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1Introduction

1.1 Purpose

This document comprises the ClinicaltBdnterchange Standards Consortium (CDISC) Version 1.0 Analysis Data
Model Implementation Guide (ADaMIG), whidfas been prepared by the Analysis Data Model (ADaM) team of
CDISC The ADaMIG specifies ADaMtandarddataset structuseandvariables, includng naming conventionslt
alsospecifies standarsblutionsto implementation issues.

The ADaMIG must be used in close concert with the current version of the Analysis Dataddogi®ient (ADaM
documentywhich is available for download http://www.cdisc.org/adamThe ADaM documengxplains the

purpose of the Analysis Data Modét describes fundamental principles that apply to all analysis datasets, with the
driving principle being that the design of analyd&tasets and associated metadata facilitate explicit communication
of the contenbf, inputto, and purpose of submitted analysis datasEle Analysis Data Modekuppors efficient
generationreplication, and reviewf analysis results

1.2 Background

The user of the ADaMIG must be familiar with the CDISC Study Data Tabulation Model (SDTM) and the Study
Data Tabulation Model Implementation Guide (SDTMIG), both of which are availabtgalwww.cdisc.org/sdtm
since SDTM is the source for AM data

Both the SDTM and ADaM standards were designed to support submission by a sponsor to a regulatory agency such
as the Wited StatesFood and Drug Administration (FDA)Since inception, the CDISC ADaM team has been

ercouraged and informed by FDA statistical and medical reviewers who participate in ADaM meetings as observers,
and who have participated in CDISEDA pilots. The origin of the fundamental principles of ADaM is the need for
transparency of communication tviand scientifically valid review by regulatory agencigése ADaM standard has

been developed to meet the needs of the BBdhindustry ADaM is applicable to a wide range of drug

development activities in addition to FDA regulatory submissidingrovides a standard for transferring datasets

between sponsors and contract research organizations (CROs), development padrniedependent data

monitoring committeesAs adoption of the model becomes more widespreaticémsing, outlicensing and

memers are facilitated through the use of a common model for analysis data and metadata across sponsors

1.3 What is Covered in the ADaMIG

This document describes two ADaM standard data structures: the debganalysis dataséADSL) and the
Basic Data 8ucture (BDS)

The ADSL dataset contaimse record per subjectt contains variables such asbjectlevel population flags,

planned and actual treatment variables for geeiod demaraphic informationstratification and subgrouping

variables, inportant dates, etcADSL containgequired variablegas specified in this documemtus othersubject

level variablesthaa r e i mportant in descr i bi ARSLandits wehtpderetaddtaare x per i ¢
required in a CDIS@ased subimsion of data from a clinical trial even if no other analysis datasets are submitted.

A BDS dataset containsne or more records per subject, per analysis parametesnalysis timepointAnalysis
timepoint is not required; it is dependent on the asialyn situations where there is no analysis timepoint, the
structureis one or more records per subject per analysis paran¥ter structure containsaentral set of variables
that represent the actual data being analyZéut BDS supportparametic and nonparametric analysasch as
analysis of varianceANOVA), analysis of covariancANCOVA), categoricabnalysis logistic regression,
CochranMantelHaenszelWilcoxonranksum time-to-eventanalysis etc

Though theBDS suppors moststatistical analyse#, does not support all statistical analys&sr example, it does
not supporsimultaneous analysis of multiple dependent (resgonsmmg variablesor acorrelation analysis
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across a range of response variablEse BDS was notdesigned t@support analysis ahcidenceof adverse events
or other occurrence data

This version of the implementation guide does not fully cover dose escalationitifgksgration of multiple
studies.

Future Developments
The ADaM team is working oseveraladditionaldocuments

e A specification document for an ADAE dataset supporting analysiciafenceof adverse eventsADAE may
be the first example of a more general structure supporting analys@dencedata, such asoncomitant
medicationsmedical historyetc.

e Adocument that provides detailed specificatitorsand examples of applying the BDStime-to-event
analysis.

e Adocument that contains examples with data and metadata using the BDS for analysearsalgiiasf
covariance

e Adocument that provides a detailed description of the ADaM metadata model and its implementation.
e Adocument defining ADaM compliance.

It is expected that most or all of these documents will ultimately be incorporated into future releasé®aMhe
document and the ADaM Implementation Guide

Integration of multiple studies will also be addressed in a future release of the documents.

1.4 Organization of this Document
This document is organized into the following sections:

e Sectionl provides an overall introduction to the importance of the ADaM standards and how they relate to
other CDISC data standards.

e Section2 provides a review of the fundamental principlesat apply to all ADaM datasets and introduces two
standard structures that are flexible enough to represent the great majority of analysis sitGategaries of
analysis variables are defined and criteria that are deemed important to users of datdgsits are presented

e Section3 defines standard variables for analysis variables that commdlhlge used in the ADaM standard
data structures

e Sectiond presents standard solutions ®DS implementation issuegustrated with examples.

1.5 Definitions

1.5.1 General ADaM Definitions

Analysis-enablingi Required for analysisA column or row is analysienabling ifit is required to perform the
analysis. Examples:the hypertension category column was added to the analysis dataset in order to enable
subgroup analysis, a covariate age was added in order to enable for the analysis-adpestegk a
stratification factor for center was added in multicenter studies

Traceability T The property that enables the understandirig t h e d aandardhe relationshepdetvecen
an element and its predecessor{&aceability facilitates transparency, which is an essential component in
building confidence in a resuitr conclusion Ultimately traceability in ADaM permits the understanding
of the relationship between the analysis results, the analysis datasets, and the @Ddiivs Traceability
is built by clearly establishing the path between an element and isdiat@ predecessort he full path is
traced by going from one element to its predecessors, then on to their predecessors, and so on, back to the
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SDTM domains, and ultimately to the data collection instrument. Note that the CDISC Clinical Data
Acquisition Standards Harmonization (CDASH) standard is harmonized with SDTM and therefore assists
in assuring endio-end traceability.

Supportive i Enabling traceability A column or row is supportive if it is not required in order to perform an
analysis but isricluded in order to facilitate traceabilitExample: the LBSEQ and VISIT columns were
carried over from SDTM in order to promote understanding of how the analysis dataset rows related to the
study tabulation dataset

Recordi Arowin a dataset.

Variablei A column in a dataset.

1.5.2 Basic Data Structure Definitions

Analysis parameteri A row identifier used to uniquely characterize a group of values that share a common
definition. Note thatthe ADaM analysis parameter contains all of the information retxeiquely
identify a group of related analysis valuda contrastthe SDTM --TEST columrmay need to be
combined with qualifier columns such-aBOS,--LOC, --SPEC, etc., in orddo identify a group ofrelated
values Example: The primary efficy analysis parameter fi8-Minute Sitting Systolic Blood Pressure
(mmHg)ol n this document the word fAparametero is used

Analysis timepointi A row identifier used to classify values within an analysis parametetémporal or
conceptual groups used for analys&éhes groupings may be observed, planned or derige@ample:
The primary efficacy analysis was performed at the Week 2, Week 6, and Endpoint analysis timepoints

Analysis valuei (1) The charactefAVALC) or numeric(AVAL) value described by the analysis parameter
The analysis value may be present in the input, datategorization of an input data valoederived
Example: The analysis value of the paramdiéverage Heart Rate (bpmjvas deived as the average of
the three heart rate values measured at each (@3itn addition, values of certain functions are considered
to be analysis valuesExamples: baseline val{BASE), change from baselin€HG).

Parameterinvariant i A derivedcolumn is parametdnvariant if, whenever it is populatedthin an analysis
datasetit is always calculated the same waiyhin the analysis dataseFor example, whenever CHG is
populated, it is always calculated as AVABASE, regardless of the panater However CHG may be
left null where it does not apply, for example for atinee vent par ameter, or i f CHG
pre-baseline rows The property of parameter invariance applies only to analysis variables (columns) that
are function®f AVAL . The purpose of defining parameter invariance is to apply the concept in the rules in
Sectiond.2that help to define thBDS.
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2Fundamentals of he ADaM
Standard

2.1 Fundamental Principles
Analysis datasstmustadhere taertain fundamentadrinciples as described in the Analysis Data Mattelumertt

e Analysis datasetand associated metadatastcleaty and unambiguoulg communicate the content and source
of the datasets supporting the statistical asedgerformed in a clinical study

e Analysis datasstand associated metadatastprovidetraceability toallow an understanding of where an
analysis value (whether an analysis result or an anal
relationship between an analysis value and its predecessdhg)metadata must also identify when analysis
data have been derived or imputed

e Analysis datasetsiustbe readily usablaith commonly available softwarteols

¢ Analysis datasetsiustbe assocated withmetadatdo facilitateclear and unambiguous communicatiddeally
the metadata amachinereadable

e Analysis datasets should have a structure and content that allow statisticasaimalbes performed with
minimal programming Such datasetre described d@analysisreadyd Note that within the context of ADaM,
analysis datasets contain the data needed for the review-arehton of specific statistical analysdsis not
necessary to collate data irftanalysisready datasets solelto support data listings or other nanalytical
displays.

Refer to the ADaM documeat www.cdisc.orgfor more details.

2.2 Traceability

To assist review, analysis datasets and metadata must clearly communicate halytie datasets were created

This requirement implies that the user of the analysis dataset must have at hand the input data used to create the
analysis dataset in order to be able to verify derivati@n€DISC-compliant submission inclug&oth SDTM ad

ADaM datasetsthereforejt follows that the relationship between SDTM and ADaM must be.clHais highlights
the-importance ofraceability between the input dg®DTM) and the analyzed data (ADaM).

Traceability is built by clearly establishingetipath between an element and its immediate predec&dsofull

path is traced by going from one element to its predecessors, then on to their predecessors, and so on, back to the
SDTM domains, and ultimately to the data collection instrument. Noté¢ht&DISC Clinical Data Acquisition
Standards Harmonization (CDASH) standard is harmonized with SDTM and therefore assists in asstoiegend
traceability. Traceability establishes acredataset relationships as well as withiataset relationshipg-or

example, the metadata for flags and other supportive variables within the analysis dataset enables the user to
understand how (angkrhapsvhy) derived records were created

There ardwo levels of traceability:

e Metadataraceabilityenables theser to understand the relationship of éimalysisvariable toits source
dataset(s) and variable(s) and is required for ADaM compliafibis traceability is established by describing
(via metadata) the algorithm userdsteps taketo derive or populatan analysis valugom its immediate
predecessorMetadata traceability is also used to establish the relationship between an analysis result and
analysis dataset(s).

© 2009 Clinical Data Interchange Standards Consortium, Inc. All rights reserved Page 7
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e Data point traceabilitgnables the user to go directly to the specific predecessod(s) and should be
implementedf practicaly feasible This level of traceability can be very helpful when a reviewer is trying to
trace a complex data manipulation patthis traceability is established by providing clear links in the data
(e.g., usef --SEQ variablejo the specific data values used as input for an analysis value.

It may not always be practical or feasible to provide -ghatiat traceability via recorilentifier variables from the
source dataset(s). However metadata traceabiligt always clearly explain how an analysis value was populated
regardless of whether dapaint traceability is also provided.

Very complex derivations may require the creation of intermediate analysis datasets. In these situations, traceability
may be acomplished by submitting those intermediate analysis datasets along with their associated metadata.
Traceability would then involve several steps. The analysis results would be linked by appropriate metadata to the
data which supports the analytical prdaee; those data would be linked to the intermediate analysis data; the
intermediate data would in turn be linked to the source SDTM data.

When traceabity is successfully implementedvwiewersare able to identify:
¢ informationthat exiss in the submited SDTM study tabulation data

¢ informationthatis derivedor imputedwithin the ADaManalysis dataset
e the method used to create deriviedmputeddata

¢ informationused for analyses, in contrastimformationthatis not used for analyses yistincludedto support
traceabilityor future analysis

2.3 The ADaM Data Structures

A fundamentaprinciple of analysis datasets is clear communicatidiven that analysis datasets contain both
sourceand derived data, a central issue becomes communicating how th#egsaad observations were derived
and how observations are used to produce analysis reshksuser onanalysis datasehustbe able to identify
clearly the data inputs and the algorithms usecteate thelerived information If this informationis

communicated in a predictable manner through the use of a standard data structure and metadata,ahe user of
analysis dataset should akle to understand how to appropriately teeanalysis dataset to replicate results or to
explore alternative afgses

Many types of statistical analsdo not require a specialized structuire other wordsthe structure of an analysis
dataset does not necessarily limit the type of analysis that can be done, nor should it limit the communication about
the dataet itself Instead, if a predictable structuranbe used for the majority of analysis datasets, communication
shouldbe enhanced

A predictable structure has other advantagesldition to supporting clear communication to the user of the

analysis dtaset First, apredictable structureaseshe burden of the management of dataset metadata because there
is less variability in the types afbservations andariables that are included®econdsoftware toolsan be

developed tasupport metadata magementanddata review, including tool®testructue the dataé.g.,

transposing) based on known key variablEmally, a predictatte structureallowsan analysis datastt be checked

for conformancewith ADaM standardsusinga set of known conventigwhich can be verified

As described in Sectioh the ADaMIG describes two ADaM standard data structures: the sidyettnalysis
datasefADSL) and the Basic Data Structure (BDSStandard ADaM varidbs are described in Sectidn
Implementation issues, solutions, and examples are presented in 8ectmyether, Sectioriand4 fully specify
the standard data structures.

2.3.1 The ADaM Subject-Level Analysis Dataset ADSL

ADSL containsone record per subject, regardless of the type of clinical trial deSiQBSL is used to praide the
variables that describe attributes of a subjddtis allows simple combining with any other dataset, including
SDTM domainsand analysis dataset8DSL is a source for subjedevel variables used in other analysis datasets,
such as populatiofiags and treatment variableghere is only one ADSL per studADSL and its related metadata
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are required im CDISCbasedsubmissiorof data from a clinical triakven if no other analysis datasets are
submitted

Although it would be technically faible to take every single data value in a study and include them all as variables
in a subjeclevel datasetsuch as ADSL, that is not the intent or the purpose of ADSL. The correct locatkayfor
endpoints andata that vary over time during the cseinof a study is in a BDS dataset.

2.3.2 The ADaM Basic Data Structure (BDS)

A BDS dataset contairane or more records per subject, per analysis pararpeteginalysis timepointAnalysis
timepoint is conditionally required, depending on the analyisisituations where there is no analysis timepoint, the
structureis one or more records per subject per analysis paranigter structure contains a central set of variables
that represent the data being analyzed. These variables include the value &lgradde.g.AVAL) and the
description of the value being analyzedg(,PARAM). Other variables in the dataset provide more information
about the value being analyzesld.,the subject identification) or describe and trace the derivation @fit,

DTYPE) or support the analysis of &.§.,treatment variables, covariates).

Readers are cautioned that ADaM dataset structures do not have counterparts inEsigalke the BDS tends
toward a vertical design, some might perceive it as similar tolid&/Sindings class. HoweveBDS datasets may
be derived from findings, events, interventions and spgciglose SDTMlomains other ADaM datasetsy any
combination thereof. Furthermore, in contrast to SDTM findings class datasets, BDS datasetsqibogidand
flexible support for the performance and review of most statistical analyses.

A recordin ananalysis dataset can represambbservedderived or imputed value required for analysiBor

example, it may be a time to an evestch as théme to whera score became greater thath@sholdvalue or the

time todiscontinuationor it may be a highly derived quantity such as a surrogate for tumor growth rate derived by
fitting a regression model to laboratory dafadata valuanay be desied from any combination of SDTM and/or
ADaM datasets

The BDSis flexible in that additional rows and columns can be added to support the analyses and provide
traceability, according to the rules described in Secti@nHowever, it should be stressed thatistudythere is
often more than one analysis dataset that follows the BD®.capability of adding rows and columns does not
mean that everything should be forced into a single analysis datdmetptimum number of analysis datasets
should be designed for a study, as discussed in the ADaM document.
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3Standard ADaM Variables

This section defines threquiredcharacteristics of standard variab{eslumns) that are frequently neededinalysis datats The ADaM standard requires that
these variable names be used when a variable that contains the content defined i3 8eiciotuded in an analysis dataset.

Section3.1describes variabldsa ADSL. Section3.2 describes variablaa the BDS

In this section, ADaM variables are describethioular format. The two rightmosblumns f Cor e 0 a n d préviddrfoBr@tioNabouetise dariables

to assistusersin preparing their dataset§ hese columns are not meant to be metadata submitted in define.xnfiCarl@ecolumn describes whether a variable

is required, conditionaCDySCeNaoat eed,colrumerpi cvi thé « .Immo Maddediiftficornma ttihoen faThyql
being used to define whether the variable being described is character or numeric. More specific information will leiproeidelata (e.g., text, ager,

float).

Values of ADaM fiCore0 Attribute
e Reqg= Required The variable mudte includedn the dataset.
e Cond = Conditionally required The variablemust beincludedin the dataseh certain circumstances.
e Perm= Permissible The variable may be aluded in the dataset, but is not required

Unless otherwise specified, all ADaM variables are populated as appropriate, meaning nulls are allowsg

General Variable Naming Conventions

1. In a pair ofcorrespondingariables (e.g., TRTP and TRTPN, AVAL and/\/C), the primaryor most commonly usedhriable does not have tkaffix or
extension €.g.,N for Numericor Cfor Charactey.

