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What's New

What's New in the SAS Clinical
Standards Toolkit

Overview

Here are the significant new features in the SAS Clinical Standards Toolkit 1.7:
Macro changes
Support for CDISC CDASH 1.1
Support for CDISC Dataset-XML 1.0
Additional support for CDISC Define-XML 2.0

Reduced and consolidated validation_master data sets for SDTM 3.1.2, 3.1.3, 3.2,
and ADaM 2.1

Support for the Analysis Results Metadata 1.0 extension for Define-XML 2.0

Macro Changes

Here are the changes to macros that have been made in the SAS Clinical Standards
Toolkit 1.7:
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The framework macro % CSTUTILMANAGECOLUMNSIZE has been added.

This macro provides options to change the size of a column to the observed length
or the expected length. This macro is useful for reducing the size of a data set to
conform to regulatory submission guidelines. For complete information about this
macro, see the SAS Clinical Standards Toolkit: Macro APl Documentation.

The macro % CSTUTILCOMPAREMETADATASASDEFINE has been added.

This macro compares the metadata in a CRT-DDS 1.0 or Define-XML 2.0 define.xml
file with the metadata in the SAS Version 5 XPORT transport files or in the SAS data
sets. For complete information about this macro, see the SAS Clinical Standards
Toolkit: Macro APl Documentation. For more information about the standards, see
Chapter 9, “XML-Based Standards,” on page 291.

The macros %CSTUTILSQLCOLUMNDEFINITION,
%CSTUTILSQLGENERATETABLE, and % CSTUTILFINDFIXEXTDASCIICHARS
have been added.

The macros help you develop content for a new standard or study. Here are the
functions that they perform:

create SAS Clinical Standards Toolkit metadata files

create SQL code that generates data sets based on column definitions in SAS
Clinical Standards Toolkit metadata files

replace extended ASCII characters with characters that are acceptable to SAS

The macro %CSTUTILREGISTERCTSUBTYPE has been added.

This macro supports updates to the SAS Clinical Standards Toolkit metadata. This
macro enables the registration of a new set of controlled terminology to the global
standards library directory/standards/cdisc-terminology-1.7/
control/standardsubtypes.sas7bdat data set. For more information, see
Chapter 4, “Metadata Management,” on page 57.

The standard-specific macros crtdds_xmlvalidate.sas, ct_xmlvalidate.sas, and
odm_xmlvalidate.sas are no longer available in the SAS Clinical Standards Toolkit
1.7. These macros have been replaced by the %CSTUTILXMLVALIDATE macro.
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Support for CDISC CDASH 1.1

Support for the CDISC CDASH 1.1 standard has been added. This support includes
definitions of the 16 domains that are included in the following documents:

Clinical Data Acquisition Standards Harmonization (CDASH) Standard (Version 1.1,
January 18, 2011)

Clinical Data Acquisition Standards Harmonization (CDASH) User Guide (Version
1-1.1, April 12, 2012)

For a description of the implementation, see “CDISC CDASH 1.1” on page 130.

Support for CDISC Dataset-XML 1.0

The CDISC Dataset-XML 1.0 data standard has been implemented. It can be used to
transport CDISC SDTM, SEND, and ADaM data sets as part of a submission to the
FDA. It supports proprietary (non-CDISC) tabular data structure for data transfer
between two parties.

The implementation includes these features:

create Dataset-XML 1.0 files from study data with study data examples from SDTM
3.1.2 and ADaM 2.1

validate a Dataset-XML 1.0 file against the XML schema definition as published by
CDISC

import Dataset-XML 1.0 files into SAS data sets with study data examples from
SDTM 3.1.2 and ADaM 2.1

compare SAS data sets created from original SAS study data and SAS study data
that was imported from Dataset-XML 1.0 files

For a description of the implementation, see “CDISC Dataset-XML” on page 402.
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Additional Support for CDISC Define-
XML 2.0

Four macros have been added to support creating an initial version of the SAS source
metadata data sets source_study, source_tables, source_columns, source_codelists,
source_values, and source_documents. These data sets are entered to create a Define-
XML 2.0 file.

Here are the macros:

%DEFINE_CREATESRCMETAFROMSASLIB, which derives source metadata files
from a data library that contains SAS study domain data sets

%DEFINE_CREATESRCMETAFROMDEFINE, which derives source metadata files
from a data library that contains the SAS representation of a Define-XML 2.0
define.xml file for a study

%CSTUTILMIGRATECRTDDS2DEFINE, which migrates source metadata data sets
from CRT-DDS 1.0 to Define-XML 2.0

%CSTUTILGETNCIMETADATA, which creates the source_codelists data set from a
list of format catalogs that define the study formats and a SAS data set that contains
CDISC/NCI codelist metadata

For more information about these macros, see “Special Topic: Creating Study Source
Metadata to Create a CDISC Define-XML 2.0 define.xml File” on page 390.

Note: The macros %DEFINE_CREATESRCMETAFROMSASLIB,
%DEFINE_CREATESRCMETAFROMDEFINE, and
%CSTUTILMIGRATECRTDDS2DEFINE also create the source_analysisresults SAS
data set. This data set is entered to create a Define-XML 2.0 file that includes Analysis
Results Metadata.
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ADaM 2.1 Xxi

Reduced and Consolidated
validation_master Data Sets for SDTM
3.1.2, 3.1.3, 3.2, and ADaM 2.1

The validation_master data sets for SDTM 3.1.2, 3.1.3, 3.2, and ADaM 2.1 have been
reduced and consolidated for each standard to represent only the validation checks
provided by SAS. These validation checks enhance third-party checks to provide
consistent standard metadata and to ensure data quality for each standard.
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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
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acquisition, exchange, submission, and archival of clinical research data and
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. 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
deciding what functionality to provide in future releases.

References

Table 1.1 References

Reference Web Address ** Description

CDISC CDASH 1.1 http://www.cdisc.org/cdash Provides access to the Clinical
Data Acquisition Standards
Harmonization (CDASH)
standard (version 1.1) and the
Clinical Data Acquisition
Standards Harmonization
(CDASH) User Guide (version
1-1.1).

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

Reference

CDISC SDTM 3.1.3

CDISC SDTM 3.2

CDISC SEND 3.0

CDISC CRT-DDS 1.0

CDISC Define-XML 2.0

CDISC Dataset-XML 1.0

CDISC ODM 1.3.0

Web Address **

http://www.cdisc.org/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/dataset-
xml

http://www.cdisc.org/odm

References 3

Description

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).

Provides access to the Study
Data Tabulation Model Version
1.4, the Study Data Tabulation
Model Implementation Guide:
Human Clinical Trials Version
3.2, the Study Data Tabulation
Model Implementation Guide:
Associated Persons Version
1.0, and the Study Data
Tabulation Model
Implementation Guide for
Medical Devices (SDTMIG-MD)
Version 1.0.

Provides access to the
Standard for Exchange of
Nonclinical Data
Implementation Guide:
Nonclinical Studies, Version
3.0.

Provides access to the Case
Report Tabulation Data
Definition Specification (CRT-
DDS, also called define.xml)
Final Version 1.0.

Provides access to the Define-
XML 2.0 standard.

Provides access to the Dataset-
XML 1.0 standard.

Provides access to ODM
Version 1.3.0 files and
documentation.


http://www.cdisc.org/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/dataset-xml
http://www.cdisc.org/dataset-xml
http://www.cdisc.org/odm
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Reference

CDISC ODM 1.3.1

NCI CDISC Controlled
Terminology

CDISC ADaM 2.1

CDISC ADaM 2.1
Validation Checks

CDISC Analysis Results
Metadata 1.0 for Define-
XML 2.0

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.org/odm

http://www.cdisc.org/
terminology

http://www.cdisc.org/adam

http://www.cdisc.org/adam-
validation

http://www.cdisc.org/
adam#armv1

http://www.cdisc.org/adam

http://www.cdisc.org/adam

http://www.opencdisc.org/
projects/validator/cdisc-
validation-rules-repository

http://www.fda.gov/Forlndustry/
DataStandards/
StudyDataStandards/
ucm155327.htm

Description

Provides access to ODM
Version 1.3.1 files and
documentation.

Provides access to CDISC
Controlled Terminology.

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

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

Provides access to the Analysis
Results Metadata 1.0 extension
for Define-XML 2.0.

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/odm
http://www.cdisc.org/terminology
http://www.cdisc.org/terminology
http://www.cdisc.org/adam
http://www.cdisc.org/adam-validation
http://www.cdisc.org/adam-validation
http://www.cdisc.org/adam#armv1
http://www.cdisc.org/adam#armv1
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

FDA Study Data
Standards Resources

Advanced Review with
Electronic Data
Promotion Group
(PMDA)

SAS Technical Support

SAS Knowledge Base for
the SAS Clinical
Standards Toolkit

SAS Clinical Standards
Toolkit Documentation

SAS Clinical Standard
Toolkit: Papers

Web Address **

http://www.iso.org/iso/
iso_catalogue/catalogue_tc/
catalogue_detail.htm?
csnumber=40874

http://www.fda.gov/Forindustry/
DataStandards/
StudyDataStandards/
default.htm

http://www.pmda.go.jp/english/
review-services/reviews/
advanced-efforts/0002.html

Online form: http://
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#papers

References

Description

Provides information about the
ISO 8601 standard.

Provides access to a variety of
resources in support of
submission of clinical study
data to the FDA.

Provides information about the
PMDA's new approach to
electronic submissions of study
data.

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.


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://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/default.htm
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/default.htm
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/default.htm
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/default.htm
http://www.pmda.go.jp/english/review-services/reviews/advanced-efforts/0002.html
http://www.pmda.go.jp/english/review-services/reviews/advanced-efforts/0002.html
http://www.pmda.go.jp/english/review-services/reviews/advanced-efforts/0002.html
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#papers
http://support.sas.com/rnd/base/cdisc/cst/index.html#papers
http://support.sas.com/rnd/base/cdisc/cst/index.html#papers
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Reference

SAS Clinical Standards
Toolkit Samples and SAS
Notes

SAS in Health Care and
Pharma Community

SAS Training

External Vendor Tutorials

Web Address **

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

https://communities.sas.com/t5/
Health-Care-and-Pharmal/ct-p/
sas_health_pharma

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

** Accessed on December 4, 2014.

Description

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.)

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://support.sas.com/notes/index.html
http://support.sas.com/notes/index.html
https://communities.sas.com/t5/Health-Care-and-Pharma/ct-p/sas_health_pharma
https://communities.sas.com/t5/Health-Care-and-Pharma/ct-p/sas_health_pharma
https://communities.sas.com/t5/Health-Care-and-Pharma/ct-p/sas_health_pharma
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 9

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 Framework
module and the metadata for each data standard that is provided with the SAS Clinical
Standards Toolkit (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.

logs contains the transactionlog data set used by the metadata management
macros. For more information, see Chapter 4, “Metadata Management,” on page
57.

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 1logs directory contains one data set: transactionlog. This data set is populated
only by the metadata management macros. The data set can be updated by one or
more users depending on how the SAS Clinical Standards Toolkit is implemented (file
server installation or single installation on a laptop). The data set contains metadata
update information from all users.

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.
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The following display shows 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:

Figure 2.1 Global Standards Library: Metadata Standards Data Set

standad [mnemenic| standardversion | goupname | gioupversien | comment tootpath | i

1__|Coisc-apam ADAM 21 ADAM 21 COISCADAM V2.1 &_estGRoat /etandsids/cdiee-adam-2.1-1.7 % catSAoot /edisc-adam-21-1. T/sascatdemodata

2 |CDISCLDASH DaSH 1.1 COASH 11 COISCCDASH V1.1 &_cstGRoot /standaids/cdisc-cdashe 1-1.7 &_cstSRoot /edisc-cdash-1.1-1.7/sascstdemodata

3__|CoISC-CRTDDS CRT 1.0 DEFINE 1.0 CDISCCRTDDS V1.0 &_cGRool /standards/edisc-ctdds-1,041.7 &_cstSRoot /edisc-entdde1.041.7

4 __|opiscCT cT% 100 1% 1.00 CDISCCT XML Y1.0.0 &_cstGRoot./standards/cdisc-ct1,0.0-1.7 &_cstSRoot /ediscet1.0.01.7

5 |COISCOATASETXML  DATA 100 DATASET 100 COISC DatasetXML V1.0.0 &_cstGRool. /slandaids/edise- datasetsmb1.0.0-1.7 5 cstSRoot Jedisc-datasetin1.0.0-1.7

6 | COISCDEFINE XML DEF 200 DEFIME 200 COISC Define-xML 200 &_estGRoot /slandaids/edise-definenml 20017 %_cstSRool Jedisc-definesml-2.0.0-1.7

7__|coiscooM oM 130 DM 130 COISCODM V1.3.0 &_cstGRoot /standaids/edisc-odm-1.3.0:.7 %_csiSRoot /edisc-odm1.301.7

8 |Coiscoom oM 131 ODM 131 COISC 0DM V1.3 &_catGRoot /standards/cdisc-odm:1.3.1-1.7 #_catSFoot /odiscodm1 31-1.7

9 |coiscspTM SOTM 312 SOTM 312 COISCSDTM V1.2 &_cutGRloot /standaids/cdisc-sdin3.1,2:1.7 _caSRoot /edisc-sahme3.1.2:1. V/sascsldemadats

10 |CDISCSDTM SOTM - 313 SDTM 313 CDISCSDTM Y33 &_catGRoot /standaids/edise-sdim3.1,31.7 &_catSRoot Jedisc-edtin3.1.31. 7/sascatdemodata

11| COISC-SDTM SDTM 32 SDTM 32 COISCSDTM V32 & cutGRoot /standaids/cdisc-sdin3.2:1.7 &_catSRoot Jedisc-sdtme3 21,7 /sascstdemodata

12 |CDISCSEND SEND 30 SEND 30 CDISCSEND V3.0 &_ctGRoot /standards/edisc-send-3.0:1.7 &_cstSRoot /edisc-send-3.0-1 7/sascstdemodata

13 |COISCTERMINOLOGY €T NCI_THESALRUS  TERMINOLOGY  NCI_THESAURUS  COISC Teminology &_cstGRoot /slandaids/cdisc-teminology-1.7

14| CST-FRAMEWORK csT 12 FRAMEWORK 1.2 Clnical Standards Toolki Framewolk & _cstGRoot /stlandards/estframework-1.7 %_cstSHoot /ostamework 1.7

standard | | E [ [i [ supportsvalidation| fard| importast | exportssl | schema | productievision

1 |COISCADAM cortrol templates Y N ¥ Y N 17
2 |CDISCCDASH cortral templates Y N Y N N 17
3 CDISC-LRTDDS contral templates Y N hd ¥: ke CRT-DDS/1.0/mpoit/Root ksl CRT-DDS/1.0/expost/Root.xsl cdisc-crtdds-1.0.0/define-0-0.xsd 17
4 COISCLT control templates Y M hd Y ¥ CTA.0import/Root ksl CT/1.0/expont/Rootxsl cdisc-ct-1.0.0/contolledterminology1-0-0x 1.7
5 |COISCDATASETHML  cortrol templates ¥ N ¥ N Y edisc-datasetani 0.0/dataset] 00 xed 17
& |COISCDEFINE#ML control templates ¥ N ¥ N Y DEFINE-XML/20 0/impoit/Root usl  DEFINE XML, disc-defi Opsd 17
7 |coisC-oDM control templaies N N v v Y 0D 1.3 0immpont/Root us! 0DM/1.3 (Vexport/Root ss! edisc-odm-1.3.0/0DM1-30.xsd 17
8 | COISC-ODM control templates Y N ¥ ¥ Y ODMA1.3.1 Amport/Root ws| 0DM/1.3 1 /expart/Root xs! edisc-odm1.31/00M1-21 xsd 17
9 |COISCSDTM cortrol templates N N ¥ ¥ N 17
10 |COISC-SDTM corirol templates N N v v N 17
11 |CoISCSDTM cortral templates ¥ N v v N 17
12 |COISCSEND corirol templates ¥ N ¥ N N 17
13 |CDISC-TERMINOLOGY | conlrol ¥ N N N N 17

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.

The following display shows some rows and columns:

Figure 2.2 Global Standards Library: Some Rows and Columns of the Metadata
StandardSASReferences Data Set

T shanda ] I [ I ity | SéGml | e [ sevemvrte] 1 e memname
7 |CONSCADAM Fil aiocal aiocal  fesel i aiden H &_esiGReot fetarcands,cane-sdam 2 17 1imaces 1
2 COa5CADAM 4] chytimetadaly colarey raleraty L] il datarer H b_eriGicod febarkads/caltnc a2 11 Limaladats class_colwmne 10 Tbadel
_3_‘ COTSC ADAM 1 clarmmetpcialy {wble refrmta L o daarer H & eillifool ftarcaids/cfos-adan 211 Linatmbay clars_tablee a0 Todet
A ICOrSC-ADAM Fa) crimmlades ooug Picvmka Lo L deierm N k| fodiet oy 2 11 7/ contml ook g e "hie
2 Crimeladela o amalibedelal el L) LT defeoed N b_cilGRoot fibaranide/cdec-adamr 2 11 Fiomoal Parlnimacnvsialiedish 1o Tdd
21 calmelisdals fivacicvanitin iikimts bl ol daasd W t_eillFol Atandadi/cdoc-sdn 2 11 7homel ircadrarinnathei 189 bl
2 Eatimatadsts saisléninces ddets Wil g ditsid M &_estfiftont fibarduids/cdise-sdain 2 11 Fisariel Siclsitsanauinoet 441 Thisl
3| estmetadaty sarciand ddvets el ot debsost M b Extliflont fatardads/crfise-sdum 2 11 Floartl stanciands saiTbdal
21 bl lockup s e desi M &, oofifirer fsndnde/cdise-sdsr 2 141 Ticamel Rarciamsokg wsaThds
21 mesisge mestages bl gt dussst M L_cotliflent fmsrcians/edise-sdsm 2 111 Timesssges 1 mesiages saeThdm
21 e ks Lo el o e H b_ctliflcot fetardands/ cee-sdam2 11 7./ peogmame itghe propertier
Z1 DHoDte) repan (=) ) L) L] M L_catlRizot ftarcde/civc-sdum 2 1-1. 7 meomanm IepON QONtE
3l apmie: valdaon walrop o s L M _coififinol Atardans/ctioc-adanr 2 -1 1. peogams waldaiom properies
4] wieercecorinl  checkiabin reliril Bae il debaesi W &_calGiflcet /etarcland s caioc-addam 2 1-1 7./valilabony/coniio vabdabon_classbychecs. 1asPodat
SCADAM 2 [ i rubyaldaion mlerd I gudl daare H L_calGficet Atarchads/ctus adarme 2 141 7.4y adiaions/conb of
18 COMSCADAM 21 iebezers el el releril el i diigesi M L_exiGRent fsiardandy,cdie-addam 2 11 7 yaleishorseonh o
[37_corscanam 21 lergecoriol valkdaion el Bl o deigrs W &_coififinel febarcdas/ceing-adam 2 11 1 yalishony conh o
|18 corscapam 21 iprcemaladats  colin [ ] i detsed M b_eAGRGo Aol el -sdan 2 11 Lisaladaty ialmininte_cohgivs paiThdst
19 [COnsCaDamM 21 taldy irele el anid dateesd  H &_cillalenl 0 11 7 satadats rabaince Labia paitdal

The type and subtype columns can be used to reference information that the SAS
Clinical Standards Toolkit needs. This information is in the directory structures and file
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naming standards used by the customer. A full list of valid types and subtypes are
provided in this document.

The standards directory contains subdirectories for each of the standard versions that
is provided with the SAS Clinical Standards Toolkit. 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.

The following display shows the entire column list:

Figure 2.3 Global Standards Library: Metadata Standardlookup Data Set

standard standardversion | SASref | table | coumn | refcolumn refvalus | walug | detaut | nonnull| order [templatetype| template comment
108 |CDISC-ADAM 21 stdmeta standardsasieferences  flstype DATASET Y ¥ 1
109 |CDISCADEM 21 stdrmeta standadsasielerences  filetype FILE N Y 3
1110 [CDISC-ADAM 2.1 stdmeta standaidsasisferences  fletype FOLDER N v 4
111 [CDISC-ADaM 21 stdmeta standardsasieferences  ilype BOTH N Y 3
112 |CDISCADaM 21 stdmeta standardsasrelerences  intype INPUT Y Y 1
113 |CDISCADAM 21 sdmeta standardsasreferences  iolype ouTPUT N Y 2
114 |CDISCADAM 21 stdmeta standardsasieferences  reftype FILEREF N L4 2
115 |CDISC-ADAM 21 shdmeta standardsasreferences  refiype LIBREF Y ¥ 1
116 |CDISC-ADAM 21 stdmeta standardsasieferences  sublyps type CLASSMETADATA COLUMN N N 2 dataset tmplht columnmetadata
117 |CDISC-ADaM 21 stdmeta standaidsacisierences  sublype type CLASSMETADATA TABLE Y N 1 dataset tmplt. class_tables
118 |CDISCADAM |21 stdmeta standardsasieferences  sublype type CONTROL REFERENCE ¥ N 1 dataset csitmplt sasieferences
119 |CDISCADAM | 21 stdmets  standadsasreferences  sublyps type CONTROL VALIDATION N N 2 dataset csttmph.validation_master
120 |CDISCADAM 21 stdmeta standardsasteferences  sublype type CSTMETADATA LODKUP N N 3 dataset csttmplt. standardlookup
121 |CDISC-ADAM 21 stdmeta standardsasreferences  sublype type CSTMETADATA MACROVARIGBLEDETAILS N N 5 dataset cstimpl standardmactovanabledetails

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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The following display shows the directory structure for a Microsoft Windows global
standards library with cdisc-sdtm-3.1.3-1.7 expanded:

Figure 2.4 Directory Structure for a Microsoft Windows Global Standards Library

4 cstGloballibrary
logs
rmetadata
schema-repasitory
a standards
cdisc-adam-2.1-1.7
cdisc-cdash-1,1-1.7
cdisc-crtdds-1.0-1.7
cdisc-ck-1.0.0-1.7
cdisc-dataset=ml-1.0.0-1,7
cdisc-definexml-2.0.0-1.7
cdisc-odm-1.3.0-1.7
cdisc-odm-1.3,1-1.7
cdisc-sdtm-3.1.2-1.7
4 cdisc-sdtm-3.1,3-1.7
conkraol
Macros
messages
etadata
programs
templates
4 walidation
cankrol
cdisc-sdtm-3.2-1.7
cdisc-send-3,0-1.7
cdisc-terminalogy-1.7
csk-framewark-1.7

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 this location:

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

See Figure 2.1 on page 10, row 2, 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 this location:

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

See Figure 2.1 on page 10, row 2, 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 26.

For more information about what a SAS Clinical Standards Toolkit standard is, see
Chapter 5, “Supported Standards,” on page 87.

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 3.1.3)
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 this location:

global standards library directory/standards/<standard>/control
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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
Standards Toolkit autocall path:

Microsoft Windows

! sasroot/cstframework/sasmacro

UNIX

! sasroot/sasautos

For complete macro documentation, see the SAS Clinical Standards Toolkit: Macro API
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-1.7/
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 the default version of a standard is to be used, the version information can be omitted.
The default version is specified in the global standards library metadata Standards data
set. Here is an example of the code to initialize CDISC SDTM 3.2 properties:

/*

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 3.2) 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 Figure 2.1 on page 10.

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
)i
/*
get a list of the registered standards
*/
%cst_getregisteredstandards (
_cstOutputDS=work.regStds
)i

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;
You can also use the _cstVersion global macro variable:

%put & cstVersion
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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
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.

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

stondard | stondardversion|  ype | sublype | sasief | weiype | e | felype [al | elpathprefc | path
1 CST-FRAMEWORK 1.2 conlrol reference cattmp libret input dataset M &_cstGRoot. /standards/cst-framework-1
2 CST-FRAMEWORK 12 catmetadata lookup conitral libref input datazet N &_cstGRoot. /standards/cat-framewark-1.
3 CST-FRAMEWORK 1.2 csimeladata loakup cetmeta libref input datazet N &_cstGR oot /standards/cst-framewark-1,
4 CST-FRAMEWORK 1.2 cstmeladats macrovaniabledetails contrel libret input dataset M &_cstGRoot. /standards/cst-framework-1.
B CST-FRAMEWORK 1.2 caimetadata acrovatiabledetats cstmeta libref input dataset M & estGRoot. /standards/cstframework-1,
3 CST-FRAMEWORK 1.2 cstmeladata macrovaniables contral libref input dataset M & catGRoot /standards/cstdframework 1.
7 CSTFRAMEWORE 1.2 catmetadata macrovariables cetmeta libref input datasst M &_cotGRoot. /standards/cstdramework-1.
g CSTFRAMEWORK 1.2 celmetadata zagreferences control libef nput datasel M &_cstGRoot. /fstandards/cet-framework-1,
g CST-FRAMEWORK 1.2 csimeladata sasreferences cstmeta libref inpul dataset M &_cetGRoot. /standards/ct-framework-1.
10 CSTFRAMEWORK 12 catmetadsta standard control libret input dataset M &_cstGRoot /standards/cstframeveork-1
1 CST-FRAMEWORK 12 catmetadata standard cstmeta libref input datazet N &_cstGRoot /standards/est-ramewark-1.
12 CST-FRAMEWORK 1.2 lookup lookup libwef input dataset N &_cstGRaat /metadata
13 CST-FRAMEWORK 1.2 messages citmsg libref inpul dataset M b_estGRoot /standards/cst-framewark-1,
14 CST-FRAMEWORK 1.2 piopeities initialize: cstprop fileref nput file M b_estGRoaot /standards/cst-framework-1,
15 CST-FRAMEWORK 12 propetties walidation valprop fileref input file: N §_cstGRoot /standards/cst-framework-1,
16 CST-FRAMEWORK 1.2 referencecontrol | walidation ceticnt] fibref input dataset M &_cstGRoot fetandards/cat-framework-1,
17 CST-FRAMEWORK 1.2 template cattmplt libref input folder M t_cotGRoot. /standards/cot-framework-1,

Note: If the %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))
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ERROR: The macro CST GETSTANDARDSASREFERENCES will stop executing.

Calling the %CST_SETSTANDARDPROPERTIES macro to create global macro
variables for the SAS Clinical Standards Toolkit session is a prerequisite for most SAS
Clinical Standards Toolkit tasks.

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.

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 3.1.3 in the work library
*/
%cst createtablesfordatastandard(
_cstStandard=CDISC-SDTM
, _cststandardvVersion=3.1.3
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, _cstOutputLibrary=work

)i
This code creates the domains described by CDISC SDTM version 3.1.3 in the Work
library. Each domain contains 0 observations.

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";
*o—--m- 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"';
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memname="'refColumns';
output;

run;

/*

Step 3. Call the macro to get the metadata.

*/

%cst _getstandardmetadata (

_cstSASReferences=work.sasrefs

) ;
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 CDISC SDTM 3.1.2 domains. The data set work.refColumns
contains metadata about each of the columns defined in the 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.
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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.

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
)

/*

Step 2. Create the empty SASReferences data set.

*

/

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

_cstSubType=reference,
_cstOutputDS=sasrefs
)

/*

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="'1libref"';
order=1;

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

run;

The following display shows what the data set looks like:

Figure 2.6 Example SASReferences Data Set

standard ]mdvefs\unl Ype { sublype: I SAStel I weftyoe | iotype J filetype. | | | path [ oider | memname comiment
CST-FRAMEWORK 1.2 messages catmsg libref input dataset N 1
CST-FRAMEWORK 1.2 lookup cetkup libref input dataset N 1
CST-FRAMEWORK 1.2 results validationresults  cotish libref output dataset Y 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
)i
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The following display shows what the output data set looks like:

Figure 2.7 work.outSASRefs Data Set with Added Content
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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 is included in each section. All
macros that are provided in the usage scenarios are in the primary SAS Clinical
Standards Toolkit autocall path:

Microsoft Windows

!|sasroot/cstframework/sasmacro

UNIX

! 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 SAS Clinical Standards Toolkit: Macro API
Documentation.

TIP Best Practice Recommendation: Do not modify global standards library files
provided with the SAS Clinical Standards Toolkit. 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.
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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 or custom version of an existing standard.

/*

Step 1. Ensure that the macro variable pointing to the global standards

library exists.

*/

%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.
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The cstRootPath parameter uses $nrstr (& cstGroot) so that & 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?

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=3.1.3

) ;
The version 3.1 .3 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.
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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

) ;

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

Suppose that the SAS Clinical Standards Toolkit 1.6 is currently installed and used. The
SAS Clinical Standards Toolkit 1.7 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 3.2 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 1.6 code base or metadata
that you want to preserve. Or, you might want to test the SAS Clinical Standards Toolkit
1.7 CDISC SDTM 3.2 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 3.1.2.

Figure 2.8 Multiple Versions per Standard in the Global Standards Library

4 cskGloballibrary

logs

metadata

schema-repository

4 standards

cdisc-adam-2.1-1.7
cdisc-cdash-1.1-1.7
cdisc-crbdds-1.0-1.7
cdisc-ct-1.0.0-1.7
cdisc-datasetxml-1.0.0-1.7
cdisc-definexml-2.0.0-1.7
cdisc-odm-1,3.0-1.7
cdisc-odm-1.3.1-1.7
cdisc-sdtm-3.1.2-1.6
cdisc-sdim-3,1,2-1.7
cdisc-sdtm-3.1.3-1.7
cdisc-sdtm-3.2-1.7
cdisc-send-3.0-1.7
cdisc-terminology-1.7

csb-framework-1.7

The cdisc-sdtm-3.1.2-1.6 directory contains files installed with the SAS
Clinical Standards Toolkit 1.6. The cdisc-sdtm-3.1.2-1.7 directory contains
files installed with the SAS Clinical Standards Toolkit 1.7.

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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The following display shows that the registered version CDISC SDTM 3.1.2.-1.6
indicates that it is the original version that was shipped with the SAS Clinical
Standards Toolkit 1.6:

Figure 2.9 Global Standards Library Metadata Standards Data Set before Updates

standard I i ! standardversion ‘ grouphame | gloUpversk [ i bfolder | L tpath i ! otk
1 CDISC-ADAM ADAM 21 ADAM 21 templates & _catSRoot /cdisc-adam-2.1-1.7/sascstdemodata Y M
2 COISC-LDASH DASH 11 COASH 1.1 templates % _cstSRoot fedisc-cdash1.1-1. 7/sasestdemodata M
3 COISC-CRTDDS CRT 1.0 DEFINE 1.0 templates & _cstSRoot fedisc-crtdds-1.01.7 ¥ M
4 COISCCT CTX 1.00 CTx 1.00 templates &_estSRoat, Aedise-c11,001.7 Y N
5 COISC-DATASET HML DATA 100 DATASET 1.00 templates &_cstSRool fedise-datasetiml1.0.01.7 Y N
[ COISC-DEFINE#ML DEF 200 DEFINE 200 templates & cstSRool fedise-definesml-2.0.01.7 Y N
7 COISC-0DM oDM 130 apM 1.30 templates &_cstSRoot Aedisc-odm1.3.0-1.7 N N
8 CDISC-0DM apM 131 ooM 1.31 templates &_catSRoot /edisc-odm1.3.1-1.7 Y M
9 COISC-5DTM SDTM 317 SDTM 31.2 templates &_cstSRool /cdisc-sdim-3.1.2:1. 6/sascsidemodata 'Y M
10 COISC-SDTM SDTM 313 SDTM 313 templates & _catSRool /fcdisc-edim-3.1.31. 7/sascaidemodata M M
1 CDISC-5DTH SDTM 32 SDTM 32 templales &_catSRoot /cdisc-sdim 3. 21 7/sascstdemodata N M

CDISC SDTM 3.1.2.-1.6 is defined as the default version for the CDISC SDTM
standard.

Step 2: Register the updated CDISC SDTM 3.1.2 metadata in the global standards
library to use the SAS Clinical Standards Toolkit 1.7.

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-3.1.2-1.7/programs.

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

3 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.

*/
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%cst_setstandardversiondefault (
_cstStandard=CDISC-SDTM
, cstStandardVersion=3.1.3

)i
/*
Unregister the standard
*/
%cst_unregisterstandard (
_cstStandard=CDISC-SDTM
, _cstStandardVersion=3.1.2
)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.

The following display shows that the CDISC SDTM 3.1.2 standard is now
reregistered, the product revision in use is 1.7, and CDISC SDTM 3.1.3 is registered
as the default standard:

Figure 2.10 Global Standards Library Metadata Standards Data Set after Updates

standard | ic| dardversion ‘ or | Qroupversion | i iblold | tudylit i |; Jardde: ":' th ok,
1 COISC-ADAM ADAM 21 ADAM 21 templates &_catSRoot /cdisc-adam-2.1-1. 7/sascstdemodata Y N
2 CDISC-CDASH DASH 11 COASH 131 templates &_cstSRoot. fodisc-cdash-1.1-1. 7/zasestdemodata Y N
5 CDISC-CRTDDS CRT 1.0 DEFINE 1.0 lemplates &_cstSRoot /fodisc-citdds-1.01.7 i N
4 CoiscCT CTx 1.00 CT 1.00 lemplates &_cstSRoet /edise-ct1.001.7 L N
= COISC-DATASET XML DATA 1.00 DATASET 1.00 templates &_catSRoot. /cdisc-datasetaml1.0.01.7 N N
5 COISC-DEFINE XML DEF 200 DEFINE 200 lemplates &_cstSRoot /edisc-definesml-2.0.01.7 Y N
7 CDISC-0DM oM 1.30 ODM 1.30 lemplates i_cstSRoot /edisc-odm-1.3.0:1.7 N N
8 CDISC-0DM oDM 1.31 ODM 1.31 templates &_cstSRoot /odisc-odm-1.31-1.7 Y N
9 CDISC-SDTHM SDTM 312 SOTM 312 lemplates &_cstSRoat /edisc-sdim-3.1.2-1. 7/sascstdemadata N N
10 CDISC-SDTM SDTM 41:3 SDTM 313 templates &_catSRoot /cdisc-sdim-3.1.3-1.7/sascstdemodata Y N
11 COISC-SDTM SDTM 32 SDTM 32 templates &_cotSRoot /cdizc-edim-3.2-1. 7/sascstdemodata M N
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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 with the SAS
Clinical Standards Toolkit, 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 with the
SAS Clinical Standards Toolkit.

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
Controlled 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 Column Length Description

isxmlIstandard ($1) 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.

importxsl| ($200) 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.

exportxsl| ($200) If the standard version is based on XML, then this
is the path to the XSL file to export the XML file.

schema ($200) 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.

productrevision ($10) 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
located 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 (the columns are continued in the subsequent two
images).

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

standard | mnemonic|  standardversion | groupname | groupversion | comment | rootpath
1 CDISC-ADAM ADAM 21 ADAM 21 CDISC ADAM V21 & _cstGRoot /gandards/cdisc-adam-2.1-1.7
2 CDISC-CDASH DASH 11 CDASH i CDISC CDASH V1.1 &_cetGRoot /standards/cdisccdash-1.1-1.7
3 CDISCCRTDDS CRT 10 DEFINE 1.0 CDISC CRT-DDS V1.0 & _c=GRoot /standards/cdisc-ortdds-1.0-1.7
4 CDISCLT CTX 1.00 CTX 1.0.0 CDISC CT XML V1.0.0 &_cstGRoot /standards/cdiscct-1.0.0-1.7
o CDISC-DATASET-*ML  DATA 1.0.0 DATASET 1.0.0 CDISC Dataset-xML V1.0.0 &_ctGRoot /ftandards./cdisc-datasebanl-1.0.0-1.7
& CDISC-DEFINE-XML DEF 200 DEFINE 200 CDISC Define-XML V2.0.0 & _cstGRoot /dandards/cdizc-definexml-2 0.0-1.7
7 CDISC-ODM ODOM 130 oDM 1.3.0 CDISC ODMV1.3.0 &_csGRoot /standards/cdisc-odm-1.3.0-1.7
] CDISC-ODM OoDM 131 OoDM 131 CDISC ODM V1.3.1 &_cstGRoot /standards/cdisc-odm-1.3.1-1.7
9 CDISC-5DTM SDTM 312 5DTM™ 3z CDISC SDTM V3.1.2 &_cstGRoot /dandards/cdisc-sdtm-3.1.2-1.7
10 CDISC-5DTM SDTM 313 SDTM™ 313 CDISC SDTMV3.1.3 &_catGRoot /standards/cdiscsdim-3.1.3-1.7
11 CDISC-5DTM SDTM 32 SDTM 32 CDISC SDTM V32 &_c=GRoot /standards/cdiscsdim-3.2-1.7
12 CDISC-SEND SEND 30 SEND 30 CDISC SEND V3.0 &_csiGRoot /standards/cdiscsend-3.0-1.7
13 CDISC-TERMINOLOGY CT NCI_THESAURUS TERMINOLOGY NCI_THESAURUS CDISC Teminology &_cstGRoot /standands./cdiscterminology-1.7
14 CST-FRAMEWORK C5T 12 FRAMEWORK 1.2 Clinical Standards Toolkit Framework & _cstGRoot /standards/cstframework-1.7
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standand | standardversion | shudylibraryrootpath | isubfold | sbfold: i Jarddef ML« fi ‘ I g »dardlsu‘_,_ rtsvalidati
1 |CDISC-ADAM 21 &_cstSRoot fcdisc-adam-2.1-1.7/5ascstdemodata controd templates i N L i |
2 |CDISCLDASH 13 &_cstSRoot /cdisc-cdash-1.1-1. 7/sascetdemodata control templates Y- N Y N
.3 |CDISCCRTDDS 10 &_cstSRoot /cdisc-crtdds-1.0-1.7 control templates Y N Y : §
4 |CDiscLT 1.00 &_cstSRoot /ediscct-1.0.0-1.7 control templates ¥ N Y Y
5 |CDISC-DATASET-XML 1.00 &_cstSRoot /cdisc-datasebmi-1.0.0-1.7 control templates T N ¥ N
6 |CDISC-DEFINE-XML 200 &_cstSRoot /cdisc-definexmi-2.0.0-1.7 control templates Y N Y: N
7 |CDISC-ODM 130 &_cstSRoot /cdisc-odm-1.3.0-1.7 control templates N N Y Y
8 |CDISCODM 131 &_cstSRoot /cdisc-odm-131-1.7 control templates Y N i ¥
9  |CDISC-5DTM 312 &_cstSRoot fcdisc-sdtm-3.1.2-1.7/sascstdemodata  controd templates N N i i
& |CDISC-SDTM 313 &_cstSRoot /cdisc-sdtm-3.1.3-1 7/sascstdemodata  control templates N N Y ¥
11 |CDISC-5DTM 32 &_cstSRoot /odisc-sdim-3.2-1.7/sascstdemodata control templates Y N Y i §
12 |CDISC-SEND 30 &_cstSRoot /edisc-send-3.0-1.7/sascstdemodata control templates ¥ N Y N
13 |CDISC-TERMINOLOGY NCI_THESAURUS control T N N N
14 |CST-FRAMEWORK 12 &_cstSRoot /cstframework-1.7 control tempiates Y Y N Y
| star 1 | | imporxs! | exportxs! | schema | productrevision
1 CDISC-ADAM 21 N 1.7
2 CDISCCDASH 11 N 1.7
3 CDISCCRTDDS 1.0 Y CRT-DDS/1.0/import/Foot xst CRT-DDS/1.0/export/Root xst cdisc-cridds-1.0.0/define 1-0-0.xsd 1.7
4 CDISCCT 1.00  § CT/1.04Amport/Roct xsi CT/1.0/eoport/Root xsl cdisc-ct-1.0.0/cortrolledterminology1-0-0. 1.7
5 CDISC-DATASET-XML  1.00 ¥ cdisc-dataseteml-1,0,0/datasel 1-0-0xsd 1.7
_6  |CDISC-DEFINE-XML 200 Y. DEFINE-XML/2.0.0/import/Root xsl DEFINE-XML/2.0.0/export/Root xel cdisc-definexml-2.0.0/define2-0-0.xsd 1.7
_7__ |CDisC-ODM 130 Y 0DM/1.3.0/mport/Root xsl 0DMA.3.0/export/Root xsl cdisc-odm-1,3.0/0DM1-3-0xsd 17
8 CDISC-oDM 131 Y ODM/1.3.1/import/Root xsl ODM/1.3.1/export/Roct xsl cdisc-odm-1,3.1/0DM1-3-1 xsd 17
9 CDISC-SDTM 312 N 7
10 |CDISC-SDTM 313 N 17
11 CDISC-SDTM 32 M 1.7
12 CDISC-SEND 30 N 1.7
13 |CDISC-TERMINOLOGY NCI_THESAURUS N 1.7
14 CS5T-FRAMEWORK 12 N 1.7

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 located here:

global standards library directory/standards/
cdisc-sdtm-3.1.2-1.7/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
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Toolkit data standard that is supported by SAS. For example, the CDISC SDTM 3.1.2
StandardSASReferences data set is located here:

global standards library directory/standards/
cdisc-sdtm-3.1.2-1.7/control/standardsasreferences.sas7bdat

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

standard | standardversion | type | sublyps SASref | reftype | iotype | filetype | allowoverwnte | relpathprefic | path | orde |
CDISC-SDTM 312 autocall autocall  fiersf input  folder N rooipath macros 1
CDISC-SDTM 3312 classmetadata column refmeta  libref  input  dataset N rootpath metadata class_columns.sas7bdat
CDISC-SDTM 312 classmetadata table refmeta  libref  input  datacet N rootpath metadata class_tables sasThdat
CDISC-SDTM 3312 cstmetadata lookup stdmeta  libref  input  dataset N rooipath control standardiookup sas Thdat
CDISC-SDTM 3.2 cstmetadata macrovanabledetais sidmeta  libref  input  dataset N rootpath control standardmacrovanabledetais sas7hdat
CDISC-SDTM 312 [ di macrovanabk stdmeta  libref  input  dataset N rootpath control . standardmacrovanables sas Tbdat
CDISC-SDTM 312 di feren stdmeta  libref  input  dataset N rootpath control . standardsasreferences sasThdat
CDISC-SDTM 312 catmetadata standard stdmeta  libref  input  dataset N rooipath control . standards sasThdat
CDISCSDTM 312 lookup lookup ibref  input  dataset N roolpath contral . standardiookup sas7bdat
CDISC-SDTM  3.12 messages messages libref  input  dataset N rootpath messages 1 messages.sasTbdat
CDISC-SDTM 312 properties inttizhze ntprop  fileref  input  file N roofpath programs 1 intizlize properies
CDISC-SDTM 312 propedties validation valprop  filersf  input  file N rootpath programs 2 validation properties
CDISC-SDTM 332 referencecontral  checktable refrtl libref  input  dataset N rootpath validation/control validation_domainsbycheck sasTbdat
CDISC-SDTM 3.2 refenencecontrol standardref refcnt] libref  input  dataset N molpath validation/control validation_stdref sas7bdat
CDISC-SDTM 312 referencecontrol validation refent] libref  input  dataset N roofpath validation./control validation_master sas 7odat
CDISC-SDTM 312 referencemetadata  column refmeta  libref  input  dataset N rootpath metadsta reference_columns sas Thdat
CDISC-SDTM 312 referencemetadats  table refmeta libref  input  dataset N rootpath metadata . reference tables sas7hdat
CDISC-SDTM 312 template tmplt libref  input  folder N roolpath 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 Figure 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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The following display shows the content for the CDISC SDTM StandardSASReferences
data set that is described in Figure 3.2 on page 38. In the display, & cstGRoot maps to
the global standards library directory thatis set by calling the

%CSTUTIL_SETCSTGROOT macro:

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

standard | ster son | type | subtype | sasef | refype | iotype | fietype | | path

103 |CDISC-SDTM  31.2 autocall autocall  fileref mput  folder N 4_cstGRoot./standards/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/metadata

105 |CDISC-SDTM  3.1.2 classmetadata table refmeta  fibref input  dataset N §_cotGRoct /standards/cdisc-edim-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  libref input datzset N &_cstGRoat /standands/cdisc-sdtm-3.1.2-1 5/control

110 |CDISC-5DTM 312 caimetadata standard stdmeta  fibref input  datasst N &_cstGRoot./standards/cdisc-sdtm-3.1.2-1.5/control

111 |CDISC-SDTM 31.2 lookup lookup ibref input  datasat N 4_cstGRoot /standards/'cdesc-sdtm-3.1.2-1.5/control

112 |CDISC-SDTM 312 messages messages lbref  input  dataset N &_cstGRoot /etandards/cdisc sdtm-3.1.2-1 5/1

113 |CDISC-5DTM 3.1.2 properties indiclize initprop fileref input fie N &_cstGRoot /standards/cdisc-edtm-3.1.2-1.5/programs.

114 |CDISC-SDTM 3.1.2 properies wvalidation valprop  fileref input file N §_cstGRoot . /standands/cdisc-edtm-3.1.2-1.5/programs
N5 |CDISC-SDTM 3.2 referencecortrol  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 /standards/cdisc-sdtm-3.1.2-1. 5/metadats

119 |CDISC-SDTM 312 referencemetadata  table reimeta  fibeef input  datasst N &_cstGRoot /standards/cdisc-sdtm-3.1.2-1. 5/metadata

120 |CDISC-SDTM 312 template tmpit libref input  folder N 4 _cstGRoot / dards/cdisc-sdtm-3,1.2-1.54

The structure of all StandardSASReferences data sets is the same for all standards
provided with 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.
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Table 3.2 Standardlookup Data Set Structure in the Global Standards Library

Column Name

standard

standardversion

SASref
table
column
refcolumn
refvalue
value
default

nonnull

order

templatetype

template

Column
Length

($20)
(320)

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

($1)

(8.)
($8)

($40)

Description
The name of the registered standard.

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 thata
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-1.7/templates/
sasreferences.sas7bdat.
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Column
Column Name Length Description
comment ($200) Explanatory comments

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.

The following display shows an example of the records in a Standardlookup data set:

Figure 3.4 Standardlookup Data Set Content in the Global Standards Library

standard |standardversion| SASref | table |  column | refcolumn refvalue | value | defaut |nonnull] order |templatetyps| template
CDISC-SDTM 312 stdmeta  slandardsasreferences  all N Y Y 1
CDISC-5SDTM 312 stdmeta standardsasreference: ! T N Y 2
CDISC-5DTM 312 stdmeta standardsasreferences fietype CATALOG N Y 2
CDISC-SDTM 312 stdmeta standardsasreferences filetype DATASET Y Y 1
CDISC-SDTM 312 stdmeta standardsasreferences filetype FILE N h g 3
CDISC-SDTM 312 stdmeta standardsasreferences  filetype FOLDER N Y 4
CDISC-SDTM 312 sidmeta standardsasreferences  iolype BOTH N ¥ >
CDISC-SDTM 312 stdmeta  dandardsasreferences  iotype INPUT Y Y 1
CDISC-SDTM 312 stdmeta  slandardsasreferences  iotype OUTPUT N Y 2
CDISC-5SDTM 312 stdmeta standardsasreferences reftype FILEREF N Y 2
CDISC-5DTM 312 stdmeta standardsasreferences  reftype LIBREF Y Y 1
CDISC-5DTM 312 stdmeta  slandardsasreferences  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 slandardsasreferences  sublype type CONTROL REFERENCE Y N 1 dataset csttmplt sasreferences
CDISC-SDTM 312 sidmeta 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.
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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.

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 6, “SASReferences File,” on page 137, describes the content and usage of
SASReferences data sets.

The following 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.



Column Name

type

subtype

SASref

reftype

iotype

filetype

allowoverwrite

Column
Length

($40)

($40)

($8)

($8)

($8)

($8)
($1)
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Description

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-1.7/control/
standardlookup data set. These values are also
itemized in Table 6.1 on page 140. This column is
required.

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-1.7/
control/standardlookup data set. These values
are also itemized in Table 6.1 on page 140. 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”.
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Column
Column Name Length Description

relpathprefix ($41) 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.

path ($2048) 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

comment

Column
Column Name Leng

($48)

th

($200)
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Description

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.

Explanatory comments. This column is optional.

The following display shows some information in a typical SAS Clinical Standards
Toolkit SASReferences data set:

Figure 3.5 A Sample SASReferences Data Set

standard ‘amda'\ivm | hype | subtype | SASref | reftype | iotype ! filetype | alowoverwrite) path | onder | memname
CDISCSDTM 3.1.2 autocall autocall fileref input  folder N 1
CDISC-5DTM 3.122 control reference srcertl lbref  input  dataset N dstudyRoot Path/contral sasreferences sas bdat
CDISC-5DTM 3.1.2 control validation srcert lbref  nput  dataset N SstudyRootPath/control wvalidation_control sas7bdat
CDISC-SDTM 3.1.2 fmigeanch fmtg lbref  input  catalog N &studyRoctPath Aeminclogy formats 1 formats sasTbeat
COIsC-sDTM 3.2 lookup lookup lbref  input  dataset N
CDISC-SDTM 3.1.2 messages messages lbref  input  dataset N &_cstGRoot/standards/cdisc-sdtm-3.1.2-1 5/messages 2 measages sasbdat
CDISC-SDTM 312 properties intialize initprop  filersf  input  file N &_cstGRoot/standards/cdisc-sdtm-3.1.2-1 5/programs 1 intiskze properies
CDISC-SDTM 3.1.2 proparies validation valprop  filersf  input  file N &studyRoot Path/programs 2 vahdation properies
CDISC-SDTM 3.1.2 referencecontrol  checktable refert! brsf  input  dataset N
CDISC-SDTM 3.1.2 referencecontrol  standardref refert! lbref  input  dataset N
CDISC-SDTM 3.1.2 referencacontrol  validation refent! lbref  input  dataset N
CDISC-SDTM 3.2 referencecterm ciref bref  input  dataset N AstudyRoot Path Aeminclogy/coding-dictionanes 1 meddra sas7bdat
CDISC-SDTM 3.12 referencemetadata  column refmeta  lbref  input  dataset N
CDISC-SDTM 3.1.2 referencemetadata table refmeta  lbref input  dataset N
CDISC-SDTM 312 results validationmetrics results lbref  output dataset Y studyOutput Path/results validation_metrics sas7bdat
CDISC-SDTM 3.1.2 resulls validationresults  results ibref  output dalaset Y AstudyOutput 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 3.3 on page
42 are expected; additional columns are allowed. No changes to column attributes are
allowed (for example, changing column lengths).
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Note: SASReferences data sets from the SAS Clinical Standards Toolkit releases prior
to version 1.5 can be used in version 1.7 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 459. These macro variables are derived from properties files
provided with the SAS Clinical Standards Toolkit.

The following 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



Name (Global Macro Variable)
_cstResultSeq
_cstSeqCnt
_cstSrcData
_cstResultFlag
_cstResultsDS
_cstMessages
_cstReallocateSASRefs
_cstFMTLibraries
_cstMessageOrder
_cstSASRefsLoc
_cstSASRefsName
_cstSASRefs
_cstStdSASRefs
_cstSubjectColumns
_cstLRECL

_cstVersion

Messages

Messages
Default Value

0

0

0
work._cstresults
work._cstmessages

0

APPEND

work. cstsasrefs

_none_
LRECL=2048

1.7

By default, the SAS Clinical Standards Toolkit provides a Messages data set for the
SAS Clinical Standards Toolkit framework and for each data standard provided with the

47
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SAS Clinical Standards Toolkit. 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.

The following table describes the structure of all the message files:

Table 3.5 Messages Data Set Structure

Column
Column Name Length Description Required

resultid ($8) The message ID. The SAS Clinical Yes
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.

standardversion ($20) A specific version of a standard. This Yes
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, 3.1.2, 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 CDISC, 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

Required

Yes

No

No

No

Yes

No
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Column

Column Name Length Description Required
parameter2 ($100) The message parameter2 (_cstParm2) No

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.
messagedetails ($200) Any additional information that explains No

the message.

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

global standards library directory/standards/cst-framework-1.7/

messages/messages.sas7bdat

The following display provides an excerpt of records and columns from the SAS Clinical
Standards Toolkit framework Messages data set:

Figure 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

seqgno

srcdata

message

Column
Length

(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)

Results 53

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 Figure 7.9 on
page 213 and Figure 7.10 on page 214.
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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 7.3 on page 174, 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 7.1 on page 167 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 7.2 on page 169 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 7.10 on page 193 describes the metrics metadata for the
CDISC SDTM standard, and Figure 7.2 on page 195 provides sample content for the
CDISC SDTM standard.

CDISC CRT-DDS and CDISC Define-XML 2.0
Style Sheets

Sample XSL style sheets are provided with the CDISC CRT-DDS 1.0 standard and the
CDISC Define-XML 2.0 standard. A define.xml file can be rendered in a human-
readable form (such as HTML) with an appropriate XSL style sheet. These sample style
sheets, define1-0-0.xsl for CDISC CRT-DDS 1.0 and define2-0-0.xsl for CDISC Define-
XML 2.0, are based on the style sheets provided by CDISC at http://www.cdisc.org/
define-xml.


http://www.cdisc.org/define-xml
http://www.cdisc.org/define-xml
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Updated style sheets from CDISC are available at http://wiki.cdisc.org/display/PUB/
Stylesheet+Library.

The SAS implementation of the CDISC CRT-DDS 1.0 standard comes with the style
sheet define-v1-updated-html.xsl. This style sheet is an updated version of the
stylesheet that was used in the updated version of the CDISC SDTM/ADaM Pilot
Project Submission Package in 2013. (See http://www.cdisc.org/sdtmadame-pilot-.)
Because XSL style sheets are not part of the official CDISC standards, you can use
alternative style sheets for display purposes.


http://wiki.cdisc.org/display/PUB/Stylesheet+Library
http://wiki.cdisc.org/display/PUB/Stylesheet+Library
http://www.cdisc.org/sdtm-adam-pilot-
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Overview

Management of metadata is performed using macros and driver programs to add,
modify, and delete metadata. Prior to version 1.6 of the SAS Clinical Standards Toolkit,
these macros were in three general categories:

Macros or driver programs that derive entire data sets or catalogs from standard-
specific data or metadata. For example:

The driver program create_sourcemetadata, which initializes source metadata
files from a SAS library of data sets or from a CRT-DDS define.xml file.

The %CST_CREATEDSFROMTEMPLATE macro, which creates a zero-
observation data set that is based on a template.

The %CST_CREATETABLESFORDATASTANDARD macro, which creates
domain data sets as defined in reference_tables and reference_columns.

The %CSTUTIL_BUILDFORMATSFROMXML macro, which creates format
catalogs from codelist information in XML-based standards.

Macros or driver programs that modify run-time process metadata from standard-
specific data or metadata. For example:

The %CST_INSERTSTANDARDSASREFS macro, which does a look-through to
provide paths and memnames from StandardSASReferences.

The %CSTUPDATESTANDARDSASREFS macro, which expands all relative
paths to full paths in a SASReferences file.

Macros or driver programs that register or initialize a new standard or standard
version. For example, the %CST_REGISTERSTANDARD macro registers a new
standard within the global standards library.

There were no macros or driver programs to support modifying metadata files that are
associated with a given standard or standard version at a record level. Beginning with
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version 1.6 of the SAS Clinical Standards Toolkit provides metadata management
macros that enable metadata management to accomplish these goals:

Make minor modifications to a domain. For example, increase a column length in the
reference_columns data set.

Add or remove columns to or from domain metadata, such as reference_columns or
source_columns.

Update a validation_master record to change the definition of an existing validation
check.

Add one or more records (validation checks) to a validation_master data set.
Modify a Messages data set record. For example, modify the text or severity values.

Update a specific CRT-DDS or Define-XML 2.0 data set (in any of the SAS
representation data sets).

Add a record to value-level metadata, such as source_values.
Retain any metadata modifications in a permanent transaction log data set.
Enable the registration of a new set of controlled terminology

The SAS Clinical Standards Toolkit has always been an open-source collection of SAS
macros, programs, format catalogs, and data sets. Any SAS programmer, with the
proper security authorization, can modify any of these components of the product. For
this reason, the metadata management macros enable you to make modifications to the
metadata data sets and to track these changes in a transaction log data set. Use of
these macros preserves the metadata of the SAS Clinical Standard Toolkit data sets,
such as data set labels, keys, and sort order.

Metadata management macros are addressed in this chapter. Each macro is briefly
described. In addition to the main metadata management macros, a small group of
supporting macros is available. All actions performed by the metadata management
macros are written to a transaction log data set. Information about all macros is in the
SAS Clinical Standards Toolkit: Macro APl Documentation.
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Transaction Log Data Set

To track changes and additions to the SAS Clinical Standards Toolkit, all metadata
management macros write one or more transaction records to a transaction log data

set.

