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Analysis Results Metadata for Define-
XML?

-1 Metadata = definition of data

=1 CDISC Define-XML
= Study Metadata

= Machine Readable (XML)

= Review by Authorities
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» Analysis Results Metadata (ARM) ?
= Define-XML Extension

» Results Description
What ?

How ?

Where ?
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Advantages

- Multiple Advantages
= Reusable (similar studies)

= Added Value: Improve Review, Add info

= Traceability
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Data Transparency

« Traceability is the ability to track an element,

Data Understanding
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Traceability

Relationship : analysis results - analysis datasets - SDTM domains

Path : element - immediate predecessor

Metadata traceability
Analysis Result — Dataset
Analysis Variable — Source

Data point traceability
Predecessor
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Teble 1 Demographic Data - Per-Protocol

Treatment 1 Treatment 2

Baseline body mass index (BMI) [kg/m#+z]

N 167 167

Hesn 20.08 29.04

5D 4.849 4.80

Hin 20.3 16.0

Hedian 2669 z5.47

HMax 40.1 41.2
Baseline BMI (categorical) [N (%))

<25 kg/mihz 41 ( 24.6%) 71 21.1%)

25-<30 kg/miez 60 ( 35.9%) 130 [ 38.7%)

>=30 ko/m**2 66 | 39.5%) 135 | 40.2%)
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Branches + Leaves

Trunk

Roots
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- ﬂ’ q:i’ PARAMCD)
ANEOTTE ; y aialls "'“"i'"“ ) < ARM (Analysis Result Metadata)
ADQSADA 5 -""-"f L9, N (OSD) - (Osn) RD (Result Display)

R (Result)

ﬂr%@ @ @ 35( \gDa.t(ZI}.Sjt)
s ariable
Table 143 oL : 1® COM (Comments)
. DOC (Documents)
APV (Analysis Parameter Value)
CL (Codelist)
PRG (Program)
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Analysis Results Metadata for Define-XML?

Purpose of Analysis Results Metadata (ARM)

w Generation Method

‘j .
WD Conclusions

Q&A



Generation Method:
« How to build ARM ? »
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Generation Method: « How to build ARM ? »

-1 Two Choices
= A. Direct Map to Define-XML v2.0 (1 Document)

High structure complexity
Time Consuming

= B. Transform (2 Documents)
1) « Human Readable » ARM Metadata Specifications + Study Metadata
2) Transformation to Metadata Compatible with Define-XML v2.0

=1 Advantages: « User Friendly »
= Lower structure complexity
= Readable (less columns, less rows per result)
= Time gain
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Pratical Example (1)

Table 14-3.01 Display Identifier - Document link & Page(s)/Section
Display Primary Endpoint Analysis: ADAS-Cog - Summary at Week 24 - LOCF (Efficacy Population) | Description

Analysis Result Dose response analysis for ADAS-Cog changes from baseline

Analysis Parameter(s) | PARAMCD ="ACTOT" (Adas-Cog(11) Subscore)l Parameters
saalysis Varable(o Analysis Variable

Analysis Reason
Analysis Purpose

ADQSADAS [PARAMCD = "ACTOT" and AVISIT = "Week 24" and EFFFL = "Y" and ANLO1FL ="Y"]

Analysis Reason

Analysis Purpose

Datasets & Selection Criteria
Join Description

Linear model analysis of CHG for dose response; using randomized dose (0 for placebo; 54 for low dose; 81 for high dose) and site group in model. Used PROC
GLM in SAS to produce p-value (from Type III SS for treatment dose).

