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ABSTRACT

FDA has announced that Define-XML v2.0 is required for data
submission for studies with first patient in after March 15, 2018.
However, it is highly possible that multiple studies are compiled in one
submission. Some of them may have been done in early years with
previous Define-XML versions, while others may have implemented
Define-XML v2.0. To keep the Define-XML versions consistent in a
single submission, there is an urgent need for generating Define-XML
v2.0 for all studies. Considering significant amount of time and effort that
needs to be invested to manually update contents and structure of
metadata, it is more efficient and cost effective to convert them
automatically.

This paper presents an approach to create ADaM define.xml v2.0 using
SAS program that read in the existing SAS metadata datasets and
output a metadata Excel file in compliance with Pinnacle 21 (P21)
requirement. The metadata excel file is imported to P21 then P21
exports a define.xml v2.0 for electronic submission.
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STEP 1. CREATE ADaM METADATA DATASETS

1. Complete ADaM datasets planning metadata sheets. If metadata had been
generated following Define-XML v1.0, manually populate define.xml v2
relevant fields that cannot be filled out programmatically, such as
Variables.Origin (Predecessor vs Assigned vs Derived), Methods.Type
(Computation vs Imputation).

Define-XML v1.0 Define-XML v2.0 Note

Copied from Source Predecessor

Derived Derived|

Derived Assigned Assigned variable a
value

Derived Predecessor Variable is just a copy
from adxx.XxX

Type Required | Allowable Values: The Method type:
Computation A Computation uses an
Imputation algorithm to derive a value. An
Imputation is the process of
replacing missing data with
substitute values.
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STEP 1. CREATE ADaM METADATA DATASETS

Sample output of ADaM dataset planning sheet:

Pred ecessor
|| DATASET VARNAME  VARLABEL DATATYPE PARAMID LNGTH DECDIG NUMFMT  CODELST ORIGCOM DERVCOPY
Codelist/ Derived or
Dataset  Variable Variable Display Controlled Copied from
| Name Name Variable Label.....csumennn Type Parameter IdeLength  Dec Digits Format Terms Source/Derivation Source Variable
ADTTE STUDYID Study Identifier text DM.STUDYID
| ADTTE UJSUBJID Unigque Subject Identifier text DM.USUBJID Copied from
| Source
ADTTE PARAM Parameter text oo PARAMTTE Assigned based on codelist PARAMTTE Assigned
| ADTTE PARAMCD  Parameter Code text k PARAMCDTTE |Aassigned based on codelist PARAMCDTTE Derived
| corresponding to PARAM
ADTTE AVAL Analysis Value integer R Derived as ADT - STARTDT + 1. Derived
| ADTTE STARTDT Time to Event Origin Date integer DURRESP 8 DATES. Derived
for Subject p
ADTTE STARTDT Time to Event Origin Date integer PFS 05 8 DATES. Set to the earliest date of the time of onset of the Derived
for Subject event by the IMWG response criteria
ADTTE STARTDT Time to Event Origin Date integer INVPFS 8 DATES. Set to the earliest date of the time of onset of the Derived
| for Subject event by Investigator's assessment
ADTTE CNSR Censor integer DURRESP 8 CNSR Set to 0if subject has progressive disease per the IMWG Derived

criteria or died due to progressive disease. Otherwise
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STEP 1. CREATE ADaM METADATA DATASETS

2. Run SAS program to create ADaM metadata datasets based
on planning sheets:

ADDATADEF ADaM datasets definition
ADVARDEF Anglysis variables definition
ADCD Codelist definition

3. Address metadata issues if any. Ensure the special
characters are removed or translated to ASCII text codes.




STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET

Once ADaM metadata datasets are created and free with special
characters, they then are used as input datasets to create the P21
format Spec: a MS excel spreadsheet with 10 tabs

Study Datasets | Veriables | Methods | Valielevel  WhereCluses  Codefss | Dicionaries | Comments | Documents

The program and macros were developed for creating the spreadsheet:

Program

esdef2mapping set macro parameters and call macros
Macro

%esdef2studydoc create Study, Documents datasets
%escksplchars check/translate the special characters
%esdef2dsn create Datasets dataset

%esdef2vars create Variables dataset

%esdef2vlidivl create Valuelevel, WhereClauses datasets
%esdef2mthdcm create Methods, Comments

%esdef2cd create Codelists Dictionaries
%esdef2sas2xlsx output 10 datasets to 10 tabs excel spreadsheet




STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET

These macros create link IDs to link between sheets, map the
metadata to appropriate columns programmatically in the spreadsheet.
Name the spreadsheet as STUDYNM-def2.xlsx

esdef2mapping.sas

%* Call macro to generate Study and Documents datasets ;
%***********************************************************************;

tesdef2StudyDoc (suppdoc=adrg.pdf supplementaldefinitions.pdf,
indirmeta=AMS IN,
studynm=&studynm,
protnm=&protnm,
stdnm=&stdnm,
stdver=&stdver,

type=&type);

%***********************************************************************;

* Call macro to fixed special characters in metadata input datasets ;
%***********************************************************************;

Yescksplchars (dsn=ams in.advardef, var=origcom, dsnout=advardef);
%escksplchars(dsnzams_in.addatadef, var=docnotes, dsnout=addatadef);

%***********************************************************************;

* Call macro to generate Datasets dataset ;
%***********************************************************************;

sesdef2dsn (indirmeta=AMS IN) ;|
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STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET

A A A AA A A A A A A AR A A hddhdhdhdhdh Ak e dede dede I de e hede s e e

=% Call macro to generate Variables dataset
= d e e P e W ke ke R R R e e e e e e e e e e ke e e e Y b e b e ke e Yk e R e R e R R e e e e e e e e e e e e e e e R e e ke ke R ke R R A

tesdefZ2vars(indirmeta=AMsS TN,

type=&type,
pParamasn=&paramasn) ;

do
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do
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% Call macro to generate Value level and Where clauses datasets
= d e e P e W ke ke R R R e e e e e e e e e e ke e e e Y b e b e ke e Yk e R e R e R R e e e e e e e e e e e e e e e R e e ke ke R ke R R A

sesdef2viildivi (indirmeta=aAMsS TIN,

type=s&stype,
paramaSDZ&paramasn} =
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F* Call macro to generate Codelist and Dictionaries datasets
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FT* Call macro to output dataset to an excel spreadsheet
Lk A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A d A A b h A A A A dAdAdhdhAdddhdhh hhdeh kA hhh

ATERTERT]

0 on

sglolbal amsout:s

Fmacro setamsoult;

Hif (&Senviron =g PDEWV) sthen Zdo;
Flet AMSOUTT = sSrptdrv . N\PDEV\ &aUSERNAME ;
FTend:s
Felse Fdo;
Flet AMSOUT = &rptdrv.\N&envirron.NANALYSIS\METADATANSUBMISSION:;
Fend:s
Smend;

Tsetamsout;

TesdefPsasZxlIsx (datasets=Study Datasets Variables Methods ValuelLevel
WhereClauses Codelists Dictionaries Comments Documents,
xlsxfile=%bguote (gamsout . Nastudynm—def2 .x1s3) ) 7
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STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET

These macros create link IDs to link between sheets, map the metadata to
appropriate columns programmatically in the spreadsheet, avoid human errors.

C
Variable
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND
ANRIND

»

D
Where Clause
ADEG.ANRIND.01.NOTIN
ADEG.ANRIND.02.HR
ADEG.ANRIND.03.PR
ADEG.ANRIND.04.QRS
ADEG.ANRIND.05.QT
ADEG.ANRIND.06.QTCB
ADEG.ANRIND.07.QTCF
ADVS.ANRIND.01.NOTIN
ADVS.ANRIND.02.DIABP
ADVS.ANRIND.03.SYSBP
ADVS.ANRIND.04.PULSE
ADVS.ANRIND.05.TEMP
ADVS.ANRIND.06.RESP

