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Workstream 6 Introduction




CDISC 360 Workstreams
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Current State - without Concept-based Standards




. Current State - without Concept-based Standards:
... CDASH to SDTM Execution
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CDISC 360 Enriched Metadata




Machine-readable CDISC 360 Enriched Metadata
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Concept-based Standards: Biomedical Concept

» Triple Store

« Linking controlled terminology to the
variable - standardize value level
metadata

 Linked derivations and algorithms to
variable(s)

* Include process metadata (ETL
instructions)

 Machine readable definition of
validation rules
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Linked Graph Model: Importing Concept-based Standards

$ MATCH (s:Study {uri: "CDISC36@-2'})-->(ig:SDTMIGVersion)-[r:REQUIRED_DCMAINS]->(d:SDTMDataset {name:'DM'})-->(v:SDTMVariable)-—>(rcl:RootCTCodeList), (s)-[:SDTMCT_VERSIONI->(ctp:CTPackage)<--(cl:CTCodeList)<—.. & 2 # [ o >
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Study Build of ODM.XML and Define. XML

ODM Tree
 Event | Form | temGroup ]

© @ CDISC360-2
@ @ visit 1 (Week -2)
© @ Adverse Events
© [ Disposition
© @ Labs
© @ Medical History
© @ Vital Signs
@ [@ vs [vital Signs]
Height
Body Weight
O Systolic Blood Pressure
Diastolic Blood Pressure
Pulse
Body Temperature
© @ Visit 2 (Week 0)
© @ Vvisit 3 (week 1)
© 3 Visit 4 (Week 2)
© 3 visit 5 (Week 3)
© 3 Visit 6 (Week 4)
© 3 Visit 7 (Week 5)
© 3 Visit 8 (Week 6)
© @ Visit 9 (Week 7)
© 3@ Visit 10 (Week 8)
© @ Vvisit 11 (Week 9)
© @ Vvisit 12 (Week 10)
© @ visit 13 (Week 11)
© 3 Visit 14 (Week 12)
© @ Visit 15 (Week 13)
© 3 Visit 16 (Week 14)
© @ Vvisit 17 (Week 15)
© @ Vvisit 18 (Week 16)
© @ visit 19 (Week 17)
© @ visit 20 (Week 18)
© @ Visit 21 (Week 19)
© @ Visit 22 (Week 20)
© @ Visit 23 (Week 21)
© 3 Vvisit 24 (Week 22)
© @ Visit 25 (Week 23)
© 3 Visit 26 (Week 24)
© @ Visit 27 (Week 25)
© @ Visit 28 (Week 26)
© @ End of trial

Reference: ‘Study Design and Configuration using CDISC 360 concept-based standards’, Mikkel Traun, Nicolas de Saint Jorre, 28t April 2020

ODM Item @

Systolic Blood Pressure

Will be mapped into Domain (Multi-select

() DM Demographics

O SE Subject Elements

O DS Disposition

-( ) TA Trial Arms

-( ) TE Trial Elements

-() TV Trial Visit

-( ) TD Trial Disease Assessments
-( ) TI Trial Inclusion/Exclusion Criteria
-() TS Trial Summary

() AE Adverse Events

O MH Medical History

O LB Laboratory

@ VS Vital Signs

Value List

[ sTuDvID
-{ ] DOMAIN
O ususJID
[ vsseQ
[ VSGRPID
[ vssPID

M VSTESTCD = SYSBP .

B VSTEST = Systolic Biood Pressure
[ vscar

[J vsSCAT

[ vspos

[] VSORRES

[ VSORRESU

Select Item (Multi-select)

[J sTUDYID
-[ ] DOMAIN .
] LISUBJ[D-...'
O vsssa®
__DVEGRP[D
+** [J vssPID
[J VSTESTCD
[ vsTEST
O vscar
[ vssCAT
O vsPos
M VSORRES
M VSORRESU

SDTM Tree
 Domain]

