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Tales from thejourney of a CORE developer

Jozef Aerts
XML4Pharma



Meet the Speaker

Jozef Aerts

Organization:

Jozef is CEO of a small consultancy and software company
specialized in CDISC standards. He is also a CDISC volunteer for
more than 20 years and CDISC instructor.




.7 Disclaimer and Disclosures

..s « The views and opinions expressed in this presentation are those of the
L author(s) and do not necessarily reflect the official policy or position of
... CDISC.

?fiz,;i;,:.:f (but some of them should ...)
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Jozef and CORE:
How It started ...




. Il”””‘ The XML4Pharma Application Server

... Some yearS ago et The "Open Rules for CDISC Standards” initiative

+ '+ We developed the "Open Rules for CDISC Standards"
-+ (ORCS)

£+ Executable rules were developed using XQuery

:... and made publicly available (as Open Source)

Disadvantages:

« XQuery only works on XML

* FDA however has put the introduction of CDISC's Dataset-XML as a
transport format on ice.

« Argumentation: file sizes
» Real reason: fear for change
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.7 6years later ... CDISC CORE
- . How can | contribute?

| am pretty bad in Python coding

« Many volunteers already for SDTM
f24 o ADaM is not my thing

« Define-XML will come later

So | volunteered to implement
the SENDIG (3.1) rules!

L
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SENDIG-3.1 Rules

j SEND_Conformance_Rules_wv4.0xlsx * - PlanMaker

Datei  Start  Einfogen Layout Formeln  Daten  Uberprifen  Ansicht

[:-_] o Ausschneiden Arial ~ 10 ~ |E| === Standard ~ @ I:‘ ’__‘ F
2R Kopieren . - == -
[ ] Einfugen F - F K U~ A~ A & _ % EEJ S8 4% | Schattierung  Umrandung Bedingte Zellen- Einfigen Ldschen §
3 - ¥ Format dbertragen T - - Formatierung v  vorlagen v - -
- Bearbeiten Zeichen 4 Ausrichtung 4 Zahl 4 Format Zellen
° K11 ~ ft A descriptive Variable Label, using up to 40 characters, which should be unique for each variable in the dataset.
5 =i O~ 9 - O 7 [‘5 SEND_Cenformance_Rule.. X
"ot a | s ] | o ] E | F G | | K | L
CDISC |Class Domain  Variable  |Plain Text Explanation of Condition/Rule Condition  |Rule Cited Cited Cited | Cited Guidance SENDIG Version
SEND Document |Document Item
1 |RulelD Section
1 ALL ALL A SEND datasets are named to be consistent not SUPP  |SEND dataset |SENDIG  4.1.4 Text SDTM datasets arenomnally  SENDIG v3.0
with the domain cade (xpt file name is the OR file name is the v3.0 named to be consistent with
domain abbreviation), exceptions to this rule RELREC domain the domain code
are RELREC, SUFF, and POOLDEF. OR abbreviation.
z POOLDEF
1 ALL ALL A SEMND datasets are named to be consistent not SUPP  |SEND dataset SENDIG 414 Text SDTM datasets arenomally  SENDIG v3.1
with the domain cade (xpt file name is the OR file name is the v3.1 named to be consistent with
domain abbreviation); exceptions to this rule RELREC  [domain the domain code
are RELREC, SUPP, and POOLDEF. OR abbreviation.
3 POOLDEF
|1 ALL ALL A SEMND datasets are named to be consistent not SUPP  |SEND dataset SENDIG 414 Text SDTM datasets arenomally  SENDIG v3.1.1
with the domain cade (xpt file name is the OR file name is the v3.1.1 named to be consistent with
domain abbreviation); exceptions to this rule RELREC  [domain the domain code
are RELREC, SUPP, and POOLDEF. OR abbreviation.
4 POOLDEF
|1 ALL ALL MA SEMND datasets are named to be consistent not SUPP  |SEMND dataset SENDIG 414 Text SDTM datasets arenomally  SENDIG-DART v1.1
with the domain cade (xpt file name is the OR file name is the v3.1 named to be consistent with
domain abbreviation); exceptions to this rule RELREC  [domain the domain code
are RELREC, SUPP, and POOLDEF. OR abbreviation.
5 POOLDEF
)z ALL ALL GEM Variable Mame limited to 8 characters Variable name SEMNDIG 322 Text The Variable Name (limited o SENDIG v3.0
length == 8 v3.0 8 characters for compatibility
with the SAS w5 Transport
[ format).
2 ALL ALL GEM Variable Mame limited to 8 characters Variable name | SENDIG 322 Text The Variable Name (limitedto  SENDIG v3.1
length == 8 v3.1 & characters for compatibility
with the SAS v Transport

https://www.cdisc.org/standards/foundational/se nd/conformance -rules-v2-0-se ndig-v3-0-and-sendig-v3-1
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Development and Testing using the Rule Editor

EDIT TEST

@& validate YAML Syntax

EDIT TEST

€ validate YAML against Schema

@ Convert VAML to JSON Rule

@& LoadTestData

TEST DATASETS FILE..