St-u_dy Datasets | Variables | Methods

PHARMACEUTICAL COMPANIES

e
janssen J | sy

E
Data Type
text
text
text
text
text
text
text
text
text
text
text
text
text

i =N

iRl s e bl h ey i ot B B B B

|

Valuelevel

J

Codelist

LNHFLG
LNHFLG
LNHFLG
LNHFLG
LNHFLG
LNHFLG

LNHFLG
LNHFLG
LNHFLG
LNHFLG

LNHFLG
1

K
Origin

Assigned

Derived
Derived
Derived
Derived
Derived
Derived

Assigned

Derived
Derived
Derived
Derived
Derived

WheréCle-]usels

Pages Method

ADEG.ANRIND.O02.HR
ADEG.ANRIND.03.PR
ADEG.ANRIND.04.QRS
ADEG.ANRIND.05.QT
ADEG.ANRIND.06.QTCB
ADEG.ANRIND.07.QTCF

ADVS.ANRIND.02.DIABP
ADVS.ANRIND.03.5YSBP
ADVS.ANRIND.04.PULSE
ADVS.ANRIND.O5.TEMP

ADVS.ANRIND.06.RESP

Codelists | v @) © |4



STEP 2. CREATE DEFINE-XML V2.0 EXCEL SPREADSHEET

ID

ADEG.ANRIND.O1.NOTIN
ADEG.ANRIND.O2.HR
ADEG.ANRIND.O03.PR
ADEG.ANRIND.O04.QRS
ADEG.ANRIND.O05.QT
ADEG.ANRIND.O06.QTCB
ADEG.ANRIND.O7.QTCF
ADVS.ANRIND.O1.NOTIN
ADVS.ANRIND.O2.DIABP
ADVS.ANRIND.O3.SYSBP
ADVS.ANRIND.O04.PULSE
ADVS.ANRIND.OS5.TEMP
ADVS.ANRIND.O6.RESP
ADVS.CRIT1.01.NOTIN
ADVS.CRIT1.02.PULSE
ADVS.CRIT1.03.5Y5BP
ADVS.CRIT1.04.DIABP
ADVS.CRIT1.05.TEMP
ADVS.CRIT1.06.RESP
ADVS.CRIT2.01.NOTIN

Study | Datasets
Jaﬂssen J | Spieeemal

_|Da1:a set Variable
PARAMCD NOTIN

ADEG
ADEG
ADEG
ADEG
ADEG
ADEG
ADEG
ADVS
ADVS
ADVS
ADVS
ADVS
ADVS
ADVS
ADVS
ADVS
ADVS
ADVS
ADVS
ADVS

_\.r"_a-ri-.glbles

PARAMCD EQ
PARAMCD EQ
PARAMCD EQ
PARAMCD EQ
PARAMCD EQ
PARAMCD EQ

PARAMCD NOTIN

PARAMCD EQ
PARAMCD EQ
PARAMCD EQ
PARAMCD EQ
PARAMCD EQ

PARAMCD NOTIN

PARAMCD EQ
PARAMCD EQ
PARAMCD EQ
PARAMCD EQ
PARAMCD EQ

PARAMCD NOTIN

Methods

Valuelevel

Comparator Value

HR, PR, QRS, QT, QTCB, QTCF
HR

PR

QRS

QT

QTCB

QTCF

DIABP, SYSBP, PULSE, TEMP, RESP
DIABP

SYSBP

PULSE

TEMP

RESP

PULSE, SYSBP, DIABP, TEMP, RESP
PULSE

SYSBP

DIABP

TEMP

RESP

PULSE, SYSBP, DIABP, TEMP, RESP

_\.;JhereCIauses Codelists

| | 11




STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21

1. Start Pinnacle 21 and select Design Studies -> Define.xml -> New
Define.xml

PINNACLE? ENTERPRISE

# Home ) DesignStudies » Define.xml

Your Define.xml's

Q Search

Define xml

Project ~ Study « Data Package ~

ADaM ADaMO007 56021927PCR1007-def2-new
ADaM ADaMO007 56021927PCR1007-Y1

ADaM ADaMO007 JNJ-54767414MMY3007-YL

N
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21

2. Select “Import Excel Specification” to upload the spreadsheet

N Heome Newsgn Saatam Neare New Define xmil

Croate A Naw Define. sl

Step 1: Creals Option Step 2. Dala Pachage Step 3. Solect Dotalls Step 4. Coafirm

Create Options
Please select a method to create define.xml

000000

Start from Copy from Copy from Import Excel Import Create froma
Scratch Standard Define Specification Defina xml \alidation

N
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21

3. Create new data package and name the data package as same as
spreadsheet - STUDYNM-def2.

# Homa »  Dasign Shudies s Dehna xm MNew Define. xml

= Craate A Mew Define.xmi

Step 2. Data Fackage Step 3. Select Details Step 4. Conf

Fraoject Information

Project Name ADaM w v
= Study Information
Study Mame ADamMoa7 ® v

Data Package Infermation

Data Fackage MName CNTO1959P503006-del2
Standard ADam-15 1.0
MedDRA 20.0
SDTM CT Janssan_3.2_ral test 220272018 JANSSEN_Z
ADaM CT 2017-03-31
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21

4. Click next, provide the STUDYNM-def2.xlsx to be uploaded. Follow
the screen instructions, upload the spreadsheet.

il
3

Step 3: Select Detalls Step 4: Confirm

Import Define Excel Specification
Please select an Exce! (.xisx) file to import

oA i m

Next




STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21

5. It is not surprising that the first couple of uploading attempts may
not successful due to some errors (most of them are relevant to special
characters or codelists). Follow P21 error messages, address errors,
recreate STUDYNM-def2.xlsx and reload it.

