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1 Introduction

1.1 PURPOSE

This document comprises the CDISC Version 3.1.2 (V3.1.2) Study Data Tabulation Model Implementation Guide
for Human Clinical Trials (SDTMIG), which has been prepared by the Submissions Data Standards (SDS) team of
the Clinical Data Interchange Standards Consortium (CDISC). Like its predecessors, V3.1.2 isintended to guide the
organization, structure, and format of standard clinical trial tabulation datasets submitted to a regulatory authority
such as the US Food and Drug Administration (FDA). V3.1.2 supersedes all prior versions of the CDISC
Submission Data Standards.

The SDTMIG should be used in close concert with the current version of the CDISC Study Data Tabulation Model
(SDTM, available at http://www.cdisc.org/standards) that describes the general conceptual model for representing
clinical study datathat is submitted to regulatory authorities and should be read prior to reading the SDTMIG.
V3.1.2 provides specific domain models, assumptions, business rules, and examples for preparing standard
tabulation datasets that are based on the SDTM.

Tabulation datasets, which are electronic listings of individual observations for a subject that comprise the essential
datareported from aclinica trial, are one of four types of data currently submitted to the FDA aong with patient
profiles, listings, and analysis files. By submitting tabulations that conform to the standard structure, sponsors may
benefit by no longer having to submit separate patient profiles or listings with a product marketing application.
SDTM datasets are not intended to fully meet the needs supported by analysis datasets, which will continue to be
submitted separately in addition to the tabulations. Since July 2004, the FDA has referenced use of the SDTM in the
Study Data Specifications for the Electronic Common Technical Document, available at
http://www.fda.gov/cder/regul atory/ersr/Studydata-v1.2.pdf.

The availability of standard submission data will provide many benefits to regulatory reviewers. Reviewers can be
trained in the principles of standardized datasets and the use of standard software tools, and thus be able to work
with the data more effectively with less preparation time. Another benefit of the standardized datasetsis that they
will support 1) the FDA’s efforts to develop a repository for all submitted trial data, and 2) a suite of standard review
tools to access, manipulate, and view the tabulations. Use of these data standards is also expected to benefit industry
by streamlining the flow of data from collection through submission, and facilitating data interchange between
partners and providers. Note that the SDTM represents an interchange standard, rather than a presentation format. It
is assumed that tabulation data will be transformed by software tools to better support viewing and analysis.

This document isintended for companies and individuals involved in the collection, preparation, and analysis of
clinical datathat will be submitted to regulatory authorities.

1.2 ORGANIZATION OF THIS DOCUMENT

This document is organized into the following sections:

e Section 1, Introduction, provides an overall introduction to the VV3.1.2 models and describes changes from
prior versions.

e  Section 2, Fundamentals of the SDTM, recaps the basic concepts of the SDTM, and describes how this
implementation guide should be used in concert with the SDTM.

e  Section 3, Submitting Datain Standard Format, explains how to describe metadata for regulatory
submissions, and how to assess conformance with the standards.

e  Section 4, Assumptions for Domain Models, describes basic concepts, business rules, and assumptions that
should be taken into consideration before applying the domain models.
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e Section 5, Models for Special-Purpose Domains, describes special -purpose domains, including
Demographics, Comments, Subject Visits, and Subject Elements.

e Section 6, Domain Models Based on the General Observation Classes, provides specific metadata models
based on the three general observation classes, along with assumptions and example data.

e Section 7, Trial Design Datasets, provides specific metadata models, assumptions, and examples.

e  Section 8, Representing Relationships and Data, describes how to represent relationships between separate
domains, datasets, and/or records, and information to help sponsors determine where data belongs in the
SDTM.

e Appendices provide additional background material and describe other supplemental material relevant to
implementation.

1.3 RELATIONSHIP TO PRIOR CDISC DOCUMENTS

This document, together with the SDTM, represents the most recent version of the CDISC Submission Data Domain
Models. Since all updates are intended to be backward compatible the term “V3.x” is used to refer to Version 3.1
and all subsequent versions. The most significant changes since the prior version, V3.1.1, include:

¢ New domain modelsfor Clinical Events and Findings About Events and Interventions (formerly Clinical
Findingsin v3.1.2 Draft), and inclusion of previously posted domain models for Protocol Deviations, Drug
Accountability, pharmacokinetic data, and microbiology.

e Additional assumptions and rules for representing common data scenarios and naming of datasetsin
Section 4, including guidance on the use of keys and representing data with multiple values for asingle
question.

e Corrections and clarifications regarding the use of 1SO 8601 date formatsin Section 4.1.4.

e Additional guidance about how to address Findings data collected as aresult of Events or Interventions,
and data submitted for pre-specified Findings and Events.

e Theuseof new SDTM variables (Section 6.2 of the SDTM).

e |mplementation advice on the use of new timing variables, --STRTPT, --ENRTPT, --STTPT, and --ENTPT
(Section 4.1.4.7), and the new variable --OBJ (Section 6.4.3).

e Listing of Qualifier variables from the same general observation class that would not generally be used in
the standard domains.

e  Severa changes to the organization of the document, including the reclassification of Subject Elements
(SE) and Subject Visits (SV) as specia -purpose domain datasets in Section 5 (these were formerly included
as part of Trial Design), and moving data examples from a separate section (former Section 9) to locations
immediately following each domain model in Section 5 and Section 6.

