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Creating a define.xml file for ADaM and SDTM
John H. Adams, Boehringer Ingelheim Pharmaceutical, Inc., Ridgefield, CT

ABSTRACT

The use of Define.xml files is currently required for most FDA submissions. While the define.xml file process for
SDTM only submissions is pretty stable now, many users in the pharmaceutical industry are still struggling with
define.xml files that also cover ADaM submissions.

A define.xml is central to any electronic FDA submission. It is what a reviewer sees first and guides the reviewer
through the objectives, analyses and data for the submission. You can think of the define file as a container of
metadata (and table of contents) that describes all of the data and analysis that a submission contains. While it is a
machine readable file, an accompanying style sheet allows the reviewer to display and read the file in any browser.
Since the define.xml file has imbedded active links, the reviewer can easily drill down into the data and or
supporting documents.

Define.xml files are dependant on two other issues, a schema and a style sheet. The schema, in essence, defines
the type of data (and its hierarchical structure) that can be described in the file. The style sheet, on the other hand,
describes how to display (or render) the data in a browser. You can’t include data (elements or attributes) in the file
that are not part of the schema. Logically, you also can’t have the style sheet reference data (elements or
attributes) that are not part of the schema.

While there are standard SDTM schema and style sheet available from CDISC, this is not the case for ADaM. The
final drafts of these are still under discussion by the CDISC team. The CDISC pilot 1 project did create and used a
modified schema / style sheet set. This paper describes a project for creating a metadata user interface and a
program to create a viable SDTM/ADaM define.xml file, using that pilot 1 schema / style set.

1 INTRODUCTION

A define.xml is central to any electronic FDA submission. It is what a reviewer sees first and guides the reviewer
through the objectives, analyses and data for the submission. You can think of the define file as a container of
metadata (and table of contents) that describes all of the data and analysis that a submission contains. While it is a
machine readable file, an accompanying style sheet allows the reviewer to display and read the file in any browser.
Since the define.xml file has imbedded active links, the reviewer can easily drill down into the data and or
supporting documents.

A define.xml file is basically a markup language type file containing a bunch of data items, each of which is
surrounded by tags, e.g. <NOTE> data </NOTE>. These are called elements. An element can have child-elements,
values or attributes. For example, < NOTE > is a root element with several child-elements that have values. Here’s
a simple example:

<NOTE>
<TO>KAREN</TO>
<FROM>JOHN</FROM>
<HEADING>REMINDER</HEADING>
<BODY>PLEASE VALIDATE MACRO</BODY>
</NOTE>



Creating an xml file is quite easy since it is essentially a sequential ASCII type file. However, creating a valid
define.xml file is much more difficult. The define.xml file must be properly constructed according to a specific
CDISC schema, supplied along with the define.xml file. This schema defines the internal structure of allowable
elements and their composition. Additionally, a style sheet must also be supplied. This style sheet defines the
rendering or layout of the display for a define.xml file.
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This paper will describe our project to create SDTM and ADaM compatible define.xml files, using the schema and
style sheet from the CDISP Pilot 1 project. It will also provide a brief tutorial/primer on schema and style sheets.



1.1 A SCHEMA TUTORIAL

A schema for a define.xml file defines the:

the elements that can appear

the attributes that can appear for elements

which elements are child elements

the order (structure) of child elements

the number of child elements

whether an element is empty or can include text
the data types for elements and attributes

default and fixed values for elements and attributes
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Xml schemas are based on ODM and CDISC standards, but they are extensible. You might ask why we would
want to use a schema. Well, a schema makes it easy to:

describe allowable file content

validate the correctness of data

work with data from databases

define data aspects (restrictions on data)
define data patterns (data formats)
convert data to different data types

oML

The following diagram shows the general CDISC (pilot 1) schema structure that was used for this application. It is
capable of carrying both SDTM and ADaM data.
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Three of the most important substructures, i.e. those for the Domain definitions, Variable definitions and Analysis
results, are shown in more details below. Others are not shown in this paper.



The ItemGoupDef structure below defines the domains that are included in the submission:

g ItemGroupDef :
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The IltemDef structure below defines all variables in each domain:
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The AnalysisResultsMetadata structure (partial) below defines all analysis’ in the submission:
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1.2 STYLESHEET TUTORIAL

Style sheets are written in XML syntax and are stored as XSL files. The style sheet is used to transform an XML
document into another type of document, like HTML, that is recognized by a browser. All major browsers support
XML and XSL type files. With a style sheet you can rearrange and sort elements, perform tests, make decisions
about which elements to hide and display, etc. So a linked style sheet for a define.xml file defines the layout of the
desired display, i.e. how the browser should display / render elements from the define.xml file. Of course, style
sheets are also extensible.

