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Regulatory Submissions,

Current State
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Regulatory Submissions,

Future tate

* 06-Feb-2014, FDA issues (draft) Guidance for Industry:
Providing Regulatory Submissions in Electronic Format

 06-Feb-2014, FDA issues (draft) Guidance for Industry:

Providing Regulatory Submissions in Electronic Format —
Standardized Study Data

— Standards requirements per FDA Data Standards Catalog

— CDISC tabulation, analysis, and terminology standards are the
current supported standards for study data

* Required 24 months after final guidance (~2016/2017)
. |



Clinical Data Interchange Standards Consortium (CDISC) Mission:

“..to develop and support global, platform-independent data
standards that enable information system interoperability to
improve medical research...”

* Foundational Standards support clinical research lifecycle
— PRM/SDM: Protocol Representation

— CDASH: Data Collection Q\ﬁfp.@
— SDTM/SEND: Data Tabulation 'd

e
— ADaM: Data Analysis D

— Controlled Terminology: Vocabulary E/JJ;‘\ &
— ODM: Data Exchange



Machine-Processable

CDISC Foundational Standards?
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PhUSE Computational Science Symposium Mission:

“..bring together academia, industry, technology providers and the
FDA to collaborate on projects to address unmet computational
science needs.”

Emerging Technologies, Semantic Technology Project:

* |nvestigate the application of W3C semantic standards to support the clinical
and non-clinical data life-cycle from protocol development to submission to
regulatory agencies

* Activities

— Representation of CDISC Foundational Standards in RDF

— Representation of CDISC PRM/SDM in RDF

— Representation of Analysis Results Metadata to Support Clinical and Non-Clinical Applications
— Representation of Regulations and Guidance in RDF



Representation of CDISC

Foundaonal Standards in RDF

Project Overview:

 Representing existing CDISC standards in RDF provides a
foundation for interoperable end-to-end data standards in
clinical and non-clinical research

* Separate sub-teams represented individual standards and
leveraged CDISC community SMEs as needed

e Separate models were consolidated and vetted within the sub-
team co-leadership, and a draft posted to GitHub

* Collaborating with CDISC to have the RDF representations
adopted as CDISC standards



Representation of CDISC

Foundational Standards in RDF

CDISC Standards Represented*:

 CDASH v1.1 including domain-level and variable-level
recommendations

 SDTMv1.2,v1.3

e SDTM IG v3.1.2, v3.1.3 including domain-level assumptions
 SEND IG v3.0 including domain-level assumptions

* ADaMv2.1

e ADaMIG V1.0

* CDISC Controlled Terminology

*. Additional standards (e.g. TA standards, SDTM v3.2, etc.) will be represented in the future



CDISC Foundational Standards:

RDF Walkthrough

v (5 rdf.cdisc.org  Based onISO-11179 standard for
> (= import-files metadata registries

P (= resources
¥ (= schemas  Schemas define classes and

Ta) cdisc-schema.owl

) ct-schema.owl predicates for ontology to

2] meta-model-schema.owl
M=EE represent CDISC standards

[s) adam-2- L.l * RDF datasets in Turtle (ttl) for each

[a] adamig-1-0.ttl
o) all-standards.t CDISC data standard and
[a] cdash-1-1.ttl a
) sdtm-1-2.1 terminology standard
[a] sdtm-1-3.ttl
[a] sdtmig-3-1-2.ttl
[a] sdtmig-3-1-3.ttl
[a] sendig-3-0.ttl
¥ = terminology-2013-06-28
[a] adam-terminology.owl
[a] cdash-terminology.owl
@ glossary-terminclogy.owl
[a] gs-terminology.owl
[a] sdtm-terminology.owl
[a] send-terminology.owl




CDISC Foundational Standards:

RDF SDTM 1G v3.1.2 Walkthrou

&
a0
S

q

¥ Annotations
¥ Other Properties
mms:contextDescription <

5] The Study Data Tabulation Model Implementation Guide is a CDISC defined guide for the implementation of SDTM providing a ~
detailed specification of the SDTM domains.