Changes to the method for representing multiple RACE valuesin DM and SUPPDM with examples.
Removed the Origin column from domain model s based on the three general classes since origins will need
to be defined by the sponsor in most cases. Definitions of origin metadata have been added.

A detailed list of changes between versionsis provided in Appendix E.

V3.1 wasthefirst fully implementation-ready version of the CDISC Submission Data Standards that was directly
referenced by the FDA for use in human clinical studies involving drug products. However, future improvements
and enhancements such as V3.1.2 will continue to be made as sponsors gain more experience submitting data in this
format. Therefore, CDISC will be preparing regular updates to the implementation guide to provide corrections,
clarifications, additional domain models, examples, business rules, and conventions for using the standard domain
models. CDISC will produce further documentation for controlled terminology as separate publications, so sponsors
are encouraged to check the CDISC website (www.cdisc.org/standards/) frequently for additional information. See
Section 4.1.3 for the most up-to-date information on applying Controlled Terminology.
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1.4 HOW TO READ THIS IMPLEMENTATION GUIDE

This SDTM Implementation Guide (SDTMIG) is best read online, so the reader can benefit from the many
hyperlinks included to both internal and external references. The following guidelines may be helpful in reading this

document:

1. First, read the SDTM to gain ageneral understanding of SDTM concepts.

2. Next, read Sections 1-3 of this document to review the key concepts for preparing domains and submitting
data to regulatory authorities. Refer to the Glossary in Appendix B as necessary.

3. Read the General Assumptions for all Domains in Section 4.

4. Review Section 5 and Section 6 in detail, referring back to Assumptions as directed (hyperlinks are
provided). Note the implementation examples for each domain to gain an understanding of how to apply
the domain models for specific types of data.

5. Read Section 7 to understand the fundamentals of the Trial Design Model and consider how to apply the
concepts for typical protocols. New extensions to the trial design model will be published separately on the
CDISC website.

6. Review Section 8 to learn advanced concepts of how to express relationships between datasets, records and
additional variables not specifically defined in the models.

7. Finally, review the Appendices as appropriate.

1.5 SUBMITTING COMMENTS

Comments on this document can be submitted through the CDISC Discussion Board.
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2 Fundamentals of the SDTM

2.1 OBSERVATIONS AND VARIABLES

The V3.x Submission Data Standards are based on the SDTM’s general framework for organizing clinical trials
information that is to be submitted to the FDA. The SDTM is built around the concept of observations collected
about subjects who participated in a clinical study. Each observation can be described by a series of variables,
corresponding to arow in adataset or table. Each variable can be classified according to its Role. A Role determines
the type of information conveyed by the variable about each distinct observation and how it can be used. Variables
can be classified into five major roles:

o Identifier variables, such as those that identify the study, subject, domain, and sequence number of the record
e Topic variables, which specify the focus of the observation (such as the name of alab test)
e Timing variables, which describe the timing of the observation (such as start date and end date)

e Qualifier variables, which include additional illustrative text or numeric values that describe the results or
additional traits of the observation (such as units or descriptive adjectives)

e Rule variables, which express an algorithm or executable method to define start, end, and branching or looping
conditionsin the Trial Design model

The set of Qualifier variables can be further categorized into five sub-classes:

e Grouping Qualifiers are used to group together a collection of observations within the same domain. Examples
include --CAT and --SCAT.

e Result Qualifiers describe the specific results associated with the topic variable in a Findings dataset. They
answer the question raised by the topic variable. Result Qualifiers are --ORRES, --STRESC, and --STRESN.

e Synonym Qualifiers specify an aternative name for a particular variable in an observation. Examplesinclude
--MODIFY and --DECOD, which are equivalent terms for a--TRT or --TERM topic variable, --TEST and
--LOINC which are equivaent terms for a--TESTCD.

e Record Qualifiers define additional attributes of the observation record as awhole (rather than describing a
particular variable within arecord). Examples include --REASND, AESLIFE, and all other SAE flag variables
inthe AE domain; AGE, SEX, and RACE in the DM domain; and --BLFL, --POS, --LOC, --SPEC and --NAM
in a Findings domain

e \Variable Qualifiers are used to further modify or describe a specific variable within an observation and are only
meaningful in the context of the variable they qualify. Examples include --ORRESU, --ORNRHI, and
--ORNRLO, al of which are Variable Qualifiers of --ORRES; and --DOSU, which is aVariable Qualifier of
--DOSE.