Asample top-level Style sheet:

« <?xmlversion="1.0" encoding="150-8859-1"7>
<xskstylesheet version="1.0" xmins:xsl="http=//www.w3.0rg/1999/X5LTransform"»
=xskoutput method="htm|" version="4.0" encoding="150-8859-1" indent="yes"/>
| | CreateaHTML |

file for display

(<xsktemplate match="/">

<html>
!t <head=

111 =scriptlanguage="vbs">
' 1 i document.cookie="xmlfile="+replace{document.url,"%20"," ")

LG fsoripts Left frame 23%wide
o1 =</head> Right frame 77% wide

! =frameset cols="23%,77%" frameborder="1">

T feras i1 <frame name="toc" src="UTIL/xsl/cp01_toc.htm"/>
each defined ’__,_/"’ <frame name="contents" src="UTIL/xsl/define_contents.htm"/=>
by its own Ul x/framesets

style sheet -

; ‘</html=

i =fxskiemplate= ToC - I S 1 s e :
“zfxskstylesheet> \

“ Content

Asample content-level Style sheet snippet:

it
i <th colspan='6" align="left' valign="top' height="20">Analysis Datasets for Study

<xskvalue-of ) Create column
select="/odm:0DM/odm:Study/odm:GlobalVariables/odm:StudyName" /=</th>

bl spanning sub-itle
<= xﬁ\""‘“‘:‘- with value from

<font face="Times New Roman'size='3"/> odm:StudyMName

element

=tralign="center' class="header'=

A Html i ! <th align="center' valign="bottom>Dataset=/th>
Table = ! | «<thalign='"center’ valign="bottom">Description=/th>
definition i1 <th align="center’ valign="bottom'=Structure=/th=

Create column headers for the table

<th align="center' valign="bottom">Purpose</th=
<th align="center’ valign="bottom">Keys</th>
i <th align="center' valign="bottom>Location</th:
‘<ftr= LOOP for all domains:
<xskfor-each select="./odm:ltemGroupDef{ @crt:Class="Analysis']"> } Get ‘Analysis’ dataset info for each

<xsl:call-template name="TtemGroupDef"/> dataset from ltemGroupDef element
i and create atable row
1< /xsl:for-each>

~— ' =ftable=
<xskcall-template name="AnnotatedCRF"/>
<xsl.call-template name="SupplementalDataDefinitionDoc" /> Use templates for formatting display
<xskcall-template name="linktop"/> portions

<xskcall-template name="DocGenerationDate"/>




2 THE APPLICATION

2.1 User interface for Input of Metadata

The first hurdle to overcome was to design an easy user interface to capture the metadata needed for the
define.xml file. It was decided to use an EXCEL workbook as input during the first phase of this project. A later
phase would eliminate the workbook and pull the metadata automatically from other sources.

The EXCEL workbook was organized to have seven separate sheets (tabs) that logically contain the major types of
data needed, as per the following diagram:

| ‘ Results_Metadata (AD aM)

| { Documents_links

| { Computation_Methods

1 Code_Lists

{ Domains ‘

’ Excel Wo;i;book

|

- 1 Domain_Varables |
\___//—— ."“'------.l Header l

As you'll notice, the sheets do not reflect a one-to-one mapping to major schema elements, i.e. ltemGroupDef,
IltemDef, etc., as some developers have done. In fact, the Domains_Variable sheet sources both the ItemGroupDef
and the ltemDef elements. The major focus of the sheet design was, instead, on creating logical groupings of data
that users understand. All sheets have additional help built in, i.e. drop-down selections, data checking, popup
comments, etc. Let’s look at samples of all sheets.
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Following is a sample Header sheet:

A
Parameter_Description

xmiVersion

xmiLanguage

StyleSheetType

StyleSheetPath
CDISC_ODM_ReferenceDocument
W3_XML_SchemaDocument
W3_ReferenceDocument
CDISC_CRT_SchemaExtensions
CDISC_SDTM_MedelReference
CDISC_Pilet_CPO01_Mamespace
CDISC_DEF_DocumentReference
Schemalocation

ODM_Wersion

FileQID

FileType

CreationDate_time
AsOfDate_time

StudyQID
StudyMame

StudyDescription

ProtocolMame
MetaDataQID
MetaDataVersionMName
MetaDataDescription
SchemaVersionUsed
CDISC_StandardMame
CDISC_StandardVersion

