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Abstract

With the arrival of the FDA guidance on electronic submissions, CDISC SHARE and the
notion of Research Concepts the time is ripe to look at improved implementations of
the CDISC standards to assist in producing high-quality clinical research data. The
presentation/paper, drawing on experience of production work and the CDISC SHARE
project, will examine a prototype implementation that is being used to gain insights
into the use of Research Concepts combined with Semantic Web technologies as the
foundation for implementing the CDISC standards. In particular:

1.  Review why we want Research Concepts and highlight the principles behind them

2.  Look at a prototype semantic web MDR implementation based upon the
ISO11179 Metadata Standard, the ISO21090 Healthcare Datatypes Standard, the
BRIDG model and RCs taken from the CDISC Therapeutic Area development work.

3.  Examine prototype tools to see implementation issues and automation
opportunities.

4.  Detail the benefits Research Concepts bring to the business and support business
artifacts such as annotated CRFs and define.xml.

5. List the existing sources of RC metadata.
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We Need Better

Clarity Support Business Need

»  Assumptions section with each SDTM domain contains >  Data aggregation and re-use of data
rules and provisos

»  --CAT and --SCAT use. Some better defined than others
»  Often see examples quoted as definitive

» Sponsor

» Regulators

» Data transparency
»  Traceability

Complete »  Operational efficiency
»  Terminology not defined in all cases » CDISC compliant data to regulators,
»  Variables float, are not related » The end to end clinical trial process

Easy to Understand

»  Should not require 10 years experience before becoming
a SDTM guru

Ease of Use

»  Electronic

» Indication of changes
»  Version managed
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Variable-Based World
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Variable-Based World
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Biomedical (Research) Concepts

[ Impact Assessment J

= Clarity
= Structure
= Complete Biomedical

= Terminology Concept
= Machine readable

=  Reusable

Automation
End-to-End

[ Traceability J
[ Business Outputs J

Note: Name change from ‘Research Concept’ to
‘Biomedical Concept’ took place in August 2015
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] A B | C | D [ —
1 Concept Name Variable Name Code List Ref Code List Item(s) Type  Format
° 2 |Height Result.Value I 3
S I m I e VS 3 Height Result.Units C66770 45668, C48500 E
4 |Height Test.Code 66741 C25347 E
5 |Height Test.Name (67153 25347 E
[ ° 6 |Height Date D
Biomedical e |
& |Weight Result.Value F 7 62
9 Weight Result.Units Ce6770 (28252, C48531 E
10 |Weight Test.Code Ce6741 C25208 E
C O n C e t S 11 Weight Test.Name C67153 C25208 E
12 | Weight Date D
13 |Weight Time T
14 |HeartRate Result.Value I 3
[ 5 |HeartRate Result Units 066770 49673 E
16 |HeartRate Position C71148 062122, C62166, C62167 E
17 |HeartRate Date D
18 |HeartRate Time T
19 |HeartRate Test.Code (66741 C49677 E
20 |HeartRate Test.Name C67153 C49677 E
21 |PulseRate Result Value | 3
22 |PulseRate ResultUnits 66770 49673 E
23 |PulseRate Position C71148 (62122, C62166, C62167 E
DA | DileaData Nate D
e T
t.Code Ce6741 C45677 E
SR "w D HEIGHT  thame (67153 C49677 3
v ult.Value | 3
Concept ult Units 066770 €49670 E
c2s37 L ition 71148 62122, C62166, (62167 ;
Result v F
e T
t.Code 66741 25298 E
[.Name C67153 25298 E
C49668 ult.Value | 3
X ult Units 066770 49670 E
\/ ition C71148 (62122, C62166, C62167 E
e D
C48500 2 T
‘ cm
t.Code Ce6741 C25299 E
v t.Name C67153 C252599 E




Vital Signs — Additional Information

e VS Provides units and additional relationships

CDISC released (2014) additional information for Vital
Signs and ECG

— e.g. HEIGHT & WEIGHT just units

| A b C D E F G H I

C<code | VitalSigns TestCode | Vital Signs Test Name C-code Ué‘::u{f; [‘f‘}‘s"é:,'sg&s C-code Vital Signs Position
(Concept !‘JSTESTCD) _ (VSTEST) (Concept (codelist code = (Concept _[POSITIDN]

1 Code) = (codelist code=CEET41}‘7 (codelist t':i:u:le={:{i?153dv = Code) - C66770) = Code) - (codelist code = C71148)

46 C25347 HEIGHT Height C49668 cm

47 C25347 HEIGHT Height C48500 IN

48 (25347 HEIGHT Height C28251 mm

121 |C25208 WEIGHT Weight (28252 kg

122 |C25208 WEIGHT Weight C48155 g

123 C25208 WEIGHT Weight C48531 LB
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Vital Signs — Additional Information