For example, in the observation, “Subject 101 had mild nausea starting on Study Day 6, “ the Topic variable valueis
the term for the adverse event, “NAUSEA”. The Identifier variable is the subject identifier, “101”. The Timing
variable is the study day of the start of the event, which captures the information, “starting on Study Day 6”, while
an example of a Record Qualifier is the severity, the value for which is “MILD”. Additional Timing and Qualifier
variables could be included to provide the necessary detail to adequately describe an observation.
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2.2 DATASETS AND DOMAINS

Observations about study subjects are normally collected for all subjectsin a series of domains. A domain is defined
as acollection of logically related observations with a common topic. The logic of the relationship may pertain to the
scientific subject matter of the dataor toitsrolein thetrial. Each domain is represented by a single dataset.

Each domain dataset is distinguished by a unique, two-character code that should be used consistently throughout
the submission. This code, which is stored in the SDTM variable named DOMAIN, is used in four ways: asthe
dataset name, the value of the DOMAIN variable in that dataset, as a prefix for most variable namesin that dataset,
and asavalue in the RDOMAIN variable in relationship tables (Section 8).

All datasets are structured as flat files with rows representing observations and columns representing variables. Each
dataset is described by metadata definitions that provide information about the variables used in the dataset. The
metadata are described in a data definition document named “define” that is submitted with the data to regulatory
authorities. (See the Case Report Tabulation Data Definition Specification [define.xml], available at www.CDISC.org).
Definexml specifies seven distinct metadata attributes to describe SDTM data:

The Variable Name (limited to 8 characters for compatibility with the SAS Transport format)

A descriptive Variable Label, using up to 40 characters, which should be unique for each variable in the dataset

The data Type (e.g., whether the variable value is a character or numeric)

The set of controlled terminology for the value or the presentation format of the variable (Controlled Terms or Format)
The Origin of each variable (see Section 4.1.1.8)

The Role of the variable, which determines how the variable is used in the dataset. For the V3.x domain models,
Roles are used to represent the categories of variables such as Identifier, Topic, Timing, or the five types of
Qudlifiers.

Comments or other relevant information about the variable or its dataincluded by the sponsor as necessary to
communicate information about the variable or its contents to a regul atory agency.

Data stored in SDTM datasets include both raw (as originally collected) and derived values (e.g., converted into
standard units, or computed on the basis of multiple values, such as an average). The SDTM lists only the name,
label, and type, with a set of brief CDISC guidelines that provide a general description for each variable used for a
general observation class.

The domain dataset modelsincluded in Section 5 and Section 6 of this document provide additional information
about Controlled Terms or Format, nhotes on proper usage, and examples. Controlled terminology (CT) is now
represented one of four ways:

A single asterisk when there is no specific CT available at the current time, but the SDS Team expects that sponsors
may have their own CT and/or the CDISC Controlled Terminology Team may be developing CT.

A list of controlled terms for the variable when values are not yet maintained externally
The name of an external codelist whose values can be found via the hyperlinks in either the domain or Appendix C1.
A common format such as SO 8601

The CDISC Controlled Terminology team will be publishing additional guidance on use of controlled terminology
separately.
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2.3 SPECIAL-PURPOSE DATASETS

The SDTM includes three types of special-purpose datasets:

= Domain datasets, consisting of Demographics (DM), Comments (CO), Subject Elements (SE), and Subject
Visits (SV)?, dl of which include subject-level data that do not conform to one of the three genera
observation classes. These are described in Section 5.

= Trial Design Moddl (TDM) datasets, such as Tria Arms (TA) and Trial Elements (TE), which represent
information about the study design but do not contain subject data. These are described in Section 7.

= Relationship datasets, which include the RELREC and SUPP-- datasets described in Section 8.

2.4 THE GENERAL OBSERVATION CLASSES

Most subject-level observations collected during the study should be represented according to one of the three
SDTM general observation classes: Interventions, Events, or Findings. The lists of variables allowed to be used in
each of these can be found in the STDM.

e The Interventions class captures investigational, therapeutic and other treatments that are administered to the
subject (with some actual or expected physiological effect) either as specified by the study protocol (e.g.,
exposure to study drug), coincident with the study assessment period (e.g., concomitant medications), or
self-administered by the subject (such as use of acohol, tobacco, or caffeine).

e TheEvents class captures planned protocol milestones such as randomization and study completion, and
occurrences, conditions, or incidents independent of planned study eval uations occurring during the trial (e.g.,
adverse events) or prior to thetrial (e.g., medical history).

e TheFindings class captures the observations resulting from planned eval uations to address specific tests or
guestions such as laboratory tests, ECG testing, and questions listed on questionnaires.

In most cases, the choice of observation class appropriate to a specific collection of data can be easily determined
according to the descriptions provided above. The magjority of data, which typically consists of measurements or
responses to questions usually at specific visits or time points, will fit the Findings general observation class.
Additional guidance on choosing the appropriate general observation classis provided in Section 8.6.1.

General assumptions for use with all domain models and custom domains based on the general observation classes
are described in Section 4 of this document; specific assumptions for individual domains are included with the
domain models.

! SE and SV wereincluded as part of the Trial Design Model in earlier versions of the SDTMIG.
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2.5 THE SDTM STANDARD DOMAIN MODELS

The following standard domains with their respective domain codes have been defined or referenced by the CDISC SDS
Team in this document. Note that other domain models may be posted separately for comment after this publication.