Sample error:

Confirm

Please confirm the selections made for your define before clicking submit

Project: Alah

Study: ADaMOoOOo 7T

Data package: JdNJI-54T76 741 4MNMY 3004
Standard: ADahM-1G 1.0

Define data source: Import Excel Specimcaton

File to Imporit: JNJI-54T7E T4 14ANMNMNMY 3I004def2 xisx

“alidation failed. We found 3 errors.

Codelists, 1672 The termm "Cycles 1-3" has already
been defined for the code st "TCY CGR', duphcates
are not allowed

Codelists, 1673 The terrm "Cycles 4-8" has already
been defined for the code list "TCY CGR', duplicates
are not allowed

Codelists, 1674 The terrm "Cycles =>=9" has already
been defined for the code list "TCYCGR’', duplicates

are not allowed
CEUTICAL CO s
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21

6. Once STUDYNM-def2.xIsx is uploaded, evaluate/address the issues
as many as possible if there are issues in Issue box.

# Homo Decign Studies 3 Dafing.smi

Define:  anam> apamoor > se01007

Dataset { v/ Description 2

ADAE Adverse Event Analysis Dataset

ADEG ECG Test Resuits Analysis Dataset
ADLB Laboratory Test Results Analysis Dataset
ADPP PK Parameter Analysis Dataset

A0S Subject-level Analysis Dataset

ADVS Vital Signs

N—
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Properties || Datasets  Variables  Value Level Codelsts

7| Class &

v SEI19ZTPCRIMT dof2 new: 56021927PCR100T

+ Import~ ' Export -

th Copy -

= Compare -

Terms | Methods | Comments  Anabysis Displays | Analysis Resufis ssueso Histony

|| Structure *
OCCURRENCE DATA STRUCTURE | One record persubjectpereach AE Analysis
recorded in SOTM AE domain

One record per ECG observationper  Analysis
fime point per visit per subject

One record per lab test per time poirt  Analysis
per visit per subject

BASIC DATA STRUCTURE

BASIC DATA STRUCTURE

BASIC DATA STRUCTURE One record per PK paramaiar par Analysis

subject
SUBJECT LEVEL ANALYSIS One record per subject Analysis
DATASET
BASIC DATA STRUCTIURE One record perwital sign Anzlysis

measiremant per vist per subject

Columng =

|* | Key Variables ;

STUDYID, USUBJID,

STUDYID, USUBJio

VISITMUM, ADT, EGE
STUDYID, USUBJID,
PARAM, ADT, MISITN
STUDYID, USUBJIOD,

STUDYID, UsSUBJID

STUDYID, UsUBJID,
VISITMUM, ADT, W55



STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21

7. Export define.xml and stylesheet:

#& Home 3 DesignStudies 5 Defineeml 3 56021927PCRA0DT-def-new: 5602132TPCRADDT

Define:  apam> adawoor 56021007 $import~ | DBt & Copy
-+ Excel Spec C
Properties | Datasets || Vanables || Value Level | Codelists || Terms | Methods | Comments | Analysis Displays Anﬁ e g ’ History
: Define.pdf
0 Search |
. ssue Report
- - - Stylesheet -
Dataset ¢ || Description ¢ |7||Class ¢ |v|| Structure ¢ . v Ke
ADAE Adverse Event Analysis Dataset OCCURRENCE DATA STRUCTURE | One record per subject pereach AE  Analysis ST
recorded in SDTM AE domain
ADEG ECG Test Results Analysis Dataset BASIC DATA STRUCTURE One record per ECG observafion per  Analysis M
time point per visit per subject VIS
ADLB Laboratory Test Results Analysis Dataset BASIC DATA STRUGTURE One record per lab test per time point  Analysis ST
per visit per subject PAL

N
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STEP 3. IMPORT THE SPREASHEET TO PINNACLE 21

8. Review/check the define.xml to ensure links are linked correctly,
truncations exist or not ...etc. Update planning sheets if necessary.

