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Introduction

CDISC CORE (CDISC Open Rules Engine) is currently revolutionizing the submission
validation world.

Until recently, sponsors were dependent on software from a vendor who had a quasi-
monopoly, but delivered validation software of pretty bad quality that was not very user-
friendly and that produced large amounts of "false positives", for which it was notorious.
CORE has been developed by CDISC by CDISC coworkers and a large number (>100) of
volunteers, especially from the standards developments teams, i.e. persons who know the
standards very well, and do know the validation rules very well, and understand how to
implement them. This in contrast to the usual vendor, who mostly implemented their own
interpretation of the CDISC and FDA rules.

The great advantage of CORE is that all the rules are completely transparent, and can be
inspected by the users. So in contrast to the old validation software from the mentioned
vendor, it is not "black box" at all.

CORE also is "open source", i.e. everyone can download it from the project's GitHub site, and
can implement it or integrate it in their own tools. We therefore expect that CORE will be
implemented in many applications and by a large number of vendors: these will then compete
on software quality, user friendliness, cost of ownership etc.. However, all these vendors will
use the same basis validation engine, so that the validation results will essentially be
independent of from which vendor one uses the validation software.

With the "FDA Business Rules" currently being added on request of the FDA itself, we also
expect that FDA will soon move to CORE as their primary validation software.

As one of the first vendors, CORE has now also be integrated in our SDTM-ETL software.
At the moment of writing (Summer 2025), CORE is already in an advanced state for the
CDISC SDTM and SEND rules, as well as for the FDA rules and FDA "business rules", less
however for ADaM, but also still in development, and new versions released and new rules
added very regularly.


https://www.cdisc.org/core
https://github.com/cdisc-org/cdisc-rules-engine/
https://www.fda.gov/media/116935/download

Therefore, we have implemented CORE in SDTM-ETL in such a way that new versions of
CORE can be installed without needing an SDTM-ETL software update: new versions of
CORE that have been tested by us, will be made available to our customers through a website
for plugging in into their existing SDTM-ETL installation.

Features of CORE

Besides that all CORE rules are fully transparent, and the CORE engine is free and open
source, some features of CORE that are of enormous importance, and a huge improvement
over existing validation software are:

¢ One can select individual rules (one, or a set of) for execution of the validation. With the
existing software used by most so far, it was an "all or nothing", i.e. one could not exclude
specific rules for execution. This was especially nerve-wracking during development of
the SDTM/SEND datasets: when some datasets were failing, one would get thousands of
error messages. With CORE, each individual rule can be switched off or on for execution.

e One can select individual datasets to be involved in the validation, even when one has
generated more than one dataset. This allows to concentrate on a single or a few datasets
only. With the old software, it was again an "all or nothing". When for example the TS
dataset or DM dataset was failing (maybe as it was not developed yet), one would even
get "rejection messages", usually causing a lot of panic and/or confusion.

e Some of the rules developed in the past are more like "guidance" or "best practice". So, in
some cases, only part of the rule can be made executable. When applicable, CORE always
prefers to be rather "under-reporting" than "over-reporting". This means one should not
get "false positives" (over-reporting), but that it can happen that an issue is not reported
(false negative - under-reporting). CORE has the principle that false positives are worse
than false negatives.

¢ In future, sponsors will be able to extend CORE with their own, internal
SDTM/SEND/ADaM rules. This is especially important for quality assurance during the
development of the datasets. Extending the validation with own, internal rules was not
possible with the old software that is being used by many sponsors, at least not at a
reasonable cost

CORE Implementation in SDTM-ETL

As of version 4.2 of SDTM-ETL, the CORE engine software and files are located in the
directory "CDISCCORE". There is also a directory "CDISCCOREFiles" which is used during
validation to store a copy of the generated XPT (or other format) files that need to be
validated.

This also means that CORE can be run from CLI (command line) starting from the
"CDISCCORE" directory. For information how to run CORE from the command line, see the
CDISC-CORE GitHub website explaining this (under "Running a validation").

In SDTM-ETL, CORE can be run immediately after the generation of the SDTM/SEND
datasets in either SAS-XPT or Dataset-JSON format, or in a separate step independent of a
current generation of the datasets.



https://github.com/cdisc-org/cdisc-rules-engine
https://www.cdisc.org/standards/data-exchange/dataset-json/dataset-json-v1-1

Running CORE in SDTM-ETL

When generating SDTM or SEND files in SDTM-ETL, the following dialog is displayed:

|£| Execute Transformation (X5LT) Code e

QDM file with clinical data:
|D:\SDTI'u1—ETL‘.TestFiIes\GDI'\-H—3—1‘.CES_CIinicalData_LOINC_more_subjeds.me || Browse...