Special-Purpose Domains (defined in Section 5):
e Demographics— DM e Comments— CO
e  Subject Elements— SE e  Subject Visits— SV

Interventions General Observation Class (defined in Section 6.1):
e Concomitant Medications— CM o Exposure— EX
e  Substance Use — SU

Events General Observation Class (defined in Section 6.2):
e Adverse Events— AE e Disposition — DS
e Medica History — MH e Protocol Deviations— DV
e Clinical Events— CE

Findings General Observation Class (defined in Section 6.3):
e ECG Test Results— EG e Inclusion/Exclusion Criterion Not Met — IE

e Laboratory Test Results— LB e Physical Examination — PE
e Questionnaires— QS e  Subject Characteristics— SC
e Vitd Signs— VS e Drug Accountability — DA
e Microbiology Specimen — MB e Microbiology Susceptibility Test — MS
e PK Concentrations— PC e PK Parameters —PP
Findings About (defined in Section 6.4)
e FindingsAbout — FA
Trial Design Domains (defined in Section 7):
e Triadl Arms—TA e Trial Elements— TE
e Trid Visits— TV e Tria Inclusion/Exclusion Criteria— Tl

e Trial Summary — TS

Relationship Datasets (defined in Section 8):
e Supplemental Qualifiers— SUPPQUAL or e Related Records— RELREC
multiple SUPP-- datasets

A sponsor should only submit domain datasets that were actually collected (or directly derived from the collected
data) for a given study. Decisions on what data to collect should be based on the scientific objectives of the study,
rather than the SDTM. Note that any data that was collected and will be submitted in an analysis dataset must also
appear in atabulation dataset.

The collected data for a given study may use some or al of the SDS standard domains as well as additional custom
domains based on the three general observation classes. A list of standard domain codes for many commonly used
domainsis provided in . Additional standard domain models will be published by CDISC asthey are devel oped, and
sponsors are encouraged to check the CDISC website for updates.

These genera rules apply when determining which variables to include in a domain:

e Theldentifier variables, STUDYID, USUBJID, DOMAIN, and --SEQ are required in all domains based on the
general observation classes. Other Identifiers may be added as needed.

e Any Timing variables are permissible for use in any submission dataset based on a general observation class
except where restricted by specific domain assumptions.

e Any additional Qualifier variables from the same general observation class may be added to a domain model
except where restricted by specific domain assumptions.
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e  Sponsors may not add any other variables than those described in the preceding three bullets. The addition of
non-standard variables will compromise the FDA’s abilities to populate the data repository and to use standard
tools. The SDTM alows for the inclusion of the sponsors non-SDTM variables using the Supplemental
Qualifiers special-purpose dataset structure, described in Section 8.4. Asthe SDTM continues to evolve over
time, certain additional standard variables may be added to the general observation classes. Therefore, Sponsors
wishing to nominate such variables for future consideration should provide a rationale and description of the
proposed variable(s) along with representative examples to the CDISC Public Discussion Forum.

e Standard variables must not be renamed or modified for novel usage. Their metadata should not be changed.

e Aslong as no data was collected for Permissible variables, a sponsor is free to drop them and the corresponding
descriptions from the define.xml.

2.6 CREATING A NEW DOMAIN

This section describes the overall process for creating a custom domain, which must be based on one of the three
SDTM general observation classes. The number of domains submitted should be based on the specific requirements
of the study. Follow the process below to create a custom domain:

1. Confirmthat none of the existing published domains will fit the need. A custom domain may only be
created if the data are different in nature and do not fit into an existing published domain.

o Establish adomain of acommon topic (i.e., where the nature of the data is the same), rather than by
a specific method of collection (e.g. electrocardiogram - EG). Group and separate data within the
domain using --CAT, --SCAT, --METHOD, --SPEC, --LOC, etc. as appropriate. Examples of
different topics are: microbiology, tumor measurements, pathol ogy/histology, vital signs, and
physical exam results.

e Do not create separate domains based on time, rather represent both prior and current observations
inadomain (e.g., CM for al non-study medications). Note that AE and MH are an exception to this
best practice because of regulatory reporting needs.

e How collected data are used (e.g., to support analyses and/or efficacy endpoints) must not result in
the creation of a custom domain. For example, if blood pressure measurements are endpointsin a
hypertension study, they must still be represented in the VS (Vital Signs) domain as opposed to a
custom “efficacy” domain. Similarly, if liver function test results are of special interest, they must
il be represented in the LB (Laboratory Tests) domain.

o Datathat were collected on separate CRF modules or pages may fit into an existing domain (such as
separate questionnaires into the QS domain, or prior and concomitant medicationsin the CM domain).

o Ifitisnecessary to represent relationships between data that are hierarchical in nature (e.g., a parent
record must be observed before child records), then establish adomain pair (e.g., MB/MS, PC/PP).
Note, domain pairs have been modeled for microbiology data (MB/MS domains) and PK data
(PC/PP domains) to enable dataset-level relationships to be described using RELREC. The domain
pair uses DOMAIN as an ldentifier to group parent records (e.g., MB) from child records (e.g., MS)
and enables a dataset-level relationship to be described in RELREC. Without using DOMAIN to
facilitate description of the data relationships, RELREC, as currently defined could not be used
without introducing a variable that would group datalike DOMAIN.