mms:contextLabel

E Study Data Tabulation Model Implementation Guide (SDTMIG) Version 3.1.2

~
mms:contextName <
5 sdtmig-3-1-2 -
rdfitype « Resource Form o =T
mms:Model jtm

-3-1-2:EventsObservationClass

~ Incoming References ~ Annotations

< mms:context e
@ sdtmig-3-1

~ Other Properties
EventsObservationClass mms:context

“sdtmig Findings, ot @ sdtmig-3-1-2:Model.SDTMIG-3-1-2 <
. ipti =
@ sdtmig-3-1-2:FindingsObservationClass TR
= = = E The Events class captures planned protocol milestones such as randomization and study completion, and occurrences, -
’ sdtmig-3-1-2:InterventionsObservationClass conditions, or incidents independent of planned study evaluations occurring during the trial (e.g., adverse events) or prior to the
. : - ial (e.g., ical hi .
@ sdtmig-3-1-2:RelationshipDataset trial (e.g., medical history)
s - 2 - textLabel <
@ sdtmig-3-1-2:SpecialPurposeDomain mmscontextabe
) . B [5 [Events Observation Class =4
@ sdtmig-3-1-2:TrialDesignModel
mms:contextName <
= Events <
mms:ordinal
3 -
rdfitype
mms:DatasetContext i

~ Incoming References

< mms:context

0 sdtmig-3-1-2:Dataset.AE
4@ sdtmig-3-1-2:Dataset.CE
@ sdtmig-3-1-2:Dataset.DS
@ sdtmig-3-1-2:Dataset.DV
0 sdtmig-3-1-2:Dataset.MH

444494



CDISC Foundational Standards:

RDF SDTM IG v3.1.2 Walkthrough

E
00
3

q

~ Other Properties

mms:context v

@ sdtmig-3-1-2:Model.SDTMIG-3-1-2 2
mms:contextDescription <
5] The Events class captures planned protocol mil: suchasr ization and study compl and occurrences, -
conditi or incidents ind, dent of planned study evaluations occurring during the trial (e.g., adverse events) or prior to the
trial (e.g., medical history).
mms:contextLabel <
E Events Observation Class -
mms:contextName ¥
= events -
mms:ordinal <~
_|E] -
rdfitype  © Resource Form =1
mms:DatasetContext
~ Incoming References ~ Annotations
— B TEXT ~ Other Properties
sdtmig-3-1-2:Dataset.AE ; - mms:context ¥
"sdlmig—3—l—2:Da(ase(.CE - 4 sdtmig-3-1-2:EventsObservationClass 4
@ sdtmig-3-1-2:Dataset.DS - mms:contextLabel <
@ sdtmig-3-1-2:Dataset.DV - W Adverse Events -
@ sdtmig-3-1-2:Dataset. MH - mms:contextName <
S <
mms:ordinal ¥
Ws 4
cdiscs:datasetCode <~
ISPY3 -
cdiscs:datasetStructure <
[=] |One record per adverse event per subject A4
rdfitype <
mms:Dataset ~
~ Incoming References
< mms:context -
@ sdtmig-3-1-2:Column.AE.AEACN -
4 sdtmig-3-1-2:Column.AE.AEACNOTH i
@ sdtmig-3-1-2:Column.AE.AEBODSYS -
@ sdtmig-3-1-2:Column.AE.AECAT -
4 sdtmig-3-1-2:Column.AE.AECONTRT i
4 sdtmig-3-1-2:Column.AE.AEDECOD e



CDISC Foundational Standards:

RDF SDTM IG v3.1.2 Walkthrough

Resource

&
0o
=

q

~ Annotations

~ Other Properties

mmsicontext ¥

0 sdtmig-3-1-2:EventsObservationClass -
mms:contextLabel

W Adverse Events 4

mms:contextName <

S|/ = Resource Form o ST
mms:ordinal
Ws
cdiscs:datasetCode v ~ Annotations
E Ae ~ ~ Other Properties
cdiscs:datasetStructure < mms:context
[=] (One record per adverse event per subject - 0 sdtmig-3-1-2:Dataset. AE 7
df:t -
) nt::-[)ataset - mms:dataElement «
: I 4 sdtm-1-2:DataElement.Event.--ACN -
~ Incoming References
mms:dataElementDescription <+
- [5] Describes changes to the study treatment as a result of the event. AEACN is specifically for the relationship to study treatment. ~
@ sdtmig T R = AEACNOTH is for actions unrelated to dose adjustments of study treatment. Examples of AEACN values include ICH E2B values:
@ [sdtmig-3-1 2' T .AE AEBODSYS DRUG WITHDRAWN, DOSE REDUCED, DOSE INCREASED, DOSE NOT CHANGED, UNKNOWN or NOT APPLICABLE.
sdtmig-3-1-2:Column.AE., e
4 sdtmig-3-1-2:Column.AE.AECAT - mms:dataElementLabel
@ sdtmig-3-1-2:Column.AE.AECONTRT - 5] Action Taken with Study Treatment ~
4@ sdtmig-3-1-2:Column.AE.AEDECOD e mms:dataElementName <
5 |AEACN A4
mms:dataElementType <
W xsd:string -
mms:dataElementValueDomain +~
@ [sdtmct:C66767 i
mms:ordinal
Wis <
cdiscs:controlledTermsOrFormat
S|7XY) i

cdiscs:dataElementCompliance <~

0 sdtm-1-2:Classifier.ExpectedVariable ~
cdiscs:dataElementRole +~

@ sdtm-1-2:Classifier.RecordQualifier -
cdiscs:dataElementType <+

0 cdiscs:Classifier.Character -



CDISC Foundational Standards:

RDF SDTM IG v3.1.2 Walkthrough

~ Annotations

~ Other Properties

mms:context

@ sdtmig-3-1-2:Dataset. AE -
mms:dataElement

@ sdtm-1-2:DataElement.Event.--ACN -
mms:dataElementDescription <

[=] Describes changes to the study treatment as a result of the event. AEACN is specifically for the relationship to study treatment. |~
AEACNOTH is for actions unrelated to dose adjustments of study treatment. Examples of AEACN values include ICH E2B values:
DRUG WITHDRAWN, DOSE REDUCED, DOSE INCREASED, DOSE NOT CHANGED, UNKNOWN or NOT APPLICABLE.

mms:dataElementLabel +
[5] |Action Taken with Study Treatment A4

mms:dataElementName ¥
Resource Form
5 |AEACN

Name: sdtmct:C66767
mms:dataElementType <+

. ~ Annotations
B xsd:string

~ Other Properties

ctsicdiscDefinition <
sdtmct:C66767

‘1] Terminology specifying changes to the study treatment as a result of an adverse event. -
mms:ordinal ctsicdiscSubmissionValue <~

Wis 5 /AcN -
cdiscs:controlledTermsOrFormat & ctsicdiscSynonyms <
H (acn) 1 Action Taken with Study Treatment <

cts:icodelistName ¥

cdiscs:dataElementCompliance — o — _
‘E Action Taken with Study Treatment -

@ sdtm-1-2:Classifier.ExpectedVariable

ctsiisExtensibleCodelist
cdiscs:dataElementRole —

¥ false M~
@ sdtm-1-2:Classifier.RecordQualifier ctsinciCode
cdiscs:dataElementType ¥ H|ce6767 -

@ cdiscs:Classifier.Character asinciPreferredTerm  ~

2] /CDISC SDTM Action Taken with Study Treatment Terminology =

rdftype ¥

)
i}
=

4

| mms:EnumeratedValueDomain sdtmct:C66767.C49502

~ Incoming References ~ Annotations

gatatlementvalueDo

3 3 ~ Other Properties
49 sdtmig-3-1-2:Column.AE.AEACN

ctsicdiscDefinition

« mmsinvalueDomam >
P sdtmct:C66767.C17998
P sdimct:C66767.C48660

8 /An indication that a medication schedule was modified through termination of a prescribed regimen of medication. (NCI) A4
ctsicdiscSubmissionValue  ~
‘i1 DRUG WITHDRAWN -

csinciCode ¥

sdtm

= ] cags02 -
J» sdtmct:C66767.C49504 cts:nciPreferredTerm <
VQ sdtmct:C66767.C49505 ‘1 |Drug Withdrawn -
mms:inValueDomain ~
@ [sdtmct:C66767 -
rdfitype <