© @ cbisc360-2

© [ DM [Demographics]
© [ SE [Subject Elements]
© [ Ds [Disposition]
© [ TA [Trial Arms]
© [ TE [Trial Elements]
© [ TV [Trial Visits]
© [ 7D [Trial Disease Assessments]
© [ TI [Trial Inclusion/Exclusion Criteria]
© [ TS [Trial Summary]
© [ AE [Adverse Events]
© [ MH [Medical History]
© [ LB [Labs]
@[ vs |vital Signs]
STUDYID
DOMAIN
USUBJID
VSSEQ
VSGRPID
VSSPID
VSTESTCD

4 VSTEST
‘ VSCAT @

VSSCAT
VSPOS
VSORRES
VSORRESU
VSSTRESC
VSSTRESN
VSSTRESU
VSSTAT
VSREASND
VSLOC
VSLAT
VSBLFL
VSDRVFL
VISITNUM
VISIT
VISITDY
VSDTC
VSDY
VSTPT
VSTPTNUM
VSELTM
VSTPTREF
VSRFTDTC



& Standards

ODM-based Vital Signs (VS) CRF

<MetaDataVersion 0 "CDASH BC CRF Example" ="CDASH CRF Example" OID="MDV.CDISC360.DEMO1">
<FormDef 1a ing="Yes">
: <ItemGroupRef T .VS.CoMMON" No"/>
? <ItemGroupRef I .VS.TEMPERATURE" ="No"/>
<ItemGroupRef I .VS.HEIGHT" I ="No"/>
<ItemGroupRef I .VS.DIASTOLICBR" -y="No"/>
<ItemGroupRef I .VS.5YSTOLICBE" y="No"/>
<ItemGroupRef I .VS.WEIGHT" I No"/>
<ItemGroupRef It .VS.HERRTRATE" Mz ="No"/>
</FormDef>
<ItemGroupbef VS Common" ¢ "No">
<ItemRef T "IT.BC.VS /s
<ItemRef I IT.BC.VS.S5I =2/
<ItemRef T IT.BC.VS. ="3"/>
<ItemRef I .V§.VISI 4"/
<ItemRef I V8. ="E" />
<ItemRef I .VS.VSDAT" M ="
<ItemRef T .VS.VSTIM" I per="8"/>
</ItemGroupDef>
<ItemGroupDef I VS Temperature" ="IG.BC.VS.TEMPERATURE" Re
<ItemRef I "IT.BC.VS.TEMPERATURE.VSTEST" Ma "1/
<ItemRef It IT.BC.VS.TEMPERATURE.VSORRES" "2/
<ItemRef Ite IT.BC.VS.TEMPERATURE.VSORRESU" =r="3"/>
</TtemGroupDef>

Reference: ‘CDISC Library: Integrating and Surfacing 360 Content’, Sam Hume, October 16, 2019

ODM CRF Generated using Biomedical Concepts, Bindings,

Stylesheet rendering of ODM VS CRF

Group: VS Temperature

0ID=I1G.BC.V5. TEMPERATURE, Repeating=Nho

What is the vital sign test name? ) Temperature

What was the result of the measurement?

What was the unit of the measurement? e

Group: VS Height

OID=IG.BC. V5. HEIGHT, Repesting=No

What is the vital sign test name?

) Height

What was the result of the measurement?

What was the unit of the measurement?

Group: VS DiastolicBP

OID=]G.BC.V5.DIASTOLICEP, Repeating=No

What is the vital sign test name? " Diastolic Bloed Pressure

What was the result of the measurement?

What was the unit of the measurement? ) mmHg

What was the position of the subject during the measurement?

15



Future State - with Concept-based Standards




Future State - with Concept-based Standards:
+. . CDASH to SDTM Execution
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Process Flow for CDISC 360 Proof of Concept (PoC)
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Machine-readable Mapping Specifications




Essential Elements for Machine-readable Mapping
. Specifications

We break down the essential elements in 2 dimensions to meet the 4 key aspects
*w7t  of the machine readability

Dimension 1

» Source: location (library name), datasets, processing sequence

* Mapping: fields needed to describe how source transits to target

» Target: location (library name), datasets, processing sequence, attributes (label, class, structure, purpose, etc.)
Dimension 2

« Dataset Level: Transit datasets from source to target

» Variable Level: Map variables from source to target

» Value Level: Map variables from source to target under different conditions

cdisc »