2. Check the Submission Data Standards area of the CDISC website (http://www.cdisc.org/) for models added
after the last publication of the SDTMIG

3. Look for an existing, relevant domain model to serve as a prototype. If no existing model seems
appropriate, choose the general observation class (Interventions, Events, or Findings) that best fits the data
by considering the topic of the observation The general approach for selecting variables for a custom
domainisasfollows (also see Figure 2.6 below)

a  Select and include the required Identifier variables (e.g., STUDYID, DOMAIN, USUBJID, --SEQ)
and any permissible Identifier variables from SDTM Table 2.2.4.

b. Include the Topic variable from the identified genera observation class (e.g., --TESTCD for
Findings) (SDTM table 2.2.1, SDTM table 2.2.2 or SDTM table 2.2.3).

c. Select and include the relevant Qualifier variables from the identified general observation class
(SDTM table 2.2.1, SDTM table 2.2.2 or SDTM table 2.2.3). Variables belonging to other general
observation classes must not be added.
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d. Select and include the applicable Timing variables (SDTM Table 2.2.5). Determine the domain
code. Check Appendix C2 and Appendix C2A for reserved two-character domain identifiers or
abbreviations. If one has not been assigned by CDISC, then the sponsor may select the unique
two-character domain code to be used consistently throughout the submission.

e. Apply the two-character domain code to the appropriate variables in the domain. Replace all
variable prefixes (shown in the models as two hyphens “--“) with the domain code. If no domain
code existsin Appendix C2 or Appendix C2A for thisdata and if it desired to have this domain code
as part of CDISC controlled terminology then submit a request to add the new domain viathe
CDISC website. Requests for new domain codes must include:

1) Two-letter domain code and description

2) Rationale for domain code

3) Domain model with assumptions

4) Examples
Upon receipt, the SDS Domain Code Subteam will review the package. If accepted, then the
proposal will be submitted to the SDS Team for review. Upon approval, a response will be sent to
the requestor and package processing will begin (i.e., prepare for inclusion in a next release of the
SDTM and SDTMIG, mapping conceptsto BRIDG, and posting an update to the CDISC website). I
declined, then the Domain Code Subteam will draft aresponse for SDS Team review. Upon
agreement, the response will be sent to the requestor and also posted to the CDISC website.

f.  Set the order of variables consistent with the order defined in SDTM Tables 2.2.1, 2.2.2, or 2.2.3,
depending upon the general observation class the custom domain is based on.

g. Adjust the labels of the variables only as appropriate to properly convey the meaning in the context
of the data being submitted in the newly created domain. Use title case for all labels (title case
means to capitalize the first letter of every word except for articles, prepositions, and conjunctions).

h. Ensure that appropriate standard variables are being properly applied by comparing the use of
variablesin standard domains.

i. Describe the dataset within the define.xml document (see Section 3.2).

j. Place any non-standard (SDTM) variablesin a Supplemental Qualifier dataset. Mechanisms for
representing additional non-standard Qualifier variables not described in the general observation
classes and for defining relationships between separate datasets or records are described in Section 8.4
of this document.

Figure 2.6. Creating a New Domain
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3 Submitting Data In
Standard Format

3.1 STANDARD METADATA FOR DATASET CONTENTS AND ATTRIBUTES

The SDTMIG provides standard descriptions of some of the most commonly used data domains, with metadata
attributes. The descriptive metadata attributes that should be included in a define.xml as applied in the domain
models are:

e The SDTMIG -standard variable name (standardized for all submissions, even though sponsors may be
using other variable names internally in their operational database)

e TheSDTMIG -standard variable label

o Expected data types (the SDTMIG uses character or numeric to conform to the data types consistent with
SAS V5 transport file format, but definexml alows for more descriptive data types, such asinteger or
float)

e Theactua controlled terms and formats used by the sponsor (do not include the asterisk (*) included in the
CDISC domain models to indicate when controlled terminology applies)

e Theorigin or source of the data (e.g., CRF, derived; see definitionsin Section 4.1.1.8)

e Theroleof the variable in the dataset corresponding to the rolein the SDTM if desired. Since these roles
are predefined for all standard domains that follow the general observation classes, they do not need to be
specified by sponsorsin their define.xml for these domains.

e Any Comments provided by the sponsor that may be useful to the Reviewer in understanding the variable
or thedatainit.

In addition to these metadata attributes, the CDISC domain models include three other shaded columns that are not
sent to the FDA. These columns assist sponsors in preparing their datasets:
e "CDISC Notes' isfor notes to the sponsor regarding the relevant to the use of each variable
e "Core" indicates how avariableis classified as a CDISC Core Variable (see Section 4.1.1.5)
o "References' provides referencesto relevant section of the SDTM or the SDTMIG), and one to provide
references to relevant section of the SDTM or the SDTMIG.