% | mms:PermissibleValue



Case Study: Benefits of

Machine-Processable Standards
\iﬁ

Hoffmann-La Roche Case Study Overview:

Machine-processable standards enable consistent management
of standards including development, usage, and governance

Implementation of standards enables workflow and business
process automation

Workflow and business process automation enables expedited
submission of clinical trial results to regulatory agencies
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Roche Linked Data Standards
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S. SCHEDULE OF ASSESSMENTS AND PROCEDURES

Table2 Schedule of A

Group A (PEG-FN) and Group C (Advancad Fibrotic PEG-IFN)

Extended Long-Term

Folow-Up Pericd

owl:Thing (0 + 509)

4 sdm:StudyDesignElement (0 + 509)

4 sdm:Activity (0 + 455)
sdm:DefinedActivity

sdm:PlannedActivity (415)
sdm:StudyActivity (40)

sdm:Arm (2)
sdm:Cell (7)
sdm:CellReference (10)

Trestment Period (Years Fost-End of
(weeks) Tragement Period)
AzzeszmentProcaurs 3 BEEEEEE I N
Informed ConzentAssent ©
Compiete medical history, nouding
family history of HEV
Fhysical examinaton
Symptom-directed physica examination X ¥ x|w|x|x|¥ X X
VES zigns ¥ |xlxle|lxlw|wfx|lx|w|elx| v | x
Weight © x' xfx | x| x|x' x X x X x
| Heigre® * x' x X x x x x | x| x
Purentul heiphd ¢ 2
Uitrasound * X
henaimoiogy exam x x

* Or wpon end folowing study Yeatmen! withdrewsl

GDSR Browser

Home | Biomedical Concepts | Data Collection | Data Tabulation

Schedule of Activities YV25718 C

Vorbsom
p—
" il Sended g e Fotov
955 | | esmercverotuete [ icaire [P e Fom
[ 1 ol efiefaafao]e]d T s [2]2]4]s
o -

Complete medical history,
including family history of | x
HBY.

Physical examination x

Symptom-directed

physical examination Sl o Bl R R R x
Vital signs x s PP e e x
Weight x s e o e o e [ x x x| x| x
Height x x < e ][> x x x| x x| x
Parental height x
Ultrasound x
exam x x x
Urine or serum HCG.
pregnancy test (selected | x el x| x| x| x [ x| x

Web
Service

\'\_/‘/

Schedule of Activities

sdm:Epoch (5)
sdm:Protocol
sdm:ProtocolVersion
sdm:Schedule (1)
sdm:Segment (7)
sdm:Study
sdm:StudyEvent (22)
sdm:TimingConstraint
sdm:Transition
sdm:Trigger

skos:Collection
skos:Concept
skos:ConceptScheme



Service

Web

GDSR

Modified Hachinski Ischemia Scale (MHIS)

Operational CRF
‘Modified Hachinski Ischema Seale

Form OID: MEIS
Form Source: Giobal Data Standards
Domain: Alzheimer
Form Layout: Single Form
Study Build Policy: Study Build Optional Form
SDTM Amotations: ZA = Clinical Findings
ZAZACAT= HINSKI ISCHEMIA SCALE
I Field Label Field OD Format Dictionary SDTM Amotation
R | Was the Modified Hachinski Tchemsia Scale
performed?
R | Ove MMEPF YESNOVI | ZAZASTAT, if assessment pesformed = No'
R [ ON
R | Date ofasessment MVED MMM 33y Date part of ZA ZADTC
R | Rater mitals RAINIT ZAEVALID in SUPPZA
R |1 Abrupt onset
ZAZAORRES
R | O Absat=0 MumAML ZAZATESTCD = MHISOY
R | O Present=2
bl s T | zazaomres
R | O Absent=0 MMHAM ABSENTV | 7\ TRSTCD = MHIS0Y
R | O P2 1_REVEW

Dowaload Date: 03.12.2013 of 17

GDSR

Neurological Exam
At the Screening visit, enter any findings/conditions
worsened findings/conditions on the Adverse Event

Timepoint

Was a <neurclogical> examination performed?

