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Industry BestPractices

V Utility Macros
V ProcSQL Dictionary tables to access metadata (datasets, variables, etc.
V Create format catalog fromodelisttables to map to SDTM control terms
V ScanSAS logs for errors amearnings
V CreateSAS generated code to rurdependently
V Defensive programming to display user messages
V Program index of table, list and graph titles and footnotes to SAS progra
VIyIfeara wSadz pioclasd BIOR AN {F A NILINE
V Crossreference SAS source and gc program file date time stamps
V Populate define.xml template excel file to create define.xml

V SDTM/ADaM Macros
V Apply PUT() and format catalog to convert raw to SDTM cotanols
V Apply attributes (Name, Label, Type, Length
V Apply variable and record sort order
V Create ISO Dates
V Merge XX with SUPPXX




CDISC 360 Mission Requirements

1. Machinereadable standards.
2. 1 RR Y2NB YSIYyAy3a G2 YSOGIFIRFOGF 6AGK
3. Applyand customize all standards directly from metadata files to study

specific metadata files

4. Access and integrate the latest standard files including control terminolog
(Application Program Interfac€penSourc@account)

5. Metadata driven process for highdgvel quality control and customization

without manual efforts.

SAS generated code for independent creation and submission.

GUI interface based on metadata and standards when user input is requir

such as data mapping, domain shells, ADaM specs and table shells.

8. Proof of concept tests metadata standards with maleeel programming
techniques to create deliverables with SAS generated code.

9. Test data is used for proof of concept asthdependent between process
components

10. Metadata complements each otheADaMand ARM.

~N o

Evolving CDISC to the Next Decades: The CDISC RZoatept, Pete¥anReusel CDISC,
Sam Hume, CDISC



CDISC 360 Work Stream 4 (User Case 1

Industry downloads SDTM and ADaM specification excel files. SAS programs read
and convert to variable attributes.New SDTM and ADaM Metadata specification
datasets will be introduced for industry to download, understand and populate.

Use Case 1 : End to Start specification

Selecting standards concepts and linked metadata needed for a study

Data Standards 'Y

Biomedical Concepts Cd Isc g‘ﬁ.—]

Analysis Concepts I...'J

Foundational Standards L | E R A R Y

I I Endpoints
S P --P--Piy ¢ B
. L g :
Data Collection Retrieve Tabulation Retrieve Analysis Retrieve <J_

Collection Metadata Collection Metadata Tabulation Metodata Analysis S,;Dl"d'f.rm
Modules Standards Standards Standards TFL sisetien
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Each deliverable is standarcs M
. M
quantified as metadata Selection. Profocol
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CDISC 360 Work Stream 5 (User Case 2

Industry configures SDTM and ADaM specification excel files to their studies.
Industry needs to configure SDTM and ADaM Metadata State and Mapping datasets
to their studies. Mapping datasets require most of the work.

Use Case 2 : Start to End Study Metadata
Adding study design, concept configuration & generate artifacts

Endpoints

CDASH SDTM ADaM %
w L ™ L 3 | ‘ mL_‘
Create Operational Creote Tabulation Create ADaMM Analysiz Create .-‘-‘mu:nl,f I Clinical
Operational Database Tabulation Datasets Datasets Datasets Resultsstructures Study

Database Datasets & shells Reports
A I A I
. [ ML [
Define Define
Zenerate
Study artifocts

ﬁ‘f

Study Build and

. configuration
Configure to . sigures Fﬂ standords
StUdy data study — Selection

metadata




CDISC 360 Work Stream 6 (User Case 3

Industry runs macros to automate processing SDTM and ADaM specification excel
files, Raw Metadata State and Mapping and Data to create SDTMs, ADaMs and
Define.xml files. Metadata design has options for dataset transpose, record and
variable derivations.