2. The rames of date imputation flag variables end in DTF,thethames of time imputation flag variables end in TMF.

3. The ranmes of all othechacter flag(or indicator)variables end in FL, anthe names othe correspondingumericflag (orindicatoi variables end in FN
If the flag is used, the character vers{diaL) is required but the numenersion (*FN)can also benicluded

4. Any ADaM variable whose name is the same as an SDTM variald¢be a copy of the SDTM variable, and its labeeaningand valuesnustnot be
modified ADaM adheres to a principle of harmonization knowrfisgsme name, same meaning, sameesiu

5. To ensure compliance with SAS Transport fitedl Qacleconstraints, all ADaM variable names must be no more than 8 characters in length, start with a
letter (not underscoreland be comprised only of letters-@, underscore (_), and numeralsqD All ADaM variable labels must be no more than 40
characters in lengthAll ADaM character variablemust be no more than 200 characters in length

© 2009 Clinical Data Interchange Standards Consortium, Inc. All rights reserved Page 10
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10.

In Section3, an asterisk (*) is sometimes used as a variable name prefix or. stitffsasterisk that appears in a variable namemust be replaced by a
suitable character string, so that the actual variable name is meaningful and complies with the above restrictions.

Thelower case lettersixxo, fiyd, and fizzo that appear in a variable name or label must beeplaced in the actual variable name or label using the
following conventions The letterdixxoin a variable namee(g, TRTxxP, APxxSDT) refer to a specific period whefigxo is replaced with a zerpadded
two-digit integer [0199]. The lower case ledt fiyd in a variable names(g, SITEGRY) refers to a groupiray other categorizatiqran analysiscriterion, or
an analysisange,and is replaced with a single digit@]. The lower case lettéizzoin a variable name (i.eANLzzFL) is an index forhezzth record
selectionalgorithm wherdizzo is replaced with a zerpadded twedigit integer [0199].

Variableswhose namesnd in GRy are grouping variables, where y refers to the grosptmgmeor algorithm(not the category within the groupingor
example SITEGR3 is the name ofvariable containing site groypooled sitehameswhere the guping has been done according totthied site
grouping algorithmSITEGR3 does not mean the third group of sites.

In general,fiSDTM character variablegre converted to numeric variables in ADastasetsthen they should be named as they are in the SDTM with an
i NO s uf fHoxexamplethedimeric version of the DM SEX variableSEXN in an ADaM datas, and a numeric version of RAGERACEN. If
necessary to keep within thecBaracter variable name length limit, the last attar may be removed prior to appending theNste thathis naming
scheme applies only to numeric variables whose valugsometo-one to the values of the equivalent character variaiNese also thattis convention

does not apply to date/time variables.

If any combining of the SDTM character categories is done, the name of the derived ADaM character grouping vai@leledsimo@Ry and the name of

its numeric equivalent should end in GRyN where y is an integer fréBmrepresenting a grouping schenkr example, if a character analysis variable is
created to contain values of Caucasian and-@aucasian from the SDTIRRACE variable that has 5 categories, then it should be named RACEGRYy and its
numeric equivalent should be named RACEGRgN(RACEGR1, RAGEGRI1N). Truncation of the original variable name may be necessary when
appending suffix fragments GRy, or GRyN.

General Timing Variable Conventions

1. Numeric datestimesand datetimeshould be formatted, so as to be human readable with no loss of preg@isaanchoror reference day that all other
dates are numbered from should be cle@dytifiedin the metadata.

2. Variableswhose namesnd in DT are numeric dates.

3. Variableswhose namesnd in DTM are numeric datetimes

4. Variableswhose namesnd in TM are numeric times.

5. Ifa*DTM and associated *TM variable exist, then the *TM variable must match the time pagt*®f TtV variable If a *DTM and associated *DT
variable exist, then the *DT variable must match the date part of the *DTM variable.

6. Variableswhose nameend in DTF are date imputatidiags. *DTF variables represenié level of imputation of th&DT variable based on th&ource
SDTM DTCvariable *DTF =Y if the entire date is imputedDTF = M if monthandday are imputed*DTF = D if only dayis imputed *DTF = null if
*DT equals the SDTM DT@ariabledate part equivalentf a date was imputed DTF must be populated and is requirdbth *DTF and *TMF may be
needed to describe the level of imputationDTM if imputation was done.
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7. Variableswhose namesnd in TMF are time imputatiditags. *TMF variables represenhé level of imputation of #*TM (and *DTM) variable based on
thesourceSDTM DTC variable *TMF = H if the entireime is imputed *TMF = M if minutes and seconds are imputédMF = S if only seconds are
imputed *TMF = null if *TM equals the SDTM DT@®ariabletime part equiveent For a given SDTM DTC variable, if only hours and minutes are ever
collected, and seconds are imputed in *DTM as 00, then it is not necessary to set *i3dF mwever if seconds are generally collected but are missing
in a given value of the DT@ariable and imputed as 00, or if a collected value of seconds is changed in the creation of *DTM, then the difference is
significant and should be qualified in *TMH a time was imputed FMF must be populated and is requirdgioth *DTF and *TMF may ba&eeded to
describe the level of imputation iDTM if imputation was done.

8. Variableswhose namesnd in DYare relative day variablesn ADaM as in the SDTM, there is no day B there is a need to create a relative day variable
that includes day Ohen its name must not end in DXDaM relative day variables need not be anchored by SDTM RFSTIWi@&@n SDTM.RFSTDTC
is not the anchor date then the anchor date used must be stargkDaM dataset

9. Names ofitming start variableend withan Sfollowed bythe two characters indicating the type of timing (e.g., SDT, STiMess otherwise specified
elsewhere in Section 3

10. Names ofiming end variablesnd withan Efollowed bythe two characters indicating the type of timing (e.g., EDT, ETiMlessotherwise specified
elsewhere in Section 3

11. The last section ofable3.2.31 presents standard suffix naming conventions for-deéned supportive variables containing numeric dates, times,
datetimes, and relative days, aslivas date and time imputation flags. These conventions are applicable to both ADSL and BDS datasets.

The reader is cautioned that the root or prefix (represented by *) of suespesified supportive ADaM date/time variable names must be choseoanéth
to prevent unintended conflicts among other such names and standard numeric versions of possible SDTM variable naitglsr, popantially
problematic values for userdefined roots/prefixes (*) include

e Oneletter prefixes.

For an example of the problem, if * is Q, then a date *DT would be QDT; however, a starting date *SDT would be QSDT, witipbtextially be
confusing if the user intended QSDT to be something other than the numeric date version of the SDTM varigBle QSD

e Two-letter prefixesexceptwhen intentionally chosen to refer explicitly to a specific SDTM domain areDiC, --STDTC, and/or-ENDTC
variables.

For an example of an appropriate intentional use of a two-fatéix, if * is LB, then *DT is LBDT, the numeric date version of SDTM LBDTC.

For an example of the problem, if * is QQ, then a date *DT would be QQDT, which would potentially be confusing if thended iQQDT to be
something other than the numeric date version of a potential SDTisbieQQDTC.

e Threeletter prefixes ending in S or E.

For an example of the problem, if * is QQS, then a date *DT would be QQSDT, which would potentially be confusing ifithendsst QQSDT to be
something other than the numeric date version of anfiatesSDTM variable QQSTDTC.

General Flag Variable Conventions

1. Thetermsfiflagd andfindicato are synonymous, arfflag variables are sometimes referred to simplyfflags 0
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2. Population fags must be included indataset if the dataset is analyzed by the given population. At least one population flag is feqdatedets used for
analysis All applicable subjeelevel population flags must be present in ADSL.

3. Character and numeric subjdetel population flag names end in FL and FN, respectiv8inilarly, parametelevel population flag names end in PFL
and PFN, and recorbbvel population flag names end in RFL and RFN.

For subjecievel character population flag variablds:= no (not included in the population), Y = yes (included). Null values are not allowed.
For subjecievel numeric population flagariables: 0 = no (not included), 1 = yes (included). Null values are not allowed.
For parametelevel and recordevel character population flag variablég= yes (included). Null values are allowed.

For parametelevel and recordevel numeric poplation flag variables:1 = yes (included). Null values are allowed.

© N o g &

In addition to the population flag variables defined in Section 3, other population flag variables may be added to Ale&vadataeded, and must comply
with these conventions.

9. Forcharacter flags that are not population flags, a scheme of Y/N/null, or Y/null may be specified. As inditaléel3r2.61, some common character
flags use the scheme Y/null. Correading 1/0/null and 1/null schemes apply to numeric flags that are not population indicators.

10. Additional flags may be added if their names and values comply with these conventions.

Additional Information about Section 3

In general, the variable lalsdpedfied in the tables in Section 3 are requir@ithere areonly two exceptiorsto thisrule:

(1) descriptivetext is allowedat the end ofhe labels of/ariableswhose namesontainindexesfiyo or fizzo; and

(2) asteriskg*) and ellipses (...)n specifiedvariable labels should be replaced by the sponsor with appropriate text

It is important to note that the standard variable labels by no means imply the use of standard derivation algorittsnslas @ssl/or sponsors.

Controlled terminology has been demetd for the values of certain ADaM variabl&he most current CDISC terminology sets can be accessed via the CDISC
website (www.cdisc.org)In the tables in Section 3, the parenthesized external codelist name appears in the columiiCabelistl/ @ntrolled Termé where
relevant. Where examples of controlled terms appear in this document, they should be considered examples only; the officiahedatesti€DISC set

available through the website.

Note thatCDISCexternalcontrolledterminology sets do nopermit inclusion ohull (absence of galug in the list of valid termsHowever, mless specified in
the definition for a specific variable below, null is allowed.

Additional variables not defineid Section 3nay be necessatyg enable thanalysisor to support traceabilitgndmay therefordoe added to ADaM dataset
providing that theyadhere taheADaM naming conventionandrulesasdefined inthis document
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3.1 ADSL Variables

In the ADaM document, it is noted thatte of the requimaents of ADaM is thafDSL and its related metadata are required in a CER&&ed submission of
data from a clinical trial even if no other analysis datasets are subniittedstructure of ADSL is one record per subject, regardless of the type ofldfiilca
design ADSL is used to provide the variables that describe attributes of a subject

This section lists thetandardrariables that are required to be in every AD®)ther subjectevel variables that are important in describing a su@ject
experience in the triahrealsoincluded in ADSL.

Although it would be technically feasible to take every single data value in a study and thelwdes variables in ADSLthat is not the intent or the purpose of
ADSL. The correct location for data thatry over time during the course of a study is in a BDS dat&sstexample, ne would not normally include key
endpoint valuegn ADSL.

Table 3.11 ADSL Variables

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms
Study Identifiers
STUDYID Study Identifier | Char Req Must be identical to the SDTM variables DM.STUDYID, DM.USUBJID, DM.SUBJI
USUBJID Unique Subject | Char Req |and DM.SITEID.
Identifier
SUBJID Subject Identifier | Cha Req
for the Study
SITEID Study Site Char Req
Identifier
SITEGRy Pooled Site Char Perm | Character description of a grouping or pooling of clinical sites for analysis purpgese
Group y example SITEGR3 is the name of a variable containing site gr@upoledsite) names,

where the grouping has been done according to the third site grouping algdefimad
in variable metadaf&8ITEGR3 does not mean the third group of sites.

SITEGRyN Pooled Site Num Perm | The numeric code for SITEGRYneto-one map to SITEGRy
Group y(N)
Subject Demographics
AGE Age Num Req | The age of the subject is a required variable in ADBlthe variable is not a copy of
DM.AGE, then an additional differently named variable must be added
AGEU Age Units Char | (AGEU) Req |Thewmi ts for the subject 6s .&#thevarialde isanota e

copy of DM.AGEU,then an additional differently named variable must be added
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Table 3.11 ADSL Variables

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms
SEX Sex Char | (SEX) Req | The sex of the subject is a required variable in AD8lthe varialte is not a copy of
DM.SEX, then an additional differently named variable must be added
RACE Race Char | (RACE) Req | The race of the subject is a required variable in ADBLhe variable is not a copy of
DM.RACE, then an additional differently named \asle must be added
RACEGRYy Pooled Race Char Perm | Character description of a grouping or pooling of subject race for analysis purpose
Groupy
RACEGRyN | Pooled Race Num Perm | The numeric code for RACEGRYrders the grouping or pooling diilgect race for
Group y(N) analysis and reportingOneto-one map to RACEGRy
Population Indicator(s)
FASFL Full Analysis Set | Char |Y, N Cond | A character indicator variable is required for every population that is defined in the
Population Flag statistical analsis plan A minimum of onesubjectlevel population flag variable is
SAFFL Safety Population Char |Y, N Cond | required for every clinical trialAdditional population flags may be addetihe values
Flag of subjectlevel population flags cannot be blanK. aflag is used, theorresponding
ITTFL IntentTo-Treat Char |Y, N Cond | numert version (*FN)can also be included
Population Flag
PPROTFL PerProtocol Char |Y,N Cond
Population Flag
COMPLFL Completers Char |Y,N Cond
Population Flag
RANDFL Rardomized Char |Y,N Cond
Population Flag
ENRLFL Enrolled Char |Y,N Cond
Population Flag
Treatment Variables
ARM Description of Char Req DM.ARM
Planned Arm
TRTxxP Planned Char Req Subjectlevel identifier that represents tpianned treatment for period x¥n a one
Treatment for period randomized trial, TRTO1P would be the treatment to which the subject was
Period xx randomized TRTxxP mightbe derived from the SDTM DM variable ARM\t least
TRTO1P is required.
TRTxxPN Planned Num Perm | The numeric codgariablefor TRTxxP Oneto-one map to TRTxxP
Treatment for
Peaiod xx (N)
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Table 3.11 ADSL Variables

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms
TRTxXA Actual Treatment| Char Cond | Subjectlevel identifier that represents the actual treatment for the subject for perio
for Period xx Required when actual trimlaent does not match planned and there is an analysis of
data as treated.
TRTxxAN Actual Treatment| Num Perm | The numeric codeariablefor TRTxXA. Oneto-one map to TRTxxA
for Period xx(N)
TRTSEQP Planned Sequeng Char Cond | Requied when there is a sequence of treatments that are analyzed, for example ir|
of Treatments crossover designTRTSEQP is not necessarily equal to ARM, for example if ARM
contains elements that are not relevant to analysis of treatments or ARM is not full
descriptive .9, GROUP 1, 60 AVvEerevwrappiicable, TRTSEQP is
required even if identical to ARM
TRTSEQPN | Planned Sequend Num Perm | Numeric version of TRTSEQROneto-one map to TRSEQP.
of TreatmentgN)
TRTSEQA Actual Sequence| Char Cond | TRTSEQA is required if a situation occurred in the conduct of the trial where a sub
of Treatments received a sequence of treatments other than what was planned
TRTSEQAN | Actual Sequence| Num Perm | Numeric version of TRTSEQAOnNeto-one map tar RTSEQA.
of TreatmentgN)
TRxxPGy Planned Pooled |Char Perm | Planned pooled treatmenfgr period xx Useful when planned treatments (TRP) in
Treatment y for the specified periodx are pooled together for analysiscording to pooling algorithm y
Period xx For examplewhen in period 2 the fit pooling algorithm dicttes thatll doses of Drug
A (TRO2PG1=fAll doses of Drug A) arepooled together focomparsonto all doses of
Drug B (TRO2PG11All doses of Drug B). Each value of TRIXP is pooled within at
most ore value of TRXPGy.
TRxxPGYN Planned Pooled | Char Perm | The numeric code for TRxxPGYDneto-one map to TRxxPGy
Trty for Pefod
xx (N)
TRXXAGyY Actual Pooled Char Cond | Actual pooled treatmentfpr period xx Required wha TRxxPGy is present and
Treatment y for TRTxxA is present
Period xx
TRxXAGYN | Actual PooledTrt | Char Perm | The numeric code for TRxXxAGyOneto-one map to TRXXAGy
y for Period xx
(N)
Trial Dates
RANDDT Date of Num Cond | Required in randomized trials

Randomization
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Table 3.11 ADSL Variables

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms

TRTSDT Date of First Num Cond | Date offirst exposure to treatment for a subject in a stutiRTSDT andor TRTSDTM
Exposure to arerequired ifthere isan investigational product.
Treatment

TRTSTM Time of First Num Perm | Time offirst exposure to treatment for a subject in a study
Exposureo
Treatment

TRTSDTM Datdime of First | Num Cond | Datetime of firstexposure to treatment for a subject in a stutiyTSDT andor
Exposure to TRTSDTM arerequired if there is an investigational product.
Treatment

TRTSDTF Dateof First Char | (DATEFL) Cond | The level of mputationof date offirst exposure to treatmenBee General Timing
Exposurdmput Variable Conventios6.
Flag

TRTSTMF Time of First Char | (TIMEFL) Cond | The level of imputation dime offirst exposure to treatmenSee General Timing
Exposure Imput Variable Conventios7.
Flag

TRTEDT Date of Last Num Cond | Date oflast exposure to treatment for a subject in a sStidRTEDT and/orTRTEDTM
Exposure to arerequired ifthere isan investigatinal product.
Treatment

TRTETM Time of Last Num Perm | Time oflast exposure to treatment for a subject in a study.
Exposure to
Treatment

TRTEDTM Datdime of Last | Num Cond | Datetime oflast exposure to treatment for a subject in a stGdRTEDT and/or
Exposure to TRTEDTM arerequired ifthere isan investigational product
Treatment

TRTEDTF Dateof Last Char | (DATEFL) Cond | The level of imputation oflate oflastexposureo treatment See General Timing
Exposurdmput Variable Conventios6.
Flag

TRTETMF Time o Last Char | (TIMEFL) Cond | The level of imputation dime of lastexposureo treatment See General Timing
Exposure Imput Variable Conventios7.
Flag

TRxxSDT Date of First Num Cond | Date offirst exposure to treatment in perigd. TRxxSDT and/or TRxxSDTM is
Exposure in required in trial designs where multiple treatments are divéine same subjectuch as
Period xx a crossover desigrAlso useful in designs where multiple periods exist for the same

treatment (i.e., multiple cycles of the samadgttreatment).
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Table 3.11 ADSL Variables

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms

TRxXSTM Time of First Num Cond | The starting time of exposure in period XkRxxSTM and/or TRxxSDTM areequired
Exposure in in trial designs where multiple treatments are gitcethe same subjectuch as a
Period xx crossover desigrand time is important to the analysis

TRxxSDTM | Datetime of First | Num Cond | Datetime of first exposure to treatment in period xx. TRxxSDT and/or TRXxSBXEM
Exposure in required in trial designs where multiple treatments are given to the sabject, such a
Period xx a crossover design.