Ccode | Vital Signs TestCode | Vital Signs Test Name C-code ”;;fuﬁ; [\::;ﬂlllglsgljl'}s C-code Vital Signs Position
(Concept (VSTESTCD) ) (VSTEST) (Concept (codelist code = (Concept _{PDSITIDN]
, | Code) = (codelist code = cssuE (codelist code = csmr; B Code) = ceTI0) |~ Code) | (codelist code = C71148)
10 |C25258 DIABP Diastolic Blood Pressure CA3670 mmHg C77532 DECUBITUS
11 C25299 DIABP Diastolic Blood Pressure C49670 mmHg C62173 FOWLERS
12 |C25288 DIABP Diastolic Blood Pressure C49670 mmHg C100758  |LATERAL DECUBITUS
13 |C25299 DIABP Diastolic Blood Pressure C49670 mmHg C62172 LEFT LATERAL DECUBITUS
SYS B P a n d 14 |C25258 DIABP Diastolic Blood Pressure CA3670 mmHg C82165 PRONE
15 |C25299 DIABP Diastolic Blood Pressure C49670 mmHg C62169 REVERSE TRENDELENBURG
D I A B P un |t S 16 |C25299  |DIABP Diastolic Blood Pressure C49670  |mmHg C62171  |RIGHT LATERAL DECUBITUS
’ 17 |C25299 DIABP Diastolic Blood Pressure C49670 mmHg C62174 SEMI-FOWLERS
d . 18 |C25299 DIABP Diastolic Blood Pressure C49670 mmHg C111310  |SEMI-RECUMBENT
a n p O S It I O n 19 C25299 DIABP Diastolic Blood Pressure C49670 mmHg £62122 SITTING
i £25299 DIABP Diastolic Blood Pressure C49670 mmHg C92604 SLING
21 C25209 DIABP | Diastolic Blood Pressure C49670 mmHg C62166 STANDING
22 |C25299 DIABP Diastolic Blood Pressure C49670 mmHg Ce2167 SUPINE
23 25209 DIABP Diastolic Blood Pressure C49670 mmHg C62168  |TRENDELENBURG
24 C25299 DIABP Diastolic Blood Pressure C49670 mmHg Co0480 UNCONSTRAINED
g7 25208 SYSEP Systolic Blood Pressure C49670 mmHg C77532 DECUBITUS
25298 SYSBP Systolic Blood Pressure CA%670 mmHg (62174 SEMI-FOWLERS
25298 SYSBP Systolic Blood Pressure CA9670 mmHg C1M11310 |SEMI-RECUMBENT
25298 SYSBP Sysiolic Blood Pressure (49670 mmHg (62122 SITTING
L25298 SYSBP Systolic Blood Pressure CA%670 mmHg (92604 SLING
25298 SYSBP Systolic Blood Pressure CA%670 mmHg (62166 STANDING
29298 SYSBF Sysiolic Blood Pressure (4970 mmHg Ce2167 SUPINE
25298 SYSBP Systolic Blood Pressure CAS670 mmHg (62168 TRENDELENBURG
CZ5290 SYSEF C sure CA9ETT mmHg CoZT66 STANDING
109/C25298 SYSEP Systolic Blood Pressure C49670 mmHg Ce2167 SUPINE
110/C25298 SYSEP Systolic Blood Pressure C49670 mmHg C62168  |TRENDELENBURG
ﬁ A Ssero 111/C25208  |SYSBP Systolic Blood Pressure CA%70  |mmHg Co0480  |UNCONSTRAINED
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Vital Sig