[ ] MetaData in separate QDM file

[] Administrative data in separate ODM file

[] Perform post-processing for assigning --LOBXFL [] Perform post-processing unscheduled VISITNUM

Split records > 200 characters to SUPP-- records

Move non-standard SDTM Variables to SUPP-- [] Move Comment Variables to Comments (CO) Domain

[] Move Relrec Variables to Related Records {(RELREC) domain  [] Try to generate 1:N RELREC Relationships

View Result SDTM tables [] Adapt Variable Length for longest result value

[ ] Generate '"NOT DONE® records for QS datasets rd :

[ ] Unigue --SEQ values across "split' domains Perform CDISC CORE validation on generated SDTM files

Save Result SDTM tables as:

[] Dataset-JSON 1.1 SAS-XPT [ ] UTF-8 encoded CSV [ | SQL INSERT statements
SOTM export files directory:

Dltemp || Browse... ‘
[] Add location of generated SDTM files to define.xml [] store link as relative path
[[] Additionally generate a merged dataset for 'split' domain datasets

Messages and error messages;

Execute Transformation on Clinical Data

Remark the new checkbox "Perform CDISC CORE validation on generated SDTM files"?.
When it checked, the user will get the opportunity to perform CORE validation on the
generated files, currently limited to files in SAS-XPT format and CDISC Dataset-JSON 1.1
format. Currently, if another format (such as CSV) is selected, the checkbox is being disabled.

When the checkbox "Perform CDISC CORE validation ..." has been checked, after having
generated the SDTM/SEND XPT files, in the case of SDTM-ETL 5.1, the following dialog
will be displayed:

"'In case you are developing SEND datasets, the checkbox will have the label "Perform CDISC CORE validation
on generated SEND files".



MyStudy DM 010

i :::':1|'I'I|'I'I';'.- its .::j-j::| ::I:ll - | - [0 L= (B T T ikl 011
CORE rulesets > 012
Relationships
ngest result value ? @ CDISC Ruleset
s.xml keys {_' CDISC Dataset Specializations Ruleset (custom rules)
tion on generated SO ) Own custom data quality rule{s)
OK
T statements

]

allowing the user to do validation against the CDISC ruleset (CDISC rules + FDA rules), or

the rules coming from the "CDISC Dataset Specializations" (developed by us - see later) or
the user's (or company's) own rules, as explained later on.

Remark that in v.5.0, this dialog is not present, as we had not developed anything for the
second and third option yet.

If we select "CDISC Ruleset" and click "OK", the following dialog (here for the case of
SAS.XPT?) is displayed:

% The dialog in the case of Dataset-JSON format will essentially be identical, except for that "SAS-XPT" is
replaced by "Dataset-JSON"


https://www.cdisc.org/sites/default/files/2023-10/2023_cdisc_interchange_bc_presentation_draft.pdf

Message >

@ Folder with SAS-XPT files:  D-temp

| »

dm.xpt

gs.xpt
i Select All
sv.xpt

pe.xpt
SAS-XPT files to be validated:
ae.xpt

[w] vs.xpt
i1 Select None
suppgs.xpt

supppe.xpt

1]

[v] CORE-000012
[¥] CORE-000201
[¥] CORE-000195
[v] CORE-000084
[v] CORE-000033
[¥] CORE-000167
[¥] CORE-000250
[v] CORE-000085
[v] CORE-000106
[v] CORE-000198 ) Select None
[¥] CORE-000028
[¥] CORE-000218

—

ME

i Select All

Rules used for Validation:

l

Explore Validation Rules

Report format: Excel [ |JSON

Report Folder: Browse...

Execute CORE Validation

OK

allowing to select which of the generated datasets must be validated (default: all), and which
of the rules must be executed (default: all available).

One can also choose whether the report needs to be generated in Excel format (default) or in
JSON format. The latter will become very useful in future for use of the report in other
applications, such as "smart" SDTM/SEND viewers>.

When one moves the mouse over one of the CORE rules, a tooltip is displayed with some

3 In CORE v.0.9.2 reporting in JSON format does not work perfect yet. The CORE team is working hard to fix
this.



information about the rule:

[¥] LUKE-ULUTYD E
Select All

CORE-000084 ®

CORE-000033 P

CORE-000167
Rules used for Validation: qnnr T

FVISITHMUM is not null then VISITHMUM should be among SV.VISITHNUM
CORE-000085

CORE-000106
CORE-000198 i Select None
CORE-000028

[o#] FODC AON94 0

Even better is to use the button "Explore Validation Rules". This leads to a new window
allowing to search for and select rules:

(%] Core Rules Exploration x

@

| Selectall rules shown
Reset |

Filter

Clear selection ‘
© Rule ID C Sensitivity O Authorities ©) Standards and Versions C Classes Included O Classes Excluded
) Domains Included C Domains Excluded O Rule Description O Message O References
Include Rule ID Authority Sensilivity | Standards and Versions|_Classes Included [ Classes Excluded| Domains Included| Domains Excluded| Description Message References

SDTMIG 3.4 =1 =
SDTMIG 3.2 =

[ |cORE-000351  |cDISC Dataset SPECIAL om USUBJID must be unique across all.. [JSUBJID is notu... [SDTH and SDTMIG Conformance R.
SDTMIG 3.3

|PURPOSE

SDTMIG 3.4 =]
SDTMIG 3.2

[ |cORE-000252  |CDISC Record SPECIAL oM [When DS.DSDECOD is ‘DEATH, DT...|DTHFL is not Y"w... SDTH and SDTHIG Conformance R.
SDTMIG 3.3

