent SAS data set.

Here is the general workflow of this sample driver program:

1

Call the cstutil_processsetup macro to set process paths and perform required
library and file allocations.

The cstutil_processsetup macro is called with these parameters:
_cstSASReferenceslLocation=&studyRootPath/control

_cstSASReferencesName=import_sasreferences

Call the crtdds_xmlvalidate macro to validate the CRT-DDS file (define_import.xml)
to be imported.

Call the crtdds_read macro to import the CRT-DDS file (define_import.xml) that was
validated in step 2 to the CRT-DDS SAS data sets in the Work library.

Call the cstutil_processsetup macro to set process paths and perform required
library and file allocations.

The cstutil_processsetup macro is called with these parameters:
_cstSASReferenceslLocation=&studyRootPath/control

_cstSASReferencesName=export_sasreferences

Call the crtdds_write macro to export the CRT-DDS SAS data sets in the Work
library to the CRT-DDS file (define_export.xml).

Call the crtdds_xmlvalidate macro to validate the CRT-DDS file (define_export.xml)
that was exported in step 5.

The CRT-DDS file define_export.xml will be identical to the CRT-DDS file
define_import.xml, apart from a time stamp.
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The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.

The driver program initiates the macro variable &workpath with this SAS code:

%$let workPath=%sysfunc (pathname (work) ) ;

Table 8.18 on page 330 and Table 8.19 on page 331 list the files and data sets that
are key components in the SASReference files that are used in the sample driver
program import_sascrtdds_fromxml_export_toxml.sas. In this driver program, these
values are set for &studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-crtdds-1.0-
1.5

&studyOutputPath=sample study library directory/cdisc-crtdds-1.0-
1.5

Table 8.18 Key Components of the SASReferences Data Set for the import_sasreference
Macro

SAS LIBNAME
or Fileref to
Metadata Type Use Reference Type Path Name of File
Input
externalxml crtxml fileref &studyRootPath/ define_
sourcexml import.xml
referencexml crtmap fileref &studyRootPath/ define.map
referencexml
Output
sourcedata srcdata libref &workpath .
sourcemetadata srcmeta libref &workpath source_

tables.sas7bdat
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SAS LIBNAME
or Fileref to
Metadata Type Use Reference Type Path Name of File
sourcemetadata srcmeta libref &workpath source
columns.sas7bdat
sourcemetadata srcmeta libref &workpath souce_study
results results libref &studyOutputPa  import

th/results results.sas7bdat

Table 8.19 Key Components of the SASReferences Data Set for the export_sasreferences

Macro
SAS LIBNAME
or Fileref to
Metadata Type Use Reference Type Path Name of File
Input
sourcedata srcdata libref &workpath .
Output
externalxml crtxml fileref &studyRootPath/ define
sourcexml export.xml
referencexml xslt01 fileref &studyRootPath/
referencexml
results results libref &studyOutputPa  export
th/results results.sas7bdat

Process Outputs

When running the sample driver program interactively, you can verify in the Work library
the SAS representation of the CRT-DDS model contains observations for these CRT-
DDS data sets.

clitemdecodetranslatedtext metadataversion

codelistitems study
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codelists
computationmethods
definedocument
itemdefs
itemgroupdefitemrefs
itemgroupdefs
itemgroupleaf

itemgroupleatftitles

annotatedcrfs
supplementaldocs
mdvleaf
mdvleaftitles
itemvaluelistrefs
valuelists

valuelistitemrefs

This example shows how the XML code from the CRT-DDS file define_import.xml has
been imported in to four SAS CRT-DDS data sets (itemdefs, valuelists,
valuelistitemrefs, and itemvaluelistrefs) in the Work library:

<def :ValueListDef 0ID="ValueList.SC.SCTESTCD">

<ItemRef ItemOID="SC.SCTESTCD.EDLEVEL" OrderNumber="19" Mandatory="No"/>
<ItemRef ItemOID="SC.SCTESTCD.MARISTAT" OrderNumber="20" Mandatory="No"/>
<ItemRef ItemOID="SC.SCTESTCD.SUBJINIT" OrderNumber="21" Mandatory="No"/>
</def:ValueListDef >
<ItemDef OID="SC.SCTESTCD" Name="SCTESTCD" DataType="text" Length="8"
Origin="Assigned" def:Label="Subject Characteristic Short Name">
<def:ValueListRef ValueListOID="ValueList.SC.SCTESTCD"/>
</ItemDef>
<ItemDef OID="SC.SCTESTCD.EDLEVEL" Name="EDLEVEL" DataType="text"
Length="24" Origin="CRF Page 6" def:Label="Education Level"/>
<ItemDef OID="SC.SCTESTCD.MARISTAT" Name="MARISTAT" DataType="text"
Length="8" Origin="CRF Page 6" def:Label="Marital Status"/>
<ItemDef OID="SC.SCTESTCD.SUBJINIT" Name="SUBJINIT" DataType="text"
Length="3" Origin="CRF Page 3" def:Label="Subject Initials"/»>
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Display 8.25 SAS CRT-DDS Data Sets Imported from define_import.xm
| oD Name | DataType | Length |SDSVarName Origin Label
| 359 |SCSCTESTCDEDLEVEL  EDLEVEL text 2 CRF Page 6 Education Level
|30 |SCSCTESTCD.MARISTAT  MARISTAT text 8 CRF Page 6 Martal Status
361 _|SCSCTESTCD.SUBJINIT  SUBJINIT text 3 CRF Page 3 Subject Intials
ls pregnant, nursing, o planning to
IF IFCAT FXCILISION IFTEST  FXCIm tfend 200 CRF Pana & hecnma nrennant within £ mantha of last

oD

ValueList DA DATESTCD
ValueList EG EGTESTCD
ValueList PE PETESTCD

| VialueList. 5C SCTESTCD

| ValueList VS VSTESTCD
Ush sl isd | B 1BOAT

kemOID

CDISC.SDTMIG 312
CDISC.SDTMIG.3.1.2
CDISC.SDTMIG.3.1.2
CDISC.5SDTMIG.3.1.2

CDISC.SDTMIG.3.1.2
FREC SRTME 117

FK Valuelists

PEPETESTCD PE08
PE.PETESTCD.PEDS
SC.SCTESTCD.EOLEVEL

SC.SCTESTCD. SUBJINIT
VS VSTESTCD.DIABP
VS VSTESTCD.FRMSIZE

VS.VSTESTCD.HEIGHT
VS UETECTI N Bl &6

SC.SCTESTCD.MARISTAT

17 No
18 No
19 No
20 No
21 No
22 No
23 No
24 No

I Min

FK_temDefs

Valuelist PE PETESTCD
ValueList,PE PETESTCD
ValueList. 5C SCTESTCD
ValueList SC SCTESTCD
ValueList.SC.SCTESTCD
ValueList VS VSTESTCD
ValueList VS VSTESTCD

Valuelist. VS VSTESTCD
Vahial ish WG VETECTEN

| Uskualict S1IPPNM NNAM

ValuelistOID
5§  |Valuelist PEPETESTCD PE.PETESTCD
6 |Valuelist QS.QSCAT QS.QSCAT
7 |ValueList SC.SCTESTCD SC.SCTESTCD
B |ValueList SUPPAE QNAM SUPPAE QNAM
9 |Valuelist SUPPCM.QNAM SUPPCM.GNAM
n

SHPPMIM ANAM
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Special Topic: Identifying Unsupported
Elements and Attributes in a CDISC
ODM File

Overview

Note: The process explained below is the same for all ODM versions that are
supported by the SAS Clinical Standards Toolkit. The process is explained using ODM
version 1.3.0.

In practice, vendor and custom extensions to ODM are common. For example,
Electronic Data Capture (EDC) vendors use data management features and flags that
might be exported using ODM XML extensions. By default, such extensions are ignored
by the SAS Clinical Standards Toolkit. Recall that the SAS Clinical Standards Toolkit
uses XSL style sheets for each of the default, supported 66 ODM data sets (such as
ItemDefs.xsl). These style sheets look for specifically named tags and hierarchical paths
based on the CDISC ODM 1.3.0 published specification. If elements or attributes exist
in the XML file but not in the specification, they are ignored.

For example, in this XML code fragment, note the Vendor:<name> syntax. This
represents a hypothetical extension to the ODM XML, presumably accompanied by a
namespace reference supporting the Vendor naming convention.

<FormData FormOID=" FormDefs.OID.Death" FormRepeatKey="00-01"
TransactionType="Remove" Vendor:Revised="No">
<Vendor:DataQuery DQOID="DQ.0ID.001"
QueryText="Premature report of patients demise?">
<Flag>Y</Flag>
<AuditRecord>
<UserRef UserOID="User.OID.I024" />
<LocationRef LocationOID="Location.OID.S001" />
<DateTimeStamp>2011-01-24T15:13:22</DateTimeStamp>
</AuditRecords>
</Vendor :DataQuery>
</FormData>
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In this code fragment, the Vendor:DataQuery syntax specifies a new element with
several new attributes and references to other existing (supported) elements. Note also
the additional Vendor:Revised attribute for FormData.

The SAS Clinical Standards Toolkit provides a utility macro to parse the ODM XML file
to identify currently unsupported elements and tags. This macro, cstutil_readxmltags, is
located in the primary SAS Clinical Standards Toolkit autocall library (! sasroot/
cstframework/sasmacro).

Here is an example of a call to the cstutil_readxmltags macro:

%cstutil readxmltags (

_cstxmlfilename=inxml
,_cstxmlreporting=Dataset
,_cstxmlelementds=work.cstodmelements
,_cstxmlattrds=work.cstodmattributes) ;

In this call, the XML file to be parsed is specified with the inxml fileref. The results of the
parsing are to be written to two data sets, work.cstodmelements for all unique elements
found in the XML file and work.cstodmattributes for all unique attributes found
associated each unique element.

The cstutil_readxmltags macro parameters are described in this table.

Table 8.20 Parameters for the cstutil_readxmltags.sas Macro

Parameter Required Description

_cstxmlfilename Yes Fileref for input XML file.

_cstxmlreporting  Yes How results are to be reported. Valid values: Dataset
or Results.

If Dataset is specified, these two parameters are
referenced.

If Results is specified, differences detected are
reported in the process results data set (as defined by
the &_cstResultsDS global macro variable).

_cstxmlelementds No Libref.dataset for file elements.
Default=work.cstodmelements
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Parameter Required Description

_cstxmlattrds No Libref.dataset for file attributes.
Default=work.cstodmattributes

See the macro header for more details about current assumptions and limitations.

Sample Utility Program:
find_unsupported_tags.sas

Overview

The SAS Clinical Standards Toolkit provides a utility program,
find_unsupported_tags.sas, to demonstrate assessment of the ODM XML file elements
and attributes. This program is located in:

sample study library directory/cdisc-odm-1.3.0-1.5/programs

This program provides the same process setup function supported in most SAS Clinical
Standards Toolkit driver modules, building a SASReferences data set that defines
process inputs and outputs, and allocating all SAS librefs and filerefs.

Here is the general workflow of this utility program:
1 Build a process-specific SASReferences data set.

2 Call the %ocstutil_processsetup() macro to set process paths and perform required
library and file allocations.

3 Call the cstutil_readxmltags macro to create a data set of element names and a data
set of attribute names.

4 Compare elements and attributes to a set of known (for example, supported)
elements and attributes.

5 Report discrepancies.

The SASReferences Data Set

As a part of each SAS Clinical Standards Toolkit process setup, a valid SASReferences
data set is required. It references the input files that are needed, the librefs and
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filenames to use, and the names and locations of data sets to be created by the
process. It can be modified to point to study-specific files. For an explanation of the
SASReferences data set, see Chapter 5, “SASReferences File,” on page 93.

In the SASReferences data set, three input references and one output reference are
key to successful completion of the find_unsupported_tags.sas utility program. Table
8.21 on page 337 lists these files and data sets, and they are discussed in separate
sections.

In the sample find_unsupported_tags.sas utility program, these values are set for
&studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-odm-1.3.0-1.5

&studyOutputPath=sample study library directory/cdisc-odm-1.3.0-
1.5

Table 8.21 Key Components of the SASReferences Data Set for the
find_unsupported_tags.sas Macro

SAS
LIBNAME
or Fileref Reference
Metadata Type to Use Type Path Name of File
Input
externalxml odmxml fileref &studyRootPath/  odm_extended.xml
sourcexml
standardmetadata odmmeta  libref
(element)
standardmetadata odmmeta  libref
(attribute)
Output
results results libref &studyOutputPath/ readxmltags_

results results.sas7bdat
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Process Inputs

The metadata type externalxml refers to the ODM XML file that is being read. The
filename odmxml is defined in the SASReferences data set. This filename is used in the
submitted SAS code when referring to the XML file. The ODM XML file
odm_extended.xml contains sample extensions to the core ODM 1.3.0 model.

The metadata type standardmetadata, referenced by the odmmeta SAS libref,
references the global standards library directory/standards/cdisc-
odm-1.3.0-1.5/metadata folder. This folder includes the two data sets
valid_elements and valid_attributes, which contain the full list of ODM core elements
and attributes supported by the SAS Clinical Standards Toolkit. The valid_elements
data set contains a single column element itemizing the ODM core elements. The
valid_attributes data set contains each attribute within the context of its parent tag and
containing element.

This display provides a partial listing of the valid_attributes data set.

Display 8.26 Partial Listing of the valid_attributes Data Set

E& VIEWTAELE: Odmmeta.Valid_attributes

element | parent | attribute
1 AdminData QoM StudyQID
2 Alias ftemDef Context
3 Alias ftemDef MName
4 Alias temiroup Def Cortext
h Alias temGroup Def MName
& Annotation Association 0
7 Annotation Association SegMum
3 Annotation Association Transaction Type
9 Annotation ClinicalData 0
10 Annaotation ClinicalData SeqMum
11 Annatation ClinicalData Transaction Type
12 Annotation FormData 0
13 Annotation FormData SegMum
14 Annotation FormData Transaction Type
15 Annotation temData D

Process Outputs

The results type refers to the Results data set that contains information from running the
process. In the SAS Clinical Standards Toolkit sample code hierarchy, this information
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is written to the sample study library directory/cdisc-odm-1.3.0-1.5/
results directory. This location is represented in the utility program by the Results
library name.

Depending on the parameter values associated with the call to the cstutil_readxmltags
macro, two additional process outputs might be persisted at the conclusion of the
process. If the _cstxmireporting parameter is set to Dataset, any unsupported elements
are documented in the data set referenced by the _cstxmlelementds parameter and any
unsupported attributes are documented in the data set referenced by the _cstxmlattrds
parameter.