TRxxSDTF DatelstExposure Char | (DATEFL) Cond | The level of imputation oflate offirst exposureo treatmenin period x. See General
Period xxImput Timing Variable Conventio#®6.
Flag

TRxxSTMF | Time 1st Char | (TIMEFL) Cond | The level of imputation dfime of first exposure in period xxSee General Timing
Exposure Period Variable Conventiog#7.
xx Imput. Flag

TRXXEDT Date of Last Num Cond | Date oflastexposure in periogx. TRXXEDT and/or TRXXEDTM areequired in trial
Exposure in designs where multiple treatments gireento the same subjecuch as a crossover
Period xx design

TRXXETM Time ofLast Num Cond | The ending time of exposure in period XkRXxXxETM and/or TRXXEDTM a required
Exposure in in trial designs where multiple treatments are gitethe same subjectuch as a
Period xx crossover desigrand ending time is important to the analysis.

TRXXEDTM | Datdime ofLast | Num Cond | The datetime of last exposure tedtment in period xx. TRxXEDT and/or TRXXEDTM
Exposure in are requiredn trial designs where multiple treatments are gitwethe same subjeciuch
Period xx as a crossover design

TRXXEDTF DatelLast Char | (DATEFL) Cond | The level of imputatin ofdate oflastexposure in periodx See General Timing
Exposure Period Variable Conventios6.
xx Imput Flag

TRxXETMF | Time Last Char | (TIMEFL) Cond | The level of imputation dfime oflastexposure in period xxSee General Timing
Exposure Period Variable Converibn #7.
xx Imput Flag

APXXSDT Periodxx Start Num Perm | The starting datef periodxx.
Date

APXXSTM Periodxx Start Num Perm | The starting timef periodxx.
Time

APxxSDTM | Periodxx Start Num Perm | The starting datetimef periodxx.
Datdime

APxxSDTF | Periodxx Stat Char | (DATEFL) Cond | The level of imputation gberiodxx startdate See General Timing Variable Conventi

Date Imput Flag

#6.
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Table 3.11 ADSL Variables

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms

APXXSTMF | Periodxx Start Char | (TIMEFL) Cond | The level of imputation gberiodxx starttime. See Generaliming Variable Conventiot
Time Imput Flag #7.

APXXEDT Periodxx End Num Perm | The ending datef periodxx.
Date

APXXETM Periodxx End Num Perm | The ending timef periodxx.
Time

APXXEDTM | Periodxx End Num Perm | The ending datetimef periodxx.
Date/Time

APXXEDTF | Periodxx End Char | (DATEFL) Cond | The level of imputation gberiodxx enddate See General Timing Variable Conventic
Date Imput Flag #6.

APXXETMF | PeriodEnd Time |Char | (TIMEFL) Cond | The level of imputation gberiodxx endtime. See Generaliming Variable Convention

Imput Flag

#7.
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3.2 ADaM Basic Data Structure (BDS) Variables

The ADaM document introducelse ADaM Basic Data Structuré BDS dataset contairene or more records per subject, per analysis parametesnalysis
timepoint Analysis timepoint is conditionally required, depending on the analyisisituations where there is no analysis timepoint, the struistoree or more
records per subject per analysis paramelgpically there are several BDS datasets in a stiithys sectionof the ADaMIG defines thestandardsariables used
in BDS datasetsSee Sectio.1for ADSL variables, any of which may be copied to basic structure datasets to support traceability or enable analysis

3.2.1 Subject Identifier Variables for BDS Datasets
Table 3.2.11 Subject Identifier Variables for BDS Datasets

Variable Variable Label | Type | Codelist/ | Core CDISC Notes
Name Controlled
Terms

STUDYID Study Identifier | Char Req |SDTM DM.STUDYID

USUBJID Unique Subject | Char Req |SDTM DM.USUBJID
Identifier

SUBJID Subject Identifier | Char Perm | SDTM DM.SUBJID. SUBJID is required in ADSLbut permissible in other datasets.
for the Study

SITEID Study Site Char Perm |SDTM DM.SITEID. SITEID is required in ADSLbut permissible in other datasets.
Identifier
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3.2.2 Treatment Variables for BDS Datasets
Table 3.2.21 Treatment Variables for BDS Datasets

Variable Variable Label | Type | Codeist/ Core CDISC Notes
Name Controlled
Terms
TRTP Planned Char Req | TRTPis a recordevelidentifier that represents the planned treatrattnibhuted tca
Treatment recordfor analysis purposesTRTPindicates how treatment varies by record within a

subjectandenablesanalysis of crossver and other design§ RTxxP (copied from
ADSL) mayalso be needeftir some analysipurposesand may be useful for
traceability and to provide context

TRTPN Planned Num Perm | The numeric code for TRTROneto-one map to TRTP

TreatmeniN)

TRTA Actual Treatment Char Cond | TRTAIs a recordevelidentifier that represents tlaetualtreatmenfttributed toa
recordfor analysis purposes. TRTAdicateshow treatment varies by record within a
subject anaknables argsis of crosever and othemulti-perioddesigns TRTxxA
(copied from ADSL)mayalso be needed for some analysisposesand may be usefy
for tracaability and to provide contexfTRTA is required whethere is an analysis of
data as treated and atbt one subjetias anydata associated with a treatment other
than the planned treatment

TRTAN Actual Treatment Num Perm | The numeric code for TRTAOneto-one map to TRTA

(N)
TRTPGy Planned Pooled | Char Perm | Planned pooled treatmey. fiyo represents an integer-g corresponding to a
Treatment y particular pooling schemeJseful when planned treatments (TRTP) are pooled togg
for analysis, for example when all doses of Drug A (TRTPG1=All doses of Drug A
compared to all doses of Oyl (TRTPG1=All doses of Drug B)Each value of TRTP
is pooled within at most one value of TRTRQWay vary by record within a subject.
TRTPGyN Planned Pooled | Num Perm | The numeric code for TRTPGYDneto-one map to TRTPGy
Treatment y(N)
TRTAGyY Actual Pooled Char Cond | Actual pooled treatment yfiyo represents an integer-g corresponding to a particulal
Treatment y pooling schemeRequired when TRTPGy is present and TRTA is presklay vary by
record within a subject.
TRTAGYN Actual Pooled | Num Perm | The numeric code for TRTAGYOneto-one map to TRTAGy

Treatment y(N)
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3.2.3 Timing Variables for BDS Datasets

Any SDTM timing variablegincluding, but not limited toEPOCH,--DTC, --DY, VISITNUM, VISIT, andVISITDY) may becopiedinto analysiglatasets if
they would help teupportdata traceabilitandbr show how ADaM timing variables contrast witle SDTMdata

Table3.2.31 definesanalysistiming variables foBDS datasets Thetiming variablesvhose names t a r t

wi t baretthe @mirg eatiablesrdiredtli

associated with the AVARnd AVALC variablesin the analysis dataset.

Timing variables€.g, *DT) not directly characterizing AVAL should be prefixed by a @wer string instead of the placeholder asterisk showalife3.2.31,

so that their actual names comply with the variable naming conventions described at the beginning &. Seatiamy cases, the prefix for these date and time

variables would match that of an SDT-MDTC, --STDTC or--ENDTC variable nameFor example, if a numeric date variable were created f8TDTC,

then it would benamed--SDT. However, if--DTC or--STDTC is the date that is associated with AVAL and AVALC, its numeric equivalent should be named

ADT. The General Timing Variable Conventions documented at the beginn8ertbn3 apply here as well
Table 3.2.31 Timing Variables for BDS Datasets

Variable Variable Label | Type | Codelist/ | Core CDISC Notes
Name Controlled
Terms
ADT Analysis Date Num Perm | The date associatedttvAVAL and/or AVALC in numeric format
ATM Analysis Time Num Perm | The time associated withVAL and/or AVALC in numeric format
ADTM Analysis Num Perm | The date/time associated WAKAL and/or AVALC in numeric format
Date/Time
ADY Analysis Réative | Num Perm | The relative day oAVAL and/or AVALC. The number of days from a reference date
Day necessarily DM.RFSTDTC) to ADTT he reference date should be indicated in the
variablelevel metadata for ADY and the reference date should beded as a variable
in the given analysis dataset or alternatively in ADSL.
ADTF Analysis Date Char | (DATEFL) Cond | The level of imputation of ADT based on theurceSDTM DTC variable See General
ImputationFlag Timing Variable Conventio#6.
ATMF Analyds Time Char | (TIMEFL) Cond | The level of imputation of ATM based on teeurceSDTM DTC variable See General
ImputationFlag Timing Variable Conventio#7.
ASTDT Analysis Start Num Perm | Thestartdate associated with/AL and/or AVALC. ASTDT andAENDT may be usefu
Date for traceabilitywhen AVAL summarizes data collected over an interval of time, or wi
AVAL is a duration.
ASTTM Analysis Start Num Perm | The start timeassociagd with AVAL and/or AVALC. ASTTM andAENTM may be
Time useful for tracehility when AVAL summarizes data collected over an interval of time
when AVAL is a duration.
ASTDTM Analysis Start Num Perm | The start datetimassociatd with AVAL and/or AVALC. ASTDTM andAENDTM may

Date/Time

be useful for traceability when AVAKkummarizes data collected over an interval of tif
or when AVAL is a duration.
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Table 3.2.31 Timing Variables for BDS Datasets

Variable Variable Label | Type | Codelist/ | Core CDISC Notes
Name Controlled
Terms

ASTDY Analysis Start Num Perm | The number of days from a reference date (not necessarily DM.RFSTDASY {oT.

Relative Day The reference datariableshould be indicateth the variabldevel metadata for
ASTDY and the reference datariableshould be included as a variableaimanalysis
dataseftypically, but not necessarily, ADSL).

ASTDTF Analysis Start Char | (DATEFL) Cond | The level of imputatiomf ASTDT based on the source SDTM DTC variabBee
Date Imputation General Timing Variable Conventigitb.
Flag

ASTTMF Analysis Start Char | (TIMEFL) Cond | The level of imputation dASTTM based on the source SDTM DTC variab&ee
Time Imputation General Timing Variald Conventior#7.
Flag

AENDT Analysis End Num Perm | Theenddate associated wit/AL and/or AVALC. See als@STDT.
Date

AENTM Analysis End Num Perm | Theend timeassociated with AVAL and/or AVALC See als@ASTTM.
Time

AENDTM Analysis End Num Perm | Theenddatdime associated with AVAL and/or AVALC See alséASTDTM.
Date/Time

AENDY Analysis End Num Perm | The number of days from a reference date (not necessarily DM.RFSTDAENIDT.
Relative Day See als@ASTDY.

AENDTF Analysis End Char | (DATEFL) Cond | The level of imputation dAENDT based on the source SDTM DTC variab&ee
Date Imputatio General Timing Variable Conventigitt.
Flag

AENTMF Analysis End Char |(TIMEFL) Cond | The level of imputation dAENTM based on the sour&DTM DTC variable See

Time Imputation
Flag

General Timing Variable ConventigtY.
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Table 3.2.31 Timing Variables for BDS Datasets

Variable
Name

Variable Label

Type

Codelist /
Controlled
Terms

Core

CDISC Notes

AVISIT

AnalysisVisit

Char

Cond

AVISIT may contain thevisit names as observe d (i.e., fr&@DTM VISIT), derived visit
namestime window names, conceptual descripti(gsch astverage Endooint, etc), or
a combination of any of thes@VISIT is a derived field and does not have to map to
VISIT from the SDTM AVISIT represents the analysissit of the record, but it does n
mean that the record was analyzddhere are often multiple cerds for the same subje|
and parameter that have the same value of AVIBNLzzFL and other variables may
be needed to identify the records selected for any given ana8eisSectiol.2.6for
metadata adwut flag variables AVISIT should be unique for a giveanalysisvisit
window: In the event that a record does not fall withiy @anedefinedanalysigimepoint
window, AVISIT canbe populatedh any way that the sponsor chooses to indicate th
fact(.e.,bl ank or fA NoThe waly thad AVi8I& i Ga)jculateihcluding the
variables used in its derivatipshould be indicated in the variable metadata for AVIS
The values and the rules for deriving AVISIT may be different for different paresnet
within the same dataseYalues of AVISIT are sponsatefined and are often directly
usable in Clinical Study Report displays

AVISITN

AnalysisVisit (N)

Num

Perm

A numericrepresentation of AVISITThis may be a protocol visit numberweek or
cycle numberan analysivisit number, or any other number logically related to AVIS
or useful for sortinghat is needed for analysigVithin a parameterhere is aoneto-one
mappingbetween AVISITN and AVISITso that AVISITN has the same value &ach
distinct AVISIT. In the event that a record does not fall withiry aredefinedanalysis
timepoint windowAVISIT N canbe populatedh any way that the sponsor chooses to
indicate this fact€.g, may be null).Values of AVISITN are sponsatefined.

ATPT

Analysis
Timepoint

Char

Perm

The analysis time point description which is required if analysis times are derived

Timepoints are relative to ATPTREF

ATPT can be within an analysis visit (e.g., blood pressure assessments at 10 min,
and 3 min postdose at AVISIT=Week 1) or can be unrelated to AVISIT (e.g., migra
symptoms 30 min, 60 min, and 120 min pdete for attack 1).

ATPTN

Analysis
Timepoint(N)

Num

Perm

ATPTN provides a numeric representation of ATRVithin the same paramet¢here is
aoneto-one mappindpetweemTPT and ATPTN

ATPTREF

Analysis
Timepoint
Reference

Char

Perm

Description of the fixed reference point referred to by ATPT/ATPTN.

APERIOD

Period

Num

Perm

The numeric value characterizitige periodto whichthe record belongsThe value of
APERIOD mustbe consistent with the xx value in TRTXXHRTxxA, and all variables
whose names begin with TRxx and APxx
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Table 3.2.31 Timing Variables for BDS Datasets

Variable Variable Label | Type | Codelist/ | Core CDISC Notes
Name Controlled
Terms
APERIODC | Period(C) Char Perm | Text characterizingp whichperiodthe record belongsOneto-one nap to APERIOD.
APHASE Phase Char Perm | Generally, ehigherlevel categorization of APERIODDoes not replace APERIOD,
because APERIOD provides the indexing for the TRxx and APxx variables.

ARELTM Analysis Relative| Num Perm | The time relative tananchor time. When ARELTM is present, the anchor time vari

Time andARELTMU must also be included in the dataset, and the anchor time variable
be identified in the metadata for ARELTM.

ARELTMU Analysis Relative| Char Cond | The unitsof ARELTM. For exampl erfi Mi NMOUESO 0o AREL
Time Unit required if ARELTM is present

APERSDT PeriodStart Date | Num Perm | The starting date for thgerioddefined by APERIOD.

APERSTM PeriodStart Time | Num Perm | The starting time for thperioddefined by AEERIOD.

APERSDTM | PeriodStart Num Perm | The starting datetime for theerioddefined by APERIOD.
Date/Time

APERSDTF | PeriodStart Date | Char | (DATEFL) Cond | Thelevel of imputation oAPERSDT based on the sour&DTM DTC variable See
Imput Flag General Tinng Variable Conventio#®6.

APERSTMF | PeriodStart Time | Char | (TIMEFL) Cond | Thelevel of imputation oAPERSTM based on the sour&DTM DTC variable See
Imput Flag General Timing Variable Conventigiy.

APEREDT PeriodEnd Date | Num Perm | The ending datéor theperioddefined by APERIOD.

APERETM PeriodEnd Time | Num Perm | The ending time for thperioddefined by APERIOD.

APEREDTM | PeriodEnd Num Perm | The ending datetime for theerioddefined by APERIOD.
Date/Time

APEREDTF | PeriodEnd Date |Char |(DATEFL) Cond | Thelevel of imputation oAPEREDT based on the sour&DTM DTC variable See
Imput Flag General Timing Variable Conventigit.

APERETMF | PeriodEnd Time | Char |(TIMEFL) Cond | Thelevel of imputation oAPERETM based on the sour&DTM DTCvariable See
Imput Flag General Timing Variable Conventigty.