PURPOSE

SDTMIG 3.4 <]
SDTMIG 3.2

[ |CORE-000084  |CDISC Record SOTMIG 5.3 INTERVENTIONS AL Raise an erorif~DOSTAT value is .. ~DOSTXT value is... SDTH and SDTHIG Conformance R.
SDTMIG 3.4 =]
SDTMIG 3.3

[ |corRE-000012  |CDISC Dataset SoTMIG 5.2 EVENTS HE Raise an error when AEOGCUR exis.. AEOCGUR is pre... [SDTM and SDTMIG Conformance R.
SDTMIG 3.4 =]
SDTMIG 3.3

[ |core-0003s8  |cDIsC Dataset OTMIG 5.2 AL AL |Verify that when ~LNKGRP is prese... [LNKGRP variable ..|SDTH and SOTHIG Conformance R.
SDTMIG 3.4 =]
SDTMIG 3.3

[ |core-000z01  |cDIsC Record SOTMIG 32 AL P [Trigger error when domain is notan . {USUBJID is notfo... SDTHM and SOTHIG Conformance R.
SDTMIG 3.4 l+]
SDTMIG 3.2

[ |core-0o0236  [cDIsC Record SOTMIG 33 EVENTS i Raise an issue MMHSTDTC has a n... MHSTDTC *=null .. SDTM and SDTHIG Conformance R.
SDTMIG 3.4 =]
SDTMIG 3.2

[ |core-000370  |cDIsC Record SOTMIG 33 EVENTS DS DM RFICDTC must equal the earlies..|DWL.RFICDTC s n... SDTH and SDTMIG Conformance R.
SDTMIG 3.4 =]
SDTMIG 3.3

[] |core-oooos7  |cDisc Record SOTMIG 32 EVENTS e Raise an error when AESER is com... AESER is complet..|SDTH and SDTMIG Conformance R.
SDTMIG 3.4 =]
SDTMIG 3.2

[ |cORE-000025  |CDISC Record SOTMIG 5.3 FINDINGS IE IESTRESC s not equal to [EORRES [ESTRESCIs not... [SDTH and SDTMIG Conformance R.

For example, if one only wants to have the rules executed that apply on "Findings" datasets,
one first selects the checkbox "Classes Included" and then select "Findings" in the list on the
left side (multiple selection allowed):



[ Core Rules Exploration

® ALL 5 | Select all rules shown ‘
[FINDING S = Filter Reset
—7 [tRiar = | Clear selection ‘
© Rule 1D © sensitivity © Authorities © Standards and Versions ( ® classes Im:lntled) O Classes Excluded

© Domains Included © Domains Excluded © Rule Description © Message © References
Include Rule ID ‘ Authority | Sensitivity ‘Standams and Versions| Classes Included | Classes Excluded | Domains Included | Domains Excluded| Description Message References
SDTMIG 3.4 = =l
SDTMIG 3.2 =]
O |core-000351 _ lopisc Dataset - SPECIAL oM USUBJID must be unique across all.. USUBJID is notu... [SOTH and SDTHIG Gonformance R
Select one or moreitems X I |—{PURPOSE
Iz‘ |SPECIAL PURPOSE 34 =
32
[  [cORE-000252 INTERVENTIONS SPECIAL oMt When DS.DSDECOD is DEATH, DT...[DTHFL is not ¥ w..|SDTH and SDTHIG Gonformance R
EVENTS - _lpurrose
<H||D|||Gs D) 34 ]
32
O |corE-000034 et AmionsHE L. | wreRvENTIONS AL Raise an ermor f-DOSTXT value is .. |-DOSTXT value is... SOTH and SDTHIG Gonformance R
'STUDY REFERENCE |
3.4 B
33
O |core-000012 - EVENTS e Raise an ermor when AEOCCUR exs..[AEOCCUR i pre... [SDTH and SDTHMIG Gonformance R
SOTVIG 3.4 B
SDTMIG 3.3
[ |coreooosse  [coisc Dataset o e ALL AL Verify that when ~LNKGRP is prese... [LNKGRP variable .. |SDTH and SDTHIG Conformance R
SDTMIG 3.4 |
SDTMIG 3.3
[ |core-000201  [coISC Record o e ALL P Trigger error when domain is not an .. [USUBJID is notfo... SDTH and SDTHIG Conformance R

Like this, one can also include/exclude domains, or filter on a word in the rule description or
message.

One can e.g. also filter on the "FDA Business Rules" by checking "Authorities" and then only
select "FDA™:

|£| Core Rules Exploration

0

CDISC
DA ———

) Rule ID
i) Domains Included

) Sensitivity
) Domains Excluded

) Rule Description

Include Rule 1D Authority Sensitivity | Standards and Versions| Classes Included | Classes E
SDTMIG 3.4 -~
SDTMIG 3.2
[ CORE-000351 CDIsC Dataset SDTMIG 3.3 SPECIAL
’ —|PURPOSE



and then click the "Filter" button, leading to:

| £| Core Rules Exploration

CDISC
FDA

®

) Rule ID

i) Domains Included

i) Sensitivity

) Domains Excluded

Filter

® Authorities

) Rule Description

) Standards and Ve

) Message

Include

Rule ID

Autharity

Sensitivity

Standards and Versions|

Classes Included

Classes Excluded

Domains Included

Do

o

CORE-000305

FDA

Record

SDTMIG 3.2
SDTMIG 3.3
SDTMIG 3.4
1 I

[«T TuT»

| »