If Yes, date of exam

Enter the complete date in dd MMM yyyy format.

Time of exam

‘Submission CRF
Neurological Exam

on the General Medical History and Baseline Conditions form. After the screening visit, enter any new or
form.

| I

Yes O

[ZAZATPT]

[ZAZASTAT. # assessment performed = o]
[ZAZATESTCO = ZAALL' i assessment performed = No|
[ZAZATEST = Ciiical Findings|

partof

[Date part of ZAZADTC]

[Time part of ZA ZADTC]

Exam performed?

Download Date: 03.1

Yes O
No O

[ZAZATESTCD (see Valus Level Meiadata, Clnical Find
[ZAZATEST (see Value Level Metadata, Cinical Findings)

[ZAZASTAT. # est done = o]

Status: Standard as of 03.12.




Use Case: Data Management

System Build

4 NE 3
SCHZHX 4

o

o

CGINFO1 5

7 CGINFO2 6
8
9
0

W b W[ Title  Instructions

Data

Collection

Alzheimer Disease History

Modified Hachinski Ischemia
Scale
Atthe Screening visit, enter any findings/conditio
Conditions form. Afer the screening visit, enter any
Neurological Exam Adverse Event form
History of Schizophrenia

Caregiver Information (Screening)
Caregiver Information (Post

Web

Service

Sereaing) - c F G )
2 |CAREGIVER_DATA V1 1 In person FALSE
3 CAREGIVER DATA V1 2 By phone FALSE

CRFDraft | Forms . Fields . Folders . DataDictionaries . DataDictionaryEntries /1] 4 M 4. |CAREGIVER DATA V1 3 Not at all FALSE
5 |CAREGIVER_DATA_V2 1 Family member liing with subject FALSE

Family member not lving with
6 |CAREGIVER DATA V2 2 subject FALSE
7 (CAREGIVER DATA_V2 3 Professional caregiver FALSE
8 |CAREGIVER DATA V2 4 Friend/Neighbor FALSE
9 |CAREGIVER DATA_V2 OTHER 5 Other FALSE
10 DURATION_V1 1 6 months and < 1 years FALSE
11 DURATION_V1 2 1to <=5 years FALSE
12 DURATION_V1 3 > 5 years FALSE
13 NORMAL_ABNORMAL_V4 NORMAL 1 Normal FALSE
14 NORMAL_ABNORMAL_V4  ABNORMAL 2 Abnormal FALSE
15 NUMERIC_VALUE_V5 1 FALSE
16 NUMERIC_VALUE_V5 2 1 FALSE
17 NUMERIC_VALUE_V5 3 2 FALSE
18 NUMERIC_VALUE_V5 4 3 FALSE
19 NUMERIC_VALUE V5 5 4 FALSE
PRESENT_ABSENT_V1_REVIE
0w 1 Absent = 0 FALSE
PRESENT_ABSENT_V1_REVIE 3

%"V W[ THle  Tstructions ./ CRFDraft . Forms Fields ./ Folders . o nitDictionaries [ 4 T —




Data Management System

Validation Rules

Resource Form

=
Name: Check.GEA_V1_FORMS
v Annotations v Other Properties
~ Incoming References mdr:administrationRecord ¥
< raves:checkActionOf ~ @ mdrAR.GDSI -

@ (CheckAction.GEA_V1_FORMS.01

q

mdr:context ¥

4@ |CheckAction.GEA_V1_FORMS.02 <~ 4 mms:Model.PD-Biometrics.Rave =
@ [CheckAction.GEA_V1_FORMS.03 ¥ raves:checkActive <
@ [CheckAction.GEA_V1_FORMS.04 ¥ [ true v |~
«ravesicheckStepOf ~ raves:checkBypassDuringMigration ~
@ CheckStep.GEA_V1_FORMS.01 Y Eltrue <=
¢ CheckStep.GEA_V1_FORMS.02 =
raves:checknfix
rdf:type ¥ PR PR P e
. E51[1f VISD in Visit Date in Visit 1 with record position 0 IsNotEmpty then... add the v
raves:Annotation.CheckStep = "Hypoglycemic Events" form to the current folder, and add the "Home Glucometer
mdradministrationRecord ~ Readings (for hypoglycemic events)” form to the current folder, and add the "Allergic
@ mdrAR.GDST - Reaction Events” form to the current folder, and add the "Pancreatitis Events” form to