The following timing variables are not directly descriptive of the

analysis VA& (and/or AVALC) but may be includetbr support of review.There may

be a number of 0 s andicated bgtfh et hie* sdeeepBeamralliTarbnly ¥asabla Gonvention #11 for importantautions regarding the
A*0 prefix
*DT Date of Num Perm | Analysis date not directly characteriziRgAL and/or AVALC in numeric format
*T™M Ti me of Num Perm | Analyss time not directly characterizir®/AL and/or AVALC in numeric format
*DTM Dat e/ Ti mNum Perm | Analysis date/time not directly characterizidgAL and/or AVALC in numeric format
*ADY Relative Day of | Num Perm | Analysis relative day not dicly characterizing®VAL and/or AVALC.

é
*DTF Date Imputation | Char | (DATEFL) Cond | Thelevel of imputation ofDT based on the sour&TM DTC variable See General

Qualof é

Timing Variable Conventio#®6.
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Table 3.2.31 Timing Variables for BDS Datasets

Variable Variable Label | Type | Codelist/ | Core CDISC Notes
Name Controlled
Terms

*TMF Time Imputation | Char | (TIMEFL) Cond | Thelevel of imputation ofTM based on the sour@&DTM DTC variable See General
Flagof é Timing Variable Conventio#7.

*SDT Start Da|Num Perm | Starting analysis date not directly characteriZWgL and/or AVALC in numeric

format
*STM Start Time ofé Num Perm | Starting analysis time not directly characteriz®@\L and/or AVALC in numeric
format

*SDTM Start Date/Time | Num Perm | Starting analysis date/time not directly characteriAdgL and/or AVALC in numeric
of & format

*SDY Relative StarDay| Num Perm | Starting analysis relative day not directly characteriZ§lL and/or AVALC.
of &

*SDTF StartDate Char | (DATEFL) Cond | Thelevel of imputation of SDT based on the sour&TM DTC variable See Genera
ImputationFlag Timing Variabk Conventior#6.
of é

*STMF StartTime Char | (TIMEFL) Cond | Thelevel of imputation of STM based on the sour&DTM DTC variable See Genera
ImputationQual Timing Variable Conventio#7.
of é

*EDT End Dat e Num Perm | Ending analysis date not directlyastacterizingAVAL and/or AVALC in numeric format

*ETM End Ti me|Num Perm | Ending analysis time not directly characteriz®AL and/or AVALC in numeric format

*EDTM End Date/Time off Num Perm | Ending analysis date/time not directly charactagZ2VAL and/or AVALC in numeric
e format

*EDY Relative End Day| Num Perm | Endinganalysis relative day not directly characteriz®\L and/or AVALC.
of &

*EDTF EndDate Char | (DATEFL) Cond | Thelevel of imputation of EDT based orthe sourcesDTM DTC variable See Genera
ImputationFlag Timing Variable Conventio#6.
of é

*ETMF EndTime Char | (TIMEFL) Cond | Thelevel of imputation of ETM based on the sour&DTM DTC variable See Generz

ImputationFlag

of é

Timing Variable Conventio#7.
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3.2.4 Analysis Parameter Variables for BDS Datasets

Table 3.2.41Analysis Parameter Variables for BDS Datasets

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms

PARAM Parameter Char Req | Thedescription of the analysis parametBrx a mp | e s i n Systolid Blood fi
Pressure (mm Hg), i L\iemtit(Rg))q fiTime to First Hypertension Event (Dags)
fiEstimated Tumor Growth Raieetc PARAM should be sufficient to describe
unambiguouslyhe contents oAVAL and/or AVALC. PARAM mustincludetest,units
(if appropriatg specimen typdpcation, positionand any other applicable qualifying
information needed, any additional information such as transformation function, an
indeed any texthat is neededPARAM may be longer than 40 characters in length
PARAM is often directly usable in Clinical Study Report displap®te that in the
ADaMIG, fiparametadis a synonym ofianalysis parametér.

PARAMCD Parameter Code | Char Req The short nme of the analysis parameter in PARAMalues of PARAMCD should
follow SAS 5 variable naming conventions (8 characters or less; starts with a lette
contains only letters and digitsThere must be a ofte-one mapping with PARAM
ExamplesSYSBP, LWEGHT, HYPEREVT.

PARAMN Paramete(N) Num Perm | Useful for ordering and programmatitanipulation There must be a orte-one
mapping with PARAM Must be an integer.

PARAMTYP | Parameter Type |Char | (PARAMTY |Perm |Indicator of whether the parameter is dedwas a function of one or more other

P) parametersThis should not be confused with DTYPE which is relevant to derived
AVAL and/or AVALC values.
PARCATY Parameter Char Perm | A categorization of PARAM For example, value of PARCAT1 might grotipe
Category y parameters having to do with a particular questionnaire, lab specimen type, or are
investigation
PARCATYN | Parameter Num Perm | A numeric representation of PARCATYhis can be used for operations on PARCATY
Category YN) There should be a ore one relationship between PARCATy and PARCATyN.
AVAL Analysis Value | Num Req Numeric analysis value described by PARAM.
AVALC Analysis Value | Char (at Character analysis value described by PARAMALC can be acharacter string
© least | mappingto AVAL , but if so theranustbe aoneto-onemapbetween AVAL and AVALC
one) | within a given PARAM AVALC should not be used to categorize the values of AVAL
AVALCATy Analysis Char Perm | A categorical representation A/AL and/or AVALC. Not ne@ssarily eoneto-one
Category y mappingto AVAL and/or AVALC. For example, if PARAM isiHeadache Severiyand

AVAL has values 0, 1, 2, or 3, AVALCAT1 carategorize AVALinto fiNone or Mild
(for AVAL 1 or 2) andfiModerate or Seveegfor AVAL 3 or 4)
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Table 3.2.41Analysis Parameter Variables for BDS Datasets

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms

BASE Baselire Value Num Cond | Baseline analysis valueRequired if dataset supports analysis or revielvaskline
value or functions dbaseline valueA baseline record may be derived (e.g., it may b
average) in which case DTYPE must also be populdfeBIASE is populated for a
parameterand BASE is nomull for a subject for that parametéren there must be a
record flagged by ABLFIfor that subject and parameter

BASEC BaselnheValue Char Perm | Baseline value of AVALC May be needed when AVAT is d interest Theremustbe a

© oneto-onemapbetweerBASE andBASEC within a given PARAM(f both are
populated The baseline record for AVAL@wst be the same as that for AVAL.

BASECATy | Baseline Categor| Char Perm | A categorical representation of BASEot necessarily aneto-onemap to BASE For

y example, if PARAM isiHeadache Severiyand AVAL has values 0, 1, 2, or 3,
BASECAT1 can categorize BASE infione or Mildd (for BASE 1 or 2) and
fiModerate or Seveddfor BASE 3 or 4)

BASETYPE |Baseline Typ Char Cond | Sponsordefined text describing the definition of baseline relevant to the value of B
on the current recordRequiredwhenthere are multiple ways that baseline is definkd
used for a given PARAM, should be populated for all recordsaifPARAM Refer to
Section4.2.1, Rule § for an example.

CHG Change from Num Perm | Change from baseline analysis vallual to AVAL-BASE. If usedfor a given

Baseline PARAM, should be populated for gdbstbaselineecords of that PARAM The
decision on how to populate pbaseline and baseline values of CHG are left to spo
choice.

CHGCATy Change from Char Perm | A categorical reprentation of CHGNot necessarily aneto-one mappingo CHG

Baseline Categor The definition of CHGCATY may vary by PARAMFor example, CHGCAT1 may be
y used to categorize CHG with rle®peoim {1
f5 to O mm HgoO categories.

PCHG Percent Change | Num Perm | Percent change from baseline analysis vakgual to ((AVAL-BASE)/BASE)*10Q If

from Baseline used for a given PARAM, should be populated (when calculable) for all records of
PARAM. The decision on how to populate freseline and baseline values of PCHG
are left to sponsor choice.

PCHGCATy | Percent Change | Char Perm | A categorical representation of PCHSot necessarily aneto-one mappingo PCHG

from Baseline y The definition of PCHGCATyY may vary by PARAM-or exanple, PCHGCAT1 may be
used to categorize PCHG with respect
categories.

R2BASE Ratioto Baseline | Num Perm | AVAL/BASE
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Table 3.2.41Analysis Parameter Variables for BDS Datasets

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms
R2AyLO Ratio toAnalysis | Num Perm | AVAL/ AyLO. AyLO must exist in theraalysis dataset.
Range yLower
Limit
R2AyHI Ratioto Analysis | Num Perm | AVAL/ AyHI. AyHI must exist in the analysis dataset.
Range yJpper
Limit
SHIFTy Shifty Char Perm |[A shift in values dependi n.gSHIETy can heehasdde
on the chang@ value of any of the following pairs (BASECATY, AVALCATY),
(BNRIND, ANRIND), (BTOXGR, ATOXGR),(BASE, AVAL) or (BASEC, AVALC).
Useful for shift tables For examplefiNORMAL to HIGHO. The decision on how to
populate baseline and pbaseline values @HIFTy are left to sponsor choice.
SHIFTYN Shift y (N) Num Perm | Numeric version of SHIETSHIFTN has a oné-one mapping relationship with SHIF|
The decision on how to populate baseline anebseline values of SHIFTN are left t
sponsor choice.
CRITy Analysis Criterion| Char Perm | Atext string identifying a prapecified criterion, for example SYSBP >.90 some

y

cases, the presence of the text string indicates that the criterion is satisfiedrecottys
while a null value indicates thatdferiterion is not satisfiedin other cases, the text
string identifies the criterion being evaluated, but whether or not the criterion is sat
is indicated by the value of the variable CRITyFiee CRITyFL and CRITyFN in
Section3.2.6 Refer to Sectiod.7 for additionaldiscussion of CRITy, CRITyFL and
CRITyFN.

Note that additional variablesaybe added that agparameteinvariantfunctions ofAVAL and BASE on the samew. Refer toSectiond.2for therules
governingwhen derivations are added as rows, and when they are added as columns.
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3.2.5 Analysis Descriptor Variables for BDS Datasets
Table 3.2.51 Analysis Descriptor Variables for BDS Datasets

Variable Variable Label | Type | Codelist/ | Core CDISC Notes
Name Controlled
Terms
DTYPE DerivationType |Char |(DTYPE) Cond | Analysis value derivation methodTYPE is used to denote, and igjuéred to be

populated, when the value of AVAL or AVALC (and thus the entire record) has been
imputed, derived, or copied from other record@)' YPE is required to be populated
even if AVAL and AVALC are null on the derived recor®TYPE is not used tdenote
that an analysis parameter is deriv€A\RAMTYP may be used to indicate that an en
parameter is derived~or each value of DTYPE, the precise derivation algorithm mu
defined in analysis variable metadata, even for DTYPE values in thelbeht
terminology See Sectiod for examples of the use of DTYPE.

Examples of DTYPE values

LOCF = last observation carried forward.

WOCF = worst observation carried forward.

AVERAGE = average of values.

If analysis timepoints are defined by relative day or hour windows, then the variabbddé3.2.52 may be used along with ADY orRRELTM to clarify how
therecordrepresenting each analgdimepoint was chosen from among the possible candid@besecordchosen is indicated by the analyzed record flag
ANLzzFL (seeTable3.2.61). Note that the variables ifable3.2.52 may not be applicable in all situations and are presented as an option.
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Table 3.2.52 Analysis Visit Windowing Variables for BDS Datasets

Variable Variable Type | Codelist/ | Core CDISC Notes
Name Label Controlled
Terms
AWRANGE | Analysis Window | Char Perm | The range of values that are valid for a given analysis timepoint (a given value of
Valid Relative AVISIT). For exaWMmpDARYSd&.5
Range
AWTARGET | Analysis Window | Num Perm | The target or most desired analysis relative day (ADY) value or analysis relative tin
Target (ARELTM) value for a given value of AVISIT.
AWTDIFF Analysis Window | Num Perm | Absolute difference between ADXr ARELTM and AWTARGET It will be necessary t(
Diff from Target adjust for the fact that there is no day 0 in the event that ADY and AWTARGET are
the same sign.
If the sign of the difference is important, then AWTDIFF might have to be used in
conjunction with ADYor ARELTM and possibly AWTARGET when choosing among
records.
AWLO Analysis Window | Num Perm | The value of the beginning timepoint (inclusive) needs to be used in conjunction to
Beginning AWRANGE. For exampl e, - DAAWRSAN,G Etihsesnii BAAGNL (
Timepoint
AWHI Analysis Window | Num Perm | The value of the ending timepoint (inclusive) needs to be used in conjunction to
Ending Timepoint AWRANGE. For exampl e, i-f  DAAVRSAON,GEt H esmi 5AWH |
AWU Analysis Window | Char Perm | Unit used for AVLO and AWHI. ExamplesDAYS, HOURS

Unit
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Table 3.2.53 Time to Event Variables for BDS Datasets

Variable Variable Type Codelist/ | Core CDISC Notes
Name Label Controlled
Terms
STARTDT Time to Event Num Perm | The original date of risk for the tirte-event analysisThis is generally the time at
Origin Datefor which a subject is first at risk of the event of interest (as defined in the protocol or
Subject Statistical Analysis Plan)For example, this may bhad randomization date or the date
of first study therapy exposure.

CNSR Censor Num Cond | Defines whether the event was censored (period of observation truncated prior to
being observed)lt is strongly recommended to use 0 as an event indicatop@sitive
integers as censoring indicatois is also recommended that unique positive integers
used to indicate coded descriptions of censoring reasoNSR is required for timéo-
event parameters.

EVNTDESC |Eventor Char Perm | Description of the event of interest or censoring reason.

Censoring
Description

© 2009 Clinical Data Interchange Standards Consortium, Inc. All rights reserved

FINAL

Page 32
December 17, 2009



CDISC ADaM Implementation Guide Version 1.0

Table 3.2.54 Lab Related Analysis Variables for BDS Datasets

Variable Variable Type Codelist/ | Core CDISC Notes
Name Label Controlled
Terms
ATOXGR Analysis Toxicity | Char Perm | Toxicity grade for analysisnay be based dBDTM --TOXGR or animputed or
Grade assigned value.
BTOXGR Baseline Toxicity | Char Perm | ATOXGR of the baseline record identified by ABLFL.
Grade
ANRIND Analysis Char Perm | Normd range indicator for analysispay be based on SDTMNRIND or an imputed or
Reference Rage assigned value.
Indicator
BNRIND Baseline Char Perm | ANRIND of the baseline record identified by ABLFL.
Reference Range
Indicator
ANRLO Analysis Normal | Char Perm | Normal range lower limit for analysis; may based or8sDTM --NRLO or an imputed
Rarge Lower or assigned value.
Limit
ANRHI Analysis Normal | Char Perm | Normal rangeaupper limit for analysis; may bbased or8§DTM --NRHI or an impted or
Range Upper assigned value.
Limit
AyLO Analysis Rangg | Char Cond | AyLO andor AyHI areused where there are multiple ranges used for anakgiO
Lower Limit and/orAyHI are created to capture the different levels of cutoff values used to dete
whether an aalysis is within a clinically acceptable value range or outside that valu
range AyLO and/or AyHlareusually but not necessarily constmarametespecific
constang, orsubjectspecific constast AyLO must be included if R2AyLO is included
in thedataset
AyHI Analysis Rangg | Char Cond |See AyLO.
Upper Limit Forexample if ECG QTc values are summarized based on vatésvalues >480, anc
values >500thereisa need vfaolrue3d fArhainge vari abl:e:
A1HI=450 A2HI=480 A3HI=500.
AyHI must be included if R2Ay! is included in the dataset.

3.2.6 Indicator Variables for BDS Datasets
See SectioB.2.7for a discussion of the differences between ADaM population and badetiseahd the flags in SDTMIG 3.1.1 and 3.1.2.
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Table 3.2.61 Flag Variables for BDS Datasets

Variable
Name

Variable Label

Type

Codelist /

Controlled

Terms

Core

CDISC Notes

ABLFL

Baseline Record
Flag

Char

Y

Cond

Character indicator to identify the baseline record for each parameter, or if there ig
than one baseline definition, for each parameter and baseline type (BASETS&E)
BASETYPE inTable3.2.41. ABLFL is required if BASE is present in the dataset.

A baseline recordhay be derivedd.g, it may be araverage)in which case DTYPE
mustalso be populatedif BASE is populated for a parameter, and BASE is-nath for
a subjectdr that parameter, then there must be a record flagged by ABLFL for that
subject and parameter.

ABLFN

Baseline Record
Flag(N)

Num

Perm

Numeric indicator to identify the baseline record for each parameter, or if there is 1
than one baseline definitipfor each parameter and baseline type (BASETYPE).

ANLzzFL

AnalysisRecord
Flag zz

Char

Cond

ANLzzFL is a conditionally required flag to be used in addition to other selection
variables when the other selection variables in combination are insufticielentify
the exact set of records used éme or more analyses. Often one ANLzzFL will servg
support the accurate selection of records for more than one analysis.

