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Why do a Core rule from a BC?
* Process

 Comparison
CORE rule vs. Biomedical Concept

e Summary



What is a Systolic Blood Pressure?



Why do a Core rule from a BC?

* Proof of concept
 Different perspectives on the same data
» Corerule
» Designed to check conformance, that the correct metadata is stored
together onarow in a dataset
* Biomedical Concept
 |dentifiable: Has an identifier, unique
« Complete: Everything is defined
« Atomic: If itis split it loses meaning

« Data Specification
« Specification of the data, not how it is used with a particular technology
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Why do a Core rule from a BC?

* Proof of concept
 Different perspectives on the same data

e Corerule
« Designed to check conformance, that the correct metadatais stored Sothe Core.
together onarow in a dataset inside the BC?

* Biomedical Concept
 |dentifiable: Has an identifier, unique
« Complete: Everything is defined

« Atomic: If it is split it loses meaning
» Data Specification
« Specification of the data, not how it is used with a particular technology
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Process

« 2022-10-26: First set of BC's available via CDISC Library API
* Downloaded BC’s as JSON from the CDISC Library API
« Using python

e 2022-11-14: Attended Core Workshop at Phuse, Belfast

* On the bus trip from the conference to the airport (around 2 hours)
» Converted the downloaded BC's to Core rules

» Using Groovy/Java
» Add some additional info linked from the BC (NCI concepts)

* Created some test data
* Incsv format
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When | got internet again...

* Uploaded Core rules and test data to Core test server
| had working Core Rules for all BC's specifying -—-UNIT and --SPEC

— Electrolyte Measurement
— Glucose Measurement

Glucose — Urine Test Strip

— Urine Dipstick Test
Urine . -
— Urinalysis

. = Blood Cell Count

il = Chemistry Test

i = Hematology Test

i, = Leukocyte Count

L. = Albumin Measurement

o =
i —> Alanine
iy —> Aspartate

... — Total Basophil Count

Blood

— Creatinine Measurement

), —> Sodium Measurement
. — Hemoglobin Measurement

Biomedical Concept Package Effective
2022-10-26

i — Potassium Measurement

.. = Liver Function Test

e — Waist Circumference

. - Body Mass Index (BMI)
|, — Body Height

| = Body Temperature

. — Systolic Blood Pressure

s

., — Diastolic Blood Pressure

vs 4 —> Vital Signs Measurement

| — Pulse Rate
— Heart Rate

s

— Respiration Rate

— Body Frame Size
;. = Blood Pressure

I I( . - Body Weight
L ]




Take a step back: Why do we need Core rules?

Example: Height — and the current state of definitions

Data

Specification

d:k

VSTESTCD VSTEST VSCAT VSORRES VSORRESU VSPOS
HEIGHT Height BODY 70 in
(VSTESTCD) [ (VSTEST) | =* (VSRESU) (POSITION)
ABSKNF Sponsor m SITTING
BV defined beats/min STANDING
BMR breaths/min DECUBITUS
BSA C FOWLERS
WEIGHT cm LATERAL
HEIGHT cmHg DECUBITUS
PULSE in LEFT LATERAL
SYSBP mmHg DECUBITUS
DIABP Pascal




Systolic Blood Pressure
Core rule VS Biomedical Concept

VSTESTCD = SYSBP

VSTESTCD
equal_to —
: "SYSBP .
VSORRESU VSORRESU is not: (VSTESTCD) | (VSTEST) * (VSRESU)
is_not_contained_by - CcmHg
: - mmHgor ABSKNF Sponsor m
cmHg - Pascal BMI defined beats/min
gmHG . BMR breaths/min
. BSA C
@ WEIGHT cm
Systolic BP unit is incorrect HEIGHT Ly cmHg
/ .
_ Output the error ] PULSE "] in
SYSBP lelt is not allowed SYSBP = » mmHg
VSTESTCD ¢ DIABP Pascal
VSORRESU B
o]

Data Pattern and Format

Findings

VS
i@
Record
Warning o




Core rule

“CDISC"

"VSTESTCD"
"equal_to"
"'SYSBP"
""'VSORRESU"
""is_not_contained_by"

cmHg"

‘mmHG"
Pascal"

"Systolic BP unit is incorrect"

: "SYSBP unit is not allowed"
Itput Variables:
'VSTESTCD"
VSORRESU"
rences: am
"Data Pattern and Format"