The domain modelsin Section 6 illustrate how to apply the SDTM when creating a specific domain dataset. In
particular, these modelsillustrate the selection of a subset of the variables offered in one of the general observation
classes along with applicable timing variables. The models also show how a standard variable from a general
observation class should be adjusted to meet the specific content needs of a particular domain, including making the
label more meaningful, specifying controlled terminology, and creating domain-specific notes and examples. Thus
the domain models demonstrate not only how to apply the model for the most common domains, but also give
insight on how to apply general model concepts to other domains not yet defined by CDISC.
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3.2 USING THE CDISC DOMAIN MODELS IN REGULATORY
SUBMISSIONS — DATASET METADATA

The define.xml that accompanies a submission should also describe each dataset that isincluded in the submission
and describe the natural key structure of each dataset. While most studies will include DM and a set of safety
domains based on the three general observation classes (typicaly including EX, CM, AE, DS, MH, IE, LB, and VS),
the actual choice of which datato submit will depend on the protocol and the needs of the regulatory reviewer.
Dataset definition metadata should include dataset filenames, descriptions, locations, structures, class, purpose, keys,
and comments as described below in Table 3.2.1.

In the event that no records are present in a dataset (e.g., asmall PK study where no subjects took concomitant

medications), the empty dataset should not be submitted and should not be described in the define.xml document.
The annotated CRF will show the data that would have been submitted had data been received; it need not be re-
annotated to indicate that no records exist.

Table 3.2.1. SDTM Submission Dataset-Definition Metadata Example

Dataset Description Class Structure Purpose Keys* Location
DM Demographics Specia Purpose | Onerecord per subject Tabulation | STUDYID, dm.xpt
Domains USUBJID
CO Comments Specia Purpose | Onerecord per comment Tabulation | STUDYID, co.xpt
Domains per subject USUBJID,
COSEQ
SE Subject Elements | Special Purpose | Onerecord per actua Tabulation | STUDYID, se.xpt
Domains Element per subject USUBJID,
ETCD,
SESTDTC
sV Subject Visits Specia Purpose | Onerecord per actua visit Tabulation | STUDYID, sv.xpt
Domains per subject USUBJID,
VISITNUM
CM Concomitant Interventions One record per recorded Tabulation | STUDYID, cm.xpt
Medications medication occurrence or USUBJID,
constant-dosing interval per CMTRT,
subject. CMSTDTC
EX Exposure Interventions One record per constant Tabulation | STUDYID, ex.xpt
dosing interval per subject USUBJID,
EXTRT,
EXSTDTC
SU Substance Use Interventions One record per substance Tebulation | STUDYID, su.xpt
type per reported occurrence USUBJID,
per subject SUTRT,
SUSTDTC
AE Adverse Events Events One record per adverse Tabulation | STUDYID, aexpt
event per subject USUBJID,
AEDECOD,
AESTDTC
DS Disposition Events One record per disposition Tabulation | STUDYID, ds.xpt
status or protocol milestone USUBJID,
per subject DSDECOD,
DSSTDTC
MH Medical History Events One record per medical Tabulation | STUDYID, mh.xpt
history event per subject USUBJID,
MHDECOD
DV Protocol Events One record per protocol Tabulation | STUDYID, dv.xpt
Deviations deviation per subject USUBJID,
DVTERM,
DVSTDTC
CE Clinica Events Events One record per event per Tabulation | STUDYID, cexpt
subject USUBJID,
CETERM,
CESTDTC
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Dataset Description Class Structure Purpose Keys* Location
EG ECG Test Results | Findings One record per ECG Tebulation | STUDYID, eg.xpt
observation per time point USUBJID,
per visit per subject EGTESTCD,
VISITNUM,
EGTPTREF,
EGTPTNUM
IE Inclusion/ Findings One record per Tebulation | STUDYID, iexpt
Exclusion Criteria inclusion/exclusion criterion USuUBJID,
Not Met not met per subject IETESTCD
LB Laboratory Tests Findings One record per anayte per Tabulation | STUDYID, Ib.xpt
Results planned time point number USUBJID,
per time point reference per LBTESTCD,
visit per subject LBSPEC,
VISITNUM,
LBTPTREF,
LBTPTNUM
PE Physical Findings Onerecord per body system | Tabulation | STUDYID, pe.xpt
Examination or abnormality per visit per USUBJID,
subject PETESTCD,
VISITNUM
Qs Questionnaires Findings One record per Tebulation | STUDYID, gs.xpt
questionnaire per question USUBJID,
per time point per visit per QSCAT,
subject QSTESTCD,
VISITNUM,
QSTPTREF,
QSTPTNUM
SC Subject Findings One record per Tabulation | STUDYID, sc.xpt
Characteristics characteristic per subject USUBJID,
SCTESTCD
VS Vital Signs Findings One record per vital sign Tabulation | STUDYID, vs.xpt
measurement per time point USUBJID,
per visit per subject VSTESTCD,
VISITNUM,
VSTPTREF,
VSTPTNUM
DA Drug Findings One record per drug Tabulation | STUDYID, daxpt
Accountability accountability finding per USUBJID,
subject DATESTCD,
DADTC
MB Microbiology Findings One record per Tabulation | STUDYID, mb.xpt
Specimen microbiology specimen USUBJID,
finding per time point per MBTESTCD,
visit per subject VISITNUM,
MBTPTREF,
MBTPTNUM
MS Microbiology Findings One record per Tabulation | STUDYID, ms.xpt
Susceptibility Test microbiology susceptibility USUBJID,
test (or other organism- MSTESTCD,
related finding) per VISITNUM,
organism found in MB MSTPTREF,
MSTPTNUM
PC Pharmacokinetic Findings One record per analyte per Tabulation | STUDYID, pc.xpt
Concentrations planned time point number USUBJID,
per time point reference per PCTESTCD,
visit per subject" VISITNUM,
PCTPTREF,
PCTPTNUM
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Dataset Description Class Structure Purpose Keys* Location
PP Pharmacokinetic Findings One record per PK Tebulation | STUDYID, pp.xpt
Parameters parameter per time- USUBJID,
concentration profile per PPTESTCD,
modeling method per PPCAT,
subject VISITNUM,
PPTPTREF
FA Findings About Findings One record per finding per Tebulation | STUDYID, faxpt
Events or object per time point per USUBJID,
Interventions time point reference per FATESTCD,
visit per subject FAOBJ,
VISITNUM,
FATPTREF,
FATPTNUM
TA Trial Arms Trial Design One record per planned Tebulation | STUDYID, taxpt
Element per Arm ARMCD,
TAETORD
TE Trial Elements Tria Design One record per planned Tabulation | STUDYID, texpt
Element ETCD
TV Tria Visits Trial Design One record per planned Tabulation | STUDYID, tv.xpt
Visit per Arm VISITNUM,
ARMCD
TI Trial Inclusion/ Trial Design Onerecord per I/E criterion | Tabulation | STUDYID, ti.xpt
Exclusion Criteria IETESTCD
TS Tria Summary Trial Design One record per tria Tabulation | STUDYID, ts.xpt
summary parameter TSPARMCD,
value TSSEQ
RELREC | Related Records Special Purpose | Onerecord per related Tabulation | STUDYID, relrec.xpt
Datasets record, group of records or RDOMAIN,
datasets USUBJID,
IDVAR,
IDVARVAL,
RELID
SUPP-- Supplemental Specia-Purpose | Onerecord per IDVAR, Tabulation | STUDYID, supp---Xpt or
*x Qualifiers for Datasets IDVARVAL, and QNAM RDOMAIN, suppqual .xpt
[domain name] value per subject USUBJID,
IDVAR,
IDVARVAL,
QNAM