Concept

ns — Additional Information

Position

Result

S Assero
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Ccode | Vital Signs TestCode | Vital Signs Test Name C-code L:’;m’; w:&:‘sﬂj’,‘ C-code Vital Signs Position
(Concept (VSTESTCD) _ (VSTEST) (Concept (codelist code = (Concept _{PDSITIDN)
1 Code) E (codelist code = CSEME (codelist code = C671 EE - Code) E C66770) E E Code) E (codelist code = C71148)
W C25299 DIABP Diastolic Blood Pressure C49670 mmHg C77532 DECUBITUS
11 C25299 DIABP Diastolic Blood Pressure C49670 mmHg C62173 FOWLERS
12 C25299 DIABP Diastolic Blood Pressure C49670 mmHg C100758  |LATERAL DECUBITUS
13 C25299 DIABP Diastolic Blood Pressure C49670 mmHg Cg2172 LEFT LATERAL DECUBITUS
14 C25299 DIABP Diastolic Blood Pressure C49670 mmHg C62185 PRONE
1c 026209 NIARP Diastalic: Blond Pressure C48670 mmHg C62169 REVERSE TRENDELENBURG
ssure C48670 mmHg ce2171 RIGHT LATERAL DECUBITUS
ssure C48670 mmHg C62174 SEMI-FOWLERS
3sure C48670 mmHg C111310  |SEMI-RECUMBENT
ssure C49670 mmHg C62122 SITTING
DIABP ssure C49670 mmHg C92604 SLING
v sue | |CAB6T0  |mmHg CE2166  |STANDING
ssure C49670 mmHg C62167 SUPINE
3sure C48670 mmHg C62168 TRENDELENBURG
. . 3sure C48670 mmHg C90480 UNCONSTRAINED
Diastolic Blood sure CAgT |mmg C77532  |DECUBITUS
1 Pressure sure C49670  |mmHg C62173  |FOWLERS
_I v sure C49670 mmHg C100758  |LATERAL DECUBITUS
sure C48670 mmHg c62172 LEFT LATERAL DECUBITUS
sure C49670 mmHg C62165 PRONE
sure C48670 mmHg C62169 REVERSE TRENDELENBURG
sure C48670 mmHg ce2171 RIGHT LATERAL DECUBITUS
sure C48670 mmHg C62174 SEMI-FOWLERS
sure C48670 mmHg C111310  |SEMI-RECUMBENT
sure C48670 mmHg C62122 SITTING
sure C49670 mmHg C92604 SLING
sure C48670 mmHg C62166 STANDING
sure C48670 mmHg C62167 SUPINE
sure C48670 mmHg C62168 TRENDELENBURG
sure C48670 mmHg C90480 UNCONSTRAINED
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Value Level Metadata

e Contained within the concepts, for example
— HEIGHT, Integer, ###, “in” & “cm”
— WEIGHT, Float, ###.##, “Ibs” & “kg”

e Also—POS, --LOC, --METHOD, --CAT, --SCAT ... will be handled

> (O >  HEIGHT

(

Concept

C25347 b
1> Height

C49668 => IN

C48500
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Define Once, Use Many

Protocol
S )

* Measurement of vital signs
(heart rate, blood pressure
at rest)

Protocol dictates capture of Blood
Pressure (DIABP + SYSBP)

** Protocol IE criteria
could also use RCs **

** Statistical Analysis
Plan **

S Assero

CRF
Position
) S
Diastolic Units
mmHg

Systolic Units
mmHg

© Assero Limited, 2015

CRF Capturing DIABP

Tabulation

Correct mapping PLUS
Traceability

N/

O Hduvm4dwnc<c

Set the correct test code

Shared terminology for response: SITTING,
STANDING, SUPINE, ...

13



Silos

Design )
Buil Tabul
Study uild Study Capture abu ate
: Analysis

Business
Object Protocol CRF

Std

Format
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Decrease Need for Mapping & Gain Traceability

Desi )
S:::jg; Build Study Capture Tabulate
Busi Process & Traceability
usiness \ : Analysis

Std

Format

Research Concepts

ﬂ Asse ro © Assero Limited, 2015 15



Increasing Rate of Change

Foundational Products Released in 2014-2015: TAUGs released in 2014-2015:

+ Dataset-XML v1 Final * Multiple Sclerosis
« SDTMIG 3.3 Batch 1 (7 draft domains) * Diabetes

» SDTMIG 3.3 Batch 2 (Milestones, 2 Domains) » Cardiovascular

« SDTM v1.5 * |Influenza

« Pharmacogenomics SDTMIG v1 * QT Studies

« SEND v3.1 Draft B * Chronic Hep-C

+ SEND DART (Reproductive Toxicology) » Schizophrenia

« ADaM Results Metadata Spec for Define-XML  « Dyslipidemia v1
« ADaM IG v1.1 Draft

« ADaM Occurrence Data Structure v1 Upcoming Provisionals:

. ADaM v1.3 Validation Checks * Virology v2

+ ADaM Data Structure for Integration (ADSL) ° Diabetes ADaM Supplement
« CDISC in RDF (PhUSE) * Traumatic Brain lnjury

* BRIDG R4 Upcoming Drafts:

» Periodic Terminology and QRS Packages e Breast Cancer

» Updated COP and Process Docs « COPD

Upcoming Major New Drafts for Comment:

« CTReg XML Schema
+ SDTMIG Batch 3 and Conformance Rules
 Define-XML v2.1 and IG




Increasing Rate of Change

Program Overview — September 2015

@ cDisc

Lot b bt e St

Stage 0 Stage 1 Stage 3a Stage 3b *Stage 3¢
: Organization/PM Charter Check of Posted for Posted for **Projected
Therapeutic Area Concepts Internal Public e
Approval ) - Publication
Completed Review Review