Note: Transaction records are not written when a macro is run in test mode.

The columns that are written to the transaction log data set are shown in this table.

Table 4.1 Columns Written to the Transaction Log Data Set

Column
cststandard
cststandardversion
cstuser

cstmacro
cstfilepath
cstmessage

cstcurdtm

cstdataset
cstcolumn

cstactiontype

cstentity

Label

Name of standard
Standard version
SAS user ID

CST macro used
System file path
Message text

Date/time of transaction
(1IS08601)

CST Data set
CST Data set column

Transaction type ADD|
DELETE|UPDATE

Transaction entity
DATASET|COLUMN|
RECORD

Format Valid Values
$20

$20

$32

$32

$2048

$500

E8601DT.

$41
$32

$8 ADDI|DELETE|UPDATE

$8 DATASET|COLUMN]|
RECORD
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Here are the values for cstactiontype:
ADD: An entity was added.
DELETE: An entity was deleted.
UPDATE: An entity was modified.

Here are the values for cstentity:
DATASET: A SAS data set was acted on.
COLUMN: A SAS column was acted on.
RECORD: A SAS data set record was acted on.

The default transaction log data set is stored in global standards library
directory/logs as transactionlog.sas7bdat. This location and data set name are set
in the %CST_GETSTATIC AUTOCALL macro using the static variable names
CST_LOGGING_PATH and CST_LOGGING_DS, respectively. This default location and
name can be modified by overriding the %CST_GETSTATIC macro or by setting the
value of the global macro variable _cstTransactionDS to a reachable libref.dataset value
before calling any metadata management macro.

Two support macros (%CSTUTILGETDSLOCK and %CSTUTILLOGEVENT) interact
with the transaction log data set to determine whether the data set is locked (by another
SAS process or by another user) and to control writing data to the data set.

Metadata Management Macros

Overview

Metadata management macros enable you to customize the metadata of any data
standard that is used by the SAS Clinical Standards Toolkit. The macros provide a
mechanism, the transaction log data set, to track changes.
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The metadata management macros included in SAS Clinical Standards Toolkit are

shown in this table.

Table 4.2 Metadata Management Macros
Macro

%CSTUTILADDDATASET
%CSTUTILADDDSCOLUMN

%CSTUTILAPPENDMETADATARECORDS

%CSTUTILDELETEDSCOLUMN
%CSTUTILDELETEMETADATARECORDS

%CSTUTILMODIFYCOLUMNATTRIBUTE

%CSTUTILUPDATEMETADATARECORDS

%CSTUTILREGISTERCTSUBTYPE

Description
Adds a data set.
Adds a column to a data set.

Adds records to a data set by either merging
or appending.

Removes a column from a data set.
Removes a record from a data set.

Changes an attribute of a column in a data
set.

Modifies a record in a data set.

Enables the registration of a new set of
controlled terminology

Note: Information about all macros is in the SAS Clinical Standards Toolkit: Macro API

Documentation.

Test Mode

To verify changes before they are written to a permanent data set, all of the metadata
management macros can be run in test mode except as noted below.

Write access permission is required to the target permanent data set. Write access
permission is checked as an initial step in the metadata management macros. If Write
access permission is not available, the macro does complete successfully, even in test

mode.

Note: cstutiladddataset and cstutiladddscolumn cannot be run in test mode.
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All test mode output is generated in the SAS Work directory, and the transaction log
data set is not updated. After you have verified that the changes are correct, run the
macro again with test mode disabled, and the permanent data set is modified.

Problem Reporting

There are two ways to report problems: in the _cstResults data set or in the SAS log
file.

Because a full SAS Clinical Standards Toolkit environment (one in which all global
macro variables are defined) is not required for a macro to run, a macro reports
problems in one of two locations, in this order:

1 Ifthe cstResultsDS macro variable and the data set specified by the value of
_cstResultsDS exist, problems are reported in the _cstResults data set.

2 |Ifthe _cstResultsDS macro variable or the data set specified by the value of
_cstResultsDS does not exist, problems are reported in the SAS log file.

Note: After the first submission of a macro, a work._cstresults data set might exist and
the _cstResultsDS macro variable might specify the data set. Subsequent macro
submissions report problems to the work._cstresults data set instead of to the SAS log
file. This happens because some of the macros call other internal macros that generate
a work._cstresults data set. This data set is then used by subsequent macros for
problem reporting.

If the SAS log file is used to report problems, the SAS Clinical Standards Toolkit
distinguishes problems from normal SAS log messages by displaying a message similar
to this one:

[CSTLOGMESSAGE .CSTUTILDELETEDSCOLUMN] ERROR:
results.transactionlog could not be found.
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Support Macros

The support macros that enhance the functionality of the metadata management
macros are shown in this table.

Table 4.3 Support Macros

Macro Description

%CSTUTILBUILDATTRFROMDS Creates an attribute statement for all variables in a data
set. (internal macro)

%CSTUTILGETDSLOCK Verifies whether a transaction log data set is locked or
not. (internal macro)

%CSTUTILLOGEVENT Writes a record to the transaction log data set.

Common Parameters

The metadata management macros share a set of common parameters. These
parameters are used by all of the metadata management macros:

_cstStd: The SAS Clinical Standards Toolkit registered standard name (for example,
CDISC-SDTM).

_cstStdVer: The SAS Clinical Standards Toolkit registered standard version (for
example, 3.1.3).

_cstDS: The target data set to act on. This is specified in libname.dataset form,
where the LIBNAME has been previously allocated.

The parameter _cstTestMode is used by most of the metadata management macros.
_cstTestMode specifies whether a macro is run in test mode. The valid values are Y
(default) or N. For more information, see “Test Mode” on page 62.
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Copying a Data Set from One Library to
Another Library

The %CSTUTILADDDATASET macro copies a data set from one library to another
library.

In this example, the _cstinputDS parameter contains the libname.dataset to copy (the
source). The _cstDS parameter contains the libname.dataset to create (the target). Key
variables for the newly created data set are specified in the _cstDSKeys parameter.

khkhkkhkkhkhkkkhkhkhkhhhkhhhkdhkhhhkdhhkhkhkhkhhkdhkkdkkdkdrxdx*x

* Copy a data set from one library to another *
*****'k*********'k*********************************;

libname newstudy '<directory where new study data sets will resides>';
libname srcmeta '<directory supplying data set to be copieds>';
libname log 'C:\cstGlobalLibrary\logs';

%¥cstutiladddataset (
_cstStd=CDISC-SDTM,
_cstStdver=3.1.3,
_cstDS=newstudy.source values,
_cstInputDS=srcmeta.source values,
_cstDSLabel=SDTM Source Value Metadata,
_cstDSKeys=sasref table column value,
_cstOverwrite=Y);

In this example, newstudy.source values (_cstDS parameter) is a copy of the data set
from srcmeta.source_values (_cstinputDS parameter). A label (_cstDSLabel parameter)
is specified for newstudy.source_values with the value SDTM Source Value Metadata.
Data set key variables (sasref, table, column, and value) are specified in the
_cstDSKeys parameter. The _cstOverwrite parameter is set to ¥, which allows an
existing copy of this data set to be overwritten.

Before running the macro, the Newstudy library is empty. After running the macro, the
data set from the Srcmeta library is copied to the Newstudy library.

The SAS log file contains a message to inform you that the operation was successful:
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[CSTLOGMESSAGE . CSTUTILADDDATASET]

successfully added.

Note:

work._cstresults data set.

NOTE: newstudy.source values

If the message is not in the SAS log file, review the contents of the

The following display shows that the properties of the newstudy.source_values data set
show that the keys and label parameter values were used:

Figure 4.1 Keys and Label Parameter Values Were Used

[Source_values

Type: TABLE

Default Action: VIEWTABLE *8b."%s" DATA
Location: Newstudy. Source_values
Engine: V3

Rows: 28

Columns: 21

Created: 09Jan2014:03:17:18
Modified: 09)an2014:03:17:18
Description:

[SDTM Source Value Metadata

Attribute

Compressed

Row Length

Deleted Rows

Reuse

Point to Observation
Sorted by

Data Set Page Size
Number of Data Set Pages
First Data Page

Max Obs per Page

Obs in First Data Page
Number of Data Set Repairs
ExtendObsCounter
Filename

Release Created

Host Created

Encoding

Value

Mo

3168

]

Mo

Yes

SasSref table column value
253952

1

1

80

28

0

YES
C\NewStudy\source_values,sas7bdat
2.0401M0

#64_7PRO

wilatinl Western (Windows)

The following display shows part of the transaction log data set in the Log library, which
shows that it was updated:

Figure 4.2 Transaction Log Data Set Was Updated

Mame of standard | Standard version

CST Macro used System file path

Meszage text

D ate/Time of tranzaction
(1508601)

Tranzaction type

CST Data set ADDIDELETEIUPDATE

1 CDISC-SDTH 313

CSTUTILADDDATASET | C:AMNewStudy

newstudy. source_values  2014-01-09T09:17:19

successiully added.

newstudy. source_values ADD

Note: Not all of the columns are shown.
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Adding Records to a Data Set

The %CSTUTILAPPENDMETADATARECORDS macro adds new records to a data set.
This macro requires an input data set that contains the records to use to update the
target data set. It takes records from the input data set and either appends or merges
the records to the target data set.

Note: Appending records to a data set always adds rows to the target data set even if
the rows already exist in the target data set. Merging records adds new rows and
updates existing rows. If keys are present, the target data set is sorted and duplicate
key records are deleted.

In this example, the newstudy.source_values data set is merged (indicated by
_cstUpdateDSType=merge) with the work.newrecs data set. The _cstOverwriteDup
parameter enables duplicate records from work.newrecs to overwrite those records in
newstudy.source_values.

kkkhkkhkkkhkkkhkhkhkkhkkkhkkkhkdhkdkkd*x

* Merge in the dummy data *
*****************************,-

$cstutilappendmetadatarecords (
_cstStd=CDISC-SDTM,
_cstStdver=3.1.3,
_cstDS=newstudy.source values,
_cstNewDS=work.newrecs,
_cstUpdateDSType=merge,
_cstOverwriteDup=y,
_cstTestMode=n) ;

Note: To merge successfully, the keys for the data sets must match. Any discrepancies
in the keys are reported either to the SAS log file or to the Results data set.

Before running the macro, the work.newrecs data set was created for the _cstNewDS
macro parameter.

Note: The data set (newstudy.source_values) must share the same structure as the
target data set (work.newrecs).
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The following display shows an example of the work.newrecs data set:

Figure 4.3 Example work.newrecs Data Set

SASieferences S48 Column
T able Column Colurriny =ns Column | Column|  Column 2 #ML Data :
sourcedata Column Description Display Format Format/<ML Required or
et Name Name Value Oider | Type | Length Type Codelist Dplional
1 SRCDATA  EG EGTESTCD QTC PR Interval BN 8 integer Peim
) SRCDATA IE IETESTCD  INCL2S Acceplable chest ¥-Ray 3 C 2 text MY Peim

After the macro is run, the newstudy.source_values data set is updated with the new EG

record and the IE record. The following display shows an example of the updated data
set:

Figure 4.4 Example of Updated Data Set

SRCDATA EG EGTESTCD QTc PR Interval

SRCDATA EG EGTESTCD aTce QTeB - Bazett's Cowection Foma
SRCDATA IE IETESTCD INCL1D Systolic BP » 180

SRCDATA IE IETESTCD INCL25 Acceptable chest X-Ray

The row count (Rows) is increased from 28 to 30 (compare to the image on page 66),
which indicates that the two records were added from the work.newrecs data set.
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The following display shows the updated properties of the newstudy.source_ values data

set:

Figure 4.5 Updated Properties of the newstudy.source _values Data Set

[Source_walued

Type:
Default Action:

TABLE
VIEWTABLE 280" %" DATA,

Location: Mewstudy. Source_walues
E ngine: Wa

Fowz: a0

Columns: 21

Created: 03 an2014:09:34:.52
Modified: 03 an2014:09: 34:52
Diezcription:

[SDTM Source Value Metadata

The results of running the macro write to the work._cstresults data set because the data

set was created by the macro in the previous example.
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The following display shows part of the work._cstresults data set, in which row 5
contains the message generated after running the
%CSTUTILAPPENDMETADATARECORD macro:

Figure 4.6 Message Generated After Running the %CSTUTILAPPENDMETADATARECORD

Macro
Problem
Sequence Process
Urigue detected?
Resull number - Result severnty [e.g., status
identifier within Souice dala fiesaived messoge teit fion mezsags e warning. emor) (0=ro, [Non-2ero.
of resultid rasigh otherwise ahai
seq yes) ted]

The SAS libref cstimplt was allocated to

1 CSTO200 1 1 C5T_CREATEDSFROMTEMPLATE CihestGloballibray/standards/cst-rame  Info 0 0
to perform the template lookup

2 CSTo02 1 2 CST_CREATEDSFROMTEMPLATE WOfk-_tCSQSUUB way crested as Infa 0 0
requeste
The SAS libref cstimplt was allocated to

3 CSTOZ00 1 1 CST_CREATEDSFROMTEMPLATE CihestGloballibrary/standards/cstframe  Info 1] 1]
to perform the lemplate lookup

4 CSTOo102 1 2 CST_CREATEDSFROMTEMPLATE work._cst3102 was created as Infa ] 0
requested
Appended 2 recondiz] and updated O

5 CSTO200 1 I CSTUTILAPPENDMETADATARECORD  record|s) to data set Infa o 0

rewstudy.sounce_values.

Note: Not all columns or rows are shown.

The following display shows part of the transaction log data set, which shows that it was
updated for each row of data added (rows 2 and 3):

Figure 4.7 Transaction Log Data Set

3 CDISC-5DTM

313

CSTUTILAPPENDMETADATARECORD  C:\NewStudy

SASmef=SRCDATA, table=EG.

column=EGTESTCD, value=0TC

Record ADDED to

nevestudy. sowrce_values tor Key values  2014-M1-09T11:31:35

SaSref=SRCDATA, table=IE,

column=lETESTCD, value=INCL25

MName of standard oAt C57 Macro used Sustem fie path Message text Biatedl F&W CST Data zet
Record ADDED to
2 CDISC-SDTM 313 CSTUTILAPPENDMETADATARECORD CAMewStudy  nevestudy.source values for Key values  2014-01-09711:31:35 nevstudy. source_values

newstudy source_values

Note: Not all columns or rows are shown.

In this example, the newstudy.source_values data set is appended (indicated by
__cstUpdateDSType=append) to the work.newrecs data set. When appending rows,
the _cstOverwriteDup parameter is ignored.

kkkkhkkkhkkkkhkkkkhkkkhkkkhkkkkkkhkk*,*x

* Append the dummy data *

***************************;
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$cstutilappendmetadatarecords (
_cstStd=CDISC-SDTM,
_cstStdver=3.1.3,
_cstDS=newstudy.source_ values,
_cstNewDS=work.newrecs,
_cstUpdateDSType=append,
_cstOverwriteDup=y,
_cstTestMode=n) ;

Updating a Column in a Data Set

The %CSTUTILUPDATEMETADATARECORDS macro updates column values. Specific
records can be retrieved using the _cstDSIfClause parameter.

In this example, the record in newstudy.source values that matches the _cstDSIfClause
parameter (table="'EG' and value="'QTC") is modified. The LABEL column value
(_cstColumn) is changed to QT Interval (QTc).

kkkkhkkkhkkkkhkkkkhkkhkkkhkkk*x

* Update a record *
*********************;

$cstutilupdatemetadatarecords (
_cstStd=CDISC-SDTM,
_cstStdver=3.1.3,
_cstDS=newstudy.source values,
_cstDSIfClause=table='EG' and value='QTC',
_cstColumn=1label,
_cstValue=QT Interval (QTc),
_cstTestMode=n) ;

The following display shows the value of the Column Description for QTC (PR
Interval) before running the macro:

Figure 4.8 Before Running the Macro

ShSreferences
Table ciy Column | Column| Column
souncedata T Columin Name | Codumn Value Column Descaption Oider: [ Tioe | | Caew

3 SARCDATA EG EGTESTCD  @QTC PR Interal 6 M 8
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The following display shows the modified value of the Column Description for QTC
(QT Interval (QTc)):

Figure 4.9 Modified Value of the Column Description for QTC

SASrelerences
Table i Column | Column| Column
souncedata N ama Column Mame ] Codumn ¥ alue Colusmn Descnphion Drder Tos| G
3 |SRCDATA EG EGTESTCD arc QT Interval (ATc) BN g

The results of the previous call to the %CSTUTILUPDATEMETADATARECORDS macro

are written to the work._cstresults data set in row 8. The following display shows the
message that explains that this was an update of one record using the specified
WHERE clause:

Figure 4.10 Results of Running the Macro

Problem
. Sequence Process
Linique : detected?
S:;-ﬁ! m mﬂ- Source data Resolved message text from messags file Resuk sgvt'u;ym[:ig.. {ﬂ=nq_ [NZ:P;;DI
164 resultzeq °“fm“;“ sborted)
Update of 1 record|z] successful using
a CSTO200 1 3 OSTUTILUPDATEME TADATARECORD  subset clause TABLE=EG" AND Info 0 0
WalLUE="QTLC
The following display shows the updated transaction log data set in row 4:
Figure 4.11 Updated Transaction Log Data Set
Nameof | Standad ' Date/Time of lransaction CSTDala |, iasaction Ype
Sl | GoNE ‘ CST Macro used System file pathy Messape lext [1508601) CST Data st T ADDIDELETEIUFDATE

LABEL walue changed to ‘0T Interval
4 COISCSDTM 313 CSTUTILUPDATEMETADATARECORD C:\MNewStudy [BTc) for SASef=SRCDATA, table=EG, 2014-01-09711:45:33 newstudy. source_values label UPDATE
coumn=EGTESTCD. value=QTC

Adding a Column to a Data Set

The %CSTUTILADDDSCOLUMN macro adds a new column and any corresponding
column attributes used by the SAS Clinical Standards Toolkit. An initial value can be
specified for the column if needed.

In this example, the new column parameter (_cstColumn) is specified as comment2. The
other parameters set the label, type, length, format, and initial value for the column. The
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label is specified as Additional comment, the type is specified as ¢ (character), the
length is specified as 200, the format is specified as $200, and the initial value is
specified as This is a test to add a new variable. The initial value is set for the
comment2 column for all records.

kkkkkkkkkhkkkkhkkhkkkkhkkkx*

* Add a new column *
**********************;

$cstutiladddscolumn (
_cstStd=CDISC-SDTM,
_cstStdver=3.1.3,
_cstDS=newstudy.source values,
_cstColumn=comment2,
_cstColumnLabel=Additional comment,
_cstColumnType=c,
_cstColumnLength=200,
_cstColumnFmt=5$200.,
_cstColumnInitValue=This is a test to add a new variable);

Before running the macro, the number of columns in the newstudy.source_values data
set was 21. After running the macro, the number of columns is 22 and the comment2
column was modified.
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The following display shows the full set of columns in the newstudy.source_values data
set. The comment2 column is at the bottom of the list with length, format, and label as
specified in the macro parameters.

Figure 4.12 Modified Columns in the newstudy.source_values Data Set

Column Mame Type Length  Format Label

MAa SASref Texk g $8. SASreferences sourcedata libref
Aatable Text 32§32, Table Marme

A colurin Texk Iz 3z, Colurmn Mame

HAavalue Texk 3z %3z, Colurmn Yalue

An label Texk 200 $z00, Colurnn Descripkion

Vi order Murmber & g Calurnn Order

Aatype Texk 1 41, Column Type

¥ length Mumber a 8. Zolumn Length

A displayFormat Texk 32§32 Display Format

Aaxmldatatype Texk g %8, #ML Data Tvpe

Aaxmlcodelist Texk Iz 3z, 565 Formatf =ML Codelist

Macore Texk 10 %10, Colurmn Required ar Optional

A origin Texk 40 %40, Colurnn Crigin

Aarale Texk 200 $200. Zolumn Raole

Aaterm Texk a0 %80, Controlled Term or Farmat in Skandard
A algorithrn Textk 1000 #1000, Computational Algaorithm or Method
Aa qualifiers Texk 200 $200. Zolumn qualifiers {space delimited)
Aa standard Texk 20 20, Mame of Standard
Mastandardversion  Text 20 %20, Wersion of Standard

Ha standardref Texk 200 4200, Azsociated referencels) in Standard
A comment Text 1000 1000, Commenk

A comment2 Text 200 $z00, Additional cormment
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The following display shows the modified newstudy.source values data set, which

shows that the initial value of This is a test to add a new variable was set for the

new column on all data set records:

Figure 4.13 Modified newstudy.source_values Data Set

Column Value Column Description tg‘;;g‘ c?";e" Additional comment
FRI PR Interval TN This iz a test to add a new varnable
QRS ORS Inkerval 2N This 15 & best to add a new variable
atc QT Interval [QTc) EMN Thes i5 a test to add & new vanable
OTCE OTcE - Bazelt's Conection Forrmula 4N This 15 a test to add a new variable
QTCF OTeF - Fridencia's Carrection Farmula 5N This is & test to add & new varable
aTl T Interval 3N Thas i3 a test to add a new variable
INCLOZ Acceplable chest ¥-Ray 1'C Thiz is a test to add a new variabla
IMCL10 Sysiolic BF » 180 2.C Thas iz & best to add a new varnable
IMCLZR Acceptable chest X-Ray 3.C Thas iz a test to add a new vanable
CaALCIUM Calcium TN Thes iz 3 test to add & new varable
CHLORIDE Chionde 2 M Thiz 15 & best to add & new vanable

The following display shows the modified work.results data set:

Figure 4.14 Modified work.results Data Set

Resuy | Vaoidolion f, Urique Smrm . ;
idantiiac check |invocation ki Source dats Resolved message text iom message fle|  Result seventy (e g, waming, error]
identifier | of resultid Thsieq
1 CSTOZ00 1 3 CSTUTILADDDSCOLUMN Addition of new column [comment?2] Info
successhul
The following display shows the updated transaction log data set:
Figure 4.15 Updated Transaction Log Data Set
Eilivscistaed | Sﬁ':_:?nm | Messon ted Iumﬁﬁ?ﬁ%] ExiE s O ™ | apobererenibare DATASE TEDLUMRECORD

5  |CSTUTILADDDSCOLUMN - C\NewStudy

Addilsmfl‘mw column [comment2]  2014-01-09T13:42:33 newstudy source_values  comment?

success

ADD

COLUMN
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Modifying a Column Attribute in a Data
Set

The %CSTUTILMODIFYCOLUMNATTRIBUTE macro modifies the attributes of a

column.

In this example, the label attribute is modified for column comment2 (which was added
in the previous example). After running the macro, the label (_cstAttr parameter) for

comment2 is updated to the value specified in the _cstAttrValue parameter.

LR R R R i i

* Modify a column attribute *
*******************************;

$cstutilmodifycolumnattribute (
_cstStd=CDISC-SDTM,
_cstStdver=3.1.3,
_cstDS=newstudy.source values,
_cstColumn=comment2,
_cstAttr=label,
_cstAttrValue=New label for comment2,
_cstTestMode=n) ;

The following display shows the modified column:

Figure 4.16 Modified Column

Aa comment2 Text 200 $200. Mew label For comment2

Yes

The following display shows the modified work._cstresults data set:

Figure 4.17 Modified work._cstresults Data Set

Attribute modification of column
14 CSTO200 1 3 CSTUTILMODIFYCOLUMMNATTRIBUTE | COMMENTZ [LABEL = MEW LABEL
FOR COMMENT 2] successful.

Info
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The following display shows the updated transaction log data set:

Figure 4.18 Updated Transaction Log Data Set

CST Macro used

System file path

Message text

Date/Time of
tranzaction (ISOBE0T)

CST Data set

Transaction type
CST Data set
el ADDIDELETEIUPDATE

8 CSTUTILMODIFYCOLUMNATTRIBUTE

CoAMewStudy

Atubute modification of column

COMMEMTZ [LABEL = NEW LABEL FOR  2014-01-09T1357:51  newstudy sowce_values  comment2 LIFDATE

COMMENT 2] successful

Deleting a Column in a Data Set

The %CSTUTILDELETEDSCOLUMN macro deletes an existing column from a data

set.

In this example, the macro deletes the comment2 column (which was created in the
previous example) in the newstudy.source_values data set. The _cstMustBeEmpty
parameter is set to N, which specifies that the macro should delete the column if values

are present.

*kkkkhkkkkkkhkkkkhkkkkkhkkk*x

* Delete a column *
*********************;

$cstutildeletedscolumn (
_cstStd=CDISC-SDTM,
_cstStdver=3.1.3,

_cstDS=newstudy.source values,

_cstColumn=comment2,
_CcstMustBeEmpty=n,
_cstTestMode=n) ;




78 Chapter 4 / Metadata Management

The following display shows the modified columns in the newstudy.source values data
set. The comment2 column has been removed and the column count is reduced to 21.

Figure 4.19 Modified Columns in the newstudy.source values Data Set

Column Mame Tvpe
Aa 5a5ref Text
Aatable Text
A calurin Text
Aevalue Text
Aalabel Text
W order Murmnber
Aatype Text
W length Murnber
An displayformat Texk
A xmildatatype Text
Aawmilcodelist Text
Aacore Text
A origin Text
Harole Text
Aaterm Texk
Aa algorithm Texk
A qualifiers Texk
Aa standard Text
Aastandardversion  Text
A skandardref Text
Aa comrnent Text

Length

B
32
32
32

200

32

32
10
40
Z00
g
1000
Z00
20
20
200
1060

Forrnak

$8.
$32.
$32.
$32.
$200.
.
$1,
.
$32.
$8.
$32.
$10.
40,
$200,
a0,
$1000,
$200,
$20.
$20.,
$200,
$1000,

Label Transcode
SASreferences sourcedata libref Yes
Table Mame Yes
Column Mame Yes
Column Yalue Yes
Column Descripkion Yes
Colunn Crder Mo
Colurmn Type Yes
Colurn Length Mo
Display Format Yes
“ML Data Type Yes
545 Farmat XML Codelist Yes
Column Reguired or Optional Yes
Column Qrigin Yes
Colunn Role Yes
Controlled Term or Format in Standard Yes
Computational Algarithm aor Method Yes
Colurnn qualifiers (space delimited) Yes
Mame of Standard Yes
‘ersion of Standard Yes
Associated referencels) in Standard Yes
Camrnenkt Yes

The following display shows the modified work._cstresults data set:

Figure 4.20 Modified work._cstresults Data Set

Unigue
mﬁi‘ Irvocalion
of resultid

Sequence
namber
whithary
fesultseq

Sourcs data

Resolved message text from message fle|  Result severly (2.g., waming, etror)

17 |CST0200 1

3 CSTUTILDELETEDSCOLUMMN

Dredetion of colurmn [COMMEMNT 2] Info
succestiul
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The following display shows the updated transaction log data set:

Figure 4.21 Updated Transaction Log Data Set

Date/Time of C5T Data Tranzaction ype: Trarsaction entity
SULEEE ‘5”‘”""“""’"“ e | ansaction ISOB601) | CSTDstasel | sotcolmn| ADDDELETEMPDATE | DATASETICOLUMNRECORD
7 CSTUTILDELETEDSCOLUMN C:\MewStudy  Deletion of column [COMMENT 2] successful 2014-01-09T14:29:48  newstudy source_values comment?2 DELETE COLUMN

Deleting a Record in a Data Set

The %CSTUTILDELETEMETADATARECORDS macro deletes records based on the
records specified by the _cstDSIfClause parameter.

CAUTION! Ensure that the WHERE clause retrieves the correct records to delete.
It is highly recommended that this operation initially be performed in test mode. For
more information, see “Test Mode” on page 62.

In this example, the two rows of data added from the previous examples are deleted
from the newstudy.source_values data set using the same WHERE clause.

kkkkkkkkkkkkkkkkkkkk*x

* Delete a record *
*********************;

%cstutildeletemetadatarecords (
_cstStd=CDISC-SDTM,
_cstStdver=3.1.3,
_cstDS=newstudy.source values,
_cstDSIfClause=(table='EG' and value='QTC') or (table='IE' and value='INCL25'),
_cstTestMode=n) ;
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The following display shows the modified newstudy.source_values data set, which
shows that the two rows have been deleted and the record count is reduced from 30 to

28:

Figure 4.22 Modified newstudy.source_values Data Set

SASreferences ;
w.aitliata T able Mame Column Mame | Column Value Column Description E{?ﬂ Eﬁg‘

1 SRCDATA EG EGTESTCD PRI PR Interval 1N
g SRCOATA EG EGTESTCD BRSI GRS Interval 2 M
3 SARCDATA EG EGTESTCD aTce @TcE - Bazett's Comection Formula 4 M
4 SRCDATA EG EGTESTCD QTCF QTcF - Fridencia's Comection Formiula BN
5 SHCDATA EG EGTESTCD an QT Interval IN
& SRCOATA IE IETESTCD INCLD2 Acceptable chest ¥-Ray 118
7 SRCDATA IE IETESTCD INCL10 Systolic BP » 180 2IC
8 SRCDATA LE LBTESTCD CALCIUM Calcium 1M
9 SACDATA LE LBTESTCD CHLORIDE Chionde 2N
10 |SRCDATA LE LBTESTCD POTASS Potassium N
11 SACDATA LE LBTESTCD SODIUM Sodium 4N
12 |SRCDATA PE PETESTCD  CARDID Cardiovascular 1M
13 |SRCDATA FE PETESTCD  ENT Ear/Mose/Thioat 2N
14 |SRCDATA FE PETESTCD  RESP Respiratony IN
15  |SRCDATA PE PETESTCD  SKIN Skin 4N
16 |SRCDATA 5C SCTESTCD  IMITIALS Initials 1iG
17 |SRCDATA sC SCTESTCD  RACEOTH Race, Othey 2|1C
18 |SRCDATA SUPPAE GNAM AECOMIA Irteraction between add| and tial meds HE
19 |SRCDATA SUPPAE QNAM AETATEM Tieatment emengent 2IC
20 |SRCDATA Tl IETESTCD ExCL Systolic BP > 180 4 C
21 SRCDATA Tl IETESTCD EXCLO2 Diastolic BP > 120 3
22 SRCDATA Tl IETESTCD INCLOT Age between 18 and 70 2| C
23 SRCODATA Tl IETESTCD INCLO2 Acceptable chiest X-Rayp 1E
24 SRCDATA WS YWSTESTCD DIABP Diastolic Blood Pressue 1N
25 SRCOATA WS VWSTESTCD FRMSIZE Frame Size e
25 SRCOATA WS WSTESTCD HRATE Heart Rate IN
P SRCDATA W5 WSTESTCD PULBP Pulse Preszure 4 M
25 SRCDATA W5 WSTESTCD SYSBP Systohc Blood Pressure 5 M
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The following display shows the modified work._cstresults data set:

Figure 4.23 Modified work._cstresults Data Set

Unigque Seq

Result |, -—Hau riambier . :

: i irvocation et Sowrce data Resolved messane text from message fle|  Resull severnty [e.g., warming, eror]

identifier 7 withiry

of rezulhd
resullzeq
Deletion of 2 recornd(z] successhul uzing
C5T0200 1 3 CSTUTILDELETEMETADATARECORD where clause [TABLE=EG" AND Irifi

VALUE=TTC] OR [TABLE=1E" AND
VALUE=TNCL25])

The following display shows the updated transaction log data set:

Figure 4.24 Updated Transaction Log Data Set

Transaction type
Standard DatedTime of
Name of standard i CST Macio uzed System file path Message text ansaction (1508601) C5T Data get ADDIDELETEIUFDATE
Record DELETED in
CDISC-SDTM 113 CSTUTILDELETEMETADATARECORD C:ANewStudy tudy.source_values for Key vabies  2014-01-09T14:33:34  newstudy source_values DELETE

news|
SASref=SRCDATA, table=IE,
column=lETESTCD, value=INCL25

Deleting a Data Set

Although it is not a new macro, the %CSTUTIL_DELETEDATASET macro has been
updated to write to the transaction log data set. As a result, it can be used as a
metadata management macro. With this new capability, any data set that is deleted can
be recorded in the transaction log data set if the _cstLogging parameter is setto 1. The
default is not to write to the transaction log data set.

The following example deletes the newstudy.source_values data set that was used in
these examples:

kkkkkkhkkkkhkkkkhkkkkhkkkkkkkkkx*x

* Delete the data set *
*************************’-

$cstutil deletedataset (
_cstDataSetName=newstudy.source values,
_cstLogging=1) ;

After running the macro, the directory no longer contains the data set.
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This macro does not write to the work._cstresults data set. Messages are written
directly to the SAS log file: [CSTLOGMESSAGE . CSTUTIL DELETEDATASET] NOTE:
newstudy.source values successfully deleted.

The following display shows the updated transaction log data set:

Figure 4.25 Updated Transaction Log Data Set

Mame of : Date/Time of ransaction
standad | Standard version C5T Macio used System fle path Message text (1508801] £ST Data set

CSTUTIL_DELETEDATASET CAN 4 deieled. sowce_values full 2014-01-09T14:53:49 newstudy, source_values

Note: In the image, Name of standard and Standard version are not populated. The
%CSTUTIL_DELETEDATASET macro is an older SAS Clinical Standard Toolkit macro
that does not require those parameter values for any data lookups. However, the values
for the file path and the data set name are listed in the transaction log data set.

Registering a New Controlled
Terminology Subset

SAS Clinical Standards Toolkit supports point-in-time snapshots and subsets of CDISC
terminology. They are located here:

global standards library directory/standards/cdisc-
terminology-1.7

This data set stores metadata about the snapshots and subsets:

global standards library directory/standards/cdisc-
terminology-1.7/control/standardsubtypes.sas7bdat

The %CSTUTILREGISTERCTSUBTYPE macro documents new controlled terminology
snapshots or subsets that are registered to the SAS Clinical Standards Toolkit. For more
information about the macro, see the SAS Clinical Standards Toolkit: Macro API
Documentation.
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Each CDISC terminology standard that is provided by SAS includes a SAS format
catalog (cterms.sas7bcat) and a SAS data set (cterms.sas7bdat). The data set is an
extract of the NCI EVS controlled terminology for a given CDISC standard and update.
A similar data set and catalog that represent your snapshot or subset must be created.
The data set and catalog location are identified in the _cstpath parameter of the
%CSTUTILREGISTERCTSUBTYPE macro. The snapshot or subset must be registered
using the %CSTUTILREGISTERCTSUBTYPE macro, which adds a record to this data
set:

global standards library directory/standards/cdisc-
terminology-1.7/control/standardsubtypes.sas7bdat

The following example registers a data set and a catalog named myct in the global
standards library directory/standards/cdisc-terminology-1.7/
cdisc-sdtm/201412/formats folder:

$cstutilregisterctsubtype (
_cststd=CDISC-TERMINOLOGY,
_cststdver=CDISC-SDTM,
_cststandardsubtype=NCI_THESAURUS,
_cststandardsubtypeversion=201412,
_cstpath=& cstGRoot./standards/cdisc-terminology-1.7/cdisc-sdtm/201412/formats,
_cstmemname=myct,
_cstisstandarddefault=N,
_cstdescription=%nrbquote (CDISC SDTM Controlled Terminology, released by NCI on 2014-12-20));

Example Transaction Log Data Set

This display shows the complete transaction log data set that was created by running all
of the example macros in this chapter.

Note: The transaction log data set is broken into three displays for clarity.
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Figure 4.26 Example Transaction Log Data Set — Image 1

:tzrr_ln;a?l; Sig?gg;d S45 uzer D C5T Macro uzed Syztem file path
1 COISC-SDTHM 3.3 gasuzerlogin CSTUTILADDDATASET A ewStudy
2 CDISC-SDTRM 313 zasuzerlogin | CSTUTILAPPEMDME TADATARECORD C:A\MewStudy
3 CDISC-SDTRM 313 zasuzerlogin | CSTUTILAPPEMDMETADATARECORD C:\MewStudy
4 CDISC-SDTRM 313 zasuzerlogin | CSTUTILUPDATEMETADATARECORD C:A\MewStudy
5 COISC-5DTHM 31.3 gasuserlogin . CSTUTILADDDSCOLURMM C:hMewStudy
G CDISC-SDTM 313 zgasuserlogin | CSTUTILMODIFYCOLUMMATTRIBUTE | C:AMewStudy
7 CDISC-SDTM 313 zasuserlogin | CSTUTILDELETEDSCOLUMM C:\MewStudy
a CDISC-SDTM 313 zasuserlogin | CSTUTILDELETEMETADATARECORD | C:AMewStudy
3 CDISC-SDTM 313 zgasuzerlogin . CSTUTILDELETEMETADATARECORD  C:\MewStudy
10 gasuserloging CSTUTIL_DELETEDATASET C:hMewStudy

Figure 4.27 Example Transaction Log Data Set — Image 2

Message text

riewstudy source_values successfully added

Fecord ADDED to newstudy. source_values for Key values SASef=SRCDATA, table=EG, column=EGTESTCD, value=QTC
Record ADDED o newstudy.source_values for Key valees SASel=SRCOATA, table=|E, column=lETESTCD, value=INCL25
LABEL value changed to ‘0T Interval [QTc) for SASmel=SRCDATA, table=EG, column=EGTESTCD, value=QTC

Addition of new column [comment2] successful

Abtribute moddfcation of colurmn COMMENT 2 [LABEL = NEW LABEL FOR COMMEMNT 2] suscessful

Dreletion of column [COMMENT 2] successful

Record DELETED in newstudy. source_values for Key values SASef=SRCDATA, lable=EG, column=EGTESTCD, walue=UTC
Record DELETED in newstudy. source._values for Key values SASref=SRCDATA, lable=IE, column=IETESTCD, value=INCL25
newsiudy sowcevalues successfully deleted.

O 00 | == | O T | el || =2

"
=
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Figure 4.28 Example Transaction Log Data Set — Image 3

_ Transaction Transaction
e Time ol | coTosmset | CSTDa e oo pE R hATe DATASETICBLUWNRECORD
1 2014-001-09T11:31:33  newstudy source_values ADD DATASET
2 2014-01-09T11:31:35  newsludy source_values ADD RECORD
3 2004-01-09T11:31:35  newestudy sounce_values ADD RECORD
4 2014-01-09T11:4539  newstudy source_values  label LUPDATE RECORD
5 2014-01-09T13:42.39  newstudy. sowrce_values comment2 A0D COLUMN
E 204-01-09T1357:51  newstudy source_values  comment2 UPDATE COLUMN
7 2N4-01-09T14:29:48  newstedy souice_values  comment2 DELETE COLUMN
8 | 2014-01-09T14:39:34  newstudy source_values DELETE RECORD
9 20N4-01-09T14:39:34  newstudy source_values DELETE RECORD
10 20 4-07-09T14:53:49  newshudy sourcevalues DELETE DATASET
See Also

“Transaction Log Data Set” on page 60
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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.

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).

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 26.
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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 Controlled 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.



SAS Representation of Standards 91

The following display shows the global standards library folder hierarchy that is
provided for CDISC SDTM:

Figure 5.1 Global Standards Library Folder Hierarchy

4 cdisc-sdtm-31.3-1.7

control
Macros
IMEessages
metadata
programs
ternplates

4 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.

The messages folder contains messages that are associated with tasks (such as
validation) that are supported by the SAS Clinical Standards Toolkit.
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The metadata folder provides these data sets:

class_tables

class_columns

reference_tables

reference_columns

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

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

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.

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
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 controlled terminology SAS format catalog, a set of reference table and
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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.

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

CDISC SDTM Implementation Guide, Final Version 3.1.3, July 16, 2012
CDISC SDTM 3.2

Study Data Tabulation Model, Final Version 1.4, November 26, 2013

Study Data Tabulation Model Implementation Guide: Human Clinical Trials, Final
Version 3.2, November 26, 2013

Study Data Tabulation Model Implementation Guide: Associated Persons, Final
Version 1.0, December 12, 2013

Study Data Tabulation Model Implementation Guide for Medical Devices (SDTMIG-
MD), Provisional Version 1.0, December 4, 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 5.1 on page 95.)

as column metadata for each domain (See Table 5.2 on page 96.)
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Table 5.1 Sample reference_tables Record (CDISC SDTM 3.2)

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 adverse event per subject
Purpose Tabulation

Keys STUDYID USUBJID AEDECOD AESTDTC
State Final

Date 2013-11-26

Standard CDISC-SDTM

StandardVersion 3.2

Standardref SDTMIG 3.2, section 6.2

Comment “The Adverse Events dataset includes clinical

data describing "any untoward medical
occurrence in a patient or clinical
investigation subject administered a
pharmaceutical product and which does not
necessarily have to have a causal
relationship with this treatment" (ICH E2A).
The events included in the AE dataset should
be consistent with the protocol requirements.
Adverse events may be captured either as
free text or via a pre-specified list of terms.”
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Table 5.2 Sample reference_columns Record (CDISC SDTM 3.2)

Column Name
sasref

table

column

label

order

type

length
displayformat
xmldatatype
xmlcodelist
core

origin

role

term

algorithm
qualifiers
standard
standardversion

standardref

Column Value

REFMETA

AE

AESEV
Severity/Intensity
26

C

20

text
AESEV

Perm

RecordQualifier

(AESEV)

UPPERCASE
CDISC-SDTM

3.2
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Column Name Column Value

comment 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.

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

Note: Effective with SAS Clinical Standards Toolkit 1.7, the CDISC SDTM 3.1.1
reference standard is no longer supported. The SDTM 3.1.1 subfolder hierarchy has
been removed from the global standards library and the sample study library.

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
consists of 32 domains (in the reference_tables metadata data set) and 723 columns (in
the reference_columns metadata data set).
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The 32 supported domains are shown in this table.

Table 5.3 CDISC SDTM 3.1.2 Supported Domains

Adverse Events - AE PK Concentrations - PC

Clinical Events - CE Physical Examination - PE
Concomitant Medications - CM PK Parameters - PP

Comments - CO Questionnaires - QS

Drug Accountability - DA Related Records - RELREC
Demographics - DM Subject Characteristics - SC
Disposition - DS Subject Elements - SE

Protocol Deviations - DV Substance Use - SU

ECG Test Results - EG Supplemental Qualifiers - AE - SUPPAE
Exposure - EX Subject Visits - SV

Findings About - FA Trial Arms - TA

Inclusion/Exclusion Criterion Not Met - IE Trial Elements - TE

Laboratory Test Results - LB Trial Inclusion/Exclusion Criteria - Tl
Microbiology Specimen - MB Trial Summary - TS

Medical History - MH Trial Visits - TV

Microbiology Susceptibility Test - MS Vital Signs - VS
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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
consists 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 5.4 CDISC SDTM 3.1.3 Supported Domains

Adverse Events - AE Clinical Events - CE
Concomitant Medications - CM Comments - CO

Drug Accountability - DA Demographics - DM

Disposition - DS 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 - 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
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Trial Arms - TA
Trial Inclusion/Exclusion Criteria - Tl
Trial Summary - TS

Trial Visits - TV

Trial Elements - TE
Tumor Results - TR
Tumor ldentification - TU

Vital Signs - VS

CDISC SDTM 3.2 Reference Standard

Overview of the CDISC SDTM 3.2 Domains

The SAS Clinical Standards Toolkit representation of the CDISC SDTM 3.2 standard
consists of 57 domains (in the reference_tables metadata data set) and 1284 columns
(in the reference_columns metadata data set).

The 57 supported domains are shown in this table.

Table 5.5 CDISC SDTM 3.2 Supported Domains

Adverse Events - AE
Associated Persons Demographics - APDM

Associated Persons Related to Subjects -
APRELSUB

Clinical Events - CE
Concomitant Medications - CM
Comments - CO

Drug Accountability - DA
Death Details - DD

Device Events - DE

Morphology - MO
Microbiology Susceptibility - MS

PK Concentrations - PC

Physical Examination - PE
Pool Definition - POOLDEF
PK Parameters - PP
Procedures - PR
Questionnaire - QS

Related Records - RELREC



Study Device Identifiers - DI
Demographics - DM

Device Properties - DO
Device-Subject Relationships - DR
Disposition - DS

Device Tracking and Disposition - DT
Device In-Use - DU

Protocol Deviations - DV

Device Exposure - DX

Exposure as Collected - EC

ECG Test Results - EG

Exposure - EX

Findings About - FA

Healthcare Encounters - HO

Inclusion/Exclusion Criterion Not Met - |IE

Immunogenicity Specimen Assessment - IS

Laboratory Test Results - LB
Microbiology Specimen - MB
Medical History - MH

Microscopic Findings - Ml
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Related Subjects - RELSUB
Reproductive System Findings - RP
Disease Response - RS

Subject Characteristics - SC
Subject Elements - SE

Skin Response - SR

Subject Status - SS

Substance Use - SU

Supplemental Qualifiers - SUPP
Subject Visits - SV

Trial Arms - TA

Trial Disease Assessments - TD
Trial Elements - TE

Trial Inclusion/Exclusion Criteria - Tl
Tumor Results - TR

Trial Summary - TS

Tumor |dentification - TU

Trial Visits - TV

Vital Signs - VS
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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
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, http://www.fda.gov/
BiologicsBloodVaccines/DevelopmentApprovalProcess/ucm209137.htm, page updated:
October 18, 2013)

Effective December 15, 2010, SDTM and ADaM are being accepted for CBER IND,
NDA, and BLA submissions.


http://www.fda.gov/BiologicsBloodVaccines/ DevelopmentApprovalProcess/ucm209137.htm
http://www.fda.gov/BiologicsBloodVaccines/ DevelopmentApprovalProcess/ucm209137.htm
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(Source: Study Data Specifications, Version 1.5.1, January 4, 2010)

“Prior to submission, sponsors should contact the appropriate center’s reviewing
division to determine the division’s analysis dataset needs. CDISC/ADaM standards for
analysis datasets (www.cdisc.org/adam) may be used if acceptable to the review
division.”

(Source: CDER Common Data Standards Issues Document, \Version 1.1/December

2011, http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/
FormsSubmissionRequirements/ElectronicSubmissions/UCM254113.pdf)

“In determining how to create ADaM analysis datasets for submission to CDER,
sponsors should refer to three documents: the Analysis Data Model and the ADaM
Implementation Guide (www.CDISC.org), and the FDA Study Data Specifications
Document (http://www.fda.gov/downloads/Forindustry/DataStandards/
StudyDataStandards/UCM199599.pdf). Close adherence to the ADaM Implementation
Guide is expected and any specific questions that result from attempts to adhere to
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.


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
http://www.CDISC.org
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM199599.pdf
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM199599.pdf
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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.

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
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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.

The Analysis Data Model identifies four types of metadata that are captured and
supported by the SAS Clinical Standards Toolkit.

Table 5.6 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.
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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
sefts.

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
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Regulatory Basis
(Source: CDISC Case Report Tabulation Data Definition Specification)

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 (See Table 5.7 on page 107.)

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

Table 5.7 CDISC CRT-DDS 1.0 reference_tables

AnnotatedCRFs ltemGroupAliases MDVLeafTitles
CLItemDecodeTranslated Text ItemGroupDefltemRefs MUTranslatedText
CodelListLitems ltemGroupDefs MeasurementUnits
Codelists ltemGroupLeaf MetaDataVersion

ComputationMethods ltemGroupLeafTitles Presentation
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DefineDocument ltemMURefs ProtocolEventRefs
ExternalCodelLists ItemQuestionExternal RCErrorTranslatedText
FormDefArchLayouts ltemQuestionTranslatedText  Study
FormDefltemGroupRefs ltemRangeCheckValues StudyEventDefs
FormDefs ItemRangeChecks StudyEventFormRefs
ImputationMethods ltemRole SupplementalDocs
ItemAliases ItemValueListRefs ValueListltemRefs
ItemDefs MDVLeaf ValuelLists

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="ArchivelLocation.te"
xlink:href="te.xpt"> <def:title>te.xpt</def:title>

</def:leaf>
</ItemGroupDef >
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The TE domain metadata is shown in this table.

Table 5.8 Sample Data Set Representation: ItemGroupDefs.sas7bdat

Column Value
OID IG.TE
Name TE
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.
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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.

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 5.9 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:
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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.

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-).

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 Define-XML 2.0

Purpose

The CDISC Define-XML 2.0 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 and any proprietary (non-
CDISC) data set structure. 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).


http://www.cdisc.org/define-xml
http://www.cdisc.org/sdtm-adam-pilot-
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Release Date
CDISC Define-XML Version 2.0 specification, Production Version 2.0.0, March 5, 2013.

Regulatory Basis
(Source: CDISC Define-XML Version 2.0 Specification)

“In the United States, the approval process for regulated human and animal health
products requires the submission of data from clinical trials and other studies as
expressed in the Code of Federal Regulations (CFR). The FDA established the
regulatory basis for wholly electronic submission of data in 1997 with the publication of
regulations on the use of electronic records in place of paper records (21 CFR Part 11).
In 1999, the FDA standardized the submission of clinical and non-clinical data using the
SAS Version 5 XPORT Transport Format and the submission of metadata using
Portable Document Format (PDF), respectively. In 2005, the Study Data Specifications
published by the FDA included the recommendation that data definitions (metadata) be
provided as a Define-XML file. In December 2011, the CDER Common Data Standards
Issues Document stated that ‘a properly functioning define.xml file is an important part
of the submission of standardized electronic datasets and should not be considered
optional.”

CDISC Define-XML 2.0 Reference Standard

Overview

The domain and column metadata that constitute the SAS representation of the CDISC
Define-XML 2.0 standard are derived from the global standards library in these formats:

as empty data sets (using the macro
%CST_CREATETABLESFORDATASTANDARD)

as table metadata (See Figure 5.2 on page 113.)

as column metadata (See Figure 5.3 on page 113.)
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sasref | table [ xmielemeriname label keys | tablecore
1 REFDATA  ALIASES Hizzes Aias information for kem Opt
2 REFDATA ANNOTATEDCRFS AnnotatedCRFs Annotated CRF metadata Opt
3 REFDATA CODELISTITEMS Codelisthems Coded codelist values olD Opt
4 REFDATA CODELISTS Codelists Codebst metadata OlD Opt
5 REFDATA COMMENTDEFS CommentDefs Comment metadata OlD Opt
] REFDATA CONDITIONDEFS ConditionDefs Condtions when data not collected OID =
7 REFDATA DEFINEDOCUMENT Define Document ODM file information FileQID Reg
2 REFDATA DOCUMENTREFS Document Refs Document reference metadata oD Opt
] REFDATA ENUMERATEDITEMS Erumerstediems Enumersted codelist Rems QID Opt
10 REFDATA EXTERNALCODELISTS BemalCodelists Bdemal codelist metadata Opt
" REFDATA FORMALEXPRESSIONS Formal Expressions Fomal expressions Opt
12 REFDATA FORMARCHLAYOUTS FormArchLayouts Archive layout of form OlD Bt
13 REFDATA FORMDEFS FormDefs Fom metadata olD Ext
14 REFDATA FORMITEMGROUPREFS FormitemGroupRefs Set of tem groups for each fom =
15 REFDATA  IMPUTATIONMETHODS ImputationMethods Value imputation information falln) Bt
16 REFDATA ITEMDEFS temDefs tem metadata QID Opt
17 REFDATA ITEMGROUPDEFS temGroupDefs kem group metadata QID Opt
18 REFDATA ITEMGROUPITEMREFS temGroupkemBefs Set of tems within each item group Opt
15 REFDATA  ITEMGROUPLEAF kemGroupLeal Domain file ink metadata 1D Opt
20 REFDATA ITEMGROUPLEAFTITLES temGroupLeaf Titles Domain leaf description Opt
21 REFDATA ITEMMUREFS kemMURels em measurement units Ext
Figure 5.3 CDISC Define-XML 2.0 reference_columns
sasef | table | column i | labe! | order |type| lengh | core
1 |REFDATA ALIASES Context Context ﬁpb::m domain in which akas is ir= 2000
eV,
2 REFDATA  ALIASES Name Name Addtional name 2C 2000 Reg
3 REFDATA  ALIASES parent Parent table containing ref ic 32 PRNTAL
i QID (2.g. MetaDataVersion) .
4 |REFDATA ALIASES parentKey parertKey Key to table as defined in parent 4C 128
5 REFDATA ANNOTATEDCRFS leafiD leafiD The unique 1D of the referenced 1:E 128 Reg def v2.0
Annotated CRF
B REFDATA ANMNOTATEDCRFS FK_MetaDataVersion FK_MetaDataVersion Foreign key: MetaDataVersion OID 2C 128 Reg def v2.0
7 REFDATA CODELISTITEMS oD oD Unique identffier for this codelist tem 1C 128 Reg
8 REFDATA CODELISTITEMS CodedVahue CodedValue Value of the codelist Rem 2C 512 Reg
9 REFDATA CODELISTITEMS Hank Rank CodedValue onder relative to other 3N 8 Opt
coded tem values
10 REFDATA CODELISTITEMS OrderNumber OrderNumber %ﬁgﬂdhmm}mlm 4N 8 Opt
Indicates & coded value that has
1 REFDATA CODELISTITEMS ExendedValue BdendedValue been used to extend extemal 5C 3 NY Opt def v2.0
cortroled teminology
12 REFDATA CODELISTITEMS FK_Codelists FK_Codelists Foreign key: Codelists. OID &C 128 Reg
13 REFDATA CODELISTS QI oD Urique identifier for this codelist 1€ 128 Reg
14 REFDATA CODELISTS Mame Mame Codelist name 2C 128 Reg
15 |REFDATA CODELISTS DataType DataType CodeList tem value data type ic 7 CLTYPE Req
{integer | float | text | string)
16 |REFDATA CODELISTS SASFomatName SASFommatName SAS format name 4cC 8 Opt
17 |REFDATA CODELISTS Fi_MetaDataVersion FK_MetaDataVersion  Foreign key: MetaDataVersion.OID 5C 128 Reg
18 |REFDATA COMMENTDEFS 0QID (o] 1n] Unigue idertifier for this comment 1C 128 Regq def v2.0
18 REFDATA COMMENTDEFS FK_MetaDataVersion FK_MetaDataVersion Foreign key: MetaDataVersion 01D 2C 128 Reg def v2.0
20 REFDATA CONDITIONDEFS (o]11] QID Unique identifier for this condttion icC 128 Reg ODM
21 REFDATA CONDITIONDEFS Name Name Condition name 2C 128 Reg ODM
22 REFDATA CONDITIONDEFS FK_MetaDataVersion FK_MetaDataVersion Foreign key: MetaDataVersion 01D ic 128 Reg QDM

The tablecore column in the reference_tables data set indicates whether the table is a
required (Req) or optional (Opt) part of the Define-XML 2.0 metadata, according to the
XML schema. Tables with tablecore equal to Ext are part of the underlying ODM
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metadata model, but they should be considered extensions to the Define-XML 2.0
metadata model. The core column in the reference_columns data set indicates whether
a column is required (Req) or optional (Opt) in a table when the table is part of the
metadata.

As a general rule, the SAS representation of the CDISC Define-XML 2.0 standard is
patterned to match the XML element (data set) and attribute (column) structure of
define.xml. The SAS representation of the CDISC Define-XML 2.0 metadata model
contains fewer tables than the CDISC Define-XML 2.0 metadata model. This reduction

was accomplished by combining tables with the same structure.