4 M

Parameter_Value

r

1.0

1S0-8859-1

text/xs|

UTIL/AXSL/cp01 x5l

http:/fwww cdisc.org/nsfodmiv1.3

hitp:/fwww w3 org/20017 XML Schema-instance
http:/fwww w3 org/ 1999/ xlink

http:/fwww cdisc.org/ns/crtiv3 11

http:/fwww cdisc_org/ns/sdtmad. 1.1
http:/fwww cdisc.org/ns/pilot/1.0

http-{fwww cdisc org/ns/defivl 0

hitp:/fwww cdisc.org/ns/odmiv1.3 UTIL/cp01.xsd
3

CDISC ADaM

Snapshot

2010-06-04710:00:00

2010-05-26T02:39:00

BIPI XK yy

BIPI X000 vy

A phase Il Randomised, double-blind. double-dummy. placebo-controlled, 4-way
cross-over study to determine the 24-hour FEV1-time profiles of an orally inhaled
drug

BIP1 X vy

BIP1 X0 vy

Study BIF1 X000 yy , Data Definitions
Study BIFI X300 vy, Data Definitions
1.0.0

CDISC ADaM

r
20

Tabs represent sheets



The following figure shows the layout of the domain sheet:

A B & D E = G H |
Key Class
Dataset Dataset Dataset Dataset Variables . . Reference
s . of Documentation Repeating
MName Description Location Structure of Data
Dataset
Dataset
ADSL Bassiine and Covariate adsl xpt One record pers subject USUBJID ADSL Section X4 of th Mo Mo
data ADS plan
USuUBJID
BASETYPE
i " APERIOD s
ADPET f'ullmunjr\{ function adpft xpt PADY BDS SECIEBQ D‘ 1 of the Ves Mo
esting data One record per subject, Baseline type, Period,  pARAMN o plan
Analysis day. end point parameter. Planned ATPTH
time and analysis flag ANLOTFN
Describe structure
of datset, i.e. one
record per test, per “--
visit, per subject [~ T T T T ==—e o4 Comment appears
when a cell is selected
Next, we see a sample of the Domain_variables sheet (partial) below:
A B c D E /= | J K L N 0
Code
Dataset  Parameter Variable Variable Variable Display or Variable Variable Variable Variable Variable Variable
Name Identifier Name Label Type Format Controlled Derivation Source Length Comment Order
Terms
ADSL  ALL USUBJID Unigue subject identifier text 3E 15 1
ADSL  ALL STUDYID Study identifier text " 515 il 2
ADSL  ALL SUBJID Subject identifier for the study text " 510 3
ADSL  ALL PTHO Patient number integer ] patd ptno 4
ADSL  ALL SITEID Study site identifier text " 510 H onl 5
ADSL  ALL INVMAKE Mame of investigator text Fs20 [ T e, " )(,j f 6
ADSL  ALL UCENTRE Unigue centre number text " 520 CodelList 1D gEeTMor 7
ADSL  ALL CENTRE Centre integer T 4 defined in 8
. - T
ADSL  ALL COUNTRY Country text 57 e ‘code lists’ sheet - 9
ADSL  ALL COUNTRYC  Country description text " s40 e eeeeeeeeremseeeeeeeen T~ 10
ADSL  ALL SEXN Sex (N) integer "~ 1 codel T~
ADSL  ALL SEX Sex text " s — " 7=~
ADEL AL RACEN Race (M) integer 7 1 F”tert:’df“f“ o 3 13
ADSL AL RAGE Race ot 7 540 B EPESE 19 “
ADSL  ALL AGE Age integer 3 taby g 15
ADSL  ALL AGEU Age units text ] _ 20 16
ADSL  ALL AGEGR1 Age group 1 integer "o g 17
ADSL  ALL AGEGR1C Age group 1(C) text " o510 10 18
ADPFT  ALL USUBJID Unigue subject identifier tend " 415 1B 1
ADPFT  ALL STUDYID Stuchy icentifier text i 3 2
ADPFT  ALL SUBJID Subject identifier for the study text " o4 Computation_MethodID 10 3
ADPFT  ALL PTNO Patient number integer 710 Defined in ] ]
ADPFT  ALL SITEID Study site identfier text " 410 ‘Computation_Methods’  } 1p 5
ADPFT  ALL UCENTRE Unigue centre number tend = sheet 20 [
ADPFT  ALL CENTRE Centre integer ] U g 7
ADFFT  ALL TRTP Flanned treatment texd " g0 ,' g g
ADPFT  ALL PTRSORT Flanned treatment sortvariable tend " g2 [ 20 9
ADPFT  ALL BASETYPE  Baseline type text T340 ,’ 40 10
ADPFT  ALL PADY Flanned analysis relative day integer "3 method1 4 2 g 17
ADPFT  ALL PCUMADY Flanned cumulative analysis relative (integer "3 method2 8 18