SAP section 10.1.1 Documentation Descripti

[SAS version 9.2]

Data References (incl.
Selection Criteria)

Documentation

Programming

Statements
proc glm data = ADQSADAS;
where EFFFL='Y' and ANLO1FI='Y' and AVISIT='Week 24' and PARAMCD="RACTOT";
class SITEGR1: Programming Statement OR Program File
rodet CHE = TRTEN SITESRY 4 Programming Language and Version
sBusiness &Dedision |
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Practical Example (2)

Table 14-3.01 € one-to-many »
w_ Table 14-3.01 Primary Endpoint Analysis: ADAS-Cog - Summary at Week 24 - LOCF (Efficacy Population)

Analysis Fesult Dose response anclysis for ADAS-Cog changes from baseline

Analysis Phrameter(s -'Mgl ="ACTQT\ (Adas-Cog(11) Subscore) Ins

Analysis Vmable(s]/ i/g (Che\\ge from N]

Analysis Reason / SI{ECIHED

Analysis P

Displayldentifitr dxiri(Doc =nt | - |Page(s)/Skction | -\ Description - | ResultDescription ~~Apalysis Reason - |Analysis Purpose - |Dataset(s) - |Analysis Variable |-

Primary Endpoint Analysis: ADAS-Cog -
Summary at Week 24 - LOCF (Efficacy Dose response analysis for ADAS-

csr.pdf 1 Population) Cog changes from baseline SPECIFIED IN SAP  PRIMARY QUTCOME MEASURE ADQSADAS CHG

I}ﬁaﬁ-
Statements
proc glm data = RDQSADRS;

where EFFFL="Y' and ANLOIFIL='Y' and AVISIT="Week 24' and PARBMCD="RACTOT":

class SITEGR1;

model CHG = TRTPN SITEGRIL;

s
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Practical Example (3)

Table 14-3.01

Displa

Table 14-3.01 Prima
| [~ |

Endpoint Analysis: ADAS-Coqg - Summa

inear model analysis of CHG for dose

response; using randomized dose (0 for
placebo; 54 for low dose; 81 for high dose) and
ADQSADAS [PABAMCD="ACTOT" and site group in model. Used PROC GLM in SAS to
AVISIT="Week 24" and EFFFL="Y" and produce p-value (from Type Il SS for treatme

L="Y"] dose).

A »
cl

Data References (incl.
Selection Criteria)

pRAMCD = "ACTOT" and AVISIT = "Week 24" and EEFE and ANLO1FL ="

ADQSADAS

at Week 24 - LOCF (Fffica

Population

SAP Section

10.1.1 42 sap.pdf

Documentation @r model analysis of CHG for dose re

GLM in SAS to produce p-value
SAP Section 10.1.1

or treatment dose).

Proaoramming ISAS version 9,21
Frogramming ISAS version 9.2 1
Sratementg
mlatements
R, gt mﬂﬂﬂ‘n‘r};‘ﬂ
Droc gim aata = ADPSADARS:
v e - T i L - ] n1L S | L 3 -] m— 1 o, o T 3 AN ] o ] AT -
where EFFFL="Y' and ANLOIFI='Y' and AVISIT="Week 24' and PARAMCD="ACTOT":
Tl e T IRTY]
A dCladedy odid LANTIND p
model CHS - TDTDN STTIVCDT -
model CHG TETFN SITHHEL?
1
run;

ose (0 for placebo; 54 for low dose; 81 for high dose) and site group in model. Used PROC

ROI? return on investment through return on information




Practical Example (4)

Table 14-3.01

Display

Analysis Parameter(s)

Analysis Besull . Doseresponse analysis lor ALIAS 1L o chanoes irom haseline

Table 14-3.01 Prmary Endpoint Analysis: ADAS-Cog - Summary at Week 24 - LOCF (Efficacy Pepulation)

PARAMCD = "ACTOT" (Adas-Cog{11]) Subscore)

TOIm Rﬂq&iing;’l

Analysis Heason

Programming
Statements

proc gim data = ADQSADAS;
where EFFFL="Y' and ANLO1FL="Y" and AVISIT="Week 24' and PARAMCD="ACTOT";
class SITEGR1; wodel, Used PRI
model CHG = TRTPN SITEGR1;
run;

— SAS version 9.2

[SAS version 9.2] €

proc glm data = ADQSADAS;
where EFFFL="Y' and ANLO1FI='Y"
class SITEGR1;
model CHG = TRTPN SITEGRI1;

and AVISIT="Week 24' and PARRMCD="RCTOT":

ram ;s
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Pratical Example (5)

« Human friendly » ARM Specifications:
1 Result — 1 Row - 1 « group » of Selection Crlterla per dataset — 19 Columns: i.e. 1 group of selection criteria, 1 dataset

Displayldentifier | v |xlinkDocument | |Page(s)/Section | * | Description | # |ResultDescription | ¥ |Analysis Reason | * |Analysis Purp | v |Dataset(s) |v|Analysis Variable |* |Join Description | ¥ | Selection Criteria [~ [Bae ntation

Linear model analysis of CHG fi
using randomized dose (0 for pl.