Traumatic Brain Injury v1

CDISC Amy Palmer

Breast Cancer v1

CDISC John Owen

COPD vl

CDISC/Quintiles
Sherwood Barbee

ADaM Supplement to Diabetes v1

TCB Rachael Zirkle

Virology v2

C-Path Laura Butte

Diabetic Kidney Disease vl

TCB Rachael Zirkle

Tuberculosis v2

C-Path Laura Butte

Rheumatoid Arthritis vl

TCB Trisha Simpson

CDISC/DCRI Amy

CV Imaging vl
Palmer
Prostate Cancer vl CDISC John Owen Oct Q316
Major Depressive Disorder CDISC Amy Palmer Oct Q316

General Anxiety Disorder vl

CDISC Amy Palmer

Bi-polar Disorder vl

From: http://www.cdisc.org/system/files/all/standard/CFAST-TA-Project-Status.pdf

CDISC Amy Palmer

S Assero

© Assero Limited, 2015
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So ...
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Create a
semantic model
that
encompasses all
the items
needed to meet
the business
need.

S Assero

Four Steps

Create a simple
MDR and Study
Build tool to
show the ideas
working. The tool
will use a simple
file-based
database to
speed progress.

STEP 3
SEMANTIC
DATABASE

Take the model
from step 1 and
build a user
interface (Ul) on
top learning the
lessons from
step 2.

© Assero Limited, 2015

STEP 4
IMPROVE

Improve the initial
implementation

from step 3.

19



Step 1: Model

' T Vo |
! CRF Operational Model i Domain Operational Model L :
! P ) P b Other Operational Model !
i o 1 i 1
i Operational use of Research Conceptsto  + + Operational use of Research Conceptsto : i
! build CDASH forms e build SDTM domains | & sRpeionaluseorRessanh Conoegst
i [ 1 i 1
| 1
i 1
! Research Concepts !
i 1
| Instances of Templates bound to terminology :
: :
- :
i 1
! Research Concept Templates i
i 1
l Groups of BRIDG classes, attributes and ISO 21090 datatypes built into templates 4
| :
L |
i 1
! BRIDG ]
i 1
| Class & Attributes |
| :
T e S e e :
i 1
! ISO 21090 |
i 1
: Data Types :
i 1
i |
T e A i
! ! H i 1
: Metadata ' Terminology il Version Management i
i i [N 1
| ol IS0 25964 ¥ [
IS0 11179 : IS0 11179
| By SKOS X |
1 1! : L .:

SN Assero

© Assero Limited, 2015
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Step 1: Compare Terminology

SPARQL |
Query /

ﬂ Asse ro © Assero Limited, 2015
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Step 1: Compare Terminology

Difference between CDISC terminclogy issued Q4 2014 (SDTM: 15 Dec 2014, Q5-FT: 16 Dec 2014) and the preceding version of Q3 2014, 2nd Issue (SDTM: 06 Oct 2014, Q5-FT: 24 Sep 2014)

Code Code List Ext Name Submission Value
Code

e

‘ Category of
 C117995 C100129 Questionnaire

C-55RS

Category of
C117996 C100129 - ) LIFETIME/RECENT
Questionnaire VERSION
Category of
C117997 C100129 Questionnaire ESRSA
‘ Category of
| C119092 C100129 Questionnaire oL

' Category of i
‘CIJQDQB C100129 Questionnaire FLU-IIQ ONCE DAILY

Synonyms

CHSF1

Cs511

ESRSAL

CDLQ1

FLUIQ1

Definition

Personality Assessment, 49(1): 71-75).

Columbia-Suicidality Severity Rating Scale (C-SSRS) Lifetime/Recent
Version 1/14/2009 (Posner, K.; Brent, D.; Lucas, C.; Gould, M.;
Stanley, B.; Brown, G.; Fisher, P.; Zelazny, 1.; Burke, A.; Oquendo, M.;
Mann, J.; copyright 2008 The Research Foundation for Mental
Hygiene, Inc.).

Extrapyramidal Symptom Rating Scale-Abbreviated (ESRS-A)
(Copyright 2006 Larry Alphs, MD, PhD, Guy Chouinard, MD, All Rights
Resarved).

Children's Dermateology Life Quality Index (COLQL) (Copyright of M.5.
Lewis-Jones, A.Y. Finlay, May 1993, this must not be copied without
the permission of the authors).

Influenza Intensity and Impact Questionnaire (Flu-iiQ) Once Daily
[Copyright RH Osborne 2006. No part of the Flu-iiQ may be copied or
reproduced in any form without written permission from the author:
measuredsolutions@bigpond.com).