Filename: unit-test-coreid-SENDIG-224-negative.xlsx
Filetype: application/vnd.openxmiformats-officedocument.spreadsheetml.sheet

Size in bytes: 13043

Last modified date: 9/27/2022, 2:20:10 PM

Results




All content on this Wiki is non-binding and any individual opinions expressed should not be considered indicative of the policies or positions of CDISC or any other organization.

CORE Rules /' CORERULES-661

SEND225

& Edit Q Add comment Assign  More ¥ Undo QC

~ Details
Type:
Priority:
Affects Version/s:
Component/s:
Labels:
Executability:

<

Description
Click to add description

~ Attachments

v Activity

B Review Comments.
@ To be assigned
None

SENDIG v3.1

MNone

Fully Executable

G} Drop files to attach, or browse,

Al Comments History  Activity

~ () Jozef Aerts added a comment - 01/Sep/22 1:18 PM

Start QC

Status:
Resolution;

Fix Version/s:

Rule = "If present, the ARM value in DM for a given subject must exist in TA."

P.5. Are there exceptions? Like "NOT ASSIGNED"?

[AWAITING Q€' (View Workflow)

Unresolved

None

~ People
Assignee:
Reporter:

Votes:
Watchers:

v Dates
Created:
Updated:

v Agile

View on Board

n Jozef Aerts

n Amy Palmer
0 Vote for this issue
@ Stop watching this issue

23/Aug/22 3:55 PM
22/Mar/23 7:48 PM
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.7 My conclusions so far regarding Rules
« When rules were developed in the past, we did not think about computability

« Some rules express expectations (or best practices) rather than rules

. ..... . Al Comments History  Activity

.. hd Jozef Aerts added a comment - 01/5ep/22 1:28 PM

Rule = "The values of EPOCH should provide a description of a time period that is independent of the value of ARM."

R This rule is not executable as it requires semantic analysis. \)

« Sometimes there is "wiggle room"

* We need to get better in defining exact rules
(pre-condition / post-condition)

* Implementation: avoid "false positives"!
nder-reporting rather than over-reportin
c&isc P g P g)

CDISC 2023 Europe Interchange| #ClearDataClearlmpact 1



CORE Implementation in Software: SDTM-ETL

It's easy if you know how ...




CORE Implementation in Software S0

What is SDTM-ETL ?