Mapping Specifications: Dimension 1

| Source Target

A B T D [? G H | ] K L M M o] P Q
Source Source  Source Source Map Target  Target Target Target Target Target  Target
~ Library ~ Dataset ~ Variable -~ ELDUTENG - M Method - [T - (LAY ~ | Library -~ | Dataset .7 Variable - | Description - Data Typ¢ ~ Legnth - |Sorting Order -
1 CDASH Vs Assigned CDISC360-2 SDTM Vs STUDYID |Study Identifier text 10 1
1 CDASH Vs Assigned Vs DOMAIN SDTM Vs DOMAIN  Domain Abbreviation text 2 2
1 CDASH Vs SUBJID Assigned ALL.USUBINID SDTM Ve USUBJID | Unigue Subject Identifier text 14 3
1 CDASH VS Assigned VS.VSSPID SDTM Vs VSSPID Sponsor-Defined Identifier text 4 5
1 CDASH Vs VISIT Convert VISITNUM  |SDTM Vs VISITNUM | Visit Number integer 8 16
1 CDASH VS VISIT Predecessor VISIT SDTM Vs VISIT Visit Name text 18 17|
1 CDASH Vs VSDAT Assigned VS.VSDTC SDTM Vs VSDTC Date/Time of Measurements date 10 19
1 CDASH Vs VISDAT Assigned VS.VSDTC SDTM Vs VSDTC Date/Time of Measurements date 10 19
1 CDASH Vs Derived VS.VSBLFL SDTM Vs VSBLFL Baseline Flag text 1 14
2 SDTM DM RFSTDTC Derived VS.VSDY SDTM Vs VSDY Study Day of Vital Signs. integer 3 20
- T 2 VSDTC Derived VS.VsDY SDTM Vs VSDY Study Day of Vital Signs integer 8 20
3 SDTM SV VISITDY 1 Predecessor SDTM Vs VISITDY Planned Study Day of Visit integer 8 18|
3 SDTM SV EPOCH 2 Predecessor EPOCH SDTM Vs EPOCH Epoch text 9 15|
4 3 Assigned VS.VSTESTCD VSTESTCD |SDTM Vs VSTESTCD | Vital Signs Test Short Name text 6 6
4 4 Derived 'VS.VSORRES SDTM Vs VSORRES |Result or Finding in Original Units text 4 9
4 5 Derived V5.VSORRESU VSUNIT SDTM Vs VSORRESU |Original Units text 9 10
4 6 Assigned VS.VSSTRESU VSUNIT SDTM Vs VSSTRESU |Standard Units text 9 13
4 7 Derived 'VS.VSSTRESN SDTM Vs WSSTRESN | Numeric Result/Finding in Standard Units  float 3 12
4 8 Derived VS.WVSSTRESC SDTM Vs WSSTRESC | Character Result/Finding in Std Format text 4 11
4 9 Assigned VS.VSPOS VSPOS SDTM VA VSPOS Position text 7 13
5] VSTESTCD Convert VSTEST SDTM Vs VSTEST Vital Signs Test Name text 24
5] VSTESTCD Convert VSCAT SDTM Vs VSCAT Category for Vital Signs text 16 8
5 Derived VS.WSSEQ SDTM Vs VSSEQ Seguence Number integer 8 4