Preferred Term

e

Columbia-Suicide Severity
Rating Scale
Lifetime/Recent Version
Questionnaire

Extrapyramidal Symptom
Rating Scale-Abbreviated
Questionnaire

Children's Dermatology
Life Quality Index
Questionnaire

Influenza Intensity and
Impact Questionnaire
Onee Daily Version

Type

Update

MNa Change

Mo Change

Mew

New

S Assero

© Assero Limited, 2015
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Step 1: Annotated CRF

PREFIX Sdtm: <http://www.assero.co.uk/CDISCSDTM#=
PREFIX : <http://rdf.cdisc.org/mms#=

PREFIX : =http://rdf.cdisc.org/std/sdtm-1-2#>
PREFIX <http://rdf.cdisc.org/std/schema#=

PREFIX http://www.assero.co.uk/MDRCDISCResearchConcepts#>
PREFIX <http://www.assero.co.uk/CDISCResearchConcept#=
PREFIX term:<http://www.assero.co.uk/MDRThesaurus/CDISC/AVI0L>
PREFIX iso:=http://www.assero.co.uk/I50258644>

PREFIX is0l111780:<http:/ www.assero.co.uk/IS011179Identificationss
PREFIX co:<http://www.assero.co.uk/CDISCOperationalss

PREFIX : <http://www.assero.co.uk/CDISCCDASHE=

SELECT

FROM <ht*
FROM -
FROM
FRO

‘tmig-3-1-2=
“hesaurus "

dataElementRole :Classifier.TopicVariable .
taElementName 7?5 ame .

t Tpresentation 7rg 7

SELECT ?farm
{

7group ¢
Tquestion
Tquestion
Tquestion
Tquestion reference ?rec .

Tvariable co:reference 7rc .

Tvariable sdtm:wName ?sditmVarName

7rc (gre:isProperty0f | ¢ sDatatypedf | crc
7rcRoot | stype ResearchConceptInstance
7rcRoot 11179: ntifierRelationship 7si
7si is0l1179:identifier 7rgldent .

OPTIONAL

{

:isItem0f)+ FrcRoot .

Tnode3d iso:notation TtermSub .

© Assero Limited, 2015

S Assero

Form: Asthma One
MetaData MetaData

Cib=htip. asserD.co.uk/MORCOTSCL Asthma_I

Group: Lilly Percentage Predicted Forced Vital Capacity

QI =hitp: K/MDRCDISCX Asthima_1.LITyPPFVC, Repeating
Lilly Percent Predicted FVC
VSORRES where VSTESTCD=FVCPP
Lnits %
VSORRESL where VSTESTCD=FVCPP RATIO

Group: Lilly Forced Vital Capacity

tp assern, co.uk/MORCDISCC i Asthma_1.LillyFVC, Repeating
Lilly Fve

VSORRES where VSTESTCD=FVC

Units L

VSORRESU where VSTESTCD=FVC -




Step 1: Notes

e Used the Topbraid Composer tool to
— Build the model
— Be the database

e Lessons

— BC approach brings benefits

— Combined SPARQL query & XSLT approach works
well

/ ASS@Y@ © Assero Limited, 2015
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Step 2: Simple Tools

e Desire to ‘see it’ and focus on user interaction

e Keep it simple for the user

/ ASS@ FO © Assero Limited, 2015
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Step 2: Skill Set

CDISC | Sponsor
( )
Ability to create Forms based on BCs &
Domains Forms Domains custom Domains based on SDTM
Models & BCs.
\_ J
( )

Ability to create BCs (content) using BC
Templates. Hide BRIDG from user.

\_ J
( )
Ability to create BC Templates. Requires
BC Templates BRIDG knowledge. Hopefully CDISC
provide these.
. \_ J
( )
Terminology Terminology Ability to manage Sponsor, CDISC and
other terminologies.
\.

\_ v,
é )

BRIDG provides the framework for BCs.