e SDTM-ETL - version 4.1

File Edit View Navigate Insert Transform Validate CDISC Library Options About

—Ioom [ Domains (itemGroups) |
¢ léggonal\farianles Variable Variable Variable Variable Variable Variable Wariable Variable
’ : o DMRFSTDTC  [DM.RFENDTC  |DM.SITEID DILINVID DMLINVNAM DM.BRTHDTC _ [DM.AGE CM
o [ BasicDefinitions [5GRPID [TSTSPARMCD [TS.TSPARH TS TSVAL
-] MetaDataVersion : Version 1.1.0 ‘FESEQ SEETCD SEELEMENT  [SESESTDTC  |SESEENDTC  |SETAETORD  [SE.EPOCH SE.SEUPDES
¢ [ Protocal 1 EIRTIEED SV.VISITDY SV.EVSTDTC  [SV.SVENDTC _ |SV.BVSTDY SV.SVENDY SV.SVUPDES
o [ StudyEventDef : Pre-treatment ExsEQ EX.EXCRPID _ [EXEXSPID EXEXTRT EXEXCAT EXEXSCAT EXEXDOSE EX.EXDOSTAT _|[EXI
¢ O StudyEveniDef : Posttreatment ‘lEMsEQ CM.CMCRFID _ [CM.CMSPID CM.CWTRT CW.CMMODIFY [CM.CMDECOD _ [CM.CMCAT CM.CMSCAT _ [CM
o 2 FormDer: Visit Form EusEQ SUSUGRFID _ [SU.SUSPID SU.SUTRT SU.SUMODIFY  |SU.SUDECOD _ [SU.SUCAT SU.SUSCAT 5U.
o O FormDef- Adverse Events lEsEQ IAEAEGRPID  |AE.AEREFID [AE AESFID [\E.AETERM [AEAEMODIFY  |AE AEDECOD  |AE.AECAT =
o [ ltemGroupDef - Comman SSEQ DS.DSGRFID  [DSDSREFID  |DS.DSSPID DS.DSTERM Ds.0SDECOD  |DS.DSCAT Ds.0SSCAT Ds.
: [vsEQ DV.DVREFID _ [DV.DVSFID DV.OVTERM DVDVDECOD  [DV.DVCAT Dv.DVSCAT DVv.EFOCH Dv.
¢ [ ItemGroupDef : Adverse Events |EEsEQ CECEGRPID__|CE.CEREFID __ |CE.GESPID CECETERM __ |CE.CEDEGCOD |CE CECAT CECESCAT __|CE.
[ ltemDef: Therapeutic Area :MHSEQ MH.MHGRPID  [MH.MHREFID _ [MH.MHSPID JMH.MHTERW MH.MHMODIFY  [MH.MHDECOD _[MH.MHCAT MH
[} temDef : Protocol Number EGsEQ EG.EGGRFID  [EGEGREFID  EG.EGSPID EG.EGTESTCD |[EG.EGTEST EG.EGCAT EG.EGSCAT EG.
2 [} ItemDef : Country IsEQ IE.IESPID IEIETESTCD __ |EJETEST IE.IECAT IEIESCAT IEIEORRES IEIESTRESC __ |IEV
: [ HemDef - Record status, 5 levels, infernal | - [[BSEQ LB.LBGRPID _ |LB.LBREFID LB.LBSPID LBLETESTCD  |LB.LETEST LB.LBCAT LB.LBSCAT LB
: [} temDef : (AE) Line Number PESEQ PEPEGRPID _ |PE.PESFID PEPETESTCD |PE.PETEST PEPEMODIFY  |PE.PECAT PEPESCAT PE.
o [ [femDef_Conmed indicafion |pcsEQ SC.SCGRPID  |SC.SCSPID SC.SCTESTCD [SC.SCTEST SC.SCCAT SC.SCSCAT SC.SCORRES sc;
: [ HemDe - Start Honth - Enter Two Digts 0] SSEQ S.VSGRPID 5.VSSPID SVSTESTCD  |[vS.VSTEST VS VSCAT SVSSCAT S.VSPOS S.
® - il X[ CO.COSEQ CO.DVAR COJDVARVAL  |CO.COREF CO.COVAL CO.COEVAL co.coDTC
JEENC: [ tember: Start Day - Enter Two Digits 013 “Asseq [OS0SGRPID  QS.QSSFID 0SQSTESTCD |QSOQSTEST  [0S.0SCAT 0SQSSCAT  |0S.0SORRES [0S
Srice il (1 temDef: Start Year - Enter Four Digit Year :fbaseq DA.DAGRFID  |DADAREFID  |DADASPID DADATESTCD |DADATEST DA.DACAT DA.DASCAT DA.
Al A [} lemDef - Derived Start Date JPcsEQ PCPCGRPID |PCPCREFID  PC.PCSPID PC.PCTESTCD |PC.PCTEST PC.PCCAT PC.PCSCAT PC.
@:s [} temDef - Stop Manth - Enter Two Digits 01 :[PPSEQ FPP.PPGRPID  |PP.PPTESTCD |PP.PPTEST PP.PPCAT PP PPSCAT FPPPORRES  |PP.PPORRESU |PP.
A : [ temDef - Stop Day - Enter Two Digits 01-3 /[IESEQ ME.MBGRFID  |MBMBREFID  MB.MBSPID MB.MBTESTCD |MB.MBTEST MB.MBCAT MB.MBSCAT ME.
P [ HtemDer: Stop Year - Enter Four Digit Yea] : [1SSEQ MS.MSGRPID  |MSMSREFID  MS.MSSPID MS.MSTESTCD |MS.MSTEST IS MSCAT S MSSCAT s,
S : [ HemDef- Derved Stop Date lrsEQ FAFAGRPID FAFASPID FAFATESTCD  |FAFATEST FAFAOBS FAFACAT FAFASCAT Fat
.- Y HemDef: Severty e IDVARVAL RELTYPE RELID
. e e IDVARVAL arAm [QLABEL lavaL looriG loEVAL
[} temDe: Relationship to study drug D DMRFSTDTC _ [DMRFENDTC _ |DM.SITEID DMLINVID DM.INVNAM DM.BRTHDTC DM AGE B
[} temDef  Outcome ‘IhsSEQ [0S.0SGRPID  [@8.05SPID 0S.QSTESTCD _|aS.QSTEST los ascaT [0 asscAT G5.QSCRRES oS
o [ ltemDef : Actions taken re study drug s SVVISITNUM __ [SVVISITDY] SVSVSTDTC _ [SVSVENDTC |V SVUPDES
ot [ temDef : Actions taken, other PESEQ PEPEGRPID _ |PEPESPID PE PETESTCD _|PE PETEST PE PEMODIFY _ |PE PECAT PE PESCAT PE
@ il o~ -9 FormDef: Concom Meds ‘lEsEQ IAE AEGRPID _ |AE AEREFID AE AESPID [AE AETERM __|AE AEMODIFY _ |AE AEDECOD _ |AF AECAT IAE
fo RPN S vaepIn o vaTEaTmN o vaTEST SO VQCAT JoeQraT J2 uepng (Ul=a}