Process Results

When the utility program finishes running, the readxmltags_results data set is created in
the Results library. This data set contains informational, warning, and error messages
that were generated by the submitted utility program.

This display shows an example of the contents of a Results data set run against the
customized odm_extended.xml input file (with the _cstxmlreporting parameter set to
Results).

Display 8.27 Example of a Partial Results Data Set Created by find_unsupported_tags.sas

5l VIEWTABLE: ResultsReackmitags results

resutid | resultseq | seqno | srcdata | message ‘ resultsevedty | resultflag | _cstrc | actual
The properties were processed fram
4 CsTo108 1 1 CST_SETPROPERTIES the PATH irfo 0 ]
¢:/catGlobalLibrary/standards/cdisc-
5 ODMOS00 1 1 C\Program Blement found in XMLfile thatisnct  info 1 0 Element = PassCritesia
= Files\SAS\SASCinicalStandards To  present in COISC ODM Model
6 ODMO900 1 2 C\Program Blement found in XML file thatisnot  info 1 0 Elemert = SubjectEligibiity
Files\SAS\SASClinicalStandands To  present in CDISC ODM Model,
7 ODMD900 1 3 C:\Program Blement found in XMLfilethatisnot  Info 1 0 Elemenrt = nsdemo:Subject
Files"SAS\SASClinicalStandards To  present in CDISC ODM Model
3 ODMO500 1 4 CMProgram Bement found in XMLfile thatisnet  info 1 0 Blement = nsdemo:Subject Status
Files"\SAS\SASCinicalStandardsTo  present in CDISC ODM Modsl,
9 ODMOS01 1 1 C:\Program Attribute found in XML file that isnot  |rnfo 1 0 Parent = Element = 0DM Aftibute = nsdemoframewarkversion
Files\SAS\5ASClinicalStandards To  present in COISC ODM Mode!,
16 |ODMOSOT 1 2 C\Program Attnbute found in XMLfilethat isnot  info 1 0 Parent = Bement = 0DM Aliribute = nsdemo productrevision
Files\SAS\SASClinicalStandands To  present in CDISC ODM Mode!
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Overview

The SAS Clinical Standards Toolkit provides the following support for the CDISC ADaM

2.1 standard:
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A metadata representation of the CDISC ADaM standard in a set of SAS data sets.

For more information, see “SAS Representation of CDISC ADaM Metadata” on page
342.

The ability to derive template (zero-observation) data sets for the ADaM subject-
level Analysis (ADSL) data set, a representative Basic Data Structure (BDS) data
set, and an ADaM Adverse Event (ADAE) data set.

Note: Templates for additional ADaM data structures will be provided in future
releases after the CDISC ADaM team approves them for use.

Implementation of version 1.2 CDISC ADaM validation checks as prepared by the
CDISC ADaM team.

In addition, SAS has provided validation checks for the ADAE and ADaM Time-to-
Event (ADTTE) domains. These validation checks are derived from individual
implementation guides provided by CDISC. For the ADAE domain, the release of the
implementation guide is Analysis Data Model (ADaM) Data Structure for Adverse
Event Analysis, Version 1.0. For the ADTTE domain, the release of the
implementation guide is ADaM Basic Data Structure for Time-to-Event Analyses,
Version 1.0.

A sample reporting methodology that combines the analysis results metadata with a
sample set of tables, listings, and figures (TLF) metadata to create example clinical
study reports.

SAS Representation of CDISC ADaM
Metadata

The SAS Clinical Standards Toolkit provides a SAS metadata representation of each
supported standard. The SAS Clinical Standards Toolkit implementation of the CDISC
ADaM 2.1 standard provides an interpretation of Analysis Data Model (ADaM), Version
2.1 document and the Analysis Data Model (ADaM) Implementation Guide, Version 1.0.
The Analysis Data Model identifies four types of ADaM metadata that are captured and
supported by the SAS Clinical Standards Toolkit.
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The specific sources from the ADaM document for each metadata type are listed:

Table 9.1 ADaM Document Sources for Each Metadata Type

Metadata Type ADaM Document Source

Analysis Data Set Section 5.1, Analysis Data Set Metadata, Table 5.1.1
Analysis Variable Section 5.2, Analysis Variable Metadata, Table 5.2.1
Analysis Parameter Section 5.2.1, Analysis Parameter Value-Level Metadata
Analysis Results Section 5.3, Analysis Results Metadata, Table 5.3.1

In the SAS Clinical Standards Toolkit, the Analysis data set metadata is captured in the
reference_tables and class_tables data sets, which are located here:

global standards library directory/standards/
cdisc-adam-2.1-1.5/metadata

The SAS Clinical Standards Toolkit captures more metadata than might be specified for
a standard. This helps support SAS Clinical Standards Toolkit functionality and provides
greater consistency across supported standards.

This table provides the mapping of the Analysis data set metadata defined by the
CDISC ADaM team to the SAS metadata representation in the reference_tables data
set:

Table 9.2 Analysis Data Set Metadata

Analysis Data Set reference_tables
Metadata Field** Description** Column Mapping
DATASET NAME The file name of the dataset, hyperlinked to table

the corresponding analysis dataset variable
descriptions (that is, the data definition
table) within the define file.

DATASET A short descriptive summary of the label
DESCRIPTION contents of the dataset
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Analysis Data Set reference_tables
Metadata Field** Description** Column Mapping

DATASET LOCATION The folder and filename where the dataset  xmlpath
can be found, ideally hyperlinked to the
actual dataset (that is, XPT file)

DATASET The level of detail represented by individual structure
STRUCTURE records in the dataset (for example,, “One

record per subject,” “One record per

subject per visit,” “One record per subject

per event”).

KEY VARIABLES OF A list of variable names that parallels the keys
DATASET structure, ideally uniquely identifies and
indexes each record in the dataset.

CLASS OF DATASET Identification of the general class of the class
dataset using the name of the ADaM
structure (that is, “ADAE”, “ADSL,” “BDS”)
or “OTHER” if not an ADaM-specified
structure

DOCUMENTATION Description of the source data, processing documentation
steps, and analysis decisions pertaining to
the creation of the dataset. Software code
of various levels of functionality and
complexity, such as pseudo-code or actual
code fragments might be provided. Links or
references to external documents (for
example, protocol, statistical analysis plan,
software code) might be used.

**Source: Analysis Data Model (ADaM), Version 2.1, Section 5.1, Analysis Dataset
Metadata, Table 5.1.1

The reference_tables data set provided with the SAS Clinical Standards Toolkit 1.5
contains three records for the ADaM ADAE data set, ADaM ADSL data set, and a
representative ADaM BDS data set. CDISC ADaM specifies that only the ADSL data set
is required. Any number of BDS data sets can be defined as required for each study.

In the SAS Clinical Standards Toolkit, Analysis Variable metadata is captured in the
reference_columns and class_columns data sets in the global standards library folder:
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global standards library directory/standards/
cdisc-adam-2.1-1.5/metadata

This table provides the mapping of Analysis Variable metadata defined by the CDISC
ADaM team to the SAS metadata representation in the reference columns data set:

Table 9.3 Analysis Variable Metadata

reference_

Analysis Variable Metadata columns Column
Field** Description** Mapping
DATASET NAME The filename of the analysis dataset table
VARIABLE NAME The name of the variable column
VARIABLE LABEL A brief description of the variable label
VARIABLE TYPE The variable type. Valid values are as xmldatatype

defined in the Case Report Tabulation

Data Definition Specification Standard

(for example, in version 1.0.0 they

include “text,” “integer,” and “float”)
DISPLAY FORMAT The variable display information (that is, displayformat

the format used for the variable in a
tabular or graphical presentation of
results). It is suggested that the syntax
be consistent with the format
terminology incorporated in the software
application used for analysis (for
example, $16 or 3.1 if using SAS).

CODELIST/ CONTROLLED A list of valid values or allowable codes  xmlcodelist
TERMS and their corresponding decodes for the

variable. The field can include a

reference to an external codelist

(identified by name and version) or a

hyperlink to a list of the values in the

codelist/controlled terms section of the

define file.
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reference_

Analysis Variable Metadata columns Column
Field** Description** Mapping
SOURCE / DERIVATION Provides details about the variable’s origin

lineage — what was the predecessor, comment

where the variable came from in the

source data (SDTM or other analysis (supplemented by

dataset) or how the variable was origin and

derived. This field is used to identify the ~algorithm from the
immediate predecessor source and/or a Source metadata,
brief description of the algorithm or such as SDTM)
process applied to that sourceand can

contain hyperlinked text that refers

readers to additional information. The

source / derivation can be as simple as

a two-level name (for example,

ADSL.AGEGR)identifying the data file

and variable that is the source of the

variable (that is, a variable copied with

no change). It can be a simple

description of a derivation and the

variable used in the derivation (for

example, “categorization of

ADSL.BMI”). It can also be a complex

algorithm, where the element contains a

complete description of the derivation

algorithm and/or a link to a document

containing it and/or a link to the analysis

dataset creation program.

**Source: Analysis Data Model (ADaM), Version 2.1, Section 5.2, Analysis Variable
Metadata, Table 5.2.1

The reference_columns data set provided with the SAS Clinical Standards Toolkit 1.5
contains one record for each column in each of the three data sets (ADSL, BDS, and
ADAE) in the reference_tables data set. This results in 63 records (columns) for ADSL,
142 records (columns) for BDS, and 85 records (columns) for the ADAE data set.

Core reference_columns metadata for each column is in the Analysis Data Model
(ADaM) Implementation Guide, Version 1.0. Figure 9.1 on page 347 provides an
excerpt of ADSL column metadata as itemized in Table 3.1.1 of the Analysis Data
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Model (ADaM) Implementation Guide, Version 1.0. This metadata has been translated
into the SAS representation of ADSL as shown in Figure 9.2 on page 347.

Figure 9.1 ADSL Columns as Specified in the Analysis Data Model (ADaM) Implementation

Guide
Srudy ldentifiers
STUDYID Study ldennfier | Char Feq  |Must be idennical to the SDTM variable: DM STUDYID, DM USUBMD, DM SUBND
USUBIID Unique Subject | Char Reg |[and DM.SITEID.
ldennifier
SUBIID Subject Idennfier | Chu Req
for the Smdv
SITEID Study Sute Char Req
Identifier
SITEGRy Pooled Site Char Perm | Character description of 2 grouping or pooling of chnaeal sites for amalveis puposes. For
Group ¥ example, SITEGRS ix the name of 3 variable contauming site group (pooled site) names,
where the grouping has been done according to the third site grouping algorithm defined
in variable metadats: STTEGRS doe: not mean the third group of sites.
SITEGRyN Peoled Site Num Perm | The oumenic code for SITEGRy. Oue-to-one map te SITEGRy.
Group ¥ (N)
Subsect Demographics
AGE Age Mum Req The age of the subject 15 a requured vanable m ADSL. If the vanable i not a copy of
DM AGE, then an additional differently pamed vanable must be added.
AGEU Apge Unitz Char | (AGEL) Req The units for the subject’s age 15 2 requived vanable im ADSL_ If the vanable 1s not a
copy of DM AGEU., then an additional differently named vanable must be added

Figure 9.2 ADSL Columns as Defined in reference_columns Data Set

sasef | table |  cobmn | label | class Imdet|m§l_lafgh[ Ixnﬂdutatzpe-] Jcodefist | core | fale | tem

REFMETA ADSL STUDYID Study |dentifier ADSL 40 text Req Studyldentifier

REFMET& ADSL USUBJID Unique Subject Identifier ADSL 2 C 40 text Req Studyidentifier

REFMETA ADSL SUBJID Subject dentifier for the Study  ADSL 3C 40 text Req Studyldentifier

REFMETA ADSL SITEID Study Site |dentifier ADSL 4C 40 tewt Req Studyldentifier

REFMETA ADSL SITEGRy Pooled Site Group v ADSL 5C a0 text Peim  Studyldentifier

REFMETA ADSL SITEGRyN Pooled Site Group v (M] ADSL BN 8 integer Peim Studyldentifier

REFMETA ADSL AGE Age ADSL 7N 881 float ) Req SubjectDemagraphic

REFMETA  ADSL AGEU Age Units ADSL 8C 10 test AGEU Req SubjectDemographic  [AGEU)

sasiel | lable | colmn | slgoithm | qualifiers | | standadversion | standardief | it

REFMETA ADSL STUDYID UPPERCASE  CDISC-ADaM 21 Must be idenfical lo the SDTM vanables DM STUDYID, DM USUBJID,
DM.SUBJID and DM.SITEID.

REFMETA  ADSL USUBJID UPPERCASE  CDISC-ADaM 21 Must be identical to the SDTM vanables DM.STUDYID. DM.USUBJID.
DM.SUBJID and DM.SITEID.

REFMETA ADSL SUBJID UPPERCASE CDISC-aDaM 21 Must be identical to the SDTM varisbles DM.STUDYID, DM.USUBJID,
OM.SUBJID and DM.SITEID.

REFMETA ADSL SITEID UPPERCASE CDISC-ADAM 21 Must be identical to the SOTM vanables DM.STUDYID, DM.USUBJID,
DM.SUBJID and DM.SITEID.
Character description of a grouping or pooling of clinical sites for analysis purposes.
For example. SITEGR3 is the name of a variable containing site group (poaled site]

REFMETA ADSL SITEGRy MEEDCASE  CDISC-ADAM 21 names, vhere the grouping has been done according to the third site grouping
algorithm, defined in vaniable metadata; SITEGR2 does not mean the third group of
sites,

REFMETA ADSL SITEGRyM COISCADAM 21 The numeric: code for SITEGRy. One-to-one map to SITEGRy.

REFMETA ADSL AGE CDISC-ADAM 21 The age of the subject iz a iequied vanable in ADSL. If the vanable iz not a copy of
DM.AGE. then an additional diiferently named variable must be added,

REFMETA ADSL  AGEU UPPERCASE CDISC-ADAM 21 The units for the subject's age 5 a requeed vanable in ADSL. If the vanable iz not a

copy of DM AGELL then an additional differently named vanable must be added,




348 Chapter 9 / Working with CDISC ADaM Data

The SAS representation of ADaM analysis metadata in reference_tables and
reference_columns provides a study template based on the Analysis Data Model
(ADaM), Version 2.1 document and the Analysis Data Model (ADaM) Implementation
Guide, Version 1.0. Each specific study implementation of ADaM creates multiple BDS
data sets. The number of data sets is determined by the study design, the statistical
analysis plan, and the available source data (for example, SDTM). Each analysis data
set (including ADSL) might contain a different subset of columns defined by the CDISC
ADaM model.