cdisc 2



Mapping Specifications: Dimension 2
[ Source Target

° °
: L Source Source Source Target Target Target
P Sequence ~ [Library ~ Dataset | ~ RTEILeGOGNIGNY ~ DIGIEEUT RS ~ BT ~ RITNIG T ~ L0 ET ~ |Sequence |~ Library ~ Dataset .7
oL 1 CDASH Vs 5 SDTM Vs
2 SDTM DM TARGET |PRE USUBJID 5 SDTM Vs
| Dataset Level | 3 SDTM SV TARGET |PRE USUBJID, VISITNUM 5 SDTM Vs
4 I SORT USUBJID, VISITNUM, VSDTC 5 SDTM Vs
5 SORT USUBJID, VSTESTCDCD, VISITNUM, VSDTC 5 SDTM Vs
Source Source Source Source Map Target Target Target Target Target Target  Target
Sequence .1 Library ~ Dataset ~ Variable ~ B ~ [eliFil)] B Method - [T ~ (G EEY - | Library | ~ | Dataset 1| Variable| ~ | Description ~ DataType¢ ~ | Legnth| = Sorting Order |~
4 3 Assigned | VS.VSTESTCD VSTESTCD |SDTM  |VS. VSTESTCD |Vital Signs Test Short Name text 6 6
4 4 Derived VS5.VSORRES SDTM Vs 'VSORRES |Result or Finding in Original Units text 4 9
c e e . 4 5 Derived VS.VSORRESU VSUNIT SDTM Vs 'VSORRESU | Original Units text 3 10
| Varlable Level | » 4 6 Assigned | VS.VSSTRESU VSUNIT SDTM VS VSSTRESU | Standard Units text 9 13
4 7 Derived VS.VSSTRESN SDTM VS VSSTRESN |Numeric Result/Finding in Standard Units _ float 8 12
4 8 Derived VS.VSSTRESC SDTM VS VSSTRESS_Character Result/Finding in Std Format  text 4 1
4 9 Assigned | VS.VSPOS VSPOS SDTM VS VSPOS  |PoiMa text 7 13
Source Source Source Target Tar; Target Target Target
~ |Library - Dataset - [Source Variable ~ [/ TS ({4 EII i B sequencd Origi - (SR - [ TRY - | Library| | Dataset | ~ Wghiable| T Data Type - |Length |+
3 WORK VSORRES VS.VSTESTCD.EQ.DIABP | DIABP_VSPERF ='Y" v 7 Convert best. SDTM Vs VSSTRESN| float 8 0
3 CDASH VS SYSBP_VSORRES | VS.VSTESTCD.EQ.SYSBP  SYSBP_VSPERF="Y' v 7 Convert best. SDTM Vs VSSTRESN| |float 8 0
3 CDASH VS HR_VSORRES VS.VSTESTCD.EQ.PULSE | HR_VSPERF ="Y' v 7 Convert best. SDTM Vs VSSTRESN| |float 8 0
3 CDASH Vs TEMP_VSORRES  VS.VSTESTCD.EQ.TEMP TEMP_VSPERF='Y' Y 7 Convert best. SDT™M Vs VSSTRESN| float 8 1
3 CDASH Vs HEIGHT_VSORRES VS.VSTESTCD.EQ.HEIGHT HEIGHT_VSPERF ='Y" Y 7 Derived 'VS.VSSTRESN.item1 SDT™M s VSSTRESN| float 8 2
3 CDASH Vs \WEIGHT_VSORRES |VS.VSTESTCD.EQ.WEIGHT |WEIGHT_VSPERF="Y' Y 7 convert best. SDTM Vs VSSTRESN| |float 8 [y




Mapping Specifications: Dataset Level

Source Source  Source Target Target Target
LU T TSN T T TR 1 2 L1 SN Subset Condition Bl Processing Bl Type B4 Timing B4 Merge Key - Sequence - Library ~ Dataset .T
0 1 CDASH Vs 5 SDTM VS
e 2 SDTM DM TARGET |PRE USUBJID 5 SDTM VS
e 2 SDTM SV TARGET |PRE USUBJID, VISITMUM 5 SDTM VS
e 4 SORT USUBJID, VISITMUM, VSDTC 5 SDTM VS
9 5 SORT USUBJID, VSTESTCDCD, VISITNUM, VSDTC 5 SDTM VS
data VS1;

set CDASH.VS;

/********

********/

run;

variable level: Source Sequence = 1
********/
run;
proc sort data=VvVSl; by SUBJID;
proc sort data=CDAHS.DM OUT=DM2; by USUBJID;
data VS2;
merge DM2 (in=a) VS1 (in=b);
by USUBJID; €’
if b;
/********
variable level: Source Sequence = 2

cdisc

Sequence 3, 4

00

proc sort data=vsS4;
by USUBJID VSTESTCD VISITNUM VSDTC;
run;

data SDTM.VS;
set VS4;
by USUBJID VSTESTCD VISITNUM VSDTC;