The following display shows an example of combining tables:

Figure 5.4 CDISC Define-XML 2.0 TranslatedText Table

TranglatedText | parent parentkey |
1 Adverse Events en temGroup Defs IG.AE
Z Concomitant Medications en RemGroupDefs IG.CM
3 Drug Accourtability en RemGroupDefs IG.DA
4 Demographics en RemGroupDefs IG.DM
] Disposttion en RemGroupDefs IG.0S
6 ECG Test Results en RemGroupDefs I5.EG
(5 is submitted 25 a split dataset. The spit was done based on QSCAT
as QSCG (CLINICALGLOBAL IMPRESSIONS), QSCS {CORNELL
37 |SCALE FOR DEPRESSION INDEMENTIA) and GSMM (MINI MENTAL en Comment Defs COM.QSsMM
STATE EXAMINATION). See addtionaldocumentation in the Reviewer's
Guide, Split Datasets Section.
38 | See Reviewers Guide. Section 2.1 Demographics en Comment Defs COM.DM
33 Study Identifier en kemDefs ITAESTUDYID
40 Domain Abbreviation en ftemDefs ITAE.DOMAIN
453 | Accession number an Comment Defs COM LB LBREFID
454 ﬂvalug are null since this is used only when identifying a datasstdevel an Comment Defs COM.RELREC RELT
ationship
455 | Assigned based on Randomization Number, Ses Note 2.1 an Comment Defs COM.DM.ARMCD
456 | Assigniad for Medical History but not Psychiatric History &n Comment Defs COM.MH MHBODSY
457 | Assigned from TA.ARM based on ARMCD en Comment Defs COM.DM.ARM
| 458 | Assigned from the TV domain based on the VISIT en CommentDefs COM EG . VISITNUM
557 |EGDY = EGDTC-RFSTDTC+1# EGDTC is on or after RFTSDTC. en MethodDefs MT EG EGDY
EGDTC - RFSTDTC # EGDTC precedesRFSTDTC.
558 |EGSTRESN = numerc value of EGSTRESC, when EGSTRESC contains en MethodDefs MT EG EGSTRESN
numenc data,
766 | Much worse en Codelisthems CLIDO36I
767 | Very much worse en Codelistkems CLIDO370
768 | Absent &n Codelisttems CLIDD3T
765 Mild ar Intermittent en Codelistkems CLID0372
770 | Severs en Codelistiems CLIDD373
771 | Dispensed Amourt en emDefs IT.DA.DAORRES WC.DA.DACRRES. 00001
772 |Retumed Amount en emDefs IT.DA.DAORRES WC.DA.DAORRES 00002
773 |Intepretation: Crigingl Results en emDsfs IT.EG.EGORRES WC.EG.EGORRES 00003
774 Summary (Mean) PR Duration {Orig U) en temDefs IT.EG.EGORRES WC.EG EGORRES 00004
775 | Summary (Mean)} QRS Duration [Onag U) en femDefs IT.EG. EGORRES WC . EG.EGORRES. 00005
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The TranslatedText table contains the contents of the TranslatedText child elements of
various parent elements (ItemGroupDefs, ItemDefs, ItemOrigin, CodelLists,
CodelListltems, MethodDefs, CommentDefs, and others). Other tables that combine
similar table structures into one table are the Aliases table, the DocumentRefs table,
and the FormalExpressions table.

The highly structured nature of CDISC Define-XML 2.0 data requires that any mapping
to a relational format include a large number of data sets. Foreign key relationships help
preserve the intended non-relational object structure. In SAS Clinical Standards Toolkit,
these foreign key relationships are enforced when validating CDISC Define-XML 2.0
data sets in a way that is similar to the CDISC CRT-DDS 1.0 data sets.

Field lengths in the CDISC Define-XML 2.0 data sets are consistent by core data type.
CDISC has not specified a limit to the length of most character fields. Arbitrary lengths
have been chosen by data type. Here are the lengths:

Table 5.10 CDISC Define-XML 2.0 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 1.0 and Define-XML 2.0 use the same default lengths

In the table, standard data types are distilled into core data types. Larger lengths have
been chosen to ensure that no data loss occurs in the SAS Clinical Standards Toolkit
pre-installed data sets. Production tables can be compressed using SAS mechanisms
to preserve disk space.
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CDISC Define-XML 2.0 SAS Data Set
Construction

The SAS Clinical Standards Toolkit CDISC Define-XML 2.0 reference standard supports
these actions:

reading and representing a define.xml file in SAS
building a define.xml file
validating the structural integrity of the define.xml file against an XML schema

To support this functionality, supplemental files include these global standards library
files:

A SAS format catalog (defct.sas7bcat) in the formats folder provides valid values
for selected columns in the 46 data sets of the SAS representation.

The Messages data set in the messages folder provides unified error messaging for
all Define-XML processes.

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

The style sheet folder contains the define2-0-0.xsl XSL style sheet. The
define2-0-0.xsl style sheet is based on the style sheet that was published by CDISC
in 2013. It can be found at http://www.cdisc.org/define-xml.

A define.xml file can be rendered in a human-readable form (such as HTML) with an
XSL style sheet.


http://www.cdisc.org/define-xml
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CDISC Analysis Results Metadata 1.0
for Define-XML 2.0

Purpose

The CDISC Define-XML 2.0 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, as well as any proprietary
(non-CDISC) data set structure.

The Analysis Results Metadata extension to the Define-XML 2.0.0 describes a model
for the purpose of submissions to regulatory agencies such as the United States Food
and Drug Administration (FDA) as well as for the exchange of analysis datasets and key
results between other parties. This Analysis Results Metadata extension is based on the
metadata model as described in the CDISC ADaM Analysis Data Model Version 2.1
document.

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 Analysis Results Metadata Specification for Define-XML Version 2, Production
Version 1.0, January 27, 2015.

Regulatory Basis

(Source: Technical Conformance Guide on Electronic Study Data Submissions,
Pharmaceuticals and Medical Devices Agency, Provisional Translation [as of July
2015]).

In order for the review of clinical study data to progress smoothly, it is important that the
relationship between the analysis results shown in the application documents and the
analysis datasets is easily understandable. Therefore, the definition documents of the
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ADaM datasets should preferably include Analysis Results Metadata, which shows the
relationship between the analysis results and the corresponding analysis dataset and
the variables used, for the analyses performed to obtain the main results of efficacy and
safety and clinical study results that provide the rationales for setting of the dosage and
administration, shown in 4.1.1.3. The Analysis Results Metadata of each analysis
should preferably include the following items.

Figure or table numbers and titles showing the analysis results displayed in the
clinical study report

Purpose and reasons for performing the analysis
Parameter name and code to be used

Variables subject to analysis

Dataset to be used

Selection criteria for the records subject to analysis

Corresponding description in the statistical analysis plan, analysis program name,
and summary of the analytical methods

Extract of the analysis program corresponding to the analysis method

For the format of the Analysis Results Metadata, the applicant should refer to the
Analysis Results Metadata Specification for Define-XML by CDISC to the extent
possible, but if it is difficult to include it into the definition document, it is possible to
submit it as a separated file in PDF format, as specified in “Electronic Specifications of
Common Technical Documents”, and “Handling of Electronic Specifications of Common
Technical Documents”. The explanations in the definition document may be written in
Japanese.

CDISC Define-XML 2.0 Reference Standard
(including Analysis Results Metadata)

The domain and column metadata that constitute the SAS representation of the CDISC
Define-XML 2.0 standard (including Analysis Results Metadata) are derived from the
global standards library in these formats:
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as empty data sets (using the macro
%CST_CREATETABLESFORDATASTANDARD)

as table metadata for 54 data sets (reference_tables in the standard metadata
folder. For more information, see Figure 5.5 on page 119.)

as column metadata for 239 columns in the 54 data sets (reference_columns in the
standard metadata folder. For more information, see Figure 5.6 on page 120.)

Figure 5.5 reference_tables (CDISC Define-XML 2.0 including Analysis Results Metadata)

sasref | table xmbelemertname labe! | keys | teblecor
1 REFDATA  ALIASES Hiazes Alizs information for tem Opt
2 REFDATA ANALYSISDATASET AnalysisDataset Analysis Datasets alin} Opt
3 REFDATA  AMALYSISDATASETS AnalysisDatasets Analysis Datasets oID Opt
4 REFDATA  ANALYSISDOCUMENTATION AnatysisDocumentation Analysis Documentation o Opt
5 REFDATA  ANALYSISPROGRAMMINGCODE PAnalysisProgrammingCode Analysis Programming Code QID Opt
6 REFDATA ANALYSISRESULTDISPLAYS Analysis Result Displays Analysis Result Displays (alls} Opt
7 REFDATA  AMALYSISRESULTS AralysisResults Analysis Results oiD Opt
8 REFDATA  AMALYSISVARIABLES AnalysisVarables Analysis Datasels Analysis Variables Opt
9 |REFDATA AMALYSISWHERECLAUSEREFS AnalysisWhereClauseRefs WhereClause associated with the Analysis Opt
10 |REFDATA ANNOTATEDCRFS AnnotatedCRFs Annotated CRF metadata Opt
11 REFDATA CODELISTITEMS CodeListhems Coded codelist values QiD Opt
12 |REFDATA CODELISTS Codelists Codelist metadata oiD Opt
___ 13 |REFDATA COMMENTDEFS CommertDiefs Comment metadata alle} Opt
14 |REFDATA CONDITIONDEFS CondtionDiefs Condtions when data not collected oID Ext
15 |REFDATA DEFINEDOCUMENT Define Document QDM file irformation FileQID Req
16 |REFDATA DOQCUMENTREFS DocumentRefs Document reference metadata oID Opt
17 REFDATA ENUMERATEDITEMS Erwmerstediems Erumerated codelist tems QID Opt
18 |REFDATA EXTERMALCODELISTS BdemalCodeLists Extemal codelist metadsta Opt
19 REFDATA FORMALEXFRESSIONS Fomal Expressions: Formal expressions Opt
20 |REFDATA FORMARCHLAYOUTS FomArchLayouts Archive layout of form [a]]5] Exd
21 REFDATA FORMDEFS FormDefs Form metadata 0ID Ed
22 REFDATA FORMITEMGROUPREFS FormitemGroupRefs Set of tem groups for each form B
23 |REFDATA IMPUTATIONMETHODS ImputationMethods Walue imputation information QID Ext
24 |REFDATA [TEMDEFS ftemDefs tem metadata QiD Opt
25 |REFDATA ITEMGROUPDEFS ltemGroup Defs ltem group metadata [a]ls] Opt
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Figure 5.6 reference_columns (CDISC Define-XML 2.0 including Analysis Results Metadata)

sanel | iable | column | emistirbuiename labed order |tpal lengh | amicodetst | com |  eension
1 REFDATA  ALIASES Contms Corteat Lmlc:mdumnwch Bhs i 1€ 2000 ]
L2
2  |REFDATA ALIASES Name Name Addtionai name PR 2009 Req
REFDATA IASE Parert table reference OID RNT,
3 EFDATA  ALIASES panent parent g mmc:rhrrw; 3c 32 PRNTAL Req
4 |REFDATA ALIASES parnt Kany parent iy Ky 10 bl a8 Gefinad in parent cobsmn 4c F- Ry
5 |REFDATA ANALYSISDATASET o [=][s] Unique iderdiier of the analyss detass) 1€ 128 Rag ARM w10
& |REFDATA ANALYSISDATASET RemGroup0iD BemGroup Ol Formgn hoey: bemGroup Defs QID i 128 Aeg ARM w10
7 |REFDATA  ANALYSISDATASET Fr_fnatysia Datasets FY_AnatysnDatasets  Foemign key: AnabyesDiatasets 000 3c 129 Feg ARM w1 O
8 |REFDATA ANALYSISDATASETS L ]ls] ol Uinique idanifier of the arislysis datasels 1€ 7] Aeg ARMw10
__ 8 |REFDATA ANALYSISDATASETS CommentQID) CommentQID! Formign key: CommerdDefs O/ 2C 13 Opt ARM 1.0
__ 10 |REFDATA ANALYSISDATASETS FK_AnatysisResults FX_Analyss Ramuls Formgn key: AnatyusRasia 00 3¢ 128 Req ARMw1.0
1 |REFDATA ANALYSISDOCUMENTATION o o Linique identfier of the eralyss 1C 128 Reg ARM w1.0
12 |REFDATA ANALYSISDOCUMENTATION FK_AnatysnFeauks F¥_Analyan Resuts Formign ey AnatysisRess 0D 2¢€ 128 Raq ARM w1 O
13 |REFDATA ANALYSISPFAOGRAMMINGCOOE OID o Unicys icdanither of the anslysis 1€ 12 Reg ARMw1.0
prRgrRmming Code
Thee nemes B wenen of the computer
14 |REFDATA ANALYSISPROGRAMMINGCODE  Corted Contest language wsed for the otual 2C 2000 Ot ARM 1.0
l programming statemenis provided
15 |REFDATA ANALYSISFAOGRAMMINGCODE  Code Coda Thes prosgremming statements padaig ic 2000 Opt ARM w10
— o the decrbed ansfyss sl
__ 16 |REFDATA ANALYSISPROGRAMMINGCODE  F¥_AnahsiaFesuls FK_Anabea Fesuts Formign key. AnalysisResus O £cC 128 Req ARM w10
17 |REFDATA ANALYSISAESULTIHSPLAYS oI Lss] mdﬁlm Tor tha Anatysis Rassdt 1€ 128 Aeg ARM 1.0
__ 18 |REFDATA ANALYSISRESULTDESPLAYS Name Nama Mame of Analyss Resut Display P = 2060 Aag ARM w10
13 |REFDATA ANALYSISRESULTDASFLAYS FX_Metaliata\emion FX_MetaDisiaVierson  Fermign key. MataDataersion 010 3C 2 Reg ARM w1.0
20 |REFDATA ANALYSISRESULTS oI Lollo] Unique idertifier of he anobms rmault 1€ 128 Req ARM w1 D
o wethen akspiay
21 |REFDATA ANALYSISAESULTS Parampter0ID ParameoteriD ;::mpﬂl-;;- RemDieds OI0 (Anshysis ic 128 Opt ARH w10
22  |REFDATA ANALYSISRESULTS Anadyeie Reazon AnalysieReasmn Thes mationiabe for pavd oming this analysis. 3C 2000 Aeg ARM w10
Thes purposs of the anslysis within the
23 REFDATA ANALYSISRESULTS AnafysisFumpose FnalysisFumpose body of evidence fe.g.. section in tha 4C 2000 Feg ARM w10
[l ehrical sludy repon)
_E-l_ REFDATA ANALYSISRESULTS FH_AnohmnflesdDisplays:  F¥_SnohssFesutDispls  Foregn key: AnatrssResul Displaya 010 5C 128 Aeg ARM w10
35 |REFDATA ANALYSISVARIABLES HemiD RemOD myw tomDefs 010 [Analvsis 1€ t28 Req ARM w10
" !
26 |REFDATA ANALYSISVARIAELES FE_AnalysisDatase FE_Anatysalataset Foeeign key. AnalyssDateset OID icC 128 Heq ARMWLD
__ 1 |REFDATA ANALYSISWHERECLAUSEREFS  WhereClauseDi0 WhereClauseOID Formgn key. WhemClause Defs OID 1€ b1 Req ARM w10
28 |REFDATA ANALYSISWHERECLAUSEREFS FK_snalysisDatasst FI_AnalysaDataset Fermign key: AnalyssDataset 01D 2c 128 Req ARM w10
23 |REFDATA ANNOTATEDCAFS [ leaflD The wrugie 10 of the refensnced 1C 128 Raq det vZ 1

The tablecore column in the reference_tables data set indicates whether the table is a
required (Req) or optional (Opt) part of the Define-XML 2.0 metadata, according to the
XML schema. Tables with tablecore equal to Ext are part of the underlying ODM

metadata model, but they should be considered extensions to the Define-XML 2.0

metadata model. The core column in the reference_columns data set indicates whether

a column is required (Req) or optional (Opt) in a table when the table is part of the

metadata

CDISC ODM

Purpose

(Source: CDISC website http://www.cdisc.org/odm)
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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

CDISC ODM 1.3.0 Reference Standard
The SAS Clinical Standards Toolkit 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 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)
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Full file metadata is expected in each file.

Effective support only for ODM FileType=Snapshot. The SAS Clinical Standards
Toolkit 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)

as table metadata (See Table 5.12 on page 123.)

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>
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The following table describes how the XML element and attribute information maps to

the SAS representation:

Table 5.11 Sample Mapping of odm.xml File to SAS Representation

XML Element or Attribute

<ClinicalData
StudyOID="P2006-101"

MetadataVersionOID="101.01"
>

<SubjectData
SubjectKey="1000"
TransactionType="Insert">

<StudyEventData

StudyEventOID="101.Screen"
>

<FormData
FormOID="101.DEMOG">

<ltemGroupData
ItemGroupOID="101.DM">

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

<ltemDataString
ItemOID="101.SEX">F</
ltemDataString>

SAS Data Set

ClinicalData

SubjectData

StudyEventData

FormData

ltemGroupData

ItemData

ItemData

SAS Column

StudyOID

MetaDataVersionOl
D

SubjectKey
TransactionType

StudyEventOID

FormOID

IltemGroupOID

ltemOID
ltemDataType
Value

ltemOID
ltemDataType
Value

SAS Column
Value

"P2006-101"
"101.01"

"1000"
"Insert"

"101.Screen"

"101.DEMOG"

"101.DM"

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

"101.SEX"
"ltemDataString"
IIFII

The following table lists the complete set of 66 tables that form the SAS Clinical
Standards Toolkit SAS representation of the CDISC ODM 1.3.0 standard:

Table 5.12 CDISC ODM 1.3.0 reference_tables

admindata

itemrangecheckvalues
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annotation

annotationflag

association

auditrecord

clinicaldata
clitemdecodetranslatedtext
codelistitems

codelists
conditiondefformalexpression
conditiondefs
conditiondeftranslatedtext
enumerateditems
externalcodelists

formdata
formdefarchlayouts
formdefitemgrouprefs
formdefs
formdeftranslatedtext
imputationmethods
itemaliases

itemdata

itemrcformalexpression
itemrole

keyset

location

locationversion
measurementunits
metadataversion
methoddefformalexpression
methoddefs
methoddeftranslatedtext
mutranslatedtext

odm

presentation
protocoleventrefs
protocoltranslatedtext
rcerrortranslatedtext
referencedata

signature

signaturedef

study

studyeventdata



itemdefs
itemdeftranslatedtext
itemgroupaliases
itemgroupdata
itemgroupdefitemrefs
itemgroupdefs
itemgroupdeftranslatedtext
itemmurefs
itemquestionexternal
itemquestiontranslatedtext

itemrangechecks

studyeventdefs
studyeventdeftranslatedtext
studyeventformrefs
subjectdata

user

useraddress
useraddressstreetname
useremail

userfax

userlocationref

userphone
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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
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sets. Production tables might be compressed using SAS mechanisms to preserve disk
space.

Table 5.13 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 here:

global standards library directory/standards/
cdisc-odm-1.3.0-1.7/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.
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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 ltemOID="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 ltemData SAS data set.
In the case of typed data, the ItemDataType variable in the ItemData SAS data set has
the data type (for example, Float). In the case of untyped data, the ltemDataType
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, 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
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 these 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.
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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 5.12 on page 123. The 10 additional data sets are listed in this
table:

Table 5.14 Additional CDISC ODM 1.3.1 Tables Not Included with CDISC ODM 1.3.0

codelistaliases formaliases
codelistitemaliases methodaliases
codelisttranslatedtext mualiases
conditionaliases protocolaliases
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.
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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

Overview of the CDISC SEND 3.0 Domains

The SAS Clinical Standards Toolkit representation of the CDISC SEND 3.0 standard
consists 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 5.15 CDISC SEND 3.0 Supported Domains
Body Weight Gains - BG Pharmacokinetics Concentrations - PC

Body Weights - BW Palpable Masses - PM
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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

CDISC CDASH 1.1

Purpose

Version 1.1 of the Clinical Data Acquisition Standards Harmonization (CDASH) standard
identifies the basic data collection fields needed from a clinical, scientific, and regulatory

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

perspective. The data collection fields enable more efficient and consistent data

collection at clinical research sites.

This standard is designed to be used by clinical trials personnel who are responsible for

collecting, cleaning, and ensuring the integrity of clinical trials data.
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The CDISC CDASH and CDISC SDTM standards are related. The CDISC SDTM
standard provides a standard for the submission of data. The CDISC CDASH standard
is needed earlier in the data flow process. It defines a basic set of data collection fields
(or variables) that are expected to exist in the majority of CRFs. The data collection
fields are highly recommended, recommended, or conditional. The CDASH data
collection fields facilitate mapping to the CDISC SDTM structure, which is required for
the submission of data.

The CDASH 1.1 standard describes the basic recommended data collection fields for 16
domains commonly used in clinical trials.

Release Date

CDISC Clinical Data Acquisition Standards Harmonization (CDASH) Standard, Version
1.1, January 18, 2011

Overview of the CDISC CDASH 1.1 Domains

The SAS Clinical Standards Toolkit representation of the CDISC CDASH 1.1 standard
consists of 16 domains. Unlike the SAS Clinical Standards Toolkit representations of
other standards, multiple records per domain can be in the reference_tables metadata
data set, and multiple records per column can be in the reference_columns metadata
data set. These multiple records enable specification for the Findings domains of
multiple scenarios (such as whether laboratory data undergoes processing at a local or
central lab), multiple views (such as whether data is collected in normalized or de-
normalized formats), and multiple languages.

The 16 supported domains are shown in this table.

Table 5.16 CDISC CDASH 1.1 Supported Domains

Adverse Events - AE Inclusion and Exclusion Criteria - IE
Comments - CO Laboratory Test Results - LB
Prior and Concomitant Medications - CM Medical History - MH

Demographics - DM Physical Examination - PE
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Disposition - DS Protocol Deviations - DV
Drug Accountability - DA Subject Characteristics - SC
ECG Test Results - EG Substance Use - SU
Exposure - EX Vital Signs - VS

CDISC Controlled Terminology

Purpose

The CDISC Controlled 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 Controlled Terminology Reference
Standard

CDISC Controlled 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 Controlled 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.
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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/ftp1/CDISC/).

For SDTM, these snapshots are supplied, which support the Study Data Tabulation
Model Implementation Guide (SDTMIG):

The 201212 snapshot was taken from the NCI EVS Controlled Terminology for
SDTM, released December 2012.

The 201312 snapshot was taken from the NCI EVS Controlled Terminology for
SDTM, released December 2013.

The 201406 snapshot was taken from the NCI EVS Controlled Terminology for
SDTM, released June 2014.

For SEND, these snapshots are supplied, which support the Standard for the Exchange
of Nonclinical Data Implementation Guide Version 3.0 (SENDIG V3.0):

The 201212 snapshot was taken from the NCI EVS Controlled Terminology for
SEND, released December 2012.

The 201312 snapshot was taken from the NCI EVS Controlled Terminology for
SEND, released December 2013.

The 201406 snapshot was taken from the NCI EVS Controlled Terminology for
SEND, released June 2014.

For ADaM, these snapshots are supplied, which support the Analysis Data Model
Implementation Guide Version 1.0 (ADaMIG v1.0):

The 201101 snapshot was taken from the NCI EVS Controlled Terminology for
ADaM, released January 2011.

The 201107 snapshot was taken from the NCI EVS Controlled Terminology for
ADaM, released July 2011.

The 201512 snapshot was taken from the NCI EVS Controlled Terminology for
ADaM, released December 2015.


http://evs.nci.nih.gov/ftp1/CDISC/
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For Questionnaires (QS), the following snapshot is supplied, which supports the
Questionnaire Controlled Terminology for the current version of the Study Data
Tabulation Model Implementation Guide:

The 201312 snapshot was taken from the NCI EVS Controlled Terminology for
Questionnaires, released December 2013.

The 201406 snapshot was taken from the NCI EVS Controlled Terminology for
Questionnaires, released June 2014.

For CDASH, these snapshots are supplied, which support the Clinical Data Acquisition
Standards Harmonization Standard Version 1.0 (CDASH STD v1.0):

The 201212 snapshot was taken from the NCI EVS Controlled Terminology for
CDASH, released December 2012.

The 201312 snapshot was taken from the NCI EVS Controlled Terminology for
CDASH, released December 2013.

The 201403 snapshot was taken from the NCI EVS Controlled Terminology for
CDASH, released April 2014.

Note: Although SAS does not provide the SAS Clinical Standards Toolkit with the
CDASH standard, the terminology is provided as a convenience.

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.7/cdisc-xxxx/<current OR YYYYMM>/formats
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CDISC Dataset-XML 1.0

Purpose

CDISC Dataset-XML defines a standard format for transporting tabular data in XML
between any two entities based on CDISC ODM XML. In addition to supporting the
transport of data sets as part of a submission to the FDA, Dataset-XML can be used to
exchange data between two parties. For example, the Dataset-XML data format can be
used by a CRO to transmit SDTM or ADaM data sets to a sponsor organization.
Dataset-XML supports SDTM, ADaM, and SEND data sets but can also be used to
exchange any other type of tabular data set.

The metadata for a data set in a Dataset-XML file must conform to the Define-XML
standard. Each Dataset-XML file contains data for a single data set, but a single Define-
XML file describes all of the data sets included in the folder. Both Define-XML 1.0 and
Define-XML 2.0 are supported for use with Dataset-XML.

Release Date
CDISC Dataset-XML Version 1.0 Specification, Production Version 1.0.0, April 22, 2014

Regulatory Basis

In the United States, the approval process for regulated human and animal health
products requires the submission of data from clinical trials and other studies as
expressed in the Code of Federal Regulations (CFR). The FDA established the
regulatory basis for wholly electronic submission of data in 1997 with the publication of
regulations on the use of electronic records in place of paper records (21 CFR Part 11).
In 1999, the FDA standardized the submission of clinical and non-clinical data using the
SAS Version 5 XPORT Transport Format and the submission of metadata using
Portable Document Format (PDF), respectively. In 2005, the Study Data Specifications
published by the FDA included the recommendation that data definitions (metadata) be
provided as a Define-XML file.
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On November 5, 2012, the FDA held a meeting entitled “Regulatory New Drug Review:
Solutions for Study Data Exchange Standards”, the purpose of which was to solicit input
regarding the advantages and disadvantages of current and emerging open,
consensus-based standards for the exchange of regulated study data. CDISC Dataset-
XML was presented as an alternative for consideration.

In 2014, the FDA conducted a pilot to evaluate CDISC Dataset-XML as a solution to the
challenges of the SAS Version 5 XPORT transport.

CDISC Dataset-XML 1.0 SAS Data Set
Construction

The SAS Clinical Standards Toolkit CDISC Dataset-XML 1.0 standard supports reading
a Dataset-XML file, building a Dataset-XML file, and validating the structural integrity of
a Dataset-XML file against an XML schema. To support this functionality, supplemental
files include these global standards library files:

The Messages data set in the messages folder provides unified error messaging for
all Dataset-XML processes.

SAS code in the macros folder provides CDISC Dataset-XML 1.0-specific code that
augments code that is provided in the primary SAS Clinical Standards Toolkit
autocall library (! sasroot/cstframework/sasmacro).

The referencexml folder contains SAS XML map files, which are used to read
XML files into SAS data sets.
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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 Figure 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 here in SAS 9.3:

sample study library directory\cdisc-sdtm-3.1.2-1.7\
sascstdemodata\control

An excerpt of this sample SASReferences file is provided in Figure 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 located here:

global standards library directory/standards/
cst-framework-1.7/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 here:
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global standards library directory/standards/
cdisc-sdtm-3.1.2-1.7/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_CREATEDSFROMTEMPLATE 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 here:

global standards library directory/standards/cst-framework-1.7/
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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The following table lists and describes the acceptable type and subtype values in the
framework Standardlookup data set:

Table 6.1 SAS Clinical Standards Toolkit SASReferences Type and Subtype Values

Type

autocall

classmetadata

cmplib

codemodule

cstmetadata

Subtype

column or table

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

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 and sets the compiled library path
to include any user-written and user-
referenced functions. SAS searches the
libraries in the order listed until the desired
data set is found.

Currently not used and is included only as
a placeholder for future ADaM development
within the SAS Clinical Standards Toolkit.

Identifies the SAS data set templates that
are used for SAS Clinical Standards Toolkit
Standards Library internal validation
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Type Subtype Comments
control validation, reference, or Identifies any run-time process control file,
internalvalidation 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.

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 that
assess value compliance against a SAS
format are to be run.

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.
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Type Subtype
logging transaction
lookup lookup
messages

Comments

Identifies a data set (transactionlog) that is
associated with the SAS Clinical Standards
Toolkit metadata management macros. The
data set contains information about any
actions performed on the metadata while
using these macros.

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.

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.
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Type Subtype Comments
properties initialize, validation, or Initializes a standard version's required
report 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.

referencecontrol validation, standardref,  If subtype=validation, then the value
checktable, or identifies the standard-supplied master
internalvalidation 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.

referencecterm 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.
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Type Subtype

referencemetadata column or table

referencexml stylesheet, map, tifxml,
datamap, or metamap

report library or outputfile

Comments

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).

If subtype=metamap or subtype=datamap,
then this value identifies the map file that
supports reading metadata or data from
XML files.

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.



Type Subtype
results analysis or results or
validationresults,
metrics or
validationmetrics

resultspackage xml or log

sourcedata

sourcemetadata analyses, analysisresult,
column, document,
value, table, study,
codelist, or itemgroup

standardmetadata attribute or element
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Comments

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, but it is not
used.

This type is not used in the SAS Clinical
Standards Toolkit. 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.

Identifies the SAS data sets
(sasref.memname) that contain the column,
document, analyses, analysis result, value
(for value level metadata), codelist,
itemgroup, study, 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.
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Type

standards

studymetadata

targetdata

targetmetadata

template

Subtype

registeredstandards or
registeredsasreferences

analyses, analysisresult,
codelist, column,
document, value, table,
study, or itemgroup

analyses, analysisresult,
document, value,
column, table, study,
codelist, or itemgroup

Comments

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.

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

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, analysis result, document, value
(for value level metadata), codelist,
itemgroup, study, 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.

Identifies the library for metadata template
data sets that are used to generate table
shells.
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Type Subtype Comments

transport This type is not used in the SAS Clinical
Standards Toolkit. 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) ;

The following display shows that this macro call produces this SASReferences file:

Figure 6.1 Standard SASReferences File for CST-FRAMEWORK

standard | standardversion | type ] subtype | sASref reflype iotype fletype | allowoverwite lgalbgla!ixl path [ order | memnans
1 CST-FRAMEWORK 1.2 contral reference csttmp libref input dataset M raotpath templates sasreferences. sasThdat
2 CST-FRAMEWORK 1.2 ceimetadata lookup control libref input dataset N roolpath control standardiockup, sas7bdat
3 CSTFRAMEWORK 1.2 cstmetadata lookup csimeta libref input dataset N rootpath control standardlookup. sas7bdat
4 CST-FRAMEWORK 1.2 cstmetadata maciovaniabledetals control libref input dataset N rootpath control standardmaciovariabledetaile sasTbdat
) CSTFRAMEWORK 12 cstmetadata mactovaniabledetails - cstmeta libref nput dataset N rootpath control standardmaciovanabledetads sas7bdat
[ CST-FRAMEWORK 12 cstmetadata mactovanables control libref input dataset M rootpath contiol standardmacrovariables sas7bdat
7 CSTFRAMEWORK 1.2 cstmetadata maciovariables cstmeta libref input dataset N rootpath control standardmaciovariables. sasTbdat
8 CST-FRAMEWDRK 1.2 celmetadsta sasrelerences contrel libref input dataset N rootpath control standardsasreferences. sas7bdat
9 CST-FRAMEWORK 1.2 cilmetadata sastelerences estmeta libref input datasel N raotpath contiel standardsasrelerences, sasThdal
10 |CST-FRAMEWORK 1.2 cstmetadats standard control libref nput dataset N rootpath control standards. sasThdat
11 CSTFRAMEWORK 1.2 cstmetadata standard csimeta libref nput dataset N rootpath control standards. sas7bdat
12 CSTFRAMEWORK 12 lookup lookup libref input dataset N &_cstGRoot /metadata standardlookup sas7bdat
13 |CST-FRAMEWORK 12 messages cslmsg libref input datasst N ootpath  messages 1 messages sas7bdat
14 CST-FRAMEWORK 1.2 mopeitios initislize csiprop fileref input file N rootpath programs 1/ initialize. propeties
|16 |CSTFRAMEWORK 1.2 propeities walidation valpiop filetet input file: N rootpath programs 2 validstion properties
16 CST-FRAMEWORK 1.2 referencecontiol intemalvalidation estient libref input dataset M raotpath vabdation/cantrol vahidation_iv_checks sas7bdat
17  |CSTFRAMEWORK 1.2 referencecontral vabdation estient libref input dataset M rootpath wvalidation/control validation_master sas7bdat
18 CSTFRAMEWORK 1.2 template csitmpit libref nput folder M rootpath templates

The SASref field, with values of cstmeta and control, points to the same path field
value. The control SASref was retained to ensure backward compatibility with past
releases.

Figure 6.2 on page 148 shows the information returned by this call to
%CST_GETSTANDARDSASREFERENCES for the CDISC SDTM standard:

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



148 Chapter 6 / SASReferences File

Figure 6.2 Standard SASReferences for CDISC SDTM
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type [ sublype | SAStel | reftype | iolype filetype | allowovensite relpathprefix I path | order | memname
autocal autocall fileref input folder N rootpath macios 1
classmetadata colunmin refmeta libref input dataset N rootpath metadsta class_columng, sas7hdat
classmetadata lable refmeta libref input dataset N rootpath metadata class_tables. sas7bdat
cetmetadata lookup stdmeta libref input dataset N rootpath control standardlookup, sasThdat
citmetadats macrovatiabledetails  stdmeta libret Input dataset i} roctpath contiol standardmacrovarisbledetads. sas7bdat
cetmetadata macrovariables stdmeta libref input dataset M roctpath contral standardmacrovariables. sas7bdat
cstmetadata sastelerences stdmeta libref input dataset N rootpath control standardsasreferences. sas7bdat
cetmetadata standard stdmeta libref input datasel N rootpath control standards. sasThdat
lookup lookup libwet input datazet N rootpath control standardlookup. sas7bdat
messages messages  libref input datazet N rootpath messages 1 messages sas?bdat
properties rdtislize initprop fileret input file N rootpath programs 1 mitislize. properties
properties wahdation walprop fileret input file: N rootpath programs 2 vahdation. properties
referencecontrol checkiable refentl libref input. datazet N rootpath walidation/control walidation_domainsbycheck sasThdat
eferencecontiol internalvalidation refentl libref input dataset N rootpath wabdation/control validation_iv_checks sasTbdat
referencecontral standardief refentl libref input datasel N rootpath wahdation/control validation_stdref sas7hdat
referencecontrol vahdation referntl libref input dataset N raotpath wahdation/cortrol validation_master. sas?bdat
ieferencemetadata  column refmeta libref input dataset N rootpath metadata relerence_columns sas7bdat
rteferencemetadata  table refmeta libref input dataset N rootpath metadata reference_tables sas7hdat
template trplt libref input folder N rootpath templates

A comparison of Figure 6.1 on page 147 and Figure 6.2 on page 148 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 here in SAS 9.3 and SAS 9.4:

sample study library directory\cdisc-sdtm-3.1.2-1.7\

sascstdemodata\control




Building a SASReferences File

The following display shows the complete contents of the SASReferences file:

Figure 6.3 Sample SASReferences File for CDISC SDTM Validation

149

tandard | | type | sublype | sASret | reftype | path
1 COISC-SDTM 312 autocal autocal fileref
2 CDISC-SDTM 312 control reference sicent] libref EstudyFootPath/control sasreferences sasThdal
3 CDISC-SDTM 312 conrol validation srcontl lioref EstudyR ootPath/control validation_control sas7bdat
4 COISC-SDTM 312 fmtzearch fmts libet EstudyRootPath/terminologyfoimats formats sasTheat
8 CDISC-SDTM 312 lookup lookup libret
B CDISC-SDTM 312 MESSANES messages  libef &_catGRoot. dards/cdisc-edtm-3.1.2-1. ges casThdat
7 COISC-SDTM 312 properties inttialize initprop fileret &_cstGRoot/standards/cdisc-adim-3.1.2-1.  initialize properties
8 COISCSDTM 312 propeilies walidation valprop fileref LstudyRootPath/programs validation properties
9 CDISC-SDTM 312 referencecontrol checktable refentl libref
10 COISCSDTM 312 referencecontiol intemalvalidation refentl liwef
11 |CDISCSDTM 312 referencecontiol standardref refentl libraf
12 |CDISC-SDTM 312 referencecontrol validation refentl libref
13 COISCSDTM 312 referencectenm clref libret LstudyRootP ath/terminology/coding-diction  meddia sas7bdat
14 |CDISC-SDTM 312 referencemetadata  column refriets libref
15 |COISCSDTM 312 referencemetadata  table refmeta lipref
16 |CDISC-SDTM 312 results validatiormetrics results libref LetudyOutputPath/results vahdation_metrics. sasThdat
17 COISCSDTM 312 resuits validationresults resuits libief LstudyOutputPath/results vahdation_resulls. sasThdat
18 COISCSDTM 312 souicedata sicdata liret LstudyRootPath/data
19 CDISCSDTM 312 stuncemetadata column sicmeta libref LstudyRootPath/metadata source_columns sas7bdat
20 COISC-SDTM 312 sowcemeladata table sicmeta libret EstudyFRootP ath/metadata source_tables sasThdat
21 CDISCSDTM 1.2 template triplt libref
22 |CDISC-TERMINOLOGY  NCI_THESAURUS  fmisearch cifmt liboref &_cstGRool/standads/cdisc-tenminology-1. cleims. sasTbeat
23 C5T-FRAMEWDRK e messages cstmsg libref &_cstGRoot/standards/cst k-1.7/ ges. sas7hdat
24 |CSTFRAMEWORK 12 template csttmpl libref

Table 6.2 Explanation of Sample SASReferences File for CDISC SDTM Validation

Lines

4,22

6, 23

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 22 references the more general

CDISC Controlled Terminology cterms catalog. The precedence is set by the

order column.

These records are identical to the CST-FRAMEWORK and CDISC-SDTM
StandardSASReferences records.
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Lines Comment

7 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.

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.

9-12, 14— Points to the reference standard for CDISC SDTM 3.1.2, but unlike the template

15, 21, 24 defaults in Figure 6.2 on page 148, path and memname are blank. Leaving them
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 Figure 6.2 on page 148.

13 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.

16-17 Specifies that process results are to be stored in a location in the study hierarchy.

18 This is a type that is 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.

19-20 These values follow the style used in line 18 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 );
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quit;
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 variable provides the path to the SAS library that
contains the file.
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The _cstSASRefsName macro variable provides the SASReferences filename in
_cstSASRefsLoc.

The cstSASRefs macro variable 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 programs are provided with the SAS Clinical Standards Toolkit. These
driver programs 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';

The following table lists the parameters that are supported by the
%CSTUTIL_PROCESSSETUP macro:

Table 6.3 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.
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Parameter Description

_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.

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 () ;

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.
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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 9
through 12 in the example in Figure 6.3 on page 149. 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
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.

The %CSTUTILVALIDATESASREFERENCES 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.
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_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 CHKO7). 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.

_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.
CHKAO5: 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.

CHKO8: Multiple autocall records exist, but valid ordering is not provided.
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In the SAS Clinical Standards Toolkit 1.5, additional columns were 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.

Results are written to the Results data set defined by the & cstResultsDS global macro
variable.

Common Errors and Solutions
The following 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.

CHKO2 - 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 versions of the SAS Clinical Standards Toolkit prior to
version 1.5. To maintain backward compatibility, a special Boolean macro variable
exists. It is named &_cstCurrentStyle and has a value of 1 (version 1.5 or higher
SASReferences) or 0 (previous version [before version 1.5] of SASReferences).
When set to 0, the SAS Clinical Standards Toolkit ignores this check.



How Is a SASReferences File Used? 157

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
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.

CHKAO5 - 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 were introduced in the SAS
Clinical Standards Toolkit 1.5, these columns are ignored when
& cstCurrentStyle=0. (See check CHK03.)

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.
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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

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

4 Allfilerefs and librefs are allocated.
5 Any property files are passed to cst_setproperties to create global macro variables.

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 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 156.

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.
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The SAS Clinical Standards Toolkit validation assesses the compliance of data, and the

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

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 program in this document.

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).
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The following display shows a SAS Clinical Standards Toolkit validation process:

Figure 7.1 Components of a SAS Clinical Standards Toolkit Validation Process
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Each component is fully described in the following sections.

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.

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:
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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 5.1 on
page 95 and Table 5.2 on page 96.

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 173. For information about the SAS
Clinical Standards Toolkit global macro variables, see Appendix 1, “Global Macro
Variables,” on page 459.

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:

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.
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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 5, “Supported Standards,” on page 87, 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 provided by SAS is in the
cstGloballLibrary 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-3.1.3-1.7

The following sections describe each metadata type used by typical validation
processes. For information about metadata files that are common to all SAS Clinical
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.
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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 CDISC SDTM reference_tables record is
provided in Table 7.1 on page 167 and an example of a CDISC SDTM
reference_columns record is provided in Table 7.2 on page 169.

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

As noted in Chapter 5, “Supported Standards,” on page 87, each standard that is
provided 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 7.1 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 $200 The label of the domain being defined in the standard. The

value must conform to SAS naming conventions. This
column is required for standards from which define.xml
metadata is derived.
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Column
Column Name Length Description

class $40 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.

xmlpath $200 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.

xmiltitle $200 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/data sets/Protocol 1234/AE.xpt). This column is
optional and not relevant for all standards.

structure $200 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.

purpose $20 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.

keys $200 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 expected to
support SAS Clinical Standards Toolkit functionality but is
not required for all standards.

state $20 A description of the table state, such as Draft or Final. This
column is optional.

date $20 A meaningful, distinguishing date that describes the table,
such as the release date, the creation date, or the modified
date. This column is optional.
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Column Name Length

standard $20

standardversion $20

standardref $200

comment $500
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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 Chapter 2, “Framework,” on page 7. 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 3.2 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 7.2 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 required for
standards from which define.xml metadata is derived.

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.



Column Name

origin

role

term

algorithm

qualifiers

standard

standardversion

Column Length

$40

$200

$80

$1000

$200

$20

$20
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Description

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.

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.

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.

Imputation or computation method to derive the column
value. This column is optional and not be relevant for
all standards.

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.

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 Chapter 2,
“Framework,” on page 7. 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 3.2 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 with the SAS Clinical Standards Toolkit is in
the global standards library. By default, this library is located 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-3.1.3-1.7/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.
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The following table lists the columns in the Validation Master data set:

Table 7.3 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 with the
SAS Clinical Standards Toolkit. 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 Chapter 2,
“Framework,” on page 7. 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, 3.2,
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 SAS, WebSDM, and CDISC. 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 with the SAS Clinical Standards Toolkit with
no external source. An example is IR5250 (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

Column Name Length Description

codesource $32 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.

usesourcemetadata  $1 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.

tablescope $200 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.



Column Name

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 <fileref> 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 Description

uniqueid $48 This value provides a unique ID for the check. It
ensures uniqueness 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
SDTMO000401CST160SDTM3202014-01-07T16:03:51C
ST.

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.

comment $200 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.

The following table describes a sample Validation Master data set record for the CDISC
SDTM 3.1.3 standard:

Table 7.4 Sample CDISC SDTM 3.1.3 Validation Master Data Set Record

Column Name Column Value Comment

checkid SDTMO0860 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

codetype

Column Value
CDISC-SDTM

3.1.2

WebSDM

R5132
Warning
Column

cstcheck_column

RELREC

RELTYPE

if (upcase(& cstColumn) not in
(|I "I ‘IONE", |IMANY|I) )
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.
3.1.2 indicates it is applicable
for all SDTM versions 3.1.2
and later.

This check originated as a
WebSDM check.

WebSDM check R5132.

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 the
RELREC domain.

This check evaluates only the
RELTYPE column values.

This logic is used in
cstcheck _column. Errors are
documented in a
work._cstproblems data set.

This code logic is used in the
DATA step.
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Column Name Column Value Comment
lookuptype

lookupsource

standardref

reportingcolumns

checkstatus 1

reportall Y This check reports all errors
that are identified.

uniqueid SDTM086001CST150SDTM3

122012-06-08T10:49:21CST

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 236.

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 7.5 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 7.3 on page 174.)

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,
website, 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.

seqno 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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The following table describes information about a specific check in the
Validation_StdRef data set (record 1) for the CDISC SDTM 3.1.3 standard:

Table 7.6 Sample CDISC SDTM 3.1.3 Validation StdRef Data Set for Check SDTM0860 —

Record 1

Column Name

checkid

standard

standardversion

informationsource

sourcelocation

seqno

sourcetext

Column Value

SDTMO0860

CDISC-SDTM
3.1.2

SDTM 3.1.2 Implementation
Guide

3.2.2, page 20

1

Conformance with the SDTMIG
Domain Models is minimally
indicated by: Following SDTM-
specified controlled terminology
and format guidelines for
variables, when provided

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 3.2.2, page 20 of the
SDTM 3.1.2 Implementation
Guide.

The first record for this checkid.

The text of the information
retrieved from section 3.2.2, page
20 of the SDTM 3.1.2
Implementation Guide.
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The following table describes information about a specific check in the
Validation_StdRef data set (record 2) for the CDISC SDTM 3.1.3 standard:

Table 7.7 Sample CDISC SDTM 3.1.3 Validation StdRef Data Set for Check SDTM0860 —
Record 2

Column Name Column Value Comment

checkid SDTMO0860 The SAS Clinical Standards
Toolkit check identifier used in
results and reports.

standard CDISC-SDTM The registered standard.

standardversion 3.1.2 The standard version.

informationsource SDTM 3.1.2 Implementation This reference information

Guide originated from the SDTM 3.1.2

Implementation Guide.

sourcelocation Convention Section 6.3.7, page 153 of the
SDTM 3.1.2 Implementation
Guide.

seqgno 2 The second record for this
checkid.

sourcetext [RELTYPE] Controlled Terms, The text of the information

Codelist or Format: ONE, MANY retrieved from section 6.3.7, page
153 of the SDTM 3.1.2
Implementation Guide.

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 to validate 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
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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 236.
The Validation_DomainsByCheck data set is located here:

global standards library directory/standards/cdisc-sdtm-3.1.x/
validation/control

It contains records for each domain 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 11, “Reporting,” on page 443. It is also 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 provided by SAS
is built from the version of the Validation Master data set that is also provided by SAS. If
the tableScope and columnScope columns are modified, then the
Validation_DomainsByCheck data set must also be modified or rebuilt.

Table 7.8 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 7.3 on page 174.)

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.
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For CDISC SDTM 3.1.3 validation check SDTMO0860, the Validation_DomainsByCheck
data set contains a record only for the RELREC domain because the tableScope for this
check is only RELREC. However, the SDTM0606 check looks for non-numeric values in
all tables (tableScope=_ALL ). Based on the sample study provided by SAS, 36 records
(domains) are included in the Validation_DomainsByCheck data set for SDTMO0606.

Supplemental Validation Check Metadata:
CDISC ADaM Class by Check

For CDISC ADaM, the supplemental data set is called Validation_ClassByCheck. It is
located here:global standards library directory/standards/cdisc-
adam-2.1-1.7/validation/control.

This data set is patterned after the data set that is described in Table 7.8 on page 188.
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-2.1-1.7/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 program 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



190 Chapter 7 / Compliance Assessment Against a Reference Standard

Clinical Standards Toolkit validation process does expect, and uses, the metrics global

macro variables.

The following table describes the properties in the Validation.Properties file:

Table 7.9 Properties in the Validation.Properties File

Property Name

_cstCheckSortOrder

_cstMetrics

_cstMetricsDS

_cstMetricsNumSubj
_cstMetricsCntNumSubj

_cstMetricsNumRecs
_cstMetricsCntNumRecs

_cstMetricsNumChecks
_cstMetricsCntNumChecks

_cstMetricsNumBadChecks
_cstMetricsCntNumBadChecks

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.
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Property Name Description

_cstMetricsNumErrors 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.

_cstMetricsCntNumErrors

_cstMetricsNumWarnings This property determines whether to summarize and

; : report the total number of warnings
_cstMetricsCntNumWarnings (resultseverity=Warning) found. An example is 1=Yes,
initialize cstMetricsCntNumWarnings to O.

_cstMetricsNumNotes This property determines whether to summarize and
report the total number of notes (resultseverity=Note)

_cstMetricsCntNumNotes . S
found. An example value is 1=Yes, initialize
cstMetricsCntNumNotes to 0.
_cstMetricsNumStructural 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.

_cstMetricsCntNumStructural

_cstMetricsNumContent This property determines whether to summarize and
report the total number of content (data) errors found. An
example value is 1=Yes, initialize
cstMetricsCntNumContent to 0.

_cstMetricsCntNumContent

_cstMetricsTimer 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 located here:
global standards library directory/standards/<standard>/programs

Properties can logically be associated with each study. Using the CDISC SDTM 3.1.3
sample study provided with the SAS Clinical Standards Toolkit as an example, a study-
specific instance of the Validation.Properties file is located here: sample study
library directory/cdisc-sdtm-3.1.3-1.7.
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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
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 7.9 on page 190.

The following table provides a description of the Validation Metrics data set, including

the meaning of each field:

Table 7.10 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 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.
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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The following display shows the Validation Metrics output from a SAS Clinical Standards
Toolkit validation process running CDISC SDTM validation. The Validation Control data

set contains 11 validation checks.

Figure 7.2 Sample Validation Metrics Data Set

gl VIEWTABLE: Results.Validation_metrics = |[-=-]
metricparameter | reccourt | resultid | srcdata | resultseq
S0 Elapsed time to run check: 0:00:01 . SDTMO815 CSTCHECK_COMPAREDOMAINS 1
91 H of records tested 2 SDTMDB16 SRCDATATR 1
52 Blapzed time to run check: 0:00:02 . SDTMO816 CSTCHECK_COLUMMNVARLIST 1
53 H of subjects 16 SDTMOBED SRCDATARELREC 1
o H of records tested 36 SDTMO26D SRCDATA.RELREC 1
95 Blapsed time to un check: 0:00:01 . SDTMOBED CSTCHECK_COLUMM 1
96 H of digtinct check invocations 11 METRICS  SDTM_VALIDATE 1
57 # check invocations not run 1 METRICS  SOTM_VALIDATE 1
53 Emors (severty=High) reported 1 METRICS  SDTM_VALIDATE 1
%3 Wamings (severty=Medium) reported 3 METRICS  SDTM_VALIDATE 1
100 | Motes (severty=Low) reported 0 METRICS  SDTM_VALIDATE 1
101 Structural emors, wamings and notes 0 METRICS  SDTM_VALIDATE 1
102 | Cortent emors, wamings and notes 5 METRICS  SDTM_VALIDATE 1

The missing reccount value in line 90 and the absence of other metrics for SDTM0815
indicate that the check was not run. (SDTMO0815 evaluates the value of the POOLID
column, which is not used in any non-POOLDEF domain in the sample study provided
by SAS.) This should be reported in the Results data set.

Lines 93 through 95 report metrics on the SDTMO0860 validation check. Two problems
are reported in the Results data set for a single subject, and these metrics (16 subjects
and 36 records tested) provide denominator information to assess how common the
problems are.

Lines 96 through 102 are summary metrics reported at the end of the SDTM validation
process in the %SDTM_VALIDATE macro. The following five problems are noted:

one check (SDTM0815) could not be run

two of the three warnings were for SDTMO0860

one other warning and one error condition were found
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The Validation Results and Validation Metrics data sets, when used in tandem, provide
a more complete picture of each compliance assessment.

For more information about the Validation Metrics data set, see Table 7.10 on page 193.

Cross-Standard Validation

Overview

The implementation of the ADaM 2.1 standard in the SAS Clinical Standards Toolkit
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 provides two macros that enable cross-standard
comparisons: cstcheck crossstdcomparedomains.sas and

cstcheck crossstdmetamismatch.sas. These macros are located here: ! 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
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ADaM SDTM domain reference (for traceability), but the SDTM domain is unknown

An ADaM 2.1 validation check that uses this macro is ADAMO0653. Here is the rule
description for this check:

“Specified record not found in SDTM for this subject.”
Here is the message text for this check:

Corresponding SDTM record not found based on STUDYID, USUBJID and
AESEQ

Here is sample code from the codelogic field from the ADaM 2.1 Validation Master data
set for validation check ADAMO0653. In this example, & _cstDSName (ADaM data set
name) and & _cstCrossDataLib (SDTM library) are generated by the macro prior to
execution of codelogic.

%let cstCheckVar=AETERM;
proc sgl noprint;
create table work. cstproblems as
select adam.studyid, adam.usubjid, adam.aeseq, adam.é& cstCheckVar
from & cstDSName as adam
left join
& cstCrossDatalib..ae as sdtm
on adam.studyid=sdtm.studyid and adam.usubjid=sdtm.usubjid and
adam.aeseqg=sdtm.aeseq
where adam.& cstCheckVar ne sdtm.& cstCheckVar
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.
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Assumptions:

1 No data content is accessed for this check.

2 Both study and reference metadata are available to assess compliance.

3 The _cstProblems data set 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)

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 ADAM0651. Here is the rule
description for this check, taken from the CDISC ADaM Validation document:

“ADaM column with a column name prefix of 'AE' not found in SDTM”
Here is the message text for this check:

ADaM column name starting with AE found having no like-named SDTM
column

The full codeLogic PROC SQL step for ADAMO0653 is located here:

global standards library
directory
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/standards/cdisc-adam-2.1-1.7/validation/control/validation
master.sas7bdat

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 7.11 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 (all) odm_validate
CDISC-SDTM (all) 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. The
following display shows the three records, specific to the standard and standardversion
of interest, that should be included in the SASReferences data set:

Figure 7.3 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.

Figure 7.4 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 189. For information about the derived global macro
variables, see Appendix 1, “Global Macro Variables,” on page 459. 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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Figure 7.5 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 192 and “Validation
Results and Metrics” on page 212. For information about the global macro variables
that govern metrics output, see Appendix 1, “Global Macro Variables,” on page 459.
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.

Figure 7.6 Defining the Location of Controlled Terminology in the SASReferences Data Set

standard | standardvession | type | subtype | SASmef ! lell_vpe! path ! order | MEMMANE
CDISC-SDTM 313 fmtsearch frots beef  EstudyRootPath/terminclogy/formats 1 formats. sasThcat
COISC-5DTH 313 reterencectem clref hbeet  EstudyRootPathterminclogy/coding-dictionaries 1 meddra.sas7bdat
CDISC-TERMINOLOGY MNCI_THESAURUS  fmtsearch chimk Wbref & _cstGRoot/standards/cdizc-terminology-1.5/cdisc-sdtm/ 201 104 formats 2 ctemz sasfboat

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.
Figure 7.7 Defining the Run-Time Validation Control Location in the SASReferences Data Set

standard | standardversion| type | sublype | SASwef |retype|  path | oder|  memname

‘Ei:lfSI:-SDTM 313 contral  wabdation srcentl  beef E@tud;ﬁuotpaihfmntml .validaim_mntrul.sas?hd;t_

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 173.) 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-3.1.3-1.7/
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 Figure 7.7 on page 201.)

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 Figure 7.3 on page 200 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.

Figure 7.8 Defining Validation Control Data Set Location

standard |5tandaldva'sem, type ! subtype | SASref !re&';pel path | memname

CDISCSDTM 313 referencecontrol validation refertl  lbref & _cstGRoot /standards/cdisc-sdtm-3.1.3-1 7/validation/control  validation_master sas7bdat

The following 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
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will be submitted in a context where libraries have been allocated and the format search
and autocall paths have been set.

Table 7.12 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 _
check by 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;

§3¥3%813 set refcntl.validation master (where=(standardVersion
T = "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 _

%CSTCHECKE\TOTINCODELIST") ) ;

NOTINCODELISH, ;
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 459.) 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 $1et 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 program to set up the
program execution flow. The following steps show the execution flow in a typical SAS
driver program to perform the SAS Clinical Standards Toolkit validation. For example,
the CDISC SDTM 3.1.3 validation driver program is here: sample study library
directory/cdisc-sdtm-3.1.3-1.7.

Step 1: Define macro variables required by the validation
process.

%let cstStandard=CDISC-SDTM;
%$let _cstStandardVersion=3.1.3;
%$let _cstVersions=;

%let cstCTPaths=;

%let cstCTMemname=;

%let cstCTDescriptions=;

These macro variables are used as substitution parameters later in the driver program
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 program.

%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 cstSampleLibrary, set during install but modifiable thereafter. The cstSampleLibrary *;

* is assumed to allow write operations by this driver module. *;
'k*********'k*********'k*********'k*********'k*********'k'k*****************************************I-

%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"
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IlNll mmwonn l mm o omwn )
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 &astudyRootPath/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 Chapter
6, “SASReferences File,” on page 137. For a fully initialized SASReferences data set for
SDTM validation, see Figure 6.3 on page 149.

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.

Note: For more information about the %CSTUTIL_PROCESSSETUP macro, see the
SAS Clinical Standards Toolkit: Macro APl Documentation.

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.
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*********************************************************************;

* 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 153.

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
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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
244 and “Assessing Structural Integrity and Content” on page 153.

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.

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).
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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 244.

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,
_CcstResetSASAutos=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.

Note: For more information about the %CSTUTIL_CLEANUPCSTSESSION macro,
see the SAS Clinical Standards Toolkit: Macro APl Documentation.

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.

Figure 7.9 on page 213 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 ltincluded SASReferences records to persist the results as results.validation_results
and results.validation_metrics.
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In these displays, some rows have been hidden to reduce redundant
examples.