*

different.

**  Separate Supplemental Qualifier datasets of the form supp--.xpt are recommended. See Section 8.4.

3.2.1.1 PRIMARY KEYS

Note that the key variables shown in this table are examples only. A sponsor’s actual key structure may be

Table 3.2.1 above shows examples of what a sponsor might submit as variables that comprise the primary key for
SDTM datasets. Since the purpose of this column isto aid reviewers in understanding the structure of a dataset,
sponsors should list al of the natural keys (see definition below) for the dataset. These keys should define uniqueness
for records within a dataset, and may define arecord sort order. The naming of these keys should be consistent with
the description of the structure in the Structure column. For all the general -observation-class domains (and for some
special-purpose domains), the --SEQ variable was created so that a unique record could be identified consistently
across al of these domains viaits use, along with STUDYID, USUBJID, DOMAIN. In most domains, --SEQ will be
asurrogate key (see definition below) for a set of variables which comprise the natura key. In certain instances, a
Supplemental Qualifier (SUPP--) variable might also contribute to the natural key of arecord for a particular domain.
See assumption 4.1.1.9 for how this should be represented, and for additional information on keys.

A natural key is a piece of data (one or more columns of an entity) that uniquely identify that entity, and distinguish
it from any other row in the table. The advantage of natural keysisthat they exist already, and one does not need to
introduce a new “unnatural” value to the data schema. One of the difficulties in choosing a natural key is that just
about any natural key one can think of has the potential to change. Because they have business meaning, natural
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keys are effectively coupled to the business, and they may need to be reworked when business requirements change.
An example of such achangein clinical trials data would be the addition of a position or location that becomes a
key in a new study, but wasn’t collected in previous studies.

A surrogate key isasingle-part, artificially established identifier for arecord. Surrogate key assignment is a special
case of derived data, one where a portion of the primary key is derived. A surrogate key isimmune to changesin
business needs. In addition, the key depends on only one field, so it’s compact. A common way of deriving surrogate
key valuesisto assign integer values sequentially. The --SEQ variable in the SDTM datasets is an example of a
surrogate key for most datasets; in some instances, however, --SEQ might be a part of a natural key as a replacement
for what might have been akey (e.g. arepeat sequence number) in the sponsor's database

3.2.1.2 CDISC SUBMISSION VALUE-LEVEL METADATA

In general, the CDISC V3.x Findings data models are closely related to normalized, relational data modelsin a
vertical structure of one record per observation. Since the V3.x data structures are fixed, sometimes information that
might have appeared as columns in a more horizontal (denormalized) structure in presentations and reports will
instead be represented as rows in an SDTM Findings structure. Because many different types of observations are all
presented in the same structure, there is a need to provide additional metadata to describe the expected differences
that differentiate, for example, hematology lab results from serum chemistry lab resultsin terms of datatype,
standard units and other attributes.