ALL

ALL

CORE-000522

FDA

Record

SDTMIG 3.2
SDTMIG 3.3
SDTMIG 3.4

| »

EVENTS

D3

CORE-000517

FDA

Record

SDTMIG 3.2
SDTMIG 3.3
SDTMIG 3.4
1 Il

[« Tul» JeT

[»

INTERVENTIONS

ALL

CORE-000518

FDA

Record

SDTMIG 3.2
SDTMIG 3.3
SDTMIG 3.4
1 I

[« Tl

[»

INTERVENTIONS

ALL

CORE-000308

FDA

Record

SDTMIG 3.2
SDTMIG 3.3
SDTMIG 3.4
[l I

[« Tl

| »

INTERVENTIONS

ALL

CORE-000265

CDISC - FDA

Record

SDTMIG 3.4
SDTMIG 3.3
SDTMIG 3.2
1 [

[« Tnf»

| ¥

ALL

ALL

where one also sees that some rules (like CORE-000265) are shared between FDA and

CDISC.

Resetting to the original list can always be done by clicking the "Reset" button.

One can also make selections for rules that are specific for some variables. For example, to
only select rules about the --SCAT variable, one can search in "Rule Description":

| £ Core Rules Exploration

@ CORE-000201 ]
CORE-000195 \=[-scaT] Filter
CORF-000084 il
) Rule ID ) Sensitivity ) Standards and Versions

) Domains Included

1 Domains Excluded

@ Rule Description

and then clicking the "Filter" button leads to:

Include Rule ID Sensitivity Standards and Vers..| Classes Included | Classes Excluded | Domains Included | Domains Exclud
SDTMIG 3.4 -]
SDTMIG 3.3
| CORE-000012 Dataset SOTMIG 3.2 EVENTS AE
SDTMIG 3.4 il
SDTMIG 3.3
[ CORE-000201 Record ALL AP



(2] Core Rules Exploration «

® CORE-000201 = | Selectall |
col 95 SCAT Filter Reset
e S | o selcion |
 Rule ID 2 Sensitivity ) Standards and Versions ) Classes Included © Classes Excluded
() Domains Included ) Domains Excluded @ Rule Description ) Message () References
Include Rule ID Sensifiity | Standards and Ver.| Classes Included Classes Excluded Domains Includ..] Domains Exclu Description Vessage References
SDTMIG 3.4 |4] =
SDTMIG 3.3
[J |CORE000195  |Record SOTMIG 3.2 EVENTS ALL Raise an eror when —SCAT = ~DECOD. -SCAT is equal to -D... |SDTHIG: G ..
SDTMIG 3.4  |2]
SDTMIG 3.3
[J |coRE-000198  |Record SOTHIG 3.2 EVENTS ALL Raise an ermor when —SCAT = -BODSYS -SCAT is equal to ~B... |SDTMIG: G ..
SDTMIG 3.4 |2
SDTMIG 3.3
[J |coRE-000218  |Record SOTMIG 3.2 ALL ALL Raise an error when —SCAT = DOMAIN -SCAT is equal to DO... |SDTMIG: IG
SDTMIG3.4 |4 E
SDTMIG 3.3
[J |cORE-000236  |Record SOTMIG 3.2 AL ALL Trigger error when —SGAT is notnull and ~SCAT is equal to ~GAT | -SCAT is equal to ~G... [SDTMIG: Mo
SDTMIG3.4 |4
SDTMIG 3.3
[ |cORE-000195  |Record SOTMIG 3.2 EVENTS ALL Raise an ermor when —SCAT = ~DECOD. -SCAT is equalto ~D... [SDTMIG: IG
SDTMIG 3.4 |4
SDTMIG 3.3
[] |cORE-000198  |Record DTMIG 3.2 EVENTS ALL Raise an eror when ~SCAT = -BODSYS ~SCAT is equal to -B... [SDTMIG: IG
SDTMIG3.4 |~ [
SDTMIG 3.3
[] |cORE-000218  |Record SDTMIG 1.2 AL ALL Raise an eror when ~SCAT = DOMAIN ~SCAT is equal to DO... |SDTMIG: IG
SDTMIG 3.4 |4]
SDTMIG 3.3 .
[J |CORE-000236  |Record SOTMIG 3.2 ALL ALL Trigger error when —SCAT is not null and ~SCAT is equal to ~CAT | -SCAT is equal to ~C... |SDTHIG: Mo...

One can then select the rules about --SCAT that one want to be executed by checking the
checkbox on the left side.

Clicking the "OK" button then confirms the selection. This e.g. leads to:

supppe.xpt

1]

[ | CORE-D00012
[ ] CORE-000201
CORE-000195

P il s TaTaNatal |

Raise an error when —SCAT =—-DECOD.
[ | CORE-000033

[ ] CORE-D00167
[] CORE-D00250
[ ] CORE-D00085
[] CORE-000106
CORE-000198 ) Select None
[ ] CORE-D00028
CORE-000218

—

mE

@ Select All

Rules used for Validation:

1]

Explore Validation Rules

But now let us do a validation with all rules on all generated files.