The SAS implementation makes assumptions about the data type and length of each
column. These assumptions represent a typical implementation consistent with SDTM
metadata and conventions for specific types of columns. For example, most identifiers
have a default length of 40, most flags have a length of 1, and columns using controlled
terminology are defined with a length that is long enough to capture the longest
controlled term.

A third type of metadata identified in the Analysis Data Model (ADaM), Version 2.1 (see
Table 9.1 on page 343) is analysis parameter value-level metadata. As noted in the
ADaM document:

“Each BDS data set can contain multiple analysis parameters. In a BDS analysis
dataset, the variable PARAM contains a unique description for every analysis parameter
included in that dataset. Each value of PARAM identifies a set of one or more rows in
the dataset. To describe how variable metadata vary by PARAM/PARAMCD, the
metadata element PARAMETER IDENTIFIER is required in variable-level metadata for
a BDS analysis dataset. This PARAMETER IDENTIFIER metadata element identifies
which variables have metadata that vary depending on PARAM/PARAMCD, and links
the metadata for a variable to the appropriate value of PARAM/PARAMCD.”

The SAS Clinical Standards Toolkit CDISC ADaM sample study provides a
source_values data set that captures analysis parameter information. This data set
offers a consistent approach for all CDISC standards that contribute metadata to the
derivation of CRT-DDS (ADaM, SDTM, and SEND).
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This display shows an excerpt of the sample ADaM source_values data set.

Display 9.1 Excerpt of the Sample source values Data Set

SASref | table | column | wvalue | label | algonthm | order |[type|smidatatype
SRCDATA ADQS AVAL ACITMD1  WORD RECALL TASK TN integer
SRCDATA ADGS AVAL ACITMDZ  MAMING OBJECTS AND FINGERS 2 N integer
SRCDATA  ADQS AVAL ACITMD2  DELAYED WORD RECALL I N integer
SRCDATA ADQS AVAL ACITMDE  COMMANDS 4 N integer
SRCDATA ADQS AVAL ACITMDS ~ CONSTRUCTIONAL PRAXIS 5N integer
SRCDATA ADGS AVAL ACITMDE  IDEATIONAL PRAXIS 6 N integer
SRCDATA ADQS AVAL ACITMO?  ORIENTATION TN integer
SRCDATA  ADQS AVAL ACITMDE  WORD RECOGNITION BN integer
SRCDATA ADQS AVAL ACITMDS  ATTENTIONVISUAL SEARCH TASK 3N integer
SRCDATA ADGS AVAL ACITM10  MAZE SOLUTION 10N integer
SRCDATA  ADQS AVAL ACITM11  SPOKEN LANGUAGE ABILITY 11 N integer
SRCDATA ADQS AVAL ACITM12 ~ COMPREHENSION OF SPOKEN 12 N integer
LANGUAGE

SRCDATA ADGS AVAL ACITM13  WORD FINDING DIFFICULTY IN 13 N integer
SPONTANEOUS SPEECH

SRCDATA  ADQS AVAL ACITM14  RECALL OF TEST INSTRUCTIONS 14 N integer

SRCDATA  ADQS AVAL ACTOT ADAS-COG{11) Subscore ACTOT = Sum of ADAS scores for items 15 N integer

1.24,56.78.11,12,13and 14

SRCDATA ADQS AVAL CIBIC EXTENT OF CHANGE, IF ANY. SINCE 16 N integer

BASELINE CIBIC

This data set can be found in sample study library directory/cdisc-
adam-2.1-1.5/sascstdemodata/metadata.

For more information about analysis parameter value-level metadata, see sections 5.2.1
and 5.2.2 of the Analysis Data Model (ADaM) Version 2.1 document.

The final set of metadata prescribed by the Analysis Data Model (ADaM) Version 2.1
document is analysis results metadata. Analysis results metadata is described in the
ADaM document:

“These metadata provide traceability from a result used in a statistical display to the
data in the analysis data sets. Analysis results metadata are not required. Analysis
results metadata describe the major attributes of a specified analysis result found in a
clinical study report or submission.”

The metadata fields used to describe an analysis result are listed in Table 9.4 on page
350. The analysis results metadata is illustrated in the SAS Clinical Standards Toolkit
CDISC ADaM sample study analysis_results.sas7bdat data set found in sample
study library directory/cdisc-adam-2.1-1.5/sascstdemodata/
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metadata. This sample file can serve as a template to initialize your analysis results
data set, or see “ADaM Data Set Templates” on page 353.

Table 9.4 Analysis Results Metadata

reference_columns

Analysis Results (value of column where
Metadata Field** Description** table="RESULTS’)
DISPLAY IDENTIFIER A unique identifier for the specific dispid

analysis display (such as a table or
figure number)

DISPLAY NAME Title of display, including additional dispname
information if needed to describe and
identify the display (for example,
analysis population)

RESULT IDENTIFIER Identifies the specific analysis result resultid
within a display. For example, if there
are multiple p-values on a display and
the analysis results metadata
specifically refers to one of them, this
field identifies the p-value of interest.
When combined with the display
identifierprovides a unique identification
of a specific analysis result.

PARAM The analysis parameter in the BDS param
analysis dataset that is the focus of the
analysis result. Does not apply if the
result is not based on a BDS analysis
dataset.

PARAMCD Corresponds to PARAM in the BDS paramcd
analysis dataset. Does not apply if the
result is not based on a BDS analysis
dataset.

ANALYSIS VARIABLE The analysis variable being analyzed analvar
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Metadata Field**

REASON

DATASET

SELECTION CRITERIA
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Description**

The rationale for performing this
analysis. It indicates when the analysis
was planned (for example, “Pre-
specified in Protocol,” “Pre-specified in
SAP,” “Data Driven,” “Requested by
Regulatory Agency”) and the purpose
of the analysis within the body of
evidence (for example,, “Primary
Efficacy,” “Key Secondary Efficacy,”
“Safety”). The terminology used is
sponsor defined. An example of a
reason is “Primary Efficacy Analysis as
Pre-specified in Protocol.”

The name of the dataset used to
generate the analysis result. In most
cases, this is a single dataset.
However, if multiple datasets are used,
they are all listed here.

Specific and sufficient selection criteria
for analysis subset and / or numerator—
a complete list of the variables and
their values used to identify the records
selected for the analysis. Though the
syntax is not ADaM-specified, the
expectation is that the information
could easily be included in a WHERE
clause or something equivalent to
ensureselecting the exact set of
records appropriate for an analysis.
This information is required if the
analysis does not include every record
in the analysis dataset.

reference_columns
(value of column where
table="RESULTS’)

reason

datasets

selcrit
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Analysis Results
Metadata Field** Description**

DOCUMENTATION Textual description of the analysis
performed. This information could be a
text description, pseudo code, or a link
to another document such as the
protocol or statistical analysis plan, or a
link to an analysis generation program
(that is, a statistical software program
used to generate the analysis result).
The contents of the documentation
metadata element contains depends on
the level of detail required to describe
the analysis itself, whether the sponsor
is providing a corresponding analysis
generation program, and sponsor-
specific requirements and standards.
This documentation metadata element
will remain free form, meaning it will not
become subject to a rigid structure or
controlled terminology.

PROGRAMMING The software programming code used

STATEMENTS to perform the specific analysis. This
includes, for example, the model
statement (using the specific variable
names) and all technical specifications
needed for reproducing the analysis
(for example, covariance structure).
The name and version of the applicable
software application should be
specified either as part of this metadata
element or in another document, such
as a Reviewer’s Guide. (See Appendix
B for more information about a
Reviewer ’s Guide.)

reference_columns
(value of column where
table="RESULTS’)

document

progstmt

**Source: Analysis Data Model (ADaM), Version 2.1, Section 5.3, Analysis Results

Metadata, Table 5.3.1
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ADaM Data Set Templates

The SAS Clinical Standards Toolkit implementation of the CDISC ADaM 2.1 standard
provides metadata templates for creating analysis data sets that conform to the
structure prescribed in the Analysis Data Model (ADaM) Implementation Guide, Version
1.0. You can use the SAS Clinical Standards Toolkit metadata in the reference tables
and reference_columns data sets to create these templates.

A framework utility macro, cst_createTablesForDataStandard, builds empty ADAE,
ADSL, and BDS data sets using the reference_tables and reference_columns
metadata.

Submit this code to create the three data sets:

%cst_setstandardproperties( cstStandard=CST-FRAMEWORK,
_cstSubType=initialize);
%cst_createtablesfordatastandard( cstStandard=CDISC-ADAM,
_cstStandardversion=2.1, cstOutputLibrary=work);

The successful creation of the data sets is reported in the SAS log:

NOTE: The data set WORK.ADSL has 0 observations and 63 variables.
NOTE: The data set WORK.BDS has 0 observations and 142 variables.
NOTE: The data set WORK.ADAE has 0 observations and 85 variables.

Specifying additional data sets or columns in the global standards library folder results
in the macro cst_createTablesForDataStandard building a different set of zero-
observation data sets. The global standards library folder is located in:

global standards library directory/standards/
cdisc-adam-2.1-1.5/metadata

A zero-observation template data set for the analysis_results data set can be found in
global standards library directory/standards/cdisc-adam-2.1-1.5/
templates.
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Validation of ADaM Data Sets

Overview

Validation of CDISC ADaM data sets in the SAS Clinical Standards Toolkit uses the
same validation methodology used for other standards. Within the global standards
library, registering each standard includes setting the flag supportsvalidation in the
Metadata Standards data set. All standards that support validation, including ADaM, use
the same validation framework and processes described in Chapter 6, “Compliance
Assessment Against a Reference Standard,” on page 115.

ADaM validation of ADSL and BDS data sets is based on the CDISC ADaM Validation
Checks Version 1.2 Maintenance Release (dated and released July 15, 2012 to correct
errors and remove duplicate checks). This documentation was prepared by the CDISC
ADaM team. The version 1.2 release identifies 223 validation checks to be performed.
The SAS Clinical Standards Toolkit defines validation checks using a combination of
two files:

the Validation Master data set (located at global standards library
directory/standards/cdisc-adam-2.1-1.5/validation/control)

This data set contains 264 records, 212 of which are CDISC validation checks.

Note: This is fewer checks than what is provided by CDISC because some of the
CDISC checks are combined in the SAS Clinical Standards Toolkit and are handled
by a single validation check.

There are 52 checks provided by SAS that address the addition of the two new
domains (ADAE and ADTTE).

the Messages data set (located at global standards library directory/
standards/cdisc-adam-2.1-1.5/messages)

This data set contains 257 observations. Some messages in this data set are used
across several checks in the Validation Master data set.
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Several validation checks have been combined with other checks by the SAS Clinical
Standards Toolkit.

Consider checks 92 and 93:
092: There is more than one value of TRTPN for a given value of TRTP.
093: There is more than one value of TRTP for a given value of TRTPN.

Checks 92 and 93 are defined and run together as check ADAM0092 because the
check macro that is used (cstcheck _notunique) checks both conditions by default. The
SAS Clinical Standards Toolkit supports all of the checks specified in the version 1.2
release.

The following sections highlight certain aspects of CDISC ADaM validation that are
unique or noteworthy.

Specific Check Implementation Details

Implementation details for specific checks are listed in this table:

Table 9.5 CDISC ADaM Validation Check Implementation Details

Check Details
ADAMO0041- A variable with a suffix of DT, TM, or DTM does not have a SAS Date
ADAMO0043 format.

Check metadata codelogic relies on the presence of a nonmissing
displayformat value in the column metadata data set. Alternative
assessments, such as relying on whether each analysis data set column
has an acceptable SAS date-and-time format, or evaluating the values
against predetermined formats such as ddmmyy8., are possible.

ADAMO0132 R2BASE is not equal to AVAL divided by BASE

Implementation uses the round() function with a precision of .001.
Changes in the check metadata codelogic might be required if your
values are of greater precision.



356 Chapter 9 / Working with CDISC ADaM Data

Check Details

ADAMO0133 R2AyLO is not equal to AVAL divided by AyLO

Implementation uses the round() function with a precision of .001.
Changes in the check metadata codelogic might be required if your
values are of greater precision.

ADAMO0134 R2AyHI is not equal to AVAL divided by AyHI

Implementation uses the round() function with a precision of .001.
Changes in the check metadata codelogic might be required if your
values are of greater precision.

Unique Validation Properties

Two validation properties have been added to the SAS Clinical Standards Toolkit to
support ADaM validation:

_cstParselLengthOverride

By default, the value is set to 1 and is used only by the SAS Clinical Standards
Toolkit framework macro cstutil_parsescopesegment() when evaluating the
validation check data set fields tablescope and columnscope. For ADaM validation, it
is recommended that this value always be set to 1.

_cstCaseMgmt

By default, the value is set to <blank>. A value of UPCASE is also allowed. This
property (global macro variable) is used only in the validation check data set field
codelogic. For example, consider this codelogic:

if (& cstCaseMgmt (& cstColumn) not in ("","Y")) then cstError=1;

When _cstCaseMgmt=UPCASE, the column value is case insensitive, and the

values “y” and “Y” are equivalent. When _cstCaseMgmt=, the value “y” is reported
as an error.
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Validation Check Macros

ADaM validation uses these check macros from the autocall library in the 159 defined
checks:

cstcheck _column cstcheckcompareallcolumns®
cstcheck _columncompare cstcheck crossstdcomparedomains®
cstcheck columnexists™ cstcheck crossstdmetamismatch*
cstcheck_columnvarlist cstcheck_metamismatch
cstcheck_comparedomains cstcheck_notincodelist

cstcheck _dsmismatch cstcheck_notunique

cstcheck notconsistent cstcheck _zeroobs

* These macros are used only for CDISC ADaM validation, although they are available
to all standards.

Note: This list represents a subset of check macros that are available to all standards
to be validated.

For information about the purpose and use of each check macro, see the online macro
API reference documentation.