Figure 7.9 Example of a Validation Results Data Set (#1)
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Figure 7.10 Example of a Validation Results Data Set (#2)
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Table 7.13 Comments about the Validation Results Data Sets in Displays 7.9 and 7.10

Lines
1,7,8

3

19-20

21

Comment
Informational notes about processing the properties files.

Informational note saying that the creation of work.sasreferences was
successful.

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 SDTM0006 and SDTMO0032 ran without error.

Check SDTMO0815 did not run. The check scope as defined in tableScope
and columnScope found no domains other than POOLDEF in the sample
study that contained the column of interest (POOLID).
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Lines Comment

22-23 A single problem was detected for each of the SDTM0816 and SDTMO0860
checks. Actual column values and key values for the problem records are
reported to aid in problem resolution.

For a description of the Validation Metrics data set that is associated with this example
compliance assessment, see Figure 7.2 on page 195..

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 seqno
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 11,
“‘Reporting,” on page 443.
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Validation Checks by Standard

Overview

The SAS Clinical Standards Toolkit 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 here:

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

The following table summarizes the content of each standard-specific validation_master
data set that is provided with the SAS Clinical Standards Toolkit:

Table 7.14 Summary of Checks in Each validation_master Data Set That Is Provided with the
SAS Clinical Standards Toolkit

CDISC Standard Total Number of Number of Unique Number of Check
and Version Check Records Checks Macros Used
ADaM 2.1 63 56 13
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 3.1.2 26 26 8
SDTM 3.1.3 48 46 11

SDTM 3.2 52 49 11
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CDISC Standard Total Number of Number of Unique Number of Check
and Version Check Records Checks Macros Used
Define-XML 2.0 N/A N/A N/A
Dataset-XML 1.0 N/A N/A N/A
CST-FRAMEWORK 137 92 11

Note: Starting with the SAS Clinical Standards Toolkit 1.7, OpenCDISC checks have
been removed from the validation_master data sets for CDISC-SDTM and CDISC-
ADaM.

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).
Excluding the OpenCDISC checks leaves 11 CDISC-defined checks in the SAS Clinical
Standards Toolkit.

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
tabulation source. Of the 63 validation_master records, 10 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.
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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 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 7.15 on page 218 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
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 7.15 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.



Check Type

Required character value

Required numeric value

Enumeration(s0,s1,...)

Foreign
key(targetColumn)

Foreign key
required(targetColumn)

Character format:
language

Character format:
fileName

Category

Data

Data

Data

Structural

Structural

Data

Data
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Description

The trimmed (white space removed) value of
the character data must consist of one or more
characters.

The numeric value of the column cannot be
missing.

If character data exists, its value must match
one of the enumerated character strings. All
string comparisons are case sensitive.

Each existing value in this column must have
an equivalent value in the target column.

A value is required for this column in every row.
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.

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__.]+.
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Check Type Category Description
Character format: Data The first character must be either a lowercase
sasFormat 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_.]*.

Character format: Data The first character must be either a lowercase

sasName 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_]*.

Unique across data Structural No value in this column can be the same as any

sets(targetcolumnO,...) value in any of the data set columns.

Primary key Data Must be unique in data set check type and the
required character value check type.

Must Have Structural For each distinct value in this column, there

Corresponding must be at least one equivalent value in the

Value(targetColumn) target column.

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
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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-1.0-1.7/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
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
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a regular expression

The SAS Clinical Standards Toolkit 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 here:

global standards library directory/standards/cdisc-odm-1.3.0-1.7/
validation/control and the

global standards library directory/standards/cdisc-odm-1.3.1-1.7/
validation/control

Table 7.16 on page 222 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.

All character comparisons are case sensitive. Character data is assumed to have been
trimmed of leading and trailing white space.

Table 7.16 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.



Check Type Category
Required numeric Data
value

Enumeration(s0,s1,...) Data

Foreign Structural
key(targetColumn)
Foreign key Structural

required(targetColumn)

Character format: Data
language
Character format: Data
fileName
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Description

The numeric value of the column cannot be
missing.

If character data exists, its value must match one
of the given enumerated character strings. All
string comparisons are case sensitive.

Each existing value in this column must have an
equivalent value in the given target column.

A value is required for this column in every row
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 a
required character value passes, the foreign key
check is run.

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 uppercase and lowercase
letters of the alphabet, numeric digits, the
underscore (_) character, or a period. Regular
expression: [A-Za-z0-9__.]+.
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Check Type

Character format:
sasName

Character format:
sasFormat

Must Have
Corresponding
Value(targetColumn)

Unique across data
sets(targetcolumnoO,...)

Primary key

Category

Data

Data

Structural

Structural

Data

Description

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
the underscore (). Regular expression:
[A-Za-z_][A-Za-z0-9_T*.

The first character must be either a lowercase or
uppercase letter, an underscore (_), or the dollar
sign ($). Any subsequent character must be
either an uppercase or lowercase letter, a
numeric digit, the underscore (_), or a period.
Regular expression: [A-Za-z_$][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.



Check Type

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 the
ODM version set to 1.3.

An invalid SAS format name. If 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 date is: 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 ©)
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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 ODM0110.

(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-1.3.0-1.7/formats folder. Case-sensitivity
compliance is required by the XML schema validation.

CDISC SDTM

The SAS Clinical Standards Toolkit provides validation checks in support of CDISC
SDTM 3.1.2, 3.1.3, and 3.2. These checks are derived from multiple sources that have
evolved over time. Most checks in the SAS Clinical Standards Toolkit are based on SAS
data management and cleaning experiences building CDISC SDTM domains.

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 7.14 on page 216.

By default, the Validation Master data set is located here:

global standards library directory/standards/<specific standard
and version>/validation/control

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, SAS, or
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customer-defined checks) and enables unique check logic and messaging by version or
checksource.

Multiple instances of a specific check are provided to handle different sets of SDTM
domains. For example, consider a check that assesses whether 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 for this domain. The Validation Master metadata
would differ for these two instances of the check, but the check would report the same
error message for each 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 choose 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
192. By default, the Validation_StdRef data set is located here:

global standards library directory/standards/<specific standard
and version>/validation/control

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 here:global standards library directory/standards/
cdisc-ct-1.0.0-1.7/validation/control.
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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 8, “Internal Validation,” on page 269.

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.

Code must run with SAS 9.3.
Code should be written as SAS macros.

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.

SAS macros should be implemented as non-compiled open code.

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.

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 with the SAS Clinical Standards Toolkit that supports
validation.
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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. The following table identifies and describes the purpose of each of the check
macros provided with the SAS Clinical Standards Toolkit:

Table 7.17 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.

%CSTCHECK_COLUMNVARLIST

Step Supports comparison of multiple
columns within the same data set or
across multiple data sets.

%CSTCHECK_COMPAREDOMAINS
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Check Macro Code Logic Style Description of Purpose
Step Compares values for one or more

columns in one domain with values for
those same columns in another domain.

%CSTCHECK_CROSSSTDCOMPAREDOMAINS

Step 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.

%CSTCHECK_CROSSSTDMETAMISMATCH

Step Identifies inconsistencies between
metadata across registered standards.

%CSTCHECK_DSMISMATCH

Step Identifies any data set mismatches
between study and template metadata
and the source data library.

%CSTCHECK_METAMISMATCH

Step Identifies inconsistencies between study
and reference column metadata.

%CSTCHECK_NOTCONSISTENT

Step Identifies any inconsistent column
values across records.

%CSTCHECK_NOTIMPLEMENTED

(not used) Placeholder to report that a check is not
yet implemented.

%CSTCHECK_NOTINCODELIST
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Check Macro Code Logic Style

If
lookuptype=DATAS
ET, DATA step code
logic required

Else, DATA step
code logic is
optional

%CSTCHECK_NOTSORTED

(not used)

%CSTCHECK_NOTUNIQUE

Not used for
functions 1 through
3; DATA step for
function 4

%CSTCHECK_RECMISMATCH

Step

%CSTCHECK_RECNOTFOUND

Description of Purpose

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.'

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).



Check Macro

Step

%CSTCHECK_VIOLATESSTD

Statement

%CSTCHECK_ZEROOBS

(not used)

%CSTCHECKCOMPAREALLCOLUMNS

Step

%CSTCHECKENTITYNOTFOUND

Step

%CSTCHECKFOREIGNKEYNOTFOUND

Step

Code Logic Style
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Description of Purpose

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.

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:
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1

Call the %CSTUTIL_READCONTROL utility macro, 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 %CSTUTIL_BUILDCOLLIST utility macro (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 following display shows the use of each check macro, by standard and version:

Figure 7.11 Use of Validation Check Macros by Standard

Check Macro ADaM CRTDDS cT oDMm SDTM CsT
21 1.0 1.0.0 Framework
cstcheck_column 4 4 8 4 o 4
cstcheck_columncompare + o 4 4 4
cstcheck_columnexists
cstcheck_columnvarlist < 3
cstcheck_comparedomains 4 3 8 4
cstcheck_crossstdcomparedomains o
cstcheck_crossstdmetamismatch |
cstcheck_dsmismatch 4 + ol
cstcheck_metamismatch < 3
cstcheck_notconsistent 4 4 4 o Y
cstcheck_notimplemented
cstcheck_notincodelist 4 4 o o 3 A
cstcheck_notsorted 4 ol
cstcheck_notunigue 4 4 o o 3 A
cstcheck_recmismatch o Y
cstcheck_recnotfound 8 4 4
cstcheck_violatesstd 4 4 4 4
cstcheck_zeroobs 4 o o A
cstcheckcompareallcolumns o
cstcheckentitynotfound |
cstcheckforeignkeynotfound 2

More complete documentation is provided for each check macro in the SAS Clinical
Standards Toolkit: Macro APl Documentation. This information is derived from the code
headers. See “Special Topic: Validation Customization” on page 252.
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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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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
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.
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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.

Dates and Times: Template
Table 7.18 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.
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Dates and Times: Full Datetime Examples
Table 7.19 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.

2009-03-25T722:29:30 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 (:).

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 1ISO 8601 formats can

have decimal places. Most commonly, this
is seen in seconds. The decimal place
can be denoted as either a period (.) or a
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.

2009-03-25T22:29Z7 March 25, 2009 10:29 Z can be used to substitute for times in
p.m. Zulu time GMT (or Zulu) time.
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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 7.20 Example ISO 8601 Values for Dates and Times: Partial Datetime Examples

String

2009

2009---25

--03-25

--03--T-:15

2009-03

2009-03--T12

Interpretation

The time 10:29 p.m.

No value for the date is
provided.

Year 2009.

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
2009.

Comment

A time value must always be prefixed by
a date value.

In this example, the date value is
completely missing, which would be
appropriate for time-only fields.

Trailing values can be truncated when
the values are missing.

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 7.21 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 7.22 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 7.23 Example ISO 8601 Values for Intervals: Template

String Interpretation

PnYnMnDTnHNMnS/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 7.24 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
The following table lists additional references for SAS ISO 8601:

Table 7.25 SAS ISO 8601 References

Topic Link

SAS 9.3 Language http://support.sas.com/documentation/cdl/en/lIrcon/62753/
Reference: Concepts HTML/default/viewer.htm#titlepage.htm

Working with Dates and http://support.sas.com/documentation/cdl/en/leforinforref/
Times Using the ISO 8601 63324/HTML/default/

Basic and Extended viewer.htm#p1a0qt18rxydrkn1b0rtdfh2t8zs.htm

Notations

CALL 1S8601_CONVERT http://support.sas.com/documentation/cdl/en/lefunctionsref/
Routine 63354/HTML/default/

viewer.htm#p0bhy7ndmdivmmn10b2okmbgigmj.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

$N8601Bw.d Informat http://support.sas.com/documentation/cdl/en/leforinforref/
63324/HTML/default/
viewer.htm#n1mqdr981wjxx3n11kgndfer2ei5.htm

$N8601Ew.d Informat http://support.sas.com/documentation/cdl/en/leforinforref/
63324/HTML/default/
viewer.htm#p17xoiovjnngtrn1p8yw1rOxyyep.htm

Reading Dates and Times http://support.sas.com/documentation/cdl/en/leforinforref/

Using the ISO 860 Basic and  63324/HTML/default/

Extended Notations viewer.htm#n09mk4h1ba9wp1n1tc3e7x0eow8q.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:

%if & 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 206, additional messaging to the SAS log can be enabled.

%let cstDebug=0;
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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 138.
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The following table lists common setup errors and possible causes:

Table 7.26 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

WARNING: Apparent
invocation of macro
SDTM_VALIDATE not
resolved.

SAS Log

Possible Cause and Corrective Action

(1) The macro is misnamed or has not been
added to the expected autocall library.

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.

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
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the Source Data field (srcdata) identifies the macro reporting the problem
the Resolved Message text field (message) provides a problem cause

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 _rcis 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.

The following table lists common causes for premature process failure or the failure of
specific checks to run:

Table 7.27 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 and

error-see log. 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 253

“Case Study 2: Using Any Set of Source Data and Metadata” on page 254

“Case Study 3: Modifying the SAS Validation Checks for Supported Standards” on
page 254

“Case Study 4: Adding New Validation Checks for Supported Standards” on page
255

“Case Study 5: Modifying Existing Validation Check Macros or Adding New Macros’
on page 257

“Case Study 6: Modifying the SAS Clinical Standards Toolkit Messaging, Including
Internationalization” on page 258



Special Topic: Validation Customization 2953

“Case Study 7: Validation of Multiple Studies” on page 260

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 you 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 26.
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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-3.1.3-1.7/
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 257.) 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 7.3 on page 174.

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 192.

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 229 and the SAS Clinical Standards Toolkit: Macro
API 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.



258 Chapter 7 / Compliance Assessment Against a Reference Standard

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 229.

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
sets.

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 the CDISC SDTM Validation Master record excerpt in this display.

Figure 7.12 Validation Master Data Set Excerpt for Check CUST0073

checkid | standard | standardversiun| checksuurce| Fourceid | checkseverity| tablescope | columnscope
CUSTOOY3 CODISC-SDTM ™ MyCompary  GCT101 Warning AE AEBODSYS
CUSTOO?3 CODISC-SDTM 3.1.2 MyComparny  GC101 % arning CE CEBODSYS
CUSTOO73 CODISC-SDTM ™ MyCompary  GC101 Warning tH MHEODSY'S

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).

The following display shows that only two Messages data set records are required:

Figure 7.13 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 Syztem [BODSYS]  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.
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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
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 these 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 contains 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
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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
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.
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Consider these 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 Controlled 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 Controlled 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:

Figure 7.14 Single type=fmtsearch Record Example

standard | standardversion | type | subtype | SASwef |reftype/ path |order|  memname
MY _STD MY _VERSION fmisearch myfmt  libref  Cotemp/formats 1 mytems sasTbcat

However, if you prefer to keep your customizations in a separate format catalog, but
you want to use the CDISC Controlled Terminology codelists provided with the SAS
Clinical Standards Toolkit, your SASReferences data set will have multiple
type=fmtsearch records, with the order column value set to establish the format
search path precedence:

Figure 7.15 Multiple type=fmtsearch Records Example

standard | standardverson | type | subtype | SASref [reftype] path [omder]|  memname |
MY_STD MY_VERSION fmtsearch myfmt  kbref  C:.temp/fomats 1 myterms sasfbcat
CDISC-TERMINOLOGY NCI_THESAURUS fmtsearch cstfmt  bbref &_cstGRootl/standards/cdiscteminology-&_cstVersion/d_cstCTRoot/formats 2 cterms.sas7beat

In this case, any extended, like-named formats in MYTERMS are used instead of the
original formats in CTERMS provided with the SAS Clinical Standards Toolkit.

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.
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SAS provides snapshots of the CDISC Controlled 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, these are provided (by CDISC model and snapshot date) in the following
location:

global standards library directory/standards/
cdisc-terminology-1.7/

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 is located here:

global standards library directory/standards/
cdisc-terminology-1.7/control

For example, suppose you want to add a new CDISC ADaM controlled terminology
snapshot released on 15June2015. A new 201506 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 201506 catalog.

Figure 7.16 New Controlled Terminology Record

| standard |5tandardverson| stand sbtyp |5tandardsu‘.:",,. versuonl path | iarddef J|t| description
1 |CDISC-TERMINOLOGY CDISC-ADAM  NCI_THESAURUS 201101 & _cstGRoot /standards/cdiscteminclogy-1.7/ N CDISC ADaM Controlled Teminology,
cdisc-adam/201101 formats released by NCl on 2011-01-07
- = CDISC ADaM Controlled Terminology,
2 CDISC-TERMINOLOGY CDISC-ADAM  NCI_THESAURUS 201107 &_cstGRoot /standards/cdiscterminlogy-1.7/ N released by NCI on 2011-07-22 (updated
cdisc-adam/201107/formats 201101 version)
3 CDISC-TERMINOLOGY CDISC-ADAM  NCI_THESAURUS 201506 &_cstGRoot /standards/cdiscteminology-1.7/ CDISC ADaM Controlled Temminology.
- cdisc-adam/ 201506 formats released by NCI on 2015-06-15
4 CDISC-TERMINOLOGY CDISC-ADAM  NCI_THESAURUS curent 4_cstGRoot /standards/cdiscteminclogy-1.7/ N Current CDISC ADaM Controfled
cdisc-adam/cument formats Teminotogy. Copy of 2015-06-15

The SAS Clinical Standards Toolkit 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 here:

global standards library directory/standards/cdisc-
terminology-1.7/programs

Note: You must have Write access to the global standards library.
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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 global standards library subfolder
hierarchy (with CDISC ADaM fully expanded) shown in this display.

Figure 7.17 Global Standards Library Subfolder Hierarchy Example

4 | cstGloballibrary
) logs
, metadata
» . schema-repository
4 || standards
» 1) cdisc-adam-21-1.7
> cdisc-cdash-1.1-1.7
» . cdisc-crtdds-1.0-1.7
) cdise-ct-1.0.0-1.7
» | cdisc-datasetenl-1.0.0-1.7
» 0 cdisc-definexml-2.0.0-1.7
. cdisc-odm-1.3.0-1.7
J cdisc-odm-1.31-17
» ) cdisc-sdtm-31.2-1.7
> cdisc-sdtm-3.1.3-1.7
. cdisc-sdtm-3.2-1.7
J cdisc-send-3.0-1.7
4 | cdisc-terminology-1.7
> cdisc-adam
. cdisc-cdash
) cdisc-gs
> cdisc-sdtm
> cdisc-send
. control

4 | mycompany

[ 9

J cdisc-adam
4 ) common
. formats
| programs
, validation

J cst-framework-1.7
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After the registration process, this display shows how your global standards library
data set might look (using the folder hierarchy above).

Figure 7.18 Global Standards Library Standards Data Set Example

standard |mnemonic| standandversion | comment | roatpath | isstandarddefaul
CDISC-ADAM ADAM 21 CDISC ADAM V21 &_cstGRoot /standards/cdisc-adam-2.1-1.7 ¥
CDISCLDASH DASH 11 CDISC CDASH V11 &_cstGRoot /standards/cdisccdash-1.1-1.7 L
CDISCCRTDDS CRT 1.0 CDISCCRT-DDS V1.0 & _cstGRoot /standards/cdisc-crtdds-1.0-1.7 Y
CDISCLCT CTX 100 CDISC CT XML V1.0.0 & cstGRoot /standards/cdisc-ct-1.0.0-1.7 Y
CDISC-DATASET-XML DATA 1.00 CDISC Dataset-XML V1.0.0 &_cstGRoot /standards/cdisc-datasebani-1.0.0-1.7 ¥
CDISC-DEFINE-XML DEF 200 CDISC Define-XML V2.0.0 &_cstGRoot /standards/cdisc-definexmi-2.0.0-1.7 Y
CDISCODM cDM 130 CDISCODM V1.3.0 &_cstGRoot /standards/cdisc-odm-1.3.0-1.7 N
CDISCODM ODM 131 CDISC ODM V1.3.1 &_cstGRoot /standards/cdisc-odm-1.3.1-1.7 ¥
CDISC-5DTM SOTM 312 CDISCSDTM V312 &_cstGRoot /standards/cdiscsdtm-3.1.2-1.7 N
CDISC-5DTM SOTM 313 CDISC SDTM V3.1.3 &_cstGRoot /standards/cdisc-sdtm-3.1.3-1.7 N
CDISC-5DTM SDTM 32 CDISC SDTM V32 & _cstGRoot./standards/cdisc-sdtm-3.2-1.7 Y
CDISC-5END SEND 30 CDISC SEND V3.0 &_cstGRoot /standards/cdisc-send-3.0-1.7 Y
CDISC-TERMINOLOGY CT COMPANY_STD  CDISC teminology used by ourcompany  &_cstGRoot /standards/cdiscterminology-1.7/mycompany Y
CDISC-TERMINCLOGY CT NCI_THESAURUS CDISC Teminology &_cstGRoot /standards/cdiscterminology-1.7 N
CST-FRAMEWORK CST 12 Clinical Standands Toolkdt Framework & cstGRoot /standards/cstframeworde-1.7 ¥

The following display shows that the standardsubstypes data set located in the
global standards library directory/standards/cdisc-
terminology-1.7/control folder now contains this CDISC ADaM record:

Figure 7.19 CDISC ADaM Record Example

standard |aa1datdve¢eim_iamdardaﬂype ! standardsubtypeversion | path !_,.,. i ’m.i| description |
CDISC-TERMINOLOGY CDISC-ADAM  COMPANY_STD common &_cstGRoot /standards/cdiscteminology-1.7 Y Controlled Temminology {comparry
mycompany/cdisc-adam/common standard as of 201502-11)

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.
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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.

The following display shows how your WHO Drug reference might look:

Figure 7.20 WHO Drug Reference Example

standard |5ta1'|da'timsion| type |sub't)q}e | SASref | reftype ! path | order | memname
CDISC-SDTM '31.2 referencecterm clref libref  C./coding-dictionaries/whodug/ 0 Tune 2009 whodnug sasbdat

The SAS Clinical Standards Toolkit provided, in releases prior to version 1.7, several
CDISC SDTM validation checks that involved lookups to coding dictionaries. This
methodology can still be used in the SAS Clinical Standards Toolkit 1.7.

The following display shows the relevant metadata columns from the validation
check data set:

Figure 7.21 Metadata Columns Example

checkid | codesource | tablescope | columnscope | codelogic | lockuptype | lookupsource
Ylet _catDictCol=<dictionary column placeholders proc sgl

nopant.create table work,_cstproblems a8 select

SDTMO450 cstcheck _notincodelist _ALL_ ~DECOD ds."dict.&_cstDictCol from &_cstDSName ds left join DATASET /~ dictionary name goes here */
&_cstlookupSource dict on upcase{ds &_cstColumn) =
upcase(dict. &_cstDictCol) where dict.4_cstDictCol="";quit;

proc sgl nopant jcreate table work . _cstproblems as select

SDTMO451 csteheck notincodelist AE AEDECOD  ds."dictpt_name from &_cstDSName ds left join DATASET meddra
&_cstlookupSource dict on upcase(ds 8_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.
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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 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 _cstDebug
option toggled on. Doing so avoids exceeding the SAS log-size limitations.
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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.
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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
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 metadata files that are provided with the SAS Clinical Standards
Toolkit 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 previous releases of the
SAS Clinical Standards Toolkit.

Develop a suite of internal validation programs, tools, and validation processes that

can be run independently or as part of a SAS Clinical Standards Toolkit process
provided by SAS.

The SAS Clinical Standards Toolkit provides a representative sample of programs,

tools, and validation processes to support internal validation, which are summarized in
these scenarios:

Table 8.1 Supported Internal Validation Scenarios
Scenario

Support installation qualification and operational qualification assessment and reporting

Assess metadata consistency across files
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Scenario
Determine the structural validity of a metadata file
Confirm valid content of a metadata file

Validate a SASReferences data set

Supporting Macros

The following macros support SAS Clinical Standards Toolkit 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

!sasroot/sasautos

For complete macro documentation, see the SAS Clinical Standards Toolkit: Macro API
Documentation.

Table 8.2 Autocall Macros That Support Internal Validation

Macro Primary Purpose

%CSTCHECKENTITYNOTFOUND Reports that a SAS Clinical Standards
Toolkit entity (typically a file, folder, or
column) cannot be found.

%CSTCHECKUTILCHECKFILE Determines whether a file exists as
defined by columns in a source data set.

%CSTCHECKUTILCHECKFOLDER Determines whether a folder exists as
defined by columns in a source data set.
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Macro

%CSTCHECKUTILCHECKSTRUCTURE

%CSTCHECKUTILFINDSASREFSFILE

%CSTCHECKUTILLOOKUPVALUES

%CSTUTILBUILDMETADATAFROMSASREFS

%CSTUTILBUILDSTDVALIDATIONCODE

%CSTUTILCHECKFORPROBLEM

%CSTUTILCHECKWRITEACCESS

%CSTUTILCOMPARESTRUCTURE

%CSTUTILFINDVALIDFILE

%CSTUTILPROCESSFAILED

%CSTUTILVALIDATESASREFERENCES

%CSTUTILVALIDATIONSUMMARY

Primary Purpose

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_rc to 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 6, “SASReferences File,” on page 137.

In most driver programs that are provided with the SAS Clinical Standards Toolkit, 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, 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 8.3 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 with the SAS Clinical Standards Toolkit is

performed using cstutiicomparestructure. 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.
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Error Flag

CHKO3

CHKO4

CHKO05

CHKO06

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 choose 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.



Sample Driver Programs 275

Sample Driver Programs

Overview

The SAS Clinical Standards Toolkit internal validation addresses these 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, which is located here:

sample study library directory/cst-framework-1l.7/programs

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.

Select 1 to n specific standards, and run the checks that are defined in the
validation_control_stdiqoq view of the internal validation validation_master data
set.

This is a set of 50 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.
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This is a set of 73 checks (checkid > CSTV100) that look only at metadata libraries
other than the global standards library metadata folder.

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 Programs That Are
Provided with the SAS Clinical Standards
Toolkit

A summary of the driver programs that support internal validation, including these two
specific use cases, is here:

validate igoq
SASReferences: stdvalidation_sasrefs (modified in driver)

validation_control files used: validation_control_gimeta 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. Fifty checks are run for each selected standard. These are the checks
that support installation qualification and operational qualification for the SAS Clinical
Standards Toolkit.

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. Seventy-
three checks are run for each selected standard.

validate_glmetadata

SASReferences: stdvalidation_sasrefs (modified in driver)
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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).

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 with the SAS Clinical Standards Toolkit. Each of these data sets
contains 137 checks.

The files are stored in these locations:

Drivers: sample study library directory/cst-framework-1.7/
programs/<driver>.sas

SASReferences: sample study library directory/cst-framework-1.7/
control/<SASReferences>.sas7bdat

validation_control: sample study library directory/
cst-framework-1.7/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 program in the SAS Clinical Standards Toolkit: Macro API
Documentation.

A complete discussion of the use of the validate_iqoq driver program is provided in SAS
Clinical Standards Toolkit: Installation Qualification, which is available here: http://
support.sas.com/documentation/onlinedoc/clinical/index.html.
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Internal Validation Driver Program Workflow:
validate_standard

Driver location: sample study library directory/cst-framework-1.7/

programs/validate standard.sas

This driver program 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".

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 *;
*******************************************************************,-

%$cst _getRegisteredStandards( cstOutputDS=work. cstAllStandards) ;

data work. cstStandardsforIV;
set work. cstAllStandards (where=(

or
or
/*
or
or
or
or
or
or
or
or
or
or
or
*/
));

run;

(upcase (standard)
(upcase (standard)
(upcase (standard)

standard
standard
standard
upcase (standard
upcase (standard

( ( )
( ( )
( ( )
( ( )
( ( )
(upcase (standard)
( ( )
( ( )
( ( )
( ( )
( ( )

upcase
upcase
upcase

upcase (standard
upcase (standard
upcase (standard
upcase (standard
upcase (standard

'CDISC-ADAM'
'"CDISC-CRTDDS'
'CDISC-CDASH'

'CDISC-DATASET-XML'
'CDISC-DEFINE-XML'
'CDISC-CT'
'CDISC-ODM'
'CDISC-ODM'
'CDISC-SDTM'
'CDISC-SDTM'
'CDISC-SDTM'
'CDISC-SEND'
'CDISC-TERMINOLOGY'
'CST-FRAMEWORK'

and
and
and

and
and
and
and
and
and
and
and
and
and
and

standardversion='2.1")
standardversion='1.0")
standardversion='1.1")

standardversion='1.0.0")
standardversion='2.0.0")
standardversion='1.0.0")
standardversion='1.3.0")
standardversion='1.3.1")
standardversion='3.1.2")
standardversion='3.1.3")

standardversion='3.2")
standardversion='3.0")
standardversion='NCI_ THESAURUS')
standardversion='1.2")

In this example, validation is performed only for the CDISC ADaM, CDISC CDASH,
and CDISC CRT-DDS standards.
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2 Modify the standard validation SASReferences data set to point to the
validation_control view of interest.

In the SAS Clinical Standards Toolkit, views have been provided to make defining
the various check subsets more dynamic. Physical SAS data sets can be used, if
preferred.

*

* X X X X X X

1

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

Modify the sample SASReferences data set to point to the run-time *;
validation control data set identifying the validation checks of interest. *;

* .
The validation control std view of the validation master data set includes *;
just those checks specific to one or more standards and excludes those core*;
framework checks that look only within the <cstGlobalLibrarys/metadata *,
folder. *;

I
*****************************************************************************;

ibname cstTemp "&studyrootpath/control";

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 Programs That
Are Provided with the SAS Clinical Standards Toolkit” on page 276.

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

\

alues.

$cstutil processsetup( cstSASReferencesLocation=&workpath,

cstSASReferencesName=stdvalidation sasrefs) ;

(Optional) Re-create work.stdvalidation_sasrefs, and replace _srcfile="STDVAL’

with_srcfile="FWVAL’

*
*
*

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

work.stdvalidation sasrefs will accumulate SASReferences records from all *;
sources for later use by cstvalidate(). *;

I
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*****************************************************************************;

data work.stdvalidation sasrefs;
set & cstSASRefs

attrib srcfile format=$8. label='File source for record';
**********************************************************************;

* Framework validation sasreferences: cstcntl.stdvalidation sasrefs *;
**********************************************************************;

_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.

5 Call the code-generator macro to build the job stream for each standard:

filename incCode CATALOG "work. cstCode.stds.source" LRECL=255;
%¥cstutilbuildstdvalidationcode (_cstStdDS=work. cstStandardsforIV,
_cstSampleRootPath= DEFAULT , cstSampleSASRefDSPath= DEFAULT |,
_cstSampleSASRefDSName= DEFAULT ) ;

This macro call populates the work._cstCode.stds.source catalog entry with
standard-specific code, which is subsequently used in an $include statement. For
information about macro parameters, see the
%CSTUTILBUILDSTDVALIDATIONCODE macro header comments in the SAS
Clinical Standards Toolkit: Macro APl Documentation.

The workflow of this catalog entry is summarized in the following steps:

a |Initialize work._cstTempSASRefDS to accumulate SASReferences records from
all of the standards of interest for later use by cstvalidate.

b Look for the standard-specific StandardSASReferences data set from the global
standards library. If found, run cstutil_processsetup using this data set.

c Append the fully resolved work. cstSASRefs to the work. _cstTempSASRefDS
that was created in validate_standard driver workflow step 1. Set _srcfile='"STD'.

d Look for the standard-specific sdtvalidation_sasrefs data set from the sample
library. If found, run cstutil_processsetup using this data set.

e Append the fully resolved work._cstSASRefs to the work._cstTempSASRefDS
that was created in step a. Set _srcfile="STUDY".



Sample Driver Programs 281

f 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.

g 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 Figure 8.1 on page 282
and Figure 8.2 on page 283.

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 Programs That Are Provided with the SAS Clinical Standards Toolkit” on
page 276.

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
Figure 8.3 on page 284.
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Figure 8.1 Sample of Dynamically Derived work.reference_tables**

sasref table path standard | standardversion | type sublype
CSTCNTL  STDVALIDATION_SASREFS AstudyRootPath./control CSTFRAMEWORK 1.2 control reference
CSTLKUP  STANDARDLOOKUP &_cstGRoot /metadata CST-FRAMEWORK 12 lookup
CSTMETA STANDARDLOOKUP §_csiGRoot /standards/cetframework CST-FRAMEWORK 1.2 cstmetadata lookup
CSTMETA STANDARDMACROVARIABLEDETAIL &_cstGRoot /standards/cstframework CST-FRAMEWORK 12 catmatadata macrovanabladetails
CSTMETA STANDARDMACROVARIABLES &_cstGRoot /standards/cstdramework CST-FRAMEWORK 12 csimetadata macrovaiables
CSTMETA  STANDARDS &_csiGRoot /standards/cstdrameworkk CST-FRAMEWORK 12 catmatadata standard
CSTMETA STANDARDSASREFERENCES &_cstGRoot /standards/catdrameworkk CST-FRAMEWORK 12 csimeatadata sasfeferences
CSTM5G  MESSAGES &_cstGRoot /standards/cat framework CST-FRAMEWORK 1.2 Messa0es
CSTRCNTL VALIDATION_MASTER &_cstGRoot /standards/cstframeworc CST-FRAMEWORK 12 referencecontrol validation
GLMETA  STANDARDS &_cstGRoot/metadata CSTFRAMEWORK 1.2 globaimetadata standard
GLMETA  STANDARDSASREFERENCES &_cstGRoot/metadata CST-FRAMEWORK 12 globaimetadata ferences
LOOKUP  STANDARDLOOKUP §_cstGRoot /standards/cdisccntdds-1 CDISCLCRTDDS 1.0 lockup
MESSAGES MESSAGES &_cstGRoot /standards/cdisc-crtdds-1 CDISC-CRTDDS 10 messages
REFCNTL WALIDATION_MASTER &_cstGRoot /standards/cdisc-cnidds-1 CDISCCRTDDS 10 referencecontrol validation
REFMETA REFERENCE_COLUMNS &_csiGRoot /standards/cdisc-ctdds-1 CDISCLCRTDDS 10 referencemetadata  column
REFMETA REFERENCE_TABLES &_cstGRoot /standards/cdisccntdds-1 CDISCLRTDDS 1.0 referencemetadata  table
SRCCNTL  STOVALIDATION_SASREFS AstudyRoot Path./control CDISCLRTDDS 10 control reference
SRCMETA SOURCE_COLUMNS AstudyRootPath/metadata CDISCCRTDDS 10 sourcemetadata column
Note: **This is an excerpt only. Not all records and columns are shown.
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Figure 8.2 Sample of Dynamically Derived work.reference_columns™*

sasef | 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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Figure 8.3 Sample Results Data Set: validate_standard™**

resuftid | checkid | resultseq |seqno | srcdata | message |resuhse\rent:.'

CSTO200 1 0 CDISC-ADAM 2.1 PROCESS WORKFLOW: Validating Info
CDISC-ADAM 21

CSTO108 1 1 C5T_SETPROPERTIES The properties were processed from the PATH  |rfa
CMestGlobal Library/standards/cdisc-adam-2.1-1

C5TO200 1 1 CST_INSERTSTANDARDSASREFS Sﬁagefderences data set was successfully Info
wall (=

CST0200 1 3 CSTUTILBUILDMETADATAFROMSAS  Reference metadata was successfully defved  Info
from work._cst TempSASRefDS

CSTOZ200 1 1 CSTVALIDATE PROCESS STANDARD: CDISC-ADAM Info

CSTO200 1 2 CSTVALIDATE PROCESS STANDARDVERSION: 2.1 Info

CSTO200 1 3 CSTVALIDATE PROCESS DRIVER: validate_standard sas Info

CSTOZ200 1 4 CSTVALIDATE PROCESS DATE: 2014-01-22T10:48:21 Info

CSTOZ00 1 5 CSTVALIDATE PROCESS TYPE: VALIDATION Info

CSTOZ200 1 & CSTVALIDATE PROCESS SASREFERENCES: Info

work._cst TempSASRefDS
PROCESS VALIDATION CONTROL DATA

CSTOZ200 1 7 CSTVALIDATE SET: Info
C:McstSampleLibrary/cst-framework-1.6/control /

CSTOZ0D 1 8 CSTVALIDATE PROCESS STUDYROOTPATH: Info
C:McstSampleLibrary/cst-framework-1.6

CSTOZ00 1 5 CSTVALIDATE PROCESS GLOBALLIBRARY: Info
CvestGlobal Library

CSTOZ200 1 10 CSTVALIDATE PROCESS STUDYLIBRARY: Info
C:McstSampleLibrany

CSTOZ00 1 11 CSTVALIDATE PROCESS CSTVERSION: 1.6 Info
PROCESS CONTROLLED TERMINOLOGY

CSTOZ200 1 10 CSTVALIDATE SOURCE: Info
C./cstGlobal Library,standards/cdisc-teminology

CSTOI00 CSTV251 1 1 STDMETA.STANDARDS Mo emors detected in source data Info

[GLMETA STANDARDS)
CSTOD17  CSTV251 2 1 [CSTMETASTANDARDS][GLMETA.ST Check not run, not applicable to this standard ~ Info

Note: **This is an excerpt only. Not all records and columns are shown.

Validation Checks

validation_master Data Set

A total of 137 validation checks are provided in support of internal validation for the SAS
Clinical Standards Toolkit. These can be found in

global standards library directory/standards/cst-framework-1.7/
validation/control/validation master.sas7bdat.
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The validation_master data set column checktype is used to specify the primary focus of
each check. The following table shows the distribution of records by checktype:

Table 8.4 Distribution of Internal Validation Checks by Checktype

Total Number of

Focus Checktype Checks (Unique)
Global standards library metadata GLMETA 64 (62)
Standard-specific metadata in global standards library and STDIQOQ 73 (30)

sample library

Standard-specific content STD 23(8)

The 137 validation checks use 11 of the SAS Clinical Standards Toolkit framework
check macros. The following table shows the distribution of these checks by check
macro:

Table 8.5 Distribution of Internal Validation Checks by Check Macro

Number of
Check Macro Records
%CSTCHECK_COLUMN 38
%CSTCHECK_COLUMNCOMPARE 50
%CSTCHECK_COMPAREDOMAINS 8
%CSTCHECK_DSMISMATCH 7
%CSTCHECK_NOTCONSISTENT 5
%CSTCHECK_NOTINCODELIST 2
%CSTCHECK_NOTUNIQUE 2
%CSTCHECK_RECMISMATCH 4

%CSTCHECK_RECNOTFOUND 11
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Number of
Check Macro Records
%CSTCHECK_ZEROOBS 3
%CSTCHECKENTITYNOTFOUND 7

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 Figure
8.1 on page 282 and Figure 8.2 on page 283.

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.

These SAS views have been created with the code shown in Example Code 8.1 on
page 287, where SAS librefs have been defined based on the SASReferences data set
references as follows:

libname refcntl 'c:/cstGloballLibrary/standards/cst-framework-1.7/validation/

control';
libname cstcntl 'c:/cstSampleLibrary/cst-framework-1.7/control’;
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(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 8.1 SAS Code to Build Internal Validation Views

proc sql;
create view cstcntl.validation control glmeta
as select *
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.

The following display shows a portion of the check metadata for this check:
Figure 8.4 Internal Validation Check CSTV026 Metadata from validation_master

| checkid | checkseverty | checkiype | codesowce  |usesourcemetadata| tablescope |  columnscope | codelogc

17  |CSTVO26  Enoe GLMETA catcheck_columncompare N gimeta slandards  [roolpath][standard] ?Ec.slcheckutild&eckloi&a-r,:.
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Each of the column values shown in Figure 8.4 on page 287 is explained in the

following table:

Table 8.6 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 10 in Figure
8.1 on page 282) 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
Table 8.2 on page 271.
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Note: **Not all check metadata columns are described.
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SAS Support of XML-Based Standards

When processing XML-based standards (such as CDISC ODM, CDISC CRT-DDS, and
CDISC Define-XML ), 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, 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.

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, CDISC Define-XML 2.0, or
CDISC CRT-DDS 1.0 XML [define.xml]) and converts the information into a SAS
representation of each model.
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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 Define-XML 2.0, there are 46 data sets (such as ItemDefs) containing 215
columns that are derived from the define.xml element and attribute structure. For the
CDISC Analysis Results Metadata extension for Define-XML 2.0, the SAS
representation was extended to 54 data sets containing 239 columns.

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 or CDISC ADaM) 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 Define-XML 2.0 file (including Analysis Results Metadata), a CDISC
ODM 1.3.0 file, a CDISC ODM 1.3.1 XML file, a Dataset-XML 1.0 file, or a CDISC CT
XML 1.0 file.

Reading XML Files

Overview

Support of CDISC XML-based standards, such as CDISC Define-XML 2.0, 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
a CDISC Define-XML 2.0 define.xml file (including Analysis Results Metadata 1.0)
a CDISC ODM 1.3.0 or CDISC ODM 1.3.1 XML file
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the Controlled Terminology files as they are published by the NCI in ODM XML
format

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: %0ODM_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.

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-1.3.0-1.7/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
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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.

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="Yesg"
PriorFileOID="Study-4321"
Originator="SAS Institute"
SourceSystemVersion="Version 0.0.0"
Id="DSSignaturel23">
<Study OID="1234"
<GlobalVariables>
<StudyName>1234</StudyName>
<StudyDescription>1234 Data Definition</StudyDescription>
<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"
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Name="Study 1234, Data Definitions"
Description="Study 1234, Data Definitions">
<Include StudyOID="1234" MetaDataVersionOID="MDV00O0">
</Include>
<Protocol>

<Descriptions>

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="ItemDefg">
<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>
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<DESCRIPTION>Item (variable) data type (text, integer, float)</DESCRIPTION>
<LENGTH>18</LENGTH>
</COLUMN>
<COLUMN name="Length"s>
<PATH syntax="Xpath">/LIBRARY/ItemDefs/Length</PATH>
<TYPE>numeric</TYPE>
<DATATYPE>numeric</DATATYPE>
<DESCRIPTION>Item (variable) length</DESCRIPTION>
<LENGTH>8</LENGTH>
</COLUMN>

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.

Note: For more information about the %ODM_READ macro, see the SAS Clinical
Standards Toolkit: Macro APl Documentation.

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 with the SAS Clinical
Standards Toolkit. For reading ODM XML files, this program is
create_sasodm_fromxml.sas.

The driver program is located here:
sample study library directory/cdisc-odm-1.3.0-1.7/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
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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 6, “SASReferences File,” on page 137.

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 9.1
on page 299 lists these files and data sets, and they are discussed in separate
sections. In the sample create_sasodm_fromxml.sas driver program, these values are
set for &studyRootPath and &studyOutputPath:

&studyRootPath=& cstSRoot/cdisc-odm-& cstStandardvVersion.
-& cstVersion

&studyOutputPath=& cstSRoot/cdisc-odm-& cstStandardVersion.
-& cstVersion

Table 9.1 Key Components of the SASReferences Data Set for the
create_sasodm_fromxml.sas Driver Program

SAS
LIBNAME or
Fileref to Reference
Metadata Type Use Type Path Name of File
Input
externalxml odmxml fileref &studyRootPath/ odm_sample.xml
sourcexml
referencexml odmmap fileref &studyRootPath/ odm.map
referencexml
Output
sourcedata srcdata libref &studyOutputPath/  *.*
derived/data
sourcemetadata srcmeta libref &studyOutputPath/  source
derived/metadata tables.sas7bdat
sourcemetadata srcmeta libref &studyOutputPath/  source_

derived/metadata columns.sas7bdat
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SAS
LIBNAME or
Fileref to Reference
Metadata Type Use Type Path Name of File
targetdata trgdata libref &studyOutputPath/
derived/formats
results results libref &studyOutputPath/  read_
results results.sas7bdat

Process Inputs

The externalxml type refers to the ODM XML file to 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 referencexml type 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 are not specified, 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 error messages that
were generated by the driver program.
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The following display shows an example of the contents of a Results data set that was
created while reading the sample ODM XML file that was provided with the SAS Clinical
Standards Toolkit:

Figure 9.1 Example of a Partial Results Data Set Created by the create_sasodm_fromxml.sas
Driver Program

==
s : Resut Problem | o
Result - Linige number delected? status
deriifie invocation ahin Source data Resolved message text from message file g (0=no. (Non-zer.
of resultid resulseq waming, otherwise aboded) :
] yes)
1 CSTO0108 1 1 CST_SETPROPERTIES The proparties were processed from the PATH o 0 0
c/catGlobalLibrary./standards./cet i k-1 4/programs /initiali
2 CST0102 1 1 CST_CREATEDS work sasreferences was created as requested o 0 0
Process setup is using this SASReferences:
3 |CsTo200 1 1 CSTUTIL_PROCESSSETUP C:\Users'fnans'\AppData'\Local\Temp\SAS Temporary info 0 0
e Fies\_TD7372_L72371_/sasreferences
4 CST0108 1 1 CST_SETPROPERTIES The properties wene processed from the PATH o 0 0
¢ /estGiobalLibrary cdisc-0dm-1,3.0:1.4/programa/initial
5  |CST0200 1 1 ODM_XMLVALIDATE PROCESS STANDARD: CDISC-ODM info 0 0
6  |CST0200 1 2 ODM_XMLVALIDATE PROCESS STANDARDVERSION: 1.3.0 kfo 0 0
32 |ODMO001 1 18 XML TRANSFORMER The document vaiidated successfully o 0 0
33 |OoDMO115 1 1 ODM_XMLVALIDATE No emors were found in the ODM file. info 0 0
34 |CST0200 1 1 ODM_READ PROCESS STANDARD: CDISC-ODM Ifo 0 0
35 |CST0200 1 2 ODM_READ PROCESS STANDARDVERSION: 1.3.0 Info 0 0
36 |CST0200 1 3 ODM_READ PROCESS DRIVER: CREATE_SASODM_FROMXML info 0 0
37 |CST0200 1 4 ODM_READ PROCESS DATE: 2011-06-21T00:22:53 Info 0 1]
38 |CST0200 1 5 ODM_READ PROCESS TYPE: FILEIO info 0 0
33 |CST0200 1 & ODM_READ PROCESS SASREFERENCES: C:\Users\ijans\AppData'\Local\Temp\SAS  |fp 0 0
Temporary Files\_TD7372_L72371_/_cstsasrefs sasTodat
40 |CST0200 1 7 ODM_READ PROCESS STUDYROOTPATH: o 0 0
'sasroat/. /. /SASCinical Standards TookdODM130/1 4/sample./cdisc-odm-1.3.
41 |CST0200 1 & ODM_READ PROCESS GLOBALLIBRARY: c/csiGlobalLibrary o 0 0
42 |CST0200 1 9 ODM_READ PROCESS CSTVERSION: 1.4 o 0 0
43 |CST0200 1 1 JAVACHECK No Java issues Info 0 0
44 |ODMO013 1 1 ODM_READ The ODM map file was read from the folowing location: C!\Pragram Ifo 0 0
Files\SASHome \SASClinical Standards TooktODM 130\ 4\sample \cdisc-odm-
45 |CST0200 1 2 ODM_READ Destination ibrary for format catalogs s Lo trgdata info 0 0
46 |CST0200 1 3 CSTUTIL_BUILDFORMATSFROMXML  trgdata ODMmicat_de catalog and dala set created info 0 0
47  |CST0200 1 4 CSTUTIL_BUILDFORMATSFROMXML  trgdata ODMimicat_en catalog and data set created Info 0 0
48 |CST0200 1 5 CSTUTIL_BUILDFORMATSFROMXML  trgdata ODMmicat_fr_CA catalog and data set created Info 0 0
The ODM fie C-\Program
43 |ODMDO12 1 & ODM_READ Files"\SASHome\SASCinical Standards Took#0ODM 13001 4\sample \cdisc-odm-  Info 0 0
was read successfully.
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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 is derived from the ODM XML file.

Figure 9.2 Example of Partial Source_Tables Data Set Derived from the %ODM_READ Macro

Wmm o Table Name Name of Standard “w"‘““" Case-senstive XML slement name
1 |SRCDATA  AdminData CDISCODM 130 AdminData
2 |SRCDATA  Annotation CDISC-ODM 130 Antation
3 |SRCDATA  AmnotationFlag CDISCODM 130 AnnctationFlag
4 SRCDATA Association COISCO0M 130 Association
H SRCDATA AuditRecord CDISCODM 1.30 AuditRecord
6 |SRCDATA  ClkemDecodeTransiatedTet  CDISC-ODM 130 C1 Semblacods Trammistid et
7 |SRCDATA  CinicalData CDISCODM 120 ClinicalData
8 |SRCDATA  Codelisthems CDISC-ODM 130 CodeListhems
9 |SACDATA  Codelists CDISC-ODM 130 CodeLists
10 |SRCDATA  CondtionDefFomalExpression  CDISC-ODM 130 ConcitionDefFommalExprassion
1 SRCDATA ConditionDef Translated Texd COISCODM 130 Condition Def Transiated Text
12 SRCDATA ConditionDefs CDISCODM 130 Condition Defe
13 _SF!CDATA Enumersteditems CDISCODM 130 Erumerateditems
14 |SRCDATA  BdemalCodelists CDISCODM 130 EdemalCodeLists
15 |SRCDATA  FormData CDISC-ODM 130 FomData
16 |SRCDATA  FomDefArchLayouts CDISCODM 130 FomDef ArchLayouts
17 |SRCDATA  FormDeftemGroupRefs CDISC-ODM 130 FormDef temGroupRefs
18 |SRCDATA  FomDefTransiatedText CDISC-ODM 120 FomDef Translated Text
19 SRCDATA FormDefs CDISC-ODM 130 FormDiefs
20 _SHCDAT.-!'L Imputation Methods COISCODM 1.30 ImputationMethods
21 |SRCDATA  hemAlisses CDISC-ODM 130 bemAiazes
22 |SRCDATA  kemData CDISC-ODM 130 hemData
23 |SRCDATA  hemDefTransiatedText COISC-ODM 130 HemDef Translated Text
24 |SRCDATA  hemDefs CDISC-ODM 130 hemDiefs
25 |SRCDATA  kemGroupAliases CDISCODM 130 RemGroupAkases
26 SRCDATA temGroupData CDISCODM 130 temGroupData
7T SRCNATA emiErmn DNef famPAefa rHSrnm 130 KamiErmnn MNef bam Rafe
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Figure 9.3 Example of Partial Source _Columns Data Set Derived from the %ODM_READ

Macro
b VIEWTABLE: Sremeta Source_columns
SASreferences o Column | Column| Column
wﬁaa Table Name ‘ Calumn Name ‘ Column Description | Order | Type ‘ Length
1 SRCOATA AdminData GeneratedID CST generated unique 1D 1€ 64
2 SRCDATA AdminData StudyQID Associzted unigue study identfier 2C 64
3 SRCDATA AdminData FK_ODOM Foresgn key: ODM.FileQID ic 64
4 SRCDATA Annotation GeneratedID CST generated unique 1D 1E 64
5 SRCDATA Annotation [} Unigue 1D for a specfic Annotation slement 2C 2000
B SRCDATA Annotation SeqNum Uniquely identfies the annotation within its parent entity iN 8
Fi SRCDATA Annolation Transaction Type Transaction type (Insed | Update | Remave | Upsert | Contexd) 4C 7
B SRCDATA Annotation CommentSponsorlrSte  Comment source (Sponsor | Site) 5C 7
] SRCDATA Annotation Comment Fresded (uninterpreted) comment about clinical data EC 2000
10 SRCDATA Annolation Parent Type Parent element type TC 14
1 SRCDATA Annotation ParertKey Associated OID or 1D in Parent Type table 8 C o4
12 SRCDATA AnnotationFlag FagValue Value of flag 1 G 2000
13 |SRCDATA  AnnolstionFlag FagValueCodelistOID  Foreign key: Codelists OID 2C 64
14 SRCDATA ArnotationFlag FagType Type of flag < Jie 128
15 |SRCDATA  AnnotationFlag FagTypeCodelistOID  Foreign key: Codelists 0ID 4C 64
16 |SRCDATA  AnnotationFlag FK_Annotation Foreign key: Annotation Generated|D 5C 64
17 SRCDATA Association GeneratedID CST generated unique 1D 1C 64
18 |SRCDATA Associstion StudyQID Foreign key: Study 01D 2C 64
19 SRCDATA Association MetaDataersionOID Foreign key: MetaDataVersion.0ID ic 64
20 SRCDATA Association FK_ODM Foreign key: ODM FieQID 4 C B4
21 SRCDATA AudéRecord 1] Unigue ID for a specific AuditRecord element 1C 2000

The Srcdata library contains the SAS data sets that represent the ODM file metadata

. By default, the %ODM_READ macro creates 66 unique data sets in the
SAS Clinical Standards Toolkit for ODM 1.3.0. Some of these data sets might be empty
if no associated content was derived from the ODM XML file. There is a one-to-one

and content
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correspondence between the tables listed in the Srcdata library and the tables
contained in the source_tables metadata file in the Srcmeta library.

Figure 9.4 Example of Partial Srcdata Library Derived from the %ODM_READ Macro

{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 153
ITEMDEFS 151
ITEMDEFTRANSLATEDTEXT 3
ITEMGROUPALIASES 1
[TEMGROUPDATA &
ITEMGROUPDEFITEMREFS 151
ITEMGROUPDEFS g

§

il

il B luiso |

-

— ik U ] e e B D e b -

-
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Extracting Clinical Data and Reference Data
from the SAS Representation of an ODM XML
File: %0ODM_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
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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.

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" />
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<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" />
<ItemRef ItemOID="ID.AEREL" OrderNumber="16" Mandatory="No" />
<ItemRef ItemOID="ID.AEQUT" 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.$AESEV" />
</ItemDef>
<ItemDef OID="ID.AEREL" SASFieldName="AEREL"

Name="Relationship to study drug" DataType="text" Length="1">
<CodeListRef CodeListOID="CL.SAEREL" />
</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"s>
<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
<ItemData
<ItemData
<ItemData
<ItemData
<ItemData
<ItemData
<ItemData
<ItemData
<ItemData

ItemOID="ID

ItemOID="1ID.

ItemOID="ID

ItemOID="1ID.
ItemOID="1ID.

ItemOID="ID

ItemOID="1ID.
ItemOID="1ID.

ItemOID="ID

ItemOID="1ID.

</ItemGroupData>

The %ODM_EXTRACTDOMAINDATA macro creates the data set shown in Figure 9.5
on page 307 and Figure 9.6 on page 308. 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.

.AESTDT" Value="1999-06-10" />
AEENMON" Value="06" />
.AEENDAY" Value="14" />
AEENYR" Value="1999" />
AEENDT" Value="1999-06-14" />
.AESEV" Value="1" />

AEREL" Value="0" />

AEQOUT" Value="1" />
.AEACTTRT" Value="0" />
AECONTRT" Value="1" />

Reading XML Files 307

Figure 9.5 AE SAS Data Set (Unformatted) Created by the %ODM_EXTRACTDOMAINDATA

Macro

Obs | _ StudyOID _ MetaDataVersionOlD _ Subjectley _ StudyEventOID

1| Study.OID  MetaDataVersion.OID.1  S001P011

__StudyEventRepeatkey _ FormOID
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 __ltemGroupRepeatiey _ TransactionType _ LocationOID __UserOID
1 ItemGroupDefs 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
v

ONC | 143-02 USA

ONC | 143-02 USA

A

1 HEADACHE 6 10

2 CONGESTION 6 "

AESTMON AESTDAY AESTYR AESTDT

1999 ' 1999-06-
10

1999 | 1999-06-
1

AEENMON AEENDAY AEENYR AEENDT AESEV | AEREL AEOUT AEACTTRT AECONTRT

6 14

1999  1999-06-
14

. 1999

1 0 1 0 1

1 0 2 0 ;|
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Figure 9.6 AE SAS Data Set (Formatted) Created by the %ODM_EXTRACTDOMAINDATA

Macro

Obs | _ StudyOID _ MetaDataVersionOlD _ SubjectKey |  StudyEventOID

1 Study OID

2 Study OID

MetaDataVersion. OID 1

MetaDataVersion.OID 1

__FormRepeatey __ ItemGroupOID

1

TAREA
Oncology  143-02

Oncology  143-02

AEENMON | AEENDAY

6

PNO

temGroupDefs OID.AE 1

__StudyEventRepeatey _ FormOID
FormDefs. OID.AE

S001PO11 StudyEventDefs OID 6. AdverseEvent - 1
S001P011 StudyEventDefs OID.6 AdverseEvent 1 FormDefs OID AE
__ltemGroupRepeatkey _ TransactionType _ LocationOID __UserQID
.Insart Location OID.S001 User.OID.1008
Insert Location.OID.S001 User OID.1008

temGroupDefs OID.AE ' 2

SCTRY | F_STATUS LINE_NO | AETERM

United
States

United
States

14

Source
verified,
queried

Source
verified,
queried

1999 1999
14

1999

-06-  Mild

Mild

AESTMON AESTDAY AESTYR AESTDT
1 HEADACHE 6

2 CONGESTION 6

AEENYR AEENDT AESEV AEREL | AEOUT

Mone

Nane

Resolved, None
na

residual

effects

Continuing | None

10 1999 | 1999-06-
10

11 1999 | 1999-06-
11

AEACTTRT AECONTRT

Medication
required

Medication
required

The %ODM_EXTRACTDOMAINDATA macro has this signature:

%$macro odm extractdomaindata (
_cstSourceMetadata=,
_cstSourceData=,
_cstIsReferenceData=No,
_cstSelectAttribute=Name,
_cstSelectAttributeValue=,
_cstLang=en,
_cstMaxLabelLength=256,
_cstAttachFormats=Yes,
_cstODMMinimumKeyset=No,
_cstOutputLibrary=,

stOutputDS=

)

1
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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.