Use Case 3 : Start to End Data Processing

Automatic population of data into artifacts

Endpoints
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Analysis Results Metadata (ARM)

Metadata Field

Metadata

PDISPLAY IDENTIFIER

Table 12 3.1.1

TFL

DISPLAY NAME

Mean NRS Pain Score Over the Last 5 Days for Overall Pain. Full Analys|

Set

Metadata

ESULT IDENTIFIER

~-teatmantdifferance resylts (Mean, confidence interval, p-value)

Overall Pain Score during the 5-day Pernod

TFL

ARAMCD

NALYSIS VARIABLE

Specifications

. REGN
Primary efficacy analysis as pre-speci

ADQS

_ ADaM

fas1fi="Y’, paramcd="PLPNOV, trt01pn~=, avisit="EoT"

See Protocol Section XX for details. Program: program_ex1.sas. NRS sco
alysed using an ANCOVA model which included dose group and region
ed factors and baseline NRS pain score of overall pain a

(REG1 an
covariate.

data pain;
adqgs;z
where fasl
avisit="EoT":
run;

proc mixed data=pain:

class &trt georegn;

Metadata

aramcd="PFLENOV"

model chg=base &trt georegn;

lsmeans &trt/cl adjust=dunnett:
estimate 'Linear trend' &trt -2 -1 0 1 2;
ods output typeld=pvalue;
ods output lsmeans=1sm;

ods output diffs=dif;

ods output estimates=trend;

runry

and

Protocol
/| SAP

— SAS Code




PinnacleH m Dedine.xml Specification Template

5DTMs: TOC
- ADaMs

Computation
(CompMethidID,
Algorithms -
Derived)

Each sheet must
be populated
correctly

Excel must pass
Define.xml
compliance checks

\JJ

(XX)

Value Level

Metadata

(3UPFPXX,
BEDS . FARMCD
values)

Valuelist (Consistent

with Value Level
Metadata)

(BDS,




Pinnaclen mB2d MappingSpec_Template V3.xls

A B c D | E G H ] K
1 Order - Dataset - Variable - |Label - DataType - Length ~ Significant Dig -~ Format ~ Mandatory -~ Codelist ~ Origin
2 1 AE STUDYID Study Identifier text 11 Yes Assigned
r r
3 2 DOMAIN Domain Abbreviation text 2 : Yesg (DOMAIN) Assigned
a3 ﬂ% USUBJID Unique Subject Identifier text 19 Cr_eatmg No Derived
5 EI AE AESEQ Sequence Number integer :E- deflne_Xml Yes Derived
6 5 AE AETERM Reported Term for the Advtext 104 . I Yes CRF
7 8 AE AEDECOD Dictionary-Derived Term text a4 Is not trivial Yes MedDRA Assigned
g "4 AE AECAT Category for Adverse Ever text 23 Mo (AECAT) Assigned
9 15 AE AESCAT Subcategory for Adverse E text 50 No (AESCAT) Assigned
r r o ~ .
10 |16 AE AEBODSYS Boc?‘,.' System or Organ Clas text rﬂ? t )\ y‘ Y' | O f So RA Assigned
11 |20 AE AESER Serious Event text 1 t I t f d Mo (NY) CRF
12 emplate 1orce
131 SUPPAE  STUDYID Study Identifi text 11 i 2 Y Assigned
E udy Identifier ex E industry to be | = '9
14 2 SUPPAE RDOMAIN Related Domain Abbreviaitext 2 Yes (DOMAIN) Assigned
15 [3 SUPPAE  USUBIJID Unique Subject Identifier text 19 structured and | wo Derived
r r
. i i Assianed
16:1 SUPPAE IDVAR Identifying Variable text r5 Organ|zed for Mo 55|5.]ne
17 |5 SUPPAE IDVARVAL Identifying Variable Value text 3 . Mo Derived
18 6 SUPPAE QNAM Cualifier Variable Name text 8 traceab"'ty tO Yes Assigned
r F
19 |7 SUPPAE QLABEL Cualifier Variable Label text 38 Yes Assigned
20 8 SUPPAE  QVAL Data Value text 164 collect all SDTM Yes CRF
219 SUPPAE  QORIG Origin text 3 components Yes Assigned
L
22 |10 SUPPAE QEVAL Evaluator text 1 . Mo Assigned
s required for
24 6 M CMTRT Reported Name of Drug, I text 91 creating and Yes CRF
25 22 CM CMSTDTC Start Date/Time of Medicatext 10 t Mo CRF
26 23 CM CMEMNDTC End Date/Time of Medicat text "0 mee Ing Mo CRF
27 :24 cMm CMSTDY study Day of Start of Medi integer :3 define.xml No Derived
28 (25 14 e 3 .f- t. Mo Deri'ﬂ'ed
29 All sheets are in I SPecitications
30 |5 8 Yes (VSTESTCD) Assigned
316 VS VSTEST Vital Signs Test Name _text 24 Yes (VSTEST) CRF
r N . L i —
M 4 » Study - Datasets | Variables . ValuelLeve WhereClauses -~ Codelists Dictionaries . Methods " Comments " Documents .~ SDTM Rules ADaM Rules
d bl I | h | del hod I I