When one is defining the set of records used in a particular anaiyfsisily of
analysesANLzzFL is supplemental to, and is intended to be used in conjunction wi
other selection variables, such as subleet!|, parametelevel and recordevel
population flags, AVISIT, DTYPE, grouping variables such as SITEGRy, and otherg
Everyr ecor d sel ect (i pvergdlggrithmifot populatifiegp AANbzzFL)
must be defined in variable metadatdh en t he set of recor
operates on is priitered by application of other criteria, such as a redevel
population flag, then the selection algorithm definitionhe metadatanustso specify.
Note that theANLzzFL value of Y indicates that the recordfflied the requirements of
the algorithm, butloes not necessarily imply that the record was actually insene or
more analyses, as whether or not a record is usedefmmd®n the other selection
variables appliedTheANLzzFL flag is usefuin many circumstances; an example is
when there is more than one record for an analysis timepoint withinectabgd
parameter, as ¢an be used twlentify the record chosen to represent the timepoint fg
anal ysi s. Azzo is an i ndexfrdcardclosestto e (
target relative day for the AVISIT, with ties broken by the latesord, for each AVISIT
within <list of AVISITS>.0

ANLzzFN

Analyzed Record
Flag zz(N)

Num

Perm

Numeric version of ANLzzFL.

ONTRTFL

On Treatment
Record Flag

Char

Perm

Character indicator of whether the observation occurred while the subject was on
treatment.
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Table 3.2.61 Flag Variables for BDS Datasets

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms

ONTRTFN On Treatment Num |1 Perm | Numeric indicator of whether the observation occurred while the subject was on
Record FlagN) treatment

LVOTFL Last Value On Char |Y Perm | Character indicator of the last nomissing valie on treatment for each parameter
Treatment Recorg
Flag

LVOTFN Last Value On Num |1 Perm | Numeric indicator of the last nemissing value on treatment for each parameter
Treatment Recor(
Flag(N)

ITTRFL IntentTo-Treat |Char |Y Cond | Character indicator offhether the subject was in the intéottreat analysis for the
RecordLevel specific record.
Flag

ITTRFN IntentTo-Treat |Num |1 Perm | Numeric indicator of whether the subject was in the intestteat analysis for the
RecordLevel specific record.
Flag(N)

ITTPFL IntentTo-Treat |Char |Y Cond | Character indicator of whether the subject was in the kttetneat analysis for the
Parametetevel specific parameter.
Flag

ITTPFN IntentTo-Treat |Num |1 Perm | Numeric indicator of whether the subject was inittientto-treat analysis for the
ParamLevel Flag specific parameter.
(N)

SAFRFL Safety Analysis |Char |Y Cond | Character indicator of whether the subject was in the safety analysis for the specif
RecordLevel record
Flag

SAFRFN Safety Analysis |Num |1 Perm | Numeric indicator of whether the subject was in the safety analysis for the specific
RecordLevel record.
Flag(N)

SAFPFL Safety Analysis |Char |Y Cond | Character indicator of whether the subject was in the safety analysis for the specif
Parametet evel parameter.
Flag

SAFPEFN Safety Analysis |Num |1 Perm | Numeric indicator of whether the subject was in the safety analysis for the specific
ParamLevel Flag parameter.
(N)

FASRFL Full Analysis Set | Char |Y Cond | Character indicator of whether the subject was énftii analysis set analysis for the
RecordLevel specific record.
Flag
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Table 3.2.61 Flag Variables for BDS Datasets

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms

FASRFN Full Analysis Set | Num |1 Perm | Numeric indicator of whether the subject was in the full analysis set analysis for th
RecordLevel specific record.
Flag(N)

FASPFL Full Analysis Set | Char |Y Cond | Character indicator of whether the subject was in the full analysis set analysis for t
Parametetevel specific parameter.
Flag

FASPFN Full Analysis Set | Num |1 Perm | Numeric indicator of whether the subject was in the full analysiarsdysis for the
ParamLevel Flag specific parameter.
(N)

PPROTRFL | PerProtocol Char |Y Cond | Character indicator of whether the subject was in theopmpcol analysis for the
RecordLevel specific record.
Flag

PPROTRFN | PerProtocol Num |1 Perm | Numericindicator of whether the subject was in the-pestocol analysis for the specifi
RecordLevel record.
Flag(N)

PPROTPFL | PerProtocol Char |Y Cond | Character indicator of whether the subject was in theopmpcol analysis for the
Parametetevel specific parameter.
Flag

PPROPFN | PerProtocol Num |1 Perm | Numeric indicator of whether the subject was in thegretocol analysis for the specifi
Parametet.evel parameter.
Flag(N)

COMPRFL | Completers Char |Y Cond | Character indicator of whether the subject wahéncompleted subjects analysis for t
RecordLevel specific record
Flag

COMPRFN | Completers Num |1 Perm | Numeric indicator of whether the subject was in the completed subjects analysis f¢
RecordLevel specific record.
Flag(N)

COMPPFL Completers Char |Y Cond | Character indicator of whether the subject was in the completed subjects analysis
Parametet evel specific parameter.
Flag

COMPPFN | Completers Num |1 Perm | Numeric indicator of whether the subject was in the completed subjectsiarfalythe
Parametet evel specific parameter.
Flag(N)
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Table 3.2.61 Flag Variables for BDS Datasets

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms

CRITyFL Criterion y Char |Y Cond | Character indicator of whether the criterion defined in CRITy was ®e¢ also CRITy
Evaluation Result or in Section3.2.4 Requiredf CRITy exists Refer to Sectiod.7 for additional
Flag Y, N discussion.

CRITYFN Criterion y Num |1 Perm | Numeric indicator of whether the criterion defined in CRWWas met
Evaluation Result or
Flag(N) 1,0

3.2.7 Differences Between SDTM and ADaM Population and Baseline Flags

The SDTM Implementation Guide includes controlled terminology for some Supplemental Qualifier values fodeublj@ctpulation flagsThe conceptual
mapping from those terms to ADaM indicat@riables is presented Table3.2.7.1.

Table 3.2.7.1 ADaM Subject-Level Population Flags Corresponding to SDTM Supplemental Qualifiers

SDTM QNAM SDTM QLABEL ADaM SubjectLevel Population Flags
COMPLT Completers Population Flag COMPFL
FULLSET Full Analysis Set Flag FASFL
ITT Intentto-Treat Population Flag | ITTFL
PPROT Per Protocol Set Flag PPROTFL
SAFETY Safety Population Flag SAFFL

It is possible that the ADaM subjdetel population flags might not match their conceptual counterparts in the SBdMexample, the SDTM ITT
supplementafjualifier may not match the ADaM ITTFL indicator variable for a given subjEbese population indators may not match because of operational
issues It is entirely possible that a company could inherit a SDTM database that for various reasons cannot be Itiangethcumbent on those creating
anal ysis datasets t o glationsappldmerdafjudlifiefisfandxhére maly be g&d reddon mat tp dd ke ADaM team agrees that it
would be best if the SDTM subjelevel populatiorsupplementatjualifiers are in harmony with the ADaM population indicator variables, but it is taaptco
recognize that there may be situations where they diffieere are additional ADaM subjeletvel population flags that do not have counterparts in SDTM.
ADaM also supports parametiewvel and recordevel population flags, which do not exist $DTM.

Similarly, a baseline record identified in SDTM may not be the record identified in an ADaM dataset and there are manyhgaliznmay occurfor

example it may be necessary to have a baseline for blood glucose and a different one farcaseeThese would comprise two distinct parameterarin

ADaM dataseteach with its own baseline, whereas in SDTM there might be only one baseline for.ghdisienally, there are ADaM parameters that are
highly derived and do not have simple ctarparts in a findings domairAn ADaM parameter may be derived from SDTM data spanning multiple domains and
classes Such a parameter would not exist in the SDTM and so its baseline could only #éx&AaM dataset Also, it may be necessary to leaseparate
baselines for different periods within the study, for example to support analyses of change from screening baselibbndadaement baseline, and open
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label extension baseline (see Sectdy) Rule §. When there is recorlibvel population flagging, it may be necessary to have different baselines for two
different analysis populationd.astly, it may be desired to conduct analyses for differefibiions of baseline The ADaM baseline flag ABLFL, coupled with
the BASE and BASETYPE columns, plus population flags, can handle all of these practical scenarios

For analysis purposes, the values of population and baseline flags used for arafgsindhin the analysis datasefsDaM flags should be described in ADaM
metadata.

3.2.8 Other Variables

Analysis-Enabling Variables

There is a class of variables that enable one or more of the analyses that the dataset was designed @jtsnpfitete mabling variables would include the
indicator variables and analysis descriptor variables described above, which are often needed to make the analyséssiatissieabprocedure away from

analysis resultsEnabling variables may also include sfiasition and subgrouping variables, model covariates and any other variables required to be present in
order to perform an analysis.

Data Point Traceability Variables

Variables to support data point traceability should be included whenever pratties8DTM content that serves as primary candidates for data point
traceability are the SDTM DOMAIN variable value, the name of the SDTM source variable, and the relevant SDTM-&itaialue

In the event that the value of AVAL or AVALC is taken from gglemental qualifier in SDTM, the twietter domain prefix of-SEQ in the ADaM dataset
would bethe related domain abbreviation (the value of RDOMAIN in SUBPSUPPQUAL), and the value efSEQ would be the sequence number of the
relevant related domairecord If --SEQ was not the key linking variable to the SDTM sow<&EQ could still be used as the linking key back to the SDTM
since--SEQ would point to at least one valid SDTM record as the source of the ADaM data.

Table3.2.81 definesadditional variables useful in certain situations to facilitate data point traceaBiittion4.4 contains an example of how to use these
variables

Table 3.2.81 Data Point Traceability Variables

Variable Variable Label | Type Codelist/ | Core CDISC Notes
Name Controlled
Terms
SRCDOM Source Domain | Char Perm | The 2character identifier of the SDTM domdimat relates to AVAL or AVALC.
SRCVAR Source Variable | Char Perm | The name of the column (in the SDTM domain identified by SRCDOM) that relateg
AVAL or AVALC.
SRCSEQ Source Sequencg Num Perm | The sequence number SEQ of the row (in the SDTM doidantified by SRCDOM)
Number that relates to AVAL or AVALC.

Variables used for data point traceability may also includeo#tmsr variableshatfacilitatetransparency and clarity derivations an@nalysis for statistical
reviewers
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4Implementation Issues, Standard
Solutions, and Examples

The ADaM standard variables (columns) are described in S&:tiblowever, there is more to ADaM compliance than adherence to S8ctidre purpose of
Section 4 is to provide additional guidance on how to impleBaiM standard datasets correctly, illustrated with examples

Sectiond.1 provides examplesf treatment variables for canon trial designs.

Sectionst.2-4.8 are concerned with tHBDS. These sections provide standard solutions to BR@ementation issues, illustrated with examplescontrast
with ADSL, there is usually more than one dataset that follows the BDS in a stsidiyscussed in theDaM document, the number of analysis datasets should
be floptimalb to support analysis and reviewhe Class attribute of analysis datasetadata indicates the structure that a dataset follows: ADSL, BDS, or Other.

For space reasons, the examples in Section 4 necessarily omit many required and permissible ADaM variables, and shaniabibstheeded to facilitate
understanding of theoints being addressed.
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4.1 Examples of Treatment Variables for Common Trial Designs

The following examples illustrate the concepts around treatment variables in ADSL for several different trial desigimgy aplachllel design, a cresser
design, ancn opeHrabel extension of a parallel design study. Note that only selected variables are illustrated; these examples arechtat intplydthat
these are the only variables in ADSL.

In the first exampleTable 4.11), the treatment variables for three subjects in a parallel design study are illustrated. Note that the third subjeldmiasda
to active treatment yet received placebo instead.

Table 4.11 Randomized Parallel Design

Row |USUBJID |ARM TRTO1P TRTO1A TRO1SDT TRO1EDT

1 1001 Drug X5mg |Drug X5 mg |Drug X5 mg |230CT2007 |17DEC2007
2 1002 Placebo Placebo Placebo 19JUL2006 | 20SEP2007
3 1003 Drug X5 mg |Drug X5 mg |Placebo 01NOV2007 | 20NOV2007

The £cond exampleTable 4.12) illustrates the treatment variables for three subjects in @&siod crosover design. It should be noted tHRTSDT and

TRTEDT are not displayed, b0iRTSDT=TR01SDT and'RTEDT is the maximum of TROLEDT and TRO2EDT as some subjects may have discontinued before

receiving TRTO2P. Note that subjects 1002 and 1003 (in rows 2 amer&)ach exposed ptacebo for both trial periods
Table 4.12 Two Period CrossOver Design

Row | USUBJID | TRTSEQP TRTO1P | TRTO2P | TRTSEQA TRTO1A | TRTO2A | TRO1SDT TRO1EDT TRO2SDT TRO2EDT

1 1001 Placebd Drug X | Placebo | Drug X Placebd Drug X | Placebo | Drug X 15FEB2006 |03MAY2006 |10MAY2006 |15AUG2006
2 1002 Placebd Drug X | Placebo |Drug X Placebd Placebo | Placebo | Placebo | 01MAR2006 | 12JUN2006 |20JUN2006 | 23SEP2006
3 1003 Drug Xi Placebo | Drug X Placebo | Placebd Placebo | Placebo | Placebo | 03FEB2006 |25APR2006 |01MAY2006 |04AUG2006

The third exampleTable 4.13) illustrates the treatment variables for three subjects in a-ffeméed crossover design.It should be noted that TRTSDT and
TRTEDT are not displayed, but TRTSDT=TR01SDT and TRTEDT is the maxiaidrRO1EDT, TRO2EDT, and TRO3EDT as some subjects may have
discontinued before receiving TRTO3R this trial, all subjects received the planned treatment at each period so the TRTxXA variables are not needed

Table 4.13 Three Period CrossOver Design

Row | USUBJID | TRTSEQP TRTO1P [TRTO2P | TRTO3P |TRO1SDT TRO1EDT TR0O2SDT TRO2EDT TRO3SDT TRO3EDT

1 1001 Placebd Drug Xi | Placebo |Drug X Drug Y 15FEB2006 03MAY2006 |10MAY2006 |15AUG2006 |23AUG2006 | 14NOV2006
Drug Y

2 1002 Drug Y1 Placeboi | Drug Y Placebo | Drug X 01MAR2006 |12JUN2006 20JUN2006 23SEP2006 010CT2006 | 05DEC2006
Drug X

3 1003 Drug X7 Drug Y1 | Drug X Drug Y Placebo | 03FEB2006 25APR2006 |01MAY2006 |04AUG2006 |12AUG2006 |150CT2006
Placebo
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The fourth exampleTable 4.14) illustrates the treatment variables faio subjects in an opelabel extension from a parallel design stuéar open label

studies, the variable TRTOL1P is used for the treatment to which thetsnbgerandomized in the double blinded triiRTO2P is used for the open label
treatment

Table 4.14 Open Label Extension of a Parallel Design

Row | USUBJID TRTSEQP TRTO1P TRTO2P TRO1SDT TRO1EDT TRO2SDT TRO2EDT
1 1001 Drug X 5 mg- Drug X 5 mg Drug X5 mg |Drug X5mg |14AUG2007 |20SEP2007 21SEP2007 15MAR2008
2 1002 Placebo Drug X 5 mg Placebo Drug X5 mg | 05JUL2007 15AUG2007 |17AUG2007 | O4FEB2008
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4.2 Creation of Derived Columns Versus Creation of Derived Rows

In the ADaMBDS, subjects, analysis parameters, and analysis timepoints define rows and are identified in standard 8ohjeutsparameter and timepoint
in combination may not be enough to serve as natural keys (unique record idenfiten® may be multiple rowsithin a given combination, depending on
the number of observations collected or derived, baseline definition, etc.

Standard columns exist for a variety of purposes, such as SDTM record identifiers for traceability, population and mtiseteetion thgs, analysis values,
and some standard functions of analysis valtRsmissible columns are not limited to those whose variable names are specified inZFactibmay include
studyspecific analysis modelovariates, subgrouping variablegsyiables supportive of traceabilignd other variables needed for analgsisiseful forreview.

However, thee are some constraints on when derived data may be added as cdipacifically, the subject &ection4.2 is to address when functions of
analysis values should be added as additional columns, and when they should be added as additional rows instead.

The precise sequence of steps involved in creating a BDS analysis dataesetccording to operational drstudyspecific needsFor the purposes of this
discussion, it is useful to think of two initial steps

The first step is to create a set of rows and columns more or less directly derived from or loaded from inpdb8RifEnto their appropriate pces This
step may include creation of analysis parameters (PARAM etc.), analysis timepoint (AVISIT etc.) and analysis variablaadALC). It would also
include addition of identifiers (STUDYID, SITEID, USUBJID, SUBJID) and other SDTM varidblesaceability (VISIT,--SEQ, etc.).

The second step consists of further derivation of additional rows and columns based on this precursor set of analysdigas®d columndt is this
second step that is addressed in Seetién

To be specit, derived rows and columns are defined in Secti@to be rows and columns that are created based on data already present in the analysis dataset,
as opposed to data that are (1) copied or derived directly from SDTM; or (2) copied or derived dinectther analysis datasets or metadatais section
only addresses the creation of columns and rows to accommodate such intinadyg data.

This section discusses the ADaM rules that govern when such internal derivation of data should reatitinrofilumns, and when it should result in
creation of rows These rules are an essential part of the definition dBD®

4.2.1 Rules for the Creation of Rows and Columns

To preserve thBDS, it is necessary to place constraints on when one is allowadate derived columndkule 1describes a situation in which one should
derive data in columnsRules 26 describe situations in which one should derive data in new rows, whether in entire new paranatemdditional rows in
existing parameters.
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Rule 1L A parameter-invariant function of AVAL and BASE on the same row that does not involve a transform of BASE
should be added as a new column

The three conditions of Rule 1 for when a function of AVAD®ASE should be added as a column are:
1. The function is of AVAL and, optionally, BASE, on the same row; and
2. The function is parameténvariant; and
3. The function does not involve a transform of BASE.