_cstlsReferenceData 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 ItemGroup
to extract. Valid values are OID, Name, SASDatasetName, and Domain.

_cstSelectAttributeValue contains the value of the attribute defined by
_cstSelectAttribute that identifies the IltemGroup to extract.

_cstlLang 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 1.3.0 are provided with the SAS Clinical
Standards Toolkit to demonstrate the use of the %ODM_EXTRACTDOMAINDATA
macro:
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sample study library directory/cdisc-odm-1.3.0-1.7/
programs/extract domaindata all.sas

sample study library directory/cdisc-odm-1.3.0-1.7/
programs/extract domaindata.sas

Two sample driver programs for ODM 1.3.1 are provided with the SAS Clinical
Standards Toolkit to demonstrate the use of the %ODM_EXTRACTDOMAINDATA
macro:

sample study library directory/cdisc-odm-1.3.1-1.7/
programs/extract domaindata all.sas

sample study library directory/cdisc-odm-1.3.1-1.7/
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;
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%include incCode;
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 here:

global standards library directory/standards/cdisc-ct-1.0-1.7/
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 314.

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.



312 Chapter 9 / XML-Based Standards

The following display shows a partial listing of a sample ODM controlled terminology
XML file:

Figure 9.7 Partial Listing of a Sample ODM Controlled Terminology XML File

n with Study Treatment</IranslatedText>

S
was modified by addition; either by changing the fregquency, strength or amount. (NCI)

ED C49504">
ion>An i that a medication schedule was maintained. (NCI)</nciodm:CDI3CDefinition>
'm>Dose Not Changed</nciodm:PreferredTerm>
Dn C49505">
dication that a medication schedule was modified by subtraction, either by changing the freguency, strength or amount. (NCI

m>Dose Reduced: ciodm:PreferredlTerm>

"DRUG I UPTED" o1my

dication that a medication schedule was modified by temporarily terminating a prescribed regimen of medication. (NCI)

Interrupted</nciodm:PreferradTerm>

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">
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<TABLE name="CodeLists">
<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>128</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/ExtCodeID</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>
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<COLUMN name="CDISCSubmissionValue">
<PATH syntax="Xpath">/LIBRARY/CodeLists/CDISCSubmissionValue</PATH>
<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 CodelLists) 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.

Note: For more information about the %CT_READ macro, see the SAS Clinical
Standards Toolkit: Macro APl Documentation.

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
with the SAS Clinical Standards Toolkit. For reading ODM controlled terminology XML
files, this driver program is create_sasct_fromxml.sas.

This driver program is located here:

sample study library directory/cdisc-ct-1.0-1.7/programs

The SASReferences Data Set

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.
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For more information, see Chapter 6, “SASReferences File,” on page 137.

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 9.2
on page 315 lists these files and data sets. In the sample create_sasct_fromxml.sas
driver program, these values are set for &studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-ct-1.0-1.7

&studyOutputPath=gsample study library directory/cdisc-ct-1.0-1.7

Table 9.2 Key Components of the SASReferences Data Set for the create _sasct _fromxml.sas

Driver Program
SAS
LIBNAME
Metadata or Fileref  Reference
Type to Use Type Path Name of File
Input
externalxml  crtxml fileref &studyRootPath/ sdtm_terminology.xml
sourcexml/sdtm/201212
referencexml ctmap fileref &studyRootPath/ ct-1.0.0.map
referencexml
Output
sourcedata srcdata libref &studyOutputPath/data/ U
sdtm/201212
results results libref &studyOutputPath/results  read_results_sdtm_

2012.sas7bdat

Process Inputs

The externalxml type 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 when referring to the ODM controlled
terminology XML file.
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The referencexml type 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 when referring 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 running, 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 driver program.
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The following 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 with the SAS Clinical Standards Toolkit:

Figure 9.8 Example of a Partial Results Data Set Created by the create _sasct fromxml.sas
Driver Program

B4} VIEWTABLE: Results.Read results_sdtm 201212

resulid ] srcdata ] 1 stseverty
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 CT0001 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 |CTooO XML TRANSFORMER PARAMETER  Creating Display Stylesheet: false Info
32 |CT0OD1 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 [CSTO200 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
st SampleLibrary TK15\cdiscct-1.0.0-1. 5'veferencexml’ct-1.0. 0 map

The Srcdata library contains the SAS data sets that represent the ODM controlled
terminology XML file metadata and content. By default, the %CT_READ macro creates

15 unique data sets in the SAS Clinical Standards Toolkit. Some of these data sets
might be 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
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the Srcdata library and the tables contained in the source_tables metadata file in the
Srcmeta library.

Figure 9.9 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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The following display shows an example of controlled terminology in ODM XML (the
Action Taken with Study Treatment codelist):

Figure 9.10 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">
<Dezcription>
«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 ExtCodeTE="C42660" > [5 lines]
<Enumeratediten CodedValie="THENOMH" noiods;Extlodell="C17958">
¢nciods: COISCoynonye>l</ neiodm: COTSComonym»
<nciodm: COISCoHmonye>Tnknownd/neiodn: CDISCSmonyed
<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>
</Codeliaty
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The following display shows the data set created by the %CT_CREATEFORMATS
macro:

Figure 9.11 Partial cterms SAS Data Set Created by the %CT_CREATEFORMATS Macro

il VIEWTABLE: Trgdata.Cterms ("CDISC SDTM Controlled Terminology, 2012-12-21%)

dascriplion | codsist | codelist_code | codelist_name |codeist ext| datatype | type |fmtname | code | cdisc_submission_value | cdise_synorym
1 |CDISCSDTMControled ACN  C66767 Action Taken with No text C  ACN (49503 DOSE INCREASED
Teminology. 2012.12-21 Study Treatment
2 |CDISCSDTMControfled ACN  CBG767 Action Takenwith No text C  ACN  C49504 DOSE MOT CHANGED
Teminology. 2012.12:21 Study Treatment
3 |CDISCSDTMControled ACN (66767 Action Taken with  No text C  ACN (49505 DOSEREDUCED
Teminology, 2012-12:21 Study Treatment
4 |CDISCSDTMControled ACN  CBE767 Action Taken wih Mo text C  ACN (49501 DRUG INTERRUPTED
Teminology. 2012:12-21 Study Treatment
5  |CDISC SDTM Controlled  ACN CB6767 Action Taken with Np text - ACN (49502 DRUG WITHDRAWN
Teminology. 20121221 Study Treatment
§ |CDISC SDTM Conirolled ACN CRETRT Action Taken with No text ¢ ACN  C48660 NOT APPLICABLE NA; Not
Teminology, 2012-12-21 Study Treatment Appiicable
7 |CDISCSDTMControled ACN  C66767 Action Taken with No text C  ACN  C17938 UNKNOWN U; Unknown
Teminology. 2012-12-21 Study Treatment

The following display shows that the %CT_CREATEFORMATS macro uses the data set
to create the $ACN SAS format:

Figure 9.12 $ACN SAS Format Created by the %CT_CREATEFORMATS Macro

# Name Type Description
1 ACN FORMATC Action Taken with Study Treatment (ACN - CBE767)
FORMAT MAME: SACHN LENGTH: i6 NUMBER OF VALUES: 7
MIN LENGTH: 1 MAX LENGTH: 40 DEFAULT LENGTH: 16 FUZZ: ]
START END LABEL (VER. Vv7|va 11JANZ2013:17:17:33)
DOSE INCREASED DOSE INCREASED DOSE INCREASED
DOSE NOT CHANGED|DOSE NOT CHANGED|DOSE NOT CHANGED
DOSE REDUCED DOSE REDUCED DOSE REDUCED
DRUG INTERRUPTED|DRUG INTERRUPTED|DRUG INTERRUPTED

DRUG WITHDRAWN
NOT APPLICABLE
UNKNOWN

DRUG WITHDRAWN
NOT APPLICABLE
UNKNOWN

DRUG WITHDRAWN
NOT APPLICABLE
UNKNOWN

The %CT_CREATEFORMATS macro has this signature:

%$macro ct_createformats (

_cstlLang=en,

_cstCreateCatalog=1,

/* Language tag in TranslatedText to use

/* Create format catalog

*/
*/
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_cstKillCatFirst=0, /* Empty catalog first */
_cstUseExpression:, /* Expression to create the SAS format name */
_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 CodeList/
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 with the SAS Clinical Standards Toolkit to
demonstrate the use of the %CT_CREATEFORMATS macro:

sample study library directory/cdisc-ct-1.0-1.7/programs/
create ctformats.sas
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sample study library directory/cdisc-ct-1.0-1.7/programs/
create ctformats gs.sas

Both of these sample driver programs demonstrate how CDISCSubmissionValue can be
mapped to a valid SAS format name.

Reading CDISC CRT-DDS 1.0 or Define-XML
2.0 define.xml Files: %CRTDDS READ and
%DEFINE_READ Macros

The process for reading CDISC CRT-DDS 1.0 and CDISC Define-XML 2.0 define.xml
files is similar to reading CDISC ODM XML files.

Note: This section demonstrates reading CDISC CRT-DDS 1.0 define.xml files as an
example. The CDISC Define-XML 2.0 process is similar, but uses the define read
macro instead of the crtdds_read macro.

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 macros folder. This folder is located in global standards
library directory/standards/cdisc-crtdds-1.0-1.7/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. These global macro variables are set through the framework
initialization properties and the CDISC CRT-DDS 1.0 initialization properties.
Throughout the processing of the %CRTDDS_READ macro, the Results data set
contains all framework-specific messages and CRT-DDS 1.0-specific messages that
were 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 sample define.xml file.

<ODM xmlns:xlink="http://www.w3.org/1999/x1ink"
xmlns:def="http://www.cdisc.org/ns/def/v1.0"
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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</StudyDescriptions>
<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"
def:StandardName="CDISC SDTM"
def:Standardversion="3.1.2">
<ItemGroupDef
OID="AE1l" 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:ArchiveLocationID="AEl">
<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. JavaObj processing converts the

define.xml file into a cubeXML file through transformations using XSL files and
processes.

323
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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 CRT-DDS 1.0 study folder
hierarchy (referencexml/define.map). The define.map file is required to process
the cubeXML file. If it does not exist, 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>

<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.
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The final step in the %CRTDDS_READ macro 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 set are created and
copied to the output library as defined in the SASReferences data set.

Sample Driver Program:
create_sascrtdds fromxml.sas and
create_sasdefine fromxml.sas

Overview

Each primary SAS Clinical Standards Toolkit task, such as reading CDISC CRT-DDS
1.0 or CDISC Define-XML 2.0 XML files, is guided by a sample driver program that is
provided with the SAS Clinical Standards Toolkit.

Note: CDISC CRT-DDS 1.0 is discussed in this section. The process is similar for
CDISC Define-XML 2.0.

The create_sascrtdds_fromxml.sas driver program is used to read define.xml files.
The driver program is located here:

sample study library directory/cdisc-crtdds-1.0-1.7/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 6, “SASReferences File,” on page 137.

In the SASReferences data set, there are two input file references and four output data
set references that are key to the successful completion of the driver program. Table 9.3
on page 326 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:

&studyRootPath=& cstSRoot/cdisc-crtdds-1.0-& cstVersion
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&studyOutputPath=& cstSRoot/cdisc-crtdds-1.0-& cstVersion

Table 9.3 Key Components of the SASReferences Data Set for the
create_sascrtdds _fromxml.sas Driver Program

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 sas7bdat
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

The externalxml type refers to the define.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 when referring to the define.xml file.

The referencexml type 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. This flename is used in the submitted
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SAS code when referring 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 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 macro. 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 type refers to a data set source_study. The source_study data set is
created in the Srcmeta library and contains study metadata.

The results type refers to the Results data set that contains information from running the
CRT-DDS macro. 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 error messages that
were generated by the driver program.
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The following display shows an example of the contents of a Results data set in the
CRT-DDS sample study:

Figure 9.13 Example of a Partial Results Data Set Created by the
create_sascrtdds fromxml.sas Driver Program

VIEWTABLE: Results.Read _results

Unique Sequence Result severty Process status
Resut invocation of el Source data Resolved message text from message file fe.g., waming, detociod? (Non-zero,
Werthier | iy | VER o) Lapssd aborted)
resultseq othenwise yes)
1 CSTD108 1 1 CST_SETPROPERTIES The properties were processed from the PATH Info 0 0
A c/cstGlobalLibrary fest 1.4/ intizkze properties

2 CSTDM02 1 1 CST_CREATEDS work was created as info 0 0

Process setup is using this SASReferences:
CST0200 1 1 CSTUTIL_PROCESSSETUP C:\Users\fjans\AppData'\Local\Temp\SAS Temporary Info 0 0

Files\_TD7552_L72371_/sasreferences

4 |CSTO108 1 1 CST_SETPROPERTIES The properties were processed from the PATH Info 0 ¢
c/cstGlobalLibrary/standards/cdisc-crtdds-1.0-1.4/programs initialize propertie

5 CST0200 1 1 CRTDDS_XMLVALIDATE PROCESS STANDARD: CDISCLRTDDS Info 0 0

6 CSTO200 1 2 CRTDDS_XMLVALIDATE PROCESS STANDARDVERSION: 1.0 Info 0 0

7 CSTO200 1 3 CRTDDS_XMLVALIDATE PROCESS DRIVER: CREATE_CRTDDS_DEFINE Irfo 0 0

8 C5T0200 1 4 CRTDDS_XMLVALIDATE PROCESS DATE:- 20110807T15:32:23 Info /] 0

9 CSTO200 1 5 CRTDDS_XMLVALIDATE PROCESS TYPE: VALIDATE CRTDDS DEFINE XML Info 0 0

10 CSTO200 3 & CRTDDS_XMLVALIDATE PROCESS SASREFERENCES: C:\Users'fjans'AppData‘local\Temp\SAS  info (1] 0
Temporary Fles’_TD7552_L72371_/_cstsasrefs sas7hdat

N |CST0200 1 7 CRTDDS_XMLVALIDATE PROCESS STUDYROOTPATH: Info 0 0
lsasmot/. /. /SASCinical Standards Tookt CRTDDS 10/1.4/sample /cdisccridd

12 |CST0200 1 8 CRTDDS_XMLVALIDATE PROCESS GLOBALLIBRARY: c./cstGlobalLibrary Info 0 0

13 |CST0200 1 9 CRTDDS_XMLVALIDATE PROCESS CSTVERSION: 1.4 Info 0 0

14 |CST0200 1 1 JAVACHECK No Java issues Info 0 0

15 |CRT0001 1 1 XML TRANSFORMER Transform starting Info 0 0

16 |CRT0001 1 2 XML TRANSFORMER Using JRE: C:\PROGRA™2\Java'jreb Info 0 0

2 l&RTﬁ(i!] 1 18 X'ME TméFéRMéR o 'I'}'ve’do::m;l mldﬂed !:lmﬂﬂl.‘y Info ﬁ L

33 CRTOT15 1 1 CRTDDS_XMLVALIDATE No enmors were found in the CRT-DDS file Info 0 0

M CST0200 1 1 CRTDDS_READ PROCESS STANDARD: CDISCCRTDDS Info 0 LI

35 CS5T0200 1 2 CRTDDS_READ PROCESS STANDARDVERSION: 1.0 Info 0 0

3% 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 LI

38 |CST0200 1 5 CRTDDS_READ PROCESS TYPE: FILEIO Info 0 0

39 |CST0200 1 6 CRTDDS_READ PROCESS SASREFERENCES: C:\Users\frians'AppData‘\Llocal\Temp\SAS  infp 0 0
Temporary Fles\_TD7552_L72371_/_cstsasreis sasTbdat

40 |CST0200 1 7 CRTDDS_READ PROCESS STUDYROOTPATH: Info 0 0
Isasroct/. /. /SASCinical Standards Toolkt CRTDDS 10/1.4/sample /cdisc-ctdd

41 |CST0200 1 8 CRTDDS_READ PROCESS GLOBALLIBRARY: c-/cstGilobalLibrary Info 0 0

42  |CST0200 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 o 0 0
Fles\SASHome\SASCinical Standards ToolktCRTDDS 1001 4'\sample \cdisc-or
The CRT-DDS fie C:\Program

45 CRTOO012 1 2 CRTDDS_READ [Fies\SASHome\SASCinical Standards ToolkitCRTDDS 1001 4\sample’\cdiscor Info 0 LI
was read successfully.

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
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library corresponds to the location specified in SASReferences (&studyOutputPath/
derivedmetadata).

Figure 9.14 Example of Partial Source Tables Data Set Derived from the %CRTDDS READ

Macro

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 Text  CDISC-CRTDDS 1.0 CLitemDecode Translated Text
3 SRCDATA CodeListtems CDISCCRTDDS 1.0 CodeListltems
4 SRCDATA Codelists CDISCCRTDDS 10 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 ftemAliases CDISC-CRTDDS 1.0 ftemAlizzes
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 CDISC-CRTDDS 1.0 temGroup Leaf
18 SRCDATA temGroupLeaf Titles CDISCLRTDDS 1.0 temGroupLeaf Titles
19 SRCDATA temMURefs CDISCCRTDDS 1.0 ftemMURefs
20 SRCOATA temCuestion Bxdemal CDISCCRTDDS 10 temCuestionEdemal
21 SRCDATA temCGuestion Translated Text CDISC-CRTDDS 1.0 temQuestion Translated Text
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Figure 9.15

%CRTDDS_READ Macro

Example of Partial Source_Columns Data Set Derived from the

SASreferences | 2
m;er:ata Table Name Column Name Column Description ‘c&u‘: CT“;;‘ m‘Mdawm \éf:;”as
1 |SRCDATA  AnnotatedCRFs Document Ref Ee ref;;mced Anrotated CRF TG 2000 CDISCCRTDDS 1.0
CUMm

2 |SACDATA  AnnotstedCRFs leaflD The unique 1D of the referenced 2¢C 128 CDISCCRTDDS 1.0

Annotated CRF
SRCDATA AnnotatedCRFs FK_MetaDataVersion Foreign key: MetaliataVersion 01D 3c 128 CDISCCRTDDS 1.0

4 |SRCDATA  ClkemDecodeTranslatedText  TranslatedText Human-readable text appropriate for 2 1€ 2000 CDISCCRTDDS 1.0
particular language

5 |SRCDATA  ClhemDecodeTranslatedTedt lang Natural language or country-specific e 17 CDISCCRTDDS 1.0
language variart

6 |SRCDATA  ClkemDecodeTransiatedText FK_Codelisthems Foreign key: CodeListitems 010 ic 128 CDISCCRTDDS 1.0

7 |SRCDATA  Codelistkems oiD Unique idertifier for this codelist tem 1C 128 CDISCCRTDDS 1.0

8 SRCDATA Codalisthems CodedValue Value of the codelist tem 2C 512 CDISCCRTDDS 10

9 SRCDATA CodeListhems FK_Codelists Foreign key: Codelists 01D ic 128 CDISCCRTDDS 1.0

10 |SRCDATA CodeListhems Rank %:mdefa\fﬁe order relative o other coded 4N 8 CDISCCRTDDS 10

1 SRCDATA Codelists [alls] Unique idertifier for this codelist 1C 128 CDISCCRTDDS 1.0

12 |SRCDATA Codelists Name Codalist name 2C 128 CDISCCRTDDS 1.0

13 |SRCDATA Codelists DataType CodeList item value data type (nteger | 3iC 7 CDISCCRTDDS 10

IS float | text | string)

14 |SRCDATA  Codelists SASFomatName SAS farmat name 4C 8 CDISCCRTDDS 1.0

15 [SRCDATA  Codelists FK_MetaDataVersion Foreign key: MetaDataVersion 01D 5C 128 CDISCCRTDDS 1.0

16 |SRCDATA  ComputationMethods oD Ugﬂuo; identfier for this computation 1C 128 CDISCCRTODS 1.0
M

17 |SRCDATA  ComputationMethods method Rule for deriving data value 2T 2000 CDISCCRTDDS 1.0

18 |SRCDATA  ComputationMethods FK_MetaDataVersion Foreign key: MetaDataVersion 0ID ic 128 CDISCCRTDDS 1.0

19 |SRCDATA  DefineDocument Fil=0ID Unique idertifier for this file ic 128 CDISCCRTDDS 1.0

20 |SRCDATA  DefineDocument Archival File meets requirements of an electronic 2C 3 CDISCCRTDODS 1.0

The Srcdata library contains the driver program-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
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metadata file in the Srcmeta library. The Srcdata library corresponds to the location
specified in SASReferences (&studyOutputPath/deriveddata).

Figure 9.16 Example of Partial Srcdata Library Derived from the %CRTDDS READ Macro

Name Obs  Vams = | Name Obs  Vas *
ANNOTATEDCRFS o 3 ITEMQUESTIONTRANSLATEDTEXT 0 3
CLITEMDECODETRANSLATEDTEXT 2909 3 ITEMRANGECHECKS 0 5
CODELISTITEMS 2908 4 ITEMRANGECHECKVALUES 0 2
CODELISTS 32 5 ITEMROLE 0 2
COMPUTATIONMETHODS 0 3 |=||| ITEMVALUELISTREFS ] 2
DEFINEDOCUMENT 1 12 MDVLEAF 0 3
EXTERNALCODELISTS o 3 MOVLEAFTITLES ] 2
FORMDEFARCHLAYOUTS 0 4 MEASUREMENTUNITS 0 3
FORMDEFITEMGROUPREFS 0 4 METADATAVERSION 1 9|
FORMDEFS i 4 ||| MUTRANSLATEDTEXT D 3
IMPUTATIONMETHODS 0 k] PRESENTATION 0 4
ITEMALIASES o g PROTOCOLEVENTREFS 0 4
ITEMDEFS 733 14 RCERRORTRANSLATEDTEXT 0 3|
ITEMGROUPALIASES 0 3 STUDY 1 5%
ITEMGROUPDEFITEMREFS 733 g STUDYEVENTDEFS 0 6
ITEMGROUPDEFS 33 16 STUDYEVENTFORMREFS 0 4
ITEMGROUPLEAF 3 3 SUPPLEMENTALDOCS 0 3
ITEMGROUPLEAFTITLES 3 2 VALUELISTITEMREFS 0 )
ITEMMUREFS 0 2 VALUELISTS 0 2~
ITEMQUESTIONEXTERNAL 0 4 -

c\program files\sashome\sasclinicalstandardstoolkitertdds10%1 4\sample\ cdisc-cridds-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 6, “SASReferences File,” on
page 137.

Writing XML Files

Overview

Support of CDISC XML-based standards, such as CDISC CRT-DDS 1.0, CDISC Define-
XML 2.0, 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.
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In the SAS Clinical Standards Toolkit, you can create a CDISC CRT-DDS 1.0 define.xml
file or CDISC Define-XML 2.0 file (including Analysis Results Metadata 1.0) that
references a CDISC SDTM study, a SEND study, or a CDISC ADaM study. You can also
create a CDISC ODM 1.3.0 XML file or a CDISC ODM 1.3.1 file.

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.

(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).

Create a standardized intermediate cubeXML file using the data and metadata
contained in the SAS representation of the standard.

(Build and) reference a set of valid XSL style sheets for each target data set (such
as ltemDefs.xsl).

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.

(Optional) Validate the structure and syntax of the XML file that was created against
an XML schema.

Creating a 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 a CDISC CRT-DDS 1.0 define.xml file. The four macros are listed in
the order in which they are executed:
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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.

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 %CSTUTILXMLVALIDATE macro validates that the XML file is structurally and
syntactically correct according to the XML schema for the CRT-DDS 1.0 standard.
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.
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The create_crtdds_define.sas driver program creates the CDISC CRT-DDS 1.0
define.xml file. It runs the %CRTDDS_WRITE and %CSTUTILXMLVALIDATE
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
how the various SAS Clinical Standards Toolkit framework macros are used to generate
the required metadata files.

The driver programs 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 metadata files. (For more information about
the source_tables and source_columns data sets, see “Source Metadata” on page 172.)
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 available
data are populated. The other tables contain zero observations.

The following table lists the parameters for the driver program:
Table 9.4 Parameters for the create_crtdds_from_sdtm.sas Driver Program

Parameter Required Description

_cstOutLib Yes The library reference (LIBNAME) where the tables are
created.
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Parameter Required Description

_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.

_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
)i
In the example, the %CRTDDS_SDTMTODEFINE macro writes all of the CRT-DDS 1.0
defined tables to the Srcdata library.

The create_crtdds_from_sdtm.sas driver program is provided with the SAS Clinical
Standards Toolkit, 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 driver program interactively, start
a SAS session, and load the driver program into the SAS editor.

The driver program is located here:

sample study library directory/cdisc-crtdds-1.0-1.7/programs
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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 6, “SASReferences File,” on page 137.

In the SASReferences data set, there are five input file references and one output data
set reference that are key to the successful completion of the
create_crtdds_from_sdtm.sas driver program. Table 9.5 on page 336 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-
1.7/sascstdemodata

&studyOutputPath=sample study library directory/cdisc-crtdds-1.0-
1.7

Table 9.5 Key Components of the SASReferences Data Set for the
create_crtdds_from_sdtm.sas Driver Program

SAS
LIBNAME or Reference
Metadata Type Fileref to Use Type Path Name of File
Input
sourcemetadata sampdata libref &studyRootPath/ source_tables.
metadata sas7bdat
sourcemetadata sampdata libref &studyRootPath/ source_columns.
metadata sas7bdat
sourcemetadata sampdata libref &studyRootPath/ source_study.
metadata sas7bdat
sourcemetadata sampdata libref &studyRootPath/ source_values.

metadata sas/bdat
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SAS
LIBNAME or Reference
Metadata Type Fileref to Use Type Path Name of File
sourcemetadata sampdata libref &studyRootPath/ source_documents.
metadata sas7bdat
Output
sourcedata srcdata libref &studyOutputPath/
data

Process Inputs

The sourcemetadata type refers to three data sets that contain the SDTM domain
metadata: source_tables, source_columns, and source_values. These data sets are
stored in the same library.

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. So, the
source_tables data set contains SDTM 3.1.3 metadata about each standard domain
defined in the Study Data Tabulation Model Implementation Guide: Human Clinical
Trials (Version 3.1.3) and includes any customizations that you have added. The
source_columns data set contains similar metadata but it is at the column level. The
source_values data set contains Value Level metadata. The source metadata is read
from this location:

sample study library directory/cdisc-sdtm-3.1.3-1.7/
sascstdemodata/metadata

This location is represented in the driver program by the sampdata library name.

A source study data set (source_study) is required by this driver program. The following
table lists the variables that are required in this data set:

Table 9.6 Variables Required in the Source Study Data Set (source_study)

Variable* Required Description

StudyName Yes The name of the study. This value is used to
populate the srcdata.study.studyname column.
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Variable*

DefineDocumentName

SASref

ProtocolName

StudyDescription

Standard

StandardVersion

FormalStandard

FormalStandardVersion

Required

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Description

The name of the define document to create. This
value is used to populate the
srcdata.definedocument.FileOID.

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 study data set.

Process Outputs

The sourcedata type is the library where the metadata files are created. These
metadata files are the data sets that comprise 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-
1.7/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 error messages that were generated

by the submitted driver program.

Figure 9.17 Example of a Partial Results Data Set from CRT-DDS Sample Study

4 VIEWTABLE: Results.Scitmtodefine results
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Problem
iy [xe Resul severty  |detocted?
idertifier within Source data Resoived message text from message file (e.g., waming, {Nor-zero,
resultseq aborted)
1 CST0200 7 CREATE_CRTDDS_FROM_SDTM PROCESS STUDYROOTPATH: Info 0 0
Isasroot/. /. /SASCEnical Standards Toolkit SDTM312/1 4/sample/cdisc-sdim-
12 |CSTO200 8 CREATE_CRTDDS_FROM_SDTM PROCESS GLOBALLIBRARY: ¢:/cstGlobalLibrary Info ] 0
13 |CSTO0200 9 CREATE_CRTDDS_FROM_SDTM PROCESS CSTVERSION: 14 Info ] 0
PROCESS CONTROLLED TERMINOLOGY SOURCE:
14 | CSTO200 10 CREATE_CRTDDS_FROM_SDTM c/estGlobalLibrary/slandards/cdisc-teminology-1.4/cdisc-sdim/201104for  Info 0 0
{Controlled Teminology released by NCI on 2011-04-08)
15 |CST022 1 CST_CREATETABLESFORDATASTAN The tables were created for CDISC-CRTDDS 1.0in library srcdata Info 0 0
16 |C5T0M02 1 CRTDDS_SDTMTODEFINE srcdata definedocument was created as requested Info 0 0
17 |CsTO102 1 CRTDDS_SDTMTODEFINE srcdata study was created as requested Info 0 0
18 |CSTO102 1 CRTDDS_SDTMTODEFINE srcdata metadataversion was created as requested Info 0 0
19 |CsTo1D2 1 CRTDDS_SDTMTODEFINE srcdata Remgroupdefs was created as requested Info ] 0
20 |CSTO102 1 CRTDDS_SDTMTODEFINE scdata codedsts was created as requested Info o 0
21 CST0102 1 CRTDDS_SDTMTODEFINE srcdata codelistiems was created as requested Info 0 0
22 |CSTO02 1 CRTDDS_SDTMTODEFINE scdata ctemdecod: latedtext was created as requested Info 0 0
23 |CSTOM02 1 CRTDDS_SDTMTODEFINE srcdata femdefs was created as requested Info 0 0
24  |CSTO02 1 CRTDDS_SDTMTODEFINE srcdata Remgroupdefiemnefs was created as requested Info 0 0
25 |CSTO102 1 CRTDDS_SDTMTODEFINE srcdata Remgroupleaf was created as requested Info 0 0
26 |CSTO02 1 CRTDOS_SDTMTODEFINE srcdata Remgroupleaftitles was created as requested Info ] 0
27 |CsTODR 1 CRTDDS_SDTMTODEFINE sicdata computationmethods was created as requested Info a 0

Sample Driver Program:
create crtdds define.sas

Overview

The create_crtdds_define.sas driver program sets up the required environment
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 it converts that information to the required define.xml structure. If source



340 Chapter 9 / XML-Based Standards

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.

Note: For more information about the %CRTDDS_WRITE macro, see the SAS Clinical
Standards Toolkit: Macro APl Documentation.

Here is an example of a call to the %CRTDDS_WRITE 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.

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 here:
sample study library directory/cdisc-crtdds-1.0-1.7/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 %CSTUTILXMLVALIDATE macro to validate the
syntax of the generated define.xml file. For more information about the
%CSTUTILXMLVALIDATE macro, see “Validation of XML-Based Standards” on page
366.

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 6, “SASReferences File,” on page 137.
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In the SASReferences data set, there are two input file references and three output data
set references that are key to the successful completion of the create_crtdds_define.sas
driver program. Table 9.7 on page 341 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-
1.7

&studyOutputPath=sample study library directory/cdisc-crtdds-1.0-
1.7

Table 9.7 Key Components of the SASReferences Data Set for the %CRTDDS_WRITE 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
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

Use of the control library name that points to the path in the &workpath macro variable
demonstrates 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) ) ;
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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-1.0-1.7/data
directory. This location is represented in the driver program by the Srcdata library name.

Process Outputs

The externalxml type refers to the define.xml file. This file is accessed in the driver
program from the extxml filename statement, and is written to the sample study
library directory/cdisc-crtdds-1.0-1.7/sourcexml directory.

The referencexml type can serve as either an input or output file reference. If the path
and filename are not specified, the %CRTDDS_WRITE macro interprets the

_cstCreateDisplayStyleSheet=1 parameter to indicate the default style sheet that is
provided by the SAS Clinical Standards Toolkit in the global standards library. If a path
and filename are specified, the referencexml type serves as an output file reference for
the %CRTDDS_WRITE macro. The default style sheet is copied from the global
standards library to the path and filename that are specified.

The results type refers to the write_results data set that documents the results of the
create_crtdds_define.sas driver program. In the SAS Clinical Standards Toolkit CDISC
CRT-DDS folder hierarchy, this information is written to the sample study library
directory/cdisc-crtdds-1.0-1.7/results directory.



Writing XML Files 343

Process Results

Inclusion of the results record (row) in the SASReferences data set indicates that the
process results are to be copied to a write_results data set located in the specified SAS
library.

Figure 9.18 Example of a Partial Results Data Set from the CRT-DDS Sample Study

gl VIEWTABLE: Results Write_results

Problem
Resut Unique SEQUEI':E Result sevedty |detected? mﬂ
identfier |IVOCEtiON| Lp Source data Resolved message lexd from message file | (e.g., waming, (Q=no. (Non-zero
resultseq ) ““y?s‘;“ aborted)
28 CRTOOM 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 CRT0001 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 CRTO001 1 17 XML TRANSFORMER PARAMETER Creating Output Folders: true Irfo 0 0
_33  |CRTOOM 1 18 XML TRANSFORMER Transform complate Info 0 0
34 |CRTOOO 1 19 XML TRANSFORMER Transform time: 9713 ms Irfa 0 0
35 |CRTOO01 1 20 XML TRANSFORMER The document validated successfully Info ] ]
36 CRT0O010 1 1 CRTDDS_WRITE The CRT-DDS file was created at Info 0 0
C\SAS-Lab\SASChnical Standards Toolki
37 CST0200 1 1 CRTDDS_XMLVALIDATE Starting XML Vakdation Info D 0

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 here:
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global standards library directory/standards/cdisc-
crtdds-1.0-1.7/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) (http://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

The following parameters 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.

_cstSourcelLib

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.

_cstlLinks

Indicates whether the macro creates internal hyperlinks in the PDF. Valid values: Y
or N. The default is N.

_cstTOC


http://www.cdisc.org/sdtm
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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 with the SAS Clinical Standards Toolkit to
demonstrate the use of the %CRTDDS_WRITEPDF macro:

sample study library directory/cdisc-crtdds-1.0-1.7/programs/
create crtdds define pdf.sas

sample study library directory/cdisc-crtdds-1.0-1.7/programs/
create crtdds define pdf adam.sas

The following displays show examples of define.pdf files that were created by the
%CRTDDS_WRITEPDF macro:

Figure 9.19 Example define.pdf File for SDTM

T define pdf - Adobe Resder
Fle 41 Wew Window Help

LR P/ SE|® e[ || = us |- B0 |2 82| L Taols
| Bockmars : |
p BE- B
= I metadata for studyl - page 2 of 343
Jr SDTM Datasets 1
S || SoTM Datssets for stugyl Jor study.
|| ™ sDTM Datasets — — -
B %7 vaive Level Metadata Demset Description Class Strncture Purpase Reys Location
=1 Controtied Terms AE Adverse Events Events One record per adverse | Tabulation | STUDYID, USUBJD, | Adverse Events SAS
r S event per subject AEDECOD, transport file,
- L AESTDTC ATansport/ae xpt
CLAESEV
r CE Clinical Events Evems Ome record per event per | Tabulation | STUDYID, USUBRND, | Clinical Events SAS
ELAGEL subject CETERM, CESTDTC | transport file,
I cLcounTRy /transport/ce xpt
¥ cor o™ Concomitant Medications | Imerventions | One record per recorded | Tabulation | STUDYID, USUBAD, | Concomitant
i cLpscat » medication occurrence CMTRT, CMSTDTC Medications SAS
P or constant-dosing transport file,
IF cuesmerHoD interval per subject .Nransport/cm.xpt
IF cLecsTRESC -
r co Comments Special Purpose | One record per comment | Tabulation | STUDYID, USUBND, | Comments SAS
CLEGTEST Domains per subject COSEQ transport file,
¥ cLesTESTCD TSPt o Pt
¥ cLeTHNIC DA Drug Accountability Findings One record per drug, Tabulation | STUDYID, USUBND, | Drug Accountability
I cLevaL accountability finding DATESTCD, DADTC | SAS transpor file,
7 CLFREQ per subject ransport/da_xpt
I cLrrm DM Demographics Special Purpose | One record per subject | Tabulation | STUDYID, USUBJND | Demogmphics SAS
n e,
[P cLcar Doyl mm:‘i;”m
P car - - i -
Pc Ds Disposition Events COme record per Tabulation | STUDYID, USUBND, | Disposition SAS
CLLBTEST disposition starus or DSDECOD, transport file,
I cLeresten protocol milestone per DSSTDTC ransport/ds.xpt
? cLioc subject
[P cimEDEVAL oV Protocol Deviations Events Ome record per protocol | Tabulation | STUDYID, USURAD, | Protocol Deviations SAS
e e deviation per subject DVTERM, DVSTDTC | transport file,
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Figure 9.20 Example define.pdf File for ADaM

T define_sdam pdf - Adchbe Resder

File Ede Vew Windew Hel

@EB @D IR RTINS ms |- HE:I";'D " Toals
| | Bockmaiks O]
?E z
el - Sp=F g page 19 of 28
& Metadata for Desived Study " .
5 bullt by SAS Clinical Standards Parameter Value Level Metadata - Parameter Value List VILADQS.AVAL
Toolkit
| 5= & Anatysis Datasets for Derived VL.ADQS.AVAL
Study bullt by SAS Clinical
Standards Toolkt ) » Contralled
B Ansigeis Dtesst Where Where Display Terms or
& Analysis Datasets Source Varinble | PARAMCD= PARAM= | Type Format Format Comuments | Derivations
I Adverse Event Analysis " , - =
Dataset (ADAE) AVAL ACTTMO1 Word Recall Task| integer Origin:Derived
& ADaM Questionnaire Derivation:QS.QSSTRESN where
Analysis Data Set (ADQS) QSTESTCD=PARAMCD
L - hysis D
;“"’m beeeed fipitnis S AVAL ACITMO2 Naming Objects | integer Origin:Derived
et (ADSL) ;
. and Fingers
< Time to Event Analysis Derivation: Q5. QSSTRESN where
Dataset (ADTTE) QSTESTCD=PARAMCD
=1 | 3
& Parameter Value Levei AVAL ACITMO3 Delayed Word | integer Origin‘Derived
Metadata Recall
i d W‘u Derivation: Q5. QSSTRESN where
=P ¢ e — | QSTESTCD=PARAMCD
‘ontrolled Terms
& cLacn AVAL ACITMO4 Commands integer Origin:Derived
F cLagsev Derivation:QS.QSSTRESN where
¥ cLacey QSTESTCD=PARAMCD
? Ly AVAL ACITMOS Constructional | integer Origin:Derived
& cLrace Praxis
& cLsex Derivation:(S.QSSTRESN where
@ QSTESTCD=PARAMCD
& commer,
28 Analysis Derivations AVAL ACITMO6 Ideational Praxis | integer Origin:Derived
2 Analysis Derivations Derivation:Q5.QSSTRESN where
QSTESTCD=PARAMCD

Creating a CDISC Define-XML 2.0 define.xml
File (Including Analysis Results Metadata
1.0)

There are three key macros that are provided with the SAS Clinical Standards Toolkit
that support creation of a CDISC Define-XML 2.0 define.xml file. The three macros are
listed in the order in which they are executed:

1 The %DEFINE_SOURCETODEFINE macro creates the tables for the SAS
representation of the CDISC Define-XML 2.0 files from study metadata. This macro,
using SDTM or ADaM table metadata and column metadata as its source, populates
a subset of the Define-XML 2.0 data sets.

2 The %DEFINE_WRITE macro creates the define.xml file from the SAS
representation of the CDISC Define-XML 2.0 files.
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3 The %CSTUTILXMLVALIDATE macro validates that the XML file is structurally and
syntactically correct according to the XML schema for the CDISC Define-XML 2.0
standard.

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 Define-XML 2.0 standard related to the creation of the
define.xml file.

Here is the purpose of each of these driver programs:

1 The create_sasdefine_from_source.sas driver program sets up the required
metadata and SASReferences data set for the sample study. It runs the
%DEFINE_SOURCETODEFINE macro. It creates the SAS representation of the
CDISC Define-XML 2.0 data sets from the sample study data sets.

2 The create_definexml.sas driver program creates the CDISC Define-XML 2.0
define.xml file. It runs the %DEFINE_WRITE and %CSTUTILXMLVALIDATE
macros. This driver program creates and validates the XML syntax for the define.xml
file.

Note: The create definexml_from_source.sas and
create_definexml_from_source_adam.sas driver programs combine the two purposes
into one driver program.

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.

The driver programs create a define.xml file based on SDTM or ADaM metadata.
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Sample Driver Program:
create sasdefine from_source.sas

Overview

The create_sasdefine_from_source.sas driver program sets up the required
environment variables and library references to initiate the
%DEFINE_SOURCETODEFINE macro. This macro extracts data from the SDTM or
ADaM metadata files. (For more information about the source_tables and
source_columns data sets, see “Source Metadata” on page 172.) Depending on the
available source information, the macro attempts to convert the information into the
tables that represent the SAS interpretation of the CDISC Define-XML 2.0 model.

When the macro parameter _cstFullModel has the value N, only the 31 Define-XML 2.0
core tables are created. Otherwise, all 46 tables in the Define-XML 2.0 reference
standard are created, but only those tables with available data are populated. The other
tables contain zero observations. When the macro parameter _cstCheckLengths has
the value Y, the macro checks the actual value lengths of variables with DataType=text
against the lengths defined in the metadata templates. If the lengths are short, a
warning is written to the log file and the Results data set.

Note: For more information about the %DEFINE_SOURCETODEFINE macro, see the
SAS Clinical Standards Toolkit: Macro APl Documentation.

Here is an example of a call to the %DEFINE_SOURCETODEFINE macro:

%define sourcetodefine(
_cstOutLib=srcdata,
_cstSourceStudy=sampdata.source study,
_cstSourceTables=sampdata.source tables,
_cstSourceColumns=sampdata.source columns,
_cstSourceCodelists=sampdata.source codelists,
_cstSourceDocuments=sampdata.source documents,
_cstSourceValues=sampdata.source values,
_cstFullModel=N,
_cstCheckLengths=Y,
_cstLang=en
)i
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In this example, the %DEFINE_SOURCETODEFINE macro writes all of the Define-XML
2.0 tables to the Srcdata library.

Here is an example that uses analysis results metadata:

%define sourcetodefine (
_cstOutLib=srcdata,
_cstSourceStudy=sampdata.source_study,
_cstSourceTables=sampdata.source_ tables,
_cstSourceColumns=sampdata.source_columns,
_cstSourceCodelists=sampdata.source codelists,
_cstSourceDocuments=sampdata.source_documents,
_cstSourceValues=sampdata.source values,
_cstSourceAnalysisResults=sampdata.source analysisresults,
_cstFullModel=N,
_cstCheckLengths=Y,
_cstLang=en

)i
In this example, eight extra tables are created with metadata for analysis results.

The create_sasdefine_from_source.sas driver program is provided with the SAS Clinical
Standards Toolkit, and it is ready to run on any of the SDTM or ADaM sample studies.
The driver program can be run interactively or in batch. To run the driver program
interactively, start a SAS session, and load the driver program into the SAS editor.

The driver program is located here:

sample study library directory/cdisc-definexml-2.0.0-1.7/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 6, “SASReferences File,” on page 137.

In the SASReferences data set, there are seven input file references and one output
data set reference that are key to the successful completion of the
create_sasdefine_from_source.sas driver program. Table 9.8 on page 350 lists these
files and data sets, and they are discussed in separate sections. In the sample
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create_sasdefine_from_source.sas driver program, these values are set for
&studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-
definexml-2.0.0-1.7/sascstdemodata

&studyOutputPath=sample study library directory/cdisc-
definexml-2.0.0-1.7

Here is the specification of & cstSrcMetaDataFolder in the SASReferences data set in
the create_sasdefine_from_source.sas driver program:

& cstSrcMetaDataFolder=%lowcase (& cstTrgStandard)-& cstTrgStandardVersion/metadata

Here are the macro variable assignments in the sample driver program to work with the
sample SDTM 3.1.2 metadata:

%let cstTrgStandard=CDISC-SDTM;
%let cstTrgStandardVersion=3.1.2;

Here is how to use the sample driver program create_sasdefine_from_source.sas for
ADaM metadata:

%let cstTrgStandard=CDISC-ADAM;
%let cstTrgStandardVersion=2.1;

Table 9.8 Key Components of the SASReferences Data Set for the
create_sasdefine_from_source.sas Driver Program

SAS
LIBNAME
or Fileref Reference
Metadata Type to Use Type Path Name of File
Input
sourcemetadata sampdata libref &studyRootPath/ source_study
& cstSrcMetaDataFolder
sourcemetadata sampdata libref &studyRootPath/ source_tables
& cstSrcMetaDataFolder
sourcemetadata sampdata libref &studyRootPath/ source_colums

& cstSrcMetaDataFolder
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SAS
LIBNAME
or Fileref Reference
Metadata Type to Use Type Path Name of File
sourcemetadata sampdata libref &studyRootPath/ source_
& cstSrcMetaDataFolder codelists
sourcemetadata sampdata libref &studyRootPath/ source_values
& cstSrcMetaDataFolder
sourcemetadata sampdata libref &studyRootPath/ source_
& cstSrcMetaDataFolder documents
sourcemetadata sampdata libref &studyRootPath/ source
& cstSrcMetaDataFolder analysisresults
Output
sourcedata srcdata libref &studyOutputPath/data/%lowcase(&_
cstTrgStandard)-&_
cstTrgStandardVersion

Process Inputs

The sourcemetadata type refers to the data sets that contain the SDTM study metadata:
source_study, source_tables, source_columns, source_values, source_codelists,
source_documents, and source_analysisresults. . These data sets are stored in the
same library.

The sample create_sasdefine _from_source.sas driver program provided with the SAS
Clinical Standards Toolkit references a source CDISC SDTM 3.1.2 study. So, the
source_tables data set contains SDTM 3.1.2 metadata about each standard domain
defined in the CDISC SDTM Implementation Guide V3.1.2 and includes any
customizations that you have added. The source_columns data set contains similar
metadata but it is at the column level. The source_values data set contains Value Level
metadata. The source analysisresults data set would typically only be referenced in a
CDISC ADaM study.The source metadata is read from this location:

sample study library directory/cdisc-definexml-2.0.0-1.7/
sascstdemodata/cdisc-sdtm-3.1.2/metadata
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This location is represented in the driver program by the sampdata library name.

A source study data set (source_study) can have only one record, and it is required by
this macro. The following table lists the variables that are required in this data set:

Table 9.9 Variables Required in the Source Study Data Set (source_study)

Variable*

SASref

StudyName

StudyDescription

ProtocolName

StudyVersion

FormalStandardVersion

FormalStandardName

Standard

Required

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

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 study. This value is used to
populate the srcdata.study.studyname 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 protocol for the study. This value is
used to populate the srcdata.study.protocolname
column.

The name of the define document to create. This
value is used to populate the
srcdata.metadataversion.oid column.

The formal version of the standard as used in
Define-XML 2.0. This value is used to populate the
srcdata.definedocument.standardversion column.
(For example, 3.1.2.)

The formal name of the standard as used in Define-
XML 2.0. This value is used to populate the
srcdata.definedocument.standardname column.
(For example, SDTM-IG.)

The name of the standard in the SAS Clinical
Standards Toolkit. (For example, CDISC-SDTM.)
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Variable* Required Description

StandardVersion Yes The version of the standard in the SAS Clinical
Standards Toolkit. (For example, 3.1.2.)

*All variables are required to be non-blank.

Only a single study can be referenced in a source study data set. The
%DEFINE_SOURCETODEFINE macro selects records from only the source_tables,
source_colums, source_codelists, source values, source _documents, and
source_analysisresults data sets whose StudyVersion column value is equal to the
value of the StudyVersion column in the source_study data set.

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
Define-XML 2.0 standard. The create_sasdefine_from_source.sas driver program
creates 46 or 31 data sets, depending on the value of the _cstFullModel macro
parameter. Most of these data sets have zero observations because there is no default
SDTM metadata source. In the SAS Clinical Standards Toolkit sample driver program
create_sasdefine_from_source.sas, these data sets are written to this location:

sample study library directory/cdisc-definexml-2.0.0-1.7/data/
cdisc-sdtm-3.1.2

This location is represented in the driver program by the srcdata library name.
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Process Results

When the driver program finishes running, the sourcetodefine_results data set is
created in the Results library. This data set contains informational, warning, and error
messages that were generated by the driver program.

Figure 9.21 Example of a Partial Results Data Set from Define-XML 2.0 Sample Study

resuttid |seqnn | srcdata message | resultseverity

g CSTO200 1 DEFINE_SOURCETODEFIMNE PROCESS STANDARD: Irfo
CDISC-DEFINE-¥ML

) CSTOZ200 2 DEFINE_SOURCETODEFIME PROCESS STANDARDVERSION: 2.0.0 Info

10 CSTO200 3 DEFINE_SOURCETODEFIMNE PROCESS DRIVER: Irfo
create_sasdefine_from_source sas

i CSTO200 4 DEFINE_SOURCETODEFINE PROCESS DATE: 2013-10-10T12:55:42 Info

12 CSTO200 5 DEFINE_SOURCETODEFIME PROCESS TYPE: SOURCE TO Infa
DEFINE-¥ML
PROCESS SASREFERENCES: _

13 CSTO200 & DEFINE_SOURCETODEFIMNE CAUsers\FRJIANS™1.CARMAppDatalo  |nfo
Temporary
Files"_TDBE0E_L72371_/ cstsasrefs.sa

14 CSTOZ00 7 DEFINE_SOURCETODEFIME PROCESS STUDYROOTPATH: Irfo
c/cstSampleLibrary TK16/ cdisc-definexm

15 CSTO200 & DEFINE_SOURCETODEFIMNE PROCESS GLOBALLIBRARY: Infa
c:/ostGloballibrany TK16

16 CSTO200 5 DEFINE_SOURCETODEFIMNE PROCESS CSTVERSION: 1.6 Irfo
The tables were created for

[ Fi C5T22 1 CST_CREATETAELESFORDATASTANDARD  CDISC-DEFIME-XML 2.0.0in library Irfo
srcdata

18 |C5TO0Z 1 DEFINE_SOURCESTUDY srcdata. DefineDocument was created a5 |nfo
requested (1 record)

19 CSTO102 1 DEFINE_SOURCESTUDY srcdata Study was created as requested  |nfo
(1 record)

20 |C5TO102 1 DEFINE_SOURCESTUDY srcdata MetaDataVersion was created  |fo
as requested (1 record)

21 |C5T0102 1 DEFINE_SOURCETAELES srodata temGroupDefs was created a5 Info
requested (34 records)

22 |C5T0102 1 DEFINE_SOURCETAELES srcdata CommentDefs was created a5 |rfo
requested (4 reconds)

23 C5TO0102 1 DEFINE_SOURCETAELES srcdata. Translated Text was created as |
requested (34 records)
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Sample Driver Program: create_definexml.sas

Overview

The create_definexml.sas driver program sets up the required environment variables
and library references to initiate the %DEFINE_WRITE macro. This macro reads the
data sets that comprise the SAS representation of the CDISC Define-XML 2.0 model,
and it converts that information to the required XML structure. If source metadata or
data are missing, then empty elements and attributes are not created in the XML file.
The inputs and outputs are specified in the SASReferences data set.

Note: For more information about the %DEFINE_WRITE macro, see the SAS Clinical
Standards Toolkit: Macro APl Documentation.

Here is an example of a call to the %DEFINE_WRITE macro:

%define write( cstCreateDisplayStyleSheet=1,
_cstOutputEncoding=UTF-8,
_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.

Here is the call to the macro from the sample create_definexml.sas driver program:
%define write( cstCreateDisplayStyleSheet=1);

The call creates a display style sheet and uses default values for the parameters.

The create_definexml.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 here:
sample study library directory/cdisc-definexml-2.0.0-1.7/programs

Multiple tasks can be executed in any SAS Clinical Standards Toolkit driver program.
The create_definexml.sas driver program calls both the %DEFINE_WRITE macro to
create the Define-XML file and the % CSTUTILXMLVALIDATE macro to validate the
syntax of the generated Define-XML file. For more information about the
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%CSTUTILXMLVALIDATE macro, see “Validating an XML File against an XML Schema:
%CSTUTILXMLVALIDATE Macro” on page 366.

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 6, “SASReferences File,” on page 137.

In the SASReferences data set, there are two input file references and three output data
set references that are key to the successful completion of the create_definexml.sas
driver program. Table 9.10 on page 356 lists these files and data sets, and they are
discussed in separate sections. In the sample create_definexml.sas driver program,
these values are set for &studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-
definexml-2.0.0-1.7

&studyOutputPath=sample study library directory/cdisc-
definexml-2.0.0-1.7

Table 9.10 Key Components of the SASReferences Data Set for the %DEFINE_WRITE
Macro

LIBNAME
Metadata or Fileref Reference
Type to Use Type Path Name of File
Input
control control libref &workpath sasreferences
sourcedata srcdata libref &studyRootPath/
data/&_cstSrcDataFolder
Output
referencexml  xslt01 filename define-2-0-0.xsl

results results libref &studyOutputPath/results  write_results
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LIBNAME
Metadata or Fileref Reference
Type to Use Type Path Name of File
externalxml | extxml filename &studyOutputPath/ & cstDefineFile..xml
sourcexml
report html filename &studyOutputPath/ & cstDefineFile..html
sourcexml

Here is the specification of & cstSrcMetaDataFolder in the SASReferences data set in
the create_sasdefine_from_source.sas driver program:

_cstSrcDataFolder=%lowcase (& cstTrgStandard)-& cstTrgStandardVersion

Here are the variable assignments in the sample driver program to work with the sample
SDTM 3.1.2 metadata:

%let cstTrgStandard=CDISC-SDTM;
%let cstTrgStandardVersion=3.1.2;
%let cstDefineFile=define-sdtm-3.1.2.xml;

Process Inputs

Use of the control library name that points to the path in the &workpath macro variable
demonstrates 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 Define-XML data sets that might
have been populated by the create_sasdefine_from_source.sas driver program. These
metadata files are the data sets that constitute the SAS representation of the CDISC
Define-XML 2.0 standard. In the SAS Clinical Standards Toolkit sample study, these
data sets are read from the sample study library directory/cdisc-
definexml-2.0.0-1.7/data/cdisc-sdtm-3.1.2 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-sdtm-3.1.2.xml file. This file is accessed in the
driver program from the extxml filename statement, and is written to the sample
study library directory/cdisc-definexml-2.0-1.7/sourcexml directory.

The referencexml type can serve as either an input or output file reference. If the path
and filename are not specified, the %DEFINE_WRITE macro interprets the

_cstCreateDisplayStyleSheet=1 parameter to indicate the default style sheet that is
provided by the SAS Clinical Standards Toolkit in the global standards library. If a path
and filename are specified, the referencexml type serves as an output file reference for
the %DEFINE_WRITE macro. The default style sheet is copied from the global
standards library to the path and filename that are specified.

The results type refers to the write_results data set that documents the results of the
create_definexml.sas driver program. In the SAS Clinical Standards Toolkit CDISC
Define-XML folder hierarchy, this information is written to the sample study library
directory/cdisc-definexml-2.0-1.7/results directory.

In Microsoft Windows, the define-sdtm-3.1.2.xml file can be viewed by double-clicking it
in the SAS Program Editor. This renders the file in your default web browser or in any
other application that has been associated with XML files.

On UNIX, if you have not set up your browser configuration in SAS, you need to copy
define-sdtm-3.1.2.xml and define2-0-0.xsl to an environment where you can display the
XML file in a web browser.

Note: The style sheet information in define2-0-0.xsl is not guaranteed to work for all
browser types and versions to produce the correct HTML. But, it does work with Internet
Explorer 6.0 and higher. The Chrome browser, for example, does not allow local XML
and XSLT processing.