Systolic Blood Pressure
VS Biomedical Concept




Core rule

Authority:
Organization: "CDISC"
Check:
all:
- name: "VSTESTCD"
operator: "equal_to"

value: "SYSBP" <=
- name: "VSORRESU
operator: "is_not_comained_by"
value:
- "cmHg"
"'mmHG"
- "Pascal"
Citations: am
Core: mm
Description
Outcome:
Message: "SYSBP unit is not allowed
Output Variables
"VSTESTCD"
- "VSORRESU"
References: am
Rule Type: "Data Pattern and Format"
Scopes:
Classes:
Include:
“Findings“
Domains:
Include:
nyg
Standards: am
Sensitivity: "Record"
Severity: "Warning"

"Systolic BP un is incorrect"

Let’s visualize differently

Systolic Blood Pressure

Biomedical Concept

"'conceptId": "C25298", m
"href": "https://ncithesaurus.nci.n™

==

tionary=NCI_Thesaurus&ns=ncit&code=25298",

"category": [
"Vital Signs"

1,
"'shortName": "Systolic Blood Pressure", SYSBP is a synonym identifier
"synonym": [

"SYSBP"
I,

e _

List of variables
"conceptId": "C173522",

"href": "https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&ns=ncit&code=
"shortName": "Vital Signs Result",

"dataType": "integer"
’ Vital Signs Result = VSORRES

"conceptId": "(C49669",
"href": "https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&ns=ncit&code=

"dataElementConcepts": [

"“shortName": "Unit of Pressure",

"dataType": "string",

"exampleSet": [ Unit of Pressure = VSORRESU
"cmHg",

"mmHG",

] “Pascal” List of units for Unit of Pressure

zzzzzz tReport, 1 Thesauru 831147,




27

@® Login & Unsaved Changes @ Valid Format <> Live Transform Enabled
.

name:

Authority:

value:

"VSTESTCD"

operator: "equal_to"

"SYSBP"

Organization: "CDISC"

Core rule YAML

Check:

name: "VSTESTCD" name:
operator: "equal_to

value: "SYSBP"

operator:

"VSORRESU"

"is_not_contained_by"

name: "VSORRESU"
operator: "is_not_c(
value:
- "cmHg"
- "mmHG"
- "Pascal"
Cited Guidance: "BC Il
Item: "BC"
Document: "CDISC BC Working"
Section: "Somewhere"
Core:
Id: "CDISC.BC.SYSBP_UNITS"
Version: "1"
Description: "Systolic BP unit is incorrect"
Outcome:
Message: "SYSBP unit is not allowed"
Output Variables:
- "VSTESTCD"
- "VSORRESU"
References:
Origin: "CDISC BC €25298"
Version: "1.0"
Rule Identifier:
Id: "BC00001"
Version: "1.0"
Rule Type: "Data Pattern and Format"
Scopes:

- [N

value (3)

Pascal

(VSTESTCD) | (VSTEST) * (VSRESU)
ABSKNF Sponsor m
BMI defined beats/min
BMR breaths/min
BSA C
WEIGHT cm
HEIGHT Ly cmHg
PULSE | —— [
SYSBP » mmHg
DIABP » Pascal

:f—b{ Include (1) el—.{?imﬁngs

P oomins @ o —f mwQu)@F___ﬂ[]
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JSON ¢ Import  View v Tools v Cloud

"conceptId": "(C25298",
"href": "https://ncithesaurus.nci.nih.gov/ncitbrow
"category": [

"Vital Signs"

1,

"shortName": "Systolic Blood Pressure",
“synonym": [
"SYSBP"
1,
"resultScale": "Quantitative",
"definition": "The maximum pressure exerted into t
"coding": [
{

""code": '"8480-6",
"system": "http://loinc.org/",
"systemName": "LOINC"

}
]l
"dataElementConcepts": [
{
"conceptId": '"(C173522",
"href": "https://ncithesaurus.nci.nih.gov/
"shortName": "Vital Signs Result",
"dataType": "integer"
}l
{
"conceptId": '"C49669", ]
"href": "https://ncithesaurus.nci.nih.gov/
"shortName": "Unit of Pressure",
"dataType": "string",
"exampleSet": [
""cmHg",
""mmHG",
"Pascal"
1
1

Download

”|dentifier" 1

"Result"

| "Unit"‘

"Location'

f o RE

"Laterality" |

"Test Method"

"Position"




N & editor.herowand.com B|Omedlca| Concept JSON

#d JSON ° Import  View v Tools v Cloud  Download - 4+ ¥ o
1 A
2
3
4
5 . -

conceptId: "C173522

ref: ttps://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport. jsp?dictionary=NCI ..
6 href: "h ith i.nih ith jsp2dicti
7 shortName: "Vital Signs Result" ”Result"
8 dataType: "integer"

exampleSet
9
10 conceptId: "C49669"
ref: ttps://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=
11 href: "h ith i.nih ith c R jsp2dicti NCT
12 shortName: "Unit of Pressure" "Unit"
13 dataType: "string"
14
15 conceptId: "C83088"
16 href: "https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_.. xampleSet (6) =
exar aSet >