The remainder of the discussion of this rule is devtiezkplaining these conditions

PARAM uniquely describes the contents of AVAL or AVALOften, AVAL itself is not the value that is needed for analyBisr example, in a change from
baseline analysis, it is the change from baseline CHG that is athalijze change from baseline column CHG should be created according to Rule 1 because it
satisfies the three conditions:

1. CHG is derived from AVAL and BASE on the same row;

2. The same calculation applies on all rows in the dataset on which CHG is popuiated{tion CHG=AVAL-BASE does not vary according to
PARAM).

This second condition is known as the propertgiparameter invarianced; unless listed in Sectior8, afunction of AVAL (and optionally BASEnay notbe
derived as a columifiits purpose is to contain@llection of parametespecificfunctions

3. Inthe function CHG=AVALBASE, BASE is not transformed.

Table4.2.11 illustrates theaCHG column Note that it is not required to populate CHG on all roWidesired, CHG and other function columns allowed under
Rule 1 may be populataxhly on those rows and analysis parameters where it is appropriate or potentially useful for arhhgsiew of the studyThe
baseline flag column ABLFL identifies the row that was used to populate the BASE column

© 2009 Clinical Data Interchange Standards Consortium, Inc. All rights reserved Page 43
FINAL December 17, 2009



CDISC ADaM Implementation Guide Version 1.0

Table 4.2.11 lllustration of Rule 1: Creation of aColumn Containing a SameRow Parameter-Invariant Function of AVAL and BASE

Row| PARAM PARAMCD | AVISIT |ABLFL | AVAL | BASE |CHG
1 Weight (kg) WEIGHT Screening 99 100

2 Weight (kg) WEIGHT Rurtin 101 |100 |.
3 Weight (kg) WEIGHT Baseline | Y 100 |100 |0
4 Weight (kg) WEIGHT | Week 24 94 100 |-6
5 Weight (kg) WEIGHT | Week 48 92 100 |-8
6 Weight (kg) WEIGHT | Week 52 95 100 |-5
7 Pulse Rate (bpn] PULSE Screening 63 62

8 Pulse Rate (bpn] PULSE Run-In 67 62 .
9 Pulse Rate (bpn] PULSE Baseline | Y 62 62 0
10 | Pulse Rate (bpm PULSE Week 24 66 62 4
11 | Pulse Rate (bpm PULSE Week 48 70 62 8
12 | Pulse Rate (bpm PULSE Week 52 64 62 2

Now consider the potential function column LOG10 = Log10(AVATLhis function satisfies all three conditions of Rule 1 and as such is allowed as a function
column.

Howeva, if it is desired to perform change from baseline analysis in LOG10, and columns for LOG10, baseline of LOG10 ancoahéagelfne of LOG10
would also be needed for analysis and review, then the Log10 transformation should instead be createpaaametew so that the usual columns AVAL,
BASE and CHG can be used

This is because columns for baseline of LOG10 and change from baseline of LOG10 would not satisfy the conditions BiRelied of LOG10 violates the
first condition, because iis not generally a function of AVAL on the same row (does not generally vary by AVAL), and instead is a function only ohAsL
baseline row fiChange from baseline of LOGA8LOG10(AVAL) - LOG10(BASE) violates the third condition, because it contdiiad ogl0transform of
BASE.

The intent is to use the standard columns as much as possible, to keep the structure as standard as possible, andhanp@htatidadon, while still
permitting efficient use of function columns.

Any functionthat satifies the three conditions &ule 1lis allowedas a column If the function is listed irsection3, then the ADaM staratd column name
must be useflist as CHG is used ifable4.2.11.

Rule 2 A transformation of AVAL that does not meet the conditions ofRule 1should be added as a new parameter, and AVAL
should contain the transformed value

If the intention is to redefine AVAL, BASE, CHG, etn terms of a transform of AVAL, then a new parameter must be added, in which PARAM describes the
transform The creation of a new parameter results by definition in the creation of a new set of rows.

For example, as described in the discussioRwé 1, in a change from baseline analysis of the logarithm of weight, AVAL should contain the log of weight,
BASE should contain the baseline value of the log @fyist, and CHG should contain the difference between the B&&RAM should contain a description of
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the transformed data contained in AVAd.g, fiLog10 (Weight (kg)d. In this way the ADaM standard accommodates an analysis of transformed data in the
standard columns without creating a multiplicity of new spepiadpose columns.

In Table4.2.12 we see that the sponsor has chosen values of AVISITN that correspond to week number aservénighll for sorting and for plotting
VISITNUM is the SDTM visit number

Note that when SDTM variables, such as USUBJID, SUBJID, SITEID, VISIT, VISITNUM-&tQ, are included in an ADaM dataset with their original
SDTM variable names, their valugsist not be altered in any way.

For clarity, to indicate that PARAMog10(Weight (kg))is derived, permissible variable PARAMTYP has been popula®dRAMTYP is not required.

Table 4.2.12 lllustration of R ule 2: Creation of aNew Parameter to Handle a Transformation

Row | PARAM PARAMCD | AVISIT  |AVISITN |VISITNUM |ABLFL |AVAL |BASE|CHG |PARAMTYP
1 Weight (kg) WEIGHT Screening| -4 1 99 100

2 Weight (kg) WEIGHT Runrin -2 2 101 100 |.

3 Weight (kg) WEIGHT Baselire |0 3 Y 100 100 |0

4 Weight (kg) WEIGHT |Week?24 |24 4 94 100 |-6

5 Weight (kg) WEIGHT |Week 48 |48 5 92 100 |-8

6 Weight (kg) WEIGHT |Week 52 |52 6 95 100 |-5

7 Log10(Weight (kg)) | LIOWT Screening| -4 1 1.9956| 2 . DERIVED
8 Log10(Weight (kg)) | LIOWT Run-In -2 2 2.0043| 2 . DERIVED
9 Logl10(Weight (kg)) | LAOWT Baseline |0 3 Y 2 2 0 DERIVED
10 |Logl0(Weight (kg))|L1OWT Week 24 |24 4 1.9731] 2 -0.0269| DERIVED
11 | Logl0(Weight (kg))| L1OWT Week 48 |48 5 1.9638| 2 -0.0362| DERIVED
12 | Logl0(Weight (kg))| LLOWT Week 52 |52 6 1.9777| 2 -0.0223| DERIVED

Arelated application of Rule 2 is in the case where it is necessary to support analysis and reporting in two diffenerdfaysits In SDTM findings domains
such as LB, QS, EG, etc., th& TRESN column is the onlyumeric result column, and is also the only standardized numeric result colimarrORRES
column contains a character representation of the collected result, in the collected units specifie@ RRESU column The--ORRES column is not
standardized So for example, if data are typically collected in conventional units, SDTM cannot accommodate standardized data irebtitimabuomits and
the International System of Units (Sin SDTM, for any given-TEST, a sponsor can standardize in oneesygif units but not twolf one wishes to be able to
analyze standardized results in both conventional units and in Sl units, a transform in an analysis dataset ia raetimach case, a new parameter must be
created in order to accommodate stadd@d data in the other system of units.

The description in the PARAM column must contain the units, as well as any other information such as location and spedimag¢istgeeded to ensure that
PARAM uniquely describes what is in AVAL, and differem¢ia between parameters as need®RAM cannot be the same for different units.

Table4.2.13 shows an example of data supporting analyses ctllemsity lipoproteiLDL) cholesterol irboth conventional units (mg/dL) and Sl units
(mmol/L). In this study, SDTM cholesterol data were standardized in mgfdthe analysis dataset, two records, one for each system of units, were generated
from each original SDTM record.
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Table 4.2.13 lllustration of Rule 2: Creation of a New Parameter to Handle a Second System of Units

Row | PARAM PARAMCD | AVISIT |AVISITN |VISITNUM |LBSEQ |ABLFL |AVAL |BASE |CHG |PCHG
1 LDL Cholesterol (mg/dL) |LDL Screening| -2 1 2829 206.3 | 213.4

2 LDL Cholesterol (mg/dL) |LDL Runrin -1 2 2830 202.1 | 213.4

3 LDL Cholesterol (mg/dL) |LDL Week0 |0 3 2831 |Y 213.4 |213.4 |0.0 0.00

4 LDL Cholesterol (mg/dL) |LDL Week5 |5 4 2832 107.4 | 213.4 |-106.0 |-49.67
5 LDL Cholesterol (mg/dL) |LDL Week11l |11 5 2833 90.2 |213.4 |-123.2 |-57.73
6 LDL Cholesterol (mg/dL) |LDL Week 17 |17 6 2834 96.8 |213.4 |-116.6 |-54.64
7 LDL Cholesterol (mg/dL) |LDL Week 23 |23 7 2835 104.0 | 213.4 |-109.4 |-51.27
8 LDL Cholesterol (mmol/L) | LDLT Screening| -2 1 2829 5.3349/5.51&%

9 LDL Cholesterol (mmol/L) | LDLT Run-In -1 2 2830 5.2263| 5.5185

10 | LDL Cholesterol (mmol/L) | LDLT Week0 |0 3 2831 Y 5.5185| 5.5185| 0.0000 | 0.00
11 | LDL Cholesterol (mmol/L) | LDLT Week5 |5 4 2832 2.7773/5.5185| -2.7412 | -49.67
12 | LDL Cholesterol (mmol/L) | LDLT Week 11 |11 5 2833 2.3326/5.5185| -3.1859| -57.73
13 | LDL Cholesterol (mmol/L) | LDLT Week 17 |17 6 2834 2.5032] 5.5185| -3.0153| -54.64
14 |LDL Cholesterol (mmol/L) | LDLT Week 23 |23 7 2835 2.6894| 5.5185| -2.8291| -51.27

Rule 3. A function of one or morerows within the same parameter for the purpose of creating an analysis timepoint should be
added as a new row for the same parameter.

For analysis purposes, there is often a need to impute missing data, or to create a derived conceptual Sowpdenations should result in the creation of
new derived records within the same parameter.

As a general rule, when a record is derived from a single record in the dataset, retain on the derived record anylwvesiffalenthe original record that do
notchange and that make sense in the context of the new record-8EqQ, VISIT, VISITNUM,--TPT, covariates, etc.) When a record is derived from
multiple records, then retain on the derived record all variable values that are consistent acrosedahesodgis, do not change, and that make sense in the
context of the new record\ote that there are situations in which retention of values from an original record or records would make no sensevea the der
record; in such cases, do not retain theslees.

For example, suppose that the analysis endpoint value is defined as the average of last two available postbaselinthisabase, a new row should be
added, with a corresponding destiop in AVISIT, and the DTYPE (derivation type) colurshould contain a description on that row suci4ERAGEO to
indicate both that the row was derived, and also the derivation mefth@dmetadata associated with AVISIT=Endpoint should adequately describe which
recordsare used in the definition of theerage Note that even though the set of records for the log transformation of weight are derived, DTYPE is not
populated for every ronDTYPE should be used to indicate rows that are derived within a given value of PARAM and is not to be usedcian ofdi
whether the record exists in SDTNPermissible variable PARAMTYP may be used to indicate that an entire parameter is.derived

In Table4.2.14, VISITNUM is not retained on theerived record because VISITNUM is not constant on the precursor records, and also makes no sense in the
derived analysis timepoint, which is an average that in most cases will span multiple. \@8iillarly VSSEQ is not constant across multiple origneaords,
so VSSEQ is not populated on the derived recBARAM and BASE should be retained because they are constant on the precursor records and make sense in
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the context of the new recardror the new record, AVAL and change are recalculated, an8IA/AVISITN, and DTYPE are populated appropriateNote
that the metadata will specify the algorithm used for the calculation (in this example, the rows being averaged).

AVISIT and AVISITN are defined by the spons@VISIT and AVISITN are not necessly defined the same for thadividual parameters within a dataséthe
definition and derivation of the values of AVISIT, and any dependence on parameter, should be described in inataidatgample, the sponsor decided to set
AVISITN to 9999 onthe derived AVISIT=Endpoint records.

Table 4.2.14 lllustration of Rule 3: Creation of aNew Row to Handle aDerived Analysis Timepoint

Row| PARAM AVISIT |[AVISITN |VISITNUM |VSSEQ|ABLFL |AVAL |BASE |CHG PARAMTYP | DTYPE
1 Weight (kg) Screening -4 1 1164 99 100

2 Weight (kg) Runin -2 2 1165 101 100 .

3 Weight (kg) Baseline |0 3 1166 |Y 100 100 0

4 Weight (kg) Week 24 | 24 4 1167 94 100 -6

5 Weight (kg) Week 48 |48 5 1168 92 100 -8

6 Weight (kg) Week 52 | 52 6 1169 95 100 -5

7 Weight (kg) Endpoint | 9999 93.5 100 -6.5 AVERAGE
8 Log10(Weight (kg)) | Screenind -4 1 1164 1.9956 |2 DERIVED

9 Log10(Weight (kg)) | Runrin -2 2 1165 2.0043 |2 . DERIVED

10 |Logl0(Weight (kg))| Baseline | 0 3 1166 Y 2 2 0 DERIVED

11 | Logl0(Weight (kg))| Week 24 | 24 4 1167 19731 |2 -0.0269 | DERIVED

12 | Logl0(Weight (kg))| Week 48 | 48 5 1168 1.9638 |2 -0.0362 | DERIVED

13 | Logl0(Weight (kg))| Week 52 | 52 6 1169 1.9777 |2 -0.0223 | DERIVED

14 | Logl0(Weight (kg))| Endpoint | 9999 1.9708 |2 -0.0292 | DERIVED AVERAGE

An extersion of rule 3 is necessary in the case where there is-lalerecordlevel) population flagging For exampleassumehe Statistical Analysis Plan
states that if the subject is off drug for seven days prior tatathise measurement collected at that visit is not included in thprpascol analysis Then for
some subjectghe last two available values may be different for Intedtreat and for PeProtocol analyses, so that the calculated endpoint averagés ne
different For such subjects, two distinct derived endpoint rows would be needed, the appropriate row for each analysis indicatdedrojethed population
flags ITTRFLand PPRORFL.

In Table4.2.15, the analyzed endpoint value varies according to the populd&mnexample, for PARAM=Weight (kg), the last two available ITT values are 92

and 95, whose &vage is 93.5; whereas the last two-Petocol values are 94 and 9#hose average is 93 hat is why two derived Endpoint rows are required

for this subject For other subjects, the ITT and Hmotocol data that are input to the Endpoint average may be the same; in that case, only one Endpoint record
would be needed,;owhich ITTRFL and PPROTRFL would both be set tdvélues ofAVISIT and AVISITN are sponsecontrolled As in the example iffable

4.2.14, the sponsor decided to set AVISITN to 999%lmn derived AVISIT=Endpoint recorddNote that the metadata will specify the algorithm used for the
calculation (in this example, the rows being averaged).
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Table 4.2.15 lllustration of Rule 3: Creation of New Rowsto Handle a Derived Analysis Timepoint When Thereis Value Level Population Flagging

Row | PARAM AVISIT |AVISITN |VISITNUM |VSSEQ|ABLFL |AVAL |BASE |CHG DTYPE ITT RFL | PPROTRFL
1 Weight (kg) Screening -4 1 1164 99 100 Y Y
2 Weight (kg) Rurntin -2 2 1166 101 100 . Y Y
3 Weight (kg) Baseline |0 3 1166 |Y 100 100 0 Y Y
4 Weight (kg) Week 24 | 24 4 1167 94 100 -6 Y Y
5 Weight (kg) Week 48 | 48 5 1168 92 100 -8 Y Y
6 Weight (kg) Week 52 | 52 6 1169 95 100 -5 Y

7 Weight (kg) Endpoint | 9999 93.5 100 -6.5 AVERAGE | Y

8 Weight (kg) Endpoint | 9999 93 100 -7 AVERAGE Y
9 Log10(Weight (kg)) | Screening -4 1 1164 1.9956 |2 Y Y
10 |LoglO(Weight (kg)) |Rurtin -2 2 1165 2.0043 |2 . Y Y
11 | LoglO(Weight (kg)) |Baseline |0 3 1166 Y 2 2 0 Y Y
12 | LoglO(Weight (kg)) |Week 24 |24 4 1167 1.9731 |2 -0.0269 Y Y
13 |LoglO(Weight (kg)) |Week 48 |48 5 1168 1.9638 |2 -0.0362 Y Y
14 | LoglO(Weight (kg)) |Week 52 |52 6 1169 1.9777 |2 -0.0223 Y

15 |Logl0(Weight (kg)) | Endpoint | 9999 1.9708 |2 -0.0292 | AVERAGE | Y

16 | Logl0(Weight (kg)) | Endpoint | 9999 1.9685 |2 -0.0315 | AVERAGE Y

In theexamplein Table4.2.16, missing posbaseline values are imputed by last observation carried forward, and alsosbyp®baervation carried forward.

In this study, at Week 8, there is a scheduled visit (visit numbekt@hat visit, blood pressure should be collectetbwever, for this subject, either there was
no visit 6, or there was a visit 6, but no data on tlpressure were collectedhe SAP says that missing postbaseline data should be imputed (derived) by two
methods: LOCF (last observation carried forward), and WOCF (worst observation carried forward).