Goal: Apply Metadata to create SDTMs

Part 1. Macro automatically
creates metadata state from

Part 4. Same metadata raw data

files create define.xml

Part 2. Requires
understanding and set up
time to manually populate
metadata map datasets to
translate raw to SDTMs

Part 3. Macro creates SDTMs
from raw data, metadata
state and map files

cdisc

360




Part 1: Create Metadata State from
Study Data angeShareStandards

Application

Program

Interface
Data-driven process: Macro Standarddriven process: Macro
accepts source files as input accepts all Excel standards (CDASH,
(raw datasets) tocreate raw SDTMs and ADaMs) downloaded

S from the CDISC Libradrchives to
creatg SDTM and ADaM metadata
staté shells

metadata state datas

Six Metadata State Datasets

CDISC plans to publish metadata datasets once evaluation is completed



Part 1: Create Six Metadata State Datasets

Metadata design captures all
standard information to create

Tablessbt™s/ADaMs and one of the
technologies used in the CDISC 360
project

PDESCRIPTION
¢ Catalog of
source entries

TABLE

I

‘ VALUE_NAME ‘ ROWDEFID

TABLE

RowMData

Row level metadata

RowDefs

Row Definitions



TABLE

Metadata State Content Six Datasets

All datasets are integrated with key variables. Datasets house structure and variables
for ODM requirements such as specificatiortsf and xpts to create define.xml.
Variables can be populated from excel file and CDISC metadata as needed.

CVALUES_NAME

1 : PVALUES_NAME
VALUES B i oy 1

v" The Values metadata :
stores codelists and I
valid values list that
canh be associated
with Columns or
Rowmdata

COLUMNS

¥" The Columns
metadata
specifies column-
level Information

ROWMDATA A 1

< The Rowmdata metadata stores
row-level information (CDISC calls
value-level)

+* Required to describe tall-thin
datasets such as finding domains

< Defines the attributes of
parameter-related variables for a
row selection criteria set

I
ROWDEFID |

ROWDEFS

TABLES DESCRPTS
o The Rowdefs metadata defines a

r
|
: TDESCRIPTION PDESCRIPTION set of one or more conjuncts that
|
|

» The Tables metadata defines o The Descipts catalog contains define row selection criteria
data-set level attributes the source entries



Metadata State Content Six Datasets

V All SDTM/ADaM variable attributes
V Name, Label, Type, Length, etc.
VasSSiQa tAyylrOoftS umQa {5¢a [/ 2
V Control Terminology Dictionary
V Basic Data Structure (BDSYariableLevel Metadata
V Variable Order
V TABLES links to COLUMaAitsl ROWMDATA
VTABLESTABLE / h[ ' ab{®¢! . [ 9 I wh?
V COLUMNSIinks to ROWMDATA
V COLUMNS.TABEROWMDATATABLE @+ {
V COLUMNS and ROWMDATA lin&k/ALUES
V COLUMNS.CVALUES NANMBLUES.VALUES NAME ¥ ©
V ROWMDATA links to ROWDEFS
V ROWMDATA.ROWDEEIROWDEFS.ROWDEFID =
Qwh?2 59 CL5mMQ



Part 2. Map Metadata Content

Requires understanding and set up time (Active participation by TalentMine)

From: Raw or SDTMs
TABLES MAP, COLUMNS MAP, ROWMDATA MAP, ROWDEESAMAPS MAP
To: SDTMs or ADaMs

COLUMMNS_MAP v The Values mapping
from source to target
data
v A Largel dala sel ROWMDATA MAP | SR S —— i
may lake more
than one variable
from a given
source data set,