The referenced code lists from the above sample are defined in the sample Code lists sheet below:

A B C D E F G
CodelList Codelist Data Code Code Decode
ID Name Type Value Rank Text Language
__code1l gender integer 1 Male en
codel gender integer 2 Female en
code2 endpoint character FEV 1 Forced expiratory volume in 1 en
code2 endpoint character FEWV200 2 Trough (pre-dose) FEW1 [L] en
code2 endpoint character FEV201 3 Trough (24h) FEV1 [L] en
code? endpoint character FEV211 4 FEV1 Peak (0-3h) [L] en
code2 endpoint character FEV214 5 FEV1 Peak (0-12h) [L] en
code? endpoint character FEW215 & FEV1 Peak(12-24h) [L] en
code2 endpoint character FEV220 7 FEV1 AUC (0-3h) [L] en
code2 endpoint character FEW223 8 FEV1 AUC (0-12h) [L] en
code2 endpoint character FEV224 9 FEV1 AUC (0-24h) [L] en
code? endpoint character FEW225 10 FEV1 AUC (12-24h) [L] en

PSSy g g g g g g R g g g g g g g |



The referenced computation methods from the above Domain_variables sample are defined in the sample
Computation_methods sheet below:

A B C D
Computation Computation Computation
. Language
MethodID Name Description
if visit in (2,5,8,11) then pady = 1;
Method1 planday . (25580 pady o en
if visit in (4,7,10,13) then pady = 43;
if visit = 2 then pcumday = 1; if visit = 4 then pcumday = 43;
if visit = 5 then pcumday = 57; if visit = 7 then pcumday = 99;
Method2 Cumday o P y . p y . en
if visit = 8 then pcumday = 113; if visit = 10 then pcumday = 155;
T if visit = 11 then pcumday = 169; if visit = 13 then pcumday = 211;
= 4
BT Computation_MethodID referenced Seo — T et
in ‘Domain variables’ samole sheet TTT-==---< Adorithm
All documents are defined in the sample Document links sheet below:
A B & 0
Document Document Document Document
1D Title Location Bookmark
blankcrf Annotated Case Report Form blankerf pdf
suppdoct Supplemental document suppdoc. pdf
ReviewerGuide Reviewer's Guide coverletter. pdf #page=3
Report1 SAP Section 10.1.1 TSAP pdf #nameddest=section_10.1.1
Foooes + Report2 Table 14-3.11 analreports 1 pdf #nameddest=0ut_table_14-3.11
' Report3 Tahle 14.6 analreports 1. pdf #nameddest=0ut_table_14 6
]
' Reportd Tahle 151 analreports2. pdf #nameddest=0ut_table 151
|
1
1
! z y A
: ‘| ......................... Document is I_ocat_ed in same //' N - Point to a location within
: DisplayDocument|D folders as define file, unless o T === aDocument (ontional)
I preceded by a path
1
1
|
! - - - -
! And finally, a sample Results_Metadata sheet sample. This defines each analysis (one per row) below:
1
: A E & [i] E F G H | J L M
! Display Other
! Display Document Display Result Analysis Selection Document Documentation Program
: Identifier Link :S:\ns =r 5 Identifier Param ParamCD Variable Reason Dataset Criteria Links Text Statements
oglTl) - hHepeate e =" an jiusted means for the change o Mined; Class Usubiid sitegr
: Table 14-311  Reponz M:””’f’“";"“'j_“’ ADAS-Tot ?D’Qfs’cﬂgm ACTOTH  CHG ::emned.n AOPFT ![;FELF:-@ dOTYPERE EQPD”; ?::nBasdelmeal»Eeer24:ndgpalrw|se Eunswlr’:’lnp;?‘:flgtl:lel:Hg:t:r‘tssuegrl
| . ;EZEQZZ rom bazeling to otal Seare Paramed="ACTOTIT eport Comparisons between WeatmENt Groups | AVISHN HHP" SVISH ... UM,
: i %
] 1 \
1 ' \
. ) A N
1
! Primary Other DisplayDocumentIDs
:4_ ______ DisplayDocumentID as defined in Document_links
as defined in sheet
Document_Inks
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2.2 The program

A SAS program was written to create the define.xml file. The program has 3 major sections:

1. The input section uses the XLS engine to read each spreadsheet into a dataset. Using the XLS engine in
SAS 9.2 as opposed to using Proc Import has a number of advantages, as seen by the simplicity of this

code:

%MACRO escapechars (char_str=);
&char_str = TRANWRD (&char_str, '&', '&amp;"); Macro to replace
&char_str = TRANWRD (&char_str, "<", '&lt;"); non-allowable
&char_str = TRANWRD (&char_str, ">", ‘&qt;); D characters in XML
&char_str = TRANWRD (&char_str, ", '&apos;’); elements

&char_str = TRANWRD (&char_str, ", '&quot;’);
&char_str = TRANWRD (&char_str, '0a'x, '&#xA;");
%MEND;

libname xIsdata 'F:\CDISC\1222_Project\PharmaSug\datasets\analysis\User_defined_xml_input.xIs'
getnames=yes scantext=yes scan_textsize=yes version=2002;

data header;
set xIsdata.'Header$'n; <
run;

data Domains ; RS
set xIsdata.'Domains$'n ; <« S~s
length item_group_oid $50;
item_group_oid=trim(dataset_name); Te-s S
if dataset_name "=""; Tes ~
%escapechars(char_str=dataset_description); S \
run; ~ \
proc sort data=Domains; by dataset_name; run; N

data Domain_variables ; ,
set xIsdata.'Domain_variables$'n; <---------__________ !
length item_oid item_group_oid $50; 77T Tee--o :
item_group_oid=trim(dataset_name); s :
item_oid=trim(dataset_name)||"."|[trim(variable_name); M .
%escapechars(char_str=variable_label); ' '

run; 1 1

proc sort data=Domain_variables; by dataset_name variableorder; run; F

data Code_lists; Read in each
set xIsdata.'Code_lists$'n; €----=-=-------—--- o ________| spreadsheet
length codelist_oid $50; and do some
codelist_oid="Codelist.'||trim(codelist_id); pre-processing
%escapechars(char_str=decode_text); :
if codelist_id ~=""; '
run; )
proc sort data=Code_lists; by codelist_id; run; , \
|
]
1
1

data Computation_methods ;
set xIsdata."Computation_methods$'n; <
length compmethod_oid $50;
%escapechars(char_str=computation_description); I
compmethod_oid="Method.'|[tim(Computation_methodid); g
run; -7 ’

~

T
1
1
1
1
1
I
!
!
1
1
1
1
1

1

data Document_links: ____-=="77 -7
set xIsdata.'Document_links$'n; <« -
run; -7

data Results_metadata;
set xIsdata.'Results_metadata$'n; <«
%escapechars(char_str=display_name);
%escapechars(char_str=reason);
%escapechars(char_str=documentation_text);
%escapechars(char_str=selection_criteria);
%escapechars(char_str=program_statements);
run;
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The second section processes the input data and creates the actual text lines, stored in datasets, for the
seven major elements in the define.xml file. The creation of these text lines is very schema dependant, so
you must be very familiar with it in order to create these text lines..

In this application, the text lines represent the proper formats and structures of elements in the CDISC
pilot 1 schema. Only the control variable setup and the coding for one of the major elements (
ItemGroupdef) is shown here for illustration. Coding for the other major elements follows a similar

methodology.

The following code block creates a number of macro control variables. These are used during the
processing of the seven major elements / blocks.

proc sql noprint;
select count(parameter_description)
select count(distinct dataset_name)
select distinct dataset_name
select count(distinct dataset_name)
select count(variable_name)

select count(distinct code_or_controlled_terms)

select count(Variable_derivation)
select distinct dataset_name
select DS_var_cnt

into: header_cnt
into: domain_cnt

from header;
from domains;

into: domain_names separated by '~' from domains;

into: dsname_cnt
into: Tot_var_cnt

into: CT_cnt
into: comp_cnt

from domain_variables ;
from domain_variables;
from domain_variables;
from domain_variables;

into: dsname_names separated by '~' from domain_variables;

into: DS_var_cnt

separated by "~

from (select count(variable_name) as DS_var_cnt , dataset_name from domain_variables group dataset_name);

select distinct dataset_name

into: ds_names1

from domain_variables order by dataset_name;

select distinct code_or_controlled_terms
select distinct Variable_derivation
select count(distinct codelist_name)
select distinct codelist_name
select distinct language
select count(distinct Computation_methodid)
select distinct Computation_methodid
select distinct language
select count(distinct Document_id)
select distinct Document_id
select count(distinct Display_identifier)
select distinct Display_identifier
select Display_document_link
select other_document_links
select distinct dataset

quit;

into: CT_names
into: comp_IDs
into: codelst_cnt
into: codelst_IDs
into: languagel
into: meth_cnt
into: meth_IDs
into: language2
into: doc_cnt
into: doc_IDs
into: display_cnt
into: display_IDs
into: analdoc_ID
into: analdoc_Ist
into: ds_names2

