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Agenda

1. Workstream 1 goals and objectives
. Initial work with biomedical concepts (BCs)
Rethinking BCs using 1ISO11179

BC Metadata files (library bindings and mapping files)
Conclusions/Next steps
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Enhancing CDISC Standards

 Define linkage across standards including derivations and transformations

» Develop linked biomedical concept metadata to enable end to
N end automation
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.. What Are Biomedical
. -, Concepts (BCs)?

« Biomedical concepts are high-level building blocks

% of clinical research information that encapsulate lower
¥t level implementation details like variables and
it terminologies

[ IEEEREE ®

.30+ ABCisaunit of knowledge created by a unique

TR combination of characteristics

.+ « ABC specifies an observation concept, or what
«-:-¢ should be observed for a specific subject assessment
- .+ inaclinical study, but not how to capture the data or
IR how to group observations together

Y7« BCs exist independently of any given standards
e implementation, such as SDTMIG v3.2 or CDASHIG
CATTTT w20
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Where Did We
Start?

Develop a concept map
framework to create
Understanding the concept machine readable
of HbAlc biomedical concepts by
creating elements
and linking phrases

Red blood w Glucose
cells
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What are Concept Maps?

* Visual illustrations of BCs

« Show data elements and
their relationships

« Variables
« BC-specificterminology
* Derivations

« Are machine-readable

Hemoglobin A1C to Hemoglobin Ratio Measurement {C111207)
Hemoglobin A1C to Hemoglobin Ratio Measurement {C111207)
Hemoglobin A1C to Hemoglobin Ratio Measurement {C111207)
Unit (C71620)

Hemoglobin A1C to Hemoglobin Ratio Measurement (C111207)
Hemoglobin A1C to Hemoglobin Ratio Measurement (C111207)
Hemoglobin A1C to Hemoglobin Ratio Measurement (C111207)
Laboratory Test Name (C67154)

Laboratory Test Code (C65047)

Hemoglobin A1C to Hemoglobin Ratio Measurement {C111207)
Hemoglobin A1C to Hemoglobin Ratio Measurement {C111207)
Hemoglobin A1C to Hemoglobin Ratio Measurement {C111207)
Unit of Measure (C25709)

Hemoglobin A1C to Hemoglobin Ratio Measurement (C111207)

If LB.LBSTRESN ne to "."and LB.LBTESTCD = “HBA1CHGB" and LB.LBDTC is

Planned Time Points (C2826271)
Laboratory Test Result (C36292)

Reference Range Indicator (C78736)

Hemoglobin A1C to Hemoglobin Ratio Measurement (C111207)
Specimen Type (C78734)

Hemoglobin A1C to Hemoglobin Ratio Measurement (C111207)
Specimen Condition (C83024)

If LB.LBSTRESN ne to "."and LB.LBTESTCD = “HBA1CHGB" and LB.LBDTC is

Reference Range (C71474)
Laboratory Test Code (C83322)

If LB.LBSTRESN ne to "."and LB.LBTESTCD = “HBA1CHGB" and LB.LBDTC is

Unit (C71620)

mayHave
mayHave
mayHave
defaultCode
mustHave
mustHave
mayHave
usesCode
usesCode
mustHave
mayHave
mustHave
usesNClcodellst
mustHave
uses

specify
mayBeUsedIn

usesCode
mustHave
usesCode
belongsTo
usesNClcodelList
uses
mayBeUsedIn
usesNClcodelList
uses

usesCode

Specimen Type (C70713)

Reference Range (C71474)

Planned Time Points (C2826271)

% (C25613)

Collection Date/Time {C82515)

Laboratory Test Code (C83322)

Logical Observation Identifiers Names and Codes (LOINC) (C82502)
Hemoglobin A1C/Hemoglobin (C111207)
HBA1CHGB (C111207)

Baseline Flag (C82526)

Specimen Condition (C83024)

Laboratory Test Name (C117142)

Unit (C71620)

Unit of Measure {C25709)

Laboratory Test Code (C83322)

Time Points

Reference Range Comparison (C122757)
ABNORMAL(C78802); HIGH {C78800); LOW
(C78801); NORMAL (C78727)

Laboratory Test Result (C26292)

BLOOD (C12434)