9. Rename the STUDYNM-def2.xml to define.xml

10.Run final P21E validation with xpt files and define.xml together,
evaluate/address the issues as many as possible.

11.After update, recreate analysis metadata, xpt files and the
spreadsheet, import spreadsheet using same data package and
regenerate the define.xml.

12.Finalize define.xml. If define.xml is finalized in Pinnacle 21
Enterprise, the define.pdf can be output easily.




Sample define.xml v2.0

ADaM-1G 1.0 Date of document generation: 2013-03-03T14:47:00

Analysis Data Reviewer's Guic Styleshest version: 2013-04-24

» Analysis Datasets
* Parameter Value Level Metad: .
Analysis Datasets for Study CDISC-Sample (ADaM-1IG 1.0)

» Controlled Terminalogy
» Analysis Derivations

Dataset Description  Class Structure Purpose Keys Location Documentation
> mim
o ents ADSL Subject-level | SUBJECT LEVEL ane record per subject Analysis | USUBIID ads|.xpt Screen Failures are excluded since
Analysis ANALYSIS they are not needed for this study
DATASET analysis
ADQSADAS | ADAS-Cog BASIC DATA One record per subject per | Analysis | USUBIID, adgsadas.xpt | See referenced dataset creation
Analysis STRUCTURE parameter per analysis PARAMCD, program and Analysis Data
visit per analysis date AVISIT, ADT Reviewer's Guide, Section 2.1
adgsadas.sas
lysi jewer"
Go to the top of the define.xm|
Subject-Level Analysis (ADSL) [Location: adsl.xpt ]
UETE] Length / Controlled Terms or Source/Derivation/Comment
Display Format
Format
STUDYID | Study Identifier text 12 Predecessor: OM.STUDYID
USUBIID | Unique Subject Identifier ext i1 Predecessor: DM.USUBIID
SUBJID Subject Identifier for the text 4 Predecessor: DM.SUBIID
Study
SITEID Study Site Identifier text 3 Predecessor: DM.SITEID
SITEGR1 | Pocled Site Group 1 text 3 Derived:
refer to SAP, Section 7.1 - if not pooled then SITEGR1=SITEID. If
pooled, SITEGRL will be 900
\

PHARMACEUTICAL COMPANIES
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Sample define.pdf

Bookmarks @m
E JolS

[F Title Page

i
|
é = D Analysis Datasets
W

;Analy:‘ls
(ADSL)

! ADAS-Cog
Analysis
@ (ADQSADAS)
[:P Parameter Value
Lists

N—
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Subject-Level Analysls (ADSL) [Location adslxpf]

Length | Controlled Terms |Source/Derivation/Comment
[FJIspI or Format
orma

STUDYID
USLBJID

SUBJID

SITEID
SITEGRI

ARM
TRTD1P

TRTOPN

TRTO1A

TRTDAN

Study Identifier
Unique Subiject identifier
Subject Idenfifier for the Study
Study Site |dentifier
Fooled Site Group 1

Descrption of Flanned Arm

Planned Treatment for Period
01

Flanned Treatment for Period
01(N)

Actual Treatment for Period 01

Actual Treatment for Period 01
(N)

tet
=4
text

et

text

feat

tend

20 ARM
20 ARM

8 ARMN

20 ARM

g ARMN

Predecessor: DM.STUDYID
Predercessor DM USUBJID

Predecessor OM SUBID

Predecessor: DM.SITEID

Derived
referto SAP, Section 7.1 - if not pooled then SITEGR1=S(TEID.
i pooled, SITEGRT will be 500

Predecessor. DM_ARM

Predecessor: DM ARM

Assigned
Mumeric code for TRTO1P which comesponds to the
randomized dose

Assigned
TRTUIA=TRTOME, [ 2., no difference between actual and
randomized fraatment in this study

Assigned
Mumeric code for TRTO1A which corresponds fo the
randomized dose




CONCLUSION

The combination approach of SAS programs and the Pinnacle 21
eliminates the time budgeted for transforming regular specifications
or specification for previous version of define.xml to generate
define.xml v2 and convert define.xml v1 to define.xml v2 for complex
ADaM datasets. It significantly reduces the amount of time and effort

for manual updates of metadata contents and/or structure and avoids
human errors.
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