Cross-Standard Validation Checks

Twenty-two ADaM validation checks require a comparison of ADaM data or metadata
with SDTM data or metadata. These checks require the availability of table and column
metadata from two different standards. To support this comparison, two check macros
(cstcheck_crossstdcomparedomains and cstcheck crossstdmetamismatch) are
available in the SAS Clinical Standards Toolkit 1.5. Part of the metadata available in the
Validation Master data set for the 22 ADaM cross-standard validation checks is shown
in Figure 9.3 on page 358.
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Figure 9.3 Partial Metadata for the CDISC ADaM Cross-Standard Validation Checks

checkid | desource | tablescope | | |

codelogic

et _cstAttr=label proc sql nopnint;create table work._cstProblems as selact &_cetStMnemonic. table,
&_cstStMnemonic..column, &_cstSthnemonic. 8_cstAttr as &_cstStMnemonic__value, &_cstCrMnemonic. 4_cstAttr as
2 ADAMOD0Z cstcheck _crossstdmetamismatch ALL &_cstCrMnemanic. _value from work._cstcolumnmetadata &_cst StMnemonic left join work. _cstcrosscolumnmetadata

&_cstCrMmemonic on upcase(d_cstStMnemonic, columnj=upcasa{i_catCrMnemonic. column) where

&_catCrMnemonic..column ne ™ and (§_cat StMnemonic..&_cstAttr ne &_cetCriMnemonic. &_cstAttr)quit:

et _cstAttr=displayformat proc sql noprint create table work._cstProblems as select §_cstStMnemonic. fable.

&_cstStMnemonic..column, _cstSMnemonic. 8_cstAtr as &_cstStMnemonic._value, §_cstCrMnemonic. &_cstAtir as
3 ADAMOD03 csicheck_crossstdmetamismatch _ALL &_cstCrMnemanic._value from work._cstcolumnmetadata 4_cst StMnemonic left join work._cstcrosscolumnmetadata
&_cstCrMnemonic on upcase(8_cst Stnemonic. columnj=upcase(_csiCrMnemonic . column) where
&_cstCrMnemonic. column ne " and (&_catStMnemonic..&_cstMtrne &_cstCrMinemonic. &_cstAttr)quit;

%let _cstAttr=length;proc sql nopent create table work._cstProblems as select 8_cstStMnemonic, table,
&_cstStMnemonic. column, 8_cstStMnemonic..&_cstAttr as &_cstStMnemonic._value, &_cstCrnemanic. &_cstAtiras
4 ADAMODO04 cstcheck crossstdmetamismatch _ALL & _cstCrMnemonic. _value from work._cstcolumnmetadata &_cst StMnemonic left join work._cstcrosscolumnmetadata
&_cetCrMnemanic on upcase(d_cstStMnemanic. .columnj=upcase{d_cstCrMnemanic. .column) where
&_cstCrMnemonic..column ne ™" and (8_cstStMnemonic..8_cstAltrne 3_cstCrMnemonic. 8_cstAttr)quit:
51 |ADAMDOS3 cstcheck_crossstdcomparedomains  _ALL_ STUDYID=USUBJID  proc sqi nopnnt create table work._cstproblems as select &_cstSQLColList from &_cstDSName except select &_cstSQLColList
trom &_cstCrossDatalib. dm; quit;
proc sq noprint select count (distinct column) into | _cstColFound from work._cstcolumnmetadata create table
work _cstProblems as select countfable) as exFound, catx(” °,"4_cstCriMnemonic ™ table, "table found ) as
ADAMO0S1 cstcheck _crossstdmetamismatch ADSL TRTSDT+TRTSDTM & _cstCrMnemonic._value, “8_cstColFound columnis) found” as &_cstSthnemonic. _value,"8_cst TableScope™ as
table."8_cstColumnScope™ as column from work _cstorosstablemetadata (where=fable="EX")) having exFound=1 and
&_cstColFound=0:quit;
ADAMO180 cstcheck_crossstdcomparedomains  _ALL_-ADSL SRCDOM proc sql noprint create table work _cetproblems as select *from &_cstDSName where SRCDOM not in {select table from
work._cstsrccrosstabmeta)guit:

56
156

Sample Data for Validation and Reporting

The SAS Clinical Standards Toolkit implementation of ADaM includes two sets of data
and metadata. One set supports the SAS Clinical Standards Toolkit ADaM reporting. In
this set, few, if any, data errors and anomalies are included, and this set is considered a
clean, analysis-ready set of data. A second set includes illustrative data and metadata
errors to demonstrate ADaM validation functionality.

The following figure shows some of the installed SAS files for ADaM, the data and
metadata folders that support reporting, and the baddata and badmetadata folders that
support validation. The corresponding sample driver programs (analyze data.sas and
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validate_data.sas, respectively), which are located in the programs folder (as shown in
Figure 9.4 on page 358) point to the correct source data and metadata folders.

Figure 9.4 Example Folder Hierarchy for a CDISC ADaM Sample Study

4 | cstSamplelibrary - Mame

4 | cdisc-adam-z.1-1.5 bed ot
B cported. xpl

4 | sascstdemodata
E23 source_columns. sas7hdat

» | analysis
| baddata E source_study.sas7bdat

badmetadata E source_tables sasThdat
conkrol E source_walues.sas7hdat
| data

, metadata

m

| programs
) resulks

, terminology

Validation Results

The results of an ADaM validation process, as documented in the validation_results
data set, are shown in Figure 9.5 on page 360 and Figure 9.6 on page 360. The first
15 records of the data set shown in Figure 9.5 on page 360 have been excluded from
the display because they report generic process setup and metadata information
common to all validation processes.

Records 22 through 24 report the results of one of the cross-standard validation checks.
This validation check finds a subject (USUBJID) in the ADaM data sets that was not
found in the SDTM DM domain.
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Figure 9.5 Results from an ADaM Validation Process (Partial Listing)

resulid | checlid |resutseq| segno | srcdata | Msevedy | resuitfiag |
16 |CSTO100  ADAMO0O! 1 1 SRCDATAADSL No erors detected in SRCDATA ADSL Info 0
17 |CSTO100  ADAMO002 1 1 WORK._CSTCOLUMNMETADATA No emors detected in source data Info [}
18 [CSTO100  ADAMOOD3 1 1 WORK _CSTCOLUMNMETADATA No emors detected in source data Info ]
19 |CSTO100  ADAMO0O7 1 1 WORK_CSTCOLUMNMETADATA No emmors detected in source data Info 0
20 |CSTOI100  ADAMOO4T 1 1 SRCDATAADSL No emors detected in source data Info 0
21 CSTO100  ADAMOO4S 1 1 SRCDATAADSL No erors detected in source data Info [i]
22 |ADAMDOS2 ADAMODOS3 1 1 SRCDATAADAE The values of USUBJID are not presert in SDTM.OM Emor 1
23 |ADAMOOS3 ADAMO0S3 1 2 SRCDATAADQS The values of USUBJID are not present in SOTM.DM Emor 1
24 |ADAMODDS3 ADAMO053 1 3 SRCDATAADSL The values of USUBJID are not present in SOTM.DM Emor 1
25 |ADAMOOS4 ADAMO0S4 1 1 SRCDATAADSL m?gﬂm is mor than one record for a unique value of Emor 1
26 |CSTO100  ADAMODOSS 1 1 SRCDATAADSL No efrors detected in source data Infa 1]
27 |ADAMOOE1 ADAMOOS 1 1 ADSL.TRTSDT+TRTSDTM SDTM EXis present and neither TRTSDT or TRTSDTM are present  Emor 1
28 |ADAMOOES ADAMO0SS 1 1 SRCDATAADSL A varigble with a prefix of TR and cortaining AG is present and & Emor 1

variable with the same root with @ suffix of N is not present
29 |CSTOI00  ADAMO070 1 1 WORK_CSTCOLUMNMETADATA No eors detected in source data Infa 0
30 [CSTOIDD  ADAMO0SD 1 1 SRCDATAADAE No emors detected in source data Infa 0
31 |ADAMODS0 ADAMO0SO ] 2 SRCDATAADQS TRTP s not present Emor 0
32 |CSTO021  ADAMO102 1 1 CSTCHECK_COLUMNVARLIST Table SRCDATA ADQS does not contain APERIOD columnis) Waming: Check not run S
33 |ADAMODI02 ADAMOD102 1 108 SRCDATAADAE For every unique ¢ valus of APERIOD in BDS datasets. thereisnota  Eror 1
| - ADSL vaniable TRTxxP

34  [ADAMD138 ADAMO13S 1 1 SRCDATAADAE CRITy is populated and CRITyFL is not populated Emor 1
35 |ADAMO143 ADAMON43 1 1 SRCDATAADAE PARAMCD has maore than 8 characters in length Error 1
36 |ADAMO143 ADAMOD143 1 2 SRCDATAADGS PARAMCD has more than 8 characters in length Emor 1
37 |CSTO021  ADAMO1S1 1 1 CSTCHECK_COLUMNVARLIST Table SRCDATA ADQS does not contain CRIT1 columnis) Waming: Check not run S
38 |CSTO100  ADAMO1ST 1 2 SRCDATAADAE No erors detected in source data Infa 0

Figure 9.6 Results from an ADaM Validation Process (Partial Listing—Continued)

resuid | checkid | cstr | actual | keyvalues | resultdetails
16 |CSTO100  ADAMOOO1 [
17 |CSTO100 ADAMOOO2 ]
18 |CSTD100 ADAMO0O3 0
19 |CSTO100  ADAMOOO7 0 tableScope=_ALL_columnScopes="FN+"FL
20 |CSTO100  ADAMOO4T 0
21 CSTO100  ADAMDO48 0
22 |ADAMDOS3 ADAMOOS3 0 STUDYID=SASCSTOEMODATA USUBJID=S999P935  USUBJID=5399P999,AETERM=_AESTDY=. ADaM IG 1.0 section number: 53.1
23 |ADAMDOS3 ADAMOOS3 0 STUDYID=SASCSTDEMODATA USURJID=5399P939  USUBJID=5399P955,PARAM=_ ADaM I 1.0 section number: §3.1
24 |ADAMDOS3 ADAMOOS3 0 STUDYID-SASCSTOEMODATA USUBJID=S999F939  USUBJID=5999P339 ADaM IG 1.0 section number: 53.1
25 |ADAMDOS4 ADAMDOS4 0 keys=USUBJID USUBJID=5999P999 ADaM IG 1.0 section number: 52.1
26 |CSTO100  ADAMOOSS [
27 |ADAMDO6T ADAMOOG1 0 ADAM=0 columnis) found, SDTM=SDTM EX table found
28  |ADAMODDGS ADAMOOGS 0 TRAGIN
29 |CSTO100 ADAMOO7O 0 tableScope=ADSL columnScope=TR™
30 |CSTO100  ADAMO0SO 0
31 |ADAMDOSO ADAMOOSD o
32 |CSTO021  ADAMO102 0
33 |ADAMDI02 ADAMOD102 a Al results may niot be repoded because
reportAll=N
34 |ADAMD138 ADAMO138 0 CRIT1=2CRITIFL= USUBJID=5953P939 AETERM=HEARTBURN-LIKE  ADaM IG 1.0 section number: $3.2.4
DYSPEPSIAAESTOY=3
35 |ADAMO143 ADAMD143 0 PARAMCDsleucocytes USUBJID=S399P 999 AETERM=HEARTBURN-LIKE  ADaM IG 1.0 section number: 53.2.4
DYSPEPSIAAESTDY=3
36 |ADAMD143 ADAMD143 0 PARAMCD=eucocytes USUBJID=5399P 993 PARAM=lcount ADaM IG 1.0 section number: 53.2.4
37 |CSTO02T  ADAMO151 0
38 |CSTOI0D  ADAMO151 0

A partial report of the validation_metrics data set (including a process summary noting
that 17 checks were attempted, two could not be run, and 11 errors were detected) is
shown in Figure 9.7 on page 361. The two checks that could not be run referenced
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columns in the check metadata that could not be found or assessed in the source data

sets.

Figure 9.7 Metrics from an ADaM Validation Process (Partial Listing)

melnicparameter | reccourt | resultid | srcdata | resuttseq |
32 H of subjects 48 ADAMD132 SRCDATAADAE 1
33 ¥ of reconds tested 106 ADAMO13E SRCDATAADAE 1
34 Elapsed time to run check: 0:00:01 ADAMDT38 CSTCHECK _COLUMMNCOMPARE 1
35 F of subjects 48 ADAMD143 SRCDATAADAE 1
36 | of records tested 106 ADAMO143 SRCDATAADAE 1
37 |Rof subjects 1 ADAMO143 SRCDATAADQS 1
38 | of records tested 2 ADAMD143 SRCDATAADGS 1
39 |Elapsed time to run check: 0:00:01 ADAMO143 CSTCHECK_COLUMN 1
40 # of records tested 106 ADAMDIST SRCDATAADAE 1
41 Elapsed time to run checic: 0:00:01 ADAMD151 CSTCHECK_COLUMNVARLIST [
42 # of distinct check mvocations 17 METRICS ADAM_VALIDATE 1
43 # check mvocations not run 2 METRICS ADAM_VALIDATE 1
42 Emors (sevesty=High) reported 11 METRICS ADAM_VALIDATE 1
45 Wamings (severty=Medium) reported 0 METRICS ADAM_VALIDATE 1
46 MNates (severty=Low) reported 0 METRICS ADAM_VALIDATE i
47 Structural emors, wamings and notes 3 METRICS ADAM_VALIDATE 1
48 Content emors, wamings and notes 10 METRICS ADAM_VALIDATE 1

Sample Reporting Methodology

Overview

The primary purpose of the CDISC ADaM standard is to build analysis data sets that
support analysis and reporting of clinical research. This purpose, in turn, supports the
greater goal of submitting clinical research results to regulatory authorities. These
regulatory authorities determine the efficacy and safety of a medical device or product.

The Analysis Data Model (ADaM), Version 2.1 document provides specifications for the
structure and content of analysis data sets, and a suggested metadata format for
documenting the analysis results generated. Analysis results metadata describe the

major attributes of a specified analysis result found in a clinical study report or
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submission. Analysis results metadata support traceability from an analysis result used
in a statistical display to the data in the analysis data sets.

The SAS Clinical Standards Toolkit representation of the ADaM standard includes a
sample implementation of an analysis reporting methodology.

Note: This methodology is for illustrative purposes only. Each organization has its own
set of processes and workflows that support the generation of a clinical study report or
submission. The sample reporting methodology provided with the SAS Clinical
Standards Toolkit is intended to be representative of similar industry reporting
methodologies. The intent is not to provide a definitive reporting methodology, but to
illustrate the interaction of reporting components through the adoption of the ADaM
standard.

Key clinical trial reporting components are described in this table.

Table 9.6 Key Clinical Trial Reporting Components

Reporting Component Comments

Clinical Protocol, Used to identify and define data to be collected, analysis
Statistical Analysis Plan methods and algorithms to be used, and efficacy endpoints and
safety measures that determine report output.

Source Data Source data for analysis data sets, often SDTM. Traceability
back to source data is a key ADaM requirement.

Source Metadata Metadata about the source data.

Controlled Terminology Set of allowable terms used in any source or analysis data set.
For CDISC, NCI EVS serves as the primary source of terms.