12

separated by '~'

separated by '~' from domain_variables;
separated by '~' from domain_variables;
from code_lists;
separated by '~' from code_lists;
from code_lists;
from computation_methods;
separated by '~' from computation_methods;
from computation_methods;
from document_links;
separated by '~' from document_links;
from Results_metadata;
from Results_metadata;
separated by '~' from Results_metadata;
separated by '~' from Results_metadata;
separated by '' from Results_metadata;



Next, there are separate code blocks for creating the element structures of major elements. The following
code is for creating the ltemGroupDef structure. As you can see below, each ‘LINE’ text is constructed
complete with the appropriate tags, sub elements, attributes and values.

data xml_ltemgroupDef(keep=line drop=errmsg);
length line $5000 errmsg $200;
if &domain_cnt = 0 then do;
errmsg = 'ERR' || 'OR: - (ItemGroupDef) dataset count in DOMAINS = 0
put errmsg;
end,
else if &dsname_cnt = 0 then do;
errmsg = 'ERR' || 'OR: - (ItemGroupDef) dataset count in DOMAIN_VARIABLES = 0';
put errmsg;
end;
else if &domain_cnt ~= &dsname_cnt then do;
errmsg = 'ERR' ||'OR: - (ItemGroupDef) dataset count in DOMAINS(' ||trim(left(put(&domain_cnt,best8.))) ||
") not equal to that in DOMAIN_VARIABLES(' || trim(left(put(&domain_cnt,best8.))) || ')’
put errmsg;
end,
else if &domain_cnt > 0 then do i=1 to lastdom; /* start loop through domains */
set domains point=i nobs=lastdom;
if dataset_name ”~=""then do;

dataset_type='SDTM'; /*Default value*/

line="" output;
' Loo ! I!ne ='<l-- e _ -->'; output;
! h P | I!ne = '<l-- Defining ltemGroupDef for dataset ' || trim(dataset_name) || ' -->', output;
| through line = '<!-- -->" output;
1 each ! line = '<ItemGroupDef OID=""|| trim(dataset_name) || " ; output;
¢ _domain | line =' Name=""|| trim(dataset_name) || " ; output;

line ="' SASDatasetName=""|| trim(dataset_name) || " ; output;

if Repeating ="''then Repeating =",

line ="' Repeating="'|| trim(repeating) || ""; output;

if Reference_data ="' then Reference_data = 'No';

line ="' IsReferenceData="" || trim(Reference_data) || ""; output;
if trim(left(upcase(Class_of_Dataset))) in(ADSL' 'BDS' 'OTHER') then do; /*ADaM dataset*/
dataset_type="ADAM';
line =" Purpose="Analysis" ; output;
line =" crt:Class="Analysis™ ; output;
end;
else do; /*SDTM type dataset*/
line ="' Purpose="Tabulation™ ; output;
line =" crt:Class=""|| trim(left(Class_of_Dataset)) ||""; output;
end;

%escapechars(char_str=dataset_description);

line =" crt:Label="|| trim(dataset_description) || ""; output;
line =" crt:Structure="" || trim(dataset_structure) || "; output;
line ="' crt:DomainKeys="'|| trim(Key_Variables_of_dataset) || "*; output;
line ="' crt:ArchiveLocationID="Location." || trim(dataset_location) || ""; output;
line = "> output;
line=" " output;

if &dsname_cnt > 0 then do j=1 to lastvar; [* start loop through vars for dataset*/

set domain_variables(rename=(dataset_name=dom_name)) point=j nobs=lastvar;
if dom_name = dataset_name then do;

line = '<I-- ltemRef for dataset (' || trim(dataset_name) || *) Variable ' || trim(Variable_name) || ' -->'; output;
line ="' <ItemRef ItemOID=""|| trim(Variable_name) || ""; output;

| ' line =" OrderNumber=""|| trim(left(VariableOrder)) || ""; output;

! throuah ! if Value_Required ="' then Value_Required = 'No’;

I ugn - line =" Mandatory=""|| trim(Value_Required) || "*; output;

1ovariable 1 yataset type='SDTM' and Variable_Role A= ' then do; [*define role for SDTM only*/

' for ea_ch ' line =" Role="|| trim(Variable_Role) || ""; output;

, domain | end:

if Variable_derivation ="' then do;
/* check if Variable_derivation variable is a linked method*/
if index(upcase("&meth_IDs"),trim(left(upcase(Variable_derivation))))>0 then do;
line=" MethodOID=""|| "MethList." || trim(left(upcase(Variable_derivation))) || ": output;
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(From previous page)