When then clicking the button "Execute CORE Validation", after about 20 seconds (of
course depending on the file sizes and the number of selected rules), the user is informed that
the validation is ready. For example:



|I£I supppe.xpt —
-
Message > [
@ Resuit report written to file
Ixitemplcore-validation-result_20230410T060308_643.xlsx
™ Sele
OK
CORE-000167
Rules used for Validation: CORE.000250
with the files in the D:\temp directory in our case:
Volume (D) » temp w | A2 temp dur
Mame Anderungsdatum Typ Gral
- [g core-validation-result_20230410T060308_643.x |sx 10.04.2023 02:03 Microsoft Bxcel 20...
|:] aexpt 10.04.2023 07243 SAS Xport Transpo...
’ |:] dm.xpt 10.04.2023 0743 SAS Xport Transpo...
[ pexpt 10.04.2023 07:43 SAS Xport Transpo...
+ |:] gs.xpt 10.04.2023 07243 SAS Xport Transpo...
v |j supppexpt 10.04.2023 07:43 SAS Xport Transpo...
v |:] suppgsxpt 10.04.2023 0743 SAS Xport Transpo...
v ﬂ svxpt 10.04,2023 0743 SAS Xport Transpo...
T[] st 10.04.2023 07:43 SAS Xport Transpo...

and then opening the Excel report with you favorite spreadsheet program, and navigating to
the tab "Issue Summary":

4 B c | D
1 | Dataset [+ |CORE-ID | Message E||ssup_n: E||
At least one of the Seriousness criteria (AESCAN, AESCONG, AESDISAB, AESDTH,

z |AE CORE-000022 AESHOSP, AESLIFE, AESOD or AESMIE) ="Y". but AESER ="N" or empty. 1
T3 |aE CORE-000264 Primary analysis used but AEBODSYS and AESOC are not equal 6
"1 |om CORE-000191 RFENDTC is missing when ARM is provided. 1
5 |PE CORE-000021 PESTRESC should not be blank when either PEORRES is provided or PEDRVFL="Y". 27
s |PE CORE-000099 Value for PESTAT is populated, when PEORRES is populated 1

or the tab "Issue Details":



A

e

H

21 [ CORE-000021
22 [CORE-000021
22 [CORE-000021

CORE-000021

&

2 [ CORE-000021
2 [ CORE-000021
27 | CORE-000021

CORE-000021

&

20 [CORE-000022
CORE-000099
31 | CORE-000191

CORE-000264
33 | CORE 000264

31| CORE-000264
35 | CORE-000264
"3 | CORE-000264

7 | CORE-000264

PESTRESC should not be blank when either PEORRES is provided
or PEDRVFL="Y"_

PESTRESC should not be blank when either PEORRES is provided
or PEDRVFL ="Y"

PESTRESC should not be blank when either PEORRES is provided
or PEDRVFL=""

PESTRESC should not be blank when efther PEORRES is provided
or PEDRVFL="Y"_

PESTRESC should not be blank when either PEORRES is provided
or PEDRVFL="Y'.

PESTRESC should not be blank when either PEORRES is provided
or PEDRVFL=""

PESTRESC should not be blank when either PEORRES is provided
or PEDRVFL="Y"

PESTRESC should not be blank when either PEORRES is provided
or PEDRVFL="Y.

Atleast one of the Seriousness criteria (AESCAN, AESCONG.
AESDISAB, AESDTH, AESHOSP, AESLIFE, AESOD or AESMIE) =
Y. but AESER ="' or empty.

Value for PESTAT is populated. when PEORRES is populated
RFENDTC is missing when ARM is provided

Primary analysis used but AEBODSYS and AESOC are not equal
Primary analysis used but AEBODSYS and AESOC are not equal
Primary analysis used but AEBODSYS and AESQC are not equal
Primary analysis used but AEBODSYS and AESQC are not equal
Primary analysis used but AEBODSYS and AESOC are not equal
Primary analysis used but AEBODSYS and AESOC are not equal

fully
execut
able

fully
execut
able
fully
fully
Fully
fully
Fully

PE

PE

PE

PE

PE

PE

PE

AE
PE
DM

AE
AE
AE
AE
AE
AE

192

195

203

o o s -

5

PEDRVFL, PEORRES, PESTRESC

5

PEDRVFL, PEORRES, PESTRESC

m

PEDRVFL, PEORRES, PESTRESC

~
5

PEDRVFL, PEORRES, PESTRESC

o

PEDRVFL, PEORRES, PESTRESC

21 | PEDRVFL, PEORRES, PESTRESC

8 PEDRVFL, PEORRES, PESTRESC

8 PEDRVFL, PEORRES, PESTRESC
AESCAN, AESCONG, AESDISAB,

/AESDTH, AESER, AESHOSP, AESLIFE,
1 AESMIE, AESOD, AESTDTC, AETERM

PEORRES, PESTAT
ARM, RFENDTC

1 AEBODSYS AESOC, AETERM
2 AEBODSYS AESOC, AETERM
3 AEBODSYS, AESOC, AETERM
1 AEBODSYS, AESOC, AETERM
1 AEBODSYS AESOC, AETERM
1 AEBODSYS AESOC, AETERM