/********

variable level: Source Sequence = 6
********/

run;

24



Mapping Specifications: Variable Level

Source Source Source Source [ETd Target Target Target Target Target Target  Target
.1 Library ~ Dataset ~ Variable ~ EEL[TENGE] ~ Kolyfi)] B Method - R ENT ~ (&0 (NS ~ | Library -~ | Dataset - Variable ~ | Description ~ | Data Type ~ | Legnth ~ | Sorting Order |~
1 CDASH Vs Assigned Vs DOMAIN SDTM Vso DOMAIN | Domain Abbreviation text 2 2
1 CDASH Vs SUBJID Assigned ALL.USUBIID SDTM Vs USUBJID | Unigue Subject Identifier text 14 3
1 CDASH Vs VISIT Convert VISITNUM | SDTM Vs VISITNUM | Visit Number integer 8 16
1 CDASH Vs VISIT Predecessor VISIT SDTM Vs eVISIT Visit Name text 13 17
1 CDASH Vs VSDAT Assigned VS.VSDTC SDTM Vse VSDTC Date/Time of Measurements date 10| 19|
2 1 CDASH Vs Derived VS.VSBLFL SDTM VS eVSBLFl Baseline Flag text 1 14
.3. .
[v] -T Description ~ Function -~ Parameter hd
Concatenation of STUDYID and data VS 1 2
9 ALLUSUBJID SUBJID Concatenate | dot/STUDYID/SUBJID set CDASH.VS ;
e Convert assessnent date
(VISDAT/VSDAT) to ISOB501 **** Variable level processing ;
VS.VSDTC  date format. 1SODTC VISDAT/VSDAT _ .
Baseline flag set to ¥ when the 0 DOMAIN - VS ’
06 assessment is collected at the ® USUBJID = catx('.', STUDYID, SUBJID);
visit marked as baseline in the = .
VS.VSBLFL trial flowchart. Baseline "VISIT/VISIT 2 (WEEK 0)" e VISITNUM = input (put (VISIT, SVISITNUM.) » BEST.);
@® [origin = Predecessor, do nothing];
USUBJID = catx('.!, STUDYID, SUBJID); @ if not missing (VISDAT) then
if not missing(VISDAT) then VSDTC = put (VISDAT, E8601DA.);
() VSDTC = put(VISDAT, e8601da.); else if not missing (VSDAT) then
else if not missing(VSDAT) then VSDTC = put (VSDAT, E8601DA.);
VSDTC = put{VSDAT, eB601da.);
@ if VISIT = "VISIT 2 (WEEK 0)" then VSBLFL = 'Y';
(6] run;

if VISIT ="VISIT 2 [WEEK 0)" then VSBLFL="Y";