G J

ﬂ Asse ro © Assero Limited, 2015 26



Step 2: BC Editing

Navigation

Home

Terminclogy

4 Research Concept Editor

Save

Research Concept Info

Visualisation

Help

A | Research Concept Editor

<

Research Concept Template

= RCT and RC Import Reset Up Down Delete Matural Language Label SDTM
B| RCT Editor Short (File) Name | vs/Height Natural Language Label Collect  Prompt Text Question Text Data Type  Format = Terminology
= RC Editol
e Long Name Height Test Code (--TESTCD) O [ HEIGHT (£25347)
=] Fom Editor Test Name (-~-TEST) O o Height (C25347)
B Domein EStor Version 2 Result Value (--ORRES) M Height Haight F 51
B Shudy Editor Author Imported Result Units (--ORRESU) M Units Units cL €m (C49668)
= Bc Notes Initial version O in (C48500)
Date Time {--DTC) ) Date and Time Date and Time D+T
Pl Research Concepts Research Concept Templates | »
BMI (V1)
BSA (V1)
BodyTemperature (V1)
DiastolicBloodPressure (V1)
HeartRate (V1)
Height (V1)
PulseRate (V1)
SystolicBloodPressure (V1)
Weight (V1)
CDISC Terminology (V40, published 2015-03-27)
Code Code List  Extensible Name Submission Value Synonyms Definition Preferred Term
Code
Category of T - N " N . . . CDISC Questionnaire Category
C100129 Cio0129 true Questionnaire QSCAT Category of Questionnaire A grouping of observations within the Questionnaire domain. Terminology
f
C100759  C100129 ngsiiuurlrnaa‘ire BPI BPI1 Brief Pain Inventory (BPI) (copyright 1991 Charles 5. Cleeland, PhD, Pain Research Group, All Right Reserved). Brief Pain Inventory Questionnaire
Category of - - . . . ; . . . Brief Pain Inventory Short Form
C100760 Cio0129 Questionnaire BPI SHORT FORM BPI2 Brief Pain Inventory Short Form (BPI2) {copyright 1991 Charles S. Clesland, PhD, Pain Research Group, All Right Reserved). Questionnaire
Category of . Brief Psychiatric Rating Scale - Anchored (BPRS-A) {Woerner MB, Mannuzza S, and Kane JM. Anchoring the BPRS: An Aid to Improved Reliability. Brief Psychiatric Rating Scale A
C100761 C100128 Questionnaire BPRS-A BPRO1 Psychopharmacology Bulletin 1988; 24{1):112-117). ‘Questionnaire
The CDISC version of the Alzheimer's Disease Assessment Scale-Cognitive {ADAS-Cog CDISC Version) containing 15 summary-level tests, This version is
based on combining the total pool of ADAS-Cog tests that were observed during a review of multiple case report forms administered in clinical trials of
Alzheimer's disease, as well as the CRF acministered in the Alzheimer's Disease Neuroimaging Initiative (ADNI) observational study. (Madified from Mohs L e o pccacemany
10076 100129 Category o ADAS-COG ADC RC, Rosen WG, Davis KL The Alzheimer's disease assessment scale: an instrument for assessing treatment efficacy. Psychopharmacol Bull 1983;19(3)i48 o0 m e e yorii

SN Assero
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Step 2: BC Editing

Navigation P ‘ 4| Research Concept Editor Vualsation | Heb |
; Terminclogy Research Concept Info A | Research Concept Editor
e st e o vt N — | — FERSE S BC structure ‘flattened’ using alias to
R ) Long Name Height Test Code (--TESTCD, '
i 7 | T O make it understandable to those
@8 Domain Edfor Version 2 Result Value (--ORRES) M Height Height . : :
i: Study Editor Auther |1mported \ Result Units (--ORRESU) &M Units Units WOFkIng N the bUSIﬂESS tOday
= Bc Notes Initial version O
Date Time {~-DTC) v Dateand Time Date and Time
Menu Structured to reflect
the Skill Set (25347
Terminology o
BC Templates & BCs C25347
. Result
Form & Domains =
Synonyms
Study
\ o Category of Questionnaire C49668
C100759  C100129 g’lg‘;":’n‘:lm BPI BPIL
€100760  C100129 Categary of BPI SHORT FORM BPI2
Questionnaire
C100761  C100129 g’lg‘;":’n‘:lm BPRS-A BPRO1 C48500
C100762  C100129 Category of ADAS-COG ADC

A1 Assero
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Step 2: aCRF

Navigation re | <| Form Editor Visualisation | E2C | Help |
I

= Home E2C Form Visualsation (CRF) Automated aCRF
= Terminology Form: VS Baseline Domain VS generation to show

= RCTandRC Import

potential of using BCs and

= RCTEditor BMI VSTESTCD=BMI (C16358) LOINC=39156-5

2 acedior investigate issues
» " Body Mass Index .

= Form Editor VSORRES

> Units

= Domain Editor 'r_\' kg/m2 (C45671)

WVSORRESU
.
= Study Editor Date and Time 1 Jan + 00 HE)
i Dete & BB oo oo B
= E2C
BSA VSTESTCD=BSA (C25157) LOINC=B8277-6

Body Surface Arsa
VSORRES

Units
VSORRESU

‘E::IéeTgnd Time 1 B Jan B + 00 B: Qo B

'mz (C42569)

Body Temperatre WSTESTCD=TEMP (C25206) LOINC=8310-5
Location ~
VSLOC TIANUS (C43362)
(" IORAL CAVITY (C12421)
(T IEAR (C12354)
(T IAXILLA (C12674)
Temperature
VSORRES
vior ()c(c42559) UCUM=Cel
WSORRESU s
(TIF(C44277)

\[:;BETEHU Time 1 B Jan B + 00 B: ] B

Diastolic Blood Pressure VSTESTCD=DIABP (C25299) LOINC=8462-4

Pasition —
WSPOS ISITTING (C52122)

(" /STANDING (C52166)

" /SUPINE (C852167)
Location ~ )
WSLOC _/LEFT ARM (Sponsor Defined)