Notin dataset, Abnormal,
Notin dataset, Not Done,
Notin dataset, Not Done,
Notin dataset, Not Done,
Notin dataset, Not Done,
Notin dataset, Not Done,
Notin dataset, Not Done,
Notin dataset, Not Done,
Notin dataset, Not in dataset, Not
dataset, 2006-04-22, MYOCARDIAL

NotDone, NOT DONE
Treatment A,

, Notin dataset, HEADACHE

, Not in dataset, CONGESTION

, Notin dataset, TOOTHACHE

» Notin dataset, HEARTH FAILURE
, Notin dataset, MYOCARDIAL ISCH
, Notin dataset, GASTROENTERITIS

8
2

Very important is that, under "Rules Report", the report also displays which rules have been
executed, and which have been skipped, for example as the rule is only applicable to a domain
for which there is no dataset in the set of generated XPT files (or selection of it):

A 8 c o | F G
1¢ | CORE-000018 ll ‘CGOOEE ‘ l —-OCCUR is blank when —PRESP is equal to "Y" and —-STAT is not provided. SKIPPED
CORE-000019 1 CGO311 Variable label length should be lessthan or equal to 40 characters SKIPPED
CORE-000020 1 CG0206 TAETORD should be null when ETCD ="UNPLAN'. SKIPPED
"2 | CORE-000021 1 CG0397 —STRESC should not be blank when either -ORRES is provided or -DRVFL ="Y". SUCCESS
At least one of the Seriousness criteria (AESCAN, AESCONG, AESDISAB, AESDTH, AESHOSP, AESLIFE, AESOD or AESMIE) ="Y", :
23 (CORE-000022 1 CG0041 butAESER = 'N' or emipty. SUCCESS
21 | CORE-000023 1 CG0084 —TOX present in dataset even though —TOXGR isnot SUCCESS
"5 | CORE-000024 1 CG0082 —-BODSYS isnot empty and -BDSYCD is empty SKIPPED
26 |CORE-000025 1 CGo177 IESTRESC isnot equal to IEORRES SKIPPED
27 | CORE-000026 1 CG0463 The —TPTNUM variable does not exist when —TPT does exist. SUCCESS
28 | CORE-000027 1 CG0328 st be populated. SKIPPED
" | CORE-000028 1 CG0008 sempty and —ELTM i ; SKIPPED ':
] GES not exist. When time points are represented in SDTMIG domains, both--TPT
30 [CORE-000029 1 CG0661 and --TPTNUM must be used. SUCCESS
31 | CORE-000030 1 CG0053 —~REASND should not be present in dataset when —PRESP is not present in dataset SUCCESS
"3 | CORE-000031 1 CG0653 —EVALIs present. —EVAL must notbe used to model QRS data. SUCCESS
33 | coreoo0032 1 CG0660 —EVALID is present. —EVALID must not be used to model QRS data. SUCCESS
"3 | CORE-000033 1 CGO0065 DSDECOD is not equal to "COMPLETED" when DSTERM equals "COMPLETED". SKIPPED
T35 | CORE-000034 1 CG0069 DSSTDTC does not equal DM.DTHDTC, when DSDECOD equals "DEATH". SKIPPED
VISITDY is populated when SVPRESP isnull. VISITDY is the Planned Study Day of a visit. It should not be populated for

36 | CORE-000035 1 CG0658 unplanned visits. SKIPPED
"7 | core-000036 1 CG0657 Planned visit isnot found in TV. SKIPPED
s | CORE000037 1 CG0653 SVPRESP is not null and not equal to "Y". Values should be "¥" or null. SKIPPED
"5 |COREDOOD38 1 CG0654 SVPRESP is not "Y" when SVOCCUR is populated. SKIPPED
40 [CORE-000039 1 CGO655 VISITNUM for planned visit is not in TV. SKIPPED
41 [CORE-000040 1 CG0656 VISITNUM for unplanned visit is present in TV. SKIPPED
"% | CORE-000041 1 CG0649 TSVALNF is populated when TSVAL is populated with a value that is notin the ISO 21090 null flavor codelist. SKIPPED
& |coreOD00042 1 CGo647 TT dataset is present. SKIPPED
“u | cOREO000043 1 CG0648 TP dataset is present. SKIPPED
45 [CORE-000044 1 CG0646 S) dataset is present. SKIPPED
i | CORE-000045 1 CG0517 ARNMNRS value is missing when ARMCD value is missing SKIPPED
"4 | coreooo04s 1 CG0519 ARMNRS is missing when ARM value is missing SKIPPED
| ARM value in DM dataset is not among the values of ARM variable in TA datasat. This isallowed only ina multistage study

13 | CORE-000047 1 CG0518 with incomplete ARM assignment. Please confirm if your study isa multistage assignment study SKIPPED
“is | CORED0ODAE 1 CG0621 -METHOD is present in an interventions domain. SKIPPED
w |+ | | w | Conformance Details | Dataset Details | Issue Summary | Issue Details |Rules Report| [~ <

For example, the rule CORE-000028 (CDISC CG0008) was skipped, as none of our datasets
contains the variable --TPTREF or --ELTM. Rules however that are applicable to at least one
of our datasets and that ran successfully (not meaning whether a violation was found) are
marked "Success".