The sample driver program also creates the HTML rendition in the same folder as the
XML file using this code:

proc xsl
in=extxml
xsl=xs1t01
out=html;
run;
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Instead of opening the XML file in a browser and letting the browser use the XSL file to
render the HTML, you can directly open the HTML file.

Depending on your browser, you might see a security warning because the style sheet

uses JavaScript.

The following display shows the define-sdtm-3.1.2.xml file in a web browser:

Figure 9.22 define-sdtm-3.1.2.xml File in a Web Browser

SDTM-IG 3.1.2

Annotated Case Report Form
Complex Algorithms

Study Data Reviewer's Guide
Tabulation Datasets

Value Level Metadata
Controlled Terminology
Computational Algorithms
Comments

Standard

Study Name
Study Description
Protocol Name
Metadata Name

Metadata Description

Date of Define-¥ML document generation: 2016-02-24T712:24:42-05:00

Stylesheet version: 2016-02-11

SDTM-IG 3.1.2

CDISCOo1

CDISC Test Study

CDISCO01

Data Definitions for CDISCO1, SDTM-IG 3.1.2
Data Definitions for CDISCO1, SDTM-IG 3.1.2

Tabulation Datasets for Study CDISCO01 (SDTM-IG 3.1.2)

Dataset Description Class Structure Purpose Keys Location Documentation
TA Trial Arms TRIAL DESIGN One record per Tabulation | STUDYID, ta.xpt
planned Element per ARMCD,
Arm TAETORD
TE Trial Elements TRIAL DESIGN One record per Tabulation | STUDYID, ETCD | te.xpt
planned Element
TI Trial TRIAL DESIGN One record per I/E Tabulation | STUDYID, ti.xpt
Inclusion/Exclusion criterion IETESTCD
Criteria
TS Trial Summary TRIAL DESIGN Qne record per trial Tabulation | STUDYID, ts.xpt
summary parameter TSPARMCD,
value TSSEQ
v Trial Visits TRIAL DESIGN One record per Tabulation | STUDYID, tv.xpt
planned Visit per Arm VISITNUM,
ARMCD
DM Demoaraphics SPECIAL One record per Tabulation | STUDYID, dm.xpt See Reviewer's Guide, Section
PURPOSE subject USUBIID 2.1 Demographics
Studv Data Reviewer's Guide
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The following display shows the define-adam-2.1.xml file in a web browser:

Figure 9.23 define-adam-2.1.xml File in a Web Browser

ADaM-IG 1.0

Analysis Data Reviewer's Guide
Clinical Study Report

Statistical Analysis Plan
Analysis Results Metadata
Analysis Datasets

Parameter Value Level Metadata
Controlled Terminology
Analysis Derivations
Comments

Date of Define-¥ML document generation: 2016-02-16T15:11:22-05:00
Stylesheet version: 2016-02-11

Standard ADaM-IG 1.0

Study Name CDISC-Sample

Study Description CDISC-Sample Data Definition

Protocol Name CDISC-Sample

Metadata Name Data Definitions for CDISC-Sample, ADaM-1G 1.0
Metadata Description Data Definitions for CDISC-Sample, ADaM-1G 1.0

Analysis Results Metadata (Summary) for Study CDISC-Sample

Table 14-3.01 Primary Endpoint Analysis: ADAS-Cog - Summary at Week 24 - LOCF (Efficacy Population)

Dose response analysis for ADAS-Cog changes from baseline

Pairwise comparisons to placebo for ADAS-Cog changes from baseline

Table 14-5.02 Incidence of Treatment Emergent Serious Adverse Events by Treatment Group

Incidence of Treatment Emergent Serious Adverse Events by Treatment Group

Analysis Results Metadata (Detail) for Study CDISC-Sample

Table 14-3.01

Display Table 14-3.01 Primary Endpoint Analysis: ADAS-Cog - Summary at Week 24 - LOCF (Efficacy Population)

Analysis Result Dose response analysis for ADAS-Cog changes from baseline

Analysis PARAMCD = "ACTOT" (Adas-Cog(11) Subscore)
Parameter(s)
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Process Results

Inclusion of the results record (row) in the SASReferences data set indicates that the
process results are to be copied to a write_results data set located in the specified SAS
library.

Figure 9.24 Example of a Partial Results Data Set from the Define-XML 2.0 Sample Study

resultid i resultseq | seqno | srcdata | message | resuftseverty

32 CsTmg1 1 12 XML TRANSFORMER PARAMETER Header Comment Tesd: Produced from SAS dala Info
using the SAS Clinical Standards Toolkt 1.6

33 |CSTOI; 1 13 XML TRANSFORMER PARAMETER ls Wahdating XML: true Info

34 CSTOS 1 14 XML TRANSFORMER PARAMETER  Creating Display Stylesheet: true Info

35 |CSTHMI 1 15 XML TRANSFORMER PARAMETER  Custom Stylesheet: info
c:/cstGlobalLibrary TK 16/standards/cdisc-definexmi-2

36 CSTI 1 16 XML TRANSFORMER PARAMETER  Custom Styleshest Cutput Shotname: define2-0-0xsl Info

37 |CSTOI: 1 17 XML TRANSFORMER PARAMETER  Creating Output Folders: true Info

38 CST9 1 86 XML TRANSFORMER Transform complete Irifa

39 |CSTOIoN 1 87 XML TRANSFORMER Transform time: 3158 ms. Info

40 CSTO19 1 88 XML TRANSFORMER PARAMETER XML File to Validate: Info
c:/cstSampleLibrary TK16/cdiscdefineoml-2.0.0-1 .6/

41 CSTO191 1 89 XML TRANSFORMER PARAMETER Schema being validated against: Info
c:/cstGlobalLibrary TK16/schema-reposiiony/odiscde

42 CSTOI51 1 %0 XML TRANSFORMER The document validated successfully Info

43 DEFOO10 1 3 DEFINE_WRITE The DEFINE-XML file was created at Info
c:\est SampleLibrary TK16'\cdisc-definesond-2 0. 0-1 6's

44 CSsTO102 ] 1 CSTUTIL_SAVERESULTS results wite_results was crested as requested Info

45 CSTO200 1 1 CSTUTILXMLVALIDATE PROCESS STANDARD: CDISC-DEFINE-XML Info

46 |CSTO200 1 2 CSTUTILXMLWVALIDATE PROCESS STANDARDVERSION: 20.0 Info

Creating a CDISC ODM XML File

Note: The process to create a CDISC ODM XML file 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.
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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 structurally and syntactically
correct. This macro is important if you customize the XML file outside of the
workflow.

3 The %CSTUTILXMLVALIDATE macro validates that the XML file is structurally and
syntactically correct, according to the XML schema for the ODM standard. 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 related to the creation of the XML file.

Here is the purpose of each of these driver programs:

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
it 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.
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For more information about the %ODM_WRITE macro, see the SAS Clinical Standards
Toolkit: Macro API Documentation.
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.

Here is the call to the macro from the sample create_odmxml.sas driver program:
%odm write() ;

The call uses default values for the parameters. The create_odmxml.sas driver program
is ready to run on the CDISC ODM sample study provided with the SAS Clinical
Standards Toolkit. The driver program can be run interactively or in batch.

The driver program is located here:

sample study library directory/cdisc-odm-1.3.0-1.7/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 6, “SASReferences File,” on page 137.

In the SASReferences data set, there are one input file reference and two output data
set references that are key to the successful completion of the create_odmxml.sas
driver program. Table 9.11 on page 364 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-1.3.0-1.7

&studyOutputPath=sample study library directory/cdisc-odm-1.3.0-
1.7
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Table 9.11 Key Components of the SASReferences Data Set for the %ODM_WRITE 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
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 data sets from source files. In the SAS Clinical Standards Toolkit sample study,
these data sets are read from the sample study library directory/cdisc-
odm-1.3.0-1.7/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 from the extxml filename statement, and is
written to the sample study library directory/cdisc-odm-1.3.0-1.7/
sourcexml directory.

Note: Unlike CDISC CRT-DDS or CDISC Define-XML, CDISC does not supply a
default style sheet for ODM and one is not provided as part of the SAS Clinical
Standards Toolkit. However, you can use the %ODM_WRITE macro, which provides the
_cstCreateDisplayStyleSheet parameter, to use information that you provide in the
Metadata Type referencexml record of the SASReferences file.
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The results type refers to the write_results data set that documents the results of the
create_odmxml driver program. In the SAS Clinical Standards Toolkit CDISC CRT-DDS
folder hierarchy, this information is written to this location:

sample study library directory/cdisc-odm-1.3.0-1.7/results

Process Results

Inclusion of the results record (row) in the SASReferences data set indicates that the
process results are to be copied to a write_results data set located in the specified SAS
library.

Figure 9.25 Example of a Partial Results Data Set from the ODM Sample Data Hierarchy

Problem
Rest | Unique | Seuence Resul severty | detected? | "ooms:
idertfiar | INVOCEtion | o Source data Resolved message text from message file (e.g., waming, (0=no. (Non-zem
ofresutid | roqihseq o) w”””) aborted)
[ yes

11 |CST0200 1 7 ODM_WRITE PROCESS STUDYROOTPATH: o 0 0
tsasroot/../../SASClinical Standards Took#tODM1

12 |CST0200 1 8 ODM_WRITE PROCESS GLOBALLIBRARY: Irfa 0 0
c/estGlobalLibrary

13 |CST0200 1 9 ODM_WRITE PROCESS CSTVERSION: 1.4 Irfa o 0

14 C5T0M22 1 1 CST_CREATETABLESFORDATASTANDA The tables were created for CDISCODM 130  info ] 1]
in ibrary _cst0920

15 C5T0200 1 1 JAVACHECK No Java issues Info i 1]

16 ODMO0I 1 1 XML TRANSFORMER Transfom starting Info o 0

17 ODMo0 1 2 XML TRANSFORMER Using JRE: C\PROGRA™2\Java\yeb Infor i} o

18 ODMDI 1 3 XML TRANSFORMER PARAMETER Import Or Bxport: EXPORT Info i} 0

19 ODMODOT 1 4 XML TRANSFORMER PARAMETER Standards XML Path: C./Program Info 0 0
Files/SAS Home/ SASClinical Standards ToolldtOD

20 |ODMODD01 1 5 XML TRANSFORMER PARAMETER Fail on Validation Ermor: false Infor 0 0

21 |ODMO00T 1 & XML TRANSFORMER PARAMETER Standard Name: CDISC-ODM Irfo 0 0

22 |ODMO0O1 1 7 XML TRANSFORMER PARAMETER Standard Version: 1.3.0 Info 0 0

23 |ODMOOOT 1 8 XML TRANSFORMER PARAMETER Schema Reposttory Location: Irfo 1} 0
c/estGloballibrary/schema-repostory

24 |ODMOOY 1 § XML TRANSFORMER PARAMETER X5L Repostory Location: Irfa o 0
c-/catGlobalLibrary /xsl-repository

25 ODMOoom ] 10 XML TRANSFORMER PARAMETER Output Encoding: UTF-8 Infor o o
Log Fle Location:

26 ODMODM 1 11 XML TRANSFORMER PARAMETER C-/Users fjans/AppData/Local/ Temp/5AS Info i} i}
Temporary Fles/_TD6804_L72371_/ log5834

27 ODMDOIN 1 12 XML TRANSFORMER PARAMETER Header Comment Text: Produced from SAS data |nfo 0 0
using the SAS Clinical Standards Toolkdt

28 ODMO001 1 13 XML TRANSFORMER PARAMETER Is Validating XML: true Infor 0 1]

23 |oDMODO1 1 14 XML TRANSFORMER PARAMETER Creating Display Styleshest: false Info 0 0

30 |ODMDOOT 1 15 XML TRANSFORMER PARAMETER Custom Styleshest: rull irfo 0 0

31 |ODMDDOT 1 16 XML TRANSFORMER PARAMETER Custom Styleshest Output Shortname: null Infa 0 0

32 |oDMODOOY 1 17 XML TRANSFORMER PARAMETER Creating Output Folders: true Irfa 0 0

33 |ODMOOO1 1 18 XML TRANSFORMER Transform complete info i3 0

34 |oDMODOD1 1 1% XML TRANSFORMER Transform time: 4072 ms. Irfo 0 0

15 ODMOoO 1 20 XML TRANSFORMER The document validated successiully Irfa i} 1]

36 ODMO010 1 1 ODM_WRITE The QDM file was created at C\Program Irfa i} 1]
Flas' SACHAma' § & S lininal St and aede Tandl-aim
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Validation of XML-Based Standards

XML Validation

When validating XML-based standards (such as CDISC ODM, CDISC CT, CDISC CRT-
DDS 1.0, and CDISC Define-XML 2.0, ), the SAS Clinical Standards Toolkit offers two
complementary methodologies.

The first methodology is described in Chapter 7, “Compliance Assessment Against a
Reference Standard,” on page 161. 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 on 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.

For CDISC Define-XML 2.0 files, SAS Clinical Standards Toolkit supports validation
against an XML schema.

Validating an XML File against an XML
Schema: % CSTUTILXMLVALIDATE Macro

The %CSTUTILXMLVALIDATE macro validates the structure and syntax of an XML file
against the XML schema associated with the XML file. It can be run at any time.

Note: This macro replaces the standard-specific macros
crtdds_xmlvalidate.sas,ct_xmlvalidate.sas, and odm_xmlvalidate.sas. These macros
are deprecated and are deleted in SAS Clinical Standards Toolkit 1.7. It is
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recommended that you replace calls to these macros with a call to the
%CSTUTILXMLVALIDATE macro.

The SAS Clinical Standards Toolkit includes a call to the %CSTUTILXMLVALIDATE
macro immediately following a call to create a specific XML file (for example, the
%DEFINE_WRITE macro to create a CDISC Define-XML 2.0 file). This is typically the
last step of the sample driver program (for example, create_definexml.sas). If you
customize the XML file after it is generated, this macro can be used to validate the
customizations. The SAS Clinical Standards Toolkit includes a call to the
%CSTUTILXMLVALIDATE macro immediately before a call to read a specific XML file
(for example, the crtdds_read macro to read a CDISC CRT-DDS 1.0 file) from the
associated sample driver program (for example, create_sascrtdds_fromxml.sas).

Here is an example of a call to the %CSTUTILXMLVALIDATE macro:
%cstutilxmlvalidate ( cstSASReferences=work.sasreferences, cstLogLevel=info);

In this example, the %CSTUTILXMLVALIDATE macro is being submitted with a log level
of Info.

Note: For more information about the % CSTUTILXMLVALIDATE macro, see the SAS
Clinical Standards Toolkit: Macro APl Documentation.

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.

The following table shows the log levels:

Table 9.12 Log Levels for the %CSTUTILXMLVALIDATE Macro

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 CRT-DDS
document or with the execution of the validation process.

Error 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.
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Log Level Description

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 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.

Validating the SAS Representation of a
CDISC CRT-DDS 1.0 XML File:
%CRTDDS_VALIDATE Macro

Overview

The %CRTDDS_VALIDATE macro supports the first XML validation methodology. 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 7, “Compliance Assessment
Against a Reference Standard,” on page 161. Metadata about each check is provided in
the Validation Master data set in global standards library directory/
standards/cdisc-crtdds-1.0-1.7/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
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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 reference _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 are likely to 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 set to Y, which is the default
value.

There are no parameters for the %CRTDDS_VALIDATE macro.

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 here:

sample study library directory/cdisc-crtdds-1.0-1.7/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 6, “SASReferences File,” on page 137.

In the SASReferences data set, there are four input file references, one input library
reference, and one output data set reference that are key to the successful completion
of the validation process. Table 9.13 on page 370 lists these files, 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:
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Note: The &studyRootPath and &studyOutputPath paths are the same for this driver
program. 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-
1.7

&studyOutputPath=sample study library directory/cdisc-crtdds-1.0-
1.7

Table 9.13 Key Components of the SASReferences Data Set for the validate crtdds data.sas

Driver Program
SAS
LIBNAME or
Fileref to Reference
Metadata Type Use Type Path Name of File
Input
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 demonstrates a
technique of documenting the derivation of the SASReferences data set in the SAS
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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 data set (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-1.0-1.7/
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-1.0-1.7/
metadata directory. This location is represented in the driver program by 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-1.0-1.7/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 driver
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program. Reporting of validation process metrics is supported, although it is not
implemented for CDISC CRT-DDS validation.

Figure 9.26 Example of a CDISC CRT-DDS Results Data Set

S5l VIEWTABLE: Results Validation_results

Problem
. Sequence Process
Result Vabidation 2 Umque number Rt Result severity (e.g.. detecled? status Actual value
idoriier check  |invocation wilhiin Source data tend from file waming, emor) {0=no. | (Non-zer0 Sbaeriid
identfier | of resulid | 0y g othenwise |
s2q vas) | 2ooned

14 CST0200 1 9 CRTDDS_VALIDATE PROCESS CSTVERSION: 1.4 Infe: 0 0

15 |CSTO022  CRTO100 1 1 CSTCHECK_NOTUNIGUE SFKD?TA AnnotatedCRFs keyscould  Waming: Check net run 1 0
not be found

16 |[CSTO022 CRTO100 1 2 CSTCHECK_NOTUNIQUE SRCDATA CLitemDecode Translated Tax Waming: Chieck not run 1 0
keys could not be found

17 |CSTOI00  CRTO100 1 3 SRCDATA Codelisttems No emmors detected in Infa 0 0 keys=0ID
SRCDATA Codelisttems

18 |[CSTO100 CRTO100 1 4 SRCOATA Codelists No emmors detected in Irfo 0 0 keys=0ID
SRCDATA Codelists

19 |CSTO100 CRTO0100 1 5 SRCDATAComputationMethods  No emors detected in Irfo 0 0 keys=0ID
SRCDATA ComputationMethods

20 CSTDI00  CRTO0G 1 6 SRCDATA Define Document No emmors detected in Info ] 0 keys=FileQID
SRCDATA DefineDocument

21 CS5T0022 CRTO100 1 7 CSTCHECK_NOTUNIQGUE SRChE?TA-EﬂmB]CDUEUQS keys could  Waming: Check not un 1 1]
not found

Validating the SAS Representation of ODM
Files: % ODM VALIDATE Macro

Overview

The %ODM_VALIDATE macro supports the second XML validation methodology. This
method 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 on 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.

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 7, “Compliance Assessment Against
a Reference Standard,” on page 161. Metadata about each check is provided in the
Validation Master data set in the global standards library directory/
standards/cdisc-odm-1.3.0-1.7/validation/control directory.
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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 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 reference_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 choose 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 the Use source data flag can be set to ¥, which is the
default value.

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 here:

sample study library directory/cdisc-odm-1.3.0-1.7/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 6, “SASReferences File,” on page 137.

In the SASReferences data set, there are three input file references, one input library
reference, and one output data set reference that are key to the successful completion
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of the validation process. These files, libraries, and data sets are listed in Table 9.14 on
page 374, and they are discussed 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
program. 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-1.3.0-1.7

&studyOutputPath=sample study library directory/cdisc-odm-1.3.0-
1.7

Table 9.14 Key Components of the SASReferences Data Set for the validate _odm_data.sas

Driver Program
LIBNAME
or Fileref Reference
Metadata Type  to Use Type Path Name of File
Input
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
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Process Inputs

The control record points to the validation_control data set (run-time validation check
data set) data set. It is accessed by the cntl_v LIBNAME statement. This LIBNAME is
assigned to the sample study library directory/cdisc-odm-1.3.0-1.7/
control directory.

The sourcemetadata type references two metadata data sets that describe the table
(source_tables) and column (source_columns) metadata for the 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-1.3.0-1.7/metadata
directory. This location is represented in the driver program by the Srcmeta library
name.

The sourcedata type is the library where the 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-1.3.0-1.7/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_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 driver program. Reporting of
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validation process metrics is supported, although it is not implemented for CDISC ODM
validation.

Figure 9.27 Example of a CDISC ODM Validation Results Data Set

Z4 VIEWTABLE: Results Validation results

Result Problem P
Validation | Unique severty |detected?
i Hes_dtﬁer check  |invocation Source data Resolyed m;;ﬂﬂ from leg. {D=no, m‘::‘;;“ Actual value observed
identifier | of resultid mes0e Waming, i *
aborted)
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 in the t Eror 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 |[CSTO1D0 ODMO110 41 SRCDATAITEMDEFTRANSLATEDT No emors detected in souce data  Info 1] 1]
(SRCDATA.ITEMDEFS)

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
demonstrates 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.
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As a round-trip exercise, this task validates the performance of the %CRTDDS_WRITE

and %CRTDDS_READ macros and allows a comparison of original and re-created
SDTM metadata and data. This display details the high-level workflow for this exercise.

Figure 9.28 Round-Trip Process

Convert SDTM domain data
into CRT-DDS data
i CRT-DDS Write
Process

Create define.xml using the
CRT-DDS data

Read the define.xml and
generate CRT-DDS data sets

'

Generate SDTM domain data
from XPT files

CRT-DDS Read
v Process

Generate the source_tables
and source_columns data sets

v

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.

Note: Steps 1 to 6 can be used with CDISC Define-XML 2.0. However, steps 7 to 9
have not been implemented in the SAS Clinical Standards Toolkit for Define-XML 2.0.

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,
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XMLMap 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
designed to run with the sample studies, but can be modified as needed. New
custom drivers can 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-1.0-1.7/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 calls the %CSTUTILXMLVALIDATE macro to validate
the XML file structure. The define.xml file is written to the sample study library
directory/cdisc-crtdds-1.0-1.7/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 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-1.0-1.7/
deriveddata directory. This driver program generates the source_tables and
source_columns data sets in the sample study library directory/cdisc-
crtdds-1.0-1.7/derivedmetadata directory. By specifying new target folder
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locations (deriveddata and derivedmetadata), the data sets can be validated against

the data sets that were created or referenced in step 3.

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-3.1.3-1.7/sascstdemodata/programs
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 Technical 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-1.0-1.7/
transport directory. The generated data sets are written to the sample study
library directory/cdisc-sdtm-3.1.3-1.7/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-3.1.3-1.7/
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 the
source_tables, source_columns, and source_study data sets. These data sets are
written to the sample study library directory/cdisc-sdtm-3.1.3-1.7/
sascstdemodata/derived/metadata directory. At this point, the SDTM
metadata should contain the same information as the original metadata that was
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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.

9 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-
sdtm-3.1.3-1.7/sascstdemodata/programs directory. The driver program
accesses the %SDTMUTIL_CREATEFORMATSFROMCRTDDS macro and
generates the controlled terminology SAS format catalog based on codelists
specified in the define.xml file. The derived SAS format catalog is written to the
sample study library directory/cdiscsdtm-3.1.3-1.7/
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 submitting PROC COMPARE on 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:
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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 are written to the process results data set noting (for example):

SAS libref from SASref=refmeta sasreferences record not allocated

Generally, if you are resubmitting the same process code again without changing the

& cststandard or &_cststandardversion global macro variables and you do not have
references to different data or metadata libraries, there are no consequences. However,
if you are attempting to change the standard or standard version in the same SAS
session or you are attempting to reference different studies, code libraries, or
terminology libraries, you must use the following code between each code submission:

%let cstReallocateSASRefs=1;
$include "& cstGRoot/standards/cst-framework-1.7/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: Comparing the Metadata
Defined in a Define-XML File with the
Metadata from the SAS Version 5
XPORT Transport Files

When you receive a Define-XML file combined with a folder of SAS Version 5 XPORT
SAS transport files or a library of SAS data sets, it is important to ensure that the
Define-XML file accurately defines the data in the SAS Version 5 XPORT transport files
or SAS data sets.

The %CSTUTILCOMPAREMETADATASASDEFINE macro compares the metadata in
the SAS Version 5 XPORT transport files or in the SAS data sets with the metadata in
the Define-XML file. This macro supports both CRT-DDS 1.0 and Define-XML 2.0.
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Before you can use the %CSTUTILCOMPAREMETADATASASDEFINE macro, convert
the metadata in the Define-XML file into a SAS representation. For more information
about this process, see “Reading CDISC CRT-DDS 1.0 or Define-XML 2.0 define.xml
Files: %CRTDDS_READ and %DEFINE_READ Macros” on page 322.

The %CSTUTILCOMPAREMETADATASASDEFINE macro compares metadata
between two different sources:

Metadata extracted from the SAS representation of a CRT-DDS 1.0 or Define-XML
2.0 file. This metadata must be created using either the %CRTDDS_READ or
%DEFINE_READ macro to import a define.xml file.

Metadata extracted from a folder of XPORT files or a library of SAS data sets.

The results of the comparison are presented in a SAS data set that contains the
columns shown in the following table:

Table 9.15 SAS Data Set Columns Created by the
%CSTUTILCOMPAREMETADATASASDEFINE Macro

Column Name Column Description
StandardName Standard Name
StandardVersion Standard Version
MetadataLib Metadata Library
DataLib Data Library
XPTFolder XPORT Folder

Table Table

Column Column

Issue Issue

define_value Define Value

data_value SAS Value
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Column Name Column Description

Comment Comment

The Issue column summarizes issues that are found. The issue is identified by a
keyword.

The following table shows the Issue column keywords and their meanings:

Table 9.16 Issue Column Keywords

Issue Column Keyword Meaning

DSLABEL The data set label does not match the data set description in the
Define-XML metadata.

LABEL The variable label does not match the variable description in the
Define-XML metadata.

DEFINE_COLUMN The Define-XML metadata defines a variable that is not in the
data set.

DATA COLUMN A data set column does not have a definition in the Define-XML
metadata.

LENGTH Inconsistencies exist between the length of the SAS variable and

the length defined in the Define-XML metadata.

Note: This check is performed only for SAS character variables
because the definition of the length of a numerical variable is not
compatible between SAS and Define-XML.

TYPE Inconsistencies exist between the type of the SAS variable and
the DataType defined in the Define-XML metadata.

Here is an example of the code to check the metadata for a CRT-DDS 1.0 file:

%$cst_setStandardProperties( cstStandard=CST-FRAMEWORK, cstSubType=initialize);
%cstutil setcstsroot;

$let studyRootPath=& cstSRoot/cdisc-crtdds-1.0-& cstVersion;
$let studyOutputPath=& cstSRoot/cdisc-crtdds-1.0-& cstVersion;
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filename srcdata "&studyRootPath/transport";
libname srcmeta "&studyRootPath/data";
libname results "&studyOutputPath/results";

$cstutilcomparemetadatasasdefine (
_cstSourceXPTFolder=%sysfunc (pathname (srcdata)),
_cstSourceMetadatalibrary=srcmeta,
_cstRptDS=results.compare metadata results

)i

This example is located here:

sample study library directory\cdisc-
crtdds-1.0-1.7\programs\compare metadata sascrtdds xpt.sas

The Results data set indicates no issues.

Figure 9.29 Results Data Set Indicates No Issues

Standad | Metadata ‘ Define | SAS
‘ Varsion | [P Datalibrary ‘ XPT Folder | Table ‘ Column | Issue Valve | Value Comment
3 313 srometa ¢ st Samplelibrany\cdisc-crtdds-1.0-1, T\ transport Mo izsues

Here is an example of the code to check the metadata for a Define-XML 2.0 file:

%cst setStandardProperties( cstStandard=CST-FRAMEWORK, cstSubType=initialize);
%cstutil setcstsroot;

$let studyRootPath=& cstSRoot/cdisc-crtdds-1.0-& cstVersion;
$let studyOutputPath=& cstSRoot/cdisc-crtdds-1.0-& cstVersion;

filename srcdata "&studyRootPath/transport";
libname srcmeta "&studyRootPath/data";
libname results "&studyOutputPath/results";

$cstutilcomparemetadatasasdefine (
_cstSourceXPTFolder=%sysfunc (pathname (srcdata) ),
_cstSourceMetadatalibrary=srcmeta,
_cstRptDS=results.compare metadata results
)

Instead of specifying a folder that contains XPORT files in the _cstSourceXPTFolder
parameter, you can specify a library with SAS data sets in the _cstSourceDataLibrary
parameter. This example is located here:

sample study library directorycdisc-
definexml-2.0.0-1.7\programs\compare metadata sasdefine xpt.sas
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The Results data set indicates several issues.

Figure 9.30 Results Data Set Indicates Several Issues

Standand | Standard

i [ e Mm Ddatzhay‘ XPT Folder ‘ Table ‘ Cokumn | lesue Define Vakie | A Comment
1 ISDTM4G 332 srcmeta &\t Sample Librany\cdige definesxmi-2.0.0-1. Pdranspot\cdiec-edim-3.1.2  AE DSLABEL Adverse Events
2 SDTMIG 3.2 srcmeta c\cstSample Library'\cdisc-definesml-2.0.0-1. 7transpot\cdisc-sdtm-3.1.2  EG DSLABEL ECG Test Resuts
3 |sDTMIG 332 srcmeta c\cst Sample Library'\cdisc definexml-2.0.0-1. Franspod\cdisc-sdtm-3.1.2 EG EGORRESU LENGTH 4 10 SAS DataType=Char, Define Data Type=text
4 [SOTMIG 312 srometa c\cstSample Library \cdisc-definexmi-2.0.0-1. Pdransport \cdisc-sdtm-3.1.2 EX DSLABEL Exposure
5 |sDTMiG 312 srcmeta c\cstSampleLbrany\cdisc definesaml-2.0.0-1. 7\transpor \edisc-sdtm-3.12 LB DSLABEL Laboratory Tests Results
6 |SDTMIG 312 srcmeta c\cst Sample Library \cdisc-definexml-2.0.0-1. T¢ranspot\cdisc-sdtm-3.1.2  GSMM DSLABEL Questionnaire-QSMM
7 |SDTM4G 312 srcmeta c:\cstSample Library \cdisc-definexml-2.0.0-1. 7\transpod'\cdisc-sdtm-3.1.2 SC DSLABEL Subject Characteristics
8 |SDTM4G 3.2 sremeta c\cst Sample Library'\cdisc-definexml-2.0.0-1. Ptranspod\cdisc-sdtm-3.1.2  SUPPAE DSLABEL Supplemental Gualfiers for AE
S |SDTMIG 312 srcmeta c\est Sample Librany'\cdisc-definexml-2 0.0-1 Transpodt\cdisc-sdim-3.1.2  SUPPAE QLABEL LENGTH 30 23 SAS DataType=Char, Define Data Type=text
A0 |SDTM4G 312 srcmeta e)\cstSample Lbrary'\cdisc-definexml-2.0.0-1. T\ranspot\cdisc sdtm-3.1.2  SUPPAE  QORIG LENGTH 7 8 SAS DataType=Char, Define DataType=text
11 |SDTMG 312 srcmeta c\cst Sample Library'\cdisc-definexml-2.0.0-1. 7ransport \cdisc-sdtm-3.1.2 SUPPCM DSLABEL Supplemental Gualfiers for CM
12 |SDTMIG 312 srcmata e \estSample Librany\cdisc-definesanl-2.0 0-1 7\transportedisc-sdtm-312  SUPPDM DSLABEL  Supplemental Gualfiers for DM
13 |SDTMG 312 scmeta c\cstSample Library\cdisc-defineml-2.0.0-1. 7\transport \cdisc sdtm-3.1.2 SV DSLABEL Subject Vists
14 SDTMHG 312 srcmeta e \cstSample Library\cdisc-definexml-2.0.0-1 7\ransport'cdisc-sdtm-312 TS DSLABEL  Tral Summary

Special Topic: Identifying Unsupported
Elements and Attributes in a CDISC
ODM File

Overview

Note: The following process 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, these 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). 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"



386 Chapter 9 / XML-Based Standards

TransactionType="Remove" Vendor:Revised="No">
<Vendor:DataQuery DQOID="DQ.0ID.001"
QueryText="Premature report of patients demise?">
<Flag>Y</Flag>
<AuditRecords>
<UserRef UserOID="User.0ID.I024" />
<LocationRef LocationOID="Location.0OID.S001" />
<DateTimeStamp>2011-01-24T15:13:22</DateTimeStamp>
</AuditRecords
</Vendor :DataQuery>
</FormData>

In this code fragment, the Vendor : DataQuery syntax specifies a new element with
several new attributes and references to other existing (supported) elements. Note the
additional Vendor:Revised attribute for FormData.

The SAS Clinical Standards Toolkit provides a 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
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 that are
associated with each unique element.

Note: For more information about the %CSTUTIL_READXMLTAGS macro, see the
SAS Clinical Standards Toolkit: Macro APl Documentation.
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Sample Program: find_unsupported_tags.sas

Overview

The SAS Clinical Standards Toolkit provides the program find_unsupported_tags.sas to
demonstrate the assessment of the ODM XML file elements and attributes. This
program is located here:

sample study library directory/cdisc-odm-1.3.0-1.7/programs

This program provides the same process setup functionality supported in most SAS
Clinical Standards Toolkit driver programs, builds a SASReferences data set that
defines process inputs and outputs, and allocates all SAS librefs and filerefs.

Here is the general workflow of this program:
1 Build a process-specific SASReferences data set.

2 Call the %CSTUTIL_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
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 6, “SASReferences File,” on page 137.

In the SASReferences data set, three input file references and one output data set
reference are key to the successful completion of the find_unsupported_tags.sas
program. Table 9.17 on page 388 lists these files and data sets, and they are discussed
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in separate sections. In the sample find_unsupported_tags.sas program, these values
are set for &studyRootPath and &studyOutputPath:

&studyRootPath=sample study library directory/cdisc-odm-1.3.0-1.7

&studyOutputPath=sample study library directory/cdisc-odm-1.3.0-
1.7

Table 9.17 Key Components of the SASReferences Data Set for the
find_unsupported_tags.sas Program

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

Process Inputs

The externalxml type refers to the ODM XML file to 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 standardmetadata type, referenced by the odmmeta SAS libref, references the
global standards library directory/standards/cdisc-odm-1.3.0-1.7/
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
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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.

The following display shows a partial listing of the valid_attributes data set:

Figure 9.31 Partial Listing of the valid_attributes Data Set

El VIEWTABLE: Odmmeta.Valid_attributes

element | parent | attribute
1 AdminData Qo StudyQID
2 Alias ttemDef Contest
3 Alias temDef MName
4 Alias temGroup Def Contesdt
] Alias temGroup Def MName
& Annotation Association D
7 Annotation Association SeqMum
H Annaotation Association Transaction Type
5 Annotation ClinicalData 0
10 Annatation ClinicalData SeqMum
11 Annotation ClinicalData Transaction Type
12 Annotation FormData 0
13 Annotation FormData SegMum
14 Annotation FormData Transaction Type
15 Annotation ftemData 0

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 is
written to the sample study library directory/cdisc-odm-1.3.0-1.7/
results directory. This location is represented in the 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 _cstxmlreporting 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.
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Process Results

When the 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 program.

The following 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):

Figure 9.32 Example of a Partial Results Data Set Created by the find_unsupported_tags.sas
Program

5l VIEWTABLE: Results.Readxmitags_results

resultid ! _,| seqno | srcdata ! ‘ ,!mﬁ!@gl_ﬁt_rc| actual
The properties were processed from
4 CsToioe 1 1 CST_SETPROPERTIES the PATH irfo 0 0
¢ /estiGlobalLibrary/standards,‘cdisc-
5 ODMOS00 1 1 C:\Proy Blement found in XMLfile that isnot i 1 0 Elemert = PassCritena
Fdes\SkS\SASGmcal&wda—dsTo prasert in CDISC ODM Model.
[ ODMO900 1 2 C\Prox Bement found in XML file thatisnot  info 1 0 Blemert = SubjectElighiity
Fulee\SRS\SAEOncal&mdudsTo prasent in CDISC ODM Model,
7 |ODMD300 1 ac Blement found in XMLfile thatisnot  |nfo 1 0 Blemert = nsdemo: Subject
FIes\S:\S\SASGmIcaISImd!dsTo present in CDISC ODM Model.
3 ODMOS00 1 4 C)\Program Bement found in XMLfile that isnot  Info 1 0 Blement = nsdemo: Subject Status
Fdes\S;\S\SAS[lncalﬁmdm’dsTo present in COISC ODM Model
9 ODMOS01 1 1 C:\Program Attribuste found in XML filethat isnot  Info 1 0 Parent = Element = ODM Aftnbite = nsdemo frameworkversion
Fdes \SAS "\ SASClinicalStandardsTo  present in COISC ODM Model.
10 |ODMOS 1 2C Atnbute found in XML file that is not  info ¥ 0 Parent = Blement = ODM Altrbute = nsdemo productravision
HIes\SAS \SASClinicalStandardsTo  present in CDISC ODM Madel.

Special Topic: Creating Study Source
Metadata to Create a CDISC Define-XML
2.0 define.xml File

Overview

The typical SAS Clinical Standards Toolkit workflow that supports the creation of a
Define-XML 2.0 file includes the definition of metadata that describes the study,
domains, columns, codelists, value-level metadata, and supporting documents. A
CDISC ADaM study can also include analysis results metadata.

This metadata is in the following SAS data sets:

source_study



Special Topic: Creating Study Source Metadata to Create a CDISC Define-XML 2.0 define.xml
File 391

source_tables
source_colums
source_codelists
source_values
source_documents
source_analysisresults

The %CST_CREATEDSFROMTEMPLATE macro can create these source metadata
data sets with zero observations and based on a template. Here is the syntax:
%cst_createdsfromtemplate (

_cstStandard=CDISC-DEFINE-XML,

_cstStandardvVersion=2.0.0,

_cstType=studymetadata,

_cstSubType=study,

_cstOutputDS=work.source_study

)i
The valid values for the _cstSubType parameter are study, table, column, codelist,
value, analysisresults, and document.

Part of the metadata in these data sets can be derived by macros in the SAS Clinical
Standards Toolkit based on various inputs such as these:

the study domain data sets

For more information, see “Creating Study Source Metadata from Study Domain
Data Sets” on page 392.

metadata data from an imported Define-XML 2.0 file from a similar study

For more information, see “Deriving Study Source Metadata from an Imported
Define-XML 2.0 File for a Similar Study” on page 394.

metadata converted from source study metadata that was previously used for the
creation of a CRT-DDS 1.0 define.xml file for a study

For more information, see “Migrating Study Source Metadata Used for the Creation
of a CRT-DDS 1.0 define.Xml File for the Study” on page 397.
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Note: These macros attempt to create an approximation of source metadata. No
assumptions should be made that the result completely represents the study metadata.
Incomplete reference metadata might not enable imputation of missing metadata. You
might need to add or update some metadata.

These macros are called by driver programs that are responsible for properly setting up
each SAS Clinical Standards Toolkit process to perform a specific task. 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.

Creating Study Source Metadata from Study
Domain Data Sets

The %DEFINE_CREATESRCMETAFROMSASLIB macro derives source metadata files
from a data library that contains SAS study domain data sets.

Here is the general strategy:
1 Use PROC CONTENTS output as the primary source of the information.

2 Use reference_tables,reference_columns,class_tables, and class_columns for
matching the columns to impute missing metadata when _cstUseRefLib=Y is
specified.

The source data is read from a single SAS library. You can modify the code to reference
multiple libraries by using library concatenation. Only one study reference can be
specified. Multiple study references require modification of the code.

The create_sourcemetadata_fromsaslib.sas driver program is provided by SAS. It is
ready to run on any of the SDTM or ADaM study data samples. The driver program can
be run interactively or in batch. To run the driver program interactively, start a SAS
session, and load the driver program into the SAS editor.

The driver program is located here:

sample study library directory/cdisc-definexml-2.0.0-1.7/programs
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To create the source_codelists study metadata data set, you must specify two items: a

list of format catalogs that define the study formats and a SAS data set that contains
CDISC/NCI codelist metadata.

You might need to specify study metadata in the driver program.
Here is an example:

data work.studymetadata;
studyname="CDISCO1";
studydescription="CDISC Test Study";
protocolname="CDISCOLl";
studyversion="MDV.CDISC01l.SDTMIG.3.1.2.SDTM.1.2";
run;

The parameters can be specified by using a SASReferences file or by specifying the
parameters in the macro call.

Here are examples of calls to the %DEFINE_CREATESRCMETAFROMSASLIB macro
using the two methods to specify the parameters:

%define createsrcmetafromsaslib(
_cstTrgStandard=& cstTrgStandard,
_cstTrgStandardVersion=& cstTrgStandardVersion,
_cstLang=en,

_cstUseRefLib=Y,
_cstKeepAllCodeLists=N
)i

%define createsrcmetafromsaslib(
_cstSASDatalib=srcdata,
_cstStudyMetadata=work.studymetadata,
_cstTrgStandard=& cstTrgStandard,
_cstTrgStandardVersion=& cstTrgStandardVersion,
_cstTrgStudyDS=trgmeta.source study,
_cstTrgTableDS=trgmeta.source tables,
_cstTrgColumnDS=trgmeta.source columns,
_cstTrgCodelistDS=trgmeta.source codelists,
_cstTrgValueDS=trgmeta.source values,
_cstTrgDocumentDS=trgmeta.source documents,
_cstTrgAnalysisResultDS=trgmeta.source analysisresults,
_cstLang=en,

_cstUseRefLib=Y,
_cstRefTableDS=refmeta.reference tables,
_cstRefColumnDS=refmeta.reference columns,
_cstClassTableDS=refmeta.class tables,
_cstClassColumnDS=refmeta.class_columns,
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_cstKeepAllCodelists=Y,
_cstFormatCatalogs=cstfmt.formats ncifmt.cterms,
_CstNCICTerms=ncifmt.cterms
)i
For more information about the %DEFINE_CREATESRCMETAFROMSASLIB macro,
see the SAS Clinical Standards Toolkit: Macro APl Documentation.

After the driver program runs, the srcmeta_saslib_results data set is created. This data
set contains informational, warning, and any error messages that were generated by the
driver program.

Deriving Study Source Metadata from an
Imported Define-XML 2.0 File for a Similar
Study

The %DEFINE_CREATESRCMETAFROMDEFINE macro derives source metadata files
from a data library that contains the SAS representation of a Define-XML V2.0.0
define.xml file for a study.

Here is the general strategy:

1 Use the SAS representation of a Define-XML V2.0.0 define.xml file as the primary
source of the information.

2 Use reference_tables,reference columns,class_tables, and class_columns for
matching the columns to impute missing metadata when _cstUseRefLib=Y is
specified.

The following SAS data sets must exist in this Define-XML V2.0.0 SAS data set library:

aliases itemrefwhereclauserefs
codelistitems itemvaluelistrefs
codelists mdvleaf
definedocument mdvleaftitles

documentrefs metadataversion
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enumerateditems methoddefs
externalcodelists pdfpagerefs
formalexpressions study
itemdefs translatedtext
itemgroupdefs valuelistitemrefs
itemgroupitemrefs valuelists
itemgroupleaf whereclausedefs
itemgroupleatftitles whereclauserangechecks
itemorigin whereclauserangecheckvalues

When creating the source_analysisresults data set, the following SAS data sets must
exist in this Define-XML V2.0.0 SAS data set library:

analysisdataset analysisresultdisplays
analysisdatasets analysisresults
analysisdocumentation analysisvariables
analysisprogrammingcode analysiswhereclauserefs

The create_sourcemetadata_fromsasdefine.sas driver program is provided by SAS. It is
ready to run on any SAS representation of a Define-XML V2.0.0 define.xml file for an
ADaM or SDTM study. 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 here:

sample study library directory/cdisc-definexml-2.0.0-1.7/programs
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The parameters can be specified by using a SASReferences file or by specifying the
parameters in the macro call.

Here are examples of calls to the %DEFINE_CREATESRCMETAFROMSASLIB macro
using the two methods to specify the parameters:

%define createsrcmetafromdefine (
_cstTrgStandard=& cstTrgStandard,
_cstTrgStandardVersion=& cstTrgStandardVersion,
_cstLang=en,

_cstUseRefLib=Y

)i

%define createsrcmetafromdefine (
_cstDefineDatalib=srcdata,
_cstTrgStandard=& cstTrgStandard,
_cstTrgStandardVersion=& cstTrgStandardVersion,
_cstTrgMetalibrary=trgmeta,
_cstTrgStudyDS=trgmeta.source study,
_cstTrgTableDS=trgmeta.source tables,
_cstTrgColumnDS=trgmeta.source columns,
_cstTrgCodeListDS=trgmeta.source codelists,
_cstTrgValueDS=trgmeta.source values,
_cstTrgDocumentDS=trgmeta.source documents,
_cstTrgAnalysisResultDS=trgmeta.source analysisresults,
_cstLang=en,
_cstUseRefLib=Y,
_cstRefTableDS=refmeta.reference tables,
_cstRefColumnDS=refmeta.reference columns,
_cstClassTableDS=refmeta.class tables,
_cstClassColumnDS=refmeta.class_columns,
_cstReturn=_cst rc,
_CcstReturnMsg=_cst rcmsg

)i

For more information about the %DEFINE_ CREATESRCMETAFROMDEFINE macro,
see the SAS Clinical Standards Toolkit: Macro APl Documentation.

After the driver program runs, the srcmeta_define_results data set is created. This data
set contains informational, warning, and error messages that were generated by the
driver program.
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Migrating Study Source Metadata Used for
the Creation of a CRT-DDS 1.0 define.Xml File
for the Study

The %CSTUTILMIGRATECRTDDS2DEFINE macro migrates source metadata data
sets from CRT-DDS v1.0 to Define-XML v2.0.

For CRT-DDS 1.0.0, the following source metadata SAS data sets are defined in SAS
Clinical Standards Toolkit starting with version 1.5:

source_study
source_tables
source_columns
source_values
source_documents

For Define-XML 2.0.0, the source metadata SAS data set source_codelists contains all
metadata needed to create codelists in the define.xml file. The metadata includes
external codelists (for example, MedDRA and WHODRUGG) and NCI metadata (for
example, the so-called C-codes).

To create the source_codelists study metadata data set, you must specify two items: a
list of format catalogs that define the study formats and a SAS data set that contains
CDISC/NCI codelist metadata.

The migrate_crtdds_to_definexml_sdtm.sas and

migrate crtdds_to definexml_adam.sas sample driver programs provide examples of
migrating CRT-DDS 1.0.0 source metadata to Define-XML 2.0.0 source metadata. The
drivers for ADaM and SDTM are similar in structure, so only the SDTM driver program is
explained.

The driver program is located here:

sample study library directory/cdisc-definexml-2.0.0-1.7/programs
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Here is an example of the librefs that are defined after the initial setup:

%**********************************************************************************;

%* Define libnames for input *
%**********************************************************************************;
%* Original CRT-DDS vl source metadata for SDTM 3.1.2 in CST 1.7;

libname crtdds "&studyRootPath/sascstdemodata/metadata";

%**********************************************************************************;

%* Define libnames for output *;

%**********************************************************************************;

%$* Migrated Define-XML v2 source metadata;

libname defv2 "&studyOutputPath/derivedstudymetadata crtdds/%$lowcase (& cstTrgStandard) -
& cstTrgStandardVersion";

%**********************************************************************************;

%* Define formats *
%**********************************************************************************;

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

* Set CDISC NCI Controlled Terminology version for this process. *;
*********************************************************************;
%cst_getstandardsubtypes( cstStandard=CDISC-TERMINOLOGY, cstOutputDS=work. cstStdSubTypes) ;
data null ;
set work. cstStdSubTypes (where=(standardversion="& cstTrgStandard" and isstandarddefault='Y'));
* User can override CT version of interest by specifying a different where clause: *;
* Example: (where=(standardversion="& cstTrgStandard" and standardsubtypeversion='201104"))*;
call symputx (' cstCTPath',path);
call symputx (' cstCTMemname', memname) ;
run;

proc datasets lib=work nolist;
delete _cstStdSubTypes;

quit;

run;

%$* SDTM Study formats in CST 1.7;
libname studyfmt "&studyRootPath/sascstdemodata/terminology/formats";

%* CDISC-NCI Terminology to be used in CST 1.7;
libname ncisdtm "& cstCTPath";

%* Formats to be used for SDTM;
options fmtsearch = (studyfmt.formats ncisdtm.& cstCTMemname) ;

Note: You might need to modify the librefs.



Special Topic: Creating Study Source Metadata to Create a CDISC Define-XML 2.0 define.xml

File 399
Here is an example of some of the CRT-DDS 1.0.0 metadata that must be mapped to

values as expected by Define-XML 2.0.0:

%**********************************************************************************;

$* Create some formats for mapping *;
%**********************************************************************************;
proc format;
value $ cststd
/* Maps from CRT-DDS values to required Define-XML v2 values */
"CDISC SDTM"="SDTM-IG"
"CDISC SEND"="SEND-IG"
"CDISC ADAM"="ADAM-IG"
value $ cstdom
/* Map to ItemGroup/@Domain attribute */

"QSCGH = IIQS"
"QSCSH = IIQS"
"QSMMH = IIQS n

value $ cstdomd
/* Map to ItemGroup/Alias[@Context='DomainDescription']/@Name attribute */

"QSCG" = "Questionnaires"
"QSCS" = "Questionnaires"
"QSMM" = "Questionnaires"

value § cstcls
/* Maps from CRT-DDS values to required Define-XML v2 values */

"SPECIAL PURPOSE DOMAINS" = "SPECIAL PURPOSE"
"SPECIAL PURPOSE DATASETS" = "SPECIAL PURPOSE"
"FINDINGS ABOUT" = "FINDINGS"

"ADSL" = "SUBJECT LEVEL ANALYSIS DATASET"
"ADAE" = "ADAM OTHER"

"BDS" = "BASIC DATA STRUCTURE"

value $ cstvlm
/* For SDTM maps to variables that are being described by Value Level Metadata */

"EG.EGTESTCD" = "EGORRES"
"IE.IETESTCD" = "IEORRES"
"TI.IETESTCD" = "IECAT"

"LB.LBTESTCD" = "LBORRES"
"PE.PETESTCD" = "PEORRES"
"SC.SCTESTCD" = "SCORRES"
"VS.VSTESTCD" = "VSORRES"
"SUPPAE.QNAM" = "QVAL"

’

run;
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Note: Itis likely that you must modify some mappings based on the specific data
values. It is important to use the format names as specified because these formats are
used in the conversion macros.

Here is an example of the metadata conversion:

o\°

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

%$* Define the studyversion macro variable. i
%* This will become the MetaDataVersion/@OID attribute *;
%* In CRT-DDS this was the source study.definedocumentname column *;
%$* Also define the SASRef macro variable to use for the SASRef column in the *;
%* source xxx data sets. *;

%**********************************************************************************;
proc sgl noprint;

select definedocumentname, SASRef into :studyversion, :SASRef

from crtdds.source_ study;
quit;

%**********************************************************************************;

%* Migrate source tables *;
%**********************************************************************************;
%cstutilmigratecrtdds2define (_cstSrcLib=crtdds, _cstSrcDS=source_study,
_cstTrgDS=defv2.source study, _cstStudyVersion=&studyversion,
_cstStandard=& cstTrgStandard, _cstCheckValues=Y);
%cstutilmigratecrtdds2define (_cstSrcLib=crtdds, _cstSrcDS=source_ tables,
_cstTrgDS=defv2.source tables, cstStudyVersion=&studyversion,
_cstStandard=& cstTrgStandard, _cstCheckValues=Y);
%$cstutilmigratecrtdds2define (_cstSrcLib=crtdds, _cstSrcDS=source columns,
_cstTrgDS=defv2.source columns, _cstStudyVersion=&studyversion,
_cstStandard=& cstTrgStandard, _cstCheckValues=Y);
%cstutilmigratecrtdds2define (_cstSrcLib=crtdds, _cstSrcDS=source values,
_cstTrgDS=defv2.source values, _cstStudyVersion=&studyversion,
_cstStandard=& cstTrgStandard, _cstCheckValues=Y);
%$cstutilmigratecrtdds2define ( cstSrcLib=crtdds, _cstSrcDS=source documents,
_cstTrgDS=defv2.source documents, _cstStudyVersion=&studyversion,
_cstStandard=& cstTrgStandard, _cstCheckValues=Y);

The creation of the source codelists table is a separate task because this table was not
available in the CRT-DDS 1.0.0 source metadata.

Here is an example of the call to the %CSTUTILGETNCIMETADATA macro, in which
the _cstFormatCatalogs parameter is blank. This indicates that the format catalogs that
define the code lists to include in the source codelists table are taken from the value of
the FMTSEARCH option.

%**********************************************************************************;
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%* Create source codelists
%**********************************************************************************;

%* Get formats ;
%$cstutilgetncimetadata (
_cstFormatCatalogss=,
_cstNCICTerms:ncisdtm.cterms,
_cstLang=en,
_cstStudyVersion=&studyversion,
_cstStandard=&_ cstTrgStandard,
_cstStandardVersion=& cstTrgStandardVersion,
_cstFmtDS=work. cstformats,
_cstSASRef=&SASRef,
_cstReturn=_cst_rc,
_cstReturnMsg=_cst_rcmsg

)

%* Create a data set with all applicable formats. ;
data work.cl column value (keep=xmlcodelist) ;
set defv2.source_columns defv2.source_values;
xmlcodelist=upcase (xmlcodelist) ;
if xmlcodelist ne '';
run;

proc sort data=work.cl column value nodupkey;
by xmlcodelist;
run;

%$* Only keep applicable formats. ;
proc sql;
create table defv2.source codelists
as select
nci.*
from
work. cstformats nci, work.cl column value cv
where (upcase (compress(nci.codelist, '$')) =
upcase (compress (cv.xmlcodelist, '$S')))

quit;

Here is an example of the last part of the sample driver program, in which metadata for
external controlled terminology is added to the source_codelists data set:

%**********************************************************************************;

%$* Updates for External Controlled Terminology *;
%**********************************************************************************;
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proc sql;
insert into defv2.source codelists
(sasref, codelist, codelistname, codelistdatatype, dictionary, version,
studyversion, standard, standardversion)
values ("&SASRef", "CL.AEDICT", "Adverse Event Dictionary", "text", "MEDDRA", "8.0",

"&studyversion", "& cstTrgStandard", "& cstTrgStandardVersion")
values ("&SASRef", "CL.DRUGDCT", "Drug Dictionary", "text", "WHODRUG", "200204",
"&studyversion", "& cstTrgStandard", "& cstTrgStandardVersion")

]

quit;

data defv2.source_columns;
set defv2.source_columns;
if table="AE" and column in ("AEDECOD" "AEBODSYS") then xmlcodelist="CL.AEDICT";
if table="CM" and column in ("CMDECOD" "CMCLAS" "CMCLASCD")
then xmlcodelist="CL.DRUGDCT";
run;

For more information about the %CSTUTILMIGRATECRTDDS2DEFINE macro and the
cstutilgetncimetadata macro, see the SAS Clinical Standards Toolkit: Macro API
Documentation.

CDISC Dataset-XML

Overview

CDISC Dataset-XML defines a standard format for transporting tabular data in XML
between any two entities based on CDISC ODM XML. In addition to supporting the
transport of data sets as part of a submission to the FDA, Dataset-XML can be used to
exchange data between two parties. For example, the Dataset-XML data format can be
used by a CRO to transmit SDTM or ADaM data sets to a sponsor organization.
Dataset-XML supports SDTM, ADaM, and SEND data sets but can also be used to
exchange any other type of tabular data set.

Dataset-XML and Define-XML

The metadata for a data set in a Dataset-XML file must conform to the Define-XML
standard. Each Dataset-XML file contains data for a single data set, but a single Define-
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XML file describes all of the data sets included in the folder. Both Define-XML 1.0 and
Define-XML 2.0 are supported for use with Dataset-XML.

Creating Dataset-XML Files from SAS Data
Sets: %DATASETXML_WRITE Macro

The %DATASETXML_WRITE macro creates a Dataset-XML file from a SAS data set or
from a library of SAS data sets.

Here is an example:

libname srcdata "&studyRootPath/data";
filename srcmeta "&studyRootPath/sourcexml/define.xml";
libname xmldata "&studyOutputPath/sourcexml";

%datasetxml write(
_cstSourcelibrary=srcdata,
_cstOutputLibrary=xmldata
_cstSourceMetadataDefineFileRef=srcmeta,
_cstCheckLengths=Y,

_cstIndent=N,
_cstZip=Y,
_cstDeleteAfterZip=N
)i

In this example, the Dataset-XML files are compressed into ZIP files, with one ZIP file
per Dataset-XML file. But, the Dataset-XML files are not deleted after compression.