Analysis Data Sets ADaM data sets, typically including the ADSL data set and any
number of BDS data sets (for example, ADAE and ADLB)
required to support analyses.

Analysis Data Set Metadata about the analysis data sets.
Metadata



Reporting Component

Analysis Results (tables,
listings, and figures)

For more information, see
“Analysis Results (Tables,
Listings, and Figures)” on
page 370.

TLF Metadata (to include
table shells)

For more information, see
“TLF Metadata” on page
364.

Analysis Results Metadata

For more information, see
“‘Analysis Results
Metadata” on page 371.

Analysis Programs

For more information, see
“Analysis Programs” on
page 367.

Submission Package (for
example, eCTD)

Define.xml

CSR/ISS/ISE
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Comments

The set of statistical displays (for example, text, tabular, or
graphical presentation of results) or inferential statements (such
as p-values or estimates of treatment effect).

Commonly provided as table shells. Can also include display-
specific metadata (often as Microsoft Excel files) used by the
analysis programs to generate the displays.

Defined by the Analysis Data Model (ADaM), Version 2.1
document, Section 5.3. For more information, see Table 9.4 on
page 350.

Programming code that uses the analysis data sets (and,
optionally, TLF metadata) to create the analysis results.

The structured submission used to package data, metadata,
code, and results in a standard form to facilitate review.

A metadata format that documents each tabulation (SDTM) or
analysis (ADaM) data set, ancillary documents, and controlled
terminology for a study or submission.

The focus of each ADaM implementation. Most commonly a
Clinical Study Report (CSR) for a single clinical study. Can be an
Integrated Summary of Safety (ISS) or Integrated Summary of
Efficacy (ISE) across multiple clinical studies.

The majority of the files supporting the ADaM sample reporting methodology provided
with the SAS Clinical Standards Toolkit are located in the ADaM analysis folder:

sample study library directory/cdisc-adam-2.l1/sascstdemodata/

analysis
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Here is an illustration of the ADaM analysis folder hierarchy:

Figure 9.8 SAS Clinical Standards Toolkit ADaM Analysis Folder Hierarchy

F cskSamplelibrary
4 cdisc-adarn-2,1-1.5
4 sascstdemodata
F analysis
code
data
docurments

resulks

Here are noteworthy folders:

The code folder contains the code to create each statistical display. This
corresponds to the Analysis Results component described in Table 9.6 on page 362.

The data folder contains the display-specific metadata noted in the TLF Metadata
component of Table 9.6 on page 362.

The documents folder contains table shells for the TLF Metadata component. For
more information about table shells, see “TLF Metadata” on page 364.

The results folder contains several sample statistical displays, which correspond to
the Analysis Results component.

TLF Metadata

A common industry reporting strategy is to create table shells (templates) which specify
the output for each statistical display. The SAS Clinical Standards Toolkit provides
sample table shells in this file:

sample study library directory/cdisc-adam-2.1l/sascstdemodata/
analysis/documents/Mock tables shells.pdf.

One of these displays, a table reporting patient demographics (Table 14.2.01), follows:
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Figure 9.9 SAS Clinical Standards Toolkit Sample Table Shell

Table 14.2.01
Summary of Demographic and Baseline Characteristics
Intent to Treat

e
Placebo Low Dose High Dose Total
(N=xxx) (N=xxx) (N=xxx) (N = xxx)
n (%) n (%) 1 (%) n (%)
Age (Years) n XXX XXX XXX XXX
Mean XXX KX XXX XXX
STD XXX XX XXX XXX
Median XX.X XXX XXX XXX
Min XXX XXX XXX XX
Max XX.X XX.X XXX XX.X
Age <30 years mx (yy.y%) xxx (yyy%) xx (yy.y%) xx (yyy%)
30 — 45 years xxx  (yv.y%) xxx  (yv.y%) xxx  (yy.v%) XXX (vy.v%)
=45 years wx (yy.y%) xxx  (yy.y%) xx (yy.y%) xx (yy.y%)
Sex Female xxx  (yv.y%) X (yy.y%) XXX (yy.y%) XXX (vy.y%)
Male xx (yy.y%) xxx (yy.y%) xxx (yy.y%) XXX (yy.y%)
Race Asian xxx  (yy.y%) xxx  (vy.y%) xxx  (yy.y%) XXX (vy.v%)
Black mx (vy.y%) xxx (yy.y%) xx (yy.y%) xx (yyy%)
Caucasian xxx  (yv.y%) xxx  (yv.y%) xxx  (yy.v%) XXX (vy.v%)
Hispanic wx (yy.y%) xxx  (yy.y%) xx (yy.y%) xx  (yy.y%)
Other xx (yy.y%) xxx  (yy.¥%) xxx (yy.y%) xx  (yy.y%)

Produced by SAS Clinical Standards Toolkit at YYYY-MM-DDThh:mm:ss
“Pprogram name.sas>

The elements of each table shell (for example, titles, footnotes, headings, column and
row labels, cell formatting, and so on) are sometimes captured in a metadata format,
often in Microsoft Excel files. The usual intent is to create reporting macros that can
generate analysis reports based on this metadata, so that changes in metadata are all
that is required to modify and rerun any report.

For the SAS Clinical Standards Toolkit 1.5, sample metadata is included that illustrates
the use of such metadata within the ADaM reporting environment.

Note: The sample metadata provided does not represent a full implementation. All
metadata fields used in the report examples are not provided.

Supplemental metadata is provided in this file:

sample study library directory/cdisc-adam-2.l1/sascstdemodata/
metadata/tlfddt.xml
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To interpret this metadata, a sample SAS XML map file (tifddt.map) is provided in the
same folder. SAS data sets, representing this XML metadata, are provided in the library
of SAS files located in this folder:

sample study library directory/cdisc-adam-2.l1/sascstdemodata/
analysis/data

The following figures provide examples of some of the metadata available in the source
XML file. This metadata has been extracted into SAS data sets.

Figure 9.10 Sample TLF Metadata: TIf_index

E VIEWTABLE: Work. TIf_index

dsname | keys | metadatatype |
1 tf_master dispid metadata
2 tif_titles dispid linenum titles
3 tf_footnotes dispid linenum footnotes
4 t_rows dispid id WS
h tf_columns dispid id columns
G tif _statistics dispid parert parentid  statistics

Figure 9.11 Sample TLF Metadata: TIf master

bl VIEWTABLE: Work.TH_master

| DISPID | TYPE| PAGEORIENTATION | DEFAULTLS | (CODEPATH | JusT |
1 Table_14.2.01 Table Landscape 132 dstudyRoot Path/analysis/code/Table_14.2.015as C
2 Table 14311 Table Landscape 132 AstudyRoot Path/analysis/code/Table 1431123z C

Figure 9.12 Sample TLF Metadata: TIf titles

E VIEWTABLE: Worle. TIf_titles

DISPID | LINENUM | TEXT | JUST |FONTSIZE
1 |Table_14201 1 &_cstDisplaylD C 10
2 Table_14.2.01 2 Summary of Demographic and Baseline Characternstics C 10
3 |Table_14201 3 Intert to Treat C 10

Row 1 of the TIf _master data set describes a centered landscape table and shows
where the generating code can be found. The title for that table is provided in the

TIf titles file. These tables correspond to the table shell titles specified in Figure 9.9 on
page 365.
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Analysis Programs
The analysis program to generate sample Table 14.2.01 is located in this folder:

sample study library directory/cdisc-adam-2.1l/sascstdemodata/
analysis/code

Two versions are provided:
Table_14.2.01.sas uses the TLF metadata described previously.

Table_14.2.01_nomd.sas does not rely on TLF metadata to generate the report
output.

As noted above, these sample analysis programs do not fully use the sample TLF
metadata provided with the SAS Clinical Standards Toolkit. The basic coding strategy
adopted with each SAS Clinical Standards Toolkit sample analysis program is to build
each section (one or more row combinations) and to concatenate these sections into a
single input file used by PROC REPORT.

A sample driver program is provided to perform the process setup, to define (or
reference) the SASReferences data set, to perform any required report setup, and to
call the generic ADaM reporting macro adam_createdisplay(). This sample driver
program is located in this folder:

sample study library directory/cdisc-adam-2.1l/sascstdemodata/
programs/analyze data.sas

In the sample driver program, a call is made to adam_createdisplay() for each analysis
report to be produced:
%adam_createdisplay (displaysrc=Metadata,useanalysisresults=N,usetlfddt=Y,
displayid=%str(Table 14.2.01));
To automate this process of creating all analysis reports for a study, it would be
necessary to cycle through any available metadata (such as that described in Figure
9.11 on page 366) to construct multiple calls to the adam_createdisplay macro. The
adam_createdisplay macro header provides an overview of the macro functionality and
a summary of the defined macro parameters:

adam_createdisplay
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Creates an analysis result display from ADaM analysis data sets.

The path to the code to create the display is provided either directly in the
macro parameters or is derived from a metadata source. Examples of metadata
sources are analysis results metadata or Tables, Listings, and Figures data
definition metadata (TLFDDT) that you maintain and reference in the
SASReferences data set.

Two primary paths (parameter settings) are supported:

1. A code source is specified. A fully qualified path is required. The
expectation is that this module is %included below to generate an
analysis result (display).

2. Metadata provides the information necessary to generate an analysis
result (display). This metadata is in the form of the CDISC ADaM
analysis results metadata, supplemental Tables, Listings, and Figures
data definition metadata (TLFDDT), or both.

@macvar studyRootPath Root path to the sample source study

@macvar _cstCTDescription Description of controlled terminology packet

@macvar _cstDebug Turns debugging on or off for the session

@macvar cstDefaultReportFormat Specifies the SAS ODS report destination

@macvar _cstGRoot Root path of the Toolkit Global Library

@macvar _cstResultsDS Results data set

@macvar _cstResultSeq Results: Unique invocation of check

@macvar _cstSASRefs Run-time SASReferences data set derived in process setup

@macvar _cstSegCnt Results: Sequence number within _cstResultSeq

@macvar _cstSrcData Results: Source entity being evaluated

@macvar _cstStandard Name of a standard registered to Toolkit

@macvar _cstStandardVersion Version of the standard referenced in _cstStandard

@macvar _cst _rc Task error status

@macvar _CSTTLF _MASTERCODEPATH Dynamically derived code segment path from
TLF metadata.

@macvar workpath Path to the SAS session work library

@param _cstDisplaySrc - required - Where information comes from to generate
the result.
Values: Code | Metadata
Default: Metadata

@param _cstDisplayCode - conditional - Either a valid filename or the fully
qualified path to code that produces an analysis result. If
_cstDisplaySrc=Code, this parameter is used and is required. All of
the remaining parameters are ignored.

@param _cstUseAnalysisResults - conditional - The study-specific analysis
results metadata are used to provide report metadata.
If cstDisplaySrc=Metadata, either this parameter or _cstUseTLFddt
must be set to Y. If both cstUseAnalysisResults and _cstUseTLFddt
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are set to Y, cstUseBnalysisResults takes precedence.
Values: N | Y
Default: Y
@param _cstUseTLFddt - conditional - The study-specific mock table shell
metadata (known as Tables, Listings, and Figures data definition
metadata (TLFDDT)) are used to provide report metadata.
If cstDisplaySrc=Metadata, either this parameter or
_cstUseAnalysisResults must be set to Y. If both
_cstUseBAnalysisResults and _cstUseTLFddt are set to Y,
_cstUseBAnalysisResults takes precedence.
Values: N | Y
Default: Y
@param _cstDisplayID - conditional - The ID of the display from the designated
metadata source. If cstDisplaySrc=Metadata, this parameter is
required.
@param _cstDisplayPath - optional - A valid filename or the fully qualified
path to the generated display. If not provided, the code looks in
SASReferences for type=report.

The SAS Clinical Standards Toolkit ADaM reporting methodology uses a
report.properties file to specify the default report format. By default, the property (and
global macro variable) _cstDefaultReportFormat is set to PDF. Submitting the
analyze data.sas driver module produces the specified statistical displays and
generates a process results data set. Here is a sample results data set:

Figure 9.13 Sample Results Data Set Generated by the analyze data.sas Driver Module

resullid ] 42qn0 | srcdata MEssags
1 CsTmog 1 CST_SETPROPERTIES The properties were processed from the PATH o /cstGloballibrany/standards/cst-f ork-1.5 tialize. properties
2 CSTO200 1 CST_CREATEDSFROMTEMPLATE The SAS libvef csttmplt was allocated 1o c/cetGloballibrary, dards/cati ork-1,5, to perform the template lookup
3 CsTo102 2 C5T_CREATEDSFROMTEMPLATE work_validation_sasiefs was created as requested
4 CSTO200 1 CSTUTIL_PROCESSSETUP Process setup is using this SASReferences: C\Users\geligh\appD sta\Local\Temph545 Temporary Fles\_TDS128_L73853_/vabdation_sasref
5 CSTO200 1 CST_INSERTSTANDARDSASREFS ShSRefeterces data set was successhully validsted
B CSTO0200 2 CSTUTIL_ALLOCATESASREFERENCE SASReferences data set was successhly validated
7 CSTO108 1 CST_SETPROPERTIES The propetties were processed fiom the PATH o /cstGloballibrary/standards fcdisc-adam-2. 1-1. 5/progiams Ainitialize. properties
8 C5T0108 1 CST_SETPROPERTIES The properties were processed fiom the PATH o /catS amplel ibray/cdisc-adam-2.1-1 5/sascate programsfvalidation. p
L CST0200 1 ADAM_VALIDATE PROCESS STANDARD: COISC-ADAM
10 |CSTO0200 2 ADAM_VALIDATE PROCESS STANDARDVERSION: 21
jil C5T0200 3 ADAM_VALIDATE PROCESS DRIVER: Unspecified
12 | CST0200 4 ADAM_VALIDATE PROCESS DATE: 2013-03-27T1524:52
13 |CST0200 5 aDAM_VALIDATE PROCESS TYPE: VALIDATION
14 CSTO200 6 ADAM_VALIDATE PROCESS SASREFERENCES: C:\Users\gelightbppDatatLocal\Temp\SAS Temporary Files\_TDB8128_L73859_/validation_saseels. sasThdat
15 CST0200 7 ADAM_WALIDATE PROCESS STUDYROOTPATH: e /estSampleLibrary/cdise-adam-2.1-1 5/sascstdemodata
18 CsT0200 g ADAM_VALIDATE PROCESS GLOBALLIBRARY ct/cstGloballibrary
13 CSTO0200 9 ADAM_VALIDATE PROCESS CSTVERSION: 1.5
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Analysis Results (Tables, Listings, and
Figures)

Each generated statistical display should correspond to a table shell, as described in
the TLF Metadata section. (See Figure 9.9 on page 365.)