LB

Specimen Condition (C78733)

Collection Date/Time (C82515)

Reference Range Comparison (C122757)
Laboratory Test Code (C65047)

Laboratory Test Result {C26292)

% (C25613); mmol/mol (C111253); fraction of 1 (C105484)
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= Building a Framework using Elements and Linking Phrases
.. .. . has CDASH collection date
.. r has CDASH collection time4>-
0 has SDTM collection date/time

(o —
Collection has > / Hemoglobin A1C to Hemoglobin
/ \ Ratio Measurement

is represented is represented is represented
in CDASH by in SDTM by in ADaM by has CDASH has CDASH has SDTM
‘ \4 + / ¥ specimen collection specimen collection date/time
|LBDAT|  [LBTIM| LBDTC| [--DT] !——TMI date collection time
\ are[ \ i l l
combined converted
to produce to LBDAT LBTIM LBDTC

[ X ]
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Challenges of Building
“0ur Own Framework

* You don’t know, what you don’t know

I  Hard to define robust enough rules to
bt make it work for every situation

« Spent a long time getting bogged down
in the details
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.7 Refocusing Concept Development =
1" Based on I1SO 11179 ' 3 L.

| ISO 11179 is an international standard for E . » .

¢, i representation of metadata E ’\\ .

« Many metadata repositories are based on | -
the ISO 11179 standard including the CDISC K ®&
Library

Workstream 1 adopted this model for our
approach to biomedical concept development in

>
December 2019 \

bR

Not a perfect solution; required some
adjustments

Our approach is “ISO 11179+”

(L
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" CDISC 360: 1ISO 11179 Model

(C25298) Systolic
Blood Pressure Observation Concept

1, | Biomedical Concept U= END Ll
e ol : data element

Described Conceptual
Domain

Biomedical
Concept Layer

v : Property (C621|€:5>g)s\|{[:;[)al‘a: Signs é

—»| Data Element Concept - Conceptual Domain

. Object Class

, Standards
. B Context <>— Data Element > Value Domain M etad ata

I s Il Representation

L0 Layer

Enumerated Value Domain Described Value Domain
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.Data element (DE)

ithe DEC. Use this only if the variable name is

i
i
:
:The actual variable name(s) corresponding to |
i
'not listed as a synonym of the DEC C-Code in |

|the NCI thesaurus. For example, "Upper Limit rq—ha:}DE—

|of Quantitation" exists (Code CB5533) witha |
isynonym of "ULOQ", however there is no code !
| for "Laboratory Upper Limit of Quantitation® :
| (LBULOQ). We have to use the former as DEC
Iand create a DE for LBULOQ in this case. |
| This should be rare. 1

“has data element”

1
1
1
:If the DEC does not represent the !
|actual variable, use this to link to '
'the actual variable name in a !
i"Data element (DE)" class object.
|'I'h|s is usually not necessary. X

___________________________

.Used to denote that the value(s) shown in the
\CD are a subset of a codelist or external
(dictionary. We currently have no decision on

i whether or how we should llink CDs to
'terminology when the CD includes just one
walue in the terminology referenced, or the
|ent|re codelist/dicitionary.

[ Biomedical concept (BC) ]
(e.g., HbAlc)

"has data element concept"”

hasDEC------ ': Used to connect BCs with each DEC required to illustral
ido not connect multiple DECs to the same "hasDEC" lin

Data element concept (DEC)

In most cases, DEC is synonymous with the SDTM
or CDASH variable concept as found in the NCI
thesaurus. Include the C-code in parentheses after
the name. (e.g, "Laboratory Test Code (C83322)")

i
i
i
i
i
i
i
Ll
i
i
P
P

"has conceptual domain”

(value sets expected for that DEC as shown in
:the conceptual domain class

|
|
|
hasCD- - - - | Used to connect DECs to the value or i
|
|
|
|

Derivation/C

{(Where applicz
derived (or cor
show the deriv
here. (e.g., LB
formula LB.LBI

isSubsetOf

#CDISCUS

OBJECT CLASS KEY

-
Observation concept]
\

Data element concept (DEC)

~Data element (DE}

( Derivation/conversion

Variable reference from
external concept

ISO11179 “plus” items tes.

; TUT INIUININAauui purpuses UIIIY
' Not part of actual cmaps.