17 shortName: "Vital Signs Location" "Location” ¥
18 dataType: "string"
19
20
21
22
23
24
25
26 conceptId: "C123975"

href: "https://ncithesaurus.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI ..
27 hortN "Vital Signs Laterality" IIL I n exampleSet (2)

shortName: ital Signs Laterality atera |t
28 dataType: "string" y
29
30
31
32
33 i 1\
34 "mmHG", I =
35 "Pascal" =
36 1
27 1




Same Biomedical Concept — graph view

S

pendent

Vital Signs Lalemimmg‘_»‘

“Unitof Pressure

Continuous noninvasi

alpated



Subset of the same Biomedical Concept— graph and tabular view

SYSTOLIC BLOOD PRESSURE ®

Owner: d4k, Version: 1.0.0

Graphical View Tabular View
'\ SUPINE, Supine Position (C71148, C62167) ) Data
/ Item Name Identifier Type Terms
Position | coding { STANDING, tanding (71148, C62166) ) Position coding  SUPINE, Supine Position (C71148, C62167)
\ STANDING, Standing (C71148, C62166)
SITTING, iting (C71148, csz112) SITTING, Sitting (C71148, C62122)
Site of coding ARM, Arm (C74456, C32141)
[ Site._of_Administration ’—»{ coding ———————»{ ARM, Arm (C74456, C32141) ) Administration
Laterality coding BILATERAL, Bilateral (C99073, C13332)
BILATERAL, Bilateral (C99073, C13332) RIGHT, Right (C99073, C25228)
/ LEFT, Left (C99073, C25229)
Laterality ,} coding | ‘{\' RIGHT, Right (C99073, c25228) ) Result quantity  Pa, Pascal (C66770, C42547)
mmHg, Millimeter of Mercury (C66770,
B C49670)
LEFT, Left (C99073, €25229)
Systolic Blood Pressure Test v coding SYSBP, Systolic Blood Pressure (C66741,
/—> i;a, Pascal (C66770, c42547} €25298)
Result —————; Quantity | Date Time date_time
1‘ mmHg, Millimeter of Mercury (C66770, C49670) )
:} coding\ P jSYSBP, Systolic Blood Pressure (C66741, 615298;
Date_Time ———— date_time




Systolic Blood Pressure

Core rule VS Biomedical Concept

result resultScale Quantitative
synonym SYSBP
code: 8480-6
Organization CcDISC coding » @ system: http://loinc.org/
name VSTESTCD systemName: LOINC
1 operator equal_to _’ "The maximum pressure exerted into the systemic arterial
value SYSBP cir ion during the contraction of the left ventricle of the heart.",
i name VSORRESU - °'“:i
operator is_not_contained_by un :‘:slcal
2 cmHg
value mmHG Arm
Pascal F:_:::"
(I = core-sysbp-unit.json \ Citca:ir:ns location Calf
Description Systolic BP unit is incorrect A\;—:;y
Message SYSBP unit is not recognized i Left
Output Variables \\Ilss;isR.:;z tatorality Right
{_References - Systolic Blood A::Z:::::: ::::::"
Data Pattern and Format Doppler
. . method scillome
The Biomedical Concept awalitrs ot e
. o e . . Venous line
* contains all qualifiers and associated terminology Contnuousreimasve
arterial pressure
* Corerules can be deduced from the relationships to the Decupitus
Fowlers
gualifiers and their associated terminology Lobra ecu
Reverse Trendelenburg
Semi-Fowlers
Should we trigger the Core engine from the BC directly? position SemiRecumbent
Sitting Legs Dependent
Sling
Can the BC also be displayed as a form? Ssupine
Trendelenburg 17

Unconstrained




Create a form from a BC and create SDTM

https://github.com/jozza/simple-data-template

Form | Form 1

View

Collected view BEEWAOLIEGELE  Hide

Data

References resolved JESIEN  Hide

Cmm

¢ Collect data

* Present SDTM annotations from BC

Empty

SDTM view MIVEUCESIIVM Hide

Data

Vi
2 Transfer collected data ]

"result": { Collected data put at its appropriate
"collected": [ A Manage complex data ] location in the BC

"C41260",
"C41261"
1

"specification": ""

A

asa

SDTM

View the collected data ]



https://github.com/jozza/simple-data-template

Biomedical Concept

type

Study instance

Data

result
vaue —(  nul)
cmHg )
unit mmHG ) result type (integer )
) value )—_null )
Pascal
(_emHg )
) ) Auscultation automatic ) - Study unit <~ mmHG )
- ngi:;al Auscaltation manual instance ( Pascal )
qualifiers
qualifiers Cuff-manual palpated )
Doppler ) method
method Oscillometry )
Arterial line )
Venous line )
Continuous noninvasive
arterial pressure (CNAP)