For example, the Summary of Demographic and Baseline Characteristics provided in
Table 14.2.01 is shown in this figure:

Figure 9.14 Sample Analysis Report: Table 14.2.01

Table_14.2.01
Summary of Demographic and Baseline Characteristics
Intent to Treat

Placebo | Low Dose | High Dose
(N=21) | (N=23)

n(%) | n(%)
Age (Years) n 21 23 22 66
Mean 349 386 376 371
STD 10.84 8.52 10.88 10.07
Median 33 40 37 38
Min 20 21 18 18
Max 53 48 54 54
Age <30years | B8(38.1%) 5(217%) |5(227%) 18 (27.3%)

3045 years | 7 (33.3%) 11(47.8%) 10 (45.5%) 28 (42.4%)
>45years | 6(28.6%) 7(30.4%) |7 (31.8%) 20 (30.3%)

Sex Female 15 (T1.4%) 11 (47.8%) | 12 (54.5%) | 38 (57.6%)
Male 6(28.6%) 12 (52.2%) |10 (45.5%) | 28 (42.4%)
Race Asian 4(19.0%) 4(17.4%) | 1(45%) | 9(13.6%)
Black 2(95%) 6(26.1%) 4(18.2%) | 12 (18.2%)

Caucasian | 9(42.9%) 9(39.1%) | 11 (50.0%) 29 (43.9%)

Hispanic | 2(9.5%) 4 (17.4%) |5(227%) |11 (16.7%)
Other 4 (19.0%) 1(4.5%) |5(7.6%)




Sample Reporting Methodology 371

Analysis Results Metadata

The Analysis Data Model (ADaM), Version 2.1 document provides specifications for
capturing analysis results. As a result, traceability back to the contributing source data is
possible. Table 9.4 on page 350 identifies the columns to be included in the analysis
results data set. All analysis results metadata for the two statistical displays provided
with the SAS Clinical Standards Toolkit is shown in this figure:

Figure 9.15 Analysis Results Metadata

DISPID__ | DISPNAME | RESULTID | PARAM [ PARAMCD | ANALVAR | REASON | DATASETS | SELCRIT
1 |Table 14201  Summary of Demographics and Baseine Characteristics, ITT Populaion  Age, Sex and Race summaries muliple  Prespeciied in SAF | ADSL ITTFL="r"
2 Table_14.31.1 Incidence of Treatment-Emergent Adverse Events by System Organ Class  Incidence of Treatment-Emergent AEs rultiple Prespecified in SAP  ADSL, ADAE  SAFFL=Y"
and Preferred Tem, Safely i
DisPD | DOCUMENT | PROGSTMT | MMLPATH | SMLTITLE
AP Section 10.1.1. Subject demographics will be
Table_14.2.01 summatized for esch treatment population. Summaty &_cstSRoot/cdisc-adam-2 1-1 5/ Fanalysis/code/Table_14.201_nomd.sas  ././Table_14.201 pdi Table 14 2,01 - Surimary of Demographics and Baseline

descriptive statistics and column frequencies will be
provided, Nao inferential statistics are planned.

SAP Section 10.4.2. Treatment emergent adverse
events and serious adverse events were summarized by
Table_14.31.1 system organ class [SOC) and preferred teim [PT). The & csiSRoot/cdisc-adam-2.1-1 5/sascsidemodata/analysis/code/Table_14.31.1_nomd.sas .././Table_14.31.1.pdl Table 14.3.1.1 - Incidence of Treatment-Emergent Adverse Events

incidence of hieatment emergent events grouped under by System Drgan Class and Prefered Term, S alety Population
preferred terms for each active treatment were compared

to placebo using Fisher's exact test.

Characteristics, ITT Population

The analysis results data set is located at:

sample study library directory/cdisc-adam-2.1l/sascstdemodata/
metadata/analysis results.sas7bdat
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Sample Reports

Overview

To show how the SAS Clinical Standards Toolkit metadata and results can be
summarized in a report format, several sample reports are available with the SAS
Clinical Standards Toolkit. These reports are offered as templates that can be modified
to facilitate data review. The report templates are PROC REPORT implementations that
use ODS to generate report output in a variety of formats supported by ODS. Three
sample reports are provided:

Report 1: This report is applicable to most SAS Clinical Standards Toolkit processes.
It itemizes records that are written to the Results data by the process. In the case of
validation processes, this report itemizes Results data set records by validation
check.

Report 2: This report is specific to the SAS Clinical Standards Toolkit validation
processes for standards that have the concept of source data domains (for example,
CDISC SDTM and CDISC ADaM). Results are summarized by domain.
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Report 3: This report is specific to the SAS Clinical Standards Toolkit validation
functionality that summarizes all available metadata about validation checks for a
supported standard. This report offers a multi-panel or one-page-per-check
presentation format.

Process Results Reporting

Reports 1 and 2 have multiple sections or panels. Each section can be optionally
generated. Several sections are common to each report, including a report summary, a
listing of key process inputs and outputs as defined in the SASReferences data set, a
summary of validation metrics, and a general process messaging panel.

A sample driver program is provided to define the SAS Clinical Standards Toolkit
environment and to call the primary task framework macro (%cstutil_createreport). This
excerpt from the driver program header provides a brief overview:

cst_report.sas

Sample driver program to perform a primary Toolkit action, in this case,
reporting of process results. This code performs any needed set-up and data
management tasks, followed by one or more calls to the %cstutil createreport ()
macro to generate report output.

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

(1) This code is run as a natural continuation of a CST process, within
the same SAS session, with all required files available. The working
assumption is that the SASReferences data set (referenced by the
_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
established, but the user has a CST results data set and therefore can
derive the location of the SASReferences file that can provide the full
CST setup needed to run the reports.

Assumptions:
To generate all panels for both types of reports, the following metadata
is expected:
- the SASReferences file must exist, and must be identified in the
call to cstutil processsetup if it is not work.sasreferences.
- a Results data set.
- a (validation-specific) Metrics data set.
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- the (validation-specific) run-time Control data set itemizing the
validation checks requested.
- access to the (validation-specific) check messages data set.

The reporting as implemented in the SAS Clinical Standards Toolkit attempts to address
these two scenarios described in the driver module header above:

1 Some SAS Clinical Standards Toolkit task (such as validation against a reference
standard) has been completed. The Results data set has been created. And, in the
same SAS session (or batch job stream), you want to generate one or both reports.
In this scenario, the reporting process uses the SASReferences data set defined by
the global macro variable _cstSASRefs that was used by the previous process. The
Results data set to be summarized in the report is the data set that was previously
created and perhaps persisted to a location other than the SAS Work library.
(Whether the data set was persisted was specified in the SASReferences data set.)
Other files required by the report are identified in Table 10.1 on page 376.

TIP Best Practice Recommendation: The cleanup macro,
%cstutil_cleanupcstsession, should not be called between primary tasks in a SAS
Clinical Standards Toolkit SAS session (such as between validation and reporting).
This keeps required files, macro variables, autocall paths, and so on, available for
the reporting code.

2 The Results data set that was created in some prior SAS Clinical Standards Toolkit
session is available. You want to generate one or both reports. The SAS Clinical
Standards Toolkit processes add informational records to the Results data set,
documenting the process itself. For example, a SAS Clinical Standards Toolkit
CDISC SDTM validation process writes records to the Results data set that contains
this sample message text:

Message

PROCESS STANDARD: CDISC-SDTM

PROCESS STANDARDVERSION: 3.1.1

PROCESS DRIVER: SDTM VALIDATE

PROCESS DATE: 2010-01-25T11:56:17

PROCESS TYPE: VALIDATION

PROCESS SASREFERENCES:
Isasroot/../SASClinicalStandardsToolkitSDTM311/
9.1.3/sample/cdisc-sdtm-
3.1.1/SASDemo/control/sasreferences.sas7bdat
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From this information, a reporting process can attempt to find and open the
referenced SASReferences data set to derive information for some or all of the
report sections.

CAUTION! There are obvious limits to how useful any SAS Clinical Standards
Toolkit Results data set can be in rebuilding a session for reporting purposes.
For example, if the SASReferences data set was built in the Work library in a
previous session, then it will not be available and the report process fails. Similarly, if
the SASReferences data set references library and file paths using a macro variable
prefix (for example, & cstGRoot or &studyRootPath), and those macro variables are
not set or point to a different root path than the original process, then the report
process might fail or yield unpredictable results. In the example above, the
referenced SASReferences data set points to a !sasroot folder hierarchy that was
used for a SAS Clinical Standards Toolkit 1.2 process. This folder hierarchy no
longer exists in the SAS Clinical Standards Toolkit 1.5, so the results data set would
not be found. This scenario or technique is most appropriate for sites that adopt a
consistent means of building and populating SASReferences data sets.

Table 10.1 Metadata Sources for Reporting

Scenario 2: Using a Results
Data or Metadata Scenario 1: Continuation of an Data Set from a Previous SAS

Source Active SAS Session Session

SASReferences & cstSASRefs used by the prior The Results data set record
task that generated the Results containing the message
data set. PROCESS SASREFERENCES

attempts to use the referenced file.
& cstSASREefs is set to this file.

Results Precedence: As provided in the cst_report.sas
driver program _cstRptResultsDS

1 The data set referenced in macro variable.

& cstSASRefs with
type=results and subtype is
either results or
validationresults.

2 The data set referenced by
& cstResultsDS.



Data or Metadata
Source

Metrics

Validation_Control

Messages

Scenario 1: Continuation of an
Active SAS Session

Precedence:

1 The data set referenced in
& cstSASRefs with
type=results and subtype is
either metrics or
validationmetrics.

2 The data set referenced by
& cstMetricsDS.

The data set referenced in
&_cstSASRefs with type=control
and subtype=validation.

& cstMessages used by the prior
task.
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Scenario 2: Using a Results
Data Set from a Previous SAS
Session

The data set referenced in
&_cstSASRefs with type=results
and subtype is either metrics or
validationmetrics.

The data set referenced in
&_cstSASRefs with type=control
and subtype=validation.

& cstMessages built by a call to
Y%cstutil_allocatesasreferences.

Note: Beginning in the SAS Clinical Standards Toolkit 1.3, you are able to define report
output locations in the SASReferences data set. These locations can be defined with
type=report in SASReferences. They can be further specified in the framework
Standardlookup data set. For more information, see Chapter 2, “Framework,” on page

7.

This code is excerpted from the cst_report.sas driver module and performs the setup
tasks that are specific to reporting:

* Initialize macro variables used for this task *;
%$let cstRptControl=;
%let cstRptLib=;

%let cstRptMetricsDS=;
$let cstRptOutputFile=&studyOutputPath/results/cstreport.pdf;
%$let cstRptResultsDS=;

%let cstSetupSrc=SASREFERENCES;
%$let cstStandard=CDISC-SDTM;
%let cstStandardVersion=3.1.2;

$cstutil processsetup( cstSASReferencesLocation=&studyrootpath/control) ;
%cstutil reportsetup( cstRptType=Results) ;
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In this piece of code:

The report output is specified in the _cstRptOutputFile variable and is in
&studyOutputPath/results/cstreport.pdf. The studyOutputPath variable
was previously defined to point to a folder with Write permissions.

The _cstSetupSrc=SASREFERENCES statement tells the process that a
SASReferences data set is available and should be used to complete setup tasks.

The call to the %cstutil_processsetup macro provides the location of the
SASReferences data set using the previously defined &studyRootPath variable.

The call to the %cstutil_reportsetup macro completes the setup steps that are
required to generate report 1, itemizing results data set records by validation check.

An alternative setup to support Scenario 2, as described on page 375, would include
these code excerpts:

%let cstSetupSrc=RESULTS;

%cstutil processsetup () ;

%let cstRptResultsDS=work.validation results;
%cstutil reportsetup( cstRptType=Results) ;

In this piece of code:

The _cstSetupSrc=RESULTS statement tells the process that a SAS Clinical
Standards Toolkit process results data set should be used as the initial metadata
source to complete the setup tasks.

The call to the %cstutil_processsetup macro without parameters, and with
_cstSetupSrc=RESULTS, defers the remaining setup steps to the
%cstutil_reportsetup macro.

The call to the %cstutil_reportsetup macro completes the setup steps required to
generate report 1, itemizing work.validation_results records.

As the final step, the reporting driver program makes one or more calls to the utility
reporting macro. At a minimum (using default parameter values), a simple macro call to
create report 2 might include this code:

%cstutil createreport( cstsasreferencesdset=& cstSASRefs, cstreportbydomain=Y,
_cstreportoutput=&studyrootpath/results/cstchecktablereport.pdf) ;
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This table describes all supported parameters in the sample %cstutil_createreport
macro.

Table 10.2 Supported Parameters for the %cstutil_createreport Macro

Parameter Description

_cstsasreferencesdset The libref.dataset of SASReferences data set used for a specific
process. This parameter is optional. If it is specified, then
_cstresultsdset and _cstmetricsdset parameters are ignored.
Either _cstsasreferencesdset or _cstresultsdset must be
prowded

_cstresultsdset The libref.dataset of the SAS Clinical Standards Toolkit process
Results data set. This parameter is optional. Either
_cstsasreferencesdset or _cstresultsdset must be provided. This
parameter is ignored if _cstsasreferencesdset is specified.

_cstmetricsdset The libref.dataset of the SAS Clinical Standards Toolkit process
Metrics data set. This parameter is optional. This parameter is
ignored if _cstsasreferencesdset is specified.

_cstreporterrorsonly If N (default), then this parameter reports all records in the
Results data set, including information and non-error results. If Y,
then this parameter reports only records in error (where the
Results data set field results.resultflag=1).

_cstreportobs If null (default), then this parameter reports all records in error
(where results.resultflag=1) in the Results data set. Otherwise,
set this parameter to any integer value > 0, signifying the number
of records to print per checkid (where results.checkid is non-null).
If _cstreportobs > 0 excludes any records, then a footnote is
printed, noting that not all records were printed.

_cstreportbytable If N (default), then this parameter does not report results by table
(that is, run report 1). If Y, then this parameter reports results by
table (that is, run report 2).

_csttablechecksdset Report 2 parameter. A data set that provides a list of tables for
each check. Using this parameter assumes that this data set has
been built before running this report. For more information, see
“Supplemental Validation Check Metadata: CDISC SDTM
Domains by Check” on page 141. This parameter is optional. If
this parameter is not used, then the data set is created.
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Parameter

_csttablecheckscode

_cstkeeptablechecklist

_csttablesubset

_cstreportoutput

_cstsummaryReport

_cstioReport

_cstmetricsReport

_cstgeneralResultsReport

_cstcheckldResultsReport

Description

Report 2 parameter. The code module (macro) to build
_csttablechecksdset if it does not exist, or is not passed as a
parameter. This parameter is required only if _cstreportbytable=Y
and _csttablechecksdset is not provided.