For example, the Vital Signs data domain could contain subject records related to diastolic and systolic blood
pressure, height, weight, and body mass index (BMI). These data are al submitted in the normalized SDTM
Findings structure of one row per vital signs measurement. This means that there could be five records per subject
(one for each test or measurement) for asingle visit or time point, with the parameter names stored in the Test
Code/Name variables, and the parameter values stored in result variables. Since the unique Test Code/Names could
have different attributes (i.e., different origins, roles, and definitions) there would be a heed to provide value-level
metadata for thisinformation.

The value-level metadata should be provided as a separate section of the Case Report Tabulation Data Definition
Specification (CRT-DDS). Thisinformation, which historically has been submitted as a pdf document named
“define.pdf”, should henceforth be submitted in an XML format. For details on the CDISC specification for
submitting define.xml, see www.cdisc.org/standards/

3.2.2 CONFORMANCE
Conformance with the SDTMIG Domain Modelsis minimally indicated by:

e Following the complete metadata structure for data domains

e Following SDTMIG domain models wherever applicable

e Using SDTM-specified standard domain names and prefixes where applicable

e Using SDTM-specified standard variable names

o Using SDTM-specified variable labels for al standard domains

o Using SDTM-specified datatypesfor all variables

e Following SDTM-specified controlled terminology and format guidelines for variables, when provided

e Including all collected and relevant derived datain one of the standard domains, special -purpose datasets, or
general-observation-class structures

e Including all Required and Expected variables as columns in standard domains, and ensuring that all
Required variables are populated

e Ensuring that each record in a dataset includes the appropriate Identifier and, Timing variables, aswell as a

Topic variable
e Conforming to all business rules described in the CDISC Notes column and general and domain-specific
assumptions.
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4 Assumptions for Domain
Models

4.1 GENERAL ASSUMPTIONS FOR ALL DOMAINS

4.1.1 GENERAL DOMAIN ASSUMPTIONS

4.1.1.1 REVIEW STUDY DATA TABULATION AND IMPLEMENTATION GUIDE

Review the Study Data Tabulation Model as well as this Implementation Guide before attempting to use any of the
individual domain models. See the Case Report Tabulation Data Definition Specification (define.xml), available on
the CDISC website, for information about an xml representation of the define.xml document.

4.1.1.2 RELATIONSHIP TO ANALYSIS DATASETS

Specific guidance on preparing analysis datasets can be found in the CDISC Analysis Dataset Model General
Considerations document, available at www.cdisc.org/standards/

4.1.1.3 ADDITIONAL TIMING VARIABLES

Additional Timing variables can be added as needed to a standard domain model based on the three general
observation classes except where discouraged in Assumption 4.1.4.8 and specific domain assumptions. Timing
variables can be added to special -purpose domains only where specified in the SDTMIG domain model
assumptions. Timing variables cannot be added to SUPPQUAL datasets or to RELREC (described in Section 8).

4.1.1.4 ORDER OF THE VARIABLES

The order of variables in the definexml should reflect the order of variables in the dataset. The order of variablesin
the CDISC domain models has been chosen to facilitate the review of the models and application of the models.
Variables for the three general observation classes should be ordered with Identifiersfirst, followed by the Topic,
Quadlifier, and Timing variables. Within each role, variables are ordered as shown in Tables 2.2.1, 2.2.2, 2.2.3,
2.23.1,22.4,and 2.2.5 of the SDTM.

4.1.1.5 CDISC CORE VARIABLES

The concept of core variable is used both as a measure of compliance, and to provide general guidance to sponsors.
Three categories of variables are specified in the “Core” column in the domain models:

e A Required variable isany variable that is basic to the identification of adatarecord (i.e., essential key
variables and atopic variable) or is necessary to make the record meaningful. Required variables must always
be included in the dataset and cannot be null for any record.

e AnExpected variableis any variable necessary to make arecord useful in the context of a specific domain.
Expected variables may contain some null values, but in most cases will not contain null values for every record.
When no data has been collected for an expected variable, however, a null column should still be included in the
dataset, and a comment should be included in the define.xml to state that data was not collected.

o A Permissible variable should be used in a domain as appropriate when collected or derived. Except where
restricted by specific domain assumptions, any SDTM Timing and Identifier variables, and any Qualifier
variables from the same general observation class are permissible for use in adomain based on that general
observation class. The Sponsor can decide whether a Permissible variable should be included as a column
when all values for that variable are null. The sponsor does not have the discretion to not submit permissible
variables when they contain data.
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