For LOCF analysis, the missing Week 8 (VISITNUM &uk is imputed by carrying forward the most recent prior availpb#tbaselin@alue, which is the
VISITNUM 5 value That the Week 8 value is imputed is indicated by LOCF in the derivation type (DTYPE) column.

For WOCF analysis, even though the unscheiiYISITNUM 4.1 value was not chosen to represent the Week 2 analysis timepoint, it is used to impute the
missing Week 8 timepoint because it was the worst postbaseline result up to that point.

The exact algorithms employed in the record derivation mstficdCF and WOCF in this case) must be indicated in the metadata for DTYPE.

Traceability is enhanced by the addition of 8128TM VISITNUM and--SEQ colums. The combination of USUBJID and VSSEQ provides a link to the exact
inputrecord in the SDTM VS dona On the derived LOCF and WOCF rowdSITNUM andVSSEQ provide clarity about where the value came from.

There are several other concepts presented in this exafdéysisrelative day(ADY) in this protocol is defined relative to date of first dose many but not

all protocols, ADYwould equal the value of tH®DTM --DY variable (or--STDY for some kinds of data)lhe data presented here illustrate that this particular
subject did not take drug until two days after randomization, so the vahi2Yofs -2 at the randomization visit, Visit 3 (VISITNUM 3As is the case for

SDTM study daythere is no day 0 for ADY.
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In this protocol, if there are multiple data points within an analysis time window, the value that is observed eqeesptecfied target planned relative d&y
the value that is chosen to represent the anaiysépoint For this study and parametdWTARGET = VISITDY (Planned Study Day) from SDT,Mnd
ADY=VSDY. AWTDIFF is the absolute value of ADYAWTARGET, adjusted fothe fact that there is no day$b that if ADY and AWTARGET have
different signs, then AWTDIFF = |ADYAWTARGET - 1] ).

For AVISIT=Week 2, there were two values observedtady dag 13 and 1{rows 4 and 5) Day 13 is closer to the target, day. 180 the dayl.3 recordrow
4) is choserfor analysis as denoted by the analyzed record flag AL =Y. ANLO1FL is used in conjunction with other selection variables in order to obtain
the exact set of records used for analysis.

AVISIT by itself functions as a description of an analysis time winddWISIT, DTYPE, and ANLO1FL are all needed to identify the records to be used in a
given analysis.

On the derived AVIST=Week 8 records, ANTARGET was set to the target for Week 8, and AWTDIFF was calcotatdidglg It did not make sense to retain
the values of AWTARGET and AWTDIFF from the original records.

Table 4.2.16 lllustration of Rule 3: Creation of New Rowsto Handle Imputation of Missing Valueshy Last Observation Carried Forward and Worst
Observation Carried Forward

Row | PARAM AVISIT |AVISITN |VISITNUM | VSSEQ|ABLFL | AVAL | BASE | CHG | DTYPE | ADY | AWTARGET | AWTDIFF | ANLO1FL
1 Systolic BP (mm Hg)| Screening -4 1 3821 120 114 |. -30 |-28 2 Y

2 | Systolic BP (mm Hg)| Runrin  [-2 2 3822 116 [114 |. -16 [-14 2 Y

3 Systolic BP (mm Hg)| Week 0 |0 3 3823 |Y 114 114 |0 -2 1 2 Y

4 Systolic BP (mm Hg)| Week2 |2 4 3824 118 114 |4 13 14 1 Y

5 Systolic BP (mm Hg)| Week2 |2 4.1 3825 126 114 12 17 14 3

6 Systolic BP (mm Hg)| Week4 |4 5 3826 122 114 |8 23 28 5 Y

7 Systolic BP (mm Hg)| Week 8 |8 5 3826 122 114 |8 LOCF |23 56 33 Y

8 Systolic BP (mm Hg)| Week 8 |8 4.1 3825 126 114 12 WOCF |17 56 39 Y

9 Systolic BP (mm Hg)| Week 12 | 12 7 3827 134 114 20 83 84 1 Y

Table4.2.17 contains an example of data supporting change from baseline analyses of migraire {héérstudy, missing postbaseline data are imputed by the
methods of Baseline Observation Carried Forward (B{2#hd Last Observation Carried Forward (LOCF).

When a migraine headache occurs, subjectsaslfinister a single dose of blinded study treatm&aibjects assess migraine pain at planned timepoints Pre
Dose, 30 Minutes Post Dose, 1 Hour Foese, and Hours PosDose Collected data on migraine pain are tabulated in the SDTM Clinical Findings domain.

ATPT is the analysis timepoint descriptioATPTN is the analysis timepoint numbe&ZFTPTNUM is the collected timepoint number from SDTR/ALC
contans the pain assessment, and AVAL contains the numeric coded value of the asse®éieista oneto-one map to AVALC.

Subject 000276 did not continue to provide data after 1 Hour[Russt For this subject, the-Blours PosDose planned observation silbe imputed
Subject 001863 had complete data, so no imputation was necessary.

Subject 000276 is excluded from an observed case analysis of Migraine Pain at 2 Hours Post Dose.

The data for both subjects are included in the BOCF and LOCF analysesraindiBain at 2 Hours PeBbse.
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Table 4.2.17 lllustration of Rule 3: Creation of New Rowsto Handle Imputation of Missing Valuesby Baseline Observation Carried Forward andLast
Observation Carried Forward

Row | USUBJID | TRTP PARAM ATPT ATPTN | FATPTNUM | FASEQ | ABLFL |AVAL |AVALC BASE | CHG | DTYPE
1 000276 Placebo Migraine Pain | PreDose 0 1 14 Y 3 Severe Pain |3 0

2 000276 Placeho Migraine Pain | 30 Minutes Posbose | 0.5 2 22 2 Moderate Pain 3 -1

3 000276 Placeho Migraine Pain | 1 Hour PosDose 1 3 27 1 Mild Pain 3 -2

4 000276 Placebo Migraine Pain | 2 Hours PostDose | 2 1 14 3 Severe Pain |3 0 BOCF
5 000276 Placebo Migraine Pain | 2 Hours PostDose | 2 3 27 1 Mild Pain 3 -2 LOCF
6 001863 Soma 30 mg Migraine Pain | PreDose 0 1 638 Y 3 Severe Pain |3 0

7 001863 Soma 30 mg Migraine Pain | 30 Minutes PosbDose | 0.5 2 639 1 Mild Pain 1 -2

8 001863 Soma 30 mg Migraine Pain | 1 Hour PosDose 1 3 640 1 Mild Pain 1 -2

9 001863 Soma 30 mg Migraine Pain | 2 Hours PosDose 2 4 641 1 Mild Pain 1 -2

Table4.2.18 contains an example of some of the columns in a dataset supporting analysigesfad Zrossover study

In a crossover trial design, all subjects planned to receive all of the study treatmefitse sequence of treatments is randomizaédh a studythere aréwo
treatments in a crossover design, two treatment periods are necessary.

In this example, the planned visits are 1 (Screening andriagiof placebo rwin period), 2 (Week2, halfway through placebo riin period), 3 (Week 0, end
of placebo rurin and randomization), 4 (Week 4, the end of the first treatment period), and 5 (Week 8, the end of the second treattheBageline is
defined in the Statistical Analysis Plan as the average of the \2&®kSIT 2) and Week 0 (VISIT 3) measurementsis baseline is used for the analysis of
both the first and the second crossover periddfSUBJID 0987_4252 has no VISIT 2 measuremsnithe average is just the Week 0 (VISIT 3) measurement

Within any postbaseline week window, the last observation is used to characterize thafevemtample, for USUBJIDI87_3984the VISIT 5(row 7)value is
used to characteriZ®/ISIT=Week 8 asopposed to the earlier VISA.1value(row 6), whichwasalsoobserved duringhe Week 8 time windowThe variable
ANLO1FL is used in this study tidentify the record selected for analysis when there are multiple records for a given AVISIT, and maest beconjunction
with other selection variables in order to identify the exact set of records used in a given analysis or summary.

APERIOLC is the crossover period character description

Note that in general, APERIODC is not the same as EPOHERIODYAPERIODC would not be defined for periods of time such as prebaseline during which
there is no study treatment to be analyz&ldo, it is possible in some cases that boundaries of APERIODs would not align exactly with boundaries of EPOCHs
A simple exanple is a postliscontinuation record that &ssociated witthe most recent treatment period for analysis.

TRTSEQP, from ADSL, is thplanned orderingf crossover treatment3 RTP is theanalyzedblanned treatment for the given periothe two endpoinrecords
are derived only for the subjecthavhave data for both periods.

The conventions used in AVISITN are spondefined In this example, the sponsor has decided that AVISITN caswa888 for the derived baseline records,
9999 for the derived eipoint records, and week number otherwise
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Table 4.2.18 lllustration of Rule 3: Creation of Endpoint Rows to FacilitateAnalysis of a Crossover Design

Row |USUBJID |PARAMCD |AVISIT AVISITN |VISITNUM |DTYPE ANLO1FL
1 0987_3984| ALT Screening | -4 1 Y

2 0987_3984| ALT Week-2 -2 2 Y

3 0987_3984| ALT Week 0 0 3 Y

4 0987_3984| ALT Baseline |-8888 AVERAGE |Y

5 0987_3984| ALT Week 4 4 4 Y

6 0987_3984| ALT Week 8 8 4.1

7 0987_3984| ALT Week 8 8 5 Y

8 0987_3984| ALT Endpoint | 9999 4 ENDPOINT |Y

9 0987 3984| ALT Endpoint | 9999 5 ENDPOINT |Y

10 0987_4252| ALT Screening | -4 1 Y

11 0987 _4252| ALT Week 0 0 3 Y

12 0987_4252| ALT Baseline |-8888 AVERAGE |Y

13 0987_4252| ALT Week 4 4 4 Y

14 0987_4252| ALT Week 8 8 5 Y

15 0987 4252 | ALT Endpoint | 9999 4 ENDPOINT |Y

16 0987_4252| ALT Endpoint | 9999 5 ENDPOINT |Y

Row TRTP APERIOD | APERIODC | TRTSEQP AVAL ABLFL |BASE |CHG
1 (cont) Drug B, DrugA |16 17

2 (cont) Drug B, DrugA |16 17

3 (cont) Drug B, Drug A |18 17 .
4 (cort) Drug B, Drug A |17 Y 17 0
5(cont) |DrugB |1 Period 1 Drug B, DrugA |14 17 -3
6 (cont) |DrugA |2 Period 2 Drug B, Drug A |10 17 -7
7 (cont) |DrugA |2 Period 2 Drug B, Drug A |12 17 -5
8(cont) |DrugB |1 Period 1 Drug B, DrugA |14 17 -3
9(cont) |DrugA |2 Period 2 Drug B, Drug A |12 17 -5
10 (cont) Drug A, Drug B |12 11

11 (cont) Drug A, DrugB |11 11 .
12 (cont) Drug A, DrugB |11 Y 11 0
13(cont) |[DrugA |1 Period 1 Drug A, DrugB |14 11 3
14 (cont) |DrugB |2 Period 2 Drug A, Drug B |15 11 4
15(cont) |DrugA |1 Period 1 Drug A, DrugB |14 11 3
16(cont) |DrugB |2 Period 2 Drug A, Drug B |15 11 4
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Rule 4. A function of multiple rows within a parameter should be added as a new parameter.

Rule 4 is a special caseRfile 2 The functions covered by this rule violate the second conditi®utef 1(they are not samew functions of AVAL), and may
also violate the first and third conditions.

For exanple, in a clinical trial of adluman Immunodeficiency VirugHIV) vaccine, blood samples are drawn at each visit, and CD4 cell count is medsured
assess efficacy, it is important to look at the cumulative effect over time on CD4 cell countfollmineup after administration.

Let AVAL(t) equal thevalue of CD4 cell count at postbaseline visit t, and let VISITDY(t) be the planned study day of visit t.
CD4AUC (cumulative daily CD4 count ovéallow-up) is calculated at any given postbaseline \asfollows:

e CD4AUC at baseline visit is set to O.

e CD4AUC(t) = CD4AUC(1) + [ 0.5 * AVAL(t-1) + 0.5 * AVAL(t) ] * [ VISITDY(t) - VISITDY(t-1) ].

CD4AUC is not a simple sanrew function of BASE and AVAL It is calculated based on data from multiple obseownat{rows) of CD4 data, so it should be
added as a new parameter rather than as a new coldB¥WAUC is not defined prbaseline, which is why there is no Wedlfor this parameter.

CD4AUCMB (cumulative average change from baseline in daily CD4 counfall@v-up) is calculated as
e CD4AUCMB(t) =CD4AUC(t) /[ VISITDY(t) - 1] - baseline value of CD4 cell count.

CD4AUCMB is a function of both CD4AUC and the baseline value of CD4, so it also must be its own param&ele(Seelow) CD4AUCMB is not
defined for prebaseline and baseline records and therefore these records are not represented within this value of PARAM
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Table 4.2.19 Illustration of Rule 4: Creation of aNew Parameterto Handle a Function of More Than One Row of a Parameter

Row | PARAM PARAMCD |AVISIT |VISITDY |ABLFL |AVAL |BASE
1 CD4 (cells/mm3) CD4 Week-1 | -7 75 76
2 CD4 (cells/mm3) CD4 Week 0 |1 Y 76 76
3 CD4 (cells/mm3) CD4 Week 2 |15 128 76
4 CD4 (cells/mm3) CD4 Week 4 |29 125 76
5 CD4 (cells/mm3) CD4 Week 8 |57 191 76
6 CD4 (cells/mm3) CD4 Week 12| 85 167 76
7 CD4 (cells/mm3) CD4 Week 16| 113 136 76
8 CD4 Cumulative AUC CD4AUC Week 0 |1 Y 0 0
9 CD4 Cumulative AUC CD4AUC Week 2 |15 1428 |0
10 | CD4 Cumulative AUC CD4AUC Week 4 |29 3199 |0
11 | CD4 Cumulative AUC CD4AUC Week 8 |57 7623 |0
12 | CD4 Cumulative AUC CD4AUC Week 12| 85 12635 |0
13 | CD4 Cumulative AUC CD4AUC Week 16| 113 16877 |0
14 | CD4 Cumulative AUCMB | CD4AUCMB | Week 2 | 15 26

15 | CD4 Cumulative AUCMB | CD4AUCMB | Week 4 |29 38.25

16 CD4 Cumulative AUCMB | CD4AAUCMB | Week 8 |57 60.125 |.
17 | CD4 Cumulative AUCMB | CD4AUCMB | Week 12| 85 74.4167| .
18 | CD4 Cumulative AUCMB | CDAAUCMB | Week 16| 113 74.6875 .

Rule 5. A function of more than one parameer should be added as a new parameter.

There is often a need to derive for analysis a parameter that was not colfaetbdoarameters may be quite complex functions of data from multiple SDTM
domains and domain classeRule 5 addresses the case wrepmarameter is derived from other parameters already present in the dataset.

For example, a questionnaire total domain score is calculated as a function of more than one observedldngestiahdomain score should be added as a new
parameter, withts corresponding set of derived rowsor this derived parameter, the value of PARAM woulathg fiTotal Domain Scorg and the value of

the total domain score would be stored in the standard AVAL column, the baseline value would be stored in tiB#&8adeolumn, change from baseline
would be stored in CHG, as usual.

In the example iTable4.2.110, blood samples are drawn at every visit, and laboratory test measurementsobioletsterol and highensity lipoprotein

cholesterol are found in the SDTM LB domaifihe protocol calls for analysis of each individual lab analyte, and also for an analysis of the ratio of total
cholesterolC) to high-density lipoproteifHDL) choleserol. The analysis dataset contains parameters for each of the two measured lab tests, as well as a new
set of derived rows where the description in PARAMTistal Cholesterol:HDLC raticd, and AVAL contains the calculated ratio at each timepoint.

The aralysis of percent change from baseline (PCHG) is of interest for all three parameters and is therefore populated da &fi gesmral, however, if
percent change is not analyzed for a particular value of PARAM, then it is not necessary to paiGateiPthose rows
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Table 4.2.110 lllustration of Rule 5: Creation of New Parameterto Handle a Function of More Than One Parameter

Row | PARAM PARAMCD | AVISIT | AVISITN | VISITNUM |LBSEQ | ABLFL | AVAL |BASE |CHG |PCHG
1 Total Cholesterol (mg/dL) CHOL Screening| -2 1 39394 265 266

2 Total Cholesterol (mg/dL) CHOL Runtin -1 2 25593 278 266 | . .

3 Total Cholesterol (mg/dL) CHOL Week0 |O 3 23213 |Y 266 266 |0 0.000
4 Total Cholesterol (mg/dL) CHOL Week2 |2 4 32952 259 266 | -7 -2.632
5 Total Cholesterol (mg/dL) CHOL Week 4 |4 5 12768 235 266 |-31 -11.654
6 Total Cholesterol (mg/dL) CHOL Week8 |8 6 18773 242 266 |-24 -9.023
7 Total Cholesterol (mg/dL) CHOL Week 12 |12 7 28829 217 266 |-49 -18.421
8 High-Density Lipopradein Chol (mg/dL)| HDL Screening| -2 1 32437 44 42

9 High-Density Lipoprotein Chol (mg/dL| HDL Rurtin -1 2 26884 40 42 . .

10 |High-Density Lipoprotein Chol (mg/dL HDL Week0 |0 3 52657 |Y 42 42 0 0.000
11 | High-Density Lipoprotein Chol (mg/dL HDL Week 2 2 4 38469 43 42 1 2.381
12 | High-Density Lipoprotein Chol (mg/dL HDL Week4 |4 5 12650 47 42 5 11.905
13 High-Density Lipoprotein Chol (mg/dL] HDL Week8 |8 6 24345 46 42 4 9.524
14 High-Density Lipoprotein Chol (mg/dl] HDL Week 12 | 12 7 23484 47 42 5 11.905
15 Total Cholesterol:HDL-C ratio CHOLH Screening| -2 1 6.023 | 6.333

16 | Total Cholesterol:HDL-C ratio CHOLH Run-In -1 2 6.950 | 6.333 |. .