ADQSADAS (PARAMCD="ACTOTDand dose; &1 for high dose) and site
VISIT="Weel AT RMIELFFI="VD

Primary Endpoint Analysis:
ADAS-Cog - Summary at Dose response analysis
e Week 24 - LOCF (Efficacy for ADAS-Cog changes
Table 14-3.01 csr.pdf 1 Population) from baseline SPECIFIED IN SAP  PRIMARY OUTCOME MEASURE ADQSADAS  CHG

ARM Specifications Define-XML 2.0:
1 Result — n Rows per group of Selection Criteria per dataset — 32 Columns: i.e. 4 rows for 1 group of sefegtion cfiteria for 1 dataset

Brd scuments)feaf Type PageRefs FirstPage LastPage Doc
r

and Used PROC GLM in SAS to pro
(from Type Il SS for treatment d

ResultDisplayQID Name Lang Description olID AnalysisDescription AnalysisReason AnalysisPurpose defltemQID Comparator CheckValue So

Primary Endpoint
Analysis: ADAS-Cog -

Summary at Week 24 - Dose response analysis
LOCF (Efficacy for ADAS-Cog changes
RD.T_14301  Table 14-3.01 en Population) AR.T_14301.R.1 from baseline SPECIFIED IN SAP PRIMARY OUTCOME MEASURE IT.ADQSADASRARAMCD EQ ACTO LF.T14301 PhysicalRef 1 LF.54
r

Primary Endpoint
Analysis: ADAS-Cog -

Summary at Week 24 - Dose response analysis
LOCF (Efficacy for ADAS-Cog changes

RD.T_14301 Table 14-3.01 en Population) AR.T_14301.R.1 from baseline SPECIFIED IN SAP PRIMARY OUTCOME MEASURE IT.ADQSADA LF.T14301 PhysicalRef 1 LF.5¢
Primary Endpoint "
Analysis: ADAS-Cog -
Summary at Week 24 - Dose response analysis
LOCF (Efficacy for ADAS-Cog changes

RD.T_14301 Table 14-3.01 en Population) AR.T_14301.R.1 from baseline SPECIFIED IN SAP ' PRIMARY OUTCOME MEASURE IT.ADQSADA Soft LF.T14301 PhysicalRef 1 LF.5/
Primary Endpoint "
Analysis: ADAS-Cog -
Summary at Week 24 - Dose response analysis
LOCF (Efficacy for ADAS-Cog changes

RD.T_14301 Table 14-3.01 en Population) AR.T_14301.R.1 from baseline SPECIFIED IN SAP PRIMARY OUTCOME MEASURE IT.ADQSADA ‘ﬂum Soft LF.T14301 PhysicalRef 1 LF.54

L) L
sBusiness &Dedision |
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ADaM Metadata Specifications Reworked
ADaM Metadata Specifications + ARM Specifications With Metadata Specifications (included

[ WhareClausa)