<

=

#ClearDataClearlmpact
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Biomedical Concept: Systolic Blood Pressure

Systolic Blood Pressure ___
(C0005823) I*“ﬂﬁDEC—| vital Signs Test Code (C83466) —hasCD isSubset0f—]|Vital Signs Test Code (C66741)]

hasDEC—] Planned Time Points (C2826271) | —hasCD—{ext]

hasDEC— Body position (C62164) |—hasCD

hasDEC— Collection date/time (C82515) |

asbec—[Procedure Lot (1175787} hesco— | RICSNEGNETRITN— su<et0r— AT OeSUON (C74756)]

hasDEC—{Procedure Laterality (C117526) | —hasCD—| EEINERSERONIRICHINGRSRRR —isSubsetOf— b EAtErality (CI9073)]

hasbec —| Vital Signs Test Result (C2826718) |—hasCD—[integer]
hasDEC—/ Unit of Measure (C25709) |_hascn__—ISSubsetﬂf—_




‘ \@ . Listof Concepts for 360

L, QL
3\ \:/ - N Biomedical Concept
, & e ¥
5 9 > o = TA Arms
v (" A @ \ TE Elements
’v. ¥ 4 V AL - “ / ‘.; ‘ / : (\v
J ol S \i TS Summary parameters
3 4% Q\ TV Trial visits
R o7/l e \ DM Subject
y ; P N\ | DS Disposition Events/Milestones
(B : :
W & % /| MS Vital Signs
b \
- @ 1 > \l \ AE Adverse Events
B‘) v’ & "\ EX/EC Insulin administration
s :
R 8 D N e HbAlc
8 /A" KN @ e Hemoglobin
W e (b" Cholesterol
@ - | LDL Cholesterol
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Biomedical Concept-Specific Maps vs. Template Maps

(
[ vital Signs Test hasDEC——|Vital Signs Test Code (C83466) —hasCD [enumerated| —enumeratedIn—|Vital Signs Test Code (C66741) |
il
hasDEC —— Vital Signs Test Name (C49672) | —hasCD [enumerated|——enumeratedin——| Vital Signs Test Name (C67153) |
L

hagDE{'_‘,—| Planned Time

Points (C2826271) |—hasCD—{kexE]|

hasDEC —| Body position (C62164) |—hasCD4E_—QnumeratedIn—| Position (C71148 | ]

hasDEC—] Collection date/time (C82515) | —hasCD—-[ISO 8601

asbEC —| Procedure Location (C117525) |—nhasCD [enumerated|—enumeratedin—] Anatomical Location (C74456) |

hagEC—l-| Procedure Laterality (C117526) |—hasCD—_—enumeratedIn—I-| Laterality (C99073) |

hasbeC—| Vital Signs Test Result (C2826718) —hasCD—{integer|

hasDEC—»| Unit of Measure (C25709) —hasCD—

—[enumerated|—enumeratedin— Unit (C71620) |




éi‘;;;;:-ff% Template Maps Enable Scalability

"+ Broadly applicable to a group of related concepts
* Generalized from BC maps (do not contain BC-specific instantiation details)

:~.. =+ Can be used as basis for instantiation of specific BCs that share the same
“packbone’(e.g., most labs)

@ TSRS )
e Labo Test Code (CB3322
3t : atory Test & —
o [ Laboratory Test ]:—hasDEc-'—""i ___ ( J|—=hasCD
@ccrronn )
AL e L hasDEC——p{ Laboratory Test Name (C117142) ——hasCD
S R hasDEC
AT R i sDEC —{ Laboratory Test Method (C83312) |-hasCo—— [ EnUmerated] ——enumeratedin
S e Laboratery Tast Collection hasDEC [
A . Date Time (CB3305) i hhhhhh —p{Laboratory Test Fasting Status (C83309) |—hasCO——»[ERUmBISIEE—=nu
Planned Time Points Laboratory Test [ __
““““ hasCD (C2826271) SDEC— category (CB3017) [ 125C0
‘ Laboratory Test sDEC——p{ Laboratory Data Completion Status (C113371)}——hascD
hasCh LOINE Code u:cnmzl CB3311) o — Labo-am;;ss%elc;;-m Type| has.cn—lh_—enumarated
asCD =
Laboratory Test L umerate
NasDEC—— o pecimen Condition (C83024) [ MasC0— »[enumersted]
hasDEC —.-{ Unit of Measure (C25709) |—_._h; co
........ wistsin
s - Quantitation Range |—hasDE ————p LBLLOG ——hasCD — i [ilge
8 e (C125010) SDE-_-_-_'_"‘.I:B.U.L-(.Xi‘n—HaSED—"-
A St '
hasDEC Reference Range (C71474) _.-______
s }—nasco JBeusedin