www.xml4pharma.com/SDTM-ETL

L L
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http://www.xml4pharma.com/SDTM-ETL

.7% CORE Implementation in Software
-7 SDTM-ETL, a "smart mapping tool"

« When generating SDTM/SEND
datasets, one immediately wants to

validate against the standard

i« with the possibility to use a subset
of rules only

«—+ e with the possibility to select a set of
e SDTM/SEND files, rather than all

* In an extremely user-friendy way ...

www. xml4pharma.com/SDTM-ETL

L
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http://www.xml4pharma.com/SDTM-ETL

SDTM-ETL is now implementing CORE

&« & O & www.xmldpharma.com/SOTM-ETL/

NEW: Version 4.2, coming very soon!

The SDTM-ETL™ software is considered to be the lowes!
clinical data in CDISC ODM format (most EDC systems dt

SDTM-ETL is completely "SAS®-free", i.e. unlike other sc

SDTM-ETL allows you to reuse mappings from other stu

SDTM-ETL comes with an extremely user-friendly graphic
details are to provided using intelligent wizards {(no XML

Many CROs and service providers have already discovere
Latest version: SDTM-ETL 4.1

SDTM-ETL v.4.1 has full support for as well define.xml 2.

The most important documentation and a number of mal

C As of v.4.2: Validating SDTM/SEND datasets usinc
+SBTM-ETL 4.1 new featUres overview
+« SDTM-ETL 4.0 new features overview

cdisc (

SDTM-ETL 4.2: Validating SDTM/SEND datasets
Using CORE (CDISC Open Rules Engine) E

Author: Jozef Aerts, XML4Pharma S D

Last update: 2023-04-10 L

Table of Contents

Introduction

Features of CORE

CORE Implementation in SDTM-ETL

Running CORE in SDTM-ETI

Conclusion

Introduction

CDISC CORE (CDISC Open Rules Engine) is currently revolutionizing the submission
validation world.
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CORE Implementation in SDTM-ETL: Demo movie

https://www.youtube.com/watch?v=glgWmNN4et4

Execute Transformation on Cinical Data

& ConeList AE Action Taken Study Drug
o (23 CodaList . AE Acsion Taken. Other

- (3 CodeList: AE Outcome

o () CodeList: AE Reiabonship 1o Study Drug
o 23 CodaList : AE Severily
- (23 CoceList: Assigned Study Drug

o (23 CodeList: Record Status, Infemal

o 23 CodaList : NormallAnormalNot Done
- (4] CogeList: PE Body System

o~ (23 CodeList: Conmed Regimen

o (3 CodeList: Conmed Route

- [ CodeLst: Country

o (3 CodeList Gender

idal.ist: Thecaneidic.Ama.
1

OmE £ !