P | BambDiplegsD  Mame  lang Bacriprion on senaly

Frimary et ferahph:
DAL asabpui for
Week 34 LOCF [FHficacy Ais-Cog changes femm
Frimary fren Amshyain: ACAS Cog ADCRALIAN [WAANK D AT 3| RGI_N0L  Tebe 14381 e Populaton) ARLT_30LR basaline SPECHMEDH N A8 FRIMARY CUTCOME MURSURE " o S WO T_LOIL L ADGAACS |
| Snererary a2 Wweh 18 - LOCH {Efmcy Com rmcxman amabysia for AlAS- TS et 24 ok 1LY
cwpdt 1 Poguition] Gog changes bom heseline SPECHRD W AP PRIMARY OUTCOME MEASURE ADSADAS (G Awi1f P ——
A8 Cing - Srmary D e smabysie fon
ek 24 . LOCH [Efficace AL Corg charges feoen
4 ADT UM Table t4AB1 an Fopelason) ART_ 1AW ALY banaline SPECANED 8 44 PRIMARY CUFTCOME MEARIAE MEADOLADAL | (T ASCRADAAPARAMCY | ITADGYADAS CHG WO LAY A1 ADCHARAS
Primacy Frcacins Anshysiy
A8 Cog - armary 3 D respem anahyxi dor
Wowh 545 AOCH [IHficaey ADAS-Ceg changes feeen
5 BDT_MA0E  Table 14301 e Popelaion) ART_JAMLR baseline SPECSIED M SAP FRIMARY OUTCOME MEASUAE MADDMADS | (TADCSADAS PARAMCD | (T ADGRADAS NG WET_IAN01 2.1 ADCHADAS
Piary Leansnt dvabrsin.
ADLog - - Niote merpone snasbysis for
ek .. (DCF [Fificacy AL Lo g emem
B RRTIN0N  Teble BAST e Prgelatind ART_JAEAR] lusalice SPUCHIED B WP PHIMARY GUTCGME MEAWAE GADGUADAS | (TADGMDALPARAMCD | ITADGRADASCHG WE.T_BEINR.1ADCGRAGAS
= x Basults Matadats. (5 r . =TT HETORTLOG | INSTRCTIONS | Ta varabies adats | Codeli CompuisticnMAgo b AnalysisResulMetadats & '
[ 4
ejine- V.
. o
Al 16 1.0 e
Stybeshast versien: 3015-01.18
Anatps. Gta Ry, Gacade
* Analyss BESULS Meadats Standand AWK 1.0
+ Anstyss Datasets i
* Paramater Vaue Livel Watadaty Wondy lame DSl
* Controted Termnology y Dewcrip
» Anshysis Derbeations i P
» Commasts e =
Matadats Dascription Sty CUISC- Samgis, Duta Dafeitions

Analysis Riesults Metadata (Sumaary ) lor Study COISC-Samphe

Ll 240,01, Primary Dndpoint Anahrvis: ADAS-Cos - Summary 3¢ Wk 34 - LOCF (Dicacy Population] |

Analysis Results Metadata (Detail) for Study CDISC- Sample

Tabie 14-3.01

EACD - “ACTT (b Congl 1] Sudrcnew)

EHG EN04 rom Babsine]

ST L

PRI DUTEOME AR

= "ACTOT" sl AISTE = “Wesh 34" a0 EFFFL = °F and MSIRL - T

o b o 01 sk

o Tapa 111 55 for treatrrt doss)
S48 oo 10LLL

Praguumeang Gatements | [E55 vermn 8.3

peee glm dara = ADGIATANS
whaze DNTFLET asd MSLOLFLAT" asd X
=lams 3TTEERL;
medel CHI = TETPN SITESRY;

s

a5 FRARACDS=ACTOT;
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ADaM-IG 1.0

Analysis Data Reviewer's Guide
Analysis Results Metadata
Analysis Datasets

Parameter Value Level Metadata
Controlled Terminology
Analysis Derivations
Comments

Date of Define-XML document generation: 2015-01-27T11:51:00

Stylesheet version: 2015-01-16

Standard ADaM-1G 1.0

Study Name CDISC-Sample

Study Description CDISC-Sample Data Definition
Protocol Name CDISC-Sample

Metadata Name Study CDISC-Sample, Data Definitions
Metadata Description Study CDISC-Sample, Data Definitions

Analysis Results Metadata (Summary) for Study CDISC-Sample

Table 14-3.01 Primary Endpoint Analysis: ADAS-Cog - Summary at Week 24 - LOCF (Efficacy Population)
Dose response analysis for ADAS-Cog changes from baseline

Analysis Results Metadata (Detail) for Study CDISC-Sample

Table 14-3.01

Display Table 14-3.01 Primary Endpoint Analysis: ADAS-Cog - Summary at Week 24 - LOCF (Efficacy Population)
Analysis Result Dose response analysis for ADAS-Cog changes from baseline