Laboratory Test Result (C36292)] .-
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From Template Maps to BC Instantiation via Metadata

Value-level templates showing how to instantiate relevant variables for a
given BC (Default values, codelists, derivation rules)

BC Label Test Code Test name Body Position Anatomical Location Laterality Units Derivation
Systolic SYSBP Systolic Blood Pressure SITTING (D++) ARM (D++) LEFT; RIGHT mmHg
SITTING; SUPINE; STANDING (alt+) LEG; CALF; FINGER (alt+)
codelist values **
Diastolic DIABP Diastolic Blood Pressure SITTING (D++) mmHg
SITTING; SUPINE; STANDING (alt+)
codelist values **
Height HEIGHT Height NA+ cm; in
Weight WEIGHT Weight STANDING (D++) kg; Ib
SITTING; SUPINE; STANDING (alt+)
codelist values **
BMI BMI Body Mass Index STANDING (D++) kg/m?2 D04
codelist values **
4

Cd Vital Signs ‘ Labs | derivations and transformations |

#CDISCUS | #ClearDataClearImpact
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. CDASH to SDTM Mapping Files
Source-to-target mapping pseudocode

' Derivations (e.g, USUBJID)

Conversions (e.g., Dates)

Assignments (e.g., Domain, STUDYID)

@ ®
Source Variable Ml Mapping - Pseudocode ﬂ Mapping - Constant n CODELIST
DS DOMAIN

SUBJID Concatenation of STUDYID, SITEID and SUBJID

Concatenate CDASH DSSTDAT and DSSTTIM and populate
DSSTDAT SDTM_DSSTDTC in ISO 8601 format.

Concatenate CDASH DSSTDAT and DSSTTIM and populate
DSSTTIM SDTM_DSSTDTC in ISO 8601 format.
PROTOCOL MILESTONE_ DSCAT Predecessor Predecessor DSCAT
DISPOSITION EVENT_DSCAT Predecessor Predecessor DSCAT
INFORMED CONSENT OBTAINED DSTERM  Predecessor
INFORMED CONSENT OBTAINED DSDECOD Predecessor Predecessor PROTMLST
RANDOMIZED DSTERM Predecessor
RANDOMIZED DSDECOD Predecessor PROTMLST
COMPLETED DSTERM Predecessor Predecessor
COMPLETED DSDECOD Predecessor Predecessor NCOMPLT




CDISC Library Provides Additional
1 Standards Implementation Details

it + Domains/Datasets (CDASH, SDTM,
ADaM)

 Variable cores (Req / Exp / Perm)

« Controlled terminology
- Datatypes

58 0000
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Enhanced Concept Representation Delivered to Users

 The WS1 Deliverables + existing library content are combined to create
enhanced concept representation in CDISC library, for delivery to

gw Implementers

« SDTM define.xml

« CDASH odm.xml

« ADSL.xml

. . .
......

cdisc



WS1
[Bior‘nedical Concepts]—described in Concept can be —»
Maps instantiated in

generallzed in
BC Bindings
to Library

[Template Maps

BC Metadata
Files

[

CDASH to SDTM
Mappings

|

[«

Recap of Workstream 1 Activities

WS2

Enhanced concept representation
delivered to users for
BC implementation

CDISC LIBRARY

Variables Cores
Req, Exp, Perm)

[Contmlled Terminclogy]

Data Types
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Conclusions/
Next Steps

« Concept developmentis an
iterative process

* Our processes take into account
scalabllity for development beyond
the proof-of-concept

* Next steps

« Analysis Concepts started but need
more robust testing

* Future of concept-based development
will continue to evolve as we apply
lessons learned

« Eventually we’'ll be able to develop
tools and training
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