Instead of specifying inputs (_cstSourceLibrary and _cstSourceMetadataDefineFileRef)
and outputs (_cstOutputLibrary) for the process with the parameters, you can use the
more traditional SASReferences data set. These different ways of specifying
parameters are demonstrated in two sample programs:
create_datasetxml_standalone.sas and create datasetxml.sas. These sample
programs are located here:

sample study library directory/cdisc-datasetxml-1.0.0-1.7/

programs

Note: The create_datasetxml_standalone.sas sample program does not use a
SASReferences data set and writes reports only in the SAS log file.
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The Define-XML file that describes the SAS data sets must contain metadata about all
SAS data sets and all variables to convert. The Dataset-XML files by themselves do not
have any information about the SAS data sets (name and label) or the SAS variables
(name, label, data type, length, and display format). When the Dataset-XML file is

converted back to SAS data sets, this information must be provided by the Define-XML
file.

Here is an example of a Dataset-XML file:

<?xml version="1.0" encoding="UTF-8"?>
<ODM xmlns="http://www.cdisc.org/ns/odm/v1.3"
xmlns:data="http://www.cdisc.org/ns/Dataset-XML/v1.0"
ODMVersion="1.3.2" FileType="Snapshot" FileOID="cdiscO0l.AE"
PriorFileOID="www.cdisc.org.Studycdisc0l-Define-XML 2.0.0"
CreationDateTime="2014-06-23T13:18:18"
data:DatasetXMLVersion="1.0.0">
<ClinicalData StudyOID="cdisc01l"
MetaDataVersionOID="MDV.CDISC01l.SDTMIG.3.1.2.SDTM.1.2">
<ItemGroupData ItemGroupOID="IG.AE" data:ItemGroupDataSeg="1">

<ItemData ItemOID="IT.AE.AETERM" Value="AGITATED"/>
Here is an example of a Define-XML file:

<ODM ... >
<Study OID="cdisc01l">

<MetaDataVersion OID="MDV.CDISC01.SDTMIG.3.1.2.SDTM.1.2"
Name="Study CDISC01l, Data Definitions"
Description="Study CDISC01l, Data Definitions"
def:DefineVersion="2.0.0" def:StandardName="SDTM-IG"
def:Standardversion="3.1.2">

<ItemGroupDef OID="IG.AE"
Domain="AE" Name="AE" Repeating="Yes" IsReferenceData="No"
SASDatasetName="AE" Purpose="Tabulation"
def:Structure="One record per adverse event per subject"
def:Class="EVENTS" def:ArchivelocationID="LF.AE">

<ItemRef ItemOID="IT.AE.AETERM" OrderNumber="6" Mandatory="Yes"/>

<ItemDef OID="IT.AE.AETERM" Name="AETERM" DataType="text" Length="25"
SASFieldName="AETERM" >

A Dataset-XML file must satisfy these requirements:
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The ClinicalData attributes StudyOID and MetaDataVersionOID must be the same
value as the corresponding OID attributes in the define.xml document.

The ItemGroupOID value must be the same value as the corresponding ItemGroup
OID attribute in the define.xml document.

All ItemOID attributes in the ItemData elements must have values identical to the
values of the corresponding ItemOID attributes in the ltemRef elements that are
child elements of the corresponding ItemGroupDef element in the define.xml
document.

It would be an error to try to extract from the Dataset-XML file the SAS data set name
from an ItemGroup obiject identifier (ItemGroupOID="IG.AE”). It would also be an error
to try to extract the variable name from an object identifier (ItemOID="IT AE.AETERM”).
There is no requirement concerning the values of the identifiers.

SAS tables and columns are matched to @SASDatasetName (or, if this value is not
specified, @Name) and @SASFieldName (or, if this value is not specified, @Name).
SASDatasetName and SASFieldName are optional but @Name is required. So,
@Name is always available.

If the IltemGroup or ItemDef is not found, the XML is generated with this pattern for
@IltemGroupOID and @ltemOID:

ItemGroupOID = "IG.<table>”
ItemOID = “IT.<table>.<column>"

Although ItemGroupOID and ItemOID are generated for missing ltemGroups or
ItemDefs, it is important to realize that this can lead to problems later when converting
Dataset-XML files to SAS data sets. For example, when converting a Dataset-XML file
into a SAS data set, ItemGroupOIDs or ItemOIDs that cannot be matched in the
corresponding Define-XML file can lead to missing SAS data sets or missing SAS data
set variables.

Warnings are written to the SAS log file and the write_results data set in the results
folder.

Here is an example of the SAS log file:

WARNING: [CSTLOGMESSAGE.DATASETXML WRITE] Columns not found in metadata:
ADAE.AEDECOD ADAE.AETERM
WARNING: [CSTLOGMESSAGE.DATASETXML WRITE] Missing ItemData/@ItemOID for column=AEDECOD
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WARNING:

has been set to IT.ADAE.AEDECOD

[CSTLOGMESSAGE . DATASETXML WRITE] Missing ItemData/@ItemOID for column=AETERM

has been set to IT.ADAE.AETERM

The following display shows an example of the write_results data set as created by the
create_datasetxml.sas sample program:

Figure 9.33 Example write_results Data Set

70
A
72

73

74

DATADOS7
DATADOSS
DATADOSE
DATADOSY

DATADDSY

1 DATASETXML_WRITE
2 DATASETXML_WRITE
J DATASETXML_WRITE
4 DATASETAML_WRITE

5 DATASETXML_WRITE

Metadata used from C\datasebmilamidata’adam'define_adamxml  Info
Columns not found in metadata: ADAE AEDECOD ADAE AETERM  Waming

Missing RemData/@kemOID for these columns will be generated a5 Waming
IT.<TABLE> «COLUMN>

ADAMDATAADAE converted to

C\datasehanloomidsia’\adamadae xml in .39 seconds (106 Info
reconds).
Zip fite C\datassbaniamidaia‘adam'adae zip was created Infa

The @IsReferenceData attribute in the Define-XML file determines whether the data set
is considered ReferenceData or ClinicalData. Here is an example:

<ReferenceData StudyOID="cdisc0l1l"
MetaDataVersionOID="MDV.CDISC01.SDTMIG.3.1.2.SDTM.1.2">
<ItemGroupData ItemGroupOID="IG.TE" data:ItemGroupDataSeqg="1">

<ItemData
<ItemData
<ItemData
<ItemData
<ItemData
<ItemData

ItemOID="IT.
ItemOID="IT.
ItemOID="IT.
ItemOID="IT.
ItemOID="IT.
ItemOID="IT.

STUDYID" Value="CDISC01"/>

TE.DOMAIN" Value="TE"/>

TE.ETCD" Value="EOS"/>

TE.ELEMENT" Value="End of Study"/>
TE.TESTRL" Value="Study Termination"/>
TE.TEDUR" Value="P1D"/>

</ItemGroupData>

<ClinicalData StudyOID="cdisc01l"
MetaDataVersionOID="MDV.CDISC01.SDTMIG.3.1.2.SDTM.1.2">
<ItemGroupData ItemGroupOID="IG.AE" data:ItemGroupDataSeqg="1">

<ItemData
<ItemData
<ItemData
<ItemData
<ItemData
<ItemData

ItemOID="IT.
ItemOID="IT
ItemOID="IT
ItemOID="IT
ItemOID="IT
ItemOID="IT

STUDYID" Value="CDISCO01"/>

.AE.DOMAIN" Value="AE"/>

.USUBJID" Value="CDISC01.100008"/>
.AE.AESEQ" Value="1"/>

.AE.AESPID" Value="1"/>
.AE.AETERM" Value="AGITATED"/>

The _cstCheckLengths macro parameter enables the %DATASETXML_WRITE macro
to determine whether the lengths defined in the metadata are long enough for character
data. This check is important to avoid data truncation problems when importing the
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Dataset-XML files into SAS data set with the %DATASETXML_READ macro. Warnings
are written to the SAS log file and the write_results data set in the results folder.

Here is an example of the SAS log file:

WARNING: [CSTLOGMESSAGE.DATASETXML_WRITE] Length too short: _ ItemGroupOID=IG.ADAE

_ ItemOID=IT.ADAE.AETERM Length=20 _ValueLength=24 value=HEARTBURN-LIKE DYSPEPSIA
WARNING: [CSTLOGMESSAGE.DATASETXML_WRITE] Length too short: _ ItemGroupOID=IG.ADAE

_ ItemOID=IT.ADAE.AETERM Length=20 valueLength=25 value=ACID REFLUX (OESOPHAGEAL)
WARNING: [CSTLOGMESSAGE.DATASETXML_WRITE] Length too short: _ ItemGroupOID=IG.ADAE

_ TtemOID=IT.ADAE.AEDECOD Length=20 valueLength=32 value=Gastrooesophageal reflux disease
WARNING: [CSTLOGMESSAGE.DATASETXML_WRITE] Length too short: _ ItemGroupOID=IG.ADAE

_ ItemOID=IT.ADAE.AETERM Length=20 valueLength=25 value=ACID REFLUX (OESOPHAGEAL)

The following display shows an example of the write_results data set:

Figure 9.34 Example write_results Data Set

8 DATADDS7 1 DATASETXML_WRITE Metadata used from Info
CASASPlaypen’ TK1. A\US57405_Create Dataset XML souncexml_adam’define_adam xml
9 DATADOSS8 2 DATASETXML_WRITE Check Log for potential length issues: ADAE AEDECOD ADAE AETERM Waming
10 DATADOS7 3 DATASETXML_WRITE SRCDATAADAE converted to Irfo
CHN\SASPlaypen \TK1 T\US57405_Create Datazet XML \sourcesom]_adam’\adae xml
1 DATADDS7 4 DATASETXML WRITE Zip file CASASPiaypen\TK1. T\US57405_Create Datzset XML \sourcexml_adam'adae zip was  Info
- created

The %DATASETXML_WRITE macro also checks that numeric variables in ADaM data
sets that represent date and time information have a DisplayFormat defined in the
Define-XML file.

Creating SAS Data Sets from Dataset-XML
Files: %DATASETXML_READ Macro

The %DATASETXML_READ macro creates a SAS data set or a library of SAS data
sets from Dataset-XML files.

Here is an example:

%datasetxml read(
_cstSourceDatasetXMLLibrary=dataxml,
_cstOutputLibrary=sdtmdata,
_cstSourceMetadataDefineFileRef=defxml,
_cstDatetimeLength=64,
_cstAttachFormats=Y,
_cstNumObsWrite=10000
)i
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Instead of specifying inputs (_cstSourceDatasetXMLLibrary and
_cstSourceMetadataDefineFileRef) and outputs (_cstOutputLibrary) for the process with
parameters, you can use the more traditional SASReferences data set. These different
ways of specifying parameters are demonstrated in two sample programs:

create_sas from_datasetxml_standalone.sas and create sas_from_datasetxml.sas.
These sample programs are located here:

sample study library directory/cdisc-datasetxml-1.0.0-1.7/
programs

Note: The create_sas_from_datasetxml_standalone.sas sample program does not use
a SASReferences data set and writes reports only in the SAS log file.

The Define-XML file that describes the Dataset-XML files must contain metadata
information about all Dataset-XML files and all variables to convert to SAS data sets.
The Dataset-XML files by themselves do not have any information about the SAS data
sets (name and label) or the SAS variables (name, label, data type, length, and display
format).

Character variables that represent date- and time-related information in ADaM or SDTM
data conform to the ISO 8601 standard and do not have a length specified in the
Define-XML file. The _cstDateTimeLength parameter specifies the length to use for
these variables when they are converted to SAS data sets. If the lengths of character
variables are too short to hold the data, warnings are written to the SAS log file and the
read_results data set in the results folder.

Here is an example of the SAS log file:

WARNING: [CSTLOGMESSAGE.DATASETXML READ] TRUNCATION occurred: Length=20 too short for
ItemGroupDataSeqg=12 IT.ADAE.AETERM value=HEARTBURN-LIKE DYSPEPSIA (length=24)

WARNING: [CSTLOGMESSAGE.DATASETXML READ] TRUNCATION occurred: Length=20 too short for
ItemGroupDataSeq=25 IT.ADAE.AETERM value=HEARTBURN-LIKE DYSPEPSIA (length=24)

WARNING: [CSTLOGMESSAGE.DATASETXML READ] TRUNCATION occurred: Length=20 too short for
ItemGroupDataSeq=28 IT.ADAE.AETERM value=ACID REFLUX (OESOPHAGEAL)

WARNING: [CSTLOGMESSAGE.DATASETXML READ] TRUNCATION occurred: Length=20 too short for
ItemGroupDataSeqg=28 IT.ADAE.AEDECOD value=Gastrooesophageal reflux disease (length=32)
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The following display shows an example of the read_results data set as created by the
create_sas_from_datasetxml.sas sample program:

Figure 9.35 Example read_results Data Set

7l DATADDST Z DATASETXML_READ Data read from Info
Chdaiasebanlwmldata \adam'adae xml

72 DATADD9E 3 DATASETXML_READ Please check the LOG. There were data  Waming
truncation issues for table ADAE

73 DATADDST 4 DATASETXML READ Daia set adamdata ADAE created in Info
052 secondsz (106 reconds)

Inconsistencies between the Dataset-XML file and the Define-XML file, which can lead
to issues with matching data to metadata, are written to the SAS log file and the
read_results data set in the results folder.

Here is an example of the SAS log file:

WARNING: [CSTLOGMESSAGE.DATASETXML READ] Items not found in metadata:
IT.ADAE.AEDECOD IT.ADAE.AETERM

The following display shows an example of the read_results data set:

Figure 9.36 Example read_results Data Set

70 DATADDST 1 DATASETXML_READ Metadata used from Info
Chdataseteml amldata®adamdefine_adam xml

71 DATADDST 2 DATASETXML_READ Data read from Info
C:'datasetaml amldata®adamadae xml

72  |DATADD92 3 DATASETXML_READ ltems not found in metadata: Waming
IT ADAE AEDECOD IT ADAE AETERM

73 DATADDST 4 DATASETXML_READ Data set adamdata. ADAE created in 0.596 Info
seconds (106 records)

In the following example, the ADAE data set is created without the AETERM and
AEDECOD variables, as shown in this PROC COMPARE output:

Dataset Created Modified NVar NObs Label
DATABASE.ADAE 23JUN14:09:01:29 23JUN14:09:01:29 61 106 Adverse Event Analysis Dataset
DATACOMP.ADAE 02JUL14:12:58:14 02JUL14:12:58:14 59 106 Adverse Event Analysis Dataset

Variables Summary
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Number of Variables in Common: 59.
Number of Variables in DATABASE.ADAE but not in DATACOMP.ADAE: 2.

Listing of Variables in DATABASE.ADAE but not in DATACOMP.ADAE
Variable Type Length Label

AETERM Char 200 Reported Term for the Adverse Event
AEDECOD  Char 200 Dictionary-Derived Term

The sample programs create_sas_from_datasetxml.sas and
create_sas_from_datasetxml_standalone.sas also contain a call to the
%CSTUTILCOMPAREDATASETS macro. This call compares the original SAS data sets
to the SAS data sets that were created from the Dataset-XML files.

$cstutilcomparedatasets (
_cstLibBase=sdtmdato,
_cstLibComp=sdtmdata,
_cstComparelevel=0,
_cstCompOptions=%str(criterion=0.00000000000001),
_cstCompDetail=Y
)i
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For every SAS data set that is compared, the macro reports the error code as returned
by PROC COMPARE. The following table shows the error codes:

Figure 9.37 Error Codes Returned by PROC COMPARE

Bit Condition Code Hex Description

1 DSLABEL 1 0001X Data set labels differ

2 DSTYPE 2 0002¥ Data set types differ

3 INFORMAT 4 0004X Vanable has different informat

4 FORMAT 8 0008X Variable has different format

5 LENGTH 16 0010% Variable has different length

6 LABEL 32 0020X Variable has different label

i BASEOBS 64 0040x Base data set has observation not in comparison
8 COMPOBS 128 0080X Comparison data set has observation not in base
9 BASEBY 256 0100% Base data set has BY group not in comparison
10 COMPBY 512 0200% Comparison data set has BY group not in base
11 BASEVAR 1024 0400% Base data set has variable not in comparison

12 COMPVAR 2048 08003 Comparnison data set has varable not in base

13 VALUE 40596 1000X A value companson was unequal

14 TYPE 9192 2000% Conflicting vanable types

15 BYVAR 16334 4000X BY variables do not match

16 ERROR 32768 a000x Fatal error: companson not done

For example, code=40
message is written to the SAS log file:

WARNING:

trgdata.adgs

(8+32) indicates that a format and a label are different. This

[CSTLOGMESSAGE . CSTUTILCOMPAREDATASETS] Comparing srcdata.adgs and
- Differences: FORMAT/LABEL (SysInfo=40)

When converting SAS data sets to Dataset-XML and then converting back to SAS data

sets, here are difference to expect:

Date- and time-related columns do not have a length defined in the Define-XML
metadata.
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Specify a length to assign in the macro (for example, cstdatetimeLength=64).
The length is used to create the date- and time-related columns but can be different
from the original lengths.

SAS numeric variables are created with a length of 8 to avoid loss of precision, even
when the original length or the length specified in the Define-XML file is less than 8.

Character variables (DataType="text”) that do not have a length specified in the
Define-XML file are created with a length of 200.

Small differences in precision can be expected around the machine precision for
numeric variables that represent real numbers.

Character data that contains leading spaces or trailing spaces loses the leading and
trailing spaces.

By specifying PROC COMPARE options with the _cstCompOptions parameter, you can
specify that the comparison be less precise. For example,
_cstCompOptions=%str(criterion=0.00000000000001). Lesser precision
prevents differences close to machine precision from being reported as errors.

The following display shows an example of data set differences reported in the
read_results data set:

Figure 9.38 Example read_results Data Set

7 DATADDST 1 CSTUTILCOMPAREDATASETS  Base ibrary: database Info 0 0
[C\datasetaml sasdata‘onginal\adam)
38 DATADDGT 2 CSTUTILCOMPAREDATASETS  Comp library: datacomp ) _ Info 0 ]
(C\datasebmmisasdata imported \adam)
3 DATADDSS 1 CSTUTILCOMPAREDATASETS E?Hmpanng database adae and datacomp adae - Error 1024 1024 BASEVAR
erences
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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
414.

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 the 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 shown in the
following table:

Table 10.1 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-2.1-1.7/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.

The following table shows 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 10.2 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
Metadata Field**

DATASET LOCATION

DATASET
STRUCTURE

KEY VARIABLES OF
DATASET

CLASS OF DATASET

DOCUMENTATION

Description**

The folder and filename where the dataset
can be found, ideally hyperlinked to the
actual dataset (that is, XPT file)

The level of detail represented by individual
records in the dataset (for example,, “One
record per subject,” “One record per
subject per visit,” “One record per subject
per event”).

A list of variable names that parallels the
structure, ideally uniquely identifies and
indexes each record in the dataset.

Identification of the general class of the
dataset using the name of the ADaM
structure (that is, “ADAE”, “ADSL,” “BDS”)
or “OTHER” if not an ADaM-specified
structure

Description of the source data, processing
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.

reference_tables
Column Mapping

xmlpath

structure

keys

class

documentation

**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 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-2.1-1.7/metadata

The following table shows the mapping of Analysis Variable metadata defined by the
CDISC ADaM team to the SAS metadata representation in the reference_columns data
set:

Table 10.3 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.BMTI”). 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
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 10.1 on page 419 provides an
excerpt of ADSL column metadata as itemized in Table 3.1.1 of the Analysis Data Model
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(ADaM) Implementation Guide, Version 1.0. This metadata has been translated into the
SAS representation of ADSL as shown in Figure 10.2 on page 419.

Figure 10.1 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 10.2 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,
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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 10.1 on page 415) 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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The following display shows an excerpt of the sample ADaM source_values data set:

Figure 10.3 Excerpt of the Sample source_values Data Set

siSiel | table | column | vake | label | algorithm | owder |type| amidatatype

SRCDATA ADQS AvaL ACITMO1T  Word Recall Task (@5.055TRESN where 1H  integer
QSTESTCD=PARAMCD

SRCDATA  ADQS AyaL  ACITMOZ  Maming Objects and Fingers 05 OSSTRESN where 2N integer
QSTESTCD=PARAMCD

SRCOATA ADOS AMAL ACITMO3  Delayed Word Recall Q5. ASSTRESN where 3N integer
QSTESTCO=PARAMCD

SRCDATA  ADOS AvAL  ACITMO4  Commands 0S.0SSTRESN whese 4N integer
QSTESTCO=PARAMCD

SRCDATA ADQS avalL ACITMOS  Constructional Praxis Q5.0SSTRESM where 5N integer
BSTESTCD=PARAMCD

SRCDATA  ADDS AiaL ACITMOS  |deational Prasis 05 055TRESN where B M integer
RSTESTCD=PARAMCD

SRCDATA ADQS AMal ACITMOT Onertation QS.055TRESN where 7N  inleger
QSTESTCD=PARAMCD

SRCDATA ADOS AAL ACITMO8  Woid Recognition (5 A55TRESN where 8N integer
QSTESTCO=PARAMCD

SRCDATA  ADDS AVAL  ACITMO9  Altertion/Visual Search Task G5.055TRESN whete SN integer
QSTESTCD=PARAMCD

SRCDATA ADQS Aval ACITMIO  Maze Solution Q5. 055TRESN where 10 M integer
QETESTCD=PARAMCD

SRCOATA ADQS AL ACITM11 Spoken Language Ability Q5. O55TRESN where TN integer
QSTESTCD=PARAMCD

SRCDATA ADQS AVAL ACITM12 ehenzion of Spoken L 35 QO55TRESM whese 12M b

Comprehension of Spoken Language DS TEST COLPARAMCD Eger
SRCOATA  ADQS AVAL ACITM13  Word Finding Difficulty in Spordanecus Q5 055TRESN where 13N integer
Speech QSTESTCD=PARAMCD

SRCDATA ADOS BVAL ACITM14  Recall of Test Instructions (5 0SSTRESH where 14 M integer
QASTESTCO=PARAMCD

SRCOATA  ADOS AVAL ACTOT ADASCOG[11) Subscore ACTOT = Sum of ADAS scores for items 15 N integer
1.2456,7811,1213.and 14

SRCDATA ADGS AR CiBIC E:ginl Of Change, if Any. Since Baseline 16N integer

This data set can be found in sample study library directory/cdisc-
adam-2.1-1.7/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.”
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The metadata fields used to describe an analysis result are listed in Table 10.4 on page
422. 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-2.1-1.7/sascstdemodata/
metadata. This sample file can serve as a template to initialize your analysis results

data set, or see “ADaM Data Set Templates” on page 425.

Table 10.4 Analysis Results Metadata

Analysis Results
Metadata Field** Description**

DISPLAY IDENTIFIER A unique identifier for the specific
analysis display (such as a table or
figure number)

DISPLAY NAME Title of display, including additional
information if needed to describe and
identify the display (for example,
analysis population)

RESULT IDENTIFIER Identifies the specific analysis result
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
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
analysis dataset. Does not apply if the
result is not based on a BDS analysis
dataset.

ANALYSIS VARIABLE  The analysis variable being analyzed

analysis_results Data
Set Column Mapping

dispid

dispname

resultid

param

paramcd

analvar



Analysis Results
Metadata Field**

REASON

DATASET

SELECTION CRITERIA
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analysis_results Data
Description** Set Column Mapping

The rationale for performing this reason
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 datasets
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  selcrit
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.
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Analysis Results
Metadata Field**

DOCUMENTATION

PROGRAMMING
STATEMENTS

analysis_results Data
Description** Set Column Mapping

Textual description of the analysis document
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.

The software programming code used  progstmt
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.)

**Source: Analysis Data Model (ADaM), Version 2.1, Section 5.3, Analysis Results

Metadata, Table 5.3.1

Note: The structure of the analysis results metadata as described in Table 10.4 on
page 422 is different from the structure of the metadata that is needed for creating
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Analysis Results Metadata 1.0 for Define-XML 2.0 because the latter is based on the
2013 implementation for Define-XML v2.

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 %CST_CREATETABLESFORDATASTANDARD macro building a different set of
zero-observation data sets. The global standards library folder is located here:

global standards library directory/standards/
cdisc-adam-2.1-1.7/metadata

A zero-observation template data set for the analysis_results data set is located here:

global standards library directory/standards/cdisc-adam-2.1-1.7/
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 7, “Compliance
Assessment Against a Reference Standard,” on page 161.

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 5, 2012 to correct

errors and to add and remove checks). This documentation was prepared by the CDISC
ADaM team.

Note: In SAS Clinical Standards Toolkit 1.7, ADaM validation of ADSL and BDS data
sets changed from previous releases. The validation checks covered by OpenCDISC
have been removed, and only checks developed by SAS and 11 CDISC checks remain
(63 total). In SAS Clinical Standards Toolkit 1.7, these remaining 63 checks have no
corresponding checks in OpenCDISC and are provided solely to expand the validation
of ADaM domains.

The SAS Clinical Standards Toolkit defines validation checks using a combination of
these files:

the Validation Master data set, which is located here:

global standards library directory/standards/cdisc-
adam-2.1-1.7/validation/control

This data set contains 63 records, 11 of which are CDISC validation checks.

the Messages data set, which is located here:

global standards library directory/standards/cdisc-
adam-2.1-1.7/messages
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This data set contains 56 observations. Some messages in this data set are used
across several checks in the Validation Master data set.

Unique Validation Properties

Two validation properties have been added to the SAS Clinical Standards Toolkit to
support ADaM validation:

_cstParseLengthOverride

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

gy 9

values “y” and “Y” are equivalent. When _cstCaseMgmt=, the value “y” is reported
as an error.

Validation Check Macros

ADaM validation uses the following check macros from the autocall library in the defined
checks:

%CSTCHECK_COLUMN %CSTCHECK_CROSSSTDCOMPAREDOMAINS*
%CSTCHECK_COLUMNCOMPARE %CSTCHECK_CROSSSTDMETAMISMATCH*
%CSTCHECK_COLUMNVARLIST %CSTCHECK_METAMISMATCH

%CSTCHECK_COMPAREDOMAINS  %CSTCHECK_NOTINCODELIST
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%CSTCHECK_DSMISMATCH

%CSTCHECK_NOTCONSISTENT

%CSTCHECK_NOTUNIQUE

%CSTCHECK_ZEROOBS

%CSTCHECKCOMPAREALLCOLUMNS*

* 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 SAS Clinical
Standards Toolkit: Macro APl Documentation.

Cross-Standard Validation Checks

Several 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. Part of the metadata available in the Validation Master data set for
the ADaM cross-standard validation checks is shown in Figure 10.4 on page 428.

Figure 10.4 Partial Metadata for the CDISC ADaM Cross-Standard Validation Checks

checkid | checksource |

codesource | tablescope

‘ columhscope |

codelogic

27

ADAMOTE0 CDISC

ADAMOTE  CDISC

ADAMOBDZ  SAS

catcheck_crossstdcomparedomains  class:BDS

cstcheck_crossstdmetamismatch ALl

cstcheck_crossstdocomparedomains  class:ADAE

SRCDOM

proc sl noprint:create table work._cstproblems as select  from §_cstDSMame where SRCDOM not in [select table from

waork. _cstarcorosstabmeta):quit;

Zlet _cstatii=type.proc sql noprint:create table work _cstProblems as select &_cstSthne. sasref, &_cstStMne. table,

&_cstSthine. column, &_cstStMne.&_cstAttr as &_cstStMne_walue, &_cstCrivne. &_csthttr as &_cstCiMne. _valus from
waork._csteolumnmetadata &_cstStne left join work._csterosscolumnmetadata &_estCridne on
upcaze(¥_cstStMne..column]=upcase(t_cstCiMne. column) where &_cstCibne.. column ne ™' and [%_cstStMne. &_cstatr ne
&_catCrine. &_catdttr]quit;

Hlet _cstCRDomM ame=AE ;proc ¢ql noprint;create table _cstcompare as select &_cstStMne..” from [select sasref, table, columi fram
_cstsrccolumnmetadata [where=[table="%_cstDomainOnly"))] &_cstStne inner join [select be.table, c.column from (select
distinct{calumn) from _cstreforasscolmeta (where=(table in ["%_cstCRDomMName" "SUPPE_cstCRDamMame"] and calumn =:
"%_cstCRDomMame'T]) c lefl join [select table hom _cstiefciosscalmeta [where=[table in ['%_csICRDomName"
"SUPP%_cstCRDomMame") and column = "'%&_cstCRDomMame']) to | on c.calumn=te. column)) &_cstCrne on

&_cstStne. column=E_cstCridne. column:select count”) into: _cstColCht fram _cstoompare;select column into: _cstCollist separated
by " " from _cstcompare:quit;proc datasets ib=work nolist:delete _cstcompare:quit:%macro _cstTemp:data _cstProblems:set
&_cstDSMame stopaun %do 2=1 Zto &_cstColCnt%let _cstColumn=%57T5FUNC[szan(8_cstCollist &z, "||:proc sql noprintcreate table
_cstappend as select §_cstStMne..”, "t_cstColumn® as _cstB adColumn length=32 format=$32., &_cstCibne..&_cstColumn as
&_cstCitne _&_cstColumn from &_cstDSName &_cstStkne left join &_cstCrazsDatalib. &_cstCRDomMName &_cstCriine an
&_cstSthine. studyid=t_cstCiMne. studyid and &_cstStMne. usubjid=%_cstCriMne. usubjd and &_cstSthine.. seseq=t_cstCiMne. aeseq
where &_catStMne.&_cstColumn ne &_cstCiMne. & _cstColunn;quit; et dsid=%spsfunclopen(_cstappend));Xlet
rum=%sysfunclattm{fdsid.nobs))%let dsid=Zspstunc{close(&dsid]);%if knum>0 %then %do;data _cstProblems; set _cstProblems
_cstappend;run;Zend:proc datasets ib=work. nolist;delete _cstappend;quit;Zend;Xlet dsid=3systunclopen]_cstproblems]): et
rum=3spsfunclatti(&dsid nobs]| Flet dsid=%syshunc{closelkdsid))%if &num>0 %then %do-pros sql noprint-selest distinct
_catBadColumn into: _cstCoalList separated by " " from _cstproblems;quit;%2end;%mend:%_cstTemp:Xlet _cstlseBadvar=1;
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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
validate_data.sas, respectively), which are located in the programs folder (as shown in
Figure 10.5 on page 429) point to the correct source data and metadata folders.

Figure 10.5 Example Folder Hierarchy for a CDISC ADaM Sample Study

-~

4 | cstSamplelibrary o Mame
4 | cdisc-adam-2,1-1.7
4 | sascstdemodata acpnrted.xpt
' anlysis Eﬂsnurce_cnlumns.sas?bdat
' baddata Egsnurce_study.sas?bdat
' badmetadata Eﬂsnurce_tables.sas?bdat
- control Eﬂsnurce_values.sas?bdat
| data =
, metadata
| programs
) resulks
| terminology

Validation Results

The results of an ADaM validation process, as documented in the validation_results
data set, are shown in Figure 10.6 on page 430 and Figure 10.7 on page 431. The first
15 records of the data set shown in Figure 10.6 on page 430 have been excluded from
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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.

Figure 10.6 Results from an ADaM Validation Process (Partial Listing)

resultid | checkid | i | s8qNo l srcdata l | resull | resultflag |
16 |CSTOID0  ADAMO0O1 1 1 SRCDATAADSL No esors detected in SRCDATA.ADSL Info 0
17 CSTDIDO  ADAMOOO2 1 1 WORK _CSTCOLUMNMETADATA No emrors detected in source data Info ]
18 |CSTO100  ADAMO003 1 1 WORK _CSTCOLUMNMETADATA No emors detected in source data Info 0
19 |CSTO100 ADAMDOO7 1 1 WORK_CSTCOLUMNMETADATA No ermors detected in source data Info 0
20  |CSTOM00  ADAMODO4T 1 1 SRCDATAADSL No emors detected in scurce data Irfa 0
21 CSTO100  ADAMOO48 1 1 SRCDATAADSL No emors detected in source data Info 1]
22 |ADAMO0S3 ADAMO0S3 1 1 SRCDATAADAE The values of USUBJID are not presert in SOTM.DM Ermor 1
23 ADAMO053 ADAMOOS3 1 2 SRCDATAADQS The values of USUBJID are not present in SDTM.DM Emor 1
24 ADAMOD53 ADAMODO53 1 3 SRCDATAADSL The values of USUBJID are not present in SDTM.DM Emor 1
25 |ADAMOOS4 ADAMDOSS 1 1 SRCDATAADSL m?gﬂm is more than one record for 3 unique value of Ermor 1
26 CSTO100  ADAMOOSS 1 1 SRCDATAADSL No emors detected in source data Infa 0
27 |ADAMDOE1 ADAMOOS! 1 1 ADSLTRTSDT+TRTSDTM SDTM EXis presant and neither TRTSDT or TRTSDTM are present Error 1
28 |ADAMOOSS ADAMO0ES 1 1 SRCDATAADSL A variable with a prefix of TR and containing AG is present and 3 Ermor 1

vanable with the same root with a suffix of N is not present
2 CSTO100  ADAMOOT0 1 1 WORK _CSTCOLUMNMETADATA No emors detected in source data Infe 0
30 CSTOI00  ADAMODOSD 1 1 SRCDATAADAE No emors detected in source data Infa 0
31 |ADAMODSD ADAMO0SO ] 2 SRCDATAADQS TRTP is not present Eror 0
32 |CSTO021  ADAMO102 1 1 CSTCHECK_COLUMNVARLIST Table SRCDATA.ADQS does not contain APERIOD columnis) Waming; Check not un -1
33 |ADAMD102 ADAMOD102 1 108 SRCDATAADAE For every unique xx valus of APERIOD in BOS datasets.thersisnota  Emor |
—_ ADSL vanable TRTxxP

34 |ADAMD138 ADAMOD138 1 1 SRCDATA ADAE CRITyis populated and CRITyFL is not populated Error 1
35  |ADAMO143 ADAMO143 1 1 SRCDATAADAE PARAMCD has more than 8 characters in length Eror 1
36  |ADAMD143 ADAMOD143 1 2 SRCDATAADQS PARAMCD has mare than 8 characters in length Error 3
37 |CSTO021  ADAMO151 1 1 CSTCHECK_COLUMNVARLIST Table SRCDATA ADQS does not contain CRIT1 columnis) Wanming: Check not run 1
38 |CSTOI00  ADAMOIS! 1 2 SRCDATAADAE Mo emors detected in source data Infa 0
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Figure 10.7 Results from an ADaM Validation Process (Partial Listing—Continued)

resuid | checkid | cstr | actual | keyvalues | resultdetails
16 |CSTO100  ADAMOOD1 o
17 |CSTO100  ADAMOO02 [4
18 |csTo00  ADAMO003 0
19 |CSTO100 ADAMODOO7 0 tableScope=_ALL_columnScope="FN+"FL
20 |CSTO100  ADAMOO4T 0
21 |CSTO100  ADAMDO4S 0
22  |ADAMOD53 ADAMODS3 0 STUDYID=SASCSTDEMODATA USUBJID=5535P935  USUBJID=5353P593 AETERM= AESTDY=. ADaM IG 1.0 section number: 53.1
23 |ADAMDD53 ADAMO0S3 0 STUDYID=SASCSTDEMODATA,USUBJID=5999P933  USUBJID=5399P999,PARAM=. ADaM IG 1.0 section number: 53.1
24 |ADAMODDS3 ADAMODS3 0 STUDYID=SASCSTDEMODATA USUBJID=5339P339  USUBJID=5939P933 ADaM IG 1.0 section number 53.1
25  |ADAMODOSS ADAMODSS 0 keys=USUBJID USUBJID=5993P399 ADaM IG 1.0 section number: 53.1
26 |CSTOI00  ADAMOOSS [
27 | ADAMODST ADAMO0G1 0 ADAM=0 columnis) found, SDTM=SDTM EX table found
28 |ADAMDDSS ADAMO0GS 0 TRAGIN
29 |CSTO100  ADAMOOTO 0 tableScope=ADSL columnScope=TR™
30 |CSTO100  ADAMO0SO 0
31 |ADAMODS0 ADAMODSO 0
32 |CSTO021  ADAMO102 0
33 |ADAMDI02 ADAMOD102 a Al results may niot be repoded because
reportAll=N
34 |ADAMO13Z ADAMO138 0 CRIT1=2CRITIFL= USUBJID=5939P399 AETERM=HEARTBURN-LIKE  ADaM IG 1.0 section number: $3.24
DYSPEPSIA AESTDY=3
35 |ADAMOT43 ADAMD143 0 PARAMCDsleucocytes USUBJID=S993P999 AETERM=HEARTBURN-LIKE  ADaM IG 1.0 section number: $3.2.4
DYSPEPSIAAESTDY=3
36 |ADAMO143 ADAMO143 0 PARAMCDHeucocytes USUBJID=5399F599 PARAM=caunt ADaM IG 1.0 section number: $3.2.4
37 |CST0021  ADAMO151 0
38 |CSTO10D  ADAMO1S1 [

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 10.8 on page 432. The two checks that could not be run referenced
columns in the check metadata that could not be found or assessed in the source data
sefts.
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Figure 10.8 Metrics from an ADaM Validation Process (Partial Listing)

melncparameter | reccourt | resultid | srcdata | resuttseq |
32 E of subjects 48 ADAMD13B SRCDATAADAE 1
33  of reconds tested 106 ADAMO13E SRCDATAADAE 1
34 Blapsed time to run check: 0:00:01 ADAMODT38 CSTCHECK _COLUMNCOMPARE 1
35 H of subjects 48 ADAMDT43 SRCDATAADAE 1
36 |7 of records tested 106 ADAMD143 SRCDATAADAE 1
37 |Aof subjecis 1 ADAMD143 SRCDATAADQS 1
38 | A of records tested 2 ADAMD143 SRCDATAADGQS 1
39 Elapsed time to run check: 0:00:01 ADAMDT43 CSTCHECK_COLUMMN 1
40 & of records tested 106 ADAMD1S1 SRCDATAADAE 1
41 Elapsed time to run checic: 0:00:01 ADAMD1S1 CSTCHECK_COLUMNVARLIST 1
42 i of dstinct check invocations 17 METRICS ADAM_VALIDATE 1
43 # check mvocations not run 2 METRICS ADAM_VALIDATE 1
44 Emors (sevesdty=High) reported 11 METRICS ADAM_VALIDATE 1
45 Wamings (seventy=Medium) reparted 0 METRICS ADAM_VALIDATE 1
48 Mates (seventy=Low) reported 0 METRICS ADAM_VALIDATE 1
47 Structural emors, wamings and notes 3 METRICS ADAM_VALIDATE 1
48 Content emors, wamings and notes 10 METRICS ADAM_VALIDATE i

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
submission. Analysis results metadata support traceability from an analysis result used
in a statistical display to the data in the analysis data sets.
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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. The format for the analysis results metadata in the SAS Clinical Standards
Toolkit has been updated for the processes that create a Define-XML 2.0 file that
include analysis results metadata according to the Analysis Results Metadata 1.0 for
Define-XML 2.0 specification.

Key clinical trial reporting components are shown in the following table:

Table 10.5 Key Clinical Trial Reporting Components

Reporting Component
Clinical Protocol,
Statistical Analysis Plan

Source Data

Source Metadata

Controlled Terminology

Analysis Data Sets

Analysis Data Set
Metadata

Comments

Used to identify and define data to be collected, analysis
methods and algorithms to be used, and efficacy endpoints and
safety measures that determine report output.

Source data for analysis data sets, often SDTM. Traceability
back to source data is a key ADaM requirement.

Metadata about the source data.

Set of allowable terms used in any source or analysis data set.
For CDISC, NCI EVS serves as the primary source of terms.

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.

Metadata about the analysis data sets.
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Reporting Component

Analysis Results (tables,
listings, and figures)

For more information, see
“Analysis Results (Tables,
Listings, and Figures)” on
page 441.

TLF Metadata (to include
table shells)

For more information, see
“TLF Metadata” on page
435,

Analysis Results Metadata

For more information, see
“Analysis Results
Metadata” on page 442.

Analysis Programs

For more information, see
“Analysis Programs” on
page 438.

Submission Package (for
example, eCTD)

Define.xml

CSR/ISS/ISE

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 10.4 on
page 422.

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.l1l/sascstdemodata/

analysis
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Here is an illustration of the ADaM analysis folder hierarchy:

Figure 10.9 SAS Clinical Standards Toolkit ADaM Analysis Folder Hierarchy

F cskSamplelibrary
4 cdisc-adarn-2,1-1.7
4 cascskdemodata
- 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 10.5 on page
433.

The data folder contains the display-specific metadata noted in the TLF Metadata
component of Table 10.5 on page 433.

The documents folder contains table shells for the TLF Metadata component. For
more information about table shells, see “TLF Metadata” on page 435.

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) that 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-2.1-1.7/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 10.10 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, sample metadata is included that demonstrates
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-2.1-1.7/sascstdemodata/

metadata/tlfddt.xml
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To interpret this metadata, a sample SAS XML map file (tlifddt.map) is provided in the
same folder. SAS data sets, representing this XML metadata, are provided in the library
of SAS files located here:

sample study library directory/cdisc-adam-2.1-1.7/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 10.11 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 10.12 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 10.13 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 10.10
on page 436.
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Analysis Programs
The analysis program to generate sample Table 14.2.01 is located here:

sample study library directory/cdisc-adam-2.1-1.7/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 here:

sample study library directory/cdisc-adam-2.1-1.7/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
10.12 on page 437) 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 _cstVersion Version of the SAS Clinical Standards Toolkit

@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

439
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must be set to Y.
are set to Y,

If both
_cstUseAnalysisResults takes precedence.

_cstUseBAnalysisResults and _cstUseTLFddt

_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.

either this parameter or
If both
_cstUseTLFddt are set to Y,

_cstDisplayID - conditional - The ID of the display from the designated
_cstDisplaySrc=Metadata, this parameter is

Values: N | Y
Default: Y

@param
If cstDisplaySrc=Metadata,
_cstUseBAnalysisResults must be set to Y.
_cstUseBAnalysisResults and
_cstUseBAnalysisResults takes precedence.
Values: N | Y
Default: Y

@param
metadata source. If
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 program produces the specified statistical displays and
generates a process results data set. Here is a sample results data set:

Figure 10.14 Sample Results Data Set Generated by the analyze data.sas Driver Program

resultid | EEOnD | sicdata
1 C5TO108 1 CST_SETPROPERTIES The properties were processed from the PATH ChestiGloball it dards st k1.7 /programs/finitialize. properties
& CET0200 1 CST_CREATEDSFROMTEMPLATE The SAS libref cottmplt was allocated lo C:hcstloballibrary/standards/cst rk-1.7emplates bo perform the template lookup
3 CETO02 2 CST_CREATEDSFROMTEMPLATE work sastelerences was created as requested
4 C5TO200 1 CSTUTIL_PROCESSSETUP Process setup is using this SASHeferences: C\Usels'\geﬁgl‘i'\éppﬂa!a\i.ucal\? emphSAS Temporary Files\_TD10260_L73859 /sasreferences
5 CST0200 1 CST_INSERTSTANDARDSASREFS SAS5Rel dala set was fully val
[ CST0200 2 CSTUTIL_ALLOCATESASREFERENCE SASRef dala set was fully
T CSTO108 1 CST_SETPROPERTIES The properties were processed from the PATH ChcsiGloball ibrany/ ‘edisc-adam-2.1-1.7/programs/initialize. properties
8 C5TO108 1 CST_SETPROPERTIES The propedties were processed from the PATH ChcdtS amplelibrany/cdisc-adam-2 1-1 7/zascstdemodata/programs./report. properties
9 C5T0200 1 AD&M_CREATEDISPLAY PROCESS STANDARD: CDISC-ADAM
1a CST0200 2 ADAM_CREATEDISPLAY PROCESS STANDARDVERSION: 21
n CET0200 3 ADAM_CREATEDISPLAY PROCESS DRIVER: ADAM_CREATEDISPLAY
12 CET0200 4 ADAM_CREATEDISPLAY PROCESS DATE: 20014-11-20T11:10:42
13 C5T0200 5 ADAM_CREATEDISPLAY PROCESS TYPE: REPORTING
14 CST0200 6 ADAM_CREATEDISPLAY PROCESS SASREFERENCES: work _cstsasiefs
15 CST0200 7 ADAM_CREATEDISPLAY PROCESS STUDYROOTPATH: ChcstSamplelibiany/cdisc-adam-2.1-1.7/sascstdemodata
16 CST0200 & ADAM_CREATEDISPLAY PROCESS GLOBALLIBRARY: C:\csthioball bray
17 |CSTO200 9 AD&M_CREATEDISPLAY PROCESS CSTVERSION: 1.7
PHﬂ[lESS IIINTREILLED 'IEHMINI][I]EY SOURCE
18 CSTO200 10 ADAM_CREATEDISPLAY C:/ fogy-1.7/cdisc-adam/ 201 107 Afaimats/cterms ([CDISC ADab Controlled Terminclogy, released by
== MNCI on 20M11-07-22 [updated 2011-00 version])
19 CST0200 11 CSTUTIL_WRITERESULT No report destination specified so the default IEDW MW‘ Icu:a!wn has been set to
C:\cstSamplel vancdisc-adam-2 1-1.7% “’Table : 14.31.1.pdf
20 |CST0200 12 ADAM_CREATEDISPLAY Display location - C:\cstSamplel tbranhcdicc-adam-2 1-1.74 tdemodatahanalysishresults/Table_14.3.1.1 pdf
21 CETOI02 1 CSTUTIL_SAVERESULTS adamrch analpsis_resulls was created as |
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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 10.10 on page 436.)

For example, the Summary of Demographic and Baseline Characteristics provided in
Table 14.2.01 is shown in this figure.

Figure 10.15 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%)
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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 10.4 on page 422 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 10.16 Analysis Results Metadata

1 ITabde 14200 Summay of Demographec: and Baselne Chasactensiice. ITT Populshon  Age. Sew ond Race summarne:

P | DISPHAME | FESULTID | PaRAM | PARAMCD | ANALVAA |

SMLTITLE

2 Tabde 14111 ‘;;:lb niimlniEm-grmm £ verts by Sytam Oigani Clais idmince of Traatrard € fimvgers:
! Tam. EE
[ osm ] COCTRENT \
S4P Sachon 1011 Sibpct o
1 (Tobie 14200 Surmaiy descndiore itaisics ond oot heguences wil be perded. No rieienlisl ¢ il S i_tatf adaiird 11 Bdac
e plymed

SAF §echon 1012 Treaiment ernésgors advemse events.and vencus advetse tusets

2 | Table 1411 R by BT Tl Aol I #wi e adam 211
=l ervords groaped 4 e pisinned omma b ach acivs eaimtrd wece compased ko
piacete unng Figher's exact inpi

20 pd f&kl‘!'ﬂ'\ 'll.!ngwyu['ﬂwﬂtrmiﬂam

Taée 14311 - asarce of T simetrs £ msieny Acvain E vt
bp Syt eyl s Pt i, Sl Poguain

The analysis results data set is located here:

sample study library directory/cdisc-adam-2.1-1.7/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.
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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.

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 generated, if you
choose to do so. Here are the sections that are common to each report:

a report summary

a listing of key process inputs and outputs as defined in the SASReferences data set
a summary of validation metrics

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.
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(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.
- 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 program 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 11.1 on page 447.

TIP Best Practice Recommendation: Do not call the cleanup macro
%CSTUTIL_CLEANUPCSTSESSION 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
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CDISC SDTM validation process writes records to the Results data set that contains

this sample message text:

Message

PROCESS STANDARD: CDISC-SDTM

PROCESS STANDARDVERSION: 3.1.3

PROCESS DRIVER: SDTM VALIDATE

PROCESS DATE: 2012-10-01T09:57:14

PROCESS TYPE: VALIDATION

PROCESS SASREFERENCES:
& cstSRoot./cdisc-sdtm-3.1.3-1.7/sascstdemodata/control/
sasreferences.sas7bdat

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 is not 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 the sample library folder hierarchy that
was used for a SAS Clinical Standards Toolkit 1.5 process. This folder hierarchy still
exists in the SAS Clinical Standards Toolkit 1.7, so the results data set would more
likely be found. This scenario or technique is most appropriate for sites that adopt a
consistent means of building and populating SASReferences data sets.



Table 11.1 Metadata Sources for Reporting

Data or Metadata
Source

SASReferences

Results

Metrics

Validation_Control

Messages

Scenario 1: Continuation of an
Active SAS Session

& cstSASRefs used by the prior
task that generated the Results
data set.

Precedence:

1 The data set referenced in
& cstSASRefs with
type=results and subtype is
either results or
validationresults.

2 The data set referenced by
& cstResultsDS.

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.

Process Results Reporting 447

Scenario 2: Using a Results
Data Set from a Previous SAS
Session

The Results data set record
containing the message
PROCESS SASREFERENCES
attempts to use the referenced file.
& cstSASRefs is set to this file.

As provided in the cst_report.sas
driver program _cstRptResultsDS
macro variable.

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
%CSTUTIL_
ALLOCATESASREFERENCES.

Note: In the SAS Clinical Standards Toolkit, 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
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Standardlookup data set. For more information, see Chapter 2, “Framework,” on page
7.

This code is excerpted from the cst_report.sas driver program and performs the setup
tasks that are specific to reporting:

* Initialize macro variables used for this task *;

%let cstRptControls=;

%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) ;

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 445, would include
these code excerpts:

%let cstSetupSrc=RESULTS;

%cstutil processsetup () ;

%let cstRptResultsDS=work.validation results;
%cstutil reportsetup( cstRptType=Results) ;
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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 macro call to create
report 2 might include this code:

%cstutil createreport( cstsasreferencesdset=& cstSASRefs, cstreportbydomain=Y,
_cstreportoutput=&studyrootpath/results/cstchecktablereport.pdf) ;

Note: For more information about the %CSTUTIL_CREATEREPORT macro, see the
SAS Clinical Standards Toolkit: Macro APl Documentation.

A more complete example of the %CSTUTIL_CREATEREPORT reporting macro
includes this macro call:

%cstutil createreport (
_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 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.
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The following displays show report content. The displays apply to report 1 (by checkid)
unless otherwise indicated.

Figure 11.1 Example of Report Summary

SAS Clinical Standards Toolkit 1.7
CDISC-5DTM 3.1.3 VALIDATION

Report Summary
Report Parameter | Value
SASReferences data set work,_caisasrefs
Results data set results validabon_results
Metrica data sat results. validation_metrica
C5T Process datetime 2014-11-21T13:20.27
Report only emors, wamings & notes? Yes
#recodstorepot ' 50
Report results by table No
Rq:mltm.l;m file CcstSamplelibraryicdisc-sdtm-3 1 3-1 Tisascatdemodatairesults/cstreport pdf

Figure 11.2 Example of Process Inputs and Outputs

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.2 VALIDATION

Process Inputs/Outputs

Autocall Libraries (autocall sasautos)
autocall: C-icstGloball ibrary/standards/cdisc-sdim-3.1.3-1.Timacros
Format Search Path Libraies | (fmts ctfmt)
fmts: CrcstSampleLibraryicdisc-sdim-3.1.3-1 Tisascetdemodatafterminol ogy formats
ctfmt: CAcstGlobalL ibrary/standards/edisc-terminology-1. Tiedisc-sdimicumentformats
Reference Metadata CAcstGloball ibrary/standards/cdisc-sdim-3.1.3-1 7imetadata
Source Data CcstSamplelibraryfedisc-sdim-3.1.3-1 7isascstdemodata/data
Source Metadata CcstSamplelibranyfedisc-sdim-3.1.3-1 Tisascstdemodataimetadata
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Figure 11.3 Example of Process Metrics (Report 1)

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 VALIDATION

Process Metrics
Check Metrics
RS P I A
fif arvailable)
# of distinet check invocations 11 [} so™Mo006 1 1 o o
# check invocations not run 1 |§ soTmo032 1 1 0 0
Ermors {severity=High) reported 1Im 1 3. o o
Warmings (severity=Medium) reported 3 il soTMOSD1 1 % 0 o
Notes (severity=Low) reported o ll soTmosos 1 % o o
Structural emors, wamings and notes o il sDTMoss2 1 1 1 0
Content ermors, wamings and noles 5 | soTmos7s 1 1 0 0
§ soTmos07 1 1 0 0
SDTMOB1S 1 1 0 1
SDTMOB16 1 1 1 0
SDTMOBED | 1 2 2 0
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Figure 11.4 Example of Process Metrics by Domain (Report 2)

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 VALIDATION

Process Metrics

# Check #Recs
Table Invocations (if available)
1 [§ AE

# of distinct check invocations 4 4 0 0
# check invocations not run 1 ce 4 4 0 0
Erors (severity=High) reported 1 cm 4 4 0 0
Wamings (severity=Medium) reported 3 co 4 4 0 0
Notes (severity=Low) reported ol oa 4 4 0 0
Structural emors, wamings and notes o} om & & 0 0
Content emors, wamings and notes s os 4 4 0 0

j ov 4 4 0 0
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Figure 11.5 Example of General Process Reporting

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 VALIDATION

General Process Reporting

1 CST_SETPROPERTIES CSTOI0E o Ne | The properies wers processes from mhe PATH
ClestiGlobal ibrary'standarssicst-ramewon-1, Tiprograms.intalize propertes
1 CET_ CETO200 vl Mo The SAS kbref cstmplt was allocated o
CREATEDEFROMTEMPLATE Clestloballbrary/standards/csi-Famework- 1. Themplates 1o perform the template lookup
2| CST_ CETo02 -] No WOk S2SrefeTENces Was created as requesied
CREATEDEFROMTEMPLATE
1 | CSTUTL_PROCESSSETUP CSTR200 Infe Mo Process setp & using this SASRelrences: Cllserssamses AppDaniLoc TempSAS
Temporary Files'_TO24418_DT2308_Sasmierences
1| C8T. C5TO200 vy No SASReferences data et was successiully validated
INSERTSTANDARDSASREFS
2 CSTUTL_ CSTR200 i Mo SASReferences data sel was sutcessiully vabdated
ALLOCATESASREFERENCES
1 CST_SETPROPERTIES CSTO108 i Mo The propertes wene processed from he PATH
ClestGloballibrary/standards/cdisc-sdim-3. 1.3 1. Tipnogr & pf
1| CST_SETPROPERTIES CSTO08 Infe Mo The propertes were processed fom he PATH
ClestSamplelibrarylodsc-sdim-3.1.3-1.74 50 ianprogramsvaidation properties
1 SOTM_VALIDATE CSTON0 [ Mo PROCESS STANDARD: COMSC-SOTM
2 SDTM_VALIDATE CSTO0 [0 Mo PROGESS STANDARDVERSION- 213
3 SDTM_VALIDATE CESTO200 Inf Mo PROCESS DRIVER: Unspecfied
4 SDTM_VALIDATE CSTOA00 [ Mo PROCESS DATE: 2014-11-21T132027
5 SDTM_VALIDATE CESTO00 i Mo PROCESS TYPE: VALIDATION

Figure 11.6 Example of Validation Results by ChecklID (Report 1)

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 VALIDATION

Process Results, CheckiD: SDTM0860
Description: Identifies records where value for [Relationship Type (RELTYPE}] is not found in Codelist [CARDINALITY], limited to records where [RELTYPE is
mot
Check scope: (Tables) RELREC, (Columns) RELTYPE
Source: WebSDM (R5132)
Validation check macro: cstcheck_column, using source metadata

t 1| SRCDATARELREC | SOTMOSAD | invalie value Waming Yes RELTYPE=CSTERROR STUDYD=SASCSTDEMODATA,

ROOMAINSZZ USUBJID=
S001PO11IDVAR=ZISEQ.
IDVARVAL=2 RELID=1

! 2 SRCOATARELREC |SDTMOSOD | invaid value Waming Yes RELTYPE=CSTERROR STUDYID=SASCSTDEMODATA,

RDOMAIN=2Z USUBJID=
SO01P011IOVAR=ZZSEQ,
| IDVARVAL=3 RELID=2
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Figure 11.7 Example of Validation Results by Domain (Report 2)

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 VALIDATION

Process Resuits, Table: RELREC

SOTMO280 1 1| SRCDATA SDTMOS00 | bwabid value Wamng Yes RELTYPE=CSTERROR STUDYID=
RELREC SASCSTDEMODATA,
ROOMAIN=ZZ USUBJID=
S001PO1 1 IDVAR=ZZSEQ,
DVARVAL=2 RELID=1

SOTMO80 1 2 SRCDATA SOTMIBED | Invalid value Waming Yes RELTYPE=CSTERROR STUDYID=
RELREC SASCSTDEMODATA,
ROOCMAR=ZT USUBJID=
S001POT L IDVAR=ZZSEQ,
DVARVAL=3RELID=2

Validation Check Metadata Reporting

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. The working
assumption is that the SASReferences data set (& cstSASRefs) exists and
contains information on all files required for reporting.

(2) 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.
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Assumptions:

(1) 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.