One can now start using the results of this CORE validation to improve the mappings for the
generation of SDTM or SEND datasets.

As one of the first software vendors (if not the first), we have implemented CORE in our
software, enabling to use CORE from within SDTM-ETL v.5.0. The implementation allows to
select on datasets generated, as well as on rules to be executed during the validation process.



CORE Rules derived from the CDISC Dataset
Specializations

We recently developed a large set of "custom" rules derived from the CDISC "Dataset
Specializations". Essentially, the "dataset specializations" are "SDTM implementations" of
the CDISC "Biomedical Concepts" (BCs), explaining how the BC needs to be implemented
for the case of use in SDTM*.

For example, for the case of "Systolic Blood Pressure", the "Dataset Specialization" can be
depicted as:

SDTM Dataset Specializations
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cdisc 1o
e.g. stating that the value for VSSTRESU and VSORRESU can only be "mmHg">.
Interesting is that all these "Dataset Specializations" are in the "CDISC Library", and
available through the API. So, we wrote a little software program to iterate over all the
"Dataset Specializations" available in the Library through the API, retrieve each of them, and
each of them transform to one or more CORE rules in YAML. To our own surprise, this led to
almost 1,300 rules. We then imported these into the CORE Engine as a "custom" ruleset.

So, when selecting the option "CDISC Dataset Specialization Ruleset", this will lead to:

# Essentially, Biomedical Concepts are independent of SDTM
3 This is not entirely correct. For example, in Belgium, blood pressure is usually reported in cmHg, but for
submission (VSSTRESU), one will almost always use mmHg.


https://www.cdisc.org/sites/default/files/2023-10/2023_cdisc_interchange_bc_presentation_draft.pdf
https://www.cdisc.org/sites/default/files/2023-10/2023_cdisc_interchange_bc_presentation_draft.pdf
https://www.cdisc.org/cdisc-library
https://api.developer.library.cdisc.org/signin?returnUrl=/api-details
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suppgs.xpt

supppe.xpt |

DSS_DDIMERPPP_A
DSS_DDIMERPPP_2
DSS_DDIMERPPP_3
DSS_DDIMERPPP_4
D IL o f ;urt-r;-nrirty: XML4Pharma
DSS_CYSTA Trigger violation when LETESTCD="DDIMER" AMD LBSPI
DSS_CYSTA is populated AMD LBSTRESHN is not representing a value

Applicable standards and versions:
DSS_CYSTASDTMIG 3.2
SDTMIG 3.2
DSS_CYSTA spTmic 3.4
D85 CYSTATCURIN_S
D88 CYSTATCSERPL_1

DSS_CYSTATCSERPL_2

[ »

i Select All

Rules used for Validation:

1]

Explore Validation Rules

Report format: Excel [ |JSON

Report Folder: Browse...

Execute CORE Validation

By clicking "Explore CORE Validation", one can then again obtain more information, make
filters, ...

We are currently discussing with CDISC whether these "Dataset Specialition" CORE rules
can be formally added to the CDISC CORE project.

Adding one own's (company) rules

It is now already possible to develop company-internal CORE rules, e.g. for Quality
Assurance. These then need to be stored in a separate folder, and can be accessed using the
"-Ir" run parameter. See Sam Hume's presentation "How to Extend and Run CORE" and the
technical documentation on the CORE GitHub site.

We have now implemented this possibility in SDTM-ETL 5.1.

One such simple "company-internal" (quality) rule could be to check whether all subjects are
really 65 years or younger. The YAML for this is:


https://www.cdisc.org/sites/default/files/2023-04/How-to-Extend-and-Run-CORE-2023-Europe-Interchange.pdf
https://github.com/cdisc-org/cdisc-rules-engine/
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Origin: S5DTM and SDTMIG Conformance Rules
Bule Identifier:

Id: ¥ML4P1

Version: '1"
Version: '2.0°

WVersion: '3.4"

Check:

all:

# throw an errcor when AGE (in years) is higher than &35

= Nae:

AGEU

operator: equal_ to
value: YERRS

— NakE:

AGE

operator: greater than

value:

Status: Draft

Version:

Message:

[=lScope:

Classes:

Include:

1l'|
Description:
Executability: Fully Executable
utcome:

TAge in years must ke €5 or lower'

"Age in years must be &5 or lower'
Eule Type: Record Data

- 5SFECIAL FURPOSE

Domains:

Include:

- DM

Sensitivity: Record

and is e.g. stored in the file "AGE_65.yaml" in the directory "CDISC CORE_Extension".
When one has then selected "Own custom data quality rule(s)", the system will prompt for the
location of the "custom" YAML files:

Message

®

pod

Please select the YAML and/or JSON files containing the custom rules
you want to have executed on your SDTM files.

You can also select a directory.

In that case, all the YAML and JSON files in that directory will be taken.