. Identifiable: Has an identifier, unique
*  Complete: Everything is defined
e  Atomic: If it is split it loses meaning
*  Data Specification
*  Does not have a result yet
*  But describes the type

(Compare to Value Level Metadata in define.xml)

* A copy with its own identifier

* References back to the BC

*  References back to the BC

*  Specifies the needs of the study
e Qualifiers/terms a subset

result —{_ value — 89
— Data1 . unit mmHG )
qualifiers
method J—{__Cuff-manual palpated
result —{ value —{ 8.9
— Data 2 . unit ) cmHg )
qualifiers ——
method —( Arterial line )
result ——{__value —{__ 11865
— Data 3 i unit )= Pascal )
ualifiers
9 method —{_Auscultation automatic )

A copy with its own identifier

References back to the study instance
References back to the study instance
Qualifiers/terms have the collected value
Result value is populated

22




Summary

* Biomedical Concepts = Data centricity
» Let's data speak by itself
* Itisnot bound to a tool or system

* Provides specificity
« Uniquely identified and can represent complexity of data

 Enables Automation
e Corerules canbe deduced
e Can be presented as define-xm|

e Can be presented as aform for data collection
* Including SDTM annotation
« Add study instances to a protocol

d:k
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data“knowledge


mailto:ju@data4knowledge.dk
https://www.data4knowledge.dk/

Backup

d:k

CDISC 2023 Europe Interchange | #CDISCEU #ClearDataClearlmpact
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A step back: BC’s kind of already in SDTM

Specification

SDTM IG
Variable Role

d:k

VSTESTCD VSTEST VSCAT VSORRES VSORRESU VSPOS

(VSTESTCD) [ (VSTEST) | * (VSRESU) (POSITION)
ABSKNF Sponsor m SITTING
BMI defined beats/min STANDING
BMVIR breaths/min DECUBITUS
BSA C FOWLERS
WEIGHT cm LATERAL
HEIGHT cmHg DECUBITUS
PULSE in LEFT LATERAL
SYSBP mmHg DECUBITUS
DIABP Pascal
Topic Synonym | Grouping | Result Variable Record

Qualifier | Qualifier | Qualifier Qualifier Qualifier

N—

CDISC 2023 Europe Interchange | #CDISCEU #ClearDataClearlmpact

o
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That was my alternative presentation

Race Subject self reports one or many
[CJAmerican Indian or Alaska Native
BAsian
(Black or African American
Bwhite
([ONative Hawaiian or Other Pacific Islander
Cothe

Collected view ICEVAOLIEIGELE  Hide

Race C41260,C41261

Example template Systolic Blood Pressure, Supine|100 |Unit mmHg
Pulse Unit beats/min Position| Standing ™ ]Location Left Arm v

id result location position specification
EXAMPLE-TEMPLATE 100 C32141
PULSE 80 SPONSOR-LOC1 C62166

Position Supine Location| Arm v

References resolved MM Hide

"PULSE": {
}
"location": "SPONSOR-LOC1",
"position": "C62166",
“protocol_text": "Pulse Rate"
Ty
i

"protocol_text": "Self reported Race of Subjects"
AN

"terms":{

"'SPONSOR-LOC1" ! {
"display":"Left Arm",
"submission value":{
"location":{ "term":"(C32141"},
"laterality":{"term":"C25229"}

+

"definition":"Sponsor specific"
3.
"C25229": {

"display":"Left",

"submission_value":{ "laterality":"LEFT"},

"definition":"Being or located on or directed toward the side of the body to the west
}.
"C32141": {

"display":"Arm",

"submission_value":{"location":"ARM"},

"definition":"The portion of the upper extremity between the shoulder and the elbow."
+

SDTM view IVETCEs IVl Hide

PILOTO1 DM

STUDYID DOMAIN USUBJID VSSEQ VSTESTCD VSTEST VSCAT VSPOS VSORRES VSORRESU VSLOC VSLAT
PILOTO1 VS 1 SYSBP Systolic Blood Pressure VITAL SIGNS SUPINE 100 mmHg ARM
PILOTO1 VS 2 PULSE Pulse Rate PULSE AND BLOOD PRESSURE STANDING 80 beats/mi ARM LEFT |

STUDYID DOMAIN USUBJID SUBJID RFSTDTC RFENDTC INVID INVNAM BRTHDTC AGE AGEU SEX RACE ETHNIC RACE1 RACE2

MULTIPLE ASIAN  WHITE 2