Report 2 parameter. The value is Y or N (default). If running
report 2, then keep the derived list of tables (_csttablechecklist)
to reuse in subsequent report requests. Building this file takes a
while.

Report 2 parameter. This parameter is optional. It produces a
report based on a specific table, indicated by libref.data set. If the
value is blank or the keyword _ALL _is specified, then all tables
are included in the report. This parameter is ignored if
_cstreportbytable=N.

The path and filename where report output is to be written. File
types HTML, RTF, and PDF are supported. This parameter is
required.

The value is Y (default) or N. If set to Y, then generate the report
summary panel.

The value is Y (default) or N. If set to Y, then generate the
process inputs and outputs panel.

The value is Y (default) or N. If set to Y, then generate the
process metrics panel. This parameter should be set to N for any
non-validation reports and cases where metrics are not
generated.

The value is Y (default) or N. If set to Y, then generate the
general process reporting panel.

The value is Y (default) or N. If set to Y, then generate the
process results panel.

A more complete example of the %cstutil_createreport reporting macro includes this

macro call:

%cstutil createreport (
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_cstsasreferencesdset=& cstSASRefs,
_cstresultsdset=& cstRptResultsDS,
_cstmetricsdset=& cstRptMetricsDS,
_cstreportbytable=N,
_cstreporterrorsonly=Y,
_cstreportobs=50,
_cstreportoutput=%nrbquote (& cstRptOutputFile),
_cstsummaryReport=Y,
_cstioReport=Y,
_cstmetricsReport=Y,
_cstgeneralResultsReport=Y,
_cstcheckIdResultsReport=Y) ;

Interpretation of this request (based on the parameter descriptions in Table 10.2 on
page 379) produces a (validation) results listing that contains all five report panels and
includes only the first 50 errors that are reported for each validation check.

These displays show report content. The displays apply to report 1 (by checkid) unless
otherwise indicated.

Display 10.1 Example of Report Summary

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 VALIDATION

Report Summary
Report Parameter Value
SASReferences data set work__csisasrefs
Results data set results validation_results
Metrics data set results validation_melrics
CS5T Process datetime 2013 03-31T21:268:43
Report only emors, wamings & notes? Yes
# records to report 50
Report results by table Mo
Report output file c/estSamplel ibranylcdisc-sdim-3.1.3-1 Seascsidemodatairesults/csireport pdf
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Display 10.2 Example of Process Inputs and Outputs

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 VALIDATION

Process Inputs/Outputs

Type Path
Autocall Libraries {sdtmauto sasautos)
sdtmauto: cfestGlobalLibraryfstandards/cdisc-sdim-2.1.3-1.5/macros
Fomat Search Path Libraries | (srcfmt catfmt)
srefmt: cifestSamplelibrany/cdisc-sdim-3.1.3-1. 3¥sascstdemodatafterminclogyformats
catfmt: cfestGloballibrany/standards/cdisc-terminology-1.5fcdisc-sdtmd 20121 2formats
Reference Metadata clestGloballibrary/standardsicdisc-sdim-3.1.3-1 S/metadata
Source Data cfestSamplelibrany/cdisc-sdtim-3.1.3-1 2/sascstdemodataldata
Source Metadata cfestSamplelibrany/cdisc-sdim-3.1.3-1 S/sascstdemodata/metadata
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Display 10.3 Example of Process Metrics (Report 1)

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 VALIDATION

Process Metrics

Check Metrica

£ Check # Recs #
Invocations (i available) Emors
1 ]

# of distinct check invocations 15 m 1 1]
# check invocations not run - 1ISBTHIJ1T 1 1 1] 1]
Ermors (sevenity=High) reported 1 ] soTmo033 1 1 0 0
Warnings (severity=Medium) reported a1 | soTMoS80 | 1 25 24 0
Notes (severitysLow) reported | 118 [l SDTMOS01 1 3 0 0
Structural errors, wamings. and notes | o | soTmosos | 1 3% 0 0
Content ermors, wamingsand notes 210 [l SDTM0ET3 1 1 0 1
e — : = :
SDTMOS09 | 1 118 118 0
SDTHH]BTEIE 1 1 1 1]
SDTMOB4T 1 1 1 0
SDTMO843 1 1 o 0
SDTMO845 | 1 64 64 0
SDTMO86D | 1 2 2 0
SDTMOSTZ 1 1 0 0
Foiz "¥ Chectk nmwvooadSions Spb Run™ Poudes boln oheciy thae oid mol ran ana’ o, T Saled o comphsie. successfiahy
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Display 10.4 Example of Process Metrics by Domain (Report 2)

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 VALIDATION

Process Metrics

& Check # Reca [
Invocations | (if available) | Errors

3
3
3
4
3
G
4
3
3
3
3
3
3
3
3
3
3
3
3
2
3
2
3
3
4

# of distinct check mvocations 15 | AE
#checkinvocatonsnotrn | 1fice
Errors (severity=High) reported . iflcm
Warnings (severity=Medium) reported o1l co
et T )
Structural ermors, wamings and notes | ol om
Gontent oo, wmings andnotes | 210 [] 05

W W00 W W W W W W W e wwwewe Mo el e ww
elelelvo|lojleo|oia|nle|oje|leoleoe|loe|liasieleliele

ﬂﬂiﬂﬂﬂﬂ:ﬂﬂﬂEﬂﬂﬂﬂ'ﬂﬂﬂﬂ'ﬂ-—#ﬂ-ﬂﬂﬂﬂ
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Display 10.5 Example of General Process Reporting

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 VALIDATION

General Process Reporting

1 CST_SETPROPERTIES CSTo108 ]

Ko The propertas were processed from the PATH
clesGioballibearyistandards/cst-framework- 1, Siprogramainitioize properties
1/ CsT CSTO200 I Ko The SAS lbred csttmplt was allocated to
CREATEDSFROMTEMPLATE [ ILibraryistandardsicst-fr k-1 Shempiates to periorm the template lookup
2icsr_ CETOI0Z | Info No worksasreferences was created 3s requested
CREATEDSFROMTEMPLATE
1 CS5TUTIL_PROCESSSETUR | CSTox00 Infia No [ Process setup =5 using this SASReferences: Csersisasses\Applatail ocal TemplSAS
Temporary Fies\_TDS818_D72872_fsasreferences
1| E5T_ C5Ta200 Info Ko SATReferences data et was successfuly validated
INSERTSTARDARDSASREFS
2 CSTUTIL_ CSTOZ00 Infa No SASReferences data et was successfully valdated
ALLOCATESASREFERENCES
1 CST_SETPROPERTIES C5T0108 Infs No The propertss wene processad Som the PATH
. elestGloball brarystandards/cdisc-sdtm-2.1.3-1 Sprograme/intialize propernes.
1 CEST_SETPROPERTIES CSTO108 ] Ne The propertss wers processed from the PATH
clesSamnplel bearycdisc-sdim-3.1.3-1 Ssascsidemodataprogs Waldaton propertes
1] SEHM_VALIATE CET0s No | PROCESS STANDARD: CDISC-SOTM
2 SDTM_VALIDATE C5TH200 Infa No PROCESS STANDARDVERSION: 3.1.3
3 SDTM_VALIDATE CST0200 Infe Ko | PROCESS DRIVER: Unspecified
4 SDTM_VALIDATE C5TO200 Infe Ko PROCESS DATE: 2013-03-31T21:28:43
§ EDTM _VALIDATE CST0200 Inf Na PROCESS TYPE: VALIDATICON
§ SOTM VALIDATE | cSTM00 | Info No | PROCESS SASREFERENCES: CUsersisasses\AppDatall ocakTempiSAS Temporary
Files, TDSS16 D72072_/sasreferences sas7hdat

Display 10.6 Example of Validation Results by CheckID (Report 1)

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 VALIDATION

Process Resuilts, CheckiD: SDTM0580

Description: Varable values should be populated with terms found in Completion/Reason for Non-Completion (C66727) CDISC controlled terminology
codelist

Check scope: (Tables) DS, (Columns) DSDECOD
Source: WebSDM (R5112)
Lookup type: FORMAT, Lookup source: SNCOMPLT
Validation check macro: cstcheck_notincodelist, using source metadata

Check Seq Source Result Problem Actusl
Invocation | & Data Identifier Message Severity | Detected? Value Keys
1 2 SRCDATADS. | SDTMOZED | Vahee of DSDECOD notfound in | Waming Yas DSDECOD=LOST TO FOLLOW  STUDYID=SASCSTDEMODATA,
DSOECOD | NCOMPLT Controlied Terminology UF USUBND=5003P011,
| Codeist DSDECOD=LOST TO FOLLOW
UP.DSSTDTC=2008-07-01
1 3 SRCDATADS. | SDTMOSED | Value of DSDECOD notfound in | Waming Yes DSDECOD=LOST TO FOLLOW | STUDYID=SASCSTDEMODATA.
DSDECOD | NCOMPLY Controlled Terminclogy up USUBND=SD0XP0DT,
| Codelst DSDECOD=LOST TO FOLLOW
UP,DSSTDTC=2008-05-06
1 4 SRCDATADS | SOTMOSE0 | Value of DSDECOD notfound in | Warning Yes DSDECOD=LOST TOFOLLOW | STUDYID=SASCSTDEMODATA.
DSDECOD | KCOMPLT Controlied Terminology up USUBRD=5003P009,
| Codelist DOSCECOD=LOST TO FOLLOW
UP.DSSTDTC=2008-D8-16
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Display 10.7 Example of Validation Results by Domain (Report 2)

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 VALIDATION

Check Check Seq Sowce Result Problem
D Invocstion| # Dats Identifier Message Severity | Detected?
S0TMOSSD 1 2 SRCDATADS SOTMO580 | Valve of DSDECOD not Waming Yei
DSDECOD found in NCOMPLT
Conftrolied Terminalogy
Codelist
SOTMOSE0 1 3 SRCOATADS, | SDTMOS0 |Vale ofDSCECODnat | Waming Yes
DSDECOD found in NCOMPLT
Conrolied Teminclogy
Codelist
SDTMOS20 1 4 SRCDATADS.  SDTMDSSD | Value of DSDECOD not Warming Yes
DSDECOD found in NCOMPLT
Controfied Teminalogy
Codelist

Process Results, Table: DS

Actual
Value

DSDECOD=LOST TO
FOLLOW UP

DSDECODELOST TO
FOLLOWUP

DESDECOD=LOST TO
FOLLOWLP

Validation Check Metadata Reporting

Keys

STUDYID=
SASCSTDEMODATA
USUBD=3002P011,
DSDECOO=LOST TO
FOLLOW

UP . DS3TDTC*2008-07-01
STUDYID=
SASCSTDEMODATA,
USUBNID=5003P007,
DSDECOD=LOST TO
FOLLOW
UP.DS5TDTC=2008-05-00

STUDYID=
SASCSTDEMODATA.
USUB.ND=5D03P000,
DEDECOD=LOST TO
FOLLOW

UP DS5TOTC=2008-06-18

Report 3 offers the complete set of metadata about each validation check that is
available in the SAS Clinical Standards Toolkit. The report can be printed in a multi-
panel or one-page-per-check presentation format.

A sample driver program is provided to define the SAS Clinical Standards Toolkit
environment and to call the primary task framework macro
(%cstutil_createmetadatareport). This excerpt from the driver program header provides

a brief overview:

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 %cstutil 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 natural continuation of a CST process, within

the same SAS session, with all required files available.

assumption is that the SASReferences data set (& cstSASRefs) exists and

The working
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contains information on all files required for reporting.

This code is being run in another SAS session with no CST setup
established. 1In this case, the user assumes responsibility for
defining all librefs and macro variables needed to run the reports,
although defaults are set.

Assumptions:

(1)

(7)

SASReferences 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.

The user of this code may override any cstutil createmetadatareport
parameter values.

Only the cstutil createmetadatareport & cstRptControl and & cstMessages
parameters are REQUIRED.

If the cststdrefds parameter is not set, the associated panel cannot be
generated.

By default, a PDF report format is assumed. This may be overridden.
Report output will be written to cstcheckmetadatareport.pdf in the SAS
WORK library unless another location is specified in SASReferences or
in the set-up code below.

The report macro cstutil createmetadatareport will only produce panel 1
(Check Overview) unless any of the last 3 parameters are set to Y.

Report setup is similar to reporting on process results. The only key difference is that
the call to the %cstutil_reportsetup macro passes a different parameter value to request
check metadata reporting:

%$cstutil reportsetup( cstRptType=Metadata) ;

To generate the metadata report, the reporting driver program makes one or more calls
to the utility reporting macro. At a minimum (using default parameter values), a simple
macro call to create report 3 might include this code:

%cstutil createmetadatareport (

_cstValidationDS=& cstRptControl
, _CstMessagesDS=& cstMessages
,_cstReportOutput=%bquote (& cstRptOutput)

) .



388 Chapter 10 / Reporting

This table describes all supported parameters in the sample
%cstutil_createmetadatareport macro:

Table 10.3 Supported Parameters for the %cstutil_createmetadatareport Macro

Parameter

_cstStandardTitle

_cstValidationDS

_cstValidationDSWhClause

_cstMessagesDS

_cstStdRefDS

_cstReportOutput

_cstCheckMDReport

_cstMessageReport

_cstStdRefReport

_cstRecordView

Description

This parameter is optional. Title that defines the title2
statement.

This parameter is required. The validation data set that is
used by a SAS Clinical Standards Toolkit process. This is
Validation Master, Validation Control, or a derivative as
specified by you.

Optional WHERE clause applied to _cstValidationDS.

This parameter is required. The Messages data set used by
a SAS Clinical Standards Toolkit process.

The Validation StdRef data set created for a SAS Clinical
Standards Toolkit standard. This file is required if
_cstStdRefReport=Y.

This parameter is required. The path and filename where
the report output is to be written. File types HTML, RTF, and
PDF are supported.

Specifies whether panel 2 additional check details is run.
The default value is N.

Specifies whether panel 3 message details is run. The
default value is N.

Specifies whether panel 4 reference information is run. The
default value is N.