Mapping Specifications: Value Level

Source Source  Source Target  Target Target Target Target nat
- Library - Dataset - Source Variable - [0l A8t Library - | Dataset | - Variable| - | Data Type - |Length | - [1]
F o3 " Jemsn s — " T~ T 7 TVS.VSTESTCD.EQ.DIABP ~ DIABP_VSPE ¥ 3 a----=- owee T T T T T T SDTM ~ Vs B
I 3 CDASH VS DIABP_VSORRES |VS.VSTESTCD.EQ.DIABP | DIABP_VSPERF ='Y' ¥ 4 |predecessor soTM |vs VSORRES text 4 !
I 3 CDASH VS DIABP_VSORRESU |VS.VSTESTCD.EQ.DIABP  DIABP_VSPERF ='Y' Y 5 | predecessor sDTM Vs VSORRESU text s :
0 1 3 CDASH VS VS.VSTESTCD.EQ.DIABP  DIABP_VSPERF = "Y' ¥ 6 | Assigned mmHg sotM |vs VSSTRESU | text El X
I 3 WORK VSORRES VS.USTESTCD.EQ.DIABP  DIABP_VSPERF ='¥' v 7 |convert best. soTM |vs VSSTRESN  float s o,
| 3 WORK. VSSTRESN VS.VSTESTCD.EQDIABP  DIABP_VSPERF = "Y' Y g |Convert 40 sDTM Vs VSSTRESC text 5 |
I _ 3 _ _lcoasw_vs _ _ |piaBP vsPOS _ |VS.VSTESTCDEQDIABE _ DIABP VSPERF="Y' _ ¥_ _ _ | _ 8 _ |Predecessor _ _ _ _ _ _ L___J_ ___ som _ lvs_ _ _wseos_ test_ _ | _ _ 7 _ _ _||
T3 T Tepash s T T T T T T TVS.VSTESTCD.EQHEIGHT HEIGHT VSPERF="Y' ¥ | 3 |Assigned | ICE i SDTM Vs VSTESTCD text | & !
I 3 CDASH VS HEIGHT_VSORRES |VS.VSTESTCD.EQHEIGHT HEIGHT VSPERF=Y' ¥ 4 | Predecessor sDTM |vs VSORRES  text a !
I 3 CDASH VS HEIGHT_VSORRESL VS.VSTESTCD.EQHEIGHT  HEIGHT VSPERF=Y' ¥ 5 |Predecessor soTM |vs VSORRESU | text 3 :
g 1 3 CDASH VS VS.VSTESTCD.EQHEIGHT  HEIGHT VSPERF=Y' Y 6 | Assigned m SDTM Vs VSSTRESU text 3 |
| 3 CDASH VS HEIGHT_VSORRES |VS.VSTESTCD.EQHEIGHT HEIGHT VSPERF=' ¥ 7 |Derived  VS.VSSTRESN.iteml sDTM |vs VSSTRESN  float 8 2,
I 3 CDASH VS VSSTRESN VS.USTESTCD.EQHEIGHT  HEIGHT_VSPERF=¥' v s |convert 1.2 soTM |vs VSSTRESC text 5 I
: 3 CDASH VS VS.VSTESTCD.EQHEIGHT HEIGHT VSPERF=Y' Y 3 | Assigned NULL sDTM Vs VSPOS  text 7 1
data VS3; *x% CONTINUTE ***;
set CDASH.VS;
o T T s s = s e e e = — === 1
y1if HEIGHT VSPREF = 'Y' then do; 1
1§ ad e . | _ |
,if DIABP VSPREF = 'Y' then do; 1 " VSTESTCD = 'HEIGHT'; |
|
: VSTESTCD = 'DIABP'; I : VSORRES = HEIGHT VSORRES; :
| VSORRES = DIABP VSORRES; : 1 VSORRESU = HEIGHT VSORRESU; 1
| . 1 - |
1 VSORRESU = DIABP VSORRESU; 1 | VSSTRESN = 'm'; 1
I T ! I
I VSSTRESN = 'mmHg'; | : VSSTRESN = INPUT (VSORRES, BEST.) 7
: VSSTRESN = INPUT (VSORRES, BEST.) ,': 1 VSSTRESC = PUT (VSSTRESN, 4.0); :
|
1 VSSTRESC = PUT (VSSTRESN, 4.0); | 1 OUTPUT; 1
1 1 1 1
VSPOS = DIABP VSPOS; 1 end;
| _ 1 1
|
| OUTPUT; o ran; = !
lend; !




Learnings so far

Machine-readable Metadata




Machine-readable Metadata

‘s« CDISC 360 Enriched Metadata = Structural +
Conceptual + Semantic + Process [Key to
Automation] WS1 &
.. o Content is part of the standards (CDISC library) WS2 Biomedical Concepts
.'. o ETL Metadata (mapping inference & derivation) Foundational Standaras
RO vocs 1o
R Slystemtagnostlc standards, concepts and WS4 » E(glgp?é,&:
e Ll elements
e o Can be consumed by any tool

o Organization can build an automation engine their own WSS &

way WS6

* |lterations are needed to learn and evolve

o Stron? workstream collaboration: CDISC, Industry
volunteers & Microsoft

cdisc 2



... Thank You!

EERY TRRREEE @cccrcresans ®

:%.%. 0 Bhavin Busa, Vita Data Sciences
Jianhui [Jimmy] Zhao, Allergan

' =23 ° 000 Courtesy: Mahi Busa
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