FTUASSero © Assero Limited, 2015



Step 2: Notes

e Built using PHP & Javascript

 Database a combination of files
— ODM for Forms and Studies
— Define for domains
— Some bespoke XML for other pieces
— Terminology XML files from Step 1 exports

e Lessons

— Can hide the complexity
— Confirmed the benefits of BCs
— Can make it easy for the users

/ ASS@Y@ © Assero Limited, 2015
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Step 3: Semantic Database

e User Interface implemented by Web Site

e Database accessed by SPARQL over HTTP

— Ontotext
e S4 Cloud Service
— Fuseki
* Apache open source server
 Implements the model developed during
stage 1

/ ASS@Y@ © Assero Limited, 2015
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Step 3 : Terminology

Imports owl files issued by CDISC

CDISC SDTM Unit for Vital Sign Result Terminology (coisc, ces770) from Dec 2013 onwards

Code List History

Version Date Identifier F Term Synonym E b

a4 2013-12-20 CEE770 VSRESU CDISC SOTM Unit for Vital Sign Result Units for Vital Signs Results true The unit used to record and describe the result of a test investigating
Terminology a vital sign. (NCI}

35 2014-03-28

36 2014-06-27

@ 20140024 Use the power of the query to meet key

38 2014-10-06

s 20141216 business needs. Changes and impact of

40 2015-03-27

“ 20150028 changes

42 2015-09-25 \

Code List ltem History

Code List ltem Submission Value Va4 vas Va6 var vas vag V40 val v4z Iem Histery

25813 % @ @ @ @ @ @ @ @ @

C2s2s2 ka @ @ @ @ @ @ @ @ @

42554 ohm @ @ @ @ @ ® ® ® ®

42559 c @ @ @ @ @ @ @ @ @

42569 m2 @ @ @ @ @ @ @ @ @

44277 F @ @ @ @ @ @ @ @ @

C48155 g @ @ @ @ @ @ @ @ @

48500 IN @ @ @ @ @ e @ @ @

48531 LB @ @ @ @ @ @ @ @ @

49668 em @ @ @ @ @ @ @ @ @

C49670 mmHg @ ra @ @ @ @ @ @ @

C49671 ka/m2 @ ra @ @ @ @ @ @ @

49673 BEATS/MIN @ @ @ @ @ @ @ I @

49674 BREATHS/MIN @ @ @ @ @ @ @ I @

c28251 mm @ @ @ @ @ @ @ 32




Step 3: Terminology

Beats per Minute (coisc, c49673)

Code List Item Full History

Version Date Identifier Notation Preferred Term
34 2013-12-20 C49673 BEATS/MIN Beats per Minute
35 2014-03-28
36 2014-06-27
37 2014-09-24
38 2014-10-06
39 2014-12-16
40 2015-03-27
41 2015-06-26 BEATS /MIN
beats/min
42 2015-09-25

Synenym

Beats per Minute

Definition

The number of heartbeats measured per minute time. (NCI)

Changes such as submission value

changes and when did it change

S Assero
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Step 3: Biomedical Concept

subClassaf

chic: 3
BlomedicalConcapt

- ~

o . -

subiagsafl . isoC:
5 Conzept e
= %
wagE_ =
b
BlomedicalConcept Template
IstteenHF haslterr
unc
BU‘I‘Itam BCHsm
wbclanur
L hasClassReelatianshis AT RS
£ ¥
_________________‘_“-h e .
b Class B
Y Phd 4
""""" hasAtirisuteR efAslatioaship S mnemT

\ =T T

. 5 -
isDataTypeCfRelationship ' A:oy v

rasbatatypeRalationshig

hasFropertyRAeiationship

IsPropestyORielatimstip hasDatatypeRefReiaticashi
hasSimpleDatatypeReiationship type cnship

hasCampiasDatatypeRalatorshis

nextvakeRelatonship

Types

Based on

R ISO1179

| g, BRIDG Classes &
e Attributes
1ISO21090 Data

ﬂ Asse ro © Assero Limited, 2015
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Step 3: Tools

QUERY RESULTE

! | a specified BC

9 SELECT ?si ?bcName ?bceDtNode ?bePropertyNode ?bePropertyValueNode ?datatype ?propertyValue ?propertyAlias WHERE L& ]

10+ { K ¥ u
11 tBC-C111200 isoI:identifierRelationship ?si .

12 tBC-C111200 cbc:name ?bcName .

13 tBC-C111200 (cbc:hasItemRelationship | cbe:hasbDatatypeRelationship )+ ?becDtNode .

14~ OPTIONAL {

15 ?bcDtNode cbe:hasDatatypeRefRelationship ?datatype .

16 tbcDtNode (cbec:hasPropertyRelationship | cbe:hasComplexDatatypeRelationship )+ 7bcPropertyNode .

17+ OPTIONAL {

18 ?bcPropertyNode (cbc:hasSimpleDatatypeRelationship | cbe:nextvalueRelationship)+ ?bcPropertyvValueNode .