Analysis Parameter(s) PARAMCD = "ACTOT" (Adas-Cog(11) Subscore)

Analysis Variable(s) CHG (Change from Baseline)

Analysis Reason SPECIFIED IN SAP

Analysis Purpose PRIMARY OUTCOME MEASURE

Data References (incl. ADQSADAS [PARAMCD = "ACTOT" and AVISIT = "Week 24" and EFFFL = "Y" and ANLOIFL = "Y"]

Selection Criteria)

(from Type III SS for treatment dose).
SAP Section 10.1.1

Documentation Linear model analysis of CHG for dose response; using randomized dose (0 for placebo; 54 for low dose; 81 for high dose) and site group in madel. Used PROC GLM in SAS to produce p-value

Programming Statements | [SAS version 9.2]

proc glm data = ADQSADAS;
where EFFFL='Y' and ENLOIFL='Y' and AVISIT='Week 24' and PAREMCD="ACTOT";
class SITEGRIL;
model CHG = TRTEN SITEGRI;

run;

sBusiness & Dedsion
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Process Overview
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ARM Specifications

S
=
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Transformation ADaM
Study Specifications
Reworked with ARM

Metadata Specifications

~

@ coisC
</xml>
Define-XML Define-
Generator Tool XML 2.0
with ARM

/
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Generation Method

s Challenges

= Traceability

= Completion

= Display
SsBusiness &Dedsion |
i='Sciences |
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Loss of Traceability (1)

» Root missing !
Selection Criteria
Analysis Variable(s)
Analysis Parameter(s)

i.e. ADQSADAS
[PARAMCD="ACTOT" and
AVISIT="Week 24" and

sBusiness &Dedision |

Label Controlled Terms or Format Source/Derivation/ Comment
Display
Format
STUDYID | Study Identifier text 12 Predecessor: ADSL.STUDYID
SITEID Study Site Identifier text 3 Predecessor: ADSL.SITEID
UsuUBJID Unigue Subjedt Identifier text 11 Predecessor: ADSL.USUBIID
TRTP Planned Treatment text 20| ["Placeba", "Xanomeline Low Dose", "Xanomeline High Dose"] Predecessor: ADSL.TRTO1P
<Actual Treatment >
TRTPN Planned Treatment (N} integer & | [0 = "Placebo”, 54 = "Xanomeline Low Dose", 81 = "Xanomeline High Dose"] Predecessor: ADSL.TRTO1PN
<Actual Treatment (N)>
AGE Age integer 8 Predecessor: ADSL.AGE
RACE Race text 32 | ["WHITE", "BLACK OR AFRICAN AMERICAN", "ASIAN", "AMERICAN INDIAN OR ALASKA NATIVE"] Predecessor: ADSL.RACE
<Race>
RACEN Race (N) integer 8| [1="WHITE", 2 = "BLACK OR AFRICAN AMERICAN", 6 = "AMERICAN INDIAN OR ALASKA NATIVE", 7 = "ASIAN"] Predecessor: ADSL.RACEN
<Race (N)>
SEX Sex text 1| ["F" = "Female", "M" = "Male", "U" = "Unknown"] Predecessor: ADSL.SEX
<Sex>
EFFFL Efficacy Population Flag text 1| ["N" ="MNo", "Y" = "Yes"] Predecessor: ADSL.FASFL
<No Yes Responsex
AVISIT Analysis Visit text 16 | ["Baseline", "Week 8", "Week 16", "Week 24"] Derived:
<Analysis Visit>
AVISITN Analysis Visit (N) integer 8| [0 ="Baseline", 8 = "Week8", 16 = "Week 16", 24 = "Week 24"] Assigned:
<hAnalysie Visit (N])= Numeric code for AVISIT
VISIT Visit Name text 19 | Wisit Predecessor: QS.VISIT
Visit Number float 8 | Wisit Number Predecessor: QS.VISITNUM
integer 8 Derived:
integer dates. Derived:
text 100 | ADAS-Cog Parameter Assigned:
text 8 | ADAS-Cog Parameter Code Assigned:
integer 8
Baseline Value integer 8 Derived:
CHG Change from Baseline integer & Derived:
PCHG Percent Change from Baseline integer 8 Derived:
ABLFL Baseline Recard Flag text 1] [ ="Yes"] Predecessor: QS.QSBLFL
<MNo Yes Response - Y subset>