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

(3) Only the cstutil createmetadatareport & cstRptControl and & cstMessages
parameters are REQUIRED.

(4) If the cststdrefds parameter is not set, the associated panel cannot be
generated.

(5) By default, a PDF report format is assumed. This may be overridden.

(6) 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.

(7) 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 macro
call to create report 3 might include this code:
%cstutil createmetadatareport (

_cstValidationDS=& cstRptControl

, _CstMessagesDS=& cstMessages

, _cstReportOutput=%bquote (& cstRptOutput)

)
Note: For more information about the %CSTUTIL_CREATEMETADATAREPORT
macro, see the SAS Clinical Standards Toolkit: Macro APl Documentation.

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,
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_cststdrefds=refcntl.validation stdref,

_cstreportoutput=%nrbquote (&studyOutputPath/results/cstcheckmetadatareport.pdf),
_cstcheckmdreport=Y,

_cstmessagereport=Y,

_cststdrefreport=Y,

_cstrecordview=N) ;

Interpretation of this request produces a validation check metadata report
(cstcheckmetadatareport.pdf) that contains all four report sections for the CDISC SDTM
3.1.3 validation checks.

Figure 11.8 Example of Check Overview

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 Validation Check Metadata

Check Overview

SOTMOODE | ™ SAS SASO0ME | SOUME MELHINT INCIUCES O (AN BEE K Sund I FEference Note ML
| MEDCIE 1

SDTMOODS | ™ 2as SASO0M: | Cusiom OOMEN G313 S50 008 NOLAThErs 1 FMECTCIBoN RAmNg Note _AEL_

SOTMO00E | SAS SASO0IE | Soure dats ibrany comtans Gomain 35 not fund i sudy metadats Waming AL

SOTMOOTT | - WebSOM  R520 Identtes 3 coumn hat was in the Gpmain cescriplon but not Note ML

InCHges i e SAS datsset for that Beman

Figure 11.9 Example of Additional Check Details (Panel 2) [ cstCheckMDReport=Y]

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 Validation Check Metadata

Additional Check Details
Validaion | Sowve | Type | Use | Lookup | sAS
Chaech of of Code Source Standard | Formad | Check | Report
Identifier Check Chech Source Motadata Code Logic Type Hame Siatue Ar?
SDTMOOE | DAS NEISED | Al Yeu prod g MRA0E LICHY WXL 34 Bl BETRISNT, B0 I At Yoo
oemismach TOMm WOk, _CEatiemaanat §rc W join wok_ceTerabiemetadan ref on
UPCISA(LIT LIDM oLpC 8 (DL LI0M | WETE NE DI =" quit,
SDTMOOOS | SAS MEDIND | cElhicE_ Ye§ RO ) ROPANLEMAE LICHE WOrL_CSTrobieT:s X6 BRIRCt IT.I58T, 1T D0e At Vs
semiamECn TOM WO _ SRS (et L DT U IS S TIDN, 1 2] *=
“SUPP" and (ksubstritefiupcase{tanaiL 1,1 ) not in " 7Y™ 27 or lengthitanle)
g 274} see B2 join wor_ cameratie MetRats ret on
N I [l . | A W W R | I
SOTMOOOE | SAS Metaaa | csicheot Yes PO B4 MOPANTSEECT LIS &{00T SXE0E INtD._caiS ourse0ats Tam Amve Yes
derpismaeh work_csEabiemetaats datpcresis bie worl_csiprodlems 3s select
"&_pstSoUrtaData” a5 S3STEL. METNAME 35 Sbie oM S3shaip vatabie data it
i wen_ aciata srE o0 data asaisre @oie] where
B fatie="" 30 g3t RName="E_CEiSourteDatEqut
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Figure 11.10 Example of Message Details (Panel 3) [ cstMessageReport=Y]

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 Validation Check Metadata

Message Details

Basis or Explanation for Result

SDTMODOS | SAS Study data set not found In refierence standard

SDTMODOS | SAS Chieck cusiom domain aats satname CDISC has resarved gomain codes beginning Wi e lefers X, Y, or
Z for e crzation of custom domalns. All oihers are subject to future
CDISC use.

SDTMODDS | SAS Domaln not found In study metadata

SDOTMOD11 | WebSDM | Varabée &_Csipamni In 02scripion flie notin dataset

SDTMOD1S | SAS SOTM permissibie vanable &_cstparm1 nat found

SDTMOD22 | SAS Column l2ngth < [EngM definad In StaNdard for &_csparmi coumn

Figure 11.11 Example of Reference Information (Panel 4) [ cstSTDRefReport=Y]

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 Validation Check Metadata

SOTMDIOS | SAS Converton TrES CHECK SIMpYy NOKEE CUEIH OIS (0 MisGeted } ot Cumentty nmne ol The

Fefrencs Standand may be modbtad D MOolute the BN ¥ st oomain & expecied

SOTMOD0S | SDTM 3.12 mpiementation | 4116, page 12 I SOME S3685, BRONSONE My Need 1 02TnE Hew Custom Nan Mhase ey I the SOTMIG oriistad i Appendix
Guide C2 and may e concemed that COISC domain cotes cefined N e fulure will contic? wilh Toee hey choose 1o use. To simirate any
5k Of 3 BPOASOY SN 3 NAMe M3t COISC 3IEr peismings o have 3 dFErnt meaning, 0omain cOdes Degirning with s betters XY,
or Z hawe been reserves e e creafion of cusiom domains. Ay lefier of number may be usad in he second poskion. Note the use of
Sodes Deginning I X, Y. o 7 15 0pS0na. and not FEquIed B pusiom aaTans

SOTWO00S | TAS I Comveniion Tris checl ertlies amy @0 52l in e soume EDranas that am not Inhe I hits: Oials &2 represenis 3

£3%3 domain acuaty colected a5 parn of Y. aoout SNouIT De 30ded 1D e Source (ADIES 310 COITNG
meladaa.
SOTMODM1  WebSOM | Converson Ey 1 res g doman columns e expected tn acouralely refect the achual domain contents.

Figure 11.12 Example of Using WHERE Clause
[_cstValidationDSWhClause=checkid='SDTM0801']

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 Validation Check Metadata

Check Overview
{Where checkid="SDTM0860°)

SOTMESED 312 WebSOM  RSIR \erftes racords where value Tor Rslatonship Type (RELTYPE i ral | Waming  RELASC RELTYEE
mnmmmnmmm;nnﬁu
ot ]
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Figure 11.13 Example of by Record View [ cstRecordView=Y]

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.3 Validation Check Metadata

Full Metadata Listing for Checkid SDTM0860
(Where checkid="SDTMO0860")

Code loge wsed within code
Lol standard typs
SAS format name

Reference in standard supporting
check

Codumn values 1o be reported
Cument check status

Report all possible records in emor
Linique check identfier

alidation check identifier SOTMOBED
Standard wersion 12
Souwrce of check Web5DM
Record identifier used by checksouce R5132
Seventy of check Waming
Domainsidata sets to which check RELREC
applies

Columns te which check applies RELTYFE
Category of check Colurnn
SAS macm module name csicheck_column
Check should use sowrce metadata Yes

if (upcase|&_cstColumn) not in [~,"OMNE","MANY")) then _cstEmor=1;

Active
Yes

SOTMDBEMN CSTIS0SOTMI 1 32013-03-07T18:15:29C5T

Rule description from checksoune ldentfies reconds where value for [Relationship Type (RELTYPE]] is not found in Codelist
[CARDINALTY]. limited to records where [RELTYPE is not null]

Messapge text Irvalid walue

Messape parameter] default value

Messape parameter? default value

Basis or explanation for result

Basis for check from information (1) SOTM 3.1.2 Implementation Guide, 3.2.2, page 20: Conformance with the SOTMIG

SOUME Domain Models is minimally indicated by: Following SOTM-specified controlled
terminobogy and formiat guidelines for vanables, when prowided

Basis for check from information {2} SOTM 3.1.2 Implementaton Guide, 5.3.7, page 153 [RELTYPE] Controlled Tesms,

SOUMe Codefist or Format: ONE, MANY




459

Appendix 1

Global Macro Variables

Overview 459

Global Macro Variables and Their Associated Metadata 460

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. Here is an
example:

_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.
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2 The file is included in the SASReferences data set (with type=properties), in which
the %CSTUTIL_ALLOCATESASREFERENCES macro calls the
%CST_SETPROPERTIES macro.

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.

The following displays show examples of the standardmacrovariables data set and the
standardmacrovariabledetails data set.

Figure A1.1 Example of the standardmacrovariables Data Set

macrovarisble | label | description || tive P [ e
This vanable enables specification of the order in which
Specifies the onder in the checks are to be un. The _DATA_ value indicales
1 | _cstCheckSotOrder  which validation checks  that checks are to be processed inthe order definedin -~ N N ANY validation
are to be un the Vabdation Control data set. You can speciy a set of

space-delimied keys from Vakdation Contro! columns for
example, checksource checkid)

Diata set containing Data set that is used during processing that containe
2 _cstColumnMetadata  columndevel metadata column-evel metadata (derived from ezherthe reference Y N DATASET validation
supporting validation or study column metadata) that is used by the process.
F on, then _cstDebugOptions are set. Many files remain in
3 _cstDebug Tums debugging on oroff  the Work library at process conclusion. Notethatwhen vy N DISCRETE inttialize
forthe session _cstDebug=1, the size of the SAS log ie signficantly
larger.
SAS session debugging
4 _cstDebugOptions options wheq SAS system options set when _cstDebug=1. N N ANY inttialize
cstDebug=

This vanable enables you to change the format search
path built from SASReferences fype=fmisearch) entries
with <libref> or <ibeef catalog> references. F only <dibref>
5 _cstFMTLibraries Modify format search path iz provided, then SAS assumes a catalog name of N N ANY inttizlze
FORMATS. ¥ the value begins with = fsuch as =
WORK), then the SAS Clinical Standands Tookdt moves
WORK_FORMATS to the end of the format search path
This variable is used in the desivation of _cstMessages.
The value APPEND appends message files based onthe
order of SASReferences fype=messages) entriez. The
6 | _cstMessageOrder  Merge or append message  value MERGE allows references to mulliple N N DISCRETE initialize
data sets? standard-specific message files including intemationalized
Wﬂ.%ﬁ?ﬁemwm D,
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Figure 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;
select 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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Overview

To help you develop content for a new standard or study, SAS provides these macros:
%CSTUTILSQLCOLUMNDEFINITION
%CSTUTILSQLGENERATETABLE
%CSTUTILFINDFIXEXTDASCIICHARS

The %CSTUTILSQLCOLUMNDEFINITION and % CSTUTILSQLGENERATETABLE
macros deconstruct a SAS data set and create code for SAS SQL, ANSI SQL, or Oracle
SQL. You then modify the resulting code to fit your needs and submit it as needed.

The %CSTUTILFINDFIXEXTDASCIICHARS macro scans a SAS data set and replaces
extended ASCII characters with characters that are acceptable to SAS.

For more detailed information about these macros, see the SAS Clinical Standards
Toolkit: Macro APl Documentation.

Generating PROC SQL Code to Create
and Populate Data Sets

The %CSTUTILSQLCOLUNMNDEFINITION
Macro

The %CSTUTILSQLCOLUMNDEFINITION macro generates the SQL equivalent of the
SAS ATTRIB statement in a SAS data set. The structure and content of the returned
code differs based on what type of SQL code you choose to generate: SAS, ANSI, or
Oracle.

The macro checks each column name in the SAS data set against a list of reserved
words for both ANSI SQL and Oracle SQL. If a reserved word is found in the SAS data
set, a message appears in the SAS log file, and the macro appends ___SQL1 (single



Generating PROC SQL Code to Create and Populate Data Sets 465

underline, single underline, SQL1) to the column name in the SAS data set. In the
generated code, you must decide whether to modify the column name in the generated
code or rename the column in the SAS data set before submitting the macro.

The results of the macro are intended to be used by the
%CSTUTILSQLGENERATETABLE macro. However, you can use the results with other
macros as needed. The %CSTUTILSQLCOLUMNDEFINITION macro can be run stand-
alone.

Example: Generating SAS SQL

The following example demonstrates generating SAS PROC SQL code for the CDISC
SDTM AE domain:

libname sdtm32 'c:\cstSampleLibrary\cdisc-sdtm-3.2-1.7\sascstdemodatal\data’;

%let cstColumnDef=;

$cstutilsglcolumndefinition( cstSourceDS=sdtm32.ae, cstSQLColDef= cstColumnDef,
_cstSQLType=SAS) ;

%$put &=_cstColumnDef;

The %CSTUTILSQLGENERATETABLE macro populates the & cstColumnDef macro
variable with the following SAS PROC SQL column description values:

_ CSTCOLUMNDEF= (

STUDYID char(40) label="Study Identifier",

DOMAIN char(8) label="Domain Abbreviation",

USUBJID char(40) label="Unique Subject Identifier",
AESEQ numeric label="Sequence Number",

AEGRPID char (40) label="Group ID",

AEREFID char (40) label="Reference ID",

AESPID char(40) label="Sponsor-Defined Identifier",
AETERM char(200) label="Reported Term for the Adverse Event",
AEMODIFY char(200) label="Modified Reported Term",
AELLT char(100) label="Lowest Level Term",

AELLTCD numeric label="Lowest Level Term Code",
AEDECOD char(200) label="Dictionary-Derived Term",
AEPTCD numeric label="Preferred Term Code",

AEHLT char(100) label="High Level Term",

AEHLTCD numeric label="High Level Term Code",

AEHLGT char(100) label="High Level Group Term",
AEHLGTCD numeric label="High Level Group Term Code",
AECAT char (40) label="Category for Adverse Event",
AESCAT char (40) label="Subcategory for Adverse Event",
AEPRESP char(2) label="Pre-Specified Adverse Event',
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AEBODSYS char(80) label="Body System or Organ Class",

AEBDSYCD numeric label="Body System or Organ Class Code",

AESOC char (80) label="Primary System Organ Class",

AESOCCD numeric label="Primary System Organ Class Code",

AELOC char(40) label="Location of Event",

AESEV char(20) label="Severity/Intensity",

AESER char(2) label="Serious Event",

AEACN char(40) label="Action Taken with Study Treatment",
AEACNOTH char(200) label="Other Action Taken",

AEREL char(40) label="Causality",

AERELNST char (40) label="Relationship to Non-Study Treatment",
AEPATT char (20) label="Pattern of Adverse Event",

AEOUT char(40) label="Outcome of Adverse Event",

AESCAN char (2) label="Involves Cancer",

AESCONG char(2) label="Congenital Anomaly or Birth Defect",
AESDISAB char(2) label="Persist or Signif Disability/Incapacity",
AESDTH char (2) label="Results in Death",

AESHOSP char(2) label="Requires or Prolongs Hospitalization",
AESLIFE char(2) label="Is Life Threatening",

AESOD char(2) label="Occurred with Overdose",

AESMIE char(2) label="Other Medically Important Serious Event",
AECONTRT char(2) label="Concomitant or Additional Trtmnt Given",
AETOXGR char(20) label="Standard Toxicity Grade",

AESTDTC char (64) label="Start Date/Time of Adverse Event",
AEENDTC char (64) label="End Date/Time of Adverse Event",

AESTDY numeric label="Study Day of Start of Adverse Event",
AEENDY numeric label="Study Day of End of Adverse Event",

AEDUR char (64) label="Duration of Adverse Event",

AEENRF char (20) label="End Relative to Reference Period",
AEENRTPT char(40) label="End Relative to Reference Time Point",
AEENTPT char (40) label="End Reference Time Point" )

Example: Generating ANSI SQL

The following example demonstrates generating ANSI SQL code for the SDTM AE

domain:

$cstutilsglcolumndefinition(_cstSourceDS=sdtm32.ae, cstSQLColDef= cstColumnDef,
_CcstSQLType=ANSI) ;

%$put &=_cstColumnDef;

The %CSTUTILSQLGENERATETABLE macro populates the & _cstColumnDef macro

variable with the following ANSI SQL column description values:

_CSTCOLUMNDEF= (
STUDYID varchar (40),



DOMAIN varchar(8),
USUBJID varchar (40),
AESEQ numeric,

AEGRPID varchar (40),
AEREFID varchar (40),
AESPID varchar (40),
AETERM varchar (200),
AEMODIFY varchar (200),
AELLT varchar(100),
AELLTCD numeric,
AEDECOD varchar (200),
AEPTCD numeric,

AEHLT varchar(100),
AEHLTCD numeric,
AEHLGT varchar(100),
AEHLGTCD numeric,
AECAT varchar (40),
AESCAT varchar (40),
AEPRESP varchar(2),
AEBODSYS varchar (80),
AEBDSYCD numeric,
AESOC varchar(80),
AESOCCD numeric,

AELOC varchar (40),
AESEV varchar(20),
AESER varchar(2),
AEACN varchar (40),
AEACNOTH varchar (200),
AEREL varchar (40),
AERELNST varchar (40),
AEPATT varchar (20),
AEOUT varchar (40),
AESCAN varchar(2),
AESCONG varchar(2),
AESDISAB varchar(2),
AESDTH varchar (2),
AESHOSP varchar(2),
AESLIFE varchar(2)
AESOD varchar(2),
AESMIE varchar(2)
AECONTRT varchar (
AETOXGR varchar (2
AESTDTC varchar (6
AEENDTC varchar (6
AESTDY numeric,
AEENDY numeric,
AEDUR varchar (64),

1]

1

1

2)
0),
4)
4)

1
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AEENRF varchar (20),
AEENRTPT varchar (40),
AEENTPT varchar (40) )

Example: Generating Oracle SQL

The following example demonstrates generating Oracle SQL code for the CDISC SDTM
AE domain:

%$cstutilsglcolumndefinition(_cstSourceDS=sdtm32.ae, cstSQLColDef= cstColumnDef,
_CcstSQLType=ORACLE) ;
%$put &=_cstColumnDef;

The %CSTUTILSQLGENERATETABLE macro populates the & _cstColumnDef macro
variable with the following Oracle SQL column description values:

_CSTCOLUMNDEF= (

STUDYID varchar2 (40),
DOMAIN SQL1 varchar2(8),
USUBJID varchar2(40),
AESEQ numeric,

AEGRPID varchar2 (40),
AEREFID varchar2 (40),
AESPID varchar2(40),
AETERM varchar2(200),
AEMODIFY varchar2(200),
AELLT varchar2(100),
AELLTCD numeric,
AEDECOD varchar2 (200),
AEPTCD numeric,

AEHLT varchar2(100),
AEHLTCD numeric,
AEHLGT varchar2(100),
AEHLGTCD numeric,

AECAT varchar2 (40),
AESCAT varchar2(40),
AEPRESP varchar2(2),
AEBODSYS varchar2(80),
AEBDSYCD numeric,

AESOC varchar2 (80),
AESOCCD numeric,

AELOC varchar2 (40),
AESEV varchar2(20),
AESER varchar2 (2),
AEACN varchar2 (40),
AEACNOTH varchar2 (200),



AEREL varchar2 (40),
AERELNST varchar2 (40),
AEPATT varchar2(20),
AEOUT varchar2 (40),
AESCAN varchar2(2),
AESCONG varchar2(2),
AESDISAB varchar2(2),
AESDTH varchar2(2),
AESHOSP varchar2(2),
AESLIFE varchar2(2),
AESOD varchar2(2),
AESMIE varchar2(2),
AECONTRT varchar2(2)
AETOXGR varchar2(20),
AESTDTC varchar2 (64),
AEENDTC varchar2 (64)
AESTDY numeric,
AEENDY numeric,

AEDUR varchar2 (64),
AEENRF varchar2(20),
AEENRTPT varchar2 (40),
AEENTPT varchar2(40) )
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Generating PROC SQL Code to Create a
Table from a SAS Data Set

The %CSTUTILSQLGENERATETABLE Macro

The %CSTUTILSQLGENERATETABLE macro creates code that enables you to create
a table from a SAS data set. The type of code to create is specified by the _cstSQLType
parameter: SAS PROC SQL, ANSI SQL, or Oracle SQL. The SAS data set is specified
by the _cstSourceDS parameter.

The code created by the %CSTUTILSQLGENERATETABLE macro serves as a
template that you can modify. The template code handles more than 90% of the SAS
data sets that are passed to it. You might need to perform these tasks:

Modify the template code for certain conditions that could pose a problem, such as
nested quotation marks in the data.
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For ANSI SQL and Oracle SQL, review modified reserved words. The macro
identifies reserved words and appends a reserved word with __ SQL1 (single
underline, single underline, SQL1).

For ANSI SQL and Oracle SQL, review and modify the SQL code as needed.

Example: Generating SAS PROC SQL Code

The following example demonstrates generating SAS PROC SQL code for the CDISC
SDTM AE data set:
libname test 'c:\test\data';

%cstutilsglgeneratetable ( cstDSName=AE, cstDSLibraryIn=SDTM32, cstDSLibraryOut=test,
_cstSQLFile=c:\test\create sasSQL.sas, cstSQLType=SAS) ;

The resulting SAS PROC SQL code is written to the create_sasSQL.sas file, which is
specified by the _cstSQLFile parameter. The resulting table generated by the SQL code
is written to the test library, which is specified by the _cstDSLibraryOut parameter.

The following is an excerpt of the generated code in the create_sasSQL.sas file:

proc sql;
create table work.cst7495 (label="Adverse Events")
(STUDYID char (40) label="Study Identifier", DOMAIN char(8) label="Domain Abbreviation",...);

insert into work.cst7495

values ('SASCSTDEMODATA' , 'AE' , 'S001P002' , 1, '' , '' , '' , 'ABDOMINAL PAIN' , '' , '' ,...)
values ('SASCSTDEMODATA' , 'AE' , 'S001P003' , 2, '' , '' , '' , 'ABDOMINAL CRAMP' , '' , 'Abdominal...)
values ('SASCSTDEMODATA' , 'AE' , 'S001P003' , 3, '' , '' , '' , 'RASH' , '' , 'Rash' , 10037844,...)

create table test.AE (label="Adverse Events")

as select * from work.cst7495 order by STUDYID, USUBJID, AEDECOD, AESTDTC
drop table work.cst7495

quit;

Note: The line (STUDYID char (40) label="Study Identifier", DOMAIN
char (8) label="Domain Abbreviation", ...) came from the call to
%CSTUTILSQLCOLUMNDEFINITION.
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After you submit the create_sasSQL.sas file in a SAS session, the AE data set is
created in the test library.

The following display shows the AE data set.

Figure A2.1 AE Data Set

= pa— ——
[#" File Edit Yiew Tools Data Window  Help
v NS ESRR®EE o X 12 1ZE]:
Study [dentifier .ﬂ-.bl:l;rner:?:t} an Unique Subject [dentifier Sﬁﬂfnebn;e
1 SASCSTDEMODATA AE SO01Po0z2 1
2 SASCSTDEMODATA AE SO01PO03 2
3 SASCSTDEMODATA, AE SO0TPO03 3
4 SASCSTDEMODATA AE SO01PO0S 4
] SASCSTDEMODATA, AE SO0TPO0s ]
B SASCSTDEMODATA, AE SO01PO0S B
7 SASCSTDEMODATA AE SO001PO0S 7
a SASCSTDEMODATA, AE SO0TPO07 a

The following display shows that, in addition to the data, metadata (such as the label
and the sort order) of the AE data set is retained.

Figure A2.2 AE Data Set Metadata
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Example: Generating ANSI SQL Code

The following example demonstrates generating ANSI SQL code for the CDISC SDTM
AE data set:

%cstutilsglgeneratetable ( cstDSName=AE, cstDSLibraryIn=SDTM32, cstDSLibraryOut=test,
_cstSQLFile=c:\test\create ansiSQL.sas, cstSQLType=ANSI);

The following is an excerpt of the generated code in the create_ansiSQL.sas file:

create table AE
(STUDYID varchar (40), DOMAIN varchar(8), USUBJID varchar(40), AESEQ numeric, AEGRPID varchar(40),...);

insert into AE

values ('SASCSTDEMODATA' , 'AE' , 'S001P002' , 1, '' , '' , '' , 'ABDOMINAL PAIN' , '' , '' , NULL,...)
values ('SASCSTDEMODATA' , 'AE' , 'S001P003' , 2, '' , '' , '' , 'ABDOMINAL CRAMP' , '' , ...)

values ('SASCSTDEMODATA' , 'AE' , 'S001P003' , 3, '' , '' , '' , 'RASH' , '' , 'Rash' , 10037844 ...)
values ('SASCSTDEMODATA' , 'AE' , 'S001P005' , 4, '' , '' , '' , 'ABDOMINAL CRAMP' , '' ...)

values ('SASCSTDEMODATA' , 'AE' , 'S003P019' , 106, '' , '' , '' , '"HEARTBURN-LIKE DYSPEPSIA'...)

Note: The line (STUDYID wvarchar (40), DOMAIN wvarchar (8), USUBJID
varchar (40), AESEQ numeric, AEGRPID varchar(40),...) came from the
call to %CSTUTILSQLCOLUMNDEFINITION.

Example: Generating Oracle SQL Code

The following example demonstrates generating Oracle SQL code for the CDISC SDTM
AE data set:

%cstutilsglgeneratetable (_cstDSName=AE, cstDSLibraryIn=SDTM32, cstDSLibraryOut=test,
_cstSQLFile=c:\test\create oracleSQL.sas, cstSQLType=ORACLE) ;

The following is an excerpt of the generated code in the create_oracleSQL.sas file:

create table AE

(STUDYID varchar2(40), DOMAIN SQL1 varchar2(8), USUBJID varchar2(40), AESEQ numeric, AEGRPID...);
insert into AE (STUDYID, DOMAIN SQL1, USUBJID, AESEQ, AEGRPID, AEREFID, AESPID, AETERM, AEMODIFY...)
values ('SASCSTDEMODATA' , 'AE' , 'S001P0OO2' , 1, '' , '' , '' , 'ABDOMINAL PAIN' , '' , '' , NULL,...)
insert into AE (STUDYID, DOMAIN _SQL1, USUBJID, AESEQ, AEGRPID, AEREFID, AESPID, AETERM, AEMODIFY,...)

values ('SASCSTDEMODATA' , 'AE' , 'S001P003' , 2, '' , '' , '' , 'ABDOMINAL CRAMP' , '' ,...)
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insert into AE (STUDYID, DOMAIN__SQL1, USUBJID, AESEQ, AEGRPID, AEREFID, AESPID, AETERM, AEMODIFY,...)

values ('SASCSTDEMODATA' , 'AE' , 'S001P003' , 3, '' , '' , '' 'RASH' , '' , 'Rash' , 10037844,...)

insert into AE (STUDYID, DOMAIN__SQL1, USUBJID, AESEQ, AEGRPID, AEREFID, AESPID, AETERM, AEMODIFY,...)

values ('SASCSTDEMODATA' , 'AE' , 'S003P019' , 106, '' , '' , '' , 'HEARTBURN-LIKE DYSPEPSIA' , '' ,...);

Note: The line (STUDYID varchar2(40), DOMAIN SQL1 varchar2(8),
USUBJID varchar2 (40), AESEQ numeric, AEGRPID...); came from the call to
%CSTUTILSQLCOLUMNDEFINITION.

Notice the DOMAIN column from the AE data set has been renamed in the generated
Oracle SQL code as DOMAIN __ SQL1. The word “domain” is a reserved word in Oracle
SQL. Therefore, the macro appends __SQL1. You must decide where to change this
column name: In the data set before submitting the macro or in the generated Oracle
SQL code (to rename the column in the generated table).

After submitting the macro, the SAS log file contains the following warning message:

[CSTLOGMESSAGE . CSTUTILSQLCOLUMNDEFINITION] WARNING: Column [DOMAIN ] is an ORACLE SQL

RESERVED WORD - This column may need to be changed in the contributing SAS data set.
[CSTLOGMESSAGE . CSTUTILSQLCOLUMNDEFINITION] WARNING: Column [DOMAIN ] is being renamed to

DOMAIN SQLI .

Replacing Extended ASCII Characters
in a SAS Data Set

The %CSTUTILFINDFIXEXTDASCIICHARS
Macro

The %CSTUTILFINDFIXEXTDASCIICHARS macro performs these tasks:
identify extended ASCII characters in column values in a SAS data set

create a SAS data set that contains the extended ASCII characters and their
replacement characters

generate code to replace the extended ASCII characters with acceptable characters
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Extended ASCII characters occur most often when a SAS data set is populated by
reading a Microsoft Excel spreadsheet or Word document that contains characters such
as curly quotation marks and double quotation marks.

You can modify the generated code or submit it as is.

Note: The code generated by this macro replaces the extended ASCII characters in the
SAS data set, not the macro itself.

This macro uses a SAS format in the macro code to map replacement characters to the
extended ASCII characters. SAS provides a default format for mapping to common
extended ASCII characters. You should review the mappings, change them, or create
new mappings.

Note: This macro does not handle double-byte character set (DBCS) data.

In addition to the SAS format in the macro code, this macro accepts an external SAS
format that you create. This external SAS format enables you to create different ASCII
mappings for different studies or standards without having to change the global
mappings in the macro code. For more information, see “Example: Using an External
SAS Format” on page 488.

This macro creates a SAS data set (specified by the _cstOutputDS parameter) that
contains the extended ASCII characters and the characters with which to replace them.
An extended ASCII character that does not have a replacement character is indicated
by a question mark (?) (or the value specified by the _cstExtFmtOtherValue parameter)
in the _cstRemapNote column. The ? provides a visual cue that a valid value is needed
to replace an extended ASCII character.



Replacing Extended ASCII Characters in a SAS Data Set 475
The following display shows an example of the visual cue:

Figure A2.3 Visual Cue That a Valid Value Is Needed

| _cathote | _cstRemaphlote

Irvwalid character for recard 1 @ column 24 Cument extended A5CH value 1= 145
Replacement ASC value iz 33

Irwvalid character for racord 2 @ column 14 Cunent extended ASCI value iz 146
Feplacement ASCI value iz 33

Invalid character for recard 3 @ column 14 Cument extended ASCI| value is 147
Replacemernt ASCI value iz 34

Invwahd character for racord 4 & column 14 Current extended ASCI value is 148
Replacement ASCI value is 34

Irveahid character for record 5 @ cobumn 14 Cunent extended & P, ] 59
Replacement A5 m

Note: You must map replacement characters in either the SAS format in the macro
code or in an external SAS format, and then resubmit the macro to ensure that all
extended ASCII characters are replaced.

Data sets that are created by generated code are written to the output directory
specified by the _cstWriteToLib parameter. The default output directory is WORK. Data
set labels and the sort order of the original data sets are maintained.

Note: You must manage the output directory because files can be overwritten by
subsequent submissions of the generated code.

Example: Mapped Extended ASCII Characters

The following example demonstrates identifying the extended ASCII characters in the
stringchars column of the data set testdata.ext_ascii. The replacement characters are
part of the default format mapping provided by SAS.
$cstutilfindfixextdasciichars (
_cstDSName=testdata.ext ascii,

_cstColumnName=stringchars,
_cstGeneratedCodeFile=c:/fixascii/findextendedascii.sas);

Here are the meanings of the parameters:

_cstDSName is the data set to examine.
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_cstColumnName is the column to examine.
_cstGeneratedCodeFile is the SAS code file to generate.

The following display shows the data set before the extended ASCII characters ™, ", “,
and ” (ASCII values 145 through 148) are replaced:

Figure A2.4 testdata.ext ascii Data Set Before Replacing the Extended ASCII Characters

stringchars | codes | characters|
1 145 _character_” 145 -
2 146_"_char 148 -
3 147_"_char 147 7
4 148 " char 148~

The %CSTUTILFINDFIXEXTDASCIICHARS macro creates the work. cstProblems data
set (the default) that contains the extended ASCII characters and their replacement
characters. The following display shows selected columns that illustrate the content of
the work._cstProblems data set:

Figure A2.5 work._cstProblems Data Set

_csiDS | _cstColumn |_cslHechl|_cslVaIua|_cslHemapVaIuel _csthote | _cstRemaph ote | _cstlib | _cstPath | _cstLibOut ‘

1 testdata.ext_asci stringchars 1 145 33 Irvalid character for record 1 @ column 24 Cunent estended ASCI value is 145 TESTDATA ciMikascii wark,
Replacement ASCI valug is 39

2 testdata.ext_asci stringchars 2 146 39 Irvalid character Far record 2 @ calumn 14 Current extended ASCI va_lue is 146 TESTDATA c:Mikascii work,
Replacement A5C1 value iz 39

3 testdata.ext_asci stringchars 3 147 34 Invalid character for record 3 @& column 14 Current exstended ASCI value is 147 TESTDATA c:Mikascii wark
Replacement ASCI value is 34

4 testdata.ext_asci stringchars 4 148 34 Invalid character for record 4 @ column 14 Current extended ASCI value is 148 TESTDATA | ciMfinasci wiork,
Replacement ASCI value is 34

The _cstNote column identifies the record number and the column position of the record
value of the extended ASCII character. The _cstRemapNote column specifies the
extended ASCII character and its replacement value.

All of the records in testdata.ext_ascii that contain extended ASCII characters have
replacement values. As a result, the macro is submitted and the following SAS code is
generated in the findextendedascii.sas file:

%macro _cstFixASCII;
~k*******************************************I-

*kkkkkxkkx  Tnitialize libraries  *xxkxxkkx,
ok ok ok ok ko Kk ok ko ok ok Kk ok ok ok Kk ok k ok k kR Kk ok k ko

libname TESTDATA "c:\fixascii";
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***********************************************************************************;

**kxkkxkk*xx  Updating data set testdata.ext ascii KrK KK kkkkk
***********************************************************************************;
%let _cstDSLabel=%cstutilgetattribute( cstDataSetName=testdata.ext ascii,
_cstAttribute=LABEL) ;
%let _cstDSSortVars=%cstutilgetattribute(_cstDataSetName=testdata.ext ascii,
_cstAttribute=SORTEDBY) ;

data work.ext ascii %if %length(& cstDSLabel)>0 %then (label="& cstDSLabel"); %else;;
set testdata.ext ascii ;
if n =1 then do;
stringchars=tranwrd(stringchars, byte (145) ,byte(39));
end;
if n = 2 then do;
stringchars=tranwrd (stringchars,byte(146) ,byte(39));
end;
if n = 3 then do;
stringchars=tranwrd (stringchars,byte(147) ,byte(34));
end;
if n = 4 then do;
stringchars=tranwrd (stringchars,byte(148) ,byte(34));
end;
run;

%1f %length(& cstDSSortVars)>0 %then
%do;
proc sort data=work.ext ascii;
by & cstDSSortVars
run;
%end;

smend;
% cstFixASCII;

All four extended ASCII characters are included in this generated code. A combination
of the BYTE and TRANWRD functions is used to convert the extended ASCII
characters to replacement characters. The %CSTUTILGETATTRIBUTE macro retrieves
the sort order and the label of the original data set. If they exist, these values are used
when the output data set is created to maintain the original metadata associated with
the original files. Otherwise, the original label and sort order are lost.
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The following display shows the data set after replacing the extended ASCII characters:

Figure A2.6 work.ext_ascii Data Set After Replacing the Extended ASCII Characters

| codes | characters
145 -
145
147 7
148 "

| [P | —

Example: Unmapped Extended ASCII
Characters

The following example demonstrates identifying the extended ASCII characters in the
stringchars column of the testdata.ext_ascii2 data set. In addition to the extended ASCII
characters in the previous example (", , “, and ”), the data set includes Y (ASCII value
159).

Figure A2.7 testdata.ext_ascii2 Data Set

ghringchars | codes | characters
1 145_character_” 145 7
2 146_"_char 146 °
3 147_7_char 147 7
4 148_"_char 143 7
5 159 %_char 159 %

To identify the extended ASCII characters that must be replaced, the following
parameters are specified in the % CSTUTILFINDFIXEXTDASCIICHARS macro:

%cstutilfindfixextdasciichars (
_cstDSName=testdata.ext ascii2,
_cstColumnName=stringchars,
_cstGeneratedCodeFile=c:/fixascii/findextendedascii2.sas,
_cstOutputDS=work. cstProblems2,
_cstWriteToLib=testdat2) ;
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Here are the meanings of the two parameters not specified in the previous example:

_cstOuputDS is the data set to record the references to extended ASCII characters
in _cstDSName. The value is specified as work._cstProblems2. (The default is
work._cstProblems, which was used by default in the previous example.)

The _cstWriteToLib parameter is the library in which to write the data sets created by
the generated code. This is specified as testdat2.

The following display shows the content of the work. cstProblems2 data set:

Figure A2.8 Content of the work._cstProblems2 Data Set

_cstColumn i_cﬂﬂecd’.‘n‘tl _cstvalus | _cstF[a'napVahe! _csthaote i cztHemapMaote _cstlib | _cstPath | _csthiblut I _cstPathOut |

stringchars 1 145 39 Irwalid character for record 1 @ column 24 Cunent extended ASCI value is 145 TESTDATA cMinasci testdat2 o \ixasci\copy
Replacement ASCH value iz 33

stringchars 2 146 39 Invalid character for record 2 @ column 14 Current estended ASCIH value is 148 TESTDATA &\hxasci testdat2 c:\iascicopy
Fieplacement ASCI value is 33

stringehars 3 147 34 Irwalid character for record 3 @ column 14 Cunent extended ASCI value is 147 TESTDATA c\finasci testdat? c:\fixasciteopy
Replacement A5CI value s 34

stringchars 4 148 34 Irwalid character for record 4 @ column 14 Curent extended ASCI value i 148 TESTDATA c:Minasci testdat2 c\fmascitcopy
Replacement ASCI value is 34

stingchars 5 159 7 Irwalid character for record 5 @ column 14 Current extended ASCI 153 TESTDATA o Minasci testdat2 e \ixascilcopy
FReplacement ASCI valug is ?

The _cstNote column identifies the record number and the column position of the record
value of the extended ASCII character. The _cstRemapNote column specifies the
extended ASCII character and its replacement value.

Notice that the fifth record has a ? as the replacement ASCII character. This is the
visual cue shown in Figure A2.3 on page 475.

Note: All extended ASCII characters must be mapped before submitting the generated
code.

Although one of the extended ASCII characters is not mapped, the SAS code is still
generated in the c¢: /fixascii/findextendedascii2. sas file, which is specified
by the _cstGeneratedCodeFile parameter.

Here is the generated code:

%macro _cstFixASCII;

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

xkkkkkkx%%x Tnitialize libraries  rx*x*kkksx*,

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

libname TESTDATA "c:\fixascii";
libname testdat2 "c:\fixascii\copy";
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***********************************************************************************;

*kxkkxkk*kx  Updating data set testdata.ext ascii2 KrK KK kkkkk
***********************************************************************************;
%let _cstDSLabel=%cstutilgetattribute(_cstDataSetName=testdata.ext ascii2,
_cstAttribute=LABEL) ;
%let _cstDSSortVars=%cstutilgetattribute(_cstDataSetName=testdata.ext_ ascii2,
_cstAttribute=SORTEDBY) ;

data testdat2.ext ascii2 %if %length(& cstDSLabel)>0 %then (label="& cstDSLabel"); %else;;
set testdata.ext ascii2 ;
if n =1 then do;
stringchars=tranwrd(stringchars, byte (145) ,byte(39));
end;
if n = 2 then do;
stringchars=tranwrd (stringchars,byte(146) ,byte(39));
end;
if n = 3 then do;
stringchars=tranwrd (stringchars,byte(147) ,byte(34));
end;
if n = 4 then do;
stringchars=tranwrd (stringchars,byte(148) ,byte(34));
end;
if n =5 then do;
stringchars=tranwrd (stringchars,byte (159) ,byte(?));
end;
run;

%1f %length(& cstDSSortVars)>0 %then
%do;
proc sort data=testdat2.ext ascii2;
by & cstDSSortVars
run;
%end;

smend;
% cstFixASCII;

Notice the differences between this SAS code and the SAS code for the previous
example. This SAS code includes an additional LIBNAME statement for the output
library reference specified by the _cstWriteToLib parameter (testdat2).

The line

stringchars=tranwrd (stringchars,byte (159) ,byte(?))
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contains the unmapped extended ASCII character. In addition to the ? as a visual cue
that a replacement value is needed, a message is written to the SAS log file after the
%CSTUTILFINDFIXEXTDASCIICHARS macro is submitted.

khhkkkkkkkkkkkkhkhhhdhhhhhhhhhkhkhkhkhkhhkhhhhhhhhhhhhhhhhkhkhkhkhkhkhkhkhkkhkhhhddddddhhhhkhkhkhkkkkkkkhkhkhkhkhdddhhhhx

[CSTLOGMESSAGE . CSTUTILFINDFIXEXTDASCIICHARS] WARNING: Unresolved extended ASCII characters are
present in the data. Refer to work. cstProblems2 for more information.
[CSTLOGMESSAGE . CSTUTILFINDFIXEXTDASCIICHARS] WARNING: These unresolved values need to be
updated in the PROC FORMAT statement of this macro.

khhkkkkkkkkkkkhkhkhhhhhhhhbhhhkhhkhkhkhkhkhkhkhhhhhhhhhhhhhhhhkhkhkhkhkhkhkhkkhkhkhhhhhddddhhhhkhkhkhkhkrkkkkkkhkhkhkhdddhdhhx

You can handle an unmapped extended ASCII character in these ways:

Temporary solution

To create a complete data set for a single submission of the generated code, edit the
generated code to specify a valid ASCII replacement value for the extended ASCI|I
character. (The extended ASCII character is the ? in the line

stringchars=tranwrd (stringchars,byte (159) ,byte(?))

)

Note: This mapping is lost the next time the
%CSTUTILFINDFIXEXTDASCIICHARS macro is run.

Permanent solution

To create a complete data set every time the
%CSTUTILFINDFIXEXTDASCIICHARS macro is run, add the valid ASCI|
replacement value to the SAS format in the SAS code that is generated by the
%CSTUTILFINDFIXEXTDASCIICHARS macro. Or, add the valid ASCII replacement
value to an external SAS format that is used by the macro. In these ways, the
extended ASCII character is always mapped in the generated code.

Regardless of the way that you choose, you must submit the generated code after
making the changes.
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Example: Running Against All Data Sets in a
Library

The previous examples operated on one data set and one column. This situation occurs
when you are familiar with the data and know in which data set extended ASCI|
characters might be located.

When you are unfamiliar with the data and there are many data sets, the
%CSTUTILFINDFIXEXTDASCIICHARS macro enables you to examine all data sets in
a specific library for extended ASCII characters.

The following example demonstrates identifying the extended ASCII characters in all of
the data sets and in all of the columns in the testdata library:

$cstutilfindfixextdasciichars (
_cstDSName=testdata. ALL ,
_cstGeneratedCodeFile=c:/fixascii/findfixextendedascii3.sas);

The _cstDSName parameter includes the LIBNAME reference and the keyword _ALL_.

Note: The _cstColumnName parameter is omitted and cannot be used with the _ALL_
keyword.

The following messages are written to the SAS log file:

>>>>>
>>>>> Starting test for: TESTDATA.EXT ASCII
>>>>>

>>>>> Variable List 1='stringchars' 'characters'
>>>>> Variable List 2=stringchars characters
>>>>> Variable Count= 2

>>>>>

>>>>>
>>>>> Starting test for: TESTDATA.EXT ASCII2
>>>>>

>>>>> Variable List 1='stringchars' 'characters'
>>>>> Variable List 2=stringchars characters
>>>>> Variable Count= 2

>>>>>
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As each data set is examined, a starting message (Starting test for)and a list of
variables (Variable List to Variable Count) are written to the SAS log file.

The following warning message is written to the SAS log file to inform you that
unresolved extended ASCII characters are present in the data set:

khkkkkkkkkkkkhkhhhhhhhhhhhkhkhhhhkhkhkhkhhdhhhdddhhhhkhhhhhhkhkhkhhdhhhhdddddhhdhhhkhkhkhkkkdkkddkdkdddddddrdhhix

[CSTLOGMESSAGE . CSTUTILFINDFIXEXTDASCIICHARS] WARNING: Unresolved extended ASCII characters are
present in the data. Refer to work. cstProblems for more information.
[CSTLOGMESSAGE . CSTUTILFINDFIXEXTDASCIICHARS] WARNING: These unresolved values need to be
updated in the PROC FORMAT statement of this macro.

khkkkkkkkkkkkkhkhkhhhhhhhhhhkhkhkhkhkhhhkhhhdhhhdddhhhhkhhhhhhhkhkhddddhddddddhhhhhhkhkhkhkhkkdkrkdkdhhdddddddhhhik

The generated code is written to the findfixextendedascii3.sas file. No value was
specified for the _cstWriteToLib parameter, so no output library is generated and the
output data sets are written to the Work directory, which is the default directory.

Here is the generated code:

%macro _cstFixASCII;

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

*kkkkkxkkx  Tnitialize libraries *xxkxxkkx.
ok ok ok ok ok Kk ok ko Kk Kk ok ko Kk ko kR kX ok kK ko

libname TESTDATA "c:\fixascii";

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

**kkkkk*k*k*k*  Updating data set TESTDATA.EXT ASCII *kkkkkkkkk
***********************************************************************************;
%let cstDSLabel=%cstutilgetattribute( cstDataSetName=TESTDATA.EXT ASCII,
_cstAttribute=LABEL) ;
%let _cstDSSortVars=%cstutilgetattribute( cstDataSetName=TESTDATA.EXT ASCII,
_cstAttribute=SORTEDBY) ;

data work.EXT ASCII %if %length(& cstDSLabel)>0 %then (label="& cstDSLabel"); %else;;
set TESTDATA.EXT ASCII ;
if n =1 then do;
characters=tranwrd (characters,byte (145) ,byte(39));
stringchars=tranwrd (stringchars, byte (145) ,byte(39));
end;
if n = 2 then do;
characters=tranwrd (characters,byte (146) ,byte(39));
stringchars=tranwrd (stringchars,byte (146) ,byte(39));
end;
if n = 3 then do;
characters=tranwrd (characters,byte (147) ,byte(34));
stringchars=tranwrd (stringchars,byte (147) ,byte(34));
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end;
if n = 4 then do;
characters=tranwrd (characters,byte (148) ,byte(34));
stringchars=tranwrd (stringchars,byte(148) ,byte(34));
end;
run;

%1f %length(& cstDSSortVars)>0 %then
%do;
proc sort data=work.EXT ASCII;
by & cstDSSortVars
run;

%end;

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

kkxxxxxkx*  Updating data set TESTDATA.EXT ASCII2 *kkkkkkkkk
'k*********'k*********'k*********'k*********'k*********'k********************************I-
%let _cstDSLabel=%cstutilgetattribute(_cstDataSetName=TESTDATA.EXT ASCII2,
_cstAttribute=LABEL) ;
%let _cstDSSortVars=%cstutilgetattribute (_cstDataSetName=TESTDATA.EXT ASCII2,
_cstAttribute=SORTEDBY) ;

data work.EXT ASCII2 %if %length(& cstDSLabel)>0 %then (label="& cstDSLabel"); %else;;
set TESTDATA.EXT ASCII2 ;
if n =1 then do;
characters=tranwrd (characters,byte (145) ,byte(39));
stringchars=tranwrd (stringchars, byte (145) ,byte(39));
end;
if n = 2 then do;
characters=tranwrd (characters,byte (146) ,byte(39));
stringchars=tranwrd(stringchars,byte(146) ,byte(39));
end;
if n = 3 then do;
characters=tranwrd (characters,byte (147) ,byte(34));
stringchars=tranwrd(stringchars,byte(147) ,byte(34));
end;
if n = 4 then do;
characters=tranwrd (characters,byte (148) ,byte(34));
stringchars=tranwrd (stringchars,byte(148) ,byte(34));
end;
if n =5 then do;
characters=tranwrd (characters,byte (159) ,byte(?));
stringchars=tranwrd(stringchars,byte (159) ,byte(?));
end;
run;

%1f %length(& cstDSSortVars)>0 %then
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%do;
proc sort data=work.EXT ASCII2;
by & cstDSSortVars
run;
%end;

smend;

Before any updates can be made to the ext_ascii2 data set, the following lines of code
must be resolved by mapping a value to the extended ASCII character 159:

characters=tranwrd (characters,byte(159) ,byte(?));
stringchars=tranwrd (stringchars, byte(159) ,byte(?));

Example: Running Across Multiple Libraries

To save time, you can examine multiple libraries, data sets, and columns. You do this by
specifying the _cstRetainOutputDS parameter as Y, which causes the output data set
specified by the _cstOutputDS parameter to be retained between submissions of the
%CSTUTILFINDFIXEXTDASCIICHARS macro.

By retaining the _cstOutputDS output data set, the data from each submission of the
macro is appended to the data set. After the last submission of the macro, the
generated code contains all of the changes found for each submission of the macro.

Note: For each submission of the macro, the _cstRetainOutputDS parameter must be
specified as Y and the _cstGeneratedCodeFile parameter must specify the same file.

This example examines all columns in testdata.ext_ascii. The output data set is
specified as work.all_asciiProblems.

For the first submission, the _cstRetainOutputDS parameter is specified as N. This
clears the existing data set specified by the _cstOutputDS parameter.

(
_cstDSName=testdata.ext ascii,
_cstGeneratedCodeFile=c:/fixascii/findfixextendedascii4.sas,
_cstOutputDS=work.all asciiProblems,
_cstRetainOutputDS=N,
_cstFindFix=Find) ;

o\°
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For the second submission, the _cstRetainOutputDS parameter is specified as Y. The
output data set remains specified as work.all_asciiProblems.

$cstutilfindfixextdasciichars (
_cstDSName=testdat2.all ascii,
_cstGeneratedCodeFile=c:/fixascii/findfixextendedascii4.sas,
_cstOutputDS=work.all asciiProblems,
_cstRetainOutputDS=Y,
_cstFindFix=Find) ;

When the SAS code is generated, there are two

Initialize libraries

blocks in the code: one for TESTDATA and another for TESTDATZ2 (with corresponding
output libraries OUT1 and OUT2).

Here is an excerpt of the generated code in the findfixextendedascii4.sas file:

%$macro cstFixASCII;

********************************************,.

*hkkkkkkkkx Initialize libraries **********;

********************************************,.

libname TESTDAT2 "c:\fixascii\copy";
libname out2 "c:\fixasciiloutput two";

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

*kkkxxkk**  Updating data set testdat2.all ascii kkkkkkkkkdk,
***********************************************************************************;
%let cstDSLabel=%cstutilgetattribute( cstDataSetName=testdat2.all ascii,
_cstAttribute=LABEL) ;
%let cstDSSortVars=%cstutilgetattribute( cstDataSetName=testdat2.all ascii,
_cstAttribute=SORTEDBY) ;

data outl.all ascii %if %length(& cstDSLabel) >0 %then (label="& cstDSLabel"); %else;;
set testdat2.all ascii ;
if n =1 then do;
test characters=tranwrd(test characters,byte(9),byte(32));
test stringchars=tranwrd(test stringchars,byte(9),byte(32));
end;

if n = 16 then do;
test characters=tranwrd(test characters,byte(155),byte(62));
test stringchars=tranwrd(test stringchars,byte(155),byte(62));
end;
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run;

%1f %length(& cstDSSortVars)>0 %then
%do;
proc sort data=outl.all ascii;
by & cstDSSortVars
run;
%end;

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

*kkkkkxkkx  Tnitialize libraries  *xxxkxxkkx,
ok ok ok ok ok ok ok Kk ok ok ok ok ok Kk ok ok k ok Kk ko k ok k kR ko k ko

libname TESTDATA "c:\fixascii";
libname outl "c:\fixasciiloutput one";

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

**kxkkxkk*xx  Updating data set testdata.ext ascii KrK KK kkkkk
'k*********'k'k********'k'k****************************'k********************************I-
%let _cstDSLabel=%cstutilgetattribute( cstDataSetName=testdata.ext ascii,
_cstAttribute=LABEL) ;
%let _cstDSSortVars=%cstutilgetattribute(_cstDataSetName=testdata.ext ascii,
_cstAttribute=SORTEDBY) ;

data outl.ext ascii %if %length(& cstDSLabel) >0 %then (label="& cstDSLabel"); %else;;
set testdata.ext ascii ;
if n =1 then do;
characters=tranwrd (characters,byte (145) ,byte(39));
stringchars=tranwrd(stringchars, byte (145) ,byte(39));
end;

if n = 4 then do;
characters=tranwrd (characters,byte (148) ,byte(34));
stringchars=tranwrd (stringchars,byte(148) ,byte(34));
end;
run;

%1f %length(& cstDSSortVars)>0 %then
%do;
proc sort data=outl.ext ascii;
by & cstDSSortVars
run;
%end;

smend;
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$ CstFixASCII;

Example: Using an External SAS Format

An external SAS format can be used to map extended ASCII characters to replacement
characters. This external SAS format can be provided in a file that is specified by the
_cstExternalFmt parameter. This external SAS format enables you to create different
ASCII mappings for different studies or standards without having to change the global
mappings in the macro code. If no external SAS format is specified, the
%CSTUTILFINDFIXEXTDASCIICHARS macro defaults to a SAS format that is included
in the generated code. You can modify the external SAS format.

When you use an external SAS format, you must specify the value in the external SAS
format that indicates a missing value. You specify this missing value in the
_cstExtFmtOtherValue parameter. For example, if the external SAS format specifies
other=MISSING, the value of the _cstExtFmtOtherValue parameter must be MISSING.
The %CSTUTILFINDFIXEXTDASCIICHARS macro can then act on the missing value.

Note: If the cstExtFmtOtherValue parameter is not specified exactly as the other=
statement in the external SAS format, the macro does not detect the missing value.

If the external SAS format does not contain a other= statement, the default value is

* %

Here is an example of an external SAS format and the macro submission:

proc format library=work.myformats;

value asciifmt
10=32

19=45

20=45

24=39

25=39

28=34

29=34

139=60

145=39

146=39

147=34

148=34

150=45
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151=45

155=62

other=MISSING;
run;

options fmtsearch=(work.myformats) ;

%cstutilfindfixextdasciichars(
_cstDSName=testdat2.all ascii,
_cstColumnName=stringchars,
_cstExternalFmt=asciifmt,
_cstExtFmtOtherValue=MISSING,
_cstGeneratedCodeFile=c:/fixascii/findfixextendedascii5.sas,
_cstOutputDS=all cstProblems,
_cstRetainOutputDS=N,

_cstWriteToLib=work,
_cstFindFix=Find
)i

Note: Best practices recommend that an external SAS format be stored in a managed

permanent format catalog.

The following display shows the _cstOutputDS data set. The _cstRemapValue for other

is MISSING, which alerts you to a problem:

Figure A2.9 _ cstOutputDS Data Set

_cstDS | _cstColumn |_cﬁﬂad3:&]_wﬂiaﬁn!_csiﬂemqﬂ&:e! _csilote | _cstHemapNote | _ocstlib
1 testdat? al_ascii | test_stringchars 1 3 MISSING Invabd character for record 1@ column Cunent extended ASCH value is 3 TESTDATZ
14 Replacement ASCH valua iz MISSING
2 testdatZ al_ascii  test stingchars 2 103 Irwvakd character for record 2@ column Cument extended ASCH value is 10 TESTDAT2
= = 24 Replacement ASCI value is 32
3 testdat? al_ascii  test_stinachars 3 13 45 hvaid character for record 3 & columr Eurr?n! extendff 'ﬂSEl! valluefi_s 14 TESTDAT2

Here is an excerpt of the generated code:

$macro _cstFixASCII;
********************************************;

*kkxkkxkkx  Tnitialize libraries *xxkxxkkx.
ok ok ok ok ok Kk ok ok ok Kk Kk ok ko Kk ok ok kR ok Xk kK ko

libname TESTDAT2 "c:\fixascii\copy";

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

**kxkkxkkkx  Updating data set testdat2.all ascii kokkkkkokkokk

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

%let cstDSLabel=%cstutilgetattribute( cstDataSetName=testdat2.all ascii,
_cstAttribute=LABEL) ;
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%let _cstDSSortVars=%cstutilgetattribute(_cstDataSetName=testdat2.all ascii,
_cstAttribute=SORTEDBY) ;

data work.all ascii %if %length(& cstDSLabel) >0 %then (label="& cstDSLabel"); %else;;
set testdat2.all ascii ;
if n =1 then do;
test stringchars=tranwrd(test stringchars,byte(9),byte (MISSING)) ;
end;
if n = 2 then do;
test stringchars=tranwrd(test stringchars,byte(10),byte(32));
end;
if n = 3 then do;

The line
test stringchars=tranwrd(test stringchars,byte(9),6 byte (MISSING)) ;

is the visual cue that an additional mapping is required. This represents the other=
value specified in the external SAS format.
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