19 ThePropertyValueNode rdf:type cbe:PropertyValue .

20 ?bePropertyvValueNode cbec:value ?propertyvValue .

21 ?bcPropertyNode cbc:alias ?propertyhlias . SPARQL Query tO E’XtraCt
22

de_CD
ode_ o

2 || Faw Response Search: Show s0 [ entries
si 4 pcName 4 bcDtNode $ bcPropertyNode5 chropertWalua‘l;Jo datatype & propertyValue 5 propertyAlias 5
7
g “Expl ?ﬁmon DefinedO
1 CDISC_BC_Ci111z _xpiratory gl
00-1 Reserve Volume" bservation_nameC
ode
item:SI e s ;?1?1200 DefinedO <http://www.assero
il “Expirato C111200_DefinedO C111200_DefinedO = 3 "Test Code (--
2 CDISC_BC_C1112 P v . A ; ol : bservation_nameC .co.uk/MDRISO210 “"C111200" & (
Reserve Volume bservation_nameC bservation_nameC TESTCD)
00-1 ode_CD_code_Valu 90&#0T-CD>
ode_CD ode_CD_code o
-BC- :BC-
item:Sl- ) 3 : C111200_DefinedO <http://'www.assero
. 1 o
3 CDISC_BC_C1112 Hi:‘;ﬁ;o&; lume" E;;wztt)igED::;Z%O bservation_nameC .co.uk/MDRISO210
00-1 - ode_CD_originalTe 90#DT-CD>

S Assero
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Step 3: Biomedical Concept

Biomedical Concept Height coisc, ca5347, v1)

Details

Identifer

C25347

Items

Alias Collect
Test Cade (--TESTCD) -

Test Name (--TEST) ]

Location (--LOC)
Method Code (--METHOD) /]
Result Value {(--ORRES)
Result Units (--ORRESU)

QuestionText
Test Code
Test Name
Location
Method Code
Result Value

Result Units

Name

Height

PromptText
Test Code
Test Name
Location
Method Code
Result Value

Result Units

Datatype
CL
CcL
CL
CcL

CcL

Version

1

Values
C25347: Height (CLI-C67153_C25347) HEIGHT (CLI-C66741_C25347)
C25347: Height (CLI-C67153_C25347) HEIGHT (CLI-C66741_C25347)

©49668: cm (CLI-C71620_C49668) cm (CLI-C66770_C49668)
C48500: in (CLI-C71620_C48500) in (CLI-C66770_C48500)

Format

5.1

Equivalent BC to that

shown for stage 2

S Assero
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Step 3: Notes

e Version management and nhamespaces been a
tricky area

 Power of SPARQL
e |ssues with tools and debugging

* Benefits of BCs and power for impact analysis,
great potential

e Forms, Domains and Study Build to be done by
end of year

* Blogs will be written!

/ ASS@Y@ © Assero Limited, 2015

37



Summary

Semantic [ Impact Assessment ]
Technology

= Clarity
= Structure
= Complete Biomedical

= Terminology Concept
= Machine readable

= Reusable

W
v

Automation
End-to-End

Traceability ]

[ Business Outputs ]

Exports to Support
Today’s Process

ﬂ Asse ro © Assero Limited, 2015 38



Useful Links

More on Biomedical http://www.assero.co.uk/2015/research-concepts-a-what-why-
Concepts and-how/

1SO25964 http://www.assero.co.uk/2015/terminology-and-iso-25964/
ISO11179 http://www.assero.co.uk/2015/all-things-to-all-men-iso-11179/
Step 2 http://www.assero.co.uk/2015/a-bit-of-a-tangent/

GitHub https://github.com/daveih/Alba

Paper from PhUSE website

Presentation

ﬂ Asse ro © Assero Limited, 2015 39
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http://www.assero.co.uk/2015/terminology-and-iso-25964/
http://www.assero.co.uk/2015/all-things-to-all-men-iso-11179/
http://www.assero.co.uk/2015/a-bit-of-a-tangent/
https://github.com/daveih/Alba

Contact And More Information

Email

dave.iberson-hurst@assero.co.uk

Blogs Available At

WWW.assero.co.uk

ST Assero

ST Assero

Home About Client Profiles Standards Projects & Products Contact Us Subscribe RSS

W Follow

560 tha changes.
... with help from a

New CDISC Terminology Simple CDISC Terminology Utility The Version Management Wave

As you may have noticed CDISC release new Having not posted for a few months, T felt it was The Version Management Wave. No, nota new
terminology files on the 28th March so the first time to get back to writing. My last post was on the  dance, though it does conjure up thoughts of dad
question is, what's changed? In my last post [ increasing need o manage versions, beit SDTM,  dancing. | refer to something 1 have been talking

© Assero Limited, 2015
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