pEme— 3
Tl | &) Execute Transformation (XSLT) Code for SAS XPT X L
a
=2 | oo fae with cincal date: =
| CASDTM-ETL TestFiestOOM1- 20y Study_OOM_1_3ami | srowse.. 1 variatie Vadable Variable Variable Vadable | Variadle Varable | Variadle v
= " [DMRFENGTC _DWSITED _ DWINWD DAINVNAM _ DWBRTHDTC _DWAGE DAG,
[ MetaData in separate ODM tie TRTaR
arowse SE ELEMENT SESEENDTC _[SETAETORD _ SEEPOCH
SYMSITDY S JENDTC [3V.SVSTDY SV.SVENDY
L} Adeiniatraiive data W separate ODM e EXEXSPID EXEXCAT XSC. DOSE _ EXEXDOSTXT _EXEX]
e [CM.CHSPID W CMTRT _ [CILCHMODIFY [cM.CMDECOD _ CUL.C SMCUSCAT  CH.OM
£ [SUSUSPID _ SUSUIRT _ [SUSUMODIFY SUSUDECOD SUSUCAT _ [SUSUSCAT &
L Save output XML to file: / JAEAEREFID A AESPID TERM AEAEDECOD |AE AECAT
~— S9EQ DSDSGRPID [DSOSREFID  DSDSSPID  DSOSIERM DSDSCAT  [DS.DSSCAT
{OVSEQ  DVOVREFD  [DVOVSPD  DVOVIERW  [DV.DVDECOD DVOVSCAT _ DVEPOCH
Jerform post processing for assigning LOBXFL .CESE0  CECEGRPID |CECEREFD [CECESPD  (CECEIERM  CECEDECOD CECECAT  |CECESCAT
HUHSEQ  WMHMMGRPID MHMHREFID  MHAHSPID  WHUHTERM  M-MHMOOFY MHM=OECOD MHMHCAT
4 SpMIRCOMS > TN cARTRC I Sa Aoy oo nami EGEGORPD _[EGECREFD  ECEGSPD G ECTEST [EG ECSCAT
7 Move non-standard SOTM Variables to SUPP. ¥ Move Comment Variables to Comments (CO) Domain et JEESPD  |EIETESTCO  JEIETEST £ IESCAT £ IESTRESC
| 5 LBLERE i S (aTES S
lv) Move Relrec Vaniables to Related Records (RELREC) domain | | Try to generate 1:N RELREC Relationships femold ';g ;EE%:’;"% ;2 LDEF;;%D LB j’%?_?r o ;,E ;':g Bgm ;_g ISBEEEYV = el
¥ View Rosult SOTM tablos ] Adapt Variable Length for longsst result vaiue SCSCORPID  |5C SCEPI0 ESTI SCSCSCAT  [SCSCORRES SCSC|
) : _ S y VSVSCRPD _ |VSVSSPID VSVSSCAT  |VSVSPOS  haus
e el i GO M8 & X K URID COCOSED  [COIDVAR OIDVARVAL _|CO.COREF COCORVAL  [coconTe |
¥ Save Result SDTM tablos a5 SAS XPORT files %mm--- COISC CORE validation on generated SAS XPORT files |ysciy |BOSSEQ  0SOSGRPOD  0SQSSPID  [ISOSTESTCO 08 GSTEST 0S0SSCAT |05 0SORRES 0SS!
SAS XPORT fls directory: | a0 DADAGRPID _ [DADAREFID __ DADASPID DADACAT  DADASCAT  DADAL
Eaire | PCPCGRPID_[PCPCREFD _ PCPCSPID PCPCTEST _ PCPCCAT _ PCPCSCAT _ PGPC
» FPPAGRPID PP PFTESTCO PP FPTEST PPPPSCAT PP PPORRES R
Add location of SAS XPORT files to define.xmi T3 Stare fnk a5 rotative path MEVRGRPID _ MBMBREFD _ MBMESPID ME MBCAT
I MSMSREFD WS MSSPD
{ MM.W generate a Mw dataset for 'Sﬂr domain datasets FAFASPID
5ages and error messages: "~ JOVARVAL __ |RELTVYPE
JOVAR! JANAM DRIG
DU R ) DM RFENDTC DM INVNAM
[0S OSGRPID |08 055910 pSOSCAT S OSSCAT
EVVISTNUN SY.VISITDY [V SVUPDES
= FEPEGRPID _|PE PESPID PEPEMODINY _PEPECAT _ PEPESCAT _ PEPEl
AE AEGRPID |AE AEREFID KE AEMODEFY AE A JAE AECAT AE AE
VSVSGRPD VS VSSPID NSVSCAT __ VSVSSCAT __ SvsPos IS

b

1="COISC ODM version 1.3 format” - FileQID="987.654-321" . FileType~"

(Granularity="A8" . ODMVersion~"

;vémmwlmw—'zonmnmmm; 0500
Ll

P Suchen

- xmins="httpuiwww.cdisc.orgins/odmy1.3" . xmins:xsi="http:www.w3.0rg/2001XMLSchema instance”
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https://www.youtube.com/watch?v=gIgWmNN4et4

Conclusions




Conclusions

* CDISC CORE is easy to implement in software - just trigger a separate process

 As all rules and their implementations are open source and publicly available, we can
finally get rid of "black box" software

* Not all rules have been implemented yet (but steadily growing)
* CORE is great for QC during the development of the mappings
« With CORE, every one "plays by the same rules"

* In future, CORE can be extended with company-internal rules,
which makes it even more interesting

oe®
Cd ISC CDISC 2023 Europe Interchange| #ClearDataClearlmpact 18



. .
.......
. N

.....
.

.....
. B
. . .
-------
. .

.
. .

Thank Youl!

Contact: Jozef.Aerts@XML4Pharma.com
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