the current folder
mdr:context ¥

raves:checkName +
@ mms:Model.PD-Biometrics.Rave =

[5|GEA_V1_FORMS -

raves:checkStepFunction ~

raves:checkNeedsRetesting <~
L 2 CheckStepFunction.IsNotEmpty ~  false 7
r;ves:checkStepOf - _ rdfitype ¥
Check.GEA_V1_FORMS 7 raves:Annotation.Check ~

raves:checkStepOrdinal ~

_|F] <

Data Collection




Use Case: Transformation of

Collected Data to SDTM Data

SDTM Mappings

Data Collection

Data Tabulation

— /

 — ) — \_/
P
O —— ™
— \—/\/
55 /*** Rave Implementation Model Source Variables ***/ 7 /*** Study Data Tabulation Model Implementation Guide (SDIMIG) Version 3.1.2 ***/
56 s
57 set source.vtlsl ( o data work.vs (keep =
52 keep = 10 studyid domain usubjid wvsseg vsgrpid wvsspid vstestcd
59 vtlrec  tmptc vtld vtltm vtltmu temp tempu 1 vstest  vscat vsscat  vspos vsorres vsorresu vsstresc
60 method  pulse pulseu  resp respu vspos bps 12 vsstresn vsstresu vsstat  vsreasnd vsloc vsmethod vsblfl
61 bpd bpu Wt wtu ht htu bmi 13 vsdrvEil visitnum visit visitdy epoch wvsdtc vsdy
62 bmiu bsa bsau o2sat o2satu vsloc 14 vstpt vstptnum vseltm vstptref vsrftdtc vslat vsdir
63 rename = ( 15);
84 vtlrec = rave_vtlrec /* Vital Signs Recorded At This Visit */ 16
65 tmptc = rave_tmptc /* Planned Timepoint */ 17 /*** Domain VS Target Variables ***/
66 veld = rave_vtld /* Vital Signs Date */ 18
67 vtltm = rave_vtltm /* Vital Signs Time */ 19 attrib studyid label="Study Identifier™ length=$8;
68 vtltmu = rave_vtltmu /* Vital Signs Time Unknown */ 20 attrib domain  label="Domain Abbreviation"
69 temp = rave_temp /* Temperature */ 21 attrib usubjid label="Unique Subject Identifier”
70 tempu = rave_tempu /* Temperature Unit */ 22 attrib vsseq label="Sequence Number"
7 method = rave_method /* Temperature Method */ 23 attrib vsgrpid label="Group ID"
72 pulse = rave_pulse /* Pulse Rate */ 24 attrib vsspid label="Sponsor-Defined Identifier” length=$200;
73 pulseu = rave_pulseu /* Pulse Unit */ 25 attrib vstestcd label="Vital Signs Test Short Name" length=$8;
26 attrib vstest label="Vital Signs Test Name" length=$40;
a4 /*** Mappings ***/
Source Data 8
95 $rave_to_iso8601 (rawdate = rave_vtld, timevar = rave_vtltm, isodate = vsdtc);: Tar et D ata
a7 vstpt = strip(rave_tmptc); g
98
29 /*** Temperature ***/
100
101 vsorres = strip(rave_temp);
102 vsorresu = strip(rave_tempu);
103 output;
104
105 J*%% Dulse **%/ .
Mappings
107 vsorres = strip(rave_pulse):
108 vsorresu = strip(rave_pulseu);
100 output;




* Linked biomedical concept layer

 Representation of biomarker vocabulary

* Representation of standard data analysis concepts and displays
 Submission package automation

* Integration with Hoffmann-La Roche master data

* Integration of clinical trial metadata with clinical trial data

e Cross-trial clinical data integration



Questions