OK




followed by e.g.:

—————— 11

%= Open x
[ ] Perfol

Look In: | CDISC_CORE_extensions b E
] e
] ! rj AEDECOD_empty.yaml B XML4Pharma_Standard.json

| |[) AGE_65.yami

v| Ada
Pl I FB3211.son
[] Re-sqg

[ FrB5122.js0n
Perfo |[™ wac_specialization_LBORRE S.yaml
rj XML4Pharma_Dataset_specializations.json

PT []UTF-8encode [4] M I

File Name: | |

Files of Type: |CORE Rule YAML/JSON files | - |

Open Cancel

=TT

One can either select a directory, then all rules in that directory will be loaded (one can then
still make a selection in the next step), or one or more files from a directory. Remark that in
principle, the rules can also have been written in JSON, but it will usually be easier to have
developed them in YAML.

These rules can then just be executed as when coming from the "CDISC Ruleset" or from the
"Dataset Specializations".

Executing CORE validation independent of running
the transformation

As of SDTM-ETL version 5.1, it is now also possible to do CORE validation on previously
generated datasets, i.e. for which the dataset definitions (as a define.xml) are currently not
loaded into the software.

This can be interesting when the mappings were developed in different parts, e.g. by different
persons using different SDTM-ETL installations. Many of our users prefer to develop and
execute the mappings for one or a few domains only at the same time, in order to keep good
oversight, and also limit execution time (although this can also be obtained by the feature
"Generate/Execute Mappings for user-selected domains/dataset-definitions only", available
under the menu "Options").

In order to execute CORE validation on earlier generated datasets (which can be SAS-XPT or
CDISC Dataset-JSON-1-1 datasets), use the menu "Validate - Validate SDTM SAS-XPT
Datasets using CORE" or "Validate - Validate SDTM Dataset-JSON Datasets using CDISC
CORE"®.

® In case your mapping is for SEND, the word "SDTM" will of course be replaced by "SEND"



Validate | CDISC Library Options About

Validate define.xml structure F5
Validate Clinical Data Fa&
Validate SDTM SAS-XPT Datasets using CDISC CORE F12
Validate SDTM Dataset-JSON Datasets using CDISC CORE
Update CDISC CORE Rules

In the next step, a filechooser will show up, allowing to select the files to be validated, e.g.:

= Open >
Look In: |3 SASXPTSamples v | || |£1] |88 E=
3 1983communityXPT |__°“| cm.xpt |j| ec2.xpt |j| faml2.xy
[ 1983fbasexPT [} dm.xpt [ faor.xpt
] data D ds.xpt D ex.xpt D fapr.xpt
B ae. xpt B dv.xpt D fa.xpt D fapr.xg
|j| apmh.xpt |j| ec.xpt D faex2.xpt D fase.xpl
|__°“| ce.xpt |__°“| ecl.xpt |j| faml.xpt |j| ho.xpt

q Il | [ »
File Name: “cm.xpt” "dm.xpt” "ecxpt” "eg.xpt” |
Files of Type: |SAS-XPT files -

Open Cancel

after which the dialog allowing you to choose the ruleset (CDISC/FDA, CDISC Dataset-
Specializations, own "custom" rules") is displayed.
One can then continue with the validation as described in the previous sections.

Updating the set of CDISC Rules

As the set of CDISC and FDA Business Rules in CORE is rapidly growing, each week new
rules being deployed, the user may want to not have to wait for the next release by CDISC of
the CORE engine (which will always be up-to-date), but wanting to regularly update the
existing set. This can be done using line command from within the directory where the CORE
engine is installed (in SDTM-ETL in the subdirectory "CDISCCORE", but it can now be
done also from within the SDTM-ETL Graphical User Interface (GUI). As the rules are stored
in the "CDISC Library", this requires a "CDISC Library API key", which can be obtained (if
your company is a CDISC member) from here. You will also need a personal CDISC account,
which you can request from the same website.



https://www.cdisc.org/cdisc-library
https://api.developer.library.cdisc.org/

To update the set of CDISC/FDA rules, use the menu "Validate - Update CDISC CORE
Rules", and the following dialog will be displayed:

CDISC CORE Rules update >

- You can regularly (e.g. weekly) update the CORE engine

- with the newest CDISC CORE rules from the CDISC-Library.
For this. you need to have a CDISC-Library APl key
defined in the ‘properties.dat file.

Updating the CORE engine with the newest CDISC CORE rules
will take several minutes. Please be patient!
You can follow the progress in the console,

Start Updating Cancel

When then clicking "Start Updating", and you have the API key in your file "properties.dat",
ase.g.

AR Y d L
sasviewerlocation=C:\Program Files‘5A5 Institute’\5A5 System Viewer\S5v.exe
adobereaderlocation="C:%Program Files\Adobe\Acrobat DCM\Acrobat\Acrobat.exe
# CDISC Library API key

cdisclibraryapikey= e

# ChatGPT API key (without "Bearer™)

The system will start updating the CDISC/FDA rules, showing:
Message >

Y :
'\1) The CDISC CORE rules will now be updated.

Please be patient!

OK

and click "OK" to start the process. When the update is then done, a message will be
displayed.

Conclusion

CDISC CORE is a revolution in the area of validation of CDISC datasets for submissions of
datasets to the regulatory authorities (and beyond that). It is not only completely open source,
and you can always and easily find out how the rules have been implemented, but it also
allows to do validation on selected rules (i.e. not "everything or nothing") as in propriety
validation software, on a selected set of datasets, and even use your own "custom rules" e.g.
for quality assurance, which is not possible by any propriety validation software.