If the value is Y, then all available check metadata is
generated, by check, in a single listing. Either this listing, or
the multi-panel report can be generated in a single
invocation of this macro, but not both. The default value is
N.
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A more complete example of the %cstutil_createmetadatareport reporting macro
includes this macro call:

%$cstutil createmetadatareport (
_cststandardtitle=%str (CDISC-SDTM 3.1.3 Validation Check Metadata),
_cstvalidationds=refcntl.validation master,
_cstvalidationdswhclause=,
_cstmessagesds=&_cstMessages,
_cststdrefds=refcntl.validation stdref,
_cstreportoutput=%nrbquote (&studyOutputPath/results/cstcheckmetadatareport.pdf),
_cstcheckmdreport=Y,
_Ccstmessagereport=Y,
_cststdrefreport=Y,
_cstrecordview=N) ;

Interpretation of this request, based on the parameter descriptions in Table 10.3 on
page 388, produces a validation check metadata report (cstcheckmetadatareport.pdf)
that contains all four report sections for the CDISC SDTM 3.1.3 validation checks.

Display 10.8 Example of Check Overview

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 Validation Check Metadata

Check Overview

DomainsiData Sets Columns
Severity to which to which
Rule Description from Checksource of Check Check Applies Check Applies
SDTMOOOY | ** WebSDM IRS000 Identifies domain table that has zero rows and therefore contsins no data | Waming JALL_
SDTMODOZ ™ SAS SASDOT A load of data into JANUS requires that the DM, DS and EX domains be | Error DM=DS+EX
submitted for each study to be loaded.
SDTMODO3 | ™ SAS SASDOME WebSDM and the SDTM model require only the DM domain be present. | Error oM
SDTMODD4 | ™™ SAS SASD033 Source metadata includes domain data set not found in reference Note JALL
metadata

SDTMODO5 ™ SAS SASD034 Custom domain data set does not adhere to specification naming Mote ALL_
guidelines
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Display 10.9 Example of Additional Check Details (Panel 2) [ cstCheckMDReport=Y]

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 Validation Check Metadata

Additional Check Details

Validation ype [ use sas |

Check Code Source Standard | Format | Check | Report
Identifier Source Metadata i T Name | Status AN?
SDTMO001 l WebSDM Metadata  csicheck_zeroobs Yes Mo codelogic for this check Active Yes
SDTMO002 : SAS | Metadata  cstcheck_zeroobs | Mo Numdehglc hrﬁnsehu:i Active Yes
SDTMO002 SAS | Metadata | cstcheck zeroobs | No Neo codelogic for this ﬁwck Active Yes
SDTMOOD04 | SAS | Metadata | cstcheck_ Yes proc sql noprint.create table work._cstproblems as select sro.sasref, sre.table | Active Yes
dsmismatch from work _csfiablemetadata src left join work_cstrefiablemetadata ref on
{ref.table) where ref.table=""quit;
SDTMO00S | SAS Metadata | csicheck_ Yes pmcsdﬂwﬂmwmublowm as select A L Active Yes
dsmismatch from work._s 1.4)r=
*SUPP* and (ksubstriklefi{upcass{table)). 1,1} not in (X" *Y* "Z') or fengthitable)|
ne 23)) sre imjun work,_cstreftablemetadata ref on
P J=upcase(ref table) where ref.table="quit
SDTMO00E SAS Metadata I estcheck [ Yes proc sql noprint:select upcase(data sasref] into:_cstSourceData from I I | Active Yes
demismatch M _csttablemetadata datajcreate table work._cstproblems as select
, D as sasref, as table from sashelp vstable data left
join work._g src on data. table) where
sre table="" and data fibname=" '8_cstSourceData®;quit;

Display 10.10 Example of Message Details (Panel 3) [ cstMessageReport=Y]

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 Validation Check Metadata

Message Details

Message | Message
Parameler | Parameter

Validation 2
Check Default
Identifier Message Text Value Basis or Explanation for Result
SDTMWN MSBM Dnmain& mlmumwu msng |
SOTMDO0Z | SAS umm {or empty) DM, DS or EX domain
SDTMO003 | SAS Msslng {at mpm D&! dmm
SOTMOOB4 | SAS M&umnumwmmmm
SDTMO00S | SAS Cmdlmndmﬂ\dmmmo | CDISC has reserved domain codes beginning with the letters X, ¥, or
| Z for the creation of custom domains. All others are subject to future

CDISC use.
SDTMDOOG SAS | Demain not found in study metadata
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Display 10.11 Example of Reference Information (Panel 4) [ _cstSTDRefReport=Y]

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 Validation Check Metadata

Reference Information

Validation
Check Reference in Source
Identifier | Source of Information | Supporting Check Source Text that Supports Check
SDTMODO1 . SDTM 3.1.2 Implementation 3.2, page 17 In the event that no records are present in a dataset (e.g., a small PK study where no subjects took concomitant medications), the
Guide | empty dataset should not be submitted and should not be described in the define.xm! document
:so‘ms_m:mm.maum 2.5 page 12 | A sponsor should only submit domain datasets that were actually collected (or directly derived from the collected data) for a given
Guide study.
SDTMO002 Janui Qperational Pilot SDTM V. i jan emors in the staging area that will cause submissions o fail the vahdaton process amnfﬂkms l-hlmg mandatwry
| smnn page 3 _doms-nw-dmdommshrhnulwmm“ grap Ex P anst posi
SDTMO002 | Harmonization with Final Current Gap Assessment, _mmmtmmfmnhmmbmwmwmnamummmuswmmmomnsanaex
| FDA Validation Rules, v 0.5, Mandatory page 5 d be submitted for each study to be loaded. WebSDM and the SDTM model require only DM.
| 13-August-2007
| SDTM 3.1.2 Implementation  Appendix C2, page 274 D ics i asstof i that describe each subject in & clinical study. It is the parent domain for al)
| Guide other observations for human clinical subjects. See SDTM 2.2.8.
SDTMOD04 | SAS Convention IThisMsmw notes custom ins (or mish ins} not i in the table The
reference standard may be modified to include the domain if that domain is expected.
SDTMO00S :Som3.1.21mplomtmaﬁm 4.1.1.8, page 22 In some cases, sponsors may need to define new custom domains other than those represented in the SOTMIG or listed in Appendix
| Guide czmmummm:cmscm.mm;mmm.w-‘w:\o«mmmmwmuuu To sliminate any|
risk of a sponsor using a name that CDISC later o ines 1o have a different . demain codes beginning with the letters X, Y|
or Z have been reserved for the creation of custom domains, Mrm«-anrmarMumhhmwpm HNote the use of|
codes beginning with X, Y. or Z is optional, and not required for cusiom domains.
SDTMODOE | SAS Comvention 'Th-sdnclﬂnuﬁumydmmmﬂnmmﬂnms&mammdehﬂnmmhbiemmm If this data set represents 3
| data domain actually collected as part of the study, metadata about that domain should be added to the source tables and columns
metadata.

Display 10.12 Example of Using WHERE Clause
[ _cstValidationDSWhClause=checkid="SDTM0801'

SAS Clinical Standards Toolkit 1.5
CDISC-SDTM 3.1.3 Validation Check Metadata

Check Overview
(Where checkid="SDTM0801°)

Record
Identifier

Validation Source used by Domains/Data Sets Columns
Check Version ol ol Check Severity to which 1o which
Identifier | Standard Check Source Rule Description from Checksource of Check Check Applies Check Applies

SDTMOBOT | " WebSDM IRE500 Identifies non-Demographics domain subjects {USUBJID) not found in the. Error | LALL_-OMIDM] STUDYID+USUBJID
Demographics domain
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Display 10.13 Example of by Record View [ _cstRecordView=Y]

SAS Clinical Standards Toolkit 1.5

CDISC-SDTM 3.1.3 Validation Check Metadata

Full Metadata Listing for Checkid SDTM0001

Metadata ltem
Validation check identifier
Standard version

Source of check

Severity of check

Domainsidata sets to which check
applies

Ciplumns to which check applies
Category of check

SAS macre module name

Check should use source metadata
Ciode bogic used within code
Lookup standard type

SAS format name

Reference in standard supporting
check

Ciolumn walues to be reported
Current check status

Report all possible records in emor
Unigue check identifier

Rule description from checksource
Message text

Meszapge parametert default value
Message parameter? default value
Basis or explanation for result

Basis for check from nformation
SOUINTE

Basis for check from information
SOUINTE

Record identifier used by checksource

Value
SOTMOD01
312
WebSDM
IRS000
Waming
_ALL

WMetadata
cstcheck_zeroobs

Yes

Active

Yes

SOTMO101CST15050TM2 13201 30207 T18:15:21C5T

Identifies domain table that has zero rows and therefore contains no data

Diemain &_cstpam contams 0 observations or 5 missing

{1} 50T 3.1.2 Implementation Guide, 3.2, page 17: In the event that no records are
present in 3 dataset (e.g., a small PE study where no subjects took concomitant
medications), the empty dataset should not be submitted and showld not ke described n
the define.xml document.

{2) S0TM 3.1.2 Implementation Guide, 2.5, page 13: A sponsor should only submit
domain datasets that were actually collected [or directly derived from the collected data)
for a given study.
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Appendix 1

Global Macro Variables

Overview 393

Global Macro Variables and Their Associated Metadata 394

Overview

Most of the SAS Clinical Standards Toolkit global macro variables that are provided by
SAS are defined in properties files in the form of name and value pairs, such as:

_cstDebug=0

Each registered standard, including CST-Framework, has an initialize.properties file.
This file specifies global macro variables that are required by the standard and are
available for use in any SAS Clinical Standards Toolkit process that references the
standard. Each registered standard might have an action-related properties file that
specifies global macro variables that are needed for processes that perform the action.
An example of this type of action-related properties file is validation.properties.

A properties file is processed in one of two ways:

1 Adirect call is made to the SAS Clinical Standards Toolkit utility macro
%cst_setstandardproperties in a code module, such as a driver program like
validate_data.sas. The %cst_setstandardproperties macro calls %cst_setproperties.

2 The file is included in the SASReferences data set (with type=properties), in which
the %cstutil_allocatesasreferences macro calls %cst_setproperties.
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Global macro variables can be deleted at the end of a process if the SAS Clinical
Standards Toolkit utility macro %cstutil_cleanupcstsession is called with the
_cstDeleteGlobalMacroVars parameter set to 1.

Global Macro Variables and Their
Associated Metadata

Global macro variables and their associated metadata can be found in the
standardmacrovariables and standardmacrovariabledetails data sets in the standard
control folder.

These displays show examples of the standardmacrovariables data set and the
standardmacrovariabledetails data set.

Display A1.1 Example of the standardmacrovariables Data Set

macrovariable | label | description ] required | casesensitive il | propetyfiletype

This vanable enables specification of the order in which
Specifies the onder in the checks are fo be run. The _DATA_ value indicales
1 _cstCheckSortOrder  which validation checks  that checks are to be processed in the order definedin.= N N ANY validation
are to be un the Validation Control data set. You can specfy a set of

space-delimited keys from Vabdation Control columns for

example. checksource checkid)

Data set containing Data set that is used during processing that contains

2 _cstColumnMetadata  columndevel metadata columndeve! metadata (denved from edher the reference Y N DATASET valdation
supporting validation or study column metadata) that is used by the process.

 on. then _cstDebugOptions are set. Many files remain in

3 _cstDebug Tums debugging on oroff  the Work lbrary at process conclusion. Notethat when vy N DISCRETE intizlize

forthe session _cstDebug=1. the size of the SAS log is significantly
—_— larger.

5SAS session debugging

4 _cstDebugOptions options when SAS system options set when _cstDebug=1. N N ANY inttizlize
_cstDebug=1

This vanable enables you to change the fomat search
pa:hbu‘lfmm SASReferences fype=imisearch) entries

with <libref> or <ibref catalog> references. ¥ only dibref>
5 _cstFMTLbrares Madify format search path  is provided. then SAS assumes a catalog name of N N ANY initialize
FORMATS. Fthe value begins with = such as =
WORK), then the SAS Ciinical Standands Tookit moves
WORK_FORMATS to the end of the format search path
This variable is used in the dervation of _cetMessages.
The value APPEND appends measage files bazed onthe
order of SASReferences fype-messages) entries. The
6 _cstMessageOrder Merge or append message value MERGE allows references to multiple N N DISCRETE inttizlize
data sets? standard-specific message files including intemationalized

messages), retaining a single message per message |0,
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Display A1.2 Example of the standardmacrovariabledetails Data Set

macrovariable | macrovalue | macrovaluelabel default
1 _catCheck SortOrder _DATA_ Use order defined in the Validation Control data set Y
2 _cstColumn Metadata work._cstcolumnmetadata Y
3 _cstDebug 0 Off Y
4 _cstDebug 1 On N
] _cstDebugCptions mprint mlogic symbolgen mautolocdisplay Y
[ _cstFMTLibraries Y
7 _cstMessageOrder AFFEND Append records from multiple message data sets Y
8 _cstMessageOrder MERGE Merge records from multiple message data sets N
5 _cstMessages wark._cstmessages Y
10 _cstMetrics 0 Off N
11 _catMetrics 1 On Y
12 _catMetricsCrtMum BadChecks 0 counter intialized to 0 Y
13 _cstMetricsCrtMumChechs 0 counter initialized to 0 Y

The standardmacrovariables and standardmacrovariabledetails data sets can be easily
merged with the following SAS code:

proc sql;
gselect smv.*, smvd.macrovalue, smvd.macrovaluelabel, smvd.default
from control.standardmacrovariables smv,
control.standardmacrovariabledetails smvd
where smv.macrovariable = smvd.macrovariable;
quit;

Here are several commonly used global macro variables that are not defined in the
properties files previously described:

Global Macro Variable Example Comments

_cstGRoot C:\cstGlobalLibrary This variable is required. It defines
the location of _cstGlobalLibrary. It is
set with the autocall macro
%cstutil_setcstgroot, which is called
in most framework macros. It is used
most often in SASReferences paths
to enable relative path mobility.
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Global Macro Variable Example
_cstSRoot C:\cstSampleLibrary
studyRootPath C:\Study1
studyOutputPath C:\Study1\output

Comments

This variable is optional. It defines
the location of _cstSampleLibrary. It
is set with the autocall macro
%cstutil_setcstsroot, which is called
in most sample driver programs to
derive the studyRootPath and
studyOutputPath global macro
variables.

This variable is optional. It defines
the location of study data and
metadata. It is often set in user-
defined driver programs (for
example, validate_data.sas). It is
used in SASReferences paths to limit
the changes that are required when
changing input data sources, which
facilitates portability.

This variable is optional. It defines
the location of generated output. It is
often set in user-defined driver
programs (for example,
validate_data.sas). It is used in
SASReferences paths to limit the
changes that are required when
changing output locations, which
facilitates portability.
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