17 | Total Cholesterol:HDL-C ratio CHOLH Week0 |O 3 Y 6.333 | 6.333 | 0.000 | 0.000
18 | Total Cholesterol:HDL-C ratio CHOLH Week?2 |2 4 6.023 | 6.333 | -0.310| -4.896
19 | Total Cholesterol:HDL-C ratio CHOLH Week4 |4 5 5.000 |6.333 |-1.333]|-21.053
20 | Total Cholesterol:HDL-C ratio CHOLH Week8 |8 6 5.261 |6.333 |-1.072|-16.934
21 | Total Cholesterol:HDL-C ratio CHOLH Week 12 |12 7 4.617 |6.333 | -1.716|-27.100

Rule 6. When there is more than one definition of baseline, each additional definition of baseline requires the creation of its
own set of rows

In case there is more than one definition of baseline, new rowsbaicreated for each additional alternative definition of baselinere will therefore be
multiple sets of rows, where each set of rows corresponds to a particular definition of badélkmever there is more than one definition of baseline, the
BASETYPE column is requireBBASETYPE identifies the definition of baseline that corresponds to the value of BASE in eachhere is only one BASE
column, and only one column for each qualifying function of AVAL and BASE

The example iMable4.2.111 presents a dataset supporting shift analysis from three different bas@laoesdingly, it makes use of the BASETYPE variable
described aboveTheANRIND, BNRIND, and SHIFY varialdlesare also illustrated

For space reasons, the ANLzzFL variable is not shown, although it would be needed to identify which record is selexteaf imaiiple observed records
within an analysis timepoint, as is the case for AVISIT=WEEK 12 (DBj}His subject and parameter.
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Table 4.2.111 lllustration of Rule 6: Creation of New Rows to Handle Multiple Baseline Definitions

Row | BASETYPE EPOCH AVISIT VISIT AVAL | ANRLO |ANRHI | ANRIND | ABLFL | BASE |BNRIND | SHIFT1

1 RUN-IN RUN-IN BASELINE (RUN-IN) | BASELINE 345 15.4 48.5 NORMAL |Y 34.5 NORMAL

2 RUN-IN RUN-IN WEEK 8 (RUNIN) DAY 57 11.6 15.4 48.5 LOW 34.5 NORMAL | NORMAL to LOW

3 RUN-IN RUN-IN END POINT (RUNIN) | DAY 57 11.6 15.4 48.5 LOW 34.5 NORMAL | NORMAL to LOW

4 RUN-IN STABILIZATION | WEEK 14 (STAB.) DAY 99 13.1 15.4 48.5 LOW 34.5 NORMAL | NORMAL to LOW

5 RUN-IN STABILIZATION | END POINT (STAB.) | DAY 99 13.1 15.4 48.5 LOW 34.5 NORMAL | NORMAL to LOW

6 RUN-IN DOUBLE BLIND | BASELINE (DB) DAY 99 13.1 15.4 48.5 LOW 34.5 NORMAL | NORMAL to LOW

7 RUN-IN DOUBLE BLIND | WEEK 12 (DB) DAY 184 13.7 15.4 48.5 LOW 34.5 NORMAL | NORMAL to LOW

8 RUN-IN DOUBLE BLIND | WEEK 12 (DB) VISIT 98 19.7 15.4 48.5 NORMAL 34.5 NORMAL | NORMAL to NORMAL
9 RUN-IN DOUBLE BLIND | END POINT (DB) VISIT 98 19.7 15.4 48.5 NORMAL 34.5 NORMAL | NORMAL to NORMAL
10 | RUN-IN OPEN LABEL BASE (OPEN) VISIT 98 19.7 154 48.5 NORMAL 34.5 NORMAL | NORMAL to NORMAL
11 | RUN-IN OPEN LABEL WEEK 24 (OPEN) DAY 169 28.1 15.4 48.5 NORMAL 34.5 NORMAL | NORMAL to NORMAL
12 | RUN-IN OPEN LABEL ENDPOINT (OPEN) | DAY 169 28.1 15.4 48.5 NORMAL 34.5 NORMAL | NORMAL to NORMAL
13 | DOUBLE-BLIND | DOUBLE BLIND | BASELINE (DB) DAY 99 13.1 15.4 48.5 LOW Y 13.1 LOW

14 | DOUBLE-BLIND | DOUBLE BLIND | WEEK 12 (DB) DAY 184 13.7 15.4 48.5 LOW 13.1 LOW LOW to LOW

15 | DOUBLE-BLIND | DOUBLE BLIND | WEEK 12 (DB) VISIT 98 19.7 15.4 48.5 NORMAL 13.1 LOW LOW to NORMAL

16 | DOUBLE-BLIND | DOUBLE BLIND | END POINT (DB) VISIT 98 19.7 15.4 48.5 NORMAL 13.1 LOW LOW to NORMAL

17 | DOUBLE-BLIND | OPEN LABEL BASE (OPEN) VISIT 98 19.7 154 48.5 NORMAL 13.1 LOW LOW to NORMAL

18 | DOUBLE-BLIND | OPEN LABEL WEEK 24 (OPEN) DAY 169 28.1 15.4 48.5 NORMAL 13.1 LOW LOW to NORMAL

19 | DOUBLE-BLIND | OPEN LABEL END POINT (OPEN) | DAY 169 28.1 15.4 48.5 NORMAL 13.1 LOW LOW to NORMAL

20 | OPEN LABEL OPEN LABEL BASE (OPEN) VISIT 98 19.7 15.4 48.5 NORMAL |Y 19.7 NORMAL

21 | OPEN LABEL OPEN LABEL WEEK 24 (OPEN) DAY 169 28.1 15.4 48.5 NORMAL 19.7 NORMAL | NORMAL to NORMAL
22 | OPEN LABEL OPEN LABEL END POINT (OPEN) | DAY 169 28.1 15.4 48.5 NORMAL 19.7 NORMAL | NORMAL to NORMAL
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4.3 Inclusion of All Observed and Derived Records for a Parameter Versus the Subset of
Records Used for Analysis
This section discusses whether the analysis dataset should include af eovesalysis parameter, or only the subset ofstivat are used for analysia value

of AVAL or AVALC for an analysis parameter at a specific time point may be observed (i.e., collected on the case report form or in an elegabithadisne
point), it may be imputed because it was missingt imay be derived from a combination of other values.

To illustrate the issue being presentassume that the total scores for Questionnaire A (administered at Visits 1, 2, and 3) aBDmh®S domain as
illustrated below Any missing total scoreae imputed by carrying the last pasaseline jostVisit 1) total score forwardThe total score for visit 3 will be
analyzed

In the SDTM QS domain data shown below, subject 0001 has data for visits 1, 2, and 3; subject 0002 will not be inctudedlysit) as there are no post
baseline data for the subject; subject 0003 has data for visits 1 and 2, but is missing data for visit 3.

Table 4.3.1 lllustration of Issue, Data asFound in SDTM QS Dataset

Row | DOMAIN [USUBJID |VISITNUM | QSSEQ|QSCAT QSTESTCD | QSSTRESN
1 QS 0001 1 101 QUESA |TOTSCORE |7

2 QS 0001 2 201 QUESA |TOTSCORE [12

3 QS 0001 3 555 QUESA |TOTSCORE |14

4 QS 0002 1 91 QUESA |TOTSCORE [4

5 QS 0003 1 156 QUESA |TOTSCORE |2

6 QS 0003 2 300 QUESA |TOTSCORE |6

The questions that arise are whether orthetanalysis datasshouldcontain data for subject 0002 even though the subject is not included in the aaradyifis
theanalysis datasethouldcontain totals for visits 1 and 2 even thoughdhta being analyzed are from visit 3

4.3.1 ADaM Methodology and Examples

The ADaMmethodologyis toinclude all obseved and derived rows for a given analysis paramétee inclusion of altherows in the analysis dataset,
including those not used in thaaysis, requires a way to identify the rows used in the specified analyssapproach increases the size of the dataset, and
introduces a risk that users will not incorporate the appropriate selection criteria and thereby generate incorremtauitdyEhe advantagés that the
inclusion of all rows makes it easier to verify that the selection and deriveghtimeprocessing was done correctly, thus providing useful traceability
addition,thedataarealsothenavailable to enable othanalysesincluding sensitivity analyses

Regulatory reviewers prefer that the path followed in creating and/or selecting ar@algsli® clearly delineated and traceable all the way back to the
originatingrowsin the SDTM domain, if possible and withieason Simply including the algorithm in the metadataften not sufficient, as any complicated
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data manipulations may not be clearly identified (e.g., how missing piecesinpthdata were handled)Retaining in one dataset alf the observed ah
derived rows fothe analysis parameter provitbe clearest traceability in the most flexible manner within the staf@ag&l The resulting dataset also
provides the most flexibility for reviewets test the robustness of an analysig){ using a dferent imputation method)

Example 1
In the example discussed abdifable4.3.1), the analysis dataset would contain the following révedble4.3.11) for the total score parameter:

Table 4.3.11 Example 1: Analysis Dataset

Row [ PARAM CD USUBJID VISITNUM AVISITN [AVISIT |AVAL |DTYPE
1 TOTSCORE 0001 1 1 Visitl |7

2 TOTSCORE 0001 2 2 Visit2 |12

3 TOTSCORE 0001 3 3 Visit3 |14

4 TOTSCORE 0002 1 1 Visitl |4

5 TOTSCORE 0003 1 1 Visitl |2

6 TOTSCORE 0003 2 2 Visit2 |6

7 TOTSCORE 0003 2 3 Visit3 |6 LOCF

For the analysis discussed above, the data to be analyzed are $Btesedifying that AVISITN = 3 (or AVISIT=Visit 3).

It should be noted thalis approachdoes not require the inclusion of all rows from ifygut dataset For example, if thénput dataset contains data for several
different questionnaires, the extrans data (e.gfor questionnaires other than the one being addressed) do not have to be included in the analysis dataset.

Example 2

In the following exampléTable4.3.12 andTale 4.3.13), the Q01 assessment is scheduled to be performed at visits 1, 3, 5, and résults are to be
summarized at those visitSubject 1099 has data for the assessment at visits 1, 2, @Ndté that thoughhte assessment was not scheduled to be performed at
Visit 2, the data show the assessment was performed at thdbtithat subjec) Subject 2001 is not in tHeull Analysis Set Subject 3023 has two assessments
at visit 5, andndpdcidies thdt only théfsst cwaureehcg withis a visit vall be analyzed; however, as this subject does not haveoawvisit 7
in the data, the later of the visit 5 roissarried forward into visit 7 The SDTMdomainthat is the basis for the analysliataset has the following rows:
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Table 4.3.12 Example 2: Data asFound in SDTM QS Dataset

Row | QSTESTCD [USUBJID | QSSEQ |VISITNUM | VISIT QSSTRESN [QSDTC

1 Q01 1099 111 1 BASELINE |25 200504-04
2 Q01 1099 121 2 VISIT 2 24 20050502
3 Q01 1099 132 I VISIT 7 15 200508-22
4 Q01 2001 150 1 BASELINE |27 200502-05
5 Q01 3023 117 1 BASELINE (31 200506-30
6 Q01 3023 123 3 VISIT 3 29 200507-25
7 Qo1 3023 134 5 VISIT 5 28 200508-20
8 Qo1 3023 135 5 VISIT 5 25 200508-21

The analysis dataset containows corresponding to those found in SDTM as well as rows created by LOCF for the missing visit assessments, togegher with th
flags and other columns needed to identify the rows to be included in a given analysis:

Table 4.3.13 Example 2: Analysis Dataset

Row [USUBJID |VISITNUM | VISIT AVISITN | AVISIT AVAL [DTYPE |ANLO1FL |FASFL
1 1099 1 BASELINE |1 BASELINE (25 Y Y
2 1099 2 VISIT 2 24 Y
3 1099 2 VISIT 2 3 VISIT 3 24 LOCF Y Y
4 1099 2 VISIT 2 5 VISIT 5 24 LOCF Y Y
5 1099 7 VISIT 7 I VISIT 7 15 Y Y
6 2001 1 BASELINE |1 BASELINE |27 Y N
7 3023 1 BASELINE |1 BASELINE (31 Y Y
8 3023 3 VISIT 3 3 VISIT 3 29 Y Y
9 3023 5 VISIT 5 5 VISIT 5 28 Y Y
10 |3023 5 VISIT 5 5 VISIT 5 25 Y
11 13023 7 VISIT 7 7 VISIT 7 25 LOCF Y Y

Selection criteria applicable to this example include:

e DTYPE nullidentifies the data as found in the SDTdmain

e DTYPE=LOCFO specifies thenethod used to derive the added rparsd indicates that thosews were derived
o FASFL=AYodidentifies thesubjects who are members of the Full Analysis Set.

e ANLOL1FL=AY didentifies the rows chosen to represent each AVISIHere were multiple observations for subject 3023 at AVISITN=5 and therefore in this
example, ows with ANLOLFL=Y 0 are the ones that have been chosen to represent their respective analysis timepoints.
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e ANLOL1FL=null for subject 1099 for VISITAVISIT 20 (row 2) because visit 2 is an unscheduled visit for this questionnaire and Visit 2 will not batptes
in the analyses; AVISI TN and AVI SIT are also nul/l because visit 2 wild.l

e AANLOLIFL=AY0andFASFL=AYoand AVISITN=50 i d e n trowdused ia dASkarmalysis of Visit 5 data.

ApproachegConsideredand Not Adopted

The othermapproactconsidered was tm¢lude in the analysis dataset only tbe/sthat are actually used in the analysighe analysis parametein Example 1
above, only Visit 3 rows that were either observed or derived by LOCF would bdéddin the analysis datas@the mainadvantagef this approach would be
to simplify the analysis, as no selection clausmild need to baised tadentify the appropriateowsfor inclusion in the analysisHowever, the primary
disadvantages would tiee loss of traceability and the loss of flexibility for reviewers to test the robustness of the arizdgsigse of these disadvantages, this
approach was not chosen.

© 2009 Clinical Data Interchange Standards Consortium, Inc. All rights reserved Page 59
FINAL December 17, 2009



CDISC ADaM Implementation Guide Version 1.0

4.4 Inclusion of Input Data that are not Analyzed but that Support a Derivation in the Analysis
Dataset

Sectiond.3 states that for a given analysis parameter, all observed and derived rows of that parameter should be included in tio¢ jdataketrows that are
used in the analysis.

Section4.3is a simple case of a more general question addressed here in 8ektion

This section addresses the broader issue if whethenalpsis datasetouldcontain thénputdata used in the derivation of taealysis datas well as the
actual data being analyzeiihis includes:

e |nput data rows and columns to support traceability of the derivation of analyzed rows and cahdnns
e Raw or derived predecessor parametkasare not analyzed themselves butased to derive an analyzed parameter

The abovenputdata rows and columm®uld come from one SDTMomainor multipledomainsas necessary to derive the analysis data captured in the
analysis variableas described by the analypsrameter.

4.4.1 ADaM Methodology and Examples

Analysis datasets are developed to facilitate intended anal@&eEM is provided as source dathgreforeijt is logical for reviewers to expect some level of
traceability between SDTMomair(s) and analysis dataset(s).

TheADaM methalologyto achieve the expected traceability islescribe the derivation algorithms in the metadata iépdacticalandfeasible, to include
supportiverowsas appropriate for traceabilityfo include thénputdata as rows in the analysis datasetmwisshould be addedhere feasibl¢o indicate the
source of the inpudatai domain, variable name, and sequence numirile this methodologyincreass both the size of the dataset and the complexity of
selecting the appropriatewsfor analysis, ialso providsinputdata in an immediately accessible manderaddition, intermediate valuesinbe retained if
appropriate flagareused to distinguish them.

In general, it is strongly recommended to include as much supporting data as is neededdbility However, there are situations in which it may not be
practical For example, if an analyzed parameter is a summary derived from a very large number-diaigwrgut records, it may be neither useful nor
practical to include all of the raerdiary records as rows in the analysis dataset

The remainder of thisectionaddressesases where the analysis datasets contain not only the analysis data inpuatiata that are necessary to provide
clearertraceability of thealgorithmsused 6 derivethe analysis dataln addition to the actual values used in the analysis, the dataset may nwelisai®t used

in the analysis;ows containinginput data, andows containing intermediate values computed during the derivation of the analigsi$-tiays or othecolumns
areused to distinguish the various data types as well as to provide a traceable path fnput theta to the value used in the analySibe analysis results
metadata specify how the appropriede/sare identified (by a sific selection clause)The identification ofowsused in an analysis is addressed in Sestion
4.5and4.6.
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