“ The Rowmdata_map stores row-
leveel mapping information

“ Mequired mapping to describe tall
thin datasets such as finding
domains

TABLE_MAP_SEQUENCE

o The include_map calalog
S slores execulable SAS code
____ DESCRPTS_MAF that is required to create
NEERH) EIESRR, POESCRIFTION_MAF the target variable when

P ; ; the target variable is

# The TADLES_MAR defines a preprocessing or o The descrpts map catalog stores text descriptions of g

merge type data transformation of the source th C ) derived, rather than
e mapping information related to a target columin.
to target data set PRINg "B transformied.




Source to

—

SOURCE_DOMAIN SOURCE_ELEMENT
DM SUBJID

DM GENDER

DM QTA RTDT Y,

DM
DM

DOMAIN
DM
DM

DM

o Raw Metadata
¢ Raw Codelist

ELEMENT
SUBJID

GENDER
STARTDT

LABEL
Subject ID

Start Date

ELEMENT
SUBJID
SEX
STARTDT

soe
\_/

Subject Gender

» All Raw/ CDISC
derived

* Custom Logic

DM
DM
DM

Source DEMD

Target DBMD

LABEL TYPE
Patient Identifier C
Patient Sex N
Start Date C

TARGET_DOMAIN

ample

¢ CDISC Metadata
¢ Control term
Codelist

SUBIJID
SEX

STARTDT

J

LENGTH

(TARGI:'I'_EI.EMENT



Data Transfer Engine (DTE) Design

V Standard Process
V Rename variables
V Standardize control terms
V Keep or Drop variables
V Variable/Record Derivations
V Formulas
V SAS Snippet Code Include
V Transpose variable structure
V Tall andThin
V Short and Wide
V Levell
V Appliesattributes, createsupplemental domains
V Level 2
V Adds derivation logic that is entered into map metad
V Assumesll variables have required derivation code
V Level 3
V Adds merging of source data sets to gather the variables required b
derivations andransformations




Part 3. Apply Metadata State and Map
to convert Raw data to SDTMs

Process all metadata information and raw data to create SDTMs. CDISC 36C
team is currently evaluating this metadatdesign for industrystandard.




AE SAS Generated Program

label STUDYID = "Study Identifier";
label DOMAIN = "Domain Abbreviation";

label USUBJID = "Unique Subject Identifier";

label AESEQ = "Sequence Number";
label POOLID = "Pool Identifier";
label AEGRPID = "Group ID",

label SPDEVID = "Sponsor Device Identifier";

label AEREFID = "Reference ID";

label AESPID = "Sponsor-Defined Identifier”;

Variable Label

PUT() with format
catalog to convert raw
to SDTM control terms




Summary: Levelsf Metadata Programming
2 Kl G A& @2dzNJ 2NBIFyAT FGA2yQa YSGI RI

Intro 1. Basic method tstandardize dataset®y applying dataset and variable attributi
Leve| and applying program index table metadata in tables, lists and graph program:
(Many organizations are already doing this as best practices)

2. Basic method tautomate by processing a list of datasets or files to create
inventory lists for example.
(Macro programmingProcSQL and Dictionartable are utilized

Advanced 3- Advanced method to confiraiata loading compliance with specifications
Level (Create custom metadata and crossferencewith new data)

4. Advanced method tetandardize by creatingodelists
(Automate creation of SDTMs amiDaMscodelistsfor crossreferencing

5. One to one dataset mapping to apply derived logic.
(Build designand foundation to join datasets and apply variable level logic

Expert 6. Advanced method to handle standard and custom programming by transfor
Level datasets based osource to target variable mapping
(Automate to buildstandard process with custom options



SAS: Extract intelligence information
from metadataand macroprocessing

Data-Driven process is automatic, quality
controlled, transparent and saves time!




IS your organization ready for
CDISC 360 View and Challenges?

a ! LJXhi 89/20 rule to ensure the Project automates 80%
of the endto-end metadata and data processing needed to
generate study artifacts suitable for a requlat@rydzo YA a a A
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