1
1 Loop '
! through !
1 variable end;
, foreach | end;
i domain | line=" /> output;

end,;
L> end; /*end loop through vars for dataset*/

line = ' <crt:leaf ID="Location.' || trim(dataset_Name) || " xlink:href=""|| trim(dataset_location) || ">'; output;

line =" <crt:title>' || trim(dataset_location) || '</crt:title>"; output;
line ="' </crt:leaf >, output;
line = '</ltemGroupDef>'; output;
end;
end; /* end loop through datasets */
Stop;
run;

Coading for the other major elements follows a similar methodology, i.e. creating the actual text lines in a
dataset, as the above example, but won’t be shown in this paper.

This step is relatively simple, as most work has already been done in the 2™ step. The final define.xml file
is created in this step by successively reading each of the seven data steps in proper order and writing
each text line to the external file.

. filename xmlout 'F:\CDISC\1222_Project\PharmaSug\datasets\analysis\define.xml' Irecl=5000 ;

data _null_;
set = ||
/'y
end=done; '
file xmlout; ~ [ == e |
put line; "==--4 Data sets with line text for all elements !
if not done then return;
else do;
line="" put line;
line = '<I-- -->"; putline;
line = '<I-- Close the container elements -->" put line;
line = '<I-- -->'; putline;
line = '</MetaDataVersion>'; put line;
line = '</Study>"; put line;
line = '</ODM>"; put line;
end;
run;

libname xlIsdata clear;
filename xmlout clear;
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2.3 The Results

The program runs extremely fast (a few seconds) and produces a well formed XML file that is both SDTM and
ADaM Implementation Guide (IG) compatible.

The log of a sample run shows that the external file was written:

NOTE: The file XMLOUT is:
Filename=F:\CDISC\1222_Project\PharmaSug\datasets\analysis\define.xml
RECFM=V, LRECL=5000
Last Modified=16Feb2011:14:36:07
Create Time=15Feb2011:11:19:04

NOTE: 4961 records were written to the file XMLOUT.

The minimum record length was 1.

The maximum record length was 311.

NOTE: There were
NOTE: There were
NOTE: There were
NOTE: There were
NOTE: There were
NOTE: There were
NOTE: There were
NOTE:

40 observations read from the data set WORK.XML_HEADER.

36 observations read from the data set WORK.XML_DOCLINKS.

1221 observations read from the data set WORK.XML_ITEMGROUPDEF.
3532 observations read from the data set WORK.XML_ITEMDEF2.

76 observations read from the data set WORK.XML_CODELIST.

16 observations read from the data set WORK.XML_METHODLIST.

33 observations read from the data set WORK.XML_RESULTS_METADATA.
DATA statement used (Total process time):

real time 0.10 seconds
cpu time 0.07 seconds

Following are screen shots of the define.xml file as rendered by the Internet Explorer browser:

2 Links Links for Study BIPT XXX Xyy |m—————t-=-
3 Reviewer's Guide - f ) 1
2 annotated Case Report Form Reviewer's Guide l links to 1
-7 :A\]nalysws Results Metadata lts Metadata 1 general :
Table 14-3.11 1 h
=71 Anzlysis Datasets 1 document h
Pulmonary function testing data [ADPFT) SDTM Datasets et
2 Baseline and Govariate data (ADSL)
=21 SoTH Datssets
=73 computstionzl Algorithme
3 planday
3 cumday Analysis Results Metadata (Summary) for Study BIPT XXX X yy
il ;“"' e Table 14-3 11 - ADA Cog(11)-Repeated Measures Analvsis of change from baseline to week 24
gender
3 endpoint f
Go to thetop of the definexml ‘e :__________________1
A Se~-eo . Summary of analysis’ 1
1 £ fon (2! - 06 . . . 1
- A Date of document generation (2010-06-04T 1 0:00:00) : Wlth |InkS to detalls .
First \ | ]
page \
\
1
\ Analysis Results Metadata (Detail) for Study BIPTXXXXyy
\
\
1
|| Analysis Table14-3.11-ADA Cog(11)-Repeated Measures Analysis of change from baseline to week 24
\ Description Adpusted means for the change fromBaseline at week 24 and pairwise comparisons between treatment groups
I| Reason Pre-specifiedin SAP
" Data References  |Pulmonary function testing data (ADPFT) [ where ITTFL="Y" and DTYPENE LOCF and Pa]
---t=-=- Documentation SAPSection10.1.1, Table14.8
! ToC i 4
1 with I Go to the Analvsis Results Metadata Summary ' R |
1 ~ ™
- ~o 1 1
1 links | Go to thetop of the define xml ~———__ 3 Specmp
i { ! Analysis !
______ - Date of document generation (2010-06-04T10:00:00) 1 with links
1 1
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Second
page