Sciences |
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Loss of Traceability (2)

Analysis Results Metadata (Detail) for Study CDISC-Sample

Table 14-3.01

Display

Table 14-3.01 Primary Endpoint Analysis: ADAS-Cog - Summary at Week 24 - LOCF (Efficacy Population)

Analysis Result

Analysis Parameter(s)

Dose response analysis for ADAS-Cog changes from baseline

PARAMCD = "ACTOT" (Adas-Cog(11) Subscaore)

Analysis Variable(s)

CHG (Change from Baselineg)

Analysis Reason

SPECIFIED IN SAP

Analysis Purpose

PRIMARY QUTCOME MEASURE

Data References (incl.
Selection Criteria)

ADQSADAS [PARAMCD = "ACTOT" and AVISIT = "Week 24" and EFFFL = "Y'Iand =] I =M ISSI ng ROOt

Documentation

Linear model analysis of CHG for dose response; using randomized dose (0 for placebo; 54 for low dose; 81 for high dose) and site group in model. Used PROC GLM in SAS to produce p-value
(from Type III 5SS for treatment dose).

SAP Section 10.1.1

Programming Statements

[SAS version 9.2]

proc glm data = ADQSADAS;
where EFFFL='Y' and ANLOIFL='Y' and AVISIT="Week 24' and PARAMCD="ACTOT";
class SITEGRL;
model CHG = TRTEN SITEGRL;

run;

sBusiness & Dedision |
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Completion

“» Selection Criteria: Expressions not allowed
= je.0<AVAL< 25
—AVAL >0 and AVAL < 25

= j.e. (AVISIT IN (“Week 12’ ‘Week 24°)) as AVISIT
—=AVISIT IN (‘Week 12’ ‘Week 24’)

= Must remain simple

Selection Criteria: Not Existing variables or datasets

Programming statements: Length, indentation, spaces, etc.

sBusiness &Dedision |
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Display (1)

proc glm data = ADQOSADAS;
where EFFFI='Y' and ANLOIFL='Y' and AVISIT='Week 24' and FARAMCD="ACTOT";
class SITEGRI;
model CHG = TRTPN SITEGRI1;

run;

Programming | [SAS wersion 9.2]
Statements

2 proc glm data = ADQSADAS; where EFFFL="Y' and ANLO1FL='Y' and AVISIT='Week 24' and PARAMCD="ACTOT"; class SITEGRL; -

sBusiness &Dedision |
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Display (2)
s Solution in Stylesheet (xsl): Blank Space

Before After

.code{ .code{
font-family:"Courier New", monospace, serif; font-family:"Courier New", monospace, serif;
font-size:1.2em; font-size:1.2em;
line-height:150%; line-height:100%;
display:block; display:block;
vertical-align:top; vertical-align:top;
padding:5px; padding:5px;
} }
=i|.=.us'ne:;sa.[:g:lz;r,a'ngms I
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Display (2)

s Solution in Stylesheet (xsl): Blank Space

Programming Statements

[SAS version 9.2]

proc glm data = ADQSADAS;

class SITEGRI;

where EFFFL="Y' and ANLOIFL="Y' and AVISIT="Week 24"
model CHG = TRTPN SITEGR1l; run;

and PARAMCD="ACTOT"; ;

sBusiness &Dedision |
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Analysis Results Metadata for Define-XML?

Purpose of Analysis Results Metadata (ARM)

w Generation Method

‘j o
& k9 Conclusions
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Conclusions

v’ Study Traceability Improvement
Data Transparency and Understanding

v Added Value for Sponsors
Easier Review

v’ « Reusable » in similar studies

v' Method: Time gain

sBusiness &Dedision |
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Questions...



ROI

return on investment
through
return on information

=1 Business &Dedision
Life:Sciences

Lionel Debecq

Statistical Programmer
lionel.debecqg@businessdecision.be
+32478 521991
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