Last
page

Analysis Datasets for Study BIPLXXXXyy

ADPFT |Pulmonaryfunction |Analysis - Onerecord per subject, Baseline type, Period. Analysis |USUBJID, BASETYPE. APERIOD, ady t
testing data Analysis day. end point parameter, Planned time and analysis PADY, PARAMN. ATPTN, ANLOIFN
flaz
ADSL | Baseline and Analysis - One record pers subject Analysis | USUBIID adslapt
Covanate data
A
1 F——=—=—-=-=-=-=--
Annotated Case Report Form | , . 1
‘. i Analysis 1
Go tothe ks fthe define xml H |
o to the top of the define xml \~~\~~___: Domain )
Date of document generation (2010-06-04T10:00:00) 1 summary :
1 . .
1 with links !

SDTM Datasets for Study BIPT XXX

Annotated Case Report Fom r---------
- 1
Go to the top of the define.xml R - 1 SDTM :
w4 Domain
Date of document generation (2010-06-04 T10:00:00° 1
€ @ g 1 summary |
1 . .
i with links !
Pulmenary function testing data Dataset (ADPET) adpft.xpt
Controlled Terms | Computatianal Algorithm
Variable Lahel Trpe or Format or Methad Origin  Role Comment
USUBND | Unique subject identifier text Data from ADPET Data from
ADPFT Datafrom ADSL
USUBID | Unique subject identifier ret i i i Data from ADPET Datafrom
, Domain i ADPET Datafrom ADSL
STUDYID | Study identifier text : variables 1 Data from ADPFT Data from
: ! ADPET Datafrom ADSL
1 detail ! =
STUDVID | Studyidentifier text 1 ial 1 Data from ADPET Datafrom
1 (partial) i ADPFT Datafrom ADSL
1 it [ 1
SUBTID Subjectidentifier for the study text | with links ] Data from ADPET Data from
—————————— ADPET Datafrom ADSL
SUBID Subjectidentifier forthe study test Data from ADPET Data from
ADPFT Datafrom ADSL
Computational Algorithms Section
Reference
Name Computation Method
planday if visitin(2,3,8,11) then padsy = 1;if visitin (4,7,10,13) then pady =45;
Cumday if visit =2 then peumday = | if visit =4 then peumday = 43; if visit = 5 then peumday =37 if visit = | then peumday = 92; if visit =3 then pevmday = 1 13; if
wisit = 10 then pumdsy = 155 ifvisit= 11 then penmday= 169: ifvisit= 13 then pe
/'y
Annotsted Case Repert Form \ e mm e e mem
1
| .
Go to the top of the gefinesml S : Computation :
S
Date of document generation (2010-06-04T10:00:00) .- Method :
1 definitions i
1 1
A, F

Code Lists

gender, Reference Name (CodeList. CODEL)

1 Male

2 |Femae DN
endpoint, N, N

FEV Forced expiratory volumein 1 second(l] \
FEV200 Trough (pre dose) FEVI [L] \
FEV201 Trough (40 FEVI [L] R o .
FEV211 FEV1 Peak (030} [L] ] . 1
FEV214 FEV1 Peak (0-120) L] {Jococoooooooooon 1 Coqe_"_St
FEV215 FEVI Peak(12-240)[L] y definitions
FEVI20 FEVIAUC@aL  —m=======- !
FEV223 FEV1 AUC (0-12)[L]
FEV224 FEV1 AUC (0-241)[L]
FEV22S FEVI AUC (12-241) (1]

Go to the top ofthe definesml
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3 Conclusions

While there are standard SDTM schema and style sheet available from CDISC, this is not the case for ADaM. The
final drafts of these are still under discussion by the CDISC team.

The CDISC pilot 1 project did create and used a modified schema / style sheet set. The application described in
this paper bridges the gap for the immediate future by using the CDISC pilot 1 schema and style sheet set. It
provides us with a process for creating a viable SDTM/ADaM define.xml file right now. When a final schema and
style sheet set becomes available from CDISC, the program can easily be adapted. Additionally, our plans call for
more automation of the metadata user interface.
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John H Adams

900 Ridgebury Road

Ridgefield, CT, 06877-0368

Work Phone: 203-778-7820

Fax: 203-837-4413

Email: john.adams@boehringer-ingelheim.com
adamsjh@mindspring.com

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS
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